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eynote Lectures
-1
eyond non-human animals: Human-based
esearch

hilip Steven Low 1,2

NeuroVigil, NASA Research Park, Moffett Field, CA 94035, USA
Massachusetts Institute of Technology (MIT) Media Laboratory,
ambridge, MA 02139, USA

ver 2 billion people are estimated to suffer from a disease of the
entral Nervous System. Half the people satisfying the criteria for
ither dementia or depression have never received a diagnosis. US$
0 billion per year are invested on pharmaceutical compounds, 100
illion sentient vertebrates are sacrificed in the process, and only in

% of cases do pharmaceutical drugs get tested in expensive clinical
rials, which a third of approved patients end up abandoning while
he other two thirds produce unreliable assessments about their
nternal states. Of the compounds that are approved, many have
evastating side effects.

On July 7th 2012, the Cambridge Declaration on Consciousness

as ratified by an international expert panel of neuroscien-

ists, including neurophysiologists, behaviorists, computational
euroscientists, cognitive neuroscientists, neuroanatomists
nd neuropharmacologists in Cambridge, UK. This document

378-4274/
summarizes decades of peer reviewed research presented at the
Francis Crick Memorial Conference on Consciousness in Human
and Non-Human Animals, and rebukes the Cartesian notion that
non-human animals are mere biological machines devoid of states
for which consciousness is necessary, including feeling states.
These observations bring to bear the utmost urgency to accelerate
the development and adoption of ethical and more affordable and
effective alternatives to invasive nonhuman testing and to rigor-
ously regulate the latter. In this lecture, examples of non-invasive
neurobiological techniques for translational research which do not
require the sacrifice of experimental animals will be presented.

An advanced human-based wireless non-invasive neurotech-
nology will be introduced as a tested paradigm to accelerate human
pharmaceutical clinical trials, enabling some of the world’s largest
pharmaceutical companies to gather significant information about
the brain and its responses, in a home based environment and
at lower cost. Specifically, the successful application of such neu-
rotechnology on pathologies such as Autism, Down Syndrome,
Insomnia, OCD, PTSD and TBI will be discussed. The deployment
of this neurotechnology as a “computational patch” for Locked-In
Syndrome, as well for the remote tracking of astronauts, will be

presented. The novel iBrain 3, the World’s smallest brain monitor,
will also be discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.882
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he growing analytical fallacy: The majority of
mall molecules on earth remains unidentified,
hile hundreds of molecules have been

eported in space

obert Mistrik

HighChem Ltd., Leškova 11, Bratislava 81104, Slovakia

ass spectrometers, coupled with high- or ultra-performance
hromatographic techniques, allow the detection of thousands of
mall molecules in a single sample, however their efficient and reli-
ble identification is still a major bottleneck. Despite the overstated
laims published in scientific literature, no more than 10–15% of
ompounds can be reliably identified in a complex sample of bio-

ogical origin at the ppb level. Many of the unidentified compounds
re not entirely unknown to the chemical world, however their true
dentity in a particular probe remains elusive since their reference
pectra are not available. There is also a growing concern that even

378-4274/
those compounds reported as positively identified are in fact incor-
rect annotations confused with either structural isomers displaying
similar fragmentation patterns, or even with structurally unrelated
isobaric compounds sharing only common elemental composition.
Some emerging “de novo” identification computer programs are
likely to contribute to the inaccuracies, since they often apply
proteomic-like fragmentation principles or use purely combinato-
rial bond-breaking logic, although small molecules definitively do
not fragment in a uniform manner and often undergo non-trivial
electron displacements or complex rearrangements.

Even though many reported “automated” structure annotation
methods did not hold the promise that might have been hoped for,
there are functional ways that can assist in the identification of a
vast number of unknowns, which will be presented. Those methods
are based on heuristic, machine learning and big data approaches
based on knowledge and experimental data accumulated over
decades of scientific research. In addition, the methodological

challenges that mass spectrometrists are facing when aiming to
overcome the identification bottleneck will be discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.883
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ive years after deadly poisoning: How
ethanol changed lives of 50 people. Lessons

rom the Czech mass poisoning outbreak in
012

ergej Zacharov

Toxicological Information Centre, Department of Occupational
edicine, First Faculty of Medicine, Charles University and General
niversity Hospital in Prague, Czech Republic

ethanol is one of the most widely used toxic alcohols through-
ut the world. Mass or cluster acute methanol poisonings as a
esult of its use as a cheap substitute for ethanol occur frequently
lobally. We performed a prospective cohort study of 50 patients
ho survived acute methanol poisoning during the Czech Republic
ass methanol poisoning outbreak in 2012. The clinical exam-

nation protocol in survivors 3–8 months, 2 years and four-five
ears after discharge included magnetic resonance (MR) imag-
ng of the brain, SPECT of the brain with DaT-Scan, complete
cular examination and standard ophthalmic tests, optical coher-
nce tomography (OCT) with retinal nerve fibers layer (RNFL)
hickness evaluation, visual evoked potentials (VEP), neurological
nd neuropsychological examinations, and series of biochemical
ests.

The prevalence of long-term visual sequelae of methanol poi-
oning in our study was significantly higher than the prevalence
f visual disturbances at the time of discharge from hospitals after
cute methanol intoxication, when the ophthalmological examina-
ion has not been routinely performed. Altogether, 40% of examined

atients had abnormal morphological and functional findings com-
lying with the criteria of long-term visual damage due to acute
ethanol poisoning at the follow-up examination 3–8 months

fter discharge. We found functional evidence of remyelination

378-4274/
of the optic nerve over at least two consecutive years after acute
methanol-induced optic neuropathy. The process of remyelina-
tion occurred in the cases of mild to moderate damage of myelin
sheaths in the optic nerve. No improvement of conductivity was
found in severe cases. Both the severity of initial myelin damage
and the dynamics of remyelination were associated with degree of
metabolic acidosis and severity of methanol poisoning. The func-
tional evidence of axonal loss was found in 26% of the patients
after methanol-induced optic neuropathy. No patients with ini-
tial abnormal amplitudes of evoked complex recovered to normal
values. In 5–9% of patients initially normal amplitudes became
abnormal and in a further 7% the abnormal amplitudes deteriorated
during a two-year follow-up period indicating the chronic process
of neuronal degeneration.

The prevalence of long-term CNS sequelae of acute methanol
poisoning was clearly underestimated at discharge from hospi-
tal, when a brain imaging examination was not performed. MR
examination at follow-up revealed brain lesions in 52% of the sur-
vivors in our study, mostly bilateral necrosis of the putamen; other
vulnerable regions were the globus pallidus, brainstem, and sub-
cortical white matter, mainly in the frontal and parieto-occipital
regions. Brain hemorrhagic lesions were more prevalent than the
non-hemorrhagic ones, with two thirds (63%) of all cases with CNS
sequelae detected with MR of the brain. No association between
brain hemorrhages and systemic anticoagulation during dialy-
sis was found: brain hemorrhages occurred in patients with and
without systemic anticoagulation. Although the CT/MR features of
necrotic lesions in the basal ganglia could already be found within
the first 2–3 days of hospitalization, the hemorrhagic constituent
evidently appeared later, sometimes after 10–14 days of hospital-
ization, as the final stage of the developing pathologic process, even

though formic acid was eliminated by dialysis during the first hours
of hospitalization.

http://dx.doi.org/10.1016/j.toxlet.2017.07.884
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o Holmstedt Memorial Fund (BHMF) Lecture
uman skin stem cell-derived hepatic cells and
heir potential applications

era Rogiers

In vitro Toxicology and Dermato-Cosmetology (IVTD), Vrije
niversiteit Brussel (VUB), Brussels, Belgium

uman skin-derived precursor cells (hSKP) are somatic, immune-
rivileged stem cells that reside in the dermis throughout life
nd harbour a high self-renewal and multipotent capacity. More
pecifically, it could be shown that besides their ectodermal and
esodermal differentiation potential, they can be directed towards

he hepatic lineage. Indeed, upon sequential exposure in vitro
o hepatogenic growth factors and cytokines, hSKP are able to
enerate hepatic progenitor-like cells (hSKP-HPC). As such, they
epresent a convenient human cell source with a normal genotype
patented protocol EP1824965 B1).

They express not only hepatic progenitor cell markers, but
lso some typical features of adult hepatocytes such as albumin
roduction. They also express a number of key biotransformation
nzymes, including CYP1B1, FMO1, GSTA4, GSTM3 and influx and
fflux drug transporters such as ABCC4, ABCA1, SLC2A5. These
roperties give the cells a unique position among the actually
xisting in vitro models, which makes them suitable for phar-
aceutical, toxicological and clinical applications. The predictive

apacity of the hSKP-HPC for identifying hepatotoxic compounds
as evaluated. Using a toxicogenomics approach, it was found that

SKP-HPC can predict hepatotoxicity equivalent to primary human
epatocytes. They even more closely reflect clinical samples from
cute liver failure (ALF) and fatty liver patients in response to
epatotoxic compounds than primary human hepatocytes. The

378-4274/
ability of hSKP-HPC to deliver in vitro prediction of hepatotoxicity
for ALF (acetaminophen), phospholipidosis (amiodarone) and
hepatic steatosis (sodium valproate) is especially relevant for
drug discovery programs, where drug-induced liver injury (DILI)
contributes to high attrition rates. Furthermore, hSKP-HPC’s sensi-
tivity to hepatic steatosis underlies its relevance as a disease model
for non-alcoholic fatty liver disease (NAFLD), which affects 20% of
the adult population and which may evolve into severe, life threat-
ening non-alcoholic steatohepatitis (NASH). Current pre-clinical
investigations rely on animal or human in vitro models that do
not accurately reflect clinical NAFLD. We have demonstrated that
exposure to steatogenic compounds, including insulin, induces
triglyceride accumulation in hSKP-HPC, a central feature of clinical
NAFLD. Moreover, it could be shown that the key molecular mech-
anisms that underlie this effect can be modelled and modulated
in hSKP-HPC, providing a valuable disease model for screening
of novel anti-NAFLD molecules. Finally, hSKP themselves are key
candidates for autologous and allogeneic cell-based therapy for the
treatment of liver disease, given their immune privileged state. In a
transgenic murine model of liver deficiency (uPA+/+/SCID), injected
hSKP cells successfully engrafted, survived and repopulated the
hepatic liver tissue and contributed to the increase in liver mass.
Also, after oral administration of dianabol, an anabolic steroid, the
in vitro generated hSKP-derived hepatocytes produced human-
specific metabolites, detectable in the urine of the chimeric
mice. This clearly demonstrates the in vivo biotransformation
capacity of the hSKP-derived hepatocytes. Further developments
are underway, among which the development of a hSKP-based
NASH model suitable for toxicological screening and drug
discovery.
Acknowledgements: A warm “thank you” to all the fine
collaborators over the many years of research at the VUB.

http://dx.doi.org/10.1016/j.toxlet.2017.07.885
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esi lecture synthetic biology tools in biology
nd toxicology

ouise Horsfall

University of Edinburgh, UK

ovel interdisciplinary approaches, such as synthetic biology, are
enerating exciting new opportunities to address long-standing
cological and human health risks in the environment. Biotechnol-
gy has the potential to transform manufacturing by using waste
s a resource and to exploit renewable resources for the production
f biofuels and biomaterials. Sustainable innovation can be created
y combining the fields of synthetic biology with nanoparticle

echnology; metallic nanoparticles can be used in creating tools
or synthetic biology, and conversely the use of synthetic biology
ould itself be utilized to create nanoparticle tools. The small size of
etal nanoparticles makes them excellent candidates for catalysts

378-4274/
but further properties, unrelated to the bulk material, emerge from
their nanosize and allow them to be used in a much wider range
of applications. There are a number of organisms which are able
to produce a range of metallic nanoparticles naturally. Building on
this, the proteins involved in biological nanoparticle synthesis can
be manipulated and the pathways engineered in order to produce
more valuable nanoparticles, perhaps even with sizes and shapes
tailored to their desired function. Furthermore, in engineering
organisms to reduce metals and synthesise nanoparticles, we can
facilitate the bioremediation of waste, water and land. Overall,
emerging technologies can tackle key health and environmental
challenges by offering new approaches based on synthetic biology
where naturally occurring solutions are modified by precise engi-
neering. However, broad adoption and implementation of these

approaches may require equally innovative toxicological and risk
assessment practices.

http://dx.doi.org/10.1016/j.toxlet.2017.07.886
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S-1
oxicology Testing of Drug Combinations Does
ot Add Significant Value to Human Risk
valuation Beyond What is Known for the
ndividual Agents

enneth L. Hastings 1, Phil Bentley 2

Hastings Toxicology Consulting LLC, Mount Airy, MD, United States
Toxicodynamix International LLC, Hendersonville, NC, United States
nd Basel Switzerland

ach year the SOT and EUROTOX Annual Meetings include a debate
hat continues a tradition that originated in the early 1990s in
hich leading toxicologists advocate opposing sides of an issue of

ignificant toxicological importance. This year, our debaters will
ddress the proposition: Toxicology Testing of Drug Combinations
oes Not Add Significant Value to Human Risk Evaluation Beyond
hat is Known for the Individual Agents.
The use of innovative drug combinations—both large and small

olecule—in clinical development is increasing. The objective is
ften to increase efficacy by targeting multiple pathways for the

ame disease, to improve safety by being able to lower doses of one
r more drugs, or to provide more convenient/acceptable therapies
o patients. As the number of these clinical combinations rises, there
s an increasing need to evaluate their nonclinical safety. At the

378-4274/
heart of this evaluation is the question regarding the need for actual
animal testing. Global regulatory guidance has provided a frame-
work for the nonclinical safety evaluation of combination products,
which considers the need for testing based on such things as the
potential for PK or PD interactions, overlapping toxicology profiles,
extent of toxicology characterization of the individual agents and
their margins of safety, human clinical experience with the indi-
vidual agents, and the stage of clinical development of each agent.
The guidance applies not only to fixed dose combinations but co-
packaged and co-use as well. Unless there is clinical experience
with the combination and that combination involves two late stage
(Phase 3, Marketed) entities, nonclinical repeat dose toxicity stud-
ies up to 90 days are recommended. This broad recommendation is
inconsistent with the principles of the 3Rs for reduction, refine-
ment, and replacement in animal experimentation. Conversely,
the potential for unexpected safety events with novel, targeted
therapies is a clear clinical concern. The debaters will discuss the
evidence regarding whether the information gathered in nonclin-
ical combination studies provides clear benefit in the overall risk
evaluation for clinical combinations.

Regardless of framework differences and personal convictions,
each scientific debate delegate will present relevant evidence and

compelling scientific arguments to persuade and appeal to the audi-
ence in order to obtain the approval or rejection of the motion.

http://dx.doi.org/10.1016/j.toxlet.2017.07.887
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odes of action of non-genotoxic carcinogenesis: Recent advances in
he light of human relevance
01-01
mechanism-based testing strategy to identify

on-genotoxic carcinogens

irjam Luijten 1, Evelyn Olthof 1, Betty Hakkert 2, Emiel Rorije 2,
an Willem van der Laan 3, Ruud Woutersen 4, Jan van Benthem 1

Centre for Health Protection, National Institute for Public Health
nd the Environment (RIVM), Bilthoven, Netherlands
Centre for Safety of Substances and Products, National Institute for
ublic Health and the Environment (RIVM), Bilthoven, Netherlands
Dutch Medicines Evaluation Board, Utrecht, Netherlands
Netherlands Organization for Applied Scientific Research (TNO),
eist, Netherlands

ssessment of genotoxic and carcinogenic potential is consid-
red one of the basic requirements when evaluating the potential
azards and risks of chemicals for human health. Test strate-
ies currently in place focus primarily on identifying genotoxic
otential due to the strong association between the accumulation
f genetic damage and cancer. Using genotoxicity assays to pre-
ict carcinogenic potential has the significant drawback that risks
rom non-genotoxic carcinogens remain largely undetected unless
arcinogenicity studies are performed. Furthermore, test systems
lready developed to reduce or replace animal use are not easily
ccepted and implemented by either industries or regulators. Using
oth test methods for cancer hazard identification that have been
dopted by the regulatory authorities and promising alternative
ethods, we proposed a generally applicable tiered test strategy

hat can be considered capable of detecting both genotoxic as well
s non-genotoxic carcinogens. Moreover, it will improve under-
tanding of the underlying mode of action, which is fully in line
ith the ongoing transformation of regulatory toxicology. In this

trategy, the prediction of carcinogenic potential (or lack thereof)
f non-genotoxic chemicals largely relies on data from sub-chronic
oxicity studies. A case study performed to evaluate the usefulness
f this strategy showed that this approach needs further refine-
ent by adding in extra parameters to better recognize the mode(s)

f action involved and assess the human relevance. This is essen-
ial for all stakeholders, including industries and regulatory bodies.

everal options how to achieve this refinement will be presented
nd discussed.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.217

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.217
378-4274/
S01-02
Receptor-mediated non-genotoxic
carcinogenesis in experimental models:
Implications for human risk

Colin Henderson 1, Aileen McLaren 1, Rita Moreno Dorta 1, Elke
Zabinsky 2, Michael Schwarz 2, Roland Wolf 1, Albert Braeuning 3

1 Division of Cancer Research, Jacqui Wood Cancer Centre, School of
Medicine, University of Dundee, Ninewells Hospital, Dundee, United
Kingdom
2 Department of Toxicology, University of Tübingen, Institute of
Pharmacology and Toxicology, Wilhelmstr. 56, Tübingen, Germany
3 Department of Food Safety, Federal Institute for Risk Assessment,
Max-Dohrn-Straße 8-10, 10589 Berlin, Germany

The mechanism of action of many non-genotoxic carcinogens
(NGCs) involves activation of the nuclear transcription CAR (con-
stitutive androstane receptor) or PXR. However, the relative
importance of these mechanisms to humans remains hotly debated.

To establish whether the human receptors can mediate NGC-
induced tumour formation, we have developed mouse models
humanised or deleted for the nuclear receptors CAR or PXR (preg-
nane X receptor). Treatment of mice humanised for CAR and PXR
(hCAR/hPXR) with phenobarbital (PB) induced the same patterns of
changes of gene expression as seen in wild-type animals, including
CAR-dependent changes in DNA methylation (J Moggs, this session).
In addition, chronic administration of PB following a single injec-
tion of the tumour initiator N-nitrosodiethylamine induced hepatic
tumours in hCAR/hPXR mice, albeit at a reduced level relative to
wild-type animals. These tumours were also mutated at the Cttnb1
gene locus. Intriguingly, similar studies using the hCAR-specific
activator CITCO induced liver tumours in hCAR/hPXR mice but not
in wild-type animals.

These data provide evidence that the possible species differ-
ences in the effects of NGCs does not lie in the activation of CAR, but
is potentially a consequence of downstream effects. On the other
hand, these data suggest that while human-specific CAR activators
may be negative in a murine cancer model, they could potentially
induce tumours in man. It is interesting to note that the genetic and

epigenetic changes observed using the humanised models are also
seen in human liver cancer.

http://dx.doi.org/10.1016/j.toxlet.2017.07.218
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01-03
ate effects of early exposures to endocrine
isrupting chemicals in rats

ulie Boberg, Ulla Hass

Division of Diet, Disease Prevention and Toxicology, Technical
niversity of Denmark, Lyngby, Denmark

ndocrine disrupting compounds may interfere with tissues at
ritical developmental stages and give rise to cancer later in
ife. This talk will focus on early-life exposure to endocrine
isrupting chemicals which is associated with increased risk
or carcinogenesis in mammary and prostate glands in exper-
mental models. On the other hand, some naturally occurring
ndocrine disruptors (phyto-estrogens) have been proposed as pro-
ective against mammary cancer. Our recent rat studies showed
n increased prevalence of intraductal hyperplasia of mammary
lands after perinatal exposure to estrogenic chemicals, and this
as associated with early changes in pre-pubertal mammary
evelopment. In the prostate, we observed a shift from the gen-
ral age-related atrophy towards hyperplasia in aging rats that
ad been exposed perinatally to a mixture of human relevant
nti-androgenic chemicals. This causes concern that human peri-
atal exposure to environmental chemicals may increase the risk
f prostate or mammary cancer later in life. Possible modes
f action and the human relevance of these findings will be
iscussed.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.219

01-04
ntegrating genetics, epigenomics and
ranscriptomics to elucidate mechanisms of
enobiotic-induced non-genotoxic
arcinogenesis

onathan Moggs, Alberto Del Rio Espinola, Antonio Vitobello,
emi Terranova

Preclinical Safety, Novartis Institutes for BioMedical Research, Basel,
witzerland

lthough determining the human relevance of non-genotoxic
arcinogenic compounds in animals remains a major challenge
or toxicologists, elucidating mechanisms of xenobiotic-induced
umors in animals can provide industry, environmental and
egulatory scientists with valuable tools for cancer hazard identifi-
ation and risk assessment. The discovery that aberrant epigenetic
vents frequently accompany genetic mutations in human can-
ers has stimulated efforts to characterize xenobiotic-induced
on-genotoxic carcinogenesis (NGC) at the molecular level in
nimal models. Integrated epigenomic and transcriptomic pro-
ling of a well-characterized phenobarbital mouse model for
rug-induced nuclear-receptor dependent liver tumor promo-
ion has led to the identification of novel early biomarkers
ncluding dynamic changes in the DNA methylome (in par-
icular 5-hydroxymethylcytosine) and increased expression of
lk1-Dio3 imprinted gene cluster noncoding RNAs (including
eg3). The induction of Meg3 by phenobarbital occurs in defined

erivenous populations of hepatocytes and may represent the
arly stages of hepatocyte de-differentiation and a return to

luripotency. Cross-species mapping of the phenobarbital-induced
hanges in liver chromatin architecture via DNase-seq, combined
ith genetic variant mapping, is providing novel insights into
olecular basis for strain- and species-specific differences in
 PRESS
xx (2017) xxx–xxx

the response of Meg3 to phenobarbital and its potential human
relevance.

http://dx.doi.org/10.1016/j.toxlet.2017.07.220

S01-05
Mesenchyme-derived growth factors/cytokines:
Crucial for tumor promotion by non-genotoxic
hepatocarcinogens

Bettina Grasl-Kraupp, Marzieh Nejabat, Teresa Riegler, Wolfgang
Huber, Rolf Schulte-Hermann

Institute of Cancer Research, Medical University Vienna, Vienna,
Austria

Many environmental pollutants or frequently prescribed drugs are
non-genotoxic carcinogens (NGC) in rodent liver. Their mode of
action and the health risks for humans are unclear. We investigated
the impact of two model NGC, the anti-epileptic drug phenobarbi-
tal (PB) and the progestin and contraceptive cyproterone acetate
(CPA), on the intrahepatic epithelial-mesenchymal dialogue and
growth of first stages of carcinogenesis, using rat liver as model.

Transcriptomics and bio-informatic analyses revealed that PB
and CPA induced extensive changes in the transcriptome pat-
terns of mesenchymal liver cells (MC) affecting many cytokines
and growth factors. MC from PB-treated animals produced and
secreted enhanced levels of TNF�, which induced in hepatocytes
(HC) nuclear translocation and activation of NF�B and protection
from pro-apoptotic stimuli. PB-treated MC released also heparin-
binding epidermal growth factor-like growth factor (HBEGF) and
growth and differentiation factor 15 (GDF15) for DNA synthesis
induction and suppression of apoptosis.

MC, isolated from CPA-treated animals, showed enhanced
expression and secretion of hepatocyte growth factor (HGF), which
raised dramatically DNA replication not only of hepatocytes but
also first stages of hepatocarcinogenesis.

In conclusion, NGC may not affect exclusively the hepatic
parenchyma, as generally assumed. The profound effects on
the hepatic mesenchyme and the subsequent release of pro-
inflammatory cytokines, growth and survival factors appear to be
crucial for tumor promotion by NGC. These findings require veri-
fication with other NGC as well as with other organs and species.
New insight generated along these lines will improve concepts of
risk assessment of NGC.

http://dx.doi.org/10.1016/j.toxlet.2017.07.221

S01-06
Environmental immune disruptors,
inflammation and carcinogenesis: A state of the
science and new horizons

William H. Bisson 1,2

1 Environmental and Molecular Toxicology, Oregon State University,
Corvallis, OR, United States
2 Knight Cancer Institute, Oregon Health & Science University,
Portland, OR, United States

Over the past two decades, inflammation has emerged as an
important contributor to carcinogenesis. A number of cellular

mechanisms involved in inflammation-induced tumor initiation,
promotion and progression have been reported. These include
genomic instability events not directly involving DNA muta-
tions like chromatin remodelling, epigenetic changes and altered

dx.doi.org/10.1016/j.toxlet.2017.07.219
dx.doi.org/10.1016/j.toxlet.2017.07.220
dx.doi.org/10.1016/j.toxlet.2017.07.221
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ene and miRNA expression. For this reason, the identification of
olecules acting on immune cells and molecular targets linked to

umor promoting or associated inflammation is significant.
In the Halifax Project, for the remarkable hallmark inflammation

nd cancer, we selected prioritized chemicals in the environment,
uch as Bisphenol A (BPA), and phthalates. These ubiquitous envi-
onmental chemicals are not actually classified as carcinogens,
nd in addition they are not considered genotoxic and they act

n immune cells and molecular targets mechanistically linked to
ancer associated inflammation. The goal, driven by the Low-dose
arcinogenesis Hypothesis and suggested by the Halifax Project,
as to investigate if these chemicals, alone or in combination
 PRESS
xx (2017) xxx–xxx 3

with other exposures, influence cancer risk in humans. Because
of the tremendous paucity of information on the role of immune
disruption and risk of cancer, we identified specific areas for
future research. These include, but are not limited to, the evalu-
ation of biological events leading to carcinogenesis both spatially
(microenvironment) and temporally (epidemiology and models
of evolution and progression); the incorporation of epigenetic
and immune biomarkers, in silico modelling, high-performance
computing, high-resolution imaging, the microbiome; and the

annotation of chemically-mediated target molecule perturbations
relevant to aggressive, lethal cancer.

http://dx.doi.org/10.1016/j.toxlet.2017.07.222

dx.doi.org/10.1016/j.toxlet.2017.07.222
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02
icrobiome 1: The functionality of the gut microbiome

and to assess toxicological risks of new compounds or biologicals
associated with microbiome changes.
02-01
ysbiosis in chronic intestinal inflammation
nd tumorigenesis: Can we apply Koch’s
ostulates?

irk Haller

Chair of Nutrition and Immunology, Technical University of Munich,
reising, Germany

he intestinal microbiome is suggested to play an essential role
n the development of chronic disorders. Human cohort studies
emonstrated changes in gut microbiota composition and func-
ion (dysbiosis) in a variety of different pathologies including
nflammatory bowel diseases (IBD), Type 1 diabetes, colon can-
er, cardiovascular disease, obesity and Type 2 diabetes. Dysbiosis
s considered as an alteration in microbiota community structure
nd/or function, capable of causing/driving a detrimental distortion
f microbe-host homeostasis. In this presentation, I will focus on
ut-related pathologies at the edge of inflammation and tumori-
enesis describing microbiota transfer experiments in germfree
ouse models for IBD and colon cancer. In this context, it is impor-

ant to understand whether changes in microbial ecosystems are
ausally linked to the pathology and to what extend disease risk is
redicable based on characteristic changes in community structure
nd/or function. In IBD, local changes in tissue integrity associ-
ted with focal areas of inflammation may result in the selection
f a dysbiotic bacterial community associated with the propaga-
ion of a disease phenotype. In colonic tumorigenesis, changes in

icrobiota communities also occur independently of inflamma-
ory mechanisms. However, causal mechanisms for the interaction
f dysbiotic microbial communities in the gut and disease onset
equire additional clinical and experimental validation including
linical intervention and prospective cohort as well as gnotobi-
tic animal studies. In conclusion, microbe-host interactions in the
ntestine are suggested in the pathogenesis of chronic pathologies,

ut the mechanistic rational to support a pathophysiological role
f this interface requires a critical reflection.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.015

378-4274/
S02-02
Influence of the microbiome on metabolite
patterns – Can microbiome changes be detected
by metabolomics?

Christina Behr

Experimental Toxicology and Ecology, BASF SE, Ludwigshafen,
Germany

The intestinal microbiome contributes to the metabolism of its host.
With the help of an artificial shift with antibiotics, we have identi-
fied microbiome-derived metabolites that are absorbed by the host
and thus can be found in the blood, among which hipuric acid and
indole acid are of major importance. We studied effects of antibi-
otics on the “functionality of the microbiome” – defined as the
production of metabolites absorbed by the host – and determined
the gut microbiome’s composition. A further aim of this study was
to prove if the same metabolites analyzed in plasma could be found
in feces, cecum content and gut tissue.

We have applied broad-spectrum antibiotics from different
classes which were administered 28 days orally to rats for
metabolic profiling in plasma and in different matrices. For the
community analysis via a 16s rRNA sequencing the gDNA of the
feces was isolated. Treatment-related effects could be observed in
a PCA for feces and cecum content, but far less for gut tissue. For
each class of antibiotics specific metabolome patterns from plasma
could be established in the MetaMap

®
Tox database, which contains

metabolome data for more than 550 reference compounds.
The results indicate that many biomarker metabolites in plasma

could be derived from the microbiome because they were found
in the immediate surrounding tissue of the bacteria. These inves-
tigations suggest that blood based metabolic profiling could be a
suitable tool to investigate the functionality of the microbiome
http://dx.doi.org/10.1016/j.toxlet.2017.07.016
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02-03
ystems biology: Prediction of health-relevant
uman-microbial co-metabolism through a
omputational framework

lmut Heinken

Luxembourg Centre for Systems Biomedicine, Université du
uxembourg, Esch-sur-Alzette, Luxembourg

he human gut microbiota performs important functions for host
ealth and wellbeing. Disturbances in host-microbe co-metabolism
ave been linked to complex diseases. To further our understanding
f human-gut microbiota interactions, an integrative computa-
ional systems biology approach is necessary. Constraint-based
econstruction and Analysis (COBRA) is useful tool for detailed,
echanistic large-scale modeling of host-microbe metabolic inter-

ctions. COBRA uses genome-scale metabolic reconstructions
GENREs) that represent a knowledge base of the reconstructed
rganism.

We constructed the first genome-scale model of a human gut
icrobe community, consisting of 11 manually curated and vali-

ated gut microbe reconstructions spanning three phyla. To predict
he model gut community’s impact on human metabolism, it was
oined with the global human reconstruction, Recon2. The effects of
he different microbes on host metabolic tasks were systematically
xplored while simulating four different dietary regimes. A variety
f human body fluid metabolites were predicted to be influenced
y microbial presence, including many that have been measured

n vivo and found to be affected by the microbiota. Moreover, we
ecently published AGORA, a resource of curated genome-scale
etabolic reconstructions for 773 common gut microbial strains.
GORA captures the metabolic diversity of the human gut micro-
iota and can be contextualized with metagenomic data to generate

ndividual-specific microbiota models.
In summary, we demonstrate the applicability of constraint-

ased modeling for predicting host-microbiota co-metabolism.
uture applications include the prediction of individual-specific
etabolism of dietary components or xenobiotics by joining the

uman reconstruction with personalized gut microbiota models.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.017

02-04
tudying the metabolic functionality of the
ntestinal microbiota in vitro

arsten Beekmann

Division of Toxicology, Wageningen University, Wageningen,
etherlands

he human organism is host to a huge number and variety of
icroorganisms. In normal homeostasis, the host lives in a sym-

iotic relationship with these microorganisms that are considered
o play a significant role in the health of the host. The intesti-

al microbiota influences the host’s health among others through
etabolism of indigestible food components, production of essen-

ial vitamins, and protection against opportunistic pathogens.
ncreasing evidence shows that the intestinal microbiota can affect
 PRESS
s xxx (2017) xxx–xxx

the ultimate bioactivity of various xenobiotics through a wide range
of biochemical and metabolic activities. This can lead to the for-
mation of metabolites with often uncharacterized toxicokinetics
and toxicodynamics. Especially in modern, mode-of-action driven
safety assessments, the potential intestinal microbial metabolism
is easily overlooked, indicating that there is a need for in vitro mod-
els that can be used to identify the formation of relevant intestinal
microbial metabolites. We utilize anaerobic incubations of fecal
samples from different species (e.g. rat and human) and different
individuals to study the intestinal microbial metabolism of differ-
ent types of xenobiotics. This presentation will show preliminary
results on the time-dependent formation of intestinal microbial
metabolites of xenobiotics, such as the phytochemical daidzein,
obtained from anaerobic incubations of fecal samples from rat and
human. It will be further demonstrated that this technique can be
used for the biosynthesis of sufficient amounts of these metabolites
for subsequent toxicokinetic and toxicodynamic studies. The data
show that anaerobic incubations of fecal samples are a valuable tool
to study the intestinal microbial metabolism of xenobiotics.

http://dx.doi.org/10.1016/j.toxlet.2017.07.018

S02-05
Towards affordable diagnosis based on human
gut microbiome: Colorectal cancer as a case
study

Manimozhiyan Arumugam

NNF Metabolism Center, University of Copenhagen, Copenhagen,
Denmark

The trillions of microorganisms living in the human body, col-
lectively known as the human microbiota, have a tremendous
influence on human health and diseases. Although it was virtually
impossible to study them until a few years ago, next generation
sequencing technologies have enabled us to access and character-
ize these microbiota in a culture-free manner using metagenomic
sequencing. Thanks to these developments, a new family of studies
known as metagenome-wide association studies (MGWAS) have
reported significant associations between the human microbiome
and diseases such as type 2 diabetes. Establishing catalogues of
human gut microbial genes (Li et al., Nature Biotechnology 2014) was
instrumental in performing such studies. This is only the beginning
of a new trend to elucidate the role of host-associated micro-
biome in diseases, and developing scalable bioinformatics tools
is becoming increasingly important in this endeavor. Moreover,
establishing a role of gut microbiome in the pathogenesis of com-
plex diseases requires carefully designed experiments in animal
models. Recently we reported significant changes in the gut micro-
biome associated with colorectal carcinoma in a Chinese cohort
(Yu et al., Gut 2015). We identified microbial gene biomarkers from
fecal microbiome and validated them in multiple cohorts from
Europe. Quantitative PCR measurements of some of these mark-
ers show promising potential for affordable diagnosis of colorectal
cancer using fecal microbiome. In this talk, our published and ongo-

ing research on understanding the role of the gut microbiome in
diseases will be discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.019

dx.doi.org/10.1016/j.toxlet.2017.07.017
dx.doi.org/10.1016/j.toxlet.2017.07.018
dx.doi.org/10.1016/j.toxlet.2017.07.019
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03
euroimmune interactions: Challenges for hazard identification
03-01
arly life neuroinflammation as a key process
etting the stage for later cognitive outcomes

atalia Marchetti, Laura Gerosa, Fabrizio Gardoni, Jennifer Stanic,
orrado Galli, Marina Marinovich, Barbara Viviani

Department of Pharmacological and Biomolecular Sciences,
niversity of Milan, Milan, Italy

o date, an increasing number of epidemiological and experimen-
al studies suggest an association between neurotoxicant exposure
uring the perinatal period and neurodevelopmental disorders
r neurodegenerative disease. Specifically, evolving evidence sug-
ests that environmental stressors interact with the developing
ervous system and immune system during critical periods of
rowth to increase susceptibility to nervous system diseases later
n life.

Our work addresses the hypothesis that neuronal dysfunction
ater in life results from a dysregulated pro-inflammatory cytokines
roduction during early neuronal development. Results obtained

n primary hippocampal neurons show that, in a restricted neu-
odevelopmental window, a short exposure to pro-inflammatory
ytokines affects the development of the glutamatergic system.
n particular, IL-1� and TNF-� impacts on both expression and
ynaptic distribution of different subunits of the NMDA and AMPA
eceptors complex. Such neuro-immune modulation becomes evi-
ent in “mature” neurons leading to functional alteration of the
lutamatergic response and an unbalanced synaptic development.
n intact glutamate signaling is critical for the majority of cogni-
ive functions, thus these findings implicate neuroinflammation as
risk factor in cognitive disorders.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.021

378-4274/
S03-02
Brain innate immunity kindled by
dopaminergic toxicants

Frederico Pereira 1,2, Sofia Viana 1,2,3, Carlos Fontes Ribeiro 1,2

1 Institute of Pharmacology and Experimental Therapeutics/IBILI,
Faculty of Medicine, University of Coimbra, Coimbra, Portugal
2 CNC.IBILI, University of Coimbra, Coimbra, Portugal
3 Department of Pharmacy, Polytechnic Institute of Coimbra,
ESTESC-Coimbra Health School, Coimbra, Portugal

The role of innate immunity in neurodegenerative disorders includ-
ing Parkinson’s disease (PD) is a blossoming research field. The
innate immune system recognizes danger associated molecu-
lar patterns [DAMP’s, (e.g. S100B)] through pattern recognition
receptors, such as receptor for advanced glycation end-products
(RAGE). Evidence from PD patients suggests the accumulation of
S100B and RAGE in distinct affected brain regions. We herein
provide a global characterization of key-aspects of RAGE biol-
ogy using dopaminergic neurotoxin-based PD models produced
by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) admin-
istration to mice. C57BL/6 mice were subjected to a chronic MPTP
paradigm (20 mg/kg i.p., 2 i.d-12 h apart, 5 days/week for 2 weeks)
and euthanized 7 days posttreatment to assess full length (fl)RAGE
cellular distribution and S100B/flRAGE density in striatum, after
probing their locomotor activity (pole test and rotarod test). This
MPTP regimen triggered increased gliosis (GS/Iba1-reactive mor-
phology) and dopaminergic toxicity (decreased dopamine (DA)
levels). Remarkably, striatal neurotrophic S100B/flRAGE levels and
major neuronal flRAGE localization coexisted with normal motor
function. We further dissected RAGE variants shortly after acute
MPTP administration to mice (6 h post-MPTP: 20 mg/kg i.p., 4
i.d.-2 h apart). At this preliminary stage, striatal dopaminergic
derangement and glial reactivity were already present. Impor-
tantly, RAGE inhibitory isoforms were increased in astrocytes
showing higher S100B density but not overt signs of hypertro-
phy, whereas flRAGE was not affected. This cytoprotective RAGE
phenotype paralleled an inflammatory and pro-oxidant settings
underlying DAergic toxicity. Overall, these data lay the groundwork
for future studies on the relevance of neuroimmune RAGE network
in DAergic neuroprotective strategies.

Acknowledgements: FCT (Portugal) PEst-UID/NEU/04539/

2013 and FEDER-COMPETE (FCOMP-01-0124-FEDER-028417 and
POCI-01-0145-FEDER-007440).

http://dx.doi.org/10.1016/j.toxlet.2017.07.022
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03-03
hallenges in using markers of
euroinflammation for hazard identification

enny Sandström 1,2, Marie-Gabrielle Zurich 2,1, Florianne
schudi-Monnet 2,1

Swiss Centre for Applied Human Toxicology, Basel, Switzerland
Department of Physiology, University of Lausanne, Lausanne,
witzerland

euroinflammation is a balanced network of processes that can
ave both degenerative and regenerative consequences. It com-
rises the activation of micro- and astroglial cell populations,
hereby microglia are the earliest responders to disruption of neu-

al function or architecture. Assessing this reaction in response to
oxicant exposure could allow a more sensitive indicator of poten-
ial neurotoxicity than those currently used.
The duality of the neuroinflammatory process is reflected in the
icroglial activation phenotypes; M1-neurodegenerative, and M2-

europrotective. Microglia in turn affect astrocyte activation, and
he interaction between these cell populations is crucial, both for
 PRESS
s xxx (2017) xxx–xxx

normal CNS cell differentiation and for the inflammatory response.
This is of particular importance in developmental neurotoxicity.
Decreased expression of M2 markers during stages of neural differ-
entiation could lead to reduced trophic support and hence renders
immature neurons more susceptible to toxic insult. Furthermore,
the initial inflammatory response can change over time and, even
in the absence of further exposure, may induce a delayed neurode-
generative phenotype.

Neuroinflammation is also under the control of the intracellu-
lar glucocorticoid balance, whose dysregulation – a feature of the
metabolic syndrome – may alter the glial metabolic state, which in
turn could have affect neurons. Such risk factor combinations also
need to be considered when using the neuroinflammatory response
as a measure of adversity.

Neuroinflammation could both be preceded by and follow neu-
rodegeneration, as such, it represents an apical indicator of broken
homeostasis. However, the difficulty lies in defining when the bal-
enough to cause adversity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.023

dx.doi.org/10.1016/j.toxlet.2017.07.023
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04
hen Omics Meet Regulations

results to be verified by alternative and well established gene
04-01
owards establishing criteria in a GLP like
ontext for collecting, storing and retrieving
mic data for regulatory decision making

ennard van Ravenzwaay

Experimental Toxicology and Ecology, BASF SE, Ludwigshafen,
ermany

LP forms the basis of mutual acceptance of non-clinical safety
tudies, and enhances quality and structure of such studies. Omics
echnologies have been increasing in importance as supportive evi-
ence in the risk assessment of chemical substances. To increase
he likelihood that omics data are used/accepted in a regula-
ory context it is necessary to consider how such studies can be
erformed in accordance with GLP(-like) principles. A GLP(-like)
nvironment comprises a standard operating procedure system,
roper pre-planning and conduct documentation, inspections of
tudy plan, experimental phase and reports by an independent
uality control unit. The definition of actual raw data will be differ-
nt for the respective technologies (transcriptomics, proteomics,
etabolomics) but must include the safe guarding of unchange-

ble original data. Further requirements include transparent and
eproducible data, processing steps, as well as safe data storage
nd archiving procedures. Software used for data recording and
rocessing should be validated and data changes should be trace-
ble (audit trail). Particular challenges to fulfill GLP requirements
re likely to be associated with (1) complete reproducibility of final
esults with respect to raw data, (2) transparent description of data
rocessing steps, and (3) software validation/audit trail function.
he concept of black-box validation provides an opportunity to
dvance complex software to GLP(-like) status. It is anticipated that
he requirements described above can be resolved at least as GLP-

ike as possible if not in a fully GLP-compliant way as done currently
or “traditional” non-clinical safety study types.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.025

378-4274/
S04-02
Towards establishing criteria and best practices
for analysing omic data for regulatory decision
making

Weida Tong

NCTR/FDA, Jefferson, United States

Omics and other emerging methodologies contribute to our under-
standing of disease and health. Rapid progress over the last
decades have moved these technologies from an exploratory to
an applied stage, and an increasing amount of data derived from
such approaches is received by regulatory agencies supporting the
evidence for the safety and efficacy of new medical products. The
realization has spawned a number of FDA efforts to utilize these
technologies through integrated bioinformatics within inter-center
and cross-community collaborations. This presentation is to dis-
cuss how the FDA led community wide MicroArray Quality Control
(MAQC) makes an attempt to address the technical performance
issues for transcriptomics based biomarker technologies includ-
ing both microarrays and RNA-seq. The presentation is centered on
data analysis issues – what results can be anticipated from differ-
ent statistical approaches and data interpretation methodologies,
and its corollary: can consensus be reached for a baseline approach
to transcriptomics data analysis? Other related issues to achieve
reproducible results from transcriptomics technologies that are
also discussed include: (1) quality control – What degree of exper-
imental quality and individual platform technical performance
should be deemed achievable and adequate? (2) Cross-platform
issues – What consistency can be expected among different tran-
scriptomics experimental platforms? and (3) reliability issues –
Whether is it still necessary and required for the transcriptomics
expression platforms such as real time PCR?

http://dx.doi.org/10.1016/j.toxlet.2017.07.026
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between several organs animal studies are weighted greater than
in vitro studies.

http://dx.doi.org/10.1016/j.toxlet.2017.07.028
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04-03
owards establishing a consistent set of criteria
o assess the use of non-animal methods in
egulatory decision making

lan Boobis 1, Stan Parish 2, Douglas Wolf 3

Centre for Pharmacology & Therapeutics, Imperial College London,
ondon, United Kingdom
ILSI Health and Environmental Sciences Institute (HESI),
ashington, DC, United States

Syngenta Crop Protection, LLC, Greensboro, NC, United Kingdom

onsiderable effort is being expended in developing non-animal
ethods for safety assessment. However, these methods are largely

eing developed independently, with little coordination in terms
f implementation. Hence, the International Life Sciences Insti-
ute (ILSI), Health and Environmental Sciences Institute (HESI) has
eveloped a framework for assessing the fitness-for-purpose of
uch methods, to ensure confidence in their use for regulatory
afety assessment. The framework comprises a consistent set of
riteria against which to assess the reliability and relevance of a
ew method. This is not a check-box exercise, but rather a coherent
pproach to providing sufficient evidence to enable the fitness-for-
urpose of any new method (or integrated set of methods) to be
ssessed transparently and objectively. It is proposed that methods
e assessed at three levels. (a) Performance characterization: crite-
ia against which assay performance can be assessed, i.e. a set of
nformation/characteristics that would reasonably be expected for
ny method being developed; (b) model predictive performance:
riteria to assess performance in providing information relevant in
afety assessment, i.e. does the method provide relevant informa-
ion for exposed populations; (c) implementation and utilization:
riteria for determining the fitness-for-purpose of a method for
egulatory application.

The framework is not intended as guidance on method devel-
pment or specific to any type of method, but rather as a
eneric approach to determining whether a method is suitable
or its intended domain of applicability (i.e. chemical sector, e.g.

harmaceuticals, industrial chemicals and regulatory purpose, e.g.
lassification, hazard prediction).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.027
 PRESS
s xxx (2017) xxx–xxx

S04-04
Towards establishing a QWoE approach for
integrating omics data with experimental
animal and human data for regulatory decision
purposes

Jim Bridges

Research for Sustainability, Guildford, United Kingdom

To date there is no formal procedure for the utilisation of ‘omics’
data for hazard/risk assessments. It is proposed that quantitative
weight of evidence (QWoE) should be the preferred methodology
for such purposes. QWoE has been used successfully to assess non-
omics data in rats and its implications for human safety for several
chemicals.

QWoE may be defined as: The testing of a hypothesis (problem
formulation) by the critical weighting of all the suitable, available
(including omics) studies using predefined, scientifically justified,
scored criteria for both quality and relevance to characterise quan-
titatively the strength of evidence.

For a single line of evidence (LoL) there may be one or several
types of omics measurement. The focus should be on those omics
measurements which identify key events in a well-established AOP
for a known human disease. In such cases, if non-omics data is
available, the different types of endpoints will need to be weighted
according to the confidence in the application of data to test the
hypothesis. A weighting for different types of endpoint may be
necessary. It is vital if such a weighing is used that the scientific
rationale for this is made explicit.

Good human data is the most relevant and therefore is given the
highest weighting in combining data from different types of test
and LoE’s. A widely-used rat animal model is given a lower weight-
ing, but, because many adverse effects can involve the interaction

dx.doi.org/10.1016/j.toxlet.2017.07.027
dx.doi.org/10.1016/j.toxlet.2017.07.028
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05
sunny day may change your risk assessment? What toxicologists
hould know about photosafety
05-01
linical photobiology: What happens when sun
eets the skin?

ally Ibbotson

Department of Dermatology, Ninewells Hospital and Medical School,
niversity of Dundee, Dundee, United Kingdom

he sun has a diverse range of effects on the skin, and most of
hese effects are attributed to the ultraviolet component of sunlight.
owever, there may also be prominent roles for the visible light
art of the spectrum, for example, in some of the abnormal light
ensitivity skin diseases and when used therapeutically in photo-
ynamic therapy or laser treatment. The range of sunlight-induced
kin effects includes those that are beneficial such as vitamin D
iosynthesis, heat and circadian rhythms. The adverse effects of
unlight are more well-established and can be categorised into
cute effects, such as sunburn or drug- or chemical-induced photo-
ensitivity, and the chronic effects of photoaging and skin cancer.

Light can also be used beneficially in therapeutics, both ultravio-
et therapy for common skin diseases such as psoriasis and eczema
nd in other light-based therapies, some of which include chemical
hotosensitisation such as in psoralen UVA photochemotherapy or
hotodynamic therapy. Both topical and systemic drug and chem-

cal photosensitivity can be a significant clinical problem, both
ith respect to abnormal skin photosensitivity but also to other
otential systemic effects associations with photocarcinogenesis.
n overview and introduction to some of these key areas will be
ndertaken during this presentation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.030

05-02
ow much is too much: Monitoring our daily

unlight exposure

eter Knuschke

Department of Dermatology, Medical Faculty, Technische
niversitaet Dresden, Dresden, Germany
olar UV-radiation acts as a complete human carcinogen. Meta-
nalyses of epidemiological studies demonstrated an increased
ealth risk in outdoor workers compared to indoor workers by a

378-4274/
factor of 1.8 for squamous cell carcinomas and by a factor of 1.4 for
basal cell carcinomas underlining the impact of increasing cumu-
lative live-time UV-doses.

In personal UV-monitoring studies round the year the annual
erythema effective UV-exposure levels in outdoor worker groups
were quantified to be more than three fold higher in comparison
to studies in other groups of the population between kindergarten
age and residents of retirement homes. In Germany, for compari-
son purposes, the mean annual erythema effective UV-exposure of
the population was set to 130 SED/a (standard erythema doses per
year).

The personal UV-dose will be influenced – beside global effects –
significantly by the individual behaviour. Even in groups of similar
socio-demographic background the distribution of daily personal
UV-doses – controlled in seasonal measurement periods – showed
a spread of more than one order of magnitude.

For chronic photoeffects like photocarcinogenesis the
erythema-effective or NMSC (non-melanoma skin cancer)-
effective data are relevant. In contrast, for photoallergic or
phototoxic skin reactions the UVA-part of the solar spectrum is
relevant. A UVA-exposure of H(UVA) ≥ 5 J/cm2 may led to such
reactions. To receive a similar UVA-dose in summer at noon time
it takes about 15 min – a duration only a little below the sun burn
time. But also in winter – without the indicator “sun burn” – a
UVA-exposure of 5 J/cm2 could be received within 30–60 min.

http://dx.doi.org/10.1016/j.toxlet.2017.07.031

S05-03
Photo-safety assessment for cosmetics based on
in vitro tests

Uwe Pfannenbecker, Horst Wenck, Andreas Schepky

Front End Innovation, Beiersdorf AG, Hamburg, Germany

According to the EU Regulation No. 1223/2009, “cosmetic products
should be safe under normal or reasonably foreseeable conditions
of use”. An important foreseeable interaction, in particular for
leave-on formulations, is the exposure to sunlight. Therefore, pos-
sible adverse reactions caused by sunlight after the application of

cosmetic products have to be carefully reviewed.

Since the European cosmetics legislation prohibits the market-
ing of finished products containing ingredients that have been
tested on animals after 2013, ingredients absorbing light of rele-

TOXLET-9814; No. of Pages 2
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cific skin exposure studies, refining GAP parameters, etc will also
be presented.
ARTICLE
Abstracts / Toxicology

ant wavelengths are tested first with in vitro test methods to assess
heir phototoxic potential.

Our test strategy for sunlight absorbing ingredients is mainly
ased on the validated and commonly accepted 3T3 Neutral Red
ptake Phototoxicity Test (3T3 NRU PT) and the EpiDermä Photo-

oxicity Test. The 3T3 NRU PT has a high sensitivity to determine
hemicals with a phototoxic potential but does not reflect the
enetration of chemicals into skin. Therefore, the EpiDermä Pho-
otoxicity Test, using a 3D epidermal model, is used as adjunct
est to determine safe use concentrations of chemicals for dermal
pplication. Finally, a human photo allergy test can be performed
or formulations considered to be safe based on the results of the
n vitro tests to confirm the absence of light-induced adverse effects.

The test methods and our experience after about 20 years of their
se will be presented and the criteria stated for the 3T3 NRU PT in
he OECD Guideline 432 will be discussed regarding their useful-
ess for the photo-safety assessment of dermally applied cosmetic

ormulations.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.032

05-04
hotosafety evaluation for drugs, a step-wise
trategy from photons to patients

aniel Bauer

Preclinical Safety, Novartis Institutes for BioMedical Research, Basel,
witzerland

here are a number of well-established drugs known to cause
hotosensitivity. Such adverse skin reactions might appear man-
geable. Nevertheless, it could also limit clinical use of a drug
epending on the indication. Protective measures against sunlight
an be very reasonable during a few days but not for chronic treat-
ents. Therefore, both patients and health authorities are unlikely

o accept a relevant photosensitization risk (including skin tumors)
n such situations.

During drug development there is usually a step-wise approach
o identify photoreactive molecules early before investing larger
esources. However, from a regulatory point of view (ICH guidelines
3 and S10) drug developers are required to provide a definitive

uman risk assessment only before entering clinical phase 3. During
his step-wise process the assays need to be reliable and predic-
ive since phototoxic compounds will usually not enter clinical
evelopment and, therefore, no final proof will be obtained. For

nstance, molar absorptivity thresholds for drug substances were

erived to distinguish between negligible and relevant absorption
ithin sunlight range (Bauer, Regul Toxicol Pharmacol, 2014). More

mportantly, in vitro and in vivo models for phototoxicity showed an
xcellent correlation (Schümann, Toxicol Sci, 2014). Thus, for most
 PRESS
s xxx (2017) xxx–xxx

early drug candidates photosafety evaluation can purely be based
on spectroscopic and in vitro data. Only a few compounds will need
more definitive confirmation in vivo. Although clinical testing is an
option this is rarely considered as it can only be done late during
clinical development and it is significantly more expensive than
any preclinical testing (Bauer, Photochem Photobiol Sci, 2016).

http://dx.doi.org/10.1016/j.toxlet.2017.07.033

S05-05
In vitro phototoxicity testing and human health
risk assessments for agrochemicals

Manoj Aggarwal, Marco Corvaro, Alistair Morriss, Jyotigna Mehta

Human Health Assessment, Dow AgroSciences, Abingdon,
Oxfordshire, United Kingdom

Phototoxicity testing is required by pesticide regulations (EU
No. 283/2013), if the active substance has a UV/visible molar
extinction/absorption coefficient (MEC) of >10 L mol−1 cm−1 in the
wavelength range 290–700 nm. The relevance of this hazard char-
acterisation requirement is unclear as the number of confirmed
cases of pesticide-induced human phototoxicity is very limited
or may be non-existent. Currently, the only available regulatory
test guideline is OECD 432 (in vitro 3T3 Neutral Red Uptake (NRU)
Phototoxicity Test 2004) which is known to have a high rate of
photo-reactivity. Despite EU regulations stating that “A positive
result shall be taken into account when considering potential human
exposure”, there is no guidance on how to utilise positive results in
human risk assessments.

Our goal was to develop a proposed framework for human (oper-
ator, bystander/resident, re-entry worker and consumer) exposure
and risk assessment for phototoxicity. This proposed framework
utilises dermal absorption data (e.g., OECD 428), ADME (e.g., OECD
417) and exposure models (e.g., EFSA models) for exposure assess-
ments. The framework can be divided into three basic steps: (1)
establish a reference concentration (RfC) for phototoxicity, (2) esti-
mate potential exposure to skin, the target organ (via dermal and
oral routes), and (3) overall risk assessments.

Two case studies with agrochemicals (a fungicide and an herbi-
cide) which were positive for phototoxic potential in the 3T3NRU
test will be presented to illustrate the proposed framework for pho-
totoxicity risk assessments. Options available for refinement to this
risk assessment framework, such as testing in 3D skin models, spe-
http://dx.doi.org/10.1016/j.toxlet.2017.07.034

dx.doi.org/10.1016/j.toxlet.2017.07.032
dx.doi.org/10.1016/j.toxlet.2017.07.033
dx.doi.org/10.1016/j.toxlet.2017.07.034
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06
eyond data sharing – Towards data transparency, management,
ining and application to predictive safety assessment

These ontologies and Ontobrowser have been made publicly
available (http://opensource.nibr.com).
06-01
he IMI eTOX initiative – Data mining,
ead-across and predictive models for target
valuation and early drug candidate assessment

homas Steger-Hartmann 1, Francois Pognan 2, Ferran Sanz 3

Investigational Toxicology, Bayer AG, Berlin, Germany
PreClinical Safety, Novartis Institute for Biomedical Research, Basel,
witzerland
Research Programme on Biomedical Informatics (GRIB), Universitat
ompeu Fabra, Barcelona, Spain

n most cases data and reports on preclinical animal studies get
uried in the company archives shortly after compilation of the
uman risk assessment. The wealth of these data can hardly be

everaged for an individual company and is completely out of
each across companies and the scientific community. To over-
ome these barriers, thirteen pharmaceutical companies, eleven
cademic partners and six small to medium size enterprises (SMEs)
f the bioinformatics sector joined forces over the last seven years
ithin the European Innovative Medicines Initiative project eTOX

“electronic toxicity”) to design and implement a strategy for
everaging these preclinical data and sharing them across project
artners.

The eTOX database has evolved as largest toxicity database
or drugs and drug candidates currently containing more than
900 different chemical structures and data of more than 8000

n vivo toxicity studies. A complex set of controlled vocabularies
nd ontologies have been developed for the different safety end-
oints and findings, which lately have been aligned with FDA’s
END terminology.

In addition, more than 100 documented in silico models
or phys.-chem., safety pharmacology, DMPK and toxicological
roperties. A single, user-friendly interface (eTOXsys

®
) has been

eveloped for the database and the model repository, which allows
or complex search strategy and combinations (chemical structure,
imilarity, pharmacological mode of action, toxicity finding) and in
ilico prediction.

The developed tools can now be used by the participating com-

anies to perform enhanced early safety assessments for new drug
andidates and new pharmacological targets.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.036

378-4274/
S06-02
Preclinical ontologies – A key feature for
toxicity data exchange and mining

Philip Drew 1, Francois Pognan 2, Philippe Marc 2, Carlo Ravagli 2

1 PDS Computer Software Limited trading as PDS Consultants,
Leicester, United Kingdom
2 PreClinical Safety, Novartis Institute for Biomedical Research, Basel,
Switzerland

The collection of verbatim terms out of more than 8000 preclinical
reports from 13 different pharmaceutical companies in the eTOX
consortium, led to the accumulation of an unmanageable amount
of terms to deal with. The lack of controlled terminology and ontol-
ogy usage led to incomplete search results and poor interoperability
between databases. One of the major underlying challenges of data
integration is curating data to adhere to controlled terminologies
and/or ontologies. Unfortunately, existing tools are not designed for
continuous data integration and collaborative curation. This results
in time-consuming curation workflows that often become unsus-
tainable. Therefore, the eTOX consortium created an ontology tool,
called Ontobrowser for mapping and curating preclinical ontologies
adapted to GLP toxicology study reports.

One of the primary objectives of OntoBrowser was to provide an
easy-to-use online collaborative solution for subject matter experts
to map reported terms to preferred ontology (or code list) terms
and facilitate ontology evolution. Using Ontobrowser, the 80,000
verbatim terms found in the 11 million entry lines of the eTOX
database have been reduced to about 7000 unique preferred terms.
This exhaustive capture of preclinical toxicology knowledge con-
taining all the relevant entities and their hierarchical relationship, is
allowing investigative toxicologists to explore mechanisms of tox-
icity and species-specific sensitivities. Additional features include
web service access to data, visualization of ontologies in hierar-
chical/graph format and a peer review/approval workflow with
alerting.
http://dx.doi.org/10.1016/j.toxlet.2017.07.037
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06-03
oxicity databases of chemical substances in
apan to improve in silico approaches for
egulatory safety assessment

akashi Yamada 1, Makoto Hayashi 2, Masamitsu Honma 1

National Institute of Health Sciences, Tokyo, Japan
Makoto International Consulting, Ebina, Japan

igh quality toxicity databases of chemical substances are nec-
ssary to improve in silico approaches for regulatory safety
ssessment. NIHS has Ames mutagenicity data for approximately
3,000 new chemicals. The Ames assays were conducted accord-

ng to the OECD TG471 and Industrial Safety and Health Act in
apan under GLP-compliant conditions. We have provided these
mes data to QSAR builders/vendors to improve their Ames QSAR
odels with the permission of the Ministry of Health, Labor and
elfare (MHLW), Japan. Given the ICH-M7 guideline for assess-
ent and control of DNA-reactive impurities in pharmaceuticals,

arge numbers of highly reliable data sets will allow improvement
f QSAR models with high predictive power. Repeated dose toxic-
ty is one of the key regulatory endpoints in the course of human
isk assessment of chemicals. We have developed Hazard Evalua-
ion Support System (HESS) Integrated Platform. HESS has data sets
f repeated dose toxicity studies of about 800 chemicals, most of
hich were conducted in accordance with GLP principles in Japan.

he system has a supportive function to group test and source sub-
tances for read-across using metabolism and AOP information.

e have provided most of the HESS data to OECD QSAR Toolbox.
oreover, the toxicity data has been shared with COSMOS DB and

oxRefDB. Our recent read-across case studies using HESS had been
eviewed in the OECD Integrated Approaches to Testing and Assess-
ent (IATA) Case Studies Project, providing experiences with the

se of read-across for regulatory purpose among the member
ountries.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.038

06-04
inking in vivo toxicity data to ToxCast/Tox21
n vitro assay data

ichard Judson

National Center for Computational Toxicology, US EPA, RTP NC,
nited States

any new in silico and in vitro approaches to toxicity testing
re being developed to increase throughput of safety assessments
ithout increasing the number of animals. To evaluate the utility

nd validity of these approaches, one needs to compare data and

odels with the results of in vivo experiments. The US ToxCast

nd Tox21 programs have generated in vitro data on thousands of
hemicals in hundreds of assays. Pharmacokinetic parameters are
vailable on a subset of chemicals. To evaluate in vitro to in vivo
 PRESS
s xxx (2017) xxx–xxx

extrapolation (IVIVE) models, we have developed two large in vivo
databases – ToxRefDB, containing detailed results from guideline
studies, mostly of pesticides, and ToxValDB, summarizing data from
ToxRefDB and a large number of other public sources. The eTox
database, focusing on pharmaceuticals, has also been evaluated.
This talk will focus on two questions: how well do in vitro assays
capture the in vivo mode of action or molecular initiating event
(MIE)?, and how well do the in IVIVE models predict quantitative
in vivo points of departure (POD)? Regarding identification of the
MIE, many targets are well captured (e.g. nuclear receptors), but
others are not (e.g. COX-1 and 2). IVIVE POD predictions are in gen-
eral conservative, yielding values below the in vivo POD, but in
10–20% of cases, predict values higher than seen in vivo. The dis-
crepancies between in vitro and in vivo data are put into the context
of observed uncertainties in the data itself. This abstract does not
necessarily represent U.S. EPA policy.

http://dx.doi.org/10.1016/j.toxlet.2017.07.039

S06-05
Progress in in silico toxicity model development
– Lessons learnt analysing complex toxicity data

Manuel Pastor, Ferran Sanz

Department of Experimental and Health Sciences, University Pompeu
Fabra, Barcelona, Spain

The eTOX project aimed to exploit the information collected from
repeated-dose toxicity reports for building in silico predictive mod-
els for organ and in vivo endpoints. However, we soon learned that
the data compiled from the original sources cannot be used for
this purpose without a complex transformation. The basic material
for building any computational model is a collection of substances
linked to biological properties, but the actual content of the eTOX
database is a large collection of findings, obtained in heteroge-
neous conditions (dose, time, administration route, strain, species).
Obtaining comparable biological annotation amenable for mod-
elling activities required a considerable effort, which started with
the harmonization of the terms using an ad hoc developed ontol-
ogy. The next step involved the extraction of subsets of studies and
findings applying filters oriented to obtain experimental results
that could be considered comparable across diverse compounds.
The expertise of the toxicologist that reviewed the reports was
captured by labelling each finding as treatment or non-treatment
related, allowing to further focus the analysis on the most informa-
tive findings. Finally, the findings were aggregated to compute per
compound toxicity scorings. In this presentation, we will describe
the strategies and software tools we developed for carrying out this
task within the project eTOX, but which should be equally appli-
cable to any data collection of in vivo, repeated-dose toxicity data.
The suitability of the so obtained toxicity scorings for modelling

will be illustrated by describing a few predictive models of in vivo
liver toxicity endpoints obtained from histopathological data.

http://dx.doi.org/10.1016/j.toxlet.2017.07.040

dx.doi.org/10.1016/j.toxlet.2017.07.038
dx.doi.org/10.1016/j.toxlet.2017.07.039
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07
tem cells and their applications in toxicology

providing a better in vitro platform to evaluate long-term effect of
07-01
tem cells in toxicity testing: Where are we
oday?

oery De Kock

In Vitro Toxicology and Dermato-Cosmetology, Vrije Universiteit
russel, Brussels, Belgium

he fact that the detection of drug toxicity is often not accurate and
requently occurs only late during their development process is of

ajor concern for the pharmaceutical industry and jeopardizes the
otential marketing of new chemical entities (NCEs). One of the
ajor reasons for this failure is that the safety of NCEs is still being

valuated in animals or animal-based cell lines. Besides affecting
uman health, this also leads to a significant loss of resources and
ime for the pharmaceutical industry. Over the last decade, hope for
ew developments was brought by the rapidly advancing research

n human stem cell research linked to the introduction of human
nduced pluripotent stem (iPS) cells. But, what have we achieved
o far? First of all, omics technology has significantly contributed
o unraveling and better understanding the in vivo mechanisms
riving stem cell differentiation and dedifferentiation. As such,
etailed in vitro differentiation protocols are being established for
lmost all cell (sub)types. Secondly, the introduction of state-of-
he-art gene editing technologies such as CRISPR/Cas9 in stem cell
esearch now allows to mimic specific diseases in a dish. Thirdly,
he engineering of body-on-chip systems now permits to develop
hysiologically relevant human in vitro models capable of mimick-

ng human metabolism, including the conversion of a prodrug to its
ffective metabolite, as well as its subsequent therapeutic actions
nd toxic side-effects. Altogether, these developments have signif-

cantly advanced the field towards more relevant human in vitro

odels for safety testing of new drug candidates.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.042

378-4274/
S07-02
A novel three-dimensional model for long-term
evaluation of drug toxicity in vitro

Hassan Rashidi 1,2, David Hay 1

1 MRC Centre for Regenerative Medicine, University of Edinburgh,
Edinburgh, United Kingdom
2 Institute of Hepatology, London, United Kingdom

Development of in vitro model to accurately predict in vivo drug tox-
icity is one of the greatest challenges of the pharmaceutical industry
today. Freshly isolated human adult hepatocytes are considered
to be the gold standard tool to evaluate human drug metabolism
and safety in vitro. However, primary hepatocyte scarcity, cell cycle
arrest and the rapid loss of liver-phenotype post isolation are major
limitations. Immortalised and hepatoma cell lines have there-
fore been employed as potential alternatives, however, their poor
functionality, karyotypic instability and higher tolerance to toxico-
logical insult limit their widespread application. Human embryonic
and induced pluripotent stem cells provide renewable resources
to obtain hepatocyte-like cells (HLCs) in vitro. Although HLCs can
be derived efficiently from pluripotent stem cells under conven-
tional monolayer protocols, they exhibit foetal features and has
a transient phenotype which limits their applications. We have
successfully developed a protocol to derive functional HLCs under
three-dimensional (3D) condition. Unlike their 2D counterpart, the
3D HLCs downregulate expression of alpha-fetoprotein as a foetal
marker by day 30 of differentiation and exhibit a stable phenotype
for over 180 days in vitro. More importantly, the cells remained
metabolically active and drug-inducible during the culture period
new lead compounds in more physiologically relevant setup.

http://dx.doi.org/10.1016/j.toxlet.2017.07.043
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Multi-Organ-Chips, ready to be used for example, for individualized
drug response assays.

http://dx.doi.org/10.1016/j.toxlet.2017.07.045
ARTICLE
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07-03
novel bifunctional, hybrid bioelectronic real

ime High Content Screening platform for hESC
nd hiPSC derived cardiomyocytes

ndrea Robitzki

Molecular biological-biochemical Processing Technology, Leipzig
niversity, Centre for Biotechnology and Biomedicine, Leipzig,
ermany

he demand on a High Content Screening of active pharmaceu-
ical ingredients concerning their cardiotoxicity could be fulfilled
y novel e.g. optoelectronic real time monitoring platforms with
ature 3D human stem cell derived cardiomyocytes as target.

specially three-dimensional human cardiomyocyte clusters offer
he opportunity of an organotypic cardiac tissue for an efficient
redictable drug screening and repeated dose toxicity monitor-

ng. Moreover a novel bioelectronics screening platform with
ncluded microtiter-plate electrode arrays and microcavity arrays
llows a fast, valid and comprehensive read-out of stem cell
erived cardiomyocyte response. A special feature is the multi-
ell microcavity array for 3D cardiomyocyte real time recording

f electrophysiology and cellular physiology. Therefore, we have
eveloped a hybrid optoelectronic platform for the life monitoring
f 3D hESC derived mature and electrophysiological active car-
iomyocytes over a time frame of 35 days still preserving at any
ime their viability and electrophysiology. The microcavity array
ased bioelectronics platform enables us carrying out multiparam-
tric and multimodular monitoring of viable cardiomyocytes for
oxicological assays. We used impedance spectroscopy for detec-
ing the viability and physiology and field potential recording for
etecting the electrophysiology e.g. contraction rate, arrhythmia,
T prolongation etc. Additionally an optic measurement is also
ossible using viable stains for getting more and comprehensive

nformation about the subcellular structure and alterations. Several
ompounds like the cardiotoxic drug doxorubicin, or noradrena-
ine, etc. were tested on this bioelectronic, cardiomyocyte cluster
ased high content screening platform – a step forward to a repre-
entative in vitro cardiotoxicity analysis (Jahnke et al., 2013).

eference
ahnke, et al., 2013. PLOS ONE 8 (7), e68971.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.044
 PRESS
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S07-04
Single-donor iPS cell derived multi-organ-chips
to address individualized systemic toxicity

Anja Ramme, Eva Dehne, Reyk Horland, Uwe Marx

TissUse, Berlin, Germany

TissUse Multi-Organ-Chip (MOC) platform contributes to the ongo-
ing development of systemic substance testing in vitro. Current
in vitro and animal tests for drug development are failing to emulate
the systemic organ complexity of the human body and, therefore,
often do not accurately predict drug toxicity.

We have developed a universal MOC platform, the size of a
standard microscopic slide, for long-term culture of human iPS-
cell derived, primary- or cell line-based 3D organ equivalents.
These organoids are interconnected through a microfluidic system.
An integrated on-chip micropump provides physiological pulsatile
fluid flow at a microliter scale thus supporting improved nutrition
and oxygen supply. Moreover, these minute amounts of enriched
cultivation medium enable crosstalk between the organoids. The
transparent MOC’s support life tissue imaging, as well as the
integration of commonly used Transwell

®
inserts. We cultured iPS-

cell derived human organoids in the multi-organ-chips for up to
two weeks. Data on beating cardiomyocyte spheroids, intestinal
organoids, hepatocyte spheroids and iPS derived endothelial cells
will be presented.

Rationale and approaches to combine multiple autologous iPS-
cell derived 3D organ equivalents into functional multi-organ
arrangements at long term homeostasis are discussed. These
further developments will lead to personalized donor specific

dx.doi.org/10.1016/j.toxlet.2017.07.044
dx.doi.org/10.1016/j.toxlet.2017.07.045
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08
owards widespread application of mechanistic approaches for
dentifying cardiotoxicity

such as the heart and accelerate development of a comprehensive
08-01
ow could mechanistic approaches improve

isk assessment and advance the 3Rs?

elen Prior

National Centre for the Replacement, Refinement and Reduction of
nimals in Research (NC3Rs), London, United Kingdom

n recent years, there has been a growing interest in the application
f mechanistic or pathways-based approaches for human and envi-
onmental safety assessment of chemicals and pharmaceuticals.
his includes the development of the Adverse Outcome Pathway
AOP) concept. This concept links a molecular initiating event (MIE),
aused by a chemical or drug interaction at a molecular or cellu-
ar level, with undesired biological endpoint(s) (‘adverse’ effects)
n an organism or population, through a scientifically proven chain
f causally related ‘key’ events (KEs). In vitro and in silico methods
ould be used in place of animal toxicity tests to investigate mecha-
isms of action and determine whether a chemical or drug induces
he KEs within the biochemical pathway of interest, thus predict-
ng the likelihood of a subsequent adverse outcome. Identification
f hazardous compounds earlier in drug or product development
ould reduce the number of compounds that go on to further com-
ulsory tests in animals. This has potential to reduce the levels of
ttrition from undesired effects discovered late in the development
rocess, a significant problem for the pharmaceutical industry.

The establishment of a useable and coherent framework (the
ECD-sponsored AOP KnowledgeBase) for AOP development and
pplication has been an important step towards realizing this
pportunity. Whilst this central repository for AOPs has been
rimarily populated by the chemicals and cosmetics indus-
ries (reflecting regulatory requirements for non-animal testing
lternatives), the challenge remains to identify and apply knowl-

dge within AOPs with applicability for pharmaceuticals, to explore
he 3Rs benefits of utilising mechanistic approaches more broadly.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.047

378-4274/
S08-02
Comprehensive target analysis by label-free cell
microarray profiling and systematic knowledge
acquisition to accelerate AOP development

James Sidaway

Phenotox Ltd, Bollington, United Kingdom

In order for the AOP concept to achieve maximum 3Rs benefit in the
pharmaceutical industry it is necessary to define a comprehensive
set of molecular initiating events (MIEs) that mediate the adverse
effects of drugs such as cardiotoxicity. There is an unmet need for
solutions that can provide the required comprehensive MIE/target
information and interpretation during drug discovery. Phenotox
and collaborators are developing an integrated approach to enable
comprehensive target analysis with support from the NC3Rs CRACK
IT programme. In collaboration with Retrogenix, and Sheffield Hal-
lam University proof of principle has been achieved of a novel mass
spectrometry-based profiling method that can detect the binding
of label-free (unmodified) chemicals to many targets expressed in
cell microarrays. This is being developed as a “first point of con-
tact” platform to identify which targets should be followed up by
established functional assays. In collaboration with Instem target
binding and adverse event data from multiple public domain infor-
matics sources has been used to define a comprehensive set of
MIEs associated with adverse events that will be used to build a
safety target cell array for the label-free profiling platform. Par-
allel systematic knowledge acquisition approaches are also being
developed to understand the safety risks of new drug targets and
to facilitate the risk assessment of MIEs. This integrated solution
will substantially increase screening capacity and knowledge of on
and off target mediated adverse effects for new drugs in key organs
MIE/AOP framework for drug toxicity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.048
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08-03
uman stem cell research for potential
rug-induced cardiac arrhythmias and
euronal side effects: Janssen’s strategy

ua Rong Lu, Ivan Kopljar, Kreir Mohamed, Ard Teisman, David J.
allacher

Global Safety, Pharmacology, Discovery Sciences, Janssen R&D (JNJ),
eerse, Belgium

uman induced pluripotent stem cell-derived cardiomyocytes (hiPS-
Ms) and HiPS-neurons are increasingly used as a new source of
uman based-cells for drug safety assessment. Indeed attention
o this field may increase in response to the FDA’s CiPA proposal
or long QT and pro-arrhythmias and HESI-MEA for drug-induced
eizures. Within Janssen, we are currently investigating the effects
f different reference compounds in different types of hiPS-CMs and
iPS-neurons using different high content screen assays, and estab-

ishing potential assay (s) using HiPS-cells for early drug discovery
nd development.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.049

08-04
evelopment and application of an adverse
utcome pathway for cardiotoxicity

ochem Louisse 1, Helen Prior 2

Division of Toxicology, Wageningen University and Research,
ageningen, Netherlands

National Centre for the Replacement, Refinement and Reduction of
nimals in Research (NC3Rs), London, United Kingdom

ardiotoxicity was identified as an area of potential interest for
dverse outcome pathway (AOP) development by a network of
ollaborators convened by the NC3Rs and EURL ECVAM in 2015.
hese cardiovascular research experts from industry, academia
nd clinical sectors proposed investigation of two cardiotoxi-
ities of concern: reduced cardiac contractility (inotropy) and
tructural cardiotoxicity. Initial mapping of known information
rom literature created skeleton AOPs for further development.
n June 2016, one of the cardiovascular topics was accepted
s a project onto the OECD work plan, entitled ‘L-type Ca2+

hannel block leading to heart failure’. Work is currently ongo-
ng to confirm the evidence between the molecular initiating
vent (MIE; binding of the L-type Ca2+ channel) and the adverse

utcome (heart failure). Key events (KEs) along the pathway
nvestigate Ca2+ current and Troponin C binding reductions and
ecreased force of contraction at the cellular/fibre/tissue and organ

evels.
 PRESS
s xxx (2017) xxx–xxx

Defining the KEs along the pathway can identify earlier
screening opportunities to predict the adverse outcome using non-
animal technologies (in vitro or in silico) in advance of conducting
current animal methods. Likewise, identification of knowledge
gaps can lead to new opportunities for further research activities to
develop novel screens. Knowledge collected and described within
AOPs therefore supports the understanding of the mechanisms
and development of adverse effects observed in vivo, as well as
highlighting opportunities for reductions in animal use. The devel-
opment and use of new, more predictive assays may reduce the
incidence of cardiotoxic adverse events and thus support improve-
ment in human health.

http://dx.doi.org/10.1016/j.toxlet.2017.07.050

S08-05
Bridging the gap from current practice towards
wider application of mechanistic approaches

Mark Holbrook

VAST Pharma Solutions, Harrogate, United Kingdom

Arguably, mechanistic studies are already well established in some
areas of cardiovascular safety and provide learning from scien-
tific, strategic, business and change management perspectives. For
example; employing hERG to predict the risk for QT prolonga-
tion has been used by many pharmaceutical companies for over
20 years. Screening paradigms have evolved over this period with
some involving; recombinant cells, animal tissues, large and pos-
sibly small animal in vivo models subsequent to a hERG study.
This iterative approach has driven an evolution allowing the devel-
opment of in silico models, translational data and knowledge to
support decision making from target identification through to
market. Importantly this has also brought 3Rs benefits and the
evolution is continuing with the current effort to develop a Com-
prehensive In vitro Proarrhythmia Assay (CiPA).

However, QT prolongation and proarrhythmia are only one
aspect of CV safety. Other drug effects including; hypertension,
hypotension, left ventricular contractility, coronary artery and car-
diac valve disorders are also of concern and cause attrition during
drug development or even worse, serious adverse events and with-
drawal from the market. Appropriate modelling of adverse events
leading to an improved mechanistic understanding and ability to
predict the risk to humans are important tasks which would benefit
from a coordinated approach.

The presentation will draw on learnings from experiences such
as the QT story and discuss a mechanistic approach to improve
predictive value and influence key stakeholders ranging from

medicinal chemists, technology providers, senior management and
regulatory authorities.

http://dx.doi.org/10.1016/j.toxlet.2017.07.051

dx.doi.org/10.1016/j.toxlet.2017.07.049
dx.doi.org/10.1016/j.toxlet.2017.07.050
dx.doi.org/10.1016/j.toxlet.2017.07.051
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icrobiome 2: Impacts on toxicity and new dimensions for risk
ssessment and drug development
09-01
drug discovery perspective on the microbiome

ames Brown

Computational Biology, GlaxoSmithKline, Collegeville, PA, United
tates

raditionally, infectious pathogens and chronic diseases have
een separate research disciplines. However, recent advances in
enomics and bioinformatics are rapidly opening a deeper dia-
ogue between these fields. The human body supports dynamic
nd complex ecosystems of microbiota across different body sites,
uch as the gut and lung. Understanding the diversity of the
icrobiome in human populations and its role in human health

ould provide new therapeutic paradigms for many chronic dis-
ases including chronic obstructive pulmonary disease (COPD). In
ddition, high throughput genomics platforms are providing new
nsights into the interplay between human and pathogens – the so-
alled host–pathogen interactome. Modulating the host–pathogen
nteractome could lead to new treatments for severe viral and bac-
erial infections. This presentation will discuss the opportunities
nd challenges in translating both the microbiome and interactome
rom basic science into clinical therapies using specific exam-

les from GlaxoSmithKline’s drug discovery efforts in infectious,
etabolic and respiratory diseases.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.870

378-4274/
S09-02
Host-associated microbiota is required for
neurobehavioral development in zebrafish and
is targeted by environmental chemicals

Tamara Tal 1, Drake Phelps 2, Nichole Brinkman 3, Scott Keely 3,
Emily Anneken 3, Deborah Hunter 1, Alexander Gearhart 2, Doris
Betancourt 4, Charles Wood 1

1 Integrated Systems Toxicology Division, U.S. Environmental
Protection Agency, Office of Research and Development, National
Health and Environmental Effects Research Laboratory, RTP, NC,
United States
2 Oak Ridge Institute for Science and Education, U.S. Environmental
Protection Agency, RTP, NC, United States
3 System Exposure Division, U.S. Environmental Protection Agency,
Office of Research and Development, National Exposure Research
Laboratory, Cincinnati, OH, United States
4 Air Pollution Prevention and Control Division, U.S. Environmental
Protection Agency, Office of Research and Development, National Risk
Management Research Laboratory, RTP, NC, United States

Intestinal microbiota may mediate neurodevelopmental behav-
ioral effects of environmental chemicals either by performing
biotransformations or serving as a target of chemical exposures.
To investigate the consequence of microbial disruption, we eval-
uated axenic (sterile), conventionally raised, or conventionalized
(axenic larvae colonized at 1 day post fertilization (dpf)) zebrafish
larvae using a standard locomotor assay consisting of alternating
light and dark periods. At 10 dpf, axenic larvae exhibited hyper-
activity compared to conventionalized or conventionally raised
controls. Impairment of host colonization using antibiotics also
caused hyperactivity in conventionally raised larvae. To determine
whether microbes are developmentally required, axenic zebrafish
were conventionalized on 1, 3, 6, or 9 dpf. Hyperactivity was
blocked in larvae conventionalized on 1–6 dpf but not on 9 dpf.
Axenic embryos monoassociated with Aeromonas veronii or Vib-
rio cholera at 1 dpf showed that colonization with a single strain of
bacteria was sufficient to block locomotor hyperactivity. Activation
of host toll-like receptors by exposure to heat-killed Esherichia coli
or Salmonella typhimurium or Pam3CSK4 or Poly(I:C) failed to block

locomotor hyperactivity in axenic larvae. To explore the effects of
environmental chemicals in our system, axenic, conventionalized,
and conventionally raised zebrafish were exposed to a suite of envi-
ronmental chemicals. Preliminary results on changes in microbiota

TOXLET-9818; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.870
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ommunity structure and locomotor activity will be discussed.
hese data show that microbial colonization during early life is
equired for normal neurobehavioral development and support the
oncept that environmental chemicals, like antibiotics, may exert
eurobehavioral effects via impairment of microbial colonization.
his abstract does not necessarily reflect EPA policy.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.871

09-03
he microbiome in the activation vs.
etoxification of chemical carcinogens

hana Sturla

Department of Health Sciences and Technology, Laboratory of
oxicology, ETH Zurich, Zurich, Switzerland

icrobial dysbiosis is associated with cancer, but what is the func-
ional basis of how the microbiome influences chemical risk? The
uman gut microbiome may contribute in part by mediating chem-

cal transformations of xenobiotic chemicals present in the colon,
ncluding genotoxic carcinogens. Heterocyclic aromatic amines are
robable human carcinogens whose biodistribution places these
ompounds and their metabolites in contact with the gut micro-
iota. Using an advanced in vitro gut bioreactor, the capacity of
acterial communities representing the proximal and distal colon
o chemically transform heterocyclic amines under anaerobic con-
itions was characterized. Additionally, a panel of representative
uman gut microbiota species were tested. Novel glycerol-derived
etabolic conjugates were identified, and the contributions of

ctive strains to the biotransformation reaction were established,
llowing identification of a gene cluster functionally required.
inally, the impact of this novel conjugation pathway on muta-
enicity and cytotoxicity was addressed. Findings point toward
igher abundance of certain microbial species contributing to het-
rocyclic amine detoxification.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.872

09-04
uman microbiota and mycotoxins:
iotransformation, impact on toxicokinetics
nd relevance for toxicity

oris Marko

Food Chemistry and Toxicology, University of Vienna, Vienna, Austria

ycotoxins comprise a broad spectrum of structurally divers fungal
econdary metabolites, posing serious hazard for health of humans
nd animals. In the last decades enormous progress was achieved
oncerning occurrence and mechanisms of toxicity of mycotoxins.

owever, recent studies demonstrate that not only mammalian
etabolism but also the human microbiome might play a role

or the metabolic fate of mycotoxins in the organism. Depending
n the composition of the microbiota, metabolic transformation
 PRESS
s xxx (2017) xxx–xxx

can substantially affect toxicity e.g. reductive metabolism of zear-
alenone substantially enhances the estrogenic properties of the
parent mycotoxin. Moreover, dietary intake of mycotoxins might
even induce compositional changes in gut microbial communi-
ties as reported for aflatoxin B1 consumption in rats. But not only
native fungal products might enter the food chain. If metaboli-
cally active plants are infected by fungi, plant cells attempt to
detoxify the mycotoxins, thus producing modified forms e.g. gluco-
sides or sulfates. The occurrence of modified forms is already well
known e.g. for Fusarium mycotoxins with the 3-�-D-glucoside of
deoxynivalenol (D3G) and zearalenone-14-glucoside as prominent
examples. D3G is stable in the upper human gut, but several colonic
microorganisms have been identified yet to release the active toxin.
Also for zearalenone release of the parent mycotoxin from modi-
fied forms by microbial hydrolysis has already been reported. Taken
together, the microbiome is expected to play an important role
for the toxicokinetics and – dynamics of mycotoxins especially in
the case of modified forms, where microbial hydrolysis is a critical
factor for uptake and bioavailability.

http://dx.doi.org/10.1016/j.toxlet.2017.07.873

S09-05
Toxicological risk assessment and the
microbiome

Rodney Dietert

Department of Microbiology and Immunology, Cornell University,
Ithaca, NY, United States

Human safety evaluation and health protection are predicated
on modeling, evaluating, estimating, and then responding to the
likelihood of adverse outcomes from exposure to environmen-
tal chemicals, food and food additives, drugs, microbial factors
as well as physical and psychological factors. Fundamental to the
process has been the assumption that the target organism being
protected is the mammalian human. Until recently, little-to-no
attention was directed toward the environmental vulnerability
of thousands of non-mammalian, human-inhabiting species col-
lectively known as the human microbiome. Yet, humans in their
normal, healthiest state are by some measures a majority-microbial
superorganism with a slight majority of microbial to mammalian
cells and an even larger disparity among genes. Additionally,
because the microbiome resides at the boundary between humans
and their environment, it serves as a gatekeeper. Interaction of
the microbiome with xenobiotics and protection of the newly-
defined human superorganism requires a re-thinking of what has
been a largely mammalian-centric environmental health focus. This
presentation considers how environmentally-induced changes in
microbiome status drive human health risk and contribute to the
ongoing epidemic of noncommunicable diseases. It also describes:
(1) the critical role of microbiome-focused risk analysis in tox-

icological assessments of benefit-risk, and (2) the need for the
microbiome to be a centerpiece of NexGen risk assessment.

http://dx.doi.org/10.1016/j.toxlet.2017.07.874

dx.doi.org/10.1016/j.toxlet.2017.07.871
dx.doi.org/10.1016/j.toxlet.2017.07.872
dx.doi.org/10.1016/j.toxlet.2017.07.873
dx.doi.org/10.1016/j.toxlet.2017.07.874
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ipids and membranes as targets of chemical toxicants

in toxicology. This work is supported by the Czech Science Founda-
tion (project no. 17-27669S).
10-01
angliosides and glycosphingolipid metabolism
s regulators of cell membrane organization
nd functions: The link between membrane
erturbation and pathological conditions

lessandro Prinetti

Medical Biotechnology and Translational Medicine, University of
ilano, Milano, Italy

he bulk structure of biological membranes is represented by
bilayer of amphipathic lipids behaving as a bidimensional

uid. Nevertheless, different kinds of lateral interactions among
embrane components can take place, conferring multiple and
ulti-dimensional levels of lateral order leading to highly orga-

ized structures. In 1982, the concept that the existence of multiple
hases in the membrane can drive the “organization of the lipid
omponents of membranes into domains” (Karnovsky, 1982) was
ormulated. This concept became the basis of the lipid raft hypoth-
sis (Simons, 1988).

Lipid rafts became enormously popular and have been involved
n an incredible number of different cellular functions and biologi-
al events.

Together with cholesterol, sphingolipids pay a crucial role in
odulating lipid raft structure, dynamics and functions. Remark-

bly, alterations in sphingolipid metabolism associated with
ltered lipid rafts structures have been associated with a vari-
ty of pathological condition, including neoplastic transformation,
nflammation and neurodegenerative diseases. More recently it has
een suggested that lipid raft structure could be altered in the
resence of different kinds of environmental chemical toxicants
for example, isoprene polymers and other organic hydrocarbons
ssociated with tire debris), and that this altered structure might
e at least in part responsible for the detrimental effects of these
ompounds.

Hydrophobic chemical toxicant can directly affect the plasma
embrane lateral organization. On the other hand, several com-

ounds can derange the metabolism of sphingolipids or trigger lipid
eroxidation affecting lipid raft organization.

In this presentation, we shall focus on the links between chem-

cal toxicant-induced membrane perturbation and pathological
onditions.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.063

378-4274/
S10-02
Polychlorinated biphenyls as modulators of
sphingolipid and prostaglandin metabolism,
intercellular communication and cell adhesion

Miroslav Machala 1, Josef Slavik 1, Katerina Pencikova 1, Jiri
Neca 1, Pavlina Simeckova 1, Pavel Kulich 1, Jan Vondracek 2

1 Department of Chemistry and Toxicology, Veterinary Research
Institute, Brno, Czech Republic
2 Department of Cytokinetics, Institute of Biophysics of the Czech
Academy of Sciences, Brno, Czech Republic

Exposure to non-dioxin-like PCB 153 (2,2′,4,4′,5,5′-hexachloro-
biphenyl) leads to an acute and prolonged inhibition of gap junc-
tional intercellular communication (GJIC), suppression of adherens
junction proteins and induction of release of arachidonic acid in
rat liver epithelial progenitor-like WB-F344 cells. In this study, we
showed that PCB153 also induces substantial alterations of sphin-
golipid and prostaglandin metabolism in this cell line. Following
short-term exposure (up to 3 h), PCB 153 caused a decrease of
ceramides and increase of dihydroceramide and sphinganine con-
centrations. This suggested that dihydroceramide desaturase might
be targeted by PCB 153, which was then confirmed by using specific
chemical inhibitors. Nevertheless, following longer 24-h exposure,
PCB 153 exposure induced an increase of both ceramides and hex-
osylceramides. The longer exposure has also led to a substantial
release of arachidonic acid and high production of prostaglandins
(PGs), in particular PGE2, PGI2 and PGF2alpha, as well as an
increased production of hydroxyeicosatetraenoic acids. Changes
in lipid signaling molecules such as ceramides and sphingosins
are often associated with altered cell fate, including modulation
of apoptosis and cell survival. Although the exact roles of sphin-
golipids and prostaglandins in liver progenitor cells are currently
unknown, these might be linked with disruption of GJIC, and/or
other types of cell-cell communication, i.e. with the processes
known to be involved in chemical carcinogenesis. Detailed anal-
yses of interactions of chemical compounds with lipid metabolism
(“toxicolipidomics”) thus open an important novel area of interest
http://dx.doi.org/10.1016/j.toxlet.2017.07.064

TOXLET-9819; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
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10-03
he focal adhesion point and cell migration – A
ew target of the AhR

éline Tomkiewicz, Laurence Herry, Linh-Chi Bui, Robert Barouki,
avier Coumoul

INSERM UMR-S 1124, University Paris Descartes, Paris, France

he aryl hydrocarbon receptor (AhR) is commonly described as
transcription factor, which regulates xenobiotic-metabolizing

nzymes. Recent studies have suggested that the binding of lig-
nds to the AhR also activates the Src kinase. In this manuscript,
e show that the AhR, through the activation of Src, activates

ocal adhesion kinase (FAK) and promotes integrin clustering. These
ffects contribute to cell migration. Further, we show that the
ctivation of the AhR increases the interaction of FAK with the
etastatic marker, HEF1/NEDD9/CAS-L, and the expression of sev-

ral integrins. Xenobiotic exposure, thus, may contribute to novel
ell-migratory programs.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.065

10-04
embrane remodeling by polycyclic aromatic

ydrocarbons and its role in cell death
ignalling

ominique Lagadic-gossmann

IRSET, UMR Inserm 1085 – Université Rennes 1, Rennes, France

everal chemical toxicants are described to disturb plasma mem-
rane function leading to cell death (Tekpli et al., 2013). This
embrane stress can affect membrane fluidity or lipid compo-

ition, and also small (10–200 nm) specialized microstructures
lipid rafts). These nanodomains are highly dynamics and play an
mportant role in cell signalling. After cell exposure to xenobi-
tics, the early changes in plasma membrane may thus modify
embrane protein activities, signalling pathways and hence cell

omeostasis. Among xenobiotics reported to induce both mem-
rane remodeling and cell death, we have studied the effects of
enzo[a]pyrene (B[a]P), a well-known environmental carcinogen
the polycyclic aromatic hydrocarbon prototype). B[a]P was shown
o lead to early membrane remodeling which played a key role
n the cell death of F258 rat liver epithelial cells and primary rat
epatocytes (Tekpli et al., 2010; Collin et al., 2014). Notably we
ound that B[a]P changed lipid raft properties to induce cell death.
ndeed, B[a]P decreased the lipid raft cholesterol level (Tekpli et al.,
010) leading to Na+/H+ exchanger 1 (NHE1) relocation outside
afts, thereby activating it (Tekpli et al., 2012). Consequences are
 PRESS
s xxx (2017) xxx–xxx

alterations in cell pH homeostasis, responsible for both cell death
signalling (Huc et al., 2007) as well as survival signalling. Indeed,
NHE1 activation by B[a]P was recently involved in a metabolic
reprogramming towards glycolysis (Warburg-like effect); further-
more, inhibition of glycolysis was found to enhance the related
cell death (Hardonnière et al., 2016). Therefore, membrane would
be a key actor for controlling cell fate upon PAH exposure.

http://dx.doi.org/10.1016/j.toxlet.2017.07.066

S10-05
Cytotoxicity of environmental pollutants and
implications in atherosclerosis

Bernhard Hennig, Michael Petriello

University of Kentucky Superfund Research Center, University of
Kentucky, Lexington, United States

Exposure to lipophilic environmental toxicants such as poly-
chlorinated biphenyls (PCBs) can contribute to the pathology of
multiple inflammatory diseases including cardiovascular disease.
We have shown that coplanar PCBs cause vascular endothelial
cell dysfunction via the alteration of multiple signaling pathways
such as lipid rafts and cellular antioxidant status. To examine
the hypothesis that cross-talk between membrane domains
called caveolae and nuclear factor (erythroid-derived 2)-like 2
(Nrf2) pathways alters PCB-induced inflammation, caveolin-1
(Cav-1) was silenced in vascular endothelial cells, resulting in a
decreased PCB-induced inflammatory response. Cav-1 silencing
(siRNA treatment) also increased levels of Nrf2-ARE transcriptional
binding, resulting in higher mRNA levels of the antioxidant genes
glutathione s-transferase and NADPH dehydrogenase quinone-1
in both vehicle and PCB-treated systems. Further, endothelial cells
from wildtype and Cav-1−/− mice were isolated and treated with
coplanar PCBs to better elucidate the role of functional caveolae
in PCB-induced endothelial inflammation. Cav-1−/− endothelial
cells were protected from PCB-induced cellular dysfunction as
evidenced by decreased vascular cell adhesion molecule (VCAM-1)
protein induction. Compared to wildtype cells, Cav-1−/− endothe-
lial cells also allowed for a more effective antioxidant response,
as observed by higher levels of the antioxidant genes. Similarly,
to Cav-1 silencing, diet-derived polyphenols with antioxidant
properties can protect against PCB-mediated endothelial cell
dysfunction by altering AhR responsive and pro-inflammatory
genes via down-regulating Cav-1 and by inducing Nrf2-regulated
phase II detoxifying enzymes. These data demonstrate novel
cross-talk mechanisms between AhR, caveolae (Cav-1), and Nrf2

and implicate the reduction of Cav-1 as a protective mechanism
for PCB-induced cellular dysfunction and inflammation.

http://dx.doi.org/10.1016/j.toxlet.2017.07.067

dx.doi.org/10.1016/j.toxlet.2017.07.065
dx.doi.org/10.1016/j.toxlet.2017.07.066
dx.doi.org/10.1016/j.toxlet.2017.07.067
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n vitro microphysiological systems – From concept to regulatory
cceptance
11-01
rgans-on-chips for vascular function

ndries Van der Meer

MIRA Institute for Biomedical Technology and Technical Medicine,
niversity of Twente, Enschede, Netherlands

rgans-on-chips are plastic microdevices the size of a USB-stick
ith microchannels and small chambers that are filled with liquid.

he devices contain multiple human cell types which are cultured
n a technologically controlled microenvironment that artificially

imics aspects of the human body like morphology, movement,
ow, electrical stimuli and liquid gradients. The resulting device
mulates human organ functions and can be used to study biomed-
cal phenomena in the lab.

By applying organ-on-chip technology we are able to study key
spects of vascular biology in vitro. We have demonstrated that
icro-engineered chips with channel geometries based on patient

ngiograms can be coated with living endothelium and perfused
ith human whole blood to study arterial thrombosis with live
uorescence microscopy. Moreover, we have shown that we can
imic brain vasculature on-chip by setting up planar co-cultures

etween endothelial cells and astrocytes, and that the endothelial
arrier function of these cultures can be quantified with inte-
rated electrodes. Such ‘blood-brain barriers-on-chip’ can be used
o study drug and nanoparticle transport, and they are sensitive
o stimulation by fluid flow as well as by cytokines. We recently
xtended this blood-brain barrier-on-chip technology by develop-
ng well-defined three-dimensional co-cultures between primary
uman brain endothelium and astrocytes or pericytes inside colla-
en hydrogels on-chip.

We are currently working on using patient-specific cells, blood
amples, biometrics and imaging data to develop ‘personalized’

ersions of our vascular chips, so that we can study health and dis-
ase in models that are relevant for specific patient subpopulations.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.069

378-4274/
S11-02
Applications of microphysiological systems in
the pharmaceutical industry

Tommy Andersson

Innovative Medicines and Early Development Biotech Unit,
AstraZeneca, Gothenburg, Sweden

The recent advent of microphysiological systems (MPS) microflu-
idic biomimetic devices aiming at emulate the biology of human
tissues, organs and circulation in vitro – is envisaged to enable a
global paradigm shift in drug development.

A number of recent initiatives has led to first cutting-edge
achievements of human single-organ and multi-organ engineer-
ing based on MPS. MPS can be described as three distinct types:
single-organ systems, multi-organ systems and more complex sys-
tems which are often termed human “Body-on-a-chip” systems.
The prospect is that test systems established on this basis would
model various disease stages, and predict toxicity, absorption, dis-
tribution, metabolism, excretion (ADME) profiles and treatment
efficacy prior to clinical testing. Plate- and chip-based MPS cur-
rently aim to reflect physiologically relevant parameters, including
proper cell-to-cell, cell-to-matrix, and biochemical and mechanical
signaling. These capabilities present unprecedented opportunities
to create MPS with the potential of capturing the dynamics of dis-
ease appearance, of repair and regeneration processes and of drug
effects in the human body. Once human Body-on-a-chip platforms
in the mid-term enter the pharmaceutical space with tools for pre-
dictive systemic testing and on-chip clinical trial data generation,
this may nearly obviate the necessity of involving animals in pre-
clinical development and healthy volunteers in phase I testing in
the long-term. This combined with expected high predictive power
and, therefore significantly reduce of clinical attrition rates. The
latter would change drug development from a stepwise approach

to a fast discovery and validation approach with a huge economic
impact and value for society.

http://dx.doi.org/10.1016/j.toxlet.2017.07.070
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11-03
etermining the predicative ability of in vitro
icrophysiological systems to answer critical

egulatory questions

uzanne Fitzpatrick

Center for Food Safety and Applied Nutrition, US Food and Drug
dministration, College Park, United States

n 2011, the Food and Drug Administration (FDA), the National Insti-
utes of Health (NIH) and the Defense Advanced Research Projects
gency (DARPA) collaborated on the development of 3-D platforms
ngineered to support living human tissues and cells, called tis-
ue chips or organs-on-chips. A pathway was also developed for
uilding confidence in this new model by first developing confi-
ence in each of the different integral parts of the model and then
ombining these together for a “context of use” evaluation of its
verall predictive ability. In 2014, researchers began linking indi-
idual organs on a chip to develop a human multi-organ model
ystem, incorporating several chips that accurately represent var-
ous human organs and tissues and captures interactions between
ifferent organs. Three Tissue Chip Testing Centers (TCTC) were
reated to provide a way for independent testing and validation
f program-supported platforms and to promote the adoption of
his technology by the broader research community, particularly
mong regulatory agencies and pharmaceutical companies. TCTC
cientists use a reference set of validation compounds vetted by
harmaceutical representatives and the FDA and run tests to deter-
ine functionality, reproducibility, robustness and reliability in

hese organ platforms. The TCTC scientists, program-funded inves-
igators and the FDA coordinate activities to support the progress
f these chips, with the goal of getting chips to be used widely as a
alidated research tool.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.071

11-04
ombining organs on a chip – A roadmap
owards “humans-on-a-chip”

we Marx

TissUse GmbH, Berlin, Germany

he recent advent of microphysiological systems – microfluidic
iomimetic devices that aspire to emulate the biology of human
issues, organs and circulation in vitro – is envisaged to enable

global paradigm shift in drug development. Various dedicated
esearch programs in Europe and Asia and an extraordinary US
overnmental initiative have led recently to the first industrially
elevant achievements of human single-organ and multi-organ

ngineering based on microphysiological systems. The expectation
s that test systems established on this basis would model various
isease stages, and predict toxicity, immunogenicity, ADME pro-
les and treatment efficacy prior to clinical testing. Furthermore,
 PRESS
s xxx (2017) xxx–xxx

microphysiological system-based assays may significantly improve
our current programs of prioritization of hazard characterization
for any new substances to be used, for example, in agriculture,
food, ecosystems or cosmetics, thus, replacing laboratory animal
models used currently. I review the status quo of microphysiolog-
ical systems available today against industry needs, and assess the
broad variety of approaches with fit-for-purpose potential in vari-
ous applications. A Multi-Organ-Chip technology (MOC) combining
several organ equivalents is described in more detail. Furthermore,
I introduce the existing activities to improve multi-organ systems
into self-contained mini-organisms, capable of homeostatic long
term survival based on near-to-physiological nutrition schemes.
Finally, a roadmap into the future is outlined, to allow for more
predictive and regulatory-accepted drug testing on a global scale.

http://dx.doi.org/10.1016/j.toxlet.2017.07.072

S11-05
Human multi-organ-chips (MOCs) from vison to
acceptance by industry and regulators

Horst Spielmann 1, Uwe Marx 2

1 Pharmacy, Freie Universität Berlin, Berlin, Germany
2 TissUse GmbH, Berlin, Germany

Engineered human 3D multi-organ-chips (MOCs) systems have the
potential to change the landscape of toxicology. TissUse’s “human-
on-a-chip” platform consists of a miniature construct that closely
simulates the activity of multiple human organs in their true
physiological context. It is designed to generate reproducible, high-
quality in vitro data predictive of substances affecting humans. The
promising results obtained with the human liver and skin 2-organ
chip prove that this MOC can be used to study the effects of systemic
and topical application of cosmetics and drugs. In addition, MOCs
are being developed for kidney, female reproductive tract, heart,
lung, gastrointestinal tract, bone, and many other tissues and organ
systems. The linkage of these physiological human systems makes
the technology attractive for studying toxicity of metabolites and
organ-level interactions.

Regulatory authorities have legal responsibilities to protect pub-
lic health and are reluctant to accept methodologies that have not
been demonstrated to be consistent with this obligation; however,
when sufficient information exists to demonstrate the reliability of
new methods to protect public health, authorities have shown a
willingness to adopt these for regulatory decisions.

The key is not necessarily formal validation of new methods,
but demonstration that alternative methods are sufficiently robust
in many laboratories, reliable for regulatory decisions, and scien-
tifically sound. The general question is what data are appropriate
for what purpose in assessing environmental chemicals (prioriti-
zation and predicting the lowest observable effect level [LOAEL] or

no observable adverse effect level [NOAEL]) and pharmaceuticals
or medical devices?

http://dx.doi.org/10.1016/j.toxlet.2017.07.073

dx.doi.org/10.1016/j.toxlet.2017.07.071
dx.doi.org/10.1016/j.toxlet.2017.07.072
dx.doi.org/10.1016/j.toxlet.2017.07.073
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oxicology and cellular mechanisms of electromagnetic fields

EMF)-Health aspects of exposure to EMF Emitted by wireless mobile
ystems and emerging technologies

evidence of the effect of exposure to RF on cortisol and melatonin.
However, contradictory data are reported on ELF-EMF.

http://dx.doi.org/10.1016/j.toxlet.2017.07.076
12-01
wo-year oncogenicity evaluations of cell
hone radiofrequency radiation in
prague-Dawley rats and B6C3F1 mice

avid McCormick

IIT Research Institute, Chicago, IL, United States

pidemiology data concerning possible health effects of exposure
o radiofrequency fields (RF) are conflicting. For this reason, well-
esigned and controlled studies in predictive laboratory animal
odels provide the best prospective opportunity to identify effects

f RF exposure that may translate into human health hazards. The
.S. National Toxicology Program supported a program in our labo-

atory to identify and characterize effects of acute, subchronic, and
hronic exposure to non-thermal levels of RF in Sprague-Dawley
ats and B6C3F1 mice. Five-day pilot studies were performed to
dentify the maximum Specific Absorption Ratios (SARs) to which
uvenile, adult, and pregnant rodents can be exposed without
ncreasing body temperature by >1.0 ◦C. Subsequent subchronic
ten-week) toxicity studies failed to identify any toxicologically
ignificant effects of non-thermal RF on survival, body weight,
linical signs, hematology, or gross or microscopic pathology.
wo-year studies were performed to determine if exposure to
on-thermal levels of RF increases the incidence of neoplasia

n any site. Male rats exposed to RF demonstrated significantly
ncreased incidences of glioma (brain) and schwannoma (heart);
hese increases were not seen in female rats or in either sex of

ice. Gliomas and schwannomas have been identified in some
pidemiology studies as possible RF-induced neoplasms. Consid-
ring (a) the conflicting results of RF epidemiology studies and (b)
he lack of generally accepted biophysical or molecular mecha-
isms through which RF could induce or promote neoplasia, data

rom animal bioassays will play a central role in “weight-of-the-
vidence” assessments of the possible health effects of RF exposure.
Supported by HHSN29120055544.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.075

378-4274/
S12-02
Effects of extremely low frequency (ELF) and
radio-frequency (RF) on melatonin and cortisol,
two markers of the circadian rhythms

Brahim Selmaoui

Department of Toxicology, Institut National de l’Environnement
Industriel et des Risques (INERIS), Verneuil en Halatte, France

Electromagnetic field (EMF) has becoming an integral part of our
everyday life. It is a consequence of our intensive use of electric-
ity and/or emerging technologies in mobile telecommunications.
This exposure to EMF has raised questions about possible effects of
the EMF on human health. It has become the object of debate and
a public health concern. This has resulted in the classification of
extremely low frequency (ELF)- and radiofrequency (RF)-EMF into
category 2B, i.e., agents that are “possibly carcinogenic to humans”
by the International Agency for Research on Cancer.

It is known that cancer and neurobehavioral alterations may be
associated with circadian rhythm disruption and/or effect on mela-
tonin secretion. In addition, some Individuals living or working in
an environmental exposed to EMF complain of a variety of adverse
health effects. Troubled sleep and headache remain a recurrent and
common symptom reported. So it is interesting to look at the EMF
effect exposure on the circadian system.

Since both melatonin and cortisol are major markers of the cir-
cadian system, we reviewed data from the literature on these two
marker rhythms, in search of deleterious effects of EMF on both
their blood levels and abnormalities in their circadian profiles (a
phase-advance or a phase-delay) which would point out a rhythm
desynchronization of the organism. Overall, to date no consistent
TOXLET-9821; No. of Pages 2
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12-03
MF and the redox homeostasis: The link to cell
ctivation processes

yrtill Simko

SciProof International, Östersund, Sweden

he interaction of extremely low frequency (ELF) electromag-
etic fields (EMF) with cells has been suggested to induce
lterations in different cell physiological processes. There are
vidences that exposure of immune relevant cells such as
acrophages/monocytes to 50 Hz magnetic fields at different flux

ensities results in immune cell activation. The modulation of redox
egulatory processes and the activation of the alternative path-
ay of macrophages have been suggested as the mechanism of

ction. Thus, MF induces molecular changes in important protein
nd gene expressions that act e.g. in intracellular vesicle transport,
I3-kinase/PKB mediated regulatory processes, as well as in cellu-
ar stress responses. Based on these results, an interaction concept

as developed how EMF interact with cellular systems:

(a) stimulation of the immune system through immune cell acti-
vation is a favourable response to short-term EMF-exposure,

b) free radical production may arise directly from immune or other
cell specific activation,

(c) free radical lifetime extension leads to longer presence of free
radicals,

d) the increase of reactive oxygen species (ROS) can also be
attributed to the inhibiting influence of EMF on the availability
of antioxidants after long-term EMF-exposure.

Hence, EMF induce changes in the intracellular redox sta-
us leading to modulated ROS/antioxidant production, which in
urn can induce the amplification of the immune response. The
hange in the redox homeostasis can induce multiple mechanisms
imultaneously, such as induction of different signal transduction
athways. The final outcome can then be associated with patho-

ogic development but can also result in immune cell activation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.077

12-04
daptive response induced by non-ionizing
adiation

aria Rosaria Scarfì

Institute for Electromagnetic Sensing of the Environment, National
esearch Council of Italy, Naples, Italy

he acquired resistance by cells and organisms pre-exposed to low

oses of ionizing radiation or selected genotoxic chemicals to the
amaging effect of higher doses of the same or other agents, is
ommonly referred to as adaptive response (AR) It has been demon-
trated in several cell types as well as in vivo experiments, by
 PRESS
s xxx (2017) xxx–xxx

measuring chromosomal and DNA damage, apoptosis, oxidative
stress and survival. Although AR has been repeatedly demon-
strated to be induced by different genotoxicants, under variable
time schedule and biomarkers and in different cell types, the basic
mechanisms still remain to be elucidated.

Recently, our research group evidenced the capability of
radiofrequency (RF) to induce AR by offering protection against the
effects of chemical and physical agents in different cell types. Other
research groups confirmed this observation also in in vivo studies.

In this presentation, the results of RF-induced AR, collected
so far, and the ongoing investigation aimed to characterize
the phenomenon and elucidate the interaction mechanisms will
be presented. Moreover, the interesting perspectives of such
phenomenon in the field of radio-protection and biomedical appli-
cations will be discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.078

S12-05
Electromagnetic fields, genomic instability and
the radical pair mechanism

Jukka Juutilainen, Mikko Herrala, Anne Höytö, Jukka Luukkonen,
Jonne Naarala

Department of Environmental and Biological Sciences, University of
Eastern Finland, Kuopio, Finland

Genomic instability, persistent de novo appearance of genetic
damage, has been described in the progeny of cells exposed to dam-
aging agents. As the development of cancer requires accumulation
of multiple genetic changes, induced genomic instability (IGI) is
obviously highly relevant to cancer. Although IGI was first found
in cells exposed to ionizing radiation, later studies have shown it
in cells treated with other agents. We have demonstrated IGI also
in cultured human neuroblastoma cells exposed to 50 Hz, 100 �T
magnetic fields (MFs). Extremely low frequency (ELF) MFs do not
cause direct DNA damage, but we have observed that they alter
cellular responses to a genotoxic chemical, menadione. Interest-
ingly, IGI following ELF MF exposure was independent of exposure
to menadione. Changes in cell cycle, superoxide levels and p21
protein level seem to be involved in cellular responses to MFs.
Our working hypothesis is that these MF effects are based on the
radical pair mechanism (RPM), the same mechanism that allows
birds to sense weak MFs and use Earth’s MF for navigation. As MF
effects on light-induced radical reactions in cryptochrome proteins
are implicated, MF effects should depend on the presence of blue
light. This prediction of the RPM-cryptochrome hypothesis was
tested in recent experiments, which showed light-independent MF
effects on superoxide levels, but also interactions between light
and MF. Recent experiments focus on intermediate frequency MFs
implications of the results will be discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.079

dx.doi.org/10.1016/j.toxlet.2017.07.077
dx.doi.org/10.1016/j.toxlet.2017.07.078
dx.doi.org/10.1016/j.toxlet.2017.07.079
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13
he importance of toxicokinetics for human risk assessment
13-01
he importance of information on
oxicokinetics for human health risk
ssessment – Some examples

iesbeth Geraets, Marco Zeilmaker, Peter Bos

RIVM, Bilthoven, Netherlands

oxicokinetic information can reduce uncertainties involved in
uman health risk assessment, especially when it has to be
ased on data obtained with animal experiments. In the absence
f chemical-specific data extrapolation steps generally include
efault assessment factors to account for uncertainties involved.
xamples of steps where toxicokinetic information is important are
igh-to-low dose extrapolation and route-to-route extrapolation.

As to the former, experimental animals are usually exposed
o dose levels that vary over one order of magnitude and are in

ost cases significantly higher than the human exposure levels. In
nhalation exposures often a second extrapolation is included to
onvert a 6-h exposure concentration (the usual exposure dura-
ion in an animal experiment) to a 24-h exposure concentration for
he general human population. Physiologically Based Toxicokinetic
PBTK) modeling of two chemicals shows that without insight in the
ctual internal exposure, the toxic agent and the appropriate dose
etric application of assessment factors on an external dose metric

nd the conversion to continuous exposure results in an uncertain
uman health risk assessment.

Exposure in most animal experiments is via the oral route
hile in many cases humans are (also) exposed via dermal contact

r inhalation exposure. The toxicokinetics differ between routes
ut are often accounted for by default values in route-to-route
xtrapolation. This may lead to (highly) uncertain risk assessments.
dequate information on at least absorption for both the starting

oute and the route of interest is essential to avoid a large under-
r overestimation of human health risks.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.081

378-4274/
S13-02
Implementation of toxicokinetics in toxicity
studies – Example of 4-methylanisole

Petra van Kesteren, Esther Brandon, Aldert Piersma, Peter Bos

RIVM, Bilthoven, Netherlands

The current risk assessment of compounds is generally based on
external exposure and effect relationships. External doses are often
not representative for internal exposure concentrations. The aim
of this study was to show how the implementation of toxicoki-
netics in a scheduled toxicity study contributes to improved data
interpretation without additional use of animals and to the three
goals of the 3R principles for animal testing. Toxicokinetic analyses
were implemented in a rat developmental immunotoxicity study
with 4-methylanisole without interfering with the outcome of the
study and without the use of additional animals. 4-Methylanisole
and its metabolites were analysed in plasma of adult rats and
in pups at postnatal day 10. 4-Methylanisole has a short half-
life in adult animals and the plasma concentrations increased
more than proportional with increasing dose. The metabolic pro-
file appeared to be different at low dose as compared to high
dose. This information on the dose-proportionality of the inter-
nal exposure is crucial for the interpretation of the toxicity data.
Large inter-individual variability in adult animals, as observed
for 4-methylanisole, may hamper dose-response analyses of the
results. Further, 4-metylanisole was excreted via milk, but con-
centrations in the juvenile animals appeared to be 20–100-fold
lower than via direct gavage exposure. The toxicokinetic param-
eters support the data interpretation, among others by providing
better insight into internal exposures, and help to prevent testing of
irrelevant exposures. Overall, implementation of kinetics provides
useful information to support the interpretation of toxicological

data and can contribute to reduction and refinement of animal
testing.

http://dx.doi.org/10.1016/j.toxlet.2017.07.082
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13-03
he application of toxicokinetics in an
nimal-free risk assessment

ric Fabian, Christian Haase, Caroline Gomes, Barbara Birk,
zutzuy Ramirez, Rene Zbranek, Bennard van Ravenzwaay,
obert Landsiedel

Experimental Toxicology and Ecology, BASF SE, 67056 Ludwigshafen,
ermany

n an animal-free risk assessment, effect concentrations are
btained in vitro and thus need to be related to external, e.g. oral,
oses (in vitro–in vivo extrapolation, IVIVE). Physiologically Based
oxicokinetic Modeling (PBTK) is a key element in IVIVE, as an in
ilico tool to model compound kinetics based on physiological com-
artments of the organism and test substance related parameters.

n our investigations, we use 8-compartment models for the rat
nd molecular weight, log PO/W, and thereof derived tissue-specific
artition coefficients as substance specific input parameters for
odeling. Hepatic clearance, intestinal permeability and plasma

rotein binding are additional input parameters, obtained with
n vitro assays. Berkeley Madonna Software was used to solve the

ass balance based differential equations of the PBTK model.
Here, we present detailed evaluations of the above described

oncept for 10 potential endocrine disruptors (e.g. Bisphenol A,
etokonazol or Methyltestosterone). Using the lowest effect con-
entrations from in vitro assays for interaction with estrogen and
ndrogen receptors as well as steroidogenesis, the concept of
everse dosimetry was applied to relate in vitro concentrations to
ral doses in the rat. With the applied model, calculations resulted
n estimated oral LOELs for the rat in the same order of magnitude
han in vivo-derived LOELs for 6 out of 10 substances. In conclusion
his demonstrates the principle applicability of the applied concept
n general but also the need for its future optimization.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.083

13-04
tate-of-the-art of the assessment of ADME
sing multiple organs on a chip

lka Maschmeyer 1, Alexandra Lorenz 1, Sophie Bauer 1,2, Anja
amme 1, Thamée Rings 3, Jochen Kuehnl 3, Uwe Marx 1

TissUse GmbH, Berlin, Germany
Technische Universität Berlin, Berlin, Germany
Front End Innovation, Department Toxicology, Beiersdorf, Hamburg,
ermany

he understanding of the bioavailability and metabolism of a
hemical, either locally or systemically, is a key aspect in safety
ssessment. However, present in vitro and animal tests for drug
evelopment do not reliable predict the human outcome of tested
rugs or substances because they are failing to emulate the organ

omplexity of the human body, leading to high attrition rates
n clinical studies. Here we present a universal microfluidic chip
latform the size of a microscopic slide, consisting of an on-
hip micro-pump and capable to interconnect different organ
 PRESS
s xxx (2017) xxx–xxx

equivalents. In our 2-Organ-Chip (2-OC) for example, we performed
a case study with all-trans retinoic acid (ATRA) in an integrated sys-
tem comprising EpiDermTM skin models and 3D liver organoids.
It could be shown, that repeated application results in elevated
concentrations of ATRA metabolites and an altered metabolite
profile, the latter revealing the potential to induce (and to iden-
tify) new detox/metabolic options in the chip. Furthermore, we
present a 4-Organ-Chip (4-OC) platform for kinetic profiling com-
prising a human primary intestinal model, a skin biopsy, a 3D-based
liver spheroid-culture, and a monolayer of human proximal tubule
epithelial cells, all connected by fluid flow.

It could be shown, that our Multi-Organ-Chip is universally
applicable to co-culture different organ models over a culture
period of up to 28 days. Tissue engineering data and assay per-
formance data for repeated dose substance exposures showed a
stable and reproducible performance of absorption, distribution,
metabolism and excretion depending on organ combination and
substance administration routes (topical, apical and systemic).

http://dx.doi.org/10.1016/j.toxlet.2017.07.084

S13-05
Using a “Body-on-a-Chip” including
toxicokinetics to predict human response to
chemical and drug exposures

Michael Shuler

Department of Biomedical Engineering, Cornell University, Ithaca,
United States

Predicting toxicological responses of the human body to chemicals
and drugs is a challenge. Animal testing is only marginally useful
in predicting human response to environmental chemicals or to
novel drugs during pre-clinical testing. An effective human surro-
gate would more accurately assess potential toxicity to humans of
a chemical, a drug, or a mixture than current tests. For drug devel-
opment this would be particularly critical in the pre-clinical stage
so only the most promising candidate enter clinical trials. We con-
struct human surrogates using a combination of cell cultures and
microfabrication. These devices are “Body-On-a-Chip” systems or
microphysiological systems, and are designed to be physical repli-
cas of a physiologically based pharmacokinetic (PBPK) model. Cell
cultures or tissue engineered constructs are used to replace the
differential equations for each organ compartment in the PBPK. By
using cell cultures in place of equations, interactions of the chemical
or drug with each tissue and communication between each tissue is
replicated even when mechanisms are unknown. We successfully
constructed a “pumpless” system which serves as a basis for a larger
system (e.g. 13 compartments). Functional responses of the sys-
tem were measured as chemical, biological, electrical or mechanical
changes in the pseudo organs. Such “chips” are relatively low cost.
The issues in the design, construction and use of such devices
is discussed. Responses to model compounds such as naphtha-
lene, doxorubicin, atorvastatin, tegafur plus uracil, acetaminophen

and valporic acid compared well to literature reports for human
response to these drugs.

http://dx.doi.org/10.1016/j.toxlet.2017.07.085

dx.doi.org/10.1016/j.toxlet.2017.07.083
dx.doi.org/10.1016/j.toxlet.2017.07.084
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14
omplex environmental mixtures – A challenge for understanding the
echanism of toxic action of PAHs
14-01
etabolic activation of petrogenic polycyclic

romatic hydrocarbons (PPAH): Potential
iomarkers for human exposure to oil spills

revor Penning 1, Meng Huang 1, Clementina Mesaros 1, Ian
lair 1, Sharon Croisant 2, Cornelis Elferink 2

Center of Excellence in Environmental Toxicology, University of
ennsylvania, Philadelphia, United States
Center for Environmental Toxicology, University of Texas Medical
ranch, Galveston, United States

ationale: The Deepwater Horizon oil spill was the largest in US
istory. PPAH are the most hazardous components of the oil but lit-
le is known about their bioactivation. PPAH are a complex mixture
f heavily alkylated PAH regioisomers. The metabolic fate of PPAH
n human liver cells was examined to identify potential human
xposure biomarkers.

Study design: The metabolism of [C1-C4]-phenanthrenes and
C1-C2]-chyrsenes in human HepG2 cells was elucidated using
PLC-UV fluorescence, ion-trap mass spectrometry and nano-UPLC
rbitrap HRMS. Metabolic profiles were examined for evidence
f P450, aldo-keto reductase (AKR), and hydroxymethylation
ollowed by sulfonation, as pathways of activation. Prominent

etabolites were chosen as candidate urinary biomarkers to detect
xposure in cohorts that may have been exposed to PPAH contam-
nated sea-food.

Results: PPAH were extensively metabolized in HepG2 cells.
otential dual metabolic activation involving the formation
f bis-electrophiles, i.e., a mono-diol-epoxide and a mono-
rtho-quinone within the same structure, bis-diol-epoxides, and
is-ortho-quinones was observed. The tetraols and catechol con-

ugates of 1-methyl- and 9-ethyl-phenanthrene, 5-methyl- and
-ethyl-chrysene and retene-catechol conjugates were selected
s potential biomarkers of human exposure to PPAH. Exam-
nation of a convenience set of patient samples showed
hat 1-methylphenanthrene-dihydrodiol, O-bis-methyl-retene-
is-catechol and tetrahydroxy-5-methyl-chrysene-1,2-dione could
istinguish exposed and non-exposed individuals with 99% speci-
city and 99% sensitivity.
Conclusions: PPAH were metabolically activated to diol-
poxides (P450-derived) and o-quinones (AKR-derived). No
vidence for activation by sulfation of the alkyl side-chain was
ound. When bay-region activation is not permitted only the

378-4274/
o-quinone pathway was observed. PPAH catechol-O-conjugates are
candidate biomarkers for human exposure to PPAH.

http://dx.doi.org/10.1016/j.toxlet.2017.07.087

S14-02
Mechanisms of toxicity of particulate engine
emissions from diesel and alternative fuels
under realistic traffic conditions

Jan Topinka 1, Michal Vojtisek-Lom 2, Jiri Klema 3, Miroslav
Machala 4, Helena Libalova 1

1 Department of Genetic Toxicology and Nanotoxicology, Institute of
Experimental Medicine CAS, Prague, Czech Republic
2 Center of Vehicles for Sustainable Mobility, Czech Technical
University in Prague, Prague, Czech Republic
3 Department of Cybernetics, Czech Technical University in Prague,
Prague, Czech Republic
4 Department of Chemistry and Toxicology, Veterinary Research
Institute, Brno, Czech Republic

This study compares the toxicity of organic compounds bound
to engine exhaust particles produced by diverse fuels (conven-
tional fossil diesel, 100% biodiesel, a blend of diesel/biodiesel,
neat hydrotreated vegetable oil) and by four gasoline fuels (neat
gasoline, 15% ethanol, 25% iso-butanol, 25% n-butanol) with the
special focus on characterization of the complex cellular response.
For this purpose, whole-genome gene expression profiling in
human lung BEAS-2B cells was performed using organic extracts of
exhaust particles. Qualitatively different gene expression patterns
were induced upon exposure to extracts from diesel and gasoline
exhaust particles as well as differences were found within the
exposure to each fuel type (diesel or gasoline) involving classic
fossil and alternative fuels, and their blends. Diesel exhaust particle
extracts exposure were generally characterized by modulation
of processes related to an anti-oxidant response, activation of
aryl hydrocarbon receptor, induction of PAH-metabolic enzymes
or an alteration of cell cycle while gasoline extracts induced
changes mainly associated with a DNA damage response, cell
cycle arrest or a senescent biomarkers production. Results on

diesel fuels indicated that selected alternative biofuels exhibited
lower potency to induce toxic response in BEAS-2B cells. Organic
extracts from gasoline emissions revealed several common priority
deregulated genes such as CYP1A1, ALDH3A1, GADD45A, IL1A,

TOXLET-9823; No. of Pages 3
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NFAIP8L3 or HMGCS1 indicating modulation of processes such
s metabolism of polycyclic organic compounds, detoxification of
eactive metabolites, DNA damage response and growth arrest,
mmune response and metabolism of lipids and steroids.

Support: Czech Science foundation (P503/12/G147) and Min-
stry of Education Youth and Sport (LO1508).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.088

14-03
nterference of polycyclic aromatic
ydrocarbons and their complex mixtures with
teroid signaling

an Vondracek 1, Martina Hyzdalova 1,2, Jakub Pivnicka 1,3, Ondrej
apletal 1,3, Gerardo Vazquez-Gomez 1, Jason Matthews 4, Jiri
eca 2, Miroslav Machala 2

Institute of Biophysics of the CAS, Brno, Czech Republic
Veterinary Research Institute, Brno, Czech Republic
Department of Experimental Biology, Faculty of Science, Masaryk
niversity, Brno, Czech Republic
University of Oslo, Oslo, Norway

olycyclic aromatic hydrocarbons (PAHs) represent an important
lass of environmental pollutants that have been shown to inter-
ere with steroid signaling either directly, e.g. via activation of
strogen receptor-alpha (ER), or indirectly, through activation of
he aryl hydrocarbon receptor (AhR). Importantly, the AhR activity
lays a major role not only in the inhibitory AhR-ER cross-talk, but
lso in the control of cytochrome P450 family 1 (CYP1)-dependent
etabolism of PAHs. The metabolism of PAHs has been shown to

ield a large number of metabolites that are able to act as moderate
R ligands; however, parent PAH may also activate human ER.
n the present study, we examined both metabolism and the
R-mediated effects of model PAHs, such as benzo[a]pyrene (BaP)
nd benz[a]anthracene (BaA), in human breast cancer cell models
n the presence or in the absence of AhR/CYP1 activity. In the cells

ithout active PAH metabolism, BaP formed significantly lower
mounts of its known estrogenic metabolites, such as hydroxy-
aPs. Lack of metabolism was linked with lower ER-dependent
odulation of cell cycle progression and also with a suppressed

nduction of the ER-dependent luciferase reporter gene. Together
ith BaP and other PAHs, we then evaluated the impact of complex
ixtures of PAHs and related compounds, derived from airborne

articulate matter, on ER-signaling. Collectively, our data indicate
hat the AhR-dependent metabolism of PAHs could be a major
eterminant of their impact on ER-signaling within estrogen-
ensitive tissues.
This work is supported by the Czech Science Foundation (project
o. 16-17085S).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.089
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S14-04
The genome as a record for environmental
exposure to polycyclic aromatic hydrocarbons

Volker M. Arlt 1, Jill E. Kucab 1, Madeleine Joel 1, Serena
Nik-Zainal 2, Michael R. Stratton 2, David H. Phillips 1

1 Analytical and Environmental Sciences Division, MRC-PHE Centre
for Environment and Health, King’s College London, London, United
Kingdom
2 Wellcome Trust Genome Campus, Wellcome Trust Sanger Institute,
Hinxton, United Kingdom

The Catalogue Of Somatic Mutations In Cancer (COSMIC) is a global
resource for information on somatic mutations in human can-
cer and currently lists 30 distinct mutational signatures. Some
signatures are correlated with known environmental exposures,
but the causative origins of many signatures remain unknown.
Experimental investigations of the mutation patterns and spectra
induced by environmental carcinogens such as polycyclic aro-
matic hydrocarbons (PAHs) have traditionally focused on single
genes (e.g. TP53). We showed that the pattern (G>T mutations) and
spectrum induced by the reactive metabolite of the human car-
cinogen benzo[a]pyrene (BaP), BaP-7,8-diol-9,10-exposide (BPDE),
in TP53 are consistent with TP53 mutations detected in lung
tumours of smokers. Using whole genome sequencing we further
found predominantly G>T mutations in mouse embryo fibroblasts
immortalised following BaP exposure and the mutational signature
extracted from the data was highly similar to COSMIC Signa-
ture 4 found in smoking-associated lung cancers. As part of the
Causes Of Mutational SIGnatures (COMSIG) consortium, this work
is expanded to examine genome-wide PAH mutagenesis in human
induced pluripotent stem (hiPS) cells, treating them with PAHs
including BaP, dibenz[a,h]anthracene, dibenzo[a,l]pyrene and their
corresponding PAH-epoxides. Initial results show that the muta-
tional signature induced by BPDE in hiPS cells is very similar to
COSMIC Signature 4, highlighting again that Signature 4 is likely the
direct mutational consequence of misreplication of DNA adducts
induced by PAHs such as BPDE. The COMSIG project currently gen-
erates mutational signatures of other PAHs for comparison.

http://dx.doi.org/10.1016/j.toxlet.2017.07.090

S14-05
The genetic toxicity of complex mixtures of
polycyclic aromatic hydrocarbons in the
transgenic rodent mutaTMmouse

Alexandra Long 1, Christine Lemieux 1, Volker Arlt 2, Iain
Lambert 3, Paul White 1

1 Health Canada, Ottawa, Canada
2 King’s College London, London, United Kingdom
3 Carleton University, Ottawa, Canada

Humans are routinely exposed to polycyclic aromatic hydrocar-
bons (PAHs) in complex environmental mixtures; however, the vast
majority of available toxicological data is for individual compounds.
Traditional regulatory assessments only consider the risks posed
by a small number of prioritized compounds, and typically employ
an assumption of dose additivity to determine mixture hazards.
However, there is a paucity of data to support the assumption

of additivity for assessments of mixtures, and regulatory agen-
cies are increasingly scrutinising approaches based on a few PAHs
that are assumed to be additive. In this study, MutaTMMouse
specimens were sub-chronically exposed to 9 individual PAHs, 3

dx.doi.org/10.1016/j.toxlet.2017.07.088
dx.doi.org/10.1016/j.toxlet.2017.07.089
dx.doi.org/10.1016/j.toxlet.2017.07.090
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omplex PAH mixtures and 3 matched synthetic mixtures. The lacZ
utant frequency and DNA adduct frequency were assessed in 5

issues, and the micronucleus frequency was evaluated in periph-
ral blood. The additivity approach for PAH mixtures was evaluated
y comparing the actual mixture lacZ responses to those predicted

sing the concentrations and potencies of targeted PAHs. Mixture
utagenicity in bone marrow was less-than-additive. Conversely,
ixture mutagenicity in proximal tissues (i.e., small intestine, liver)
as generally more-than-additive. However, these discrepancies
 PRESS
s xxx (2017) xxx–xxx 3

were all within one order of magnitude. Current work is investi-
gating how tissue-specific metabolism and DNA damage responses
contributes to mixture genotoxicity. This study provides a valuable
evaluation of the risk assessment approach currently employed for
PAH-contaminated matrices, and provides an experimental foun-

dation for the interpretation of targeted, chemical-specific risk
assessments of complex mixtures.

http://dx.doi.org/10.1016/j.toxlet.2017.07.091

dx.doi.org/10.1016/j.toxlet.2017.07.091
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ontamination of nanoparticles in determining immunotoxic and
nflammatory effects: Revisiting the basic concepts of nanotoxicology
15-01
anomaterials hoax scientists: Nanosafety

esearch on the right track?

arald F. Krug

International Research Cooperation Manager, EMPA – Swiss Federal
aboratories for Materials Science and Technology, St. Gallen,
witzerland

0 years ago we published a short opinion paper in “Nano Today”
eferring to an AC/DC song with the text: “I’m dirty, mean, and
ighty unclean . . .”. At that time we meant carbon nanotubes
hich hoax scientist in viability assays. Reflecting the last decade

n nanosafety research we may resume that (nearly) nothing has
hanged since then. We mentioned at that time that the process
f “piggyback” is important for nanomaterials because of their
mmense surface to volume ratio and that they may ease the trans-
ort of other critical chemicals. But not only such a transport
ay be a consequence but also the binding of substances which

nfluence the outcome of toxicological assays, such as endotoxins.
oreover, the dramatic change of chemo-physical properties, gold

hanges to red color, titanium dioxide becomes transparent, cad-
ium selenide quantum dots start to fluorescent and so forth, are

he reason for intense studies in physics and chemistry, but on the
ther hand, these alterations are the reason for safety concerns but
lso for many misunderstandings in biology and toxicology. In tox-
cology 20–40% of all results are false-positive or false-negative.
t is a real challenge to recognize the outliers or such false data.
aking this more general aspect of biological/toxicological studies
s basis it is much more appropriate for the testing of nanomateri-
ls. Demonstrating examples of obviously false or artifact-adhesive
ata the presentation will offer some considerations how we should

eal with this situation and what we can do to increase the reliabil-

ty of new studies.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.093

378-4274/
S15-02
The hidden toxin. Is bacterial
lipopolysaccharide contamination responsible
for nanomaterial toxicity?

Diana Boraschi, Yang Li, Paola Italiani

Institute of Protein Biochemistry, National Research Council, Napoli,
Italy

A major issue in pharmacological and toxicological studies is how
to reliably establish the cause-effect relationship that links an agent
(e.g., a drug or a nanoparticle) to a biological effect in vitro or in vivo.

Nanosafety studies, and in particular those examining the nano-
effects on immune responses, need to take into account the purity
of the nanomaterials under evaluation. Purity includes the lack of
chemical contaminants (ions, synthesis reagents, surfactants and
solvents) and also the lack of biological contaminants. Biological
contaminants can be acquired from the environment, including
glassware in the lab, and can include allergens and microbial agents
that can be adsorbed on the nanomaterials’ surface due to its higher
reactivity.

Among possible biological contaminants, bacterial endotoxin
(lipopolysaccharide, LPS) is of particular importance because it is
a ubiquitous contaminant of surfaces and tools, present also in the
absence of whole bacteria, as it is “sticky” and highly thermostable
and therefore not destroyed by sterilization. LPS is biologically
very active, and it induces potent inflammatory reactions both
in vivo in whole animals and in vitro in different cell types. We will
present experimental proofs that LPS is adsorbed on the surface
of nanoparticles and confer to them an inflammation-inducing
activity that “clean” nanoparticles do not possess. Strategies for
avoiding endotoxin contamination will also be presented. Eventu-
ally, we will discuss the concept of nanosafety with nanomaterials
“as synthesized” vs. nanomaterials as present in the environment,
which are most likely associated with contaminants.
Work supported by grants H2020 671881 and MIUR
CTN01 00177.

http://dx.doi.org/10.1016/j.toxlet.2017.07.094
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in the acquisition of effector functions, such as the synthesis of
cytokines, or in a lack of effect, if the NPs pass undetected.

http://dx.doi.org/10.1016/j.toxlet.2017.07.097
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15-03
llergen-carrying nanoparticles induce novel

mmunotoxic responses

sabella Radauer-Preiml, Mark Geppert, Martin Himly, Albert
uschl

Molecular Biology, University of Salzburg, Salzburg, Austria

ombining nanoparticles (NP) with allergens is pursued to develop
ew agents for desensitization therapy. NP function here as
ultivalent carriers but can also act as adjuvants that favor allergy-

uppressing immune responses. Less attention has been directed
o unintentional co-exposure towards NP and allergens, a situa-
ion that is likely in many situations where NP are inhaled, since
nhalation is also the main route for allergen exposure. In particu-
ar perennial indoor allergens, like those derived from house dust

ites, are present at a substantial dose in many locations. Besides
f carrier and adjuvant functions, changes in protein folding upon
inding to NP may also occur, which may affect the binding of IgE
ntibodies that mediate allergic responses in sensitized individuals.
e studied three allergens, deriving from grass, birch pollen and

ouse dust mite (Phl p 5, Bet v 1, Der p 1) and found that immune
ffects of their association to Au NP were different compared to
he free state, depending on the allergen. Most striking was an
ncrease in the ability to elicit an allergic response in basophils from
llergic patients that was observed for the house dust mite aller-
en, Der p 1. This protein is a protease and its enzymatic function
as significantly enhanced by binding to NP. Since assault on bar-

ier integrity is one aspect that renders some proteases allergenic,
oth IgE binding and proteolytic activity should be monitored. This
tudy suggests that co-exposure to allergens and NP may increase
esponses to inhaled allergens in sensitive individuals.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.095

15-04
ndotoxin limits and in vivo immunosafety
esting for nanomedicines: What you need to
emember

ailey Dailey

Pharmaceutical Technology and Biopharmacy,

artin-Luther-Universität Halle-Wittenberg, Halle (Saale), Germany

anomedicines are under development for the diagnosis and treat-
ent of a wide variety of medical needs. Depending on the clinical
 PRESS
s xxx (2017) xxx–xxx

application, administration may occur across the entire spectrum of
administration routes, although applications involving intravenous
injection currently dominate the literature. This presentation will
provide an overview of pharmaceutical quality parameters for dif-
ferent routes of administration with an emphasis on parenteral
applications. Guidelines and recommendations covering endotoxin
limits for different parenteral products will be outlined and the rel-
evance for immunosafety testing in both basic immunotoxicology
research and product development contexts will be discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.096

S15-05
Nanoparticle interaction with biomolecules:
How it shapes the nano-effects on immunity

Victor Puntes

Vall Hebron Institute of Research – Catalan Institute of
Nanotechnology, Barcelona, Spain

The different modes in which small and large molecules can be
associated to a nanoparticle surface, either covalently or loosely
linked, in an ordered or disordered fashion, and with mixtures
of other molecules, play a determining role on the nature of the
interactions between nano-objects and the immune system. The
immune system may detect or not detect the nanoparticles, and
tolerate them or initiate a defensive response, due to the nanopar-
ticles themselves, to bystanders, sometime pollutants, or secondary
effects, as those induced by the corrosion of the nanoparticle and
the concomitant release of cations. In vitro, this can be translated

dx.doi.org/10.1016/j.toxlet.2017.07.095
dx.doi.org/10.1016/j.toxlet.2017.07.096
dx.doi.org/10.1016/j.toxlet.2017.07.097
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otanical safety evaluation in the era of alternatives
16-01
andscape of botanical safety evaluation and
hallenges

vonne Rietjens

Toxicology, Wageningen University, Wageningen, Netherlands

lthough consumers often consider botanicals and their ingredient
s natural and therefore safe, the safety of botanicals and botanical
ngredients present in the modern food chain may raise concerns.
f special interest are the compounds that may be genotoxic
nd/or carcinogenic, including for example pyrrolizidine alkaloids,
lkenylbenzenes and aristolochic acids. These compounds may
ccur in foods including food supplements at levels that raise a
oncern when their risk is assessed based on the so-called mar-
in of exposure (MOE) approach. Challenges remaining in this field
owever are several fold and include for example the question on
ow to deal with combined exposure given that often more than
ne congener of a class of compounds of concern may be present.
his includes the questions of how to define relative potency fac-
ors required for combined risk assessment and how to account for
aps in the toxicological data base. Furthermore it is an unsolved
ssue in toxicity testing of botanicals how to reach relevant doses of
n ingredient of concern. Another issue is how to take into account
hat botanical preparations may not be consumed during a life-
ime while current risk assessment approaches are often based on
ifetime exposure. Finally differences in the regulatory framework
cross international jurisdictions remain a topic of interest for the
uture. The lecture will present the state-of-the art and relevant
xamples with respect to these challenges within the landscape of
otanical safety evaluation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.099

16-02
ow do you know that material is what it says it

s? DNA barcoding for the taxonomic
dentification of fungi

icholas Oberlies

Department of Chemistry and Biochemistry, University of North

arolina at Greensboro, Greensboro, United States

hen working in the dietary supplement industry, one challenge
s the ability to confirm the taxonomic identity of processed raw

378-4274/
materials. This challenge is compounded by the fact that many of
those materials may be heavily processed, including drying, milling,
and even extraction, prior to analysis. Yet, it is incumbent upon
the manufacturer to insure that what is written on the product
label matches what is in the bottle. Although the theory of ‘medical
mushrooms’ are largely based on what one thinks of when purchas-
ing mushrooms at a grocery store, in practice, much of what gets
used as medicinal mushrooms in dietary supplements are derived
from mycelium grown in culture. Typically, these cultures lack any
morphological characteristics that one might use to verify the tax-
onomy of the species.

To ameliorate this complicated situation, DNA barcoding
presents an opportunity to verify the identity of fungal samples
using the nuclear ribosomal internal transcribed spacer (ITS) of
the rRNA gene with fungal specific ITS primers. In a test case,
ITS barcodes were generated for 33 representative fungal samples,
all of which could be used by consumers for food and/or dietary
supplement purposes. In the majority of cases, we were able to
sequence the ITS region from powdered mycelium samples, grocery
store mushrooms, and capsules from commercial dietary supple-
ments. After generating ITS barcodes utilizing standard procedures
accepted by the Consortium for the Barcode of Life, we tested their
utility by performing a BLAST search against authenticate published
ITS sequences in GenBank.

http://dx.doi.org/10.1016/j.toxlet.2017.07.100

S16-03
New approaches addressing the challenge of
evaluating safety of botanical dietary
supplements

Nigel Walker, Scott Auerbach, Mike Devito, Stephen Ferguson,
Sreenivasa Ramaiahgari, Stephanie Smith-Roe, Suramya
Waidyanatha, Cynthia Rider

Division of the National Toxicology Program, National Institute of
Environmental Health Sciences, Research Triangle Park, United States

Botanical dietary supplements are complex mixtures containing
one or more botanical product(s), each potentially containing mul-
tiple constituents responsible for efficacy and/or toxicity. Typically,
in safety studies a single test article is selected for evaluation and

there is an assumption that the test article is representative of other
available products with similar labels. However, it is not clear how
compositional differences among botanicals that have the same
or similar plant source or label relate to the biological activity of

TOXLET-9825; No. of Pages 2
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hose samples that impact safety. The National Toxicology Pro-
ram is actively developing case studies of botanicals that cover
range of chemical and biological profiles to explore the use of

ew approaches for determining phytoequivalence (or sufficient
imilarity) of botanical derived dietary supplements. This includes
oth targeted and untargeted chemical analyses, cheminformatic
pproaches, novel statistical approaches for the assessment of
ufficient similarity, use of multidimensional biological similarity
creening assays and genomic benchmark dose response modeling.
hese approaches are being used to test the hypothesis that chem-
cal fingerprint similarity coupled with short term assessments of
iological similarity, can likely be used to forecast whether novel
ormulations have similar toxicological profiles to those that have
ndergone more comprehensive toxicological testing.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.101

16-04
ndustry strategy and approaches for botanical
afety evaluation

atherine Mahony
Central Product Safety, Procter & Gamble, Surrey, United Kingdom

s complex mixtures, botanicals present unique challenges when
ssessing safe use, particularly when endpoint gaps exist that
 PRESS
s xxx (2017) xxx–xxx

cannot be fully resolved by a history of use alone, there is an
existence of conflicting safety data, or there are changes in the
method of preparation of a botanical ingredient.

Following accurate identification and advanced multi-detector
analytical characterization, in silico approaches can be used to
address safety data gaps and inform need for further studies either
through (i) similarity comparisons to commonly consumed foods
or botanicals with a well-established safety profile, (ii) systematic
evaluation for toxicity data utilizing structure–activity relation-
ships as necessary, and, (iii) comparison to established thresholds
of toxicological concern in absence of data. Where safety endpoint
gaps are identified which cannot be resolved without additional
in vitro or in vivo studies, the compositional data generated is then
critical to adequately inform on the targeted study design for a
complex botanical ingredient. Obtaining data for genotoxicity and
developmental and reproductive toxicity can be particularly diffi-
cult for botanical mixtures and so a strategy for these endpoints will
be illustrated utilising an end-to-end approach which brings new
in vitro test data in to the weight of evidence assessment. Finally,
gene expression studies can be of use. Significant gene expression
changes have been observed in a proof of concept botanical study
and these changes can be connected across a number of botanicals
receptor ligands.

http://dx.doi.org/10.1016/j.toxlet.2017.07.102

dx.doi.org/10.1016/j.toxlet.2017.07.101
dx.doi.org/10.1016/j.toxlet.2017.07.102
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oxicity of prescription opioids: Improving knowledge to fight a
orldwide threat

still represents a worldwide concern is mandatory and could be
17-01
rends in opioid analgesic abuse and mortality
n Europe in 2017

ody Green

Rocky Mountain Poison & Drug Center, Denver Health & Hospital
uthority, Denver, United States

ackground: Opioid analgesic abuse and mortality in Europe is not
ell studied. A comprehensive surveillance system for monitoring
rescription drug misuse, abuse, and diversion is warranted due to
he complex nature of this very important public health issue.

Methods: A mosaic of surveillance programs were studied to
haracterize trends in opioid analgesic abuse and mortality in
nited Kingdom, Germany, France, Italy and Spain, including: (1)
he Global Toxicosurveillance Network (GTNet; network of poi-
on centres), (2) EUROPAD Program (network of substance abuse
reatment centres), (3) Non-Medical Use of Prescription Drugs Sur-
ey Program (NMU-Rx; online survey of the general population),
4) StreetRx Program (website that captures prices paid on the
treet for illicit drugs and diverted prescription drugs), and (5) Web
onitoring Program (collection of internet chatter).
Results: Population-adjusted and drug utilization-adjusted

ates of opioid analgesic abuse will be presented for each country
tudied for exposures reported to GTNet, abuse reported by patients
ntering substance abuse treatment in the EUROPAD Program, and
eports of non-medical use in the general population to the NMU-
x Program. Median prices paid for diverted opioid analgesics will
e presented from StreetRx. Themes and sentiments of internet
hatter from Web Monitoring Program will also be discussed.

Conclusion: While the magnitude and patterns may vary, opioid
nalgesic abuse via high-risk routes of administration was reported
n multiple surveillance programs in United Kingdom, Germany,

rance, Italy and Spain. Ongoing surveillance of this public health
ssue is warranted to inform prevention and intervention strategies.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.104

378-4274/
S17-02
Opioid overdose: Mechanisms of toxicity and
variability of presentation

Bruno Mégarbane

Department of Medical and Toxicological Critical Care, Lariboisière
Hospital, Paris-Diderot University, INSERM UMRS 1144, Paris, France

Prescription opioids have become the first cause of toxic death
in the US. In Europe, about 3.4% of all deaths are drug overdoses
and opioids are found in 66% of fatal overdoses. Opioids cause a
dose-dependent depression of respiration, mainly related to the
reduction in the brainstem sensitivity to CO2 and inhibition of the
pontine and medullary centres involved in rhythmic respiration.
Depression of the resting ventilation attributed to drug interac-
tions with mu2- and delta-opioid receptors leads to decreased PaO2
and arterial pH along with increased PaCO2. The resulting clinical
toxidrom is typical, combining coma, pinpoint pupils and bradyp-
nea. While respiratory rate and SpO2 are surrogate indicators of
ventilatory drive, they provide limited information on the drug
effects on ventilatory control. In contrast, PaCO2 and the minute
volume are direct measures of ventilation although difficult to
assess continuously at the bedside. Despite similar mechanisms
of toxicity, clinical features and opioid dose/severity relationships
vary in opioid-overdosed patients in relation to the pharmacology
properties of the involved opioid molecule, to the development of
tolerance or the onset of abstinence, to the co-ingestion of psy-
chotropic drugs and to the existence of genetic/non-genetic causes
of individual vulnerability. Management of opioid overdose is based
on supportive care including oxygen and mechanical ventilation.
Naloxone is the first-line antidote to reverse central nervous sys-
tem depression. Preventing opioid overdose-related death which
achieved by maintenance treatments and take-home naloxone.

http://dx.doi.org/10.1016/j.toxlet.2017.07.105
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17-03
pioid education programs and nasal naloxone

escue kits in Europe

rne Kristian Skulberg 1,2, Ola Dale 1, Ida Tylleskar 1

Department of circulation and medical imaging, Norwegian
niversity of Science and Technology (NTNU), Trondheim, Norway
Department of Critical Care and Anaesthesiology, Oslo University
ospital, Oslo, Norway

pioid overdoses are a growing problem world-wide. The US Sur-
eon General and the WHO has described it as an epidemic. In
urope the death toll stands at 7000 per annum, 3.4% of all deaths
mong Europeans between the ages of 15 and 39 are opioid over-
oses.

In the recent years’ principles of harm-reduction and opioid edu-
ation programs have been introduced in many European countries.
his influences public debate, law and the provision of health ser-
ices in this complex field.

Naloxone, an opioid mu-receptor antagonist, is the antidote to
pioid overdoses. WHO recommends that naloxone be made avail-
ble to people likely to witness an opioid overdose, as well as
raining in the management of opioid overdose.

Traditionally naloxone has been available for IV and IM injection,
nd recently it has become available for intranasal administration.

This session will give an overview of European education pro-
rams and describe the pharmacology of nasal admiration of
aloxone. There is continuous new scientific knowledge available

n the peer reviewed literature, which will be presented along with
ovel research.

For novel therapy to be given, in a life threatening situation of
espiratory arrest, effect and safety data must be evaluated. Drug

sers are often neglected in research, and this field tries to rectify
his.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.106
 PRESS
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S17-04
New opioids to limit toxicity: Where are we
going?

Steven Ballet

Department of Chemistry, Vrije Universiteit Brussel, Brussels, Belgium

To address the different types of pain, different classes of medica-
tions, mainly non-steroidal anti-inflammatory drugs and narcotics
(opioids), are used. The alleviation or treatment of moderate to
severe pain states, in particular, commonly invokes the use of opi-
oids. Unfortunately, their chronic administration induces various
undesirable side effects. One strategy to overcome these major side
effects and to prolong the antinociceptive efficiency of the applied
drugs involves the creation of multifunctional compounds which
contain hybridized structures.

Combination of opioid agonist and antagonist pharmacophores
in a single chemical entity has been considered and extensively
investigated, but opioids have also been combined with non-
opioid bioactive neurotransmitters and peptide hormones that
are involved in pain perception (e.g. substance P, neurotensin,
etc.). Such novel chimeras (also called designed multiple lig-
ands or DMLs), may interact independently with their respective
receptors and potentially result in more effective antinocicep-
tive properties. The designed multiple ligands presented in this
work include peptide-based opioid-non-opioid dimer analogs, such
as for example opioid-neurokinin 1 receptor, opioid-nociceptin
and opioid-neuropeptide FF DMLs. Some of the prepared lig-
ands demonstrated to be dually effective in both acute and
neuropathic pain models. Additionally, compounds with reduced
http://dx.doi.org/10.1016/j.toxlet.2017.07.107

dx.doi.org/10.1016/j.toxlet.2017.07.106
dx.doi.org/10.1016/j.toxlet.2017.07.107
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18
ew approaches to skin sensitisation safety assessment
18-01
rogress in the validation and regulatory
doption of alternative approaches for skin
ensitisation assessment

ilvia Casati

European Commission, Joint Research Centre, Ispra, Italy

etween 2015 and 2016 the OECD adopted Test Guidelines (TG) on
alidated non-animal methods addressing the first three key events
f the skin sensitisation Adverse Outcome Pathway (AOP) and addi-
ional methods are being considered for inclusion in the OECD
G program. The adopted methods have been primarily designed
o detect skin sensitization hazard but they provide quantitative
eadouts that can inform potency sub-categorisation/prediction.
evertheless, the currently adopted methods, when used in isola-

ion, are not able to generate information on the skin sensitisation
otential and potency of chemicals comparable to that provided by
he Local Lymph Node assay (LLNA) (OECD TG 429). For this rea-
on, defined approaches to testing and assessment based on the
se of multiple non-animal information sources (e.g. in chemico,

n silico, in vitro) have been developed and documented in Annex
to OECD Guidance Document 256 on the reporting of defined

pproaches to testing and assessment for skin sensitisation. Inter-
ational efforts are currently focusing on the development of a
erformance Based Test Guideline (PBTG) for skin sensitization
hat would include defined approaches ad individual test methods
hat have been shown to provide the same level of information or
re more informative than the LLNA for human hazard identifica-
ion (i.e. sensitiser versus non-sensitiser) and/or classification and
abelling of chemicals (e.g., according to the United Nations Globally
armonised System for Classification and Labelling of Chemicals
GHS) Category 1, 1A and 1B). An overview of the progress made so
ar with these activities will be provided.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.109

378-4274/
S18-02
Impact of cutaneous bioavailability in local skin
toxicity: Preliminary results from cosmetics
Europe skin bioavailability and metabolism
task force

Sebastien Gregoire 1, Richard Cubberley 2, Helene Duplan 3, Joan
Eilstein 1, Corie Ellison 4, Nicky Hewitt 5, Carine Jacques-Jamin 3,
Daniela Lange 6, Martina Klaric 5, Helga Rothe 7, Andreas
Schepky 6, Amy Roe 4

1 L’Oreal Research & Innovation, Aulnay sous Bois, France
2 Unilever, Sharnbrook, United Kingdom
3 Pierre Fabre Dermo-Cosmetique, Toulouse, France
4 Procter & Gamble Inc, Mason, United States
5 Cosmetics Europe, Brussels, Belgium
6 Beiersdorf AG, Hamburg, Germany
7 Coty, Darmstatd, Germany

Cutaneous bioavailability is crucial for skin and systemic safety
assessment of topically-exposed compounds. Its estimation is a
major consideration for the non animal risk assessment of topically
applied cosmetic ingredients. The experimental determination of
parameters that best describe cutaneous bioavailability should 1)
refine the performance of predictions of local skin toxicity (i.e.
skin sensitization), when combined with in vitro toxicity assays
and 2) refine or establish new in silico models for prediction of
cutaneous bioavailability. The Cosmetics Europe Skin Bioavailabil-
ity and Metabolism Task Force was set up to improve existing
methods and to develop new tools needed to measure and predict
cutaneous bioavailability of topically-exposed compounds. In vitro
methods were qualified and used to generate quality data relevant
to the determination of the fate of 50 different cosmetics-relevant
compounds. The parameters include: solubility in different sol-
vents, partition/diffusion coefficients in different skin layers and
lipids, covalent protein binding kinetics, metabolic stability in skin
subcellular S9 fractions, and the metabolism and cutaneous dis-
tribution in ex vivo human skin. This database will be the first to
contain data from standardized assays from such a large number of
cosmetic relevant chemicals.

Preliminary lessons will be discussed about links between skin
bioavailability and skin sensitization, such as differences covalent
peptide binding kinetic profiles, skin metabolism and the impact of

solvent on skin absorption.

http://dx.doi.org/10.1016/j.toxlet.2017.07.110

TOXLET-9827; No. of Pages 3

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.109
dx.doi.org/10.1016/j.toxlet.2017.07.110
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18-03
kin penetration in silico
odeling-improvement by using in vitro data

elga Rothe 1,2, Sebastien Grégoire 3, Cindy Obringer 4, John
anwaring 4, Joan Eilstein 3, Daniela Lange 5, Richard Cubberley 6,
elen Duplan 7, Carine Jacques-Jamin 7, Corie Ellison 4, Martina
laric 8, Nicky Hewitt 8, Andreas Schepky 5

Coty, Darmstadt, Germany
Procter and Gambel, Darmstadt, Germany
L’Oreal Research & Innovation, Aulnay-sous-Bois, France
Procter & Gamble Inc, Mason, United States
Beiersdorf, Hamburg, Germany
Unilever, Bedford, United Kingdom
Pierre Fabre Dermo-Cosmétique, Toulouse, France
Cosmetics Europe, Brusells, Belgium

kin penetration is a key parameter for risk assessments of topically
pplied products and their ingredients. Furthermore, kin pene-
ration is an important metric in understanding the likely extent
f toxicological effects of chemicals observed after local or sys-
emic exposure. To improve the measurement and prediction of
he bioavailability of dermally-exposed compounds, the Cosmetics
urope Skin Bioavailability and Metabolism Task Force generated a
atabase for 25-50 chemicals related to cosmetic ingredients using
armonized protocols for key physico chemical properties relevant

or skin penetration: solubility (measured in six different solvents),
olatility, partitioning and diffusion coefficients (K and D), and total
kin penetration according to OECD 428 and SCCS test guidelines. K
nd D coefficients were measured using isolated human skin layers,
ncluding isolated dermis, whole epidermis (stratum corneum (SC)
lus viable epidermis), SC; and de-lipidized SC and SC lipids, where
ppropriate. Partition coefficient values were extrapolated for the
iable epidermis, since that layer was not able to be isolated in an
ntact form. The extrapolation utilized a mathematically derived
elationship between the whole epidermis and the SC and physical
haracteristics of each.

As a first step, to evaluate and further develop in silico skin pen-
tration models, measured values for partition (K) and diffusion
D) coefficients, and water solubility will be investigated to deter-

ine their impact on in silico skin penetration predictions relative
o in vitro skin penetration data.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.111

18-04
osmetics Europe’s skin sensitisation database

ebastian Hoffmann 1, Nathalie Alépée 2, Takao Ashikaga 3, Elodie
louet 4, Magalie Cluzel 5, Aurelie Del Bufalo 2, Nicola Gilmour 6,
arsten Goebel 7, Jalila Hibatallah 8, Lauren Hutchison 9, Petra
ern 10, Jochen Kühnl 11, Karsten Mewes 12, Masaaki Miyazawa 13,
rwin van Vliet 14, Martina Klaric 15, Dirk Petersohn 12

seh consulting + services, Paderborn, Germany
L’Oréal, Paris, France
Shiseido, Kanagawa, Japan
Pierre Fabre, Toulouse, France
LVMH, St Jean de Braye, France
Unilever, Bradford, United Kingdom
Coty, Darmstadt, Germany

Chanel, Neuilly sur Seine, France
Colgate-Palmolive, Piscataway, United States

0 Procter & Gamble, Strombeeg-Bever, Belgium
1 Beiersdorf, Hamburg, Germany
 PRESS
s xxx (2017) xxx–xxx

12 Henkel, Düsseldorf, Germany
13 Kao, Tochigi, Japan
14 SeCAM, Magliaso, Switzerland
15 Cosmetics Europe, Brussels, Belgium

The aim of Cosmetic Europe’s skin tolerance task force is to establish
regulatory accepted non-animal test strategies that enable cos-
metic industries to conduct skin sensitisation safety assessments.
Based on initial evaluations of 16 approaches, we prioritized six
non-animal test methods for a detailed evaluation. We created a
database of existing and newly generated data of the test meth-
ods DPRA, KeratinoSensTM, h-CLAT, U-SENSTM, PPRA and SENS-IS
together with LLNA and human reference data for 128 substances.
Forty-three substances of high importance for cosmetic indus-
try were added to the database, for which human data have not
yet been collected. Primary outputs, e.g. peptide depletion values,
were stored in the database to allow data analysis independent
of established prediction models. In addition, the database can be
expanded to include physico-chemical properties of substances
and in silico predictions of relevant properties, e.g. protein binding
alerts. Although its focus lies on cosmetic ingredients, the database
covers a broad variety of use categories. Intended to be publicly
accessible, the database provides a wealth of high quality infor-
mation that can be used for various purposes. For example, we
utilized the data to assess the predictive performance of six defined
approaches for skin sensitisation, resulting in an independent and
harmonised evaluation. We propose our database as a point of ref-
erence for example for the evaluation and development of defined
approaches and encourage the community to use it to meet the
challenge of conducting skin sensitisation safety assessment with-
out generating new animal data.

http://dx.doi.org/10.1016/j.toxlet.2017.07.112

S18-05
Skin sensitization testing strategy and safety
assessment of topical ingredients: A case study

Dirk Petersohn 1, Alépée Nathalie 2, Takao Ashikaga 3, Elodie
Clouet 4, Magalie Cluzel 5, Aurelie Del Bufalo 2, Nicola Gilmour 6,
Carsten Goebel 7, Jalila Hibatallah 8, Sebastian Hoffmann 9, Lauren
Hutchison 10, Petra Kern 11, Jochen Kuehnl 12, Karsten Mewes 1,
Masaaki Miyazawa 13, Erwin Van Vliet 14, Martina Klaric 15

1 Henkel, Duesseldorf, Germany
2 L’Oréal, Paris, France
3 Shiseido, Kanagawa, Japan
4 Pierre Fabre, Toulouse, France
5 LVMH, St Jean de Braye, France
6 Unilever, Bedford, United Kingdom
7 Coty, Darmstadt, Germany
8 Chanel, Neuilly sur Seine, France
9 SEH Consulting Services, Paderborn, Germany
10 Colgate-Palmolive, Piscataway, United States
11 Procter & Gable, Strombeeg-Bever, Belgium
12 Beiersdorf, Hamburg, Germany
13 Kao, Tochigi, Japan
14 SeCAM, Services & Consultation on Alternative Methods, Magliaso,
Switzerland
15 Cosmetics Europe, Brussels, Belgium

The Cosmetic Europe’s skin tolerance task force (ST TF) aims to

develop regulatory accepted non-animal test strategies that enable
cosmetic industries to conduct skin sensitisation safety assess-
ments without the use of animals. For this purpose the ST TF created
a database with high quality reference data and used it to evaluate

dx.doi.org/10.1016/j.toxlet.2017.07.111
dx.doi.org/10.1016/j.toxlet.2017.07.112
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he predictive performance of six defined approaches for skin sensi-
isation. Here, a case study will be presented to explore how defined
pproaches might be combined with in silico models, bioavailabil-
ty data and exposure considerations to support meaningful safety
ssessments of topical ingredients. Risk assessment situations for

ngredients with different skin sensitizing potency and exposure
cenarios will be discussed to explore what type of test data and
nformation is required to perform animal-free risk assessment.
n addition the identified difficulties and questions arising will be
 PRESS
s xxx (2017) xxx–xxx 3

discussed such as; uncertainty considerations, data discrepancies
and the translation of non-animal data to a metric value useful for
risk assessment. The case study presented will walk the audience
through the safety assessment steps, including exposure assess-
ment, the role of bioavailability knowledge, (skin penetration and

metabolism data) and in silico approaches to arrive at a risk assess-
ment outcome.

http://dx.doi.org/10.1016/j.toxlet.2017.07.113

dx.doi.org/10.1016/j.toxlet.2017.07.113
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19
h receptor at the crossroads between drug metabolism and barrier
efense
19-01
HR as a link for “environment – Immunity –
arrier”

harlotte Esser

IUF – Leibniz Research Institute for Environmental Medicine,
usseldorf, Germany

he transcription factor AHR is highly expressed in cells of skin,
ut and other so-called barrier organs. The term “barrier organs”
s used for the epithelial body sites placed at the interface with
he outer world, such as skin, gut, or lung. An increasing body of
vidence shows that AHR contributes both to the immunological
ompetence of barrier organs, and to the barrier integrity as such.
he AHR is activated by many molecules found in the environment,
oth man-made and natural compounds. Well-known examples
re dioxins, furans, biphenyls, or benzo[a]pyrene. In the diet indole-
erivatives, glucosinolates, or flavonoids can act as ligands. Other
HR activators are tryptophan-derivatives generated by sun-light

n the skin or bacteria in the gut. The link between environment
nd immunity is particularly intriguing as allergies, autoimmune
iseases, or immunotoxicity can be caused by chemicals and drugs.
arrier organs have special challenges for the immune system. First,
he microbial pressure is high and must be controlled, yet secondly,
armless or symbiotic (i.e. beneficial) microbes must be ignored

mmunologically in order to avoid tissue destructive and unresolv-
ble inflammation. Physical and immunological barrier integrity
nd function are thus critical for survival. In the presentation I will
eview the beneficial and adverse functions of activated AHR in
arrier organs. Future research on AhR in barrier immunity will
ddress the toxic effects, the therapeutic potentials, and basic ques-

ions regarding reciprocal relationships of environment-immune
ystem interactions.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.115

378-4274/
S19-02
Putative role of the ah receptor as a sensor for
microbial secondary metabolites

Dieter Schrenk, Julia Alice Fuhlbrück, Ruth Schulte-Hubbert

Food Chemistry and Toxicology, University of Kaiserslautern,
Kaiserslautern, Germany

The arylhydrocarbon receptor (AhR) was traditionally known as
a transcription factor being activated by dioxins and related pol-
lutants. AhR-dependent genes e.g. cytochrome P450 (CYP) 1A1
mainly encode drug-metabolizing enzymes aimed at the metabolic
elimination of the ligands. Later, it was found that also natural
plant constituents and endogenous metabolites such as kynure-
nine can activate the AhR. Recently, it could be established that
the AhR acts as a regulator of the cellular immune response (dif-
ferentiation of naïve T lymphocytes). Likewise, it was postulated
that the AhR is used by microorganisms to trigger suppression of
the immune response and by the host to sense the presence of
certain microorganisms. Microbial metabolites such as malassezin
or phenazines were suggested as possible modulators/recognition
molecules. We could previously show that a number of phenazines
act as inducers of AhR-dependent gene expression. Here, we ana-
lyzed the metabolic fate of phenazine (P), 1-OH-P, P-1-carboxylic
acid and pyocyanine (PYO) in rat liver microsomes. P was metabo-
lized into several hydroxylated products, while 1-OH-P was a less
good substrate and P-1-carboxylic acid was not degraded at all. PYO
showed a rapid but partial disappearance from the incubation sug-
gesting immediate binding to microsomal protein(s) presumably
to CYP enzymes whereas only minor amounts of an (unidenti-
fied) metabolite were found. In inhibition experiments PYO showed
a half-maximal inhibition of CYP1A-catalyzed EROD activity at a
concentration of 700 nM. These data indicate that CYP1A enzymes

induced via the AhR have a function as a suicide trap for PYO and
probably for other microbial metabolites.

http://dx.doi.org/10.1016/j.toxlet.2017.07.116

TOXLET-9828; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.115
dx.doi.org/10.1016/j.toxlet.2017.07.116


 ING Model

2 Letter

S
T
r

J

T
s
e
a
r
s
A
A
i
T
N
A
o
p
i
b
T
t
l
t
r
s
a
d
T
u
A
c
o

h

S
A
d

L
R
O
L
B

1

2

3

4

5

P

T
w
r
p

ARTICLE
Abstracts / Toxicology

19-03
IPARP and ADP-ribosylation negatively
egulate AHR activity

ason Matthews

Department of Nutrition, University of Oslo, Oslo, Norway

he aryl hydrocarbon receptor (AHR) is a ligand activated tran-
cription factor that is activated to by numerous phytochemicals,
ndogenous compounds and environmental contaminants, such
s dioxin. Dioxin causes a range of toxic responses in labo-
atory rodents, including steatohepatitis and a lethal wasting
yndrome; however, the mechanisms are still unclear. In humans,
HR activation is associated with increased risk for diabetes.
HR regulates the expression of many genes including TCDD-

nducible poly(ADP-ribose) polymerase (TIPARP/PARP7/ARTD14).
IPARP is a member of the PARP family of enzymes that use
AD+ as a substrate to catalyse the transfer of single units of
DP-ribose or long chains of ADP-ribose onto themselves and
nto their protein substrates in processes referred to as mono- or
oly-ADP-ribosylation, respectively. We have found that TIPARP

s mono-ADP-ribosyltransferase and as part of a negative feed-
ack loop regulates AHR activity. Tiparp−/− and hepatocyte specific
iparp knockout mice (TiparpHepEx3−/−) show increased sensitivity
o dioxin-induced gene expression, toxicity, steatohepatitis and
ethality. Tiparp−/− or TiparpHepEx3−/− mice given a single injec-
ion of 10 �g/kg dioxin did not survive beyond day 7 and 9,
espectively; all Tiparp+/+ mice survived the 30-day treatment. This
upports the notion that TIPARP is a negative regulator of AHR
ctivity. The mono-ADP-ribosylase, MacroD1, reversed TIPARP-
ependent ADP-ribosylation of AHR and the repressive effects of
IPARP on AHR activity. Collectively, these data reveal previously
nidentified roles for TIPARP, MacroD1, and ADP-ribosylation in
HR-mediated steatohepatitis and dioxin-induced lethality, impli-
ating TIPARP and mono-ADP-ribosylation as important regulators
f AHR signalling.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.117

19-04
hR-deficiency as a cause of demyelinating
iseases and inflammation

udmila Juricek 1, Julie Carcaud 2, Alice Pelhaitre 1, Thorfinn
iday 3, Aline Chevallier 1, Justine Lanzini 4, Nicolas Auzeil 4,
livier Laprévote 4, Florent Dumont 5, Sébastien Jacques 5, Frank
etourneur 5, Charbel Massaad 1, Cendra Agulhon 3, Robert
arouki 1, Mathieu Beraneck 2, Xavier Coumoul 1

University Paris Descartes, Inserm Umr-S 1124, Paris, France
University Paris Descartes, CNRS Umr 8119, Paris, France
University Paris Descartes, CNRS FR 3636, Paris, France
University Paris Descartes, CNRS Umr 8638, Paris, France
University Paris Descartes, Plateforme Sequencage Genomique,
aris, France
he Aryl-hydrocarbon Receptor (AhR) is a xenobiotic receptor
hich is involved in the detoxification of xenobiotics. Several

ecent studies have shown that it is also involved in the com-
lex regulation of inflammation including lymphocytes Th17/Treg
 PRESS
s xxx (2017) xxx–xxx

balance which might also linked its functions to the occurrence
of autoimmune diseases. We have shown that the deletion of the
murine AhR gene leads to the occurrence of a congenital nystagmus
(one of the primary signs of multiple sclerosis) but the associated
mechanisms remain unknown. In the present report, we show that
this symptom is in fact related to significant myelin defects and a
pro-inflammatory state of the optic nerve, for the first time linking
the AhR to structural alteration of the nervous system. Our findings
indicate that the AhR-knockout phenotype develops during early
infancy together with deficits in visual information processing.
These functional impairments are associated with an altered optic
nerve myelin sheath, which exhibits modifications in its lipid com-
position and in the expression of myelin-associated glycoprotein
(MAG), a cell adhesion molecule involved in myelin maintenance
and glia-axon interaction. In addition, we show that the expres-
sion of pro-inflammatory cytokines is increased in the impaired
optic nerve and we confirm that inflammation is causally related
with an AhR-dependent decreased expression of MAG. Overall, our
findings demonstrate the critical role of the AhR as a regulator of
myelination and inflammatory processes in the nervous system and
suggest that this receptor is a relevant drug target for demyelinating
diseases.

http://dx.doi.org/10.1016/j.toxlet.2017.07.118

S19-05
The AHR as a therapeutic target for
inflammatory skin diseases

Ellen van den Bogaard

Dermatology, Radboud University Medical Center, Nijmegen,
Netherlands

Topical application of coal tar is one of the oldest therapies for
atopic dermatitis (AD), a T helper 2 (Th2)-lymphocyte medi-
ated inflammatory skin disease associated with loss-of-function
mutations in the skin barrier gene, filaggrin (FLG). Despite its long-
standing clinical use and efficacy, the molecular mechanism of coal
tar therapy was unknown until our recent finding that coal tar
activates the arylhydrocarbon receptor (AHR) resulting in induc-
tion of epidermal differentiation, and restored filaggrin expression
in AD lesional skin. Also, in absence of an exogenous trigger, the
AHR regulates keratinocyte differentiation and proliferation. In
both murine and human keratinocytes, the epidermal differenti-
ation gene and protein expression was significantly impaired upon
AHR deficiency or receptor antagonism. Epidermal stratification
was severely impaired in AHR inactivated human skin equivalents.
This indicates a pivotal role of AHR signaling for skin homeostasis
and confirms the potential of the AHR as a pharmacological target in
skin diseases characterized by disturbed epidermal differentiation.
The therapeutic potential of AHR activation by coal tar treatment
was further demonstrated by the coal tar-mediated increase of nat-
ural moisturizing factors (NMF), breakdown products of peptides
and amino acids. Altogether, we believe that the AHR should be
considered a bona fide pharmacological target in inflammatory skin
diseases like AD. Our discoveries now urge us to seek for the active
ingredient(s) in coal tar and screen for the therapeutic potential of

various AHR ligands to promote the development of mechanism-
based drugs for AD patients.

http://dx.doi.org/10.1016/j.toxlet.2017.07.119

dx.doi.org/10.1016/j.toxlet.2017.07.117
dx.doi.org/10.1016/j.toxlet.2017.07.118
dx.doi.org/10.1016/j.toxlet.2017.07.119
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20
tem cell systems and 3D technologies: Implementation for in vitro
iver toxicology assessment
20-01
pplying 3D-systems to toxicological
ssessment: Bridging academic research and
ndustry needs

aura Suter-Dick

Institute for Chemistry and Bioanalytics, School of Life Sciences
FHNW), Muttenz, Switzerland

ndustrial sectors perform toxicological assessments of their poten-
ial products to ensure human safety and to fulfil regulatory
equirements. These assessments often involve animal testing but
thical, cost and time concerns make appropriate in vitro systems
ndispensable in toxicology. Stem cell derived systems provide
uman physiologically relevant cell culture systems amenable to a
ariety of assays and are becoming the method of choice. They also
resent an opportunity to apply the vast repository of existing non-
linical data for the understanding of in vitro to in vivo translation.
ell cultures of toxicologically relevant tissues exist; they generally
ecapitulate many aspects of physiology and respond to toxicolog-
cal and pharmacological interventions. However, they often suffer
rom requiring lengthy and complex differentiation protocols and
f being relatively short lived. In this context, organotypical, 3D-
ulture systems promote and maintain differentiation of specific
ell types (e.g. differentiated iPSC) and support co-cultures of sev-
ral cell types. However, an increase of cell culture complexity
eopardizes the robustness of the assay(s). In this brief introduc-
ion we will set the frame with regards of need for advancements
n science and technology and pragmatic, robust approaches able
o produce data for risk assessment in an industrial context. Sev-
ral ongoing collaborations between industry and academia (e.g.

IP-DILI, an IMI Stembancc) have the goal of helping implementing

hese novel assays in routine toxicological assessment.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.121

378-4274/
S20-02
Improving hepatocyte-like cells (HLCs) derived
from hnMSC for toxicology applications using
3D culture systems

Joana P Miranda, Joana S Rodrigues, Madalena Cipriano

Department of Toxicological and Bromatological Sciences, Faculty of
Pharmacy/Research Institute for Medicines, University of Lisbon,
Lisbon, Portugal

The development of predictive in vitro stem cell-derived hepatic
models for toxicological drug screening remains an increasingly
important topic. We have been focusing our studies on deriving
functional hepatocyte-like cells (HLCs) from human neonatal mes-
enchymal stem cells (hnMSCs) by optimizing the differentiation
procedure, namely with exposure to epigenetic markers, and by
resorting to more physiological-like 3D-models. Global transcrip-
tional analyses of the HLCs at day 34 showed a partial hepatic
differentiation degree revealing shared expression of gene groups
between HLCs and hpHeps (human primary hepatocytes). In addi-
tion, bioinformatics analysis of gene expression data placed HLCs
between the HepG2 and hpHeps and distant from hnMSCs. The
enhanced hepatic differentiation observed was supported by the
presence of the hepatic drug transporters OATP-C and MRP-2
and gene expression of the hepatic markers CK18, TAT, AFP, ALB,
HNF4A and CEBPA; and by their ability to display stable UGTs,
EROD, ECOD, CYP1A1, CYP2C9 and CYP3A4-dependent activities. In
addition, HLCs differentiation was attempted using self-assembled
spheroids or multi-compartment membrane bioreactor models.
Overall, the 3D-systems improved the liver specific phenotype,
although the differences between phenotypic impacts promoted
by each model are enough to entail that optimal culture systems
should be selected depending on the scientific applications. Our
findings suggest a role of the epigenetic modifiers in hepatic dif-
ferentiation and maturation and reinforce the importance of the
cell culture environment as a key factor for the maintenance of
the hepatocyte-like phenotype. Finally, this work supports the

potential of hnMSC-derived HLCs as an alternative cell type for
toxicological studies.

http://dx.doi.org/10.1016/j.toxlet.2017.07.122
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20-03
tem cell derived hepatocyte like cells and
rimary human hepatocytes in relation to the

n vivo situation

an G. Hengstler

Ifado, Dortmund, Germany

he differentiation of stem cells to hepatocyte-like cells (HLC) offers
he perspective of unlimited supply of human hepatocytes. How-
ver, the degree of differentiation of HLC remains controversial.
o obtain an unbiased characterization, we performed a transcrip-
omic study with HLC derived from human embryonic and induced
tem cells (ESC, hiPSC) from three different laboratories. Genome-
ide gene expression profiles of ESC and HLC were compared

o freshly isolated and up to 14days cultivated primary human
epatocytes. Gene regulatory network analysis demonstrated that
LC represent a mixed cell type with features of liver, intestine,
broblast and stem cells. The “unwanted” intestinal features were
ssociated with KLF5 and CDX2 transcriptional networks. Cluster
nalysis identified highly correlated groups of genes associated
ith mature liver functions (n = 1057) and downregulated prolif-

ration associated genes (n = 1562) that approach levels of primary
epatocytes. However, three further clusters containing 447, 101,
nd 505 genes failed to reach levels of hepatocytes. Key TF of two of
hese clusters include SOX11, FOXQ1, and YBX3. The third unsuc-
essful cluster, controlled by HNF1, CAR, FXR, and PXR, strongly
verlaps with genes repressed in cultivated hepatocytes compared
o freshly isolated hepatocytes, suggesting that current in vitro
onditions lack stimuli required to maintain gene expression in
epatocytes, which consequently also explains a corresponding
eficiency of HLC. The present gene regulatory network approach

dentifies key transcription factors which require modulation to
mprove HLC differentiation. Toxicological applications of HLC will
e described in comparison to primary hepatocytes and the in vivo
ituation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.123

20-04
tem cell-derived models to improve
echanistic understanding and prediction of

uman drug-induced liver injury

hris Goldring

MRC Centre for Drug Safety Science, University of Liverpool,
iverpool, United Kingdom

rug-induced liver injury (DILI) remains a burden to the public, the
harmaceutical industry and regulators. Not only do we lack clear
echanisms that can explain the injury, but the manifestations of
ILI are diverse, they are difficult to diagnose, and also they can

ake weeks or even months to develop. Whilst there are few good
nimal models of DILI, there are similarly few good in vitro models
t present. Therefore, it is important that we understand what our
n vitro/in vivo models are fit for as well as their limitations. Other-

ise, model development will not be a rational scientific exercise.
his talk will explore the challenging area of liver toxicity, from
he perspective of the work being done in the MRC Centre for Drug
afety Science, and in our role as coordinator of the IMI MIP-DILI

roject. The following key themes will be addressed in this talk: The

mportance of phenotyping developing stem cell models, based on
PS and tissue-derived stem cells, using not only transcriptomic,
ut also proteomic and functional assays. What does hepatotoxic-
 PRESS
s xxx (2017) xxx–xxx

ity look like in an animal model, and can we emulate this in a dish?
How should new stem cell-based technologies be used appropri-
ately in hepatotoxicity safety assessment? Can biomarkers help to
relate data derived in vivo and in humans back to in vitro models?

http://dx.doi.org/10.1016/j.toxlet.2017.07.124

S20-05
Characterization and application of iPSCs in
drug discovery research. Focus in hepatocytes

Cristina Bertinetti-Lapatki

Pharmaceutical Sciences, Hoffmann – La Roche, Basel, Switzerland

The development of novel drugs is a complex and long process,
with high incidence of failure rates mainly attributed to toxicities
or lack of efficacy. At the preclinical stages, from the initial phases of
target identification and selection of candidate molecules through
toxicity safety assessments the use of relevant in vivo and in vitro
models play a key role in the reduction of drug attrition.

Although the use of human primary cells allow to directly model
the effects of drugs on humans, their availability and in vitro func-
tionality are limited. As a result, often the efficacy and toxicity
screenings rely on the use of animal models and cell lines, which
may not always mirror the human situation.

Recent achievements in differentiation of iPSCs into virtually
any cell type can now help to overcome the limitations of using
animal models and some drawbacks of human primary cells. Fur-
thermore, the ability to model “human diseases on a dish” using
cultured PSCs has enable to improve the discovery and selection of
molecules for certain disorders where the lack of a suitable animal
model had hampered the development of adequate therapies.

In this lecture, our recent developments and applications of iPSC
derived models during drug discovery and pre-clinical toxicity test-
ing will be discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.125

S20-06
Human induced pluripotent stem cells in
hepatic toxicity assessment using 3D culture
technologies – A StemBANCC approach

Katrin Zeilinger 1, Nora Freyer 1, Georg Damm 2, Daniel Seehofer 2,
Frank Jacobs 3, Fanny Knöspel 1

1 Berlin-Brandenburg Center for Regenerative Therapies (BCRT),
Charité – Universitätsmedizin Berlin, Berlin, Germany
2 Department of Hepatobiliary Surgery and Visceral Transplantation,
University of Leipzig, Leipzig, Germany
3 Janssen Pharmaceutica, Beerse, Belgium

Currently, many drugs fail relatively late in the drug development
process because preclinical models used for toxicity assessment
do not really reflect the clinical situation in patients. The Stem-
BANCC project aims to generate well-characterized human induced
pluripotent stem cell (hiPSC) lines to study a range of dis-
eases and test for drug efficacy and safety. The project brings
together pharmaceutical companies, research institutions and
small and medium enterprises (SMEs) to enhance knowledge trans-
fer between academia and industry.
Our focus within StemBANCC lays in the generation of hepa-
tocytes from hiPSC to provide patient-specific cells for preclinical
studies on hepatic drug metabolism and toxicity. To support hepatic
differentiation of hiPSC, we use a dynamic four-compartment

dx.doi.org/10.1016/j.toxlet.2017.07.123
dx.doi.org/10.1016/j.toxlet.2017.07.124
dx.doi.org/10.1016/j.toxlet.2017.07.125
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ioreactor technology that approximates the natural environ-
ent of the cells in the native organ. Hepatic differentiation of

iPSC was investigated in the bioreactor system using a three-
tep differentiation protocol. The analysis of hepatic differentiation
arkers showed a higher albumin secretion, an increased expres-

ion of hepatic marker proteins and a significantly (p < 0.05) higher

evel of cytochrome P450 (CYP) isoenzyme CYP2B6 in 3D cultures
s compared with 2D cultures. Further enhancement of hepatic
aturation of hiPSC was attained by using a modified culture
edium containing endothelial cell growth supplements. Thus, the
 PRESS
s xxx (2017) xxx–xxx 3

StemBANCC approach of applying 3D culture technologies enables
large-scale hiPSC differentiation and opens the perspective for
improved preclinical drug testing with patient-derived specific
cells.

This work has received support from the EU/EFPIA/Innovative
115439).

http://dx.doi.org/10.1016/j.toxlet.2017.07.126

dx.doi.org/10.1016/j.toxlet.2017.07.126
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xidatively damaged nucleic acids – Analyses and roles in disease
21-01
easurement of

-oxo-7,8-dihydro-2′-deoxyguanosine in urine
y an improved ELISA

avel Rossner Jr. 1, Hilmi Orhan 2, Gudrun Koppen 3, Kazuo
akai 4, Regina M. Santella 5, Antonin Ambroz 1, Andrea
ossnerova 1, Radim J. Sram 1, Miroslav Ciganek 6, Jiri Neca 6, Ege
rzuk 2, Neliye Mutlu 2, Marcus S. Cooke 7

Institute of Experimental Medicine AS CR, Prague, Czech Republic
Ege University, Faculty of Pharmacy, Bornova-Izmir, Turkey
Flemish Institute for Technological Research, Antwerp, Belgium
Japan Institute for the Control of Aging, Shizuoka, Japan
Columbia University, New York, United States
Veterinary Research Institute, Brno, Czech Republic
Florida International University, Miami, United States

LISA, commonly used for the detection of urinary 8-oxo-7,8-
ihydro-2′-deoxyguanosine (8-oxodG), has been criticized for high

nter-laboratory variability and poor agreement with chromato-
raphic techniques. We performed an inter-laboratory comparison
f 8-oxodG assessed in urine by ELISA using standardized exper-
mental conditions (sample pre-treatment with solid-phase
xtraction, performing analysis using a kit from a single manufac-
urer, strict temperature control). We compared the results with
igh-performance liquid chromatography-tandem mass spec-
rometry (HPLC–MS/MS) and tentatively identified compounds
hat may contribute to the discrepancy between both methods. For
ll but one participating laboratory (Data 1) we observed consistent
LISA results lying mostly within 1 SD of the mean 8-oxodG concen-
ration. Mean 8-oxodG levels assessed by ELISA correlated with the
ata obtained by HPLC-MS/MS (R = 0.679, p < 0.001). The correlation

mproved when Data 1 were excluded from the analysis (R = 0.749,
< 0.001). We identified three outlying urine samples; one with an
LISA 8-oxodG concentration lower, and two with 8-oxodG levels
igher, than those measured by HPLC-MS/MS. Omitting these sam-
les further improved inter-methodology agreement (R = 0.869,
< 0.001). In the outliers with high 8-oxodG estimates aromatic
nd heterocyclic compounds were tentatively identified using
as chromatography–mass spectrometry. Application of authentic
tandards revealed the presence of saccharides, includingd-glucose
nd d-galactose as putative interfering substances. In summary,

ssay standardization improved ELISA inter-laboratory agreement,
lthough some variability is still observed. There are compounds
ontributing to overestimation of 8-oxodG by ELISA, but only

378-4274/
in some urine samples. Thus, despite significant improvement,
ELISA still should not be considered a robust alternative to
chromatographic techniques. Supported by GA CR (16-14631S).

http://dx.doi.org/10.1016/j.toxlet.2017.07.128

S21-02
Oxidative stress and feto-maternal well-being
in pregnancy

Marcus Cooke 1, Justin Konje 2, Neelam Potdar 2

1 Environmental and Occupational Health, Florida International
University, Miami, United States
2 University of Leicester, Leicester, United Kingdom

Small for gestational age (SGA) babies have a significantly increased
risk of perinatal mortality, and some are at an increased risk of
developing metabolic disease in later life. The aetiopathogenesis
of SGA is poorly understood, although factors such as maternal
systemic disease, smoking and recreational drugs have been impli-
cated. It is well established that pregnancy itself results in a degree
of ‘physiological’ oxidative stress, with increased, ‘pathological lev-
els’ of oxidative stress implicated in a variety of complications of
pregnancy.

Measurement of oxidatively modified nucleic acid compo-
nents, such as 8-oxo-7,8-dihydro-2′-deoxyguanosine (8-oxodG),
have been used widely as biomarkers of oxidative stress. Some of
these products can be examined in extracellular matrices, such as
urine, offering a valuable means by which oxidative stress may be
assessed non-invasively, circumventing issues of DNA extraction
and artefact.

We performed a longitudinal, case-control study in low risk
pregnant women, with no current or pre-existing medical illness, to
investigate whether increased oxidative stress in early pregnancy is
associated with increased risk of SGA. Recruitment was performed
at the time of the dating ultrasound scan (12 ± 2 weeks gestation).
Spot urine samples, collected at 12 ± 2 and 28 ± 2 weeks of ges-
tation, were analysed for 8-oxodG by LC–MS/MS, and corrected
for creatinine. SGA was defined as birthweight <10th centile based
on a customised centile calculator. We discovered that urinary 8-
oxodG concentrations were significantly increased in pregnancies
with subsequent SGA, compared to concentrations in normal preg-

nancies, concluding that this may reflect early placental changes
pre-dating clinical features of SGA.

http://dx.doi.org/10.1016/j.toxlet.2017.07.129

TOXLET-9830; No. of Pages 2
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http://www.sciencedirect.com/science/journal/03784274
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21-03
xidative DNA damage in cancer patients:
ssociations between persistent organic
ollutants and biomarkers of cellular targets

ilmi Orhan

Pharmaceutical Toxicology, Faculty of Pharmacy, Ege University,
ornova/İzmir, Turkey

NA damage is one of the highly concerned outcomes of chem-
cal exposure, as it may induce tumour development. Persistent
rganic pollutants (POPs), namely halogenated pesticides, poly-
hlorinated biphenyls and polybrominated diphenyl ethers have
een linked to oxidative stress and cancers among the other nox-

ous effects. The aim of the current study is to explore whether
here is an association between environmental exposure to POPs
nd tumour progression in breast, kidney and stomach tissues in
umans. Cellular DNA and protein oxidative damage markers (8-
HdG and dityrosine, respectively), have also been analysed in the
atients and healthy control group, and assessed whether there
re changes in these parameters because of the disease. Tissue
nd blood POP concentrations were, although weakly, associated
ith cancers in patients. DNA and protein damage was found to be
igher in patients compared to healthy volunteers. Data suggested
hat POPs may involve in tumour initiation and/or progression in
umans.

The studies in author’s laboratory have been supported by

he Scientific and Technical Research Council of Turkey (TUBITAK,
BAG-114S310).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.130
 PRESS
s xxx (2017) xxx–xxx

S21-04
The response to oxidative stress: A
gene–environment interaction

Eugenia Dogliotti

Department of Environment and Health, Istituto Superiore di Sanità,
Rome, Italy

How genetic variability and lifestyle factors modulate the response
to oxidative stress is poorly explored. To disentangle the con-
tribution of genetics and environmental exposures to oxidative
stress response a twin population was selected. The non-enzymatic
antioxidant capacity (NEAC) and the repair capacity of 8-oxo-
7,8-dihydroguanine (OGG activity) were measured in blood of 64
monozygotic and 31 dizygotic twin pairs. Since metals are known
to inhibit DNA repair and may modify the antioxidant response
the levels of 12 metals (As, Cd, Cu, Hg, Pb, Se, Zn, Al, Co, Cr, Mn,
Ni) were measured in blood from the same subjects. The contrib-
utions of genetic and environmental effects were assessed using
standard univariate twin modelling. Our data show a substantial
role of environmental factors in NEAC and OGG activity variance
that is not explained by twins’ age. Exogenous environmental fac-
tors such as metals contribute to oxidative stress by decreasing
NEAC and inhibiting repair of oxidatively induced DNA damage
(Medda et al., FRBM, 2016). In a different experimental approach we
have undertaken a fine characterization of the response to oxida-
tive stress of cells derived from patients defective in DNA repair, in
particular Cockayne syndrome (CS) A and B patients. CS-A and CS-B
cells features include ROS hyperproduction, accumulation of oxida-
tively induced genome damage, mitochondrial dysfunction and
increased apoptosis. We provide evidence that these cells, under
chronic ROS/RNS exposure, present hyperactivation of DRP1 that
causes excessive fission/fragmentation, thus involving DNA repair

proteins in the control of mitochondrial dynamics (Pascucci et al.,
Oncotarget, 2016).

http://dx.doi.org/10.1016/j.toxlet.2017.07.131

dx.doi.org/10.1016/j.toxlet.2017.07.130
dx.doi.org/10.1016/j.toxlet.2017.07.131
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22
ong-term (Inhalation) toxicity of poorly soluble nano materials

ticle exposure groups, whereas squamous-cell metaplasias were
observed only in some BaSO -exposed animals.
22-01
ong-term inhalation study with CeO2- and
aSO4 nanomaterials – Study design, in-life
ndings, and lung burden

an Ma-Hock 1, Sibylle Groeters 1, Volker Strauss 1, Jana Keller 1,
arin Wiench 2, Bennard van Ravenzwaay 1, Robert Landsiedel 1

Experimental Toxicology and Ecology, BASF SE, Ludwigshafen/Rhein,
ermany
Product Safety, BASF SE, Ludwigshafen/Rhein, Germany

he long-term toxicity of nano Ceriumdioxide (CeO2, NM-212)
nd Bariumsulfate (BaSO4, NM-220) was examined in a long-
erm inhalation study (24 months of exposure according to OECD
estguideline no. 453, and an additional 6 months postexposure
bservation period) in female rats [Crl:WI(Han)] at BASF SE, Lud-
igshafen, Germany.

The study is funded by German Ministry for the Environment,
ature Conservation, Building and Nuclear Safety (BMUB), Ger-
an Environment Agency, FKZ371261206, Federal Institute for
ccupational Safety and Health, FKZ2325, NanoREG project (FP
/2007-2013, 310584) and BASF SE; advised by an external expert
ommittee.

Female rats (100/group) were whole-body exposed to CeO2 (0.1;
.3; 1; 3 mg/m3), BaSO4 (50 mg/m3) or clean air (as control) for two
ears. The aerosol generation was stable and particle sizes were
ithin respirable range (1.4–2.3 �m). No substance-related clinical

igns of toxicity were observed (i.a. body weight, mortality).
The lung burden after three months’ exposure to CeO2 were

2 �g (0.1 mg/m3) and 1.4 mg (3 mg/m3) and proportionally
ncreased after 12 months. After three months of exposure, ani-

als exposed to BaSO4had an unexpectedly low lung burden
1.7 mg/lung) after 3 months’ exposure – indicating an unusually
ast clearance – and over-proportionally increased to 10 mg/lung
fter 12 months.

Broncho-alveolar lavage showed an increase in neutrophils
PMN) and 13 other parameters, indicating an inflammatory lung
esponse. The histopathological findings are presented in a subse-
uent presentation (see Ernst et. al. same EUROTOX session).

This study showed CeO2 with physiological lung clearance at
ow concentration and relatively high inflammatory potency, and
aSO with an unexpectedly fast initial lung clearance and com-
4
aratively lower inflammatory potency.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.133

378-4274/
S22-02
Long-term inhalation study with CeO2- and
BaSO4-nanomaterials – Histopathology of the
lung

Heinrich Ernst 1, Susanne Rittinghausen 1, Dirk Schaudien 1,
Sibylle Gröters 2, Lan Ma-Hock 2, Jana Keller 2, Petra Apel 3, Robert
Landsiedel 2

1 Department of Pathology, Fraunhofer Institute for Toxicology and
Experimental Medicine ITEM, Hannover, Germany
2 Department of Experimental Toxicology and Ecology, BASF SE,
Ludwigshafen, Germany
3 German Environment Agency (UBA), Berlin, Germany

For the assessment of the chronic toxicity/carcinogenicity of nano
Ceria (CeO2, NM-212: 0.1; 0.3; 1; 3 mg/m3) and BaSO4 (NM-220:
50 mg/m3) with clean air as negative control, a long-term inhala-
tion carcinogenicity study (24 months of exposure according to
OECD guideline no. 453, and an additional 6 month post exposure
observation) was performed in female rats [Crl:WI(Han)] at BASF
SE, Ludwigshafen, Germany (EU-Project NanoReg, FP 7/2007-2013,
grant agreement no. 310584). The in-life part of the study was per-
formed at BASF SE (results are presented by Ma-Hock et al. in the
same EUROTOX session). The lungs of all animals were histologi-
cally evaluated at Fraunhofer ITEM, Hannover, Germany (German
Environment Agency [UBA]: FKZ 37 1261206; German Federal
Institute for Occupational Safety and Health [BAuA]: F2325).

An extended histopathology protocol was used for lung exam-
ination in order to detect very small tumors. The formalin-fixed
and paraplast-embedded (6 tissue cassettes) lung lobes were step-
sectioned at intervals of 500 �m between the sections resulting
in a total of 60–70 sections per rat lung. Histopathological findings
(nomenclature according to INHAND [International Harmonization
of Nomenclature and Diagnostic Criteria for Lesions in Rats and
Mice]) were documented for each step section, animal-wise tabu-
lated and statistically evaluated. For neoplasms, the surface area per
step section was determined allowing calculation of the approxi-
mate tumor volume. Preliminary results after 24 months inhalation
of CeO2 or BaSO4 showed no increased tumor incidence in the lungs.
Bronchiolo-alveolar hyperplasias were increased in all nanopar-
4

http://dx.doi.org/10.1016/j.toxlet.2017.07.134
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22-03
iokinetics of engineered nanoparticles (NPs)

oseph Brain 1, Ramon Molina 1, Nagarjun Konduru 1, Wendel
ohlleben 2, Uschi Graham 3

Department of Environmental Health, Harvard T.H. Chan School of
ublic Health, Boston, United States
BASF SE, Ludwigshafen, Germany
Center for Applied Energy Research, University of Kentucky,
exington, United States

y using neutron-activated (NA) NPs, a complete recovery and
ocalization of the delivered dose are possible, although limited to
he radioactive element. This permits a better characterization of
P biokinetics compared to ICP-MS or electron microscopy, which

equire elaborate and expensive sample preparation. We studied
aSO4 and CeO2 NPs and ionic Ce. After NA, Ba and Ce become the
amma emitters 131Ba and 141Ce.

We found that four weeks after intratracheal (IT) instillation into
ats, 141Ce from both CeO2 NPs and ionic Ce (CeCl3) was cleared
lowly from the lungs. Prolonged cerium lung retention following
onic cerium instillation may be influenced by the intrapulmonary
ormation of insoluble cerium phosphate NPs. A contributor to
he slow clearance of CeO2 NPs might be dissolution followed
y insoluble particle formation. Although small, there is greater
ranslocation of 141Ce to other organs following intratracheal
nstillation than after gavage.

BaSO4 NPs had a much shorter pulmonary clearance half-time
nd higher bioavailability as measured by translocation of radioac-
ive 131Ba from the lungs to extrapulmonary organs. One-third
f the instilled dose of 131Ba from BaSO4 NPs appeared in other
rgans, especially bone at 28 days. We believe that particle disso-
ution, Ba ion transport into the blood, followed by Ba retention in
one is a likely scenario. Ba from BaSO4 had very low bioavailability
ollowing gavage. Therefore, NP swallowing after fur deposition and
ubsequent grooming during CeO2 or BaSO4 NP aerosol exposure
re unlikely to result in extrapulmonary retention.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.135

22-04
ong-term toxicity carbon nanotubes:
ommonality and differences

raig Poland, Rodger Duffin, Fiona Murphy

Centre for Inflammation Research, University of Edinburgh,
dinburgh, United Kingdom

he past decade has seen intense efforts to determine the risks that
xposure to carbon nanotubes (CNT) may present to workers. Con-
ern over the toxicity of CNT stems, in part, from the fibrous shape
f CNT and the role shape plays in the toxicity of certain materials

uch as silicon carbide and asbestos. Whilst early efforts focused
n the acute inhalation toxicity of CNT, as with many particles it is
he long-term inhalation toxicity of CNT that is of greatest concern,
articularly restrictive lung disease and cancer.
 PRESS
s xxx (2017) xxx–xxx

Certain forms of CNT can induce inflammation as well as
foreign-body-type reaction in the lung characterized by granuloma
formation and fibrosis indicating failed clearance from the lung. It
has also been shown that CNT fibres can transit the lung and be
retained in other tissues such as the pleural cavity where there
is concern over asbestos-like carcinogenicity. Long-term direct
administration to these tissues has shown that CNT can induce
mesothelioma and common molecular events such as oxidative
DNA damage, increased mitosis and proliferation. The commonal-
ity between the pro-oncogenic activity of certain CNT and asbestos
raises concerns but the toxicity profile of CNT differs with different
forms of CNT with some being more hazardous than others. This
indicates a role for certain physicochemical properties in toxicity
and the possibility that different CNT may be categorized differ-
ently based on hazard potential. However, this raises the question
‘what still needs to be done to properly categorize CNT for toxicity’?

http://dx.doi.org/10.1016/j.toxlet.2017.07.136

S22-05
Genotoxicity of engineered nanoparticles

Maria Dusinska, Naouale El Yamani, Elisabeth Elje, Elise
Rundén-Pran

Health Effects Laboratory, Department of Environmental Chemistry,
NILU-Norwegian Institute for Air Research, Kjeller, Norway

Physicochemical properties of engineered nanomaterials (NMs)
and nanoparticles (NPs) differ significantly from those of corre-
sponding bulk chemicals. Risk assessment presents a challenge
with the increasing number of NPs/NMs in production and use.
Thus there is an emphasis on developing alternative in vitro tests
and high throughput methods for assessing NM toxicity. Existing
in vitro models may not be sufficient to fully identify and charac-
terise all the hazards that may be associated with NMs, as different
exposure schedules may be needed, with emphasis on chronic and
repeated exposures. New, more physiologic in vitro models of the
respiratory system have been developed. Pulmonary cells exposed
at the air-liquid interface to aerosols of inhalable poorly soluble
NPs/NMs may generate different toxicity compared to classic sub-
merged exposure to suspensions and thus can be more suitable to
predict accurately in vivo effects.

For in vitro genotoxicity assessment, DNA damage, gene
mutations, chromosome breakage and/or rearrangements (clas-
togenicity), and numerical chromosome aberrations (aneuploidy)
should be evaluated. The ability of NPs/NMs to penetrate cellular
and nuclear membranes has added a new dimension to particle
toxicology, and should be taken into account in in vitro genotox-
icity studies. New in vitro approaches such as toxicogenomic or
epigenetics may also be useful for identification of mechanisms
of (geno)toxicity. Examples of genotoxicity testing with several
poorly soluble NMs will be presented.

Supported by EC FP7 NANoREG (NMP4-LA-2013-310584),

NRC NorNANoREG (239199/O70), HISENTS (H2020-NMP-2015-
685817), and ERA-NET EuroNanoMed II GEMNS projects.

http://dx.doi.org/10.1016/j.toxlet.2017.07.137

dx.doi.org/10.1016/j.toxlet.2017.07.135
dx.doi.org/10.1016/j.toxlet.2017.07.136
dx.doi.org/10.1016/j.toxlet.2017.07.137
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st
ands-on risk assessment in the 21 century: reports from the front
ine

pesticides and insecticides on the other hand as proof-of-concept
23-01
he HESI Risk 21 project: An innovative tool in
isk assessment

lan Boobis 1, Michelle Embry 2, Timothy Pastoor 3

Centre for Pharmacology & Therapeutics, Imperial College London,
ondon, United Kingdom
ILSI Health and Environmental Sciences Institute (HESI),
ashington, DC, United States

Pastoor Science Communication, LLC, Greensboro, NC, United
ingdom

hilst current approaches to the risk assessment of chemicals have
erved us well, they need to be updated to reflect advances in
cience and to better address the needs of risk assessment. The
LSI Health and Environmental Sciences Institute (HESI) has there-
ore developed Risk Assessment in the 21st Century (RISK21), a
ramework for the scientific, transparent and efficient assessment
f chemical risk to human health. The RISK21 framework was
esigned around the way in which chemical risk assessment infor-
ation is obtained and used. It is a problem formulation-based,

xposure driven, tiered approach that enables an informed decision
o be made on the risk to human health when sufficient information
s obtained. Two case studies were developed to illustrate applica-
ion of the framework. In the first, a new ‘nth’ in class insecticide
as assessed for use in treatment of mosquito bed nets to help pre-

ent malaria. Existing knowledge from similar chemicals and their
se patterns was used to direct the testing strategy and help in
aking recommendations. In the second case study, a large num-

er of chemicals had been detected in surface and ground water.
s these might enter drinking water they needed to be prioritised

or their potential human health concern. Approaches to use of the
ramework for assessing possible cumulative risk from these chem-
cals were also developed. These case studies established the utility
f the framework in assessing the value of available information

nd what, if any, additional information would be needed to enable
onclusions on chemical safety.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.139

378-4274/
S23-02
The EU-ToxRisk project: An integrated program
driving mechanism-based toxicity testing and
risk assessment

Bob van de Water

Leiden Academic Centre for Drug Research, Leiden University, Leiden,
Netherlands

The EU-ToxRisk aims to drive a paradigm shift in toxicology
towards an animal-free, mechanism-based integrated approach
to chemical safety assessment. The project will unite all rele-
vant disciplines and stakeholders to establish: (i) pragmatic, solid
read-across procedures incorporating mechanistic and toxicoki-
netic knowledge; and (ii) ab initio hazard and risk assessment
strategies of chemicals with little background information. The
project is focused on repeated dose systemic toxicity (liver, kidney,
lung and nervous system) as well as developmental/reproduction
toxicity. Different human tiered test systems are integrated to bal-
ance speed, cost and biological complexity. Advanced technologies,
including high throughput transcriptomics, RNA interference, and
high throughput microscopy, will provide quantitative and mech-
anistic underpinning of toxic events. The project combines in silico
tools and in vitro assays by computational modelling approaches.
The EU-ToxRisk work plan is structured along a broad spectrum
of case studies, driven by the cosmetics, (agro)-chemical, pharma
industry together with regulators. The approach involves iterative
training, testing, optimization and validation phases to establish fit-
for-purpose integrated approaches to testing and assessment with
key EU-ToxRisk methodologies. The presentation will highlight the
main results of the project so far, exemplified by two case stud-
ies focused around solutions for biological read-across-based risk
assessment using liver steatotis induced by various valproic ana-
logues on the one hand and neuronal toxicity caused by mitotoxic
studies.

http://dx.doi.org/10.1016/j.toxlet.2017.07.140

TOXLET-9832; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
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dx.doi.org/10.1016/j.toxlet.2017.07.140
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23-03
ands-on risk assessment in the 21st century-

he ECHA perspective

avid Bell

Evaluation Directorate, European Chemicals Agency, Helsinki,
inland

CHA’s vision is to become the world’s leading regulatory authority
n the safety of chemicals, and application of the best scientific
ractice is a key aspect of that objective.

Short term, ECHA has identified where the science is ready in
erms of acceptability for some lower-tier endpoints, has updated
uidance, and worked with the Commission so that the REACH
nnexes have been changed. ECHA works on the development of
ethods/IATAs, and to promote the use of alternative methods via

rovision of guidance and educational materials. For higher-tier
ndpoints, the approaches still need refinement, and there is scope
or improvement.

Medium term, ECHA aims to address the substances of highest
oncern, using dossier evaluation, authorisation and restriction in
coordinated approach. Currently, there are >10,000 unique sub-

tances registered with REACH, and up to 25,000 expected for 2018.
CHA is developing methods to identify those dossiers of high-
st concern, incorporating the use of information from exposure
stimations, and from new and alternative methods that estimate
azard (such as ToxCast assays). Successful identification of sub-
tances of highest concern is key for ECHA’s regulatory strategy.

Long term, there is high activity in the development of
pproaches to predict toxicity directly in human. ECHA’s ambi-
ion is to actively follow these scientific development and plans to
ro-actively contribute by bringing the regulatory relevance to the
iscussions. ECHA is working internationally (with OECD), and will
upport the European Commission to ensure that the legal frame-
ork of REACH continues to evolve to reflect changing scientific

nowledge.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.141

23-04
oncawe’s approach towards human health risk
ssessment in the 21st century: Hands-on
xperience from the petroleum industry

ans Ketelslegers

Concawe, Health, European Petroleum Refiners Association, Brussels,
elgium

etroleum substances (PS) are a prototypical example of UVCBs
Unknown or Variable composition, Complex reaction products
nd Biological materials), which present enormous challenges for
cience-informed regulatory decision making due to the chemi-
al complexity and multi-constituent nature with largely unknown
nd variable composition. Therefore, regulators and industry have
common interest to define a process for (petroleum) UVCBs to

nsure that there is no underestimation of hazards and at the same

ime minimize or eliminate the use of animals in toxicology testing
o ensure safe use.

Over the past decades, major advancements have been made
n biotechnology that have changed, and are changing, the field
 PRESS
s xxx (2017) xxx–xxx

of toxicological sciences. Concawe, recognising both the extensive
opportunities but also appreciating the current shortcomings of
these new technologies, has several ongoing research efforts aim-
ing to progress the risk assessment of petroleum UVCBs - focusing
on either directly informing human health hazard assessments and
indirectly by informing and underpinning read-across approaches.
Experience with both applications of high content screening tools
on PS will be presented, with a particular focus on CAT-APP: a multi-
year research consortium initiated in 2016 by Concawe, applying
high-content screening data to underpin grouping and read-across
under regulatory programmes such as REACH.

Overall, an overview will be given of the feasible alternative
approaches that are being developed at Concawe, working towards
a more sustainable framework for 21st century human health
assessment of PS with a focus on minimizing the reliance on animal
testing in regulatory submissions.

http://dx.doi.org/10.1016/j.toxlet.2017.07.142

S23-05
New approach methods for emerging chemicals
policy challenges

Andrew Worth, Maurice Whelan

European Commission, Joint Research Centre, Directorate F – Health,
Consumers and Reference Materials, Chemical Safety and Alternative
Methods Unit, European Union Reference Laboratory for Alternatives
to Animal Testing, Italy

To protect human health and the environment from risks of
chemical exposure, the European Union has adopted a compre-
hensive suite of chemicals legislation. At present, the assessment
and risk management of chemicals is dominated by substance-
by-substance approaches and, in many cases, a reliance on the
observation and interpretation of adverse effects in animal tests.
Moreover, the current regulatory framework does not fully address
emerging concerns such as the need to assess the risks of combined
exposures to chemicals across regulatory sectors. These concerns
are recognised in the 7th Environment Action Programme (7th
EAP), which was adopted in 2013 by the Council and the Parlia-
ment. The 7th EAP commits the Commission to develop a strategy
for a “Non-Toxic Environment” by 2018.

This presentation will argue that an increasing reliance on
new approach methods in toxicology will be a crucial element in
the implementation of Commission’s forward looking chemicals
agenda. However, in order to improve the acceptance and use of
new approach methods, a paradigm shift is needed not only in
terms of the methods used, but also in terms of the regulatory
framework in which information requirements and associated trig-
gers/waivers are specified. In other words, there is a need to develop
approaches for hazard classification and risk assessment that are
better suited to the type of intermediate-effect information that is
typically derived from new approach methods. The vision for such
a framework is based on the principle that “equivalent protection
criteria”, expressed entirely in terms new approach data, can be
defined for toxicological hazards and exposure levels of low/no con-
cern. This presentation will provide examples to illustrate how this

vision could be realised and will refer to various ongoing research
and policy initiatives that will support this transition.

http://dx.doi.org/10.1016/j.toxlet.2017.07.143

dx.doi.org/10.1016/j.toxlet.2017.07.141
dx.doi.org/10.1016/j.toxlet.2017.07.142
dx.doi.org/10.1016/j.toxlet.2017.07.143


S

A
n

S
A
m

M
J

S

T
c
i

1

2
3

h

0

ARTICLE IN PRESSG Model

Toxicology Letters xxx (2017) xxx–xxx

Contents lists available at ScienceDirect

Toxicology Letters

journa l homepage: www.e lsev ier .com/ locate / tox le t

24
pproaches for the assessment of next generation tobacco and
icotine products
24-01
n assessment strategy for candidate
odified-risk tobacco products (MRTP)

anuel Peitsch, Maurice Smith, Bruce Clark, Frank Luedicke,
ean-Pierre Schaller, Patrick Vanscheeuwijck, Julia Hoeng

Research & Development, Philip Morris International, Neuchatel,
witzerland

his presentation will describe a strategy for the assessment of
andidate MRTPs with a focus on novel non-clinical approaches,
llustrated with concrete examples. Specifically:

. The assessment framework and how this guides study design
and defines expected outcomes.

. The assessment program and the key objectives it must meet.

. Focus on systems toxicology-based studies:
1. Brief description of systems toxicology-based product assess-

ment process. This section will cover the five steps that lead
from exposure study conduct to the evaluation of a product
biological impact factor.

2. Comparative exposure studies in human organotypic (3D) tis-
sue cultures of respiratory epithelia. This section will describe
a typical study conducted with tissue cultures grown at the
air-liquid interface and exposed to whole cigarette smoke or
MRTP aerosol.

3. Switching studies in animal models of disease. This section
will describe the design principles and the key outcomes of a
study conducted in an animal model of disease.

4. Verification. This section will provide a brief description of

sbvIMPROVER.com, a crowd-based approach to the indepen-
dent verification of methods, tools and study outcomes.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.145

378-4274/
S24-02
Non-clinical and clinical assessment of an
e-cigarette product

Christopher Proctor, Marianna Gaca, Frazer Lowe, Emmanuel
Minet, Stacy Fiebelkorn, Krishna Prasad, Oscar Camacho, Ian
Fearon, Chuan Liu, Christopher Wright, Kevin McAdam, James
Murphy

Research & Development, British American Tobacco Limited,
Southampton, United Kingdom

E-cigarettes are devices that create a simple aerosol containing
nicotine, propylene glycol, glycerol and flavours that users typi-
cally inhale. Their use has become widespread in several countries
including the US and the UK. The UK Royal College of Physicians has
concluded e-cigarettes are likely to be more than 95% safer than
cigarettes.

Through a case study using a commercially available closed
modular e-cigarette, we illustrate studies that demonstrate e-
cigarettes have the potential to be a reduced risk product compared
to a scientific reference tobacco product (3R4F).

Chemical characterisation showed dramatic differences
between cigarette smoke and the e-cigarette aerosol. The e-
cigarette aerosol substantially simpler, it contains >95% less
toxicants than cigarette smoke.

In vitro toxicology assessment including mutagenicity, cyto-
toxicity, genotoxicity, oxidative stress and tumour promotion,
demonstrated a substantial reduction in the toxicological impact
of e-cigarette aerosol compared to cigarette smoke for every one
of the tests. A systems biology toxicogenomics approach showed
a large difference between the perturbations caused by cigarette
smoke and e-cigarette aerosols.

Clinical research on the nicotine pharmacokinetics of cigarette
and e-cigarettes use confirmed that both products delivered nico-
tine in a similar manner, but that the data acquired are very
sensitive to study design and the characteristics of the human vol-
unteers.

Developing toxicological screens for consumer safety across the
wide range of e-cigarette devices and liquids has become partic-
ularly important and is leading to the development of products
standards.
These studies reinforce the potential of e-cigarettes to play an
important role in tobacco harm reduction.

http://dx.doi.org/10.1016/j.toxlet.2017.07.146

TOXLET-9833; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
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24-03
athway to regulatory submission: The Swedish
atch story

im Solyst

Swedish Match, Severna Park, United States

wedish Match is the only company to have received a Premar-
et Tobacco Application (PMTA) order from the US Food and Drug
dministration (FDA). Swedish Match is also the only company

o have a pending Modified Risk Tobacco Product application
MRTPA). The PMTA decision and the pending MRTPA decisions
re for the Company’s line of General snus products sold in the
S. The statutory standard that must be met for both pathways is a
emonstration that the products are protective of the public health.

Swedish Match submitted an abundance of scientific evidence,
ncluding human health data derived from Swedish studies, and a
etailed description of how the product is manufactured and the

evels of Harmful and Potentially Harmful Constituents. In addition
o providing evidence, maneuvering through the two regulatory
athways (PMTA and MRTPA) was a challenging experience requir-

ng insight into the statutory language and intent (Section 910 and
11 of the Tobacco Control Act) and deciphering guidance docu-
ents issued by FDA.
The presentation will include a description of FDA’s reasoning

or issuing the PMTA order and the decision process to date for the
RTPA.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.147

24-04
obacco harm reduction and e-cigarettes

iccardo Polosa 1,2

Department of Clinical and Experimental Medicine, University of
atania, Catania, Italy
Institute of Internal Medicine and Clinical Immunology, University
ospital “Policlinico-V. Emanuele”, Catania, Italy

obacco harm reduction seeks to decrease the net damage to health
ssociated with the use of combustible tobacco products. It is based
n the concept that “smokers smoke for nicotine but die from tar,”
xpressed by British tobacco addiction researcher Michael A.H.
ussell, referring to combustion products and toxins other than

icotine, which are present in smoke. Although nicotine itself may
ot be absolutely harmless, several studies evaluating the effects
f non-combustible nicotine products have shown that it is highly
nlikely to contribute significantly to smoking-related cancer and
 PRESS
s xxx (2017) xxx–xxx

cardio-respiratory disease. Reducing health risks and reversing
harm associated with cigarette smoke is now a reality. Alternative
sources of nicotine to smokers who are unable or unwilling to quit
tobacco and nicotine entirely are now available and many more are
being introduced on the market.

This talk will review biomarkers of exposure which have
been widely used to monitor human uptake of tobacco smoke
constituents in relation to studies presenting data on cur-
rent and emerging THR tools (e.g. e-Cigarettes, Tobacco Heated
Products, smokeless tobacco and NRT). Biomarkers of physiolog-
ical/biological effect will also be reviewed and their applicability to
regulatory pathways discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.148

S24-05
Building pathways for regulatory acceptance of
alternative methods for tobacco product
assessment

Erin Hill, Holger Behrsing

Institute for In Vitro Sciences, Gaithersburg, United States

The Family Smoking Prevention and Tobacco Control Act (TCA)
of 2009 gave the U.S. Food and Drug Administration’s Center for
Tobacco Products (CTP) regulatory authority over the manufac-
ture, marketing and distribution of tobacco products in the United
States. Estimates of the potentially large number of animals that
could be used to meet toxicology requirements of this regulation
are concerning to industry and animal protection organizations
alike. However, following guidance set forth in the 2007 NAS report
“Toxicity Testing in the 21st Century: A Vision and Strategy”, U.S.
regulatory authorities and industry are actively looking for ways to
incorporate more predictive, mechanistic, non-animal models to
replace the traditional use of animals in toxicology testing. There-
fore, these new regulations may offer opportunities to bring forth
optimized and standardized in vitro testing approaches to be con-
sidered for regulatory decision making. In 2015 the Institute for In
Vitro Sciences, Inc. initiated a collaborative, multi-laboratory Proof
of Concept study to standardize testing approaches commonly used
by industry for product stewardship purposes. Three commonly
used endpoints – ciliary beat frequency, goblet cell hyperplasia
and mucus production – were assessed under standardized proto-
cols using two commercially available human reconstructed airway
models (EpiAirway, MatTek Corporation and Mucilair, EpiThelix).
Preliminary results of the study along with strategies to approach

the regulatory agency will be presented as an example of collabo-
rative efforts to gain regulatory acceptance of in vitro methods.

http://dx.doi.org/10.1016/j.toxlet.2017.07.149

dx.doi.org/10.1016/j.toxlet.2017.07.147
dx.doi.org/10.1016/j.toxlet.2017.07.148
dx.doi.org/10.1016/j.toxlet.2017.07.149
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25
azard assessment of chemical respiratory sensitizers: Regulatory
eeds, scientific progress and industry perspective
25-01
egulatory needs for the assessment of
espiratory sensitisation under REACH and CLP

abrice Broeckaert, Laura H. Rossi

Risk Management Directorate, Classification and Prioritisation Unit,
uropean Chemicals Agency, Helsinki, Finland

espiratory sensitisation and subsequent development of occupa-
ional asthma is still a frequent work-related disease linked with
ignificant health concerns. Estimation of the overall scale of the
isease, trends in incidence, and identification of high risk occupa-
ions and activities, relies on a variety of sources of data each with
ifferent strengths and weaknesses.

The REACH Regulation and Biocidal Products Regulation do not
equire data to be generated but any available information (non-
uman data, in vitro data, in vivo data or human data) needs to be

ncluded and assessed in the registration dossier. Under the CLP
egulation, classification and labelling (CLH) of a chemical as a
espiratory sensitiser is mainly based on unequivocal human evi-
ence and read-across. There are very few chemicals currently
n the market that have a harmonised CLH for respiratory sensi-
isation. However, the C&L inventory reports many notified and
elf-classified respiratory sensitisers.

This presentation will focus on the current status with regards
o REACH and CLP requirements and the regulatory needs for the
dentification and control of respiratory sensitisers. The application

f appropriate risk management measures is crucial for the safe use
f these chemicals.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.151

378-4274/
S25-02
An adverse outcome pathway for respiratory
sensitization by chemicals: The way forward?

Janine Ezendam 1, Stella Cochrane 2, Steve Enoch 3, Grace
Patlewicz 4, Erwin Roggen 5, Katherina Sewald 6, Kristie Sullivan 7

1 National Institute for Public Health and the Environment, Bilthoven,
Netherlands
2 Unilever Safety and Environmental Assurance Centre, Sharnbrook,
United Kingdom
3 School of Pharmacy and Biomolecular Sciences, Liverpool John
Moores University, Liverpool, United Kingdom
4 National Center for Computational Toxicology, US Environmental
Protection Agency, Durham, United States
5 3Rs Management and Consultancy, Copenhagen, Denmark
6 Immunotoxicology, Fraunhofer Institut für Toxikologie und
Experimentelle Medizin, Hannover, Germany
7 Toxicology and Regulatory Testing, Physicians Committee for
Responsible Medicine, Washington, United States

An Adverse Outcome Pathway (AOP) which describes the sequen-
tial chain of causally linked key events at the molecular, cellular,
organ and/or organism level that lead to an adverse outcome is a
novel concept in regulatory toxicology. The AOP framework is also
useful in informing the development and refinement of non-animal
test methods as well as their integration into testing and assess-
ment strategies. Chemical respiratory sensitization is an important
occupational health problem and one for which no accepted or val-
idated predictive test methods exists. Here, we investigated the
feasibility of developing an AOP for chemical respiratory sensi-
tization utilizing mechanistic knowledge already captured in the
published AOP for skin sensitization initiated by covalent binding.
A number of experts formed a project team aimed at developing
an AOP for this endpoint based on applying all available evidence
according to guidance provided by the OECD. The team identified a
number of commonalities and differences between respiratory and
skin sensitization pathways. Important differences included dif-
ferential selectivity of protein binding, dendritic cell interactions,
as well as the quality of immune responses associated with the
acquisition of sensitization. An important uncertainty in construc-

ting this AOP was that experimental evidence supporting some of
these differences was not always available. We present the progress
made in developing this AOP, discuss the challenges faced in its

TOXLET-9834; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
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it possible to determine if the response triggered by a chemical is
one of respiratory sensitization induction.

http://dx.doi.org/10.1016/j.toxlet.2017.07.154
ARTICLE
Abstracts / Toxicology

onstruction and highlight possible opportunities for testing and
ssessment of this toxicological endpoint.

This abstract does not necessarily represent U.S. EPA policy.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.152

25-03
n silico and in chemico approaches to identify
espiratory sensitisers

teve Enoch

School of Pharmacy and Biomolecular Sciences, Liverpool John
oores University, Liverpool, United Kingdom

he aim of this presentation will be to outline the use of in silico and
n chemico methods for the identification of organic low molecular

eight respiratory sensitisers (defined as chemicals with a molec-
lar weight of less than 1000 g/mol). The presentation will outline
he importance of considering protein binding towards lysine as the
ey molecular initiating event for these types of chemicals within
he construct of the Adverse Outcome Pathway (AOP) approach.

structure-activity analysis will be presented as support for the
ysine hypothesis. In addition, currently available in silico and in
hemico methods for identifying such chemicals will also be dis-
ussed. The advantages and limitations of these approaches will
e outlined. The talk will conclude with a reflection on what sci-
nce needs to be carried out in the future to fully understand the
hemistry of protein binding leading to respiratory sensitisation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.153

25-04
dvances in the development of in vitro airway
odels as innovative tools to identify chemical

espiratory sensitizers

rwin L. Roggen
3Rs Management and Consulting ApS, Lyngby, Denmark

n vitro test systems based on human cells or tissue combined
ith multiple endpoint analysis are believed to provide robust
 PRESS
s xxx (2017) xxx–xxx

alternatives for evaluating respiratory sensitization induction. Val-
idated methods or frameworks for identifying and characterizing
the hazard for sensitization induction by chemicals are not avail-
able yet.

The current mechanistic understanding of respiratory sensi-
tization induction to chemicals was collected and structured by
Sullivan et al. (https://aopwiki.org/wiki/index.php/Aop:39. Chem-
ical respiratory sensitization involves predominantly innate and
adaptive mechanisms which in concert drive Th2 immunological
mechanism. Some overlapping cellular events with skin sensi-
tization are well understood, but the full mechanism remains
unavailable. Innovative approaches to skin sensitization testing
are currently evaluated on respiratory sensitizers. Existing and
emerging test methods address the molecular initiation event(s)
(MIE(s)) and key events (KEs) identified by the AOP for respiratory
sensitization induction: (i) peptide/protein-binding, (ii) epithelial
inflammation, (iii) dendritic cell activation, maturation and migra-
tion, and finally (iv) T-cell (and (v) B cell (?)) priming. Development
of methods and approaches for testing and assessment of chemicals
with a potential to induce respiratory sensitization has been com-
plicated by the growing evidence that respiratory sensitization may
also occur via dermal exposure.

The aim of this presentation is to get closer to an understand-
ing of which sensitization AOP-related test methods would make

dx.doi.org/10.1016/j.toxlet.2017.07.152
dx.doi.org/10.1016/j.toxlet.2017.07.153
https://aopwiki.org/wiki/index.php/Aop:39
https://aopwiki.org/wiki/index.php/Aop:39
https://aopwiki.org/wiki/index.php/Aop:39
https://aopwiki.org/wiki/index.php/Aop:39
https://aopwiki.org/wiki/index.php/Aop:39
https://aopwiki.org/wiki/index.php/Aop:39
https://aopwiki.org/wiki/index.php/Aop:39
dx.doi.org/10.1016/j.toxlet.2017.07.154
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26
motions and Basal ganglia derangements: A molecule-to-men
pproach
26-01
opamine: Neuropsychiatric disorders and
eurotoxicity

yed Ali 1, Frederico Pereira 2,3

Neurochemistry Laboratory, Division of Neurotoxicology, National
enter for Toxicological Research/FDA, Jefferson, AR, United States
Institute of Pharmacology and Experimental Therapeutics/IBILI,
aculty of Medicine, University of Coimbra, Coimbra, Portugal
CNC.IBILI, University of Coimbra, Coimbra, Portugal

opamine (DA) is one of the most studied neurotransmitters after
erotonin. This neurotransmitter plays a major role in basal ganglia
elated behaviors, ranging from mood disorders, food addiction,
ense of smell, shopping, gambling to drug addiction and even self-
utilation. The deficit or high level of dopamine is associated with

everal neuropsychiatric disorders while damage to dopaminer-
ic cells has been associated with neurodegenerative diseases such
s PD. Our previous studies have suggested that some neurotox-
cants (e.g. methamphetamine, MPTP, rotenone, manganese, lead
nd iron) can induce dopaminergic neurotoxicity through oxidative
tress, reactive oxygen and nitrogen species. Recently we recently
rovided in vitro as well in vivo imaging evidence suggesting that
anoparticles can also induce dopaminergic damage. On the other
and, recent advances in nanomedicine have been shown to use of
anomaterials as carrier to drugs to treat dopamine related diseases
uch as PD. Both dopaminergic neurotoxicants as well as nanopar-
icles can affect other systems including blood brain barrier. There
re several drugs in the market which target the dopamine system
o treat neuropsychiatric disorders or neurological diseases. There-
ore, the focus of this session is to show how a disruption/damage of
opamine system can be detrimental to neurobehavioral and also
e associated with several neuropsychiatric disorders and neurode-
enerative diseases.

cknowledgements: FCT (Portugal) PEst-UID/NEU/04539/2013

nd FEDER-COMPETE (FCOMP-01-0124-FEDER-028417 and POCI-
1-0145-FEDER-007440).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.156
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S26-02
The mood is in the air: Environmental
neurotoxicants enter the brain via olfactory
system to induce depression in Parkinson’s
disease

Rui Prediger

Department of Pharmacology, Universidade Federal de Santa
Catarina, Florianópolis, Brazil

Classically, Parkinson’s disease (PD) is considered to be a motor sys-
tem disease and its diagnosis is based on the presence of a set of
cardinal motor signs that are consequence of a pronounced death
of dopaminergic neurons in the substantia nigra pars compacta
(SNc). The nigrostriatal dopaminergic degeneration also affects
other brain areas including the pre-frontal cortex (PFC), which has
been associated with the appearance of anhedonia and depression
at pre-motor phases of PD. Moreover, the presence of smell loss
and the pathological involvement of the olfactory pathways in the
early stages of PD are in accord with the tenants of the olfactory
vector hypothesis. This hypothesis postulates that some forms of
PD may be caused or catalyzed by environmental agents that enter
the brain via the olfactory mucosa. In this presentation, we will
provide an overview of evidence implicating xenobiotics agents in
the etiology of PD and review animal, mostly rodent, studies in
which toxicants have been introduced into the nose in an attempt
to induce behavioural or neurochemical changes similar to those
seen in PD.

http://dx.doi.org/10.1016/j.toxlet.2017.07.157

S26-03
Speeding and disliking: Methamphetamine
induces depressive-like behavior

Frederico Pereira 1,2

1 Institute of Pharmacology and Experimental Therapeutics/IBILI,
Faculty of Medicine of the University of Coimbra, Coimbra, Portugal
2 CNC.IBILI, University of Coimbra, Coimbra, Portugal
Methamphetamine (METH) is a basal ganglia toxicant and is
a highly addictive stimulant. METH abstinent abusers display
depression-related symptoms including inactivity, fatigue and
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drug induced dysfunctions, and their impact on reward processing
and emotional cognition.

http://dx.doi.org/10.1016/j.toxlet.2017.07.159
ARTICLE
Abstract / Toxicology

nhedonia. However, neurochemical alterations underlying these
ood alterations are poorly characterized. Herein, we aim to

rovide the affective behavior, and dopaminergic correlates of
ETH intoxication. Therefore, adult C57BL/6 mice were injected
ith METH (30 mg/kg, i.p.) and their striata and frontal cortices
ere analysed after probing their affective profile 3 days post-
ETH. Methamphetamine induced depressive-like behavior, as

ndicated by the decreased grooming time in the splash test, an
ncreased immobility time in the tail suspension test and by a
ransient decrease in sucrose preference test, within 3 days post-

ETH. At this time, METH did not alter anxiety-like behavior or
otor functions. This depressive-like profile was accompanied by
marked depletion of frontostriatal dopaminergic neurotransmis-

ion, indicated by a reduction in the levels of dopamine, DOPAC,
VA and tyrosine hydroxylase. In parallel, another neurochem-

cal feature of depression – astroglial dysfunction – was also
valuated. The astrocytic protein marker, glial fibrillary acidic pro-
ein, was increased in striatum but not in frontal cortex. These
ndings demonstrate that a single high dose of METH induces
epressive-like behavior in mice that are paralleled with fron-
ostriatal dopaminergic homoeostasis disruption. Importantly, we
resent new evidence that a 7-week treadmill program provided
n antidepressant effect to METH-intoxicated mice as gauged by
ail suspension and splash tests. Further studies are warranted to
isclose the neurochemical correlates of this physical exercise ben-
fit.

cknowledgements: FCT (Portugal) PEst-UID/NEU/04539/2013

nd FEDER-COMPETE (FCOMP-01-0124-FEDER-028417 and POCI-
1-0145-FEDER-007440).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.158
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S26-04
The role of basal ganglia in neuropsychiatric
disorders

Miguel Castelo-Branco

ICNAS-P, University of Coimbra, Coimbra, Portugal

The role of the basal ganglia in the functional dichotomy between
goal-directed and habitual behaviours has been document in
humans, extending previous evidence from rodent work. Accord-
ing to this dual-system model, different behavioural strategies
are used to respond to environmental demands. This provides
the ability to shift between strategies, thereby enabling successful
decisions. The goal-directed system encodes actions that are per-
formed to achieve specific outcomes, whereas the habitual-system
drives action selection based on stimulus-response associations.
It has been suggested that rodent cortico-striatal circuits involv-
ing prelimbic cortex and dorsomedial striatum are implicated in
goal-directed actions whereas the dorsolateral striatum is involved
in habit formation. Here we address the clinical neuroscience of
pathologies of neurotransmitters systems (GABA, Glutamate and
Dopamine) in relation to the function of the basal ganglia, including

dx.doi.org/10.1016/j.toxlet.2017.07.158
dx.doi.org/10.1016/j.toxlet.2017.07.159
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27
hallenges for validation of predictive biomarkers for both toxicology
nd ecotoxicology

ers will be demonstrated through case study. The contents of this
27-01
ommon good practices in biomarker
evelopment in toxicology and ecotoxicology

iorella Belpoggi 1,∗, Lygia Therese Budnik 2

Ramazzini Institute, Cesare Maltoni Cancer Research Center,
entivoglio, Bologna, Italy
University Medical Center Hamburg-Eppendorf, Institute for
ccupational and Maritime Medicine, Translational Toxicology and

mmunology, Hamburg, Germany

U-COST DiMoPEx Action is based on developing new concepts for
better understanding of health-environment interactions in the

tiology of non communicable diseases. DiMoPEx partners have
dentified some of the emerging research needs, which include
he lack of evidence-based exposure data, the need for human-
quivalent animal models implying human life- span and low dose
umulative exposures. To record environmental health exposures
nd internal hazard absorption, human biomonitoring is the most
uitable strategy. Biomarkers used can be any substances that are
easureable and indicate exposure or susceptibility or that pre-

ict the incidence or outcome of disease. The choice of the relevant
arker depends on the sampling time and the knowledge of foreign

ubstance metabolism. However, there are no magic biomonitor-
ng biomarkers that fulfill the criteria of both substance specificity
nd provision of an integrated estimate of individual health risk. To
mprove the characterization of possible risks to health, dose mon-
toring should be complemented by studies of biological effects.

biomarker of exposure should be specific for the chemical, be
etectable in small quantities, and be associated with prior expo-
ure. A biological marker that is pertinent to the preclinical lesions
f a disease is likely to be an excellent positive predictor of disease
tatus. The newest developments in effect biomonitoring have been

ble to bridge the gaps in the clarification of a potential association
etween exposure and the development of disease.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.161

378-4274/
S27-02
Role of the adverse outcome pathway (AOP)
framework in the validation of predictive
biomarkers

Daniel Villeneuve

US Environmental Protection Agency, Office of Research and
Development, Mid-Continent Ecology Division, Duluth, United States

Gene expression, enzyme activities, changes in endogenous
metabolite or hormone titers, altered histology, etc. are widely
used as biomarkers, but rarely, if ever, used for regulatory decision-
making or to define management objectives. The disconnect
between the measurements commonly used as biomarkers and the
endpoints and outcomes that we regulate on has served as one of
the major barriers to widespread application of biomarker data. The
adverse outcome pathway (AOP) framework was designed specif-
ically to address that barrier. An AOP is a conceptual framework
that captures and organizes information concerning the linkage
between some direct molecular initiating event, through which a
chemical interacts with a molecule in the body of an organism to
perturb its biology, and a cascade of measureable biological changes
that reflect progression toward and adverse outcome considered
relevant to risk assessment and regulatory decision-making. Mea-
sureable “key events” along the AOP can serve as biomarkers of
exposure and/or effect, while “key even relationships” define the
biological basis of the linkage, the empirical support available in
the extant literature, the quantitative understanding of how much
change in a biomarker signals progression toward adversity, and
the biological context (in terms of life-stage, sex, taxa, etc.) in which
a particular outcome is likely to be relevant. Application of the AOP
framework to validation and application of predictive biomark-
abstract neither constitute nor necessarily reflect US EPA policy.

http://dx.doi.org/10.1016/j.toxlet.2017.07.162
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during pregnancy and presence of GPx1 in the umbilical cord were
linked to verbal development problems.

http://dx.doi.org/10.1016/j.toxlet.2017.07.164
ARTICLE
Abstract / Toxicology

27-03
iomarkers in invertebrate species: Addressing
nvironmental, physiological and phylogenetic
ariability for a reliable monitoring of
reshwater ecosystem contamination

livier Geffard, Arnaud Chaumot

Ecotoxicology, Irstea, Villeurbanne, France

onitoring of chemicals and their impacts in aquatic ecosys-
ems requires biological assays to establish relationships between
ontamination and effects. This is an essential condition for the
mplementation of programs seeking the restoration of aquatic
nvironments. In this context, biomarkers are recognized as rel-
vant approach to improve the contamination assessment in the
eld. However, uncertainties related to the impact of physiological

actors, environmental conditions and population source, prohibit
ccurate interpretation of the biomarker modulations in terms
f contamination or toxicity. This talk is an illustration of our
pproach in the sentinel crustacean species Gammarus fossarum. In
first step, we developed in situ experimentations based on caged
rganisms. As opposition to passive monitoring, active monitor-
ng allows to use calibrated organisms from one control population
eeking to limit biological confounding factors. In this context, a
uite of markers addressing neurotoxicity (acetylcholinesterase),
enotoxicity (Comet assay) and digestive enzymes have been pro-
osed in this species. Then, for each marker, benchmark values
aking into account their natural variability in relation to environ-

ental confounding factors (temperature, alkalinity. . .) have been
etermined and validated in field experiments. Benchmark values,

ndependent of specific physico-chemical parameters of studied
ites, is a key step for using biomarkers as tool for large scale
national) survey. At last, the ecological relevance or predictive
ower of these biomarkers was improved one hand by establishing
elation between biomarker and organism’s fitness and other hand
y studying the divergence of these markers between populations
nd species.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.163

27-04
athway analysis of neurodevelopment toxicity
ue to prenatal combined exposure to heavy
etals and phthalates

enis A. Sarigiannis 1,2,3,∗, Kinga Polanska 4, Woijcek Hanke 4,
thanasios Salifoglou 1, Aikaterini Gabriel 1, Nafsika
apaioannou 1, Evangelos Handakas 2, Spyros Karakitsios 1,2

HERACLES Research Center – KEDEK, Aristotle University of
hessaloniki, Greece
Environmental Engineering Laboratory, Department of Chemical
ngineering, Aristotle University of Thessaloniki, Greece
Environmental Health Engineering, School for Advanced Study IUSS,
avia, Italy
Nofer Institute of Occupational Medicine, 91348, Lodz, Poland
n this study the exposome connectivity paradigm has been applied
n a mother-child cohort adopting a high dimension biology
 PRESS
s xxx (2017) xxx–xxx

approach that couples transcriptomics and metabolomics through
integrative bioinformatics and exposome-wide association algo-
rithms to draw links between combined exposures to metals and
endocrine disrupters and metabolic pathway dysregulation, as
well as between metabolic pathway perturbations and clinically
observed phenotypes of neurodevelopmental disorders such as
problems in linguistic, motor development and cognitive capacity.

Children (n = 148) were tested at year 1 and 2 of their life
using the Bailey battery of neurodevelopmental testing. Their
mothers had been exposed to metals and/or endocrine disrup-
ting compounds during the 2nd and 3rd trimester of pregnancy.
Biobanked plasma and urine samples from the mothers were ana-
lysed using a combination of LC–MS/MS ToF and NMR. Metabolic
pathways that seemed to be the most perturbed from the expo-
sure to the mixture of phthalates and metals were identified.
The results were summarized in a correlation globe that revealed
the most statistically significant associations between the expo-
sure variables as measured using human biomonitoring (in this
case, exposure to metals such as Pb, Se, Cu, and tobacco smoke
measured by the cotinine levels in blood). A second correlation
globe analysis provided an overview of the observed statistically
significant associations between neurodevelopmental health out-
comes as measured in terms of the Bayley test scores for different
types of neurodevelopmental endpoints (motor development, cog-
nitive function, linguistic skills, verbal expression) and the main
metabolic pathways perturbed. Key adverse outcome pathways
included perturbation of oxidative phosphorylation leading to dis-
ruption in mitochondrial respiration; overproduction of reactive
oxygen species (ROS); presence of glutathione peroxidase (GPx3)

dx.doi.org/10.1016/j.toxlet.2017.07.163
dx.doi.org/10.1016/j.toxlet.2017.07.164
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28
uantification: A key aspect in transitioning mechanistic approaches
rom hazard identification to risk assessment
28-01
hallenges and considerations in quantifying
echanistic data

ennings Paul

Physiology and Medical Physics, Medical University of Innsbruck,
nnsbruck, Austria

echnological advances have facilitated the development of data-
ich, mechanistically driven toxicology. It is now possible to
nvestigate the impact of compounds at the transcriptome,
pigenome, metabolome and proteome level and to integrate this
nformation into a systems biological snapshot. The costs of doing
uch types of experiments are decreasing and the biological models
re improving all the time. However, we are facing new challenges
n how this data is standardised, processed, interpreted, visualised
nd quantified. While quantification is cornerstone of toxicology,
t is challenging to apply at the subcellular level to 100s and poten-
ially 1000s of interdependent processes, many of which we do not
ully understand. This has been approached in the past by assessing
he altered number of entities in a certain pathway over the number
f total entities in a pathway. This approach is unsatisfactory and
rude, due to incomplete knowledge and the fact that metabolites,
enes and proteins can belong to several distinct pathways. More
ork needs to be done to facilitate the quantification of toxicologi-

ally relevant biological processes, which would greatly aide in the
urther development of systems toxicological approaches and risk
ssessment tools such a quantitative AOPs.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.166

28-02
uantification and relationship of stress and
dversity in cellular systems

lice Limonciel

Department of Physiology and Medical Physics, Medical University of
nnsbruck, Innsbruck, Austria
ukaryotic cells have evolved defence mechanisms against differ-
nt types of stress such as oxidative or hypoxic stress that are
onserved across many species and organs. These stress response
athways (SRPs) are activated in response to specific molecular

378-4274/
stimuli and essential to protect the cells against chemical toxicity.
Many SRPs are coordinated by one or more transcription factors
(TF) governing the expression of target genes and related proteins
that elicit a response to manage the stress at the origin of the acti-
vation. Thus, the transcript levels of these target genes represent an
excellent indicator of the activation of the pathway. Such activation
can be studied in relation to chemical concentration and duration of
exposure, thus providing a basis for quantification of the response
for risk assessment.

Similarly, analysis of the expression of markers of cellular dif-
ferentiation in in vitro systems can provide reliable indicators of
the impact of the chemicals on high differentiated functions that
are organ or cell type specific. In a risk assessment context, the
expression of these markers can also be concentration- and time-
dependent, thus allowing for the quantification of differentiation
characteristics as a marker of adversity in vitro.

The quantification and integration of SRP and adversity markers
will be presented with the example of human renal and liver cell
models exposed to a variety of chemicals. The implementation of
this approach into one of the first quantitative AOPs currently under
development will also be discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.167

S28-03
Inclusion of biokinetic principles and ADME as
inputs for AOPs

Nynke Kramer

Institute for Risk Assessment Sciences, Utrecht University, Utrecht,
The Netherlands

Regulatory toxicity testing is moving away from traditional ani-
mal models towards faster, more mechanistically informed, 3R
approaches. In vitro cell-based assays form an integral part of
these new approaches, but quantitatively linking in vitro readouts
to whole-body adverse outcomes with human-relevant key events
(KE) within an Adverse Outcome Pathway (AOP) framework
is mostly lacking. To extend the use of these assays to hazard
characterization and perform quantitative in vitro to in vivo

extrapolations (QIVIVE), the dose in the vitro test should be linked
to a dose in animals and human. In order to be successful, one
needs accurate information about the dose in the in vitro test.
Nominal concentrations after a single dose and for standard expo-

TOXLET-9837; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.166
dx.doi.org/10.1016/j.toxlet.2017.07.167


 ING Model

2 Letter

s
F
c
n
B
i
a
a
c
u
c
e
m

h

S
M

M

A
K
t
b
o
o
d
i
f
t
n
e
w

h

ToxRisk case studies and illustrate our presentation with data and
models for oxidative stress.
ARTICLE
Abstracts / Toxicology

ure periods may be appropriate for simple drug-like compounds.
or more hydrophobic, volatile and surfactant-like chemicals the
oncentration at the target in vitro (i.e. cells) is only a fraction of the
ominal concentration, varies over time and after repeated dosing.
ecause the fraction of the nominal concentration at the target

s chemical and assay setup dependent, one may misclassify KE
long an AOP and incorrectly define response thresholds in in vitro
ssays. To illustrate the importance of defining cell-associated
oncentrations over time in vitro assays for AOP development, we
se perfluorinated alkylated substances as proof-of-principle test
hemicals in a suite of (hepatic) assays measuring various biomark-
rs of toxicity, in conjunction with toxicokinetic/toxicodynamics
odelling, to quantitatively characterize KEs.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.168

28-04
odelling the quantitative aspects of AOPs

ark Cronin

Liverpool John Moores University, Liverpool, United Kingdom

OPs provide the possibility to demonstrate the linkages between
ey Events. Quantification of these linkages provides the prospect

o quantify the output, should data and/or modelling frameworks
e available. From such a framework, there is the possibility to
btain quantitative assessments of activity from assays indicative
f the rate-limiting steps, or Key Event Relationships. Given suitable
ata, a variety of modelling approaches are available ranging from

ndividual Quantitative Structure–Activity Relationships (QSARs)
or data from individual key events e.g. for a binding assay through
o a full multilevel model characterising, in a quantitative man-
er, the relevant KERs leading to the apical effect or other required

ffect. Currently, quantitative AOPs (qAOPs) are mainly aspirational
ith few examples, a framework to create qAOPs will be presented.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.169
 PRESS
s xxx (2017) xxx–xxx

S28-05
Systems biology tools for quantitative AOPs

Frederic Yves Bois

DRC/VIVA/METO, INERIS, Verleuil en Halatte, France

While hazard assessment can make use of descriptive adverse
outcome pathways (AOPs), risk assessment requires quantita-
tive relationships from exposure to effect timing and magnitude.
Such relationships can be made predictive using combinations of
physiologically-based pharmacokinetic (PBPK) and systems biol-
ogy modeling. However, the latter are typically very complex and
data hungry. Could “quantitative” AOPs be an intermediate route
for in vitro data integration and fast risk assessment? This question
is being investigated by the EU-ToxRisk project and we report here
on its progress in that area. First, going from qualitative (descrip-
tive) AOPs to quantitative AOPs is not so straightforward. The
primary data collected are typically molecular markers or phe-
notypic measurement, which can directly inform systems biology
models’ “variables”, while AOPs are defined in terms of initiating,
intermediate and key “events”. In the systems biology reference
framework, AOPs can be seen as elementary paths between molec-
ular species, but focusing on the links rather than on the species
themselves. So, AOP events must be turned into measurable mark-
ers prior to quantifying the AOP. Yet, this should not make it too
complex or too different from its qualitative original, otherwise the
benefit of simplicity and scientific consensus on the original AOP
will be lost. Given a suitable adaptation, there are then several ways
to derive relationships between measurable markers: from empir-
ical dose-response modeling to actual systems biology modeling.
We are exploring those various alternatives in the context of EU-
http://dx.doi.org/10.1016/j.toxlet.2017.07.170

dx.doi.org/10.1016/j.toxlet.2017.07.168
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29
dvancing computational and systems toxicology for the effective
esign of safer chemical and pharmaceutical products
29-01
he new toxicity tools to advance drug
evelopment

homas Hartung

Center for Alternatives to Animal Testing, Johns Hopkins Bloomberg
chool of Public Health, Baltimore, United States

oxicity evaluations for environmental chemicals undergo dra-
atic changes because of the large-scale International programs

o close the data gaps of the past and the introduction of new
egislations. Increasingly, this is cross-fertilizing with drug safety
esting. At the same time, there is growing concern how adequate
urrent drug toxicology is, especially for biologicals, but also with
espect to predicting human side effects and sorting out without
eed possibly successful substances. At the same time, technologi-
al developments impact on the field. The following trends will be
ddressed:

the increasing insight into the limitations of traditional tests
the more objective handling of existing data by evidence-based
approaches
the increasing predictive power of computational approaches
including read-across
quality-assurance of models, especially Good Cell Culture Practice
organotypic cultures (microphysiological systems) up to human-
on-chip solutions
the front-loading of toxicity considerations (“Green Toxicology”)
the data-rich high-content and high-throughput approaches
mechanistic toxicology organized by Adverse Outcome Pathways
and Pathways of Toxicity
the advent of Systems Toxicology and virtual organs/patients

Together, these developments are changing the way risk evalu-
tions of substances are performed. Their systematic development,

valuation and implementation represent key opportunities to
ptimize the contribution to the drug development process.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.172

378-4274/
S29-02
Computational systems toxicology:
Recapitulating the logistical dynamics of
cellular response networks in virtual tissue
models

Thomas Knudsen

National Center for Computational Toxicology, US EPA, Research
Triangle Park, North Carolina, United States

Translating in vitro data and biological information into a pre-
dictive model for human toxicity poses a significant challenge.
This is especially true for complex adaptive systems such as the
embryo where cellular dynamics are precisely orchestrated in
space and time. Computer cell agent-based models (ABMs) that
incorporate the logistical dynamics of complex signaling networks
built in CompuCell3D can be wired to recapitulate key mor-
phogenetic events. An array of embryologically inspired ABMs
or ‘virtual embryo’ provides an approach to in silico generation
of developmental phenotypes or ‘cybermorphs’ by electronically
manipulating the underlying biological network. By imputing tox-
icity profiles from in vitro assays on key genes, pathways or cellular
behaviors, a series of concentration-response curves may be trans-
lated into predicted adverse outcomes for developmental toxicity.
This provides a novel approach to translate concentration-response
profiles from high-throughput screening (HTS) libraries such as
ToxCast/Tox21 into a probabilistic prediction of developmental
toxicity. Combinations can be tested in silico for cumulative or
aggregate exposures as well as chemical-interactions with non-
chemical stressors. Model outputs to date include quantitative
predictions of effects on VEGF-mediated angiogenesis (angiodys-
plasia), androgen-mediated urethral closure (hypospadias), and
TGFß-mediated tissue fusion (cleft palate). Other virtual tissue
models underway include the limb-bud (phocomelia), endocardial
cushion (valvulo-septal defects), and neurovascular unit (micro-

cephaly).

Disclaimer: This abstract does not reflect EPA policy.

http://dx.doi.org/10.1016/j.toxlet.2017.07.173
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29-03
nowing the unknown: Computational
ethods to manage the boundaries of our

nowledge in chemical risk assessment

cott Boyer

Computational Toxicology, Swedish Toxicological Sciences Research
enter, Södertälje, Sweden

isk assessment, whether it be for pharmaceutical development,
ndustrial chemicals or for the environment is critically dependent
n information. In the ideal world information would be available
or all aspects of a risk assessment including inherent hazard of
he chemical(s) in question, their interaction as mixtures and the
elative exposure to each person based not only on the exposure
cenario, but also on their individual characteristics, such as age,
ender, body type and underlying disease phenotype. These criteria
or a full set of data are seldom, if ever, fulfilled. However, computa-
ional methods can be employed to fill in information gaps to gain a

ore accurate overall risk assessment but just as important, com-
utational methods can be used to highlight areas where data are

nadequate. Using computational methods to objectively identify
nowledge gaps is perhaps more important than any other contri-
ution in accurate risk assessment. This presentation will outline
he process and problems of using computational methods to aid
isk assessment and show examples where either our biological or
hemical knowledge is lacking. This step alone aid in focusing fur-
her experimentation to compliment current datasets in an efficient
nd focused way.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.174

29-04
eepTox: Toxicity prediction using deep

earning

ünter Klambauer, Thomas Unterthiner, Andreas Mayr, Sepp
ochreiter

Institute of Bioinformatics, Johannes Kepler University, Linz, Austria

e demonstrate that Deep Learning is the state-of-the-art com-
utational method for assay prediction outperforming all other in
ilico methods at the Tox21 Data Challenge.

Testing the toxicity of all existing compounds by biological
xperiments is neither financially nor logistically feasible. There-
ore the government agencies NIH, EPA and FDA launched the Tox21

ata Challenge within the “Toxicology in the 21st Century” (Tox21)

nitiative. The goal of this challenge was to assess the performance
f computational methods in predicting the toxicity of chemical
ompounds. State of the art toxicity prediction methods build upon
 PRESS
s xxx (2017) xxx–xxx

specifically designed chemical descriptors developed over decades.
Though Deep Learning is new to the field and was never applied to
toxicity prediction before, it clearly outperformed all other partici-
pating methods. We have shown that deep networks automatically
learn features resembling well-established toxicophores. In total,
our Deep Learning approach won both of the panel-challenges
(nuclear receptors and stress response) as well as the overall Grand
Challenge, and thereby sets a new standard in toxicity prediction.

http://dx.doi.org/10.1016/j.toxlet.2017.07.175

S29-05
Mode-of-toxicity prediction for molecular
design in the pharmaceutical industry

Friedemann Schmidt 1, Richard Brennan 2, Andreas Czich 1

1 R&D Preclinical Safety, Sanofi, D-65926 Frankfurt am Main,
Germany
2 R&D Preclinical Safety, Sanofi, Waltham, MA, United States

The design of novel pharmaceuticals requires the assessment and
constant monitoring of numerous parameters related to pharma-
cokinetics and safety. In the early discovery phase, combined in
silico/in vitro profiling strategies are effective in the development
of hypotheses and guiding principles to optimize novel drug can-
didates.

To support those efforts, a range of computational methods
has been developed and existing models have been customized
using Sanofi data. Methods include expert systems for predict-
ing genotoxicity and organ toxicity, machine learning models for
phenotypic endpoints such as phospholipidosis and phototoxic-
ity, prediction of activity against >1800 mostly human targets, and
multi-scale models to predict cardiosafety. All models have been
extensively validated and the best are characterized by statistical
performance of r2/r2(cv)/q2 ≥ 0.6.

In contrast to the advanced state of statistical computational
modeling, mechanistic pathways linking human protein targets to
adverse outcomes are poorly characterized. To fill some of these
data gaps, we have developed a process for deriving putative tox-
icity pathways from the literature. Causal reasoning was applied
to map ∼550 molecular biomarkers of Neural Tube Defects (NTD)
or Skeletal Defects (SD), identified by systematic literature mining,
into 57 novel pathways linked to NTD or SD.

We will discuss current Sanofi drug discovery case studies
where computational methods have been prospectively employed
to impact Sanofi research projects, focusing on those methods
that have added true value. Case studies will be provided in the
fields of ADMET prediction, such as phototoxicity, genotoxicity and

off-target polypharmacology in support of genotoxicity and car-
diosafety assessments.

http://dx.doi.org/10.1016/j.toxlet.2017.07.176
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30
linical toxicology of cannabis and cannabinoids
30-01
harmacology of cannabis and cannabinoids:
nderstanding the basis of toxicity

runo Mégarbane

Department of Medical and Toxicological Critical Care, Lariboisière
ospital Paris-Diderot University INSERM UMRS 1144, Paris, France

annabis is the most used drug of abuse world-widely. Developed
y chemists and pharmaceutical scientists to study the endo-
annabinoid system, synthetic cannabinoids (SC) rapidly spread on
he recreational scene, as the faster growing class of new psychoac-
ive substance. Sold as herbal mixtures under the brand name of
Spice” in Europe and “K2” in the US, SC are synthetized in clandes-
ine laboratories in China and South-Asia and mainly distributed
hrough the dark Internet. SC have been recently designated as
ontrolled substance in the majority of western countries. SC fam-
ly includes aminoalkylindole- (JWH series), indol- (AM series) and
yclohexylphenol- (CP series) derivatives that share no structural
ommonality with �9-tetrahydrocannabinol found in the plant
annabis; but recently additional structures appeared like halo-
enated compounds. SC similarly act on the cannabinoid receptors
CB1 and CB2) with increased potency, eliciting cannabimimetic
ffects but resulting in more prolonged and severe toxicity in
busers. Binding affinities to CB1and CB2 receptors have varying
ntrinsic values when measured by in vitro assays, but Ki values are
ot necessarily equivalent to ED50 determined in vivo. Animal stud-

es have demonstrated that SC effects are 2–100 times more potent
han �9-tetrahydrocannabinol, including weight-loss, analgesic,
nti-inflammatory, anti-seizure, and anti-cancer growth effects.
dditional effects have been attributed to SC like the inhibitory
ffects on the cholinergic contraction in airways through prejunc-
ionnal CB1 receptors. Due to their extensive spread, SC represent a
ajor challenge given the variety of compounds and the persistent
nowledge gaps in their pharmacology.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.178

378-4274/
S30-02
Toxicovigilance of synthetic cannabinoids –
Perspectives from the EU early warning system

Michael Evans-Brown

European Monitoring Centre for Drugs and Drug Addicition
(EMCDDA), Lisbon, Portugal

In the mid-2000s, rumors spread of a new ‘herbal high’ called
Spice which when smoked gave a strong cannabis-like effect. By
the end of 2008, European investigators found that the plant
material was laced with highly potent synthetic cannabinoids.
Since then, 169 cannabinoids have been identified on Europe’s
drug market—including 11 in 2016—making them the largest
group of substances monitored by the EU Early Warning System.
These cannabinoids have been used to create hundreds of differ-
ent products sold as ‘legal’ replacements for cannabis. In 2015,
more than 24,000 seizures weighing 2.3 ton were made by law
enforcement. Bulk powders made in China and capable of pro-
ducing millions of doses made up 20% of the seizures, including:
5F-AMB (61 kg), 5F-AKB48 (61 kg) and ADB-FUBINACA (57 kg). Syn-
thetic cannabinoids share some pharmacological similarities with
(−)-trans-�9-tetrahydrocannabinol; however many are super-
agonists at the CB1 receptor; little else is known about most of
them, including their effects on other targets. More cannabinoids
has meant more toxicity—e.g. >28 MDMB-CHMICA-related deaths
in Europe. These products have also caused mass poisonings. Their
use by vulnerable groups such as the homeless and prisoners is
increasing. The harms are fuelled by the high potency of the sub-
stances and poor manufacturing processes. This leads to highly
concentrated amounts of the substance—‘hot pockets’—leading to
higher doses and increased risk of poisoning and death. I’m going
to discuss these challenges and share our experiences of the cen-

tral role toxicovigilance plays in identifying and understanding the
observed harms.

http://dx.doi.org/10.1016/j.toxlet.2017.07.179
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30-03
he acute neuropsychiatric effects of cannabis
nd cannabinoid receptor agonists from a
linical perspective

hristopher Yates

Emergency Department/Clinical Toxicology Unit, Hospital
niversitari Son Espases, Palma de Mallorca, Spain

ith cannabis being the most widely used illicit drug in Europe
nd synthetic cannabinoid receptor agonists the fastest growing
roup of novel psychoactive substances, their presence in Emer-
ency Department presentations is significant. Neuropsychiatric
ymptoms are the most common manifestations of acute toxicity
n patients presenting to the Emergency Department after cannabis
xposure and include agitation/aggression, psychosis, confusion,
nxiety and hallucinations (Dines et al., 2015a). Experience from
ultiple isolated case reports and case series, as well as from the

uro-DEN (Dines et al., 2015b) and Euro-DEN plus projects (multi-
entre sentinel Emergency Department project collecting data on
cute recreational drug toxicity) highlight a similar constellation
f neuropsychiatric symptoms in users of synthetic cannabinoid
eceptor agonists with additional physical manifestations, which
an range from vomiting to a range of cardiovascular effects (tachy-
ardia, hypertension).

A separate review of drug induced psychosis among Euro-
EN presentations also showed frequent associations between
annabis and synthetic cannabinoid receptor agonists and psy-
hosis (Vallersnes et al., 2016). Although most neuropsychiatric
ffects are short-lived and easily managed and most patients will be
ischarged directly from the Emergency Department, some cases
f agitation and especially psychosis pose a clinical challenge and
significant burden on resources.

eferences

ines, A.M., et al., 2015a. J. Med. Toxicol. 11, 415–421.
ines, A.M., et al., 2015b. Clin. Toxicol. 53, 893–900.
allersnes, O.M., et al., 2016. BMC Psychiatry 16, 293.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.180

30-04
he complex interaction between cannabinoids
nd psychiatric and cognitive effects

mir Englund

Department of Psychosis studies, Institute of Psychiatry, Psychology
nd Neuroscience. King’s College London, London, United Kingdom

annabis contains at least 144 compounds which are unique

o the plant, known as cannabinoids. Depending on the genetic

ake-up of the plant, it produces differing levels of the different
annabinoids. Recent studies of police-seized cannabis have found
significant increase in the average levels of its main cannabinoid
 PRESS
s xxx (2017) xxx–xxx

D9-tetrahydrocannabinol (THC), while levels of cannabidiol (CBD)
(2nd most common and non-intoxicating) have remained low or
absent. In this presentation, the recent findings regarding the risk
of psychosis and cognitive impairment from cannabis use will be
discussed. Emerging evidence suggest that cannabis with greater
levels of THC are more harmful while CBD may offset these harms.
Additionally, experimental studies from our lab which highlights
the psychotigenic and cognitively impairing effects of THC as well
as the cognitively protective and potentially anti-psychotic effects
of CBD will be presented.

http://dx.doi.org/10.1016/j.toxlet.2017.07.181

S30-05
The cardiovascular effects of cannabis and
cannabinoids: Myth or reality?

David Wood

Clinical Toxicology, Guy’s and St Thomas’ NHS Foundation Trust and
King’s Health Partners, London, United Kingdom

Cannabis is the most commonly used recreational drug across
Europe. Typically cannabis toxicity is considered mild; in a review
of cannabis presentations by the European Drug Emergencies Net-
work, 77% required no treatment and 86% were discharged directly
from the ED (Dines et al., 2015). There are case reports/series
of myocardial ischaemia, arrhythmias and sudden death tempo-
rarily related to cannabis, supported by larger case-control/cohort
studies. In a case crossover study of patients interviewed post-
myocardial infarction about their use of cannabis, although those
that had used in the 24 h pre-infarction was small (37.1%), there
was an increased relative risk (RR) (4.8) of myocardial infarc-
tion in the hour following use, however less than following
cocaine use (23.7) (Mittleman et al., 1999). Using an epidemi-
ological dataset and controlling for confounding factors, daily
use of cannabis was associated with an increased RR (1.9) of
palpitations.(Petronis et al., 1989), however less than with cocaine
use (3.4). Synthetic cannabinoids are one of the largest groups of
new psychoactive substances. Although initial reports of toxicity
were “cannabis-like”, there are increasing data of cardiovascu-
lar toxicity. In a sub-analysis of cases in the EU Spice II Plus
project, 80% of cases involved cardiovascular toxicity (tachy-
cardia, hypertension, ECG abnormalities) (Hermanns-Clausen
et al., 2016). These studies suggest that cannabis and cannabi-
noids are associated with cardiovascular toxicity, although less
than that seen with stimulants like cocaine (Mittleman et al.,
2001).

References

Dines, A.M., et al., 2015. J. Med. Toxicol. 11, 415–421.
Mittleman, M.A., et al., 2001. Circulation 103, 2805–2809.
Mittleman, M.A., et al., 1999. Circulation 99, 2737–2741.

Petronis, K.R., et al., 1989. Drug Alcohol Depend 23, 219–226.
Hermanns-Clausen, M., et al., 2016. Drug Test Anal. 8, 1030–1038.

http://dx.doi.org/10.1016/j.toxlet.2017.07.182
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31
arly life stress, maternal depression and antidepressants:
evelopmental neurotoxicity aspects
31-01
he “neurotoxicology” of early life stress (ELS):
erinatal epigenetic programming of synaptic
nd behavioral development

atharina Braun

Zoology and Developmental Neurobiology, Institute of Biology, Otto
on Guericke University, Magdeburg, Germany

evelopment is a dynamic process involving the interplay between
enes and the environment that can lead to diverse phenotypic
utcomes. Withdrawal or variations of maternal care, deprivation,
eglect and exposure to early life stress (ELS) have long-term con-
equences on brain functions and thereby alter stress reactivity,
ear responses, affect, cognition and social/reproductive behavior
n offspring. We observed that exposure to chronic (first 3 postna-
al weeks) ELS induces depressive-type behaviors in male offspring,
hich are accompanied by epigenetic and structural changes in
refronto-limbic brain regions. Depending on the timing, dura-
ion and severity of early life adversities, exposure to ELS does
ot always induce negative consequences but may also induce
esilience. Mild ELS (3 days postnatally), induces sex-specific epi-
enetic and brain structural changes in prefrontal and limbic
rain regions, which are associated with improved cognitive and
motional development. Moreover, exposure to multiple stress
pisodes (prenatal stress + postnatal stress) can induce resilience
owards stressors in later life (stress “inoculation”). Unveiling the
euronal mechanisms mediating resilience is an essential prereq-
isite to optimize preventive and therapeutic approaches.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.184

31-02
erinatal SSRIs, maternal stress, and their
ffects on social behaviors in male and female
ffspring

odi Pawluski

IRSET-INSERM UMR 1085, University of Rennes 1, Rennes, France
t has been well documented that early life stress can have long
erm effects, often altering the course of development for subse-
uent generations, on a variety of domains. However, very little

378-4274/
research has investigated how early life experiences alter the
serotonergic system or how such changes to the serotonergic sys-
tem can alter social and emotional health of offspring. With the
key role that serotonin plays in neurodevelopment, social behav-
iors and mental health, and the growing use of selective serotonin
reuptake inhibitor medications (SSRIs) to treat maternal affective
disorders during the perinatal period, more research is needed to
understand how perinatal SSRI exposure alters offspring outcomes
in both males and females. Work from laboratory rodent models
will be presented which shows an often long-term, sexually differ-
entiated, effect of perinatal SSRIs on social behaviors and related
neurobiology. Understanding the benefits and risks of perinatal
exposure to SSRIs medications will aid in improving the health and
well-being of mother and child.

http://dx.doi.org/10.1016/j.toxlet.2017.07.185

S31-03
Adrenocortical stress hormones as factors
involved in negative developmental
consequences of early life stress:
Corticosterone/cortisol vs. aldosterone

Daniela Jezova

Laboratory of Pharmacological Neuroendocrinology, Institute of
Experimental Endocrinology, Biomedical Research Center, Slovak
Academy of Sciences, Bratislava, Slovakia

The negative consequences of early life stress are often attributed
to the action of glucocorticoids. Indeed, the glucocorticoids, though
inevitable for many physiological functions, can induce toxic effects
on the developing brain. A protective phenomenon against neu-
rotoxic corticosterone action is so called “stress hyporesponsive
period” in rodents aged 2–14 days. We have found recently that low
stress-induced corticosterone levels in 10-day pups are replaced
by high increases in plasma aldosterone (Varga et al., 2013). We
have also shown that not only glucocorticoids but also aldos-
terone can affect behaviour and emotions, such as anxiety and
depression (Hlavacova and Jezova, 2008). We are investigating
such interactions in animal models, healthy humans and patients

with depression. Adult rats exposed to hypoxia in the perina-
tal period showed a reduced adrenocortical and adrenomedullar
response to a single antidepressant treatment. Prepubertal children
exposed to daily life stress of school examination showed changes

TOXLET-9840; No. of Pages 2
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It is suggested that treatment of pregnant and lactating women
with venlafaxine is likely not less harmful.

http://dx.doi.org/10.1016/j.toxlet.2017.07.187
ARTICLE
Abstract / Toxicology

n salivary aldosterone depending on their trait anxiety. Finally,
ur preliminary data show changes in salivary aldosterone also in
hildren suffering with depressive disorder. In conclusion, hor-
one aldosterone deserves more attention with respect to its

otential contribution to the neurodevelopmental alterations
nduced by early life stressors. Supported by grants of VEGA-
/0057/15 and APVV-15-0063.

eferences

lavacova, N., Jezova, D., 2008. Horm. Behav. 54, 90–97.
arga, J., et al., 2013. Comparison of stress-induced changes in adults and pups: is

aldosterone the main adrenocortical stress hormone during the perinatal period
in rats? PLoS ONE 8, e72313.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.186

31-04
euroendocrine and neurobehavioral toxicity
f antidepressant treatment in pregnancy and

actation

ichal Dubovicky

Department of Developmental and Behavioral Toxicology, Institute of
xperimental Pharmacology and Toxicology, Slovak Academy of

ciences, Bratislava, Slovakia

epression during pregnancy and in the post-partum period is a
rowing health issue in modern society. An important question is
 PRESS
s xxx (2017) xxx–xxx

whether to treat or not to treat depression during gestation and
lactation. Venlafaxine, a representative of selective noradrenaline
reuptake inhibitors, is used to treat a wide spectrum of mood dis-
orders. The limited number of prenatal and perinatal studies raises
the question about the safety of venlafaxine therapy. The aim of this
study was to investigate consequences of venlafaxine treatment
during the pre- and postnatal period on anxiety- and depression-
like behaviors of the male and female rat offspring. Dams were
treated orally with venlafaxine from day 15 of gestation to post-
natal day 20 at doses of 7.5, 37.5 and 75 mg/kg. In the lowest and
middle dose groups, perinatal exposure to venlafaxine resulted
in both genders in decreased anxiety-like behavior of the adult
offspring in the light-dark box and elevated plus-maze test, com-
pared to vehicle-exposed controls. Similarly, in the forced-swim
test, venlafaxine-exposed offspring exhibited reduced depression-
like behavior. Moreover, treatment of mothers with venlafaxine led
to an increase in plasma corticosterone and aldosterone concen-
trations in the offspring. These results suggest that pre- and early
postnatal exposure to venlafaxine may interfere with functional
development of the brain, though not necessarily in a negative way.

dx.doi.org/10.1016/j.toxlet.2017.07.186
dx.doi.org/10.1016/j.toxlet.2017.07.187
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32
dvanced human liver model systems for translational integrated
hemical safety testing strategies
32-01
2D & 3D fluorescent toxicity pathway reporter

latform for high throughput imaging-based
valuation of hepatotoxicity liabilities

ob van de Water

Leiden Academic Centre for Drug Research, Leiden University, Leiden,
etherlands

he activation of adaptive stress response pathways is a key event in
rug-induced cell injury. Toxicogenomics has established the most

mportant stress pathways that are involved in liver injury. We
ave established GFP-based adaptive stress response reporters in
epG2 cells based on bacterial artificial chromosome transgenome

echnology. These reporters allow the analysis of the dynamics of
tress pathway activation at the single cell level in high through-
ut microscopy based assays. Our reporters cover, amongst other,
xidative stress, DNA damage, unfolded protein response and heat
hock responses. We have systematically assessed the application
f these reporters for the prediction of DILI in both 2D monolayer
nd 3D spheroid systems using automated imaging and compared
ur results to data in primary human hepatocytes based on legacy
ata. We have compared the use of these reporters for single dosing
nd repeated dosing regimens with either end-point measure-
ents or taking advantage of live cell imaging. Also concentration

anges that are based on available maximal human in vivo plasma
oncentration for each individual compounds or applying the same
oncentration range for all compounds has been tested. Over-
ll the data indicate that different DILI drugs activate different

tress response reporters and that these reporters contribute to an
mproved mechanism-based assessment of DILI liability.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.189

378-4274/
S32-02
Combined genome, metabolic and
environmental engineering to create more
functional hepatocytes from pluripotent stem
cells

Catherine Verfaillie

Stem Cell Institute, KU Leuven, Leuven, Belgium

Pluripotent stem cells (PSCs) can generate all cell types of the
human body and therefore hold enormous promise as disease mod-
els and for regenerative medicine. As liver injury is by far the major
reason for drug retraction during clinical trials, hepatocytes for use
as toxicity screening systems are a highly sought after cell type.
Despite major efforts, growth factor based differentiations from
PSCs cannot yet generate hepatocytes with mature detoxifying
functions. Because also primary hepatocytes lose their detoxifying
function upon culture, in vitro conditions clearly have an enormous
impact on hepatocyte maturity. We will present data that com-
bined genome, metabolic and environmental engineering can start
to circumvent these hurdles, and significantly enhance the mature
metabolic function of PSC hepatocytes, such that they can now be
used for drug metabolisation and toxicity studies. (on behalve of
Ruben Boon, Manoj Kumar, Laura Ordovás, Bela Schmidt, Catherine
Verfaillie)

http://dx.doi.org/10.1016/j.toxlet.2017.07.190

S32-03
Application of 3D liver microtissues for
assessment of drug-induced liver injury (DILI)
and for studying liver steatosis

Radina Kostadinova, Fabrice Müller, Tobias Strassfeld, Simon
Messner, Monika Kijanska, Wolfgang Moritz, Patrick Guye, David
Fluri

InSphero AG, Zurich, Switzerland

Primary hepatocytes in 2D culture (PHH) are widely used for pre-

diction DILI, however their predictivity is limited due to rapid
de-differentiation enabling only testing of acute toxicity. 3D
InSightTM Human Liver Microtissues (hLiMT) consisting of primary
multi-donor hepatocytes and Kupffer cells have shown to preserve
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tissues respectively). The respective chips have been transferred
into routine commercial use.

http://dx.doi.org/10.1016/j.toxlet.2017.07.192
ARTICLE
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iver specific function and metabolic cytochrome activity over five
eeks in culture. We investigated the utility of the 3D hLiMT for

hort- and long-term drug toxicity assessment and for develop-
ent of an in vitro model of liver steatosis. The assessment of the

oxicity using ATP as a cell viability marker has been performed of
10 marketed drugs with known DILI potential on 2D PHH and 3D
LiMT. The hLiMT, exhibited a more than 2-fold increased sensi-
ivity for detection of DILI compounds, depending on the threshold
mployed. For the development of the in vitro liver steatosis model
he tissues were incubated with various concentrations of free fatty
cids and nile-red staining was performed using confocal micro-
opy at several time points. Lipid accumulation was observed up to
-fold upon 7 days of treatment with oleate, palmitate, or both in a
hysiological relevant 2:1 (oleate:palmitate) ratio as compared to
he control.

Our data demonstrated that 3D hLiMT are a suitable model for
ssessment of DILI and for development of liver steatosis model for
rug efficacy testing.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.191

32-04
ulti-organ on a chip: Human

hysiology-based assessment of liver toxicity

va-Maria Dehne, Tobias Hasenberg, Reyk Horland, Uwe Marx
TissUse GmbH, Berlin, Germany

oxicologists are facing an ever-increasing dilemma as the amount
f substances awaiting testing is accumulating whilst their test
 PRESS
s xxx (2017) xxx–xxx

systems are not optimal to predict safety in humans properly.
Although animal models are still widely used to evaluate the toxic
effects of drugs, chemicals and alike they are regarded as out-
dated tools with limited predictability. Standard in vitro cell culture
assays, on the other hand, are failing to emulate the human cellular
microenvironment and, therefore, lead to a rapid dedifferentiation
and loss of function in primary human cell cultures.

Microphysiological multi-organ chips have been recognized as a
powerful tool for recreating a physiological environment for long-
term in vitro cultures and emulating human biology at the smallest
acceptable scale. Their ability to host 3D organoid constructs in
a controlled microenvironment with mechanical and electrophys-
iological stimuli has been shown in many single-organ devices.
Combining these single-organ models in a common media circuit
in an organ-like arrangement further allows to study tissue-tissue
interactions and to predict the spatio-temporal fate of a substance.

The new opportunities for the application of organ-on-a-chip
systems, as well as important challenges in realizing the full poten-
tial of this technology will be addressed. Furthermore, latest result
of our multi-organ-chip will be presented. Several combinations of
organs have been performed using this platform (e.g. a co-culture of
liver equivalents with skin, intestine, pancreatic islets or neuronal

dx.doi.org/10.1016/j.toxlet.2017.07.191
dx.doi.org/10.1016/j.toxlet.2017.07.192
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ISS 1a

The investigative toxicology consortium symposium Part 1

ISS 1a-01
Setting the scene – The investigative toxicology
landscape in the European pharmaceutical
industry

Adrian Roth

Pharmaceutical Sciences, Roche Innovation Centre Basel,
Hoffmann-La Roche Ltd, Basel, Switzerland

Successful discovery phase drug safety assessment requires
in-depth hazard identification and integrated experimental
approaches to address target and lead compound risks to support
target assessment, candidate prioritization, candidate selection and
de-risking of safety flags from animal and clinical testing. These
are work packages typically connected to the field of Investiga-
tive Toxicology. To better define the mission, scope and set up of
Investigative Toxicology, we have conducted an industry-wide sur-
vey covering 14 European-based Pharmaceutical companies. The
results show that while there is significant diversity on how those
teams are positioned within pre-clinical safety organizations and
to what extent experimental work is being conducted in house
compared to CRO’s or in academic labs, there is high degree of con-
gruence with respect to key areas of activity and the deliverables.
Along with this, similar challenges could be identified related to
availability of tools and technologies able to predict und support
a human relevant safety assessment and where there would be a
need for investment. While newer developments in the field of e.g.
modern cell culture techniques or readout technologies hold high
promises to improve safety prediction, some of these approaches
still need thorough validation and proof of real added value. Overall,
the survey underlines the high expectations towards Investigative
Toxicology and key role in modern safety assessment where inno-
vative approaches can have high impact.

http://dx.doi.org/10.1016/j.toxlet.2017.07.199

ISS 1a-02
A short summary of the first ‘European think
tank on investigative toxicology’

Thomas Hartung

Johns Hopkins University, Baltimore, United States

“Investigative Toxicology” within safety assessment strategy in the
pharmaceutical sector focuses on mechanisms behind adverse drug

effects. This discipline applied in the course of drug development,
aims also at early-stage identification of drug candidates toxic to
human patients. Thus, the implementation of investigative toxico-
logy implies the reduction of recruited animals at different levels
of drug development. The Center for Alternatives to Animal Testing
(CAAT) hosted a think tank on investigative toxicology in pharma-
ceutical sector involving 14 Europe-based investigative toxicology
experts from multi-national pharmaceutical industries (Investiga-
tive Toxicology Leader (ITL) Forum) and experts from academia
and regulatory bodies concerning investigative toxicology. The
think tank addressed regulatory perspectives, gaps, shortcomings
and pitfall of this field. Furthermore predictive features, validation
criteria, transferability and quality criteria were discussed within
the think tank. This presentation will give an overview of the top-
ics, the discussions and the results of the think tank meeting which
took place from 10th to 12th July 2017.

http://dx.doi.org/10.1016/j.toxlet.2017.07.200

ISS 1a-03
The role of pre-competitive consortia for
investigative toxicology – A spotlight on the IMI
eTOX initiative

Thomas Steger-Hartmann

Investigational Toxcology, Bayer AG, Berlin, Germany

Evaluation of the use and feasibility of a new technology or method
usually requires substantial effort and costs which often repre-
sents a major hurdle for an individual pharmaceutical company.
The ITL forum identified pre-competitive consortia as a solution to
this problem. The landscape for such consortia stretches from EU
funded research activities with calls topics resulting from public
interests over public-private partnerships with topic identification
by industry (e.g. Innovative Medicine Initiative) to pure industry
consortia with substantial financial contributions. The IMI environ-
ment combines the advantage of limited required cash or personnel
resources with the option for industry leadership regarding the
definition of the call topic and the envisaged tasks.

The IMI eTOX project is a recently accomplished consortium
of the first IMI call series. The project aimed at developing a
preclinical database of in vivo toxicity data for the purpose of read-
across and in silico model development. Towards the end of the
project the database contains more than 8000 systemic toxicity
reports for more than 1900 different chemical structures which
can be accessed via a user-friendly interface (eTOXsys

®
) offering

0378-4274/
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complex search strategies. Sharing this information was only pos-
sible through such a precompetitive consortium environment. The
database can be applied for both early target assessment and drug
candidate assessment. Use cases for application of the eTOXsys

®

from several companies will be presented.

http://dx.doi.org/10.1016/j.toxlet.2017.07.201

ISS 1a-04
De-risking primary and secondary
pharmacology mediated adverse effects as a
path to increase likelihood of success in drug
development

Jean-Pierre Valentin, Franck Atienzar, Reiner Class, Annie
Delaunois, Renaud Fleurance, Helga Gerets, Stéphanie Glineur,
Vitalina Gryshkova, Peter Hall, Catrin Hasselgren, Karen Tilmant

Non-Clinical Development, UCB Biopharma, Braine L’Alleud, Belgium

Unintended adverse effects can arise as a consequence of the
intended primary pharmacology or from exaggerated secondary
pharmacology. To anticipate potential safety liabilities directly or
indirectly linked to the target, an in cerebro Target Safety Evaluation
(TSE) is becoming a standard practice within pharmaceutical com-
panies. The TSE provides an in-depth review of the target and may
include different sections covering the biology (gene, protein, func-
tion, pathway, expression profile, tissue distribution, disease, . . .),
human genetic phenotype, transgenic animal genotype and phe-
notype (knock-out, mutants gain/loss of function), potential safety
risks as well as competitive intelligence/landscape and differentia-
tion criteria. To address the potential safety flags, a risk mitigation
and management plan is built at very early development stages,
using a combination of in silico, in vitro, and in vivo approaches. Once
chemistry has been initiated, evaluation of activities towards sec-
ondary targets (off target pharmacological profiling) known to be
associated with undesirable side effects is typically implemented
to ensure sufficient compound selectivity. Various protocols for
in vitro secondary pharmacology screening approaches are avail-
able and generally consist of binding assays, functional assays
and enzyme assays, all of which provide important information
regarding the pharmacological activity of a drug (e.g., potency,
efficacy, agonism, antagonism) including possible undesirable side
effects that may be anticipated in humans. Case study examples
will be provided to illustrate the impact of such approaches.

http://dx.doi.org/10.1016/j.toxlet.2017.07.202

ISS 1a-05
How to integrate investigative toxicology in the
drug discovery pipeline

Tomas Mow

Safety Pharmacology and Exploratory Toxicology, Novo Nordisk A/S,
Maaloev, Denmark

Toxicity and clinical safety have a major impact on drug develop-
ment success. Moving toxicological studies into earlier phases of

the R&D chain prevents drug candidates with a safety risk from
entering clinical development. However, to identify candidates
without such risk, safety has to be addressed proactively. Therefore,
toxicology should ideally be integrated into the discovery process.
One example of how to do this will be outlined, including safety
assessment of novel targets, selection of chemical series without
inherent liabilities, designing out risk factors and profiling of lead
candidates. The aim was to provide timely go/no-go decisions (fail
early) and direction to the discovery teams to steer away from
identified safety risk (showing what will not fail). Compound test-
ing strategies with respect to cardiovascular safety, hepatotoxicity,
genotoxicity and exploratory in vivo toxicity will be discussed. In
vitro, ex vivo and in vivo assays and models employed to assess
safety risks and optimize compound series (including their predic-
tivity and the decisions they generate) will be discussed and case
stories will be presented.

http://dx.doi.org/10.1016/j.toxlet.2017.07.203

ISS 1a-06
Analysis of HSP90 using a toxicity-based
triaging approach for drug targets

Jennifer Venhorst, Eugene P. van Someren, Fred J. van de Brug,
Gino J. Kalkman, Simon Folkertsma, Cyrille A.M. Krul

TNO, Zeist, Netherlands

The high drug attrition rate observed in recent decades is of
major concern to drug developers today. With only ∼10% of drugs
tested in clinical trials reaching ultimate approval, hampered R&D
absorbs valuable resources and prevents patients from gaining
timely access to new therapies.

The underlying causes of drug failure have been thoroughly
analysed, demonstrating that toxicity is a major contributor to
discontinuation in all phases of development. This suggests that
de-risking strategies for safety issues should be applied as early as
possible in the discovery pipeline. The triaging of drug targets, i.e.
identifying the most promising candidates, is the first step of drug
discovery. It offers the first opportunity to gain insight into the
safety liabilities associated with drug–target combinations, with
the potential to greatly impact the downstream development pro-
cess.

We have developed TargetTri: an in silico Target Safety Assess-
ment approach that addresses all aspects of target-related safety
liabilities. It captures on-target, off-target and pathway effects.
Benchmarking with the data rich target HSP90 demonstrated that
the combination of data-mining, text-mining, network biology and
in silico approaches offers an optimal tool set for safety evaluations.
TargetTri allows on-the-fly toxicological target triaging on a global
level via a web interface. Subsequent in-depth risk ranking can be
performed based on the identified source data. With this approach
both major toxicological effects (e.g. QTc prolongation, liver necro-
sis and renal failure) and minor effects (e.g. visual disturbances) of
HSP90 modulation were identified.

http://dx.doi.org/10.1016/j.toxlet.2017.07.204

dx.doi.org/10.1016/j.toxlet.2017.07.201
dx.doi.org/10.1016/j.toxlet.2017.07.202
dx.doi.org/10.1016/j.toxlet.2017.07.203
dx.doi.org/10.1016/j.toxlet.2017.07.204


I

T

I
S
s
g
s

P

3
p
c
l
t
c
c
m
a
i
a
m
u
t
o
m
i
o
w
c
t
m
m
h
c

h

0

ARTICLE IN PRESSG Model

Toxicology Letters xxx (2017) xxx–xxx

Contents lists available at ScienceDirect

Toxicology Letters

journa l homepage: www.e lsev ier .com/ locate / tox le t

SS 1b
he investigative toxicology consortium symposium – Part 2
SS 1b-01
tem cells, organoids and microphysiological
ystems coupled to modeling & simulation
uide drug discovery and enhance translational
afety risk assessment

ete Newham

Drug Safety & Metabolism, AstraZeneca, Cambridge, United Kingdom

D human cell culture models and “organoid” models, can reca-
itulate tissue biology at a more physiological level compared to
onventionally used 2D static cell cultures; enabling improved bio-
ogical understanding of candidate drugs and their potential for
oxicity. In addition, more quantitative safety risk assessments
an be achieved when in vitro data is coupled to pharma-
okinetic/pharmacodynamic (PK/PD) or systems pharmacology
odels, which allow translation of time-course and magnitude

cross biological systems, accounting for differences between
n vitro and in vivo physiology. Here we explore the use of organoid
nd stem cell models to provide translational safety risk assess-
ent of oncology drug candidates. In the first case study we

tilise cross-species gastrointestinal organoids to determine on
arget liabilities and human risk assessment, while in the sec-
nd example, we utilise cell-cycle data along with a mathematical
odel of haematopoietic cell production, effectively combining

n vitro and in vivo data to provide quantified risk assessment
f bone marrow toxicity in cancer patient populations. Finally,
e consider the recent advancement of microfluidic organ-on-a-

hip systems, which provide an opportunity to further enhance
he physiologically relevant aspects of organ function on a human

icrophysiological scale in the form of a dynamic bone marrow
odel, which when coupled with systems pharmacology models
as the potential to minimize animal studies and effectively guide
linical use of candidate drug.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.206

378-4274/
ISS 1b-02
Case study: Identification of off/on target
mechanisms effects inducing genotoxicty

Andreas Czich

Preclinical Safety - Global Operation Germany, Sanofi, Frankfurt,
Germany

In vitro genotoxicity testing is part of the regulatory testing strat-
egy. Screening assays are well established to predict the outcome
of the regulatory assays. However, the new targets under inves-
tigation are often complex impacting several cellular pathways.
To perform a thorough risk assessment and get a mechanistic
understanding, mechanistic studies are applied to identify poten-
tial mechanisms of the observed genotoxicity. Results from those
studies are supportive for threshold discussions of this effect. In the
research environment, the understanding of the genotoxic effects
are supporting the optimization and selection of Lead structures
in the research environment. For this understanding, a throrough
target assessment including a pathway analysis as important as
a strong interaction between in silico methods and the in vitro
models. This is an continuous feedback and learning process that is
applied to mitigate the risk of a new drug candidates

http://dx.doi.org/10.1016/j.toxlet.2017.07.207

ISS 1b-03
Case study: Addressing human relevance
preclinical tumor findings using advanced cell
models

Adrian Roth

Pharmaceutical Sciences, Roche Innovation Centre Basel,
Hoffmann-La Roche Ltd, Basel, Switzerland

Drug induced neoplastic changes are a frequent phenomenon in
pre-clinical safety studies, in particular in rodents exposed over
longer time. While for some of these effects considerable clinical
evidence suggests that they do not translate to humans, de-risking
packages delineating a mode of action and data demonstrating
rodent-specificity is generally warranted by regulatory authori-

ties. By use of primary, stem cell or patient-derived 3D cell models
from rodent and human, mechanistic in vitro packages can be
generated providing supporting evidence for known non-human
relevant pathways involved such as nuclear receptor-driven liver

TOXLET-9844; No. of Pages 2
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roliferation, while in other cases phenotypic species comparisons
ecapitulating the in vivo effect in rodents and absence thereof
n a human system can be used to support projects moving for-

ard in development. These data show that using modern in vitro
pproaches making use of cellular models from pre-clinical species
nd human are able to mimic and de-risk effects frequently ham-
ering drug programs entering late development stages.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.208

SS 1b-04
hemoproteomic approaches for off-target
azard identification

arcus Bantscheff

Cellzome, GSK, Heidelberg, Germany

arget profiling methodologies enable the identification of off-
arget activities of candidate drug molecules that represent safety
azards. Assay panels currently used in the industry predomi-
antly cover those few protein families that constitute established
arget classes in drug discovery, and proteins established as initiat-
ng factors for adverse outcome pathways. However, these panels
end not to cover the remaining >90% of the chemically tractable
roteins. Proteomics-based technologies enable a more compre-
ensive and less biased assessment of compounds off-targets
cross the proteome. This presentation will introduce available
hemoproteomics approaches and their application to identify
nexpected targets of marketed drugs and early stage compounds
hat explain their (poly-) pharmacological activities, and adverse
ffects.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.209

SS 1b-05
ow advanced cell models can be used for

oxicity investigations during drug
evelopment – A case example

ario Beilmann

Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany
ell models comprised of multiple cell types in three-dimensional
tructures, and able to be maintained for several weeks in cul-
ure, have been advanced to a degree to which toxicologists in the
harmaceutical industry start to begin adding individual models to
 PRESS
s xxx (2017) xxx–xxx

their test portfolio. Either as a test model for screening to reduce
the early failure risk in preclinical animal studies, or to investi-
gate adverse drug effects that occurred in preclinical species, these
advanced models may support the transfer of a safe drug candidate
into the clinical testing phase. The willingness to integrate such
complex in vitro models into a regular testing scheme in industry
is dependent on the level of validation. However, for mechanistic
investigations a test model may be used more flexible in a weight of
evidence approach. Extracted from our internal in vitro toxicology
toolbox an example is described as to how a 3D cell model can be
used in a repeated dose approach at two different stages of drug
development.

http://dx.doi.org/10.1016/j.toxlet.2017.07.210

ISS 1b-06
Integrating transcriptomic profiling in early
safety screening – A case study

Freddy Van Goethem

Mechanistic & Investigative Toxicology, Janssen R&D, Beerse, Belgium

Within predictive toxicology and early safety screening, there is a
current need to better understand the underlying mechanisms of
in vitro positive toxicity screening results. This paradigm-shift to
a more mechanistically-based hazard identification/classification
relies heavily on the development and use of innovative tech-
nologies, hereby employing human in vitro cell cultures and
translational biomarkers. To allow the identification of early haz-
ard, prioritize chemical series and steering chemical design, safety
assessment should ideally be integrated into the early phases
of the discovery process. To exemplify this strategic objective,
we previously demonstrated the integration of high-dimensional
transcriptomics and high content image analysis in a proof-of-
concept approach for early safety (genotoxicity) screening. This
data integration approach showed the potential to flag toxicity
issues by utilizing data from exploratory experiments that are typ-
ically generated for target evaluation purposes during early drug
discovery. Besides the use of gene expression-based signatures,
next-generation screening test platforms can be applied to trans-
late and classify in vitro micronucleus results (Tier-1 hazard flags)
into a more mode of action-based analysis. It is known that indi-
rect DNA damaging compounds (e.g. aneugens, kinase inhibitors)

typically induce non-linear dose-responses, which allow the use of
a threshold concept and thus a better risk assessment.

http://dx.doi.org/10.1016/j.toxlet.2017.07.211

dx.doi.org/10.1016/j.toxlet.2017.07.208
dx.doi.org/10.1016/j.toxlet.2017.07.209
dx.doi.org/10.1016/j.toxlet.2017.07.210
dx.doi.org/10.1016/j.toxlet.2017.07.211
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SSS
ood cell culture practice
SSS-01
evelopment of an OECD guidance document
n good in vitro method practice (GIVIMP)

andra Coecke, Gerard Bowe, Ann-Charlotte Bostroem

Chemicals Safety and Alternative Methods (EURL ECVAM), European
ommission Joint Research Centre, Ispra, Italy

here is scientific and policy communities desire for non-
nimal validated and internationally accepted in vitro methods as
emanded by regulators (e.g. OECD test guidelines or ISO stan-
ards). To accommodate the demand of regulatory authorities, a
umber of in vitro methods, often based on the use of human cells
nd tissues, were submitted to international validation bodies dur-
ng the last two decennia. However, the experience gained during
hese validations revealed that many in vitro methods need serious
mprovements in design, robustness and reliability before they can
e successfully implemented in a routine laboratory environment
nd generate data sets which can be used to support regulatory
ecisions. Therefore, OECD approached EURL ECVAM to coordi-
ate the issuing of a guidance on Good In Vitro Method Practices
GIVIMP) for the development and implementation of in vitro meth-
ds for regulatory use in human safety assessment. The major goal
f GIVIMP consists of improving the reliability and robustness of

n vitro methods, reducing the uncertainties of in vitro based pre-
ictions and therefore increasing the acceptance of the in vitro
stimated safety measures by regulatory agencies. The scope of the
IVIMP guidance is taking into account good scientific, technical
nd quality practices, to ensure that the overall process, starting
rom in vitro method development up to the final in vitro method
mplementation for regulatory use becomes more efficient and
ffective.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.194

SSS-02
equirements for publication of in vitro toxicity
ata

as Blaauboer

IRAS-Division of Toxicology, Utrecht University, Utrecht, The

etherlands

n addition to the general rules for properly performing in vitro tox-
city studies it is important to set rules for the accurate publication

378-4274/
of the results. General requirements for all scientific publications
apply here as well, however, it is worthwhile to mention the fol-
lowing aspects that are more specifically applicable to the area of
in vitro toxicology.

Attention should be paid to the description of the biological
material. For primary cell systems the source of the material should
be complete, including the isolation and culture conditions and the
parameters measured should be documented. For cell lines, the
source, passage number and culture conditions and checks on the
identity, e.g. by checking the karyotype should be available.

Issues considering the biological variability should be consid-
ered. Measures of reproducibility in independent replicates, i.e.
experiments repeated at different times should be shown. This bio-
logical variability must not be confused with technical variability,
i.e. repeats within the experiment by using multiple wells with the
same treatment.

Attention should also be paid to the proper reporting of the
exposure conditions in the in vitro system. It is recommended to
pay attention to the measurement - or the modelling - of the bioki-
netics of the test compound within the in vitro system and provide
estimates of the concentrations to which the in vitro biological
systems (the cells) are actually exposed and not to consider the
nominal concentrations only.

Given the possibility of publishing supplementary data, it is also
strongly recommended to add all raw data from experimental pro-
cedures.

http://dx.doi.org/10.1016/j.toxlet.2017.07.195

ASSS-03
Good Cell Culture Practice for stem cells and
stem-cell-derived models

David Pamies

Environmental Science, Center for Alternatives to Animal Testing.
Johns Hopkins University, Baltimore, United States

In vitro technologies have present and constant increase of their
use in the last decades. The need to find cheaper, faster, humanizes
and more mechanistic approaches have impulse these methods in
many areas such as toxicology, drug development, disease stud-
ies. Beside this, there is too often a lack of quality control. Over

the last decade some work has been produce related to Good
Cell Culture Practice (GCCP). However, with the development of
new High-throughput technologies, stem cells (iPSC) and new cul-
ture technologies (organo-typical cell cultures, organ-on-a-chip

TOXLET-9842; No. of Pages 2
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echnologies) new challenges have appeared. Induced pluripotent
tem cells, have shown a huge increase in use on many fields.
luripotent cells are dynamic cells that can change their pheno-
ype due to their capability to differentiate into different cell types.
ells are per se prone to change in culture, but if we add the
luripotent characteristic, it can be more of a challenge to control
heir stage. Moreover, reliable maintenance in their undifferenti-
ted stages is critical in the culture of these cells. In addition, the
eneration method of these cell lines (iPSC lines) can directly have
epercussions on the identity of the cells and their properties. In
his communication we aim to summarize and discuss some of the
hallenges of iPSC-based in vitro toxicology models.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.196

SSS-04
erum-free media and serum alternatives

an van der Valk

3Rs-Centre Utrecht Life Sciences, Department Animals in Science and
ociety, Fac. Veterinary Medicine, Utrecht University, Utrecht, The
etherlands
he use of Foetal Calf Serum (FCS) in the biosciences has been
egarded critically for decades. From a scientific point of view, the
se of undefined media supplements such as FCS is problematic for
range of applications, e.g. when ingredients mask the toxic effect
 PRESS
s xxx (2017) xxx–xxx

of substances which bind to them. From an ethical perspective, the
production of FCS is connected to various serious animal welfare
problems because it involves the heart puncture of live foetuses.
Nevertheless, to date FCS is used at large scale, particularly for cell
cultures.

Previous workshops focussed on fetal pain and distress during
blood harvesting for FBS production (van der Valk et al., 2004) and
to discuss current in vitro methods devoid of FBS or other animal
components (van der Valk et al., 2010).

Recent years showed tremendous efforts in the establishment
of human platelet lysates as one of the most valuable alternatives
to FBS as cell culture supplement. This promising development,
together with successful serum-free applications in microphysio-
logical systems and organ-on-chips technologies, prompted us to
organize a 3rd workshop on FBS, serum alternatives and serum-
free media. Three main topics were identified to be discussed: (1)
the serum controversy, (2) alternatives to FBS, databases on serum-
free media, commercialization of chemically defined media, and (3)
serum-free in vitro applications. This presentation reports on the
outcomes of the workshop.

References
van der Valk, et al., 2010. Toxicol. In Vitro 24, 1053–1063.

http://dx.doi.org/10.1016/j.toxlet.2017.07.197
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-01-01-01
ffect of MLL modified H3K4me3 on aluminum

nduced cognitive impairment

iao Niu

School of Public Health, Shanxi Medical University, Taiyuan, China

bjective: Epigenetic modifications play critical roles in cognition.
rain-derived neurotrophic factor (BDNF) is involved in synaptic
lasticity and may be modified by tri-methyl histone H3 lysine
esidues 4 points (H3K4me3), which may be modified by mixed-
ineage leukemia protein (MLL), a zinc finger-rich enzyme, thus
ffecting cognition. This study aims to explore mechanism of this
pigenetic modification.

Methods: 1. 235 male Al-exposed workers were recruited.
n occupational epidemiological investigation questionnaire and
ognitive tests were performed. The contents of H3K4me3 in lym-
hocyte and BDNF in plasma were determined by enzyme-linked

mmunosorbent assay. 2. 24 healthy SD male rats were randomly
ivided into four groups by weight. The rats drank water con-
aining different doses of aluminum chloride (AlCl3) (0, 2, 12, and
2 mg/kg Al3+) for 120d. The neurobehavior of animals was tested,
nd expression of H3K4me2 and MLL was detected with western
lot.

Results: 1. With the increasing of blood aluminum level, the cog-
itive function of Al-exposed workers decreased, The expression

evels of H3K4me3 decreased, and BDNF decreased. Multiple cor-
elation analysis showed that Blood aluminum concentration was
egatively correlated to H3K4me3, BDNF, and cognitive function,
espectively. 2. With the Al dose increasing, the neurobehavior of
nimals decreased, the expression of MLL and H3K4me3 decreased
oo.

Conclusion: Aluminum inhibits MLL by replacing zinc, then the
ctivity of MLL decreases, the methylation of H3K4 increases, the

xpression of H3K4me3 increases, then BDNF decreases.

This work is supported by NSFC 81430078, 81372968.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.224

378-4274/
P-01-01-02
Elevation of p-P53(S15) by cdk5 contributes to
neuronal apoptosis after exposure to
benzo[a]pyrene

Ji Sheng Nie

Department of Occupational Health, School of Public Health, Shanxi
Medical University, Taiyuan, China

As a representative substance of the polycyclic aromatic hydro-
carbons (PAH), benzo[a]pyrene (B[a]P) is a widely distributed
environmental contaminant. Exposure to B[a]P can take place by
ingestion of contaminated (especially grilled, roasted or smoked)
food or water, or inhalation of polluted air. Several studies have
indicated that B[a]P exposure could impair learning and mem-
ory function on human population and animal models. Neuronal
apoptosis plays a crucial role in neurodegenerative diseases mani-
festing deficits of learning and memory. In the present study, We
utilized both in vivo and in vitro systems to demonstrate that B[a]P
causes neuronal apoptosis. Using primary cortical neuronal cul-
ture, we showed for the first time that B[a]P administration results
in elevation of expression of p25, p35 and cdk5 within the neu-
ron thereby causing increase of cdk5 activity resulting in increased
p53 phosphorylation at Ser15 from the cells. All these factors
contributed to apopotic death of cortical neurons in vitro. When
administered to SD rats, B[a]P was found to cause neuronal apo-
ptosis and elevation of expression of p35, p25, cdk5 and Ser15 p53
phosphorylation in the cortex in a time and dose dependent man-
ner. Our results show elevation of p-P53(S15) by Cdk5 contributes
to cortical neuronal apoptosis after exposure to benzo[a]pyrene,
implying that B[a]P may play a role in the neurodegenerative pro-
cesses.

http://dx.doi.org/10.1016/j.toxlet.2017.07.225

P-01-01-03
Biperiden is an inhibitor of acetylcholinesterase

Adam Kostelník 1,2, Alexander Čegan 2, Miroslav Pohanka 1

1 University of Defence, Hradec Králové, Czech Republic
2 University of Pardubice, Pardubice, Czech Republic
Biperiden is used in treatment of Parkinson disease and as
anticonvulsive compound in poisoning by organophosphates; it
is antagonist of muscarinic receptor. While acetylcholinesterase
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AChE) is inhibited by various compounds as pesticides (e.g. car-
ofuran, paraoxon), nerve agents (e.g. sarin, VX) or anti-Alzheimer
rugs (e.g. donepezil, rivastigmine), however there is no evidence
bout inhibition of AChE by biperiden although there are some
tructural similarities with another AChE inhibitor, huperzine A.

e used standard Ellman’s assay for investigation of this inter-
ction and experimental results were completed with an in silico
rediction by SwissDock software. Dixon plot revealed uncom-
etitive mechanism of inhibition and inhibition constant (Ki) was
alculated to be 1.11 mmol/l. Docking results showed H-bond
etween biperiden and Y341 in AChE structure, while the lowest
inding energy was predicted to 7.84 kcal/mol. Further stabilization
eems to be provided by �-� interaction with Y72, W286 and Y341.
iperiden appeared to be weak inhibitor of AChE but it can open
ew interesting direction in research of cholinesterase’s inhibitors.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.226

ithdrawn

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.227

-01-01-05
ssessment of cytotoxicity of pycnogenol in
epG2 cells treated with cisplatin

evtap Aydin 1, Merve Becit 1, Arif Ahmet Basaran 2, Nursen
asaran 1

Department of Pharmaceutical Toxicology, University of Hacettepe,
nkara, Turkey
Department of Pharmacognosy, University of Hacettepe, Ankara,
urkey

ycnogenol (PYC), natural dried extract obtained from the bark of
inus pinaster, is commonly consumed as a dietary food supple-
ent due to its strong antioxidant and antiinflamatory effects. The

nticancer effect of PYC has been the subject of many researches.
owever, there are not sufficient studies on the interactions
etween antineoplastic drugs and natural phenolic compounds.
isplatin, an antineoplastic agent, is commonly used in the treat-
ent of liver cancer. Various plant-derived phenolic compounds

re aimed to increase anticancer effect and decrease cytotoxicity
f chemotherapeutic drugs in therapy. Since the studies on the
nteractions of PYC with cisplatin are insufficient. It was aimed to
etermine the cytotoxic effects of PYC, to evaluate the cell viability

n combination with cisplatin, and to clarify the anticancer effect
f cisplatin in human hepatocellular carcinoma (HepG2) cells by
TT assay. The IC50 values of PYC in HepG2 cells were found to be

92 �M and 51.5 �M for 24 h and 48 h, respectively. PYC (1.3 fold,
.5 fold, and 4.45 fold for 125 �M, 250 �M, and 500 �M, respec-
ively, for 24 h; 1.3 fold, 1.6 fold, 3.0 fold, and 6.6 fold for 62.5 �M,
25 �M, 250 �M, and 500 �M, respectively, for 48 h vs. IC50 doses
f cisplatin) increased the cytotoxicity of cisplatin in HepG2 cells.
n conclusion, our findings show that PYC may play a role in the

hemotherapy of hepatocellular carcinoma; however, further stud-
es are required to confirm their interactions with cisplatin.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.228
 PRESS
ers xxx (2017) xxx–xxx

P-01-01-06
Effects of curcumin on cisplatin cytotoxicity in
HepG2 cells

Merve Becit 1, Sevtap Aydin 1, Arif Ahmet Basaran 2, Nursen
Basaran 1

1 Department of Pharmaceutical Toxicology, Hacettepe University,
Ankara, Turkey
2 Department of Pharmacognosy, Hacettepe University, Ankara,
Turkey

Phenolic compounds have an important role in the prevention
of aging, cancer, and several degenerative diseases, through their
antioxidant properties. Curcumin, obtained from Curcuma longa,
is a phenolic compound and has some beneficial effects due to
its antioxidant, antiinflammatory, anticarcinogenic, and antimuta-
genic effects. The combination of some plant phenolic compounds
with anticancer drugs has been suggested to increase the efficacy
of chemotherapy. However, there are not sufficient studies on the
effects of curcumin with anticancer drugs such as ciplatin. The aim
of this study was to determine whether curcumin affected the cyto-
toxicity of cisplatin in HepG2 cells using Thiazolyl Blue Tetrazolium
Blue (MTT) assay. The IC50 doses of curcumin in HepG2 cells were
found to be 236 �M and 98.3 �M for 24 h and 48 h, respectively.
It was found that curcumin (1.8 fold and 3.5 fold for 250 �M and
500 �M, respectively, for 24 h; 1.7 fold, 4.1 fold, and 19.0 fold for
125 �M, 250 �M, and 500 �M, respectively, for 48 h, vs. IC50 values
of cisplatin) increased the cytotoxicity of cisplatin in HepG2 cells.
In conclusion, our results suggest that curcumin may contribute to
the anticancer effects of cisplatin in hepatocellular carcinoma cells,
but further in vitro studies as well as in vivo studies are needed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.229

P-01-01-07
Effects of different secondary particle sized
nickel oxide nanomaterials on cytotoxicity and
immune responses

Atsuko Miyajima-Tabata 1, Tsuyoshi Kawakami 1, Kaoru
Komoriya 1, Reiko Kato 1, Yuji Haishima 1, Kazuo Isama 2

1 National Institute of Health Sciences, Tokyo, Japan
2 Teikyo Heisei University, Tokyo, Japan

Purpose: The biological effects of nanomaterials are related to the
physicochemical properties such as composition, shape, particle
size, aggregation state, surface area and surface charge. An in vitro
cellular toxicological study using well-characterized nanomaterials
is conducted for evaluation of the biological effects of nanomate-
rials. In this study, we examined the effects of different secondary
particle sized nickel oxide (NiO) nanomaterials on the cytotoxicity
of A549 and THP-1 cells and the immune responses of THP-1 cells.

Methods: The different secondary particle sized NiO nanoma-
terial solutions were prepared using wet milling type pulverizer
with different sized zirconia balls. The size distribution of NiO was
measured by dynamic light scattering. The cellular cytotoxicity was
measured by MTS method and immune response was measured by
the expression of CD54 and CD86, respectively.

Results and discussion: The hydrodynamic diameter of the
NiO nanomaterials in distilled water suspension prepared using

three types of zirconia balls were 102, 172, and 310 nm, respec-
tively. In both A549 and THP-1 cells, the cytotoxicity by NiO was
observed stronger as the secondary particle size became larger.
The differences of the cellular responses may due to the differ-

dx.doi.org/10.1016/j.toxlet.2017.07.226
dx.doi.org/10.1016/j.toxlet.2017.07.227
dx.doi.org/10.1016/j.toxlet.2017.07.228
dx.doi.org/10.1016/j.toxlet.2017.07.229
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nces of physicochemical properties with NiO secondary particle
ize. NiO increased the CD54 in a dose-dependent manner and did
ot affect the expression of CD86. The CD54 relative fluorescence

ntensity (RFI) after treatment with 0.2 mg/mL of NiO for 24 h were
80–595%, but there was no difference in RFI among different sec-
ndary particle sized NiO.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.230

-01-01-08
earning from approved kinase inhibitors to
etter inform on the safety risks of specific
inases

xel Vicart 1, Jacqueline Kinyamu-Akunda 2, Steven Whitebread 3,
erengere Dumotier 1, Laszlo Urban 3, William Kluwe 3, Jonathan
oggs 1, François Pognan 1, Salah-Dine Chibout 1

Preclinical Safety, Discovery and Investigative Safety, Novartis
nstitutes for BioMedical Research, Basel, Switzerland
Preclinical Safety, Discovery and Investigative Safety, Novartis

nstitutes for BioMedical Research, East Hanover, United States
Preclinical Safety, Discovery and Investigative Safety, Novartis

nstitutes for BioMedical Research, Cambridge, United States

inases are amongst the most intensively pursued class of targets,
otably for oncology indications. To date, the FDA has approved
8 small-molecule kinase inhibitors (KIs) and more candidates are
urrently in clinical development. These targeted therapies prove
uite efficient but exhibit a broad range of toxicities, which can
e partially explained by the poor selectivity of these drugs for
heir primary target (most of KIs are small-molecules targeting
he highly conserved kinase catalytic domains). We have inte-
rated clinical trial adverse events and exposure data for these
arketed KIs with their in vitro selectivity profile over a broad

ange of kinases, to identify toxicity associated with individual
inase inhibition. Animal models, human genetic variations, selec-
ive biologics kinase inhibitor data as well as mechanistic work
ere used to confirm each suspected kinase-mediated-toxicity.
e could confirm some known associations (e.g. KDR inhibition

nd hypertension, EGFR inhibition and acneiform rashes and eye
oxicity) and unravel new potential correlations. Several exam-
les will be presented and potential biases discussed (e.g. some
dverse events are related to patient or pathology rather than to
reatment). This analysis is currently extended by adding preclin-
cal data from approved KIs and internal information from not-yet

arketed drugs. Outcome of this work is currently used to better

uide the selection of our future KIs or to better inform on their
otential safety risks.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.231
 PRESS
ers xxx (2017) xxx–xxx 3

P-01-01-09
Nickel sulfate regulates IL-12 cytokine family in
human dendritic cells impacting T-cell
polarization: Novel role for Jak-STAT and NFIL-3
pathways

Marc Pallardy 1, Rami Bechara 1,2, Diane Antonios 2, Hayat
Azouri 2

1 Inflammation chimiokines et immunopathologie, INSERM, Fac. de
pharmacie - Universityparis-sud, Université paris-saclay,
Châtenay-Malabry, France
2 Laboratory of Toxicology, Faculty of Pharmacy, Saint-Joseph
University, Beirut, Lebanon

Allergic contact dermatitis, caused by nickel, is a T-cell-mediated
inflammatory skin disease. Whereas IL12p70 and IL27 drive Th1
type response, IL23 drives Th17 type response. We previously
showed that nickel can activate IRF1 through the Jak-STAT signaling
pathway in human dendritic cells (MoDC) but little is known on
how this signaling can regulate the balance between the differ-
ent members of the IL12 cytokine family. We showed that nickel
induced the production of IL12p40, IL23 and IL27, in MoDC, but
low levels of IL12p70 were detected. The effect of nickel on these
cytokines correlated with the expression of their subunits. Among
these cytokines, IL12p70 production was the most dependent on
the Jak-STAT signaling. However, IL23 and IL12p40 were inhibited
by this signaling pathway. As for IL27, its production was partially
mediated by the Jak-STAT signaling. Moreover, Jak-STAT inhibition
in nickel-activated Mo-DC impaired their ability to induce Th1 cells
but maintained Th17 cells. In order to understand the mechanism
mediating the increase in IL23/IL12p40 production following Jak-
STAT inhibition, we focused on NFIL-3, a repressor of il12p40 mRNA.
Nickel induced the expression of NFIL-3 in MoDC. The inhibition of
the Jak-STAT pathway leads to a decrease in NFIL3 expression that
may explain the increase in IL12p40 and IL23 production. In sum-
mary, our data suggest that the Jak-STAT signaling pathway plays an
important role in regulating the expression of IL12 cytokine family
in nickel-exposed DC impacting T-cell polarisation.

http://dx.doi.org/10.1016/j.toxlet.2017.07.232

P-01-01-10
ERK 1/2 kinases are essential for the
benzo[a]pyrene genotoxic damage in lung cells

Gerardo Vázquez 1, Leticia Rocha 2, Miriam Rodríguez 3, Julieta
Rubio 1

1 Genomic Medicine and Environmental Toxicology Department,
Biomedical Researh Institute, National Autonomous University of
Mexico, Mexico City, Mexico
2 Biotechnology and Molecular Biology Department, Biomedical
Researh Institute, National Autonomous University of Mexico, Mexico
city, Mexico
3 Biomedicine Unit, FES Iztacala, National Autonomous University of
Mexico, State of Mexico, Mexico

Benzo[a]pyrene (b[a]p), is the most extensively studied pro-
carcinogen in cigarette smoke, it has been regarded as a critical
mediator of lung carcinogenesis due to its metabolic activation to
benzo[a]pyrene diol epoxide (b[a]p)DE by the cytochrome P450

1 family through the Aryl Hydrocarbon Receptor (AhR) signaling
pathway. B[a]p activates the Mitogen Activated Protein Kinases
(MAPK) signaling cascade in different cell models, after AhR-
induced activation. Disturbances in the MAPK signaling pathway

dx.doi.org/10.1016/j.toxlet.2017.07.230
dx.doi.org/10.1016/j.toxlet.2017.07.231
dx.doi.org/10.1016/j.toxlet.2017.07.232
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rives alterations in cellular proces e.g. differentiation, prolif-
ration, apoptosis and it also modifies the AhR pathway itself.
owever, MAPK involvemet in b[a]p metabolic activation and

oxicity in lung tissues is not well understood. Here we used
EAS-2B cell line (SV40-immortalized normal bronchial epithe-

ium cells) to study the participation of ERK1/2 kinases in the
[a]p-related genotoxic effects. Our results indicate that b[a]p is
ot cytotoxic to BEAS-2B cells at relatively low concentrations. It
nhances CYP1A1 gen trancription and protein induction. Addi-
ionally, b[a]p promotes ERK1/2 phosphorylation. Accordingly,
nhibition of ERK1/2 decreases CYP1A1 protein induction and pro-
uction of b[a]p adducts. Together, these data suggest a crosstalk
etween AhR and MAPK pathways, which are essential in the mod-
lation of CYP1A1 enzyme and b[a]p-related adduct production in
EAS-2B cells.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.233

-01-01-11
lobal changes in expression and functional
rofile of lung adenocarcinoma cells exposed to
arious toxic AhR ligands

irina Prochazkova 1, Martina Hyzdalova 1, Simona Strapacova 1,
ucie Svrzkova 1, Eva Hruba 1, Josef Masek 1, Helena Libalova 2, Jiri
lema 3, Jan Topinka 2, Jan Vondracek 4, Miroslav Machala 1

Department of Chemistry and Toxicology, Veterinary Research
nstitute, v.v.i., Brno, Czech Republic
Department of Genetic Toxicology and Nanotoxicology, Institute of
xperimental Medicine of the Czech Academy of Sciences, v.v.i.,
rague, Czech Republic
Department of Computer Science, Czech Technical University in
rague, Prague, Czech Republic
Department of Cytokinetics, Institute of Biophysics of the Czech
cademy of Sciences, v.v.i., Brno, Czech Republic

he lung epithelium represents one of a first-wave target tissues,
hich has to deal with both acute and chronic exposure to various

nvironmental toxicants and carcinogens presented in i.e. cigarette
moke. Here, we focused on elucidation of molecular and cellu-
ar mechanisms underlying the role of aryl hydrocarbon receptor
AhR) signaling in pro-carcinogenic effects of its toxic ligands. We
mployed lung adenocarcinoma cells (A549) and exposed them to
enzo[a]pyrene (BaP; a genotoxic, easily metabolized AhR ligand),
,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD; persistent AhR ago-
ist) and CH223191 (synthetic AhR antagonist) for various time

ntervals. We observed that the ‘early’ AhR-dependent global gene
ignature (up to 72 h) was generally common for both TCDD and
aP, while the ‘late’ (2 weeks) global gene signatures were only
artially overlapping, and they were enriched in biological pro-
esses (e.g. cellular proliferation, lipid metabolism) and in TNFa,
FkB or p21 signaling pathways. Besides, A549 cells exposed to
aP underwent epithelial-to-mesenchymal transition (EMT) and
ained mesenchymal phenotype together with enhanced migra-
ory potential, while their TCDD-treated counterparts did not. In
ontrast, chronic TCDD exposure led to cell growth progression
nd increased cellular numbers. These findings suggest that AhR
ignaling could be engaged during all stages of lung carcinogenesis
nduced by toxic compounds, including tumor progression, and that
hR may crosstalk with distinct sets of signaling pathways within
ung epithelial cells in a ligand type-dependent manner. Supported
y the Czech Science Foundation (project no. 17-27669S).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.234
 PRESS
ers xxx (2017) xxx–xxx

P-01-01-12
PCB 153 increases degradation of connexin 43
via induction of autophagy in liver progenitor
cells

Pavlína Šimečková 1, Kateřina Pěnčíková 1, Josef Mašek 2,
Miroslav Machala 1

1 Department of Chemistry and Toxicology, Veterinary Research
Institute, Brno, Czech Republic
2 Department of Pharmacology and Immunotherapy, Veterinary
Research Institute, Brno, Czech Republic

Non-dioxin-like PCB 153 (2,2′,4,4′,5,5′- hexachlorobiphenyl) is the
most abundant PCB congener found in the environment. Previously,
we have reported that PCB 153 inhibits gap junctional intercellu-
lar communication (GJIC) and enhances both internalisation and
degradation of connexin 43 (Cx43) protein forming gap junctions
in rat liver WB-F344 epithelial cells. The aim of the present study
was to provide an insight into the role of autophagy in the observed
suppression of Cx43 protein elicited by PCB 153. Western blotting
analysis revealed that PCB 153 increased level of LC3B protein, a
commonly used marker of autophagy. We also detected increased
lysosomal content after PCB 153, by measuring the uptake of flu-
orescent acidotropic probe LysoTracker by flow-cytometry, which
might be a result of enhanced autophagy. Furthermore, we found
co-localization of Cx43 with LC3B in the cytoplasm after PCB 153
treatment, suggesting that internalised Cx43 could be targeted to
autophagosomes. These data seem to support the hypothesis that
PCB 153, a highly lipophilic environmental contaminant, induces
autophagy in rat liver progenitor cells, which provide the degrada-
tion pathway of Cx43 after PCB 153 treatment. This toxic mode of
action may contribute to negative impact of PCB 153 on cell-to-cell
communication in liver cells.

This work was supported by the Ministry of Education, Youth
and Sports OPVVV PO1 project “FIT” (Pharmacology, Immunother-
apy, nanoToxicology) CZ.02.1.01/0.0/0.0/15 003/0000495.

http://dx.doi.org/10.1016/j.toxlet.2017.07.235

P-01-01-13
The role of functional human aryl hydrocarbon
receptor in estrogenicity of polycyclic aromatic
hydrocarbons

Martina Hyzdalova 1,2, Jakub Pivnicka 1, Ondrej Zapletal 1,
Gerardo Vazquez-Gomez 1, Jason Matthews 3, Jiri Neca 2, Miroslav
Machala 2, Jan Vondracek 1

1 Department of Cytokinetics, Institute of Biophysics of the CAS, Brno,
Czech Republic
2 Department of Chemistry and Toxicology, Veterinary Research
Institute, Brno, Czech Republic
3 University of Oslo, Oslo, Norway

It remains unclear, whether various aspects of estrogenicity of
polycyclic aromatic hydrocarbons (PAHs) are linked to PAHs them-
selves, or to their metabolites. The aryl hydrocarbon receptor
(AhR) controls expression of cytochrome P450 family 1 (CYP1)
enzymes mediating PAH metabolism. Here, we used AhR knockout
variant (AhRKO) and wild-type (AhRwt) estrogen-sensitive MCF-7
human breast cancer cells to investigate the role of AhR-mediated

metabolism in estrogenic effects of benzo[a]pyrene (BaP) and/or
benz[a]anthracene (BaA). AhRKO have significantly reduced basal
CYP1A1 and CYP1B1 expression, and BaP failed to induce either
of those two enzymes in AhRKO cells. This led to a near com-

dx.doi.org/10.1016/j.toxlet.2017.07.233
dx.doi.org/10.1016/j.toxlet.2017.07.234
dx.doi.org/10.1016/j.toxlet.2017.07.235
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This study was supported by Czech Science Foundation (16-
24949S).

http://dx.doi.org/10.1016/j.toxlet.2017.07.238
ARTICLE
P01 General / Toxicolog

lete inhibition of BaP metabolism — at 24 h exposure, e.g. levels
f five hydroxyBaP (its known estrogenic metabolites), were neg-
igible in AhRKO cells. When investigating cell cycle progression
n MCF-7 cells that were synchronized using charcoal-stripped
erum, we found that 17b estradiol, but neither BaP nor BaA
ncreased percentage of cells in S-phase in AhRKO cells. The same
rend was observed, when estimating cell proliferation using WST1
ssay. Thus, AhRKO cells are sensitive to endogenous estrogen,
ut not to parental PAHs. Moreover, while PAHs were found, in
time-dependent manner, to moderately increase activity of an

R-dependent luciferase reporter gene in AhRwt cells, they failed
o stimulate luciferase activity in AhRKO cells. Together, our data
uggest that a metabolism of PAHs may contribute significantly to
heir impact on estrogenic signaling.

Supported by the Czech Science Foundation (project no. 16-
7085S).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.236

-01-01-14
ime-dependent alterations of sphingolipid
etabolism elicited by PCB 153

2,2′,4,4′,5,5′-hexachlorobiphenyl) in liver
rogenitor cells

aterina Pencikova 1, Josef Slavík 1, Lucie Svrzkova 1, Jan
ondracek 2, Miroslav Machala 1

Chemistry and Toxicology, Veterinary Research Institute, Brno,
zech Republic
Cytokinetics, Institute of Biophysics of the CAS, Brno, Czech Republic

ignificant changes of sphingolipid metabolism were observed
n rat liver progenitor-like WB-F344 cells after exposure to PCB
53, a highly abundant PCB congener found both in the environ-
ent and in living organisms. After short-term exposure (1–3 h),

he intracellular concentrations of ceramide and hexosylceramide
ecreased significantly, while the levels of dihydroceramide and
ihydrosphingomyelin were strongly increased. Using ceramide
2/0, an artificial substrate for dihydroceramide desaturase (DES),
e found that DES activity was suppressed after PCB 153 treat-
ent. Fenretinide, a small molecular inhibitor of DES, mimicked

he effects of PCB 153. These results suggest that DES activity
an be rapidly suppressed by PCB 153, which is a novel mode of
ction of this important environmental contaminant. In contrast to
he short-term exposure, longer incubation of cells with PCB 153
24 h) increased concentrations of ceramide, hexosylceramide and
ihydroceramide, thus suggesting a more complex, dynamic dere-
ulation of sphingolipid metabolism by PCB 153. This is the first
tudy showing significantly altered metabolism of sphingolipids,
ipid signaling molecules involved in regulation of many cellular
unctions. The present results suggest that there might exist links
etween modulation of sphingolipid metabolism and further cellu-

ar effects of non-dioxin-like PCB congeners, including disruption of
ell-cell communication and modulations of intracellular signaling
athways.
This work is supported by the Czech Science Foundation (project
o. 17-27669S).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.237
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P-01-01-15
The effects of puwainaphycins F on Caco-2 cell
line as a model of the intestinal barrier

Ondřej Vašíček 1, Pavel Hrouzek 2, Jan Hájek 2, Lukáš Kubala 1,
Pavel Babica 3, Lenka Švihálková Šindlerová 1,3

1 Departement of Free Radical Pathophysiology, Institute of
Biophysics, Academy of Sciences of the Czech Republic, v. v. i., Brno,
Czech Republic
2 Institute of Microbiology, Centre Algatech, The Czech Academy of
Sciences, Třeboň, Czech Republic
3 Research Centre for Toxic Compounds in the Environment, Faculty
of Science, Masaryk University, Brno, Czech Republic

Cyanobacteria are a prolific source of structurally diverse secondary
metabolites with a wide spectrum of bioactivities. Puwainaphycins
are cyclic lipopeptides of cyanobacterial origin and are composed
of nine amino acid units and a �-amino fatty acid. Current knowl-
edge indicates that puwainaphycins F/G are able to induce necrosis,
increased Ca2+ influx and relocate the actin filaments.

In this study, we focused on effect of 4 nature modifications of
puwainaphycin F–PUW1118, PUW1146, PUW1188 and PUW1190
on Caco-2 cell line as a model of the intestinal barrier. Cyto-
toxicity was detected by lactate dehydrogenase release and total
protein level. Concentration of interleukin 8 (IL-8) was measured
by ELISA. Dextran-FITC trans-well assay was used to detect changes
in permeability of differentiated Caco-2 monolayer. Expression of
tight-junction proteins (claudin, occludin, ZO-1) was measured by
western blotting.

Our findings show that PUW1146 was the most cytotoxic
metabolite, PUW1118 and PUW1188 were slightly cytotoxic and
PUW1190 was very low cytotoxic. The nontoxic concentrations of
all PUWs (except PUW1190) were able to increase IL-8 production
after 24 h of exposure in dose-dependent manner. The permeability
of differentiated Caco-2 monolayer was increased after the addi-
tion of PUWs. Expression of all studied tight junction proteins was
slightly changed after the exposure to PUWs.

In conclusion, cyanobacterial secondary metabolite puwaina-
phycin F has cytotoxic and pro-inflammatory effects dependent on
its structural modifications. It seems that the effect on intestinal
barrier permeability is not primarily caused by the remodeling of
tight junctions but more likely by decreased membrane elasticity
and fluidity.

dx.doi.org/10.1016/j.toxlet.2017.07.236
dx.doi.org/10.1016/j.toxlet.2017.07.237
dx.doi.org/10.1016/j.toxlet.2017.07.238
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This work was supported by the National Science Foundation of
China (No. 81573191, No. 81573108).
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-01-01-16
nravelling the mechanisms of neuronal,
epatic, cardiac and renal cell toxicity of two
ynthetic cannabinoids, 5F-PB 22 and XLR-11

na Santos-Carvalho 1,2, Adriana Fontes 1, Nuno Santos 1, Ana
argarida Araújo 3, Paula Guedes de Pinho 3, Claudia Cavadas 4,5,

élix Carvalho 3, Sónia Ferreira 1,4

Institute for Education and Citizenship IEC, Mamarrosa, Portugal
CNC - Center for Neuroscience and Cell Biology, Coimbra, Portugal
UCIBIO, REQUIMTE, Laboratory of Toxicology, Faculty of Pharmacy,
niversity of Porto, Porto, Portugal
CNC - Center for Neuroscience and Cell Biology, University of
oimbra, Coimbra, Portugal
Faculty of Pharmacy, University of Coimbra, Coimbra, Portugal

ynthetic cannabinoids (SC), as the most seized new psychoactive
rugs (NPS), are a major health, financial and security concern in
U, as highlighted in EMCDDA Strategy 2025. Therefore, the identi-
cation of toxicity profiles of SC is mandatory. The aims of this work
ere: 1) to evaluate cell toxicity of XLR-11 and 5F-PB22, two of the
ost reported SC and its volatile burn products (VBP) in renal cells;

) to investigate the involvement of cannabinoid receptors in SC cell
oxicity and 3) to understand the mechanism of cell death asso-
iated with each drug. To achieve these goals, neuronal, hepatic,
ardiac and renal toxicity of 5F-PB22 and XLR-11 (30.5 nM–500 �M,
4 h) and of its VBP were evaluated in five cell lines: SH-SY5Y,
epG2, H9c2, HEK293t and HK-2 respectively. Ten mg of SC were
urned, and the VBP were collected in a solid phase extraction col-
mn and extracted with methanol. MTT, Sulforhodamine B and
nnexin/PI assays were performed. Cells were preincubated with
B1 or CB2 receptor antagonists (500 nM). XLR-11 is more toxic
hat its VBP, contrary 5F-PB22 VBP are more toxic than its drug to
oth renal cell lines. Cannabinoid receptors may not be involved in
C toxicity. SC and its VBP induced an increase of PI-positive cells.
n conclusion, the late apoptosis and necrosis induced by SC in cells
ested may not be mediated by cannabinoid receptors. Additional
tudies are needed to better understand the mechanisms of action
f SC.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.239

-01-01-17
VA radiations induce ECM assembly
odifications and epidermal senescence in

econstructed human skin

ostantino Casale 1, Giorgia Imparato 2, Francesco Urciuolo 2,
aolo Netti 2

Department of Chemical, Materials and Industrial Production
DICMAPI) University of Naples, Interdisciplinary Research Centre on
iomaterials (CRIB), University of Naples Federico II, Naples, Italy
Center for Advanced Biomaterials for HealthCare@CRIB, Istituto

taliano di Tecnologia, Naples, Italy

VA radiation into the skin can initiate detrimental photo-
hemical reactions able to remodel the ECM by increasing
atrix-metalloproteinase, reducing structural collagen and affect-

ng cell signaling and phenotype. In contrast to the existing skin
quivalents that are built on non-human dermis surrogates, result-

ng in an incomplete approach to human ECM in vivo, here we
eveloped a human skin model in which fibroblasts are guided

n producing and assembling their own ECM presenting sev-
ral of the complex macromolecules. Our model recapitulates
 PRESS
ers xxx (2017) xxx–xxx

the complex homeostatic equilibrium and dynamical reciprocity
between the cellular and extra-cellular environment and is able
to mimic the physiological and pathological status of a native tis-
sue. The photoageing process induced by UVA irradiation has been
quantitatively evaluated in terms of tissue alterations by multipho-
ton microscopy, histological, immunofluorescence and mechanical
analysis. We demonstrate, for the first time in vitro, that UVA dam-
age induces structural modifications in the dermis organization and
assembly and a decline of epidermal germinative potential. Topical
and systemic applications of bioactive molecules have been per-
formed and their effects in ameliorating and repairing from UVA
alterations have been evaluated. Our results demonstrate that the
cell-synthesized ECM organized in a 3D fashion represented a more
suitable system able to mimic in vitro the native tissue and con-
firms that in the dermis reside the solution to contrast profound
change in skin structure such as wrinkle and laxicity. This model
can serve as alternatives to animal models in the assessment and
development of drugs, chemicals and cosmeceuticals.

http://dx.doi.org/10.1016/j.toxlet.2017.07.240

P-01-01-18
LincRNA-p21 implication in esophageal
squamous cell carcinoma

Ying Zhang 1, Ran Liu 1, Enchun Pan 2, Yuepu Pu 1, Lihong Yin 1

1 Key Laboratory of Environmental Medicine Engineering, Ministry of
Education, School of Public Health, Southeast University, Nanjing,
China
2 Department of Epidemiology, Huaian Center for Disease Control and
Prevention, Jiangsu Province, Huaian, China

Long noncoding RNAs (lncRNAs) have emerged as critical regulators
in cancer. Long intergenic noncoding RNA lincRNA-p21 is a down-
stream lncRNA transcript of p53, where it is located proximal to the
gene encoding the cell-cycle regulator p21/Cdkn1a. The biological
role of lincRNA-p21 in esophageal cancer is not fully understood.
This study investigated a role for lincRNA-p21 in esophageal cancer
and effected on p21. Results showed that lincRNA-p21 was down
regulated in 64 human ESCC tissues (p < 0.05) and esophageal can-
cer cell lines (EC109, EC9706) (p < 0.05). Moreover, EC109 cells with
transfection are up-regulating lincRNA-p21 and appeared to pro-
liferation inhibition, apoptosis promotion, G1/S block, inhibition of
migration and invasion. Expression of p21 reduced in EC109 and
EC9706 cell lines, which may correlated with lincRNA-p21 level. It
was showed that lincRNA-p21 was not directly involved in regulat-
ing levels of p21 mRNA, over-expression of lincRNA-p21 promotes
up-regulation of p21 protein levels. These findings implicated that
lincRNA-p21 plays as a novel regulator of cell biological functions
via p21 and suggested that lincRNA-p21 could serve as a functional
biomarker for esophageal cancer.

dx.doi.org/10.1016/j.toxlet.2017.07.239
dx.doi.org/10.1016/j.toxlet.2017.07.240
dx.doi.org/10.1016/j.toxlet.2017.07.241
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not know if this fact might contribute to the higher sensitivity of
males to OTA carcinogenicity.
ARTICLE
P01 General / Toxicolog

-01-01-19
ntigenotoxic effects of Pycnogenol in diabetic
ats

evtap Aydin 1, Merve Bacanli 1, Hatice Gül Göktaş 1, Ülkü
ndeğer Bucurgat 1, Nuray Ari 2, Arif Ahmet Basaran 3, Nursen
asaran 1

Department of Pharmaceutical Toxicology, Hacettepe University,
nkara, Turkey
Department of Pharmacology, Ankara University, Ankara, Turkey
Department of Pharmacognosy, Hacettepe University, Ankara,
urkey

iabetes mellitus, is rapidly increasing all over the world with high
ortality and morbidity. The reactive oxygen radicals have been

uggested to be the main cause of the complications of diabetes.
ycnogenol, natural dried extract obtained from the bark of (Pinus
inaster), is commonly consumed as a dietary food supplement.
ycnogenol has been suggested to ameliorate the diabetes-induced
NA damage due to its strong antioxidant activity. In our study,
e aimed to evaluate the antigenotoxic effects of pycnogenol

n Wistar albino rats with diabetes using alkaline comet assay.
-Hydroxy-2-hydroxy-deoxyguanine (8-OHdG) levels in plasma
ere also determined. The pycnogenol-treated group received only
ycnogenol 50 mg/kg orally for 28 days; the diabetic group received
ingle intraperitoneal dose of streptozotocin 60 mg/kg at the onset
f study; and the pycnogenol-treated diabetic group received pyc-
ogenol 50 mg/kg orally for 28 days after diabetes induction. The
ontrol group was also included. In the pycnogenol-treated dia-
etic rats, DNA damage in the lymphocytes, hepatic and renal cells
nd 8-OHdG levels in plasma were significantly lower than in the
iabetic group, all of the parameters in the pycnogenol-treated dia-
etic rats were at untreated control levels. All parameters in the
ycnogenol-treated group were not higher than in the untreated
ontrol group. In conclusion, pycnogenol may decrease the oxida-
ive stress-related DNA damage in diabetes, indicating to prevent
he progression of diabetes.

Acknowledgement: This study was supported by TUBITAK
Project Number: 114S919).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.242

-01-01-20
nvestigation of the effects of rivastigmine,
onepezil and memantine at the cellular level
hrough in vitro studies

tan Miriana 1, Denisa Margina 2, Daniela Baconi 1

Departement of Toxicology, University of Medicine and Pharmacy
Carol Davila”, Bucharest, Romania
Departement of Biochemestry, University of Medicine and
harmacy “Carol Davila”, Bucharest, Romania

n this study we have proposed to highlight the effect of the
hree tested drugs – donepezil, rivastigmine and memantine –
n the transmembrane potential and endothelial cell membrane
uidity. This effect was correlated with the ability of the tested sub-
tances to alter the release of inflammatory markers – monocyte
hemoattractant protein 1(MCP-1) and E-selectin into the culture
f endothelial cells. The effects of the three substances on endothe-

ial cells have been evaluated since cardiovascular complications
ave a high prevalence in elderly patients with neurodegenerative
iseases.
 PRESS
ers xxx (2017) xxx–xxx 7

The experiments were performed using umbilical Human
Endothelial Cell (HUVEC) Cell Line Suspension, EAHY96 line, pre-
pared by the Natinal Research and Developement Institute Victor
Babes. We used fluorescent probes: 1-(4-trimethylammonio-
phenyl)-6-phenyl-1,3,5-hexatriene p-toluene sulfonate- TMA-VAT
for the determination of membrane anisotropy and bis-(1,3-
dibutylbarbituric acid) trimethynoxonol DIBAC4(3), to determine
the transmembrane potential. The method of determining E-
selectin and human MCP-1 was a sandwich type ELISA which
involves the use of monoclonal antibodies on the wells in the assay
kit.

The results showed that all three tested drugs have the abil-
ity to induce increases in endothelial cell membrane anisotropy.
The tested substances have a dose-independent, hyperpolarizing
effect on endothelial cells and have the ability to inhibit the syn-
thesis of MCP-1 factor. Donepezil does not influence the synthesis
of E-selectin, wyle memantine reduces synthesis at all levels of test
concentration and rivastigmine exhibits a weak anti-inflammatory
effect.

http://dx.doi.org/10.1016/j.toxlet.2017.07.243

P-01-01-21
Sex-dependent dose response of gene
expression modulation after ochratoxin A
insult in F344 rats

Ariane Vettorazzi, Laura Pastor, Adela López de Cerain

Pharmacology and Toxicology, University of Navarra, Pamplona,
Spain

Ochratoxin A (OTA) is a nephrocarcinogen in male rats but not in
females. The dose-response between sexes might help to unravel
events in OTA carcinogenesis. Gene expression (GeneChip

®
Rat-

Gene 2.0ST, Affymetrix) was studied in kidneys from both sexes
F344 rats treated daily p.o with 0.21 or 0.50 mg/kg bw OTA for 21
days.

General toxicity, histopathology and OTA levels were evaluated.
No significant sex-differences in plasma or kidney OTA concentra-
tions were found. In terms of differentially-expressed genes (DEG),
dose-dependent effect was observed in both sexes but females
showed more altered genes than males, especially at the lower
dose. However, functional analysis (IPA) revealed higher number
of enriched toxicity lists in 0.21 mg/kg treated-males.

Ochratoxin modulated damage, signaling and metabolism
related lists, as well as inflammation, proliferation and oxida-
tive stress in both sexes. Kidney damage markers correlated with
histopathology, indicating similar short-term damage between
sexes. Eleven toxicity lists (damage, fibrosis, cell signaling and
metabolism) were exclusively altered in males (mainly at low
dose) while two lists were exclusively enriched in females (renal
safety biomarker and biogenesis of mitochondria) at high dose.
Moreover, commonly enriched lists (39) contained sex-biased
modulated genes, indicating different regulation of some path-
ways between sexes, mainly at nuclear receptor, metabolism or
cell death/proliferation level.

Overall, sex-differences observed in gene expression at the
lower dose, indicate that initial metabolic and cell signaling
response to OTA insult is different between sexes, although we do
http://dx.doi.org/10.1016/j.toxlet.2017.07.244

dx.doi.org/10.1016/j.toxlet.2017.07.242
dx.doi.org/10.1016/j.toxlet.2017.07.243
dx.doi.org/10.1016/j.toxlet.2017.07.244
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-01-01-22
ytotoxic effect of non-steroidal
nti-inflammatory drugs towards colon
broblast of the rat

wi Aris Agung Nugrahaningsih, Eko Purnomo

Pharmacology and Therapy, Faculty of Medicine Universitas Gadjah
ada, Yogyakarta, Indonesia

ackground: Non Steroidal Anti-Inflammatory Drugs (NSAIDs) are
requently used to reduce post-operative pain in order to fasten the

obility of the patient. However, some studies on NSAIDs used on
ntestinal anastomosis operation showed that NSAIDs could inter-
upt the healing of anastomosis wound.

Objective: We aim to investigate the effect of several NSAIDs
n colon fibroblast proliferation and collagen production. Meth-
ds: We isolated colon fibroblast from 8 weeks old Wistar rat.
solated fibroblast then treated with acetaminophen or ketoprofen
r metamizole or no treatment (negative control) for 24 h or 48 h.
he proliferation are measures using triphan blue staining. Collagen
ormation are count using sirius red staining. Result: Ketoprofen
nd metamizole decrease the proliferation of colon fibroblast at the
ame concentration as their maximal concentration in the human
lood. However, acetaminophen did not cause the decrease both
roliferation and collagen formation of cultured colon fibroblast
t the same concentration as their maximal concentration in the
uman blood (Cmax).

Discussion: Inhibition of COX 2 can cause delay on wound
ealing process. Both ketoprofen and metamizole are an effective
yclooxygenase 2 (COX 2) inhibitor. Meanwhile, acetaminophen
oes not have COX 2 inhibitory effect. Therefore, we suggest that
etoprofen and metamizole but not acetaminophen interrupt colon
broblast proliferation and formation. Conclusion: Ketoprofen and
etamizole can interrupt proliferation and collagen formation of

olon fibroblast. We suggest that both can interrupt the anastomo-
is wound healing process.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.245

-01-01-23
he antioxidant, anti-inflammatory and
ntidiabetic activities of Sternbergia lutea ssp.
utea and Sternbergia lutea ssp. sicula

ulcin Saltan Iscan 1, Sezen Yilmaz Sarialtin 2, Aysenur Yazgan 1,
etul Sever Yilmaz 1, Asli Can Agca 3, Tulay Coban 2

Pharmacognosy, Ankara University, Faculty of Pharmacy, Ankara,
urkey
Toxicology, Ankara University, Faculty of Pharmacy, Ankara, Turkey
Herbal Medicines, Turkish Medicines and Medical Devices Agency,
nkara, Turkey

erbal medicines are in great stipulate in the world for health
are purposes because of their efficacy and safety. Sternbergia
pecies are known as imperative medicinal plants due to their
lkaloid contents. In this study, we aimed to investigate the antiox-
dant, antinflammatory and antidiabetic activities of the ethanol
nd aqueous extracts from the bulbs of Sternbergia lutea ssp.
utea and Sternbergia lutea ssp. sicula. The antioxidant poten-
ials of the extracts were evaluated by DPPH and ABTS radical

cavenging activities. Measurement of anti-inflammatory activ-
ty was performed by heat induced hemolysis of human red
lood cell membrane (HRBC) and antidiabetic activity by inhi-
ition of in-vitro �-glucosidase. Ethanol extracts showed higher
 PRESS
ers xxx (2017) xxx–xxx

DPPH and ABTS free radical scavenging activity than aqueous
extracts. However aqueous extracts inhibited heat induced hemol-
ysis of the HRBC as a mechanism of the anti-inflammatory
activity more than ethanol extracts. Sternbergia lutea ssp. lutea
aqueous extracts exhibited strongest in-vitro anti-inflammatory
effect (IC50 = 8.02 ± 0.20 mg/ml) compared to reference standard
acetylsalicylic acid (IC50 = 0.28 ± 0.01 mg/ml). All extracts showed
inhibitory effect against glucosidase as a mechanism of antidi-
abetic activity while aqueous extracts of Sternbergia lutea ssp.
sicula observed the maximum (IC50 = 12.85 ± 0.01 �g/ml) which
was almost 10 fold lower than acarbose (IC50 = 0.89 ± 0.01 �g/ml)
which was used as reference drug. Furthermore aqueous extracts
were more potent glucosidase inhibitors than ethanol extracts.
Alkaloids present in these plants possibly responsible for these
activities.

http://dx.doi.org/10.1016/j.toxlet.2017.07.246

P-01-01-24
Addiction of tobacco, Shamma and Khat:
Incidence of oral cancer in Saudi Arabia

Atif Abdulwahab A. Oyuoni, Hasibur Rehman, Shalini Saggu

Biology, University of Tabuk, Tabuk, Saudi Arabia

Oral cancer (OC) has a major health problem in many parts of the
world. It is defined as a neoplasm involving the oral cavity, which
begins at the lips and ends at the anterior pillars of the fauces.
Although its incidence is relatively low in western countries but
on Indian subcontinent and other parts of Asia it remains one of
the most common forms of cancer. The goal of our study was to
investigate the incidence and prevalence of oral cancer in Saudi
Arabia. The study was carried out in both male and female patients
of Saudi Arabia. Saudi cancer registry reported a total 158 cases of
male patients in 1994 and after the five-year interval the number
of cases was 161, 182, 186 and 251(in 1999, 2004, 2009 and 2013)
when compared to females. Number of cases was relatively higher
in the year 2013 in both male and females as compared to the other
years. The median age group was found to be 45–47 years. Saudis
aged 55 to 64 years had the highest prevalence of current smoking
(15.6%) with 24.7% among males and 4.2% among females. Among
Saudi patients, there is a significant increase in the number of male
cases of OC cancer when compared with the female. Analysis of can-
cer incidence in Saudi Arabia demonstrates significant differences
according to gender, age, and region of the Kingdom.

*Authors need to acknowledge the support to Deanship of Sci-
entific Research, University of Tabuk, No. S1438-128.

http://dx.doi.org/10.1016/j.toxlet.2017.07.247

P-01-01-25
�-Glucosidase and �-amylase inhibitory
activities of crude ethanol extract and fractions
of endemic Hyacinthella acutiloba K. Press. &
Wendelbo bulbus

Nuraniye Eruygur 1, Emrah Dural 2

1 Department of Pharmacognosy, Cumhuriyet University, Sivas,
Turkey
2 Department of Pharmaceutical Toxicology, Cumhuriyet University,

Sivas, Turkey

Medicinal plants have been used for many years in the treat-
ment of various diseases. Diabetes mellitus is characterized by

dx.doi.org/10.1016/j.toxlet.2017.07.245
dx.doi.org/10.1016/j.toxlet.2017.07.246
dx.doi.org/10.1016/j.toxlet.2017.07.247
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bnormal increase of blood glucose level, which is regulated by
-glucosidase. �-Glucosidase inhibitors can be control the blood
ugar level by competitively inhibiting glycosidase activity and pre-
ent the fast breakdown of sugars, therefore used as a new class
f antidiabetic drugs. Presently, new �-glucosidase inhibitors are
eeded for treatment of diabetes mellitus, since the available �-
lucosidase inhibitor drugs are unsatisfactory due to fewer in their
umbers. Hyacinthella acutiloba, a Hyacinthaceae family endemic
lant, mainly distributed in Kayseri, Sivas, Malatya and Erzincan
rovince in Turkey. More than 40 polyhydroxylated alkaloids, in
ther name as iminosugars, were isolated from Hyacinthus orien-
alis, which is closely related to H. acutiloba. These compounds have
een reported that have potent �-glucosidase inhibitor activity. In
his study, we investigated the inhibitory effects of ethanolic crude
xtracts of the bulbus of Hyacinthella acutiloba and different frac-
ions prepared from ethanolic crude extracts on �-glucosidase and
-amylase. The results indicate that the extracts obtained from bul-
us of Hyacinthella acutiloba have �-Glucosidase and �-amylase

nhibitory activities. Therefore, the present study revealed a novel
n unconventional property of Hyacinthella acutiloba bulbus as a
romising source of effective antidiabetic agents.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.248

-01-01-26
nvestigation of toxicity mechanisms induced
y silica nanoparticles in pulmonary cells

orina Nicoleta Voicu 1,2, Mihaela Balas 1, Anca Dinischiotu 1

Department of Biochemistry and Molecular Biology, Faculty of
iology, University of Bucharest, Bucharest, Romania
Department of Pharmacy, Faculty of Pharmacy, Titu Maiorescu
niversity, Bucharest, Romania

oxicity of nanoparticles (NPs) and their mechanisms have been
idely investigated and it depends on physiochemical parameters

uch as particle size, shape, surface charge, composition, and
tability. Detailed information about molecular interactions may
id in classifying NPs according to their mode of action. We studied
n vitro the effects of amorphous silica (SiO2) NPs (7 nm) on MRC-5
uman pulmonary fibroblasts after 24, 48 and 72 hours. Cells
nexposed to NPs were used as control. A series of parameters

ncluding F-actin organization, lysosomes formation, intracellular
educed glutathione (GSH) levels, superoxide dismutase (SOD)
ctivity and malondialdehyde (MDA) levels were analyzed after
reatment. The exposure of MRC-5 cells to 62.5 �g/mL SiO2
Ps showed no changes of actin filaments, though the number
f lysosomes significantly increased after 48 and 72 hours as
vidence of NPs internalization. Initiation of oxidative stress in
ulmonary cells was demonstrated by the increase of SOD enzy-
atic activity starting with 48 hours in comparison with control

ells. Moreover, a decrease of the intracellular GSH content was
ignificant correlated with the increase of the MDA levels for the
ame time points of 48 and 72 hours. In conclusion, the nanotox-
city of SiO2 NPs on pulmonary cells is associated with lysosome
roduction, modulation of antioxidant activity and oxidative stress.

Acknowledgments: The work was supported by a grant of

he Romanian National Authority for Scientific Research CCCDI-
EFISCDI- project NanoToxClass, number 13/2015 SIINN ERA-NET.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.249
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P-01-01-27
Effect of six oximes on total oxidant and
antioxidant status in brain of rats intoxicated
with a direct acethylcholinesterase inhibitor

Evica Antonijevic 1, Jelena Kotur-Stevuljevic 2, Kamil Musilek 3,4,
Kamil Kuca 5, Danijela Djukic-Cosic 1, Biljana Antoniijevic 1

1 Department of Toxicology, University of Belgrade, Faculty of
Pharmacy, Belgrade, Serbia
2 Department of Medical Biochemistry, University of Belgrade,
Faculty of Pharmacy, Belgrade, Serbia
3 Department of Chemistry, University of Hradec Kralove, Faculty of
Science, Hradec Kralove, Czech Republic
4 Centre of Advanced Studies, University of Defence, Faculty of
Military Health Sciences, Hradec Kralove, Czech Republic
5 Biomedical Research Centre, University Hospital Hradec Kralove,
Hradec Kralove, Czech Republic

Beside the key acethylcholinesterase (AChE) inhibition, oxidative
stress has been supported by experimental and human studies
in organophosphate (OP)-induced toxicity. According to our best
knowledge, possible antioxidant properties of oximes, the only
causal antidotes to OP-inhibited AChE, have been examined only by
a few studies. Following these considerations, we determined the
effect of conventional (obidoxime, trimedoxime, pralidoxime, HI-
6) and promising experimental (K027, K203) oximes on dichlorvos
(DDVP)-induced oxidative changes in vivo. Wistar rats (5/group)
were treated with oxime (5% LD50 im) and/or atropine (10 mg/kg
im) immediately after DDVP challenge (75% LD50, sc). Total oxi-
dant status (TOS) and total antioxidant status (TAS) were measured
by Erel’s spectrophotometric methods in brain 60 min after the
treatment. DDVP induced a significant increase in TOS (p < 0.05)
and decrease in TAS (p < 0.01). Elevated TOS was decreased on
control level after the majority of antidotal treatments (p < 0.05)
excluding single K027, obidoxime and atropine + HI-6 (p < 0.05).
Significant increase in TAS was obtained by K027, K203, obidoxime
or K203 + atropine (p < 0.05). Moreover, K027 and obidoxime pro-
vided TAS equal to control (p < 0.05). Based on the results we can
conclude that oxime compounds can influence the complex redox
processes in brain tissue that might contribute to their overall
therapeutic efficacy. Further research is needed to understand the
underlying molecular mechanisms involved in this phenomenon.

Supported by Ministry of Education, Science and Technological
Development, Serbia (No. III 46009).

http://dx.doi.org/10.1016/j.toxlet.2017.07.250

P-01-01-28
Cellular and molecular mechanisms of the
protective effect of silybine on stress-induced
premature senescence in rat embryonic
fibroblast cells cells

Maryam Baeeri, Solmaz Mohammadi Nejad, Mahban Rahimifard,
Mona Navaei-Nigjeh, Shermineh Moeini-Nodeh, Mohammad
Abdollahi

Pharmaceutical Sciences Research Center, Tehran, Islamic Republic of
Iran

Aging is the process of some molecular and cellular changes of a

living organism with time. Several causes such as mitochondrial
DNA Aberrations, aggregation of proteins, telomere shortening and
oxidative stress is important in aging of the cells.

dx.doi.org/10.1016/j.toxlet.2017.07.248
dx.doi.org/10.1016/j.toxlet.2017.07.249
dx.doi.org/10.1016/j.toxlet.2017.07.250
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more new in vivo experiments are required to discover the anti-
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Natural antioxidants with antioxidant activity are substances
hat prevent the body from damage caused by harmful molecules
uch as free radicals. The aim of this study was to evaluate the
nti-aging properties of Silybin (SIL), as natural compounds in Rat
mbryonic Fibroblast (REF) cells.

After isolation, REF cells were pre-incubated with SIL and then
xposed to hydrogen peroxide (H2O2) to induced cellular senes-
ence. The levels of cell viability; SA-�-GAL activity; cell cycle

istribution; NF-�B level and mitochondrial complex I, II/III enzyme
ctivity were investigated.

Results of this study revealed the protective effect of SIL
n H2O2 treated REF cells and confirm the antioxidant and
 PRESS
ers xxx (2017) xxx–xxx

anti-inflammatory characteristics of SIL against H2O2 in the induc-
tion of cellular senescence. Analysis of cell cycle via flow cytometry
showed, in REF cells treated by SIL, the percentage of G0/G1 arrest
was decreased compared to the H2O2 group.

Moreover, incorporation of SIL depressed H2O2 toxicity through
the increasing the activity of the mitochondrial complex, tempering
of inflammation factors and affecting the cell division. However,
aging effects and mechanism of action of such compounds.

http://dx.doi.org/10.1016/j.toxlet.2017.07.251

dx.doi.org/10.1016/j.toxlet.2017.07.251
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framework for environmental and health

azard assessment and ranking of polymers
ith limited data sets: Use of CLP/GHS mixture

ules classification and GreenScreen
®

for safer
hemicals methodology

ouna Zachary, Margaret Whittaker

ToxService LLCs, Washington, United States

n this poster, we describe a new framework for polymer safety
valuation using two internationally recognized hazard classifica-
ion platforms; the GreenScreenÒ for Safer Chemicals and CLP/GHS

ixture rules. In Europe, hazards of polymers must be classified
ollowing CLP mixtures rules. The CLP approach, however, will
ot produce a hazard ranking of polymers. GreenScreen

®
for Safer

hemicals (GS) is a hazard assessment tool used to rank chemi-
als and select a preferred chemical alternative. The GS assesses
hemicals for 18 human health, environmental toxicity and fate,
nd physical hazard endpoints to assign an overall benchmark (BM)
core ranging from1 to 4. Chemicals that receive a BM 1 score are
ften CMRs/PBTs and are good candidates for substitution. The GS
olymer framework combines GS and CLP/GHS to produce a poly-
er BM score. We considered the assessed polymer a mixture of

ure polymer, unreacted monomers and oligomers. The scheme
nvolves four components: (1) full polymer characterization (e.g.

olecular weight, oligomer and monomer content); (2) critical
valuation of available toxicity data on the polymer as well as
nreacted monomers present above 0.1% (e.g. chemical class, reac-
ive functional group); (3) application of CLP/GHS mixture rules
o assign hazard scores for selected GS human health and environ-

ental hazard endpoints for the polymer mixture and (4) assigning
BM score for the polymer mixture following rules of GS bench-
arking. The workability of the procedure is demonstrated using

ommercial TAEGPG polymers with different monomer contents.

his proposed framework is ongoing and undergoing evaluation
y Clean Production Action.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.253
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Investigation of sleep quality in shipyard
workers by wearable device

Hsiao-Chi Chuang 1, Ching-Huang Lai 2, Ting-Yao Su 2, Kai-Jen
Chuang 3, Ta-Chih Hsiao 4, Chih-Hong Pan 5

1 School of Respiratory Therapy, Taipei Medical University, Taipei,
Taiwan, ROC
2 School of Public Health, National Defense Medical Center, Taipei,
Taiwan, ROC
3 School of Public Health, Taipei Medical University, Taipei, Taiwan,
ROC
4 Graduate Institute of Environmental Engineering, National Central
University, Taoyuan, Taiwan, ROC
5 Institute of Labor, Occupational Safety and Health, Ministry of
Labor, Taipei, Taiwan, ROC

Air pollution increases the risk for sleep-breathing problems; how-
ever, the association between occupational exposure to welding
fumes particles and sleep disorder remains unclear. The objective
of this study is to investigate the effects of metal fume particle on
sleep quality in shipyard workers. There were 16 shipyard worker
and 16 office workers (served as control) were recruited for evalu-
ating personal exposure to metal fume PM2.5. Urine samples from
each subject were collected at the beginning of the work day and
the beginning of the next work day for determining serotonin and
cortisol. The workers from the welding and office groups were
requested to wear a Fitbit Charge HRTM (Fitbit Inc., San Francisco,
CA, USA) to monitor the sleep quality. The 8-h average of per-
sonal exposure to PM2.5 in the welding and office workers were
2166.5 ± 3149.1 �g/m3 and 82.1 ± 94.1 �g/m3, respectively. Uri-
nary levels of serotonin and cortisol were significantly decreased
after one day of the work in both groups, particularly in weld-
ing workers. Notably, we observed that the welding workers had
significantly higher awake time (min) than the office workers. In

conclusion, exposure to welding fume PM2.5 may disrupt sleep
quality in shipyard workers.

http://dx.doi.org/10.1016/j.toxlet.2017.07.254
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clear carcinogenic risks in digestive systems related to food con-
tamination by a small amount of skin and liver tumor promoters.

http://dx.doi.org/10.1016/j.toxlet.2017.07.257
ARTICLE
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-01-02-03
mergency department visits and risk factors
or in-patient care in acute drug intoxication

senija Slankamenac, Cédric Steinmann, Dagmar I. Keller

Emergency Department, University Hospital Zurich, Zurich,
witzerland

ntroduction: In Switzerland, few reports exist about compre-
ensive data of acute drug intoxication (ADI) and the abuse of
ovel psychoactive substances (NPS). Therefore, the aim was to

nvestigate the prevalence of ADI, epidemiology of psychoactive
ubstances and risk factors needing an in-patient care.

Methods: In a retrospective analysis, we enrolled consecutively
atients presenting with symptoms of an ADI in the emergency
epartment (ED) of a tertiary care hospital between April 2014 and
ugust 2016.

Results: We identified 186 of 89,576 ED patients (0.2%) with
n ADI. Patients presented in the ED with one or more symptoms:
omnolence (50.5%), agitation with aggression (38.7%), confusion
10.8%), psychosis (10.2%), chest pain (9.1%), seizure (3.2%) and
ardiac arrhythmia (1.1%). In 65.6%, alcohol was combined with
sychoactive substances. Patients consumed most often cocaine
37.6%) and cannabis (31.7%). NPS (2.2%) were rarely consumed.

Fifty-eight patients (31.2%) had to be admitted in-house.
atients presenting in the ED with acute psychosis (RR 5.1, 95%-CI
.7–15.1, p = 0.003), aggression (RR 3.2, 95%-CI 1.6-6.6, p = 0.001) or
ith pre-existing schizophrenia (RR 4.9, 95%-CI 1.4–16.7, p = 0.011)
ad to be admitted most frequently.

Conclusion: NPS intoxication is rare in Switzerland. Even
hough the prevalence of acute drug intoxication is low, almost a
hird of these ED patients need in-patient care and therefore trigger
ealth care costs. Identifying symptoms such as psychosis, aggres-
ion and pre-existing schizophrenia as risk factors for in-patient
are may encourage future preventive strategies.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.255

-01-02-04
ssessment of some (Q)SAR-based alternative
ethods of harmful chemicals and its

ystematization to support the activities facing
egional regulations

wang-Yon Kim 1, Seong Eun Shin 1, Kyoung Tai No 1,2

Bioinformatics and Molecular Design Research Center, Seoul,
epublic of Korea
Department of Biotechnology, Yonsei University, Seoul, Republic of
orea

owadays, it becomes important manner to accumulate and man-
ge sufficient toxicity information from experimental or, if not
ossible, alternative methods, like in silico prediction results, for
uccessful settlement of Act on the Registration and Evaluation,
tc. of Chemical Substances in Korea. The toxicity and harmfulness
redictions by means of non-testing methods, such as (Q)SAR, are
nown as very important, for its cost-effective and adaptive char-
cters to newly designed chemicals. In this work, we selected some
nvironmental and human toxicity prediction models that have the
orrespondent endpoints required in K-REACH. Those models were

elected mainly from currently popular public domains because
f further common utilizations by general users. With those mod-
ls, the toxicity results were predicted for some harmful chemicals
omestically assigned as high registration priority, and evaluated
 PRESS
s xxx (2017) xxx–xxx

for comparing the performances of each model by their reliability,
includability within suggested or inferred applicability domains,
accessibility and usability, etc. All the results and supplemental data
were under accumulation and systematization, and will be used not
only for helping the government formulate or update their environ-
mental and health risk assessment policies, but also for supporting
the researchers who put their efforts in finding alternative chemi-
cals confronting the regional regulation. This subject was supported
by Korea Ministry of Environment (MOE) as “Eco-Innovation Pro-
gram”.

http://dx.doi.org/10.1016/j.toxlet.2017.07.256

P-01-02-05
Known carcinogenic promoters of the liver and
skin do not indicate cell proliferation activity in
digestive system in 28-days repeated dose
toxicity study in rats

Hiroshi Honda 1, Taisuke Kawamoto 1, Norio Imai 2, Yuichi Ito 1,
Osamu Morita 1

1 Kao Corporation, R&D, Safety Science Research, Tochigi, Japan
2 DIMS Institute of Medical Science, Inc., Aichi, Japan

Little is known about the cell proliferation activity of liver and
skin carcinogenic promoters in digestive systems when they
contaminate food. Thus, we investigated the cell proliferation activ-
ity of known carcinogenic promoters in rat digestive systems
(tongue, duodenum, jejunum, ileum, cecum, colon, and rectum) in
a repeated dose study. We employed phenobarbital (PB) as a liver
tumor promoter and 12-O-tetradecanoylphorbol-13-acetate (TPA)
as a skin tumor promoter. Rats were repeatedly administered PB
at 100, 300, and 900 �g/mL or TPA at 0.5, 1.5, and 4.5 �g/mL in
drinking water for 28 days. Histopathological examination with
bromodeoxyuridine (BrdU) immunostaining was conducted to
examine the cell proliferation activity in the digestive systems, liver
and skin. No gross pathological changes and no significant increase
in BrdU labeling index in cells of the digestive systems were found
in the PB- and TPA-treated groups; meanwhile, hepatocellular
hypertrophy was only observed in histopathological examination
of the PB-treated groups. The doses of PB and TPA used in the
present study were higher than those that were suggested to have
carcinogenic activity in the liver and skin in rats. Our results indi-
cate that the carcinogenic promoters, PB and TPA, themself may
not have an obvious cell proliferation activity in the rat digestive
systems. Therefore, this study was not the case which suggested

dx.doi.org/10.1016/j.toxlet.2017.07.255
dx.doi.org/10.1016/j.toxlet.2017.07.256
dx.doi.org/10.1016/j.toxlet.2017.07.257
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-01-02-06
ombinatorial model organism strategy to
redict developmental and reproductive
oxicology (DART)

. Rooseboom 1, M. Wildwater 2, R. Currie 3, R.P. Dirks 4, E.
erkhof 5, J. Louter–van de Haar 2, S. Maxwell 6, C. Pears 6, D.
ijnenburg 7, P. Racz 4, R. Ruijtenbeek 7, C. Smulders 1, H. Spaink 8,
. Warren 6, G. Whale 1, A. Woollard 6, E. Yebra-Pimentel 4, R.
ieters 2,9

Shell Health, Shell International B.V., The Hague, Netherlands
HU University of Applied Sciences, Utrecht, Netherlands
Syngenta, Bracknell, Berkshire, United Kingdom
ZF-screens B.V., Leiden, Netherlands
HAN University of Applied Sciences, Nijmegen, Netherlands
University of Oxford, Oxford, United Kingdom
Pamgene, s-Hertogenbosch, Netherlands
University of Leiden, Leiden, Netherlands
Utrecht University, Utrecht, Netherlands

here is an increasing requirement for innovative toxicity test
ystems that are translational to humans yet allow reduction,
efinement and replacement (3Rs) of animal use. It has been shown
hat “stand alone test models” are not sufficient for hazard and
isk assessment and combinatorial testing with multiple 3R models
especially for developmental and reproductive toxicology (DART))
s required to improve potential hazard and risk identification. We
ntroduce a combinatorial strategy using zebrafish (Danio rerio)
arvae, nematodes (Caenorhabditis elegans) and social amoebae
Dictyostelium discoideum) as an innovative toxicity test system
o enable identification of adverse outcome pathways (AOP) for
uman hazard identification and characterization. The selected
est systems allow high-throughput screening and facilitate rapid,
eproducible testing of compounds both on an organismal pheno-
ypic level as well as on a molecular level (transcriptomics and
ctivity profiling of kinases). We have tested 42 DART positive
ompounds and each of the species showed high sensitivity and
pecificity levels indicating high predictive power. Of 42 DART
ositives only 1 compound was missed by all three test systems.
ine compounds were used in a detailed molecular proof of prin-
iple study to investigate molecular effects of DART chemicals in
he test systems. Overlapping molecular responses of DART com-
ounds could be identified within species amongst the selected set
f DART compounds and also across species. Toxicogenomic profil-

ng and hazard assessment revealed that the individual species are
romising predictors for DART with clear added value.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.258
 PRESS
s xxx (2017) xxx–xxx 3

P-01-02-07
Investigation of boron mediated reproductive
and developmental effects in highly boron
exposed population

Yalcin Duydu 1, Nursen Basaran 2, Sevtap Aydın 2, Aylin
Üstündag 1, Hatica Gül Göktaş 2, Can Özgür Yalcin 1, Merve
Bacanlı 2, Zehra Sarigöl 2, Kaan Aydos 3, Cem Somer Atabekoglu 4,
Tanja Schwerdtle 5, Klaus Golka 6, Katja Ickstadt 7, Hermann M.
Bolt 6

1 Department of Toxicology, Ankara University, Faculty of Pharmacy,
Ankara, Turkey
2 Department of Toxicology, Hacettepe University, Faculty of
Pharmacy, Ankara, Turkey
3 Department of Urology, Ankara University, Faculty of Medicine,
Ankara, Turkey
4 Department of Gynecology and Obstetrics, Ankara University,
Faculty of Medicine, Ankara, Turkey
5 Department of Food Chemistry, University of Potsdam, Institute of
Nutritional Science, Potsdam, Germany
6 Leibniz Research Center for Working Environment and Human
Factors (IfADo), Dortmund, Germany
7 Technical University Dortmund, Faculty of Statistics, Dortmund,
Germany

Reprotoxic effects of boron have been investigated in highly boron
exposed population residing in Bandirma (male: 102, female:
102, couples: 102) and Bigadic (male: 113, female: 100, cou-
ples: 98) regions of Turkey. The blood boron concentrations of
males in Bigadiç [347.09 ± 181.58 ng B/g blood (82.66–877.04)]
and Bandırma [428.02 ± 240.12 ng B/g blood (23.8–1099.93)] indi-
cated to a high level of boron exposure in both regions. However,
boron mediated unfavorable effects on reproduction (FSH levels, LH
levels, sperm concentration, sperm motility and sperm morphol-
ogy parameters) have not been observed. On the other hand the
blood boron concentrations of females in Bigadiç [121.0 ± 122.91 ng
B/g blood (27.5–975.66)] and Bandırma [47.6 ± 92.46 ng B/g blood
(3.28–844.83)] was also very high. These blood boron levels indi-
cated to a high level of boron exposure also for females. However,
boron mediated developmental toxicity have not been observed.

Boric acid and sodium borates are classified as toxic to repro-
duction in the European CLP regulation under “Category 1B” with
the hazard statement of “H360FD” due to the reprotoxic effects in
animal studies at high doses (Hazard Assessment). However, repro-
ductive and developmental toxicity of boron exposure have not
been proved in humans even under extreme exposure conditions.
These results provided support for a down-classification of boric
acid from the category 1B (H360FD) to category 2 (H361d) sus-
pected of damaging the unborn child (This project was funded by
Eti Mine Works General Management).

http://dx.doi.org/10.1016/j.toxlet.2017.07.259

P-01-02-08
How do expert groups judge data sufficiency to
set Occupational Exposure Limits?

Linda Schenk, Gunnar Johanson

Institute of Environmental Medicine, Karolinska Institutet,
Stockholm, Sweden
Sufficiency of toxicological data is a major requirement in the Occu-
pational Exposure Limit (OEL) setting process. We compared how
two expert groups, the Swedish Criteria Group (SCG) and the Sci-

dx.doi.org/10.1016/j.toxlet.2017.07.258
dx.doi.org/10.1016/j.toxlet.2017.07.259
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ntific Committee on Occupational Exposure Limits (SCOEL) of the
uropean Commission, judged the sufficiency of the available data.
he OEL documentation from 2006 to 2016 published by the two
roups was examined for relevant statements. For each substance
dentified as lacking sufficient data by one group, the corresponding
ocumentation was also collected from the other group, regardless
f publication date. We identified 19 substances/substance groups
n total, 9 via the SCG (whereof SCOEL had assessed 4) and 10
ia the SCOEL (whereof SCG had assessed 7). For 8 substances
ethanolamine, hydrogen chloride, methyl isocyanate, naphtha-
ene, N-methylpyrrolidone, phosphoric acid, phtalic anhydride,
oluble platinum compounds), one group identified a critical effect
evel and/or proposed and OEL, whereas the other group judged
he data to be insufficient. Strikingly, for all these substances the
ocuments from the group concluding data insufficiency were
ublished later than the ones that identified a critical effect level.
e conclude that there are discrepancies between the two expert

roups. These differences might be due to differences in what kind
f data are accepted by the group (e.g. unpublished reports) and
ow the sufficiency of the evidence is judged, even for similar
r identical data sets. Nevertheless, both groups seem to have
ncreased their requirements for acceptance over time.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.260

-01-02-09
mbient air pollution in beirut: Attributable
ancer risk and mortality burden

assan Dhaini 1, Thérèse Salameh 2, Antoine Waked 3, Stéphane
auvage 4, Agnès Borbon 5, Paola Formenti 5, Jean-François
oussin 5, Nadine Locoge 2, Charbel Afif 3

Department of Environmental Health, American University of
eirut, Beirut, Lebanon
Mines Douai, Sciences de l’Atmosphère et Génie de l’Environnement

SAGE), Douai Cedex, France
EMMA Laboratory, EGFEM, Centre D’Analyses et de Recherche,
aculty of Science, University Saint-Joseph, Beirut, Lebanon
Université de Lille, Lille, France
LISA, UMR-CNRS, Université Paris Est Créteil (UPEC), Université Paris
iderot (UPD), Institut Pierre Simon Laplace (IPSL), Créteil, France

ebanon is a rapidly urbanizing country on the Eastern Mediter-
anean coast. So far, health risks associated with ambient air
ollution have not been well characterized. This study aims to
ssess health risks of non-methane hydrocarbons (NMHCs) and
articulate matter (PM) based on two field-sampling campaigns
onducted in Beirut in 2011-2012 as part of the Emission and Chem-
stry of Organic Carbon in East Mediterranean (ECOCEM) project.
ollected samples were analyzed as following: 70 NMHCs by TD-
C-FID, PM2.5 elemental carbon components using a Lab OC-EC
erosol analyzer, and PAHs by GC–MS. The US EPA fraction-based
pproach was used to assess non-cancer hazard and cancer risk
or aliphatic and aromatic hydrocarbons mixture. The burden of
ocal mortality attributable to PM2.5 was estimated following the
K COMEAP guidelines.

The average cumulative cancer risk was found to exceed the
PA acceptable level (10−6) by 40-fold in summer and 30-fold in
inter. Benzene was found to be the highest contributor to cancer

isk (39–43%) followed by 1,3-butadiene (25–29%), and was traced
ack to traffic gasoline evaporation and combustion. On a typical

ay, cumulative cancer risk peaks around 12:00 am during summer,
nd at 10:00 am during winter. The average attributable number of
eaths (AD) and years of life lost (YLL) were found to range between
57–327 and 3086–3923, respectively.
 PRESS
s xxx (2017) xxx–xxx

Our findings provide a solid baseline for air monitoring and can-
cer prevention programs particularly by reducing traffic-related
carcinogenic emissions.

http://dx.doi.org/10.1016/j.toxlet.2017.07.261

P-01-02-10
Comparison of routine clinical pathology
parameters in Wistar Han rats at different ages

Zhimei Wang, Sue McPherson

Toxicology, WuXi AppTec, Suzhou, China

Clinical Pathology parameters are routinely assessed during the
conduct of toxicology studies. This study was conducted to see
if there were any differences in hematology and serum chem-
istry parameters in Wistar Han rats at three different ages: 11-21,
20-21 and 33-34 weeks. Rats were sourced from a Charles River
site in Taiwan. The results from the three data sets were ana-
lyzed using the rats aging 11-21 weeks as reference control
point. Analysis showed overall whilst most of the parameters
were comparable among the three age groups, some parameters
did change over time. Analysis of the hematology data showed
that slightly lower white blood cell count, lymphocytes (abso-
lute and percentage), increased neutrophils (percentage) in both
sexes aging 33-34 weeks as well as males aging 20-21 weeks,
increased neutrophils count in males only and decreased reticu-
locytes amount in both sexes at both ages. Differences in serum
chemistry included decreased alkaline phosphatase and inorganic
phosphorus, increased glucose in both sexes at both ages, increased
total cholesterol and triglyceride in both sexes aging 33-34 weeks
as well as males rats aging 20-21 weeks and increased alanine
aminotransferase in both sexes aging 33-34 weeks. The tendency of
change was consistent with the published reference for this species.
These background data collected from this study can serve as a tool
to help the toxicologist evaluate study data and put potential find-
ings in context when compared to both the concurrent controls and
these data sets.

http://dx.doi.org/10.1016/j.toxlet.2017.07.262

P-01-02-11
A study on the heavy metal contents of cosmetic
products in Korea

Yongkyu Choi

Cosmetics Research Team, Ministry of Food and Drug Safety,
Cheongju-si, Chungcheongbuk-do, Republic of Korea

Most cosmetics in the markets contain technically unavoidable
traces of metals from impurities of natural source, manufactur-
ing process or synthesis of ingredients. Among them, metals such
as arsenic, lead, antimony, cadmium, mercury are called as heavy
metals, which are present naturally in the earth. Chronic exposure
of these compounds, however, may cause skin irritation, allergic
reaction or adverse effects on the nervous systems.

The cosmetic regulation of heavy metal provides that each
heavy metal use in cosmetic products should be prohibited in
Korea and the authority regulates that each heavy metal regarded
as impurities detection limits in cosmetics for lead (20 ppm),

arsenic (10 ppm), mercury (1 ppm), antimony (10 ppm) and cad-
mium (5 ppm). For this reason, this study analysed the content
of heavy metals in various types of commercialised cosmetics,
including face-cream, rinse-off (cleanser, shampoo), face-makeup

dx.doi.org/10.1016/j.toxlet.2017.07.260
dx.doi.org/10.1016/j.toxlet.2017.07.261
dx.doi.org/10.1016/j.toxlet.2017.07.262
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lipstick, blushes), eye products (eye shadow, eyeliner, mascara)
nd nail polishes. According to the results, the range of average
oncentrations in cosmetics formulation for each heavy metal is;
b 0.333∼4.794 �g/mL, As 0.102∼1.676 �g/mL, Sb 0∼4.168 �g/mL,
d 0∼0.689 �g/mL, Ag 0.00002∼0.00105 �g/mL, respectively. The
ean concentrations of heavy metal were highly dependent on

heir formulation. The powder formulation such as eye shadows
nd blushers mostly contains lead. Eye shadows also contain high
evel of antimony, which is thought to be due to glitters in the prod-
cts. The results of this study will be used for risk assessment of
eavy metals in cosmetic ingredients.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.263

-01-02-12
ole of in silico tools and text mining in the
afety assessment of selected plant coumarins

iuseppa Raitano 1, Emilio Benfenati 1, Sophia Ananiadou 2, Xiao
u 2, Quoc Tuan Do 3, Patrice Rat 4, Laurent Sousselier 5

Istituto di Ricerche Farmacologiche Mario Negri, Milano, Italy
National Centre for Text Mining, University of Manchester,
anchester, United Kingdom
Greenpharma, Orléans, France
Laboratoire de Chimie-Toxicologie Analytique et Cellulaire,
niversité Paris Descartes, Paris, France
Unitis, Paris, France

bjective: Plant extracts are widely used in a number of indus-
rial sectors. Their complexity and, for cosmetics, that animal tests
re no longer possible, warrants a new approach based on natural
olecules to allow for their safety assessment. Using coumarins as

n example, this study outlines new methodologies developed in
he frame of the NCSTOX project to undertake safety assessments
f plant components based on in silico tools and text mining.

Methods: Instead of assessing each extract, information was
athered on all plant constituents. Coumarins, which are present
n numerous plants and known to exhibit safety concerns, were
hosen to validate the methodology. An innovative multi-step text
ining approach, using the integrative ARGO workbench, was com-

ined with the use of various in silico models, including VEGA, to
redict safe levels of use. Critical compounds were identified as
hose associated with genotoxicity or classified as high potency
kin sensitizers. Other molecules were classified according to a
hreshold of Toxicological Concern (TTC) approach.

Results: Information on 200 coumarins was compiled. The
esults demonstrate the key modulating effect and role of the
osition of certain substituents (e.g. the hydroxyl group) on the
oumarins’ scaffold with regard to their safe level of use.

Conclusions: The safety assessment of selected coumarins val-
dated a new methodology to establish the toxicological profile of
lant constituents. Using text mining methods we curated a novel

atabase to provide the scientific community with animal-free, safe

evels of use for plant constituents.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.264
 PRESS
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P-01-02-13
Effect of adiantum capillus veneris against
irradiation-induced oxidative stress in adult
rats

Nitin Verma

School of Pharmacy & Emerging Sciences, Baddi University of
Emerging Sciences & Technology, Baddi, India

Many synthetic and natural agents have been investigated in the
recent past for their efficacy to protect against radiation damage.
Some isolated plant products capable of giving radioprotection
through various mechanism such as free radical scavenging, inhi-
bition of lipid peroxidation etc. The present study aims to evaluate
the effect of Adiantum capillus veneris extract against Irradiation
induced oxidative stress in adult rats. Forty-two healthy adult Wis-
ter rats were divided into four groups: normal control, irradiated
control, pre-treated irradiated group and pre and post-treated irra-
diated group. Results showed significant increase in liver relative
weight in irradiated control group after one and fourteen days post-
irradiation compared to normal control group. Feeding rats with
extraxt showed significant decrease in the liver relative weight of
the two groups (Pre-treated irradiated and pre- and post-treated
irradiated) compared to irradiated control group. Exposing rats
to irradiation showed significant (P < 0.05) increase in the level of
liver enzymes (AST, ALT and ALP) in irradiated control group after
fourteen days post irradiation. Regarding the changes occurred
in antioxidants enzymes in liver tissues, a significant (P < 0.05)
decrease (GSH & SOD) and increase in (LOP) in irradiated control
group. There were significant (P < 0.05) increase in GSH & SOD levels
of Pre and Post-Treated Irradiated group at both one and four-
teen days post irradiation. In irradiated rats, exposure to radiation
caused severe liver damage including hepatocyte edema, necro-
sis of the hepatocytes, karyolysis, proliferation of kupffer cells and
dilated sinusoids.

http://dx.doi.org/10.1016/j.toxlet.2017.07.265

P-01-02-14
Sharing and verifying systems toxicology
methods and data via the INTERVALS and sbv
IMPROVER platforms

Stephanie Boue, Arkadiusz K. Kuczaj, David Page, Laure
Cannesson, Marianne Seijo, Vincenzo Belcastro, Elena Scotti,
Filipe Bonjour, Julia Hoeng, Manuel C. Peitsch

Biomedical Research, Philip Morris International, Neuchatel,
Switzerland

International toxicology programs (e.g., Tox21, ToxCast, EUToxRisk,
SEURAT, and TG-GATEs) generate large and complex datasets.
Moreover, important streams of data, software and state-of-the-
art methods are created via industrial R&D programs which are
often not publicly shared. Therefore, sharing these industry-owned
datasets represents a great opportunity to push forward frontiers
of knowledge for the scientific community as a whole.

A proof-of-concept database and website (‘INTERVALS’) has
been developed to share protocols, software, data and results from
inhalation studies and in vitro studies conducted by Philip Mor-
ris International R&D that assess potential Modified Risk Tobacco

Products (MRTP). The data modeling for INTERVALS took into
account the latest standards in terms of data sharing and repro-
ducible research.

dx.doi.org/10.1016/j.toxlet.2017.07.263
dx.doi.org/10.1016/j.toxlet.2017.07.264
dx.doi.org/10.1016/j.toxlet.2017.07.265
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Tools developed by the industry and/or academic groups may
lso be shared through such a platform. For example, AeroSolved,
powerful OpenFOAM

®
-based software for CFD simulations of

erosol-related flow and deposition problems, has been made avail-
ble through this platform. Our goal is to grow this initiative to
stablish a public global repository for 21st century pre-clinical
ystems toxicology MRTP assessment data.

Additionally, in order to maintain scrutiny in data analysis and
nterpretation, we have developed and apply the sbv IMPROVER

ethodology to verify the output of research processes in industry.
hereas computational methods are benchmarked using com-

utational challenges, a verification program engaging panels of
ndependent experts confirms the excellence of the scientific meth-
ds used and the integrity of the results shared.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.266

-01-02-15
ssessment of serum oxidative stress
iomarkers for smoking patients in different
ge groups

nca Ungurianu, Denisa Margină, Daniela Grădinaru

Department of Biochemistry, Faculty of Pharmacy, “Carol Davila”
niversity of Medicine and Pharmacy, Bucharest, Romania

ntroduction: Our pilot study was aimed to explore the oxida-
ive stress markers suitable for the evaluation of toxic imbalances
nduced by smoking in different age groups.

Methods: The screening included the evaluation of advanced
xidation protein products (AOPPs), advanced glycation of proteins
AGEs) and total antioxidant capacity (TAC) of serum samples col-
ected from 13 young subjects (22 years old) and 24 healthy elderly
ndividuals (68.83 ± 5.3 years old) with normal metabolic profiles.
ach age group was sub-divided into smokers and non-smorkers.

Results and discussion: AOPPs were significantly higher in
lderly subjects (p = 0.024), compared to young subjects. Smorkers
resented increased AOPP values, highly significant in young adults
p = 0.003) vs non-smoking subjects. AGEs were notably higher in
lderly patients (p = 0.024), the difference becoming highly signif-
cant when comparing smokers and non-smokers in both groups
p = 0.002 and p < 0.001, respectively, for each subgroup). TAC did
ot differ significantly between the two groups or within the
mokers–non-smokers subgroups, however the mean values were
ncreased in smokers compared to non-smoking subjects. Also, we
ound in the elderly smokers subgroup correlations of AOPPs with
DL (r = −0.590; p < 0.05) and with triglycerides (r = 0.659; p < 0.05).

Conclusion: Our study highlights that the smoking-induced
ncrease in protein oxidation assessment could be more relevant
han other oxidative stress biomarkers in monitoring smoking-

ssociated cardiometabolic risk, especially in older individuals
hich are more susceptible to developing cardiovascular disease.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.267
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P-01-02-16
Mechanistic data in IARC Monographs
evaluations

Lamia Benbrahim-Tallaa

IARC Monographs, International Agency for Research on Cancer
(IARC), Lyon, France

The IARC Monographs identify environmental factors that increase
the risk of human cancer. The volume and complexity of mechanis-
tic evidence increasing, this can aid in identifying carcinogens when
human data are lacking. Here we review evaluations influenced
by strong mechanistic evidence. In 1997, TCDD was first classified
in Group 1 (carcinogenic to humans) based on sufficient evidence
in animals and mechanistic considerations, this evaluation was
confirmed by sufficient evidence in exposed humans in 2012. Sub-
sequently, the same year, 2,3,4,7,8-pentachlorodibenzofuran and
3,3′,4,4′,5-pentachlorobiphenyl were classified in Group 1 solely
on the basis of similarity to TCDD, being carcinogenic in animals
via the same AhR-mediated mechanism. Evidence for genotox-
icity has also been the basis for mechanistic upgrades. In 2014,
based on inadequate evidence in humans and sufficient evidence in
experimental animals with a mechanistic upgrade supported by a
strong evidence for genotoxicity, 1,3-propane sultone was classi-
fied as probably carcinogenic to humans (Group 2A). Additionally,
evidence of metabolism to reactive moieties has been influen-
tial in cancer hazard classifications. In 2014, the classification of
dichloromethane as Group 2A was based on limited evidence in
humans for biliary tract cancer and non-Hodgkin lymphoma and
sufficient evidence in experimental animals. The WG considered
the strong evidence that DCM metabolism via GSTT1 leads to the
formation of reactive metabolites, that GSTT1 activity is strongly
associated with genotoxicity of DCM, and that GSTT1-mediated
metabolism of DCM does occur in humans. Mechanistic informa-
tion can thus provide early, robust evidence for carcinogenicity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.268

P-01-02-17
Derivation of health advisory values for
sub-acute exposure of contaminants in
drinking water

Mariko Matsumoto 1, Minoru Miura 1, Tomoko Kawamura 1,
Takashi Yamada 1, Norihiro Kobayashi 2, Toshiya Suzuki 3, Tetsuji
Nishimura 4, Akihiko Hirose 1

1 Division of Risk Assessment, National Institute of Health Sciences,
Tokyo, Japan
2 Division of Environmental Chemistry, National Institute of Health
Sciences, Tokyo, Japan
3 Tokyo Metropolitan Institute of Public Health, Tokyo, Japan
4 Teikyo Heisei University, Tokyo, Japan

The health-based values for lifetime exposure of contaminants in
drinking water have been established as Drinking Water Quality
Standards (DWQS) and notified as target values for complimen-
tary items of the DWQS under the Japanese Water Supply Act. If a
contaminant level transiently exceeding the health-based value is
not expected to cause adverse effects for a limited period of expo-
sure, immediate suspension of water supply may not be necessary.

The transitory reference values are considered to be useful for risk
management. We derived Subacute Reference Dose (saRfD) for 27
chemicals from the DWQS and complimentary items. The NOAEL
or BMDL10 of a one to three-month study was used as a Point of

dx.doi.org/10.1016/j.toxlet.2017.07.266
dx.doi.org/10.1016/j.toxlet.2017.07.267
dx.doi.org/10.1016/j.toxlet.2017.07.268
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were not mutagenic, tumour promoting or cytotoxic in vitro; and
adding flavouring ingredients had no effect on these endpoints.

http://dx.doi.org/10.1016/j.toxlet.2017.07.272
ARTICLE
Abstracts / Toxicology

eparture (POD), and a total uncertainty factors of 100 was gen-
rally applied to the POD. For a genotoxic carcinogen, 10 times of
he Virtual Safe Dose at 10−5 risk was defined as a saRfD. By using
aRfDs, advisory guidance values for subacute exposure were cal-
ulated. The most of the advisory guidance values became several
o several dozen times as high as the corresponding health-based
alues for lifetime exposure. It is considered that saRfDs for repro-
uctive/developmental toxicants should not be changed due to the
ature of their toxicities. More than 100 times higher advisory guid-
nce values were derived for two chemicals whose health-based
alues for lifetime exposure were determined for odor/taste, but
hese values may not be practical.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.269

-01-02-18
ovel form of the Gaddum equation for the

eceptor–ligand interactions

artin Ezechiáš 1, Tomáš Cajthaml 1,2

Laboratory of Environmental Biotechnology, Institute of
icrobiology of the CAS, v.v.i., Prague, Czech Republic
Institute for Environmental Studies, Faculty of Science, Charles
niversity in Prague, Prague, Czech Republic

he quantitative analysis of drug-receptor interactions developed
y Gaddum and Schild is widely used for comparisons of agonist
r antagonist effects. These approaches in mathematical forms do
ot use any information about the stoichiometry of the agonist-
eceptor interaction. This means that the slope parameters (Hill
oefficients) of dose-response curves are always considered to be
qual 1. Simplification in the Gaddum equation often leads to an
naccurate estimation of the equilibrium dissociation constants of
he competitive antagonists, which is the key characteristic of the
eceptor ligands. In our previous study, we described a develop-
ent and validation of a new mathematical model for mixture

oxicity. This model can also be used in the situation where one
ompound in binary mixture has affinity toward a binding site but
oes not convert the receptor to its active form. This corresponds to
he combination of an agonist with a competitive antagonist. From
ur model, we derived a novel form of the Gaddum equation which
ontains the original hill coefficient of the agonist. The improved
quation could provide accurate estimation of the antagonist’s dis-
ociation constant (affinity) even in receptor binding assays where
he slopes of the agonist dose–response curve differ from 1. In con-
lusion, this novel form of the Gaddum equation could improve
azard identification and dose-response assessment of chemical
ompounds.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.270

-01-02-19
se of the benchmark dose approach for
-hydroxycoumarin 90-day toxicological data
nalysis

aryna Zinovieva

Department of Toxicology, L.I. Medved’s Research Center of
reventive Toxicology, Food and Chemical Safety, Kyiv, Ukraine
ur previous study of 7-hydroxycoumarin (7-HOC) subchronic oral
oxicity in rat revealed metabolism disturbance comprising blood
lucose level decrease (BGLD), and serum triglyceride level rise
STGR). These endpoints were considered as treatment-related
 PRESS
s xxx (2017) xxx–xxx 7

response occurring at 50-200-500 mg/kg of 7-HOC. Lowest studied
dose, 20 mg/kg represented NOEL.

To assess the response dependence on dose and time of 7-HOC
exposure, the dataset for rat females was analysed by software
BMDS v2.6.0.1 means.

It was found that Hill’s model appropriately reflects BGLD and
STGR dependence on 7-HOC dose at all studied time points.

The calculated BMDs of BGLD were rising depending on the time
of exposure: 48, 93, 486 mg/kg at 1, 2, 3 months respectively. BMDs
of the TSGR were similar (46–48 mg/kg) at all studied time points.

The BMDLs calculated for BGLD at 1, 2, 3 months of exposure
were 24, 21, 207 mg/kg respectively. BMDLs for STGR were within
the range of 21–22 mg/kg at studied time points, demonstrating no
dependence on time of exposure.

Conclusion: Hill’s model appropriately reflects a dose response
of 7-HOC on BGLD and STGR. No time-dependent decrease of BMD
and BMDL calculated for the studied endpoints were found indicat-
ing no enhancement of treatment-related responses through the
time of subchronic exposure.

http://dx.doi.org/10.1016/j.toxlet.2017.07.271

P-01-02-20
The effect of tobacco ingredients on the in vitro
mutagenicity, cytotoxicity and cell
transformation potential of a novel heated
tobacco product

Lorna Reynolds, Ian Crooks, Ken Scott, Louise Neilson, Marc
Princivalle, Clive Meredith, Mark Forster, Tobi Oke, Kevin
McAdam, Chris Proctor

British American Tobacco, Southampton, United Kingdom

We have established an approach to assess the toxicological risk
assessment of a novel tobacco-heating product (THP1.0) and the
specialised tobacco rod (Neostik) that is heated to 240 ◦C to release
nicotine, glycerol and any added volatile tobacco flavour com-
pounds. One of the key steps in our risk assessment paradigm is
to compare the emission’s in vitro toxicity to that of 3R4F refer-
ence cigarette smoke. A study was conducted to determine whether
the inclusion of flavourings in THP1.0, that thermally decompose at
cigarette temperatures, would alter in vitro responses relative to an
unflavoured THP1.0. Total Particulate Matter (TPM) was generated
and tested in the Ames test, the mouse lymphoma assay (MLA), the
Neutral Red Uptake assay (NRU) and the Bhas 42 cell transforma-
tion assay for tumour promotion potential, according to OECD and
GLP guidelines. The in vitro mutagenicity, cytotoxicity and tumour-
promoting activity of the flavoured and unflavoured Neosticks and
3R4F reference cigarette were characterised. At the concentrations
tested, both flavoured and unflavoured Neosticks demonstrated
no mutagenicity in the Ames test and MLA, no tumour-promoting
potential in the Bhas 42 cell transformation assay, and were not
cytotoxic in the Neutral Red Uptake assay. In contrast, significantly
lower doses of 3R4F TPM elicited positive responses in all assays,
consistent with published results. In conclusion, in assays which
respond to cigarette smoke toxicity, higher doses of THP1.0 TPM

dx.doi.org/10.1016/j.toxlet.2017.07.269
dx.doi.org/10.1016/j.toxlet.2017.07.270
dx.doi.org/10.1016/j.toxlet.2017.07.271
dx.doi.org/10.1016/j.toxlet.2017.07.272
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often the key to uncertainty but is less addressed in current read-
across approaches.

http://dx.doi.org/10.1016/j.toxlet.2017.07.275
ARTICLE
Abstracts / Toxicology

-01-02-21
ermal exposure and risk assessment

ichèle Bisson 1, Chloé Kersale 1, Sandrine Andres 1,
ean-Philippe Jaeg 2

Chronic Risks Division, INERIS, Verneuil en Halatte, France
RECORD, Villeurbanne, France

ermal exposure could occur in workers, even if protections are
sually used, or in general population, depending of the chemi-
als, exposure duration or frequency, and other conditions of the
ccurrence. Skin provides an efficient barrier protecting the body
gainst chemicals, but some chemicals could have local effects by
irect contact with the skin and others could cross the skin and
roduce systemic effects.

Dermal exposure in risk assessment depends on the regulatory
ontext and is reasonably addressed under e.g. REACH, biocides,
lant protection products regulations but might be underestimated

n regulation on polluted sites and soils or on industrial installations
isted for environmental protection.

For the later, we have conducted two separates surveys for
orkers and for the general population. Results show that there

re some cases where dermal exposure could occur and that needs
o be consider. For workers, in most of the cases substances are
nown and specific protection could be use. The residual conditions
here exposure takes place can be assessed with limited adapta-

ion of existing scenarios. For general population, dermal exposure
ccurred via the environment and the substances in the matrix
re usually unknown. Several types of exposure like gardening,
athing or swimming, gaming in polluted areas could be worri-
ome especially if they are frequent and requires an appropriate
ssessment. The results of the study have allowed identifying the
rincipal situations where dermal exposure assessment is needed
o proportionally and adequately protect human health from local
r systemic effects. This study is founded by RECORD.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.273

-01-02-22
creening of susceptible SNPs of occupational
IHL with whole-exome sequencing in Chinese
oise susceptible population

ong Miao, Decai Yu, Juan Zhang, Lihong Yin, Yuepu Pu

Key Laboratory of Environmental Medicine Engineering, Ministry of
ducation, School of Public Health, Southeast University, Nanjing,
hina

oise-induced hearing loss (NIHL) is an occupational disease with
nteraction between environmental and genetic factors. Our pre-
ious study found that some young workers exposed to noise
ess than 3 years had developed NIHL, which might be the noise
usceptible population. In this study, whole-exome sequencing
WES) was used to detect SNPs from blood DNA samples in five
oung workers who developed NIHL in 2-3 years of occupational
oise exposure. The candidate SNPs were selected on following
riteria: location of variation was in exon area, mutation was non-
ynonymous, all samples were mutated, mutation rate was less
han 0.2 in normal Asian population. It showed that six candi-
ate SNPs matched the criteria and identified as candidate SNPs:

TLL4 rs3731877, STK36 rs1344642, BSPH1 rs60213124, HGC6.3
s76543658, COL28A1 rs6952195 and COL28A1 rs55745506. Three
NPs of rs60213124, rs3731877 and rs1344642 were verified by
aired case-control study of 267 workers with NIHL and 267 work-
 PRESS
s xxx (2017) xxx–xxx

ers without NIHL matched for gender, years of noise exposure, and
intensity of noise exposure. It revealed that workers with mutant
genotype AG/AA of rs60213124 had higher risk of NIHL in short
period of noise exposure (P = 0.019, OR = 6.000 for 3 years, P = 0.039,
OR = 3.250 for 5 years). In conclusion, BSPH1 rs60213124 is asso-
ciated with genetic susceptibility to NIHL and might be one of the
susceptible biomarkers in NIHL, especially for young workers with
short period occupational noise exposure.

Supported by Jiangsu Preventive Medicine Foundation
Y2015049.

http://dx.doi.org/10.1016/j.toxlet.2017.07.274

P-01-02-23
Understanding the limitations of, and
improving, read-across predictions for
repeated-dose toxicity by learning from case
studies

Steve Enoch 1, Mark Cronin 1, Terry Schultz 2

1 School of Pharmacy and Biomolecular Science, Liverpool John
Moores University, Liverpool, United Kingdom
2 College of Veterinary Medicine, The University of Tennessee,
Knoxville, TN, United States

Read-across of toxicological information from one, or more, com-
pound(s) to other similar compounds is considered to be a potential
alternative to in vivo testing for chronic health endpoints. However,
the acceptance of read-across predictions, especially for purposes
such as risk assessment, is complex and requires thorough docu-
mentation and assessment of the uncertainties. Four read-across
case studies were developed as part of the SEURAT-1 Research Ini-
tiative to predict 90 day rat repeated dose toxicity. Addressing
uncertainty was demonstrated to be a key factor in regulatory
acceptance of a read-across prediction. Uncertainties were iden-
tified for the justification of a read-across, which is dependent on:
1) whether the similarity of the target and source chemicals is
sufficient to be toxicologically relevant, and 2) whether there are
any differences in similarity not relevant to the assessed endpoint.
Uncertainty was found to be is related to the quality and quantity
of the data supporting the prediction as well as that for the assess-
ment of the justification of similarity. Uncertainties associated with
read-across were typically brought about by deficiencies in the
underlying knowledge and data. In addition, it is not only similar-
ity in chemical structure that is required to justify a RA prediction;
but increasingly demonstration of toxicokinetic and toxicodynamic
similarity. Data from non-animal methods were shown to provide
critical information needed to strengthen the toxicodynamic sim-
ilarity rationale. Toxicokinetic similarity, especially metabolism, is

dx.doi.org/10.1016/j.toxlet.2017.07.273
dx.doi.org/10.1016/j.toxlet.2017.07.274
dx.doi.org/10.1016/j.toxlet.2017.07.275
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All authors were working at the Food Standards Agency at the
time of their contribution.

http://dx.doi.org/10.1016/j.toxlet.2017.07.277
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-01-02-24
ethodologies in the re-evaluation of nitrates

nd nitrites by the European Food Safety
uthority (EFSA)

nna Christodoulidou, David Arcella, Federica Barucci, Dario
attacchi, J. Cortinas Abrahantes, Ana Garcia, Fabiola Pizzo,
ederica Lodi, Camilla Smeraldi, Claudia Roncancio Pena

European Food Safety Authority (EFSA), Parma, Italy

ood additives are substances intentionally added to food for a spe-
ific technological purpose. Food additives are evaluated by the
uropean Food Safety Authority Panel on Food Additives and Nutri-
nt Sources added to food (ANS) with the support of the Food
ngredient and Packaging (FIP) Unit. Commission Regulation (EC)
o 257/2010 has set up a programme for the re-evaluation of food
dditives (authorised before January 2009) in accordance with Arti-
le 32 of Regulation (EC) No 1333/2008 on food additives. The
e-evaluation of sodium and potassium nitrate (E 251-E 252) and
otassium and sodium nitrite (E 249-E 250) has started in 2015 and
as finalised in April 2017.

In its evaluation the EFSA ANS Panel among other aspects,
ddressed the question of which nitrosamines and nitrosamides
re produced in food products from the use of nitrates and nitrites
s food additives and at which levels they can be found in those
ood products. Therefore, a systematic review was performed with
he objective to select reliable studies performed to identify the
ype of nitrosamines and nitrosamides and to measure their respec-
ive levels in food products found in the European market to which
itrates/nitrites have been added with the aim to investigate any
uantitative relation between such nitrosamine and nitrosamides
ormation and the levels of nitrate and nitrite added. Inclusion and
xclusion criteria predefined in the Protocol were used to select and
creen papers. In total, 1,861 papers were retrieved from literature
earches. After screening process, 33 papers were selected for data
xtraction and critical appraisal. Out of 33 articles, 23 of them were
onsidered of ‘low quality’ and 10 papers were considered ‘good
uality’ papers. The papers included in tier 1 were used to produce
ata synthesis and conclusions for the Opinion.

The ANS Panel considered the published data available on
ethaemoglobin formation suitable for a BMD approach. There-

ore, three different BMD models were fitted, for day 5, day 19
nd at week 14 for a 14-week (NTP 2001) study. Models for eval-
ations performed after week 14 provided AIC values that satisfy
his condition, although the Hill model considering three parame-
ers produced errors when it was used. The analysis performed is
resented and the resulting confidence intervals are reported.

The ANS Panel has also conducted an exposure assessment as
art of its re-evaluation. Dietary exposure to sodium nitrite (E 249)
nd potassium nitrite (E 250) from their use as food additives
as estimated by combining the food consumption data avail-

ble within the EFSA Comprehensive European Food Consumption
atabase with the maximum permitted levels according to Annex

I to Regulation (EC) No 1333/200810, and/or the reported use lev-
ls and analytical data submitted to EFSA following a call for data.

ifferent scenarios were used to calculate exposure. Uncertainties
n the exposure assessment were identified and discussed.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.276
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P-01-02-25
The UK Committee on Toxicity: Review of
chemicals in the diets of infants and children
aged 1 to 5 years

Claire Potter 1, Frances Hill 1, Rufina Acheampong 2, Lily Buckley 3,
Eduardo Cemeli 4, Tim Chandler 1, Douglas Hedley 1, Maggie
Kurzawa-Zegota 5, Azmi Sbaiti 2,6, Joe Shavila 2, Karen Sturgeon 1,
David Gott 1, Diane Benford 1

1 Chemical Risk Assessment Unit, Food Standards Agency, London,
United Kingdom
2 Exposure Assessment Team, Food Standards Agency, London, United
Kingdom
3 Consumer Safety, Syngenta, Bracknell, United Kingdom
4 Consumer Safety, Reckitt Benckiser Group plc, Hull, United Kingdom
5 Pesticides Delivery Team, Health and Safety Executive, York, United
Kingdom
6 Department for Business, Energy and Industrial Strategy, London,
United Kingdom

As part of a review of scientific evidence that will inform the UK
Government’s updated dietary recommendations for infants and
young children, the Committee on Toxicity of Chemicals in Food,
Consumer Products and the Environment (COT) are reviewing the
risks of toxicity from chemicals in the diet of infants and chil-
dren up to 5 years. Parallel work considering benefits of certain
chemicals, e.g. vitamins and minerals is being undertaken by the
Scientific Advisory Committee on Nutrition with joint risk-benefit
analyses by both committees when required. The chemicals con-
sidered for both infants and young children include acrylamide,
aluminium, arsenic, hexabromocyclododecanes, iodine, lead, poly-
brominated diphenyl ethers and vitamin A. Endosulfan isomers,
pentachlorobenzene, and chlordecone, hexachlorocyclohexanes,
perfluorooctane sulphonate, phytoestrogens and polybrominated
biphenyls have only been assessed in the infant diet.

The ADME and toxicity of these chemicals were reviewed along
with published health based guidance values (HBGVs) or other
reference values. Exposure assessments were undertaken, using
UK occurrence data, where available and UK consumption data.
Calculated dietary exposures were compared to the HBGVs or
underwent the margin of exposure approach for risk character-
isation. Conclusions: There was unlikely to be a health concern
for aluminium, hexabromocyclododecanes, iodine, endosulfan
isomers, pentachlorobenzene and chlordecane, perfluorooctane
sulphonate. Potential effects in certain age groups could not be
excluded for acrylamide, arsenic, lead, hexachlorocyclohexanes,
polybrominated diphenyl ethers, vitamin A, and phytoestrogens. It
was not possible to perform a risk assessment for polybrominated
biphenyls.

dx.doi.org/10.1016/j.toxlet.2017.07.276
dx.doi.org/10.1016/j.toxlet.2017.07.277
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of them is important to assess and promote specific education cam-
paigns to improve medication storage

http://dx.doi.org/10.1016/j.toxlet.2017.07.280
ARTICLE
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-01-02-26
se of “read-across” and Threshold of
oxicological Concern approaches to establish
llowable concentrations in drinking water: a
ase study

evin Douglas Cox, Joanne Caroline English, Virunya Bhat

NSF International, Ann Arbor, Michigan, United States

his case study involves an untested industrial chemical with
enotoxicity structural alerts (SA). Epoxy F (CAS# 19932-27-5) is
polyfluorinated glycidyl ether/alkyl epoxide with potential use

n drinking water distribution systems. As no toxicity data were
dentified, a “read-across” approach was used to assess hazard,
ecognizing the emphasis by EU and US agencies to reduce unnec-
ssary testing. A structural surrogate with both polyfluorinated
nd epoxide/glycidyl ether epoxide moieties of concern was not
dentified, thus the hazard assessment relied on chemicals pos-
essing either (but not both) moieties. Cancer was concluded to be
he potential health hazard of greatest concern based on glycidyl
ther and other partial surrogates. The available genotoxicity and
hronic exposure data suggest potential genotoxic and nongeno-
oxic modes of action (MOA). There is consistent evidence of a
ytotoxicity- or repeated irritation-mediated MOA at the portal
f entry and non-neoplastic or preneoplastic, hyperplastic and
egenerative lesions are seen at corresponding tumor sites. Being a
hort-chain and partially fluorinated chemical, the polyfluorinated
oiety of Epoxy F has lower concern for toxicity relative to longer-

hain, fully fluoridated compounds such as perfluorooctanoic acid.
drinking water total allowable concentration (TAC) of 0.8 mg/L

or Epoxy F was established based on the qualitative Threshold of
oxicological Concern (TTC) approach for compounds with geno-
oxic SA. Compared to identified partial surrogates with chronic
ral data or quantitative risk assessments, the TTC-based TAC is 2.5
o >1000-fold lower, and deemed protective of public health.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.278

-01-02-27
ssessment of systemic exposure to
etabolically generated mono- and

iethanolamine in rats treated with
,2′-(C12-18 alkylimino)-diethanol

oung Sook Lee, Moritz Kaling, Reinhard Kreiling

Clariant Produkte (Deutschland) GmbH, Sulzbach am Taunus,
ermany

pon occupational exposure to the industrial chemical 2,2′-
C12-18 alkylimino)-diethanol (Alkyl-imino-2EO), metabolically
enerated monoethanolamine (MEA) and diethanolamine (DEA) as
otential ultimate toxicants may occur. Proof and quantification of
ystemic exposure to these metabolites can thus improve worker
afety assessments.

Rats were orally treated with up to 150 mg/kg/day for 7 days
nd the urinary level of MEA and DEA on day 3, 7, 8 and 9 was
nvestigated by GC–MS using internal standards.

MEA levels were significantly increased following 3 days of
xposure at 150 mg/kg in males (i.e. 22.4 ± 7.0 vs. 10.1 ± 5.5 mg/L,
= 6). However, as MEA is an endogenous compound and the
ncrease was still within reported background levels, no biologi-
ally meaningful increase of MEA burden was concluded.

On contrary to MEA, the DEA increase was evident (i.e. 14.9 ± 5.9
s. 0.22 ± 0.1 mg/L, for males at 150 mg/kg/day vs. control, after
 PRESS
s xxx (2017) xxx–xxx

3 days exposure, n = 6). Interestingly, the values for males were
roughly four-fold higher than for females. Further, comparable DEA
burdens were also found after 7 days treatment, which did not
further increase after cessation of Alkyl-imino-2EO treatment.

Using DEA tissue-distribution-pattern reported by Mendarala
A.L. et al in 2001, a total DEA burden of 6 mg/kg/day was derived
for male rats treated at 150 mg/kg/day, which should be taken into
account for safety assessment of Alkyl-imino-2EO.

http://dx.doi.org/10.1016/j.toxlet.2017.07.279

P-01-02-28
Inappropriate medication storage as a potential
health risk factor among a Mexican sample

Arely Vergara-Castañeda, Gabriel Fernández Vallejo, Marite
Benítez Buendía, Daniel Arenas Zenteno, Laura Martino-Roaro

Research Group “Food and Health”. Faculty of Chemichal Sciences., La
Salle University, Mexico., Mexico DF, Mexico

Background: Oftentimes, medications are stored at households,
when they are part of an on-going chronic/acute treatment, as “left-
overs” of previous treatment or anticipating future use, which can
promote an uncontrolled and inappropriate storage and therefore
a potential health risk. The aim of this study was to assess the home
storage of medicines among a Mexican sample.

Methods: A cross-sectional study was conducted using an
anonymous electronic survey administered to a non-probabilistic
sample in Mexico City, the participants were asked regarding the
specific places to storage medications at home. Statistics were per-
formed using IBM-SPSS

®
including descriptive, X2 tests and OR

estimations.
Results: Of the 374 respondents (age 31.8 ± 12.1 yo) 55.1% were

females and 21.5% belong to a health sciences’ area. 14.2% reported
not having any kind of medications at home. Meanwhile the rest
referred warehouse them in at least one specific place (86.9%) and
until 2-4 different places (13.1%). The most common places were;
bedroom (54.8%), kitchen (29.0%), bathroom (22.7%) and a first-aid
kit (20.9%). Regarding the conditions and characteristics of stor-
ing 47% were considered inappropriate with differences between
gender, suggesting that women were more likely to storage med-
ications in incorrect places (62.9 vs 37.1%: p = 0.011; OR = 1.78
IC95%(1.13–2.77). No differences were found according age (<30
yo; p = 0.765) or occupation p = 0.568; OR = 1.17 IC95%(0.68–2.00).

Conclusions: Nearly half of the sample reported inappropri-
ate medication storage at home and this was related to gender. In
order to reduce potential health risks caused by physical, chemical,
microbiological alterations of drugs due an inappropriate storage

dx.doi.org/10.1016/j.toxlet.2017.07.278
dx.doi.org/10.1016/j.toxlet.2017.07.279
dx.doi.org/10.1016/j.toxlet.2017.07.280
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-01-02-29
novel multi-approach method for the

hemical and toxicological characterization of
ecycled materials

amuel Hartikainen 1,2, Elina Puljula 3, Sirpa Peräniemi 3, Pertti
asanen 1, Arto Koistinen 2, Merja Korkalainen 4, Jouko
epsäläinen 3

Department of Environmental and Biological Sciences, University of
astern Finland, Kuopio, Finland
SIB Labs, University of Eastern Finland, Kuopio, Finland
The School of Pharmacy, University of Eastern Finland, Kuopio,
inland
National Institute for Health and Welfare, Kuopio, Finland

aste recycling is a key element in reducing the demand of pri-
ary raw materials in a circular economy. However, recycled
aste materials often contain chemical and microbiological con-

aminants, which may affect their safe use. Mixtures of chemical
ompounds and microbial products can leach out from the recycled
aterials and cause a variety of negative health or environmental

mpacts. Not only the harmfulness of individual chemical com-
ounds, but also their interactions with other chemical compounds
nd microbial products may increase the toxicity of recycled mate-
ials and their emissions. To provide methods for risk assessment
f recycled materials we combined mass spectroscopy, electron
icroscopy, X-ray fluorescence and NMR spectroscopy analyses
ith toxicological tests. Samples of recycled plastic, rubber and

ther solid materials were selected to analyses. After washing,
rinding and extraction steps, their chemical content was analyzed
nd they were used to expose human differentiated macrophages
THP-1 cell line). Most of the samples evoked only mild responses.
nstead, both post-consumer recycled PET plastic bottles and mul-
ilayer plastic films significantly decreased the cell viability and
ncreased the production of proinflammatory cytokines TNF-� and
l-1�. TEM images revealed also the morphological damage of

any cellular organelles. These results emphasize the importance
f characterizing and assessing the chemical and toxicological risks
f recycled materials. This novel multi-approach method provides
ore reliable material safety data for the recycling industries and

he end users of recycled materials.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.281

-01-02-30
omet assay in rat lung, bronchoalveolar lavage
BAL) cells and nasal tissue, site of contact
issues in inhalation studies

amala Pant, Shannon Bruce, Sandra Springer, Michelle Klug
aforce, Jamie Sly, Rohan Kulkarni

Genetic Toxicology, BioReliance by SAFC, MilliporeSigma, Rockville,
D, United States

or inhalation studies, tissues from lung, BAL and nasal tissues are
mportant as these are site of contact tissues. Comet assay in lung
s performed routinely and can be adopted when dosing route is
ia inhalation. Over years, Comet assay in nasal tissue with inhala-
ion dosing has become well established. Collecting BAL cells/fluid
nd processing is an involved procedure that requires rinsing of

ungs and centrifugation to collect cells prior to preparing the
omet assay slides. To satisfy the validation requirements as per the
ECD Comet guideline and to build historical database in BAL cells,
ale Sprague Dawley rats were dosed with vehicle (saline) and
 PRESS
s xxx (2017) xxx–xxx 11

the positive control ethyl methanesulfonate (EMS) at 200 mg/kg
using oral gavage. For BAL cells, five independent experiments with
two groups of five animals in each were conducted. Cells were col-
lected and processed to prepare single cell suspensions as per the
Guideline. The Comet assay results from these five experiments
demonstrated that oral dosing of EMS resulted in significant DNA
damage in the BAL cells (% tail DNA range, 10.7 to 28.9) and the
response was significantly higher than the vehicle control (VC -%
tail DNA range, 0.01 to 0.11). Lung and nasal tissue historical data
(Lung VC, 0.03 to 3.19, PC, 3.11 to 55, Nasal tissue VC, 0.01 to 1.67,
PC, 1.04 to 29) will also be presented. Cell suspension preparation in
details for BAL cells will be provided. It will demonstrate that Comet
assay detects DNA strand breaks in BAL, lung and nasal tissues.

http://dx.doi.org/10.1016/j.toxlet.2017.07.282

P-01-02-31
Is it carcinogen or not: Coffee – a systematic
review

Muharrem Okan Cakir 1, Onder Kirca 2, Mustafa Ozdogan 2

1 Department of Drug Design and Biomedical Science, Edinburgh
Napier University, Edinburg, United Kingdom
2 Clinic Oncology, OncoTrust, Antalya, Turkey

Coffee is one of the most popular drinks in the world. To illus-
trate, more than 5 billion coffee cups are consumed per year. As
increasing popularity of coffee, debates about health risks and cof-
fee consumption has been arisen recently. The most significant
issue is associated with coffee carcinogenicity. According to, Inter-
national Agency of Cancer Research (IARC), coffee is classified as
group 3 indicating not classifiable as human carcinogen. However,
recent reports have been stated that coffee at very high tempera-
tures may have mutagenic chemicals. On the other hand, several
meta analysis stated the anti cancer effect of coffee. In this review,
we attempted to elucidate the current research on cancer risk and
coffee consumption by summarizing systematically.

Method: We conducted literature research on PUBMED, Web
of Science and ad- ditional sources on the Internet. Our exclu-
sion criteria is based on the reviews, research papers funded by
companies. We have followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) Guidelines.

Results: There has been debate on carcinogenicity of coffee.
Previous research has been stated that coffee was strongly carcino-
gen. Conversely, current research has been suggested the coffee
as a chemoprotective. Several meta analyses indicated that coffee
increased cancers of aerodigestive organs at which it directly con-
tacts; whereas coffee reduces risk of breast, prostate and colon in
daily high doses. However, it is not impossible to state that coffee
itself has impact on cancer risk. It is worth noting that more robust
studies needed to assess carcinogenicity of coffee.

Uncited references

Alicandro et al. (2017), Pounis et al. (2017), Loomis et al. (2016).
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-01-02-32
tudy of the functions of lincRNA-ROR in
uman esophageal squamous cell carcinoma

ESCC)

uhe Shang, Ran Liu

Southeast University, Nanjing, China

bjective: The aim of this study is to learn the expression and func-
ions of lincRNA-ROR (linc-ROR), a lncRNA reported promoting cell
eprogramming, in origin and development of human esophageal
quamous cell carcinoma (ESCC).

Methods: The expression level of linc-ROR and miR-145 in
SCC cell lines and tissues was detected by using qRT-PCR. Data
as analyzed using Student t-test, Wilcoxon signed rank test and

ox regression analysis. Cell proliferation was detected by CCK-8
ethod. Cell cycle and apoptosis were detected by flow cytometry.

ell migration was detected using transwell method.
Results: Compared with immortalized esophageal cell line

5E46, the expression level of linc-ROR is significantly higher in
SCC cell lines EC109 and EC9706, respectively 10.8 times and 29.5
imes (p < 0.001); the expression level of linc-ROR is also higher
n ESCC tissues than in peritumoral tissues (p = 0.015, OR = 1.052).
ell function assays proved that over-expression of linc-ROR could

mprove proliferation, migration and inhibit apoptosis of EC109
p < 0.05). QRT-PCR results proved that linc-ROR over-expression
ould down-regulate miR-145 (p < 0.05).

Conclusion: It can be suggested that linc-ROR is up-regulated
n both ESCC cells and tissues and promote development of ESCC
y enhancing viability, proliferation, migration of ESCC cells and
own-regulating miR-145, which means linc-ROR is probably an
ncogene for ESCC.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.284

-01-02-33
iological age changes in healthy agricultural
orkers and agricultural workers with acute

nd chronic intoxication of pesticides

ataliia Bubalo, Halyna Balan, Volodymyr Bubalo

Institute of Experimental Toxicology and Biomedical Research, L.I.
edved’s Research Center of Preventive Toxicology, Food and

hemical Safety Ministry of Health, Ukraine, Kyive, Ukraine

linical examination have done with 80 almost healthy agricultural
orkers, 186 agricultural workers which have acute intoxication

f pesticides (42 of them OPC poisoning, 8–synthetic pyrethroides
oisoning, 132–2,4-D), and 62 agricultural workers with chronic

ntoxication caused by long-term exposure of pesticides complex
nd 60 healthy urban employee. The nervous system, cardiovas-
ular system, respiratory system were examined. The signs of
remature aging were detected in healthy agricultural workers
hich have the biological age prevail over 10–15 years than cal-

ndar age and in agricultural workers with acute and chronic
ntoxication of pesticides which have the biological age prevail over

5–20 years than calendar age. These data make it necessary to

mprove rehabilitation activities and social protection activities.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.285
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P-01-02-34
The toxicological interpretation of MOSH and
MOAH data and the implications for risk
assessment

Juan-Carlos Carrillo 1, Dirk Danneels 2, Jan Woldhuis 2

1 Shell Health, Shell International B.V., The Hague, Netherlands
2 European Wax Federation - EWF, Brussels, Belgium

The MOSH (Mineral Oil Saturated Hydrocarbons) and MOAH (Min-
eral Oil Aromatic Hydrocarbons) terminology originated from an
analytical method developed for detecting the presence of mineral
oil hydrocarbons in consumer articles and food.

These terms do not describe the hydrocarbon oils and waxes
placed on the market, and they don’t distinguish between hydro-
carbon products that have a legitimate use in consumer products
including food contact applications from other hydrocarbons that
may contaminate the final product. MOSH is linked to accumula-
tion and inflammatory liver granulomas, while MOAH is suspected
of being potentially carcinogenic. Because of these concerns, it is
advocated that for MOSH the existing ADI’s should be lowered
while for MOAH an ALARA approach is indicated.

Our Industry has done an in depth review of key studies concern-
ing mineral oil and waxes generated over the last 40 years including
the recently published EFSA External Scientific Report. Composi-
tional and manufacturing data indicate that MOAH is just a measure
of total aromatics. Carcinogenicity assessment should focus on 3-7
ring PAH through DMSO extraction which is the current regulatory
practice. Regarding MOSH, recent data unequivocally demonstrate
a specific adverse response of the F-344 rat strain to n-alkanes,
including the n-alkanes ubiquitously present in fruit, vegetables
and vegetable oils.

These findings show that the interaction between the rat-strains
and the different structural sub-classes of MOSH should be taken
into consideration and that the SD rat should be the model of choice
when establishing ADI’s for this family of substances.

http://dx.doi.org/10.1016/j.toxlet.2017.07.286

P-01-02-35
Risk assessment of bis-ethylhexyloxyphenol
methoxyphenyl triazine in cosmetic products

Min-Kook Kim, Seong-Kwang Lim, Hyo-Sun Suh, Min-Hwa Kim,
Seol-Hwa Baek, Byung-Mu Lee

College of Pharmacy, Sungkyunkwan University, Jangan-Gu, Suwon,
Gyeonggi-Do, Republic of Korea

Bis-ethylhexyphenol methoxyphenyl triazine is an oil-soluble
organic compound that is added to sunscreens to absorb
UVB and UVA rays. It has two absorption peaks, 310 and
340 nm. Also, it has a high photostability and helps prevent
the photodegradation of other sunscreen actives like avoben-
zone. Bis-ethylhexyphenol methoxyphenyl triazine has strong
synergistic effects on the SPF when formulated with bisoctrizole,
ethylhexyl triazone or iscotrizinol. Currently, the concentration
limit of bis-ethylhexyphenol methoxyphenyl triazine is 10% in
the finished cosmetic products. We performed risk assessment
for bis-ethylhexyphenol methoxyphenyl triazine as a cosmetic
ingredient. Systemic exposure dosage (SED) was estimated to

be 2.19 mg/kg/day. And no observed effect level (NOEL) was
considered to be 1000 mg/kg/day. The margin of safety (MOS)
for bis-ethylhexyphenol methoxyphenyl triazine in cosmetic
products was calculated to be 456 based on 1000 mg/kg/day

dx.doi.org/10.1016/j.toxlet.2017.07.284
dx.doi.org/10.1016/j.toxlet.2017.07.285
dx.doi.org/10.1016/j.toxlet.2017.07.286
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NOEL)/2.19 (SED). These data suggest that bis-ethylhexyphenol
ethoxyphenyl triazine has no risk to human when it is exposed

o 10% of bis-ethylhexyphenol methoxyphenyl triazine in a set of
osmetic products, confirming its safety.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.287

-01-02-36
isk assessment of isoamyl
-Methoxycinnamate in cosmetic products

in-Hwa Kim, Seong-Gwang Lim, Min-Kook Kim, Hyo-Sun Suh,
eol-Hwa Baek, Byung-Mu Lee

Division of Toxicology, College of Pharmacy, Sungkyunkwan
niversity, Seobu-ro 2066 Jangan-Gu, Suwon, Gyeonggi-Do, Korea,
emocratic Peoples Republic of

soamyl p-methoxy cinnamate is an organic compound that
bsorbs ultraviolet light as a component of ultraviolet screening
gent that protects skin from ultraviolet rays. In Europe, it is
pproved as ultraviolet absorption filter and used in cosmetics.
n the United States, sunscreens are classified as OTC medicines
nd may be used in products with isoamyl p-methoxy cinnamate
pon approval by the FDA. Also, In European SCC was evaluated
nd the concentration allowed for cosmetics as a UV absorber
as 10%. The no observed adverse effect level (NOAEL) was esti-
ated to be 200 mg/kg/day, when rats were orally administered,

, 20, 200, 2000 mg/kg bw/day isoamyl p-methoxy cinnamate for
3 weeks. 2000 mg/kg b.w/day experimental groups decrease in
ody weights and increase in hemoglobin and mean corpuscular
emoglobin concentrations (MCHC). This study has shown that
he margin of safety (MOS) when using sunscreen agents con-
aining isoamyl-p-Methoxycinnamate at the limit of regulation
f 10%, is estimated to be 666.66, confirming the safety of its
se.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.288

-01-02-37
isk assessment of phenylbenzimidazole
ulfonic acid in cosmetic products

eol-Hwa Baek, Seong-Kwang Lim, Min-Kook Kim, Hyo-Sun Suh,
in-Hwa Kim, Byung-Mu Lee

College of Pharmacy, Sungkyunkwan University, Seobu-ro 2066,
angan-Gu, Suwon, Gyeonggi-Do, Republic of Korea

henylbenzimidazole sulfonic acid, appearing as a light beige
owder, is a common ingredient of sunscreen agents. Because
henylbenzimidazole sulfonic acid not only selectively blocks UVB
ays but also blocks most of the UVA rays, it is widely used in sun-
creen and other cosmetic products. In America, its use is limited to
% and in Korea, 8%. It is likely that users will not show toxicity in
henylbenzimidazole sulfonic acid because absorption through the
kin is limited, as demonstrated in a particular human study. More-
ver, its dosages used in cosmetics are below the approved values.
o sensitization was observed in skin sensitization tests on guinea
igs and similar tests in rabbits also showed no sign of skin or eye

rritation. Photostimulation and photo-sensitization tests showed
egative after application in mice, guinea pigs and cells. Phenyl-

enzimidazole sulfonic acid had no effect on the development of
utations. The no observed adverse effect level (NOAEL) was esti-
ated to be 1,000 mg/kg/day, when rats were orally administered

henylbenzimidazole sulfonic acid for 13 weeks. A risk assessment
 PRESS
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was carried out in cosmetics by no observed adverse effect level
(NOAEL)/systemic exposure dosage (SED). Thus, risk for phenyl-
benzimidazole sulfonic acid in cosmetic products was calculated
to be 1287 based on 40 mg/kg bw/day (Adjusted NOAEL, 4% oral
bioavailability)/0.03108 mg/kg/day (SED). This study has shown
that the margin of safety when using sunscreen agents contain-
ing phenylbenzimidazole sulfonic acid at the limit of regulation of
4%, is estimated to be 1287.

http://dx.doi.org/10.1016/j.toxlet.2017.07.289

P-01-02-38
Risk assessment of benzophenone-8 in cosmetic
products

Min-Kook Kim, Seong-Kwang Lim, Hyo-Sun Suh, Min-Hwa Kim,
Seol-Hwa Baek, Byung-Mu Lee

College of Pharmacy, Sungkyunkwan University, Jangan-Gu, Suwon,
Gyeonggi-Do, Republic of Korea

Benzophenone-8 is an ingredient found in specific flower pigments
so that it is easily obtained by extraction. It is a pale white-
yellow powder soluble in methanol, ethanol, and toluene, but
not water. In cosmetics, benzophenone-8 is used in bath oil, fra-
grance and hair care products. It is suggested to be practically
nontoxic as shown in the acute rat toxicity study (0.2 g/ml, 10 g/kg,
LD50 > 10 g/kg). Intake of benzophenone-8 (50–5000 mg/kg) in
mice after two days, no abnormalities were observed in either
sex of the 50 mg/kg dosage treatment. However, altered behaviors
were observed in higher doses such as hypolocomotor activity, pilo-
erection, exophthalmos, and abnormal postures. Moreover, one in
each gender was found dead after treatment. Currently, the con-
centration limit of benzophenone-8 is 3% in the finished cosmetic
products. We performed risk assessment for benzophenone-8 as
a cosmetic ingredient. Systemic exposure dosage (SED) was esti-
mated to be 1.8558 mg/kg/day. And no observed adverse effect
level (NOAEL) was considered to be 2000 mg/kg/day. The margin of
safety (MOS) for benzophenone-8 in cosmetic products was calcu-
lated to be 1077 based on 2000 mg/kg/day (NOAEL)/1.8558 (SED).
These data suggest that benzophenone-8 has no risk to human
when it is exposed to 3% of benzophene-8 in the finished cosmetic
products.

http://dx.doi.org/10.1016/j.toxlet.2017.07.290

P-01-02-39
Risk assessment of tea-salicylate in cosmetic
products

Seol-Hwa Baek, Seong-Kwang Lim, Min-Kook Kim, Hyo-Sun Suh,
Min-Hwa Kim, Byung-Mu Lee

College of Pharmacy, Sungkyunkwan University, Seobu-ro 2066,
Jangan-Gu, Suwon, Gyeonggi-Do, Republic of Korea

TEA-salicylate is a compound used as a UV-B blocker in sunscreen
agents. It is an organic compound in the form of a salt formed
between triethanolamine and salicylic acid. TEA-salicylate has been
approved by FDA for use at concentrations below 12%. The Euro-
pean Union has approved the use of TEA-salicylate at a maximum
level of 5% as preservatives in cosmetics. Similarly, its use has been

approved below 12% in countries like the US and Canada. TEA-
salicylate function is not limited to sunscreen agents only. It is also
added as a preservative or anti-colorant in shampoo, scalp care,
moisturizing and whitening products, and other cream-type prod-

dx.doi.org/10.1016/j.toxlet.2017.07.287
dx.doi.org/10.1016/j.toxlet.2017.07.288
dx.doi.org/10.1016/j.toxlet.2017.07.289
dx.doi.org/10.1016/j.toxlet.2017.07.290
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cts at levels between 0.0001% and 0.75%. TEA-salicylate is usually
dded into cream formulation cosmetic products that are applied
o the skin, thus the main route of TEA-salicylate administration
s through the skin. The no observed adverse effect level (NOAEL)

as estimated to be 69 mg/kg/day, when rats were orally adminis-
ered TEA-salicylate for 7 days. A risk assessment was carried out
n cosmetics by no observed adverse effect level (NOAEL)/systemic
xposure dosage (SED). Thus, risk for TEA-salicylate in cosmetic
roducts was calculated to be 136 based on 69 mg/kg bw/day
NOAEL)/0.504 mg/kg/day (SED). This study has shown that the

argin of safety when using sunscreen agents containing TEA-
alicylate at the limit of regulation of 12%, is estimated to be 136,
onfirming the safety of its use.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.291

-01-02-40
isk assessment of octocrylene in cosmetic
roducts

in-Hwa Kim, Seong-Gwang Lim, Min-Kook Kim, Hyo-Sun Suh,
eol-Hwa Baek, Byung-Mu Lee

Division of Toxicology, College of Pharmacy, Sungkyunkwan
niversity, Seobu-ro 2066, Jangan-Gu, Suwon, Gyeonggi-Do,
epublic of Korea

ctocrylene is presently used in sun screen products and gener-
lly considered safe in the final products. In cosmetics, octocrylene
s applied as much as 10%. In animal models, this showed low
eneral toxicity and slight to moderate dose-dependent skin
rritation. Also, octocrylene did not induce any significant increase
n genotoxicity. Furthermore, no evidence of maternal or devel-
pmental toxicity was seen at any dose tested. The clinical
tudies show that octocrylene is both a photocontact allergen
nd contact allergen. According to the LLNA, octocrylene is a
oderate sensitizer. In Switzerland, Safety and Environmental

echnology Group concluded the exposure to octocrylene via sun-
creen alone exceeded the QRA-predicted acceptable exposure
evel (AEL). The no observed adverse effect level (NOAEL) was
stimated to be 175 mg/kg/day, when rats were orally adminis-
ered at doses of 0, 58, 175, 340, 1085 mg/kg bw/day octocrylene
or 13 weeks. Based on this information, systemic exposure
ose (SED) and margin of safety (MOS) were calculated to be
.153 mg/kg/day and 1,143 respectively. The MOS values indicate
hat octocrylene is considered safe as a sun screen products in
umans.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.292

-01-02-41
uman risk assessment of diethylhexyl
utamido triazone in sunscreen cosmetic
roducts

eong-Kwang Lim, Min-kook Kim, Hyo-Sun Suh, Min-Hwa Kim,
eol-Hwa Baek, Byung-Mu Lee

Sungkyunkwan University, Suwon, Republic of Korea

iethylhexyl butamido triazone has been used in cosmetic sun-
creen products as a UV filter. Animal studies have showed that

iethylhexyl butamido triazone causes no toxic effects. Sunscreen
roducts come in many different forms, including spray, lotion and
ream. Use of spray products may result in generation of inhalable
erosols. And oral exposure may be also considered when sun-
 PRESS
s xxx (2017) xxx–xxx

screen applies to the face and especially to near lips. Therefore, a
comprehensive risk assessment for diethylhexyl butamido triazone
is needed for this sunscreen ingredient. The no observed adverse
effect level (NOAEL) was estimated to be 831 mg/kg/day, when rats
were orally administered diethylhexyl butamido triazone for 32
days. Based on this information, systemic exposure dose (SED) and
margin of safety (MOS) were calculated for spray and cream type of
sunscreen. The estimated MOS values >100 indicate that diethyl-
hexyl butamido triazone is considered safe as a sunscreen cosmetic
ingredient in spray and cream types

http://dx.doi.org/10.1016/j.toxlet.2017.07.293

P-01-02-42
Risk assessment of methylene
bis-benzotriazolyl tetramethylbutylphenol in
sunscreen cosmetics

Seong-Kwang Lim, Min-kook Kim, Hyo-Sun Suh, Min-Hwa Kim,
Seol-Hwa Baek, Byung-Mu Lee

Sungkyunkwan University, Suwon, Republic of Korea

Methylene bis-benzotriazolyl tetramethylbutylphenol (MBBT) is
an organic compound which is added to sunscreen products to
filter out UV rays. MBBT has a restriction when it is used for
cosmetic ingredients. Many countries including Korea, EU (The
European Union), Canada, and Japan except U.S. set the regula-
tory limit for MBBT at concentration less than 10% of total products
and the maximum dermal absorption rate is about 1%. In previ-
ous studies, MBBT has been considered as safe based on acute,
sub-chronic, repeated-dose toxicity, skin irritation and sensitiza-
tion studies. Instillation to the eye triggered slight irritation but
was likely due to the high glycoside content. The no observed
adverse effect level (NOAEL) of MBBT was 1000 mg/kg bw/day
derived from repeated-dose dermal toxicity study for 13 weeks
and internal dose of NOAEL [59.22 mg/kg bw/day = 1000 mg/kg
bw/day × 5.922% (dermal absorption rate based on in vitro rat stud-
ies)] was used for risk assessment. The systemic exposure dose
(SED) was estimated to be 0.0144 mg/kg bw/day. Consequently,
the margin of safety (MOS = NOAEL/SED) was calculated to be
4112.

http://dx.doi.org/10.1016/j.toxlet.2017.07.294

P-01-02-43
Risk assessment of ethylhexyl dimethyl PABA in
sunscreen cosmetic products

Hyo sun Suh, Seong kwang Lim, Min kook Kim, Min hwa Kim,
Seol hwa Baek

Division of Toxicology, College of Pharmacy, Sungkyunkwan
University, Suwon, Republic of Korea

Ethylhexyl dimethyl PABA is an organic compound widely used
in sunscreens. It is a yellowish oily liquid that is insoluble in
water. It absorbs ultraviolet rays, protecting the skinfrom sun
damage. However, experimental animal data suggest ethylhexyl
dimethyl PABA to be a problematic compound adversely affecting
four organs: the testes, epididymis, spleen, and liver. Ethylhexyl
dimethyl PABA stimulated sunlight can also induce DNA damage

indirectly including DNA strand breaks. In addition, ethylhexyl
dimethyl PABA delayed MM96L(human melanoma cell line) in the
G1 phase of the cell cycle. Thus, although a sunscreen contain-
ing this approved UVB absorber can prevent sunburn, the results

dx.doi.org/10.1016/j.toxlet.2017.07.291
dx.doi.org/10.1016/j.toxlet.2017.07.292
dx.doi.org/10.1016/j.toxlet.2017.07.293
dx.doi.org/10.1016/j.toxlet.2017.07.294
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f several published studies suggest that it can also contribute to
unlight-related cancers. In Korea, the Ministry of Food and Drug
afety (MFDS) approved its use in sunscreen up to the concentration
f 8%. Assumption of using maximum concentration of ethylhexyl
imethyl PABA: the no observed (adverse) effect level was found
o be 100 mg/kg bw/day, and the systemic exposure dose (SED) is
stimated to be 0.588 mg/kg bw/day. Consequently, the margin of
afety (MOS = NO(A)EL/SED) is calculated to be 170.06. The current
tudy has shown that ethylhexyl dimethyl PABA is safe for using in
unscreen cosmetics.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.295

-01-02-44
isk assessment of ethylhexyl triazone in
unscreen cosmetic products

yo sun Suh, Seong kwang Lim, Min kook Kim, Min hwa Kim,
eol hwa Baek

Division of Toxicology, College of Pharmacy, Sungkyunkwan
niversity, Suwon, Republic of Korea

PABA-derivative compounds (4-aminobenzoic acid), ethylhexyl
riazone is used as a UV filter and UV absorber. Due to its insolubil-
ty in water and affinity to skin keratin, it is particularly suitable as
n ingredient of water-resistant products. However, it is not advan-
ageous to make high SPF (sun protection factor) products because
f its excellent photostability and high absorption. Ethylhexyl
riazone is currently limit maximum concentration up to 5% for sun-
creen products in Korea, Japan, Australia and Europe, except for the
nited States, where its approval is pending. According to reports

rom BASF to FDA, there is no evidence of toxicity in reproductiv-
ty and there is less possibility for mutagenesis to occur. In skin
ensitization test, there was no evidence of irritation and sensitiza-
ion. Assumption of using maximum concentration of ethylhexyl
riazone: the no observed (adverse) effect level was found to be

inimum 1000 mg/kg bw/day, and the systemic exposure dose
SED) is estimated to be 1.0755 mg/kg bw/day. Consequently, the

argin of safety (MOS = NO(A)EL/SED) is calculated to be 929. These
ata suggest that ethylhexyl triazone is safe for using in sunscreen

osmetics. Nevertheless, continuous monitoring for this ingredient
s still required.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.296
 PRESS
s xxx (2017) xxx–xxx 15

P-01-02-45
Large scale studies of the influence of
GMO-based corn diet after 6 months of
consumption in Wistar rats

Bernard salles 1, Peter Rogowsky 2, Florence Forget 3, Annick
Moing 4, Rémi Servien 5, Nathalie Priymenko 1, Cécile Canlet 1,
Yannick Lippi 1, Caroline Le Gall 6, Laureline Berthelot 7, Bruno
Corman 8, Bernard Jegou 9, Jean-Pierre Cravedi 1, Jean-Philippe
Antignac 10, Robert Barouki 11, Nathalie Arnich 12, Kadidatou
Dandere-Abdoulkarim 1, Laurent Ferrier 1, Bérengère Laporte 1,
Xavier Coumoul 11

1 Toxalim, INRA-Toulouse University, Toulouse, France
2 RDP, INRA-ENS, Lyon, France
3 MycSA, INRA, Bordeaux, France
4 Bordeaux Metabolome Facility, INRA-CNRS-Bordeaux University,
Bordeaux, France
5 Toxalim, INRA, Toulouse, France
6 Methodomics, Toulouse, France
7 CRI, INSERM, Paris, France
8 Profilomic, Gif sur Yvette, France
9 IRSET, INSERM-EHESP, Rennes, France
10 Laberca, UMR INRA-Oniris, Nantes, France
11 PTCS, Paris Descartes University-INSERM, Paris, France
12 Anses, Maisons-Alfort, France

Wistar rats were fed during 6 months with 33% maize, either non
genetically modified or containing MON810 or NK603 (11% and
33%). Extensive chemical analysis by MS and NMR profiling and
targeted analyses were undertaken to qualify the harvests and
quantify in maize and pellets macro- and micronutrients, anti-
nutrients and undesirable substances and contaminants. All diets
contained low levels (50 to 100 fold lower than the MRL values) of
undesirable substances. Thirty rats per gender were fed with 8 dif-
ferent diets: MON810 (11% and 33%) plus isogenic control, NK603
(11% and 33% ± glyphosate treatment) and isogenic control. Rats
were sacrificed after 3 months (sub-group A, 10 rats per diet, per
gender) and 6 months (sub-group B, 12 rats and C, 8 rats per diet,
per gender). Urine were collected in metabolic cages and blood
at 90 (sub-group A), 90/135/180 (sub-group B) and 180 days of
feeding (sub-group C). In addition to classical toxicological analy-
sis we performed metabolomics and hormones quantification in
blood and urine, transcriptomics on liver and kidney, gut barrier
analysis, kidney and gonads targeted immunohistology. Statistical
analyses were conducted first blindly and thereafter on the basis
of relevant pair-wise comparison. We easily discriminate the rat
gender or maize origin. Among the numerous statistically signifi-
cant differences in pair-wise comparisons some concerned GMO
and non-GMO, but no biological relevance could be established

due to the lack of differences in biologically linked variables, dose-
response effects or clinical disorders.

http://dx.doi.org/10.1016/j.toxlet.2017.07.297

dx.doi.org/10.1016/j.toxlet.2017.07.295
dx.doi.org/10.1016/j.toxlet.2017.07.296
dx.doi.org/10.1016/j.toxlet.2017.07.297
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02 Disposition of toxicants
-02-01 Absorption, distribution and excretion
-02-01-01
ermal absorption of triclosan following short-
nd long term exposure in an ex vivo human
kin model

onica Andreassen, Martine M. Herud, Tone Rasmussen, Berit
ranum, Ellen Namork, Hubert A.A.M. Dirven

Department of Toxicology and Risk Assessment, Norwegian Institute
f Public Health, Oslo, Norway

ersonal care products contain a variety of chemicals that may pen-
trate the skin and become systematically available. Data on dermal
bsorption is important in modelling aggregated exposure.

This study investigated ex vivo human skin absorption of an
ntimicrobial agent, triclosan, applied in a Franz diffusion cell sys-
em. Abdominal skin obtained from donors undergoing cosmetic
urgery (1 male and 7 females, aged 27–68) was stored at −20 ◦C
ntil use. Skin integrity, quantified by trans-epithelial water loss
TEWL), ranged from 3.33 to 5.47 �g water/cm2 after storage.

Dematomed skin (500 �m) was mounted onto Franz diffusion
ells containing receptor fluid (0.9% sodium chloride) maintained
t 32 ± 1 ◦C. Radiolabeled (14C-) triclosan (0.3%) dissolved in pro-
ylene glycol was applied to the skin surface and washed off after
hort- (20 min) and long term (24 h) exposures. Both experiments
ere run for 24 h, and aliquots of receptor fluid were sampled at

.5, 1, 2, 6, 20 and 24 h.
14C-triclosan was detected in all compartments (skin surface

ash, stratum corneum, viable epidermis, dermis, receptor fluid
nd equipment wash) with a recovery rate ranging from 94% to
13%. The mean (±SD) absorbed doses of 14C-triclosan (viable epi-
ermis, dermis and receptor fluid) after 20 min and 24 h were 2.06
±1.85) and 18.38 (±5.81) %, respectively.

The 20 min exposure represents a real-life scenario of soap and

hower gel use, and the absorption data can be used to model aggre-
ated triclosan exposure.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.299

378-4274/
P-02-01-02
Brain tissue binding explains discrepancy
between in vitro and in vivo methods for
assessing blood–brain barrier permeability of
chemicals

Marjolein Heymans, Emmanuel Sevin, Fabien Gosselet, Maxime
Culot

Blood–Brain Barrier Laboratory, University of Artois, Arras, France

Assessment of CNS toxicity is required by many regulatory pro-
grams.

In vitro brain cell models would benefit from compound data
that considered the distribution of compounds into the CNS com-
partment to be able to make relevant assessments of neurotoxicity.

Located at the level of the cerebral capillaries, the blood–brain
barrier (BBB) is a unique feature of the cerebrovascular system
which regulates molecular exchange between the brain and sys-
temic circulation. Therefore, BBB permeability is a key determinant
for CNS exposure and there is a growing interest to use in vitro BBB
cell assays in early safety assessment of compounds.

The predictive value of these in vitro BBB models is usually eval-
uated by comparing BBB permeability in vitro and in vivo.

While comparing BBB permeability of 30 different compounds,
obtained using an in vitro BBB model consisting of co-cultured
bovine brain capillary endothelial cells and rat glial cells, to in vivo
values, obtained by in situ brain perfusion in rodents, we ended up
with a rather poor correlation.

The observed differences between in vitro and in vivo could be
explained by the absence of brain tissue binding in the in vitro assay.

Therefore, by introducing glial cells in the BBB assay during the
in vitro BBB permeability experiment, in an attempt to mimic brain
tissue binding, a new method for assessing the rate of brain pene-

tration has been developed, which accounts for both the endothelial
permeability and non-specific brain tissue binding.

http://dx.doi.org/10.1016/j.toxlet.2017.07.300

TOXLET-9852; No. of Pages 3
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by inhalation did not change the in vivo activity of Oatp evaluated
by pravastatin kinetic disposition in rats.

http://dx.doi.org/10.1016/j.toxlet.2017.07.303
ARTICLE
P02 Disposition of toxicants / T

-02-01-03
stablishing a platform of uptake transporters

n HEK-293 cells for the analysis of possible
rug–drug interactions

nett Ullrich 1, Jia Jia 1, Claudia Garve 1, Markus Keiser 2, Dieter
unge 1

PRIMACYT Cell Culture Technology GmbH, Schwerin, Germany
Department of Clinical Pharmacology, University Medicine of
reifswald, Greifswald, Germany

embrane transporters are major variables for disposition,
fficacy and safety of drugs. Organic anion transporting polypep-
ides (OATPs, SLCO), Na+-taurocholate co-transporting polypeptide
NTCP, SLC10A1), organic cation transporters (OCT, SLC22) and
rganic anion transporters (OAT, SLC22) belong to the uptake trans-
orters and mediate the uptake of a broad range of substrates

ncluding several widely prescribed drugs. We have established
cell platform using stably transfected cells expressing pharma-

ologic relevant uptake transporters to analyze drug affinities.
ere, the transporter activities are analyzed with fluorescent sub-

tances in assays that can be performed in standard laboratories.
ransporter activities of OATP1A2, -1B1, -1B3, -2B1 and NTCP as
ell as OCT1, -2, -3 and OAT2, -3 were analyzed with five fluo-

escent substances (fluorescein methotrexate (FMTX), fluorescein,
hodamine 123, dibromofluorescein (DBF), cholyl-lysyl-fluorescein
CLF)). FMTX was specifically transported by OATP1B1, -1B3 and
AT2, -3. Fluorescein is a substrate for OATP1B1 and OAT2, -3,
hile rhodamine is one for HEK-OATP1A2 and OCT1, -2, -3. CLF
as characterized as substrate for NTCP, OATP1B1 and -1B3. DBF

s transported by HEK-OATP2B1. Rifampicin functions as inhibitor
or all investigated OATPs. Transport activity of all 3 OCTs could
e inhibited by quinidine. Cholate efficiently inhibited the uptake
f CLF mediated by NTCP. Diclofenac functions as inhibitor for
AT2 and OAT3. Transport function of stably transfected HEK-293
ells expressing the above mentioned transporters could be ana-
ysed with fluorescent substances. This platform can be used for
dentification of specific transporters involved in drug uptake and
rug–drug interactions.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.301

-02-01-04
limination effect of haemoperfusion on
ifferent initial level of plasma paraquat
oncentration in vivo and in vitro

eipei Huang 1, Hao Sun 1, Jian Kang 1, Tianlong Ma 1, Lei Jiang 1,
un Wang 2, Jingjing Xing 1, Jinsong Zhang 1

Department of Emergency, Jiangsu Province Hospital (The First
ffiliated Hospital with Nanjing Medical University), Nanjing, China
Key Lab of Modern Toxicology, Ministry of Education and
epartment of Toxicology, Nanjing Medical University, Nanjing,
hina

araquat poisoning is frequently fatal and haemoperfusion as a
ey therapy has been widely used. This study was to estimate the
Q clearance of current HP protocol on different initial PQ con-
entration. This study comprised two parts and approved by IRB:
n vivo evaluation with acute PQ poisoning patients. 35 patients
ere divided into three groups according to the initial plasma PQ
oncentration using Mass Spectrum. In vitro investigation of hep-
rin treated whole blood with three different PQ dose preinfused.
P with similar clear capacity (ml/min/g) were performed both
 PRESS
gy Letters xxx (2017) xxx–xxx

in vivo and in vitro by reducing resin weight and flow in pro-
portion to the blood volume. The plasma samples were obtained
in 1 h and 2 h after HP for the reduction rate analysis. The PQ
reduction rate was slightly different in vivo than in vitro. The PQ
clearance decreased rapidly after one hour in all groups, espe-
cially in vitro high dose group (P < 0.01). In vitro, the total PQ
reduction rate of each group was 54.33 ± 15.24%, 86.35 ± 4.56%,
72.82 ± 10.29%, respectively. While in vivo, was 41.92 ± 33.43%,
85.14 ± 7.88%, 60.14 ± 24.19%, respectively. The PQ clearance of HP
was significantly greater in moderate dose both in vivo and in vitro
(P < 0.01). The PQ clearance effect of current HP protocol was sig-
nificant different in terms of different initial PQ level. Adequate HP
protocol adjust with PQ concentration appears to be an indispens-
able treatment for patients with acute PQ poisoning.

http://dx.doi.org/10.1016/j.toxlet.2017.07.302

P-02-01-05
Effect of inhalation exposure to toluene in Oatp
activity using pravastatin as a probe drug in rats

Mariana Mauro 1, José Salvador Lepera 1, Jorge Manuel Vieira
Capela 2, Natalia Valadares de Moraes 1

1 Sao Paulo State University (UNESP), School of Pharmaceutical
Sciences, Araraquara, Brazil
2 Sao Paulo State University (UNESP), Institute of Chemistry,
Araraquara, Brazil

Organic anion transporting polypeptides (OATP in humans, Oatp
in rats) are drug transporters expressed in hepatocytes and its
activity has been associated to the hepatic uptake and clearance
of statins. The influence of occupational exposure to chemi-
cals on the variability in drug response is little explored in the
literature. The objective of this study was to evaluate the influ-
ence of inhalation exposure to toluene in Oatp activity using
pravastatin as a probe drug in rats. Male Wistar rats (n = 6,
for each sampling time) were exposed to 85 mg/m3 toluene by
inhalation or air in a nose only exposure system for 6 h/day,
5 days/week during 4 weeks, in order to simulate the occupa-
tional exposure to toluene at level slightly above the occupational
exposure limit proposed by ACGIH. After 4 weeks of exposure,
animals received a single dose of 20 mg/kg pravastatin orally (gav-
age). Pravastatin plasma concentrations were analysed by LC–MS.
Areas under concentration × time curves extrapolated to infinite
(AUC0–∞) were calculated by Gauss Laguerre quadrature. Non-
exposed animals showed AUC0–∞ (mean ± relative standard error)
of 726.0 ± 261.8 ng h/mL for pravastatin. No significant difference
was observed in AUC0–∞ (681.8 ± 80.1 ng h/mL) when rats exposed
to toluene were compared to non-exposed rats. Toluene exposure

dx.doi.org/10.1016/j.toxlet.2017.07.301
dx.doi.org/10.1016/j.toxlet.2017.07.302
dx.doi.org/10.1016/j.toxlet.2017.07.303
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and systemic toxicity of chemicals applied to the skin. Results of up
to 50 chemicals will be presented and discussed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.305
ARTICLE
P02 Disposition of toxicants / T

-02-01-06
nfluence of cimetidine and experimental
iabetes mellitus on gabapentin
harmacokinetics in rats

hohann Richard de Lima Benzi 1, Priscila Akemi Yamamoto 2,
manda Martins Baviera 2, Natalia Valadares de Moraes 2

University of São Paulo (USP), School of Pharmaceutical Sciences of
ibeirão Preto, Ribeirão Preto, Brazil
São Paulo State University (UNESP), School of Pharmaceutical
ciences of Araraquara, Araraquara, Brazil

he organic cation transporter 2 (Oct2), which is expressed in the
roximal kidney tubule, promotes elimination of endogenous com-
ounds and drugs. Gabapentin (GAB), an anticonvulsant used to
reat neuropathic pain, is eliminated by renal excretion partially
ependent on the active secretion via Oct2. Experimental diabetes
ellitus (EDM) induced by streptozotocin (STZ) in rats reduces sig-

ificantly Oct2 activity. The aim of this study was to investigate the
nfluence of EDM, glycemic control and cimetidine (Oct2 inhibitor)
n the kinetic disposition of GAB in rats. Male Wistar rats (n = 6
er sampling time) were divided into four groups: control, cime-
idine (single dose of 100 mg/kg cimetine i.p.), diabetes (40 mg/kg
TZ, i.v.) and insulin-treated diabetes (40 mg/kg STZ i.v. and 2 IU
nsulin 2×/day, 14 days). All animals received oral single dose of
0 mg/kg GAB. There was no difference in apparent total clearance
CLT/F; mL/h kg) [median (25th–75th percentiles)] between control
(358.1 (266.0–435.4)] × cimetidine [379.5 (223.6–411.5)] groups
nd between control × diabetes [352.0 (277.7–392.6)] groups, sug-
esting that Oct2 inhibition by cimetidine and EDM did not
nfluence the kinetic disposition of GAB in rats. However, CLT/F was
ncreased in insulin-treated diabetes [530.3 (436.9–734.6)] when
ompared to diabetes group (p = 0.0241), which may be explained
y glomerular hyperfiltration induced by insulin effects on renal

lood flow. In conclusion, our data shows that cimetidine and EDM
id not alter GAB pharmacokinetics in rats.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.304
 PRESS
gy Letters xxx (2017) xxx–xxx 3

P-02-01-07
Better understanding of bioavailability of
cosmetic ingredients: Results from Cosmetics
Europe Skin Bioavailability project

Andreas Schepky 1, Richard Cubberley 2, Helene Duplan 3, Joan
Eilstein 4, Corie Ellison 5, Sebastien Gregoire 4, Nicky Hewitt 6,
Carine Jacques-Jamin 3, Daniela Lange 1, Amy Roe 5, Helga Rothe 7,
Martina Klaric 6

1 Beiersdorf AG, Hamburg, Germany
2 Unilever, Sharnbrook, United Kingdom
3 Pierre Fabre Dermo-Cosmétique, Toulouse, France
4 L’Oreal Research & Innovation, Aulnay sous Bois, France
5 The Procter and Gamble Co., Cincinnati, OH, United States
6 Cosmetics Europe, Brussels, Belgium
7 Coty, Darmstadt, Germany

Due to the animal testing ban for cosmetics, the Cosmetics Europe
Skin Bioavailability and Metabolism Task Force was set up to
improve existing methods and develop new tools to measure and
predict skin bioavailability of cosmetic ingredients. Eight assays
were conducted under standardised conditions (including skin
penetration and metabolism, partition/diffusion coefficients in dif-
ferent skin layers and peptide binding) to allow comparison across
chemicals and improvement of in silico skin penetration models.
In a second step these assays were used to determine the fate of
50 chemicals after application to the skin. Results provide relevant
and standardized information on the local skin and systemic con-
centrations of chemicals and can be used in combination with PBPK
models, cheminformatics and AOPs to refine the assessment of local

dx.doi.org/10.1016/j.toxlet.2017.07.304
dx.doi.org/10.1016/j.toxlet.2017.07.305
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-02-02
iotransformation

toxic effects and much less potent in its biotransformation com-
pared with primary rat hepatocytes.
-02-02-01
uman health risks from Chloramine-T use in

ood production and food processing industry:
o-induction of cytochrome P4504A1 and
eroxisome proliferation

aría-Rosa Martínez-Larrañaga, Irma Ares, José-Luis Rodríguez,
arta Martínez, Arturo Anadon, María-Aránzazu Martínez

Department of Toxicology and Pharmacology, Faculty of Veterinary
edicine, Universidad Complutense de Madrid, Madrid, Spain

hloramine-T is a disinfectant agent widely used in food indus-
ry. Chloramine-T contains electrophilic chlorine and in water
t hydrolyses to hypochlorite. Free oxygen radicals can lead to
NA alterations and lipid peroxidation. All peroxisome prolifer-
tors examined to date induce CYP4A1 enzyme responsible for
he �-hydroxylation of fatty acids. In this study, Chloramine-T
ffects on CYP4A1 activity in liver microsomes and peroxisome
roliferation in liver were determined. Treatments of Wistar rats
ith Chloramine-T (5 and 10 mg/kg, 6 days) gave rise to an

ncrease in hepatic microsomal lauric acid hydroxylase activities
eflecting CYP4A1/2 activity. Chloramine-T produced a significant
ncrease in the 12- and 11-hydroxylation of lauric acid (70% and
39%, 67% and 131%, respectively, P < 0.001). We also demon-
trated that Chloramine-T (5 and 10 mg/kg, 6 days) increased the
yanide-insensitive �-oxidation of palmitoyl-CoA (23% and 58%,
espectively, P < 0.001), marker for peroxisomes. Carnitine acetyl-
ransferase was also increased (20% and 40%, P < 0.001). The fact
hat Chloramine-T increased CYP4A1 activity and lipid peroxiso-

al �-oxidation would support the classification of Chloramine-T
s a potential peroxisome proliferator with possible implications
n oxidative stress. Our results are important because peroxi-
ome proliferators are the prototype of nongenotoxic carcinogens.
hloramine-T should not be used in excessive amounts in food

ndustry. Work supported, Projects (ALI-BIRD-CM Program) Ref.

2013/ABI-2728, Comunidad de Madrid, and Ref. RTA2015-00010-
03-03, Ministerio de Economía y Competitividad, Spain.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.307

378-4274/
P-02-02-02
Toxicity of salinomycin and identification of its
metabolites in Turkey primary hepatocytes

Lidia Radko, Małgorzata Olejnik, Beata Korycińska, Bartosz Sell

Department of Pharmacology and Toxicology, National Veterinary
Research Institute, Pulawy, Poland

Polyether ionophore antibiotic salinomycin (SAL) has been used
as a coccidiostat agent in the poultry industry for a long
period but now it has emerged as an effective anticancer agent.
Among the poultry species, turkey is the most sensitive to
ionophore toxicoses (LD50 = 0.6 mg/kg b.w.) in compare to chicken
(LD50 = 44 mg/kg b.w.). The species dependent toxicity seems to be
connected with metabolism of the drug.

The present study was performed to determine cytotoxic effects
of salinomycin on turkey primary hepatocytes and to identify its
metabolites. The cytotoxic potential of SAL was investigated using
primary turkey hepatocytes. Four biochemical endpoints were
assessed by means of mitochondrial (MTT) and lysosomal (NRU)
activity, total cell protein content (TPC), and membrane integrity
(LDH) after 12 and 24 h incubation with the drug at concentrations
ranging from 0.19 to 25 �g/ml. Additionally, the metabolites of SAL
in the medium culture were determined using LC–MS/MS.

The cytotoxicity of SAL was concentration-, assay- and
time-dependent. Salinomycin in the lowest used concentration
(0.19 �g/ml) significantly decreased viability of the cells. The low-
est EC50 values for salinomycin in turkey hepatocytes cultures were
detected in NRU (0.4–0.5 �g/ml) and LDH (<0.19 �g/ml) assay. Six-
teen potential metabolites of salinomycin identified already in our
previous research were determined in the media in very low con-
centrations.

Turkey hepatocytes were found more sensitive to salinomycin
http://dx.doi.org/10.1016/j.toxlet.2017.07.308
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-02-02-03
asal hepatic CYP activities in albino
Sprague–Dawley) and pigmented (Long Evans)
ats

alid Touati 1, Pramila Singh 1, Claudio Erratico 1, Virginie
odeste 1, Meiggie Untrau 2, Audrey Baze 2, Lysiane Richert 2,
assimiliano Fonsi 1, Roy Foster 1

CiToxLAB, Evreux, France
Kaly-Cell, Plobsheim, France

e have compared basal hepatic CYP activities in albino
prague–Dawley (SD) and pigmented Long Evans (LE) rats across
panel of major CYP isoforms known to be involved in xeno-

iotic metabolism (CYP1–4 families). Liver microsomes were
repared from individual SD and LE rats (n = 5 for each sex). The
arker reactions monitored were: formation of acetaminophen,

-OH-bupropion, 4-OH-tolbutamide, 4′-OH-midazolam and 12-
H-lauric acid for CYP1A, 2B, 2C, 3A and 4A activity, respectively.
hese metabolites were quantified by LC–MS/MS using reference
tandards. Results showed strain related differences in CYP activ-
ty. For both genders, CYP1A and CYP2C activity was circa two fold
reater in SD rats (89.7 and 179.6 pmol/min/mg protein) vs LE rats
46.5 and 115 pmol/min/mg protein). CYP2B activity was similar in
he two rat strains (24.2 and 25.2 pmol/min/mg protein). CYP4A
ctivity was circa 1.5-fold greater in LE rats vs SD rats (625 vs
47 pmol/min/mg protein). The only difference noticed was 2–3
old higher CYP2B activity in males (73.5 and 52.9 pmol/min/mg
rotein) vs females (24.2 and 25.2 pmol/min/mg protein) of both
at strains. Differences in hepatic metabolism among rat strains
re a factor to be considered when comparing drug related effects
n these strains. Differences between drug behavior in albino and

igmented rat strains may not result only from the presence or
bsence of melanin.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.309
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Bisphenol AF: Does bisphenol AF glucuronide
have endocrine activity?

Darja Gramec Skledar 1, Adriana Carino 2, Jurij Trontelj 1, Moshe
Finel 3, Johanna Troberg 3, Stefano Fiorucci 2, Lucija Peterlin
Mašič 1

1 Faculty of Pharmacy, University of Ljubljana, Ljubljana, Slovenia
2 University of Perugia, Dipartimento di Medicina Clinica e
Sperimentale, Nuova Facultà di Medicina e Chirurgia, S. Andrea delle
Fratte, Perugia, Italy
3 Division of Pharmaceutical Chemistry, Faculty of Pharmacy,
University of Helsinki, Helsinki, Finland

Bisphenol AF is a flourinated analog of well-known endocrine
disrupting chemical bisphenol A and is extensively used in the pro-
duction of fluoroelastomers and fluoropolymer. However, recent
studies demonstrated elevated toxicity of BPAF in comparison with
other bisphenols, and thus raised concerns about its safety. Under-
standing the metabolic pathways of the compound is essential for
determination of mechanisms of endocrine toxicity. Our purpose
in the current study was to determine influence of metabolism on
endocrine activities of BPAF. Since glucuronidation was reported
as the most important metabolic pathway for BPAF, we performed
detailed in vitro study of BPAF glucuronidation with 17 human
UGTs. Secondly, extensive research of endocrine activities on seven
nuclear receptors was performed for both, BPAF as well as its two
metabolites (BPAF glucuronide and BPAF ipso metabolite), and the
activities were further compared with BPA.

Conjugation reactions are the most important metabolic trans-
formations for BPAF, leading mainly to BPAF glucuronide and in
lesser extent to BPAF sulphate. Incubations of BPAF with liver
and intestinal microsomes showed that glucuronidation of BPAF
can started already in the intestine. However, we confirmed
that liver are the main place of BPAF glucuronidation, with glu-
curonidation rates approximately five times higher in liver than in
intestinal microsomes. However, comprehensive testing of BPAF-
glucuronide on all nuclear receptors has been performed and
BPAF-glucuronide exhibited PXR, PPAR� and PPAR� antagonist
activities. Although conjugation is an extremely important detox-

ification pathway for bisphenols, it cannot completely eliminate
their toxic effects on the body.

http://dx.doi.org/10.1016/j.toxlet.2017.07.310
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iability and migration of human renal cancer
ells upon treatment with a superoxide
ismutase mimic

oão G. Costa 1,2, Nuno Saraiva 1, Patrícia S. Guerreiro 2, Matilde
astro 2, Ines Batinic-Haberle 3, Nuno G. Oliveira 2, Ana S.
ernandes 1

CBIOS, Research Center for Biosciences & Health Technologies,
niversidade Lusófona, Lisbon, Portugal
Research Institute for Medicines (iMed.ULisboa), Faculty of
harmacy, Universidade de Lisboa, Lisbon, Portugal
Department of Radiation Oncology, Duke University Medical School,
urham, NC, United States

anganese(III) porphyrins mimic the natural superoxide dismu-
ase enzymes (SOD) and modulate the cellular redox status either
y scavenging a plethora of different reactive species or by the
egulation of signalling pathways. MnPs are promising drug can-
idates for redox-based therapeutic approaches against cancer.
he present work addresses the effect of the SOD mimic (SODm)
nTnHex-2-PyP (MnP) on the viability and migration of renal can-

er cells. In this study, human renal cancer cells (786-O) were
reated with increasing concentrations of MnP (0.1–25 �M) for dif-
erent exposure periods. MnP treatment resulted in a concentration
nd time-dependent decrease in cell viability, as assessed by the
rystal violet and MTS assays. The impact of MnP in cell cycle dis-
ribution and induction of cell death was investigated by assessing
he cellular DNA content using PI stain in fixed cells. The exposure
o MnP (5 �M) led to a significant increase in sub-G1 population.

oreover, it resulted in a concentration-dependent increase in
ntracellular ROS, using the fluorescence probe dihydrorhodamine
23. The impact of MnP (0.25 �M) to collective cell migration and
n chemotaxis was evaluated by the wound-healing and the tran-
well assays, respectively. While MnP treatment did not reduce
he collective cell motility, this SODm significantly decreased the
hemotactic migration of 786-O cells. Overall, these results suggest
hat MnP may have a beneficial impact in reducing renal cancer

ells viability and migration and warrant further studies regarding
ODm-based therapeutic strategies against human renal cancer.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.312

378-4274/
P-03-01-02
Association between tumor development and
oxidative stress in MMTV-TGF-� mice applied
different types of calorie restriction

Munevver Burcu Cicekdal 1, Bilge Guvenc Tuna 2, Busra Kazan 1,
Mustafa Erhan Ozer 1, Ilker Coban 1, Mohammad Charehsaz 3,
Ahmet Aydin 3, Soner Dogan 1

1 Department of Medical Biology, Yeditepe University School of
Medicine, Istanbul, Turkey
2 Department of Biophysics, Yeditepe University School of Medicine,
Istanbul, Turkey
3 Department of Pharmaceutical Toxicology, Yeditepe University
School of Pharmacy, Istanbul, Turkey

Breast cancer (BC) is one of the main causes of deaths among
women worldwide. Despite of countless studies on BC, there are
still limited numbers of successful treatments and efficient pre-
vention strategies for it until today. On the other hand, calorie
restriction (CR) is one of the most effective methods to prevent
several diseases including cancer but the molecular mechanism of
which remains unclear. The aim of this study was to understand the
role of oxidative stress on mammary tumor (MT) development in
MMTV-TGF-� breast cancer model which were applied to different
types of CR. Mice were enrolled in ad libitum (AL), chronic calo-
rie restriction (CCR, 15% of CR) or intermittent calorie restriction
(ICR, three weeks AL feeding and following one week 60% of CR in
cycle) groups starting at week 10 up to 82 weeks of age. Blood sam-
ples were collected to measure malondialdehyde (MDA), catalase,
superoxide dismutase (SOD) and glutathione levels. MDA levels
were significantly (p < 0.05) increased with ageing in AL and ICR
groups while there was no difference in CCR group. On the other
hand, catalase activities were increased in CCR group by aging but
no change was observed in AL group. SOD activities were increased
in all groups (p < 0.05). Since MT incidence levels were higher in
AL and ICR groups compared to CCR, oxidative stress may play an
important role in the preventive effects of CR on BC development.
SD.)

http://dx.doi.org/10.1016/j.toxlet.2017.07.313
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enetic engineering of a 3D in vitro human
irway model sensitive to carcinogens

ugo Benainous 1, Song Huang 2, Ludovic Wiszniewski 2, Samuel
onstant 1,2, Christophe Mas 1

OncoTheis, Plan-les-Ouates, Switzerland
Epithelix, Plan-les-Ouates, Switzerland

hemical mixtures and exposure circumstances are becoming
ore and more complex rendering the identification of carcino-

enic risks for human highly challenging. Today no predictive
n vitro human model is available to evaluate the carcinogenic
otential of chemicals upon inhalation exposure.

We recently reported an advanced 3D human lung cancer
odel, OncoCilAirTM, in which human primary bronchial cells,

ung fibroblasts and lung adenocarcinoma cells are co-cultured to
eproduce in vitro malignant nodules invading a human functional
irway epithelium. While OncoCilAirTM is a relevant predictive
ool for targeted therapies evaluation, because of its constitutive
ature it does not allow studying the early steps of the disease,

.e. initiation and promotion of cancer. Here we described the
evelopment of a new model, a Genetically Modified OncocilAirTM

GM-OncoCilAir), to study in vitro carcinogenesis and progression
f the disease. Using lentivirus, KRAS and TP53 mutations were
ntroduced in a fraction of the healthy bronchial primary cells
omposing GM-OncoCilAir. Then, the size of forming colonies was
ssessed over time by fluorescence measurement in the presence
f different carcinogens (NNK and BAP) and in different genetic
ackgrounds (Normal, Smoker and COPD).

The resulting KRASG12S, shP53 and (KRASG12S + shP53) primary
utants all induce proliferative clusters inside the 3D tissue, rem-

niscent of the early lung cancer step dysplasia.
Despite this proliferative advantage, none of the mutants exhibit

ull transformation, making this intermediate cancer model a use-

ul tool to evaluate the carcinogenic potential of chemicals upon
xposure.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.314
 PRESS
ology Letters xxx (2017) xxx–xxx

P-03-01-04
Construction of an apoferritin nanocarrier with
encapsulated ellipticine and examination of its
properties

Radek Indra 1, Marek Wilhelm 1, Tereza Černá 1, Zbyněk Heger 2,
Simona Dostalová 2, Vojtěch Adam 2, Tomáš Eckschlager 3, Marie
Stiborová 1

1 Biochemistry, Faculty of Science, Charles University, Prague 2, Czech
Republic
2 Chemistry and Biochemistry, Laboratory of Metallomics and
Nanotechnology, Mendel University in Brno, Brno, Czech Republic
3 Pediatric Hematology and Oncology, 2nd Faculty of Medicine,
Charles University and University Hospital Motol, Prague 5, Czech
Republic

Ellipticine is an efficient anticancer compound that functions
through multiple mechanisms of its action. Of them, the forma-
tion of covalent DNA adducts after ellipticine enzymatic activation
with cytochromes P450 (CYP) and peroxidases, is the major mech-
anism of its antitumor activities. We are aimed to develop efficient
and reliable methods for targeted delivery of ellipticine as well
as to prepare this drug in the forms exhibiting lower side effects
and increased anticancer efficiencies. The simple-to-use encapsu-
lation protocol (creating ApoElli) was developed and the prepared
nanocarrier was characterized. The nanocarrier exhibits narrow
size distribution, which suggests being suitable for entrapping of
the hydrophobic molecule of ellipticine. Ellipticine release from
ApoElli at acidic and neutral pH (6.5 and 7.4) and its oxidation
by the microsomal CYP enzyme system were studied. Ellipticine
is gradually released from its ApoElli form into the water envi-
ronment under acidic pH; more than 33% ellipticine was released
after 48 h incubation at pH 6.5. The presence of membrane particles
accelerates release of ellipticine from ApoElli and makes it possi-
ble to be transferred into microsomes even at pH 7.4. Microsomes
incubated with free ellipticine and/or its ApoElli nanocarrier form
in the presence of NADPH were capable of oxidizing ellipticine to
its metabolites generating ellipticine-derived DNA adducts, both
under pH 6.5 and 7.4. The ApoElli is toxic to UKF-NB-4 neu-
roblastoma cells, exhibiting 1.5-fold higher cytotoxicity than free
ellipticine.
The work was supported by GACR (17-12816S) and Charles Uni-
versity (204025/2012).

http://dx.doi.org/10.1016/j.toxlet.2017.07.315
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enetic toxicity

-03-02-01
enzo[a]pyrene-induced DNA damage
ssociated with mutagenesis in primary human
ctivated T lymphocytes

arie Liamin 1,2, Elisa Boutet-Robinet 3, Emilien L. Jamin 3,
organe Fernier 1,2, Laure Khoury 3, Benjamin Kopp 3, Eric Le

errec 1,2, Julien Vignard 3, Marc Audebert 3, Lydie Sparfel 1,2

Research Institute Health – Environment – Work (IRSET), French
ational Institute of Health and Medical Research (INSERM), Rennes,
rance
Pharmaceutical and Biological Sciences Faculty, Federative
tructure of Research Biosit, University of Rennes 1, Rennes, France
Research Center in Food Toxicology (Toxalim), University of
oulouse, INRA, ENVT, INPPurpan, UPS, Toulouse, France

olycyclic aromatic hydrocarbons (PAHs), such as benzo[a]pyrene
B[a]P), are widely distributed environmental contaminants exert-
ng toxic effects such as genotoxicity and carcinogenicity, mainly
ssociated with aryl hydrocarbon receptor (AhR) activation and the
ubsequent induction of cytochromes P-450 (CYP) 1-metabolizing
nzymes. We previously reported an up-regulation of AhR expres-
ion and activity in primary cultures of human T lymphocyte by

physiological activation. Despite the suggested link between
xposure to PAHs and the risk of lymphoma, the potential of
ctivated human T lymphocytes to metabolize AhR exogenous
igands such as B[a]P and produce DNA damage has not been
nvestigated. In the present study, we characterized the genotoxic
esponse of primary activated T lymphocytes to B[a]P. We demon-
trated that, following T lymphocyte activation, B[a]P treatment
riggers a marked increase in CYP1 expression and activity gener-
ting, upon metabolic activation, DNA adducts and double-strand
reaks (DSBs) after a 48-h treatment. At this time point, B[a]P also

nduces a DNA damage response with ataxia telangiectasia mutated
inase activation, thus producing a p53-dependent response and
lymphocyte survival. B[a]P activates DSB repair by mobilizing

omologous recombination machinery but also induces gene muta-
ions in activated human T lymphocytes which could consequently
rive a cancer process. In conclusion, primary cultures of activated
uman T lymphocytes represent a good model for studying geno-
oxic effects of environmental contaminants such as PAHs, and
redicting human health issues.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.317

P-03-02-02
Formation of DNA adducts of �- and �-asarone
in vitro

Simone Stegmüller, Alexander Cartus, Dieter Schrenk

Department of Food Chemistry and Toxicology, University of
Kaiserslautern, Kaiserslautern, Germany

While �- and �-asarone are hepatocarinogenic to mice and muta-
genic in the Ames fluctuation assay the mechanism of these effects
is not yet well understood. After clarification of the microsomal
metabolism of both compounds and identification of metabolites,
which are mutagenic in the Ames fluctuation assay, we investigated
if these metabolites are reactive against DNA and if these reaction
products are formed in primary rat hepatocytes after incubation
with the parent compounds. Therefore, we tested the reactivity of
putative reactive metabolites against nucleosides and analyzed the
products via HPLC–UV/VIS, LC–MS/MS and NMR spectroscopy.

Only with the two side-chain epoxides of the parent com-
pounds adduct formation was observed with purine bases.
Furthermore, both epoxides formed DNA adducts: N6-1′-hydroxy-
dihydro-asarone-2′-deoxyadenosine (N6-1′-OH-2H-A-dA) and N2-
1′-hydroxy-dihydro-asarone-2′-deoxyguanosine (N2-1′-OH-2H-A-
dG). Chemical synthesis of these adducts and development of a
sensitive and specific isotope-dilution mass spectrometric method
allowed the quantification of adducts formed in primary rat hepa-
tocytes.

We observed a concentration-dependent formation of both DNA
adducts after 24 h which was higher for �-asarone than of �-
asarone. In time course experiments, the amount of DNA adducts
reached a maximum within the first 6 h. Over the next 42 h, the
amount of DNA adducts decreased, while DNA adducts were still
detectable even at the lowest used substrate concentration of
10 �M.

http://dx.doi.org/10.1016/j.toxlet.2017.07.318
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DNA adduct formation in rat hepatocytes after
incubation with estragole

Ruth Schulte-Hubbert, Simone Stegmüller, Dieter Schrenk

Food Chemistry and Toxicology, University of Kaiserslautern,
Kaiserslautern, Germany

Estragole is a natural constituent in basil, fennel, tarragon, anise
and their essential oils. Furthermore, estragole is used as flavoring
food additive. It is known that estragole acts as a genotoxic hepa-
tocarcinogen after CYP450 catalyzed bioactivation. Because of the
described genotoxicity we investigated DNA-adduct formation in
primary rat hepatocytes (pRH). First, we developed a synthesis for
the expected DNA-adducts.

For synthesis of the DNA-adducts we used a reaction between
synthetic precursors and the corresponding bases. Adduct forma-
tion in pRH was investigated after different incubation times. DNA
was isolated with phenol–chloroform extraction and adducts were
measured after enzymatic hydrolysis. The adducts were quanti-
fied using the chemically synthesized DNA-adducts and an internal
standard.

Reaction between the precursors 1′-acteoxyestragole or 3′-
acetoxyanethole and the corresponding DNA-bases resulted in the
adducts N2-(isoestragole-3′-yl)-2′-deoxyguanosine (E3N2dG) and
N6-(isoestragole-3′-yl)-desoxyadenosine (E3N6dA). The expected
adducts were formed in pRH after incubation with estragole. At all
incubation times E3N2dG could be detected, while the formation
of E3N6dA was only observed after an incubation time higher than
24 h. At all substrate concentrations the level of E3N2dG was higher
than the level of E3N6dA.

We could show that the expected and chemically synthesized
adducts were formed in pRH after incubation with estragole.
E3N2dG was the major adduct. For both adducts the formation
was dose dependent and increased with higher incubation times.
These findings will support the further risk assessment of human
exposure towards estragole in food.

http://dx.doi.org/10.1016/j.toxlet.2017.07.319

P-03-02-04
In vitro assessment of DNA damage in bone
marrow CD34+ stem cells by the comet assay

Tuğbagül Çal, Ülkü Ündeğer Bucurgat

Department of Pharmaceutical Toxicology, Hacettepe University,
Hacettepe University Faculty of Pharmacy, Ankara, Turkey

Stem cells provide an opportunity to analyse the effect of xenobiotic
on cell viability, differentiation and cell functions. For this reason,
it is suitable alternative for in vitro/in vivo methods. Evaluation of
the possible cytotoxic and genotoxic effects on bone marrow CD34+

hematopoietic progenitor stem cells is important for differentia-
tion property of these cells into blood cells, also for bone marrow
diseases. Boron nitride nanotubes which are used in pyroelectric,
piezoelectric applications and in the construction of composites,
but there is not enough information about its biocompatibility and
curcumin which is being used frequently in treatment processes
for antioxidant properties are selected to evaluate cytotoxic and
genotoxic effects. The possible cytotoxic and genotoxic effects of
boron nitride nanotubes and curcumin on HeLa and CD34+ stem
cells were evaluated by MTT and COMET assay, respectively. Boron
nitride nanotubes and curcumin decreased the HeLa cell viability
approximately to 80%. The genotoxic effects of boron nitride nano-

tubes on the stem cells showed no correlation for concentration and
the DNA damage. Boron nitride nanotubes increased the damage at
0.5–1 �g/ml. Curcumin decreased the damage at 1–100 �g/ml after
30 min of incubation and increased the damage after 24 h of incuba-
tion at 0.5–100 �g/ml excluding 50 �g/ml when they are compared
to negative control. The DNA damage was lower than the single
dosage group of curcumin and the nanotubes at 50 �g/ml after 24 h
incubation when they both took place in action.

http://dx.doi.org/10.1016/j.toxlet.2017.07.320

P-03-02-05
Refinement of in silico cytogenicity evaluation
and development of an integrated testing
strategy for carcinogenicity based on data
science

Yurika Fujita 1, Hiroshi Honda 1, Shoji Matsumura 1, Taisuke
Kawamoto 1, Takeshi Morita 2, Tomonari Matsuda 3, Yuichi Ito 1,
Masayuki Yamane 1, Osamu Morita 1

1 R&D – Safety Science Research, Kao Corporation, Tochigi, Japan
2 Division of Risk Assessment, National Institute of Health Sciences,
Tokyo, Japan
3 Research Center for Environmental Quality Management, Kyoto
University, Shiga, Japan

Chromosomal aberrations are considered one of the important
endpoints in detection of carcinogens, and in vitro chromosomal
aberration test (CAT) and micronucleus test (MNT) have been
widely used for many years. However, false positives have been a
concern as they impede improvement of in silico prediction models
for CAT and development of highly accurate prediction models for
carcinogenicity evaluation using genotoxicity data.

Herein, a mathematical method was developed to analyze false
positives caused by strong cytotoxicity, and was applied to 285
chemicals in GLP study databases. Using this method, approx-
imately 30% of the 129 CAT-positives were identified as false
positives, indicating that cytotoxicity strongly influences detec-
tion of false positives. Subsequently, in silico prediction models
were developed using a dataset re-categorized into true negatives,
true positives, and false positives using the general linear model
and identified chemical structures related to the results. The accu-
racy of true positive prediction was 88%, which was better than
that of existing tools (76%). Moreover, structures related to DNA
adducts and low pH were selected as important explanatory vari-
ables for true and false positive models, respectively. Finally, using
data including that of CAT, the integrated testing strategy (ITS)
for carcinogenicity evaluation based on random forest showed a
high prediction accuracy (>80%) compared to the existing battery
evaluation (51%).

Our in silico model and system will help to interpret the rela-
tionship between chemical structure and mode of action of true and
false positives resulting in chromosomal damages, and to evaluate
carcinogenicity without animal testing.

http://dx.doi.org/10.1016/j.toxlet.2017.07.321
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Genotoxicity evaluation of naringin on
mammalian cell lines by micronucleus assay

Merve Bacanlı 1, Hatice Gül Anlar 2, A. Ahmet Başaran 3, Nurşen
Başaran 1

1 Department of Pharmaceutical Toxicology, Hacettepe University,
Ankara, Turkey
2 Department of Pharmaceutical Toxicology, Çukurova University,
Adana, Turkey
3 Department of Pharmacognosy, Hacettepe University, Ankara,
Turkey

Consumption of great amounts of fruits and vegetables rich in
phenolic compounds has been associated with the health bene-
fits such as anti-allergenic, anti-artherogenic, anti-inflammatory,
anti-microbial, antioxidant, anti-thrombotic, cardioprotective and
vasodilatory effects. Phenolic compounds have been regarded as
possible antioxidants, so they have been used in food industry
and in the prevention of diseases resulting from oxidative stress.
Naringin (4′,5,7-trihydroxyflavanone 7-rhamnoglucoside), the pre-
dominant flavanone found in grapefruit and related Citrus species,
is the main cause of bitterness in some citrus fruits. Naringin
has showed several health promoting effects such as antioxidant,
lipid-lowering, antimicrobial, anti-inflammatory and anticancer
and the protective role of naringin against many pathological dis-
orders depends on its antioxidant properties. In the present study,
genotoxic/antigenotoxic effects of limonene were evaluated by
micronucleus (MN) assay in human peripheral blood lymphocytes
and Chinese hamster lung fibroblast cells (V79). Cells were treated
with 50, 100, 500, 1000 and 2000 �M naringin. Hydrogen peroxide
(H2O2), 50 �M, was used as positive control and 1% DMSO was used
as negative control. In our study, the cells were treated with differ-
ent concentrations of naringin caused no genotoxic effects alone at
all studied concentrations as compared with the negative control.
MN frequencies of naringin treated cells were found to be decreased
when compared to positive control. It seems that naringin might
have a role in the prevention of genotoxic damage.

http://dx.doi.org/10.1016/j.toxlet.2017.07.322

P-03-02-07
Antigenotoxic effect of Polyscias filicifolia
extracts and phenolic acids evaluated by the
umu-test

Ramona Figat 1, Magdalena Sobczak 1, Anna Zgadzaj 1, Anita
Śliwińska 2, Katarzyna Sykłowska-Baranek 2, Agnieszka
Pietrosiuk 2

1 Department of Environmental Health Sciences, Medical University
of Warsaw, Warsaw, Poland
2 Department of Pharmaceutical Biology and Medicinal Plant
Biotechnology, Medical University of Warsaw, Warsaw, Poland

Increased occurrence of cancer is considered to correlate with
increased human exposure to genotoxic agents. Much attention is
drawn to identifying new antigenotoxic agents able to decrease
mutagenic effects. Medicinal plants are important source of active
compounds with potential antimutagenic activity. Polyscias filici-
folia (Araliaceae) is traditional medicinal herb of Southeast Asia,
included in the Vietnamese Pharmacopoeia, is used as adaptogenic
and cardiac drug. Extracts of P. filicifolia contain wide range of bio-
logical active compounds like phenolic acids: chlorgenic acid (CGA),
caffeic acid (CA) and ferulic acid (FA).

In the present study we evaluated antigenotoxic potential of
three naturally occurring phenolic acids and extracts of P. filici-
folia toward direct mutagens: 4-nitroquinoline-N-oxide (4NQO),
mitomycin C (MMC); and indirect: 2-aminoanthracene (2AA). The
evaluation was made using bacterial umu-test.

The tested extracts exhibited high antigenotoxic potential if the
assay was performed with 2AA and metabolic activation (inhibition
of 66%). Additionally, the extracts slightly decreased the MMC-
induced genotoxicity. However, in the assay performed with 4NQO,
an increase of the genotoxic effect was observed. In our study
phenolic acids exhibited lower activity than extracts. Some concen-
trations of FA and CA slightly decreased 2AA-genotoxicity, however
CGA increased the effect. None of the tested phenolic acids were
effective towards MMC and unclear effect was observed against
4NQO.

Based on the results of the present study it can be concluded
that the tested extracts have promising antigenotoxic activity and
furthermore studies should be conducted to identify active com-
pounds and mechanisms of action.

http://dx.doi.org/10.1016/j.toxlet.2017.07.323

P-03-02-08
Is Dicyclanil a genotoxic carcinogen?

Brian Burlinson, William Barfield, Thomas Herring

Safety Assessment, Envigo, Huntingdon, United Kingdom

A recent review by Kirkland comparing the comet assay with the in
vivo gene mutation (GM) tests, showed that of 89 chemicals tested
in both assays only one gave a comet assay negative and GM posi-
tive. In order to investigate this anomaly, groups of 5 female mice
were dose orally by gavage with Dicyclanil at 100, 50, 25 or 0 mg/kg
on three occasions, the second dose being administered 24 h after
the first dose, and the third approximately 21 h after the second, 3 h
before sampling. Five male mice were given Dicyclanil at 100 mg/kg
on three occasions using the same regimen.

Bone marrow, liver and duodenum were sampled for each ani-
mal and a single cell suspension prepared for comet analysis. In the
females there was a clear dose response in all tissues with statis-
tical significance being achieved at the top dose of 100 mg/kg. The
males were negative.

These data show that the lack of effect seen in previous comet
studies was due to the sex of the mice being used and not a failing
of the comet assay per se.

http://dx.doi.org/10.1016/j.toxlet.2017.07.324

P-03-02-09
Preliminary data on the effect of cell division on
the in vitro comet assay

Brian Burlinson, Ian Woods, Ben Gilby

Safety Assessment, Envigo, Huntingdon, United Kingdom

Previously, a test material, positive in MLA was tested in an in vivo
bone marrow micronucleus and comet assay. The micronucleus test
was negative. However, in the comet assay a statistically significant
positive response was found in the liver and lung at the highest dose
30 �g/kg. The peripheral blood response was negative at all doses.
Further investigation showed that the positive response was due
to the mode of action of the material on a small sub-set of what
was believed to be dividing cells. To further investigate this, fresh
human blood drawn from healthy volunteers, was divided into two

dx.doi.org/10.1016/j.toxlet.2017.07.322
dx.doi.org/10.1016/j.toxlet.2017.07.323
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samples, one of which was dosed with the non-genotoxic mito-
gen, phytohaemagglutinin (PHA) to induce cell division. At various
times samples of blood were removed and prepared for comet anal-
ysis. The results showed that at the later time points the blood
stimulated with PHA gave responses greater than those seen in
the non-induced “control” blood and which could be mistaken as
a positive response. This suggests that, at least in vitro, cells given
a mitogenic stimulus alone could give an erroneous positive in the
comet assay. It is important that this potential is investigated in
vivo.

http://dx.doi.org/10.1016/j.toxlet.2017.07.325

P-03-02-10
Mutagenicity study of generic herbicides
quizalofop-P-ethyl in the mammalian in vivo
micronucleus test

Tetiana Tkachuk, Mykola Prodanchuk, Oleksandr Kravchuk,
Nadiiya Nedopytanska, Volodymyr Bubalo, Oleksander Tkachuk,
Olena Zubko, Olena Kostik

Laboratory of Experimental Toxicology and Mutagenesis, L. I.
Medved’s Research Center of Preventive Toxicology, Food and
Chemical Safety MH, Kiev, Ukraine

Experimental mutagenicity data is a mandatory part of toxicologi-
cal assessment of the justifying their safety usage in environment.
One of the methods applied in our laboratory is studying muta-
genicity in the mammalian in vivo micronucleus test. The purpose
of the micronucleus test is to identify test-substances that cause
cytogenetic damage which results in the formation of micronu-
clei containing either lagging chromosome fragments or whole
chromosomes. The test evaluates micronucleus formation in poly-
chromatophilic erythrocytes (PCE) of the mice bone marrow.
Following OECD 474 guidelines we modified test for rapid screening
of generic pesticides for mutagenicity. The tests are conducted fol-
lowing the SOP, in compliance with GLP requirements.

Three samples of technical pesticide quizalofop-P-ethyl
obtained from different manufacturers and content different
purity percentage were studied. The mutagenic activity was
studied on CD1 healthy young mice, male. Acclimatization of
the animals took 5 days before dosing. The test substances were
administered as an aqueous emulsion, orally. Each sample was
investigated in the following doses: 730.0; 73.0; 7.3 mg/kg/bw and
was accompanied with positive and negative control. Exposure
time – 24 h.

As a result of analyzing quizalofop-P-ethyl samples in high con-
centrations were observed no significant increase in the frequency
of PCE micronuclei in compared to the negative control and histor-
ical control data.

All three samples of generic herbicide quizalofop-P-ethyl
showed no mutagenic effect in the micronucleus test in the mice
bone marrow in vivo.

http://dx.doi.org/10.1016/j.toxlet.2017.07.326

P-03-02-11
Toxicological risk assessment of pyrrolizidine
alkaloids – Investigations of mutagenicity in the
Ames fluctuation assay

Lan Gao, Karl-Heinz Merz, Johannes Keller, Julia Müller, Dieter
Schrenk

Department of Food Chemistry and Toxicology, University of
Kaiserslautern, Kaiserslautern, Germany

Pyrrolizidine alkaloids (PAs) are secondary metabolites occur-
ring in a wide range of plant species. Some 1,2-unsaturated PAs
are known to be hepatotoxic, genotoxic and carcinogenic due
to the highly reactive pyrrolic metabolites, which are formed by
cytochrome P450 monooxgenases (CYPs) in the liver (Jago et al.,
1970; Matthocks and White, 1971). The presence of PAs as contami-
nants in food and feed has to be considered as a relevant safety issue.
After analyzing the data of a number of PAs from the literature,
we derived interim relative potency (iREP) factors to reflect the
probable structure dependent toxicity (Merz and Schrenk, 2016).

In order to investigate further the connection between structure
and toxicity, the mutagenicity of an extract from Symphytum offici-
nale roots and a series of isolated PAs were analyzed by a modified
Ames fluctuation test. After preparative chromatographic purifica-
tion of the root extract on silica gel, the mono- and di-ester fractions
of the Symphytum were tested for mutagenicity with Salmonella
typhimurium strains TA98 and TA100. While the mono-ester frac-
tion did not show mutagenic activity in either strains, the di-ester
fraction implied potent mutagenicity in a concentration-dependent
manner in TA98 with S9-Mix. Lycopsamine, lasiocarpine, retrorsine
and senecionine were also tested at doses ranging from 1 to 300 �M
with S. typhimurium strains TA97a, TA98 and TA100, but in prelim-
inary experiments only retrorsine showed weak mutagenicity in
TA97a.

http://dx.doi.org/10.1016/j.toxlet.2017.07.327

P-03-02-12
Comparative genotoxicity study of aluminium
oxide nanoparticles and microparticles

Yoon-Soon Kim 1, Jeong Hee Yoon 1, Euna Kwon 1, Byeong-Cheol
Kang 1,2

1 Department of Experimental Animal Research, Biomedical Research
Institute, Seoul National University Hospital, Seoul, Republic of Korea
2 College of Medicine, Seoul National University, Seoul, Republic of
Korea

The more the use of aluminium oxide nanoparticles (Al2O3 NPs)
are increasing in a variety of areas such as filler, glass, cataly-
sis, purification, paint, composite fiber, the more concerns about
potential toxicity are also increasing. In this study, we conducted
Ames test, chromosome aberration test, micronucleus test, and
in vitro Comet assay to compare the genotoxicity of Al2O3 nanopar-
ticles and microparticles (Al2O3 MPs). Al2O3 NPs are spherical with
diameters ranging from 20 to 30 nm, and Al2O3 MPs is smaller than
10 �m. Al2O3 NPs and Al2O3 MPs did not induce mutagenicity in
either Salmonella typhimurium or Escherichia coli with or without
metabolic activation in the Ames test, and the chromatid breaks
and exchanges were not increased significantly in the chromosome
aberration test, and there was no significant increase in the occur-
rence of micronucleus polychromatic erythrocyte in the mouse
micronucleus test, Al2O3 NPs induced the nuclei and DNA dam-
age dose dependantly in the in vitro comet assay, but Al2O3 MPs

dx.doi.org/10.1016/j.toxlet.2017.07.325
dx.doi.org/10.1016/j.toxlet.2017.07.326
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did not. These results suggest that further study might be needed
to evaluate the genotoxicity of Al2O3 NPs and Al2O3 MPs and that
the size of particles can affect the toxicity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.328

P-03-02-13
Genetic toxicological comparison of nano- and
micro-sized iron oxide nanoparticles

Ji-Rhan Yoo 1, Yoon-Soon Kim 1, Jeong Hee Yoon 1, Euna Kwon 1,
Byeong-Cheol Kang 2

1 Department of Experimental Animal Research, Biomedical Research
Institute, Seoul National University Hospital, Seoul, Republic of Korea
2 College of Medicine, Seoul National University, Seoul, Republic of
Korea

We have studied the genotoxic potential of iron oxide nanoparticles
(Fe2O3-NPs) and microparticles (Fe2O3-MPs). The nanoparticles
are � form, with diameters of 20–50 nm for the nano sized and
<5 �m for the micro sized. Nanomaterials are diluted in deionized
distilled water. In the Ames test, nano sized and micro sized parti-
cles did not induce mutagenicity in either Salmonella typhimurium
or Escherichia coli with or without metabolic activation. In the chro-
mosome aberration test, chromatid breaks and exchanges were
no significant increase. In the mouse micronucleus test, there was
no significant increase in the occurrence of micronucleus poly-
chromatic erythrocyte. These results suggest that nano sized and
micro sized particles induce no genotoxicity under the conditions
of this study. Also, we observed no significant difference between
nano sized (20–50 nm) and micro sized (<5 �m) iron oxide-toxic
response.

http://dx.doi.org/10.1016/j.toxlet.2017.07.329

P-03-02-14
Genotoxicity assessment of selected plant
extracts

Miriam Heinrich, Claudia Turek, Nora Mörbt, Peter Vögele,
Florian Conrad Stintzing

WALA Heilmittel GmbH, Bad Boll, Germany

According to the “Guideline on the assessment of genotoxicity of
herbal medicinal substances/preparations” published by the Com-
mittee on Herbal Medicinal Products of the European Medicines
Agency (EMEA/HMPC/107079/2007, 21st May 2008), an adequate
safety profile may be confirmed by the documented history of
medical use for many herbal substances and preparations, con-
tained in well-established or traditional herbal medicinal products.
Moreover, in cases where a safety concern is recognized or sus-
pected, non-clinical investigations may be needed. However, some
plants are lacking specific non-clinical data such as genotoxicity
studies, i.e. important questions relating to product safety remain
unanswered. A recent example are the HMPC recommendations
for the use of herbal preparations in the paediatric population
(EMEA/HMPC/228356/2012, 26th January 2017), where a limited
use on a variety of herbal substances is justified due to lack of ade-
quate data, e.g. for Arnica flower (Arnicae flos), Oat herb (Avenae
herba), or Marjoram (Origani majorana herba). Consequently, the
present study aimed to close the gap between the high demands
on safety and the insufficiency of the respective available data, by
evaluation of the mutagenic potential of different selected plant
extracts. Following OECD standards, a bacterial reverse mutation

assay was conducted with and without exogenic metabolic acti-
vation. As a result, no evidence for genotoxicity for any of the
tested samples was revealed. As a key step of preclinical safety
assessment, these newly collected data contribute to a better
understanding of the different plant extracts and herbal products
thereof.

http://dx.doi.org/10.1016/j.toxlet.2017.07.330

P-03-02-15
Synthesis of tyrosol glycosides and their
structure–activity relationship study in
biochemical assays and in human cells in vitro

Eva Horvathova 1, Eliska Galova 2, Andrea Sevcovicova 2, Martina
Klapakova 2, Andrej Bohac 3, Vladimir Mastihuba 4, Elena
Potocka 4, Maria Mastihubova 4

1 Department of Genetics, Cancer Research Institute BMC, Slovak
Academy of Sciences, Bratislava, Slovakia
2 Department of Genetics, Faculty of Natural Sciences, Comenius
University, Bratislava, Slovakia
3 Department of Organic Chemistry, Faculty of Natural Sciences,
Comenius University, Bratislava, Slovakia
4 Institute of Chemistry, Slovak Academy of Sciences, Bratislava,
Slovakia

Prevention of cancer remains the most promising strategy for
reducing both its incidence and the mortality due to this disease.
The study of chemoprotective potential of selected natural com-
pounds and their synthetic analogues, which could be used in
the prevention and health protection, might be therefore of great
importance. Plants are a rich source of phytochemicals possessing
such properties. Salidroside as the main tyrosol glycoside present
in plants of the genus Rhodiola is characterized by many beneficial
pharmacological effects. The structure of the compound, a wide
range of its biological activities and limited availability of the most
productive species has inspired organic chemists to synthesize
salidroside (SALI), its analogues – tyrosol �-galactoside (TYB-
GAL), tyrosol �-galactoside (TYAGAL), tyrosol �-fructofuranoside
(TYBFRU) – and hydroxysalidroside (HOSALI) in preparative scale.
The objectives of our study were (i) to prepare SALI, its ana-
logues and HOSALI using chemical or less conventional enzymatic
procedures; (ii) to determine their reducing, radical scavenging,
chelating and DNA-protective capacity using cell-free approaches;
(iii) in experimental system utilizing human hepatoma HepG2 cells
to evaluate their cytotoxicity (MTT test) and protective potential
against lesions induced by model DNA-damaging agent hydrogen
peroxide (Comet assay). Although HOSALI manifested the strongest
activities in cell-free assays, SALI showed significant protective
effects on cellular level at all concentrations tested. Differences
in the effectiveness of the tyrosol glycosides found in this study
revealed that structures of molecules as well as various test systems
used can affect and contribute to their activities.

Supported by the grants APVV-0846-12, VEGA 2/0084/16 and
2/0157/16.

http://dx.doi.org/10.1016/j.toxlet.2017.07.331
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P-03-02-16
In vitro and in vivo genotoxicity of nano
aluminum, aluminum oxide and aluminum
chloride: A comparative study

Pégah Jalili, Sylvie Huet, Gérard Jarry, Rachelle Lanceleur, Kevin
Hogeveen, Valérie Fessard

Toxicology of Contaminants, Anses, Fougères, France

Aluminum on different forms is found in several goods: food addi-
tives, medication, beverage, water treatment as well as cooking
utensils. EFSA has established a tolerable weekly intake (TWI) of
1 mg/kg bw for human oral exposure (EFSA, 2008).

Since the 2000s, due to the increasing use of nanoparticles (NP),
aluminum NPs are expected to be more largely involved in human
exposure although their effects on human health has not been
fully characterized. Nevertheless, aluminum was depicted to cross
epithelial barriers and to include neurotoxicity and embryotoxic-
ity. As aluminum NPs may not behave as Al ions, their toxic effects
must be investigated.

In this study, we investigated the genotoxicity of Al, Al2O3
NPs and the ionic form AlCl3 on intestine, the contact organ fol-
lowing oral exposure, and on liver, the main target organ for Al
accumulation using both the alkaline comet assay and the Fpg-
modified comet assay for highlighting potential oxidative damage.
We observed DNA damage on the human intestinal Caco2 and
hepatic HepaRG cells (exposure from 0.6 to 256 �g/cm2). How-
ever, no genotoxicity was detected in duodenum and liver of male
Sprague Dawley rats after 3 gavages as well as after 28 days oral
treatment with 6, 12 and 25 mg/kg bw/day.

This project was funded by Agence Nationale de la Recherche
(ANR-13-IS10-0005-01).

http://dx.doi.org/10.1016/j.toxlet.2017.07.332

P-03-02-17
Genotoxic effect of low temperature plasma
treatment on plant seeds

Stanislav Kyzek 1, L’udmila Holubová 1, Veronika Medvecká 2,
Anna Zahoranová 2, Andrea Ševčovičová 1, Eliška Gálová 1

1 Department of Genetics, Faculty of Natural Sciences, Comenius
University, Bratislava, Slovakia
2 Department of Experimental Physics, Faculty of Mathematics,
Physics and Informatics, Comenius University, Bratislava, Slovakia

The low temperature plasma (LTP) has become a subject of the sig-
nificant research effort. In addition to common areas of plasma
applications, more scientific teams are focused on the study of
plasma interactions with cells, microorganisms, for example to
sterilization or disinfection. The results of many works suggest that
plasma treatment has positive impact on germination and surface
sterilization of the seeds. Current results demonstrate the possi-
bility of plasma application in medicine, pharmaceutical and food
industry, but its potential genotoxic effect is not fully clarified.

Our work is focused on the potential genotoxic effect of the LTP
treated pea seeds using comet assay and constant field gel elec-
trophoresis (CFGE). The comet assay is a method used for a primary
DNA damage detection in eukaryotic cells. CFGE is a method used
for double strand breaks detection. The plasma treatment of seeds
was performed by a plasma source based on the dielectric barrier
discharge working at atmospheric pressure in ambient air, oxygen
or nitrogen.

We found out that genotoxic effect of LTP generated in differ-
ent types of gas is varying. DNA damage of plasma treated seeds
raised with increasing nitrogen content in the operating gas. We
also found out that LTP can induce adaptive response. This work
represents pilot experiments in investigating the genotoxic effect
of plasma on plant seeds. If plasma treatment of seeds will be opti-
mized, plasma could replace chemical treatment of seeds before
planting.

The work was supported by grants VEGA1/0904/14 and APVV-
14-0154.

http://dx.doi.org/10.1016/j.toxlet.2017.07.333

P-03-02-18
Investigation of genotoxicity risk in healthcare
workers that has occupational exposure to
antineoplastic drugs

Cagatay Oltulu 1, Melek Akinci 2, Tugce Yesil 3, Vildan Akgul 3,
Sevcan Akgun 3, Deniz Motor 4, Suat Canbaz 5, Semra Sardas 3

1 Pharmaceutical Toxicology, Trakya University, Faculty of Pharmacy,
Merkez/Edirne, Turkey
2 Pharmacology, Trakya University, Faculty of Pharmacy,
Merkez/Edirne, Turkey
3 Pharmaceutical Toxicology, Marmara University, Faculty of
Pharmacy, İstanbul, Turkey
4 Koycegiz Station Hospital, Mugla, Turkey
5 Cardiovascular Surgery, Trakya University, Medical Faculty,
Merkez/Edirne, Turkey

In this study, it was aimed to evaluate the genotoxicity of expo-
sure to antineoplastic agents in health workers and the preventive
effect on genotoxicity of the robotic drug preparation unit. There
are 2 groups as control group (n = 30) and experiment group (n = 29)
also, there are subgroups of robotics (n = 16) and manual (n = 13)
in the experiment group. Control group members were selected
from health workers with similar age, gender and have similar alco-
hol and cigarette usage habits as those in the experiment group
and not exposed to antineoplastic agents. Experiment group mem-
bers were selected from the health workers who had exposed to
antineoplastics for at least 3 months.

A questionnaire was applied to the health workers working
at T.R. Trakya University Health Center for Medical Research and
Practice (Hospital) and blood samples were taken. Lymphocyte cells
were isolated and DNA damage was assessed by the Alkaline Comet
assay.

According to the study result, there was no statistically sig-
nificant comet score difference between the control and the
experiment group, nor between the manual and robotic subgroups
(p > 0.05, Mann–Whitney U).

It was concluded that the protective measures taken in the T.R.
Trakya University Health Center for Medical Research and Practice
(Hospital) were successful and sufficient in preventing DNA strand
breaks formation due to antineoplastics agents.

http://dx.doi.org/10.1016/j.toxlet.2017.07.334
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P-03-02-19
NEOGENE Project – Genetic and epigenetic
effects of in utero exposure to tobacco smoke.
Rationale and design

Carla Costa 1,2, Ana Teresa Reis 1,2, Ana Inês Silva 1,2, Alla Tirsina 1,
Sérgio Barros 1, Fernando Barbosa Jr. 3, João Paulo Teixeira 1,2

1 Environmental Health Department, Portuguese National Institute of
Health, Porto, Portugal
2 ISPUP-EPIUnit, Universidade do Porto, Porto, Portugal
3 School of Pharmaceutical Sciences of Ribeirão Preto, University of
São Paulo, Ribeirão Preto, Portugal

Environmental tobacco smoke (ETS) exposure is still an important
environmental exposure and may be particularly relevant if one
considers in utero exposure. Research on diet and cancer-related
effects has so far focused mainly on adult populations; however,
increased vulnerability towards in utero carcinogenic exposures
has been proposed due to a high rate of cell proliferation, relatively
high numbers of target cells at risk, altered ability to repair DNA
damage, and longer life span ahead in which to develop chronic
disease as compared with adults.

In this project, taking into consideration that ETS has already
been recognized as carcinogenic, we intend to analyse both genetic
damage and DNA methylation of mothers and their newborns
exposed to environmental tobacco smoke taking into consideration
other possible co-exposures to relevant chemicals for genetic dam-
age and DNA methylation. In this context, the project also includes
a task for analysis of maternal exposure to PAHs, phthalates, bromi-
nated polyphenylene and metals.

Samples to be collected will include maternal blood and urine,
cord blood and placenta samples; results of genetic alterations
analysed in all these paired samples along with information col-
lected by questionnaires and co-exposures may provide significant
information on the impact of ETS exposure on DNA and relevant
information to awareness campaigns offering scientific support for
the possible implementation of coherent measures for disease pre-
vention in early stages of life.

This work is supported by FCT and FAPESP (FAPESP/
19914/2014); Carla Costa is supported by FCT (SFRH/BPD/
96196/2013).

http://dx.doi.org/10.1016/j.toxlet.2017.07.335

dx.doi.org/10.1016/j.toxlet.2017.07.335


P

D

P
T
d
C

F

T
d
t
D
s
U
r
J
m
m
r
p
C
o
t
w
o
a
o
e
f
o
e

h

0

ARTICLE IN PRESSG Model

Toxicology Letters xxx (2017) xxx–xxx

Contents lists available at ScienceDirect

Toxicology Letters

journa l homepage: www.e lsev ier .com/ locate / tox le t

-03-03
evelopmental Toxicity
-03-03-01
he role of second trimester ultrasonography in
etection of fetal anomalies in exposure to class
, D, and X drugs

atma Yıldız, İ. İpek Boşgelmez, M. Serdar Kütük

Erciyes University, Kayseri, Turkey

eratogenic effects mainly depend on various factors such as the
ose and period of exposure or gestational factors. In this retrospec-
ive study, our goal was to probe for the effect of drugs (categories C,
, X) to the fetus and its relationship with second-trimester ultra-

onography results. In this vein, patients who admitted to Erciyes
niversity Faculty of Medicine, Gevher Nesibe Hospital of Obstet-

ics and Gynecology Department for prenatal diagnosis, between
anuary 2013 and March 2015, were included. Since the first three

onths of pregnancy is accepted critical for fetal development,
edication use during this period is considered, and 69 patient

ecords (19.4%) have been selected in this regard. Medication use
rofiles according to risk categories have been as follows: category-
(n = 28), category-D (n = 29), category-X (n = 9), and combined use
f C + D (n = 3). The second trimester ultrasonography revealed that
he rate of fetal anomalies in medication use group was 34.8%,
hile overall incidence was 6.7%. The major fetal anomalies were

bserved in 9 cases, while markers (n = 6), co-existence of two
nomalies (n = 4), minor anomalies (n = 4) were relatively low. It is
bvious that follow-up during pregnancy is essential in chronic dis-
ases such as epilepsy and thyroid disorders to prevent maternal or
etal harm. Healthcare professionals and patients should be aware

f the risk-benefit ratio of drugs, and preferably use the lowest
ffective dose, or switch to another medication in a timely manner.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.337
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P-03-03-02
In silico platform based on bioinformatic and
chemoinformatic data to complement zebrafish
embryo teratogenicity test

Celia Quevedo 1, Maitane Ipiñazar 1, Francisco J. Planes 2, Xabier
Cendoya 2

1 Biobide, San Sebastian, Spain
2 TECNUN, University of Navarra, San Sebastian, Spain

Approximately 3% of newborns present congenital anomalies and
around 5–10% of those are caused by exposure to teratogenic
agents. For this reason, regulatory authorities and the industry
demand for effective methods to test the developmental toxic-
ity of drugs, industry chemicals or waste products. The use of
the zebrafish embryotoxicity test is an attractive strategy to min-
imize in vivo assays and animal models. Overall, this assay has a
good predictability; however, the outcome is based on morpho-
logic evaluation, which is subjective and subtle effects might be
neglected. With the increasing amount of molecular databases, the
development of in silico tools that complement experimental assays
is promising. QSAR models are typically the method of choice to
predict teratogenicity. However, these computational methods are
limited to the toxicity of the assay that is being tested and bio-
logical data is not considered. In this work, we present an in silico
platform that integrates both bioinformatics and chemoinformatics
data in order to more accurately characterize mechanisms of action
of teratogenic compounds. The ultimate goal of this approach is
to complement the zebrafish embryotoxicity test using heteroge-

neous data (beyond zebrafish) and improve the sensitivity of the
assay using biological markers.

http://dx.doi.org/10.1016/j.toxlet.2017.07.338
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impact on maternal behavior and neurogenesis in rat dams.

Acknowledgement: VEGA 2/0168/15.
ARTICLE
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-03-03-03
xposure to hypoxia alters activity of circulating
atrix metalloproteinase-2 in pregnant and

on-pregnant Wistar rats: A pilot study

ucia Kamocsaiova 1, Barbara Szeiffova Bacova 2, Tamara Egan
enova 2, Eduard Ujhazy 3, Mojmir Mach 3, Miroslav Barancik 2,
arcisa Tribulova 2

Faculty of Natural Sciences of Comenius University, Bratislava,
lovakia
Institute for Heart Research, Slovak Academy of Sciences, Bratislava,
lovakia
Institute of Experimental Pharmacology and Toxicology, Slovak
cademy of Sciences, Bratislva, Slovakia

at model was developed to study gestational intermittent hypoxia
GIH) that is detrimental to the newborn development. Circu-
ating extracellular matrix metalloproteinase-2 (cirMMP-2) is an
arly marker of tissue remodeling. Aim of this study was to
xplore whether exposition of pregnant rats to experimental
sphyxia/hypoxia may affect circMMP-2 activity comparing to non-
regnant rats. Three model types of GIH where evaluated: Pregnant
istar rats were exposed to 10.5% O2 and 89.5% N2 in hermeti-

ally sealed hypoxic chamber (1) on 16th day of gestation for 12 h,
2) on 15th and 16th day of gestation for 8 h and (3) on 20th day
f gestation for 12 h. Non-pregnant rats were exposed to hypoxia
orresponding to 16th day of gestation only. Animals were euth-
nized on gestational day 21 by cervical dislocation. The chest
as opened and the heart was excised and blood was collected

or preparing plasma samples. Activity of MMP-2 was determined
sing 10% SDS-PAGE gels copolymerized with gelatin as a sub-
trate for MMP-2. Comparing to non-pregnant rats pregnancy is
ccompanied by mild yet not significant increase of plasma MMP-
activity. Exposure of pregnant rats to hypoxia on 15th and 16th

ay but not on 20th day of gestation significantly increased activity
f MMP-2. In contrast, exposure of non-pregnant rats to hypoxia
esulted in decrease of this enzyme activity. In conclusion, distinct
esponse of MMP-2 to hypoxia of pregnant versus non-pregnant
ats most likely reflects differences in compensatory mechanisms
o hypoxic insult. Consequences of hypoxia-induced MMP-2 alter-
tions should be investigated.

xperiments were performed in accordance to ethics rules of
nvolved Institutions. Study was supported by the grants VEGA
/0129/15, 2/0167/15 and 2/0076/16.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.339

-03-03-04
ffect of maternal depression and venlafaxine
reatment on the neurobehavioral development
f the juvenile and adolescent rat offspring

szter Bögi, Kristína Belovičová, Mojmír Mach, Eduard Ujhazy,
ichal Dubovicky

Experimental Pharmacology and Toxicology, Slovac Academy of
ciences, Bratislava, Slovakia

epression during pregnancy and in the post partum period is a
rowing health issue in modern society. An important question
s whether to treat or not to treat depression during gestation

nd lactation. Venlafaxine, a representative of serotonine and nor-
drenaline reuptake inhibitors, is used to treat a wide spectrum of
ood disorders. Thus, the limited number of prenatal studies raises
 PRESS
s xxx (2017) xxx–xxx

the question about the safety of venlafaxine therapy during gesta-
tion and lactation. In the present study, we investigated the effect
of venlafaxine treatment on selected neurobehavioral variables of
the juvenile and adolescent offspring using a model of maternal
adversity. Stressed and non-stressed Wistar rat dams were treated
with either venlafaxine (10 mg/kg/day) or vehicle. Venlafaxine was
administered to the dams from day 15 of gestation to day 20 post
partum via cookies. The results of the present study showed that
mild maternal stress and/or administration of venlafaxine during
gestation and lactation did not cause any major alterations in repro-
ductive variables of the newborn offspring right after the birth.
However juvenile and adolescent offspring exposed to venlafax-
ine via their mother showed increased anxiety-like behavior in the
new unfamiliar environment. Therefore, we suggest that exposure
to maternal stress and venlafaxine treatment during gestation and
lactation may interfere with functional development of the brain
and can cause neurobehavioral alterations. However these func-
tional changes may not occur immediately after birth. They can
manifest later during adolescence or even in adulthood as delayed
and/or long-term neurobehavioral dysfunctions.

http://dx.doi.org/10.1016/j.toxlet.2017.07.340

P-03-03-05
Effect of venlafaxine and chronic unpredictable
stress on maternal behavior and hippocampal
neurogenesis of rat dams

Kristína Belovičová 1,2, Eszter Bögi 1, Eduard Ujhazy 1, Mojmir
Mach 1, Michal Dubovicky 1

1 Institute of Experimental Pharmacology and Toxicology, Slovak
Academy of Sciences, Bratislava, Slovakia
2 Jessenius Faculty of Medicine, Comenius University, Martin, Slovakia

Untreated depression as well as antidepressants represent a poten-
tial risk to the developing fetus. It raises dilemma to treat or not to
treat depression during pregnancy and lactation. Stress plays an
important role in the etiology of depression. Chronic stress rep-
resents a serious health issue especially during pregnancy and
lactation and can lead to changes in emotional and cognitive
behavior both of the mothers and the offspring. Antidepressant
venlafaxine belongs to the serotonin and noradrenaline re-uptake
inhibitor group. Relevant animal models are necessary to investi-
gate maternal stress/depression and antidepressant interferences
in order to find appropriate risk/benefit ratios. Therefore the aim
of this study was to evaluate the effect of chronic unpredictable
stress and/or venlafaxine treatment on anhedony, maternal behav-
ior and neurogenesis of dams. Female Wistar rats were subjected
to 2-week chronic unpredictable stress induced by random stress-
ors and treated with venlafaxine orally at a dose of 5 mg/kg twice a
day. Depression like behavior was evaluated by sucrose preference
test and maternal behavior was evaluated within 5-min observa-
tions twice a day. Immunohistochemistry essay using DCX staining
was performed on brain sections of these animals. Results of the
present study showed altered maternal and emotional behavior of
the dams. Dams showed lower level of hippocampal neurogenesis,
while venlafaxine treatment reversed this lowering. These results
suggest that stress and antidepressant therapy can have significant
http://dx.doi.org/10.1016/j.toxlet.2017.07.341

dx.doi.org/10.1016/j.toxlet.2017.07.339
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evelopment of a stem cell-based reporter
ssay for in vitro DART assessment

eter Racz, Roger Ottenheijm, Remco Derr, Giel Hendriks

Toxys B.V., Leiden, Netherlands

esting for developmental and reproductive toxicology (DART) is
crucial part of the toxicological risk assessment of novel com-

ounds. Embryonic stem cells based assays (like EST test) have a
lear potential to fulfil the 3R’s requirements and commonly used
or in vitro developmental toxicity tests.

Based on toxicogenomic studies in mammalian stem cells we

dentified six biomarkers (Bmp4, CK18, FoxA2, Oct4, Sox17 and
egfr1), to visualise and quantify developmental alterations upon

eratogen exposure in the pluripotent stage, in early embryonic
ineages and differentiated tissues: heart and liver. Using these
 PRESS
s xxx (2017) xxx–xxx 3

biomarker genes, we are generating fluorescently labelled reporter
cell lines.

Using mouse embryonic stem cells, we optimised differenti-
ation protocols towards to cardiomyocytes and hepatocytes and
confirmed the expression of the selected biomarkers by qPCR.
We generated GFP-CK18 reporter cell lines (liver-specific) and
differentiated them towards hepatocytes using a refined 2D and
3D hepatocyte differentiation protocol. We exposed cells dur-
ing pluripotent stage with two strong (5-fluoruacil and retinoic
acid) and two weak teratogens (thalidomide and diphenylhydan-
toin) followed by differentiation induction into cardiomyocytes and
hepatocytes. Expression of the selected biomarkers shows alter-
ations upon the teratogenic compound treatment. These data were
in line with the observed reduction in the number of beating bodies

in the developing cardiomyocytes and the reduced GFP expression
level of the liver-specific CK18 transgenic line.

http://dx.doi.org/10.1016/j.toxlet.2017.07.342

dx.doi.org/10.1016/j.toxlet.2017.07.342
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ytochemical activity of succinate
ehydrogenase in lymphocytes as a prognostic
actor of triazole fungicide tebuconazole
ematotoxicity

etiana Usenko, Mykola Prodanchuk, Valentyna Shulyak, Nadiia
edopytanska, Volodymyr Bubalo

Institute of Experimental Toxicology and Biomedical Research, L.I.
edved’s Research Center of Preventive Toxicology, Food and

hemical Safety, Kyiv, Ukraine

uccinate dehydrogenase (SDG) is the main indicator of energy
xchange in mitochondrias of cells, biomarker of Krebs cycle and
TP synthesis. The present work was designed to study the fer-
ental activity of SDG in peripheral blood lymphocytes of males
istar Han rats with purpose to assess hematotoxic action of

eneric triazole fungicide Tebuconazole (T), 97% (according to SOPs
n compliance with GLP). 1700 mg/kg/bw dosage of T (1/2 LD50)

as administrated once orally by gavage to 5 males rats. Peripheral
lood was studied at 0, 1, 3, 7, 14 days. RBC, HGB, HCT, erytro-
yte indices MCV, MCH, MCHC, WBC and PLT were measured. The
emogram and morphological changes of cells were investigated

n the blood smears. As a result, significant decrease of SDG activity
ompare to control was observed the day after T administration. It
ndicates a reduction of cellular respiration in lymphocytes. Sig-
ificant increase of HGB, RBC, HCT were fixed three days after
xposure due to hypoxia. SDG values at the 3d and 7th days did
ot change. Significant rising of SGD activity and enlargement the
mount of reactive lymphocytes in smears of peripheral blood were
ound after 14th days. It describes the activation of blood system
ompensatory mechanisms in this period. The study revealed that
ebuconazole, 97% has hematotoxic action and injure on SDG activ-

ty. Cytochemical activity of SDG was shown as a prognostic factor
n evaluation of hematotoxic action of Tebuconazole.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.344

378-4274/
P-04-01-02
Study on susceptibility and mechanism of
glucose-6-phosphate dehydrogenase deficiency
on hematopoietic toxicity by benzene exposure

Juan Zhang, Meng Cao, Fengmei Sun, Lihong Yin, Yuepu Pu

Key Laboratory of Environmental Medicine Engineering of Ministry
of Education, School of Public Health, Southeast University, Nanjing,
China

Benzene is a widespread chemical compound that can cause
adverse effect on the hematopoietic system by oxidative stress.
Glucose-6-phosphate dehydrogenase (G6PD) is a key enzyme
involved in maintaining the reduced state of glutathione (GSH).
In this study, susceptibility and mechanism of G6PD deficiency
on hematopoietic toxicity by benzene exposure were explored.
The G6PD low activity mice (G6pdxa-m1Neu) and control mice
were exposed to benzene at 40, 80, 160 mg/kg/d by subcuta-
neous injection. RNA sequencing (RNA-seq) was used to explore
the differentially expressed genes and pathways of bone mar-
row cells influenced by G6PD with benzene exposure. It showed
the spleen coefficient and white blood cells of G6pdxa-m1Neu mice
were remarkably decreased compared with control mice when
expose to benzene. The results of comet assay indicated tail
DNA%, Oliver tail moment of bone marrow cells in G6pdxa-m1Neu

mice were significantly increased compared with control mice.
The RNA-seq results showed 223 genes differently expressed in
G6pdxa-m1Neu mice compared with control mice exposed to ben-
zene at 160 mg/kg/d. The differential genes were mainly enriched
in pentose biosynthetic process, glutathione metabolism, ErbB,
GnRH, VEGF, NF-kappa B, MAPK and cAMP signaling pathway.
It suggested G6PD deficiency could enhance the susceptibility of
hematopoietic toxicity and oxidative damage in mice. The abnor-
mal metabolic process and oxidative stress might be the main
mechanism involved in the susceptibility of G6PD deficiency on
hematopoietic toxicity by benzene exposure.
Supported by the National Natural Science Foundation of China:
81573120, 81373034.

http://dx.doi.org/10.1016/j.toxlet.2017.07.345
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metabolic disorder such as dyslipidemia on the structural integrity
ARTICLE
P-04 Target organ toxicity / To

-04-01-03
icronuclei frequency and blood cell number in

abbit contrast-induced nephrotoxicity model
ith antioxidants as a preventive strategy

rene Fragkiadoulaki 1, Polixronis Stivaktakis 1, Alexandra
alogeraki 2, Ioannis Tsiaousis 3, Aikaterini Kalliantasi 1, Vasiliki
arzi 1, Antonis Stratidakis 1, Charalampos Mamoulakis 4,
ristides Tsatsakis 1

Department of Toxicology Science & Research, Medical School,
niversity of Crete, Heraklion, Greece
Department of Pathology-Cytopathology, Medical School,
niversity of Crete, Heraklion, Greece
Department of Anatomy, School of Medicine, University of Crete,
eraklion, Greece
Department of Urology, Medical School, University of Crete,
eraklion, Greece

urpose: Micronuclei consist of acentric chromosome fragments or
hole chromosomes that are not correctly attached to the mitotic

pindle during the segregation of chromosomes in anaphase. They
re usually associated with genotoxic events and chromosomal
nstability. The aim of this study was to investigate the alteration of
he frequency of micronuclei, in a rabbit contrast-induced nephro-
oxicity (CIN) model using antioxidants for prevention.

Materials-methods: New Zealand white rabbits were divided
n four groups control, iopromide, iopromide/resveratrol, iopro-

ide/lycopene. Cytokinesis-block micronucleus assay (CBMN) was
pplied; lymphocytes were isolated from peripheral blood 48 h
fter iopromide administration. Additionally, blood cells were col-
ected, stained with Giemsa and counted with a light microscope.

Results: Genotoxicity and cytotoxicity in lymphocytes were
onitored by measuring binucleated cells with micronuclei

BNMN), micronuclei (MN) and the cytokinesis block proliferation
ndex (CBPI). A statistically significant increase (p < 0.01) in the fre-
uency of BNMN and MN was observed in iopromide compared
o control group. There was no statistically significant difference
p > 0.05) between control and therapy groups. CBPI was lower in
opromide group compared to control and therapy groups with no
tatistically significant difference (p > 0.05). The number of blood
ells was reduced in iopromide compared to the other groups, with
o significant difference (p > 0.05).

Conclusion: Data analysis revealed significant genotoxicity in
opromide group in comparison with the control and antioxidant
roups. Resveratrol and lycopene act with a protective way in lym-

hocytes after iopromide exposure. Finally, no major cytotoxicity
rom iopromide was observed in blood cells.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.346
 PRESS
gy Letters xxx (2017) xxx–xxx

P-04-01-04
A palm oil-enriched diet induces dyslipidemia
and ultrastructural alterations of endothelium
with vascular smooth muscle cells migration in
carotid artery

Mohamed el Fadel Ousmaal 1,2, Maria del Carmen Martínez 3,
Ramaroson Andriantsitohaina 3, Abderahim Gaceb 4, Lokman
Kechekoul 2, M’hamed Amine Khen 2, Ahsene Baz 2

1 Department of Nature and Life Sciences, University of Algiers,
Algiers, Algeria
2 Laboratory of Biology and Animal Physiology, ENS Kouba, Algiers,
Algeria
3 INSERM U1063-Stress Oxydant et Pathologies Métaboliques,
Université d’Angers, Angers, France
4 Translational Neurology Group, Department of Clinical Science,
Wallenberg Neuroscience Center, Lund University, Lund, Sweden

Introduction: Dyslipidemia is an abnormal amount of lipids
in the blood characterized by elevation of plasma cholesterol,
triglycerides, or both, and low high-density lipoprotein level that
contributes to the development of atherosclerosis.

Objective: This study was designed to examine the effect of
palm oil-enriched diet (PD) on the carotid artery and the aorta
of Psammomys obesus (P.o.), and to determine the ultrastructural
changes in vascular cells.

Materials-methods: 12 P.o. adults were divided into 6 animals
(control) under the standard diet (SD) and 6 animals fed PD for 12
weeks. The usual histocytological, morphometric and biochemical
techniques have been used.

Results: PD induced the development of dyslipidemia marked
by increased cholesterol and triglyceride levels. The structural and
ultrastructural study of blood vessels, in the PD-treated obesus
compared to those subjected to SD, showed several alterations
affecting the endothelial cell and the smooth muscle cell (SMC).
The endothelial cell has been the site of large vacuole development,
several pinocytosis vesicles, and caveolae showing increased tran-
scellular transport. The SMC migrated from the media to the intima
via the fenestrations of the internal elastic lamina, and sometimes
after its rupture and fragmentation. In addition, the morphomet-
ric study showed a very significant increase in the thickness of the
intima and the internal elastic lamina in PD group compared with
those subjected to SD group.

Conclusion: These results show the deleterious impact of a
and therefore the functional function of the blood vessel.

http://dx.doi.org/10.1016/j.toxlet.2017.07.347

dx.doi.org/10.1016/j.toxlet.2017.07.346
dx.doi.org/10.1016/j.toxlet.2017.07.347
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P-04 Target organ toxicity / To

-04-01-05
he frequency of micronuclei, subsequent to
dministration of chemotherapeutic medicines
n colon and rectal cancer

araskevi Apalaki 1, Aikaterini Kalliantasi 1, Taksiarxis
ikolouzakis 1, Irene Fragkiadoulaki 1, Polixronis Stivaktakis 1,
aidra Karkala 1, Georgia Vaki 1, Ioannis Tsiaousis 2, Aristides
satsakis 1

Department of Toxicology Science & Research, Medical School,
niversity of Crete, Heraklion, Greece
Department of Anatomy, School of Medicine, University of Crete,
eraklion, Greece

ntroduction: The Micronuclei Assay (CBMN) is a reliable method
o evaluate genotoxic effects in human lymphocytes. In the
urrent experiment, the alteration of the frequency of micronu-
lei, in patients with colon and rectal cancer, subtended to
hemotherapeutic regimens is investigated. For the evaluation of
he cytotoxicity in lymphocytes, the Cytokinesis-Block Prolifera-
ion Index (CBPI) is estimated.

Materials and methods: Lymphocytes were isolated from
eripheral blood of 3 patients with Colorectal Cancer with metasta-
is of liver (2) and from patient with locally advanced rectal cancer
ithout metastasis (1). The lymphocytes were cultured for 72 h;
ytochalasin B was added 44 h after the initiation of the culture.
he cells were fixed and micronuclei were counted. Blood sam-
les were taken from patients at three endpoints: (a) before the
eginning, (b) during and (c) after the completion of the therapy.

Results: Binucleated cells with Micronuclei (BNMN), as well as
he Micronuclei (MN), revealed statistically significant difference at
ll endpoints compared to the control (p < 0.01). The CBPI showed
o statistically significant difference for all patients.

Conclusion: The frequencies of the patients’ MN showed geno-
oxic effects at all endpoints, but there was no cytotoxic effect,
ompared to the control (healthy humans). There was a tendency
f reducing the mean frequency of the MN of patients during
MN ± s.e.:20.33 ± 6.24) and after the completion of the therapy
MN ± s.e.:23.33 ± 6.94) compared to those before the therapy

MN ± s.e.:27.33 ± 7.93) but there was no statistically significant
ifference.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.348
 PRESS
gy Letters xxx (2017) xxx–xxx 3

P-04-01-06
Evaluation of long term low dose exposure to
mixtures on the lymphocytes of the peripheral
blood of rats

Alexandra Kalogeraki 1, Polychronis Stivaktakis 2, AncaOana
Docea 3, Daniela Calina 4, Eliza Gofita 3, Andreea Letitia Arsene 5,
Dragana Nikitovic 6, Maria Tzardi 7, Aristidis Tsatsakis 2

1 Department of Pathology-Cytopathology, Medical School,
University of Crete, Heraklion, Greece
2 Laboratory of Toxicology, Medical School, University of Crete,
Heraklion, Greece
3 Department of Toxicology, Faculty of Pharmacy, University of
Medicine and Pharmacy, University of Craiova, Craiova, Romania
4 Department of Clinical Pharmacology, Faculty of Pharmacy,
University of Craiova, Craiova, Romania
5 Department of Pharmaceutical Microbiology, Faculty of Pharmacy,
Carol Davila University, Bucharest, Romania
6 Laboratory of Anatomy-Histology-Embryology, School of Medicine,
University of Crete, Heraklion, Greece
7 Department of Pathology, Medical School, University of Crete,
Heraklion, Greece

Introduction: The simultaneous exposure to multiple pollutants,
at levels near to, or below the regulatory limits is steel a grey zone in
the field of risk assessment and toxicological evaluation. The eval-
uation of a single pollutant could miss, or underestimate the risk
for human health. In the current study a rat model was used for
the evaluation of toxicity in blood cells after exposure to different
compounds in doses much lower than the regulatory limits.

Material and methods: Groups of 10 Sprague Dawley rats
(5 males and 5 females) were treated with 0, 0.25x acceptable
daily intake (ADI), ADI and 5xADI doses of mixture of methomyl,
triadimefon, dimethoate, glyphosate, carbaryl, methyl parathion,
aspartame, benzoic acid, calcium disodium ethylene diamine tetra-
acetate (EDTA), ethylparaben,butylparaben, bisphenol and acacia
gum by drinking water.

Results: After 48 weeks of exposure the numbers of blood cells
were counted for every group. The mean values for 0, 0.25xADI,
ADI and 5xADI groups were 322.28, 287.33, 216.89 and 158.11
correspondingly.
Conclusion: The numbers of blood cells revealed a statistically
significant decrease in a dose dependent manner.

http://dx.doi.org/10.1016/j.toxlet.2017.07.349

dx.doi.org/10.1016/j.toxlet.2017.07.348
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mmune system, allergy and sensitisation
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n in vitro human skin test for assessing allergy
nd sensitization

hhaeda Ahmed 1, Louis Bibby 1,2, Anne Dickinson 1,2

Alcyomics Ltd, Newcastle upon Tyne, United Kingdom
Academic Haematology, Newcastle University, Newcastle upon
yne, United Kingdom

here are currently limited reliable human in vitro assays which test
or sensitisation, immunogenicity and efficacy of novel compounds
hat are equivalent to in vivo animal testing. Here we describe a
ovel test named SkimuneTM, developed as a non-artificial (non-
D) human in vitro assay which can predict adverse immune
eactions. The test uses blood and skin biopsies taken from healthy
olunteers and gives a predictive readout of skin damage which
orrelates with inflammatory cytokine release and T cell prolifera-
ion responses. The data from the different assays is integrated to
rovide a precise report of the potential risk of the test compound
o induce adverse reactions and thus allows the study of immune
esponses in the presence of chemicals or cosmetics and drugs such
s monoclonal antibodies, biologics or small molecule drugs.

SkimuneTM was shown to correctly predict the sensitising
apacity of chemicals with 95% sensitivity, 95% specificity and 0.96
orrelation to the gold standard mouse local lymph node assay
mLLNA). Additionally, used as a preclinical tool it can correctly
redict allergic responses to new therapeutics before testing in
an. Ten antibody formulations were tested including TGN1412

nalogue with promising results. The test could have predicted
he serious life threatening cytokine storm which affected healthy
olunteers in the 2006 Northwick Park trial. The test allows for
arly detection of adverse events allowing improved development

f therapeutic drugs and compounds and aid in the safety profiling
f compounds.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.351

378-4274/
P-04-02-02
Mechanism of carbamate pesticide-induced
apoptosis in human immune cells

Qing Li, Maiko Kobayashi, Tomoyuki Kawada

Department of Hygiene and Public Health, Nippon Medical School,
Tokyo, Japan

Purpose: Carbamate pesticides are widely used throughout the
world in agriculture as fungicides and insecticides. Exposure to
carbamate pesticides significantly increased risk of non-Hodgkin’s
Lymphoma in humans suggesting that carbamate pesticides may
cause impairments of human immune system. Based on the above
background, we investigated the carbamate pesticide-induced apo-
ptosis in human immune cells to evaluate their immunotoxicity.

Methods: U937, a human monocyte cell line, Jurkat cells, a
human T cell line, and NK-92CI/MI cells, human NK cell lines were
treated with carbaryl, maneb, thiram and ziram in vitro. Carbamate
pesticide-induced apoptosis was determined by FITC-Annexin-V/PI
staining. The intracellular levels of active caspases 3 and mitochon-
drial cytochrome-c release were determined.

Results and conclusions: Carbamate pesticides significantly
induced apoptosis in these immune cells in a dose- and time-
dependent manner. Moreover, thiram and ziram significantly
increased the intracellular level of active caspase 3 and caspase
inhibitors significantly inhibited the apoptosis. Thiram and ziram
also significantly caused mitochondrial cytochrome-c release.
These findings indicate that carbamate pesticides induce apopto-
sis in human immune cells, and the apoptosis is mediated by both
caspase-cascade and mitochondrial cytochrome-c pathways. The
strength of the apoptosis-inducing ability differed among these
pesticides, and the order was thiram > ziram > maneb > carbaryl.
The sensitivity to ziram differed among these immune cells, and
the order was T cells > monocytes > NK cells.
Acknowledgements: This work was supported by a Grant-in-Aid
for Scientific Research in Japan.

http://dx.doi.org/10.1016/j.toxlet.2017.07.352
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ARTICLE
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-04-02-03
937 cell line activation test (U-SENSTM): An
ECD adopted in vitro skin sensitisation assay
ddressing the activation of dendritic cells

écile Piroird, Laurent Nardelli, José Cotovio, Nathalie Alépée

L’Oreal R&I, Aulnay sous Bois, France

he current knowledge of the mechanisms associated with skin
ensitisation has been summarised as an Adverse Outcome Path-
ay (AOP), starting with the molecular initiating event through

ntermediate events to the adverse effect, namely allergic contact
ermatitis. U937 cell line activation Test (U-SENSTM) addresses
his 3rd Key Event on this AOP by quantifying the change in the
xpression of a cell surface marker associated with the process of
ctivation of monocytes and DC (CD86) in the human histiocytic
ymphoma cell line, following exposure to sensitisers. The mea-
ured expression level of CD86 cell surface marker in the cell line
937 was then used for supporting the discrimination between skin

ensitisers and non-sensitisers.
The transferability and reliability of the U-SENSTM in 4 labora-

ories (38 tested chemicals) and the predictivity on 175 chemicals
sing the adapted prediction model resulting of the EURL-ECVAM

ndependently peer review and acceptance. Compared with LLNA
esults, the accuracy in distinguishing skin sensitisers (UN GHS
at.1) from non-sensitisers is 86% (N = 166) with a sensitivity of
1% (118/129) and a specificity of 65% (24/37). Considering all
vailable evidence and input from regulators and stakeholders, the
-SENSTM was recommended by EURL ECVAM and adopted in an
ECD Test Guideline to be used as part of an IATA to support the
iscrimination between sensitisers and non-sensitisers for the pur-
ose of hazard classification and labelling.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.353

-04-02-04
etermination of contact sensitization
otential of chemicals using in vitro
econstructed normal human epidermal model
piDerm: Impact of the modality of application

ilvia Letasiova 1, Emanuela Corsini 2, Valentina Galbiati 2, Helena
andarova 1, Dagmar Lehmeier 3, Helge Gehrke 3

MatTek IVLSL, Bratislava, Slovakia
Laboratory of Toxicology, Department of Pharmacological and
iomolecular Sciences, Università degli Studi di Milano, Milan, Italy
Eurofins BioPharma Product Testing Munich GmbH, Munich,
ermany

ssessment of skin sensitization potential has traditionally been
onducted in animal models, such as the Mouse Local Lymph Node
ssay (LLNA) and the Guinea Pig Maximisation Test (GPMT). How-
ver, a growing focus and consensus for minimizing animal use
ave stimulated the development of in vitro methods to assess
kin sensitization. Interleukin-18 (IL-18) release in reconstructed
uman epidermal models has been identified as a potentially useful
ndpoint for the identification and classification of skin sensitizing
hemicals, including chemicals of low water solubility or stability
Gibbs et al, Toxicol Appl Pharmacol, 2013). The purpose of this
tudy was to investigate the impact of the modality of chemical

xposure on the predictive capacity of the assay. EpiDerm tissue
iability assessed by MTT assay and IL-18 release assessed by ELISA
ere evaluated after 24 h topical exposure to test chemicals either

mpregnated in 8 mm diameter paper filters or directly applied to
 PRESS
s xxx (2017) xxx–xxx

the surface of EpiDerm. Acetone: olive oil (4:1) was used as vehi-
cle in all cases. A total of five chemicals from 3 different sources
were tested. The testing set included 3 senzitizers, namely 2,4-
dinitrochlorobenzene, cinnamaldehyde and isoeugenol/eugenol,
and 2 non senzitizers, lactic acid and salicylic acid. Four indepen-
dent dose–response experiments were conducted in 3 laboratories,
resulting in correct prediction of the sensitizing potency of test
chemicals. The assessment of IL-18 release using in vitro recon-
structed normal human epidermal model EpiDerm appears to be
a promising tool for in vitro determination of contact sensitization
potential.

http://dx.doi.org/10.1016/j.toxlet.2017.07.354

P-04-02-05
Online Integrated Testing Strategy (ITS) for
quantitative skin sensitization potency
assessment using Bayesian networks and
accounting for bioavailability

Ahmed Abdelaziz Sayed, Maja Brajnik, Daniel Bachler, Thomas
Exner, Barry Hardy

Douglas Connect GmbH, Basel, Switzerland

The public health problem of skin sensitization is attributed with
high direct and indirect costs. Many in vitro tests are available
for evaluating the hazard of chemical skin sensitization aiming to
replace and reduce the in vivo animal test (Local Lymph Node Assay
– LLNA). Strategies for integrating such tests, together with in silico
calculations of chemical bioavailability, have been proposed in lit-
erature. The integrated testing strategy for skin sensitization (ITS-3)
[1] is one such approach. It utilizes Bayesian networks for predict-
ing skin sensitization hazard and guides the testing process. In this
work, we reproduce the results from the ITS-3 article and develop
a web-application (DC SkinSens) that guides the user through the
application of the ITS-3 strategy to assess chemical potency of
skin sensitization potency (LLNA pEC3). Open and free tools were
favoured during the course of this work to ensure reproducibility
and encourage adoption by regulators and industry. The Bayesian
network was built and trained using the statistical package R. The
overall network accuracy for 4-category classification (non-, weak,
moderate or strong sensitizers) was 80% while accuracy of the most
confident predictions was 98%. The web application is freely acces-
sible online on https://its.douglasconnect.com.

Reference

Jaworska, J.S., Natsch, A., Ryan, C., Strickland, J., Ashikaga, T., Miyazawa, M., 2015.
Bayesian integrated testing strategy (ITS) for skin sensitization potency assess-
ment: a decision support system for quantitative weight of evidence and
adaptive testing strategy. Arch. Toxicol. 89, 2355–2383.

http://dx.doi.org/10.1016/j.toxlet.2017.07.355
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ated were comparable to the LLNA in predicting the human skin
sensitization response.

http://dx.doi.org/10.1016/j.toxlet.2017.07.359
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-04-02-07
ransferability of the GARDskin assay to two
ndependent laboratories

ngelica Johansson 1, Maria Agemarik 1, Olivia Larne 1, Henrik
ppelgren 1, Amber Edwards 2, Veronika Hoepflinger 3, Florence
urleson 2, Helge Gehrke 3, Erwin Roggen 1, Henrik Johansson 1

SenzaGen, Lund, Sweden
Burleson Research Technologies, Morrisville, United States
Eurofins, Munic, Germany

o secure safety of consumer products, it is of high importance to
est chemicals for hazards. Previously the assessment of skin sensi-
izers has been performed using animals, but animal free powerful
ools are requested. The Genomic Allergen Rapid Detection Skin
GARDskin) assay address this question and is at time being in a
ing trial to confirm the validity of the assay (OECD TGP 4.106).

The method relies on test substance stimulation in vitro of Sen-
aCells; a dendritic human cell line. Succeeding incubation, a gene
xpression analysis of 200 predictive biomarkers is performed. A
achine learning technique is used to analyze the high dimensional

ata and to perform the classification.
Here, we present data from the initial phase of the study includ-

ng the laboratory transferability. Two laboratories independent
rom SenzaGen and each other performed the GARDskin assay to
est five blinded test substances. The test was repeated three times
n each laboratory.

The two laboratories were able to able to classify the five
ubstances with 100% accuracy (5/5) in all three transfer studies
onfirming that GARDskin is transferable to external laboratories.
his paves the way for a successful final validation where the two
xternal laboratories and the in house laboratory at SenzaGen will
est 28 substances by the GARDskin assay.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.357

-04-02-08
he potential of protein reactivity to predict
kin sensitizing potency: Of peptide depletion,
eaction time and tested concentrations

obert Landsiedel, Susanne N. Kolle, Daniel Urbisch, Britta
areing, Ben van Ravenzwaay

Experimental Toxicology and Ecology, BASF SE, Ludwigshafen am
hein, Germany

or several non-animal test methods addressing key events of sen-
itization OECD test guidelines are available. One of these methods
s the direct-peptide-reactivity assay (DPRA) assessing the bind of
hemicals to proteins to form complete antigens (OECD TG 442C).
he test is used to obtain yes/no answers on the protein-binding
otential. For a complete risk assessment, however, an estimation
f a chemical’s potency is needed.

While skin sensitization hazard can already be assessed using
on-animal methods, the classification of their potency (GHS
ub-categories 1A and 1B) was not yet attained. Since the protein-
dduct formation determines the dose of the allergen in the skin,
eptide reactivity was used to assess the potency. The Direct Pep-
ide Reactivity Assay (DPRA; one concentration, one time-point)
rovided an adduct yield which did not sufficiently discriminate

etween sub-categories 1A and 1B. The ‘quantitative DPRA’ (several
oncentrations, one timepoint), discriminated sub-categories with
higher accuracy. Finally, the ‘kinetic DPRA’ (several concentra-

ions and time-points) was used to approximate the rate constant
 PRESS
s xxx (2017) xxx–xxx 3

of the Cys-peptide-adduct formation. 35 of 38 skinsensitizing sub-
stances were correctly assigned to their potency sub-categories.
These results indicate that the kinetic DPRA may be the missing
puzzle piece to fully replace in vivo testing for assessing skin sen-
sitization.

http://dx.doi.org/10.1016/j.toxlet.2017.07.358

P-04-02-09
Cosmetics Europe assessment of non-animal
approaches for predicting skin sensitization

Martina Klaric 1, Nathalie Alépée 2, Dave Allen 3, Takao Ashikaga 4,
Warren Casey 5, Elodie Clouet 6, Magalie Cluzel 7, Aurelia Del
Bufalo 2, Nikki Gellatly 8, Carsten Goebel 9, Sebastian Hoffmann 10,
Petra Kern 11, Jochen Kuehnl 12, Karsten Mewes 13, Masaaki
Miyazawa 14, Dirk Petersohn 13, Judy Strickland 3, Erwin Van
Vliet 15, Dan Zang 3, Nicole Kleinstreuer 5

1 Cosmetics Europe, Brussels, Belgium
2 L’Oréal, Paris, France
3 Integrated Laboratory Systems, Inc, Research Triangle Park, United
States
4 Shiseido, Kanagawa, Japan
5 NICEATM, Research Triangle Park, United States
6 Pierre Fabre, Castres, France
7 LVMH, St Jean de Braye, France
8 Unilever, Bedford, United Kingdom
9 Coty, Darmstadt, Germany
10 SEH Consulting Services, Paderborn, Germany
11 Procter & Gamble, Strombeek- Bever, Belgium
12 Beiersdorf AG, Hamburg, Germany
13 Henkel AG, Duesseldorf, Germany
14 KAO, Tochigi, Japan
15 SeCAM, Magliaso, Switzerland

Skin sensitization is a toxicity endpoint of widespread concern,
for which non-animal testing approaches are available. Cosmetics
Europe and the National Toxicology Program Interagency Center for
the Evaluation of Alternative Toxicological Methods analyzed the
performance of multiple non-animal data integration approaches
for the skin sensitization safety assessment. We collected and gen-
erated data on 128 substances in multiple in vitro and in chemico
skin sensitization assays which are key components of various non-
animal defined approaches to testing and assessment that have
been submitted to the OECD as case studies for skin sensitiza-
tion. LLNA and human sensitization data were used to evaluate
the performance of multiple non-animal testing strategies for haz-
ard and potency characterization. Defined approaches examined
include consensus methods, artificial neural networks, support vec-
tor machine models and decision tree, all of which were reproduced
using open source software tools. All defined approaches evalu-

dx.doi.org/10.1016/j.toxlet.2017.07.357
dx.doi.org/10.1016/j.toxlet.2017.07.358
dx.doi.org/10.1016/j.toxlet.2017.07.359
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-04-02-10
otency ranking of dermal sensitizing
hemicals using the IVSA and epiCS

®
skin

issues

eorge DeGeorge 1, Lisa Pratt 1, Matthew Troese 1, Dirk
eisensee 2, Oliver Engelking 2

MB Research Labs, Spinnerstown, PA, United States
CellSystems® Biotechnologie Vertrieb GmbH, Troisdorf, Germany

uman epidermal skin equivalents have been shown to release
L-18 in response to dermal sensitizing chemicals. The concentra-
ion of chemicals that produce greater than a threshold positive
esponse (Stimulation Index, SI ≥ 2.0) is correlated to their potency
n the In Vitro Sensitization Assay (IVSA). In our experiments, 4-
itrobenzyl bromide (NBB) and DNCB were strong inducers of IL-18

elease (EC2.0 = 0.028% and 0.03%, respectively). Isoeugenol (IE)
nd Cinnamaldehyde (CA) were moderate sensitizers; Resorcinol
RES, EC2.0 = 2.5%) and Hexylcinnamaldehyde (HCA, EC2.0 = 22%)
ere weak sensitizers. Sensitizer potency ranked as follows:
BB > DNCB > PPD, IE ≈ CA > RES > HCA, with NBB, DNCB and PPD
lassified as strong sensitizers. Of 20 chemicals tested, only
hlorobenzene (50%) was incorrectly predicted as a very weak sen-
itizer. When including all chemicals where viability was between
0% and 100% (via MTT assay), and employing a revised cutoff
I ≥ 1.8, an Accuracy of 95% and Sensitivity of 100% were obtained;
ll other Cooper Statistics (Specificity, Negative and Positive Predic-
ivity) values were >90%. We also compared data regardless of low
iability (<10%), and SI cutoffs between 1.6 and 2.0 in contingency
ables with different cutoff SI values, still reached high Accuracy.
verall, measuring IL-18 release from 3D skin tissues allows for
ighly accurate and sensitive identification of dermal sensitizers.
lso, the ability to rank-order potency of these chemicals based on

C1.8 values of IL-18 secretion allows for further classification into
otency categories.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.360
 PRESS
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P-04-02-11
The h-CLAT for assessment of dermal
sensitization potency of the OECD Proficiency
chemicals and of commercially available
mixtures

Diana Burgos, Micheal Carathers, Bennett Varsho, Puneet Vij,
George DeGeorge

MB Research Labs, Spinnerstown, PA, United States

In order to explore the applicability domain for more pure chemi-
cals and mixtures (including commercial products), we performed
a series of studies using the Human Cell Line Activation Test
(h-CLAT) protocol under the latest OECD Test Guideline. THP-1
cell expression of CD86 and CD54 from a new, expanded set of
validation chemicals and several complex mixtures were mea-
sured. A variety of products from the petroleum, agrochemical,
food, beauty and chemical industries, were obtained via retail
outlets and evaluated. Known positive (via safety data sheets) mix-
tures were assessed along with similar non-sensitizing mixtures.
These included: non-PPD containing hair dye, propolis extract,
diesel fuel additive, a pesticide, and commercial acrylate-based
sealants. In addition to mixtures, we evaluated the OECD profi-
ciency test chemicals, which includes DNCB, Phenylenediamine,
Nickel Sulfate, 2-Mercaptobenzothiazole, R(+)Limonene, Imida-
zolidinyl Urea, and the non-sensitizers Lactic Acid, Isopropanol,
Glycerol, and 4-Aminobenzoic Acid. All chemicals were able to be
exposed at a low or non-irritating concentration, yielding a CV75
or higher viability, as determined by flow cytometry. Sensitizer
potency was measured by the concentration of test chemical that
induced a Relative Fluorescence Intensity (RFI) that was a thresh-
old positive response (CD86 = 200%, CD54 = 150%) of control. Two
sets of draft OECD guidelines proficiency chemicals were tested
for a total of 15 pure chemicals (6 non-sensitizers and 9 sensiti-

zers). The h-CLAT correctly predicted 9 of 9 sensitizing and 5 of 6
non-sensitizers, for an overall Accuracy of 93.7%.

http://dx.doi.org/10.1016/j.toxlet.2017.07.361

dx.doi.org/10.1016/j.toxlet.2017.07.360
dx.doi.org/10.1016/j.toxlet.2017.07.361
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150-day oral dose toxicity study of aspirin

ugenol ester in Wistar rats

iaole Zhao, Xiaojun Kong, Xiwang Liu, Yajun Yang, Ning Ma,
he Qin, Shihong Li, Zenghua Jiao, Jianyong Li

Key Lab of New Animal Drug Project, Gansu Province, Key Lab of
eterinary Drug Development, Ministry of Agriculture, Lanzhou

nstitute of Husbandry and Pharmaceutical Sciences of CAAS,
anzhou, China

spirin eugenol ester (AEE) was a novel combined compound of
spirin and eugenol. This candidate drug was developed to reduce
he gastrointestinal damage of aspirin and vulnerable to oxida-
ion of eugenol. In the current study, the chronic toxicity of AEE
as evaluated after 150-day oral administration in rats at daily
oses of 72, 18.0 and 4.50 mg/kg/day. Three additional groups of
ats were administrated at daily doses of 10.0 mg/kg/day aspirin,
.00 mg/kg/day eugenol and carboxyl methyl cellulose sodium
s the control treatments, respectively. The toxicological param-
ters, including body weights, hematology, blood biochemistry,
rgan weights, gross and microscopic pathology, were compared
etween rats fed with different doses of AEE and those control
reatments. The results indicated that the toxic target organs of
EE might be liver, kidney, stomach and testes. AEE was safe at
8 mg/kg/day for 150-day oral administration. The toxicity of AEE
as lower than pro-drugs aspirin and eugenol, and integration of

spirin eugenol group (molar ratio 1:1).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.363

-04-03-02
ffect of bifenthrin on TNF � and interleukin
� in mice livers

arbara Nieradko-Iwanicka 1, Agnieszka Nieradko 2, Andrzej
orzęcki 1

Hygiene Department, Medical University of Lublin, Lublin, Poland
Department of Foreign Languages, Medical University of Lublin,
ublin, Poland
ifenthrin is a pyrethroid of neurotoxic properties. Its’ use in
est control increases. Pyrethroids can induce immunotoxicity and

nflammation.

378-4274/
The aim of the study was to find out if 28-day exposure to bifen-
thrin affects TNF � and interleukin 1� in mice livers.

32 female mice were divided into 4 groups of 8. The experiment
was accepted by Local Ethical Committee. Group 0 were controls.
Groups 1,2 and 3 received bifenthrin intraperitoneally at the dose
of 1.61 mg/kg, 4.025 or 8.05 for 28 days. On day 29 they were anes-
thetized and livers were collected. TNF � and interleukin 1� in the
livers were measured with use of ELISA kits (Cloud-Clone Corp.
USA).

Bifenthrin does not significantly affect the level of TNF �. Mean
TNF � level in the livers of mice from group 0 was 7.6 pg/ml, in
group 1 6.4 pg/ml, in group 2 5.5 pg/ml and in group 3 6.6 pg/ml.
Bifenthrin slightly increases the level of interleukin 1 � in a sin-
gle dose proportionate manner in comparison to the control group
but the differences are not statistically significant (p > 0.05). Mean
interleukin 1� concentration in group 0 was 53 pg/ml, in group 1
54 pg/ml, in group 2 59 pg/ml, in group 3 99 pg/ml. In Spearman’s
correlation test there was found a positive correlation (p = 0.038)
between TNF � and interleukin 1� in mice livers after exposure to
bifenthrin at the dose of 4.025 mg/kg.

Bifenthrin slightly increases the level of interleukin 1� in a single
dose proportionate manner.

http://dx.doi.org/10.1016/j.toxlet.2017.07.364

P-04-03-03
Effect of the co-exposure of benzo[a]pyrene
with ethanol on the progression of fatty liver
disease

Arnaud Tête, Martine Chevanne, Isabelle Gallais, Odile Sergent,
Dominique Lagadic-Gossmann

UNIVERSITE RENNES 1, IRSET UMR INSERM 1085, Rennes, France

Fatty liver (i.e. steatosis), characterized by a lipid accumulation
in hepatocytes, is the most common hepatic disease, occurring
in 80% of overweight or obese people. Although not harmful by
itself, steatosis is considered as a sensitizing stage to external
aggressions that favor the pathological progression to severe forms
of liver diseases such as steatohepatitis. However, the origin of
these aggressions and the related molecular mechanisms are not
completely known. Hepatotoxic environmental pollutants might

promote this disease progression. The aim of our study was to
determine the impact of benzo[a]pyrene (B[a]P), an environmental
pollutant of the Polycyclic Aromatic Hydrocarbon (PAH) family, in

TOXLET-9859; No. of Pages 7

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.363
dx.doi.org/10.1016/j.toxlet.2017.07.364
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inary combination with ethanol, a well-known lifestyle risk factor
or liver diseases.

In WIF-B9 hepatocyte cell line, steatosis was obtained by a 2
ays-supplementation with oleic acid and palmitic acid; cells were
hen exposed to non-toxic concentrations of B[a]P (10 nM) and
thanol (5 mM) for five days.

When comparing cells with or without steatosis, B[a]P-induced
poptosis was potentiated by a prior steatosis and this effect was
nhanced by ethanol co-exposure. A presumably NFkB and AhR-
ependent nitric oxide production was responsible for a decrease

n B[a]P metabolism. This led to a decrease in B[a]P detoxification,
elated to an increase in DNA damage and oxidative stress, which
n turn triggered cell death.

In conclusion, B[a]P/ethanol co-exposure might promote the
athological progression of steatosis through PAH metabolism dis-
rder.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.365

-04-03-04
endropanax morbifera ameliorates on

hioacetamide-induced hepatic fibrosis

yung Sik Kim, Hoon Yong Yang, Kyeung Seok Kim

Department of Molecular Toxicology, School of Pharmacy,
ungkyunkwan University, Society of Toxicology, Suwon, Republic of
orea

iver fibrosis is characterized by the persistent deposition of extra-
ellular matrix proteins including collagen that occurs in most
ypes of chronic liver diseases. Advanced liver fibrosis results in
irrhosis, liver failure, and portal hypertension. Previous studies
emonstrated that Dendropanax morbifera (DP) exhibited anti-

nflammatory and anti-oxidant activities. However, the protective
ffects of DP against liver fibrosis have not been clearly under-
tood. The aim of this study was to investigate the protective role of
endropanax morbifera (DP) in thioacetamide (TAA)-induced acute

njury and chronic liver fibrosis in rats. DP remarkably reduced
AA-induced liver injury. DP administration significantly decreased
erum alanine aminitransferase (ALT) and aspartate aminotrans-
erase (ALP) activities, and promoted liver weight gain. In addition,
P administration reduced the TAA-induced low-density lipopro-

ein (LDL) levels. Furthermore, TAA-induced expression of a-SMA,
ype I collagen, vimentin levels were significantly reduced by DP
dministration. The hepatoprotective effects of DP were confirmed
y the histopathological analysis as they significantly reduced the
xpression of alpha smooth muscle actin (a-SMA). In conclusion,
ur study showed that DP had a significant protective effect on
iver fibrosis by suppressing multiple profibrogenic factors.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.366

-04-03-05
n vitro assessment of changes in ADMETOX
ene regulation – An emerging tool for the
dentification of potential toxicities and
nteractions

uy Webber

Department of Metabolism, Envigo CRS Ltd, Alconbury, United

ingdom

ntroduction: The early detection of up and/or down regulation
f genes involved in metabolic and transport processes caused by
 PRESS
s xxx (2017) xxx–xxx

a lead compound is an increasingly integral part of being able to
help assess potential future development issues and can assist in
de-risking a molecule from these.

Methods: A mixture of small molecule toxins and large molecule
cytokines were used as the test group. A mixture of CYP, UGT and
Transporter genes were chosen as target ADMETOX genes under
test. Cryopreserved human hepatocytes (pool, n = 10 donors) were
cultured using matrigel overlay for 72 h. At the end of incubation
with toxins, hepatocytes were lysed and gene activity determined
via flow cytometry using branched DNA analysis.

Results: Small molecules – As anticipated, the prototypical
CYP inducing agents omeprazole, phenobarbital, rifampicin, �-
napthaflavone and CITCO effected up-regulation of CYP genes. In
line with their typical human induction profiles, maximum up-
regulation was observed as follows–Omeprazole CYP1A1 (14) and
CYP1A2 (31), Phenobarbital (6), Rifampicin (5), �-Napthaflavone
CYP1A1 (16) and CYP1A2 (40) and CITCO CYP2B6 (5). Down-
regulation of CYP genes was not observed with small molecules
apart from with Rifampicin and CYP2E1 (0.26). Down-regulation of
transporter genes was not observed with any compound.

Cytokines – As anticipated, the major effect mediated by expo-
sure to cytokines was a down-regulation of all CYP, UGT and
transporter genes in a concentration-related manner.

http://dx.doi.org/10.1016/j.toxlet.2017.07.367

P-04-03-06
Induction of apoptosis in undifferentiated liver
progenitor cells following down-regulation of
YAP1/TAZ and exposure to toxic AhR ligand

Jana Svobodová 1, Lenka Šmerdová 1, Jiřina Procházková 1, Jan
Topinka 2, Helena Líbalová 2, Miroslav Machala 3, Jan Vondráček 1

1 Department of Cytokinetics, Institute of Biophysics of the CAS, Brno,
Czech Republic
2 Department of Genetic Toxicology and Neurotoxicology, Institute of
Experimental Medicine of the CAS, Prague, Czech Republic
3 Department of Chemistry and Toxicology, Veterinary Research
Institute, Brno, Czech Republic

Aryl hydrocarbon receptor (AhR), which mediates the action
of highly toxic environmental contaminants such as 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD), may interfere with the
pathways regulating proliferation and/or differentiation of adult
liver progenitor cells. TCDD disrupts contact inhibition of cell prolif-
eration, thus stimulating cell cycle progression and proliferation in
a model of human undifferentiated adult liver progenitors, HepaRG
cell line. The activity of YAP1 and TAZ transcriptional coregulators
(targets of Hippo signaling pathway) plays a major role of main-
tenance of liver size, function, as well as in hepatocarcinogenesis.
Several downstream targets of YAP1/TAZ were found to be dereg-
ulated during the TCDD-mediated release of liver progenitors from
contact inhibition. The siRNA-mediated knockdown of YAP1/TAZ
decreased proliferative rate of HepaRG cells, inhibited cell cycle
progression, and increased percentage of apoptotic cells. Impor-
tantly, following the YAP1/TAZ knockdown, TCDD failed to increase
cell numbers and instead reduced their total number. This effect
was found to be linked with promotion of programmed cell death,
as determined by annexin-V staining and activation of executioner
caspase-3. We identified tumor necrosis factor ligand family mem-
ber TRAIL/TNFSF10 to be upregulated after YAP1/TAZ knockdown

at mRNA and protein levels in HepaRG cells, and effects of TRAIL
were also partially increased in presence of TCDD. Using global gene
expression analysis, we are exploring the mechanisms underlying
the impact of activity of YAP1/TAZ on responses of liver progenitors

dx.doi.org/10.1016/j.toxlet.2017.07.365
dx.doi.org/10.1016/j.toxlet.2017.07.366
dx.doi.org/10.1016/j.toxlet.2017.07.367
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nications among different anatomical districts, providing a solid
basis to develop novel in vitro assays.

http://dx.doi.org/10.1016/j.toxlet.2017.07.371
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owards toxic AhR ligands. (Supported by the Czech Science Foun-
ation, project: 13-09766S).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.368

-04-03-07
dentifying potential liver toxicants using
n vitro and in silico methods in a
eight-of-evidence based approach

udith Madden 1, Julia Pletz 1, Steven Webb 2, Steven Enoch 1,
ark Cronin 1

School of Pharmacy and Biomolecular Sciences, Liverpool John
oores University, Liverpool, United Kingdom
Department of Applied Mathematics, Liverpool John Moores
niversity, Liverpool, United Kingdom

he potential of a compound to induce liver toxicity is of sig-
ificant concern in both drug development and chemical safety
ssessment. Alternative methods to predict liver toxicity using data
btained from in vitro and/or in silico methods are essential for the
ove away from animal testing. In this study 101 hepatotoxicants

HTs) and 59 non-hepatotoxicants (NHTs) were obtained from the
DA Liver Toxicity Knowledge Base (LTKB), the US National Library
f Medicine LiverTox Database and the ATSDR Toxic Substances
ortal. Compounds eliciting true positive responses in in vitro
ssays were determined using results from over 150 liver tissue
ssays (taking into account the “burst” assay concentration values)
btained from the ToxCast Dashboard. The compounds were also
ssessed using in-house structural alerts to identify molecular fea-
ures associated with hepatotoxicity, mitochondrial toxicity and
uclear receptor binding. The results demonstrated that, in isola-
ion, the in vitro assays and in silico screens were not sufficiently
iscriminatory to enable differentiation of HTs from NHTs. How-
ver, the results when used in combination enabled an overview
f the chemical’s activity profile (or “fingerprint”) to be devel-
ped through consideration of the responses collectively. These
ngerprints helped to inform the mechanistic rationalisation of the
bserved toxic responses for specific chemicals within this study.
his methodology can be used to provide supporting information
or weight-of-evidence based prediction of toxicity in drug devel-
pment or chemical safety assessment.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.369

-04-03-08
meliorative effect of the aqueous extract of
ingiber officinale against methyl thiophanate

nduced liver and kidney injury in male rats

achid Mosbah 1,2, Ounassa Saadi-Brenkia 1, Kahina Zara 1

Department of Biology, Faculty of Sciences, University of
oumerdes, Boumerdes, Algeria
Laboratory of Eco-biology- ENS-Kouba, Algiers, Algeria

he present study was carried out to investigate the protec-
ive role of Zingiber officinale extract (Ginger, GE) against the
dverse effects induced by Methyl Thiophanate (MT) on liver and
idney. Therefore, forty Wistar rats were divided into 4 groups
10 of each) and treated orally for 8 weeks as follows: con-

rol, MT (150 mg/kg bw), GE (100 mg/kg bw) and MT plus GE.
he biochemical analysis revealed that MT induces a significant
ncrease in serum alanine-amino transferase (ALT), aspartate-
mino transferase (AST), creatinine and urea levels. Whereas, the
 PRESS
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histopathological examinations of liver and kidney of MT treated
animals showed some structural alterations pronounced by dilata-
tion and congestion of central vein, loss of radial arrangement and
vacuolated hepatocytes, similarly in kidney, glomerular degenera-
tive aspect, blood vessel congestion and cytoplasmic vacuolation in
the epithelial cells of renal tubules were marked. In contrast, the co-
administration of GE along with MT could reverse the toxic effects,
reduce and ameliorate considerably liver and kidney biomark-
ers (ALT, AST, creatinine, urea) levels and tissues injury induced
by methyl thiophanate. Thus, ginger has powerful protective role
against MT induced hepato-nephrotoxicity and this may be medi-
ated by its antioxidant properties.

http://dx.doi.org/10.1016/j.toxlet.2017.07.370

P-04-03-09
Gut-liver on chip for in vitro toxicology study

Giorgia Imparato, Brunella Corrado, Vincenza De Gregorio,
Francesco Urciuolo, Paolo Netti

The Center for Advanced Biomaterials for Healthcare at CRIB, Istituto
Italiano di Tecnologia, Napoli, Italy

Tissue on chip (TOC) have been developed to permit the study of
human physiology in a tissue-specific context, to enable develop-
ment of novel in vitro disease models, and to potentially serve as
replacements of animals in drug development and toxics testing.
Here we developed an innovative gut-liver-on-chip system use-
ful to predict oral drug administration and first pass metabolism.
Liver and intestine are the two main organs involved in the first
pass metabolism. First-pass effects consist mainly in the reduc-
tion of bioavailability of drugs and xenobiotics. The prediction of
this mechanism is important both for the development of new
substances, but also for toxicity testing. For this purpose, we
designed a microfluidic device, which interconnect 3D human
intestinal equivalent (3D-HIE) and HepG2-microtissues, recapitu-
lating, as proof of principle, the intestinal and hepatic first-pass
effect mechanism of ethanol. 3D-HIE was produced by a tissue
engineering strategy that allow to obtain a functional and his-
tologically competent tissue, comprising both the mucosa and a
fully-differentiated epithelial layer. The HepG2-microtissues were
obtained by dynamic cell seeding of Hepg2 on gelatin porous micro-
sphere in a spinner flask bioreactor and showed several markers of
the native liver. Our results pave the way for the use of TOC for inter-
connecting two or more different tissues/organs within the same
microfluidic network, thus mimicking physiological cross commu-

dx.doi.org/10.1016/j.toxlet.2017.07.368
dx.doi.org/10.1016/j.toxlet.2017.07.369
dx.doi.org/10.1016/j.toxlet.2017.07.370
dx.doi.org/10.1016/j.toxlet.2017.07.371
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mately will enable the determination of its utility for patient centric
risk assessment.

http://dx.doi.org/10.1016/j.toxlet.2017.07.374
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-04-03-10
se of cytokeratin-18 ELISA to detect human

pecific hepatotoxicity in the humanized-liver
ouse

iroshi Suemizu 1, Nao Yoneda 1, Kenji Kawai 2, Riichi Takahashi 3

Laboratory Animal Research Department, Central Institute for
xperimental Animals, Kawasaki, Japan
Pathology Analysis Center, Central Institute for Experimental
nimals, Kawasaki, Japan
Animal Resources and Technical Research Center, Central Institute

or Experimental Animals, Kawasaki, Japan

redicting adverse effects in humans based on findings from
xperimental animal models can be difficult due to interspecies
ifferences in drug metabolism and disposition. We have devel-
ped experimental animal models that have reconstituted livers
ith human hepatocytes (Hu-Liver) to overcome these interspecies

ssues. Utilizing the M65 EpiDeath
®

ELISA kit, we measured plasma
oncentrations of human cytokeratin-18 protein (K18) and used
he results to create a toxicity evaluation system specific for
uman hepatocytes with Hu-Liver mice. The specificity of the assay
ystem was verified using the graft versus host disease (GVHD)
odel rather than human-specific hepatotoxicant. Results con-

rmed increases in alanine aminotransferase (ALT) activities and
18 concentrations in Hu-Liver mice that underwent peripheral
lood mononuclear cells (PBMC) transplantation, but not in Non-
u-Liver mice. In the hepatotoxicant study, ALT activities and K18
oncentrations were measured on days 0 and 1 after administra-
ion of a single intraperitoneal dose of thioacetamide (200 mg/kg)
n the Hu-Liver and untransplanted (control) mice. At 1-day after
hioacetamide administration, ALT activities increased 53.9- and
.8-fold in the control and Hu-Liver mice, respectively. Although
xtracellular K18 protein was only detected in the plasma samples
rom the Hu-Liver mice, no significant differences were observed
etween before and after thioacetamide administration. These
esults demonstrate a greater toxicity for thioacetamide in mouse
ersus human hepatocytes. In conclusion, human liver specific tox-
cities can be quantitatively detected in Hu-Liver mice by the K18
LISA system.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.372

-04-03-11
ultiparametric in vitro toxicity approaches to

nderstand the hepatotoxic mechanism of
ction of Fasiglifam (TAK-875)

aroline Bauch, Julie Eakins, Clive Dilworth, Paul Walker

Toxicology, Cyprotex, No. 24 Mereside, Alderley Park, Macclesfield,
nited Kingdom

asiglisam (TAK-875) was developed for the treatment of type 2
iabetes mellitus. However, during clinical development TAK-875
as terminated due to hepatotoxicity concerns.

Measurement of GSH, reactive oxygen species (ROS), mitochon-
rial membrane potential (MMP) and ATP in HepG2 cells, primary
epatocytes and 3D human liver microtissues (hLiMT) was per-

ormed following exposure to TAK-875. In addition mitochondrial
unction was assessed using the Seahorse XF96 flux analyser to

etermine oxygen consumption rates (OCR) and reserve capacity

n HepG2 cells and hepatocytes.
HCS data showed that TAK-875 in HepG2 cells decreased ATP

t 24 h with an AC50 of 104 �M. In human hepatocytes TAK-875
 PRESS
s xxx (2017) xxx–xxx

decreased MMP and mitochondrial mass with AC50’s 105 �M and
185 �M at 1 h. At 24 h MMP AC50 was 90.4 �M with decreases in
GSH and ATP observed. In hLiMT decreases in GSH content and
cellular ATP were observed.

The OCR AC50 of TAK-875 in HepG2 cells was 16.9, 9.2 and
4.1 �M at 0 h, 1 h and 24 h respectively with reserve capacity AC50’s
of 12.2, 4.66 and 0.97 �M at the same timepoints. In human hepa-
tocytes the OCR and reserve capacity AC50 values at 0hr were
determined to be 86.4 and 116 �M.

Taking into account the human plasma Cmax of TAK-875 is
10.1 �M this data demonstrates that early in vitro screening for
the potential hepatotoxicity liability with follow up mechanistic
studies can accurately predict the hepatotoxicity of TAK-875 and if
integrated into drug discovery screening strategies could prevent
late stage clinical failures.

http://dx.doi.org/10.1016/j.toxlet.2017.07.373

P-04-03-12
The development of a hepatic steatotic model
for assessment of drug-induced liver injury
susceptibility

Sophie Regan, Abhi Srivastava, Alison Foster, Helen Rollison,
Dominic Williams

Drug Safety & Metabolism, AstraZeneca, Cambridge, United Kingdom

Drug-induced liver injury is a major cause of drug attrition and
a major clinical issue. DILI results from complex interactions of
genetic and acquired factors, dose and duration of treatment.
Underlying disease is a potential factor that may predispose indi-
viduals to DILI. Non-alcoholic fatty liver disease (NAFLD) has been
linked with a higher risk for complicated courses and adverse
outcomes from DILI. NAFLD affects ∼25% of the population and
encompasses a disease spectrum ranging from liver steatosis,
steatohepatitis to cirrhosis. We aim to develop a hepatic cell model
for steatosis, ultimately to determine its utility in patient centric
risk assessment.

2D HepG2 C3A cell cultures were treated with increasing
concentrations of stearic acid (0–200 �M) for 6 days and lipid accu-
mulation was assessed at 3 and 6 days. A dose and time-dependent
increase in lipid accumulation was observed. Additionally intracel-
lular GSH was assessed through LC–MS to determine the effects of
fatty acid treatment on the cell defence capabilities. Knowledge of
which has been applied to the next stage of development looking
at 3D configuration and different cell based systems.

The development of an hepatic steatotic cell system using fatty
acid treatment in 2D HepG2 C3A cells has enabled refinement of the
fat loading protocol, which forms the basis of subsequent develop-
ment of the steatotic in vitro system. This highlights the importance
of understanding the translatability of the in vitro system and ulti-

dx.doi.org/10.1016/j.toxlet.2017.07.372
dx.doi.org/10.1016/j.toxlet.2017.07.373
dx.doi.org/10.1016/j.toxlet.2017.07.374
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-04-03-13
otential use of miRNAs as biomarkers of
holangiocyte drug induced liver injury

awrence Howell, Christopher Goldring, Kevin Park

Molecular and Clinical Pharmacology, University of Liverpool,
iverpool, United Kingdom

rug induced liver injury (DILI) is a major burden in both the clini-
al and drug discovery field. Cholangiocytes are cells which line the
ile ducts within the liver and are a known target of DILI. MicroRNAs
miRNAs) have been shown to be reliable, sensitive and predictive
iomarkers of DILI in other cell types within the liver (e.g., hepato-
ytes and miRNA-122). This makes miRNAs favourable candidates
or future novel biomarkers over the pre-existing markers used to
etect cholangiocyte DILI.

The main aims of this study are to isolate murine cholangiocytes
nd hepatocytes and to characterise their global miRNA levels with
view to using the most abundant miRNAs as detectable biomark-
rs of DILI in patients.

Hepatocytes were isolated from male 8 to 12-week CD-1 mice
ith a modified version of the two-step collagenase perfusion
rocedure. Cholangiocytes were also isolated from this procedure
ollowing a positive immunoaffinity selection using an anti-EpCAM
ybridoma antibody.

The hybridoma antibody specificity for cholangiocytes was con-
rmed by positive immunohistochemistry staining of bile ducts,
nd absence of staining in the parenchyma. Isolated cholangiocytes
nd hepatocytes were shown to have >95% purity shown by positive
xpression of CK19 and albumin respectively, by immunofluores-
ence and Western blot.

Cell isolations (n = 4) for both cells types were prepared and
ubjected to global miRNA expression profiling using Agilent
icroarray technology. Analysis of this data will identify top candi-

ate biomarkers of cholangiocyte damage, which have the potential
o be detected in DILI patient biofluids.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.375

-04-03-14
ffects of insulin treatment on hepatic CYP1A1
nd CYP2E1 activities and lipid peroxidation
evels in streptozotocin-induced diabetic rats

enay Can Eke 1, Gökçe Kuzgun 1, Rahman Başaran 1, Ebru Arioğlu
nan 2

Pharmaceutical Toxicology, Ankara University, Ankara, Turkey
Pharmacology, Ankara University, Ankara, Turkey

iabetes mellitus is a metabolic disorder caused by insulin defi-
iency or inadequate use of produced insulin. In many studies,
he increased reactive oxygen species (ROS) leading to oxidative
tress have been shown to play a role in the etiology and progres-
ion of diabetes. Cytochrome P450 monooxygenases (CYP450) are
ne of the sources in the production of ROS and the activities of
hese enzymes may be affected in the case of diabetes. This study
as therefore undertaken to investigate how hepatic CYP2E1 and
YP1A1 influence the liver oxidative stress in diabetes and whether

nsulin regulates the both enzymes. For this purpose, we studied the
ffects of diabetes on the activities of hepatic CYP2E1 and CYP1A1,

nd the levels of liver lipid peroxidation, which is an important
ndicator of oxidative stress, in control, streptozotocin-induced and
nsulin-treated groups of rats. Our findings indicated that hepatic
YP2E1 and CYP1A1 activities increased in diabetic conditions and
 PRESS
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the increased activities of both enzymes were restored to normal
levels with insulin treatment, but there was no significant change
in the liver lipid peroxidation levels in diabetic rats compared to
control group. The results obtained suggest that insulin may mod-
ulate streptozotocin-induced alterations in the levels of liver lipid
peroxidation.

http://dx.doi.org/10.1016/j.toxlet.2017.07.376

P-04-03-15
Dose effect and time effect of CdTe quantum
dots on antioxidant capacities of liver and
kidneys in mice

Pei Li Huang, Lin Tian

Capital Medical University, Beijing, China

Although quantum dot (QD)-induced toxicity occurs due to free
radicals, generation of oxidative stress mediated by ROS forma-
tion is considered an important mechanism. However, free-radical
mechanisms are essentially difficult to elucidate at the molecu-
lar level because most biologically relevant free radicals are highly
reactive and short-lived, making them difficult to directly detect,
especially in vivo. Antioxidants play an important role in preven-
ting or, in most cases, limiting the damage caused by ROS. Healthy
people and animals possess many endogenous antioxidative sub-
stances that scavenge free radicals in vivo to maintain the redox
balance and genome integrity. The antioxidant capacity of an organ-
ism is highly important but seldom studied. In this study, the dose
and time effects of CdTe QDs on the antioxidant capacities of the
liver and kidneys were investigated in mice using the EPR spin tapp-
ing technique. We found that the liver and kidneys of health mice
contain specific antioxidant capacities that scavenge •OH and •O2

−.
Furthermore, oxidative stress markers (SOD, CAT, GPx, GSH and
MDA) were examined. In dose-course studies, the free radical scav-
enging efficiencies of the liver and kidneys were found to gradually
decrease with increasing concentration of CdTe QDs exposure. The
activities and levels of SOD, CAT, GPx and MDA were observed to
increase in treated groups, whereas those of GSH were reduced.
The time-course studies revealed that the QD-induced antioxidant
efficiency reduction was time dependent with GSH decrease and
could recover after a period of time.

http://dx.doi.org/10.1016/j.toxlet.2017.07.377

P-04-03-16
CAR-mediated tumor formation in rats induced
by the herbicide metazachlor

Christiane Wiemann 1, Manuela Goettel 2, Naveed Honarvar 3,
Audrey Vardy 4, Ivana Fegert 2

1 ProductsSafety, Regulatory Toxicology Crop Protection, BASF
Österreich GmbH, Wien, Austria
2 Product Safety, Regulatory Toxicology Crop Protection, BASF SE,
Ludwigshafen, Germany
3 Experimental Toxicology and Ecology, BASF SE, Ludwigshafen,
Germany
4 Concept Life Sciences (former CXR Biosciences), Dundee, United
Kingdom
Metazachlor induces liver tumors in female Wistar rats. To eluci-
date the mode of action (MoA) and potential human relevance a
set of mechanistic studies in rodent liver tissue and hepatocytes as
well as human hepatocytes has been conducted.

dx.doi.org/10.1016/j.toxlet.2017.07.375
dx.doi.org/10.1016/j.toxlet.2017.07.376
dx.doi.org/10.1016/j.toxlet.2017.07.377
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Metazachlor does not give indication of a genotoxic effects. In
rder to address the suggested MoA via the activation of the Con-
titutive Androstane Receptor (CAR) a series of mechanistic studies
ere performed also excluding other possible mechanisms. A
etazachlor-induced CAR-mediated MoA was confirmed by show-

ng the nuclear translocation of CAR and induction of CAR-regulated
ytochrome P450 isoenzymes (CYP) of the CYP 2B family. Centrilob-
lar hypertrophy and liver cell proliferation, considered as further
haracteristic key events for this MoA, were also observed in the
etazachlor-induced liver tissue. It could be shown that cell prolif-

ration determined in rat liver tissue and in primary rat hepatocytes
fter treatment with metazachlor did not occur, when primary
epatocytes of CAR-knockout rats were treated with metazachlor.
n arylhydrocarbon receptor-mediated mechanism and a peroxi-
ome proliferator activated receptor �-mediated mechanism were
xcluded by the absence of the respective mRNA and enzyme
ctivity. Sustained cytotoxicity as a MoA was excluded by lacking
nduction of early onset marker genes and lacking liver cell necrosis
n in vivo studies. No proliferative response in human hepatocytes

as seen.
In conclusion, this database supports the exclusive associa-

ion of the metazachlor hepatocarcinogenicity in the rat with
AR-mediated like mechanisms not considered to be of human
elevance.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.378

-04-03-17
epatotoxic combination effects of two triazole

ungicides in vitro

onstanze Knebel, Jannika Neeb, Juliane Kebben, Philip
arx-Stoelting, Albert Braeuning

Experimental Toxicology/Food Safety/Pesticides Safety, Federal
nstitute for Risk Assessment (BfR), Berlin, Germany

onsumers are exposed to multiple residues of pesticides via the
iet. However, risk assessment is usually performed for individual
ubstances. To evaluate combination effects, pesticides are grouped
nto cumulative assessment groups (CAGs) based on animal studies.
esticides in the same CAG are assumed to have the same mode of
ction and are therefore expected to have additive effects.

We investigated the two widely used triazole fungicides prop-
conazole and tebuconazole which are proposed to belong to the
ame CAG. Many of their hepatotoxic effects can be attributed to
he activation of nuclear receptors like the constitutive androstane
eceptor (CAR) or the pregnane X receptor (PXR).

We performed reporter gene assays to analyze ligand binding
nd promoter activation of CAR and PXR in HepG2 cells. Changes
n gene expression were examined in HepaRG cells using RT-PCR.
urthermore, potential species differences in receptor activation
etween rodents and humans were investigated by comparing data
btained in human cells with those obtained in primary rat hepa-
ocytes.

Surprisingly, tebuconazole showed antagonistic effects on the
ctivation of CAR in reporter gene assays in human cells. On the
ther hand, both substances activate the PXR. Consequently we
bserved additive mixture effects on PXR, while deviations from
he postulated additivity on the receptor CAR was observed. Both

esults were confirmed by an analysis of the expression of receptor
arget genes.

In conclusion, our results demonstrate that experimental mode
f action analysis should be performed prior to grouping of
 PRESS
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substances and that potential species differences could make
grouping difficult.

http://dx.doi.org/10.1016/j.toxlet.2017.07.379

P-04-03-18
Serum alpha-GST activity as an alternative
biomarker in olanzapine induced
hepatotoxicity under the impact of genetic
polymorphism of GSTs

Aylin Elkama 1, Mehmet Ak 2, Emirhan Nemutlu 3, Nazlican İlik 1,
Bensu Karahalil 1

1 Department of Toxicology, Gazi University Faculty of Pharmacy,
Ankara, Turkey
2 Department of Psychiatry, Necmettin Erbakan University Meram
Faculty of Medicine, Konya, Turkey
3 Department of Analytical Chemistry, Hacettepe University Faculty
of Pharmacy, Ankara, Turkey

Hepatotoxicity is one of the deleterious effects of antipsychotic
drugs. Hepatotoxicity is monitored by serum aminotransferase lev-
els. However, serum aminotransferases may not be liver-specific
and sensitive. Alpha-glutathione S-transferase (�-GST) has greater
cytosolic concentration, shorter half-life and smaller molecular
weight than aminotransferases. These properties make �-GST an
ideal early biomarker candidate for drug induced hepatotoxicity.
GST enzymes catalyze the biotransformation and detoxification
reactions of many drugs. Polymorphisms of GSTs lead to alter-
ations in enzyme activities and therefore in drug response. We
aimed to investigate whether �-GST can be a better indicator of
hepatotoxicity rather than conventional biomarkers and whether
polymorphic status of GST enzymes have an effect on hepatotoxic-
ity by evaluating �-GST levels between individuals. Blood samples
were taken from 25 patients treated with olanzapine at 3 different
time periods: T1, before medication; T2, 10 days after medication
and T3, 3 months after medication. GSTT1, M1 and P1 genotyping
was performed by PCR-RFLP. Serum �-GST enzyme activities were
measured by ELISA. We observed statistically significant increase
in �-GST activity and alanine aminotransferase (ALT) levels in T2
compared to those in T1. However, the percentage increase in ALT
between T1 and T2 was greater than that in �-GST. We did not
find any significant association between �-GST activities and GSTs
variations. With further metabolomics analysis we will investigate
hepatotoxicity mechanism of olanzapine in correlation with these
studies to make a robust judgment on �-GST as an early biomarker.

http://dx.doi.org/10.1016/j.toxlet.2017.07.380

P-04-03-19
Modulatory role of Ociumum basilicum
(Al-Rehan) leaves against 4-tert-octyl phenol
induced oxidative stress in rats

Hasibur Rehman, Shalini Saggu, Atif Abdulwahab A. Oyuoni, Aziz
Al Thibiani

Department of Biology, University of Tabuk, Tabuk, Saudi Arabia

Several reports suggest that various kind of human-made chemicals
have become prevalent as environmental contaminants, further

affecting the health of human and wildlife populations. 4-tert-
octyl phenol (4-tert-OP) an alkyl phenol affects human health by
stimulating free radical production. Its exposure might occur from
contact with personal care products, detergents, water, and food

dx.doi.org/10.1016/j.toxlet.2017.07.378
dx.doi.org/10.1016/j.toxlet.2017.07.379
dx.doi.org/10.1016/j.toxlet.2017.07.380
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ontaining 4-tert-OP. Ocimum basilicum (OB) or Al-Rehan (in Ara-
ic) is a well known medicinal plant and the current study was
arried out to elucidate the modulating effect of OB leaves extract
gainst 4-tert-OP induced oxidative stress and hepatotoxicity in
dult Sprague-Dawley male rats. Rats were divided into four groups
nd treated for eight weeks as follow: group 1: Saline treated; group

: OB leaves extract (100 mg/kg); group 3: 4-tert-OP treated; group
: 4-tert-OP plus OB leaves extract. Administration of 4-tert-OP
aused a significant elevation of serum enzyme levels such as AST,
LT, ALP, GGTP, as well as total bilirubin when compared to control.
 PRESS
s xxx (2017) xxx–xxx 7

There was a significant restoration of these enzyme levels on the
administration of the OB extract. While a significant decrease in the
liver tissue levels of GSH, SOD, catalase was observed. Histopatho-
logical evidence, together with DNA fragmentation supported the
detrimental effect of 4-tert-OP and the ameliorating effect of OB
extract on liver toxicity. So, it can be concluded that the extract can

be considered as a natural substance for ameliorating the oxidative
stress and hepatic injury induced by the 4-tert-OP.

http://dx.doi.org/10.1016/j.toxlet.2017.07.381

dx.doi.org/10.1016/j.toxlet.2017.07.381
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dentification of a sensitive urinary biomarker,
elenium-binding protein 1, for early detecting
cute kidney injury in ischemia/reperfusion
nimal model

ong Seung Lim, Prasanta Dey, Hyung Sik Kim

Department of Toxicology, School of Pharmacy, Sungkyunkwan
niversity, Society of Toxicology, Suwon, Republic of Korea

cute kidney injury (AKI) is strongly associated with increased
ortality in patients because clinically available biomarkers are

urrently lacking. The aim of this study was to evaluate the sen-
itivity of the urinary selenium-binding protein 1 (SBP1) for early
etection of AKI using ischemia/reperfusion-induced animal mod-
ls. Ischemia was achieved by bilaterally occluding both kidneys
ith a microvascular clamp for 45 min. Ischemia was verified visu-

lly by change in kidney color. Urinary excretion of protein-based
iomarkers was measured by Western blot analysis. In the vehicle-
reated I/R group, serum levels of BUN and SCr, or AST activity were
ignificantly increased when compared with those of shame group.
he BUN and SCr levels were significantly increased at 9, 24, and
8 h after reperfusion. Urinary excretion of SBP1, NGAL, and a tis-
ue inhibitor of metalloproteinase-1 (TIMP-1) levels were markedly
levated following I/R insult. We compared the SBP1, NGAL, TIMP-1,
nd KIM-1 proteins excreted in the urine of AKI patients or normal
ubjects. Among them, high increase in SBP1 was observed in the
rine of patients with AKI compared to normal subjects. Based on
eceiver-operator curves (ROC), SBP1 showed higher area under
he curve (AUC) scores than SCr, BUN, total protein, and glucose. In
articular, SBP1 protein can be easily detected in a small amount of
rine without purification. Therefore, this study indicated that uri-

ary excretion of SBP1 may be used as reliable biomarker for early
iagnosis of AKI patients.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.383

378-4274/
P-04-04-02
In vitro nephrotoxicity of synthetic
cannabinoids

João Pedro Silva, Helena Carmo, Félix Carvalho

Toxicology Lab, Department of Biological Sciences, Faculty of
Pharmacy, University of Porto, Porto, Portugal

Synthetic Cannabinoids (SCBs) are full agonists of cannabinoid
receptors (CBRs) with stronger psychoactivity than tetrahydro-
cannabinol. Its widespread availability represents a major public
health concern, following several reported SCB abuse-related poi-
sonings and deaths. SCB consumption and acute kidney injury have
been directly linked (though with unknown pathogenicity), lead-
ing us to investigate the in vitro nephrotoxicity of five structurally
different SCBs (5F-PB22, XLR11, AB-FUBINACA, JWH122, THJ2201).

Different toxicological parameters (i.e. cell viability, mitochon-
drial integrity, energy metabolism, oxidative stress, apoptosis)
were evaluated in human proximal tubule cells (HK2) after SCBs
exposure at 1 pM–1 �M.CBR involvement was ascertained by using
specific CB1 and CB2 antagonists (SR141716A and SR144528,
respectively) or CBR non-expressing cells (HEK293T). Inhibitors of
endocannabinoid biosynthesis (i.e. MAFP, THL) were also used.

All SCBs (1 nM–1 �M) induced mitochondrial membrane hyper-
polarization and increased ATP production after 3 h incubation,
followed by caspase-3 activation and chromatin condensation.
Use of CBR antagonists and HEK293T revealed CBR activation-
independence of increased ATP production, while CBR involvement
was noted on the other parameters, but only for XLR11, AB-
FUBINACA and JWH122. Noteworthy, no SCB affected cell viability
(MTT reduction, LDH release, Neutral Red inclusion) or ROS/RNS
formation. Interestingly, HK2 incubation with CBR antagonists
or endocannabinoid inhibitors alone elicited similar deleterious
effects as SCBs alone, suggesting a protective endocannabinoid role
in kidney cells.

Overall, SCB-induced nephrotoxicity follows a common route,
altering mitochondrial integrity, increasing energy metabolism and
activating apoptotic pathways. The exact mechanisms involved dif-

fer among SCBs, requiring further clarification.

Funding: FEDER program NORTE 01 0145 FEDER 000024.

http://dx.doi.org/10.1016/j.toxlet.2017.07.384
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transport studies, and complex co-culture models to recreate an
in vivo-like microenvironment.

http://dx.doi.org/10.1016/j.toxlet.2017.07.387
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irect activated factor X inhibitor attenuates

enal fibrosis on unilateral ureteral
bstruction-induced nephrotoxicity

uya Horinouchi 1, Yasumasa Ikeda 1, Masaki Imanishi 2, Yoshito
amami 1, Yuki Izawa-Ishizawa 1, Keisuke Ishizawa 1, Tsuchiya
oichiro 1, Tamaki Toshiaki 1

Institute of Biomedical Sciences, The University of Tokushima
raduate School, Tokushima, Japan
Tokushima University Hospital, Tokushima, Japan

ntroduction and aims: Recent studies have suggested that acti-
ated factor X (FXa) or its receptor, protease-activated receptor
PAR), plays an important role in the pathophysiology of inflam-

atory diseases. Renal fibrosis plays an important role in the
rogression of nephrotoxicity. However, the involvement of FXa

n renal fibrosis has remained unclear. In this study, we investi-
ated whether the expression levels of FX and PAR increase in the
idney of unilateral ureteral obstruction (UUO) mice and whether
direct FXa inhibitor, edoxaban (EDO), attenuates renal fibrosis on
UO-induced nephrotoxicity in mice.

Methods: The C57BL/6J mice were divided into 3 groups: UUO
ith vehicle, UUO with EDO, and sham operation with vehicle. The
ice were sacrificed and examined at one week after surgery.
Results: The expression levels of FX and receptors for FXa,

AR-1 and PAR-2, increased in the kidney of UUO mice compared
ith sham-operated mice. EDO treatment inhibited UUO-induced
pregulation of the expression of the TGF-�, collagen I, III and
bronectin. Moreover, UUO-induced upregulation of inflammatory
ytokines were also abrogated by EDO treatment. In histological
nalysis, UUO-induced tubulointerstitial fibrosis and macrophage
nfiltration were suppressed in EDO-treated mice.

Conclusions: Direct FXa inhibitor, EDO, attenuates renal fibro-
is by inhibition of inflammatory responses on UUO-induced
ephrotoxicity. These results suggest that EDO may be particu-

arly beneficial for the inhibition of nephrotoxicity, in addition to
ts antithrombotic activity and, FXa is a potential pharmacological
arget in nephrotoxicity.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.385

-04-04-04
evelopment of a high content assay in
iPTEC-OAT1 as an in vitro model to predict
rug-induced nephrotoxicity

nna-Karin Sjogren 1, Katarina Breitholtz 1, Malin Forsgard 1,
ucas Milton 1, Simone Stahl 2, Katherine Fenner 2, Martijn

ilmer 3, Mikael Persson 1, Jorrit Hornberg 1

Drug Safety and Metabolism, Innovative Medicines and Early
evelopment, AstraZeneca R&D, Gothenburg, Sweden
Drug Safety and Metabolism, Innovative Medicines and Early
evelopment, AstraZeneca R&D, Cambridge, United Kingdom
Department of Pharmacology and Toxicology, Radboud Institute of
olecular Life Sciences, Radboud University Medical Center,
ijmegen, The Netherlands

here are currently no standard in vitro screens available to pre-
ict drug-induced kidney injury. We hypothesized one reason is the
ack of integration of assays detecting early and/or subtle cellular
hanges upon a toxic insult in a cell system with adequate physio-
ogical relevance, including functional transporters. The aim of this
 PRESS
s xxx (2017) xxx–xxx

study was to develop an in vitro screening assay that will identify
the risk of nephrotoxicity during drug discovery.

As cell model, we used conditionally immortalized proximal
tubular epithelial cells that were transfected with the drug trans-
porter OAT1 (ciPTEC-OAT1). We developed a high content imaging
assay using 6 fluorescent dyes to score parameters associated
with nuclei, mitochondrial function, actin cytoskeleton, cell mem-
brane permeability and lysosome function. Perturbations to these
parameters were assessed upon treatment with 38 nephrotoxic
and 24 non-nephrotoxic drugs (no environmental contaminants,
industrial solvents etc were included). First, we confirmed that
ciPTEC-OAT1 was more sensitive to the nephrotoxic compound cid-
ofovir, a known substrate for OAT1, as compared to non-transfected
ciPTEC. Next, we found that parameters related to nuclear struc-
ture and mitochondrial health were more sensitive than nuclei
counts. By applying a therapeutic index-based cutoff of 250-fold,
nuclei intensity variance alone classified 60% of the nephrotoxic
compounds as positive, and 80% of non-nephrotoxic compounds
as negative. Next, computational approaches will be applied to
identify the most predictive combinations of high content imaging
parameters (out of several hundreds), together with HO1, NGAL,
IL6 and IL8 gene expression.

http://dx.doi.org/10.1016/j.toxlet.2017.07.386

P-04-04-05
High-throughput microfluidic platform for
culture of 3D-kidney tissue models

Marianne Vormann, Henriëtte Lanz, Remko van Vught, Linda
Gijzen, Sebastiaan Trietsch, Jos Joore, Paul Vulto

Mimetas, Leiden, Netherlands

Drug toxicity remains a major issue in drug discovery and stresses
the need for better predictive models. Here, we describe the
development of a perfused renal proximal tubule cell (RPTC)
model in Mimetas’ OrganoPlates

®
to predict kidney toxicity. The

OrganoPlate
®

is a microfluidic platform, which enables high-
throughput culture of boundary tissues in miniaturized organ
models. The goal of developing a perfused RPTC model is to recon-
struct viable and leak-tight boundaries for performing cytotoxicity,
as well as transport and efficacy studies.

Human RPTC (SA7K clone, Sigma) were grown against an ECM
in a 3channel OrganoPlate

®
, yielding access to both the apical

and basal side. Confocal imaging revealed that the cells formed
a tubular structure. Staining showed tight junction formations
(ZO-1), cilia pointing into the lumen (acetylated tubulin) and cor-
rect polarization with microvilli on the apical side of the tubule
(ezrin). Tightness of the boundary over several days was shown
by diffusion of a dextran dye added to the lumen of the tubule.
Addition of toxic compounds resulted in disruption of the bar-
rier which could be monitored in time. The time point of loss of
integrity corresponds with the concentration and the toxic effect of
the compound. Furthermore, fluorescent transport assays showed
functional transport activity of in- and efflux transporters.

The 3D proximal tubules cultured in the OrganoPlate
®

are
suitable for high-throughput toxicity screening, trans-epithelial

dx.doi.org/10.1016/j.toxlet.2017.07.385
dx.doi.org/10.1016/j.toxlet.2017.07.386
dx.doi.org/10.1016/j.toxlet.2017.07.387
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evelopment of SLC transporters kidney cell
odels using hTERT-immortalized renal

roximal tubule epithelial cells (RPTEC/TERT1)

ara Gualdoni 1, Chaozhong Zou 2, Russell McDaniel 2,
hristopher Annesi 2, Elisabeth Turner 2

LGC Standards, LGC Standards, Teddington, United Kingdom
ATCC Cell Systems, ATCC, Gaithersburg, United States

ackgrounds: Kidney membrane transporters play a key part in
rug disposition and renal clearance. Among the SLC families, OAT1,
CT2 and OAT3 are the most important transporters in kidney

issue recommended for drug interaction studies by the FDA and
MA. Unfortunately, primary RPTEC cells lose OAT1, OCT2 and OAT3
ransporters expression in culture. Transiently expressing these
ransporters in primary RPTEC cells show large variations between
atches which makes data hard to interpret. Cell line-based mod-
ls either comes from animal species or are cancerogenic, which
eans the clinical predictability is greatly compromised.
Aims: The aim of this study is to generate a new in vitro kid-

ey toxicity model that have human kidney origin, accurate clinical
redictability and consistent data output for initial drug interaction
tudies.

Methods: We have generated transporter cell models using
well characterized hTERT-immortalized Renal Proximal Tubule

pithelial Cells (RPTEC/TERT1) that stably overexpress either the
AT1, OCT2 and OAT3 gene.

Results: Immunostaining shows that OAT1, OCT2 and OAT3
re correctly trafficked to the membrane. Clones show epithe-
ial morphology and correct markers expression. The overex-
ressed transporters have normal transport activities using 5-CF
nd ASP + (4-(dimethylamino)styryl)-N-methylpyridinium iodide)
ptake assays and the uptake can be inhibited by specific inhibitors.

Summary: The OCT2/3 and OAT1 modified RPTEC/TERT1 cell
ines are a new model for in vitro renal toxicology, which provide
uman kidney tissue related results, improved consistency over
ime, and have more predictability for clinical trials versus current
n vitro models.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.388

-04-04-07
etabolomics in vitro in kidney cells – A tool

or investigation of the nephrotoxicity

arbara Birk 1, Saskia Sperber 1, Hans-Albrecht Huener 1, Andreas
erlohner 1, Tilmann Walk 2, Volker Haake 2, Hennicke Kamp 1,
en van Ravenzwaay 1

Experimental Toxicology and Ecology, BASF SE, Ludwigshafen am
hein, Germany
Metanomics GmbH, Berlin, Germany

n the last few years the development and application of
lternatives to animal testing has considerably increased but rele-
ant toxicological endpoints (systemic and reproductive toxicity)
an currently not fully be replaced by in vitro methods. More-
ver, the interest in the mode of action of toxic compounds is
ecoming more and more important. BASF has already estab-

ished successfully metabolomics in vitro in liver cells (HepG2).

ow, metabolomics in vitro in kidney cells is a novel approach

hat might enable the identification of nephrotoxicity including its
ode of action. NRK-52e-cells were cultivated on Lumox dishes

Sarstedt) and treated for 48 h with well characterized reference
 PRESS
s xxx (2017) xxx–xxx 3

substance (Bezafibrate). Details about the cultivation, treatment of
the cells and the procedure of reproducible metabolite extraction,
the metabolome analysis (>200 metabolites) by MS/MS-technology
and finally the robustness of the method will be presented. The
results of bezafibrate and control samples (DMSO 0.5%), partly
obtained within the InnoSysTox Project “Risk-IT” founded by BMBF,
Germany, show that this technology is now ready for validation
by testing substances with different modes of action. Therewith,
metabolomics in vitro in kidney cells might be a new animal-
free method to investigate nephrotoxicity including the respective
mode of action and might be an important part of the puzzle for
the evaluation of systemic toxicity in the future.

http://dx.doi.org/10.1016/j.toxlet.2017.07.389

P-04-04-08
Suppression of FK506 induced nephrotoxicity in
mice by Bacopa monnierii

Atif Abdulwahab A. Oyuoni, Shalini Saggu, Hasibur Rehman, Ehab
Toussan, Aziz Al Thabiani

Biology, University of Tabuk, Tabuk, Saudi Arabia

Calcineurin inhibitors are the backbone of immunosuppressant
therapy in organ transplantation. The immunosuppressive prop-
erty of FK506 is mediated via inhibition of the cellular phosphatase
calcineurin. It can cause severe nephrotoxicity and increase free
radical formation. This study investigated whether an extract from
Bacopa monnierii (BM) could prevent nephrotoxicity caused by
FK506. Mice were divided into four groups and treated for one
and two weeks as follows: Gr. 1: normal control-treated (saline);
Gr. 2: BM extract-treated; Gr 3: FK506 (2 mg/kg, i.p) treated; Gr.4:
FK506 plus BM extract. Results of this study revealed that the
mice treated with FK506 showed a significant increase in bilirubin,
aspartate aminotransferase, alanine transaminase, alkaline phos-
phatase activities. Pretreatment with the extract reversed almost
all the abnormalities in the blood parameters showing protection
against FK506 induced toxicity in mice. Inhibitory potential of BM
against FK506 induced nephrotoxicity was evaluated in rapports
of increased activity of antioxidant enzymes. Renal tissue malon-
dialdehyde level was significantly increased in the FK506 group
compared with the control group and was significantly decreased in
the FK506-Bacopa treated group. Antioxidant enzyme activities of
superoxide dismutase and catalase were significantly suppressed
in the FK506 group compared with the control group and were
restored when treated with BM. These results demonstrate that
FK506 stimulate free radical production in the kidney and the pre-
treatment with extract minimize nephrotoxicity by scavenging free
radicals.

dx.doi.org/10.1016/j.toxlet.2017.07.388
dx.doi.org/10.1016/j.toxlet.2017.07.389
dx.doi.org/10.1016/j.toxlet.2017.07.390
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research in CIN development and CM exposure is expected to fur-
ther increase our knowledge and options.

http://dx.doi.org/10.1016/j.toxlet.2017.07.392
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enal toxicity biomarker analysis upon
ompound exposures in a kidney-on-a-chip

artijn Wilmer 1, Jelle Vriend 1, Tom Nieskens 1, Henriëtte Lanz 2,
arianne Vormann 2, Linda Gijzen 2, Daniella Ramp 3, Laura

uter-Dick 3, Roos Masereeuw 4, Paul Vulto 2

Department of Pharmacology and Toxicology, Radboudumc,
ijmegen, The Netherlands
MIMETAS B.V., Leiden, The Netherlands
University of Applied Sciences Northwestern Switzerland, Muttenz,
witzerland
Div. Pharmacology, Utrecht Institute for Pharmaceutical Sciences,
trecht, Netherlands

hysiological relevant human-based cell models have the poten-
ial to reduce animal experimentation and improve predictivity of
rug-induced kidney injury during drug development. Here, the
uman conditionally immortalized proximal tubule epithelial cell
ciPTEC) cultured in a multi-compartmental microfluidic titerplate
OrganoPlate) is used to analyse renal toxicity biomarkers upon
oxicant exposures of different classes.

CiPTEC stably expressing organic anion and organic cation trans-
orters were cultured in OrganoPlates onto a collagen-I matrix
nd exposed to cisplatin (15 �M), cyclosporin (30 �m), tobramycin
15 mM) or tenofovir (250 �M) for 24 and 48 h. Transport function
f P-glycoprotein (Pgp) was evaluated by confocal image analy-
is upon calcein-AM incubation in presence or absence of digoxin
500 �M). Cytotoxicity was determined by quantification of LDH
elease into conditioned supernatant and by cell viability analy-
is using WST8. RNA was extracted from our kidney-on-a-chip for
ene expression analysis.

Upon 10 days of maturation under flow conditions in the
rganoPlates, ciPTEC formed 3D tubule structures. Digoxin inter-
ction with Pgp resulted in 5-fold increased calcein accumulation.
ignificant secretion of LDH was observed upon compound expo-
ures, which correlated inversely with cell viability as assessed by

ST-8. The transcription markers HMOX1, TNFa, LCN2and CLD2
ere differentially expressed upon toxicant exposure.

The microfluidic titerplate OrganoPlate seeded with ciPTEC pro-
ides a promising drug screening platform as it allows multiplexing
f biomarker analysis upon exposure to drugs of different classes.

compound library screen could validate our kidney-on-a-chip

urther and enable future reduction of animal experiments.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.391
 PRESS
s xxx (2017) xxx–xxx

P-04-04-10
Contrast-induced nephropathy in animal model

Irene Fragiadoulaki 1, Christina Tsitsimpikou 2, Elena Vakonaki 1,
Athanasios Alegakis 1, Kostantinos Kaloudis 1, Katerina Kanaki 3,
Despoina Nathena 3, Polychronis Stivaktakis 1, Manolis
Tzatzarakis 1, Charalampos Mamoulakis 4, Aristides Tsatsakis 1

1 Laboratory of Toxicology Science &Research, Medical School,
University of Crete, Heraklion, Greece
2 Department of Hazardous Substances, General Chemical State
Laboratory of Greece, Mixtures & Articles, Athens, Greece
3 Department of Forensic Sciences, Medical School, University of
Crete, Heraklion, Greece
4 Department of Urology, University General Hospital of Heraklion,
University of Crete, Medical School, Heraklion, Greece

Purpose: Contrast-induced nephropathy (CIN) is considered a
reversible form of acute renal failure that begins soon after iodi-
nated contrast media (CM) administration during angiographic or
other procedures. It is characterized by an increase of serum creati-
nine that generally appears within the first 48 h after CM exposure,
reaching a peak within the following 5 days. CIN causes an increase
in morbidity, hospital stay and mortality.

Materials and Methods: New Zealand white male rabbits
were divided in two groups (1) control and (2) iodinated CM
in which iopromide was used. In contrast media group, iopro-
mide was administered intravenous in a dose of 7.5 mg/I/kg.
Blood samples were collected immediately after iopromide expo-
sure (0 h), 24 h and 48 h after iopromide exposure. The levels of
blood urea and serum creatinine were estimated by biochemical
analyzer.

Results: There was no difference in blood urea and serum cre-
atinine between the groups in 0 h but there was an increase 25%
in iopromide group compared to control group after 24 h of iopro-
mide administration. Finally, 48 h after iopromide exposure levels
seem to return to baseline values.

Conclusion: Iodinated contrast media seem to increase blood
urea and serum creatinine levels 24 h after CM administration and
that indicates a reversible form of acute renal failure. Ongoing

dx.doi.org/10.1016/j.toxlet.2017.07.391
dx.doi.org/10.1016/j.toxlet.2017.07.392
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espiratory system
-04-05-01
ioinformatic pipelines to predict respiratory
oxicity and reduce animal testing

eannette Koschmann

geneXplain GmbH, Wolfenbuettel, Germany

umerous gene expression studies are available for toxic or harm-
ul chemical substances. Large-scale animal testing practices have
een used when investigating chemicals and the risks for humans.
ere we present a pipeline to predict biological relevant pro-
esses and mechanisms of action based on in-vitro and ex-vivo
uman expression data of nine selected chemical substances. The
eneXplain platform is an online toolbox, which includes recent
enome data of human, mouse, and rat, to investigate gene-
egulation and pathway affiliation. More than 100 ready-made
ethods are included to allow for a bioinformatic and statisti-

al analysis in a prescribed process with fixed parameters. After
nvestigating the chemicals, we found a common biological pro-
le by an integrated promoter-pathway analysis. Our platform
llows quality assessment of raw data from microarrays and the
dentification of differentially expressed genes. The interpretation
f gene-regulation was performed with the TRANSFAC database
nd high-quality algorithms. Upstream of the detected potential
ranscription factors we searched for master regulators and the

olecular answer to the tested chemical substance with the help of
he HumanPSD database. When focusing on lung-specific reactions
nd signal pathways, we tested three groups of chemicals, which
re subject to a host of regulatory processes. With our new test
trategy starting from in-vitro experiments, over ex-vivo human
ung tissue analyses, we demonstrate that it is possible to predict in-

ivo potential toxicity and the common mode of action for similar
roups of chemicals in the human lung without animal testing.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.394

378-4274/
P-04-05-02
Toxicoproteomic effects of carbon nanotubes
on chronically exposed human lung cells

Shan Zienolddiny 1, Santosh Phuyal 1, Mayes Kasem 1, Oskar
Knittelfelder 2, Animesh Sharma 3, Davi de Miranda Fonseca 3,
Vaineta Vebraite 4, Sergey Shaposhnikov 4

1 National Institute of Occupational Health, Oslo, Norway
2 Max Planck Institute for Cell Biology and Genetics, Dresden,
Germany
3 Norwegian University of Science and Technology, Trondheim,
Norway
4 Norgenotech AS & Comet Biotech AS, Oslo, Norway

Background: Manufactured nanomaterials including carbon nano-
tubes (CNTs) are widely used with several industrial and consumer
applications. Human health in particular occupational exposure of
workers is of particular concern. The main route of exposure to
CNTs in occupational settings is by inhalation, however, there is lit-
tle knowledge on the mechanisms of the potential harmful effects
of chronic exposure to CNTs in the lung.

Objective: The objective of this study was to investigate the
effects of the long-term exposure to CNTs on the proteome and
lipidome of human lung cells.

Experimental design: An in vitro normal bronchial epithelial
cell model was used. To better mimic exposure at occupational sett-
ings, lung cells were chronically exposed for several weeks to two
doses of a multiwalled CNT.

Results: The cells treated with CNT had increased ROS levels but
without DNA damage as assayed by COMET assay. The proteomic
and lipidomic analysis of the CNT-treated cells showed that more
than 200 out of >5000 proteins were differentially expressed. The
differentially regulated proteins were involved in various cellular
processes such as cell death/survival, cellular assembly and organi-
zation. Lipid profiles of the control and CNT-treated cells was also
compared. Analysis of the lipid profiles of the CNT-treated cells
showed accumulation of many lipid classes.

Conclusion: This study shows that that long-term CNT-
exposure of human normal lung cells, even at very low and

occupationally relevant doses may alter both the proteome and the
lipidome of human lung cells.

http://dx.doi.org/10.1016/j.toxlet.2017.07.395
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were higher than predicted1 and a species specific RMV equation
is necessary.

http://dx.doi.org/10.1016/j.toxlet.2017.07.398
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omprehensive approaches for investigating
he pulmonary inflammopathology of exposure
o nickel oxide nanoparticles in mice

siao-Chi Chuang 1, Kai-Jen Chuang 2, Jen-Kun Chen 3, His-En
ua 2, Yen-Ling Shen 2, Wei-Neng Liao 3, Chii-Hong Lee 4,
uan-Yuan Chen 5, Kang-Yun Lee 5, Ta-Chih Hsiao 6, Chih-Hong
an 7

School of Respiratory Therapy, Taipei Medical University, Taipei,
aiwan, ROC
School of Public Health, Taipei Medical University, Taipei, Taiwan,
OC
Institute of Biomedical Engineering & Nanomedicine, National
ealth Research Institutes, Miaoli, Taiwan, ROC
Department of Pathology, Taipei Medical University, Taipei, Taiwan,
OC
Department of Internal Medicine, Taipei Medical University, Taipei,
aiwan, ROC
Graduate Institute of Environmental Engineering, National Central
niversity, Taoyuan, Taiwan, ROC
Institute of Occupational Safety and Health, Council of Labor Affairs,
aipei, Taiwan, ROC

n the present study, we investigated the effects of nickel oxide
Ps (NiONPs) on the pulmonary inflammopathology using com-
rehensive approaches. NiONPs were intratracheally installed into
ice at various concentrations (10, 20, 50, and 100 �g/mouse), and

ung injury and inflammation were evaluated at various time points
etween 1 and 28 d. Pulmonary injury and inflammation in the
ALF and oxidative stress and caspase-3 levels in lung tissues were
etermined at 1 and 28 d. SPECT was used to evaluate the inflam-
atory response in lungs at 24 h of exposure. Chest CT was used

o observe abnormalities in lung structures at 0, 1, 7, and 28 days.
TRAQ with LC-MS/MS was used to identify lung protein expres-
ions and the underlying pathways at 1 and 28 days. NiONPs caused
ignificant increases in LDH, total protein, and IL-6 and a decrease
n IL-8 in the BALF and increases in 8-OHdG) and caspase-3 in lung
issues at 24 h (p < 0.05). Airway inflammation was present in a
ose-dependent manner from the upper to lower airways as ana-

yzed by SPECT. Lung parenchyma inflammation and small airway
nflammation were observed by CT after NiONP exposure. 8-OHdG
p < 0.05) in lung tissues had increased with formation of fibrosis
t 28 days. Focal adhesion was identified as an important path-
ay at 24 h, whereas glutathione metabolism was identified at 28
ays. Our results demonstrated the pulmonary inflammopathology
aused by NiONPs based on comprehensive approaches.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.396

-04-05-04
valuation of FABP4 as a novel urinary
iomarker of drug-induced kidney injury in a
reclinical model

ana Obajdin 1, Mabel Cotter 2, Pierrette de Ron 1, Jean-Pierre
alentin 1, Andre Nogueira da Costa 1, Vitalina Gryshkova 1

Non-Clinical Development, UCB Biopharma, Braine l’Alleud, Belgium
University of Bath, Bath, United Kingdom
rug-induced kidney injury (DIKI) is a common complication
f several therapeutic/diagnostic agents. The current standard
iomarkers for assessment of DIKI are measurement of blood urea
itrogen (BUN) and serum creatinine (SCr) which are insensitive
 PRESS
s xxx (2017) xxx–xxx

and do not detect early manifestations of the insult. Novel pre-
clinical biomarkers approved by FDA hold a promise to become
translatable biomarkers of DIKI with KIM-1 being the most sensi-
tive in detection of proximal tubule injury. The aim of this study
was to assess FABP4 as a potential biomarker of glomerular injury
in rats since FABP4 was previously found to be associated with
albuminuria and renal dysfunction in the clinic. Wistar rats were
dosed with cisplatin (2.5 mg/kg, single, i.p), puromycin (20 mg/kg,
daily, i.p) or N-phenylanthranylic acid (NPAA, 500 mg/kg, daily,
p.o) during 28 days to induce site-specific injuries to the kidney.
FABP4 protein was analyzed in urine and plasma by ELISA and
by immunohistochemistry (IHC) in the kidney, as qPCR was used
to assess FAPB4 mRNA in kidney tissue. A significant elevation in
urinary excretion of FABP4 was observed in puromycin treatment
compared to cisplatin or NPAA. There were no changes in FABP4
mRNA in the kidney and FABP4 protein in plasma. However, IHC
showed a complete loss of FABP4 protein in the loop of Henle in
puromycin treatment compared to controls, which correlated with
urinary excretion of FABP4. These results indicate the potential of
FABP4 as a translatable biomarker of glomerular injury and could
be evaluated along with FDA-approved biomarkers.

http://dx.doi.org/10.1016/j.toxlet.2017.07.397

P-04-05-05
Rat respiratory minute volume comparison of
snout-only plethysmography studies collected
during the acclimatisation phase

Simon Moore, Nicola Stapleton, Stephen Jordan

Safety Assessment, Envigo CRS Ltd, Huntingdon, United Kingdom

Prior to the exposure phase of a snout-only plethysmography study,
the animals were acclimatised to the restraint tube procedure over
a period of days. The aim was to minimise stress-related eleva-
tions in respiratory minute volume (RMV) values, which may mask
potential effects of administered test material. Pre-dose measure-
ments were collated (232 datapoints) to ascertain whether there
were any differences in rat strain (Han Wistar (HW) and Sprague
Dawley (SD)) or type of chamber (flow-through (FT) or flow-past
(FP)). The type of chamber made a difference to the RMV. The RMV
values for the 200–300 g bodyweight range gave a statistical differ-
ence (p < 0.001) for the FT chambers (266 mL/min) compared with
the FP (219 mL/min) chambers. There was no statistical difference
in TV (1.48 mL/min for FT and 1.48 mL/min for FP). However, there
was a statistical difference (p < 0.001) in RR (176 breathes/min for
FT and 151breathes/min for FP). There was no discernible difference
in RMV with the type of strain irrespective of bodyweight. Compar-
ing the RMVs against the equivalent rat data used in the Alexander
equation (Inhal. Tox.,20,1179-1189(2008)) found were higher than
predicted, suggesting that this equation underestimates the RMV
for rats. In conclusion, the type of strain makes no difference to
the RMV. However, the FT chamber gave higher RR (and RMV) val-
ues than the FP chamber. The dataset found that the RMV values

dx.doi.org/10.1016/j.toxlet.2017.07.396
dx.doi.org/10.1016/j.toxlet.2017.07.397
dx.doi.org/10.1016/j.toxlet.2017.07.398
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substantially reduced compared to CS exposure and are similar to
observations in sham-exposed animals.

http://dx.doi.org/10.1016/j.toxlet.2017.07.401
ARTICLE
Abstracts / Toxicology

-04-05-06
re-clinical nebuliser comparisons to allow
ore effective decision making on device

election

imon Moore

Safety Assessment, Envigo CRS Ltd, Huntingdon, United Kingdom

he generation output from 25 different nebulisers across >120
re-clinical inhalation studies were reviewed. The output from the
ebuliser was compared against 3 configurations:

1) All supply air through the nebuliser
2) Supply air through the nebuliser and supplementary diluent air
3) Supply air through the nebuliser and an open system relying on

the extract to draw the air past the animals

The 50 studies for the Medex Aeromist nebuliser gave a genera-
ion output (8–24 mL/h) over a range of airflows (15–50 L/min). The
2 value for configuration 1 was 0.8599, 0.8815 for configuration
and 0.9522 for configuration 3. Data from 20 other jet nebulisers

howed a similar relationship unless limited by airflow throughput.
ultiple devices being used concurrently gave similar results.
The generation output from 4 different mesh nebulisers (21

tudies) varied between 6 to 24 mL/h depending on the formulation
omposition and strength. The output decreased with increasing
ormulation strength but was independent of the number of nebu-
isers attached to the exposure system.

In conclusion, the generation output from jet nebulisers was
ot influenced by the formulation composition but the inclusion
f supplementary air and the use of an open exposure system. The
eneration output from the mesh nebulisers was widely variable
epending on formulation and formulation strength.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.399

-04-05-07
90-days inhalation toxicity study of
ulti-walled carbon nanotubes (MWCNTs) in

isher 344 rats

ang Sik Lee, Jae Hyuck Sung

Bioconvergence Technology Laboratory, Korea Conformity
aboratories, Incheon, Republic of Korea

his study was performed to evaluate 90-days inhalation toxic-
ty and no observed adverse effect level(NOAEL) and find target
rgan of MWCNT using Fisher 344(F344) rats following OECD test
uideline 413 with GLP application. The test substance, MWCNT,
as provided by JEIO Co. Ltd. Tested animals were divided into
groups (20 rats in each group of male and female rats), includ-

ng control (0 mg/m3), low (0.5 mg/m3), middle (0.92 mg/m3), and
igh (1.81 mg/m3). The rats were exposed to test substance for
h/day, 5 days/week during 90-days in hole-body inhalation cham-
er (HCT 5300). The environment and concentration of MWCNT
or animal exposure chamber were measured during exposure
eriods. Mortalities, clinical signs, body weight and food consump-
ion changes were evaluated in exposure periods, and necropsy,
rgan weight, hematology, blood biochemistry, blood coagulation
ime, bronchoalveolar lavage (BAL), and histopathologolical test,
ere conducted after exposure the test substance in exposure
roups.
No toxic signs or mortality were observed relating to the

est substance, and there was no significant difference of body
eight changes between control and exposure group. At the end
 PRESS
s xxx (2017) xxx–xxx 3

of study, all animals were subjected to necropsy, and no abnormal
gross findings were observed in relation to the test substance.
NOAEL (no observed adverse effect level) value for the inhalation
toxicity of MWCNT is considered to 1.01 mg/m3 and the target
organ is not observed with considering of the each test items and
histopathological examination in this study.

http://dx.doi.org/10.1016/j.toxlet.2017.07.400

P-04-05-08
Exposure to cigarette smoke and aerosol from
the potential reduced risk product THS2.2 on A/J
mice in life-time inhalation study

Emilija Veljkovic 1, Ee Tsin Wong 1, Karsta Luettich 2, Emmanuel
Guedj 2, Remi Dulize 2, Catherine Nury 2, Bjorn Titz 2, Patrice
Leroy 2, Grégory Vuillaume 2, Ashraf Elamin 2, Nicolas Sierro 2,
Nikolai Ivanov 2, Patrick Vanscheeuwijck 2, Julia Honeg 2, Manuel
Peitsch 2

1 Research and Development, Philip Morris International Research
Laboratories Pte. Ltd., Singapore, Singapore
2 Research and Development, Philip Morris Products S.A., Neuchatel,
Switzerland

Chronic exposure to cigarette smoke is the leading cause of chronic
obstructive pulmonary disease and lung cancer. The A/J mouse was
used to evaluate the toxicity and the underlying molecular changes
of life-time exposure to one concentration of 3R4F cigarette smoke
(CS) or to aerosol from the Tobacco Heating System (THS)2.2, a
candidate modified risk tobacco product (MRTP) at three concen-
trations. The medium concentration of THS aerosols was matched
with the nicotine level of 3R4F CS. A/J mice were exposed in whole
body exposure system for 6 h per day, 5 days per week, for up to
18 months. Quantification of pulmonary inflammation, lung func-
tion, histopathological evaluation as well as transcriptome and
proteome analysis of respiratory tract organs were performed.
Exposure to CS resulted in pulmonary inflammation, altered lung
function, emphysematous lung damage, and molecular changes
as previously observed. In contrast, THS2.2 aerosol exposure had
minimal effects on the inflammation in the respiratory tract, pul-
monary function and molecular endpoints when compared to the
sham-exposed group in female mice. Exposure to CS causes signif-
icant changes in gene expression, with numbers of differentially
expressed genes increasing over time, while THS aerosol expo-
sure elicits negligible modifications of transcriptome of respiratory
nasal epithelium. Histopathological evaluation of respiratory and
non-respiratory organs is ongoing. Based on the data gathered so
far, the effects of life-long exposure to aerosols from THS2.2 were

dx.doi.org/10.1016/j.toxlet.2017.07.399
dx.doi.org/10.1016/j.toxlet.2017.07.400
dx.doi.org/10.1016/j.toxlet.2017.07.401
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-04-05-09
oxicological assessment of the mainstream
erosol of a carbon heated tobacco product in
prague-Dawley rats; a 90-day sub-chronic
nhalation study

laine Phillips 1, Jenny Ho 1, Davide Sciuscio 2, Emilija Veljkovic 1,
tefan Lebrun 2, Ulrike Kogel 2, Gregory Vuillaume 2, Patrice
eroy 2, Julia Hoeng 2, Manuel Peitsch 2, Patrick Vanscheeuwijck 2

PMI R&D, Philip Morris International Research Laboratories,
ingapore, Singapore
PMI R&D, Philip Morris Products, Neuchatel, Switzerland

HTP (carbon heated tobacco product) 1.2 is a potential modified
isk tobacco product in which the tobacco plug is heated to ≤300 ◦C
sing a carbon heat source, generating an aerosol with significantly
educed levels of measured harmful and potentially harmful con-
tituents compared with cigarette smoke. The toxicity of CHTP1.2
as characterized following the OECD 413 testing guidelines, in
hich Sprague-Dawley rats were exposed for 6 h per day, 5 days
er week for 13 weeks to filtered air, mainstream smoke of ref-
rence cigarette 3R4F at 23 �g nicotine/L, or aerosol of CHTP1.2 at
hree concentrations (15, 23 and 50 �g nicotine/L). Inflammatory
ells and levels of proinflammatory cytokines in bronchoalveo-
ar lavage fluid of animals exposed to CHTP1.2 were lower than
n the 3R4F-exposed group. Microscopic findings in respiratory
ract organs including epithelial cell hyperplasia and squamous

etaplasia were reduced in CHTP 1.2 as compared with 3R4F-
xposed group. Clinical pathological changes such as higher blood
eutrophil counts, elevated liver enzymes and decrease of choles-
erol and glucose levels were observed in 3R4F smoke and CHTP1.2
igh concentration aerosol-exposed groups, compared with con-
rol. Increase in liver and adrenal glands weights, and decrease in
hymus and uterus weights were noted in 3R4F smoke and CHTP1.2
erosol-exposed groups compared with control. These results indi-
ate that the inhalation of aerosol from CHTP1.2 caused minor
ystemic effects mainly attributed to nicotine, and the effects on
espiratory tract organs were lower compared with those from
R4F reference cigarette.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.402

-04-05-10
harmacological assessment in a 3D human
irway model in-vitro enables identification of
DK8-inhibition as a mechanism for lung
pithelial toxicity

inga Balogh Sivars 1, Ellinor Hornberg 1, Kim Maratea 2, Hui
hang 3, Lena Brändén 3, Andrew Mead 4, Ambra Bianco 4

Department of Safety and ADME Translational Sciences, IMED Drug
afety and Metabolism, AstraZeneca, Gothenburg, Sweden
Department of Pathology, IMED Drug Safety and Metabolism,
straZeneca, Waltham, United States
Department of Pathology, IMED Drug Safety and Metabolism,
straZeneca, Gothenburg, Sweden
Department of Discovery Safety, IMED Drug Safety and Metabolism,
straZeneca, Cambridge, United Kingdom

n this investigation we describe an example where a 3D human

irway in vitro model (MucilAirTM) was applied in a novel way
o reproduce respiratory toxicity observed in vivo after oral
dministration of kinase inhibitors implicated in haematological
alignancies. Previously, three inhibitors from different chemical
 PRESS
s xxx (2017) xxx–xxx

series were shown to induce degenerative changes in bronchiolar
epithelium accompanied by increased mitosis as well as inflamma-
tory infiltration in rat lungs. These compounds displayed a common
CDK8 off target activity. Therefore, we hypothesized that CDK8
could be responsible for the toxicity observed.

Here, two inhibitors with different selectivity profiles against
CDK8 were evaluated in vitro by monitoring cell barrier integrity
over time by Trans Epithelial Electrical Resistance (TEER) and
morphology. Compound A, with selectivity over CDK8, showed
a limited and non-significant effect on TEER and morphology,
while compound B, targeting CDK8, showed deleterious effects
on cell barrier integrity and morphological changes. These data
suggest that CDK8 may contribute to epithelial toxicity. Indeed
when Compound A was assessed for in vivo toxicity morphology
of the airway did not differ from controls. These data indicate
that CDK8 inhibition may induce respiratory toxicity but also
exemplifies a translatability between 3D human airway assess-
ment and in vivo toxicity. In conclusion, the 3D airway model
enables assessment of respiratory toxicity in vitro to increase con-
fidence in safety prior to in vivo toxicity testing and, thus, may
result in both reduced animal use and attrition in drug discovery
projects.

http://dx.doi.org/10.1016/j.toxlet.2017.07.403

P-04-05-11
The role of St. John’s Wort against formaldehyde
toxicity induced by inhalation in rats

Sezgin Aydemir 1,2, Ayfer Beceren 1, Mert Gecim 1, Ozlem Bingol
Ozakpinar 3, Ahmet Ozer Sehirli 4, Gulden Zehra Omurtag 5

1 Department of Pharmaceutical Toxicology, Faculty of Pharmacy,
Marmara University, Haydarpasa-Istanbul, Turkey
2 Department of Pathology Laboratory Technicianship, Vocational
School of Health Related Services, Marmara University,
Haydarpasa-Istanbul, Turkey
3 Department of Biochemistry, Faculty of Pharmacy, Marmara
University, Haydarpasa-Istanbul, Turkey
4 Department of Pharmacology, Faculty of Pharmacy, Marmara
University, Haydarpasa-Istanbul, Turkey
5 Department of Pharmaceutical Toxicology, Faculty of Pharmacy,
Istanbul Medipol University, Kavacik-Istanbul, Turkey

Formaldehyde (F) is a genotoxic substance that causes detrimen-
tal effects on the upper respiratory system. St. John’s wort (SJW) is
a medicinal plant has antioxidative and anti-inflammatory prop-
erties. The present study is aimed to investigate the possible
protective effect of SJW on F-induced lung toxicity via determina-
tion of malondialdehyde (MDA), glutathione (GSH), interleukin-6
(IL-6) and TNF-alpha levels and DNA damage in rats.

Wistar albino rats was included and divided into 4 groups; con-
trol, SJW, F (6 ppm for 6 weeks) and F+SJW groups. Related groups
received SJW at a dose of 300 mg/kg/day. After completing exper-
imental protocols, animals were decapitated and the lung tissue
was removed for MDA, GSH, IL-6 and TNF-alpha determinations
and the comet assay was conducted with fresh blood samples to
investigate DNA damage.

We found that IL-6 and TNF-alpha concentrations were signif-
icantly higher in the F group compared with the control group
(p < 0.01 and p < 0.001, respectively). F also increased MDA levels
and decreased GSH levels in the lung tissue. The mean percent tail

DNA (%DNAT) was higher in F compared to the control (p < 0.001) in
the comet assay. SJW treatment reversed these effects significantly
against FA-induced oxidative damages. In conclusion, F-induced
toxicity in rats increases oxidative damage in the lung and induced

dx.doi.org/10.1016/j.toxlet.2017.07.402
dx.doi.org/10.1016/j.toxlet.2017.07.403
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anatomical regions of the respiratory tract, as well as the interplay
of different organs/tissues in vitro.

http://dx.doi.org/10.1016/j.toxlet.2017.07.407
ARTICLE
Abstracts / Toxicology

NA damage in lymphocytes. SJW treatment was protective against
-induced toxicity in rats.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.404

-04-05-12
omparative analysis of respiratory, skin and
ye irritation potential of chemicals using
apanese GHS classification

tsushi Ono 1, Yumi Hiraoka 2, Akihiko Hirose 3, Hideto Jinno 4

Graduate School of Medicine, Dentistry and Pharmaceutical
ciences, Okayama University, Okayama, Japan
Faculty of Pharmaceutical Sciences, Okayama University, Okayama,

apan
Division of Risk Assessment, National Institute of Health Sciences,
okyo, Japan
Faculty of Pharmacy, Meijo University, Nagoya, Japan

hemical respiratory irritation is an important public and occu-
ational health concern. Currently, standard test method for the
espiratory irritation is not available. On the other hand, for skin
r eye irritation, the in vivo and in vitro OECD test guidelines are
vailable. We hypothesis that chemical respiratory irritation seems
hare common mechanisms with chemicals that cause skin or eye
rritation. In this study, respiratory, skin and eye irritation poten-
ial of chemicals are comparatively analyzed using Japanese GHS
atabase. The GHS classification by the Japanese government until
013 was used as a data source. Skin or eye irritation were clas-
ified by results of an animal study and also by human evidences,
ut respiratory irritation was basically classified by evidences in
uman. About 40% (768/1837) of analyzed chemicals were clas-
ified as positive of respiratory irritation. Information for skin or
ye irritation are available for 696 of 768 chemicals and about 97%
674/696) of respiratory irritating chemicals are classified as posi-
ive in skin or eye irritation. The overlap of respiratory/eye irritation
95.7%) is higher than the overlap of respiratory/skin irritation
84.9%) suggesting mucosal irritation is involved as common mech-
nisms for respiratory and eye irritation. Therefore, there may be a
oncern for respiratory injury for more than 700 chemicals which
lassified as positive in skin and/or eye irritation even if not avail-
ble information for the respiratory irritation. Our results suggested
hat the test method for skin or eye irritation is possible to apply
or screening of chemical respiratory irritation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.405

-04-05-13
comparison of suspension versus air–liquid

nterface experiments to assess the
pro-)fibrotic potential of carbon nanotubes
n vitro

ana Barosova 1, Savvina Chortarea 1, Dedy Septiadi 1, Monita
harma 2, Amy J. Clippinger 2, Fikad Zerimariam 1, Alke
etri-Fink 1, Barbara Rothen-Rutishauser 1

Adolphe Merkle Institute, University of Fribourg, Fribourg,
witzerland
PETA International Science Consortium Ltd., London N1 9RL, United
ingdom
ulti-walled carbon nanotubes (MWCNTs) with their extraordi-
ary properties (stiffness, conductivity, etc.) are among the most
ommonly used nanomaterials. However, MWCNTs can be released
 PRESS
s xxx (2017) xxx–xxx 5

into the environment during production or life-cycle of commercial
products, resulting in human exposure to MWCNTs primarily via
inhalation. Therefore, the need to design relevant human lung cell
co-culture model and exposure strategies to assess possible adverse
effects are required. Since pulmonary fibrosis has been identified
as a key adverse effect linked to MWCNTs exposures, aim of this
study was to develop a responsive and reliable multi-cellular model
suitable for mimicking the inhalation of MWCNTs. The cell model
consisting of human cell lines (A549 epithelial cells, MRC-5 fibro-
blasts and THP-1 macrophages) was cultured under submerged
conditions and exposed to MWCNTs suspension (10–20 �g/mL in
0.1% BSA). In comparison, cells cultured at the air–liquid interface
(ALI) were exposed to aerosolized MWCNTs (∼1–20 �g/cm2) using
the air–liquid interface cell exposure system (VITROCELL© Cloud
system). Our results of acute (24 h) and prolonged (96 h) expo-
sures of MWCNTs suggest that prolonged exposures are important
in prediction of potential (pro-)fibrotic effects by measuring the
cytokine release (osteopontin, platelet-derived growth factor and
transforming growth factor-�). Cells exposed to suspension are
more responsive, since all the material is deposited at one dose
interacting with cells for a longer period, while ALI experiment
follows more realistic scenario with repeated deposition of low
MWCNTs concentrations with respective response.

http://dx.doi.org/10.1016/j.toxlet.2017.07.406

P-04-05-14
Long term culture of nasal–tracheal–bronchial
and bronchiolar human airway epithelia at
interconnected and dynamic liquid flow
conditions

Samuel Constant 1, Mireille Caulfuty 1, Paul Alouani 1, Gregory
Fischler 2, Song Huang 1, Ludovic Wiszniewski 1, Adrien Roux 2,
Luc Stoppini 2

1 Epithelix, Plan-les-Ouates, Switzerland
2 Hepia – University of Applied Sciences Western, Geneva,
Switzerland

We herein report the first interconnection of four fully differ-
entiated epithelia reconstituted from primary human cells from
different anatomical origin namely from the nose, the trachea and
the bronchi (three versions of the MucilAirTM system) and small
airways (SmallAirTM).

The system is composed of a culture plate allowing 3D models
grown in Transwell to be (i) interconnected via the basal com-
partment through meso-fluidics (0.3 ml/min of a common culture
medium) and (ii) maintained at the air–liquid interface.

Stability in term of morphology and function of the four fully
differentiated human airway epithelia was evaluated. End points
measurement included longitudinal tissue integrity assessment
(TEER); Cilia activity (Cilia Beating Frequency) and morphological
and histological evaluation (H/E-Alcian blue staining).

The study concluded that minor differences are observed for all
tested end-points after 6 weeks of culture at interconnected and
dynamic liquid flow conditions, therefore this model allows testing
the toxicity of the chemical compounds simultaneously on several

dx.doi.org/10.1016/j.toxlet.2017.07.404
dx.doi.org/10.1016/j.toxlet.2017.07.405
dx.doi.org/10.1016/j.toxlet.2017.07.406
dx.doi.org/10.1016/j.toxlet.2017.07.407
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-04-05-15
rotective role of St. John’s Wort on
ormaldehyde-induced lung tissue injury:
nhibiton of inflammation and oxidative stress

ediated apoptosis

yfer Beceren 1, Sezgin Aydemir 1,2, Ozlem Bingol Ozakpinar 3,
hmet Ozer Sehirli 4, Gulden Zehra Omurtag 5

Department of Pharmaceutical Toxicology, Faculty of Pharmacy,
armara University, Haydarpasa-Istanbul, Turkey
Department of Pathology Laboratory Technicianship, Vocational
chool of Health Related Services, Marmara University,
aydarpasa-Istanbul, Turkey
Department of Biochemistry, Faculty of Pharmacy, Marmara
niversity, Haydarpasa-Istanbul, Turkey
Department of Pharmacology, Faculty of Pharmacy, Marmara
niversity, Haydarpasa-Istanbul, Turkey
Department of Pharmaceutical Toxicology, Faculty of Pharmacy,

stanbul Medipol University, Kavacik-Istanbul, Turkey

ormaldehyde (FA) is a ubiquitous environmental and occupational
ollutant. It has been shown that its exposure is associated with

nflammation and oxidative stress in the airways. St. John’s Wort is a
hytomedicine that has both anti-inflammatory and antiprolifera-
ive properties. The purpose of the present study was to investigate
he protective effect of SJW against FA – induced lung toxicity and
o evaluate the potential role of macrophage inflammatory protein

(MIP-1), TNF-alpha and, iNOS genes mediated oxidative stress
nd apoptosis.

A total of 32 Wistar albino rats were included and divided into 4
roups with 8 animals in each; Control, SJW, FA (6 ppm, 6 weeks by
nhalation), FA+SJW groups. SJW was given at a dose of 300 mg/kg
ody. RT-PCR applied to detect the mRNA expression of MIP-1,
NF-alpha and, iNOS in the lung tissues. Caspase-3 levels were also
easured with immunohistochemistry method.
According to RT-PCR analysis, the expressions of iNOS, MIP-1

nd TNF-alpha were clearly enhanced by FA exposure (p < 0.001).
he aggravation of damage in FA group was significantly
revented by SJW. Additionally, caspase-3 levels were signifi-
antly higher in the FA group compared to the other groups.
hese results suggest that increased inflammatory and apoptotic
esponse to FA exposure is mediated by inflammatory genes and
aspase-3. We suggested that SJW can be used as a promis-
ng protective agent against formaldehyde toxicity because of
he obvious beneficial effects on inflammatory and apoptotic
arameters.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.408

-04-05-16
lternative approaches for acute inhalation

oxicity testing to address global regulatory and
on-regulatory data requirements

odie Melbourne 1, Monita Sharma 1, David Allen 2, Amy
lippinger 1

PETA International Science Consortium Ltd., London, United
ingdom
Integrated Laboratory Systems, Inc – NTP Interagency Center for the
valuation of Alternative Toxicological Methods (NICEATM), Research

riangle Park, United States

nhalation is a major route of exposure to airborne contaminants.
herefore, understanding the hazards associated with inhaled
 PRESS
s xxx (2017) xxx–xxx

materials such as environmental chemicals, household products,
tobacco-based products, and other substances is vital. Acute sys-
temic toxicity tests identify chemicals that could cause illness or
death immediately or shortly after a single exposure. Regulatory
testing for acute inhalation toxicity is often conducted following
test guidelines from the Organisation for Economic Co-operation
and Development (OECD). These tests are primarily based on
lethality in rodents and provide little or no elucidation of the
mechanisms of observed toxicity. To identify approaches that can
reduce and replace animal use for acute inhalation toxicity testing,
an international group of experts convened at a 2016 workshop
co-hosted by the PETA International Science Consortium Ltd. and
the US NTP Interagency Center for the Evaluation of Alternative
Toxicological Methods (NICEATM). The outcome of the workshop
was the formation of working groups focused on: (1) developing
a database of existing acute systemic toxicity data; (2) prepar-
ing a state-of-the-science review on mechanisms and assays for
acute inhalation toxicity; (3) developing in silico models; and (4)
conducting a proof-of-concept study to optimize an integrated
approach comprised of in vitro and in silico methods that results
in standardized protocols that can be used across laboratories.
The overall goal of this work is to propose a defined strategy
based on non-animal methods that can replace acute inhala-
tion testing in animals for both regulatory and non-regulatory
purposes.

http://dx.doi.org/10.1016/j.toxlet.2017.07.409

P-04-05-17
PLATOX – In vitro and in vivo investigations
(28-day inhalation) to generate valid toxicity
data for risk assessment of carbon-based
nanoplatelets

Otto Creutzenberg 1, Christina Ziemann 1, Helena Oliveira 2,
Lucian farcal 3, Sabina Burla 3

1 Inhalation Toxicology, Fraunhofer ITEM, Hannover, Germany
2 Biology, CESAM & CICECO, University Aveiro, Aveiro, Portugal
3 BIOTOX Srl, Cluj-Napoca, Romania

Carbon-based nanoplatelets (CNP) represent a new class of 2-D
nanostructures in multiple variants and with interesting functional
properties (material enforcement and electrical conductivity). A
very high toxicity is not expected for nanoplatelets, however, haz-
ard characterisation is still incomplete. Typical CNP candidates
were selected, covering single layer/multilayer graphene, carboxyl
graphene, single layer graphene oxide, and graphite oxide. Printex
90

®
served as particulate, non-platelet reference. The commer-

cially available CNP (ACS Material, USA) were first characterised
regarding sterility/endotoxin and morphology (SEM pictures) and
the BET surface was re-evaluated. As in vitro screening models
both, primary rat alveolar macrophages (AM) and MRC-5 human
lung fibroblast cells were analysed on membrane damage (LDH
release) and metabolic activity (AlamarBlue

®
test). Interestingly,

the two single layer graphens induced marked concentration-
dependent membrane damage in AM after 24 h of incubation,
with a BMD30 of 3.2 and 2.5 �g/cm2, whereas no such effect was
observed for MRC-5 cells. Some LDH release was also observed for
single layer graphite oxide (BMD30: 39.3 �g/cm2). The other mate-
rials were nearly inactive. Significant effects on metabolic activity
were not observed. In AM, single layer graphenes additionally

induced direct DNA damage and release of PGE2. In conclu-
sion, single layer graphenes seem to possess (geno)toxic potential
in vitro in AM, but not in lung fibroblasts. Based on the in vitro
screening and for validation, two CNP were selected for a 4-week

dx.doi.org/10.1016/j.toxlet.2017.07.408
dx.doi.org/10.1016/j.toxlet.2017.07.409
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nhalation study as the next step. - PLATOX funding: FP7- ERA-NET
IINN.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.410

-04-05-18
esults of the project NanoEmission – Effects of
ariumsulfate nanoparticles before and after
aste incineration processes on human lung

ells

arah Thomas, Berit Schumann, Felix Glahn, Heidi Foth

Martin-Luther-University Halle-Wittenberg, Medical Faculty,
nstitute of Environmental Toxicology, Halle (Saale), Germany

n increasing number of products used in our every-day life
ontains nanomaterials. Eventually such products end up in waste-
ncineration at the end of their life-cycle. The aim of the project

anoEmission, funded by the German Federal Ministry of Educa-

ion and Research (BMBF), was to assess whether nanoparticles
n the exhaust air emitted from waste-incineration plants pose

risk to humans and the environment. When comparing the
 PRESS
s xxx (2017) xxx–xxx 7

cytotoxicities of nano- and micro-scale BaSO4-particles before
and after incineration in a technical center-scale incinerator and
particles from the exhaust gas of combustion without added
nanoparticles a significant difference between the effects of the
various BaSO4-particles could not be detected. Also there were no
significant differences between the cytotoxic effects of fresh BaSO4-
nanoparticles and particles up to 200 nm from the exhaust gas of
a large-scale waste incineration plant resulting from combustion
of household waste with or without added BaSO4-nanoparticles.
In line with these findings no significant differences were detected
between the effects on cell cultures of fresh and annealed BaSO4-
nanoparticles. Taken together these results suggest that thermal
treatment does not have a significant effect on the toxicolog-
ical profiles of BaSO4-nanoparticles. However this study is not
a complete risk assessment and its results cannot be trans-
ferred directly to other nanomaterials. The mechanism behind
the toxic effects of BaSO4-nanoparticles could not be resolved
in this project completely. Nevertheless oxidative stress does
not seem to be the major driving force behind it. For comple-

tion of the risk assessment of these particles further studies are
necessary.

http://dx.doi.org/10.1016/j.toxlet.2017.07.411

dx.doi.org/10.1016/j.toxlet.2017.07.410
dx.doi.org/10.1016/j.toxlet.2017.07.411
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from Comunidad de Madrid, and Ref. RTA2015-00010-C03-03 from
Ministerio de Economía y Competitividad, Spain.
-04-06-01
etabolic flux analysis in human dopaminergic

eurons under toxicant stress

ohannes Delp 1,2, Simon Gutbier 1,2, Liang Zhao 3, Christin
asada 4, Thomas Hartung 3, Stefan Kempa 4, Katharina Nöh 5,
arcel Leist 1

In vitro Toxicology and Biomedicine, University of Konstanz,
onstanz, Germany
Research Training Group 1331, University of Konstanz, Konstanz,
ermany
Center for Alternatives to Animal Testing (CAAT), Johns Hopkins
niversity, Bloomberg School of Public Health, Baltimore, United
tates
BIMSB Proteomics/Metabolomics, Max-Delbrück-Centrum für
olekulare Medizin (MDC), Berlin, Germany
Institut für Bio-und Geowissenschaften, IGB-1: Biotechnologie,
orschungszentrum Jülich GmbH, Jülich, Germany

ackground: LUHMES cells are non-transformed conditionally
mmortalized human neuronal precursor cells which can be dif-
erentiated to dopaminergic neurons within six days.

Methods: Proliferating or differentiated cells were used for
xperiments. Metabolomics analysis was performed using an LC-
S approach. For isotope labeling metabolic flux analysis cells were

ed with 13C-glucose or 13C-glutamine. Subsequent GC-MS/MS
nalysis was used to quantify metabolite pools and fluxes. Flux
aps resulted from modeling based on absolute concentrations

nd label incorporations into the central carbon metabolism (CCM)-
etabolites.
Results: Upon differentiation, LUHMES cells change their

henotype from precursor to fully differentiated dopaminergic
eurons, e.g. shown by cell cycle arrest & expression of tyrosine
ydroxylase. This change in phenotype is accompanied by a change

n concentrations and fluxes of intermediates of the CCM. Using
table isotope labelled metabolite precursors, a flux map of the
CM of LUHMES was established for undifferentiated and differ-
ntiated cells. The metabolic flux analysis indicated that precursor
ells have a stem cell-like metabolism, whereas differentiated cells
cquire a neuronal-like metabolism. E.g. cells consumed drastically
ess glutamine when differentiated and began to secrete gluta-

ate. Based on this set of background data, the metabolic impact of

oxic chemicals can be described in high detail for various neuronal
ifferentiation stages. E.g., substances that specifically inhibited
eurite outgrowth, affected central carbon metabolism in a char-

378-4274/
acteristic way. For the neurotoxicant MPP+ metabolic disturbances
occurred long prior to other signs of damage. Compensatory flux
regulations like increased utilization of glutamine were observed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.413

P-04-06-02
Association between pyrethroid exposure and
neurodegenerative disorders

Arturo Anadon, José-Luis Rodríguez, Irma Ares, Marta Martínez,
María-Rosa Martínez-Larrañaga, María-Aránzazu Martínez

Department of Toxicology and Pharmacology, Faculty of Veterinary
Medicine, Universidad Complutense de Madrid, Madrid, Spain

Pyrethroids have been grouped into two subclasses (Types I and
II) based on chemical structure and the production of either the T
(tremor) or CS (choreoathetosis with salivation). In mammals, as in
insects, the presence of a �-cyano substituent in S configuration in
the 3-phenoxybenzyl alcohol moiety (pyrethroids Type II) greatly
enhances acute neurotoxicity. Pyrethroid-dependent neurotrans-
mitter release from presynaptic nerve terminals in the brain has
been documented. There is a concern if exposure to pyrethroids
causes dopaminergic degeneration. The present study examined
in male Wistar rats the effects of cyfluthrin (Type II pyrethroid)
on dopamine and metabolites levels in five brain regions (hypo-
thalamus, midbrain, hippocampus, striatum and prefrontal cortex),
major areas of monoaminergic systems involved in cognitive per-
formance, learning and memory and motor activity, which could
be targets for this pyrethroid. A dopamine (DA) depleting, dose-
dependent, effect was produced by this insecticide (5–20 mg/kg
body weight, for 6 days). Also, levels of DOPAC and HVA metabo-
lites decreased in all brain regions studied. Additionally, cyfluthrin
reduced the expression of DAT and VMAT2 in the striatum. Finally,
using in vitro model system, we found cyfluthrin caused cell death
in SH-SY5Y cells, as well as reactive oxygen species generation.
These results imply cyfluthrin as a DA neurotoxin and possible envi-
ronmental risk factor of neurodegenerative diseases. This work was
supported by Projects (ALI-BIRD-CM Program) Ref. S2013/ABI-2728
http://dx.doi.org/10.1016/j.toxlet.2017.07.414

TOXLET-9862; No. of Pages 5

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.413
dx.doi.org/10.1016/j.toxlet.2017.07.414
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compounds. This different behavior confirm the need of specie-
specificity in toxicity tests.

http://dx.doi.org/10.1016/j.toxlet.2017.07.417
ARTICLE
P-04-06 / Toxicology

-04-06-03
ehaviorally active environmental chemicals
arget genes of cell-autonomous control of
eural progenitors and interneuron
evelopment in hippocampus. Possible
icroRNA involvement

alter Lichtensteiger 1, Catherine Bassetti-Gaille 1, Hubert
ehrauer 2, Jelena Kühn-Georgijevic 2, Jesus A.F. Tresguerres 3,
argret Schlumpf 1

GREEN Tox and Institute of Veterinary Pharmacology and
oxicology, University of Zurich, Zurich, Switzerland
Functional Genomics Center, University of Zurich and Swiss Federal

nstitute of Technology, Zurich, Switzerland
Department of Physiology, Universidad Complutense, Madrid, Spain

evelopmental exposure to PCBs, bisphenolA, or chlorpyrifos
mpairs hippocampus-dependent behaviors in offspring. In search
or effects on signaling networks, we treated pregnant rats with
roclor1254 (PCB mixture), bisphenolA (5, 0.5 mg/kg) in feed, or
hlorpyrifos (3, 1 mg/kg) subcutaneously. Transcriptome analysis
NGS) in male hippocampus at postnatal day 6 showed effects on
ranscription of Sox and Pou genes involved in cell-autonomous
evelopmental regulation, and on neuregulin1 and Erbb4. Sox6,
ox11, Pou2f2/Oct2, Pou3f2/Brn2 were upregulated by all treat-
ents, additional Sox genes and Pou2f1/Oct1 were affected by

wo treatments. Effects on Sox6, Sox11, Nrg1, Erbb4, Pou2f1/Oct1
ere confirmed by real time RT PCR. Protein analyses are ongoing.

he absence of changes in females suggests a link with proliferat-
ng cells because male hippocampus exhibits higher proliferation
ates at this developmental stage. Sox6 upregulation may have
esulted from downregulation of microRNA-24 observed in male
ippocampus with all chemicals, since microRNA-24 suppresses
ox6 transcription in other models. Indirect activational effects
n Sox6 transcription are also possible. Sox6 inhibits terminal
ifferentiation of neural stem/progenitor cells and oligodendro-
yte precursors, and controls development of medial ganglionic
minence-derived interneuons. The concomitant involvement of
rg1 and its receptor Erbb4, controlling interneuron migration,

uggests possible effects on interneuron development. A marker of
GE-derived interneurons, parvalbumin, was down-regulated by

CB and chlorpyrifos. In conclusion, our investigation revealed con-
ergent actions of different types of behaviorally active chemicals
n genes involved in the control of major developmental processes
n hippocampus.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.415

-04-06-04
re-and postnatal cypermethrin exposure in
ats causes persistent behavioral alterations

nna Rashkivska, Mykola Prodanchuk, Nataliia Kornuta, Maryna
inovieva

Laboratory of Experimental Toxicology and Mutagenesis, L.I.
edved’s Research Center of Preventive Toxicology, Food and

hemical Safety, Kyiv, Ukraine

nvestigation of cypermethrin influence on rats nervous system in
he pre- and postnatal period. The study was conducted on Wistar

annover rats obtained from L.I. Medved’s Research Center SPF
ivarium. Mated female rats were exposed to Cypermethrin at 0;
.5; 9.0; 17.5; 35 and 70 mg/kg bw daily during gestation and lac-
ation period. Investigation of neurobehavioral reactions of pups
 PRESS
s xxx (2017) xxx–xxx

was conducted in accordance to OECD 426 (Guideline for Testing of
Chemicals. Developmental Neurotoxicity Study) on PND 13, 17 and
21. Motor activity, number of rearings, defecation, urination, length
of grooming were measured in open field. In the high dose group
offsprings statistically significant decrease in body weight gain was
observed from 13 to 21 PND. Statistically significant decrease of
rearings on 13 and 21 PND, and statistically significant increase of
the time to first step in open field on 21 PND was noted. In the
group of pups exposed to Cypermethrin at 35 mg/kg bw signifi-
cant decrease in body weight gain (13–17 PND), and statistically
significant increase of time to first step on 21 PND were found.
Urination and defecation rate of offsprings treated by Cyperme-
thrin at 17.5; 35 and 70 mg/kg bw were lower then in control
group although without clear dose dependence. Cypermethrin at
9.0 and 4.5 mg/kg bw didn’t cause any changes of studied param-
eters. Cypermethrin given to rats during pregnancy and lactation
produced open field exploratory behavior depression in offsprings
at doses 70 and 35 mg/kg bw.

http://dx.doi.org/10.1016/j.toxlet.2017.07.416

P-04-06-05
Assessment of neurotoxicity assay based on
neural-like cells from human adipose derived
stem cells

Sara Tirendi, Chiara Scanarotti, Stefania Vernazza, Anna Maria
Bassi

Department of Experimental Medicine, University of Genoa,
University, Genova, Italy

Evaluation of chemical health and environmental effects has
become a pressing issues of EU regulatory systems. In vitro animal
models of nervous system provide an important tool for functional
studies at cellular/molecular levels. Notably, rodent and human
nervous systems differ considerably, than in vitro methods based
on human biology can predict toxicities that were missed by the
current regime.

Aim of study was to generate standardized neural precursor
populations from human Adipose-derived Stem Cells (hADSC), by
tissue routinely discarded after liposuction surgeries. hADSC ampli-
fication was carried in presence of defined human platelet lysate,
LysetTM, as FBS substituted. RT-PCR analysis confirmed expression
of several stem markers (i.e. Nanog and OCT4), after 8 subcul-
tures. Therefore hADSC were submitted to neural differentiated
procedures, according to Ahmadi et al. (2011), showing first a
neurosphere-like and then a neural-like morphology (N-hADSC).
After 2 weeks of differentiation procedure, IHC analysis pointed out
positiveness for Nestin (early neuronal marker) and GFAP (astro-
cytic marker). To test the suitability of N-hADSC as model for neural
toxicity assessment.

N-hADSC and rat cortical neuron cells were exposed for
24–48 hours to three neurotoxic compounds (1–10 �M Carbaryl,
Lidocaine and Phenytoin) and toxic effects were evaluated by
means of Alamar Blue

®
Cell Viability. Resazurin levels showed a

marked reduction only in rat cortical neurons during exposure
to Carbaryl, and an increase only in N-hADSC exposed to other

dx.doi.org/10.1016/j.toxlet.2017.07.415
dx.doi.org/10.1016/j.toxlet.2017.07.416
dx.doi.org/10.1016/j.toxlet.2017.07.417
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tive status of these patients is essential and it seems that reducing
oxidative stress can affect their cognitive disorders.

http://dx.doi.org/10.1016/j.toxlet.2017.07.420
ARTICLE
P-04-06 / Toxicology

-04-06-06
evelopmental neurotoxicity: Sex differences in

oxic effects and toxic effects on sex differences

dward Levin

Department of Psychiatry and Behavioral Sciences, Duke University
edical Center, Durham, NC, United States

he most common genetic polymorphism is sex. The most obvi-
us sex differences concern reproduction, but there are other
ex differences such as height. Likewise, there are sex differ-
nces in behavior that relate to reproduction and there are other
ex differences as well. As with height, sex differences in non-
eproductive neurobehavioral function are not dichotomous but
ave overlapping continuous distributions. Neurotoxicants have
een shown in many studies including our own to have differential
ffects in females and males. Some sex differences in neurotoxic
esponse are a diminution or reversal of normal sex differences
n neurobehavioral function. In rats, we have found that expo-
ure to the organophosphate insecticide chlorpyrifos significantly
educes normal sex differences in radial-arm maze spatial working
emory. Control males have fewer working memory errors than

emales. Low-dose neonatal chlorpyrifos exposure (1 mg/kg/day,
ostnatal days 1–4) to rats reduces errors in females and increases
hem in males, eliminating this normal sex difference. Neurotoxic
iminution of normal sex differences is not limited to insecticides.
evelopmental exposure of rats to a low dose (0.03 mg/kg/day

hroughout gestation) of the polyaromatic hydrocarbon, benzo-a-
yrene (BaP) causes a significant reversal of a normal sex difference

n locomotor activity in which female rats are normally more active
han male rats. Prenatal BaP exposure causes a hyperactivity dur-
ng adolescence in males but not females, eliminating the normal
ex difference in locomotor behavior. Low dose developmental
xposure can cause long-lasting diminution of these normal sex
ifferences.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.418

-04-06-07
re zebrafish larval motility assays sufficient to
redict long-term neurobehavioral effects of
mbryonic toxicant exposure in zebrafish?

ilah Glazer, Edward Levin

Department of Psychiatry and Behavioral Sciences, Duke University
edical Center, Durham, NC, United States

ebrafish larval motility assays have become widely used to
ncrease throughput of neurobehavioral testing. These can be valu-
ble for providing an index of integrated neural response in a living
rganism. However, it is important to determine how accurate lar-
al assays are for predicting longer-term neurobehavioral effects of
mbryonic neurotoxicant exposure. In several studies, we exposed
ebrafish to low-levels of potentially neurotoxic chemicals in the
rst 5 days of embryonic development. As larvae, the fish were
ested for locomotor activity in response to alternating light and
ark conditions. Fish with the same exposures were tested in adult-
ood on behavioral tests including sensorimotor startle response
nd habituation, novel tank diving and exploration, shoaling behav-
or and predatory escape. The results show that in some cases larval
otility testing predicted later behavioral disruption by embryonic
hemical exposure. In other cases, larval motility was disrupted
ut there was little or no behavioral impairment detected in adult-
ood. Finally, and most importantly, there were cases where the
 PRESS
s xxx (2017) xxx–xxx 3

larval motility assay did not detect effects at doses that were later
found to disrupt adult behavior. For example, 0.01 �M of IPP had
no effect on activity level in 6 dpf larvae. However there were sig-
nificant alterations in the response to multiple adverse stimuli in
the developmentally exposed adults. Similar patterns were seen
following treatment with BDE-99, BDE-47, BPDP, and IDDP. These
data suggest that assays relying solely on larval behavioral screens
may be inadequate for detecting long-term neurotoxic risks.

http://dx.doi.org/10.1016/j.toxlet.2017.07.419

P-04-06-08
Investigation on the relationship between
oxidative stress and cognitive neuropsychology
status in patients with MS

Ali Akbar Malekirad 1, Hakimeh Nikpour 2,3, Fardin Faraji 4, Sima
Abbasi 5

1 Department of Biology, Payame Noor University, Tehran, Islamic
Republic of Iran
2 Department of Psychology, Payame Noor University, Tehran, Islamic
Republic of Iran
3 Toxicology and Diseases Group, Pharmaceutical Sciences Research
Center, Tehran University of Medical Sciences, Tehran, Islamic
Republic of Iran
4 Department of Neurology, Arak University of Medical Sciences,
Tehran, Islamic Republic of Iran
5 Department of Literature, Payame Noor University, Tehran, Islamic
Republic of Iran

Oxidative stress by changing the amount of reactive oxygen species
(ROS) and antioxidant parameters can cause several neurological
disorders such as multiple sclerosis (MS). MS patients often have
cognitive impairments that often impact on speech, finding the
word and remembering the pronunciation of word. Therefore, we
decided to investigate the relationship between oxidative stress
and cognitive Neuropsychology status of patients with MS.

In this clinical trial in collaboration with the MS Society of
Markazi province, 58 non-depressed patients with Multiple Scle-
rosis were randomly selected. Blood samples were taken and
oxidative stress factors and cognitive function (memory, inhibitory
control and selective attention, decision-making Planning, sus-
tained attention, social cognition and cognitive flexibility) were
measured. Manifold correlation test was used to analyze the data.

The results showed that there is a significant relationship
between oxidative stress indices on one hand, and memory,
inhibitory control, selective attention, decision-making, planning,
Sustained attention, social cognition and cognitive flexibility on the
other hand. Due to the relationship between cognitive dysfunction
and oxidative stress in patients with MS, and because patients are
suffering from this disorder, paying attention to mental and cogni-

dx.doi.org/10.1016/j.toxlet.2017.07.418
dx.doi.org/10.1016/j.toxlet.2017.07.419
dx.doi.org/10.1016/j.toxlet.2017.07.420
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nal neuroplasticity and behavior and as such likely significantly
impact offspring development.

http://dx.doi.org/10.1016/j.toxlet.2017.07.423
ARTICLE
P-04-06 / Toxicology

-04-06-09
nvestigation on the effect of melatonin on
atigue in patients with multiple sclerosis

ardin Faraji 1, Ali Akbar Malekirad 2,3, Farzane Fuladi 4, Afsoon
alaie 5, Keyvan Ghasami 1, Ali Reza Ashtiyani 1

Department of Neurology, Arak University of Medical Sciences,
rak, Islamic Republic of Iran
Department of Biology, Payame Noor University, Tehran, Islamic
epublic of Iran
Toxicology and Diseases Group, Pharmaceutical Sciences Research
enter, Tehran University of Medical Sciences, Tehran, Islamic
epublic of Iran
Department of Medicine, Arak University of Medical Sciences, Arak,

slamic Republic of Iran
Department of Health, Islamic Azad university, Arak, Islamic
epublic of Iran

his study is a randomized control clinical trial double Blind. In this
tudy, 62 patients with MS in collaboration with the MS Society of
entral Province had final inclusion criteria. After filling out the
onsent form by patients, they were assigned to an intervention
roup and a control group. Patients received the drug in addi-
ion to control MS (Interferon) during the intervention period of
weeks, were placed into the first group (intervention group) and

hey received 3 mg melatonin every night, one hour before bedtime.
he control group received placebo. Fatigue Severity Scale (FSS) test
as used to check the signs of fatigue and in this regard, patients
ere evaluated by a specialized neurology at the beginning of the

tudy and 8 weeks later.
The obtained findings showed that in the experimental interfer-

nce of drug testing melatonin compared with placebo, melatonin
an reduce the Expanded Disability Status Scale (EDSS). Also, due
o the impact factor ETA (0.001), the effect of this drug on the EDSS
s weak. Moreover the experimental interference of drug testing

elatonin in the intervention group compared to the control one
hich received placebo reduces fatigue and because of the lower

SS average score of 36 and also due to the impact factor ETA
0.202), the effect of this drug is acceptable on fatigue.

The results of this study are as follow: Melatonin could be at
he forefront of adjuvant drugs for the treatment of MS due to its
ifferent multilateral effects and its resistance in improvement of
linical symptoms and blood antioxidants, sleep quality, reducing
atigue, and improving quality of life because of its few side effects.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.421

-04-06-10
D networks of iPSC-derived neurons and glia
or high-throughput neurotoxicity screening

ienke Wevers, Remko van Vught, Karlijn Wilschut, Arnaud
icolas, Chiwan Chiang, Henriëtte Lanz, Sebastiaan Trietsch, Jos

oore, Paul Vulto

Mimetas, Leiden, Netherlands

he assessment of neurotoxicity remains a major scientific chal-
enge due to the complexity of the central nervous system. Current
trategies to evaluate toxicity of drugs and chemicals are predom-
nantly based on ex vivo or in vivo animal studies. These models

ave limited predictability for neurotoxicity in humans and are
ot amenable to high-throughput testing. In order to overcome
hese limitations we are developing a neurotoxicity model based
n iPSC-derived neurons in OrganoPlatesTM. This microfluidic plat-
 PRESS
s xxx (2017) xxx–xxx

form enables high-throughput screening of miniaturized organ
models. A mixed population of human iPSC-derived neurons con-
sisting of GABAergic and glutamatergic neurons with supporting
astrocytes was cultured in 3D, closely representing the physiology
of the human brain. As a part of the validation, proper network
formation was observed by neuron-specific immunostainings and
neuronal electrophysiology was analyzed by a calcium sensitive
dye indicating spontaneous neuronal firing. Additionally, we inves-
tigated the dose-response neurotoxic effects of methylmercury
and endosulfan on neuronal viability. The OrganoPlateTM platform
enables real time analysis of neurotoxic effects of compounds in
high-throughput. This iPSC-derived neuronal model can be used to
refine animal experiments and has the potential to better predict
adverse effect in humans and hence to improve clinical develop-
ment success.

http://dx.doi.org/10.1016/j.toxlet.2017.07.422

P-04-06-11
Exposure to glyphosate and glyphosate-based
herbicides during the perinatal period affect
maternal behavior and maternal brain plasticity

Julie Dechartres, Jodi L. Pawluski, Niece Nmezu, Charlène
Renoult, Thierry D. Charlier

University of Rennes 1, INSERM UMR 1085 Research Institute in
Health, Environment and Occupation, Rennes, France

Glyphosate is widely found in non-selective herbicides such as
Round-Up®. Annual use of this pesticide (up to 125,000 tons active
compound in 2014, NOAEL 50 mg/kg/day) raises great public con-
cerns regarding its potential effect on health. Indeed, recent work
in rodent models suggests that glyphosate-based herbicide (GBH),
amongst many other effects, can affect various neurotransmitter
systems, and underlying behavior. Here, we investigated the effects
of perinatal exposure to GBH or glyphosate alone on maternal
behavior and neurobiological correlates in rats. Pregnant female
Sprague-Dawley rats received water solution (control), glyphosate
(5 mg/kg/day) or GBH (Round-Up 5 mg/kg/day of glyphosate) by
ingestion from gestational day (GD) 9 to post-natal day (PND) 22.
Maternal behavior was scored from PND1 to PND6. There was no
difference in litter size but percentage of male offspring was sig-
nificantly higher in GBH group. We culled the litter at PND1 and
investigated maternal behaviors from PND1 to PND6. Glyphosate
and GBH dams spent significantly less time licking and grooming
offspring on PND1. However, between PND2-6, GBH-dams spent
significantly more time licking and grooming offspring. After wean-
ing, brains were analyzed by immunohistochemistry. Expression of
synaptophysin, a presynaptic protein involved in vesicle release,
was significantly increased in the hippocampus in glyphosate
or GBH groups. Expressions of other markers of neuroplasticity
(PSD95, doublecortin. . .) are currently analyzed. These findings
reveal that perinatal exposure to glyphosate and GBH affect mater-

dx.doi.org/10.1016/j.toxlet.2017.07.421
dx.doi.org/10.1016/j.toxlet.2017.07.422
dx.doi.org/10.1016/j.toxlet.2017.07.423
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ARTICLE
P-04-06 / Toxicology

-04-06-12
olecular effects of rotenone exposure and
ash-out in an in vitro 3D dopaminergic cell
odel

eorgina Harris 1, Melanie Eschment 2, Helena Hogberg 1, David
amies 1, Dana Freeman 1, Thomas Hartung 1, Lena Smirnova 1

Johns Hopkins Bloomberg School of Public Health, Center for
lternatives to Animal Testing, Baltimore, United States
University of Konstanz, Konstanz, Germany

he paradigm shift towards pathway-based toxicology involves
oving away from animal tests into 3D in vitro models which

ould be more predictive for human toxicity. To date, most in vitro
oxicity testing focuses on acute effects of compounds at high
oncentrations. This testing strategy does not reflect real-life
xposures contributing to long-term disease outcome. Using a
ell-characterized 3D-human, dopaminergic, in vitro model we

nvestigated whether acutely-induced molecular effects are per-
anent/reversible. We analyzed the effects of rotenone, a known

arkinson’s inducer, after acute exposure (24 h) and 7 days after
ompound wash-out using cell viability, qPCR, cellular ATP and
eurite outgrowth assays. We identified irreversible (SNCA, OPTN
nd PINK1) and reversible changes in gene expression (ATF4, ATP50
nd KEAP1). Acute exposure to 100 nM rotenone (non cytotoxic) led
o a decrease in neurite outgrowth (∼50%) and cellular ATP (∼25%),
owever, cells recovered after wash-out. To further study cellular
europrotective mechanisms, cells were re-exposed after wash-
ut. Pre-exposed cells showed higher metabolic activity (resilience,
50% increase in resazurin reduction) than controls and differ-
nces in gene expression (VAMP1, PINK1, PARK7) were observed.
ur results indicate that cells are able to recover from low-dose

otenone-induced decrease in ATP production and neurite out-
rowth after wash-out. Furthermore, pre-exposed cells may carry
esilience to second exposures, shown by cell viability. This is the
rst study showing the complexity of delayed effects after com-
ound removal and re-exposure in vitro.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.424

-04-06-13
ole of autophagy, apoptosis and oxidative
tress in the toxicity of �-keto amphetamines
o human dopaminergic SH-SY5Y cells

aria João Valente 1, Cristina Amaral 2, Georgina
orreia-da-Silva 2, José Alberto Duarte 3, Maria de Lourdes
astos 1, Félix Carvalho 1, Paula Guedes de Pinho 1, Márcia
arvalho 4,1

UCIBIO, REQUIMTE, Laboratory of Toxicology, Faculty of Pharmacy,
niversity of Porto, Porto, Portugal
UCIBIO, REQUIMTE, Laboratory of Biochemistry, Faculty of
harmacy, University of Porto, Porto, Portugal
CIAFEL, Faculty of Sports, University of Porto, Porto, Portugal
UFP Energy, Environment and Health Research Unit (FP-ENAS),
niversity Fernando Pessoa, Porto, Portugal

utophagy plays a key role in neuronal homeostasis. Its dysreg-
lation has been recently linked to the neurotoxic effects of a
rowing number of psychoactive drugs, including amphetamines.

-Keto amphetamines (�-KA) are a prominent class of recre-
tional drugs chemically related to amphetamines, with known
eurotoxic potential. However, the contribution of autophagy
o �-KA neurotoxicity has hitherto not been investigated. The
 PRESS
s xxx (2017) xxx–xxx 5

aim of this study was to evaluate the activation and role of
autophagy in the toxicity of �-KA to human dopaminergic SH-
SY5Y cells. 3,4-Methylenedioxymethcathinone (methylone) and
3,4-methylenedioxypyrovalerone (MDPV), two of the most com-
monly abused �-KA worldwide, triggered morphological changes
consistent with autophagic activation and neurodegeneration,
including formation of autophagosomes and neurite retraction,
and prompted the production of acidic vesicular organelles (AVOs)
and increased expression of the autophagy-associated protein LC3-
II in a concentration- and time-dependent manner. Our results
also suggest that �-KA-induced autophagy precedes apoptotic cell
death, with significant activation of autophagy markers (AVOs and
LC3-II) prior to any evident cell death or caspase-3 activation. Addi-
tionally, treatment with the antioxidant agent N-acetyl-l-cysteine
effectively protected neurons from �-KA-induced cytotoxicity
through complete inhibition of reactive oxygen and nitrogen
species production, and significant reversion of LC3-II expression
and caspase-3 activation, supporting a close crosstalk between
oxidative stress, autophagy and apoptosis.

This work was financed by FCT/MEC (UID/Multi/04378/2013)
and ERDF under the PT2020 Partnership Agreement (POCI-01-
0145-FEDER-007728).

http://dx.doi.org/10.1016/j.toxlet.2017.07.425

P-04-06-14
Cadmium as oxidative stress inducer in brain of
subacutely exposed rats and its implication on
zinc level

Zorica Bulat 1, Marijana Curcic 1, Marko Antunovic 2, Slavica
Vucinic 2, Aleksandra Buha Djordjevic 1, Sasa Jankovic 3, Dragica
Nikolic 3, Vesna Matovic 1, Danijela Djukic-Cosic 1, Evica
Antonijevic 1, Katarina Baralic 1, Biljana Antonijevic 1

1 Department of Toxicology “Akademik Danilo Soldatović”, University
of Belgrade - Faculty of Pharmacy, Belgrade, Serbia
2 National Poison Control Center, Military Medical Academy,
Belgrade, Serbia
3 Institute of Meat Hygiene and Technology, Belgrade, Serbia

Neurotoxicity is one of the adverse health effects of cadmium.
Although previous studies suggest possible role of oxidative stress,
the precise mechanisms of Cd-induced ROS production in brain still
remain to be fully assessed. The aim of this study was to evaluate the
effects of Cd on the parameters of oxidative stress and to investigate
whether these effects have implication on zinc (Zn) levels in brain.

Three groups of male Wistar rats (7 animals/group) received
Cd dissolved in DMSO in the doses of 2.5, 7.5 or 15 mgCd/kg/day
by oral gavage during 28 days while control animals received
DMSO. Following parameters of oxidative stress were analyzed
in brain homogenates: superoxide dismutase activity, malondi-
aldehyde (MDA), total protein thiol levels, as well as the level
of Zn, bioelement with possible role in Cd induced brain toxic-
ity. Collected data on the investigated parameters were analyzed
by the Benchmark dose methodology. The results of this study
demonstrate that subacute exposure to Cd causes induction of
oxidative stress in brain with dose-dependent changes of the inves-
tigated parameters, although more pronounced adverse effects
were observed on non-enzymatic than on enzymatic components
of antioxidant protection. Derived BMDL5 were 4.5 mg Cd/kg/day
for Zn level, 1.84 mg Cd/kg/day for MDA level and 0.2 mg Cd/kg/day
for the total thiol level. Furthermore, our results implicate total pro-

tein thiol levels as the most sensitive investigated parameter with
calculated lower confidential limit of 0.2 mg Cd/kg/day.

http://dx.doi.org/10.1016/j.toxlet.2017.07.426

dx.doi.org/10.1016/j.toxlet.2017.07.424
dx.doi.org/10.1016/j.toxlet.2017.07.425
dx.doi.org/10.1016/j.toxlet.2017.07.426
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inclusion in OECD Guidance Document on Integrated Approaches
on Testing and Assessment (IATA) for eye hazard.

http://dx.doi.org/10.1016/j.toxlet.2017.07.429
-04-07-01
ON4EI: EpiOcular eye irritation tests – OECD TG
92 and ET-50 (time-to-toxicity) protocols

elena Kandarova 1, Silvia Letasiova 1, Els Adriaens 2, Agnieszka
rzewiecka 3, Przemyslaw Fochtman 3, Robert Guest 4, Jamin A.
illoughby 5, Nathalie Alépée 6, Sandra Verstraelen 7, An Van

ompay 7

MatTek In Vitro Life Science Laboratories, Bratislava, Slovakia
Adriaens Consulting BVBA, Aalter, Belgium
Institute of Industrial Organic Chemistry Branch Pszczyna,
szczyna, Poland
ENVIGO, Shardlow Business Park, Shardlow, United Kingdom
Cyprotex US, LLC, Kalamazoo, MI, United States
L’Oréal Research & Innovation, Paris, France
VITO NV, Applied Bio & Molecular Systems, Mol, Belgium

ssessment of the acute eye irritation potential is a part of the
nternational regulatory requirements for testing of chemicals. The
bjective of the CON4EI (CONsortium for in vitro Eye Irritation
esting Strategy) project was to develop testing strategies for eye
rritation assessment for all drivers of classification. For this, a set
f 80 reference chemicals was tested with eight different alterna-
ive methods. Here, the results obtained with reconstructed human
ornea-like epithelium EpiOcular and two Eye Irritation Tests are
hown.

The primary aim was to evaluate the ability of the test methods
o discriminate chemicals not requiring classification for serious
ye damage/eye irritancy from chemicals requiring classification
nd labelling. The predictive capacity in terms of in vivo driver
f classification and ability of the EpiOcular tests for prediction of
ubclasses of ocular irritation was also investigated.

For the EpiOcular EIT (OECD TG492), a sensitivity of 96.9%, speci-
city of 86.7% and accuracy of 95% was obtained. For the EpiOcular
T-50 method (time-to-toxicity test), the overall accuracy of 74.5%,
alse Negative Rate of 3.1% and False Positive Rate of 3.4% were
chieved. Furthermore, about 79% of the Cat 1 liquids and 69% of
he Cat 1 solids and 68% of the Cat 2 liquids and about 61% of the Cat
solids were identified correctly in the time-to-toxicity test. The

esults of these studies are promising with regard to the evaluation

f inclusion of EpiOcular test methods into an integrated testing
trategy for eye irritation assessment.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.428

378-4274/
P-04-07-02
Applicability domain characterization of the
SkinEthicTM HCE corneal method and
performance signature by ingredient classes for
eye serious damage/irritation

Nathalie Alépée, Virginie Leblanc, Marie Hélène Grandidier,
Laurent Nardelli, José Cotovio

L’Oreal R&I, Aulnay sous Bois, France

SkinEthicTM HCE Eye Irritation Test (EIT) an OECD reference
accepted test method based on Human Corneal Epithelium cells, is
intended to discriminate chemicals not requiring classification (UN
GHS No Category) for eye damage/irritancy from those requiring it
(UN GHS Cat 1 and Cat 2). To demonstrate the large applicabil-
ity domain of the SkinEthicTM HCE EIT test method for chemical
categorization, 105 liquids and 95 solids among which mono or
multi-constituent substances (including polymers) were tested.
They are assigned into 3 classes: organics, inorganics and surfac-
tants.

The predictive capacity was explored for each ingredient classes
and showed sensibility systematically greater than 95%, without
any Cat 1 chemical misclassified as No Cat. The specificity was
at least 87% except for organics ingredients (69%). Accuracy was
always greater than 82%, without any misclassification attributed to
specific in vivo drivers or chemical groups. SkinEthicTM HCE EIT test
method is thus applicable to large ingredients categories without
any in vivo drivers and/or chemical class restrictions, allowing its
TOXLET-9863; No. of Pages 4

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.428
dx.doi.org/10.1016/j.toxlet.2017.07.429


 ING Model

2 Letter

P
S
R
S
m

V
Y
N

1

2

3

A
r
E
s
i
S
i
i
T
H
d
P
a
>
w

c
t
o
s

e
r
d

h

P
C
f
B

R

O
a
G
i
e
t
t
t
a
c
n
t
m
l
t
4

ARTICLE
Abstracts / Toxicology

-04-07-03
erious eye damage/eye irritation assessment:
eliable and relevant implementation of
kinEthicTM HCE reconstructed human corneal
ethod in Asia Pacific region

irginie Leblanc 1, Mariko Yokota 2, Marie Hélène Grandidier 1,
uki Sato 2, Daisuke Yoshida 2, Daiki Kyoutani 3, José Cotovio 1,
athalie Alépée 1

L’Oreal R&I, Aulnay sous Bois, France
NIKKOL GROUP Cosmos Technical center co, Tokyo, Japan
NIKKOL GROUP Nikoderm Research Inc., Osaka, Japan

ssessment of ocular irritation risk is an international regulatory
equirement. L’Oréal developed the SkinEthicTM Human Corneal
pithelium (HCE) Eye Irritation Test (EIT), a widely applicable,
traightforward and economic method that has been recently val-
dated by the EURL ECVAM. The peer review concluded that the
kinEthicTM HCE EIT is able to correctly and reliably identify chem-
cals not requiring classification (No Cat) versus labelling for eye
rritation (Cat 2) or serious eye damage (Cat 1) according to UN GHS.
o demonstrate the worldwide applicability of the SkinEthicTM

uman Corneal Epithelium (HCE) Eye Irritation Test (EIT) vali-
ated test method for chemical categorization, the reliability in Asia
acific region was assessed in Japan (Cosmos Technical Center). In
ddition, the possibility of an extended shipping/storage time (e.g.,
4 days), with no impact on the performance of the test method
as explored.

After extended tissues transit, the reliability assessed on 40
hemicals showed a within and between reproducibility greater
han 95%. After extended tissues storage, the relevance evaluated
n 119 chemicals showed a 86.5% accuracy, 96.1 sensitivity and 69%
pecificity.

Thus, performances of SkinEthicTM HCE EIT test method after
xtended shipment as well as storage remain in agreement with
egulatory validation criteria endorsing its integration as a Vali-
ated Reference Method in the OECD Test Guideline 492.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.430

-04-07-04
onduct of the OECD 438 ICE test using eyes
rom a different age of chickens and model
Q900 slit-lamp

obert Guest, Gary Henzell, Ian Frosdick

Envigo, Shardlow, United Kingdom

ECD TG 438 the Isolated Chicken Eye (ICE) Test (July 2013)
llows identification of chemicals causing serious eye damage (UN
HS Category 1) and chemicals not requiring classification for eye

rritation or serious eye damage. The eyes are obtained from chick-
ns killed for human consumption. Whilst the test guideline states
hat the age and weight of chickens used historically in the test are
hat of spring chickens traditionally processed by a poultry slaugh-
erhouse (approximately 7 weeks old, 1.5–2.5 kg body weight) it
lso recognises that a controlled study to determine the optimum
hicken age has not been conducted. For measurement of the thick-
ess of the corneas of the eyes, the test guideline requires the use of
he model BP900 Haag-Streit slit lamp microscope fitted with depth
easuring device No 1. However, other models of Haag-Streit slit
amp are also compatible with this depth measuring device, such as
he BQ900. Prior to routine use of a test method that adheres to TG
38, technical proficiency should be demonstrated by identifying
 PRESS
s xxx (2017) xxx–xxx

the eye irritation hazard of 13 substances recommended in Table 1
of the test guideline. Such proficiency testing was conducted using
eyes obtained from chickens of a slightly different age and weight
range to that stated in the test guideline, and using the BQ900 slit-
lamp and demonstrated acceptability for conduct of the Isolated
Chicken Eye Test in accordance with TG 438.

http://dx.doi.org/10.1016/j.toxlet.2017.07.431

P-04-07-05
Selection of olive oil as solvent in Bovine
Corneal Opacity and Permeability (BCOP) test

Vishvesh Dalal, Ramesh Verma, Manish Patel

Toxicology, Jai Research Foundation, Vapi, India

Bovine Corneal Opacity and Permeability Assay (BCOP) is an ex vivo
assay used to evaluate the corrosive properties of substances on the
eyes and recognized by regulatory agencies.

According to OECD test guideline 437, non-surfactant solids are
to be tested as a 20% concentration in normal saline or in sol-
vent that have demonstrated to have no adverse effects on the test
system. However, the limited solubility of some chemicals adds
technical challenges in finding a suitable vehicle.

In this study we have evaluated olive oil as suitable vehicle for
the study. Based on the available classification systems, preliminary
data confirmed that olive oil was non-irritants to the cornea.

Moreover, as per the test guideline OECD test guideline 437, a
concurrent positive control is to be included in each experiment.
Imidazole at the concentration of 20% has been recommended as
positive control, so we tested 20% (w/v) imidazole in olive oil as
positive control in the study.

Results demonstrate that 20% (w/v) imidazole in olive oil is cor-
rosive to the cornea.

These results suggest that olive oil can be used as vehicle in the
study and 20% (w/v) imidazole in olive oil can be used as positive
control in the BCOP assay.

http://dx.doi.org/10.1016/j.toxlet.2017.07.432

P-04-07-06
CON4EI: SkinEthic Human Corneal Epithelial
Eye irritation Test (SkinEthic HCE EIT) for
hazard identification and labelling of eye
irritating chemicals

Nathalie Alépée 1, Laurent Nardelli 1, Sandra Verstraelen 2, Karen
Hollanders 2, Virginie Leblanc 1, Przemyslaw Fochtman 3, Robert
Guest 4, Helena Kandarova 5, Jamin Willoughby 6, Els Adriaens 7,
An Van Rompay 2

1 L’Oreal, Aulnay sous Bois, France
2 VITO NV, Mol, France
3 Institute of Industrial Organic Chemistry Branch, Pszczyma, Poland
4 Envigo, Cambridgeshire, United Kingdom
5 MatTek in Vitro Life Science Laboratory, Bratislava, Slovakia
6 Cyprotex, MI, United States
7 Adriaens Consulting BVBA, Aalter, Belgium

Assessment of ocular irritancy is an international regulatory
requirement and necessary step in the safety evaluation of indus-

trial and consumer products. Although a number of in vitro ocular
irritation assays exist, none are capable of fully categorizing chem-
icals as stand-alone assays. Therefore, the CEFIC-LRI-AIMT6-VITO
CON4EI (CONsortium for in vitro Eye Irritation testing strategy)

dx.doi.org/10.1016/j.toxlet.2017.07.430
dx.doi.org/10.1016/j.toxlet.2017.07.431
dx.doi.org/10.1016/j.toxlet.2017.07.432
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roject was developed with the goal of assessing the reliability
f eight in vitro test methods as well as establishing an optimal
iered-testing strategy. For this, a set of 80 reference chemicals (38
iquids and 42 solids) was tested. One of the in vitro assays selected

as the validated SkinEthicTM HCE EIT. The SkinEthicTM HCE EIT
as already demonstrated its capacity to correctly identify chem-

cals (both substances and mixtures) not requiring classification
nd labelling for eye irritation or serious eye damage (No Cate-
ory). The goal of this study was to evaluate the performance of the
kinEthicTM HCE EIT test method in terms of the important in vivo
rivers of classification. The chemicals were tested twice, the first
un was performed by VITO and the second run was performed by
’Oréal. For the SkinEthicTMHCE EIT test method, 100% concordance
n predictions (No Cat versus No prediction can be made) between
he two participating laboratories was obtained. The accuracy of
he SkinEthicTM HCE EIT was 97.5% with 100% sensitivity and 96.9%
pecificity. The SkinEthicTM HCE EIT confirms its excellent results
f the validation studies.

This research is funded by CEFIC-LRI.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.433

-04-07-07
he importance of understanding
hysico-chemical properties of chemicals in the
valuation of serious eye damage/eye irritation:
osmetic Europe analysis

we Pfannenbecker 1, Els Adriaens 2, Nathalie Alépée 3, Daniel
agley 4, Bertrand Desprez 5, Jalilah Hibatallah 6, Karsten R.
ewes 7, Sala Àlvar 8, Pauline McNamee 9

Beiersdorf AG, Hamburg, Germany
Adriaens Consulting, Aalter, Belgium
L’Oréal Research & Innovation, Aulnay Sous Bois, France
Colgate-Palmolive, Piscataway, NJ, United States
Cosmetics Europe – The Personal Care Association, Brussels, Belgium
Chanel Parfums Beauté, Neuilly sur Seine, France
Henkel AG & Co. KGaA, Düsseldorf, Germany
Kao Chemicals, Barcelona, Spain
The Procter & Gamble Company, Egham, United Kingdom

n important part of Cosmetics Europe (CE) eye programme
s understanding physico-chemical properties of chemicals and
ntegrating these with in vitro test methods to refine/improve
erformance of testing strategies/approaches to identify serious
ye damage/eye irritation. To address this, an exploratory analysis
as performed to investigate the relationship between physico-

hemical properties (LogP, melting point, vapor pressure, water
olubility, surface tension, number of H bond donors/acceptors) and
N GHS classification of chemicals by using principal components
nalysis (PCA). PCA was performed on different subgroups of chem-
cals selected from the CE Draize eye Reference Database. Based on
he first two components, it was possible to discriminate between
hemicals requiring and those not requiring classification for seri-
us eye damage/eye irritation in the datasets. Furthermore, the

mportance of the parameters and discriminative ability differed
etween subgroups of chemicals.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.434
 PRESS
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P-04-07-08
Cosmetics Europe analysis of the robustness of
testing strategies for UN GHS classification for
serious eye damage/eye irritation of chemicals

Nathalie Alépée 1, Els Adriaens 2, Daniel Bagley 3, Bertrand
Desprez 4, Jalila Hibatallah 5, Karsten Mewes 6, Uwe
Pfannenbecker 7, Àlvar Sala 8, Pauline McNamee 9

1 L’Oreal, Aulnay sous Bois, France
2 Adriaens Consulting, Aalter, Belgium
3 Colgate-Palmolive, NJ, United States
4 Cosmetics Europe, Brussels, Belgium
5 Chanel Parfums Beauté, Neuilly sur Seine, French Guiana
6 Henkel AG & Co., Düsseldorf, Germany
7 Beiersdorf AG, Hamburg, Germany
8 Kao Corporation, Barcelona, Spain
9 The Procter & Gamble Company, Egham, United Kingdom

Cosmetics Europe (CE) eye programme has a current focus on
demonstrating robustness of testing strategies/approaches for
identification of serious eye damage/eye irritation of chemicals that
can be advocated for external/regulatory acceptance. To enable this,
CE curated an initial database of chemicals for which in vivo and
partial in vitro data exist. This database was used for selection of
80 chemicals, based on in vivo drivers of classification, tested in
in vitro test methods in the CEFIC CON4EI project. Working on an
industry platform level, such newly generated in vitro data were
integrated into the initial database. Remaining in vitro data gaps
were then identified and testing completed by CE to build a com-
prehensive in vivo/in vitro database of more than 110 chemicals to
date. Building on proposed CON4EI testing strategies, CE has ana-
lysed the comprehensive database to determine the robustness of
such testing strategies and to identify where opportunities exist for
refinement.

http://dx.doi.org/10.1016/j.toxlet.2017.07.435

P-04-07-09
Cosmetics Europe eye programme: Relevance to
integrated approaches on testing and
assessment for serious eye damage/eye
irritation

Pauline McNamee 1, Nathalie Alépée 2, Els Adriaens 3, Daniel
Bagley 4, Bertrand Desprez 5, Jalila Hibatallah 6, Karsten Mewes 7,
Uwe Pfannenbecker 8, Àlvar Sala 9

1 The Procter & Gamble Company, Egham, United Kingdom
2 L’Oréal Research & Innovation, Aulnay Sous Bois, France
3 Adriaens Consulting, Aalter, Belgium
4 Colgate-Palmolive, Piscataway, United States
5 Science and research, Cosmetics Europe, Brusssels, Belgium
6 Chanel Parfums Beauté, Neuilly-sur-Seine, France
7 Henkel AG & Co. KGaA, Düsseldorf, Germany
8 Beiersdorf AG, Hamburg, Germany
9 Kao Corporation, S.A., Barcelona, Spain

Overall aim of Cosmetics Europe (CE) eye programme is to advo-
cate towards better recognition by regulators/external scientific
organizations of safety assessment approaches using testing
strategies based on alternative methods. The CE programme

comprises three core elements: (1) method evaluation through
optimization/refinement of existing in vitro test methods; (2)
guidance for industry on selection of chemicals for use in devel-
opment/evaluation of alternative methods/testing strategies

dx.doi.org/10.1016/j.toxlet.2017.07.433
dx.doi.org/10.1016/j.toxlet.2017.07.434
dx.doi.org/10.1016/j.toxlet.2017.07.435
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hrough provision of a comprehensive database of existing in vivo
ata analyzed by drivers of classification and 3) data integra-
ion/evaluation of testing strategies/approaches. The outcome of
ach project provides a means to inform different elements of
he modules within the OECD guidance on integrated approaches
n testing and assessment (IATA). This presentation describes
ow each project of the eye program contributes to the different
odules across the three parts of the IATA.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.436

-04-07-10
piOcular time-to-toxicity protocol (ET-50
ssay) in the safety assessment of cosmetics – A
etrospective review

atiana Milasova, Silvia Letasiova, Helena Kandarova

MatTek In Vitro Life Science Laboratories, Bratislava, Slovakia

he 7th amendment of the Cosmetic directive banned animal test-
ng for finished cosmetic products in the EU already in 2004.
espite this fact, animal testing of cosmetics still continues in

ome non-EU countries. Number of industry sponsored programs
o validate methods for assessment of the eye irritation potential
f raw materials and final formulations led into series of studies
onducted with EpiOcular time-to-toxicity testing protocols – also
nown as the ET-50 assays (Ghassemi et al., 1997, Stern, et al.,1998,
lazka et al., 2000 and 2003, Jones et al., 2001; Niranjan et al.,
007, Manderfield et al., 1997,McCain et al.,2002, Kandarova et al.,
017).

In these assays, the ocular irritation potential is estimated from
he time required to reduce tissue viability to 50% (ET-50) as

easured by the tissue’s ability to reduce MTT. The EpiOcular time-
o-toxicity assays distinguish between “None or Minimal”, “Mild”,
Moderate” and “Severe” eye irritation effects. Two basic types of
he EpiOcular ET-50 protocols exist: (i) Neat EpiOcular ET-50 pro-
ocol (Stern et al., 1998) for testing of undiluted materials and
ndiluted formulations/products and (ii) Dilution EpiOcular ET-50
rotocol (Blazka et al., 1998).

A retrospective review has been conducted from available data
n more than 100 cosmetic formulations and raw materials to anal-
ses the predictive potential, advantages and limitations of the

T-50 assays. The results of the analysis are positive towards the use
f time-to-toxicity protocols in the safety assessment of cosmetics.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.437
 PRESS
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P-04-07-11
Characterization of a yucatan minipig
laser-induced choroidal neovascularization
model of neovascular age-related macular
degeneration

Joshua Bartoe 1, Ryan Boyd 1, Krishna Yekkala 2, Betsy Geddings 1,
Matthew Leahy 1, Alexander Quiambao 3, Didier Nuno 3, Rafal
Farjo 3, Thomas Vihtelic 1

1 Ophthalmology Services, MPI Research, Mattawan, MI, United States
2 Anatomic Pathology, MPI Research, Mattawan, MI, United States
3 EyeCRO, Oklahoma City, OK, United States

Rationale: Historically, large animal models of neovascular age-
related macular degeneration (AMD) have been unpredictable.
Only 70% of laser-induced choroidal neovascularization (CNV)
lesions in non-human primates (NHP) are considered clinically
relevant and only up to 40% of lesions ideal, exhibiting Grade IV
leakage on fluorescein angiography (FA). This inefficiency leads
to excess animal use and high study cost. Previous swine CNV
models reported extensive retinal damage and minimal choroidal
involvement when neovascularization was present. Scope: Our
study aimed to create a reproducible, predictable swine model of
laser-induced CNV, improving efficiency and lowering cost com-
pared to available NHP CNV models.

Methods: 15 Yucatan minipigs were used. Bilaterally, six lesions
were created along the visual streak using a slit-lamp targeted,
532 nm argon laser. Follow-up examinations included optical
coherence tomography (OCT), FA, and ocular histopathology.

Results: Optimized laser settings reliably ruptured Bruch’s
membrane as demonstrated on OCT. These membrane disruptions
showed ingrowth of hyperreflective tissue into the outer reti-
nal layers and hyperfluorescence on FA, suggesting fibrovascular
proliferation from choroid into retina. Histopathological charac-
terization supported in vivo findings with moderate to marked
subretinal fibrosis and neovascularization extending from the
choroid into outer nuclear layer. Inner retina remained generally
unaffected.

Conclusions: Yucatan minipig is an excellent alternative to
other large models of neovascular AMD. Similar globe size and
retinal anatomy to human patients makes the model ideal for gen-
erating efficacy, pharmacokinetic, and safety data; all in the same

species for investigational molecules targeting proliferative poste-
rior segment disease.

http://dx.doi.org/10.1016/j.toxlet.2017.07.438

dx.doi.org/10.1016/j.toxlet.2017.07.436
dx.doi.org/10.1016/j.toxlet.2017.07.437
dx.doi.org/10.1016/j.toxlet.2017.07.438
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kin toxicity

action of single chemicals or complex topical formulations with the
human skin.

http://dx.doi.org/10.1016/j.toxlet.2017.07.441
-04-08-01
ssessment of the phototoxicity of three
ifferent TiO2 nano-forms using reconstructed
uman tissue model EpiDerm

lzbeta Liskova 1, Tatiana Milasova 1, Sona Jantova 2, Vlasta
rezova 3, Helena Kandarova 1

MatTek IVLSL, Bratislava, Slovakia
Department of Biochemistry and Microbiology, FCHPT, Inst. of
iochemistry, Nutrition and Health Protection, Bratislava, Slovakia
Department of Physical Chemistry, FCHPT, Inst. of Physical
hemistry and Chemical Physics, Bratislava, Slovakia

bsorption of solar light by photosensitive substances and
onsequent formation of reactive oxygen species and other pho-
oproducts may lead to the cellular damage as well as to responses
f immune system. Determination of phototoxicity of substances
bsorbing UV and visible spectra of the solar light (VIS) belongs
herefore to basic toxicology tests.

One of the methods used for determination of phototoxicity is
test based on the use of in vitro reconstructed human skin tis-

ue model EpiDerm. This test (EpiDerm H3DPT) was developed
nd pre-validated by organization ZEBET already in 1997. The main
bjective of this work was to determine the phototoxic potential
f selected reference substances and three different types of TiO2
anoparticles using EpiDerm H3DPT.

At first, we evaluated and standardized the measurement condi-
ions of the sunlight simulator SOL-500 and verified the sensitivity
f the EpiDerm tissues towards UV/VIS light. Next, we evalu-
ted correct prediction of the EpiDerm H3DPT using six reference
ubstances, of which four were known phototoxins and two com-
ounds were UV-absorbing, but without phototoxic potential.
inally, we used this method to predict the phototoxicity of three
ifferent types of titanium dioxide (P25 AEROXID, Eusolex T-2000,
IG-115).

For the reference compounds, we obtained the same or better
esults as published by Liebsch et al. (1997). Phototoxicity of TiO2
as not been demonstrated in any of the three samples tested. We

onclude that the EpiDerm H3DPT is a reliable test for the detection
f phototoxicity and prediction of the phototoxic potential.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.440

378-4274/
P-04-08-02
Assessing the penetration of chemicals into
excised human skin by non-invasive confocal
Raman microscopy

Nathalie Jung, Maike Windbergs

Institute of Pharmaceutical Technology and Buchmann Institute for
Molecular Life Sciences, Goethe University Frankfurt, Frankfurt am
Main, Germany

The skin is a specialized organ, built to control thermal regulation
of our body and protect it against an array of external influences.
The effect of chemicals on the skin is often assessed in animal or
cell culture-based models, which lack the structural complexity
given by the human skin. The methods for evaluating skin tox-
icity often focus solely on the permeation of substances through
the tissue to assess systemic uptake or require destruction of the
sample. The initial interaction of the substances with the outer-
most skin layer and the externally induced chemical and structural
implications to the tissue are often neglected. Following the urgent
need for an advanced evaluation technique for the interaction of
chemicals with the skin, we combine the use of excised human
skin tissue and confocal Raman microscopy (CRM) to study the
penetration of substances into and their interaction with the out-
ermost skin layer. In this study, we elucidate how CRM can be
employed to acquire chemical-selective concentration profiles of
substances inside the skin without the need for sample preparation
or destruction, enabling combination with conventional meth-
ods (e.g. diffusion cell experiments) for skin toxicology testing.
Furthermore, we present the combination of CRM and segment-
ing techniques for the visualization of the spatial distribution of
multi-component topical formulations inside the skin. The range
of possible applications of CRM presented in this study highlights
the technique as a valuable asset for the investigation of the inter-
TOXLET-9864; No. of Pages 3
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benzaldehyde and Sodium bicarbonate was >240 min, so were
classified under “Non-corrosive”.

http://dx.doi.org/10.1016/j.toxlet.2017.07.444
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Abstracts / Toxicology

-04-08-03
valuation of incision wound healing activity of
corzonera veratrifolia in Wistar albino rats

ert Gecim, Ayfer Beceren, Sezgin Aydemir, Semra Sardas

Faculty of Pharmacy, Departments of Pharmaceutical Toxicology,
armara University, Istanbul, Turkey

corzonera veratrifolia (S. veratrifolia) is widely used as a natural
roduct in Turkish folk medicine. Studies have shown that Scorzon-
ra species exhibit antioxidant, analgesic, anti-inflammatory and
ound healing activity. Up to our knowledge no study in the lit-

rature has been demonstrated about the antioxidant activity of
corzonera species; therefore, the present study was aimed to char-
cterize the potential therapeutic effects of S. veratrifolia in wound
odel in rats and to determine the possible genotoxic effects. Inci-

ional wound model was applied on rats and the extracts (heptane
nd methanol extracts) were applied for 10 days. Upon comple-
ion of the protocol, animals were decapitated and the skin tissues
ere removed for determination of malondialdehyde (MDA) and

lutathione (GSH) levels and myeloperoxidase (MPO) activity. To
ssess genotoxicity, the comet assay was applied in peripheral lym-
hocytes of rats. The level of MDA was increased in untreated

ncision group (control) (28.37 ± 3.74) compared to methanol
12.99 ± 2.34) and heptan extracts (16.17 ± 2.56), (p < 0.001). Tis-
ue MPO activity was also increased and GSH levels were decreased
n the control. Treatment with extracts were reversed these oxi-
ant responses significantly. The alkaline comet assay results are
xpressed as the mean percentages of DNA in tail (%DNAT) no
ignificant difference were observed between the all groups. In con-
lusion, our results demonstrate for the first time that the potential
ntioxidant and wound healing properties and genotoxic effects of
. veratrifolia in vivo. Further experimental studies are needed to
onfirm its mechanism in wound healing process.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.442

-04-08-04
reatment with retinoic acid increases severity
f 2,3,7,8-tetrachlorodibenzo-p-dioxin-induced
kin lesions in hairless mice

tanislav G. Rudyak 1, Mikhail A. Paltsev 1, Andrey A. Panteleyev 2

Emanuel Institute of Biochemical Physics, Russian Academy of
ciences, Moscow, Russian Federation
NRC Kurchatov Institute, Moscow, Russian Federation

xposure to toxic halogenated polyaromatic hydrocarbons, of
hich dioxin (TCDD) is the most potent, induces multiple

ymptoms in human skin, inducing chloracne, hyperkeratosis,
amartomas etc. Retinoids are commonly used in therapies of
cneiform skin diseases and have been proposed as potential treat-
ent for cutaneous effects of exposure to dioxin-like compounds.
hile toxic effects of TCDD both in vitro and in vivo have been a

ubject of multiple studies, effective therapies for their treatment
re still absent. We have used hairless (hr) mice and immortalized
uman keratinocyte cell line (N-TERT) to determine if retinoic acid
RA) can reverse TCDD-induced skin effects. RA suppressed TCDD-
nduced changes in gene expression and cell viability in N-TERT
ells, consistent with the antagonistic action of RA- and TCDD-

athways in vitro. In hairless mice, co-treatment with TCDD and
A produced more severe phenotypes, than the ones observed upon
reatment with either compound alone. Co-application of TCDD and
A to mouse skin strongly stimulated proliferation of keratinocytes,
 PRESS
s xxx (2017) xxx–xxx

resulting in thickening of epidermis and changes in localization of
keratinocyte differentiation markers. It has also led to infiltration
of cells of immune system in the dermis, and increased expression
of inflammation markers, including IL1�, and S100 genes. These
results demonstrate that RA is ineffective in the treatment of TCDD-
induced cutaneous lesions, and suggest that TCDD and RA have
synergistic effects on the induction of skin inflammation in hairless
mice.

Supported by the Russian Science Foundation project 16-15-
00243.

http://dx.doi.org/10.1016/j.toxlet.2017.07.443

P-04-08-05
In-vitro skin corrosivity test of proficiency
chemicals using Corrositex

®
Assay

Manish R. Patel, Ramesh Verma, Manish V. Patel, Vishvesh Dalal,
Rajendra Nagane

Toxicology, Jai Research Foundation, Vapi, India

Corrositex
®

Assay is an in-vitro membrane barrier test method used
to identify corrosive chemicals and is an alternative to rabbit skin
procedure.

Based on the results of qualification screen test, twelve chem-
icals were found to be suitable for corrositivity system. These
chemicals were classified either in Category 1 or Category 2
according to the categorisation screen test. Corrositex

®
Assay was

performed with negative control (10% citric acid), positive con-
trol (sodium hydroxide), CDS (Chemical Detection System) colour
control and twelve proficiency chemicals in quadruplicate for max-
imum four hour according to change in colour in chemical detection
system.

The mean Corrositex time for the negative and positive control
replicates were 71.44 and 11.04 min, respectively, which met the
acceptance criteria for Corrositex

®
Assay.

Time required for change in colour in CDS for nitric acid,
phophorus pentachloride and boron trifluoride dehydrate was
<3 min, hence classified under “Category 1A”, for Valeryl Chloride,
Sodium Hydroxide, 1-(2-Aminoethyl) piperazine was >3–60 min,
hence classified under “Category 1B”, for benzenesulfonyl chlo-
ride, N,N-dimethyl benzylamine and tetraethylenepentamine was
>60–240 min, hence classified under “Category 1C”. Similarly, time
required for change in colour in CDS for Eugenol, 4-(methylthio)-

dx.doi.org/10.1016/j.toxlet.2017.07.442
dx.doi.org/10.1016/j.toxlet.2017.07.443
dx.doi.org/10.1016/j.toxlet.2017.07.444
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issue-protective effects of French maritime
ine bark (Pycnogenol) on glutamate-induced
ytotoxicity in adult human dermal fibroblasts

¸ iğdem Sevim 1, Elif Doğan 2, Ali Taghizadehghalehjoughi 1,
emin Gedikli 3, Mustafa Özkaraca 4, Selim Çomaklı 4, Yavuz
elim Sağlam 4

Department of Pharmacology and Toxicology, University of Ataturk,
taturk Universıty, Erzurum, Turkey
Department of General Surgery, University of Ataturk, Ataturk
niversıty, Erzurum, Turkey
Department of Histology and Embryology, University of Ataturk,
taturk Universıty, Erzurum, Turkey
Department of Pathology, University of Ataturk, Ataturk Universıty,
rzurum, Turkey

rench maritime pine bark (Pycnogenol), an extract of pine bark, is
nown to have cytoprotective, antioxidant, and anti-inflammatory
roperties. The aim of the present study was to confirm the
rotective effects of Pycnogenol on glutamate-induced tissue
egeneration by using adult human dermal fibroblasts. This study
emonstrates that a wide variety of Pycnogenol concentrations

nhibit glutamate-induced cytotoxicity in adult human dermal
broblasts. Different concentrations (1.95–2000 �M) of Pyc-
ogenol was highly effective in protecting fibroblastic cells against
cute and chronic cytotoxicity. Specifically, we studied the role of
xidative damage as possible mechanisms of glutamate cytotoxic-
ty. Consequently, we have chosen to use the adult human dermal
broblasts as a model for investigation of glutamate-toxicity and
he effect of Pycnogenol on glutamate-exposed cells. In vitro
tudy (GSH, SOD, MDA and cell viability) was performed by using
ifferent methods such as biochemical analyzer, ELISA and MTT.
lutamate and Pycnogenol were applied to cells in different
oses. Pycnogenol, at increased concentrations after 24 h and 48 h
aused significant elevations in cell viability. The treatment doses

.95–15.63 and 31.25 �M Pycnogenol significantly suppressed
he glutamate-stimulated upregulation of MDA to the basal levels
nd increased SOD and GSH in adult human dermal fibroblasts.
hese findings demonstrate that Pynogenol has a protective role
 PRESS
s xxx (2017) xxx–xxx 3

in cytotoxicity caused by Glutamate and Pcynogenol may be useful
as adjuvant therapy for tissue disease treatments.

http://dx.doi.org/10.1016/j.toxlet.2017.07.445

P-04-08-07
Transcriptome comparison of air
pollutants-induced effects on human
keratinocytes

Hye-Won Na, Kyu Han Kim, Changjo Jung, Tae Ryong Lee,
Hyoung-June Kim

Amorepacific Corporation R&D Center, Yongin-si, Gyeonggi-do,
Republic of Korea

Ambient air pollution is getting worse and seriously threat human
health. There were several kinds of air pollutants including Asian
dust storm particles (ADSPs) and fine particulate matter (PM10
and PM2.5, fine particles with aerodynamic diameter <10 �m or
2.5 �m, respectively). Many studies for airborne particles-induced
cardiovascular or respiratory damage have been reported. However
there were relatively few studies to find the effect of air pollut-
ants on human skin. Here, we examined the effects of three air
pollutants on the different aged human normal epidermal kera-
tinocytes and 3D reconstructive skin. We used next-generation
sequencing (NGS)-based RNA sequencing (RNA-Seq) methods to
profile all changed transcripts. Next we analyzed the profiles using
Gene Ontology (GO) terms and Ingenuity Pathway Analysis (IPA).
In results, PMs caused the expression changes of genes related
to epidermis development and keratinocyte differentiation and
induced psoriasis-related gene profile regardless of age. Mean-
while, in the case of ADSPs, DNA damage, stress and cell death
related genes were strongly enriched. ADSPs treatment on neona-
tal and young cells was relevant to DNA repairs associated genes.
But ADSPs treatment on old cells exhibited psoriasis-related gene
profiles. Therefore, we suggest that a selective solution is neces-

sary to recover damaged human skin from exposure to various air
pollutants.

http://dx.doi.org/10.1016/j.toxlet.2017.07.446

dx.doi.org/10.1016/j.toxlet.2017.07.445
dx.doi.org/10.1016/j.toxlet.2017.07.446
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ardiotoxicity
-04-09-01
se of non-invasive reflective biomarkers to
onitor 3D cardiac microtissue viability and

oxicity

ayati Basak, Jennifer Barnes, Amy Pointon, Caroline Archer

AstraZeneca, Cambridge, United Kingdom

orphological damage to the heart is a common cause of attrition
n preclinical and clinical drug development. Measuring clinical
iomarkers in vitro provides an opportunity to allow translation
etween preclinical models and improve prediction early in dis-
overy. In addition, they provide a means to optimize culture
nd experimental conditions above traditional in vitro cytotoxicity
easurements to ensure in vitro model (3D microtissue: hiPS-

Ms, human cardiac fibroblasts and endothelial cells) viability at
he point of use. Basal release of clinical reflective biomarkers
TnI, CKMB and FABP3 were assessed in this microtissue model
ver time using the Luminex platform. Levels of cTnI, CKMB and
ABP3 occurred at concentrations below the limit of quantifica-
ion throughout the time-course investigated, suggesting a lack
f structural cardiomyocyte stress, and allowing an experimental
indow to be defined. As proof of concept, change in biomarker

xpression over time was assessed when the cardiac microtis-
ues were exposed to 3 reference clinical structural cardiotoxicants
t different dose levels. Finally, the model was also tested with
istorical AstraZeneca compounds associated with a pre-clinical
nd/or clinical cardiotoxicity liability. Treatment with reference
nd historical cardiotoxicity compounds revealed a dose and time
ependent increase in the cTnI, CKMB and FABP3 levels indica-
ive of structural cardiomyocyte damage. Released biomarker levels
n the supernatant correlated to the cardiotoxicant present in a
oncentration and time-dependent manner. In summary, soluble
iomarkers serve a dual purpose, not only as safety endpoints in

he clinic but also enables cardiac microtissue in vitro model char-
cterisation and optimisation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.448

378-4274/
P-04-09-02
Impact of cigarette smoke, next generation
tobacco and nicotine products on the cytotoxic,
oxidative and pro-inflammatory status of THP-1
cells

Coy Brunssen 1, Sindy Giebe 1, Anja Hofmann 1, Melanie Brux 1,
Katherine Hewitt 2, Frazer Lowe 2, Henning Morawietz 1

1 Division of Vascular Endothelium and Microcirculation, Department
of Medicine III, Medical Faculty Carl Gustav Carus and University
Hospital Carl Gustav Carus Dresden, Technische Universität Dresden,
Dresden, Germany
2 Research & Development, British American Tobacco, Southampton,
United Kingdom

Monocytes exhibiting a pro-inflammatory phenotype play a key
role in adhesion and development of atherosclerotic plaques.

Next generation tobacco and nicotine products (NGPs) are now
widely used globally as an alternative to smoking. Little is known
about their pro-inflammatory effects on monocytes.

We investigated cell viability, anti-oxidant and pro-
inflammatory gene and protein expression in THP-1 monocytes
exposed to aqueous extracts of conventional cigarettes (CSE), a
tobacco heating product (THP) and an electronic cigarette (EC).
Pure nicotine was used as additional control.

Treatment with CSE reduced cell viability in a dose-dependent
manner, whereas all other test agents showed no difference to
control. At the highest non-lethal dose of CSE (20%) the following
notable mRNA expression changes were observed for CSE, THP and
EC respectively, relative to control; HMOX1 (6fold, <2fold, <2fold),
NQO1 (3.5fold, <2fold, <2fold), CCL2 (4fold, 3.5fold, 2.5fold), IL1B
(4fold, 3fold, <2fold), IL8 (5fold, 2fold, 2fold), TNF (2-fold, 2fold,
<2fold), CD31 and ICAM1 were below the 2fold threshold for all
products. With respect to protein expression; IL1B (3fold, <2fold,
<2fold) and IL8 (3.5fold, 2fold, 2fold) were elevated over the 2fold
threshold, whereas, CD31, ICAM1, TNF and CCL2 were below 2fold
expression for all products. At higher doses, greater inductions were
observed with all extracts; however NGP responses were typically
lower than CSE.

Anti-oxidative and pro-inflammatory processes were activated

by all products. NGPs showed similar or lower responses than CSE
exposed cells.

http://dx.doi.org/10.1016/j.toxlet.2017.07.449
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observed may reflect the increased hazards at which users of this
combination are exposed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.451
ARTICLE
P-04-09 / Toxicology

-04-09-03
lterations in L-type calcium channel
xpression are involved in drug-induced
epolarization cardiotoxicity

an Klimas, Gabriel Doka, Jana Klimasova-Kmecova, Eva Kralova,
atarina Ochodnicka-Mackovicova, Tatiana Stankovicova, Peter
avrinec, Peter Ochodnicky, Peter Krenek

Dept. of Pharmacology and Toxicology, Faculty of Pharmacy,
omenius University in Bratislava, Bratislava, Slovakia

he use of combination of drugs affecting cardiac repolarization
ay be cardiotoxic as it may cause life-threatening arrhythmias,

uch as Torsades de Pointes (TdP). Here, we studied the influence
f clarithromycin (CLA) and furosemide (FUR). We hypothesized
hat altered expression of genes encoding two K+ channels KVLQT1
nd RERG1 (Kcnh2 and Kcnq1), L-type calcium channel (Cacna1c)
nd/or sodium channel (Scn5a) might be involved in cardiotoxicity.

Wistar rats were treated for 7 days with CLA (200 mg/kg/d), FUR
200 mg/kg/d) or both (CF). Controls (CON) received vehicle. ECG
as monitored under basal conditions and under cumulative iso-
roterenol stimulation (ISO; doses of 5–60 ng/min). Using RT-PCR,
e examined cardiac mRNA expressions of Kcnh2, Kcnq1, Cacna1c

nd Scn5a gene, respectively.
Therapy prolonged QTc as follows: CON, FUR, CLA, CF (89 ± 1 ms,

5 ± 2 ms, 107 ± 3 ms, 118 ± 4 ms; p < 0.05). In one CF rat, we regis-
ered an occurrence of TdP under ISO. Exclusively in CF group, we
bserved increased mRNA levels of Kcnq1 (by 39%; p < 0.05 vs. FUR
nd CLA) and of Cacna1c (by 73%; p < 0.05 vs. CON, FUR and CLA),
hile expressions of Kcnh2 and Scn5a remained stable.

As concluded, the co-administration of CF strongly prolongs QTc
nd can induce ISO-induced TdP in rat. This is accompanied by
ltered gene expressions of Kcnq1 and, particularly, Cacna1c sug-
esting that L-type calcium channel might significantly contribute
o potassium-related repolarization abnormalities.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.450

-04-09-04
xidative damage and energetic crisis in
ardiomyocites after co-exposure of cocaine
nd morphine

aria João Martins 1, Patricia Moreira 2, Rita Roque Bravo 2,
elena Carmo 2, Félix Carvalho 2, Maria de Lourdes Bastos 2,
icardo Jorge Dinis-Oliveira 2,3,4, Diana Dias da Silva 2

UCIBIO/REQUIMTE – Laboratory of Toxicology, Department of
iological Sciences, Faculty of Pharmacy, University of Porto, Rua

orge Viterbo Ferreira, 228, 4050-313 Porto, Portugal
UCIBIO/REQUIMTE – Laboratory of Toxicology, Department of
iological Sciences, Faculty of Pharmacy, University of Porto, Porto,
ortugal
Department of Public Health and Forensic Sciences, and Medical
ducation, Faculty of Medicine, University of Porto, Porto, Portugal
IINFACTS – Institute of Research and Advanced Training in Health
ciences and Technologies, Department of Sciences, University
nstitute of Health Sciences (IUCS)-CESPU, Gandra, Portugal

peedball is the street name for the combination of cocaine (COC)
nd morphine (MOR), which has long been attracting researcher’s

ttention due to the abundant reports of abuse and to the potential
or increasing toxicity of each drug alone.
 PRESS
s xxx (2017) xxx–xxx

So, we sought to assess (i) the mechanisms implicated in the
cardiotoxic mixture effects of COC combined with MOR and (ii) the
type of interaction that occurs between both substances.

H9c2 rat cardiomyocytes were exposed to COC and MOR, indi-
vidually or combined at a ratio based on blood concentrations
of intoxicated abusers (COC 4: MOR 6). After 24 h, cell viability
was recorded by the MTT reduction assay and mixture toxicity
expectations were calculated using the independent action (IA) and
concentration addition (CA) models. Two concentrations (EC30 and
EC60, based on the MTT data) were then selected for each drug
treatment to further evaluate changes in a set of oxidative and
mitochondrial stress parameters.

COC (EC50 2.60 mM) revealed to be more cardiotoxic than MOR
(EC50 6.93 mM). The toxicity observed for the mixture (EC50 1.90)
was considerably higher than that predicted (CA EC50 4.18 mM;
IA EC50 5.01 mM), supporting synergism. Concentration-dependent
increases of intracellular reactive species and oxidised glutathione,
and depletion of reduced glutathione and ATP, along with mito-
chondrial hyperpolarization were observed for all treatments.

Overall, the presence of MOR greatly altered COC individual
cardiotoxicity. In a clinical perspective, the synergism that was

dx.doi.org/10.1016/j.toxlet.2017.07.450
dx.doi.org/10.1016/j.toxlet.2017.07.451
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eproductive system
-04-10-01
n vivo evaluation of the effects of aspirin
ugenol ester administration upon sperm
uality in mice

iaojun Kong, Xiwang Liu, Yajun Yang, Shihong Li, Zhe Qin,
ianyong Li

Key Lab of New Animal Drug Project, Gansu Province, Key Lab of
eterinary Drug Development, Ministry of Agriculture, Lanzhou

nstitute of Husbandry and Pharmaceutical Sciences of CAAS,
anzhou, China

spirin eugenol ester (AEE) is an agent developed from the com-
ination of aspirin and eugenol in an attempt to reduce some of
he toxic effects displayed by each of the original compounds. As

new chemical, there is no data regarding its effects upon the
ale reproductive system. Therefore, the aim of this study was to

valuate the effect of AEE administration upon mouse sperm mor-
hology. Seventy male mice were divided into 7 groups receiving
or 5 consecutive days oral treatments of: 60 mg/kg bw cyclophos-
hamide (CP, positive controls); 212.0, 106.0 or 53.0 mg/kg bw AEE
treated groups); or carboxyl methyl cellulose-Na(CMC-Na) vehi-
le control at a volume of 0.5% bw (negative controls); 58.5 mg/kg
w aspirin group, 53.3 mg/kg bw eugenol group. Five weeks later,
ice were euthanized to compare sperm production and mor-

hology. Sperm numbers and percent morphology means were
ompared by ANOVA. There were no differences in sperm count
mong groups. Treatment with AEE had no effect on sperm mor-
hology. We conclude that AEE treatment has no adverse effect on
ale mice reproductive system.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.453

-04-10-02
xposure to 2,2′,4,4′-tetrabromodiphenyl ether
t late gestation changes signaling molecules in
urine placenta

ai Leung, Yun Zhu

Food and Nutritional Sciences Programme, Chinese University of
ong Kong, Shatin, Hong Kong
olybrominated diphenyl ethers (PBDEs) are generally used in
ousehold items as flame retardants. Surface water may remove
nd carry these chemicals to the drainage upon disposal of the

378-4274/
items, and ultimately the toxicants enter our food chain. 2,2′,4,4′-
Tetrabromodiphenyl ether (BDE-47) is a PBDE congener commonly
found in contaminated seafood. The placenta is the site of nutrient
exchange and is responsible for reproductive hormone secretion
during pregnancy. In the present study, pregnant ICR mice were
given p.o. daily doses of BDE-47 at 0, 0.36, 3.6, 36 mg/kg for 4 days
(from E13.5 to E16.5). Compared to the control group, increased
rates of stillborn and low birth weight were observed in mice
treated with 36 mg BDE-47/kg. Western blotting and ELISA were
used to determine signaling proteins and plasma hormone con-
centrations, respectively. Plasma testosterone and progesterone
levels were reduced in mice treated with 36 mg BDE-47/kg. In
addition, the group treated with 3.6 mg/kg of BDE-47 displayed
decreased growth hormone (Gh) peptide expression in the placen-
tal tissue extracted at E17.5. As this peptide stimulates growth,
the expression pattern might suggest compromised fetal devel-
opment. Further analysis indicated that mitogen-activated protein
kinases (MAPK) were activated in the placental tissue of the BDE-
47-treatment groups. The activation of these signaling molecules
might affect the hormonal and other physiological functions in the
tissue.

http://dx.doi.org/10.1016/j.toxlet.2017.07.454

P-04-10-03
Comparative assessment of gonadotoxic activity
of two generic pesticides Cyproconazole on
male and female Wistar Hannover rats

Yana Kolianchuk, Mykola Prodanchuk, Nadiia Nedopytanska,
Inna Rashkivska

Institute of Experimental Toxicology and Biomedical Research, L.I.
Medved’s Research Center of Preventive Toxicology, Food and
Chemical Safety, Kyiv, Ukraine

Purpose of the study was to assess the gonadotoxic activity of two
generic Cyproconazoles (C1 – 95.98%; C2 – 95.48%) produced by
different manufactures and compare the results. Reproductive tox-
icity studies were conducted on 360 Wistar Han rats of both sexes,
whom were treated by gavage in doses 0, 0.2, 2 mg/kg/bw during 10
weeks for males and 9 – for females. Functional indicators of gonads
state and the animals’ ability to reproduction were examined after

the end of exposure period. The duration and the frequency of each
stage of the estrous cycle in female rats and the number of motile
sperm, total amount of sperm and number of abnormal forms of
germ cells of male rats were studied. The reproductive function

TOXLET-9866; No. of Pages 4
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tate was evaluated on the 20th pregnancy day in the exposed
ats mated with intact rats. Thereby the number of corpora lutea
n the ovaries, the number of alive, dead and resorbed fetuses and
mbryos, the fetus weight, the total weight of litters, the occurrence
f malformations were registered. The reproductive indexes were
aking into account. According to the results of the studies: C1 and
2 in dose of 2 mg/kg/bw have sign of gonadotoxcitcity (antiandro-
enic activity). However, C1 in this dose showed the general toxic
ffect on males and females rats in exposing period. Adverse effects
n dose 0.2 mg/kg/bw of C1 and C2 have no observed in both sexes

istar Han rats.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.455

-04-10-04
n extended one-generation reproductive

oxicity study of plant protection product
ontaining glyphosate on rats – Androgen- and
strogen-dependent endpoints

nga Mrzyk, Aleksandra Szewczyk, Robert Sornat, Katarzyna
ruszka, Aneta Kropidlo, Malgorzata Przybyla, Patrycja Florek,
gnieszka Drzewiecka

Department of Toxicological Studies, Institute of Industrial Organic
hemistry Branch Pszczyna, Pszczyna, Poland

he aim of an extended one-generation reproductive toxicity study
re an evaluation of the pre- and postnatal effects of chemicals on
he development as well as an evaluation of systemic toxicity in
regnant, lactating females and offspring. The study provides infor-
ation about the effects of a test substance on the integrity and

erformance of the adult male and female reproductive systems.
A plant protection product containing glyphosate (360 g/L) was

ssessed for androgen- and estrogen- endpoints. The product at
wo doses was administered continuously to groups of sexually

ature males and females. The rats (25/sex/dose) were exposed
o 0, 3000 and 9000 ppm in diet. The parents were dosed during
remating and mating periods. The parental females were further
reated during pregnancy and lactation periods until the weaning
f litters. The F1 offspring were exposed to the test product from
eaning to adulthood. The F1 offspring were examined for survival,
evelopment and reproductive toxicity. Androgen- and estrogen-
ependent endpoints were evaluated.

Androgen-sensitive endpoints such as AGD, nipple reten-
ion, preputial separation, male reproductive organ weights,
istopathology, sperm parameters were not altered in any of the
xposed groups.

Estrogen-sensitive endpoints, which included estrus cyclicity,
eproductive indices, organ weights, pathology, were not altered.
here were no exposure-related effects on the age and body
eights of young females on the day of vaginal opening.

These data suggest that the plant protection product containing

60 g /L glyphosate showed no adverse effects on androgen- and
strogen-dependent endpoints.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.456
 PRESS
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P-04-10-05
Extended OECD 422 screening study for the
evaluation of substances with suspected
reproductive toxicity and/or endocrine activity

Lawrence Segal 1, Lourdes Canut 2, David Myers 3, Silvia García 2,
Mark Blee 3, John Butala 4

1 Penman Consulting BVBA, Brussels, Belgium
2 Envigo, Barcelona, Spain
3 Envigo, Eye, United Kingdom
4 Toxicology Consultants, Inc., Gisbonia, United States

OECD TG 422 is often used as a screening to assess the potential
systemic, developmental and reproductive toxicity of chemicals.
The standard OECD 422 design may be refined by including thy-
roid hormone analysis and extending the postnatal phase to sexual
maturity of the F1 pups. Groups of F0 rats (12 rats/sex/group), are
exposed to a chemical for two weeks before mating through 28
days for males and until day 20 postpartum for females. F1 pups
to be evaluated for sexual maturation were dosed from PND 21
until sexual maturation on PND 70. Although direct treatment starts
soon after weaning, all offspring have potential indirect exposure
in utero and during lactation. The remaining pups were sacrificed
on PND 4 or 13 and are not dosed, but received potential indi-
rect exposure in utero and during lactation. On PND 13, three male
and female F1 pups are randomly selected for the sexual matura-
tion phase (size of each litter adjusted by eliminating extra pups).
Male pups were examined daily from PND 38 for the completion
of balano-preputial separation and bw was recorded on the day of
completion of separation. Female pups were examined daily from
PND 25 until vaginal opening occurs, with bw recorded on the day
of vaginal opening. Blood samples were taken for T4 and TSH anal-
ysis from at least two pups/litter on PND 4 and PND13, from all
adult males at termination, from all dams on day 21 postpartum,
and from F1 pups on PND 7.

http://dx.doi.org/10.1016/j.toxlet.2017.07.457

P-04-10-06
Early gestational intermittent hypoxia in rats
induces delayed changes in immune and redox
homeostasis with lasting perivascular placental
edema

Eduard Ujhazy 1, Lucia Račková 1, Martin Škandík 1, L’udovít
Danihel 2, Ingrid Brucknerová 3, Mojmír Mach 1

1 Department of Developmental and Behavioral Toxicology, Institute
of Experimental Pharmacology and Toxicology, Slovak Academy of
Sciences, Bratislava, Slovakia
2 Institute of Pathological Anatomy, Faculty of Medicine, Comenius
University, Bratislava, Slovakia
3 Neonatal Department of Intensive Medicine, Faculty of Medicine,
Comenius University, Bratislava, Slovakia

Early markers of hypoxic insult during gestation are vital aid for
future therapy (pharmacological or behavioral) and improvement
of delayed hypoxia-mediated complications. The aim of this study
was to assess markers of early gestational intermittent hypoxia
(eGIH) in placenta and amniotic fluid as well as to evaluate devel-
opmental outcomes of eGIH by means of teratological examination.

Pregnant animals were exposed to 10.5% O2 during sensitive stages
of development for 8 h or 12 h respectively. Heme oxygenase-1 and
the levels of IgG in amniotic fluid, histological changes in placenta
and teratological examination were assessed on day 21 of gesta-

dx.doi.org/10.1016/j.toxlet.2017.07.455
dx.doi.org/10.1016/j.toxlet.2017.07.456
dx.doi.org/10.1016/j.toxlet.2017.07.457
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ion seeking for reliable markers of hypoxic insult. Neither maternal
ortality nor pre-term birth was observed. Fetal growth reduction
as seen in group of 12 h eGIH only. eGIH (8 h and 12 h) at 15th-

6th days of gestation DG resulted in downregulation of the levels
f heme oxygenase-1, a ubiquitous inducible antioxidant stress
rotein, and upregulation of the levels of IgG in the amniotic fluid, as
ssessed by western blot analysis. These data suggest that eGIH can
ffect the immune and redox homeostasis in the developing fetus
asting until delivery. Histological examination of placental tissue
fter eGIH revealed perivascular edema in both intervals and arte-
ial wall thickening after 12 h of eGIH. In conclusion this model was
ble to induce persistent changes in crucial components of devel-
pment without producing visible harmful effects on mother or
etus.

Acknowledgment: This work was supported by the grant VEGA
/0129/15 and 2/0166/16.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.458

-04-10-07
ssessment of oxidative stress inducing effects
f perfluorooctanoic acid in mice testes and
ossible preventive effect of taurine

urcu Ünlü Endirlik 1,2, Ayşe Eken 1, Figen Öztürk 3, Aylin
ürbay 2

Department of Toxicology, Faculty of Pharmacy, Erciyes University,
ayseri, Turkey
Department of Toxicology, Faculty of Pharmacy, Hacettepe
niversity, Ankara, Turkey
Department of Pathology, Faculty of Medicine, Erciyes University,
ayseri, Turkey

erfluorooctanoic acid (PFOA) is a persistent compound used in
everal industrial processes, and commonly detected in humans,
ildlife and in the environment. Disruptive adverse outcomes

f PFOA on reproductive and developmental systems have been
eported besides its other toxic effects. The purpose of the present
tudy was to investigate oxidative stress inducing effects of
FOA in testes of Balb/c mice following administration of the
ompound in two different concentrations for 10 days. Results
f this study showed that PFOA (15 or 30 mg/kg/day, ig, for 10
ays) altered oxidative stress parameters in testes of mice, as
vident by slight and significant increases in malondialdehyde (in
oth dose groups), and total glutathione levels (in 15 mg/kg dose
roup), respectively, and additionally, significant reductions on
he activities of antioxidant enzymes. It was also found that PFOA
15 mg/kg) caused a significant decrease in testes weights of mice.
istopathological examinations showed that PFOA did not induce
ny changes in these organs. Taurine pretreatment (100 mg/kg/d
or 5 days) preceding the administration of high dose PFOA (for
0 days) caused significant increases in the activities of catalase
nd GPx. These results indicate that PFOA treatment introduces an
xidative stress in testes of mice. Further studies are required in
rder to better understand the causes of the organ weight reducing
nd oxidative stress inducing effects of PFOA in this model system.
Acknowledgment: This study was supported by Hacettepe Uni-
ersity Research Foundation (013 D05 301 001).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.459
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P-04-10-08
Use of ex-vivo testis culture to explore
mechanisms of seminiferous tubular atrophy
upon PIM inhibition

Marie H. Larsson 1, Ulf Andersson 2, Jayne Harris 3, Jorrit J.
Hornberg 1, Terri Mitchard 3

1 Discovery Safety, Drug Safety and Metabolism, Innovative
Medicines and Early Development, AstraZeneca R&D Gothenburg,
Gothenburg, Sweden
2 Regulatory Safety, Drug Safety and Metabolism, Innovative
Medicines and Early Development, AstraZeneca R&D Gothenburg,
Gothenburg, Sweden
3 Regulatory Safety, Drug Safety and Metabolism, Innovative
Medicines and Early Development, AstraZeneca R&D Cambridge,
Cambridge, United Kingdom

In order to ensure design and selection of innovative drug can-
didates with the Right Safety profile, we employ a pro-active
Discovery Safety strategy. This encompasses early identification of
potential safety concerns and subsequent mitigation by influenc-
ing chemical design. Seminiferous tubular atrophy was found in rat
after oral dosing for 8 days with a PIM inhibitor (Proto-oncogene
serine/threonine-protein kinases). As PIMs have been considered
as drug targets for various disease indications and are expressed in
testis, a 3D ex-vivo seminiferous tubule model of spermatogenesis
were applied to evaluate the translation of the in vivo findings to
an ex-vivo model and the potential mechanisms of the seminifer-
ous tubular atrophy. Three PIM inhibitors, with different potencies
versus PIM1, 2 and 3 were chosen to identify relative contribution
of the PIM members and thereby inform the medicinal chemistry
program how to steer away from testicular toxicity by optimizing
PIM selectivity. After 7 days treatment, a dose-dependent decrease
of spermatogonia (60–80% vs. control at top concentration) and
a dose-independent increase of young pachytene spermatocytes
(120–160% vs. control) was observed. Pan-PIM inhibition were
found to cause a larger decrease in secondary spermatocytes (60%
vs. 80% of control) and round spermatids (50% vs. 90% of control)
compared to PIM1 inhibition alone. These data suggest that in vivo
and ex-vivo findings are consistent and that PIM inhibitors have
negative effects on the spermatogenic process, with pan-PIM inhi-
bition being more deleterious.

http://dx.doi.org/10.1016/j.toxlet.2017.07.460

P-04-10-09
Treatment of human placenta choriocarcinoma
cells with two components of cigarette smoke
induced growth and epithelial mesenchymal
transition via induction of an antioxidant effect

Hae-Miru Lee, Kyung-Chul Choi

Laboratory of Biochemistry and Immunology, College of Veterinary
Medicine, Chungbuk National University, Cheongju, Republic of Korea

In this study, the effects of formaldehyde (FA) and benzene (Bz)
were examined on cell proliferation and epithelial mesenchymal
transition (EMT) of JEG-3 human choriocarcinoma cells to con-
firm relationship between CS components and placenta carcinoma.
Upon MTT assay, FA (10−8 M to 10−5 M) and Bz (10−11 M to 10−5 M)

increased JEG-3 cell proliferation. Western blot assay revealed that
the protein expression of cyclin D1 & E1 increased, while the levels
of p21 & p27 were reduced following treatment. In addition, the
expression of the epithelial marker, E-cadherin, was significantly

dx.doi.org/10.1016/j.toxlet.2017.07.458
dx.doi.org/10.1016/j.toxlet.2017.07.459
dx.doi.org/10.1016/j.toxlet.2017.07.460
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ecreased, while the expression of the mesenchymal marker, N-
adherin, was significantly increased by FA (10−8 M and 10−5 M)
nd Bz (10−11 M and 10−8 M). Snail and Slug transcriptional factors
ere associated with EMT, which were also up-regulated by FA
nd Bz, indicating that FA and Bz lead to an increase in the EMT
rocess in JEG-3 choriocarcinoma cells. We further evaluated reac-
ive oxygen species (ROS) and activation of antioxidant effect using
ichlorofluorescin diacetate (DCFH-DA) and Western blot assay. FA
 PRESS
s xxx (2017) xxx–xxx

and Bz increased the ROS production and an antioxidant related
marker, Nrf2, in JEG-3 cells. However, eIF2� levels were reduced by
FA and Bz via activation of the antioxidant reaction. Taken together,
these results indicated that FA and Bz induce the growth and migra-

tion of human choriocarcinoma cells via regulation of the cell cycle
and EMT and activation of ROS and antioxidant related markers.

http://dx.doi.org/10.1016/j.toxlet.2017.07.461

dx.doi.org/10.1016/j.toxlet.2017.07.461
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-04-11
ndocrine system
-04-11-01
alidity of T3, T4 and TSH hormone
easurement and stepwise evaluation in

uvenile rats based on OECD TG’s 422/421

eike Marxfeld, Volker Strauss, Sibylle Groeters, Steffen
chneider, Bennard van Ravenzwaay

BASF SE, Ludwigshafen, Germany

ntroduction: With the release of the new OECD TG’s 421/422 and
he OECD TG 443 the validity of thyroid hormone measurements in
uvenile rats with commercially available test kits is re-discussed.

Material and methods: We validated ELISA kits for measure-
ent of T3 and T4 in rats and compared them regarding precision

nd functional sensitivity with established radioimmunoassays
RIA). We measured T3, T4 and TSH in PND4 and PND22 pups of
wo mechanistic studies and the latter two hormones in pups of
he same age of additional four OECD TG 443 studies. T4 – and in
ingle studies additional TSH – were measured in PND4 and PND13
ups of 17 OECD TG 421/422 studies.

Results: Inter-individual variation of hormone values in con-
rol groups were assessed and the statistical power was calculated.
hese parameters were compared with corresponding values
bserved in adult rats. In pups until PND22 no sex-specific differ-
nces of the thyroid hormone levels occurred. A T3 level decrease in
uvenile rats could hardly be detected with commercial ELISA and
IA kits due to the assay sensitivity.

Conclusion: In consideration of the results, an algorithm for a
tepwise measurement of thyroid hormones in rats in the frame
f the OECD TG 421/422 including thyroid weight and histopatho-

ogical findings was proposed in order to follow a scientific-based,
tepwise investigation of various cohorts in this study type.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.463

378-4274/
P-04-11-02
Identification of endocrine disruptors using
alternative methods

Markéta Dvořáková 1,2, Kristina Kejlová 1, Hana Bendová 1,
Marian Rucki 1, Adam Vavrouš 1, Dagmar Jirová 1

1 Centre of Toxicology and Health Safety, National Institute of Public
Health, Prague, Czech Republic
2 Third Faculty of Medicine, Charles University, Prague, Czech
Republic

Endocrine disrupting substances are found in environmental sam-
ples (e.g. surface water, sewage sludge, sediments, domestic waste,
outdoor and indoor air) and even in human biological samples
(e.g. blood, urine, adipose tissue). It is a specific group of com-
pounds, which may be ligands of human estrogen or androgen
receptors due to their molecular weight and structure, and thus,
depending on the degree and frequency of exposure, have the abil-
ity to affect endocrine system either by blocking or activating the
receptor. Certain compounds with endocrine disrupting effects can
be found in the chemical groups as steroids, cyclic hydrocarbons,
phenols, flavonoids, phtalates, parabens, biocides, plasticizers, sur-
factants, fire retardants, antimicrobials, UV filters, or toxic metals.
They have been associated with clinically observed adverse devel-
opmental, reproductive, neurological and immune effects. QSAR
and in vitro transactivation assays were used for screening of cer-
tain analogues of bisphenol A, phthalates and novel antimicrobials.
Presented results of the pilot study indicate a correlation of meth-
ods and detection of molecular interactions of certain compounds
with human estrogen and androgen receptors. Chemicals devel-
oped as replacement of compounds already regulated as endocrine
disruptors (e.g. bisphenol A) should be a subject of thorough eval-
uation to avoid their contribution to adverse health effects caused
by exposure from multiple sources. The research was supported
by Ministry of Health, Czech Republic–conceptual development of
research organization (National Institute of Public Health–NIPH, IN:
75010330) and by TE02000006 Centre for alternative environment

friendly high effective polymer antimicrobial agents for industrial
applications (ALTERBIO).

http://dx.doi.org/10.1016/j.toxlet.2017.07.464
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-04-11-03
ECD 443 extended one generation

eproduction toxicity study: Some important
onsiderations relating to study conduct

avid Myers, Steven Renaut

Envigo, Eye, United Kingdom

n February 2015 Regulation (EU) 2015/282 amending Reach
nnexes VIII, IX and X was signed, incorporating the OECD 443
tudy as the preferred study for reproductive toxicology testing.
ompared to its predecessor, the OECD 416 Two-generation study,
he OECD 443 study evaluates a greater proportion of F1 offspring,
ssesses endocrine disruptor related endpoints, and can result in a
eduction in animal use.

If a registrant is required to perform an OECD 443 study,
ut has already performed an OECD 421 or 422 Reproduc-
ive/Developmental Toxicity Screening test, an additional Dose
ange Finding study may or may not be recommended & this will
epend upon the design and outcome of the screening test, with
ecommendations bespoke for each chemical.

The OECD443 study design may also influence the choice of
train of rat to be used. If the full study (including F1 Cohorts 1,
and 3) is required a strain of rat with a large litter size and consis-

ent sex ratio is advised. A standard ECHA study design (F1 Cohort
only) could utilise a wider range of commonly used rat strains,

ncluding those that elicit a smaller litter size or more variable sex
atio.

Since some of the ages at which evaluations are required on
he OECD 443 study are different to those on routine reproductive
oxicology studies, it is vital that investigations are adequately sup-
orted by Historical Control Data. Envigo will perform an historical
ontrol data study in both Sprague Dawley & Han Wistar rats to
nsure adequate support.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.465

-04-11-04
ffects of parathion on the activity of
itochondrial glutamate dehydrogenase from

at pancreatic Langerhans islets

amid Reza Jamshidi 1, Elham Ebrahimi 2, Ali Moradi 2

Toxicology, Yazd Shahid Sadoughi University of Medical Sciences,
azd, Islamic Republic of Iran
Toxicology, Pharmacy School, Yazd Shahid Sadoughi University of
edical Sciences, Yazd, Islamic Republic of Iran

he main propose of the present study was to determine the effects
f parathion on the activity of glutamate dehydrogenase (GDH)
s the key enzyme of Langerhans islet for secretion of insulin.
arathion was administered intraperitoneally at doses of 0.5, 1, 1.5
nd 2 mg/kg. Langerhans islets were isolated from the pancreas of
ats by a standard collagenase digestion, separation by centrifuga-
ion, and hand-picking technique. The activity of the mitochondrial
DH was determined in the islets homogenates. Parathion at tested
oses (0.5, 1) had no effect on GDH secretion but at doses of 1.5 and

mg/kg significantly (p < 0.05) increased production of glutamate
fter 4 days treatment. It is concluded that GDH is a component
f parathion-induced changes in release of improper insulin. It
ight be said parathion can increase production of glutamate that
 PRESS
s xxx (2017) xxx–xxx

increase secretion of insulin but this insulin is not enough to over-
come glucose production from liver that affected by parathion.

http://dx.doi.org/10.1016/j.toxlet.2017.07.466

P-04-11-05
Endocrine disruption and carcinogenesis:
Evaluation of neoplasms in endocrine organs of
rat in Carbendazim carcinogenic chronic study

Viktoriia Lisovska, Nadiya Nedopytanska, Eugene Bagley, Olena
Reshavska

L.I. Medved’s Research Center of Preventive Toxicology, Food and
Chemical Safety, Ministry of Health, Ukraine, Kyiv, Ukraine

US EPA has classified Carbendazim as a possible carcinogen to
humans. Carbendazim carcinogenicity may be determine its aneu-
genic and endocrine disruption properties. The aim is to analyze
the rat tumors of the endocrine organs in carcinogenic study.

In the present study 560 rats, Wistar (280/sex/group) were
used. Carbendazim by gavage at 0, 5, 25, 75 mg/kg/b.w./day for 104
weeks. Carbendazim 98% carcinogenicity study carry out according
to OECD451.

There are 214 tumors recognize in experiment. Common tumor
sites were thyroid (62), mammary (41), pituitary (31), Hard-
erian (1), adrenal glands (10); testis (16), brain (1), lung (3),
esophagus (1), liver (8), pancreas (1), uterus (4) ovary (5), haem-
atopoietic system (19), soft tissue (7), skin (3). The benign tumor
rate is exceed the malignant. Tumors of endocrine organs were
more often. Histopathological types of tumors: thyroid follicular
adenoma, carcinoma; adrenal phaeochromocytoma, cortical ade-
noma, ganglioneuroma, carcinoma; pituitary adenoma, carcinoma;
Leydigoma; mammary adenoma, fibroadenoma; uterus adeno-
carcinoma; ovary fibroma, cystadenoma, thecoma, granulose cell
tumor. The tumor rate (according to the effective number) in male
was 14; 21; 10 contrary to 9 in the control group; in female – 37;
32; 30 to 17, respectively. The incidence of pituitary tumors were
significantly increased in females treated with 75 mg/kg and in the
mammary gland with 5 and 25 mg/kg. There were no differences
between the groups in mean dose-depend in total tumor rate and
in tumors of the endocrine system.

Therefore, Carbendazim was shown to be epigenetic carcinogen
as a potent endocrine disrupting substance.

http://dx.doi.org/10.1016/j.toxlet.2017.07.467

P-04-11-06
The effect of MPA liver herbal supplementary
on Type 2 diabetes

Ali Akbar Malekirad 1,2, Sahar Sadeghi khansari 3, Habiballah
Nazem 3, Mohammad Abdollahi 1

1 Department of Toxicology, Tehran University of Medical Sciences,
Tehran, Islamic Republic of Iran
2 Toxicology and Diseases Group, Pharmaceutical Sciences Research
Center, Tehran University of Medical Sciences, Tehran, Islamic
Republic of Iran
3 Department of Biology, Payame Noor University, Tehran, Islamic
Republic of Iran
Type 2 diabetes (T2D) is a chronic metabolic disorder that is known
as a serious problem in the public health. It is characterized by
high blood glucose level, insulin resistance, impaired lipid, and pro-
tein and carbohydrate metabolism. Medicationercise and diet are

dx.doi.org/10.1016/j.toxlet.2017.07.465
dx.doi.org/10.1016/j.toxlet.2017.07.466
dx.doi.org/10.1016/j.toxlet.2017.07.467
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onsidered as fundamental treatment protocols of T2D. Further-
ore, recently more attention has been paid to the beneficial effect

f herbal medicine on T2D treatment. Hence the present study
imed to investigate the effect of MPA liver that insist of Melissa
fficinalis, Cinnamomum zelanicum, Terminalia chebula, Cichorium

ntybus, Cynara scolymus and Silybum marianum on hypoglycaemic
ontrol.

The study designed as a before-after clinical trial in 47 T2D
atients. All participants were asked to drink the herbal tea mix-
ure twice a day for 30 days. The biochemical parameters including
asting blood sugar (FBS), aspartate aminotransferase (ALT), ala-
ine aminotransferase (AST), and alkaline phosphatase (ALP) were
easured before and after intervention.
The results represented a significant decrease in FBS (p < 0.05)

hile there were no significant changes in ALP, AST and ALT.
In conclusion, the present outcomes suggest the herbal tea

ixture including Melissa Officinalis, Cinnamomum zelanicum, Ter-
inalia chebula, Cichorium intybus, Cynara scolymus and Silybum
arianum decrease FBS among T2D and could consider as an effi-

ient treatment in prevention and reduction of hyperglycemia
lthough further research is required to identify the obvious effect
f herbal medicine in T2D.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.468

-04-11-07
se of chemical enantiomers to further
haracterise the pre-clinical safety profile of
CL-1 inhibitors

ark J. Anderton, Ruth Macdonald, Kim Maratea, Emilyanne
eonard, Jayati Basak, Glen Hawthorne, Jonathan Rose, Alexander

. Hird

Innovative Medicines and Early Development, AstraZeneca,
ambridge, United Kingdom

CL-1 inhibitors hold the promise of being effective anti-cancer
gents. AZD5991 is a potent and selective small molecule MCL-

inhibitor. In early pre-clinical safety studies with AZD5991,
xocrine pancreas was identified as a target organ of toxicity. We
nvestigated whether pancreatic toxicity was related to MCL-1 biol-
gy or off-target activities. A strategy that can build evidence of
arget toxicity is the use of enantiomers. Enantiomers have identi-
al molecular weights and sequence of bonded atoms but differ in
he three-dimensional orientation which can result in differences
n potency against the primary biological target. The enantiomer of
ZD5991 (ENT-AZD5991) has remarkably similar secondary phar-
acology profile to AZD-5991 but a ∼1500 fold lower potency

gainst MCL-1. Ten rats received either a single 1 h intravenous
dministration of vehicle, the active enantiomer (AZD5991) or the

inactive’ enantiomer (ENT-AZD5991) at 100 mg/kg. Pancreas and
lood samples were collected 5 h following the start of the infu-
ion. AZD5991 was associated with significant increases in amylase
nd lipase, whilst the ‘inactive’ enantiomer had no significant
ffects despite comparable plasma exposure. Clinical chemistry
hanges were accompanied by histopathological changes in the
ancreas of AZD5991 treated animals only. The different toxico-

ogy between the enantiomers correlated well with differences in
xpected pharmacological activity as determined by blood haema-
ology. AZD5991 was associated with a significant reduction in WBC
nd lymphocytes whereas ENT-AZD5991 had no effect. Exocrine

ancreatic toxicity in the rat following MCL-1 inhibition is consid-
red target-related.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.469
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P-04-11-08
Bisphenols are not inherently estrogenic

Charles Barton 1, Mark Maier 2, Thomas Mallen 1

1 Valspar Corporation, Sewickley, United States
2 Sheperian Toxicology, LLC, Albuquerque, United States

Structurally simple bisphenols (e.g., BPA, BPS, and BPF) may bind to
the estrogen receptor and exhibit estrogenic activities in a variety
of biological models. As a result, a common misconception is that all
bisphenols are estrogenic. In silico molecular modeling conducted
by the Valspar Corporation predicted that several ring-substituted
bisphenols, including tetramethyl bisphenol F (TMBPF), would not
bind to the Estrogen Receptor (ER � or �) due to hindrance of
symmetric molecular folding that facilitates ER binding. Among
numerous putative non-estrogenic bisphenols identified in silico,
TMBPF was unique because it provides the superior performance of
epoxy coatings that is required of food contact packaging coatings.
To ensure that TMBPF would be safe in food-contact applications,
it was necessary to test an “absence hypothesis,” that is, obtain
sufficient evidence to demonstrate that TMBPF is not estrogenic.
TMBPF was evaluated for estrogenic activity in six in vitro assays
including, Estrogen Yeast Luciferase Assay, U2OS Cell ER� Redis-
tribution Reporter Assay, MCF-7 CellTiter-GLO Luminescent Cell
Viability Assay, LUMI CELLTM Estrogen Agonist Assay, High-Content
Transactivation and Prolactin Array Imaging, and most importantly,
EScreen. The “evidence of absence” obtained from these in vitro
assays (by independent investigators), was affirmed in vivo using
the Uterotrophic Assay in Juvenile Female Rats and the Pubertal
Development Assay in Intact Juvenile/Peripubertal Female Rats. To
assess other important biological endpoints, a third in vivo study
(90-day feeding study in female rats) is ongoing. All studies show
that TMBPF lacks estrogenic activity, and unambiguously demon-
strates that bisphenols are not inherently estrogenic.

http://dx.doi.org/10.1016/j.toxlet.2017.07.470

P-04-11-09
Environmental pollutants as endocrine
disrupters: The effect of Cd, PCBs and PBDEs on
thyroid function

Vesna Matovic, Aleksandra Buha, Marijana Curcic, Zorica Bulat,
Biljana Antonijevic

Department of Toxicology “Akademik Danilo Soldatović”, University
of Belgrade-Faculty of Pharmacy, Belgrade, Serbia

Wildlife and humans are exposed to nearly 800 chemicals sus-
pected to be capable of producing disturbances in hormone
homeostasis.

The aim of this experimental study was to evaluate the effects
of prolonged, relatively low exposure to cadmium (Cd), polychlo-
rinated biphenyls (PCBs), and polybrominated diphenyl ethers
(PBDEs)-more precisely decabrominated diphenyl ether (BDE209),
on serum triiodothyroxine (T3), and thyroxine (T4), as biomark-
ers of thyroid function. These chemicals were chosen as persistent
chemicals of high toxicity that have become ubiquitously present.

The results show that oral treatment of rats with 6 different
doses of Cd (ranging from 0.3 to 10 mg/kg b.w.) during 28 days
induced the dose-dependent decrease of T3 while statistically sig-

nificant reduction of T4 was observed for doses ≥1.5 mg Cd/kg b.w.
revealing that T3 hormone is more sensitive to Cd than T4. Applied
doses of PCBs (6 doses in the range of 0.5–16 mg/kg b.w.) induced
more pronounced reduction of T4 than T3: significant decrease of

dx.doi.org/10.1016/j.toxlet.2017.07.468
dx.doi.org/10.1016/j.toxlet.2017.07.469
dx.doi.org/10.1016/j.toxlet.2017.07.470
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4 was observed for all applied doses and was dose dependent
hile T3 levels were significantly reduced for doses ≥2 mg PCB/kg.
significant decrease in T4 was observed in rats treated with

000 mg BDE209/kg b.w., T3 and T4 were reduced after application
f 2000 mg BDE209/kg b.w., while the dose of 4000 mg BDE209/kg
.w. resulted in a significant T3 decrease.

The present study implies that exposure to low levels of Cd, PCBs,
nd PBDEs interferes with thyroid function.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.471

-04-11-10
nfluence of styrene on plasma parameters and

olecular expression of islets of Langerhans in
at model

amal Niaz 1, Fatima Ismail Hassan 1, Faheem Maqbool 1, Falullah
han 1, Saeideh Momtaz 2, Maryam Baeeri 1, Mona
avaei-Nigjeh 1, Mahban Rahimifard 1, Mohammad Abdollahi 1

Department of Toxicology and Pharmacology, Faculty of Pharmacy,
ehran University of Medical Sciences, Tehran, Islamic Republic of
ran
Medicinal Plants Research Center, Institute of Medicinal Plants,
CECR, Karaj, Islamic Republic of Iran

tyrene is an aromatic hydrocarbon chemical present in the envi-
onment with primary exposure occurred via reinforced plastic
ndustry. The current study was designed to evaluate styrene-
nduced toxicity parameters in rats’ plasma fasting blood glucose
FBG) level, oral glucose tolerance, insulin secretion, oxidative
tress, inflammatory cytokines and in cellular and molecular lev-
ls Styrene was dissolved in corn oil and administered at different
oses (250, 500, 1000, 1500, 2000 mg/kg/day and control) to each
at, for 42 days. In treated groups, styrene significantly increased
asting blood glucose, plasma insulin (p < 0.001) and glucose tol-
rance. Glucose tolerance, insulin resistance, and hyperglycemia
ere found to be the main consequences correlating gene expres-

ion of islet cells. Styrene caused a significant enhancement of
xidative stress markers and inflammatory cytokines in a dose and
oncentration-dependent manner in plasma (p < 0.001). Moreover,
he activities of caspase-3 and -9 of the islet cells were significantly
p-regulated by this compound. Targeting genes (GLUD1, GLUT2
nd GCK) of the islet cells in styrene-exposed groups, disrupted
luconeogenesis, glycogenolysis pathways and insulin secretory
unctions. Together, present study illustrated that fasting blood glu-
ose, insulin pathway, oxidative balance, inflammatory cytokines,
ell viability and responsible genes of glucose metabolism are

usceptible to styrene, which consequently leads to other abnor-
alities in other organs.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.472
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Thyroid dysfunction caused by
organophosphate poisoning

Cristian Cobilinschi 1, Radu Tincu 2, Alexandra Totan 3, Zoie
Ghiorghiu 2, Paul Neagu 4, Radu Alexandru Macovei 2

1 Anesthesiology and Intensive Care Unit, Clinical Emergency Hospital
Bucharest, Bucharet, Romania
2 Anesthesiology and Intensive Care II Toxicology, Clinical Emergency
Hospital Bucharest, Bucharest, Romania
3 Biochemistry Department, Carol Davila University of Medicine and
Pharmacy, Bucharest, Romania
4 Plastic Surgery, Clinical Emergency Hospital Bucharest, Bucharest,
Romania

Introduction: It has previously been established that there is a
complex relationship between thyroid hormones and cholinergic
function, thus an organophosphate poisoning with an increase in
the acetylcholine levels is expected to produce an alteration in the
thyroid hormones status.

Materials and methods: In order to observe the effects of
acetyl cholinesterase inhibition on thyroid hormones status we
conducted an experimental study on twenty adult male Wis-
ter rats. In the first step blood samples were collected in order
to establish normal values for thyroid stimulating hormone
(TSH), tri-iodothyronine (T3) and tetra-iodothyronine (T4). Sec-
ondly, 0.1 mg/g Clorpyrifos was administered by oral gavage to
induce acetyl-cholinesterase inhibition. After developing cholin-
ergic symptoms new blood samples were taken to determine the
level of cholinesterase, TSH, T3 and T4. Hormone levels were quan-
titatively determined through ELISA tests and spectrophotometric
method was used for cholinesterase.

Results: The present study demonstrated that acetyl-
cholinesterase inhibition caused alterations in hormone levels.
Comparing to baseline we obtained a significant reduction of TSH,
T3, T4 (p < 0.05) after administration of the organophosphate.

Conclusions: Inhibition of acetyl-cholinesterase is associated
with alteration of thyroid response in subjects with no prior thy-
roid disease. This condition is often associated with a poor survival
prognosis, despite adequate hormonal supplementation.

http://dx.doi.org/10.1016/j.toxlet.2017.07.473

P-04-11-12
Using ellagic acid for enhance outcomes of
pancreatic islet transplantation

Mahban Rahimifard, Kamal Niaz, Shermineh Moeini, Maryam
Baeeri, Mohammad Abdollahi

Tehran University of Medical Sciences, Tehran, Islamic Republic of
Iran

E-mail address: mahban.rahimifard@gmail.com (M. Rahimifard).
One of the promising therapies for type 1 diabetes is pancreatic

islet transplantation. But in this procedure, in addition to rejec-
tion of the transplantation by immune system, oxidative stress
and apoptosis of the beta cells are the main reasons of islet trans-
plantation failure. Thus, in this study we investigated antioxidant
and anti-apoptotic effects of ellagic acid for improving function
of rat pancreatic islets. Isolated pancreatic islets were exposed to

logarithmic doses of ellagic acid for 24 h. Half maximal effective
concentration (EC50) of ellagic acid determined by MTT assay as
1500 �M. Then, FITC Annexin-V and PI staining by flow cytome-
try was done. Also, level of insulin secretion and oxidative stress

dx.doi.org/10.1016/j.toxlet.2017.07.471
dx.doi.org/10.1016/j.toxlet.2017.07.472
dx.doi.org/10.1016/j.toxlet.2017.07.473
mailto:mahban.rahimifard@gmail.com
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iomarkers were assessed. Results of FITC Annexin-V and PI stain-

ng demonstrated that EC50 of ellagic acid have anti-apoptotic
ffects on pancreatic cells. Furthermore, this phenolic compound
ignificantly diminished lipid peroxidation and reactive oxygen
pecies and enhanced antioxidant power and insulin secretion of
 PRESS
s xxx (2017) xxx–xxx 5

the cells. These findings, which have positive correlation with each

other, support that use of ellagic acid can reduce oxidative stress
and apoptosis along with improving the islets’ function.

http://dx.doi.org/10.1016/j.toxlet.2017.07.474

dx.doi.org/10.1016/j.toxlet.2017.07.474
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ntestinal system

strategies. [Supported by the Czech Science Foundation, project no.
13-09766S.]

http://dx.doi.org/10.1016/j.toxlet.2017.07.477
-04-12-01
utyrate as a modulator of
enobiotic-metabolizing enzymes in colon
pithelial cells

ndrej Zapletal 1, Zuzana Tylichova 1, Vit Dubec 1, Jiri Neca 2, Jiri
ohoutek 2, Miroslav Machala 2, Alena Milcova 3, Jan Topinka 3,

irina Hofmanova 1, Alois Kozubik 1, Jan Vondracek 1

Institute of Biophysics, Brno, Czech Republic
Veterinary Research Institute, Brno, Czech Republic
Institute of Experimental Medicine, Praha, Czech Republic

ietary contaminants are suspected to contribute to the devel-
pment of colorectal carcinoma. Benzoapyrene (BaP), IARC group

human carcinogen, is the best characterized polycyclic aro-
atic hydrocarbon found in the processed food. Cytochrome

450 family 1 (CYP1) enzymes, regulated by the aryl hydrocar-
on receptor, play a major role in its bioactivation; however,
dditional enzymes contribute to metabolism of BaP and fur-
her dietary carcinogens within gut epithelium. The short-chain
atty acids produced by gut microflora, such as butyrate, serve
s a major source of energy for gut enterocytes and contribute
o maintenance of gut homeostasis, partly via inhibition of his-
one deacetylases, which may alter chromatin structure and gene
xpression. Using in vitro models of colon epithelial cells, we
ound that butyrate alters metabolism/toxicity of BaP through

odulation of CYP1 expression. In human HCT116 cells, butyrate
educed binding of HDAC1 to the enhancer region of CYP1A1
ene, which was linked with upregulation of CYP1A1 expres-
ion/activity, enhanced metabolism of BaP and increased formation
f covalent DNA adducts by anti-BaP-dihydrodiolepoxide. Interest-
ngly, we found that butyrate also altered expression of additional
enobiotic-metabolizing enzymes in HCT116 cells, including aldo-
eto reductase 1C3, N-acetyltransferases 1 and/or 2 and UDP
lucuronosyltransferase family 1 member A1 and 4. These results
ndicate that butyrate may interact with dietary toxic compounds,
uch as BaP, in regulation of multiple XMEs. The mechanisms
nderlying the butyrate-dependent regulation of XMEs within

olon epithelium deserve further attention. Supported by the Czech
cience Foundation (project no. 13-09766S).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.476

378-4274/
P-04-12-02
Butyrate plays a supporting role in alterations of
lipidome induced by DHA in colon cancer cells

Zuzana Tylichova 1, Josef Slavík 2, Miroslav Cigánek 2, Petra
Ovesná 3, Pavel Krčmář 2, Nicol Straková 1, Miroslav Machala 2,
Alois Kozubík 1, Jan Vondráček 1, Jiřina Hofmanová 1

1 Department of Cytokinetics, Institute of Biophysics of the Czech
Academy of Sciences, Brno, Czech Republic
2 Veterinary Research Institute, Brno, Czech Republic
3 Institute of Biostatistics and Analyses, Brno, Czech Republic

Docosahexaenoic acid (DHA) and sodium butyrate (NaBt) have
been shown to exhibit a variety of interactive effects leading to inhi-
bition of colon cancer cell growth, modulation of differentiation or
induction of apoptosis. The molecular mechanisms responsible for
these interactions and their combined effect on cellular lipidome,
are still not fully clear. Here, we show that both agents may together
induce dynamic alterations of lipid metabolism, specific cellular
lipid classes and fatty acid composition. In HT-29 colon carcinoma
cells, NaBt strongly supported incorporation of free DHA into non-
polar lipids and their accumulation in cytoplasmic lipid droplets,
altered ceramide profile and, together with DHA, NaBt was found
to promote n-3 fatty acid synthesis and to attenuate metabolism
of monounsaturated fatty acids. NaBt also increased mRNA expres-
sion of caveolin-1 and FAT/CD36 transporters, which may further
modulate DHA uptake, incorporation and its impact on cellular
lipidome. Taken together, the present results indicate that inter-
actions of DHA and NaBt exert complex cellular lipidome changes,
which may contribute to the observed alterations in colon can-
cer cell differentiation/apoptotic responses. These findings extend
our knowledge about the nature of interactive effects of fatty
acids, with a potential impact on future nutritional intervention
TOXLET-9868; No. of Pages 3

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.476
dx.doi.org/10.1016/j.toxlet.2017.07.477


 ING Model

2 Letter

P
3
l
i

J
K

1

2

I
r
p
r
t
i
s
(
t
e
R
t
i
f
g
a
I
n
a
a
a
a
I
b
t
w

h

P
C
p

J

1

K
2

A
m
i
m
t
s
s
a
a

o
w
a
o
q

model, providing a powerful tool for high throughput compound
screening in pharmaceutical industry.

http://dx.doi.org/10.1016/j.toxlet.2017.07.480
ARTICLE
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-04-12-03
D-human small intestinal tissue to study
igand-induced acute and chronic inflammation
n the gastrointestinal tract

an Markus 1,2, Timothy Landry 1, Zachary Stevens 1, Mitchell
lausner 1, Patrick Hayden 1, Seyoum Ayehunie 1

Mattek Corporation, Ashland, MA, United States
Mattek In Vitro Life Science Laboratories, Bratislava, Slovakia

ntestinal epithelium is known to be involved in innate immune
esponses by recognizing potential pathogens through cellular
attern recognition receptors (PRRs). Abnormal innate immune
esponses have been implicated in the pathogenesis of inflamma-
ory bowel diseases (IBD). To investigate PRR responses on the
ntestinal mucosa, we exposed the 3D human small intestinal tis-
ue (EpiIntestinal, SMI-100-FT) model to various Toll-like receptor
TLRs) and NOD-like receptor (NOD) ligands. Interestingly, ligands
o TLR4 (LPS) and NOD2 (Muramyl dipeptide; MDP) induced gene
xpression of proinflammatory cytokines such as IL1�, IL6, and
ANTES in a synergistic manner. Prolonged exposure of EpiIn-
estinal tissue to IL1� also resulted in reduced tissue membrane
ntegrity, which may be a precursor for IBD-like disease, and led to
urther induction of pro-inflammatory cytokines and chemokine
ene expression (IL6 and CCL20), which are known to stimulate
cquired immune cell responses including release of TNF� and
FN�. To simulate the effect of immune cell responses on the intesti-
al epithelium, we also exposed the EpiIntestinal tissue to TNF�
nd IFN�, which resulted in the reduction of membrane integrity
nd the release of proinflammatory cytokines. The effect of TNF�
nd IFN� on the intestinal epithelium was further exacerbated if
ntigen-presenting cells such as dendritic cells were incorporated.
n short, our results suggest that the EpiIntestinal tissue is capa-
le of modeling innate immune responses and can be a useful tool
o study the complex interactions of human intestinal epithelium
ith microbiome in vitro in the induction of IBD-like disease.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.478

-04-12-04
omparison of gold standard and novel
ancreatic injury biomarkers

oanna Harding 1, Kim Maratea 2, Marie Blais 2

Drug Safety and Metabolism, AstraZeneca, Cambridge, United
ingdom
Drug Safety and Metabolism, AstraZeneca, Waltham, United States

ZD5991 is an mcl-1 inhibitor under development for the treat-
ent of cancer. During pre-clinical development, the pancreas was

dentified as a target organ for toxicity. Traditional biomarkers to
onitor pancreatic damage include amylase and lipase, however

hey can be non-specific to organ and/or condition, and are not con-
idered to be sufficiently robust to monitor recovery in the clinical
etting. Therefore novel biomarkers, such as microRNA-216a, were
ssessed for a better understanding of injury kinetics and recovery,
longside more traditional biomarkers of amylase and lipase.

Plasma samples were collected from dogs after a single dose
f AZD5991 at 5 h after dosing, up to Day 14 post dose. Samples
ere analysed for amylase, lipase and microRNA-216a. Amylase
nd lipase were analysed using an enzymatic colorimetric assay
n an automated analyser; microRNA-216a was measured using
uantitative real time PCR (qPCR).
 PRESS
s xxx (2017) xxx–xxx

Pathological examinations showed widespread acinar cell apo-
ptosis on Day 2, followed by progressive partial recovery through
to Day 15. Recovery was not associated with a significant inflam-
matory response.

The microRNA biomarker response was generally consistent
with the response of traditional plasma chemistry markers fol-
lowing pancreatic damage. Peak elevations of plasma lipase were
observed on Day 1 (5 h post dose), whilst amylase and microRNA-
216a peaked on Day 2 (24 h post dose). All biomarkers had returned
to baseline levels by Day 4. In this study, microRNA-216a did not
add any value over circulating amylase and lipase and, logistically,
proved more difficult to analyse.

http://dx.doi.org/10.1016/j.toxlet.2017.07.479

P-04-12-05
Perfused intestinal Caco-2 tubules suitable for
high throughput screening

Sebastiaan Trietsch 1, Karlijn Wilschut 1, Henriëtte Lanz 1, Dorota
Kurek 1, Remko van Vught 1, Stefan Kusterman 2, Adrian Roth 2,
Annie Moisan 2, Paul Vulto 1

1 Mimetas BV, Leiden, Netherlands
2 Roche, Basel, Switzerland

The human epithelial Caco-2 cell line has been widely used as an
intestinal barrier model. However, these systems often fail to pro-
duce mucus layer and microvilli formation, which are essential to
the physiological relevance of a human intestinal model. Hereby,
we want to introduce the OrganoPlate

®
, a microfluidic platform

which enables the culture of membrane-free cell barriers into a
tubular structure and is based on a 384-well microtiter plate result-
ing in up to 96 data points per plate. The Caco-2 tubular cultures
were characterized by immunofluorescence staining at day 4 and
11, showing cell polarization, tight junction formation and expres-
sion of key receptors. After 4 days, the Caco-2 tubes showed dome
formation and were positively stained with ZO-1 (tight junction
marker) and acetylated tubulin (polarization marker). The presence
of the glucose receptor (Glut-2 staining) and epidermal growth
factor receptors (ErbB1&2 staining) on the basolateral side indi-
cating polarization of the tubules. Most importantly, the presence
of intestinal villi and the formation of a mucus layer were detected
using Ezrin and Muc-2 staining, respectively. After 11 days, invagi-
nation patterns were observed and stained positive for MRP-2 (drug
transporter) on the apical side and Glut-2 on the basolateral side.
These advanced characterizations show that our OrganoPlate

®
cul-

ture system offers a better physiologically relevant Gut-on-a-chip

dx.doi.org/10.1016/j.toxlet.2017.07.478
dx.doi.org/10.1016/j.toxlet.2017.07.479
dx.doi.org/10.1016/j.toxlet.2017.07.480
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etecting GI toxicity earlier than in dog:
eveloping the first in vitro assay to predict
linical diarrhea

aria Hubinska 1, Seyoum Ayehunie 2, Matt Peters 3, Alex
rmento 2, Clay Scott 3, James Lu Lu 3, Timothy Landry 2, Pradeep
harma 3, Patrick Hayden 2, Mitchell Klausner 2

MatTek In Vitro life Science Laboratories, Bratislava, Slovakia
MatTek Corporation, Ashland, United States
AstraZeneka, Waltham, United States

I toxicity is a common adverse effect (AE) across therapy areas. For
ncotherapeutics it can prevent efficacy as monotherapy and limits

ombination partners. There are no in vitro models that provide
ufficiently predictive data to guide drug design or to drive in silico
odeling of clinical dose scheduling. Preclinical testing in dog

but not rat) is highly predictive but throughput limits application
 PRESS
s xxx (2017) xxx–xxx 3

during drug design. After exploring organoids, we focused on a 3D
microtissue that replicates the structure of GI epithelium with villi
comprised of mature enterocytes which are continually renewed
from adult stem cells located in crypts. This jejunum microtissue
demonstrated robust barrier function as measured by transepi-
thelial electrical resistance. Since compromised barrier function
is associated with diarrhea, we assessed predictivity using drugs
with low (<3%) or high (>40%) incidence of clinical diarrhea. Testing
under blinded conditions revealed excellent performance: 80% pos-
itive predictivity and 83% negative predictivity. Simcyp modeling is
being used to match in vitro concentrations with clinical exposure
at the enterocytes after oral dosing. The flexibility to re-read daily
for >42 days is consistent with supporting dose schedule modeling
for oncology drug combinations. By coupling clinical PK with
human 3D GI microtissue, this predictive model should provide an
engine for designing drugs and treatment plans with better ther-

apeutic windows. Here, we develop a 3D human Intestinal tissue
for GI toxicity that predicts clinical diarrhea with 82% accuracy.

http://dx.doi.org/10.1016/j.toxlet.2017.07.481

dx.doi.org/10.1016/j.toxlet.2017.07.481
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the different default of dermal absorption was higher than only 10%
default.

http://dx.doi.org/10.1016/j.toxlet.2017.07.484
-05-01-01
luminum phosphide poisoning: A case of
urvival

azih Ramadan

Department of Forensic Medicine and Clinical Toxicology, Faculty of
edicine, Cairo University, Cairo, Egypt

ackground: Aluminum phosphide is a fumigant material com-
only used to protect crops from pests. Phosphine gas (PH3) which

s released when the tablet is evaporated, is a highly toxic gas which
auses impaired contraction of the heart and sever metabolic acid-
sis.

Case report: 22-years-old female patient ingested one tablet of
luminum phosphide, resulted in sever vomiting, sever metabolic
cidosis and hypotension. Gastric lavage was done using 5
mpoules of sodium bicarbonate and then activated charcoal was
iven. 1 l of saline was given to correct hypotension and sodium
icarbonate was given in a dose 2 meq/kg IV to correct metabolic
cidosis, then she was admitted to our ICU. Continuous monitoring
pecially to blood pressure was ordered, and ABG was done for fel-
ow up which showed slight improvement. Blood pressure began
o drop to 70/40 with slight CVP affection, so noradrenalin was
nfused in rate 2–3 �g/kg/min, in addition to 500 cc saline every 6 h.
fter 12 h of treatment the blood pressure and metabolic acidosis

mproved gradually and then the patient discharged after another
2 h.

Discussion: Aluminum phosphide is highly toxic and usually
ur cases develop severe manifestations and die. However, this case
esponded to supported management and survived; which may be
ue to that she spelled part of the tablet from her mouth and also
ue to early taken activated charcoal.

Conclusion: Aluminum phosphide poisoning is very dangerous

ith no available antidote so further studies are needed to mini-
ize its mortality.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.483

378-4274/
P-05-01-02
Estimation of exposure dose and operator risk
assessment of plant protection products with
different dermal absorption default

Are Sun You, Jin A. Oh, Sujin Park, Youmi Jo, Yeon-Ki Park, Je
Bong Lee

Agro-Food Safety and Crop Protection, National Institute of
Agricultural Sciences, Jellabukdo, Republic of Korea

Operator risk of plant protection products is assessed with Ko-
POEM (tier 1, 2) and field data (tier 3) in korea but default of
dermal absorption is fixed as 10% in Korean guidance unlikely to
EFSA guidance. In case of application of EFSA guidance, the risk
was considered to increase because 10% dermal absorption is min-
imum default. Default of dermal absorption was classified for 124
products according to EFSA guidance. It was investigated to change
the operator risk through assessment by different default of der-
mal absorption with Ko-POEM and field data. 124 products were
assessed with Ko-POEM and 15 products were assessed with 15
field data. 24 products were classified as 10% default of dermal
absorption, 190 products as 25% in mixing and 75% in application,
and 45 products as 75% in mixing and application. 23% of products
were indicated the risk was high in Korean guidance and 60% in
EFSA guidance with Ko-POEM. 3 products were indicated the risk
was high in Korean guidance and 11 products in EFSA guidance with
field data. In case of use of 6 (liquid), 2 (Solid), 30% (application)
default that was being developed in EU, 9 products were indicated
the risk was high with field data. As a result, the risk assessed by
TOXLET-9869; No. of Pages 5

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.483
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 ING Model

2 logy L

P
M
e
d
C

V
A

M

M
i
h
e
o

a
m
d
f
i
a
i
s
t

d
a
s
c
3
d
2

m
p
e
o

h

P
C
p
m

V

M

T
p
t
f

t
t
p
u

t
s
t

The reduced toxicity of the studied pesticides may be associated
with antioxidant and membrane stabilizing action of Poteitin.

http://dx.doi.org/10.1016/j.toxlet.2017.07.487
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utagenic activity of mixture of herbicides

thofumesate, phenmedipham, and
esmedipham in two strains of laboratory mice:
BA*C57BL/6 and CD-1

alerii Rakitskii, Natalia Ilyushina, Gleb Masaltsev, Natalia
verianova, Olga Egorova, Julia Revazova, Evgenij Prokofev

Federal Scientific Center of Hygiene named after F.F. Erisman,
ytishchi, Moscow Oblast, Russian Federation

utagenicity of individual active ingredients of pesticides is widely
nvestigated. However, the applicability of such studies to health
azard evaluations is limited because human populations are
xposed to mixtures of pesticides, which may lead to unpredictable
utcomes.

The aim of this study was to assess the mutagenic potential of
mixture of generic pesticide active ingredients defined as non-
utagenic compounds alone: ethofumesate, phenmedipham, and

esmedipham (112/91/71 by mass, respectively, as in commercial
ormulations). Initially, we analyzed genotoxicity of the mixture
n the Ames Test (OECD 471) and obtained negative results. Then,
n analysis of micronucleus induction in mouse bone marrow cells
n vivo (OECD TG474) was performed. Two strains of mice of both
exes (CBA*C57BL/6; CD-1) were used and received three doses of
he mixture.

A significant positive association was found between increasing
oses of the herbicide mixture and the frequency of micronucle-
ted polychromatic erythrocytes (MN-PCE) in bone marrow of both
trains. The MN-PCE frequency in all treatment groups was signifi-
antly higher (a = 0.05) than in negative control: for CD-1 mice 2.1,
.3 and 4.7-fold increases were observed at low, medium and high
oses, respectively; for CBA*C57BL/6 the values were 1.7, 2.2 and
.3.

Our results demonstrated a slight mutagenic effect of the
ixture of generic pesticide active ingredients ethofumesate,

henmedipham, and desmedipham, as well as a possible synergetic
ffect between the three substances. Moreover, different sensitivity
f the two mice strains to tested pesticide mixture was found.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.485

-05-01-04
onfirmation of the conception of
roportionality with the example of a study of
igratory-destructive curves for pesticides

alerii Rakitskii

Federal Scientific Centre of Hygiene named after F. F. Erisman,
ytishchi, Moscow Oblast, Russian Federation

he aim of the present work was to confirm the conception of pro-
ortionality by studying pesticide residue dynamics in complex
argets within forest biocoenosis (foliage or acerose leaves, grass,
orest floor and soil).

For that purpose, field experiments of one-time applications of
he 2,4-D herbicide group to forest biocentres were conducted with
he rates of application of 20, 5, 1, 0.2 kg/ha and an observation
eriod of 90 days. Methods of gas–liquid chromatography were
sed for analytical control.
As the result of the conducted research, it was established that
he nature of migratory-destructive curves for 2,4-D is not sub-
tantially dependent on the original concentration levels in floral
argets at the designated levels of dosimetric burden in identi-
 PRESS
etters xxx (2017) xxx–xxx

cal conditions. Concurrently, as a rule, the averaged differences
(�av.) between the contamination dynamic for targets were within
the boundaries of error for the analytical methods (∼25%). Fur-
thermore, �av. increased the row of foliage → grass → forest floor,
which, in our opinion, is linked to the barrier role of forest layers
and the expression of their biomass.

The indicated consistency was not observed during the analysis
of the dynamic of soil contamination.

http://dx.doi.org/10.1016/j.toxlet.2017.07.486

P-05-01-05
The acute combined action of plant growth
regulator
succinate-2,6-dimethylpyridine-N-oxide-and
some pesticide active ingredients

Olesia Vasetska Vasetska, Mykola Prodanchuk Prodanchuk, Peter
Zhminko

L.I. Medved’s Research Center of Preventive Toxicology, Food and
Chemical Safety, Ministry of Health, Ukraine (State Enterprise), Kyiv,
Ukraine

In Ukraine for the protection of agricultural plants against pests
and diseases are widely used mixtures of pesticides with plant
growth regulators (PGRs) on the basis of pyridine-N-oxide–2,6-
dimethylpyridine-N-oxide (Ivin) and its complex with succinic acid
(Poteitin). The combined action of PGRs with pesticides has not
been investigated. The purpose was to investigate acute combined
action of Poteitin with some pesticides.

Rats Wistar were administered as single oral dose of Poteitin
in 30 min followed by active ingredients of pesticides in isotoxic
doses (in ratios 1LD50 or 1/2LD50). For investigated combinations
LD50 was estimated by method of Shtabskyy B.M. et al. (1980) and
the type of combined effect (Cad) was calculated by using Finney
D.J. (1971) equation.

It is established that the toxic effects of pesticides: 2,4-D-EHE,
Flutriafol, Tebuconazole, Difenoconazole, Thiamethoxam, Imidac-
loprid and Chlorpyrifos on the rat organism on the background of
the Poteitin was less expressed than in the isolation action.

LD50 combination of Poteitin with 2,4-D-EHE is 2840 mg/kg,
with Tebuconazole 4928 mg/kg, with Flutriafol 1355.19 mg/kg,
with Chlorpyrifos 1796 mg/kg, with Difenoconazole 3602 mg/kg,
with Thiamethoxam 11958.55 mg/kg, with Imidacloprid
2150 mg/kg.

Antagonism was observed for the majority investigated com-
binations of Poteitin with pesticides (Cad 0.31–0.73), except
potentiation of toxicity–with Flutriafol (Cad-1.49) and additive tox-
icity – with Imidacloprid (Cad-1.00).

dx.doi.org/10.1016/j.toxlet.2017.07.485
dx.doi.org/10.1016/j.toxlet.2017.07.486
dx.doi.org/10.1016/j.toxlet.2017.07.487
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the mother is exposed to diuron prenatally and may thus result in
fetotoxicity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.490
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mmunological biomarkers of effect of
rganophosphorus compounds possessing a
elayed neurotoxic action

lena Fedchenko, Peter Zhminko, Mykola Prodanchuk

L.I. Medved’s Research Center of Preventive Toxicology, Food and
hemical Safety, Ministry of Health, Ukraine (State Enterprise), Kyiv,
kraine

he immune system is the target of organophosphorus compounds
OPCs) toxic action. Characteristic features of OPCs action are
llergenic effects, reducing of organism’s nonspecific resistance,
isruption of antibody genesis, T-cell immunodeficiency. The state
f immune reactivity on exposure to OPCs causing delayed neuro-
oxic effects (DNE) has not been sufficiently studied.

We studied the immune reactivity of Leghorn hens following
ingle oral exposure to OPCs (with marked DNE) at isotoxic doses
or the anticholinesterase effect: TOCP and Aphos (500 mg/kg and
00 mg/kg respectively). In 7, 14 and 21 days, the peripheral blood
ell composition, immunocompetent cell count, humoral/cell-
ediated immunity were studied.
It is found that under the exposure of neurotoxicants Aphos and

OCP on the hens, in the pre-paralytic period fine-dispersed circu-
ating immune complexes (CICs) are formed (their level increases
ignificantly in the paralytic period), and neutrophil functional
ctivity decreases. With the development of pathological process,
mmune system alterations are exacerbated: the count of total lym-
hocyte, T-, B-lymphocyte, Th, Ts, NK-cells decrease, and level of
utoantibodies to the nervous tissue antigen increases, what is the
vidence of autoimmune disorders. The relationship between the
everity of DNE and autoimmune disorders was revealed.

The following parameters may be used as biomarkers of severity,
reatment efficacy and prognosis of OPCs-induced immune pathol-
gy: the level of fine-dispersed CICs in blood serum and antibodies
o the brain tissues, the count and functional activity of blood neu-
rophils, the count of NK-cells, Th, Ts.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.488

-05-01-07
ffects of exposure to tembotrione during
estation on serum oestradiol and testosterone
evels in neonatal rats

nja Mikolić, Vilena Kašuba, Vedran Micek, Irena Brčić Karačonji,
avor Želježić

Institute for Medical Research and Occupational Health, Zagreb,
roatia

embotrione is a selective, triketone herbicide used for post-
mergence weed control in corn. Some pesticides may act as
ndocrine disrupting chemicals because of their strong poten-
ial to bind to oestrogen and androgen receptors and change
ex hormone status in males and females. Especially vulnerable
roups are foetuses, infants and children in puberty. We inves-
igated the effects of tembotrione exposure during gestation on
estradiol and testosterone levels in female and male neonatal
istar rats at doses relevant to real human exposure. Pregnant
istar rats were exposed orally to 0.0004 mg/kg b.w./day and
.0007 mg/kg b.w./day of tembotrione each day during the entire
estation period. After delivery, blood samples of newborn rats
ere collected and oestradiol level was measured in female and

estosterone level in male serum by enzyme-linked immunosor-
 PRESS
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bent assay (ELISA). We observed significantly increased serum
oestradiol levels in female neonatal rats at 0.0007 mg/kg b.w./day.
Similarly, significantly increased serum testosterone levels in male
neonatal rats at 0.0004 mg/kg b.w./day were recorded. We also
found a statistically significant difference between testosterone
levels in male neonatal rats exposed to 0.0004 mg/kg b.w./day
and 0.0007 mg/kg b.w./day. Our findings suggest that exposure to
tembotrione during intrauterine development disturbs sexual hor-
mone levels both in female and male neonatal rats. This may lead
to different adverse health consequences later in adulthood.

This work was financially supported by Project No. 8366 funded
by the Croatian Science Foundation.

http://dx.doi.org/10.1016/j.toxlet.2017.07.489

P-05-01-08
Transfer and metabolism of diuron in human
placenta

Ali Mohammed, Vesa Karttunen, Pasi Huuskonen, Marjo
Huovinen, Seppo Auriola, Kirsi Vähäkangas

Toxicology/School of Pharmacy, Faculty of Health Sciences, University
of Eastern Finland, Kuopio, Finland

Diuron is a broad spectrum phenylurea derived herbicide which is
commonly used across the globe. It is highly stable and persistent in
aquatic environment, and thus commonly found in water, including
drinking water. Thus, also pregnant women are exposed to diuron.
Diuron is toxic to reproductive systems of animals and carcinogenic
in rat urothelium, and recently found to be genotoxic in human
cells. Diuron is metabolized in vivo in animals and humans yielding
toxic metabolites, 3-(3,4-dichlorophenyl)-1-methyl urea (DCPMU)
and 3-(3,4-dichlorophenyl)urea (DCPU).

Information on diuron toxicokinetics and related toxicity in
human placenta is scarce. Human placenta has to be used in tox-
icity testing because placenta varies between species more than
any other organ. Transfer and metabolism of diuron in perfused
human placenta, and metabolism of diuron in vitro in human pla-
cental microsomes and human trophoblastic cancer cells (BeWo)
were studied.

According to the preliminary results, diuron crossed human pla-
centa readily and equilibrated between maternal and fetal sides
within 2 hours of perfusion. Intriguingly, diuron was metabolized
into DCPMU in human placental perfusion and in vitro in human
placental microsomes and BeWo cells. Diuron metabolism was
inhibited upon addition of �-naphthoflavone, a CYP1A1 inhibitor.
In conclusion, it is evident that diuron crosses human placenta and
is metabolized in placenta into a toxic metabolite. This gives an
idea that fetal exposure to diuron is highly likely to take place if

dx.doi.org/10.1016/j.toxlet.2017.07.488
dx.doi.org/10.1016/j.toxlet.2017.07.489
dx.doi.org/10.1016/j.toxlet.2017.07.490
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-05-01-09
ultiresidue screening method for the

etermination of 55 pesticides in human serum
y gas chromatography–tandem mass
pectrometry

eong Han Kim 1, Yongho Shin 1, Jonghwa Lee 1, Eunhye Kim 1,
iho Lee 1, Junghak Lee 1, Eunyoung Park 1, Hee Seung Kim 2, Jae
hul Cheong 2, Moon Kyo In 2, Hye Suk Lee 3

Department of Agricultural Biotechnology, Seoul National
niversity, Seoul, Republic of Korea
Forensic Chemistry Laboratory, Supreme Prosecutors’ Office, Korea,
eoul, Republic of Korea
College of Pharmacy, The Catholic University of Korea, Bucheon,
epublic of Korea

n effective, rapid, and simultaneous multiresidue screening
ethod of 55 pesticides in human serum was developed using

as chromatography–tandem mass spectrometry (GC–MS/MS) for
orensic and toxicological investigation. The multiple reaction

onitoring (MRM) on GC–MS/MS was optimized with electron
onization mode. The pesticides in 100 �L of human serum were
xtracted with acetonitrile (400 �L), treated with magnesium sul-
ate (40 mg) and sodium chloride (10 mg) in 2 mL tube, and the
xtracts were centrifuged. And then the extracts (200 �L) were
iluted with acetonitrile (50 �L) for matrix matching and analyzed
y GC–MS/MS without further clean-up steps. In this analytical
ethods, the method limit of quantitations for 50 (90.9%) com-

ounds were 25 ng/mL, for 2 (3.6%) were 50 ng/mL, and for 3 (5.5%)
ere ≥100 ng/mL. The correlation coefficients (r2) of calibration

urves were ≥0.99 for all target analytes. The accuracy/precision
est were carried out at 25, 50, 150, and 250 ng/mL. Most of
he compounds were in the range of 80–120% (RSD ≤ 20%) for
5 ng/mL (MLOQ), and 85–115% (RSD ≤ 15%) for other three lev-
ls (50, 150, and 250 ng/mL), respectively. In recovery tests at 25,
0, and 250 ng/mL, 87.3–98.2% of compounds satisfied the criteria
f 70–120% (RSD ≤ 20%). This established methods can be success-
ully applied for the monitoring of 55 pesticides in serum samples
t hospitals and forensic science facilities in need.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.491

-05-01-10
valuation of circulating cell free DNA as
iomarker of pesticide exposure

kin Cayir 1, Mahmut Coskun 2

Health Services Vocational College, Çanakkale Onsekiz Mart
niversity, Canakkale, Turkey
Department of Medical Biology, Medicine Faculty, Canakkale
nsekiz Mart University, Canakakle, Turkey

n the present study, we evaluated circulating cell free DNA
ccf-DNA) in plasma samples collected from pesticide exposed indi-
iduals and compare the obtained results with the non-exposed
ndividuals living in the same area. After individual interview, the
ndividuals who regularly applied pesticides throughout the year
n the farmland were selected for the pesticide exposed group. We
pplied two stages centrifugation to the blood samples collected
ubes containing EDTA to separate plasma. The DNA amount in the

lasma samples was determined directly with the fluorescence-
ased Quant-iTTM high-sensitivity DNA assay kit and a Qubit

®

uorometer (Invitrogen, Carlsbad, CA, USA). Plasma samples were
nalyzed in duplicate and the mean of the two values was used
 PRESS
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as the final DNA amount. The mean amount of ccf-DNA in pesti-
cide exposed group (1100.5 ng/ml) was higher than the controls
(652.9 ng/ml). Analysis showed that pesticide exposure induced
significantly higher ccf-DNA when compared with the controls
(P = 0.0001). Males have higher ccf-DNA amount than the females.
Additionally, Smoker individuals have higher ccf-DNA amount in
their plasma samples (P = 0.036). It can be concluded that pesticide
exposure can induce apoptosis and necrosis which are the possi-
ble sources of the ccf-DNA in the circulating. We suggested that
ccf-DNA amount can be used as a biomarker of pesticide exposure.

http://dx.doi.org/10.1016/j.toxlet.2017.07.492

P-05-01-11
Adverse effects of roundup, a glyphosate
herbicide, on reproductive hormone system
and antioxidant enzymes of tilapia,
Oreochromis niloticus

Derya Kocamaz, Askın Barış Kaya, Elif Oruc

Department of Biology, Çukurova University, Faculty of Science,
Adana, Turkey

Glyphosate-based herbicides, namely Roundup, are used in aquatic
weed to control in pools, canals and lakes. Roundup is possibly the
most important herbicide ever developed but only a few reports
have pronounced its effect on fish. Therefore, we aimed to deter-
mine the impacts of Roundup that affect endocrine system, cause
neurotoxicity and could lead to oxidative stress due to generation
reactive oxygen species on liver of fresh water fish Oreochromis
niloticus. Tilapia were treated with 12.5%, 25% and 50% of 96 h LC50
Roundup (4.6, 9.2 and 18.4 ppm) concentrations for 96 h. Fish blood
collected for reproductive hormone parameters, liver tissue col-
lected for enzyme analyzes. Serum estradiol and testosterone levels
decreased after all exposure groups. CAT activity, MDA and protein
levels increased after 25% and 50% of 96 h LC50 Roundup exposures
while it remained at control level after 12.5% of 96 h LC50 Roundup
exposure. SOD activity increased after all exposure groups. AChE
activity did not change after all exposure groups. Our study demon-
strated that acute exposure of tilapia to sublethal concentrations
Roundup has an oxidative-mediated endocrine disruption effects.
Also, Roundup significant induction of SOD and CAT activity, which
first defense against herbicide toxicity. The increased MDA and pro-
tein levels may indicate oxidative hepatic injury due to generation
reactive oxygen species. In conclusion, results of this study show
that Roundup disturb endocrine system and caused xenobiotics-
induced reactive oxygen species. O. niloticus developed adaptive
responses to neutralize the oxidative stress following Roundup
exposure.

http://dx.doi.org/10.1016/j.toxlet.2017.07.493

P-05-01-12
Hematological and biochemical changes in
Cyprinus carpio exposed to sub-lethal
concentrations of pyriproxyfen

Aşkın Barış Kaya, Derya Kocamaz, Elif Oruç

Department of Biology, Çukurova University, Faculty of Science,
Adana, Turkey
Pyriproxyfen is a juvenoid insect growth regulator which used
to control insect pests. It is relatively stable in environment and
could affect non-target organisms. Therefore, we aimed to evaluate

dx.doi.org/10.1016/j.toxlet.2017.07.491
dx.doi.org/10.1016/j.toxlet.2017.07.492
dx.doi.org/10.1016/j.toxlet.2017.07.493


 ING Model

logy L

t
c
l
9
1
l
c
a
e
a
T
r
f
g
r
p
s
d
a
d
e
c
w
s

h

P
M
t

M
V
C
A

1

H
2

T
G
3

C

I
h
F
u

t
h
c
i
e

1
m
e

ARTICLE
P-05 Toxic agents / Toxico

he sublethal concentrations of pyriproxyfen on some biochemi-
al, hematological parameters and endocrine disruption effects in
iver of Cyprinus carpio. Carp were treated with 5.5% and 10% of
6 h LC50 pyriproxyfen (0.025 and 0.045 ppm) concentrations for
, 4 and 7 days and allowed to recover for 7 days. Fish blood col-

ected for hematological/biochemical parameters and liver tissue
ollected for oxidative stress parameters. Hematocrit, hemoglobin
nd aspartate aminotransferase (AST) levels decreased after all
xposures. Alanine aminotransferase (ALT) levels decreased after
ll exposure groups for 1 and 7 days while it increased for 4 days.
he decreased in ALT level after all exposure groups continued after
ecovery period. Estradiol level reduction after all exposure groups
or all periods. Testosterone level decreased after all exposure
roups for 1, 4 and 7 days while it remained at control level after
ecovery period for 0.025 ppm pyriproxyfen. Malondialdehyde and
rotein levels fluctuating after pyriproxyfen exposures. The results
howed that pyriproxyfen disturb hemoglobin synthesis and cause
ecreased rate of red blood cells. The decreased activity of ALT
nd AST in Krebs cycle causes a decrease in Krebs cycle interme-
iates which could reflect liver damage. Also, pyriproxyfen has an
ndocrine disruption effects on carp. In conclusions, pyriproxyfen
aused hematological and biochemical impairments in carp. Thus,
e believe the findings of this study will contribute to the under-

tanding the mechanism of pyriproxyfen.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.494

-05-01-13
onitoring of pesticide residues in apples from

he Greek market

anolis Tzatzarakis 1, Ioanna Katsikantami 1,2, Elena Vakonaki 1,
asiliki Karzi 1,2, Matthaios Kavvalakis 1, Alexandra
hatzinikolaou 1, Ioannis Tsakiris 3, Aristidis Tsatsakis 1,
postolos Rizos 2

Department of Toxicology, Medical School, University of Crete,
eraklion, Greece
Department of Chemistry, Foundation of Research and
echnology-Hellas (FORTH-IESL), University of Crete, Heraklion,
reece
Department of Agricultural Products Marketing and Quality
ontrol, TEI of Western Macedonia, Florina Branch, Florina, Greece

ntroduction: The presence of pesticides in vegetables and fruits
as to be monitored due to their widely use and their toxicity.
ifty apple samples collected from the Greek market were analyzed
sing GC–MS and LC–MS for the monitoring of 33 pesticides.

Methods: QuEChERS methodology was applied for samples
reatment. Acetonitrile (10 ml) and salt mixture were added in 10 g
omogenized sample portion and the mixture was vortexed and
entrifuged. One ml of the organic supernatant was transferred
nto sampliQ EN dispersive SPE cartridges and aliquot of 500 �l was
vaporated to dryness, reconstituted and analysed.
Results and discussion: Out of the 33 analyzed pesticides,
9 were not detected at all (a-cypermethrin, chlorpyrifos
ethyl, deltamethrin, dichlorvos, dimethoate, endosulfan,

thion, fenpyroximate, fenthion, flonicamid, fludioxonil, folpet,
 PRESS
etters xxx (2017) xxx–xxx 5

l-cyhalothrin, malathion, metalaxyl, parathion, penconazole,
spirodiclofen, difenoconazole) while 14 were detectable at mean
concentrations range from 0.004 ppm (for pyriproxyfen) to
0.224 ppm (for fluopyram) (carbendazin-0.065, thiacloprid-0.032,
thiophanate methyl-0.035, pyrimethanil-0.024, pyraclostrobin-
0.190, pirimicarb-0.013, cyprodinil-0.013, myclobutanil-0.007,
fenoxycarb-0.113, tebufenpyrad-0.025, etofenprox-0.088 ppm,
boscalid, 0.126). The most detected pesticide was carbendazin
(40%) and the least were fenoxycarb, pyriproxyfen, thiophanate
methyl (2%). The 92% of the samples was positive for at least
one pesticide, 54% with 2–4 pesticides and 4% with more than 4
pesticides.

Conclusion: Despite the ever-increasing quality control of agri-
cultural products, traces of pesticides may still be detected. This
reinforces the need for a constant redefinition of the requirements
for quality control of the final agricultural product.

http://dx.doi.org/10.1016/j.toxlet.2017.07.495

P-05-01-14
Influence of dietary cypermethrin, vitamin E
and selenium on biochemical parameters of the
lepidopteran model host Galleria mellonella

Mustafa Coskun, Tamer Kayis, Emre Gulsu, Emel Alp

Department of Biology, University of Adıyaman, Adıyaman, Turkey

Galleria mellonella is used as a model organism in biological and
microbial studies because of their short lifecycle, larva size, easy
rearing with synthetic diets, and immune factors similarity with
mammals. Cypermethrin is the most extensive used insecticides
against pests. Protein, carbohydrate and lipid are used as the main
energy sources in many insect species and certain quantity is a
necessity. This study aims to determine effects of dietary cyper-
methrin, vitamin E and selenium on model organism G. mellonella.

The insects reared in our laboratory at 28 ± 2 ◦C, 70 ± 5% RH.
G. mellonella larvae were fed different diets until the last instar
stage. The amount of carbohydrate, protein and lipids were mea-
sured in larvae compared with the control. Protein, carbohydrate
and lipid levels significantly decreased in diet 1 (25 �g cyper-
methrin/100 g diet) compared to control. Protein level was not
significantly affected by diet 2 (25 �g cypermethrin + 100 �g sele-
nium), diet 3 (25 �g cypermethrin + 100 �g vitamin E) and diet 4
(25 �g cypermethrin + 100 �g selenium + 100 �g vitamin E). Lipid
levels significantly decreased in tested diets compared to control.
Diet 1 reduced the carbohydrate levels compared to control and diet
3 and 4. However the amount of total protein was highly similar
in diet 2, 3, 4 and control, diet 2 caused to reduce the carbohy-
drate levels. This study characterized the relationships between
cypermethrin-induced toxicity and vitamin E with selenium. Vita-
min E may be considered a beneficial barrier to injury induced by
cypermethrin.

Acknowledgement: This study was supported by TUBITAK (The

Scientific and Technical Research Council of Turkey) (Project Num-
bers: 215Z583).

http://dx.doi.org/10.1016/j.toxlet.2017.07.496
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to a less extent Cr in lymphocytes) should be seriously investigated
as a biological indicator of Cr(VI) exposure.

http://dx.doi.org/10.1016/j.toxlet.2017.07.500
-05-02-01
cetyl-l-carnitine attenuates arsenic-induced
eurotoxicity through suppression of oxidative
amages and inflammatory responses: A
ossible mechanism for neuroprotective effects

edieh Keshavarz-Bahaghighat, Mohammad Reza Sepand, Omid
abzevari, Nima Sanadgol

Department of Toxicology and Pharmacology, Tehran University of
edical Sciences, Tehran, Islamic Republic of Iran

ntroduction: Given that arsenic exposure continues permanently
nd is related to human health risk including neurotoxicity, neuro-
rotective effect of acetyl-l-carnitine (ALC) has been investigated in
his study using behavioral, biochemical, and immunohistochemi-
al approaches.

Methods: Rats were randomly divided in 5 groups of con-
rol (distilled water), sodium arsenate (NaAsO2·5 mg/kg), and
o-treatment of NaAsO2 with various doses of ALC in three groups
100, 200, 300 mg/kg) and treated for 21 consecutive days.

Results: As well as impaired rota-rod performance, arsenic
xposure enhanced oxidative stress as evidenced by an increase
n lipid peroxidation, and a decrease in the glutathione content
nd activities of superoxide dismutase and catalase. Activation of
aspase-3 and caspase-9 with decrease in the ratio of Bcl-2/Bax
xpression were observed in arsenic-administered rats. The arsenic
roup exhibited mitochondrial damage as indicated by increasing
he mitochondrial reactive oxygen species content, mitochon-
rial membrane potential, mitochondrial swelling and cytochrome
release. As well as abnormal structural changes in brain tis-

ue, arsenic exposure increased inflammation via activation of
F-�B and microglia. ALC improved the rota-rod performance

n addition to amelioration of oxidative stress and inflamma-
ory markers in brains in co-treated rats comparing to control
roup. Arsenic-induced mitochondrial alterations, proapoptotic
nd proinflammatory events were significantly attenuated by ALC.
ll the neuroprotective effects of ALC were observed in a dose-
ependent pathway.

Conclusion: A significant protection in behavioral, molecular

nd immunohistochemical parameters in rats co-treated with ALC
uggests neuroprotective effects of ALC.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.499

378-4274/
P-05-02-02
Development of an exposure indicator to
hexavalent chromium: An in vitro evaluation
with human blood

Jerome Devoy, Frederic Cosnier, Elodie Bonfanti, Anne Marie
Lambert-Xolin, Isabelle Sponne, Hervé Nunge, Samuel Müller,
Mathieu Melczer, Guillaume Antoine, Aurelie Remy, Stephane
Viton, Stephane Grossmann, Sylvie Michaud

Toxicology Department, Institut National de Recherche et de Sécurité,
Vandoeuvre les Nancy, France

Although exposure to Cr(0), Cr(III) and Cr(VI) compounds may
occur in the workplace, only the Cr(VI) compounds pose particular
concern in terms of possible hazards. After uptake via ingestion,
inhalation and/or percutaneous diffusion, Cr(VI) ions are carried by
the blood and penetrate the red blood cells (RBC) and lymphocytes.

The present study examines the relationship between the
chromium added to a human blood sample and that subsequently
found in the RBC, plasma and lymphocytes. After incubation of
total blood with chromium, RBC and lymphocytes were isolated,
counted and their viability tested. Direct analyses of chromium in
total blood, in plasma, in RBC and in lymphocytes were conducted
using atomic absorption spectrometry.

Cr(VI), but not Cr(III), was seen to accumulate in the RBC and
in the lymphocytes and we found correlations between the Cr(VI)
concentration added to a blood sample and the amount of Cr in RBC
and/or lymphocytes. This relationship appears to be independent
of the chemical properties of the human blood samples (e.g., dif-
ferent blood donors, different reducing capacities, etc.). Trivalent
chromium tends to remain in plasma and enters slightly in lym-
phocytes. RBC are much more selective to Cr(VI) than lymphocytes
even for mixture with 100 times more Cr(III) than Cr(VI).

In conclusion, our findings reinforce the idea that Cr in RBC (and
TOXLET-9871; No. of Pages 2
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Saccharomyces boulardii, a strain recognized as probiotic, one of the
most protective.
ARTICLE
Abstracts / Toxicology

-05-02-03
besity in relation with erythrocyte lead level

n people exposed to environmental lead in
elgrade, Serbia

atarina Baralić 1, Marijana Ćurčić 1, Evica Antonijević 1, Zorica
ulat 1, Saša Janković 2, Milica Todorović 1, Filip Milosavljević 1,

elena Kotur-Stevuljević 3, Vesna Kalimanovska 3, Vesna
atović 1, Biljana Antonijević 1, Danijela Ðukić-Ćosić 1

Department of Toxicology “Akademik Danilo Soldatović”, University
f Belgrade, Faculty of Pharmacy, Belgrade, Serbia
Institute of Meat Hygiene and Technology, Belgrade, Serbia
Department of Biochemistry, University of Belgrade, Faculty of
harmacy, Belgrade, Serbia

besity is considered to be at pandemic levels worldwide. Beside
he unhealthy lifestyle, there is a growing concern that endocrine
isruptors, including toxic metals, especially lead (Pb), play a major
ole in the development of obesity.

The aim of this study was to determine Pb content in erythro-
ytes of people environmentally exposed to this toxic metal and to
ssess the potential correlation between erythrocyte Pb levels and
besity. The study included 52 individuals, aged between 30 and
4, of both gender, living in Belgrade, capital of Serbia. Erythrocytes
ere isolated from the venous blood and subjected to microwave
igestion in the presence of HNO3 and H2O2. Pb content was deter-
ined by ICP-MS (inductively coupled plasma mass spectrometry).
Based on the body mass index (BMI), participants were cat-

gorized as overweight, obese and normal weight. Data on
articipants’ lifestyle was also taken into account. After the sta-
istical processing of the data, significant correlation was observed
etween BMI and Pb content in erythrocytes, only in male par-
icipants (� = 0.63, n = 15, p = 0.012). No significant correlation was
etermined between variables physical activity or smoking habit
nd Pb erythrocyte content in entire observed population. On the
ther hand, statistically significant difference in Pb levels was
etermined in alcohol consumers in comparison to non-drinkers
p = 0.017). Obtained results indicate that environmental Pb expo-
ure could be linked to obesity in males, while more comprehensive
pidemiological studies are required in order to get conclusions for
eneral population (Project III46009).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.501

-05-02-04
nstestinal toxicity of a subchronic exposure to
norganic arsenic

abriela Matuoka Chiocchetti, Dinoraz Vélez Pacios, Vicente
evesa Pérez

Institute of Agrochemistry and Food Technology (IATA/CSIC), Paterna,
alencia, Spain

norganic arsenic (iAs) has been linked with several diseases as

ancer, cardiovascular and cerebrovascular disorders and type II
iabetes. Although the primary route of exposure to this metalloid

s oral; little information is available on the toxic effects of iAs upon
ntestinal epithelium.
 PRESS
s xxx (2017) xxx–xxx

The aim of this study is to evaluate the toxic effect of a sub-
chronic exposure to iAs on the structure and function of the
intestinal epithelium and the mechanisms involved. For this pro-
pose we have used Caco-2 cells, a colon human cell line, which have
been exposed up to 21 days to As(III) (0.025–0.1 mg/L) and As(V)
(0.25–1.0 mg/L). We have evaluated the cellular proinflammatory
response, the progression of the proliferation and differentia-
tion, the monolayer permeability and structure, and the cellular
capacity of repair and regeneration at various time points (7, 14,
21 days).

The results show that the continuous exposure to iAs, especially
As(III), produces a sustained proinflammatory response (40–390%
increase of cytokine IL-8 release). This could be the cause of delay
in the rates of proliferation and differentiation. Toxic effects were
observed at structural and functional level. The permeability of
monolayer is increased by 1.2–2.9 folds during As(III) treatment. A
reduction of regeneration capacity and a loss of intestinal microvilli
are observed in both As treatments. We can conclude that sub-
chronic exposure to iAs at concentrations found in drinking water
in contaminated areas could affect the intestinal epithelium.

http://dx.doi.org/10.1016/j.toxlet.2017.07.502

P-05-02-05
Protective role of Saccharomyces cerevisiae on
inorganic arsenic toxicity upon the intestinal
epithelium

Gabriela Matuoka Chiocchetti, Sergi Puig Todolí, Dinoraz Vélez
Pacios, Vicenta Devesa Péreza

Institute of Agrochemistry and Food Techonology (IATA/CSIC),
Paterna, Valencia, Spain

Inorganic arsenic [As(III) and As(V)] is classified as carcinogens to
humans and its exposure has also been associated with cardio-
vascular and cerebrovascular disorders, type II diabetes and skin
lesions. Recent studies have shown that inorganic arsenic can affect
the intestinal epithelium, producing a proinflammatory response
and an increase of the oxidative stress.

The aim of this study is to evaluate the protective role of dif-
ferent strains of Saccharomyces cerevisiae on the toxic effects of
inorganic arsenic upon the intestinal epithelium. For this pur-
pose human colon epithelial cells (NCM460 and Caco-2) have been
used. Cells were exposed to As(III) and As(V) at concentrations
normally found in water or foods (1–8 mg/L), combined with 7
strains of S. cerevisiae. After exposure, release of proinflammatory
cytokine IL-8, ROS/RNS generation, monolayer permeability and
distribution of proteins of the intercellular junctions ZO-1 were
evaluated.

The results show that some strains of S. cerevisiae can reduce
the release of IL-8 in both cell lines and protect the cells from
oxidative stress. Yeast co-exposure decrease the structural and
functional effects produced by inorganic arsenic treatment, being
http://dx.doi.org/10.1016/j.toxlet.2017.07.503

dx.doi.org/10.1016/j.toxlet.2017.07.501
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dx.doi.org/10.1016/j.toxlet.2017.07.503
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anomaterials
-05-03-01
nfluence of nanoclay particles on
epatotoxicity and drug interaction toxicity in
ice

atsuhiro Isoda, Yuichiro Taira, Ikuko Taira, Tetsuji Nishimura,
sao Ishida

Faculty of Pharmaceutical Sciences, Teikyo Heisei University, Tokyo,
apan

anomaterials are used frequently in microelectronics, cosmetics
nd sunscreen, and research for the development of nanomaterial-
ased drug delivery systems is promising, but their effects on
iological systems are poorly understood. Nanoclay is a general
erm for layered mineral silicate nanoparticles that are ideally
uited for use in clay-based nanocomposites. The potential bio-
ogical hazards of nanoclays have not been addressed, however.
herefore, we investigated the in vivo effects and drug interac-
ions of nanoclays. In mice, administration of nanoclay particles
ia the tail vein led to acute liver injury. Nest, we investigated
hether nanoclay particles affect drug-induced toxicity. The toxic

hemicals tested were carbon tetrachloride, cisplatin (a popular
nti-tumor agent), and a widely used herbicide, paraquat. Mice
ere treated intraperitoneally with either carbon tetrachloride

0.01 ml/kg), cisplatin (100 �mol/kg) or paraquat (50 mg/kg), with
r without intravenous administration of nanoclay particles. All
reatments in the absence of the nanoparticles were non-lethal and
id not result in severe toxicity. Co-administration of nanoclay and
arbon tetrachloride, paraquat, or cisplatin resulted in both liver

nd kidney injury. Our findings thus indicate that nanoclay particles
re potentially hepato- and nephrotoxic.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.505

378-4274/
P-05-03-02
Size-segregated urban particulate matter
characterization by electron microscopy and
dynamic light scattering during the sample
preparation

Soňa Marvanová 1, Pavel Kulich 1, Radim Skoupý 2, František
Hubatka 3, Miroslav Ciganek 1, Jan Bendl 4, Jan Hovorka 4,
Miroslav Machala 1

1 Department of Chemistry and Toxicology, Veterinary Research
Institute, Brno, Czech Republic
2 Institute of Scientific Instruments of the CAS, Brno, Czech Republic
3 Department of Pharmacology and Immunotherapy, Veterinary
Research Institute, Brno, Czech Republic
4 Institute for Environmental Studies, Faculty of Science, Charles
University, Prague, Czech Republic

Size-segregated particulate matter (PM) is frequently used in
chemical and toxicological studies. In vitro studies working with
the whole particles often lack the evaluation of PM real size
distribution and characterization of agglomeration under the
experimental conditions. In this study, changes in particle size
distributions during PM sample manipulation and also semi-
quantitative elemental composition of particles were determined.
Coarse (1–10 �m), upper accumulation (0.5–1 �m), lower accu-
mulation (0.17–0.5 �m), and ultrafine (<0.17 �m) PM fractions
were collected by high volume cascade impactor in Prague city
center. Particles were examined using electron microscopy and
their elemental composition was determined by energy dispersive
X-ray spectroscopy. Dynamic light scattering was used to measure
particle size distribution in water and in cell culture media. Mineral
and high-temperature produced particles occurred together with
nanosphere-soot predominantly in the coarse fraction. In the
accumulation fractions, nanosphere-soot and other carbonaceous
particles were prevalent, but iron-rich metallic nanospheres were
frequently identified as well. The ultrafine fraction consisted of
nanosphere-soot and other carbonaceous particles. Inorganic
particles as e.g. natrium, potassium or calcium sulphates were
found in all fractions. PM suspension of lower accumulation
fraction in water was agglomerated after freezing/thawing the
sample, and the agglomerates were disrupted by subsequent soni-
cation, while ultrafine fraction was not agglomerated. Fetal bovine
serum in cell culture media prevented the particle agglomeration,
therefore providing the sample stability during cell culture exper-
iments. [Supported by the Czech Science Foundation, project No.
P503-12-G147].
http://dx.doi.org/10.1016/j.toxlet.2017.07.506
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FBS protein coronas associated with promising graphene oxide
nanomaterials.
ARTICLE
Abstracts / Toxicology

-05-03-03
oxicological assessment of magnesium oxide
anoparticle exposure in liver

ül Özhan 1, Mahmoud Abudayyak 2, Ezgi Öztaş 1, Merve Arici 1

Pharmaceutical Toxicology, Istanbul University, Istanbul, Turkey
Pharmaceutical Toxicology, Karadeniz Technical University,
rabzon, Turkey

agnesium based materials, especially magnesium oxide (MgO)
anoparticles, are increasing attention and being used increas-

ngly as promising structural materials in various fields including
ancer treatment. However, there is a serious lack of informa-
ion about their toxicity at the cellular and molecular levels.
n the study, the toxic potentials of MgO nanoparticles were
nvestigated on liver cells (HepG2 hepatocarcinoma). For the toxi-
ological assessment, the following assays were used; the particle
haracterisation by Transmission Electron Microscopy (TEM), the
etermination of cellular uptake by Inductively Coupled Plasma-
ass Spectrometry (ICP-MS), MTT and neutral red uptake (NRU)

ssays for cytotoxicity, comet assay for genotoxicity, the deter-
ination of malondialdehyde (MDA), 8-hydroxydeoxyguanosine

8-OHdG), protein carbonyl (PC), and glutathione (GSH) levels by
nzyme-Linked Immune Sorbent Assays (ELISA) for the poten-
ial of oxidative damage, Annexin V-FITC apoptosis detection
ssay with propidium iodide (PI) for apoptosis. MgO nanoparticles
ere taken up by the cells depending on their concentration and

gglomeration/aggregation potentials. MgO nanoparticles induced
NA damage (≤14.27 fold compared to negative control) and
xidative damage. At ≥323.39 �g/mL concentration, MgO nanopar-
icles caused 50% inhibition in cell viability by two different
ytotoxicity assays. MgO nanoparticles showed necrotic effects
n the exposed cell lines. DNA damage, necrosis, and oxida-
ive damage effects of MgO nanoparticles should raise concern
bout the safety associated with their applications in consumer
roducts.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.507

-05-03-04
omparative study of the impact of CuO NMs
nd CuSO4 on differentiated Caco-2 intestinal
ells and a co-culture mucus secreting Caco-2
odel

ictor Chibueze Ude, Vicki Stone, Helinor Jane Johnston

Nano Safety Research Group, School of Engineering and Physical
ciences, Institute of Biological Chemistry, Biophysics and
ioengineering, Heriot-Watt University, Edinburgh, United Kingdom

opper oxide nanomaterials (CuO NMs) are exploited in a diverse
rray of products including antimicrobials, inks, cosmetics, textiles
nd food contact materials and their increased use may lead to oral
xposure in occupational, consumer and environmental settings.
ere, we evaluate the impact of CuO NMs and copper sulphate

CuSO4) on differentiated Caco-2 intestinal cells and a differenti-
ted Caco-2/HT29-MTX-E12 (mucus secreting) co-culture model.
he presence of microvilli (to confirm cell differentiation) and
ucus layer were investigated with scanning electron microscopy

SEM) and alcian blue staining. Cells were exposed to CuO NMs

10 nm) and CuSO4 and reactive oxygen species (ROS) production
as investigated with DCFH-DA assay. The copper concentration in

he cell lysate, apical and basolateral compartment were measured
ith Inductive Coupled Plasma Optical Emission Spectrometry
 PRESS
s xxx (2017) xxx–xxx

(ICP-OES) followed by calculation of the apparent permeability
coefficient (Papp). There was no significant difference in ROS
production by differentiated Caco-2 cells and the mucus secreting
intestinal model. CuO NMs caused shortening of microvilli in
both models. The TEER value of differentiated Caco-2 cells was
significantly lower when compared to the mucus secreting cell
model and there was reduced translocation and increased reten-
tion of Cu at the apical compartment and cell lysate in mucus
secreting cell model compared to differentiated Caco-2 cell. Our
result suggests that the presence of mucus leads to a reduced
impact of CuO NMs and CuSO4 on intestinal epithelial barrier
in vitro.

http://dx.doi.org/10.1016/j.toxlet.2017.07.508

P-05-03-05
Studying the fetal bovine serum protein corona
associated with single and multilayer graphene
oxide nanomaterials

Lidiane Silva Franqui 1,2, Antônio Carlos Borges 3,1, Marcelo
Alexandre de Farias 1, Rodrigo Villares Portugal 1, Adriana Franco
Paes Leme 3, Vitor Rafael Coluci 2, Diego Stefani Teodoro
Martinez 1,2

1 Brazilian Nanotechnology National Laboratory (LNNano), Brazilian
Center for Research in Energy and Materials (CNPEM), Campinas,
Brazil
2 School of Technology (FT), University of Campinas (UNICAMP),
Limeira, Brazil
3 Brazilian Biosciences National Laboratory (LNBio), Brazilian Center
for Research in Energy and Materials (CNPEM), Campinas, Brazil

The inevitable adsorption of proteins on nanomaterials (NMs)
results in the formation of a protein corona, which confers new
identity to NMs in biological environment. Fetal bovine serum
(FBS) is the major protein source of cell culture medium com-
monly used on in vitro nanotoxicology. Thereby, understanding the
interactions between nanomaterials and FBS is crucial to deter-
mine its cytotoxic effect with precision. Thus, this study focused
on advanced characterization of the interaction of single and
multi-layer graphene oxide (SL-GO and ML-GO, respectively) with
classical DMEM cell culture medium containing FBS. Bare GOs and
FBS protein corona-coated GOs were characterized by dynamic
light scattering, atomic force microscopy, cryogenic transmission
electron microscopy and X-ray photoelectron spectroscopy. Pro-
tein corona composition was characterized by gel electrophoresis
and mass spectrometry. Our results showed that SL-GO and ML-
GO interact with FBS proteins by forming the protein corona
in a different way, which is related to nanomaterial physico-
chemical and morphological properties. Additionally, the protein
corona was affected by medium composition (i.e. FBS concentra-
tion) and exposure conditions (i.e. GOs concentration). Besides,
the protein corona formation affected the colloidal stability of
these nanomaterials in DMEN medium. These results point out
implications for in vitro cytotoxicity assessment. Therefore, the
toxicity of GO samples for human keratinocytes is being eval-
uated, in order to verify the influence of protein corona on
biological response. Finally, this study contributes for the devel-
opment of integrated methods to advanced characterization of
http://dx.doi.org/10.1016/j.toxlet.2017.07.509
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-05-03-06
oxic effects of silica nanoparticles on human
ulmonary cell metabolism

ihaela Balas, Anca Dinischiotu

Department of Biochemistry and Molecular Biology, University of
ucharest, Bucharest, Romania

ue to their specific surface characteristics, silica nanoparticles
SiO2 NPs) are of great interest for biomedical applications and
harmaceutics even if their mechanism of action is not fully eluci-
ated. In this context, our study was focused on the effects induced
y SiO2 NPs exposure on cellular metabolism of human pulmonary
broblasts (MRC-5 cells).

MRC-5 cells were exposed for 24, 48 and 72 h to 7 nm unmodi-
ed SiO2 NPs at a dose of 62.5 �g NPs per 3 × 10(4) cells. Unexposed
ells were used as control. The intracellular adenosine triphosphate
ATP) level and mitochondrial membrane potential (MMP) were
etermined. In addition, the levels of glutathione reductase (GR)
ctivity as well as nitrosylated and glutathionylated proteins were
lso evaluated.

The exposure of pulmonary cells to SiO2 NPs induced a time-
ependent decrease of MMP that was in accordance with the
ignificant decrease of ATP intracellular levels up to 72 h. GR
ctivity increased significantly after 48 and 72 h in order to
estore the reduced glutathione (GSH), the most important cellular
on-enzymatic antioxidant. Also, SiO2 NPs exposure generated sig-
ificant increases of the levels of nitrosylated and glutathionylated
roteins, in a time-dependent manner.

Our results suggest that SiO2 NPs have a toxic potential on
uman pulmonary cells that should be investigated in more details

or their safe utilization.
Acknowledgements: This work was supported by a grant of

EFISCDI, project NanoToxClass 13/2015, SIINN ERA-NET.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.510

-05-03-07
arkers of oxidative stress are elevated in

xhaled breath condensate of workers in
anocomposites production

aniela Pelclova 1, Vladimir Zdimal 2, Stepanka Dvorackova 3,
artin Komarc 4, Stepanka Vlckova 1, Zdenka Fenclova 1, Jaroslav

chwarz 2, Jakub Ondracek 2, Otakar Makes 2, Petr Kacer 5, Sergey
akharov 1

Department of Occupational Medicine, Charles University in Prague,
irst Faculty of Medicine and General University Hospital, Prague,
zech Republic
Institute of Chemical Process Fundamentals of the AS CR, v.v.i.,
rague, Czech Republic
Technical University in Liberec, Faculty of Mechanical Engineering,
iberec, Czech Republic
Institute of Biophysics and Informatics, Charles University in
rague, First Faculty of Medicine and General University Hospital,
rague, Czech Republic
Institute of Chemical Technology, Prague, Czech Republic

ntroduction: Human studies in nanomaterials exposed workers
re extremely rare.
Methods: Twenty employees (41.8 ± 11.4 years), working in
anocomposites producing plant for 6.5 ± 3.9 years, and 21 controls
42.7 ± 11.5 years) were examined.
 PRESS
s xxx (2017) xxx–xxx 3

Markers of oxidative stress, malondialdehyde (MDA), 4-
hydroxy-trans-hexenale (HHE), 4-hydroxy-trans-nonenale (HNE),
8-isoProstaglandin F2� (8-isoprostane), in addition to markers of
nucleic acid oxidation: 8-hydroxy-2-deoxyguanosine (8-OHdG), 8-
hydroxyguanosine (8-OHG), 5-hydroxymethyl uracil (5-OHMeU),
and of proteins: o-tyrosine (o-Tyr), 3-chlorotyrosine (3-ClTyr),
and 3-nitrotyrosine (3-NOTyr) were analyzed in exhaled breath
condensate (EBC) by LC-ESI-MS/MS. Aerosol exposure in the work-
places was measured using offline and online aerosol instruments,
including Berner Low-Pressure Impactor.

Results: Total mass concentrations ranged from iron casting
(120 �g/m3), machining (804 �g/m3) to welding (1840 �g/m3). The
number percentage of the particles in the nano-size was the high-
est at casting (97%), lower at machining (60%) and the lowest at
welding (37%). Most markers of oxidative stress (except HHE) in
workers were elevated pre-shift and post-shift, 8-isoprostane only
post-shift.

Conclusions: This study demonstrates higher levels of oxidative
stress markers, which however did not reach the concentrations in
(nano)TiO2 and (nano)Fe oxides-exposed workers.

The results support the hypothesis of potential of nanoparticles
to damage lipids, nucleic acids and proteins in exposed subjects.

Acknowledgements: 44/16/RPZP, Q25 and Q29 of the Charles
University.

http://dx.doi.org/10.1016/j.toxlet.2017.07.511

P-05-03-08
Titanate nanosheets cause caspase-dependent
apoptosis of human immune cells with giant
vacuole formation through endosomal defect in
monocytes

Yasumitsu Nishimura 1, Daisuke Yoshioka 2, Naoko
Kumagai-Takei 1, Suni Lee 1, Hidenori Matsuzaki 1, Kei
Yoshitome 1, Takemi Otsuki 1

1 Department of Hygiene, Kawasaki Medical School, Kurashiki, Japan
2 Department of Natural Sciences, Kawasaki Medical School,
Kurashiki, Japan

Titanate nanosheets (TNS) are 2D nanomaterial and expected for
the ability to generate smooth and flat membrane. Titanium oxide
is broadly used in industrial production, whereas toxicological
effects of its nano-scaled material have been arising recently. The
present study examined toxicological effect of TNS on immune
cells using human peripheral blood mononuclear cells (PBMC).
Exposure to TNS at over 2 �g/ml induced apoptosis in the 7-days-
culture of PBMC following the marked formation of giant vacuole,
which was different from asbestos exposure. The apoptosis was
cancelled by addition with Q-VD-OPh, inhibitor for caspases. Vac-
uoles were observed only in CD14+ monocytes, while apoptosis
was also shown in CD4+ lymphocytes. Isolated monocytes were
cultured with TNS and observed by TEM. The images showed
gradual increase and enlargement of vacuoles, which had a lot of
nano-scaled structures like TNS. To identify intra-vacuolar TNS, the
cultured monocytes were analyzed by SEM with energy dispersion
type X-ray spectroscopy (EDX). The SEM images showed rough area
on the inner side of vacuolar membrane, where the EDX analysis
showed the existence of titanium. When endosomes were visual-
ized by fluorescence dextran, the signals of fluorescence were also
observed in vacuoles in the cells exposed to TNS. These results indi-

cate that TNS have a harmful effect to cause caspase-dependent
apoptosis of immune cells, when monocytes show the character-
istic formation of giant vacuoles. It is suggested that engulfed TNS

dx.doi.org/10.1016/j.toxlet.2017.07.510
dx.doi.org/10.1016/j.toxlet.2017.07.511
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rearrangement, resulting in the exocytosis of SWCNT-containing
lysosomes.

http://dx.doi.org/10.1016/j.toxlet.2017.07.515
ARTICLE
Abstracts / Toxicology

ight interfere endosomal function, leading to apoptosis with vac-
ole formation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.512

-05-03-09
ffects of potassium titanate on the pneumonia

n respiratory syncytial virus-infected mice

eiko Hashiguchi 1, Toshi Akashi 1, Akihiko Hirose 2, Aki
iyauchi 1, Hiroki Yoshida 1, Masahiko Kurokawa 1, Wataru
atanabe 1

Kyusyu University of Health and Welfare, Nobeoka, Japan
National Institute of Health Sciences, Tokyo, Japan

otassium titanate (PT) has a wide range of applications and some
T has a needle-like structure. But their safety for human health is
oorly known. To evaluate immunotoxicity of PT, effects of PT on
he pneumonia in respiratory syncytial virus (RSV)-infected mice
ere assessed.

PT (K2O·8TiO2) was used in this study. The RSV infection test was
erformed as reported previously (Hashiguchi et al., 2015). Briefly,
emale (6 weeks old) BALB/c mice were intranasally exposed to PT
0–0.25 mg/kg) on days 1, 3 and 5 before RSV infection under anes-
hesia. These mice were intranasally infected with 3.5 × 105 PFU of
SV under anesthesia.

The levels of chemokine CCL5 (RANTES), a representative
arker of pneumonia, in the bronchoalveolar lavage fluids (BALF)

f RSV-infected mice were significantly increased due to PT-
xposure (0.025 and 0.25 mg/kg) compared with the control on day
post-infection. In the BALF of RSV-infected mice treated with PT

0.25 mg/kg), the obvious increase of chemokine CCL3 (MIP-1�),
L-6 and TNF-� levels were also observed on day 1 post-infection.
istopathological analysis for lung tissues showed that the infil-

ration of lymphocytes in alveolar septa was increased due to PT
0.25 mg/kg)-exposure compared with the control.

Thus, exposure to PT exacerbated the pneumonia in RSV-
nfected mice and might influence the function of macrophage/

onocyte in an early phase of RSV infection.

eference

ashiguchi, et al., 2015. Environ. Toxicol. Pharmacol. 39, 879–886.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.513

-05-03-10
ffects of multi-walled carbon nanotubes on
rimary immunity responding to respiratory
yncytial virus infection in mice

ataru Watanabe 1, Seiko Hashiguchi 1, Toshi Akashi 1, Akihiko
irose 2, Hiroki Yoshida 1, Aki Miyauchi 1, Chihiro Sugita 1,
asahiko Kurokawa 1

Kyushu University of Health and Welfare, Nobeoka, Japan
National Institute of Health Sciences, Tokyo, Japan

ulti-walled carbon nanotubes (MWCNTs) have a wide range of
pplications. Effects of MWCNT nanoparticles on the pneumonia

n respiratory syncytial virus (RSV)-infected mice were already
eported by our research group at EuroTox 2015. The aim of this
tudy was to evaluate effects of MMCNT on primary immunity
esponding to RSV infection in mice.
 PRESS
s xxx (2017) xxx–xxx

MWCNT (40–50 nm in diameter and 3.3 �m in length) was used
in this study. Female (6 weeks old) BALB/c mice were intranasally
exposed to MWCNT (0–0.25 mg/kg) on days 1, 3 and 5 before RSV
infection under anesthesia. These mice were intranasally infected
with 3.5 × 105 PFU of RSV under anesthesia. On day 1 post-infection,
the levels of proinflammatory mediators in the bronchoalveolar
lavage fluids of RSV-infected mice were significantly increased due
to MWCNT-exposure compared with the control. By histopatholog-
ical analysis for lung tissues on day 1 post-infection, enhancement
of the hyperplasia of lymphocytes in alveolar septa and infiltration
of immune cells around the pulmonary artery were observed in
MWCNT-exposed mice. Immuohistochemical analysis using anti-
CCL3 antibody showed that the numbers of the CCL3-positive cells
were increased due to MWCNT-exposure in RSV-infected mice, but
those cells were not identical with MWCNT-engulfed cells.

These results suggest that MWCNT should enhance the pro-
duction of proinflammatory cytokines and/or chemokine from the
immune cells responding to RSV infection in immediate early
period after the infection, resulting in the exacerbation of pneu-
monia in mice.

http://dx.doi.org/10.1016/j.toxlet.2017.07.514

P-05-03-11
P2X7 receptor regulates the exocytosis of
single-walled carbon nanotubes in murine
macrophages

Bin Wan

State Key Laboratory of Environmental Chemistry and Ecotoxicology,
Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing, China

Exocytosis of single-walled carbon nanotubes (SWCNT) was
revealed by a few studies but the mechanism remains elusive. It
is well known that CNTs once uptaken by cells tend to accumulate
in lysosomes, and P2X7R was shown to regulate the secretion of
lysosomes. We hypothesized that the exocytosis of SWCNTs was
mediated by P2X7R. In this study, macrophage cells, Raw264.7,
were utilized as the cell model and SWCNTs were prepared by
acid oxidation and suspended in culture media. SDS–PAGE gel elec-
trophoresis and UV–vis–NIR spectrometer were used to measure
the change of SWCNTs amount in cells and supernatants during
exposure. SWCNT-exposed normal and P2X7R silenced cells were
compared to reveal the role of P2X7R in mediating the removal of
SWCNTs from cells. Results showed that internalized SWCNTs were
accumulated in lysosomes and induced transitional release of ATP
into extracellular space, which further activated P2X7R, leading to
the influx of calcium ions, phosphorylation of PKC, ERK1/2, p38
and JNK, as well as alkalization of lysosomes. SWCNT exposure also
induced microtubule reorganization that facilitates the secretion
of SWCNT-containing lysosomes. Inhibiting P2X7R signaling largely
diminished the exocytosis of SWCNTs from cells, resulting in signif-
icant accumulation of SWCNTs within cells. In contrast, activation
of P2X7R by ATP promoted exocytosis of SWCNTs.

Conclusion: The exocytosis of SWCNTs is related to the acti-
vation of P2X7R, which is followed by calcium ion influx, PKC
and MAPK activation, pH elevation of lysosomes and microtubules

dx.doi.org/10.1016/j.toxlet.2017.07.512
dx.doi.org/10.1016/j.toxlet.2017.07.513
dx.doi.org/10.1016/j.toxlet.2017.07.514
dx.doi.org/10.1016/j.toxlet.2017.07.515
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-05-03-12
mpact of silver nanoparticles on
hotosynthesis in tobacco plants

irta Tkalec 1, Petra Cvjetko 1, Renata Biba 1, Ivana Vinković
rček 2, Sandra Šikić 3, Petra Peharec Štefanić 1, Biljana Balen 1

Department of Biology, Univesity of Zagreb, Faculty of Science,
agreb, Croatia
Institute for Medical Research and Occupational Health, Zagreb,
roatia
Institute of Public Health “Dr. Andrija Štampar”, Zagreb, Croatia

ilver nanoparticles (AgNPs) are the dominating nanomaterial in
arious products. To enhance nanoparticle properties, different
urface coatings are used, which affect physico-chemical character-
stics of AgNPs. As plants have a significant role in accumulation and
iodistribution of many environmentally released substances, they
re also very likely to be influenced by AgNPs, serving as a poten-
ial pathway for transport and bioaccumulation of AgNPs into food
hains. In this study we investigated the phytotoxicity of AgNO3 and
hree types of laboratory-synthesized AgNPs with different surface
oatings [citrate, polyvinylpyrrolidone (PVP) and cetyltrimethy-
ammonium bromide (CTAB)] on tobacco (Nicotiana tabacum),
griculturally interesting and frequently used model plant. In vitro
rown plants were treated with 25, 50, 75, 100 and 150 �M of
gNO3, AgNPs-citrate, AgNPs-PVP and AgNPs-CTAB. After 7-days

reatment chlorophyll fluorescence, concentration of photosyn-
hetic pigments and Ag uptake were determined. Treatments with
gNO3 and all types of AgNPs resulted with the increased Ag
ptake in the leaves. Positively charged AgNPs-CTAB lowered most
arameters of chlorophyll fluorescence, while at higher concen-
rations decreased concentration of photosynthetic pigments, thus
ndicating strong negative influence on photosynthetic apparatus.
reatments with AgNO3 and AgNPs-PVP, NPs with the low negative
harge, decreased non-photochemical quenching and negatively
nfluenced majority of photosynthetic pigments, but only at higher
oncentrations. Negatively charged AgNPs-citrate exhibited the
eakest impact by only increasing non-photochemical quenching

nd concentration of lutein. We can conclude that the phytotoxi-
ity of AgNPs is correlated with their surface coating and overall
urface charge.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.516

-05-03-13
hape-engineered titanium dioxide
anoparticles (TiO2-NPs): Cytotoxicity and
enotoxicity in bronchial epithelial cells

ara Bonetta 1, Marta Gea 1, Silvia Bonetta 1, Luca Iannarelli 2,
ndrea Rossi 2, Valter Maurino 3, Giorgio Gilli 1, Tiziana Schilirò 1

Department of Public Health and Pediatrics, University of Torino,
orino, Italy
Department of Quality of Life, Food Metrology Group, INRiM, Torino,

taly
Department of Chemistry, University of Torino, Torino, Italy

ifferent studies on titanium dioxide nanoparticles (TiO2-NPs)
oxicity have been conducted but no clear accordance exists
mong mechanism of action. Many physico-chemical properties of

iO2-NPs (i.e. shape, crystal structure, aggregation) can influence
iological effects.

The aim of this study was to evaluate cytotoxicity and geno-
oxicity of three engineered TiO2-NPs shapes (bipyramids, rods,
 PRESS
s xxx (2017) xxx–xxx 5

platelet NPs) in bronchial epithelial cells (BEAS-2B) in comparison
with commercial TiO2-NPs (p25 and food grade).

Detailed characteristics of TiO2-NPs were defined (T-SEM, DLS
by SETNanoMetro project). BEAS-2B were exposed to TiO2-NPs
(range 0 - 120 �g/ml) for 24 h (1 h light, 23 h dark). Cytotoxicity
were evaluated by cell viability assays (WST-1) and membrane
damage (LDH assay). DNA damage was assessed by Comet assay
(with/without Fpg enzyme).

Moderate viability reduction (88–96%, p < 0.05) was detected at
the highest concentration of all TiO2-NPs. No significant membrane
damage was observed confirming the low cytotoxic effect.

A significant (p < 0.05) DNA damage (direct and oxidative) was
induced by food grade NPs, while p25 showed only oxidative dam-
age. Bipyramids and rods TiO2-NPs did not show any genotoxic
effect; platelet TiO2-NPs induced direct and oxidative DNA dam-
age at the highest doses (p < 0.05) probably related to the higher
aggregation tendency.

The commercial TiO2-NPs had a higher genotoxic effect than
shape engineered ones, however the shape induced different geno-
toxic effects. This study suggests higher safety in using shape
engineered TiO2-NPs for different technological applications.

http://dx.doi.org/10.1016/j.toxlet.2017.07.517

P-05-03-14
Poly(hydroxybutyrate-co-hydroxyvalerate)
(PHBHV) nanocarriers loaded with binary drugs
for colorectal cancer management

Ariana Hudita 1, Ionut-Cristian Radu 2, Bianca Galateanu 1, Catalin
Zaharia 2, Carolina Negrei 3, Miriana Stan 3, Octav Ginghina 4,5,
Marieta Costache 1

1 Department of Biochemistry and Molecular Biology, University of
Bucharest, Bucharest, Romania
2 Advanced Polymer Materials Group, University Politehnica of
Bucharest, Bucharest, Romania
3 Department of Toxicology, Faculty of Pharmacy, “Carol Davila”
University of Medicine and Pharmacy, Bucharest, Romania
4 Department of Surgery, “Sf. Ioan” Emergency Clinical Hospital,
Bucharest, Romania
5 Department II, Faculty of Dental Medicine, “Carol Davila” University
of Medicine and Pharmacy Bucharest, Bucharest, Romania

Introduction: Drug-loaded nanocarriers represent a powerful tool
in cancer management and personalized therapy. The use of
nanoparticle-based drug delivery systems in favor of free drug
administration represents a smart therapeutically strategy due to
their potential to improve bioavailability and decrease toxicity.
In this view, the aim of our study was to develop and validate
nanocarriers based on poly(hydroxybutyrate-co-hydroxyvalerate)
(PHBHV) for the delivery of 5-fluorouracil (5-FU) and/or sylimarin.

Experimental procedures: PHBHV nanoparticles (pNPs) where
synthetized by nanoprecipitation method and characterized in
terms of size and morphology. After validation, 5-FU and sylimarin
were loaded in the pNPs and the drug encapsulation efficiency was
investigated by UV–VIS spectrophotometry. Moreover, the pNPs
drugs release potential was assessed using UV–VIS spectroscopy
and their toxicity was evaluated in HT–29 cells in terms of: cell
morphology, cell viability and proliferation potential and the NPs
cytotoxic potential on cells.

Results: Our results show that we obtained 100 nm pNPs with

typically round shape morphology. The treatment with binary
drugs loaded pNPs decreased dramatically the cell viability and
proliferation potential as compared with 5–FU loaded pNPs or syli-
marin loaded pNPs. Even if the binary drugs loaded pNPs exert by

dx.doi.org/10.1016/j.toxlet.2017.07.516
dx.doi.org/10.1016/j.toxlet.2017.07.517
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to the tested NPs is needed to be confirmed with further preclinical
and clinical studies to evaluate their safety use in nanomedicine.

http://dx.doi.org/10.1016/j.toxlet.2017.07.521
ARTICLE
Abstracts / Toxicology

ar the highest cytotoxicity, all the treatment regimens alter the
haracteristic morphology of the cells.

Conclusion: Drugs loaded PHBHV NPs exert cytotoxic effects on
ancer cells and could be further used for in vivo studies on animal
odels in order to study their distributions, mechanism of action

nd clearance.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.518

-05-03-15
n vitro evaluation of cell signalling processes
ssociated with the potential genotoxicity of
etal oxide nanoparticles

ichael K.T. Theodoulides 1,2, Martin J.D. Clift 1, Rachel Adams 2,
ichard Webb 2, Shareen H. Doak 1

In Vitro Toxicology Group, Institute of Life Sciences, Swansea
niversity, Swansea, United Kingdom
Department of Biomedical Sciences, Cardiff Metropolitan University,
ardiff, United Kingdom

etal oxide nanoparticles (NPs) are intended for a use in a
lethora of human based applications, such as medicine, leading
o inevitable human exposure. The aim of this study was to assess
he impact of anatase-TiO2 (NM102) and dextran-Fe3O4 (dSPIONs)
Ps upon THP-1, dTHP-1 and HepG2 cells in both physioxia (5%O2)
nd hyperoxia (21%O2) and also how cellular calcium homeostasis
Ca2+

cyto) relates to their potential genotoxicity. Agglomerate shape
nd size of NM102 [Hydrodynamic diameter (HD) = 391.9 ± 6.7 nm,
-potential = 7.1 ± 2.0 mV] and dSPIONs (HD = 88.6 ± 8.3 nm,
-potential = 10.4 ± 1.3 mV) was identified using electron
icroscopy. Following exposure (24 h) to dSPION (0–100 �g/ml)

ignificant concentration/cell-dependent (p < 0.05) increase in
P-cellular interaction was observed in physioxia in all cell types,
ompared to hyperoxia. Application of cytokinesis block micronu-
leus assay showed a significant increase (p < 0.05) in micronuclei,
nd gradual loss in relative population doubling was observed only
n physioxia. Exposure to NM102 (0–50 �g/ml) resulted in two-fold
ncrease of micronuclei at concentrations ≥10 �g/ml, in both envi-
onments. Increases in TNF-� and IL-8 in HepG2 cells correlated
ith observed genotoxic effects. In all conditions, NPs had no effects

n Ca2+
cyto after 5 h and 24 h exposure. Results indicate a cell-type

pecific interaction/impact, with environment specificity only
eing observed with dSPIONs, suggesting of a substantial effect of
P characteristics on uptake/impact in the distinct environments.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.519

-05-03-16
ffects of gold nanoparticles and coating with
ligonucleotide on oxidative stress parameters

n rats

hmet Aydın 1, Betul Sarı 2, Feyza Kelleci 1, Esen Efeoglu 3, Hande
ipahi 1, Mohammad Charehsaz 1, Mustafa Culha 3

Department of Toxicology, Yeditepe University, Istanbul, Turkey
Pharmacology, Utrecht University, Utrecht, Netherlands
Genetics and Bioengineering, Yeditepe University, Istanbul, Turkey

old nanoparticles (AuNPs) are used in different industrial pur-

oses. Even though they are applied in the medical field broadly,
he potential health risks have not been completely understood.
he coating material of AuNPs can also change their effects. The
im of this study was to evaluate the hazard characteristics of
 PRESS
s xxx (2017) xxx–xxx

either AuNPs or coated with oligonucleotide (O-AuNPs) at 100, 500
and 2500 �g/kg dose in rats by determining the oxidative stress
parameters including catalase (CAT), superoxide dismutase (SOD),
malondialdehyde (MDA) levels in erythrocyte, liver, and kidney tis-
sue samples. Eryhthrocyte results: MDA levels were not different
from control in all groups. CAT levels were decreased significantly
in 2500 �g/kg AuNPs and 500 �g/kg O-AuNPs groups versus con-
trols (p < 0.05). SOD activities were higher than control in 100 �g/kg
AuNPs group (p < 0.05), but it decreased in 2500 �g/kg AuNPs group
versus controls (p < 0.05). Liver tissue results: MDA levels were
not different from control. CAT activities were higher than con-
trol in 500 and 2500 �g/kg AuNPs and 100 �g/kg O-AuNPs groups
(p < 0.05). SOD activities were not different from controls in all
groups. Kidney tissue results: MDA levels were higher than con-
trol in 100 and 500 �g/kg O-AuNPs groups (p < 0.05). CAT activities
were not changed significantly. SOD activities were increased in
all groups but this increase were significant in 500 and 2500 �g/kg
AuNPs and 500 �g/kg O-AuNPs groups (p < 0.05). As a result AuNPs
can cause some dose related health risks, but there is needed further
research in this topic.

http://dx.doi.org/10.1016/j.toxlet.2017.07.520

P-05-03-17
Safety assessment of nanoparticles commonly
used in nanomedicine using in vitro models

Yuksel Cetin 1, Yasemin Yildizhan 1, Zelal Adiguzel 1, Hatice
Duran 2, Zehra Oluz 2

1 Genetic Engineering and Biotechnology Institute, The Scientific and
Technological Research Council of Turkey, Marmara Research Center,
Kocaeli, Turkey
2 Department of Materials Science and Nanotechnology Engineering,
TOBB University of Economics and Technolog, Ankara, Turkey

Nanotherapeutics provide targeted drug delivery, improve drug
solubility, extend drug half-life, in vivo imaging, in vitro diag-
nostics, biomaterials, and active implants. Although nanomedicine
provides important new tools to deal with the grand challenge of
an ageing population, they have to be strictly regulated and follow
thorough characterization, and safety assessment. The main objec-
tive of this study is to evaluate nanosafety of nanoparticles (NPs),
TiO2, Fe3O4, and (3-aminopropyl)triethoxysilane (APTES) coated
Fe2O3 commonly used in nanomedicine using in vitro models. The
cytotoxic effects of tested NPs at the concentrations of 0.05, 0.1, 0.2,
0.4, 0.6, 0.8, 1.0 mM was investigated by using cancer cell lines from
different origins; human lung adenocarcinoma (A549 and Calu-3),
human colon colorectal adenocarcinoma (Caco-2 and HCT-116),
human cervix adenocarcinoma (HeLa), human breast adenocarci-
noma (MCF-7), and non-cancer cell lines; human peripheral blood
monocyte (THP-1), Chinese hamster ovary (CHO-K1). The genotoxic
potential of NPs was analyzed by performing in vitro comet assay
using A549, Caco-2, CHO-K1, and HeLa cell lines. The effect of NPs on
oxidative stress was evaluated by analyzing cellular reactive oxy-
gen species using 2′,7′-dichlorofluorescin diacetate (DCFDA). Even
though tested NPs were resulted in 20–30% of cell death, they were
able to generate ROS and also induced DNA damage on the used cell
lines at different levels. The potential of genotoxicity upon exposure

dx.doi.org/10.1016/j.toxlet.2017.07.518
dx.doi.org/10.1016/j.toxlet.2017.07.519
dx.doi.org/10.1016/j.toxlet.2017.07.520
dx.doi.org/10.1016/j.toxlet.2017.07.521
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ccumulation of copper oxide nanoparticles in
ill, liver and muscle tissues of Clarias
ariepinus

ervet Duran 1, Mustafa Tuncsoy 1, Ozcan Ay 2, Bedii Cicik 2, Cahit
rdem 1

Science and Letters Faculty, Biology Department, Cukurova
niversity, Adana, Turkey
Faculty of Fisheries, Mersin University, Mersin, Turkey

ccumulation of copper oxide nanoparticles (CuO NPs) in gill, liver
nd muscle tissues of Clarias gariepinus was studied after exposing
he fish to 1 ppm and 5 ppm Cu over 1, 4 and 7 days. Experimen-
al solutions were prepared using CuO nanopowder, (particle size
50 nm) and metal levels in tissues were determined using an ICP-
ES spectrophotometer.

Copper is a basic element for the continuation of a number of
etabolic functions such as hemoglobin synthesis, bone formation

nd it forms the structural components of enzymes. Exposure
o this metal over certain concentrations, however, results in
issue accumulation and may alter various physiological functions.
anoparticles (NPs) are defined as particles with dimensions
etween 1 and 100 nm and have unique properties such as high
urface area due to their small size. Production and use of engi-
eered nanomaterials likely result in their release into aquatic
nvironments and can lead to unexpected hazards on aquatic
rganisms.

No mortality was observed during the experiments. Copper lev-
ls increased in gill and liver tissues of C. gariepinus compared to
ontrol when exposed to CuO NPs whereas exposure to metal had
o effect on muscle level at the end of the exposure period. Accu-
ulation of copper was higher in liver then in muscle tissue where

o significant accumulation was observed. This might result from
ifferences in metabolic activities of these two tissues.

Acknowledgements: This work was supported by Çukurova
niversity, Scientific Research Projects Coordination Unit.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.522

-05-03-19
azard assessment of benchmark metallic
anomaterials in alveolar epithelial cells

ndreia Saruga 1, Henriqueta Louro 1,2, Mariana Pinhão 1, Maria
oão Silva 1,2

Department of Human Genetics, National Institute of Health Doutor
icardo Jorge, I.P. (INSA), Lisbon, Portugal
Centre for Toxicogenomics and Human Health (ToxOmics), Nova
edical School/Faculdade de Ciências Médicas, Universidade Nova de

isboa, Lisbon, Portugal

he fast development of nanotechnology has led to the manufactur-
ng of a wide array of nanomaterials (NMs). Despite the number of
tudies addressing NMs toxicity, uncertainties about their safety
emain, representing a challenge to regulatory authorities. This
ork intended to assess the toxicity of metallic NMs in alveolar

pithelial cells using a multi-endpoint approach.
Benchmark NMs–CeO2 (NM-212), TiO2 (NM-100) and BaSO4

NM-220)–were dispersed and their properties in the culture

edium were evaluated by DLS. A549 cells were exposed to

ach NM for cytotoxicity (MTT and plating efficiency assays) and
enotoxicity (comet and cytokinesis-blocked micronucleus, CBMN,
ssays) assessment.
 PRESS
s xxx (2017) xxx–xxx 7

A homogeneous dispersion that remained stable in culture
medium was achieved for all NMs. The CeO2NM was the only one
that decreased cells’ proliferative capacity after 8 days exposure. As
to the genotoxicity, the TiO2NM significantly increased the level of
DNA damage following 3 h and 24 h exposure, whereas the CeO2NM
caused only a slight increase in DNA damage at 3 h exposure. None
of the NMs tested positive by the CBMN assay. BaSO4NM was nei-
ther cytotoxic nor genotoxic.

In conclusion, this study contributed to the hazard assess-
ment of different benchmark metallic NMs, disclosing diverse
biological effects that will be interpreted considering the inherent
physicochemical properties. The identification of key features and
pathways that drive NMs’ toxicity is paramount to allow prediction
of their adverse effects, avoiding the huge task of testing every new
NM.

Acknowledgements: Project NANoREG (GA 310584), ToxOmics
(UID/BIM/00009/2013) and INSA (2013DGH860).
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Effects of copper oxide nanoparticles on
antioxidant enzyme activities in liver tissue of
Clarias gariepinus

Mustafa Tuncsoy 1, Servet Duran 1, Ozcan Ay 2, Bedii Cicik 2, Cahit
Erdem 1

1 Department of Biology, University of Cukurova, Adana, Turkey
2 Faculty of Fisheries, University of Mersin, Mersin, Turkey

Effects of copper oxide nanoparticles (CuO NPs) on superoxide dis-
mutase (SOD), catalase (CAT) and glutathione peroxidase (GPx)
activities in liver tissue of Clarias gariepinus was studied after expos-
ing the fish to 1 ppm and 5 ppm Cu over 1, 4 and 7 days. Enzyme
activities in tissue were determined using a Shimadzu UV 1240
spectrophotometer.

Because of their unique chemical and physical properties Cu
NPs are mainly used in electronic circuits, batteries, gas sensors
and wood preservation. Production and use of engineered nano-
materials likely result in their release into aquatic environments.
The toxicity of copper ions to aquatic organisms is well known and
as a redox metal Cu participates in Fenton and Haber–Weiss reac-
tions, facilitating the formation of reactive oxygen species (ROS)
and oxidative stress. Damaging effects of oxidative stress on orga-
nisms are counteracted by antioxidant enzymes such as SOD, CAT
and GPx.

No mortality was observed during the experiments. Liver SOD,
CAT and GPx activities of C.gariepinus increased when exposed to 1
and 5 ppm Cu NPs over 1 and 4 days compared to control, however
the activities of these enzymes decreased as the exposure period
increased to 7 days. The induction of enzymes at the beginning of
exposure might be a response against ROS production. CuO NPs can
cause oxidative stress which may lead to alteration of the antioxi-
dant capacity of cells against ROS generation by either stimulating
or decreasing enzymatic activities.

dx.doi.org/10.1016/j.toxlet.2017.07.522
dx.doi.org/10.1016/j.toxlet.2017.07.523
dx.doi.org/10.1016/j.toxlet.2017.07.524
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and Technological Research Council of Turkey (TUBITAK) (Project
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ffects of copper oxide nanoparticles on
emocytes of Galleria mellonella

enay Sezer Tuncsoy, Pinar Ozalp

Department of Biology, University of Cukurova, Adana, Turkey

eavy metals can have harmful effects not only on the survival,
rowth, reproduction and metabolism of animals but also on the
nnate immune system. It is known that the innate immune sys-
em of invertebrates which plays a critical role in protecting the
ody from infections, shares a high degree of homology with that
f mammals. Therefore, many invertebrates, including insect, have
een postulated as good models for studying the toxicity of heavy
etals and as ideal indicator organisms for assessing levels of envi-

onmental pollutions.
The aim of the study was to investigate changes in hemocyte

rofiles in Galleria mellonella exposed to copper oxide nanoparticles
CuO NPs) for 72 h. G. mellonella larvae fed diets containing different
oncentrations (10, 100 and 1000 mg/L) of CuO NPs exhibited nor-
al behaviour and no mortality was observed during the exposure

eriods. Compared with the control, the larvae given diets with 10
nd 100 mg/L of CuO NPs had a significantly higher total hemocyte
ount (THC), whereas those given 1000 mg/L had a significantly
ower THC. It was observed that plasmatocytes and granulocytes
re among the most numerous of hemocytes at all exposure groups.

The results indicate that CuO NPs caused significant changes in
otal and differential hemocyte counts. It can be stated that the
esults presented above are of interest to describe a reaction which
ay be of importance in the cellular immune response of insects

o metals.
Acknowledgements: This work was supported by Cukurova

niversity, Scientific Research Projects Coordination Unit.
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átima Brandão 1,2, Maria João Bessa 1,2, Carla Costa 1,2, Sónia
raga 1,2, Andrea Haase 3, João Paulo Teixeira 1,2

EPIUnit, Institute of Public Health, University of Porto, Porto,
ortugal
Environmental Health, National Institute of Health Dr. Ricardo

orge, Porto, Portugal
Chemical and Product Safety, Federal Institute for Risk Assessment,
erlin, Germany

ilica nanoparticles (SiO2 NPs) are being used in a variety of appli-
ations such as thickening agents, desiccants, toothpaste additives
nd adsorbents, which increases the risk of human exposure to
hese nanoparticles. The aim of this study was to investigate the
nfluence of the surface capping in the cytotoxicity of SiO2 NPs in
lveolar epithelial cells, a primary target during inhalation expo-
ure.

Rat alveolar epithelial RLE-6TN cells were exposed for 16 h
o different concentrations (0–90 �g/mL) of naked and surface-

odified (amino and phosphonate) SiO2 NPs dispersed in

erum-free culture medium. Cytotoxicity of the SiO2 NPs was
ssessed by determining the lactate dehydrogenase (LDH) release.

Exposure to naked SiO2 NPs induced a concentration-dependent
DH release in RLE-6TN cells. Amino surface modification failed
 PRESS
s xxx (2017) xxx–xxx

to prevent the cytotoxicity induced by the SiO2 NPs, while the
phosphonate capping mitigated the cytotoxicity of the SiO2 NPs as
demonstrated by the lower extracellular LDH levels detected com-
pared to naked SiO2 NPs-exposed cells levels, particularly at high
concentrations (45 and 90 �g/mL).

Our data shows that phosphonate surface modification atten-
uates the cytotoxicity of SiO2 NPs in alveolar epithelial cells and
might constitute a strategy to increase biocompatibility of SiO2
NPs. Nevertheless, further research should be conducted, namely
the evaluation of other toxicity endpoints, to support our findings.

This study was funded by the Portuguese Foundation for Science
and Technology (FCT), under the frame of ERA-NET SIINN through
the project NanoToxClass (ERA-SIINN/0001/2013).

http://dx.doi.org/10.1016/j.toxlet.2017.07.526
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Apoptosis induction by 2-mercaptopropionic
acid (2-MPA)-coated silver sulfide QD in human
A549 cells

Deniz Ozkan Vardar 1, Sevtap Aydın 2, İbrahim Hocaoglu 3, Havva
Funda Yagcı Acar 4, Nursen Basaran 2

1 Sungurlu Vocational High School, Health Programs, Hitit University,
Sungurlu, Çorum, Turkey
2 Department of Pharmaceutical Toxicology, Faculty of Pharmacy,
Hacettepe University, Ankara, Turkey
3 Materials Science and Engineering, Koc University, Istanbul, Turkey
4 Department of Chemistry, Koc University, Istanbul, Turkey

There has been an increasing concern about the potential effects of
nanomaterials on human health and environment for the last two
decades and because of this reason, many studies on nanoparti-
cles have been performed in the area of nanotoxicology. Quantum
dot (QD) nanoparticles have special characteristics and have been
increasingly used for biomedical and diagnostics purposes. Our pre-
vious studies have shown that quantum dots induced cytotoxicity,
DNA damage and apoptosis in V79 and HeLa cells. In our study, we
evaluated the epigenetic changes in some apoptosis-related genes
in adenocarcinomic human alveolar basal epithelial cells (A549)
cell lines treated with 2-mercaptopropionic acid (2-MPA)-coated
silver sulfide QD by real-time polymerase chain reaction (RT-PCR)
assay. The present study was designed to investigate the (2-MPA)-
coated silver p53, survivin, bax, bcl-2, caspase 3 and 9 silver sulfide
quantum dot induced apoptosis in A549. RT-PCR analysis demon-
strated that following the exposure of A549 cells to 2MPA/Ag2S
QDs, the level of mRNA expressions of cell cycle checkpoint pro-
tein p53 and apoptotic proteins (bax, p53, caspase-3 and caspase-9)
were significantly down-regulated, whereas the expression of anti-
apoptotic proteins (surviving and bcl-2) were up-regulated. This
in vitro study showed the induction of apoptosis by 2MPA/Ag2S
QDs claims further investigation to determine if in vivo exposure
consequences may exist for 2MPA/Ag2S QDs application.

Acknowledgement: This study was supported by The Scientific
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between the functionalizations were identified. So, there is a poten-
tial uptake of NP present in the food chain.

http://dx.doi.org/10.1016/j.toxlet.2017.07.530
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morphous silica nanoparticles provoke
uman dendritic cells maturation in vitro

arie Hullo 1, Natacha Szely 1, François-Xavier Legrand 2, Marc
allardy 1, Armelle Biola-Vidamment 1

INSERM UMR 996, University Paris-Sud, Châtenay-Malabry, France
Institut Galien Paris-Sud (UMR CNRS 8612), University Paris-Sud,
hâtenay-Malabry, France

anger signals activate dendritic cells (DCs) stimulating both the
nnate and adaptive immune responses. In presence of nanomate-
ials, considered as emerging danger signals, DCs may undergo a
aturation process enabling them to migrate to regional lymph

odes and to activate naive T-lymphocytes. Amorphous silica
anoparticles (aSNPs) are generally presented as highly biocom-
atible as compared to their crystalline counterparts. However, due
o their physico-chemical properties, aSNPs could present human
ealth hazards such as lung inflammation or allergic airway disease.

The aim of this work was to evaluate the effects of aSNPs on
uman DCs in vitro. Human monocyte-derived DCs were exposed

or 24 h to colloidal 22 nm Ludox
®

TMA and fumed 100 nm aSNP.
e characterized the NP by dynamic light scattering and measured

ell viability, phenotypical changes and signaling pathways activa-
ion upon NP treatment. Measured endotoxin levels were unlikely
o have any effect on DCs. The aSNP concentrations selected did not
nduce more than 30% cell death.

Results showed that the TMA aSNP significantly upregulated the
D86 and PDL-1 costimulatory molecules, the CD83 maturation
arker and the CXCR4 chemokine receptor surface expressions.

nterestingly, fumed silica NP also induced MHC class II HLA-DR
xpression. Both aSNP tested induced the activation of the MAP
inases and NF-kB pathways. To complete these observations,
ytokines and chemokines will be tested in the culture super-
atants.

Taken together, these results suggest that aSNPs are able to
nduce DCs maturation and could act as adjuvants of the immune
ystem.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.528
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itochondrial involvement in the mechanism

f oxidative damage induced by graphene and
raphene oxide at the skin level

arco Pelin 1, Laura Fusco 1, Silvio Sosa 2, Cristina Martìn 3, Ester
azquez 3, Maurizio Prato 1, Aurelia Tubaro 2

Department Chemical and Pharmaceutical Sciences, University of
rieste, Trieste, Italy
Department Life Sciences, University of Trieste, Trieste, Italy
Department Organic Chemistry, University of Castilla-La Mancha,
iudad Real, Spain

raphene based materials (GBMs) are innovative 2D nanomateri-
ls obtained by graphite exfoliation. Their unique physicochemical
roperties stay at the basis of the multiple potential GBMs appli-
ations, ranging from electronics to biomedicine. However, little
s known about their negative impact on human health, especially
fter skin contact, which represents one of the major human expo-

ure routes to GBMs.

To characterize the effects of GBMs on skin epidermal cells,
aCaT keratinocytes were exposed to few layer graphene (FLG)
r graphene oxide (GO) up to 72 h to assess mitochondrial activity
 PRESS
s xxx (2017) xxx–xxx 9

(WST-8 assay; EC50 after 72 h = 62.8 and 5.4 �g/ml for FLG and GO,
respectively) and mitochondrial membrane depolarization (JC-1
assay; 44% and 55% increase after 72 h exposure to 100 �g/ml
FLG and GO, respectively). In addition, FLG and GO induced a
concentration- and time-dependent ROS production: after 72 h
exposure, the highest concentration (100 �g/ml) of FLG and GO
increased ROS production by 85% and 124%, respectively. To eval-
uate the mechanism of the increased ROS production induced by
FLG and GO, their effects were investigated in presence of a panel
of specific inhibitors of the major ROS-producing enzymes. Among
them, diphenyliodonium, rotenone and allopurinol significantly
reverted or even abolished GBMs-induced ROS production. Intrigu-
ingly, the same inhibitors significantly reduced also GBMs-induced
mitochondrial depolarization, suggesting that mitochondrial
electron transport chain complex I and xanthine oxidase may be
involved not only in GBMs-induced ROS production but also in
GBMs-induced mitochondrial dysfunction.

http://dx.doi.org/10.1016/j.toxlet.2017.07.529
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Do nanoparticles pass the intestinal barrier?
Transport studies in vitro and ex vivo

Michelle Hesler 1, Florian Meier 2, Yvonne Kohl 1

1 Fraunhofer Institute for Biomedical Engineering IBMT, Sulzbach,
Germany
2 Postnova Analytics GmbH, Landsberg am Lech, Germany

Nanoparticles (NP) are present in several foodstuffs. Orally
absorbed NP run through the gastrointestinal tract (GIT). Currently
it is unclear, if NP are able to cross the GIT barrier and distribute
in the body. The aim of this work was to investigate the interac-
tion of polystyrene nanoparticles (PS-NP) with different surface
funtionalizations (NH2/COOH) with the intestinal barrier.

In vitro co-culture models of different cell types were used as
a 2D- and 3D-model for the nanotoxicological studies. Based on
porcine small intestine tissue an ex vivo model was established for
transport studies. In vitro, toxic effects were investigated regarding
metabolic activity, barrier integrity and binding behavior of the NP.
Ex vivo the toxic effect of the NP on primary tissue was analyzed
via transepithelial electrical resistance (TEER). NP transport in vitro
and ex vivo was quantified via field flow fractionation (FFF). In vitro
investigations indicated a toxic effect on the proliferation rate of
2D co-cultures and CLSM analysis showed adhered polystyrene NP
on the surface of both cell types (2D) and taken up NP in the inside
of spheroids (3D). FFF analysis revealed, that the polystyrene NP
did not overcome the intestinal barrier ex vivo. However, histolog-
ical staining showed an attacked and slightly destroyed mucosa by
polystyrene NP.

Even in low concentrations (<10,000 ng/ml), the NP affect
the functionality of the intestinal barrier. Also, different effects

dx.doi.org/10.1016/j.toxlet.2017.07.528
dx.doi.org/10.1016/j.toxlet.2017.07.529
dx.doi.org/10.1016/j.toxlet.2017.07.530
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Generally, it was confirmed that Y2O3 NPs in specific dose can
reduce oxidative stress induced by diazinon in brain tissue of rats.

http://dx.doi.org/10.1016/j.toxlet.2017.07.533
ARTICLE
0 Abstracts / Toxicology

-05-03-27
o nanoparticles affect the human stem cell
ifferentiation?

atrizia Komo, Yvonne Kohl

Fraunhofer Institute for Biomedical Engineering IBMT, Sulzbach,
ermany

o nanoparticles (NP) affect the human stem cell differentiation?
o answer this question, the effects of polystyrene (PS)- and sil-
er (Ag)-NP on the differentiation of human mesenchymal stem
ells (hMSCs) were investigated. Stem cells are undifferentiated,
luripotent cells, which are able to reproduce and to differentiate

n different cell types with characteristic functions. An influence
n stem cells might lead to unforeseen consequences to organ and
issue functions.

In this study hMSCs were cultured in 2D and 3D in vitro mod-
ls and differentiated to adipocytes and osteoblasts. During the
1-days differentiation the hMSCs were exposed with silver (Ag)-
P or polystyrene (PS)-NP up to 1 �g/ml. In vitro the effects of

he NP, with negatively- and positively-charged surface modifi-
ation, were investigated in 2D and 3D regarding differentiation
otency, metabolic activity and ROS generation. Additionally the
inding behavior of the NP was analyzed via confocal laser scanning
icroscopy.
During the adipogenic and osteogenic differentiation, in 2D and

D, the PS-NP are taken up by the cells. A chronical exposure
f adipogenic differentiating hMSCs with 1 �g/ml PS-NP resulted
n changes of cell functionality (viability, ROS production). Also
hronically exposed Ag-NP, even the lowest tested concentration
1 ng/ml) increased the ROS production and decrease the metabolic
ctivity, in 2D and3D.

The present study clearly shows that PS- and Ag-NP might affect
uman health; so there is a need for risk assessment and regulations

or the use of NP in consumer products.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.531

-05-03-28
icrochip-based screening platform for

nano)safety assessment

vonne Kohl 1, Thorsten Knoll 1, Andrew Nelson 2

Fraunhofer Institute for Biomedical Engineering IBMT, Sulzbach,
ermany
University of Leeds, Leeds, United Kingdom

n increase in the capacity performing risk assessment of chemicals
r nanomaterials is urgently required, in relation to the develop-
ent of new materials and their registration in the framework of

EACH. In both cases an understanding of the transport of the sub-
tance in the organism (ADME) is essential for the risk assessment
ormulation. To address the problem of the dearth of high-quality
ools for (nano)safety assessment an innovative multimodular high
hroughput screening (HTP) platforms was developed, including a
et of individual modules, from molecular to organ level, connected
nd integrated in a hierarchical manner by a microfluidic network.

Individual chip-based microfluidic modules were established
s devices for (nano)toxicity screening which are combined as
n-line HTP platform. The modules, representing different bio-

ogical barriers as e.g. the intestine or organs as e.g. the liver, are
ierarchically combined via a flow system to characterize toxicity
athways of NM. The cell models are cultured on a silicon nitride
embrane in a microchip, integrated in the microfluidic module.
 PRESS
s xxx (2017) xxx–xxx

This module is integrated in a miniaturized incubator microscope
enabling the optical analysis. Integrated electrodes guarantee
impedance measurements of the tissue.

Using different sensor modules this platform detects quantita-
tive parameters resulting in an effective pathway analysis for NM
and other critical compounds. The screening platform allows the
grouping and identifying of nanomaterials, but also chemicals. The
developed platform is crucial for realistic nanosafety assessment
and will also find extensive application in pharmaceutical screening
due to the flexible modifications of the HTP platform.

http://dx.doi.org/10.1016/j.toxlet.2017.07.532

P-05-03-29
Evaluation of oxidative stress biomarkers in rat
brain exposed to diazinon and yttrium oxide
nanoparticles

Mona Navaei-Nigjeh 1,2, Mohammad Reza Khaksar 3, Mahban
Rahimifard 1, Maryam Baeeri 1, Mohammad Abdollahi 1

1 Department of Toxicology and Pharmacology, Faculty of Pharmacy
and Pharmaceutical Sciences Research Center, Tehran University of
Medical Sciences, Tehran, Islamic Republic of Iran
2 Department of Tissue Engineering, School of Advanced Technologies
in Medicine, Tehran University of Medical Sciences, Tehran, Islamic
Republic of Iran
3 Department of Occupational Health, Faculty of health, Qom
University of Medical Sciences, Qom, Islamic Republic of Iran

The objective of the present study was to investigate oxidative
stress markers in the brain of Wistar rats treated with diazinon.
In addition, the effect of yttrium oxide nanoparticles (Y2O3 NPs), as
a probable antioxidant agent, on attenuation of diazinon-induced
oxidative stress was evaluated.

24 rats were randomly assigned to 1 of 4 treatment groups:
diazinon (75 mg/kg BW, once a day), Y2O3 NPs (45 mg/kg BW,
once a day), diazinon + Y2O3 NPs (diazinon; 75 mg/kg BW, once
a day + Y2O3NPs; 45 mg/kg BW, once a day) and control (tween
oil, as vehicle of diazinon, once a day + normal saline, as vehicle
of Y2O3 NPs, once a day). After 2 weeks of treatment, oxidative
stress biomarkers including catalase (CAT) activity, total antioxi-
dant capacity (TAC), total thiol molecules (TTM), lipid peroxidation
(LPO), and reactive oxygen species (ROS) were measured in brain
tissues.

Our results indicated that exposure to diazinon significantly
decreased the levels of TAC, TTM and CAT activity and increased
LPO and ROS in comparison with control group (p < 0.001). As
expected, treatment with Y2O3 NPs did not change oxidative stress
biomarkers in comparison with control group. In addition, co-
administration of Y2O3 NPs with diazinon considerably increased
the levels of TAC, TTM and CAT activity and also decreased LPO and
ROS as compared with diazinon group.

dx.doi.org/10.1016/j.toxlet.2017.07.531
dx.doi.org/10.1016/j.toxlet.2017.07.532
dx.doi.org/10.1016/j.toxlet.2017.07.533
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ytotoxicity and genotoxicity of
raphene-family nanomaterials in RAW 264.7
ouse macrophages

atarina Menezes 1, Ana Mendes 1, Lucian Farcal 2, Christina
iemann 3, Sabina Burla 2, Otto Creutzenberg 3, Carla Costa 4,
ónia Fraga 4, João Paulo Teixeira 4, Helena Oliveira 1,4

Department of Biology & CESAM, University of Aveiro, Aveiro,
ortugal
BIOTOX Srl, Cluj-Napoca, Romania
Fraunhofer Institute for Toxicology and Experimental Medicine

TEM, Hannover, Germany
CICECO, University of Aveiro, Aveiro, Portugal

raphene-family nanomaterials (GFNs) hold excellent physico-
hemical properties that confer them numerous applications.
onetheless, GFNs’ potentially widespread use is raising consider-
ble concerns about their toxic potential towards the environment
nd human health. Safety of graphene is being matter of research
orldwide, but the results are controversial and proper toxi-

ological risk assessment of GFNs is needed. In this study, six
ommercially available, platelet-like GFNs were selected and their
n vitro toxicity to RAW 264.7 macrophages (0–50 �g/cm2) was
ssessed after 24 and 48 h incubation, using spherical carbon
lack as reference. Cell viability was investigated using lactate
ehydrogenase release and AlamarBlue assays and the bench-
ark dose 30 (BMD30) for the GFNs was calculated. Genotoxicity
as assessed for individual BMD30 concentrations of the differ-

nt GFNs by an enzyme-modified version of the alkaline comet
ssay that allows the quantitative assessment of levels of 8-
xoguanine in DNA, as a measure of oxidative DNA damage.
arboxyl graphene and single layer graphenes markedly impaired
etabolic activity of macrophages, but in general, GFNs cyto-

oxicity increased in a time- and dose-dependent manner. GFNs
nduced DNA damage in RAW 264.7 macrophages, being more
ronounced for single layer graphene, carboxyl graphene and
raphene nanoplatelets. Additionally, no differences were observed
y the modified alkaline comet assay, suggesting that oxidative
NA damage is not the key mechanism of GFNs genotoxicity.

n conclusion, these results contribute to the understanding of
he toxicity mechanisms of GFNs and provide important infor-
ation for the establishment of GFNs ranking regarding lung
oxicity.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.534
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Toxicity and biological responses (in vitro)
influenced by aggregation and agglomeration of
manufactured nanomaterials

Sivakumar Murugadoss 1, Sybille Van Den Brule 2, Noham
Sebaihi 3, Frederic Brassinne 4, Jan Mast 4, Lode Godderis 5,
Dominique Lison 2, Peter Hoet 1

1 Unit for Lung Toxicology, Katholieke Universiteit Leuven, Leuven,
Belgium
2 Louvain Centre for Toxicology and Applied Pharmacology (LTAP),
Université Catholique de Louvain, Brussels, Belgium
3 Metrology Department, FPS Economy, Brussels, Belgium
4 Center for Veterinary and Agrochemical Studies and Research
(EM-unit), CODA CERVA, Brussels, Belgium
5 Department of Occupational, Environmental and Insurance
Medicine, Katholieke Universiteit Leuven, Leuven, Belgium

Nanoparticles (NPs) of size 1–100 nm can be toxic due to their
very high surface area compared to their bulk counterparts.
Aggregation and agglomeration (AA) of NPs may result in size
greater than 100 nm but it can still offer nano-related proper-
ties because of the primary particle surface areas held together.
Current EU definition of nanomaterials (NMs) also takes into
account AA, but their toxicological relevance is not verified. The
aim of the study is to systematically verify whether the AA of
NPs exhibit similar toxic/biological effects as the primary NPs or
different. To determine the biological effects of agglomeration,
nano-titanium-di-oxide (TiO2) suspensions with different agglom-
eration conditions (small or large agglomerates) were prepared
using modified Guiot and Spalla protocol and silica (SiO2) sus-
pensions (primary or aggregated NPs) are utilized for aggregation.
Immortalized cell lines (16 HBE14o-, Caco2 and THP-1) were
exposed to different concentrations (0–256 �g/ml) of NMs for 24 h
and, cytotoxicity and oxidative stress were evaluated. No signifi-
cant toxicity was observed for any of the tested TiO2 suspensions.
Glutathione depletion was observed in a size, dose and cell-type
dependent manner with no significant difference between the TiO2
suspensions. Preliminary results suggest that TiO2 NMs (in any state
of AA tested) are non-cytotoxic and their agglomeration did not
influence the oxidative stress induction. However, end-points such
as pro-inflammatory responses and genotoxicity are being inves-

tigated. Furthermore, influence of aggregation on toxicity will be
studied using SiO2 nanomaterials.

http://dx.doi.org/10.1016/j.toxlet.2017.07.535

dx.doi.org/10.1016/j.toxlet.2017.07.534
dx.doi.org/10.1016/j.toxlet.2017.07.535


P

A

P
A
p

W

B
u
c

f
a
p
a
h
C
e
c
c
i
t
d
fi
e
i
b
a
D
S
p
d

u
o

h

0

ARTICLE IN PRESSG Model

Toxicology Letters xxx (2017) xxx–xxx

Contents lists available at ScienceDirect

Toxicology Letters

journa l homepage: www.e lsev ier .com/ locate / tox le t

-05-04
ny other chemicals
-05-04-01
cute non-accidental carbon monoxide
oisoning

enceslao Kiat

Toxicology Unit, St. Luke’s Medical Center, Quezon City, Philippines

ackground: Carbon monoxide poisoning is usually due to vehic-
lar exhaust and fire exposure. Suicide by burning of charcoal in a
losed space was first reported in Hongkong in 1998.

Case report: This is a case of a healthy 23-year-old single female
ound unconscious approximately 8 h after she was last seen inside
bathroom full of burnt charcoal briquettes. Upon admission, the
atient is stuporous, hypotensive, cyanotic, with severe metabolic
cidosis with decorticate posturing. Endotracheal intubation and
yperbaric oxygen treatment were immediately done. Initial brain
T scan showed normal results. The following complications were
ncountered: ECG showed acute myocardial infarction, which was
onfirmed by Troponin I of 11 with episodes of ventricular tachy-
ardia. She underwent two exploratory laparotomy because of
schemic colitis which required right hemicolectomy with end-
o-end anastomosis. Her second look operation a week after was
one because of continuous abdominal distention. Intraoperative
ndings showed paralytic ileus that requires decompression and
ventually ilesotomy. Cholecystectomy and appendectomy includ-
ng a tracheostomy were also done. She had five hemodialysis
ecause of Acute Renal Failure due to elevated creatinine prob-
bly a result of very severe rhabdomyolysis (CPK-MM 373,000).
rainage of massive pleural effusion in the right lung was done.
epticemia and metabolic derangements were also expected com-
lications. The patient was discharged improved after 41 days. Take
own of ileostomy was successfully done after 2 months.

Conclusion: Multiorgan failure in carbon monoxide poisoning is

sually fatal. The source, age, comorbid condition and anticipation
f complications greatly contribute to survival.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.537
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In-use consumer safety of formaldehyde-donor
preservatives used in personal care products

Kim Sang-Tae 1, Karen Winkowski 2, Michael Tallon 2, Fan Wu 2,
Marinus Bogers 3, Chris Choi 2, Joanna Kupny 4

1 Ashland Inc., Dublin, United States
2 Ashland Inc., Bridgewater, United States
3 Ashland Inc., Barendrecht, Netherlands
4 Ashland Inc., Warsaw, Poland

Preservatives play an important role in preventing personal care
product damage caused by microorganisms, as well as pro-
tecting the products from contamination. For several decades,
formaldehyde-donor (FD) preservatives have been widely used for
the control of microbial growth in personal care products. Typ-
ical FD preservatives are; diazolidinyl urea, imidazolidinyl urea,
dimethylol-dimethyl hydantoin, and sodium hydroxymethylgly-
cinate. These substances release small amounts of formaldehyde
over time which helps maintain product integrity during use.
Recently, FD preservatives have been increasingly scrutinized due
to the potential health risk posed by formaldehyde. To recon-
firm the consumer safety, the free-formaldehyde levels of FD
preservatives were measured in water and in-use personal care
formulations at various temperatures and pHs with the use of C-
13 NMR spectroscopy. Within aqueous products, an equilibrium
exists among the FD preservatives, free formaldehyde and hydrated
formaldehyde (methylene glycol), that significantly favors the lat-
ter. Accordingly, only methylene glycol can be observed in the
NMR spectrum, and therefore the free formaldehyde level must
be calculated from its equilibrium value observed by C-13 NMR.
The free-formaldehyde in personal care products was less than
0.25 ppm or not detectable within the evaluated temperature and
pH ranges. Despite the exaggerated exposure scenario, our analyti-
cal data provided evidence that potential exposure to formaldehyde
from the use of the mentioned personal care products is not
expected to pose a health risk to the consumers. Additionally, the

amount of formaldehyde present there is significantly less than the
concentration occurring naturally in the body.

http://dx.doi.org/10.1016/j.toxlet.2017.07.538
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ffects of boric acid and zinc borate on DNA

ntegrity and oxidative stress on human sertoli
ells

ylin Ustundag, Merve Eroglu, Yalçın Duydu

Department of Pharmaceutical Toxicology, Ankara University,
aculty of Pharmacy, Ankara, Turkey

oric acid and zinc borate are among the most important exporta-
ion products of Turkey. Zinc borate is typically composed of 45%
nO and 34% boric anhydride (B2O3), with 20% water of hydra-
ion. Zinc borate readily breaks down in the stomach to zinc oxide
nd boric acid. Boron compounds have been considered as being
oxic to reproduction system in animal experiments. In addition,
eproductive data of boron exposure is very limited. Results of epi-
emiological studies in Turkey and China showed that normal daily
oron intake have no adverse effect on human reproductive system.
ecause of the limited information in the literature on the toxicity
f zinc borate, this study is substantial as we use the reproductive
ystem cell which is the target of boron exposure.

In this study we aimed to investigate the DNA integrity of boric
cid and zinc borate in different concentrations by comet assay
nd to determine reactive oxygen species (ROS) by muse oxidative
tress kit using muse cell analyser on Sertoli cell culture. According
o our results, boric acid does not induce comet tail intensities and
OS on human Sertoli cells up to 500 �M. Besides, zinc borate is sig-
ificantly induces comet tail intensities and reactive oxygen species
t 50 �M on human Sertoli cells. The results of our study demon-
trate that zinc borate causes oxidative stress as well as strand
reaks in DNA at relatively high concentrations.

Acknowledgement: This study was supported by Tübitak
roject 115S983.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.539
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ffects of levamisole, a cocaine adulterant, on
drenergic response in the rabbit renal artery

olanye Guerra, Patricia Marchio, Marc Gimeno, Martin Aldasoro,
oraya Lilian Valles, Adrian Jorda, Constanza Aldasoro, Maria
olores Mauricio, Jose Maria Vila

Department of Physiology, University of Valencia, Valencia, Spain

ocaine blocks the presynaptic reuptake of noradrenaline (NE) and
timulates alpha1-adrenergic receptors in arterial smooth mus-
le, exacerbating the sympathetic response. Levamisole also blocks
he reuptake of NE in vitro. Synergistic effects of cocaine and lev-
misole on vascular response have not been studied. This work was
esigned to evaluate the effects of levamisole and cocaine on exoge-
ous and endogenous adrenergic response in rabbit renal artery.

Renal rings were mounted for isometric recording of tension.
oncentration-response curves to phenylephrine (Phe) and elec-
rical field stimulation-response (EFS, 8 Hz, 20 V, 0.25 ms, for 30 s)
ere obtained in the absence and presence of levamisole, cocaine,

nd the combination of both drugs.
Phe produced a concentration-dependent contraction that was

ot modified by cocaine. Levamisole 10−3 M significantly reduced
he contractile response to Phe that was not modified by cocaine.

oth cocaine (10−6 to 10−4 M) and levamisole (10−6 to 10−5 M)
roduced a concentration-dependent potentiation of EFS (33 ± 3%
or control, 55 ± 5% for cocaine 10−4 M and 45 ± 3% for levamisole
0−5 M. This effect was further increased by combination of cocaine
 PRESS
s xxx (2017) xxx–xxx

10−4 M plus levamisole 10−4 M (67 ± 6%, p < 0.05). Levamisole
10−3 M, alone or combined with cocaine, abolished the contractile
response to EFS.

At lower concentrations, levamisole interacts synergistically
with cocaine, enhancing the sympathetic response. However, at
higher concentrations, levamisole acts as an alpha1-adrenergic
antagonist. This could be a toxic effect of levamisole as the highest
concentration used completely abolished adrenergic neurotrans-
mission.

http://dx.doi.org/10.1016/j.toxlet.2017.07.540

P-05-04-05
Inhalation exposure to cigarette smoke induces
oxidative stress and inflammation in lung
without causing systemic oxidative stress in
mice

Moo-Yeol Lee, Kwang-Hoon Park, Jung-Min Park

College of Pharmacy, Dongguk University, Goyang, Gyeonggi-do
10326, Republic of Korea

Smoking is a well-established risk factor for diverse pathological
conditions such as pulmonary diseases, cancer and cardiovascular
disorders. Cigarette smoke (CS) toxicity is mediated by multiple
constituents through complicated mechanisms. Oxidative stress is
known as one of the common etiological factors and, very recently,
NADPH oxidase (NOX) has been suggested as a potential media-
tor of oxidative stress in smoking-related diseases. This study was
performed to test whether CS exposure caused oxidative stress in
experimental animals and, if so, NOX contributed to such oxida-
tive stress. CS was generated from 3R4F reference cigarettes and
9-week-old male BALB/c mice were exposed to CS at total particu-
late matter concentration of 0 or 800 �g/L for 4 consecutive days.
CS exposure resulted in the increase of neutrophils, eosinophils
and total cell number in bronchoalveolar lavage fluid. In addition,
CS elevated lactate dehydrogenase and malondialdehyde (MDA)
which are indicators of tissue damage and oxidative stress, respec-
tively. However, there was no significant change in makers of
oxidative stress such as total oxidant scavenging capacity, MDA,
GSH and GSH/GSSG ratio in blood plasma. In accordance with these
results, CS exposure increased NADPH-dependent superoxide gen-
eration in lung, whereas it was not altered in other organs including
liver, kidney, heart, aorta and brain. Taken together, short-term
exposure of CS is capable of inducing pulmonary inflammation
and oxidative stress, presumably, through activating NOX without
causing systemic oxidative stress.

http://dx.doi.org/10.1016/j.toxlet.2017.07.541

P-05-04-06
A comparison between the effect of natural and
synthetic chemopreventive agents against
potassium bromate-induced carcinogenic
effects on human renal proximal epithelial cells

Ismael Obaidi, Tara McMorrow

University College Dublin, Dublin, Ireland

KBrO3, a salt of the bromate ion, is a nephrotoxic and neurotoxic

agent in human and a proven carcinogen in animals. It is still
being used as a food additive in several countries including the
USA, particularly, in bread-making process. The ability of KBrO3 to
induce kidney cancers has been tested and confirmed in many in

dx.doi.org/10.1016/j.toxlet.2017.07.539
dx.doi.org/10.1016/j.toxlet.2017.07.540
dx.doi.org/10.1016/j.toxlet.2017.07.541
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itro and in vivo experimental models. Chemoprevention is a novel
spect referring to the use of natural, semisynthetic or synthetic
ompounds to halt or reverse tumor formation and progression.
hemopreventive agents are classified into natural compounds or
hytochemicals such as silymarin, quercetin, and curcumin, or syn-
hetic chemicals; namely, retinoic acid and melatonin.

Aims: Firstly, identification of the critical genes in non-
ancerous kidney RPTEC/TERT1 cells which were dysregulated
y KBrO3-induced DNA mutation. The status of the dysregulated
enes, whether up- or down-regulated following KBrO3 exposure,
as compared with their status in cancerous renal cells. These

enes regulate inflammation, apoptosis, angiogenesis, and EMT.
econdly, identification of a chemopreventive agent that is capa-
le of blocking the oxidative burden and DNA adduct formation

nduced by KBrO3, as well as suppressing dysregulation of critical
enes affected by KBrO3 was achieved.

Conclusion: Our study confirmed that natural chemopreven-
ives or phytochemicals were more effective to protect kidney
ells against the carcinogenic potential of KBrO3 than the synthetic
hemopreventives.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.542

-05-04-07
olycyclic aromatic hydrocarbons show
ndrogenic and antiandrogenic activity in yeast
xpressing human androgen receptor

ylwia Stypuła-Trębas, Maria Minta, Lidia Radko, Andrzej
osyniak

Department of Pharmacology and Toxicology, National Veterinary
esearch Institute, Puławy, Poland

olycyclic aromatic hydrocarbons (PAHs) are ubiquitous envi-
onmental pollutants, suspected carcinogens and potential
ndocrine disrupters. They are known to mediate their estrogenic
nd antiestrogenic activity through the aryl hydrocarbon and
strogen receptors. Much less is known about their effect on
ale reproductive system and androgen receptor signalling.

hus, we have characterized 7 PAHs commonly found in
he environment: benz[a]anthracene (BaA), benzo[a]pyrene
BaP), benzo[k]fluoranthene (BkF), benzo[b]fluoranthene (BbF),
enzo[a]fluorenone (BaF), antraquinone (Ant) and chrysene (Chr)
or their androgenic and antiandrogenic activity in yeast-based
ecombinant transactivation assay.

The compounds were dosed at 9 concentrations ranging from
0 nM to 300 mM alone or in binary mixtures with testosterone
17bT, 50 nM). Each bioassay was performed at least two times.
he cytotoxicity, EC50, relative transactivation activity (RTA) and
elative agonistic activities (RAA) were calculated.

Our results show that all PAHs except Chr are partial androgen
gonists with RTA from 4.7 to 20.6%, and RAA from 0.002 to 0.009.
part from androgenic activity, 5 PAHs inhibited the response
f 50 nM 17bT. The rank of antiandrogenic activity is as follows:
AA > BaF > Ant > BaP > BkF. Maximal and minimal inhibitory effects
ere 60% (BaA, BaF) and 18% (BkF) respectively.

Taken together, it seems possible that PAHs exert adverse effects
n male reproductive systems of human and animals through dis-

uption of androgen receptor signalling. It is therefore important
o clarify the relevance of observed effects for in vivo situation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.543
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P-05-04-08
Antimicrobial activity of polyoxometalate ionic
liquids (POM-ILs) against clinically relevant
pathogens

Anna-Liisa Kubo 1, Lea Kremer 2, Sven Herrmann 2, Scott G.
Mitchell 3, Olesja M. Bondarenko 1, Anne Kahru 1,4, Carsten Streb 2

1 Laboratory of Environmental Toxicology, National Institute of
Chemical Physics and Biophysics, Tallinn, Estonia
2 Institute of Inorganic Chemistry, Ulm University, Ulm, Germany
3 Instituto de Ciencia de Materiales de Aragon, CISC, Universidad de
Zaragoza, Zaragoza, Spain
4 Estonian Academy of Sciences, Tallinn, Estonia

Spreading microbial infections are currently a major public health
concern, thus novel approaches are required to combat multiresis-
tant bacterial infections. Here we present a systematic investigation
of a new class of antimicrobials, namely polyoxometalate ionic
liquids (POM-ILs). The POM-ILs involved feature Keggin-type
anions [�-SiW11O39]8− and tetraalkyl ammonium cations. Here we
report the minimum bactericidal concentrations (MBC), minimum
inhibitory concentrations (MIC) and growth inhibition proper-
ties (EC50) in Mueller Hinton broth of POM-ILs based on the
tetraalkyl ammonium cations Q6 (= N(C6H13)4

+), Q7 (= N(C7H15)4
+)

and Q8 (= N(C8H17)4
+) with lacunary Keggin anions [a-SiW11O39]8−.

Our study showed that (i) all synthesised POM-ILs were caus-
ing susceptibility of medically relevant Gram-negative bacteria
Escherichia coli and Pseudomonas aeruginosa and especially of Gram-
positive Staphylococcus aureus and that (ii) antimicrobial properties
can be improved by modification of the cation alkyl chain length:
the longer-chain POM-ILs Q7-IL and particularly Q8-IL showed
remarkably better efficiency when compared with Q6-IL. Interest-
ingly, the Gram-positive bacteria S. aureus were especially sensitive
to all types of tested POM-ILs and MIC values as low as 2–10 mg/L
were observed. Due to the unique materials properties of the POM-
ILs, such as high viscosity and water immiscibility, they have a wide
area of possible applications from surface coatings to water decon-
tamination. The work of Anna-Liisa Kubo was supported by ERC
Grant IUT 23-5.

http://dx.doi.org/10.1016/j.toxlet.2017.07.544

P-05-04-09
Downregulation of long noncoding RNA UCA1 is
involved in Het-1A cells malignant
transformation induced by N-nitrosamines
combined microcystin-LR

Xianghu Wang, Feifei Qiu, Zhikui Gao, Muhe Shang, Mengxin Liu,
Lihong Yin, Yuepu Pu, Ran Liu

School of Public Health, Southeast University, Nanjing, China

It has been reported the toxic metabolite microcystins may
contribute to the aggravation of carcinoma induced by N-
nitrosamines, a class of known carcinogens. Previously, our
study indicates that microcystin-LR (MC-LR) acts as promoter of
N-nitrosomethylbenzylamine (NMBzA) induced esophageal car-
cinogenesis. However, the underlying mechanism is still unknown.
Recently, long noncoding RNAs in toxicology have attracted great
attention. We previously showed that long noncoding RNA UCA1

is downregulated in esophageal cancer (EC). Here, we evaluated
the roles of UCA1 in NMBzA combined MC-LR induced malig-
nant transformation of human esophageal epithelial (Het-1A)
cells. Results of the colony formation in soft agar indicate that

dx.doi.org/10.1016/j.toxlet.2017.07.542
dx.doi.org/10.1016/j.toxlet.2017.07.543
dx.doi.org/10.1016/j.toxlet.2017.07.544
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xposure to NMBzA combined MC-LR induced malignant trans-
ormation (41.56 ± 1.56%) of Het-1A cells compared with NMBzA
23.37 ± 0.65%), while no significant difference between the MC-
R (13.52 ± 2.02%) and the Blank group (13.25 ± 1.32) (P > 0.05).
RT-PCR results found that the expression levels of UCA1 were

ignificantly generation-dependently decreased in cells after expo-
ure to NMBzA combined MC-LR (P < 0.05). RNA interference and
ver-expression technology of UCA1 gene were carried out to
xamine the effects of UCA1 on biological functions of EC109 cells
n vitro. The results revealed that knockdown of UCA1 in EC109 cells
romoted the ability of proliferation, cell cycle distribution, inva-
ion and migration, while the overexpression of UCA1 showed the
pposite effects in cells. In conclusion, the UCA1 may play impor-
ant roles in EC induced by NMBzA combined MC-LR.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.545

-05-04-10
etermination of patulin levels in apple juices
y HPLC-UV

mrah Dural

Department of Pharmaceutical Toxicology, Cumhuriyet University,
ivas, Turkey

atulin, 4-hydroxy-4H-fural[3,2-c]pyran-2(6H)-one, is carcino-
enic, teratogenic and mutagenic and also acutely toxic. It has been
ound to be a natural contaminant of processed apple products.
t is an unsaturated heterocyclic lactone produced by certain fun-
al species of Penicillium, Aspergillus and Byssochlamys growing on
ruits.

A simple, rapid and reliable determination method of patulin in
pple juice by high performance liquid chromatography method
HPLC) with ultraviolet detection (UV) was developed and vali-
ated according to ICH guidelines. Patulin was separated on reverse
hase ACE-5 C18 analytical column (250 mm × 4.6 mm, 5 �m par-

icle size), eluted in mobile phase (acetonitrile:water 99:1, v/v) and
etected on 276 nm, using an UV detector. Method showed linearity
6–400 ng mL−1) with excellent correlation coefficient (r2 > 0.999).
he average recovery was % 97.8. The relative standard deviations
 PRESS
s xxx (2017) xxx–xxx

and relative errors calculated to present precision and accuracy
between and within-day assay were less than 9%. The method was
specific and sensitive with detection limits of 4.2 ng mL−1. The sam-
ples was extracted with ethyl acetate with good extraction recovery
(>91%). This method was successfully applied to over 50 apple juice
samples belonging to different trademarks.

http://dx.doi.org/10.1016/j.toxlet.2017.07.546

P-05-04-11
Study of the potential genotoxic effect of
bisphenol A on human cells

Ivana Durovcova, Marek Puskar, Ivana Utla, Stanislav Kyzek,
Eliska Galova, Andrea Sevcovicova

Department of Genetics, Faculty of Natural Sciences, Comenius
University, Bratislava, Slovakia

Bisphenol A (BPA) is an industrial chemical used in the manufac-
ture of polycarbonate plastics. It is considered as an environmental
risk factor associated to several diseases. Exposure to BPA has
been linked with various health effects including reproduction-
and development-related defects and carcinogenesis. So far mainly
its estrogenic endocrine-disrupting activity, which can interfere
with mammalian development by mimicking the action of the sex
hormone estradiol, has been intensively studied. However, BPA
can also disrupt the balance between reactive oxygen species and
antioxidant defense system, thus trigger oxidative stress in eukary-
otic cells. In this study its potential genotoxic effect on human
lymphocytes was studied using alkaline comet assay and modified
comet assay with bacterial DNA repair enzyme FPG. The treatment
of human lymphocytes with BPA increased levels of DNA lesions
measured by the alkaline single cell gel electrophoresis. Moreover,
results show that raising concentrations of BPA increase the risk of
modified purines in DNA strands suggesting that genotoxic activ-
ity of BPA is based on its ability to induce oxidative stress and the
production of ROS.
The work was supported by grants VEGA1/0053/14 and APVV-
14-0154.

http://dx.doi.org/10.1016/j.toxlet.2017.07.547

dx.doi.org/10.1016/j.toxlet.2017.07.545
dx.doi.org/10.1016/j.toxlet.2017.07.546
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enal and hepatic effects in neonatal mice
xposed to low-dose of internal radiation

ictoria Linares-Vidal, Montserrat Bellés, Roser Esplugas, Noemí
erra, José Luís Domingo

Laboratory of Toxicology and Environmental Health, School of
edicine, IISPV, Rovira i Virgili University (URV), Reus, Spain

adioactive materials are released into the environment directly
fter a nuclear accident. 137Cs is one of the most important dis-
ributed radionuclides and one of the nuclear species with the
trongest effect. On the other hand, humans are usually co-exposed
o various environmental toxicants, such as BPA. Radiation and
PA exposure in early life, particularly during fetal and postna-
al periods is of major concern, due to the higher vulnerability
f developing organs. In the current study, we evaluate the renal
nd hepatic effects of low doses internal radiation and BPA in mice
xposed on PND10.Male (C57BL/6J) mice were randomly assigned
o six groups: control group, BPA group (25 �g/kgbw of BPA), 137Cs
000 Bq/kgbw, 137Cs 8000 Bq/kgbw, BPA/137Cs 4000 Bq/kgbw and
PA/137Cs 8000 Bq/kgbw. At the age of two months, urines were
ollected to determine LDH, GGT, NAG, and 8-isoPGF2� levels. Blood
amples were collected to determine LDH, GGT, NAG, ALP, ChE,
OT and GPT. Kidneys and liver were removed to quantify 8-OH-
G as well as to determine CYP1a2 mRNA liver expression. The
esults showed that many biochemical parameters analyzed are
ltered due to BPA/Cs4000 and BPA/Cs8000 exposure. Moreover,
-isoPGF2� levels are increased when mice are co-exposed to BPA
nd Cs8000, and hepatic CYP1a2 expression decreases significantly
t BPA/Cs8000 co-exposed mice. The effects observed in several

iomarkers show renal and liver damage due to BPA and 137Cs
o-exposure.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.880

378-4274/
P-05-05-02
Evaluation of early nephrotoxicity in mice
externally exposed to low-dose of ionizing
radiation

Montserrat Bellés 1, Noemí Serra 1, Roser Esplugas 1,
Meritxell Arenas 2, José Luis Domingo 1, Victoria Linares 1

1 Laboratory of Toxicology and Environmental Health, School of
Medicine, IISPV, Rovira i Virgili University, Reus, Spain
2 Radiation Oncology Department, Sant Joan University Hospital,
IISPV, Rovira i Virgili University, Reus, Spain

As a consequence of the nuclear accidents in Chernobyl and in
Fukushima Daiichi nuclear power plants, mean that individuals liv-
ing in the contaminated areas are potentially exposed to ionizing
radiation (IR). In addition, the use of diagnostic and therapeutic pro-
cedures that involve IR exposure raises concerns about their health
effects. We investigated the effects of low-dose external radiation
to explore the initial events in kidney. Adult (C57BL/6 J) mice were
classified into three groups. Two groups were exposed to 0.3 Gy and
1 Gy. A third group was the control group. To evluate renal effects,
mice (half of each group) were euthanized at 72 h and 10 days post-
exposure. Urinary Kidney Injury Molecule-1 (KIM-1), and plasmatic
Neutrophil Gelatinase-Associated Lipocalin (NGAL) concentrations
were measured. The levels of 8-hydroxy-2′-deoxyguanosine (8-
OHdG), were measured in renal tissue. The results showed that
KIM-1 was enhanced at 72 hours post-exposure in mice irradiated
with 0.3 Gy, when compared to control animals. This increase was
restored at 10 days after irradiation. The concentration of NGAL was
enhanced at 72 h post-exposure in both irradiated groups. These
increases were maintained 10 days after irradiation. The percent-
age of 8-OHdG in renal tissue increased in mice exposed to 0.3 Gy
respect to the controls at both times after irradiation. The alter-
ations noted suggest immediate renal damage to exposure to low

doses of IR. More investigations are needed to clarify the mecha-
nisms involved in external IR-induced nephrotoxicity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.881
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ated by activation of proteins of antioxidant response. Supported
by VEGA2/0041/17, VEGA2/0029/16, APVV-15-0308.
-05-06-01
unctional and structural characteristics of two
hospholipase A2-derived from Cerastes
erastes venom: Structure–function
elationship

atah Chérifi, Samah Saoud, Fatima Laraba Djebari

Faculty of Biological Sciences, Laboratory of Cellular and Molecular
iology, University of Sciences and Technology Houari Boumediene,
P 32 El-Alia, Bab Ezzouar, Algiers, Algeria

he current study reported a structural/functional character-
zation of two Cerastes cerastes venom-derived Cc1-PLA2 and
c2-PLA2. These PLA2s were not toxic when injected, in mice
y i.p. route, up to a dose of 5 mg/kg body weight. Both PLA2s
howed close molecular weights of 13,534.16 Da and 13,430.13 Da
or Cc1-PLA2 and Cc2-PLA2 respectively, and close values of pI
.38 and 7.86. They showed a high catalytic activity upon phos-
holipids inducing indirect hemolysis since they conserve the
atalytic domain YGDYGCY27CGW30GG32KG as catalytic-PLA2s.
hese Ca2+-dependent enzymes exhibited potent platelet aggre-
ation prohibition, blood clotting inhibition and disturbing the
unction of the coagulation cascade by interacting with FXa
hrough a non-catalytic PL-independent mechanism leading to
on-released thrombin. Structurally, both proteins consist of 120
mino acid residues which share high similarities to several PLA2s.
oth of them have similar three-dimensional structures which
ave been found close to those of other PLA2s. Structure analysis
videnced also the pertinent amino acid residues involved in cat-
lytic site, binding to FXa and platelet receptors. By targeting P2Y12
eceptors, Cc1-PLA2 and Cc2-PLA2, could be potent antiplatelet
rugs such as anti-aggregating thienopyridines (ticlopidine, clo-
idogrel, prasugrel), which are prodrugs and direct inhibitors such
s than cangrelor and ticagrelor. Cc1-PLA2 and Cc2-PLA2efficiently
nhibit clot formation from human plasma by inactivating the
ommon coagulation pathway FXa-dependent as do many Snake

enom PLA2s. Our findings may lead to the design of novel, non-
ompetitive FXa inhibitors.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.855

378-4274/
P-05-06-02
Cytotoxicity and anti-neuroinflammatory
potential of novel quercetin-quinone conjugate

Martin Škandík, Lucia Račková

Institute of Experimental Pharmacology and Toxicology, Slovak
Academy of Sciences, Bratislava, Slovakia

During ageing, neuroinflammation in brain plays a crucial role
in development of neurodegenerative diseases. Electrophilic com-
pounds have been shown to mitigate activation of microglia,
a process critically contributing to neuroinflammatory network.
Quinone substances can cause considerable cytotoxicity when used
at higher dosage, but in paradox, they might exert beneficial
effects at the lower concentration. In this study, we investigted
cytotoxicity and therapeutic potency of synthetic conjugate of
quercetin and naphtoquinone, 4-O-(2-chloro-1,4-naphtoquinone-
3-yloxy)quercetin (CHNQ), which could potentially show signifi-
cant biological effect with regard to attenuation of inflammatory
responses in microglial cells. CHNQ induced cell cycle arrest in
mouse microglia cell line BV-2 at G2/M phase and induction of
apoptosis when applied at higher dosage, as confirmed by flow
cytometry. These effects were also accompanied by morpholog-
ical changes, as observed by light and fluorescent microscopy.
However, at lower nontoxic dosage, CHNQ more significantly
than precursors downregulated LPS-stimulated NO and TNF�
production as confirmed by Griess method and ELISA, respec-
tively. Western blot method showed that CHNQ also upregulated
expression of phase II antioxidant enzyme, HO-1, through higher
translocation of transcription factors Nrf2 and c-Jun to nucleus.
Moreover, CHNQ also upregulated total levels of proteasome sub-
unit �5 and downregulated levels of COX-2. Experimental data
indicate preventive and therapeutic potential of CHNQ with regard
to modulation of neuroinflammation in ageing of the CNS medi-
http://dx.doi.org/10.1016/j.toxlet.2017.07.856
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lines. The results also suggest that carboxylesterases are involved
in the detoxification of PAs.

http://dx.doi.org/10.1016/j.toxlet.2017.07.859
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-05-06-03
etection of Aristolochic acid I DNA adducts via
PLC-MS/MS in RPTEC/TERT1 cells

einke Bastek 1, Tabea Zubel 2, Michail Maraslis 1, Julia Schröder 1,
swin Mangerich 2, Sascha Beneke 1, Daniel R. Dietrich 1

Human and Environmental Toxicology Group, University of
onstanz, Konstanz, Germany
Molecular Toxicology Group, University of Konstanz, Konstanz,
ermany

ristolochic acid I (AAI), a major constituent of Aristolochia
lematitis, native in the Balkan region and component of tradi-
ional herbal Chinese medicine, is considered to be the cause of
alkan endemic/Aristolochic acid nephropathy (BEN/AAN). Fol-

owing enzymatic activation, AAI metabolites react with genomic
NA to form persistent DNA adducts with deoxyadenosine (dA)
nd deoxyguanosine (dG) that generate a unique mutational spec-
rum. The aim of this project was to establish a sensitive method
or dA-AAI quantification in human and in vitro biological sam-
les based on mass spectrometry. We synthesized 15N-labeled
nd unlabeled dA-AAI standards in a Zn2+-catalyzed biomimetic
eaction of AAI with dA and combined HPLC-purification with 2D-
MR to verify the analysis of dA-AAI. Moreover, we modified an
PLC-MS/MS protocol for DNA samples and thus identified dA-AAI
dducts subsequent to enzyme catalyzed in vitro incubations with
QO1. In the latter scenario, dA-AAI-adducts increased with incu-
ation time and/or enzyme amount. Consequently, we analyzed
A-AAI-adduct formation in a human telomerase reverse trans-
riptase immortalized human renal proximal epithelial cell line
ith a primary cell like phenotype (RPTEC/TERT1). NQO1 protein

xpression was confirmed in RPTEC/TERT1 by Western Blot anal-
sis. Exposure of RPTEC/TERT1 to AAI resulted in a concentration
ependent accumulation of dA-AAI. Thus, our findings suggest that
uman RPTEC/TERT1 cells are an excellent in vitro model to inves-
igate the underlying mechanism of AAI associated DNA-adduct
ormation and associated nephropathy.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.857

-05-06-04
dentification of structure-specific hepatotoxic
otential of different pyrrolizidine alkaloids
sing Random Forest and artificial Neural
etwork

erena Schöning 1, Felix Hammann 2, Jürgen Drewe 1

Max Zeller Söhne AG, Romanshorn, Switzerland
Department of Clinical Pharmacology, University Hospital Basel,
asel, Switzerland

yrrolizidine alkaloids (PAs) are characteristic secondary metabo-
ites of some plant families and form a powerful defence

echanism against herbivores. PAs are ester alkaloids composed
f a necine base and a necic acid, which can be used to divide
As in different structural subcategories. The main target organs
or PA metabolism and toxicity are liver and lungs. Addition-
lly, PAs are potentially genotoxic. Only for very few PAs, in vitro
nd in vivo investigations have characterised their toxic potential.
owever, these investigations suggest that structural differences

ave an influence on the toxicity of single PAs. To investigate this
tructural relationship with a large number of PAs, a quantitative
tructural-activity relationship (QSAR) analysis for hepatotoxicity
f over 600 different PAs was performed, using Random Forest- and
 PRESS
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artificial Neural Networks-algorithms. These models were trained
with a recently established dataset specific for acute hepatotox-
icity in humans. Using this dataset, a set of molecular predictors
was identified to predict the hepatotoxic potential of each com-
pound in validated QSAR models. Based on these models, the
hepatotoxic potential of the 602 PAs was predicted and the fol-
lowing hepatotoxic rank order in three main categories defined:
(i) for necine base: otonecine > retronecine > platynecine; (ii) for
necine base modification: dehydropyrrolizidine � tertiary PA = N-
oxide and (iii) for necic acid: macrocyclic diester ≥ open-ring
diester > monoester. A further analysis with combined structural
features revealed that necic acid has a higher influence on the acute
hepatotoxicity than the necine base.

http://dx.doi.org/10.1016/j.toxlet.2017.07.858

P-05-06-05
In vitro screening of acute hepatic cytotoxicity
of pyrrolizidine alkaloids in human and rodent
hepatic cell lines

Kristina Forsch, Beate Siewert, Lucia Disch, Matthias Unger,
Jürgen Drewe

Max Zeller Söhne AG, Romanshorn, Switzerland

Pyrrolizidine alkaloids (PAs) are secondary plant ingredients of
many plant species to protect against predators. PAs are gener-
ally considered acutely hepatotoxic, genotoxic and carcinogenic.
Up to now, only few in vitro and in vivo investigations were
performed to evaluate their relative toxic potential. The aim of
this work was to develop a predictive screening tool of their
relative hepatotoxicity. Different human and rodent hepatocyte
cell lines (H-4-II-E, HepG2, HepaRG) were used to assess cyto-
toxicity of lasiocarpine, seneciphylline, and monocrotaline with
WST-1 assay. Incubation over 72 h at concentrations from 25 �M
up to even 2400 �M, resulted in no toxic effects in neither
cell line. In a galactose-based culture medium (11.1 mM) which
increases cell susceptibility to mitochondrial toxicants, showed
a significant toxicity at 900 �M in H-4-II-E and HepG2 cells.
Inhibition of carboxylesterase-mediated detoxification (specific
carboxylesterase 2 inhibitor loperamide (2.5 �M) and unspecific
carboxylesterase inhibitor bis-p-nitrophenyl-phosphate (BNPP,
100 �M)) revealed that loperamide enhanced toxic effects of lasio-
carpine in both cell lines, whereas BNPP had a weaker effect.
Inhibition of glutathione-mediated detoxification by etacrynic acid
(100 �M) did not enhance toxicity. Comparison of lasiocarpine,
seneciphylline and monocrotaline in galactose-based medium with
loperamide showed the following rank order of toxicity in HepG2
cells: lasiocarpine > seneciphylline ≥ monocrotaline. If no toxicity is
observed under standard conditions, sensitization with galactose is
useful to assess relative acute cytotoxicity of PAs in different cell

dx.doi.org/10.1016/j.toxlet.2017.07.857
dx.doi.org/10.1016/j.toxlet.2017.07.858
dx.doi.org/10.1016/j.toxlet.2017.07.859
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-05-06-06
lasma ochratoxin A in the European brown
ear (Ursus arctos L.) from Croatia

ubravka Rašić 1, Maja Lazarus 2, Ðuro Huber 3, Slaven Reljić 3,
aja Peraica 1

Toxicology Unit, Institute for Medical Research and Occupational
ealth, Zagreb, Croatia
Analytical Toxicology and Mineral Metabolism Unit, Institute for
edical Research and Occupational Health, Zagreb, Croatia
Department of Biology, Veterinary Faculty of the University of
agreb, Zagreb, Croatia

he European brown bear (Ursus arctos L.) is the largest terrestrial
ammal in Croatia. Although known as omnivorous species, almost

5% of the brown bear’s diet in Croatia consists of plants. Maize is
he important part of bear’s diet due to its availability at supple-

ental feeding sites and the bear’s opportunistic feeding habits.
his supplemental maize is often of poor quality to begin with and
s further adulterated by weather conditions. Some of the molds
hat readily contaminate damaged maize grains produce poten-
ially carcinogenic mycotoxins, such as ochratoxin A (OTA), which
ccumulates in the plasma, kidney, or liver in species specific way.
he aim of our study was to assess OTA levels in the brown bear.
e collected eight blood samples of bears in 2016, one of which
as from the Zagreb Zoo, one from a bear shelter in Kuterevo, and

he remaining were wild bears caught for telemetry research. OTA
as determined in plasma with immunoaffinity colums and HPLC
ith a fluorescence detector. The shelter bear and one wild bear
ad much higher OTA levels (18.7 and 32.61 ng/mL, respectively)
han the rest of the bears (ranging from 2.05 to 6.62 ng/mL). As this
s the first report on plasma OTA levels in the European brown bear
average 9.89 ng/mL) we compared them with reports on Polish
ild boars and found that they were similar.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.860

-05-06-07
xidative stress in animals treated with
chratoxin A and citrinin and its reversal by
esveratrol

aja Peraica 1, Dubravka Rašić 1, Daniela Jakšić Despot 2, Maja
ˇegvić Klarić 2

Toxicology Unit, Institute for Medical Research and Occupational
ealth, Zagreb, Croatia
Department of Microbiology, Faculty of Pharmacy and
iochemistry, University of Zagreb, Zagreb, Croatia

he aim of this study was to evaluate the effects of combined
xposure of ochratoxin A (OTA) and citrinin (CTN) on oxidative
tress in vivo and the counterfeits of resveratrol. Adult male rats
ere divided in groups (n = 5) receiving orally: water, solvent,
TA (0.125 mg kg−1 b.m.), OTA (0.250), CTN (2.0), OTA (0.125) + CTN

2.0), OTA (0.250) + CTN (2.0 mg), and OTA (0.250) + CTN (2.0) + RSV
20). In this study malondialdehyde (MDA) and glutathione (GSH)
n the plasma, kidney and liver, and the activity of glutathione
eroxidase (GPx) in the plasma were measured. MDA was signif-

cantly increased in the kidney of animals receiving either of the
TA doses alone (34.21 ± 3.90 and 41.81 ± 5.51 ng/g tissue) as well

s in animals receiving OTA (0.125) + CTN (45.07 ± 12.59). Resver-
trol did not reverse these effects in the kidney (23.96 ± 1.83). In
lasma both OTA doses and CTN increased MDA levels (0.68 ± 0.08,
.65 ± 0.05, 0.65 ± 0.09 ng/mL), but not the combined treatment
 PRESS
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(0.69 ± 0.07). This time, however, resveratrol decreased it signif-
icantly (0.43 ± 0.03). Resveratrol was also effective in the kidney,
having restored its GSH levels. GPx activity in plasma was signif-
icantly lower only in animals treated with lower OTA dose + CTN.
Parameters of oxidative stress are not equally affected by OTA + CTN
treatment, and resveratrol does not always reverse their effects.

Financially supported by project No. IP-09-2014-5982 “Myco-
toxA”.

http://dx.doi.org/10.1016/j.toxlet.2017.07.861

P-05-06-08
Effects of Zearalenone on the metabolic
pathways and its relation to the epigenetic
mechanisms in HepG2 cells

Ecem Fatma Karaman 1, Mine Senyildiz 1, Mujdat Zeybel 2, Sibel
Ozden 1

1 Department of Pharmaceutical Toxicology, Istanbul University
Faculty of Pharmacy, Istanbul, Turkey
2 Department of Gastroenterology & Hepatology, Koç University
Faculty of Medicine, Istanbul, Turkey

Zearalenone (ZEA) is a non-steroidal estrogenic mycotoxin pro-
duced by Fusarium species that contaminates cereals and other
crops. ZEA has strong estrogenic effects resulting in reproductive
disorders. However, little is known about early molecular changes
associated with ZEA toxicity. Recent studies have showed the role
of endocrine effects of environmental chemicals on the changes in
gene expression may be associated with epigenetic mechanisms
such as DNA methylation and histone modifications. We investi-
gated dose-dependent effects of ZEA (0, 1, 10 and 50 �M for 24 h)
in global DNA methylation in human hepatocellular carcinoma
(HepG2) cells. Expression profiles of nuclear receptor genes such
as PPARγ, PXR, AhR and metabolism related genes such as IGF1,
GLUT2, L-FABP were also investigated. IC50 value of ZEA was deter-
mined as 163 and 51 �M in HepG2 cells for 24 h by MTT and NRU
tests, respectively. We did not observe any significant changes on
global levels of 5-methylcytosine. We observed changes on expres-
sion levels of AhR, PPARγ, ER�, GAPDH, GLUT2, IGF1 and L-FABP
genes after ZEA exposure for 24 h. Regarding to our results fur-
ther investigations are going on promoter methylation of PPARγ
by pyrosequencing and global histone modifications (H3K9me3,
H3K9ac, H3K27me3) after 24 h ZEA treatment in order to give more
insight to the role of epigenetic mechanisms in the toxicity of ZEA
in HepG2 cells.

http://dx.doi.org/10.1016/j.toxlet.2017.07.862

P-05-06-09
Effects of zearalenone on metabolism related
pathways and its association with the epigenetic
mechanisms in MCF-7 and MCF-10F cells

Ecem Fatma Karaman, Mine Senyildiz, Sibel Ozden

Department of Pharmaceutical Toxicology, Istanbul University,
Istanbul, Turkey

Zearalenone (ZEA) is a nonsteroidal estrogenic mycotoxin pro-
duced by Fusarium fungi. It has been shown that ZEA caused

apoptosis, lipid peroxidation, generation of reactive oxygen
species (ROS) and induced carcinogenic effects. Mitochondria,
essential for cellular metabolism, plays critical roles in ZEA medi-
ated apoptosis and ROS. Metabolic defects followed by alterations

dx.doi.org/10.1016/j.toxlet.2017.07.860
dx.doi.org/10.1016/j.toxlet.2017.07.861
dx.doi.org/10.1016/j.toxlet.2017.07.862
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f mitochondrial functions are common features for cancer cells,
t has been called Warburg effect. Therefore, we aimed to show
ossible effects of ZEA on metabolism related pathways and its
elation to the epigenetic mechanisms in breast adenocarcinoma
MCF-7) and breast epithelial (MCF-10F) cell lines. We investigated
lobal DNA methylation and expression profiles of nuclear recep-
or genes such as PPARγ, PXR, AhR and metabolism related genes
uch as IGF1, GLUT2, L-FABP after in the range of concentrations
f 1–50 �M and 0.1–10 �M of ZEA in MCF-7 and MCF-10F cells,
espectively. IC50 value of ZEA was determined as 193 and 60 �M
n MCF-7 cells and 65 and 80 �M in MCF-10F cells for 24 h by MTT
nd neutral red uptake tests, respectivelty. We did not observe any
ignificant changes for the global levels of 5-methylcytosine by
LISA kit. Alterations of expression levels of selected genes (AhR,
XR, PPARγ, ER˛, ERˇ, GAPDH, GLUT2, IGF1, L-FABP, SREBP1c) were
bserved. Further investigations are going on to better understand
he effect of ZEA on metabolism related pathways.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.863

-05-06-10
yrrolizidine alkaloid-induced hepatotoxicity

n the human hepatoma cell line HepaRG: Single
ersus repeated exposure

lfonso Lampen, Julia Waizenegger, Albert Braeuning, Stefanie
essel-Pras

Food Safety, Federal Institute for Risk Assessment, Berlin, Germany

yrrolizidine alkaloids (PA) are secondary plant compounds
idespread among plants and plant products. Consumption of

ome PA-containing herbal teas can exceed the tolerable daily
ntake of 0.007 �g/kg BW. PA intoxication in humans causes severe
epatotoxicity: while acute intoxication leads to veno-occlusive
isease, hepatomegaly, ascites and liver hardening, chronic PA

ntoxication is characterized by hepatic necrosis, fibrosis and cir-
hosis. The molecular mechanisms of PA hepatotoxicity are not well
nderstood. The aim of this study was to investigate cell death
arameters in human HepaRG hepatocarcinoma cells in vitro fol-

owing treatment for either 24 h or 14 d with the four structurally
ifferent PA (Echimidine (Em), Heliotrine (He), Senecionine (Sc) and
enkirkine (Sk)).MTT, WST, and DAPI viability assays, as well as
eal-time cell impedance monitoring with an xCELLigence system
ere performed. Apoptosis/necrosis detection was accomplished
sing fluorescence microscopy and flow cytometry. Glutathione
epletion, changes of the mitochondrial membrane potential and
aspase activities were also examined. Both PA exposure scenarios
24 h and 14 d) showed structure- and concentration-dependent
ytotoxicity in HepaRG cells. An apoptotic potential of PA was
evealed for the retronecine-type PA Em and Sc. Furthermore, PA
nduced a depletion of GSH, depolarization of the mitochondrial

embrane potential and also an increase in pro-caspase cleavage
nd activity. In conclusion, the morphology and viability of HepaRG
ells was drastically affected by PA and a pro-apoptotic potential of

he PA was demonstrated. We show that HepaRG cells are suitable
s an in vitro model to investigate hepatotoxicity of PA.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.864
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P-05-06-11
Natural toxins: Poisoning of domestic animal in
Italy – 2016 annual report

Francesca Caloni 1, Cristina Cortinovis 1, Marina Rivolta 2, Franca
Davanzo 2

1 Università degli Studi di Milano, Milan, Italy
2 Milan Poison Control Centre, Ospedale Niguarda Cà Granda, Milan,
Italy

Poisoning as a result of exposure to plants is a relative common
occurrence in domestic animals. Bites and stings from arthropods
and snakes as well as oral exposure to poisonous amphibians
such as toads may also occur. In 2016, the Human Poison Con-
trol Centre of Milan (MPPC) recorded 229 enquiries related to
animal poisoning, 13.9% of which involved natural toxins. Plant
toxins accounted for 71.9% of these enquiries, whereas zootoxins
accounted for 28.1%. Most of the cases were related to accidental
ingestion of common household and garden plants by dogs or cats.
The plants most frequently involved were Euphorbia pulcherrima,
Hydrangea spp., Lilium spp., Narcissus spp., Cycas revoluta, Phyto-
lacca spp., Pteridium aquilinum, Ricinus communis and Hedera helix.
An unusual case of poisoning by Buxus sempervirens was reported
in a dog developing profuse bloody diarrhea typical of the irritat-
ing effects of the alkaloids present in the plant. An outbreak of
Prunus laurocerasus poisoning with some fatalities occurred in a
flock of sheep. As regards zootoxins, most of the enquiries were
related to venomous viper (Vipera aspis) bites in the case of dog.
Two unusual poisoning cases after oral exposure to fire salaman-
der (Salamandra salamandra) were reported in two dogs exhibiting
tremors and convulsions. Scialorrhea and vomiting occurred in a
dog after oral exposure to the common toad (Bufo bufo). In con-
clusion, these data provide useful information on animal exposure
to natural toxins and highlight the importance of toxic plants and
poisonous and venomous animals as causative agents of animal
poisoning.

http://dx.doi.org/10.1016/j.toxlet.2017.07.865

P-05-06-12
Molecular docking study of the binding
interaction between Cc-Lec and coagulation
factors IXa and Xa: Elucidation of
anti-coagulant mechanism

Samah Saoud 1, Fatah Cherifi 1, Safia Kellou-Taîri 2, Fatima
Laraba-Djebari 1

1 USTHB, Faculty of Biological Sciences, Laboratory of Cellular and
Molecular Biology, BP 32 El-Alia, Bab Ezzouar, Algiers, Algeria
2 USTHB, Faculty of Chemistry, Laboratory of Theoretical
Physico-Chemistry and Computer Chemistry, BP 32 El-Alia, Bab
Ezzouar, Algiers, Algeria

Lectins are proteins that bind specifically and reversibly to carbohy-
drates. These proteins are important tools in glycobiology. Cerastes
cerastes venom is a species from Viperidae family which contains a
lactose-binding lectin herein termed as Cc-Lec previously purified.
The primary sequence of Cc-Lec was determined by a combination
of tandem mass spectrometry and multiple sequence alignment,
therefore, it shared high similarities with many C-type lectins

from snake venoms. The protein was subjected to ligand screening,
both mono- and disaccharides, only D-lactose with �-galactoside
inhibited the hemagglutination induced by Cc-Lec in presence of
calcium. Further, Cc-Lec exhibited anticoagulation through spe-

dx.doi.org/10.1016/j.toxlet.2017.07.863
dx.doi.org/10.1016/j.toxlet.2017.07.864
dx.doi.org/10.1016/j.toxlet.2017.07.865
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ific binding to coagulation factors IX and X. All these experimental
ata were reinforced by molecular docking studies. Lactose inter-
cts with Cc-Lec complexed with calcium by hydroxyl groups in
ositions 3 and 4 of galactose which is directly linked to the lectin
y forming hydrogen bonds with the residues Lys44, Lys47 and
ys87. Glucose also interacts with residues of Ser33 and Lys87 of
he lectin by hydrogen bonds. Coagulation factors X and IX con-
ain O-glycosylations having N-acetylgalactosamine, which is a
-galactoside promoting their interaction with Cc-Lec. In addition,

t has been reported that the glycosylations of the coagulation fac-
ors are important for their activity. The protein-protein docking
tudy confirmed these results by elucidating the modes of interac-
ion and the types of linkages between Cc-Lec and factors X and IX
hrough their Gla-domains, and calcium and magnesium ions.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.866

-05-06-13
tructure-activity and anti-platelet aggregation
echanism of a non-toxic 5′-nucleotidase:
olecular docking and binding interaction

tudy

amah Saoud 1, Fatah Cherifi 1, Safia Kellou-Tairi 2, Fatima
araba-Djebari 1

USTHB, Faculty of Biological Sciences, Laboratory of Cellular and
olecular Biology, BP 32 El-Alia, Bab Ezzouar, Algiers, Algeria
USTHB, Faculty of Chemistry, Laboratory of Theoretical
hysico-Chemistry and Computer Chemistry, BP 32 El-Alia, Bab
zzouar, Algiers, Algeria

he search for alternative antithrombotic drugs with less side
ffects is in high demand. This study focused on anti-platelet Cc-
’NTase, a nucleotidase from Cerastes cerastes venom. Cc-5’NTase
onsisted of 13 � helix and 26 � strand based on protein structure
f a human 5′-nucleotiase (4h1s.pdb) sharing 62% of homology. Cc-
′NTase inhibition studies revealed that both vanillic and vanillyl
andelic acids prohibited its enzymatic activity. Key interactions

f Cc-5′NTase were studied using experimental studies/molecular
ocking analysis of the inhibitors. Atomic level docking interac-
ion studies allowed the identification of amino acid residues as
mportant for anti-platelet and inhibitor-(Cc-5′NTase) interactions.
c-5′NTase showed interaction with vanillin via four hydrogen
onds, two of which are established with Arg53 while the other
re formed with Tyr288 and Asp59. Vanillin by targeting the same
esidues as those that interact with AMP shows a competitive
nhibition of Cc-5′NTase activity. Similarly, the interaction with
anillic acid takes place via four bonds Hydrogen, however, this
nteraction is established with Arg73 and Glu322 and two bonds

ith Thr64. Further, Cc-5′NTase exhibits an anti-platelet activity
y targeting ADP via six hydrogen bonds established with Asn251,
hr253, His362, Gly448 and two Val265. Our in silico analysis is in good
greement with experimental inhibition results of Cc-5′NTase and
hould therefore play a guiding role in the experimental design of

ew snake venom-5′nucleotidase inhibitors for snake bite treat-
ent

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.867
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P-05-06-14
Effects of fumonisin B1 on global DNA
methylation in HK-2 Cells

Seyda Omerustaoglu Bayoglu, Ecem Fatma Karaman, Mine
Senyildiz, Sibel Ozden

Department of Pharmaceutical Toxicology, Istanbul University,
Istanbul, Turkey

Fumonisin B1 is a mycotoxin produced by Fusarium verticillioides
(formerly Fusarium moniliforme) and Fusarium proliferatum in
maize and maize-based products. FB1 has a toxic effect by caus-
ing accumulation of sphinganine and impairment of sphingolipid
biosynthesis which of these play an important role in apoptotic
modulation and cell proliferation pathway associated with can-
cer development. However, little is known about early molecular
changes associated with FB1 carcinogenicity. It has been shown
that in kidney and liver cells FB1 disrupts DNA methylation and his-
tone modifications which are key in the expression profile of many
tumor suppressor genes in tumor cells and neoplasia development.
In this study, the effects of FB1 on global DNA methylation in HK2
cells were investigated. Cytoroxicity was evaluated by MTT and
Neutral Red tests and IC50 determined to be greater than 200 �M. 5-
methylcytosine was assayed with ELISA Kits in HK-2 cells exposed
to FB1 in the concentration of 0, 10, 50, 100 �M for 24 h. FB1
caused some changes on the global DNA methylation in HK-2 cells.
Global histone modifications and expression of enzymes in the
modulation chromatin modification is underway. It is thought that
epigenetic mechanisms may contribute to the toxicity mechanisms
of FB1.

http://dx.doi.org/10.1016/j.toxlet.2017.07.868

P-05-06-15
Lipophilic marine toxins: Evaluation of rapid
tests for their rapid detection

Danila Raffaella Francese 1, Katia Varello 1, Valentina Ciccotelli 1,
Silvio Sosa 2, Maria Concetta Cavarretta 1, Francesco Ingravalle 1,
Daniela Meloni 1, Barbara Vivaldi 1, Lara Ceccarelli 1, Aurelia
Tubaro 2, Elena Bozzetta 1

1 Istituto Zooprofilattico Sperimentale del Piemonte, Liguria e Valle
d’Aosta, Turin, Italy
2 University of Trieste, Trieste, Italy

Okadaic acid (OA) and its analogs represent an important public
health risk for gastrointestinal syndromes caused by the consump-
tion of contaminated mussels. EU legislation set the levels and
methods of analysis for marine biotoxins. The chemical method
(LC-MS/MS) is indicated as official method, but the legislation pro-
vides the possibility of using in vitro validated assays. The aim of
the project was to evaluate two commercial rapid tests: one com-
petitive ELISA and one protein phosphatase 2A inhibition test, both
resulted from literature as good performing tests in comparison
with LC-MS/MS. Forty-one mussel samples obtained during mon-
itoring activity in the Tyrrhenian Sea were analysed. The results

were subjected to statistical analysis. Sensitivity and specificity
were calculated versus the legal limit (160 �g/kg), furthermore the
ROC curve to establish the possible cut-off to improve the tests per-
formance was evaluated. The sensitivity of both tests was 83.33%

dx.doi.org/10.1016/j.toxlet.2017.07.866
dx.doi.org/10.1016/j.toxlet.2017.07.867
dx.doi.org/10.1016/j.toxlet.2017.07.868
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95% CI 35.88–99.58%) while the specificity for the inhibition of
P2A assay and ELISA was 77.14% (95% CI 59.86–89.58%) and 91.43%

95% CI 76.94–98.20%), respectively. PP2A inhibition assay sensitiv-
ty (100%) and specificity (77.14%) improved considering 150 �g/kg
s cut-off value, while the ELISA performance improved applying
23 �g/kg as cut-off (sensitivity 100%, specificity 85.71%). The tests
 PRESS
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were easy to use but, if compared with LC-MS/MS, they have ten-
dency to overestimate the toxins concentration. Thus, they should

be applied as field tests for screening purposes in epidemic emer-
gencies, followed by confirmation using the official method.

http://dx.doi.org/10.1016/j.toxlet.2017.07.869

dx.doi.org/10.1016/j.toxlet.2017.07.869
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iomonitoring of persistent organic pollutants
POPs) using bats: An approach to link
nvironmental data and impact on ecosystem

ameeh Mansour

Environmental Toxicology Research Unit (ETRU), Pesticide Chemistry
epartment, National Research Centre, Dokki/Giza, Egypt

his study was conducted to explore using of bats as bioindica-
ors to estimate time trend of POPs at the present time, and to
elp identifying pollution sources. Liver and kidneys from the tomb
at, Taphozous perforatus, were subjected to QuEChERS extraction
rior to quantification by LC–MS/MS analyses. Some DDT metabo-

ites (e.g., o,p′-DDT, p,p′-DDD, p,p′-DDE), some PCB congeners (e.g.,
CB 118, PCB 138, PCB 180), hexachlorobenzene (HCB), dicofol and
ulfur were found in variable concentrations in liver and kidney
issues in a manner revealing the role of bat sex and sampling sea-
ons on pollutant accumulation. Liver and kidneys were found to
ontain 0.39 and 0.11 �g/g wet weights of DDTs and PCBs, respec-
ively. Concentration of the compound dichlorodiphenyl ethane
p,p′-DDE) predominated over the other DDT metabolites; giving
ise to DDE/

∑
DDT ratio of 0.82 as an indicative of pronounced

ecline in new DDT inputs to the environment. Comparable data
ith other locations in several countries revealed longer stoppage

f DDT use in Egypt. There was an association between liver and kid-
ey with respect to concentrations of OCP and PCBs in both of them.
n the other hand, reviewing occurrence of some POPs in water and

ediment in aquatic ecosystems adjacent to the roasting bat cave
ave rise to possible sources of the detected pollutants in the bat
issues. It was concluded that these pollutants still detectable in the

nvironment; however in low concentration levels and far of lethal
oxicity.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.552

378-4274/
P-06-01-02
Exhausts toxicity investigation of turbojet
engine, fed with conventional and biofuel,
performed with aid of BAT-CELL method

Anna Janicka 1, Maciej Zawiślak 1, Ewa Zaczyńska 2, Anna
Czarny 2, Aleksander Górniak 1, Bartosz Gawron 3, Tomasz
Białecki 3

1 Faculty of Mechanical Engineering, Wroclaw University of
Technology, Wrocław, Poland
2 Institute of Immunology and Experimental Therapy, Polish Academy
of Sciences, Wrocław, Poland
3 Air Force Institute of Technology, Warsaw, Poland

Introduction: The air pollution is an important problem for pub-
lic health. The combustion process in engines generates emissions
harmful for the environment, particularly in aviation. Due to grow-
ing number of flights, one of the ways to reduce exhaust emissions
is search for alternative fuels, based on bio-components.

Purpose: The aim of this study was to develop a new exposure
technique for testing toxicity of engine exhausts. An innovative
BAT-CELL mobile system is intended to provide the conditions for
study cell interaction on direct contact with exhausts gases, with-
out influence of the cell culture medium.

Methods: The cytotoxicity was investigated using human A549
lung cells and mouse L929 cells. BAT-CELL system was used allow-
ing exposure of cells in samples with a minimal layer of culture
medium, hence providing direct response of the cells to the gaseous
mixtures.

The tests were conducted with the miniature turbojet engine
GTM-140, fueled by biofuel or conventional fuel for comparative
purposes of combustion process. Exhausts samples were collected
in bottles with cells by special sampling method. Cell growth,
morphology and viability were used as parameters to determine
cytotoxicity. The qualitative–quantitative analysis of hydrocarbons
was performed by means of GC/FID method.

Conclusion: The results indicate, that the direct exposure of
cells to exhausts, using BAT-CELL device, is a repeatable technique
of testing cytotoxicity of gas mixtures. The results show that biofuel

application for the aviation drives may be a prospective method for
the reduction of exhaust toxicity and air pollution.

http://dx.doi.org/10.1016/j.toxlet.2017.07.553
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-06-01-03
iochemical- and neuro-toxicity of silver
anoparticle and silver nitrate in soil to
porrectodea calginosa earthworms

avi Gooneratne, Nadir Saleeb, Brett Robinson, Jo Cavanagh,
ames Ross, Ahmed Lasching, Martin Wellby

Faculty of Agriculture & Life Sciences, Lincoln University, Lincoln,
hristchurch, New Zealand

ilver nanoparticles (AgNPs) are now widely used in many industry
pplications. Because there are no regulations on discharge limits,
mproper discharge of waste from these industries can lead to envi-
onmental contamination and damage to ecosystem organisms. In
his study Aporrectodea caliginosa earthworms were exposed to 0
control), 0.3, 3, 30, 300 mg/kg Ag as AgNPs and 0, 0.03, 0.3, 3,
0 mg/kg of Ag as AgNO3 in soil for 4 weeks and select biochem-

cal and neurotoxicity studies were conducted weekly. The lipid
eroxidation (measured using thiobarbituric acid reactive sub-
tances; TBARS) and activities of antioxidant enzymes (catalase,
lutathione peroxidase, superoxide dismutase, glutathione S trans-
erase, lipid peroxidation), and nerve conduction velocity (NCV)
f the medial giant fibers (MGF) using a novel non-invasive elec-
rophysiological technique were measured in earthworms weekly.
he TBARS and antioxidant enzyme activities were elevated by
oth AgNO3 and AgNPs and this was most evident in earthworms
t 4 weeks >3 > 2 > 1. In neurotoxicity studies, MGF NCV progres-
ively decreased in A. caliginosa exposed to both AgNPs and AgNO3.
he findings highlight oxidative stress and neurotoxic effects of
g compounds on earthworms and the importance of government
uthorities to have legislations in place to prevent excessive soil
ontamination by AgNPs produced by the expanding nanotechnol-
gy industries.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.554

-06-01-04
ygienic regulation of MCPA (dimethylamine

alt) in soil

alerii Rakitskii 1, Tatiana Sinitskaya 1, Irina Gromova 1, Aristidis
satsakis 2

Federal Scientific Center of Hygiene Named After F.F. Erisman,
ytishchi, Moscow Oblast, Russian Federation
Medical School, University of Crete, Crete, Greece

ccording to the International Agency for Research on Cancer
IARC), chlorophenoxy herbicides are classified as group 2B in terms
arcinogenic effect.

To ensure safe application of the MCPA-based chlorophenoxy
erbicides (dimethylamine salt, 4-chloro-o-tolyloxyacetic acid) in
griculture on field crops (grains, potato, pea), pastures, meadow
rasses, experimental research on the influence of the active sub-
tance and formulation on soil microbiocenosis, and migration
nto the adjacent environments on four basic hazard indica-
ors, which reflect regularities in transition and interaction in
he soil–microbiocenosis–man, soil–water–man, soil–air–man and
oil–plants–man systems, were conducted.

Eight doses of MCPA (0.052–0.45 mg/kg) and six doses of
ormulation (0.104–10.4 mg/kg) were tested. Threshold concen-

rations for hazard indicators were set on the basis of acquired
ata: migration-air – 0.45 mg/kg, migration-water – 0.052 mg/kg
ranslocational – 0.26 mg/kg and general sanitary – 0.52 mg/kg
ere detected, which allowed to establish a threshold limit value –
 PRESS
logy Letters xxx (2017) xxx–xxx

migration-water and the value of maximal allowable concentration
for MCPA in soil – 0.052 mg/kg.

Such herbicide content in soil guarantees the absence of nega-
tive influence of MCPA on soil microbiocenosis, self-purification
processes, and permissible migration quantity into the environ-
ments adjacent to soil.

http://dx.doi.org/10.1016/j.toxlet.2017.07.555

P-06-01-05
Mercury speciation in preserved sludge which is
estimated to be remaining under the reclaimed
land area of Minamata Bay Japan

Mineshi Sakamoto 1, Takaaki Itai 1, Koji Marumoto 1, Keisuke
Mori 1, Milena Horvat 2, Alexandre Poulain 3, Hitoshi
Kodamatani 4, Takashi Tomiyasu 4

1 National Institute for Minamata Disease, Minamata, Japan
2 Jožef Stefan Institute, Ljubljana, Slovenia
3 Ottawa University, Ottawa, Canada
4 Kagoshima University, KIagoshima, Japan

Minamata disease was caused by methylmercury (MeHg), which
was generated as a by-product of an acetaldehyde production pro-
cess from a plant, Minamata, Japan. MeHg discharge to Minamata
Bay continued until the stop of acetaldehyde production in 1968.
Dredging project of the sediment of approximately 780,000 m3 con-
taining more than 25 �g/g of total mercury (THg) into a reclaimed
land area had been completed in 1990. The objective of this study is
to get information on the potential risk to Minamata Bay seawater
from the re-spillage of the sludge by some sort of accidents. We ana-
lyzed THg and MeHg concentrations (dry weight) in the historical
and preserved sludge obtained before the dredging project, which
now exists under the current reclaimed land. Average concentra-
tionsin the preserved sludges (n = 4) were 1031 �g/g for THg and
32 ng/g for MeHg (0.007% in THg). Current Minamata Bay sediments
(n = 5) were 5.7 �g/g for THg and 1.0 ng/g for MeHg (0.028% in THg).
A control sediment from Yatsushiro Sea was 178 ng/g for THg and
0.07 ng/g for MeHg (0.04% in THg). THg and MeHg showed an almost
straight line on a double logarithmic chart. The MeHg% tended to
decrease with the increase of THg in the examined samples. Accord-
ing to the X-ray absorption fine structure analysis (XAFS) and the
Pyrolysis analysis, most of the mercury was estimated to be mer-
cury sulfide (HgS) which is a stable form of mercury.

http://dx.doi.org/10.1016/j.toxlet.2017.07.556

P-06-01-06
Wastewater from health care facilities –
Toxicity for human health and the environment

Jan Chrz 1, Alena Vlková 2, Gabriela Jírová 2, Martina Wittlerová 3,
Zdeňka Wittlingerová 2, Magdalena Zimová 2, Hana Kolářová 1

1 Faculty of Medicine and Dentistry, Palacký University, Olomouc,
Czech Republic
2 Faculty of Environmental Sciences, Czech University of Life Sciences,
Prague, Czech Republic
3 Centre of Health and the Environment, National Institute of Public
Health, Prague, Czech Republic
Health care facilities use for therapeutic purposes, diagnostics,
research, and disinfection a high number of chemical compounds.
Some are not eliminated in wastewater treatment plants and
become the source of pollution for surface and groundwater sup-

dx.doi.org/10.1016/j.toxlet.2017.07.554
dx.doi.org/10.1016/j.toxlet.2017.07.555
dx.doi.org/10.1016/j.toxlet.2017.07.556
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lies representing chemical and biological risks for public and
nvironmental health. The aim of this pilot study was to monitor the
ituation in the Czech Republic using wastewater samples collected
rom a Prague hospital in 5 separate working days. Their ecotoxicity
nd genotoxicity was investigated by means of luminiscent bacte-
ia test (Vibrio fischeri), algal growth inhibition test (Desmodesmus
ubspicatus), Allium cepa assay, and Salmonella typhimurium reverse
utation assay (Ames test). The results of Vibrio test showed EC50

30 min) values in the range of 221–440 ml/l, in the Desmodesmus
est the EC50 values lay between 279 and 406 ml/l, with no sig-
ificant differences in the separate weekdays. The Allium cepa test
evealed significant root growth inhibition and increased occur-
ence of chromosomal aberrations in all samples. Genotoxicity was
ot confirmed in the plate Ames test, however, the necessary sam-
le sterilization by filtering might have caused a loss of genotoxic
ctivity as certain chemicals may be captured on the filters. Other
ypes of sterilization (e.g. centrifugation) should be investigated for
he purpose of testing. The study will continue with optimization of
ample preparation (sterilization) and investigation of wastewater
amples from other facilities in different seasons.

Supported by Ministry of Health, Czech Republic – conceptual
evelopment of research organization (“National Institute of Public
ealth – NIPH, IN: 75010330”).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.557

-06-01-07
orrelations between levels of dioxins and PCBs

n environment samples and wild boar muscles

algorzata Warenik-Bany, Sebastian Maszewski, Szczepan
ikolajczyk, Wojciech Pietron, Jadwiga Piskorska-Pliszczynska

Department of Radiobiology, National Veterinary Research Institute,
ulawy, Poland

ioxins and PCBs are a group of persistent organochlorine com-
ounds widely dispersed in the environment. They are transported
y air to every element of the environment and accumulate in
iological systems. For wild animals main source of exposure
o dioxin and PCBs is the food chain, contaminated plants and
oil. The relationship between dioxins (PCDD/Fs) and PCBs in soil,
egetation and wild boar muscles (Sus scrofa) was studied. All
amples were collected from industrial and agricultural regions of
oland. High-resolution gas chromatography coupled to high res-
lution mass spectrometry (HRGC-HRMS) were used for testing.
t was found that levels of dioxins and PCBs in the environmen-
al samples and in wild boar muscles were depended on region of
rigin. PCDD/F/DL-PCB and NDL-PCB soil concentrations were in
he range 0.23–8.68 pg WHO-TEQ/g d.m. and 0.06–4.62 ng/g d.m.,
espectively. In plants mean concentrations of PCDD/F/DL-PCB and
DL-PCB were 0.15–0.85 pg WHO-TEQ/g d.m. and 0.15–0.63 ng/g
.m., respectively. Muscles of boar contained 0.81–3.42 pg WHO-
EQ/g fat of PCDD/F/DL-PCB and NDL-PCB from 4.00 to 12.88 ng/g
at. The correlations between PCDD/F and DL-PCB levels in environ-

ental samples and wild boar muscle were found in all regions. It
as confirmed by the Spearman Rank Correlation statistical analy-

is, the Spearman’s rank correlation coefficients (rs) were from 0.51
o 0.92. But ndl-PCB levels in soil and muscles were correlated only

n two industrial regions and between leaves and muscles in one
gricultural region.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.558
 PRESS
logy Letters xxx (2017) xxx–xxx 3

P-06-01-08
Bio-monitoring of environmental pollution in
the Kosovo: Improving genotoxicity risk
assessment

Avdulla Alija 1, Fisnik Asllani 1,2, Shemsedin Dreshaj 3, Melanie
Schürz 2, Nikolaus Bresgen 2, Peter Eckl 2

1 Department of Biology, University of Prishtina, Prishtina, Albania
2 Cell Biology, University of Salzburg, Salzburg, Austria
3 Clinic of Infectious Diseases, University of Prishtina, Prishtina,
Albania

Beside the increasing demand for bio-monitoring and risk assess-
ment the Kosovo is still lacking an appropriate approach in order
to ensure that environmental health policy decisions that based on
the link between emission sources, exposure and potential adverse
health effects. Actually, there is some monitoring of the pollution
emissions as well as some sporadic research activities in assessing
the risk from environmental pollution applying different test orga-
nisms. Therefore – in a strategic partnership with the University
of Salzburg – a laboratory for Comet assay and micronucleus assay
was established for bio-monitoring purposes.

The DNA damaging effect of air pollution was assessed by using
alkaline comet assay in human white blood cells whereas the cyto
and genotoxic effects of water samples were analyzed for their
cyto- and genotoxic potential in primary rat hepatocytes. Recently,
the alkaline comet assay and micronucleus assay is applied in fish
blood cells.

Humans living in the vicinity of the main industrial facilities
showed increased DNA damage in leukocytes. Water from polluted
sections of two rivers showed both a cyto- and genotoxic potential
in the primary rat hepatocyte assay and a genotoxic potential as
evidenced by the Comet and micronucleus assay in fish. The results
obtained with different biomarkers appears to be important for
drawing conclusions for a potential health risk and are likely to have
a more profound impact on public awareness in affected areas in the
Kosovo (supported by the IMPULSE program of the OeAD; project
“Bio-monitoring of environmental pollution in the Kosovo”).

http://dx.doi.org/10.1016/j.toxlet.2017.07.559

P-06-01-09
Prymnesium parvum causes fish mortalities in
brackish water ponds of Emilia Romagna (Italy)

Silva Rubini 1, Monica Cangini 2, Irene Servadei 2, Sara Chendi 3,
Giuseppe Marino 3, Stefania Barbieri 4, Guido Govoni 5, Cristian
Salogni 6, Sergio Montanari 1, Silvia Pigozzi 2, Anna Milandri 2

1 Sezione di Ferrara, Istituto Zooprofilattico Sperimentale della
Lombardia e dell’Emilia Romagna, Ferrara, Italy
2 Fondazione Centro Ricerche Marine, Fondazione Centro Ricerche
Marine, Cesenatico, FC, Italy
3 Unità Operativa Attività Veterinarie, Azienda USL Ferrara, Ferrara,
Italy
4 Scuola di Specializzazione in Igiene e Medicina Preventiva,
Università degli Studi di Ferrara, Ferrara, Italy
5 ICRC, International Committee of the Red Cross, Geneva, Switzerland
6 Sede di Brescia, Istituto Zooprofilattico Sperimentale della
Lombardia e dell’Emilia Romagna, Brescia, Italy
The Haptophyta Prymnesium parvum is a microscopic algal species
that can form blooms in brackish waters worldwide, often result-
ing in fish mortality, making it an important Harmful Algal Bloom
(HAB) forming species. It produces more than 15 bioactive com-

dx.doi.org/10.1016/j.toxlet.2017.07.557
dx.doi.org/10.1016/j.toxlet.2017.07.558
dx.doi.org/10.1016/j.toxlet.2017.07.559
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ounds with a broad range of biological effects. An episode of
sh mortality interested a system of brackish water ponds in
milia Romagna region (Italy) in March 2017. Several species were
ffected, e.g. seabass (Dicentrarchus labrax), carp (Cyprinus carpio),
rucian carp (Carassius carassius), grass carp (Ctenopharyngodon
della), pike-perch (Sander lucioperca), channel catfish (Ictalurus
unctatus) and wels catfish (Silurus glanis). Ten fishes were collected
nd examined for necropsy, which revealed hemorrhagic lesions
n the skin, base of the fins, gill congestion in all specimens. Viral
etection was performed using a pool of viscera (kidney, brain,
eart, spleen) through isolation on fish cell lines (EPC and BF2)
nd resulted negative. Water was taken from four sites of the area
ncluding an adjacent tributary channel, although no mortalities

ere reported from that point. Samples were observed by inverted
icroscopy (Utermöhl, 1958) to detect the presence of harmful

hytoplankton and a maximum abundance of 38,187,072 cells L−1

f Prymnesium parvum was determined in pond waters. Blooms of
lgae like Prymnesium are referred to as ecosystem disruptive algal
looms (EDABs), because of the serious damage they cause. These
henomena are conditioned by many factors, not all fully eluci-
ated. In the last decades few similar episodes have been recorded

n Emilia Romagna and need further studies.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.560

-06-01-10
cute toxicity of emamectin benzoate on the
rain acetylcholinesterase enzyme (AChE)
ctivity of Oreochromis niloticus

erit Kargın 1, Özge Temiz 1, Tuzun Aytekin 1, Hazal Sag Varkal 1,
ülbin Gör Firidin 2, Özgür Firat 3, Özge Firat 3, Hikmet Y. Cogun 1

Cukurova University, Adana, Turkey
Gazi University, Ankara, Turkey
Adıyaman University, Adıyaman, Turkey

mamectin benzoate (EMB), the most common-used pesticide in
he Çukurova Region, has various effects on living organisms, espe-
ially in the aquatic environments. It also causes deterioration of
uman health together with the ecosystem. Oreochromis niloticus
as exposed to 10 �g/L and 20 �g/L of EMB for 24 and 96 h and

ts effect on brain Acetylcholinesterase enzyme (AChE; EC 3.1.1.7)
ctivity was investigated. The AChE activity in the fish exposed to
0 �g/L and 20 �g/L concentrations of EMB was inhibited by 6%
nd 51% at 24 h and 29% and 58% at 96 h, respectively when com-
ared with the control group. Brain AChE activity decreased with

ncreasing concentrations of EMB in the exposure medium, and
ith increasing duration of exposure. It was concluded that brain

ChE activity of O. niloticus is rather sensitive to the presence of
MB in the medium.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.561
 PRESS
logy Letters xxx (2017) xxx–xxx

P-06-01-11
Distribution and deposition of ZNO
nanoparticles in mice – Inhalation chamber
study

Pavel Kulich 1, Omar Šerý 2, Zbyněk Večeřa 3, Jan Vysloužil 2, Pavel
Mikuška 3, Bohumil Dočekal 3, Jana Stráská 4, Miroslav Machala 1

1 Department of Chemistry and Toxicology, Veterinary Research
Institute, Brno, Czech Republic
2 Laboratory of Neurobiology and Pathological Physiology, Institute of
Animal Physiology and Genetics CAS, Brno, Czech Republic
3 Department of Environmental Analytical Chemistry, Institute of
Analytical Chemistry CAS, Brno, Czech Republic
4 Regional Centre of Advanced Technologies and Materials, Palacký
University, Olomouc, Czech Republic

Airborne metallic nanoparticles pose a risk to human and animal
health. ZnO nanoparticles (ZnONP) are produced by the indus-
trial processing of steel, lead, hot-dip galvanizing, or domestic
burning. In our inhalation experiment using a mouse model (in
the inhalation chamber), we focused on the toxicity of ZnONP,
their penetration into cells and distribution in the lungs, liver,
kidneys, spleen and brain. Adult female ICR mice were treated
with a concentration of 1.93 × 106 ZnONP/cm3 (corresponding to
625 �g ZnONP/m3) for three months. As the toxicity of the metallic
nanoparticles depends on their size, shape, surface property and
duration of exposure, a careful characterization and analysis of size
distribution of the particles were performed by the transmission
electron microscopy (TEM, Philips 208S, FEI, Czech Republic) and a
scanning mobility particle sizer analyzer (SMPS 3936L72, TSI, USA),
respectively, the latter one being measured in 10–30 s intervals. The
particle size ranged from 5 to 200 nm. Presence of ZnONP in lung,
liver, spleen, kidney and brain tissue of the mice was evaluated with
TEM, ultrathin sectioning and energy dispersive X-ray spectroscopy
(EDX). The endocytosis was found to be the most common way of
internalization of the ZnONP across the pulmonary barrier and into
other organs, including the liver, spleen and kidney. [Supported
by the Czech Science Foundation, project No. P503-12-G147 and
by the Ministry of Education, Youth and Sports OPVVVPO1 project
“FIT” CZ.02.1.01/0.0/15 003/0000495].

http://dx.doi.org/10.1016/j.toxlet.2017.07.562

P-06-01-12
Effect of ultrafine atmospheric particles on the
respiratory system in mice

Yara Saleh 1, Sébastien Antherieu 1, Jules Sotty 1, Laurent
Alleman 2, Ludivine Canivet 1, Esperanza Perdrix 2, Pierre Dubot 3,
Anne Platel 1, Fabrice Nesslany 1, Guillaume Garçon 1, Jean-Marc
Lo-Guidice 1

1 Lille University, CHU Lille, Institut Pasteur de Lille, EA4483-IMPECS,
Lille, France
2 Mines Douai, SAGE, CS10838, F-59508 Douai, France
3 MCMC – ICMPE UMR7182, Paris, France

Numerous epidemiological studies show that particular atmo-
spheric pollution constitutes a significant health risk through
induction of cardiopulmonary diseases and lung cancers. Atmo-
spheric particles are composed of coarse, fine and ultrafine particles

(PM10, PM2.5, and PM0.1 respectively). Ultrafine particles have
potentially greater toxicity as they are more abundant and are char-
acterized by their higher surface area per unit than larger particles;
however, they remain unregulated. Our project aims to highlight

dx.doi.org/10.1016/j.toxlet.2017.07.560
dx.doi.org/10.1016/j.toxlet.2017.07.561
dx.doi.org/10.1016/j.toxlet.2017.07.562
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he specific respiratory impact of atmospheric ultrafine particles
ompared to fine particulate matter in a relevant in vivo model of
ub-chronic exposure to these pollutants. Quasi-ultrafine (PM0.18)
nd fine (PM2.5) particles have been collected in the urban indus-
rial zone of Dunkirk in north France during a 7-month campaign.
he physico-chemical study of the collected particles shows that
here is no major difference in elemental and surface chemical
omposition between PM0.18 and PM2.5. BALB/c mice were then
xposed intranasally to 10 �g of PM0.18 or PM2.5 3 times a week.
fter 1 or 3-month exposure, broncho alveolar lavages (BAL) were
erformed and lung tissues were harvested for histological, epige-
etic and transcriptomic analyses. Cytological analyses show that
oth types of particulate fractions can be internalized in lung cells.
ellular analyses of BAL and preliminary transcriptomic data sug-
est that PM0.18 induced a stronger lung inflammation and mRNA
nd miRNA deregulations than PM2.5. Complementary studies are
n progress to confirm these first data and to identify the metabolic
athways more specifically associated with the toxicity of ultrafine
articles.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.563

-06-01-13
ir quality assessment during indoor use of the

obacco heating system THS2.2

atherine Goujon Ginglinger, Maya Mitova, Serge Maeder,
aurice Smith

Research and Development, Philip Morris Products SA, Neuchatel,
witzerland

MI’s heat-not-burn Tobacco Heating System 2.2 (THS 2.2) uses
n electronically controlled heating mechanism to precisely heat
pecially designed tobacco sticks at operating temperatures well
elow combustion. To address public health concerns about pos-
ible presence of polluting substances during indoor use of THS
.2, a study was designed to compare the environmental aerosol
roduced by THS 2.2 to background air (no use of any product). A
edicated controlled room to simulate a residential environment
ith a low ventilation rate (0.5 air changes/h) was used.

Twenty three analytes (nicotine, 3-ethenylpyridine, solanesol,
espirable suspended particles (RSP) by gravimetric measurement,
articulate matter by UV, particulate matter by fluorescence, total
olatile organic compounds (TVOCs), acetaldehyde, acrolein, cro-
onaldehyde, formaldehyde, acrylonitrile, benzene, 1,3-butadiene,
soprene, toluene, glycerin, propylene glycol, N-nitrosonornicotine,
-(methylnitrosamino)-1-(3-pyridyl)-1-butanone, carbon monox-

de, nitrogen oxide and combined oxides of nitrogen) were
uantified by validated and ISO17025 accredited methods.

In comparison to background air, only three compounds can be
ttributed to the use of THS 2.2: nicotine (1.15 �g/m3), acetalde-
yde (3.44 �g/m3) and glycerin (10.5 �g/m3). Their levels are much

ower than maximum exposure levels as defined in existing air
uality guidelines. Markers of combustion are absent in environ-
ental aerosols of THS 2.2. Based on TVOC data analyses, the

hemical composition of the background air and air during use of
HS 2.2 were highly similar.
In conclusion, using THS 2.2 does not have a negative impact on
he overall air quality.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.564
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P-06-01-14
Behavioral effects in adult zebrafish after
developmental exposure to carbaryl

Daniela Correia, Ana Rita Almeida, Joana Santos, Amadeu M.V.M.
Soares, Inês Domingues

Department of Biology & CESAM, University of Aveiro, Campus
Universitário de Santiago, Aveiro, Portugal

In recent years, there is a growing concern to correctly assess the
risk of low environmental concentrations of contaminants (e.g. pes-
ticides) to aquatic life. Pesticides can be found in the ng/L and
�g/L range and, very often, observable effects to non-target orga-
nisms like fish, may not be perceptible immediately and long term
effects can be underestimated. Hence, our work intends to evalu-
ate the effect of an early (embryonic) exposure to carbaryl in adult
fish behaviour. Zebrafish (Danio rerio) embryos were exposed to
4 sublethal concentrations (0, 10, 100 and 1000 mg/L) of carbaryl
during 4 days and then kept in standard cultivation conditions until
adulthood. Two behaviour tests were then performed to assess
anxiety-like behavior (novel tank test and light/dark stimulus) plus
a feeding test. Our data showed that zebrafish pre-exposed to car-
baryl, remained longer periods in the bottom layer of the aquarium
suggesting a decrease of the exploratory behavior. Further, fish pre-
exposed to 1000 mg/L of carbaryl showed lower swimming activity
(distance moved and time spent swimming) than non-exposed fish
and presented reduced thigmotaxis during the dark stimulus when
compared to control, suggesting repression of anxiety-like behav-
ior. Pre-exposed fish also took more time to feed than non-exposed
fish. Our results show that developmental exposure to carbaryl has
long lasting effects on adult behaviour highlighting the importance
of the environmental conditions during early life stages of orga-
nisms. Moreover, this work shows the importance of assessing the
effects of chemicals in relevant exposure scenarios that take into
account long-term effects.

http://dx.doi.org/10.1016/j.toxlet.2017.07.565

P-06-01-15
Assessing estrogenic and anti-estrogenic
activity of antimicrobial compounds used in
oral care products

Klára Petrů 1,2, Martin Ezechiáš 1, Lucie Linhartová 1, Tomáš
Cajthaml 1,2

1 Institute of Microbiology Academy of Sciences of the Czech Republic,
v.v.i., Prague, Czech Republic
2 Institute for Environmental Studies, Faculty of Science, Charles
University, Prague, Czech Republic

The potential triclosan for hormone disruption triggered its
removal from personal care product lines (e.g. mouthwashes,
toothpastes). There is a strong demand for finding new effective
and safe substitutes to be used in oral care hygiene and other
consumer products, including cosmetics. Even though the in vitro
efficacy of new/renewed antiseptics are well-documented, much
less is known about their adverse health effect on humans or envi-
ronmental impact.

Estrogenic and anti-estrogenic potential of 10 selected antimi-
crobial compounds commonly used in oral care hygiene was

assessed. Both human T47D breast carcinoma cell line using altered
secretion of cytokine CXCL12 and functional yeast-luciferase
reporter gene assay were employed to confirm receptor-binding
activities.

dx.doi.org/10.1016/j.toxlet.2017.07.563
dx.doi.org/10.1016/j.toxlet.2017.07.564
dx.doi.org/10.1016/j.toxlet.2017.07.565
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None of the tested compounds exhibited estrogenic activity.
owever, two antiseptics possessing quaternary ammonium moi-
ty (octenidine and cetylpiridin) and one monoterpene derivative
thymol) revealed anti-estrogenic effects and inhibited the estro-
en response in concentration-dependent manner for both, the
47D cell line and yeast assay. An inhibition effect expressed as
C50 increased as follows, thymol < cetylpiridinium < octenidine.

The results highlight the endocrine disrupting effects of anti-
eptic compounds commonly used in personal care products and
rovide better insight into the health and environmental risk eval-
ation. Further evaluation and monitoring of these compounds in
he environment should be considered.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.566

-06-01-16
ranscriptional and physiological effects of the
nticancer drug tamoxifen on reproduction of
aphnia magna

ina Cho

System Toxicology Research Center, Korea Institute of Toxicology,
aejeon, Republic of Korea

amoxifen (TAM), a selective estrogen receptor modulator, has
een used as an anti-cancer drug for mammalian breast and
ndometrial cancer. By increasing TAM usage, it has frequently
eported that TAM is a potential endocrine disruptor capable of
nterfering with reproduction in non-target organisms. However,
he mode of action of TAM on endocrine system is still unknown.
n this study, we performed a 21-d chronic toxicity test using a
rustacean, Daphnia magna, and also investigated the transcrip-
ional modulation of major genes related to endocrine, molting,
evelopment and reproduction (e.g., Dm-HR96, EcR, Cyp314, vtg
nd vmo1) after TAM exposure for 24 h, 48 h and 72 h. As a result,
e observed the decrease in total number of eggs per individ-
al at a concentration-dependent manner, and the expression of
ogenesis-related genes was inhibited by TAM exposure in time-
nd dose-dependent. Also, the expression of HR96, a putative tox-
cant receptor, and molting-related genes is also downregulated
n time- and dose-dependent. In order to know the presence of
YP19A-like gene that is a key gene to regulate estrogen system,
e measured aromatase activity in D. magna exposed to TAM. Our
ndings suggested that TAM could regulate reproductive behav-

or by reducing molecular mechanisms involved in oogenesis and
olting process. This research supports that D. magna would be
useful alternative model for rapidly evaluating the reproductive

ffects induced by drug toxicity.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.567

-06-01-17
ovel approach for evaluating pharmaceuticals

oxicity using daphnia model: Analysis of the
ode of cytochrome P450-generated
etabolite action after acetaminophen

xposure

yeook Kim

System Toxicology Research Center, Korea Institute of Toxicology,

aejeon, Republic of Korea

y increasing concerns for pharmaceuticals in aquatic environ-
ents, useful tools capable of monitoring toxicological effects
 PRESS
logy Letters xxx (2017) xxx–xxx

on non-target organisms have required. In particular, pharma-
ceuticals used for human health have the relative low toxicity
compared with toxicants; however, prolong or overdose expo-
sure of these pharmaceuticals could lead to adverse toxicological
effects. Acetaminophen (APAP) has frequently detected in aquatic
environment but there is a lack of knowledge about toxicity by
APAP although it was reported serious physiological effect such
as reduced reproduction, low growth rate and abnormal behav-
ior on aquatic organism. In order to develop reliable and sensitive
methods for evaluating APAP toxicity using the daphnia model, the
present study focused on cytochrome P450 (CYP)-based metab-
olizing system because it is a first-line defense system and a
major cause of APAP side effects. We analyzed total metabolites
extracted from D. magna-exposed to APAP. Also, several molecu-
lar and biochemical indicators associated with the toxic metabolite
were identified, including strong activation of a certain CYP gene,
glutathione (GSH) depletion, ROS/RNS production and thioredoxin
reductase (TrxR) activity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.568

P-06-01-18
Investigation on the relationship between
oxidative stress and cognitive neuropsychology
status in patients with MS

Ali Akbar Malekirad 1,2, Hakimeh Nikpour 3, Fardin Faraji 4, Sima
Abbasi 5

1 Department of Biology, Payame Noor University, Tehran, Islamic
Republic of Iran
2 Toxicology and Diseases Group, Pharmaceutical Sciences Research
Center, Tehran University of Medical Sciences, Tehran, Islamic
Republic of Iran
3 Department of Psychology, Payame Noor University, Tehran, Islamic
Republic of Iran
4 Department of Neurology, Arak University of Medical Sciences,
Arak, Islamic Republic of Iran
5 Department of Literature, Payame Noor University, Tehran, Islamic
Republic of Iran

Oxidative stress by changing the amount of reactive oxygen species
(ROS) and antioxidant parameters can cause several neurological
disorders such as multiple sclerosis (MS). MS patients often have
cognitive impairments and often impact on speech, finding the
word and remembering the pronunciation of words. Therefore, we
decided to investigate the relationship between oxidative stress
and cognitive neuropsychology status of patients with MS.

In this clinical trial of 58 non-depressed patients with Multiple
Sclerosis in collaboration with the MS Society of Markazi province
were randomly selected. Blood samples are taken and oxidative
stress factors and cognitive function, it was measured (memory,
inhibitory control and selective attention, decision-making, plan-
ning, sustained attention, social cognition and cognitive flexibility).
Manifold correlation test was used to analyze the data.

The results showed that there is a significant relationship
between oxidative stress indices on the one hand, memory,
inhibitory control, selective attention, decision-making, planning,
Sustained attention, social cognition and cognitive flexibility on the
other hand. Because of the relationship between cognitive dysfunc-
tion and oxidative stress in patients with MS and patients suffering
from this disorder, according to mental status and perceptions

patients is essential and it seems that reduce oxidative stress can
affect cognitive decline.

http://dx.doi.org/10.1016/j.toxlet.2017.07.569

dx.doi.org/10.1016/j.toxlet.2017.07.566
dx.doi.org/10.1016/j.toxlet.2017.07.567
dx.doi.org/10.1016/j.toxlet.2017.07.568
dx.doi.org/10.1016/j.toxlet.2017.07.569
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problems of ecotoxicity evaluation and interpretation of data from
contaminated sites and especially commingled plumes.

http://dx.doi.org/10.1016/j.toxlet.2017.07.572
ARTICLE
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-06-01-19
lood delta-aminolevulinic acid dehydratase
�ALAD) activity in four wild avian species
xposed to lead

ilvia Espín 1, Emma Martínez-López 1, Pedro Jiménez 1, Pedro
aria-Mojica 2,1, Antonio J. García-Fernández 1

Department of Toxicology, Faculty of Veterinary Medicine, Campus
e Espinardo, University of Murcia, 30100 Murcia, Spain
“Santa Faz” Wildlife Recovery Centre, Comunidad Valenciana,
licante, Spain

ALAD is the most sensitive, specific, and well-established
iomarker of Pb exposure and effect. However, information on Pb
oncentrations at which �ALAD is affected in free-living birds is still
nclear. The purposes of this study were: to determine the blood
ALAD activity and �ALAD ratio in four free-living bird species
Slender-billed gull, Audouin’s gull, Griffon vulture and Eagle owl);
o investigate the correlations between �ALAD activity/ratio and
lood Pb concentrations. The �ALAD activity found in gull species
ay be considered the normal activity, since very low blood Pb

oncentrations and no correlations were found. Negative relation-
hips were found between �ALAD ratio or �ALAD activity and Log
lood Pb levels in Griffon vulture and Eagle owl. Eagle owls and
riffon vultures exhibited up to 79% and 94% decrease in �ALAD
ctivity when blood Pb concentrations exceeded 19 and 30 �g/dl,
espectively. Significant negative correlations were found between
ALAD activity and hematocrit in Eagle owls and Griffon vultures,
hich may be related to compensatory response associated with
decrease in �ALAD activity. Blood threshold concentrations at
hich Pb bears effects on �ALAD enzyme were 5 �g/dl in owl,
�g/dl in vulture, and probably >2 �g/dl in gulls. �ALAD activ-

ty and ratio in blood are suggested as important nondestructive
iomarkers for Pb exposure and effect in Griffon vulture and Eagle
wl.

Acknowledgements: MICIIN (CGL2008-4318/BOS), NOVEDAR-
onsolider, and Seneca Foundation (08758/PI/08, 20031/SF/16).

Reference
Environ. Res. 137, 185–198.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.570

-06-01-20
NA damage induced by PM0.5 samples in A549
nd BEAS-2B human cell lines: Results of the
APEC study

ilvia Bonetta 1, Sara Bonetta 1, Donatella Feretti 2, Massimo
oretti 3, Marco Verani 4, Antonella De Donno 5, Tiziana Schilirò 1,

lisabetta Carraro 1, Umberto Gelatti 2, MAPEC LIFE Study Group2

Department of Public Health and Pediatrics, University of Torino,
orino, Italy
Department of Medical and Surgical Specialties, Radiological
ciences and Public Health, University of Brescia, Brescia, Italy
Department of Pharmaceutical Sciences, University of Perugia,
erugia, Italy
Department of Biology, University of Pisa, Pisa, Italy
Department of Biological and Environmental Science and
echnology, University of Salento, Lecce, Italy
articulate matter (PM) can be considered as the atmospheric pol-
utant that mostly affects human health. The International Agency
or Research on Cancer (IARC) has recently classified air pollution
nd fine PM as carcinogenic to human (1 group). Different studies
 PRESS
logy Letters xxx (2017) xxx–xxx 7

showed that the biological effects induced by PM can vary depend-
ing on the cell lines used.

The aim of this study was to evaluate the genotoxicity induced
by PM0.5 samples comparing the results obtained with two different
cell lines: A549 and BEAS-2B.

In the MAPEC LIFE study the PM0.5 samples (n = 36) were col-
lected in 5 Italian towns characterized by different PM levels. PM0.5
organic extracts were chemically analyzed (PAHs, Nitro-PAHs) and
tested on A549 and BEAS-2B by the comet assay.

Results showed that PM0.5 represents a high variable PM10 per-
centage (range 20–63%). The highest concentrations of PAHs and
Nitro-PAHs were observed in Torino and Brescia. No genotoxic
effect of PM0.5 extracts was observed using A549 cells except for
one sample. BEAS-2B cells highlighted a light DNA damage of sam-
ples collected in Torino, Brescia and Pisa although only at the
highest doses tested. The low biological effect observed could be
related to the low level of air pollution observed, associated to a
high atmospheric instability.

Results obtained highlighted the higher sensitivity of BEAS-2B
cells respect to A549 also in samples with low level of pollutants,
confirming that PM can induce genotoxicity in normal cells while
cancer cells can be resistant to its adverse effect.

http://dx.doi.org/10.1016/j.toxlet.2017.07.571

P-06-01-21
Application of microbial population analysis as
ecotoxicity tests in situ

Tomáš Cajthaml

Institute of Microbiology Academy of Sciences of the Czech Republic,
v.v.i., Prague, Czech Republic

Assessment of ecotoxicity in situ represents a difficult task in
case of decontamination practice. Despite availability of various
standardized ecotoxicity tests, such the tests represent always
simplifications and the outcome could be misleading. The infor-
mation about ecotoxicology situation in the remediated site and
functionality of the present microbial community is then crucial.
The current presentation consists of three different remediation
case studies including an application of nanoscale zero-valent iron
(nZVI), mycoremediation, and advanced oxidation processes. Eco-
toxicity situation in all these studies were evaluated using the
amplicon next generation sequencing, phospholipid fatty acid anal-
ysis and quantification of functional degradative genes. Results of
all the three studies revealed that such the complex approaches
bring relevant information about toxicity development in dam-
aged contaminated sites and the results can be easily used also for
interpretation of pollutant degradation and transformation mech-
anisms. For instance, we found out that an application of nZVI and
a consequent reduction of toxic Cr(VI) enabled bacterial growth
of anaerobes that further transformed Cr(VI) together with chlori-
nated ethylenes present in the locality, that was contrary to facts
published from laboratory studies. As well as, an application of a
ligninolytic fungus for polychlorinated biphenyls (PCBs) degrada-
tion facilitated growth of other bacterial PCB degraders that were
probably inhibited by present chlorobenzoates. The results of the
studies generally emphasize a need of complex approaches to the

dx.doi.org/10.1016/j.toxlet.2017.07.570
dx.doi.org/10.1016/j.toxlet.2017.07.571
dx.doi.org/10.1016/j.toxlet.2017.07.572
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-06-01-22
cute and chronic effect of Diclofenac in D.
agna and D. longispina

oão Joaquim

Pharmacy, Instituto Politécnico de Coimbra/ESTeSC – Coimbra Health
chool, Coimbra, Portugal

he continued increase in drug consumption leads to a greater
isk of environmental contamination, and this is a concern as it
ay interfere with specific biological systems. The objective was to

dentify and evaluate the effects produced by Sodium Diclofenac, an
ctive substance, in non-target aquatic organisms. Were performed
cute and chronic tests with cladocerans, to compare the survival,
eproduction, and growth. Diclofenac, are effective in the survivor-
hip and reproduction of the two cladoceran species used in this
tudy. D. magna seems to be more tolerant (EC50 = 134.087 mg/L),
nd we found more sensibility to Diclofenac in D. longispina
EC50 = 35.353 mg/L). Diclofenac significantly affects the fecun-
ity (LOEC = 38.745 mg/L) of D. magna and the somatic growth
ate (LOEC = 57.713 mg/L), at the last concentration tested. For D.
ongispina the sublethal endpoints significantly affected was fecun-
ity (LOEC = 5.0 mg/L), maturation (LOEC = 2.5 mg/L). In the chronic
xposure, the number and size of neonates of first brood are
mpaired, in both species. Diclofenac impairs in the survivorship,
eproduction, and growth of the cladoceran species. However, the
oncentration levels used to produce these effects in acute and
hronic tests are much higher, if we compare with the concentra-
ion levels detected in the aquatic environment. Diclofenac affects

ore D. longispina at individual level endpoints (fecundity and mat-
ration), in opposite to D. magna, fecundity is impaired, and the
omatic growth rate is slightly, but significantly affected by the
xtreme concentration tested.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.573

-06-01-23
ole of nitric oxide and methyl jasmonate in
inimizing heat stress toxicity in wheat

Triticum aestivum L.)

ehar Fatma, Baishnab C. Tripathy

School of Life Sciences, Jawaharlal Nehru University, New Delhi, India

eat stress toxicity in plants has become a major concern world-
ide because different global circulation models have predicted

hat greenhouse gases will gradually increase the world’s average
mbient temperature and will lead to global warming substantially
nfluencing the growth of plants. Plant exposed to high tempera-
ure, has impaired chlorophyll biosynthesis due to down regulation
f gene involved in its biosynthesis pathway. This influences the
rowth, development and yield of crops and therefore has become
major concern in the world. In order to understand the course

f action that give rise to tolerance of high temperature, the role
f nitric oxide (NO) in methyl jasmonate (MJ) signaling pathway
n stomatal response and photosynthetic performance was stud-
ed in wheat (Triticum aestivum L.) in the presence or absence of
eat stress. The combined application of 100 �M NO (as sodium
itroprusside) and 50 �M MJ more prominently influenced sto-
atal behavior, photosynthetic and growth performance both in
he optimal and heat stress. Heat-stressed plants had disorganized
hloroplast thylakoids, but combined application of NO and MJ
esulted in well-developed chloroplast thylakoids and properly
tacked grana. These plants also showed increased production of
 PRESS
logy Letters xxx (2017) xxx–xxx

cysteine (Cys), methionine (Met), reduced glutathione (GSH) and
antioxidant system that help in reducing oxidative stress. These
results suggested that NO and MJ influenced photosynthesis under
heat stress by regulating oxidative stress by its effects on an antiox-
idant system and NO generation.

http://dx.doi.org/10.1016/j.toxlet.2017.07.574

P-06-01-24
Introducing a microcystin congener toxicity
equivalent

Dorothy Yu Huang, Vichaya Charoensuk, David Donnelly, Xu
Zhang, Dalia El-Mougi, David Kinniburgh

Alberta Centre for Toxicology, University of Calgary, Calgary, Canada

Microcystins (MCs) are hepatotoxins produced by several species
of cyanobacteria. Depending on the amino acids present at the sec-
ond and fourth positions of the ring structure, there have been over
200 members identified in this family sharing similar mechanism
of action. MC-LR is the most studied congener with significant tox-
icological data. Therefore, many countries set guidelines based on
MC-LR concentration. In recent years, with the availability of more
congener reference materials and analytical methods, studies have
shown that the relative amount of congener varies temporally and
geographically. MC-LR is not necessarily the most prevalent con-
gener in different parts of the world. Therefore, it is important to
collect more toxicity information in order to revisit the guidelines.

In this study, we applied two effect-based assays to evaluate
nine microcystin congeners including LR, YR, RR, LY, LF, LW, LA,
HtyR, dMeLR, dMeRR, as well as nodularin, tautomycin and okadaic
acid. The protein phosphatase inhibition assay detects the toxicity
potential at molecular level. The cytotoxicity assay, using the real
time cell analyzer, assesses the toxicity at the cellular level. Both
assays revealed that different microcystin congeners have differ-
ent toxicity potentials. By introducing a conversion factor based
on the IC50 relative to MC-LR IC50, congener concentration can
be reported as MC-LR toxicity equivalent. The conversion factor
was applied to several known mixtures. The results agreed well
between effect-based assays and the accurate quantification by LC-
HRMS. Our study demonstrated the potential application of toxicity
equivalent for regulatory decisions.

http://dx.doi.org/10.1016/j.toxlet.2017.07.575

P-06-01-25
Oxidative stress and neurotoxicity markers in
Paracentrotus lividus from Bizerte lagoon
(North Tunisia)

Dhouha Boussoufa, Hela Chalouati, Safa Bejaoui, Feriel Ghribi,
Mhamed El Cafsi

Department of Biology, Unit of Physiology and Aquatic Environment,
Tunis Faculty of Sciences, University of Tunis El Manar, Tunis/El
Manar II, Tunisia

This study was carried out in the Bizerte Lagoon, located on the
northern coast of Tunisia. This lagoon supports industry and agri-
culture activities and several aquaculture farms along its shores.
A spatial variation of physiological responses of the sea urchin

Paracentrotus lividus collected from three sites was conducted.
Lipid peroxidation (LPO), the activity of the antioxidant enzymes
(catalase (CAT), glutathione peroxidase (GPx) and glutathione

dx.doi.org/10.1016/j.toxlet.2017.07.573
dx.doi.org/10.1016/j.toxlet.2017.07.574
dx.doi.org/10.1016/j.toxlet.2017.07.575
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-transferase (GST)) and levels of the neurotoxic biomarker acetyl-
holinesterase (AChE) were evaluated.

Samples were collected during autumn 2014 in three con-
rasting sites regarding their levels of pollution: a reference site
in the Bay of Bizerte), Chaara (in the northern sector of the lagoon,
nfluenced by several industrial activities) and Menzel Bourguiba
in the southern sector, influenced by continental waters). After
ollection, sea urchins were immediately transferred to the labo-
atory and the gonads were separated, weighed and prepared for
nalysis.

Relative to the control site, high levels of LPO was found in the
onad tissues of P. lividus collected from Chaara and Menzel Bour-
uiba indicating the induction of oxidative stress. The activities of
ntioxidant enzymes like CAT, GPx and GST increased significantly
n P. lividus from Chaara and Menzel Bourguiba, whereas AChE
ctivity was significantly higher in Menzel Bourguiba specimens
ompared to reference site.

Measurements of oxidative stress biomarkers and AChE activity
n P. lividus revealed differences between the sites in relation to
heir pollution state confirming previous reports. It was determined
hat Chaara was the most contaminated site due to their proximity
o different pollution sources.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.576

-06-01-26
requency of sterigmatocystin (STC) and
-methoxysterigmatocystin
5-MET-STC)-producing airborne Aspergilli
rom flooded and unflooded area in Croatia

aniela Jakšić Despot 1, Miranda Sertić 2, Ana Mornar Turk 2,
omagoj Kifer 3, Biljana Nigović 2, Maja Šegvić Klarić 1

Department of Microbiology, University of Zagreb, Faculty of
harmacy and Biochemistry, Zagreb, Croatia
Department of Pharmaceutical Analysis, University of Zagreb,
aculty of Pharmacy and Biochemistry, Zagreb, Croatia
Department of Biophysics, University of Zagreb, Faculty of
harmacy and Biochemistry, Zagreb, Croatia

TC-producing Aspergilli, frequently airborne in damp dwellings,
ould contribute to STC intake by inhalation. In addition, 5-MET-
TC could be produced simultaneously resulting with alternating
oxic effects.

The purpose of this study was to compare STC/5-MET-STC pro-
ucing abilities of airborne Aspergilli (sect. Versicolores) collected

n September 2016 from flooded village (5 repaired/5 unrepaired
ouses and a school) and unflooded control village (5 houses and
school) in Croatia. STC and 5-MET-STC detection were performed
y HPLC-DAD-ESI/MS/MS gradient method.

STC-producing Aspergilli were more frequent in flooded village
ompared to control village (40–100%; 702 ± 975 CFU/m3). They
ere isolated from 2/5 unrepaired houses, 5/5 repaired houses and

n school from the flooded area, while in the control village they
ere present in 1/5 houses. STC/5-MET-STC producing abilities
ere similar for all the isolates (N = 14) despite the location. 10/14

solates produced both STC and 5-MET-STC (1.97 ± 1.05 �g/mg and
.06 ± 2.90 �g/mg, respectively) while 2/14 produced only STC
4.48 ± 2.56 �g/mg) and 1/14 only 5-MET-STC (6.05 �g/mg).

Significantly higher concentrations of STC/5-MET-STC-
roducing airborne Aspergilli in flooded houses suggest increased

ealth risk due to expected STC/5-MET-STC content in inhalable
irborne particles. Health effects due to the co-occurrence of STC
nd 5-MET-STC should be further explored.
 PRESS
logy Letters xxx (2017) xxx–xxx 9

http://dx.doi.org/10.1016/j.toxlet.2017.07.577

P-06-01-27
Assessment of nanoscale zero-valent iron
toxicity towards several bacterial species by
specific marker of oxidative stress monitoring

Jaroslav Semerád 1,2, Tomáš Cajthaml 1,2

1 Institute of Microbiology, Academy of Sciences of the Czech
Republic, v.v.i., Prague, Czech Republic
2 Institute for Environmental Studies, Faculty of Science, Charles
University, Prague, Czech Republic

Nanoscale zero-valent iron (nZVI) is a newly developed nanomate-
rial used in remediation technologies. As a result of its very high
efficiency in degradation of various inorganic and organic pol-
lutants, the worldwide application of nZVI is rapidly increasing.
These iron nanoparticles are being introduced in high amounts
(up to 20 g/L) to the environment even though their toxicity has
not yet been properly investigated. The presented study includes
a novel approach for toxicity determination of nZVI and for moni-
toring of its impact on 6 bacterial species (typical representatives
of exposed organisms). The assay is based on oxidative stress
marker formation in bacterial cultures after short term exposition
to nanoparticles. The monitored marker is one of the most common
toxic and mutagenic products of lipid peroxidation/degradation –
malondialdehyde. During the toxicity testing of iron nanomaterials
the bacterial cultures were extracted after exposition to nZVI and
then malondialdehyde in the extract was derivatized. Determina-
tion and quantification of the derivatised marker were performed
by HPLC with fluorescence detection. The results show high vari-
ability in specific toxicity towards the bacteria species even in
the same genus. There was not a significant difference in toxicity
between Gram positive and negative bacteria, but the production
of malondialdehyde shows great dependence on bacterial size (i.e.
surface).

The results of this study show that the specific oxidative stress
marker analysis enables determination and comparison of toxicity
of nZVI and its derived nanomaterials on bacteria species before
their direct use in the environment.

http://dx.doi.org/10.1016/j.toxlet.2017.07.578

P-06-01-28
TiO2-carbon nanotubes nanohybrid toxicity in
Danio rerio embryo

Gabriela Silva 1,2,3, Zaira Clemente 3,2, Francine Coa 2, Lais Neto 2,
Vera Castro 3, Diego Martinez 2,1, Regina Monteiro 1

1 Center of Nuclear Energy in Agriculture, Piracicaba, Brazil
2 Brazilian Nanotechnology National Laboratory, Brazilian Center for
Research in Energy and Materials, Campinas, Brazil
3 Brazilian Agricultural Research Corporation (EMBRAPA),
Jaguariuna, Brazil

Recent findings indicate that the combination of titanium dioxide
(TiO2) with carbon nanotubes (CNT) increase the photocatalytic
efficiency. Due to the importance of these new technologies,
the production of such particles has been encouraged. However,
concerns about their toxicity and safety when released into the

environment are considerable. Therefore, to understand the role
of TiO2-MWCNT in the environment, our gold was to synthesize
TiO2-MWCNT nanomaterial, by mechanical mixing method, and

dx.doi.org/10.1016/j.toxlet.2017.07.576
dx.doi.org/10.1016/j.toxlet.2017.07.577
dx.doi.org/10.1016/j.toxlet.2017.07.578
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valuate its toxicity. For this purpose, an early life stage assay
as performed with Danio rerio embryos. The parameters assessed
ere acute toxicity, hatching rate and growth. Also, the photocat-

lytic efficiency of the TiO2-MWCNT was assessed through indigo
lue dye degradation. Characterization was performed by elec-
ron transmission microscopy. The synthesis was efficient to loaded
he TiO2 on the surface of MWCNT, and the composite was more
hotocatalytic than TiO2. Also, there was no acute toxicity, nor sub-

ethal effects in Danio rerio embryos, until 100 mg L−1. Therefore,
he nanohybrid TiO2-MWCNT is a promising material, presenting
igh efficiency and low toxicity.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.579

-06-01-29
ead encephalopathy and cerebrospinal
eningitis: Any potentiation?

ohn Anetor

Laboratory for Toxicology and Micronutrient Metabolism,
epartment of Chemical Pathology, College of Medicine, University of

badan/University College Hospital (UCH), Ibadan, Nigeria

ead (Pb) poisoning is the oldest toxic state known to man. Seven
ears ago the world’s most serious lead poisoning episode was
eported from two local government areas; Ankar and Bukkuyum in
amfara State, Nigeria. Blood lead levels (BLLs) as high as 700 �g/dl
acceptable level, <10 �g/dl) were demonstrated in many of the
ictims, especially children who manifested with encephalopathy.
any international agencies; CDC, WHO, MSF, and several others
ere involved in managing the severe toxic state. Four months

go, viral cerebrospinal meningitis (CSM) was reported from many
orthern states, Nigeria. Coincidentally, this region with unabating
evere lead poisoning again recorded the most severe outbreak of
SM with very high morbidity and mortality. Though the impli-
ated virus and lead have the nervous system as their major target
rgan, the possible potentiation of CSM by lead has not been con-
idered. As the nervous system is the main target organ of lead, BLL
f 80 �g/dl may lead to encephalopathy. The mechanisms involve,
amage to arterioles and capillaries resulting in cerebral oedema,

ncreased cerebrospinal fluid pressure, neuronal degeneration and
lial proliferation. This condition may manifest clinically as ataxia,
oma, and convulsion. Among the key mechanisms of lead toxicity
re oxidative stress and inflammation. The likelihood of the conver-
ence of the above phenomena in being permissive to viral invasion
f the nervous system appears high. Though weight of evidence
s highly desirable in this situation, the precautionary principle

ppears to currently out-weigh this, to avoid late lessons from early
arning.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.580
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Correlation of buccal micronucleus cytome
assay parameters with arsenic and its species
measured in urine from people in Eastern
Croatia

Mirta Milić 1, Walter Gössler 2, Simone Bräuer 2, Marija Milić 3,4,
Vatroslav Šerić 3,4, Maja Šegvić Klarić 5, Danijela Jakšić Despot 5,
Ivan Pavičić 6, Ana Marija Marjanović Čermak 6, Marija
Ljubojević 7, Ivana Vinković Vrček 8,9

1 Mutagenesis Unit, Institute for Medical Research and Occupational
Health, Zagreb, Croatia
2 Institute for Chemistry, University of Graz, Graz, Austria
3 Department of Clinical Laboratory Diagnostics, Osijek University
Hospital, Osijek, Croatia
4 Faculty of Medicine, University of Osijek, Osijek, Croatia
5 Department of Microbiology, Faculty of Pharmacy and
Biochemistry, University of Zagreb, Zagreb, Croatia
6 Radiation Dosimetry and Radiobiology Unit, Institute for Medical
Research and Occupational Health, Zagreb, Croatia
7 Molecular Toxicology Unit, Institute for Medical Research and
Occupational Health, Zagreb, Croatia
8 Analytical Toxicology and Mineral Metabolism Unit, Institute for
Medical Research and Occupational Health, Zagreb, Croatia
9 Catholic University of Croatia, Zagreb, Croatia

Chronic high-exposure to arsenic (As) is associated with noncancer-
ous and cancerous health effects (skin lesions, diabetes mellitus,
degenerative effects on the circulatory system, neurotoxicity, can-
cer: liver, skin, bladder, kidneys, prostate and lungs). In Eastern
Croatia, As geographically rich, As concentrations in official drink-
ing water are still much higher than 10 �g/L (WHO, EU), with also
wells massively used for gardening/drinking. As-species can be
measured in the urine, but correlation with genetic damage and
cancer risk demands time, invasive methods (e.g. blood) and cell
culture. Since most of the cancers are of epithelial origin, buccal
micronucleus cytome assay may be a potential new noninvasive
biomarker of As-exposure and cancer risk before cancers devel-
opment. We examined urine As-concentrations and As-species
(organic: dimethylarsinic acid-DMA, monomethylarsonic acid-MA;
inorganic; and the sum of cationic arsenic species) in 105 individ-
uals using liquid chromatography coupled to inductively coupled
plasma mass spectrometry-ICPMS and correlated the results with
life style and drinking water habits, development of different
diseases and parameters of buccal micronucleus cytome assay.
The results demonstrated higher concentrations (mean ± standard
deviation, �g/L) of total As (33 ± 33), DMA (18 ± 13), MA (4.4 ± 3.9)
and inorganic As (4.1 ± 3.3); higher frequency of micronucleated,
binucleated and apoptotic cells; with individual As concentrations
above 100 �g/L, although the mean As value did not exceed the per-
mitted levels. Matched control from Zagreb (continental part with

uncontaminated drinking water) demonstrated low As concentra-
tions in urine.

http://dx.doi.org/10.1016/j.toxlet.2017.07.581

dx.doi.org/10.1016/j.toxlet.2017.07.579
dx.doi.org/10.1016/j.toxlet.2017.07.580
dx.doi.org/10.1016/j.toxlet.2017.07.581
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of a sensitive in vitro screening method to fast evaluate the marine
microalgae toxicity and overcome mouse bioassays drawbacks.

http://dx.doi.org/10.1016/j.toxlet.2017.07.584
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ssessment of molecular mechanism(s) of
tyrene toxicity in blood plasma and liver

amal Niaz, Faheem Maqbool, Fazlullah Khan, Fatima Ismail
assan, Maryam Baeeri, Mona Navaei-Nigjeh, Shokoufeh
assani, Mohammad Abdollahi

Department of Toxicology and Pharmacology, Faculty of Pharmacy,
ehran University of Medical Sciences, Tehran, Iran

tyrene is an aromatic colorless hydrocarbon in liquid form that
vaporates easily, while in pure form it has sweet smell. The
urrent study was designed to evaluate styrene toxicity in rats
lasma superoxide dismutase and protein carbonyl, oxidative
tress, glucose-6-phosphatase (G6Pase), glycogen phosphorylase,
nd phosphoenolpyruvate carboxykinase (PEPCK) activities, ATP
nd ADP ratio and gene expression in liver. Styrene was dissolved in
orn oil and administered via gavage 1 ml at doses 250, 500, 1000,
500, 2000 mg/kg/day to each rat with one day off in a week, for 42
ays. Plasma SOD and protein carbonyl of plasma were significantly
p-regulated in 1000, 1500 and 2000 mg/kg/day styrene admin-

strated groups (p < 0.001). In addition, styrene-induced oxidative
tress by altering lipid peroxidation, reactive oxygen species, fer-
ous reducing antioxidant power and total thiol molecules in a dose
nd concentration-dependent manners in liver tissue (p < 0.001). In
reated rats groups, styrene significantly increased G6Pase activ-
ty and PEPCK activity (p < 0.001) and downregulated GP activity
p < 0.001) as compared to control group. The ATP and ADP ratio of
ive cells was significantly raised with increasing dosage (p < 0.001).
y targeting genes such as GLUD1, GLUT2 and GCK of liver tissue

n styrene-exposed groups’ disrupted gluconeogenesis, glycogenol-
sis pathways and insulin secretory functions. In conclusion, the
resent study illustrated that plasma and oxidative stress in liver
issue, G6Pase, GP and PEPCK activities and genes responsible for
lucose metabolism are predisposed to styrene.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.582

-06-01-32
enomic responses of human lung cells
xposure through a successful in vitro field
eployment in Houston, Texas

ang Nguyen 1, Kenneth Sexton 1, Lisa Smeester 1, Kjersti Marie
agaard 2, Cynthia Do Shope 2, Barry Lefer 3, James Flynn 4, Sergio
lvarez 4, Mathew Erickson 4, Rebecca Fry 1, William Vizuete 1

Environmental Science and Engineering, University of North
arolina at Chapel Hill, Chapel Hill, NC, United States
Obstetrics and Gynecology, Baylor College of Medicine, Houston, TX,
nited States
Tropospheric Composition Program, NASA, Washington DC, United
tates
Earth and Atmospheric Sciences, University of Houston, Houston,
X, United States

xposures in the ambient atmosphere consist of many gaseous air
ollutants that are influenced by chemical transformations. Current

n vitro studies, however, do not typically assess cellular impacts in
elation to real-world atmospheric mixtures. Exposures to ambi-
nt mixtures have been completed via in vitro exposures of lung

ells producing genomic data from a field campaign focused on the
eavily industrialized Houston Ship Channel. This field campaign

ncluded monitoring of both emitted and secondary gas phase pol-
utants through real-time monitoring equipment. This study makes
 PRESS
logy Letters xxx (2017) xxx–xxx 11

use of this real-time chemical characterization data and quantifies
correlations with expression levels of 979 genes selected for their
role in inflammation and cancer in human lung epithelial cells.
We found statistically significant correlations between 11 genes
and eight pollutants. Large fold increases in genomic responses
were measured from exposures to known hazardous air pollutants.
The genomic response correlation with alkanes, however, was not
expected and could be serving as a surrogate for other unmeasured
pollutants. For these alkanes, the TGFB3 gene had a positive cor-
relation with the most pollutants and has been associated with a
cell proliferation pathway. Of the seven genes that correlated with
benzene, NLRP3 had the highest correlation and is associated with
the activation of the inflammasome.

http://dx.doi.org/10.1016/j.toxlet.2017.07.583

P-06-01-33
A microelectrode array-based assay for harmful
marine algae toxicity evaluation

Susanna Alloisio 1, Valentina Giussani 2, Mario Nobile 3,
Alessandro Dagnino 2, Paolo Moretto 2, Antonio Novellino 1

1 ETT Spa, Genoa, Italy
2 ARPAL – Regional Environmental Protection Agency, La Spezia, Italy
3 CNR – National Research Council, Genoa, Italy

In the last decade, the occurrence of benthic harmful algal blooms
(BHABs) has increased worldwide. Such blooms have been associ-
ated to human illnesses and, regarding Mediterranean area, it have
been attributed to Ostreopsis ovata, a benthic dinoflagellate able
to produce palytoxin, one the most potent marine toxins, and its
derivatives.

Conventionally, the evaluation of the risk to users of bathing
waters is based on identification and quantitative assessment of
specific toxic algal species and does not include any toxicological
or chemical analysis.

This procedure does not consider that often the toxicity is not
directly related to the amount of toxic algal species, but it can be
dependent on the varying composition of complex biotoxins mix-
ture that depends, in turn, on producing species and/or on specific
environmental conditions. Furthermore, most existing toxicolog-
ical data derived from in vivo mouse assays, although European
authorities encourage the development of alternative methods pro-
viding many advantages in terms of risk identification.

Here, we propose an in vitro toxicity assay based on rat neuronal
network coupled to microelectrode array (MEA) chip for a fast risk
evaluation of alga cells mixture present in marine samples.

This method allowed to evaluate qualitatively and quantita-
tively the ability to inhibit neuronal spontaneous electrical activity
both of laboratory cultured Ostreopsis cf. ovata cells, as well as algal
species mixture present in marine samples.

The successful results lay the foundation for the development

dx.doi.org/10.1016/j.toxlet.2017.07.582
dx.doi.org/10.1016/j.toxlet.2017.07.583
dx.doi.org/10.1016/j.toxlet.2017.07.584
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of nanomaterials and micro-pollutants in the environment.
Acknowledgment grant: APVV 16 – 0124.
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-06-01-34
ffects of multi-walled carbon nanotube-silver
ybrid on tomato (Lycopersicum esculentum)

line Maria Zigiotto Zigiotto 1,2, Gabriela Helena da Silva 1,2,
abricio Delite 2, Diego Stéfani Teodoro Martinez 2

Center for Nuclear Energy in Agriculture (CENA), University of São
aulo (USP), Piracicaba, São Paulo, Brazil
Brazilian Nanotechnology National Laboratory (LNNano), Center for
esearch in Energy and Materials (CNPEM), Campinas, São Paulo,
razil

anohybrids materials are the result of combined nanomaterials
or the purpose of enhancing existing functionality or to achieve

ultifunctionality. Perhaps, nanocomposite toxicity may be dis-
inct from the isolated materials. By cause of this feature, in this
ork, we evaluate the ecotoxicology effects of multi-walled carbon
anotube-silver hybrid (CNT:Ag) on tomato (Lycopersicum esculen-
um). The material was synthesized by bath sonication of carbon
anotubes (CNT) and AgNO3 in 1 h at ethanol and stabilized by
odium citrate. MEV images confirm the hybrid production. After
0 day exposure to 100 mg/L of NTC:Ag using agar media (5% agar),
e observed a reduction of seed germination of exposure seed-

ngs (95%), while the control group had 100% of seed germinated.
nother effect observed was a decrease of mass around 30% at
xposure group. In addition, effects on root development were also
bserved, as a reduction of absorbent fibers at hypocotyl region and
rowing outside media. Enhance of catalase at exposure seedings
bserved at exposure group indicates more oxidative stress and
ould explain anomalies at root development. In genotox exper-
ment, we do not observed differences in mitotic index between
roups, however, the ratio of abnormalities is higher at exposure
roup. Thus, the negative impact on the tomato showed a potential
isk of soil contamination of this nanomaterial.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.585

-06-01-35
ssessment of sex-related variability of
iomarkers in sea urchin (Paracentrotus

ividus) from Bizerte lagoon, Tunisia

houha Boussoufa, Hela Chalouati, Ghribi Feriel, Bejaoui Safa,
hamed El Cafsi

Department of Biology, Tunis Faculty of Sciences, University of Tunis
l Manar, Unit of Physiology and Aquatic Environment, Tunis, Tunisia

iving organisms are constantly exposed to a wide range of pol-
utants as a consequence of anthropogenic activities and their
iochemical response can be related to exposure or toxic effect of
uch pollutants. The present study examines changes in the activ-
ties of selected biomarkers in Paracentrotus lividus from Bizerte
agoon and evaluates the influence of gender on those activities.

Samples were collected during winter 2015 in two different sites
egarding their levels of pollution: a reference site (in the Bay of Biz-
rte) and Chaara (in the north of the lagoon, influenced by several

ndustrial activities). After collection, the sea urchins were imme-
iately transferred to the laboratory. Thither, the gonads males and
emales were separated. Gonad catalase (CAT), glutathione perox-
dase (GPx) and lipid peroxidation (LPO) were assayed.
 PRESS
logy Letters xxx (2017) xxx–xxx

The highest levels of CAT and GPx, were quantified in the gonad
tissues of P.lividus collected from Chaara when compared to the
control site. No differences by gender in levels of CAT and GPx activ-
ities were found in the gonad tissues of P. lividus from reference
site. However, a statistical difference in these enzymatic activities
was observed in Chaara urchins, finding higher values in males.
No important sex-related differences were found in LPO from two
sites.

When biomarkers were analyzed based on sex of P. lividus from
Bizerte lagoon, males appear to be more sensitive than females.
Nevertheless, the differences related to sex in this species should
be taken into consideration when the effect of pollutants has to be
studied on specific ecosystems.

http://dx.doi.org/10.1016/j.toxlet.2017.07.586

P-06-01-36
Influence of the selected nanomaterials and
micro-pollutants on the environment

Michaela Majerová 1, Alžbeta Marček Chorvátová 2,3, Alexander
Kromka 4, Tomáš Mackul’ak 1

1 Institute of Chemical and Environmental Engineering, Faculty of
Chemical and Food Engineering, Bratislava, Slovakia
2 International Laser Centre, Bratislava, Slovakia
3 Faculty of Natural Sciences, University of St. Cyril and Methodius,
Trnava, Slovakia
4 Institute of Physics, Czech Academy of Science, Prague, Czech
Republic

Engineered nanomaterial (EN) production, use and disposal lead
to environmental release of EN. However, very little is known on
emissions and effects of EN in the aquatic environment. Similar
situation appears for micro-pollutants – organic or mineral sub-
stances whose toxic, persistent and bio-accumulative properties
may have a negative effect on the environment and/or organisms.
They are present in many products that we consume daily (drugs,
cosmetics, phytosanitary products, insecticides, etc.), at the home
or in industry.

In the first part of our study, we investigated the occurrence of
nanoparticles and their potential impact on the environment with
focus on aquatic organisms, especially shrimps of the genus Neo-
caridina davidi. Subsequently, studied nanoparticles intake by the
above selected species. It has been found that nanoparticles are
able to accumulate in the individual body parts of the shrimps. The
most affected organs were brain and stomach. This experiment was
confirmed by confocal microscope analysis.

In the second part, we studied the impact of selected micro-
pollutant – psychoactive drug carbamazepine and its metabolites
on the environment. Degradation of carbamazepine in the waste
water of the sewage plant was only 10%. The results show that the
wastewater obtained from sewage plants in Slovakia still contain
carbamazepine and its toxic metabolites and they are resistant to
purification systems.

These studies demonstrate that it is important to monitor effects
http://dx.doi.org/10.1016/j.toxlet.2017.07.587

dx.doi.org/10.1016/j.toxlet.2017.07.585
dx.doi.org/10.1016/j.toxlet.2017.07.586
dx.doi.org/10.1016/j.toxlet.2017.07.587
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ierarchical Bayesian estimation of polycyclic
romatic hydrocarbon concentrations in foods
n Finland

ero Hirvonen 1, Mirja Hokkanen 2, Antti Mikkelä 1, Petra
asonen 1, Liisa Uusitalo 1, Maijaliisa Erkkola 3, Liisa Korkalo 3,
irkko Tuominen 1

Risk Assessment, Finnish Food Safety Authority Evira, Helsinki,
inland
Laboratory Services, Finnish Food Safety Authority Evira, Helsinki,
inland
Department of Food and Environmental Sciences, University of
elsinki, Helsinki, Finland

olycyclic aromatic hydrocarbons are genotoxic carcino-
ens. Benzo[a]pyrene, chrysene, benz[a]anthracene, and
enzo[b]fluoranthene (sum of all four compounds = PAH4)
ontent in bread, ready-to-eat breakfast cereals, oils and fats,
nd traditionally smoked meat and fish were determined using
gas chromatography-tandem mass spectrometry (GC–MS/MS)
ethod. Products in which liquid smoke was used were not

ncluded in this study. PAH concentrations from literature were
lso used in food concentration estimation. Hierarchical Bayesian
pproach was used to estimate PAH concentrations in foods. Mean
AH4 and benzo[a]pyrene concentrations were, respectively, in
read 0.64 (95% credible interval (CI) 0.25–1.47) and 0.09 (CI
.01–0.55), fats and oils 1.18 (CI 0.21–5.00) and 0.21 (CI 0.02–1.29),
old-smoked fish 1.31 (CI 0.10–9.04) and 0.11 (CI 0.00–1.10),
arm-smoked fish 3.65 (CI 0.32–23.58) and 0.52 (CI 0.02–4.73),

moked ham 5.19 (CI 0.30–42.42) and 0.90 (CI 0.01–18.66), sausage
.80 (CI 0.15–23.36) and 0.38 (CI 0.00–8.09), and other smoked
eat 3.25 (CI 0.18–27.00) and 0.46 (CI 0.00–9.28) �g/kg. In conclu-

ion, concentrations of PAHs were higher in traditionally smoked

eat and fish than in other foods. However, credible intervals of

AH concentrations were large in all foods.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.589

378-4274/
P-07-01-02
Measurement of epigallocatechin 3-gallate
content in Iranian green tea and its associations
with total phenolic compounds and antioxidant
levels thereof

Alireza Ebadollahinatanzi 1, Banafsheh Nasiri Sahneh 2

1 Department of Medicinal Plants, Imam Khomeini Higher Education
Center, Agricultural Research, Education and Extension Organization
(AREEO), Institute of Technical and Vocational Higher Education,
Agriculture Jihad, AREEO, Karaj, Islamic Republic of Iran
2 Faculty of Food Industry and Agriculture, Standard Research
Institute, Karaj, Islamic Republic of Iran

Objectives: Epigallocatechin 3-Gallate (EGCG) is the most impor-
tant catechin found in green tea and a lot of health benefits
including anti-inflammatory effects and free radicals scavenging
proprieties as well as tumor inhibitory impact have been ascribed
to that. Since our before studies showed that antioxidant levels in
green tea infusions (GTI) can be associated with their total phe-
nol amounts, therefore this study was carried out to determine the
content of EGCG in green tea and also to evaluate their associations
between EGCC, total phenol (TP) and antioxidant levels.

Methods: EGCG was extracted by brewing green tea leaves
within infusion times ranged from 3 to 72 min. The analyti-
cal determination of EGCG was carried out using reverse phase
HPLC isocratic separation. Analyses and elution were carried out
using C18 column and water:acetonitrile:acetic acid (85:15:0.5 ml),
respectively. The flow rate was set as 1 ml/min and detection was
carried out at 275 nm.

Results: The minimum and maximum amount of EGCG in
GTI samples within the times of 3 and 72 min were equaled
to 0.56 ± 0.17 and 3. 92 ± 0.14 mg/g based on GT dry weight,
respectively. There was not seen any strong correlation (r = −0.36)
between TP and EGCG at the same infusion time. Associations
between EGCG and antioxidant levels in GTI were not significant.

Conclusion: From this study it can be concluded the more

amount of EGCG, will not result in the higher contents of TP and
also its related antioxidant levels.

http://dx.doi.org/10.1016/j.toxlet.2017.07.590
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rotective effect of Dendropanax morbifera on
he diabetes-induced renal damage

achan Richa, Ji Young Kim, Hyung Sik Kim

Department of Molecular Toxicology, School of Pharmacy,
ungkyunkwan University, Society of Toxicology, Suwon, Republic of
orea

he present study was designed to evaluate the antihyperglycemic
ffect of Dendropanax (DP) morbifera in streptozotocin (STZ)-
nduced diabetic rats. Diabetes was induced by a single injection
treptozotocin (50 mg/kg, i.p.). The water extract of DP (1 ml/kg
ody weight) was administered by oral gavage for 4 week. We
easured body weight changes, blood lipid parameters, blood glu-

ose, glucose tolerance, insulin sensitization, blood urea nitrogen
BUN), creatinine, AST, or ALT. Administration of DP in STZ-
nduced diabetic rats significantly improved glucose tolerance and
nsulin sensitization. The levels of serum glucose, insulin, total pro-
ein, albumin, triglycerides, cholesterol, low density lipoprotein
holesterol (LDL-C), creatinine was significantly increased in STZ-
nduced diabetic rats. In in vivo diabetic rat model, DP significantly
eversed the serum levels of BUN and creatinine and decreased
erum 3-indoxyl sulfate levels, a new nephrotoxicity biomarker
n STZ-induced rats. In particular, the protective effects of DP on
iabetic-induced renal injury were clearly exhibited by analysis of
istopathological examination on the kidney or pancreatic tissue

n STZ-induced rats. We demonstrated that DP extracts decreased
iabetic-induced renal injury, indicating its clinical application to

nhibit diabetic-induced chronic kidney disease (CKD).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.591

-07-01-04
ydrogen peroxide: Mediator of genetic toxicity

n UV-C treated Pinot noir grape juice?

isa Kromm 1, Patricia Golombek 2, Dominik Durner 2, Mario
tahl 1, Karlis Briviba 3

Department of Food Technology and Bioprocess Engineering, Max
ubner-Institut, Federal Research Institute of Nutrition and Food,
arlsruhe, Germany
Viticulture and Enology Department, State Education and Research
enter for Viticulture and Horticulture (DLR) Rheinpfalz, Neustadt an
er Weinstraße, Germany
Department of Physiology and Biochemistry of Nutrition, Max
ubner-Institut, Federal Research Institute of Nutrition and Food,
arlsruhe, Germany

V-C treatment of food, including fruit juices, is known as a novel
echnology to inactivate microorganisms. Grape juice is rich in phy-
ochemicals such as polyphenols which can be involved in UV-C
nduced, radical-based and ROS-mediated reactions. In the in vitro
tudy presented here, we investigate whether UV-C treatment of
uice from Pinot noir grapes can induce formation of genotoxic com-
ounds using the human intestinal epithelial cell line (Caco-2) and
he Comet assay (single cell gel electrophoresis).

Resulting data showed that neither pasteurized nor low-dose
V-C-treated (1 kJ/L) Pinot noir-grape juice showed any statisti-
ally significant increase in DNA damage in Caco-2 cells. But UV-C

reatment of grape juice at relatively high doses (10 kJ/L or 18 kJ/L)
aused statistically significant induction of DNA strand breaks. We
ould demonstrate that catalase, a well-known antioxidant enzyme
hich specifically catalyzes the decomposition of hydrogen perox-
 PRESS
logy Letters xxx (2017) xxx–xxx

ide, protected DNA against damage induced by UV-C-treated juices.
Our results indicate that hydrogen peroxide may mediate the geno-
toxic effect of Pinot noir grape juice treated with high UV-C doses.

http://dx.doi.org/10.1016/j.toxlet.2017.07.592

P-07-01-05
Genetically modified MON810 maize: Wistar
rats biochemical serum analysis

Júlia Ondrejková 1, Radka Aláčová 1, Denisa Lakatoš Hanicová 2

1 Faculty of Public Health, Slovak Medical University, Bratislava,
Slovakia
2 Faculty of Medicine, Slovak Medical University, Bratislava, Slovakia

Introduction: This study was conducted within GRACE (GMO Risk
Assessment and Communication of Evidence) project, which was
funded by EU 7th FP.

Methods: The rat feeding study on MON810 was performed
while taking into account the EFSA Guidance on conducting chronic
toxicity study in rodents on whole food/feed (EFSA Scientific Com-
mittee, 2011) and the OECD TG 452. Three dietary treatments
represent the groups of near-isogenic control, 11% GMO and 33%
GMO. An additional group being fed a conventional maize variety
“conventional 2 group” (with the same sample size per gender and
group) was included.

Results: The blood AST activity was increased in the male rats
fed with the 33% GMO diet for 6 months, and blood CREA level
was increased in female rats fed with 11% GMO diet for 12 months,
while the other liver and kidney function-related biomarkers such
as blood ALP and ALT activities, as well as, blood TP and ALB, U
levels remained unchanged in those animals when compared to the
corresponding control group. No liver and kidney function-related
biomarkers were altered in male rats fed the GMO diets for 3 and
12 months and in female rats fed with the GMO diets for 3, 6 and 12
months. Moreover, no histopathological alterations were observed
in both male and female rats fed with the GMO diets.

Conclusion: The GM maize MON810 did not lead to liver and
kidney toxicity so the above-mentioned AST activity and CREA level
increase was not relevant.

http://dx.doi.org/10.1016/j.toxlet.2017.07.593

P-07-01-06
The effects of natural pseurotins on
physiological functions of professional
phagocytes

Ondrej Vasicek 1,2,3, Daniela Rubanova 1, Tomas Perecko 1,3, Jana
Kudova 3, Lukas Kubala 1,2

1 Free Radical Pathophysiology, Institute of Biophysics of the CAS, v. v.
i., Brno, Czech Republic
2 International Clinical Research Center – Centre of Biomolecular and
Cellular Engineering, St. Anne’s University Hospital, Brno, Czech
Republic
3 Institute of Experimental Pharmacology and Toxicology, Slovak
Academy of Sciences, Bratislava, Slovakia

Pseurotin A is a secondary metabolite produced by many species
of fungi, mainly by Aspergillus sp. and Penicillium sp. During the

pseurotin biosynthesis, a large number of closely related bioac-
tive compounds, such a pseurotin D or synerazol are also formed.
Natural pseurotins have antimicrobial and antiparasitic activ-
ity. Interestingly a few studies suggested effects of pseurotins

dx.doi.org/10.1016/j.toxlet.2017.07.591
dx.doi.org/10.1016/j.toxlet.2017.07.592
dx.doi.org/10.1016/j.toxlet.2017.07.593
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and chemopreventive substances independently on their origin and
composition.

http://dx.doi.org/10.1016/j.toxlet.2017.07.596
ARTICLE
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n eukaryotes e.g. antiangiogenic activity in chick chorioallan-
oic membrane assay or inhibition of IgE production by activated
-lymphocytes. In this study, we focused on effects of natural pseu-
otins on physiological functions of main myeloid cell populations.

Our results employing endotoxin-activated macrophages
AW264.7 cells show that pseurotins and their structure analogs
ere able to significantly reduce NO production in a concentration-
ependent manner, both at the level of NO production and at the

evel of iNOS expression. These pseurotins also inhibited early
esponse cytokines (e.g. IL-6). We did not see any cytotoxic effects
f pseurotins on these cells. Other tested myeloid cells were human
eutrophils, which were activated by different types of activators.
ur results show that natural pseurotins were able to inhibit
OS production in a concentration-dependent manner. Further,
hosphorylation of PKC�/�II, PKC� and p47 was also inhibited.

In conclusion, natural pseurotins are able to reduce oxidative
tress, inhibit production of cytokines and the expression of recep-
ors markers on professional phagocytes. The study was supported
y the GACR of the Czech Republic (17-18858S) and by the project
o. LQ1605 from the National Program of Sustainability II (MEYS
R).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.594

-07-01-07
mpact of counterions on the toxicity of metallic
anoparticles on hepatic cell lines in vitro

lbert Braeuning, Holger Sieg, Linda Böhmert, Dajana
ichtenstein, Alfonso Lampen

Food Safety, German Federal Institute for Risk Assessment, Berlin,
ermany

luminum is one of the most common elements in the biosphere
nd part of food and consumer products. Its toxic potential is still
nclear and has gained public attention recently. Previously data
howed that most ionic or nano-scaled Al species exhibit no or
nly very low toxicity in vitro, while preliminary results indicated
ossible influence of the counterion on Al toxicity.

The aim of this study was to quantify and characterize toxic
ffects of counterions with different lipophilic characteristics in
ombination with ionic and nano-scaled aluminum species. Com-
lex formation as well as combined additive toxicity of cations and
nions were also analyzed.

We used different cytotoxicity tests (CellTiter-Blue, MTT) as
ell as further toxicological endpoints like apoptosis/necrosis mea-

urement by flow cytometry. Ion release, complex formation and
ubstitution effects were also analyzed. In all cellular assays the
resence of lipophilic, non-toxic counterions strongly increased the
oxicity of elementary Al and Al2O3 nanoparticles, as well as of non-
ipophilic soluble Al-containing compounds. Increased toxicity of
articulate Al correlated with ion release from the particles. The
esults indicate that complex formation of Al cations and lipophilic
ounterions significantly contributes to Al toxicity in vitro.

Increased toxicity by combined exposure to Al and certain coun-
erion species can be important for risk assessment of food and food
ontact materials. The selection of compounds can be crucial for

he determination of hazardous potentials and otherwise lead to
nderestimation of toxicity of the analyzed substances.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.595
 PRESS
logy Letters xxx (2017) xxx–xxx 3

P-07-01-08
Suitability of in vivo and in vitro models for
assessing on the safety of natural and industrial
products

Tania Merinas-Amo 1, Carmen María Bellido-Pedraza 1, Victoria
García-Zorrilla 1, Alejandro Velasco-Ruíz 1, Rocío Merinas-Amo 1,
Ladislav Chladek 2, Teresa Pineda 3, Rafael Font 4, Mercedes Del
Río-Celestino 5, Ladislav Kokoska 6, Ángeles Alonso-Moraga 1,
Zahira Fernández-Bedmar 1

1 Department of Genetics, Gregor Mendel Building, University of
Córdoba, Córdoba, Spain
2 Department of Technological Equipment of Buildings, Faculty of
Engineering, Czech University of Life Sciences Prague, Prague, Czech
Republic
3 Physical Chemistry and Applied Thermodynamic, Marie Curie
Building, University of Córdoba, Córdoba, Spain
4 Department of Food and Health, IFAPA, La Mojonera, Almeria, Spain
5 Department of Genomic and Biotecnology, IFAPA, La Mojonera,
Almeria, Spain
6 Department of Crop Sciences and Agroforestry, Faculty of Tropical
AgriSciences, Czech University of Life Sciences Prague, Prague, Czech
Republic

A wide variety of natural and industrial products are currently used
in our society, but not much information is known about their
healthy properties. Nowadays, the development of new strategies
to find healthy products is one of the main priorities for scientists
and consumers. In this work we evaluate the safe properties of both
natural beer raw materials (malts and hops) and industrial gold
nanoparticles (AuNP) in models systems to add new data corpus
to science. For that purpose, we use genotoxicological screening
tests in order to asses on: (i) the safe and protective activities in
the Drosophila melanogaster in vivo model organism and (ii) the
chemopreventive potential and ability to induce DNA damage in
the human leukaemia HL-60 cell line in vitro system. Results sug-
gested that none of the tested compounds was toxic, reaching a
survival percentage in Drosophila upper to the LD50. Moreover, they
showed protective effects against the H2O2 toxin with the excep-
tion of AuNP. With respect to the in vitro assays, all natural products
showed cytotoxic ability on leukaemia cells whereas the AuNP
were not chemopreventive. Proapoptotic DNA fragmentation was
not induced by any substance except for blond malt. Finally, both
natural and industrial substances induced non-genotoxic effects at
single cell level in tumour cells. In conclusion, the different levels
assay set (toxicity, protection, cytotoxicity and genotoxicity) pro-
posed allows us to discern among safe/toxic, protective/genotoxic

dx.doi.org/10.1016/j.toxlet.2017.07.594
dx.doi.org/10.1016/j.toxlet.2017.07.595
dx.doi.org/10.1016/j.toxlet.2017.07.596
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-07-01-09
ffects of long-term low dose exposure to
ixtures of pesticides, food additives and

onsumer products chemicals on biochemical
arameters

nca Oana Docea 1, Daniela Calina 2, Eliza Gofita 1, Andreea Letitia
rsene 3, Dimitrios Kouretas 4, Manolis Tsatsarakis 5, Alexander
osyrev 6, Kirill Golokhvast 7, Sergei Gutnikov 8, Valerii
akitskii 9, Aristidis Tsatsakis 5

Department of Toxicology, Faculty of Pharmacy, University of
edicine and Pharmacy, Craiova, Romania
Department of Clinical Pharmacology, Faculty of Pharmacy,
niversity of Medicine and Pharmacy, Craiova, Romania
Department of Pharmaceutical Microbiology, Faculty of Pharmacy,
arol Davila University of Medicine and Pharmacy, Bucharest,
omania
Department of Biochemistry and Biotechnology, University of
hessaly, Larissa, Greece
Center of Toxicology Science and Research, Medical School,
niversity of Crete, Heraklion, Greece
Central Chemical Laboratory of Toxicology, I.M. Sechenov First
oscow State Medical University, Moscow, Russian Federation
Scientific Educational Center of Nanotechnology, Far Eastern
ederal University, Vladivostok, Russian Federation
School of Natural Sciences, Far Eastern Federal University,
ladivostok, Russian Federation
Federal Scientific Center of Hygiene, F.F. Erisman, Moscow, Russian
ederation

n real life, consumers are exposed to complex mixture of chemi-
als. The aim of this study was to evaluate the chronic cumulative
oxicity of mixtures of pesticides together with food additives and
onsumer products chemicals using realistic doses. Groups of 10
prague-Dawley rats (5 males, 5 females) were treated with mix-
ure of methomyl, triadimefon, dimethoate, glyphosate, carbaryl,

ethyl parathion, aspartame, benzoic acid, calcium disodium eth-
lene diamine tetra-acetate (EDTA), ethylparaben, butylparaben,
isphenol and acacia gum in 0, 0.25× acceptable daily intake (ADI),
DI and 5× ADI doses for 104 weeks by drinking water. Every
months clinical chemistry, haematological parameters, serum

ormone levels, oxidative stress markers, genotoxicity, urinalysis
as assessed. After 24 weeks of exposure was observed significant

tatistical differences in high dose treatment groups versus con-
rol: an increase for total bilirubin (p = 0.010) and a decrease for
otal cholesterol (p = 0.005) correlated with an increase of aspar-
ate aminotransferase levels and a de Ritis ratio <1. In urinary test
e observed an increased for urinary leukocytes (p = 0.008). The
ixture could determine in time a chronic liver damage with a

ossible biliary stasis that could be determined by the association
f carbaryl, glyphosate and triadimefon. The increased of urinary
eukocytes could be determined by possibly kidney stones or other
rinary disturbances determined by the association of EDTA, car-
aryl and glyphosate. The mixture could affect the liver and kidney

unction even if the individual doses of the chemicals are below the
o-observed-adverse-effect level in animals.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.597
 PRESS
logy Letters xxx (2017) xxx–xxx

P-07-01-10
Chemical analysis, mutagenic and
antimutagenic effects of Cynara scolymus L.
plant parts

Etil Guzelmeric 1, Sinem Helvacioglu 2, Muhammed Hamitoglu 2,
Ahmet Aydin 2, Erdem Yesilada 1

1 Pharmacognosy, Yeditepe University, Faculty of Pharmacy, Istanbul,
Turkey
2 Toxicology, Yeditepe University, Faculty of Pharmacy, Istanbul,
Turkey

Cynara scolymus L. (Asteraceae) is a perennial thistle widely grown
in Mediterranean region. According to the European Pharma-
copoeia (Ph.Eur.), C. scolymus leaf is stated as an officinal drug. It
has been mostly practiced for hepatoprotective, cholagogue and
antihyperlipidemic effects. Moreover, C. scolymus other plant parts
such as bracts, stem and receptacle have been eaten as a healthy
vegetable for centuries. Further investigations revealed that espe-
cially caffeoylquinic acid derivatives such as chlorogenic acid (ChA),
cynarin and flavonoid fraction are responsible for most of its ther-
apeutic activities.

In this study, fingerprint analysis of C. scolymus plant parts was
performed by using an high performance thin layer chromatog-
raphy (HPTLC) and ChA and cynarin contents were investigated
using an high performance liquid chromatographic (HPLC) method.
HPTLC results showed that C. scolymus leaf extract had a unique
chemical fingerprinting profile when compared to other plant
parts. The highest ChA content was found in leaves and the high-
est cynarin content was found in bracts. Further, mutagenic and
antimutagenic effects of these plant parts were comparatively eval-
uated using Salmonella strains TA98 and TA100 with and without
exogenous metabolic activation (S9 fraction). None of the tested
concentrations induced a significant increase in the revertant
colony number, indicating no mutagenicity to the tested strains. In
the antimutagenicity assay, C. scolymus leaves and bracts showed
strong antimutagenic activity after metabolic activation. In conclu-
sion, the use of C. scolymus leaves as well as bracts would be highly
beneficial in human body.

http://dx.doi.org/10.1016/j.toxlet.2017.07.598

P-07-01-11
Patulin: A mycotoxin in apples

Carolina Reis, Daniela Couto, Joana Tomás, Patrícia Moreira, Ana
Lúcia Baltazar Santos, João Joaquim

Coimbra Health School, Coimbra, Portugal

Patulin is a mycotoxin that is found mainly in apples or in products
made from spoiled apples. This review aims to highlight its toxic
role by approaching toxicological effects. A structured literature
search on B-on and PubMed was performed, and articles between
2007 and 2017 were collected from published studies with well-
defined keywords systematically joined in ten combinations. 21
papers were selected by analysis of title and abstract relevance,
considering specific inclusion and exclusion criteria and further
by full reading. Patulin has shown effects that include plasma cell
membrane disruption, inhibition of DNA synthesis. Inhibits the
growth and protein synthesis in hepatic tissue culture, and this is

due to the blockade of aminoacid uptake through the membrane
and also to its incorporation into the protein. In an in vitro study,
proved to be capable of inactivating various enzymes, including
RNA and DNA polymerases. Also affects transcription and transla-

dx.doi.org/10.1016/j.toxlet.2017.07.597
dx.doi.org/10.1016/j.toxlet.2017.07.598
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ion, having a direct effect on DNA. Patulin caused damage to the
iver and kidneys of rats in addition to revealing toxicity to the
mmune system. Showed genotoxicity and possible mutagenesis
ctivity in rat mammary cells in vitro. Patulin has been shown to
ave effects on the thyroid. Also, affects the sperm morphology
f male rats, decreases sperm count, and causes histopathological
hanges in the epididymis and prostate. In summary, toxic effects
n humans are still not conclusive, but cases of gastrointestinal dis-
urbances, nausea, and vomiting have been reported due to the
onsumption of apple derivatives contaminated with this myco-
oxin.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.599

-07-01-12
ytotoxic potential of mangosteen juice in
ouse peripheral red blood cells

arolina Macias, Laura Martino, Gabriela Pardo Rosich, Arely
ergara-Castañeda

Food and Health Research Group. Faculty of Chemical Sciences, La
alle University, CDMX, Mexico

ntroduction: Mangosteen (Garcinia mangostana) is a fruit con-
aining diverse xanthones which have shown cytotoxic effect over
ifferent cancer cell lines. It has been used mainly in health-care
s antioxidant, although its safety has not been completely proven.
n vivo rodent micronucleus assay has been widely used to evaluate
enotoxicity, it also detects cytotoxicity when the polychromatic
PCE) and normochromic (NCE) erythrocytes relation is established.

Objective: To assess the cytotoxic/anticytotoxic effects of the
angosteen juice on the cell proliferation damage induced by

aunorubicin in vivo.
Methods: Seven groups of 5 male mice each, were administered

ith: water, DAU (positive control 2.5 mg/kg), natural mangosteen
uice (FR 0.2 mL) and commercial mangosteen juice (XA 0.2 mL).
or the anticytotoxic assay, three more groups received the oral
dministration of FR (0.05 mL), FR (0.2 mL) and XA (0.2 mL) for 7
ays and the last day 1 h later, mice were injected intraperitoneally
ith DAU (2.5 mg/kg). Peripheral blood samples were obtained at

, 24, 48 and 72 h, and the PCE/NCE ratio in 1000 total erythrocytes
as registered.

Results: Mangosteen juice was not cytotoxic per se, but being
dministered with DAU caused a difference, a decrease in PCE since
4 h and a maximum effect at 72 h in XA group (85.8%), all results
ere higher than the cytotoxicity induced by DAU (65.5%). This
henomenon can be attributed to a food–drug interaction that

ncreased the effect; we suggest, continue the research to identify

he mechanism of interaction produced by both compounds and
omplete the safety studies.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.600
 PRESS
logy Letters xxx (2017) xxx–xxx 5

P-07-01-13
An integrated approach to the safety
assessment of food additives in early life

A. Wallace Hayes 1, Anne Constable 2, Brinda Mahadevan 3, Dieter
Schrenk 4, Jossie Garthof 5, Peter Pressman 6, Leo Meunier
Meunier 5, Aaron O’Sullivan 5, Gerrit Speijers 7

1 Harvard University and Michigan State University, Tampa, United
States
2 Nestle, Lausanne, Switzerland
3 Abbott Healthcare Pvt. Ltd., Mumbai, India
4 University of Kaiserslautern, Kaiserslautern, Germany
5 Danone Food Safety Center, Utrecht, Netherlands
6 Division of Medicine, Public Health & Nutrition, Division of
Medicine, Public Health & Nutrition, Alexandria, United States
7 General Health Effects Toxicology Safety Food, Nieuwegein,
Netherlands

Infant foods and their constituent ingredients are subject to rig-
orous risk analysis in the development of international standards
by the Codex Alimentarius Commission, and are strictly regulated
by many authorities globally. A limited number of additives are
approved in various jurisdictions specifically for infant foods to
fulfill specific technical requirements for ease of use and quality.
As part of that approval process, a rigorous safety assessment is
required to determine that the intended use of the additive does
not pose an unreasonable health risk for the consumer. An Accept-
able Daily Intake based on adult data may not be applicable to
early life because of developmental sensitivities and potentially
high exposure scenarios, leading to possible lower margins of safety
than would often be predicted for adult populations. Because of the
need to better define safety assessment approaches for pre-weaned
infants of less than 12–16 weeks of age, a review of the existing
safety databases on six ingredients with historical uses in early
life nutrition was undertaken. The toxicological databases for these
six Joint FAO/WHO Expert Committee on Food Additives approved
ingredients were processed through the proposed decision tree
to determine if additional toxicological/chemical information was
needed, including potentially a juvenile toxicology study, to com-
plete the safety assessment. Other parameters considered as part of
the decision tree approach were: (1) whether or not the chemical
is identical to endogenous physiological metabolites and/or (2) if
organs known to be immature in early life are targets for toxicity.
Combined with an in-depth review of existing relevant toxicologi-
cal and nutritional studies, this integrated approach employing the
proposed decision tree will help facilitate making decision for more
appropriate safety assessments for ingredients proposed for use in
pre-weaned infants of less than 12–16 weeks of age. In cases of
reasonable uncertainty as determined from use of the proposed
decision tree, targeted juvenile studies may be considered appro-

priate additional information necessary for the safety assessment
for the target population at the intended use levels.

http://dx.doi.org/10.1016/j.toxlet.2017.07.601

dx.doi.org/10.1016/j.toxlet.2017.07.599
dx.doi.org/10.1016/j.toxlet.2017.07.600
dx.doi.org/10.1016/j.toxlet.2017.07.601
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orensic toxicology
-07-02-01
lcohol and drugs in suicidal etiology autopsies
erformed in the Atacama region – Chile,
007–2016

arlos Modesto Espinoza 1,2, Enzo Cristian Araneda 1,2, Carlos
lberto Silva 3,2, Iván Martín Novakovic 3,2, David Rigoberto
lores 1,2

Laboratory of Forensic Medical Service of Copiapó, Chile
Forensic Medical Service of Copiapó, Chile, Copiapó, Chile
Unit of Thanatology of Forensic Medical Service of Copiapó, Chile

lcohol and drugs are closely linked to suicides, and this cause of
eath is a public health problem worldwide. The aim of the present
tudy was to describe the toxicology in autopsies of suicidal etiol-
gy, in the Atacama region – Chile, between 2007 and 2016. This
escriptive–retrospective study of the last 10 years yielded the fol-

owing results: from 1637 autopsies studied, the 20.1% correspond
o deaths of suicidal etiology (n = 330), the average age was 39 years,
3% were men. Alcohol was detected (≥0.20 g/L) in 45.8% of autop-
ies due to suicide of death, with an average of 1.64 g/L ethanol,
he average being in men 1.66 g/L and in women 1.50 g/L. Of the
otal positive cases for ethanol, 84% were in the drunkenness state
≥0.80 g/L according to the Chilean legislation). In 25% of the cases
he presence of drugs was detected and the average of these was
.78 drugs/case, whereas in 16.1% of the suicides detected the pres-
nce of alcohol and drugs together. The most frequent drugs that
ere detected were cocaine, benzodiazepines and marijuana.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.603

-07-02-02
haracterization of the suicide population in
utopsies performed in the Atacama region –
hile, 2007 to 2016

arlos Modesto Espinoza 1, Enzo Cristian Araneda 1, Carlos
lberto Silva 2, Iván Martín Novakovic 2, David Rigoberto Flores 1

Laboratory, Forensic Medical Service of Copiapó, Copiapó, Chile
Unit of Thanatology, Forensic Medical Service of Copiapó, Copiapó,
hile
he World Health Organization in the last report, informed that
he death rate for suicides in the world was 10.7 per 100,000 pop-
lation by 2015 and a 1.7:1 male:female relation; according to

378-4274/
the same source, in Chile this rate was 9.9 and a relation of 4.7:1
male:female that same year. The objective of the present study
was to characterize the suicidal population according to the autop-
sies performed in the Atacama region – Chile, between 2007 and
2016. A descriptive–retrospective study of the last 10 years was
carried out for the cases of death with etiology suicide. The vari-
ables analyzed were age, sex, civil status, method of suicide, place of
occurrence, toxicology and other. Of 1637 autopsies studied, 20.1%
corresponded to suicide deaths (n = 330), resulting in an average
regional rate of 11.1 per 100,000 population; it highlights the year
2011, with a rate of 16.2. Related to gender, the male:female rela-
tion was 4.9:1 and the hanging method was used in 87% of the cases.
The presence of alcohol was detected in 45.8% of the autopsies of
suicidal etiology and drugs of abuse in 25%, with preponderance of
Cocaine. Based on these results, the present study concluded that
the average regional suicide rate is higher at the national and world
rates, and the male:female relation is similar to the national rate
and almost three times higher than the world rate.

http://dx.doi.org/10.1016/j.toxlet.2017.07.604

P-07-02-03
The causes of fatal animal poisonings in the
Czech Republic in years 2012–2016

Zdenka Svobodova 1, Zuzana Siroka 1, Alena Honzlova 2

1 Department of Animal Protection, Welfare and Behaviour,
University of Veterinary and Pharmaceutical Sciences Brno, Brno,
Czech Republic
2 State Veterinary Institute, Jihlava, Czech Republic

Within the Czech Republic, laboratory diagnostics of animal
poisonings are mainly performed by State veterinary institutes.
Through laboratory analysis it has been found that carbofuran
is the most common source of animal poisoning even though it
has been banned in the EU since 2008. Carbofuran is currently
misused to kill nuisance animals as well as other species, such as
birds of prey and dogs. Anti-coagulative rodenticides have been
found to be the second most common source of animal poisoning,
which has typically been seen to affect companion animals. Over
the last few years there has been a rise in cases of metaldehyde
(molluscicide) poisonings. Botulism outbreaks have become more

frequent in water fowl as well as in horses fed with haylage
contaminated with soil. Furthermore, there has been an increase
in the occurrence of phytotoxicoses which has mainly been found
in horses, e.g. atypical myopathy caused by sycamore maple trees

TOXLET-9877; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
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period might be alarming as an absolute number, considering the
number of tourists visiting Greece annually it is negligible.

http://dx.doi.org/10.1016/j.toxlet.2017.07.607
ARTICLE
Abstracts / Toxicology

Acer pseudoplatanus). Within recent years, reportages of sheep
oisonings have been on the rise, particularly copper and salt

ntoxications. Due to the overpopulation of wild boars it is becom-
ng more frequent that they become victims of poisonings, mainly
y salt and ethylene glycol. The clinical symptoms for ethylene
lycol and anti-coagulative rodenticide poisonings are so specific
hat it is unusual for a veterinarian to send samples for analysis
nd therefore confirmation. Due to the continual changes within
he field of animal toxicology it is crucial that a veterinarian is
outinely educated and informed of developments within this field.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.605

-07-02-04
rare death case of an ex-heroin user due to
assive hemorrhage

aterina Kanaki 1, Despoina Nathena 1, Xenofontas Mantakas 1,
lena Vakonaki 2, Michalis Kiriakakis 2, Maria Kampouraki 2,
anolis Tzatzarakis 2, George Tzanakakis 3, Aristides Tsatsakis 2

Department of Forensic Sciences, Medical School, University of
rete, Heraklion, Greece
Laboratory of Toxicology Science &Research, Medical School,
niversity of Crete, Heraklion, Greece
Laboratory of Anatomy–Histology–Embryology, School of Medicine,
niversity of Crete, Heraklion, Greece

ntroduction: A 50-year-old man was admitted to the emergency
epartment of University Hospital, Heraklion, Greece, with severe
ain in the right inguinal area. According to his statement, no
ecently drug use has been done. Despite the efforts of the medical
taff, he died.

Materials and Methods: Full medical legal investigation was
erformed. Blood, urine, intraocular, gastric fluid, bile and nasal
amples were collected and analyzed for the drug presence by

chemical analyzer and a liquid chromatography–mass spec-
rometry protocol was applied for the determination of heroin’s

etabolites.
Results: Toxicological analysis provided total opiates levels in

lood 2000 ng/ml, urine 3585 ng/ml, intraocular 491 ng/ml, gastric
uid 3364 ng/ml, bile 3046 ng/ml and nasal sample 951 ng/ml were
etected. The autopsy reviled that the cause of death was a massive
emorrhage due to rupture of the right common femoral artery
ausing by the self-injection of heroin.

Conclusion: It is a very rare cause of death in heroin abusers.
lthough, the levels of opiates in blood sample suggested a recent

eroin abuse the cause of death should be connected to the massive
emorrhage as a total amount of 2 L was lost.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.606
 PRESS
s xxx (2017) xxx–xxx

P-07-02-05
Alcohol and toxicological findings in drowning
cases in Crete, Greece

Katerina Kanaki 1, Xenofontas Mantakas 1, Despoina Nathena 1,
Andreas Kontogiannis 1, Elena Vakonaki 2, Elisavet Renieri 2,
Maria Christakis-Hampsas 2, George Tzanakakis 3, Manolis
Tzatzarakis 2, Aristides Tsatsakis 2

1 Department of Forensic Sciences, Medical School, University of
Crete, Heraklion, Greece
2 Laboratory of Toxicology Science & Research, Medical School,
University of Crete, Heraklion, Greece
3 Laboratory of Anatomy–Histology–Embryology, School of Medicine,
University of Crete, Heraklion, Greece

Introduction: The Forensic Science Department, University of
Crete, Greece, investigates a number of drowning cases annu-
ally. The majority of cases took place during summer and autumn
(>95%), regarding both local citizens and tourists.

Materials and Methods: A total of 39 drowning cases were
investigated during 2014–2016. The 76.9% of them concern for-
eigners and the 23.1% residents of Crete. Biological samples were
collected during autopsy and analyzed for the presence of alcohol
and drug agents using biochemical analyzers and chromatographic
techniques (LC–MS for the drugs and HS–GC for alcohol).

Results: The 84.6% of the victims were men and the majority
of them (46.2%) were >65 years old (38.5% 50–65 years old and
15.4% 30–50 years old). Only the 7.7% of the drownings took place
in swimming polls and wells while the rest (92.3%) into the sea.
The 33.3% of blood samples were positive for alcohol. The 20% of
the positive samples had detected levels lower than 0.8 g/L, 20%
between 0.8 and 3.5 g/L and the rest 60% higher than 3.5 g/L. The
6.7% of the samples were positive for benzodiazepines and anequal
percentage (6.7%) for opiates. More than half cases (53.3%) provided
negative toxicological results. It is also worth mentioning that all
cases concerning victims >65 years old provided negative results
for alcohol and drugs.

Conclusion: Although the number of drownings in this 2 years

dx.doi.org/10.1016/j.toxlet.2017.07.605
dx.doi.org/10.1016/j.toxlet.2017.07.606
dx.doi.org/10.1016/j.toxlet.2017.07.607
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ytotoxic activity of NN-32 toxin from Indian
pectacled cobra venom on human breast
ancer cell line

aurabh Attarde, Sangeeta Pandit

Department of Zoology, Savitribai Phule Pune University, Pune, India

nimal venoms and toxins are potential bioresources that have
een known to mankind as a therapeutic tool for more than a
entury through folk and traditional medicine. The present study
as an effort to establish the anticancer activity of the purified
rotein toxin (NN-32) from Indian Spectacled Cobra (Naja naja)
enom in Human breast cancer cell line. Isolation and purification of
N-32 was done through CM-cellulose ion exchange chromatogra-
hy and RP- HPLC. Molecular weight was found out by SDS-PAGE.
he anti-leukemic activity using MCF-7 cell line was established
hrough cytotoxicity study. NN-32 was eluted with 0.5 M NaCl on
M-cellulose ion exchange chromatography. SDS-PAGE molecular
eight was found to be 6.7 kDa. NN-32 produced time and dose
ependent cell (MCF-7) growth inhibition. It exhibited DNA frag-
entation and comet formation in MCF-7 cells. NN-32 produced
embrane disruption, blebbing and nuclear disintegration in MCF-
cells observed through scanning electron microscopy. NN-32

roduced apoptosis, cell cycle arrest at G1 phase. NN-32 induced
poptosis in leukemic cells was followed through caspase 3 and 9
athway activation. It may be concluded that NN-32, a 6.7 kDa pro-
ein purified from Naja naja venom would be a novel pro-apoptotic
gent that induced cancer cell killing through p53 and caspase path-
ay. It is expected that this study may add new information on

nticancer effects of Naja naja snake venom, which may be utilized
or future drug development clue against cancer.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.609

-07-03-02
owards prediction of acute and chronic drug
ffects using multi-parameter profiling of
iPSC-derived cardiomyocytes

essa de Korte, Petra Mulder, Fleur Stevenhagen, Peter Nacken,
ene Wilbers, Stefan Braam, Marijn Vlaming
Pluriomics, Leiden, Netherlands

tandardization and validation of hiPSC-derived cardiomyocyte
hiPSC-CM)-based assays for cardiac safety studies in vitro are cur-

378-4274/
rently assessed by Comprehensive in vitro Proarrhythmia Assay
(CiPA) initiative aiming to update the regulatory strategy of the
ICH S7B Guideline. Within CiPA, the acute effects of reference com-
pounds are evaluated on electrical activity of hiPSC-CMs using
multielectrode array (MEA) technologies (30 ± 2 min after addi-
tion). Besides acute effects on ion channels, particularly chronic
cardiotoxicity is a serious clinical issue. Therefore, it is important
to establish human cardiomyocyte-based assays that can predict a
variety of adverse outcomes, also after long-term treatments.

Here, we assessed both acute and chronic effects of refer-
ence compounds on electrophysiology of hiPSC-CMs (Pluricyte

®

Cardiomyocytes) using MEA- and impedance-based technologies.
While ion channel inhibitors clearly caused acute effects on elec-
trophysiology, other compounds only significantly affected the
electrophysiology after longer incubation times. For example, the
tyrosine kinase inhibitor lapatinib did not induce acute cardiotox-
icity, but significantly increased the impedance peak width after
16 h (54%, P ≤ 0.01) and 24 h (114%, P ≤ 0.0001). Additionally, hERG-
channel trafficking inhibitor arsenic trioxide had no acute effects on
electrophysiology, but significantly increased field potential dura-
tion of Pluricyte

®
Cardiomyocytes after 24 h at clinically relevant

concentrations.
Our results show that evaluating both acute and chronic drug-

effects in hiPSC-CMs, enables a better understanding of the wide
range of cardiotoxicities that can occur and will further improve
decision-making for novel drug-candidates in early drug develop-
ment.

http://dx.doi.org/10.1016/j.toxlet.2017.07.610

P-07-03-03
Directed synthesis, toxicity and
neuropharmacological activity of new
amantɑdine derivatives

Maria Lazarova 1, Lyubka Tancheva 1, Andrey Popatanasov 1,
Ivanka Stankova 2, Radoslav Chayrov 2, Reni Kalfin 1

1 Institute of Neurobiology, Bulgarian Academy of Sciences, Sofia,
Bulgaria
2 Department of Chemistry, South-West University “Neofit Rilski”,
Blagoevgrad, Bulgaria

Introduction: Currently amantadine (ATD) is used for the treat-

ment of Parkinson’s disease. Three new analogues: amantadine-
phenylalanine (ATD-1), amantadine-(4-F)-phenylalanine (ATD-2)
and amantadine-tyrosine (ATD-3) were synthesized as prospective
potential antiparkinsonian agents.

TOXLET-9878; No. of Pages 7

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.609
dx.doi.org/10.1016/j.toxlet.2017.07.610
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medicine and cosmetics containing these agents or their similar on
these organs.

http://dx.doi.org/10.1016/j.toxlet.2017.07.613
ARTICLE
Abstracts / Toxicology

Aim of this study: To evaluate their toxicity and neuro-
harmacological activity after acute treatment.

Methods: Male ICR mice (18–24 g) were used. Acute toxicity
f tree new ATD derivatives was estimated on the 3rd and 24th
our. Neuropharmacological activity of selected compounds was
valuated by changes in neuromuscular coordination (Rot-a-Rod
est), learning and memory (step-trough test), exploratory activity
Hole board test) and their effect on hexobarbital narcosis.

Results: ATD-3 showed the lowest acute toxicity: LD50
20 mg/kg intraperitonealy (i.p.); ED50 16 mg/kg i.p.; therapeu-
ic index is 20; NOEL is 5 mg/kg and threshold of acute action is
nder 8 mg/kg i.p. In effective dose (16 mg/kg) ATD-3 improved
he neuromuscular performance, learning and memory of mice on
he 3rd and 24th hour after its administration. ATD-3 decreased
he exploratory activity with maximal effect on the 3rd hour and
rolonged the hexobarbital narcosis probably due to its interac-
ion with hexobarbital on the level of cytochrome P-450 hepatic

etabolism.
Conclusion: New amantadine derivative ATD-3 is promising

europharmacologically active compound with low toxicity and
ood therapeutic index which deserves further investigations.

Acknowledgments: Supported by project RP-B 2/17 from SWU
N. Rilski”.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.611

-07-03-04
lginate micro encapsulation modulates the
apsaicin cytotoxicity for its prospective use in
iabetic neuropathy

arolina Negrei 1, Ariana Hudita 2, Bianca Galateanu 2, Mircea
irjau 3, George Burcea 4, Octav Ginghina 5, Dumitru Lupuliasa 3,
odica Ion 6

Department of Toxicology, Faculty of Pharmacy, “Carol Davila”
niversity of Medicine and Pharmacy, Bucharest, Romania
Department of Biochemistry and Molecular Biology, University of
ucharest, Bucharest, Romania
Department of Pharmaceutical Technology, Faculty of Pharmacy,
Carol Davila” University of Medicine and Pharmacy, Bucharest,
omania
Department of Drug Control, Faculty of Pharmacy, “Carol Davila”
niversity of Medicine and Pharmacy, Bucharest, Romania
Department of Surgery, Faculty of Dental Medicine, “Carol Davila”
niversity of Medicine and Pharmacy, Bucharest, Romania
National Institute of Research and Development for Chemistry and
etrochemistry, Bucharest, Romania

ntroduction: Alginate microencapsulation is a new formulation of
apsaicin currently used as topical treatment for diabetic neurop-
thy.

In this context, the aim of this study was to evaluate in vitro the
afety potential use of the alginate microencapsulated capsaicin by
he screening of its cytotoxicity.

Experimental procedures: In this view, alginate microcap-
ules containing various concentrations of capsaicin were washed
ith PBS supplemented with cell culture antibiotic–antimicotic

nd then immersed in complete culture medium. Capsaicin free
lginate microcapsules were treated identically and were used as
eference in this experiment. During 24 h, 10 extracts were col-
ected at specific time points and stored at −20 ◦C until analysis.

he toxicity of these samples was evaluated in vitro in terms of cell
iability and proliferation potential as well as cytotoxic and apop-
otic potential. Briefly, human dermal fibroblasts (CCD-1070Sk cell
 PRESS
s xxx (2017) xxx–xxx

line, ATCC) were exposed to the defrosted extracts for 24 h at 37 ◦C,
in a humidified atmosphere and 5% CO2.

Results: Our data show that the capsaicin free alginate micro-
capsule does not display any cytotoxic effect on CCD-1070Sk cells.
Increasing concentrations of microencapsulated capsaicin deter-
mined a slow decrease in cell viability and proliferation, correlated
with a moderate increase of apoptosis. However, the un encapsu-
lated capsaicin displayed a significant increased overall cytotoxicity
as compared to the encapsulated capsaicin and capsaicin free algi-
nate extracts.

Conclusions: The screening of a wide range of alginate microen-
capsulated capsaicin concentrations allowed the selection of
suitable dose to be used in further in vitro and in vivo studies.

http://dx.doi.org/10.1016/j.toxlet.2017.07.612

P-07-03-05
Effects of estrogen and progesterone long-term
exposure on a2780, hepg2 and ht29 cell lines
proliferation

Sara Hariri 1, Nastaran Nikounezhad 1, Farshad H. Shirazi 1,2

1 Toxicology and Pharmacology, Shahid Beheshti University of
Medical Sciences, Tehran, Islamic Republic of Iran
2 Pharmaceutical Sciences Research Center, Shahid Beheshti
University of Medical Sciences, Tehran, Islamic Republic of Iran

Steroids are known for their controversial effects on cells. Here, we
are investigating the outcome of steroids effects on human cell lines
following a long-term exposure.

Standard MTT assay was performed to evaluate the effects of
different concentrations of Progesterone (50–0.048 mg/ml) and
estradiol valerate (10–0.039 mg/ml) on A2780, HepG2 and HT29
cells survival after 24 h exposure. The Graph Pad Prism

®
software

was used to construct graphs and perform statistical analysis.
Estrogen showed variable patterns on survival curve of

these cells, with EC50s of 5.36 ± 0.001, 5.82 ± 0.051 and
0.01 ± 0.0001 mg/ml on A2780, HepG2 and HT29 cells, respectively.
Progesterone had variable effects of proliferative or cytotoxic on
these cells at different concentrations, with EC50s of 8.77 ± 0.0001,
5.21 ± 0.001 and 4.19 ± 0.001 mg/ml on A2780, HepG2 and HT29
cells, respectively.

Estrogen and Progesterone had diverse effects on the survival
curve of different cells after 24 h exposure. Progesterone showed
a proliferative effects on A2780 but no effects on HepG2 or HT29
cells up to 12.5 mg/ml, but a strong cytotoxic effects in higher con-
centrations for all cell lines. Estrogen, although had no effects on
HT29 at any concentrations, but caused mild cytotoxicity on HepG2
and strong cytotoxicity on A2780 beyond 2.5 mg/ml. These patterns
might reflect different receptors and signaling pathways in these
cells, and extra-cautions might be required on the prolong use of

dx.doi.org/10.1016/j.toxlet.2017.07.611
dx.doi.org/10.1016/j.toxlet.2017.07.612
dx.doi.org/10.1016/j.toxlet.2017.07.613
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-07-03-06
ssessment of diclofenac effect on
ntidepressants photodegradation by using
ioassay and HPLC

ilena Wawryniuk 1, Agata Drobniewska 1, Katarzyna
ikorska 2,1, Grzegorz Nałęcz-Jawecki 1

Department of Environmental Health Sciences, Faculty of Pharmacy,
edical University of Warsaw, Warsaw, Poland
Department of Drug Chemistry, Faculty of Pharmacy, Medical
niversity of Warsaw, Warsaw, Poland

umber of patients diagnosed with depression is increasing
orldwide, causing rise in antidepressant consumption. These
harmaceuticals are often taken chronically and their levels in
atient plasma and tissue are high. Common problem is the simul-
aneously use of antidepressants with anti-inflammatory drugs
nd exposure of a patient skin to the light. Sunlight and solarium
ights are the important abiotic factor influencing decomposition
f chemical compounds.

The aim of the research was assessment of diclofenac effect
n antidepressants (sertraline, paroxetine and fluoxetine) pho-
odegradation by using the bioassay and physicochemical methods.
pirostomum ambiguum was used for evaluation of cytotoxicity of
he samples before and after irradiation in SunTestCPS+ solar simu-
ator. Kinetic of photochemical degradation was analyzed by HPLC

ith PDA, while HPLC MSIMS was used for identification of photo-
roducts.

The tested antidepressants were toxic towards S. ambiguum,
hile diclofenac was not toxic. Fluoxetine was stabile under expo-

ure to light. The concentration of paroxetine decreased to 75% of
he initial level during 3 h of exposure. Only in case of sertraline,
he presence of diclofenac caused an indirect photodegradation.
ertraline concentration decreased by 30% and significant number
f photoproducts was formed. The photoproducts had no impact to
oxicity. Although initial results of this study showed that irradia-
ion of tested pharmaceuticals did not led to the formation of more
oxic photoproducts, comprehensive evaluation of phototoxicity of
harmaceuticals and their mixtures should be continued.

Research was financed by the Medical University of Warsaw,
aculty of Pharmacy from the Grant for Young Scientists managed
y Milena Wawryniuk (FW14IPM1I16).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.614

-07-03-07
etermination of exposure limits for risk
nalysis in shared facilities according to
oxicological criteria: Implication of PDE
alculation

eatriz Carrero 1, Sabine Paris 2

Azierta, Madrid, Spain
Maas & Peither GMP Verlag, Schopfheim, Germany

uropean Medicines Agency published (November 2014) the
uideline to define the limits of exposure to establish the risk

n multiproduct facilities. It involves the determination of expo-
ure limits according to toxicological criteria based on the inherent
haracteristics of each substance, instead of the traditional limits

o-scientifically based. The procedure proposed in this document

or determination of health based exposure limits is based on the
ethod for establishing the Permitted Daily Exposure (PDE).
 PRESS
s xxx (2017) xxx–xxx 3

In order to assist the pharmaceutical industry in implementing
the new regulation, Azierta, as an external service provider, started
a new project to calculate the PDE values for 1200 active phar-
maceutical ingredients (APIs). After the toxicological evaluation,
Azierta performed a thorough analysis of the obtained data. This
huge and unique database allows a well-grounded revision and a
close analysis of the results obtained. Categorization of PDE values
was made, distinguishing 5 groups and assigning a level of dan-
ger to each of them. The results were analysed according to the
therapeutic groups (ATC classification).

The analysis revealed that specific toxicological and pharma-
cological properties of each API has to be evaluated in order to
establish health based exposure limits for medicinal products that
are manufactured in shared facilities. It is not possible to estimate
the danger or toxicity of APIs only by their therapeutic group. Not
all substances with a high or very high toxicity level correspond to
expected groups such as hormones and cytotoxic agents and, not
all APIs in these therapeutic groups are highly hazardous.

http://dx.doi.org/10.1016/j.toxlet.2017.07.615

P-07-03-08
Systems biology approach for evaluating
vaccine and adjuvant safety during preclinical
and lot release testing

Takuo Mizukami 1, Eita Sasaki 1, Haruka Momose 1, Yuki
Hiradate 1, Keiko Furuhata 1, Hideki Kusunoki 1, Hideki
Asanuma 2, Hiroshi Yamada 3, Ken J. Ishii 4,5, Isao Hamaguchi 1

1 Department of Safety Research on Blood and Biologicals, National
Institute of Infectious Diseases, Musashi-Murayama, Tokyo, Japan
2 Influenza Research Center, National Institute of Infectious Diseases,
Musashi-Murayama, Tokyo, Japan
3 Laboratory of Toxicogenomics Informatics, National Institutes of
Biomedical Innovation, Health and Nutrition, Osaka, Japan
4 Laboratory of Adjuvant Innovation, National Institutes of
Biomedical Innovation, Health and Nutrition, Osaka, Japan
5 Laboratory of Vaccine Science, Immunology Frontier Research
Center (IFREC), Osaka University, Osaka, Japan

Vaccines are highly effective at preventing infectious diseases.
Many vaccine components are derived from pathogens; there-
fore, ensuring their safety and consistency on a lot-to-lot basis
is vital in both the preclinical phase and after licensure. The vac-
cine development platform has been modernized by introducing
recombinant protein technology and new adjuvants that improve
vaccine immunogenicity. However, the assessment methods used
for vaccine and adjuvant safety have changed very little over time.

Here, we show that systems biology approaches can evaluate
vaccine and adjuvant safety. We focused on the influenza vaccine
as it is the most sophisticated vaccine development platform. Lab-
oratory rats were vaccinated with the influenza HA vaccine (HAV),
or the whole particle influenza vaccine (WPV) as a toxicity refer-
ence. The global gene expression pattern in the rats revealed that
the lung gene signatures clearly differentiated each vaccine. We
selected 18 genes as vaccine biomarkers and assessed the quality
of the seasonal HAV from several manufacturers. We found that
our biomarkers could evaluate HAV quality with high sensitivity,
whereas the conventional animal tests could not. We next assessed
intranasal HAV with recently developed adjuvant such as CpG-K3,
and found that these adjuvants and vaccine combination induced

biomarker expression in a dose-dependent manner. We quantified
gene expression level in the HAV-immunized mice and estimated
the safety level compared with that of the WPV-immunized mice
and found that the adjuvants tested are potentially safer than WPV.

dx.doi.org/10.1016/j.toxlet.2017.07.614
dx.doi.org/10.1016/j.toxlet.2017.07.615
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his approach has strong potential for evaluating vaccine and adju-
ant safety.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.616

t

-07-03-09
oxicity study in C57/BL6 mice after repeated
ntramuscular administration of the HIV-1
herapeutic prime-boost vaccine combination
NA.HTI and MVA.HTI

hristian Brander 1, Caroline Brennan 2, Antonio Guzmán 3,
raceli Tortajada 3

Aelix Therapeutics, Barcelona, Spain
Envigo CRS Limited, Huntingdon, United Kingdom
Toxicology, Esteve, Barcelona, Spain

espite the advances made in the prevention of human immuno-
eficiency virus (HIV) transmission and management of infection,
IV remains to be a major public health challenge. With an esti-
ated 36.7 million people globally living with HIV by end of

015, the development of a safe and effective vaccine is a global
ealth priority. DNA.HTI and MVA.HTI are two components of a
eterologous prime-boost vaccine combination being developed

or the treatment of HIV-infected individuals by HIVACAT, a joint
ublic and Private Partnership of Hospital Clínic, Irsicaixa and
STEVE (Barcelona). Aelix Therapeutics is a spin-off of HIVACAT.
he systemic toxic potential and local tolerance of DNA.HTI and
VA.HTI after repeated intramuscular administration was assessed

n C57/BL6 mice. Male and female mice were injected at 2-week
ntervals, both into the right and left hind-limbs, DNA.HTI (4 occa-
ions) or MVA.HTI (3 occasions) alone, or the combined sequential
ose regime of DNA.HTI + MVA.HTI. There was no mortality and no
reatment related effects on clinical signs, body weight, or food con-
umption was recorded. There were changes in lymphoid tissues
draining lymph nodes and spleen) which were consistent with
mmune stimulation following administration of a vaccine, inflam-

atory responses at the injection sites (with secondary changes in
he sciatic nerve), increases of leucocyte numbers in the peripheral
lood and increased plasma globulin concentrations (with conse-
uential changes in the albumin to globulin ratios). Findings were
f no toxicological significance and showed at least partial recovery
fter a 4-week off-dose period.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.617

-07-03-10
imulating human skin wounds – Perspectives
n non-animal alternatives for bio-relevant
esting of pharmaceuticals

iktoria Planz 1,2, Maike Windbergs 1,2

Institute of Pharmaceutical Technology and Buchmann Institute for
olecular Life Sciences, Goethe University, Frankfurt am Main,
ermany
Department of Drug Delivery, Helmholtz-Institute for
harmaceutical Research Saarland (HIPS) and Saarland University,
aarbruecken, Germany
high reliance on preclinical animal testing despite its limited pre-
ictive value regarding efficacy and safety is still present, especially
or the development of novel wound therapeutics.
 PRESS
s xxx (2017) xxx–xxx

To address this issue, we established distinct predictive in vitro
models of human skin wounds differing in their biological complex-
ity adapted to the individual demands. For rapid pre-screening, we
developed a cell-based wound healing assay for wound therapeu-
tic testing from liquids to (semi-)solid systems in a bio-relevant
environment. In a proof-of-concept study, the applicability and
discriminative power of our newly developed wound assay could
successfully be demonstrated by unloaded and drug-loaded elec-
trospun wound dressings entrapped with established wound
healing supportive actives (dexpanthenol and metyrapone) and
their effect on skin cell behavior. Interestingly, based on spon-
taneously immortalized keratinocytes, we specifically observed a
varying cytotoxic effect of a tested drug concentration dependent
on the cell passage number. For more complex three-dimensional
testing setups, excised human skin biopsies were considered with
particular emphasis to approximate the clinical situation by inves-
tigating different experimental wounding techniques to prepare
highly reproducible wounds and to simulate different stages of
severity (e.g. superficial or full-thickness). Whereas simple test
setups provide highly standardized test conditions, such complex
models specifically allow for valid assessment of novel therapeu-
tic approaches by considering additional aspects modulating the
healing process as cell–cell interactions.

Our developed wound models allow for testing in a pathophys-
iologically relevant environment, thus contributing to improve
predictability regarding therapeutic effectiveness and safety.

http://dx.doi.org/10.1016/j.toxlet.2017.07.618

P-07-03-11
Valdecoxib recovers the lipid composition,
order and dynamics in colon cancer cell lines
independent of COX-2 expression

Aysun Inan Genç, Seher Gok, Sreeparna Banerjee, Feride Severcan

Biochemistry, Middle East Technical University, Ankara, Turkey

Prostanoids play an important role in a variety of physiological
and pathophysiological processes including inflammation and can-
cer. The rate-limiting step of prostanoid biosynthesis pathway is
catalyzed by cyclooxygenases (COXs). Aberrant expression of the
inducible isoform COX-2 plays a significant role in colon cancer
initiation and progression. Valdecoxib is a COX-2 specific inhibitor
and prescribed as a pain killer for different type of arthritis. How-
ever, VLX as well as other coxibs were withdrawn from the market
after the demonstration of increased risk of cardiovascular and gas-
trointestinal complications. Nevertheless, they have been used as
an adjuvant and/or chemopreventive agents in cancer such that one
of the COX-2 inhibitor Celecoxib has been approved by FDA in order
to use as a chemopreventive agent for patients with familial ade-
nomatous polyposis. One of the many destructive effects of cancer
is the one on the lipid composition. In this study, it is hypothe-
sized that VLX may exert profound alterations in lipid dynamics
in cancer cells. VLX treated COX-2 expressing (HT29) and non-
expressing (SW620) colon cancer cell lines were examined using
attenuated total reflection infrared (ATR-FTIR) spectroscopy. The
results revealed that VLX treatment decreased lipid fluidity in the
cells irrespective of COX-2 expression status and affected order
parameters of the lipids in both cell lines. According to the experi-
mental results it can be concluded that VLX treatment enhance the
composition, order and dynamics of the lipids of colon cancer cells

independently of its COX-2 inhibitory mechanism.

http://dx.doi.org/10.1016/j.toxlet.2017.07.619

dx.doi.org/10.1016/j.toxlet.2017.07.616
dx.doi.org/10.1016/j.toxlet.2017.07.617
dx.doi.org/10.1016/j.toxlet.2017.07.618
dx.doi.org/10.1016/j.toxlet.2017.07.619
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hepatocytes through ER stress, and that these lesions are aggra-
vated by an inflammatory environment.

http://dx.doi.org/10.1016/j.toxlet.2017.07.622
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-07-03-12
arget safety assessments and their role in
e-risking drug discovery: NaV1.7 as an example

auren Eades, Claire Sadler, Richard Knight, Michael Morton,
uth Roberts

ApconiX, Alderley Edge, United Kingdom

afety remains a major reasons for attrition during drug discovery
nd development, with primary target-related toxicity playing a
ajor role. One very effective way to reduce attrition is to identify

nd mitigate risks associated with the intended drug target. Specif-
cally, alongside knowledge of target biology and likely efficacy, we
an ask ‘How well do we understand the role of the target in normal
hysiology and the toxicological consequences of its modulation?’

NaV1.7 (encoded by the SCN9A gene) is a voltage-gated sodium
hannel, preferentially expressed in neurons. Genetic and func-
ional studies show that NaV1.7 is a major contributor to pain
ignalling in humans, making NaV1.7 a potential therapeutic target.

In humans and rats, NaV1.7 mRNA is ubiquitously expressed
uggesting possible unwanted systemic, target-related toxicities.
owever, based on human data from loss-of-function mutations,
linical compounds and genetic knockouts, key potential risks
ppear limited to anosmia (loss of smell) and increased occurrence
f seizures. Having identified these potential risks, next steps could
e a hippocampal slice assay to assess seizure risk and additional

n-life monitoring during pre-clinical studies for inappetence and
ther anosmia- and seizure-related behavioural changes.

Overall, an expert assessment of literature and available
atabases including expression profiles, genetic mutations, nor-
al physiology and clinical compounds will identify and mitigate

otential important target-related risks. This enhances the prob-
bility of success by supporting target selection and prioritisation
arly in discovery and can is used alongside emerging data to mit-
gate and manage risks at later stages.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.620

-07-03-13
holestatic drugs induce preferential
ccumulation of toxic bile acids in human
epaRG cells

hmad Sharanek 1, Audrey Burban 1, Lydie Humbert 2, Christiane
uguen-Guillouzo 1, Dominique Rainteau 2, Andre Guillouzo 1

Inserm UMR991, Université de Rennes 1, Rennes, France
ERL Inserm U1157/UMR7203, Faculté de Médecine Pierre et Marie
urie, Site Saint, Paris, France

ntrahepatic cholestasis represents around 40% of drug-induced
njuries and is characterized by intracellular accumulation of
ile acids (BAs); its accurate prediction and treatment remain
hallenging. The present study aimed to analyze early alter-
tions of BA profiles and disposition induced by chlorpromazine
CPZ), cyclosporine A (CsA), troglitazone (Tro), tolcapone (Tol),
rovafloxacin (TVX) and tacrolimus (Tac), in the absence or pres-
nce of 8 exogenous BAs at normal (1X) and cholestatic (60X)
erum levels after 4 h, 24 h and 6 daily treatments. Differentiated
epaRG cells were cultured in a 2% BA-free serum-supplemented
edium and BAs were measured using HPLC–MS/MS. Our results
howed that the major cholestatic drugs (CPZ, CsA, Tro) were more
ffective than the other rarely cholestatic drugs (Tol, TVX, Tac).
n particular, they caused (i) specific intracellular accumulation of
nconjugated toxic hydrophobic BAs (lithocholic, deoxycholic and
 PRESS
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chenodeoxycholic acids) after 24 h and 6 days with 1X-BAs, (iii)
greater cellular accumulation of hydrophobic BAs with 60X-BAs at
both time-points, especially when compared to Tol and Tac, and
(iii) 2–3-fold higher accumulation of these hydrophobic BAs after
6 days compared to 24 h, supporting the clinical observations that
chronic drug-induced cholestasis can lead to severe liver injury.
In conclusion, our results demonstrate that cholestatic drugs can
cause variable in vitro intracellular accumulation of BAs, depending
on the tested drug, concentration of exogenous BAs and treat-
ment duration and suggest that detection of early accumulation
of hydrophobic BAs could allow to evaluate cholestatic potential of
new drugs.

http://dx.doi.org/10.1016/j.toxlet.2017.07.621

P-07-03-14
Antibiotic-induced cytotoxicity and cholestasis
are related to an endoplasmic reticulum stress
and amplified by inflammatory cytokines in
human hepatocytes

Audrey Burban, Ahmad Sharanek, Christiane Guguen-Guillouzo,
Andre Guillouzo

INSERM U991, Université de Rennes 1, Rennes, France

Antibiotics are the leading cause of drug-induced liver injury.
They mostly induced idiosyncratic hepatotoxicity by mechanisms
which remain largely non-elucidated. In the present study, we first
analyzed liver damage caused by representative hepatotoxic antibi-
otics from different families, i.e. flucloxacillin, cloxacillin, nafcillin,
trovafloxacin, levofloxacin and erythromycin in human HepaRG
and primary hepatocytes. All these hepatotoxic antibiotics caused
dose-dependent caspase-3 activity and cell death within the first
24 h. They also induced early cholestatic effects typified by dilata-
tion of bile canaliculi (BC) associated with reduced bile acid efflux.
By contrast, streptomycin and ampicillin used as negative controls,
were only slightly cytotoxic and did not induce cholestatic features.
Then, we analyzed molecular events involved in antibiotic-induced
cholestasis and cytotoxicity. A crucial role of endoplasmic reticu-
lum (ER) stress was demonstrated. Indeed, early accumulation of
misfolded proteins revealed by thioflavin-T fluorescence associated
with phosphorylation of the unfolded protein response markers,
eIF2� and IRE1� was evidenced with hepatotoxic antibiotics. ER
stress inhibitors, 4-phenyl butyrate and tauroursodeoxycholate,
significantly reduced caspase-3 activity and partially restored bile
acid efflux. Finally, we questioned whether inflammation could be
a determinant factor. Most effects of antibiotics were amplified by
co-treatments with pro-inflammatory cytokines (IL-1�, IL-6 and
TNF�); in particular, ER stress, caspase-3 activity and BC dilata-
tion were enhanced. In conclusion, our results demonstrate that
antibiotics can induce cholestatic and cytotoxic features in human

dx.doi.org/10.1016/j.toxlet.2017.07.620
dx.doi.org/10.1016/j.toxlet.2017.07.621
dx.doi.org/10.1016/j.toxlet.2017.07.622
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or pup survival. There is no evidence of vector spread across the
placenta to the pups.

http://dx.doi.org/10.1016/j.toxlet.2017.07.625
ARTICLE
Abstracts / Toxicology

-07-03-15
ovel bis-pyridinium oximes with peripheral
inding are inferior reactivators of RBC
cetylcholinesterase

yed Nurulain 1, Maria Chaudhry 1, Muhammad Fatmi 1, Amna
qbal 1, Kamil Musilek 2, Kamil Kuca 3, Georg Petroianu 4

Department of Biosciences, COMSATS Institute of Information
echnology, Islamabad, Pakistan
Biomedical Research Center, University Hospital Hradec Kralove,
radec Kralove, Czech Republic
University of Defence, Hradec Kralove, Czech Republic
Department of Cellular Biology & Pharmacology, Herbert Wertheim
ollege of Medicine, Florida International University, Florida, United
tates

rganophosphate (OP) compounds have been in numerous appli-
ations for century. The compound exhibit poisonousness by
nhibiting acetylcholinesterase (AChE) at nerve synapses. Oximes-
ype AChE reactivator is used to reactivate the inhibited AChE but
fficacious antidote has still not being found. Pralidoxime is the only
xime approved for therapeutic use by Food and Drug Administra-
ion (FDA), USA but its proficiency is controversial. In the present
tudy, three novel oximes, K378 K727, K733 and an experimen-
al oxime K27 were investigated and compared with pralidoxime.

olecular docking by autodock 4.0.1 was performed to under-
tand the molecular interactions between AChE and oximes.
ntrinsic toxicity of the novel oximes and reactivation potency
gainst paraoxon-intoxicated human RBC-AChE were determined
y in vitro method. Molecular docking of the compounds showed
hat K378, K727 and K733 bind to peripheral sites with high
inding energies in comparison with central binding of K27 and
ralidoxime, requiring low binding energies. Novel oximes with
eripheral binding were found to have high intrinsic toxicity and

east RBC-AChE reactivation capability. K27 revealed a higher pro-
ciency than pralidoxime and novel oximes. It is concluded that
ovel synthesized oximes K378, K727 and K733 with peripheral
inding sites are inferior in AChE reactivation efficacy than K27 and
ralidoxime which has central binding. However, K27 was superior
o pralidoxime.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.623

-07-03-16
afety assessment of an Anti-Müllerian
ormone receptor II therapeutic antibody

oy Forster 1, Marie-Eve Duclos 1, Jean-François Prost 2, Olivier
oulon 1

CiToxLAB France, Evreux, France
Gamamabs Pharma, Toulouse, France

M102 is a first-in-class glycol-engineered monoclonal antibody
hich targeting Anti-Müllerian Hormone Receptor II (AMHRII)

nd is in development for the therapy of gynecological cancers.
e have evaluated the safety of this antibody in mature female

ynomolgus monkeys in a toxicity study with four cycles of intra-
enous administration (separated by 2 week intervals). Dose-levels
f 30, 100 or 300 mg/kg were used. During the in vivo phase,
he following clinical investigations were performed: cage side

bservations, rectal temperature, blood pressure, electrocardio-
raphy recording and ophthalmology examination. In addition,
aboratory analyses were carried out: toxicokinetic profile, hema-
ology, blood biochemistry, urinalysis, hormone assays (cortisol,
 PRESS
s xxx (2017) xxx–xxx

estradiol, progesterone, Anti-Müllerian Hormone) determination
of pro-inflammatory cytokines, anti-drug antibody and Troponin I
levels. At the end of the study, a complete histopathology evalua-
tion was performed. No abnormalities related to the administration
of GM102 were observed during the clinical investigations of the
in vivo phase. Systemic exposure of GM102 at the highest dose-level
was 318563 ± 54004 �g h/mL (AUC0–t) at the end of the treat-
ment period. No effects were observed at hematology or blood
biochemistry investigations. No abnormalities were observed in
the hormone, Troponin I, cytokine or ADA measurements. At
histopathology examinations, no adverse findings were recorded
in GM102 treated animals. In conclusion, the highest tested dose-
level of 300 mg/kg was considered to be the No Observed Adverse
Effect Level. These findings present a satisfactory safety profile of
GM102 in view of its potential clinical use.

http://dx.doi.org/10.1016/j.toxlet.2017.07.624

P-07-03-17
Maternal uterine artery Ad.VEGF-D�N�C gene
therapy for placental insufficiency shows no
evidence of harm in a rabbit model

Pramila Singh 1, Caroline Dauzat 1, Carine Bansard 1, Armelle
Nguyen 1, Sandrine Bentz 1, François Spézia 1, Roy Forster 1, Mark
Lees 2, Tommi Heikura 3, Anna David 4

1 CiToxLAB France, Evreux, France
2 Magnus growth Ltd, London, United Kingdom
3 University of Eastern Finland, Kuopio, Finland
4 UCL Institute for Women’s Health, London, United Kingdom

Reduced uterine blood flow (UBF) is a cause of placental insuf-
ficiency leading to fetal growth restriction (FGR). This condition,
which is untreatable, affects 1 in 300 pregnancies and causes seri-
ous neonatal morbidity and death. Transduction of uterine arteries
(UtAs) in normal and FGR animal models using an adenovirus vec-
tor (Ad) encoding VEGF isoforms increases UBF, improves fetal
growth in utero and may benefit human FGR. The EVERREST con-
sortium is translating uterine artery injection of Ad encoding the
pre-processed VEGF-D isoform (Ad.VEGF-D�N�C) into the clinic to
treat severe early onset FGR.

Using the pregnant rabbit which has a similar placentation to
third trimester human placenta, we studied the effect of high and
low dose Ad.VEGF-D�N�C UtA vector administration to dams and
their offspring. Dams and fetuses were analysed to study fetal sur-
vival and biodistribution and pups underwent analysis for toxicity,
pup survival and biodistribution.

Dam post-op survival was good; mortality of 5 dams was inci-
dental. The livebirth and weaning indices were similar in the 3
groups. There was no vector detectable by RT-PCR in a broad range
of fetal or pup tissues at any time point. Vector was detected in
falling concentrations in a few maternal tissues as post-op days
advanced.

These results are encouraging for clinical translation. UtA
injection of high or low dose Ad.VEGF-D�N�C vector using inter-
ventional radiology techniques does not adversely affect rabbit dam

dx.doi.org/10.1016/j.toxlet.2017.07.623
dx.doi.org/10.1016/j.toxlet.2017.07.624
dx.doi.org/10.1016/j.toxlet.2017.07.625
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less than berberine alone.
ARTICLE
Abstracts / Toxicology

-07-03-18
ehavioural analysis of new pyridoindole
erivatives after chronic mild stress

omana Koprdova 1, Monika Okuliarova 2, Eduard Ujhazy 1,
agdalena Majekova 1, Mojmir Mach 1

Department of Developmental and Behavioral Toxicology, Institute
f Experimental Pharmacology and Toxicology, Slovak Academy of
ciences, Bratislava, Slovakia
Department of Animal Physiology and Ethology, Faculty of Natural
ciences, Comenius University, Bratislava, Slovakia

he aim of study was to assess the anxiolytic and antidepressants
ffect of acute administration of pyridoindole derivatives. Non-
nvasive behavioural approach was used in non-stressed animals,
s well as in animals subjected to chronic mild stress (CMS) lasted
weeks. Following behavioural test were used: open field (OF),

levated plus maze (EPM), Y maze (Y), light/dark box (L/D), stress-
nduced hyperthermia (SIH) and forced swim test (FST). Tested
ompounds were compared to clinically used diazepam and ven-
afaxine. Anxiolytic property of the compound 143 was observed in
ll tests designed to analyse anxiety-like behaviour (HSS, OF, EPM,
/D). The compound 104 affected only several behavioural tests
OF, distance travelled in EPM and entries in L/D during CMS con-
itions). After administration of 144 no antidepressant effect was
bserved in the most commonly used model of depression – FST.
owever 144 had no effect in CMS conditions, EPM and L/D, which

s in concordance with previous studies of antidepressants. None of
ested compounds affected spatial memory. Animals which under-
one CMS showed significant increase of corticosterone levels in
omparison with non-stressed animals. These data suggest the anx-
olytic potential of 143 and 104 and ambiguous antidepressant
otential in behavioural tests of the compound 144. CMS proto-
ol leads to increased corticosterone levels as a result of HPA axis
yperactivity. Tested pyridoindole derivatives are good candidates

or further preclinical research of antidepressants and anxiolytics.

This work was supported by the grant VEGA 2/0166/16 and

PVV-15-0037.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.626
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P-07-03-19
The study of cytotoxic activity of new berberine
derivatives on cancer and non-cancer cell lines

Alexandra Švédová 1, Viktor Milata 2, Soňa Jantová 1

1 Institute of Biochemistry and Microbiology, Faculty of Chemical and
Food Technology, Slovak University of Technology, Bratislava,
Slovakia
2 Institute of Organic Chemistry, Catalysis and Petrochemistry,
Faculty of Chemical and Food Technology, Slovak University of
Technology, Bratislava, Slovakia

Berberine, an isoquinoline plant alkaloid, is known to generate a
wide variety of biological effects. Our previous studies shown that
berberine is a potent anticancer and apoptosis inducing agent. The
aim of the presented study was to evaluate cytotoxic effects of six
new berberine derivatives (I–VI) using cancer cells B16 and L1210
and normal fibroblast NIH-3T3 cells. Cytotoxicity of derivatives
was measured by MTT test. We found that berberine derivatives
manifested a concentration- and time-dependent cytotoxic effects.
Derivatives acted cytotoxically on tumor cell lines. The ability of
berberine derivatives to induce apoptosis was studied by light
microscopy. Tested derivative concentrations did not induce apo-
ptosis in fibroblast cells NIH-3T3 during 72 h treatment, but the
formation of “blebs” in cancer cell lines was found. The most effec-
tive compound was derivative III, the IC50 values were in the range
0.6–58 �M, and its activity was greater in comparison to the berber-
ine. The lowest cytotoxicity was observed in ciprofloxacin (IC50 in
the range of 130–200 �M). The change in structure of derivative III
has led to increased anticancer activity compared to berberine. The
change of structure in comparison to the berberine, did not signifi-
cantly affect the cytotoxicity of derivatives I and II. The derivatives
IV and VI were less effective than berberine. The derivative V con-
taining berberine and ciprofloxacin skeleton in the structure, had a
greater cytotoxic effect than ciprofloxacin after 72 h of action, but
Supported by: VEGA1/0041/15.

http://dx.doi.org/10.1016/j.toxlet.2017.07.627

dx.doi.org/10.1016/j.toxlet.2017.07.626
dx.doi.org/10.1016/j.toxlet.2017.07.627
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ccupational toxicology

large portfolio of DS and will in addition ensure consistency in OEL
methodology between similar DS.

http://dx.doi.org/10.1016/j.toxlet.2017.07.630
-07-04-01
an occupational exposure to crystalline silica

n ceramic industries affect the immune
arameters?

atice Gül Anlar 1, Merve Bacanlı 2, Servet İritaş 3, Ceylan Bal 4,
ürker Kurt 5, Engn Tutkun 6, O. Hınç Yılmaz 7, Nurşen Başaran 2

Department of Pharmaceutical Toxicology, Çukurova University,
dana, Turkey
Department of Pharmaceutical Toxicology, Hacettepe University,
nkara, Turkey
The Council of Forensic Medicine, Branch Office of Ankara, Ankara,
urkey
Department of Medicinal Biochemistry, Yıldrım Beyazıt University,
nkara, Turkey
Faculty of Education, Gazi University, Ankara, Turkey
Department of Public Health, Bozok University, Yozgat, Turkey
Ankara Occupational Diseases Hospital, Ankara, Turkey

rystalline silica dust exposure in workers is still considered to
e important health problem especially in developing countries
ince silicon (Si) is the second most common element after oxy-
en. Exposures to crystalline silica dust can occur in a large variety
f occupations such as metal foundries, constructions and ceramic,
uarry and pottery industries. The aim of the study was to inves-
igate the effects of occupational crystalline silica exposure on
mmune system parameters such as Interleukin (IL)-1�, IL-1�, IL-
, IL-4, IL-6, IL-10 and tumor necrosis factor (TNF)-� in blood
amples of Turkish ceramic workers (n = 99). The results were
ompared with healthy controls (n = 81) having no history of sil-
ca exposure. Each participant completed a detailed questionnaire

hich included questions regarding working conditions, possible
onfounding factors, smoking and alcohol consumption. Written
nformed consent was obtained from the donors. In this study,
early 50% of workers were diagnosed as silicosis and 84% of the
ilicotic workers were found to have silicosis in profusion category
. IL-1�, IL-1�, IL-2, IL-4, IL-6, IL-10 and TNF-� levels of the work-
rs were found to be significantly higher than the control group
p < 0.05). Workers older than 42 years have significantly higher
L-1� levels than the younger workers. Workers working in the
eramic plant more than 15 years, have higher IL-6 levels (p < 0.05).
hese results suggest that ceramic workers may have activated

mmune system indicative of inflammatory responses.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.629

378-4274/
P-07-04-02
Group assessment of drug substances with
same mechanism of action and safety profile for
purpose of setting occupational exposure limits

Maarten Prause, Milica Glogovac, Ester Lovsin Barle

Global Health, Safety & Environment, Novartis, Basel, Switzerland

Setting occupational exposure limits (OEL) for drug substances (DS)
is a standard approach for an occupational toxicologist responsible
for health based exposure limits determination in the pharmaceu-
tical industry. For companies with a large portfolio of DS with the
same mechanism of action and a similar safety profile a group
assessment can be an efficient alternative.

To test our hypothesis that some DS are suitable for group
assessment, we collected and assessed: angiotensin-converting
enzyme (ACE) inhibitors (10), macrolides antibiotics (7) and benzo-
diazepines (14) from our portfolio. These three groups of DS have a
well-established safety profile at therapeutic dose and comparable
preclinical data. We found a common approach in the selection of
a Point of Departure (POD) and Adjustment Factors (AF) for tested
groups, which can further be applied to other DS belonging to the
same group. The result of a group assessment is a substance-specific
OEL for each DS included.

At this poster an example of group assessment for ACE inhibitors
will be presented. In case of ACE inhibitors, clinical data were
judged to be the most relevant POD and hypotension has been rec-
ognized as the most relevant critical effect. Regarding selection of
AF as a minimum have to be considered: intraspecies variability,
LOAEL to NOAEL and bioavailability adjustment.

The proposed group assessment methodology is considered an
appropriate and resource efficient solution for companies with a
TOXLET-9879; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.629
dx.doi.org/10.1016/j.toxlet.2017.07.630
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-07-04-03
isease-modifying effects of
llergen-nanoparticle conjugates – A study in
uman alveolar co-culture models mimicking
he type 2 pre-inflamed state

obert Mills-Goodlet, Mark Geppert, Martin Himly, Albert Duschl

Department of Molecular Biology, University of Salzburg, Salzburg,
ustria

anoparticles (NPs) are getting more and more into the pub-
ic focus, since their production and use in consumer products,
ut also in medical applications, is increasing rapidly. It has
een shown that NPs bind allergens as components of a protein
orona, an interaction that may affect the allergic response towards
he bound allergens. Hence, allergen-NP interactions may pose
risk for allergic persons, in particular in occupational settings,
here they may become exposed simultaneously to elevated con-

entrations of airborne NPs and of indoor allergens. This study
nvestigates the impact of allergen-NP conjugates focusing on sil-
ca NPs and allergen extracts of major allergens, using advanced
n vitro co-culture models mimicing conditions of an established
ype 2 pre-inflamed state in the lung. Inclusion of type 2-polarized

acrophages (M2) in the co-cultures was shown by CD206 mRNA
nd surface expression and by elevated levels of the secreted
ytokine interleukin 10 using qRT-PCR, flow cytometry, and ELISA.
ptake of allergen-NP conjugates by epithelial and phagocytic cells

n co-culture was monitored by flow cytometry using fluores-
ently labelled recombinant allergens, and the cell-specific surface
arkers CD326 and CD11a, respectively. Protein corona studies

evealed a selectivity of the NPs for binding the major allergen
f a crude extract prepared from birch pollen, a major allergenic
ource. Thus, we postulate to include allergen-NP conjugates in
afety assessment studies, as more and more people suffer from
hronic allergic diseases, which do not exclude them from the work
orce

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.631

-07-04-04
omparison of buccal micronucleus cytome
ssay parameters in the pesticide-exposed
reenhouse workers with the controls

kin Cayir 1, Munevver Coskun 1, Hayal Cobanoglu 1, Mahmut
oskun 2

Health Services Vocational College, Çanakkale Onsekiz Mart
niversity, Çanakkale, Turkey
Department of Medical Biology, Medicide Faculty, Çanakkale
nsekiz Mart University, Canakkale, Turkey

e applied the buccal micronucleus cytome assay (BMcyt) to
etermine cell proliferation, cell differentiation and cell death in
xfoliated buccal cells collected from pesticide exposed individuals

n = 66) in greenhouse and compare the obtained results with the
on-exposed individuals (n = 50). Collection of samples, cell har-
esting, slide preparation, staining and microscopy was performed
ccording to Thomas et al. (2009). Additionally, a questionnaire was
 PRESS
s xxx (2017) xxx–xxx

prepared to determine the population characteristics, the pesti-
cides used for application, the pesticide exposure by duration of
working in greenhouse and pesticide application in greenhouse. In
total, 1000 cells were evaluated and the frequencies of the micronu-
clei (MN), nuclear buds (NBUDs), bi-nucleated cells (BN), karyolitic,
and pyknotic cells were determined. The median values of the pes-
ticide exposed group were found as 2.0, 0.0, 10.5, 181.5, and 2.0 for
the MN, NBUD, binucleated, karyolytic, and pyknotic cells, respec-
tively. The same values for the controls were 2.0, 0.0, 7.0, 8.0, 148.5,
and 1.0, respectively. It was observed that MN, binucleated, and
pyknotic frequencies of the pesticide exposed group were signifi-
cantly higher than the controls (P = 0.015, P = 0.016, and P = 0.004,
respectively, Mann–Whitney U Test). Multiple regression analysis
showed that smoking habit affects the MN formation. Furthermore,
age, gender, and smoking habit were found as factors increasing
the pyknotic cells frequencies. It can be concluded that pesticide
exposure due to greenhouse conditions can induce DNA damages,
chromosomal instability and cell death in which indicate a potential
risk for health.

http://dx.doi.org/10.1016/j.toxlet.2017.07.632

P-07-04-05
Respiratory health exposure measurements and
modeling in the fragrance and flavour

Maodo Malick Diop, Eric Angelini, Gerard Camerini, Patrice
Roche, Thomas Rodi, Christine Schippa, Thierry Thomas

MANE, Le Bar-sur-Loup, France

In 2001, the US NIOSH identified for the first time inhalation
exposure to flavoring substances in the workplace as a possible
occupational hazard. In this sensitive context, MANE opened its
facilities to an intensive measuring campaign with the objective
to better estimate the real level of hazardous respiratory expo-
sure of workers. Exposure to 27 hazardous volatile substances were
measured during several types of handling operations, 430 mea-
surement results were generated, and exploited to propose an
improved model derived from the well-known ECETOCTRA. The
quantification of volatile substances involved three steps: adsorp-
tion on a solid support, thermal desorption, followed by analysis
by gas chromatography-mass spectrometry. Our approach was to
examine experimental measures done in various workplaces and
to define correction factors to reflect more accurately working con-
ditions and habits. Four correction factors were adjusted: exposure
duration, percentage of the substance in the composition, pres-
ence of collective protective equipment and wearing of personal
protective equipment. Verification of the validity of the model is
based on the comparison of the values obtained after adaptation of
the ECETOC-TRA model, according to various exposure scenarios,
with the experimental values measured under real conditions. After
examination of the predicted results, 98% of the values obtained
with the proposed new model were above the experimental values
measured. As the values generated by the new model intended to
help decision-makers of the industry to implement adapted pro-

tective action and information, it was of the utmost importance to
us not to underestimate the exposure level.

http://dx.doi.org/10.1016/j.toxlet.2017.07.633

dx.doi.org/10.1016/j.toxlet.2017.07.631
dx.doi.org/10.1016/j.toxlet.2017.07.632
dx.doi.org/10.1016/j.toxlet.2017.07.633
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ynergistic effects of psyllium and allopurinol
n reducing the increased serum levels of uric
cid: A case report

lireza Ebadollahinatanzi 1, Gholamreza Arabrahmatipour 2

Department of Medicinal Plants, Imam Khomeini Higher Education
enter, Agricultural Research, Education and Extension Organization
AREEO), Institute of Technical and Vocational Higher Education,
griculture Jihad, AREEO, Karaj, Islamic Republic of Iran
Department of Biochemistry, Farabi Hospital Laboratory, Medical
ciences of Tehran University, Tehran, Islamic Republic of Iran

llopurinol is a drug which has currently been used in treatment
f some diseases such as gout and uric acid caused nephropathy.
owever, it causes to make some adverse effects such as hyper-

ensitivity syndrome, gastrointestinal intolerance and rashes. In
his study, synergistic effects resultant from concomitant use of the
lant (Plantago psyllium) and allopurinol on a patient with a highly

ncreased level of uric acid have been studied.
Case: The case was a 50-year-old woman who affected by type

diabetes mellitus and had a severe pain in her swelled legs and
ands; so that she had difficulties in normal walking. In her blood
iochemical analyses, there was seen an increased level of uric
cid (9.70 ± 0.30 mg/dL). The patient was prescribed by physician
o take allopurinol (100 mg/daily) which followed by consumption
f 5 g/daily from psyllium seeds and this action continued for two
onsecutive weeks.

Results: The results of this study showed, there were seen sig-
ificant differences between the uric acid levels in before and
fter treatment with psyllium and allopurinol (P < 0.001). After this
eriod, the level of uric acid was reached the normal value so
hat the mean level of uric acid in this patient was measured as
.60 ± 0.26 mg/dL. In light of the results of this study; it can be con-
luded that psyllium together with allopurinol can synergistically
ecrease the increased abnormality serum levels of uric acid in a

yperuricemic patient and dose dependent toxicities of allopurinol
ight be reduced.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.635

378-4274/
P-07-05-02
Determination of the maximum drug resistance
in bacterial endophthalmitis

Alireza Ebadollahinatanzi 1, Gholamreza Arabrahmatipour 2

1 Department of Medicinal Plants, Imam Khomeini Higher Education
Center, Agricultural Research, Education and Extension Organization
(AREEO), Institute of Technical and Vocational Higher Education,
Agriculture Jihad, AREEO, Karaj, Islamic Republic of Iran
2 Department of Biochemistry, Farabi Hospital Laboratory, Medical
Sciences of Tehran University, Tehran, Islamic Republic of Iran

Background: Endophthalmitis is known as an intraocular inflam-
mation and it can be formed by microbial agents. Rapid and
appropriate treatment in this disease is crucial so that the type
of drug used to treat the disease is of importance. The aim of this
study was to laboratory survey of drug resistance to mostly isolated
bacterial strains in this disease.

Methods: Culture positive isolates (n = 389) were taken from
patients who have been affected by bacterial endophtalmitis and
were referred to Farabi hospital of Medical Sciences of Tehran Uni-
versity during the years 2012–2014. Microbial Tests were based on
laboratory standards and antibiograms were derived by disk diffu-
sion method and the resistances of bacterial strains were analyzed
to Ceftazidime (CAZ), Cefazolin (CZ), Ciprofloxacin (CP), Chloram-
phenicol (C), Gentamycin (GM), Amikacin (AN), Vancomycin (V),
Oxacillin (OX), Imipenem (IMP) and Trimethoprim (SXT).

Results: Our results showed that among the antibiotics used in
this study, the maximum antibacterial resistances were related to
the drugs GM (100%) in Streptococcus pneumoniae, and CZ, SXT, V
(100%) in Pseudomonas sp, respectively. Besides, the most isolated
bacteria were found to be included staphylococcus epidermidis and
showed the maximum resistance to SXT (60.93 ± 6.62%).

Conclusions: With regard to bacterial resistance developed in
vitreous fluid, it concludes that the drugs CZ, SXT and V are not
accounted as first choice therapy for gram-negative bacteria caused
endophthalmitis. In addition, SXT drug is not effective on staphylo-

coccus epidermidis which is considered as the most isolated agent
among gram-positive bacteria.

http://dx.doi.org/10.1016/j.toxlet.2017.07.636
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premutagenic activity to vt C and the potential as a methylation
inhibitor for the MTHFR and the DNMT1 in human.

http://dx.doi.org/10.1016/j.toxlet.2017.07.638
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-07-05-03
nalysis of some findings in patients with acute
aclofen overdose according to records of the
oxicology department Krasnoyarsk emergency
ospital

atyana Shivrina 1, Leonid Iakovlev 1, Salavat Khamitovich
armanaev 2, Ildar Akhmetov 2

Department of Toxicology, Emergency Hospital, Krasnoyarsk,
ussian Federation
Toxicological Center, Federal Research and Clinical Centre of
hysical–Chemical Medicine, Moscow, Russian Federation

ackground: Baclofen, a derivative of �-aminobutyric acid, is used
or symptomatic relief of skeletal muscle spasm and spasticity.

Objective: To study some findings of intentional acute baclofen
verdose (IABO).

Methods: We have studied the records of 35 patients with IABO:
8 males, 7 females urgent hospitalized. The patient state was
ssessed according to the PSS score. The patients in the first clus-
er [I] took medicine separately (n = 16), in the second cluster [II]
ointly in group of 2–4 persons (n = 19).

Results: We found a significant (criterion Mann–Whitney,
< 0.01) accordance of pupil size: “miosis” in more severe cases,

mydriasis” – in less severe cases (PSS). We have found a signifi-
ant difference in the mean age of females and males with IABO
t = 2.02; p < 0.05): 28.0 ± 4.1 (14–41 years) and 19.3 ± 1.1 (15–37
ears), respectively. There were no differences in the severity of
oisoning in groups I and II (p > 0.05). Among the patients of the
roup II young persons prevailed (p < 0.05).

Conclusion: (1) Miosis was revealed in patients with more
evere IABO (p < 0.01). (2) The study found a difference in the mean
ge of females and males with IABO (p < 0.05). (3) According to the
ata the young persons of the group II prevailed compared to the

rst cluster (p < 0.05). (4) There are no differences in the severity of
oisoning in clusters I and II (p > 0.05).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.637
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s xxx (2017) xxx–xxx

P-07-05-04
Comparison of blueberry (Vaccinium spp.) and
vitamin C via antioxidative and epigenetic
effects in human

Mihi Yang

Research Center for Cell Fate Control, College of Pharmacy,
Sookmyung Women’s University, Seoul, Republic of Korea

Background: Chemopreventive effects and mechanisms of blue-
berry (Vaccinium spp.) are not clearly understood in human.

Hypothesis/purpose: We hypthesized blueberry would work
via antioxidative and epigenetic modulation, which is similar to
vt C.

Study design: We performed a pilot and non-inferiority study
in healthy young women (N = 12), who consumed vt C (1 g/day)
or 240 mL of blueberry juice (total polyphenols 300 mg, proantho-
cyanidine 76 mg/day) for 2 weeks.

Methods: We analyzed 8-hydroxydeoxguanosine (8-OHdG) and
malondialdehyde (MDA) levels in their urine and DNA-methylation
of global and the NQO1, MTHFR or DNMT1 in their blood.

Results: Urinary 8-OHdG levels were reduced by blueberry
consumption rather than by vt C. The methylation (%) of the
MTHFR was significantly decreased in blueberry-consumers and the
antioxidant-susceptible subgroup, whose urinary MDA levels were
decreased by the intervention. We also found a positive correla-
tion between changes of urinary 8-OHdG and of DNA methylation
at the MTHFR or the DNMT1 (ps < 0.05). However, the genetic poly-
morphism of the MTHFR (C677 T in exon 4) did not affect any above
markers.

Conclusion: Blueberry juice shows similar anti-oxidative or -

dx.doi.org/10.1016/j.toxlet.2017.07.637
dx.doi.org/10.1016/j.toxlet.2017.07.638
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ontribution of mouse carcinogenicity study
or safety assessment of pesticide approved in
apan

akeshi Morita, Moiu Toda, Kaou Inoue

National Institute of Health Sciences, Tokyo, Japan

sefulness of mouse carcinogenicity studies has been discussed in
he identification of cancer hazards of chemicals including pes-
icides. Therefore, weight of contribution of mouse bioassays in
ddition to rat bioassays was investigated to pesticides approved
n Japan. The risk assessment reports of pesticide issued by the
ood Safety Commission of Japan were used (286 pesticides, as
f April 2015). Carcinogenicity to mice or rats and its relevance
o humans were assessed. Whether key studies or not for setting
DI was also checked. From the reports, 275 pesticides with both
ouse and rat bioassay data were extracted. Of these, 161 or 33
ere negative or positive in both species, respectively; 32 (11.6%)

r 49 were positive in mouse only or rat only. Implications of the
2 pesticides which were positive in mouse only were evaluated;
(1.5%) could not be ruled out human relevancy. Total 15 (5.5%)
ouse assays were identified as key studies for ADI setting; 8 from

5 mouse positives and 7 from 210 mouse negatives. The ADIs of
he 15 pesticides were based on general toxicity, not carcinogeni-
ity. As the NOAELs from the mouse assays were close to that from
ther studies. Chemical class analysis revealed organophosphate
r organochloride pesticides will be more sensitive to mice. These
esults suggest that contribution of mouse bioassay is inconsider-
ble, resulting in low usefulness of it in addition to rat bioassay for

dentification of cancer hazards. Carcinogenicity testing strategies

ill be able to reconsider in case of e.g., no concern of genotoxicity.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.640

378-4274/
P-07-06-02
Classification and labelling of human health
and environmental hazards for chemicals:
Keeping a global perspective

Claire Terry, Manoj Aggarwal, Daland Juberg

Human Health Assessment, Dow AgroSciences, Indianapolis, IN,
United States

Introduction: There are different classification and labelling (C&L)
systems and responsible bodies for chemicals globally. Many juris-
dictions have adopted the United Nations Globally Harmonized
System (GHS); fully, partially or with amendments.

Methods: Analysis of chemicals whose harmonised C&L has
been agreed by the European Chemicals Agency (ECHA) Risk
Assessment Committee (RAC). RAC classifications (evaluated ≤24
March 2017) were compared to initial proposals from dossier sub-
mitter (DS). This covered∼1000 classifications across human health
and environmental hazard. Statistical analysis of DS and RAC con-
clusions were conducted. This ‘base set’ was compared to relevant
opinions from other expert bodies (European Food Safety Author-
ity (EFSA), International Agency for Research on Cancer (IARC), and
Joint FAO/WHO Meeting on Pesticide Residues (JMPR)).

Results: RAC agreed with majority (79%) of 999 decisions pro-
posed by DS. Where differences occurred, RAC proposed novel or
more severe classification compared to DS in 10% of cases, and less
severe in 7% of cases. Other differences (4%) were not a reflection
of severity. Of the ‘base set’ of chemicals covered by ECHA RAC rec-
ommendations (n = 232), 85 had conclusions from EFSA, 30 by IARC,
and 36 by JMPR. Although not directly comparable, ECHA conclu-
sions were compared to other bodies, illustrating discordance in
conclusions.

Conclusion: When considering global safety profiles and haz-
ard classifications of chemicals, it’s essential to consider available
information from all sources. Greater alignment, robust and pre-
dictable classifications are fundamental for chemicals and would

provide a more consistent assessment globally, providing greater
public protection.

http://dx.doi.org/10.1016/j.toxlet.2017.07.641
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iscrepancies in genotoxicity testing strategy
etween chemical and pharmaceutical product
egulations

ylvaine Bergeret, Sandy Jacobs, Maaike Bilau

Arcadis Belgium nv/sa, Brussels, Belgium

ntermediates in the production of active pharmaceutical ingre-
ients (API) are considered as manufactured/imported chemicals
nder EU REACH, but also as intermediate substances in the pro-
uction of active ingredients, with the potential of ending up as an

mpurity in the final API.
The REACH regulation and the ICH Guidelines on genotoxicity

esting and data interpretation for pharmaceuticals intended for
uman use, propose a different approach to assess genetic toxicity.

The obligation under REACH to register intermediates in chemi-
al production of legacy APIs might result in additional genotoxicity
esting with a potential business impact for industry.

In case negative in silico results in API filing is overruled by a pos-
tive result in the Ames test required under REACH, this will lead
o the need to develop/refine the methodology to quantify impuri-
ies, review existing cleaning limits and/or occupational exposure
imits.

In case of positive in vitro results, REACH requires additional
esting, independently from the applicable tonnage band. Further
n vivo investigation may conclude on negative results, overrul-
ng existing positive results. However, as these intermediates are
lready assumed to be genotoxic for years, it is unlikely that opera-
ional conditions will be adapted. Therefore, and driven by animal
elfare and cost reasons, a registrant under REACH could decide
ot to test further and to over-classify the intermediate. Using
aivers for in vivo testing and using default limits for mutagenic

ompounds might therefore be preferred options resulting in the
ost conservative approach.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.642

-07-06-04
on-clinical safety assessment of gadobenate
imeglumine (MultiHance

®
) in neonatal and

uvenile rats, including gadolinium deposition

lessandra Coppo

Bracco Research Center, Bracco Imaging Spa, Colleretto Giacosa, Italy

ultiHance
®

is a MRI contrast agent approved for adults and
ediatric patients (>2 years). To ask for extension of its approval
o 0–24 month patients, a repeated-dose intravenous toxicity
tudy in neonatal and juvenile rats was performed with single
dministrations at Post Natal Day 10 and repeated administra-
ions every four days from PND10 to PND30 at 0.6, 1.25 or
.5 mmol/kg, followed by a 60-day recovery period. Treatment was
ell tolerated up to the maximum administered dose. No mor-

ality, behavioral/neurological effects, changes in development,
exual maturation, gross pathology or laboratory parameters were
bserved. Slight histological changes in kidneys, stomach and
njection sites occurred after repeated administrations (consid-
red part of expected non-adverse histological changes induced by
adolinium-based contrast agents). Systemic exposure decreased

rom PND10 to PND30, possibly reflecting kidney function matura-
ion and more rapid clearance.

At 2.5 mmol/kg, in animals treated once, the highest gadolinium
ontent was detected in kidneys, followed by liver, femur, skin and
 PRESS
s xxx (2017) xxx–xxx

brain. At the end of recovery period, these values decreased by more
than 95%. In animals receiving repeated administrations, the same
decrease was observed in kidneys, liver and skin and, although less
evident, in femur and brain areas.

The most considerable evidence achieved in this study is the
absence of any behavioral/neurological effect related to potential
cerebellar lesions and of any histological damage in brain areas fol-
lowing single or repeated administrations (15 mmol/kg cumulative
dose) of MultiHance

®
to neonatal or juvenile rats.

http://dx.doi.org/10.1016/j.toxlet.2017.07.643

P-07-06-05
Can occupational exposure limits (OEL) be
extrapolated from permitted daily exposure
(PDE) and vice versa?

Marco Rodda, Alessandra Iavello, Enrico Gillio Tos, Lara Brunasso
Cattarello, Fabrizio Beccaris, Antonio Conto

ChemSafe Srl, Parella, Italy

PDE (�g/day) = OEL (�g/m3) × 10 m3, this formula has been pro-
posed in Q&An.3 of EMA/CHMP/CVMP/SWP/463311/2016 (release
for consultation).

The OEL and PDE assessment methodology is essentially the
same; nevertheless there are conceptual and pragmatic differences
that can lead to significantly different final values. The target popu-
lation covered by PDE is a very heterogeneous population in terms
of physiological and health status, on the other side the workers
population covered by OEL is much less heterogeneous since there
are no individuals in pediatric age and individuals with disabling
pathologies. Therefore, from a toxicological point of view, a differ-
ent point of departure may be necessary to perform an adequate
evaluation of the OEL and the PDE values, respectively. Moreover,
from a strictly mathematical point of view, the differences in tar-
get population are reflected in the use of different standard body
weights and in the use of different standard factors to account for
the variability between individuals, equal to 10 for PDE and equal
to 5 for OEL.

In conclusion, a mathematical relationship between PDE and
OEL value exists if the toxicological evaluations, dropped appropri-
ately in the different contexts of OELs and PDEs, have the same point
of departure. Only in this case the needed corrective factors due to
differences in target population (worker vs patient) and route of
exposure can be suitably applied. In all other cases it is necessary
to make 2 different evaluations: one for the OEL and one for PDE.

http://dx.doi.org/10.1016/j.toxlet.2017.07.644

P-07-06-06
The impacts of a lower protein and energy
density diet in aged male Sprague Dawley rat
studies

Mandy Horn 1, Barbara Mickelson 2

1 Veterinary Science, Research & Support, Envigo, Indianapolis, IN,
United States
2 Envigo, Madison, WI, United States

In aging and chronic toxicology studies, survival above a specific

threshold at study completion is desirable and may be required
for regulatory reasons. Diet restriction may be utilized to increase
survival; however, this is resource intensive and raises animal wel-
fare considerations. Another approach to consider is the use of a

dx.doi.org/10.1016/j.toxlet.2017.07.642
dx.doi.org/10.1016/j.toxlet.2017.07.643
dx.doi.org/10.1016/j.toxlet.2017.07.644
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ower protein, lower energy density diet. The current study utilized
cohort of male Sprague Dawley rats maintained on a 14% pro-

ein diet from 8 to 104 weeks of age. Body weight was monitored
onthly while survival was reported weekly. At study culmination,

nimals were submitted for necropsy. Lesions were characterized,
nd blood and urine. Data from the current study were compared
o data collected previously where male Sprague Dawley rats were

aintained on an 18% protein diet under similar conditions. 104-
k survivability was numerically but not statistically improved in

nimals maintained on 14% (68.5%) compared to 18% (63.3%) pro-
ein diet. Additionally, body weight was decreased by nearly 120 g
20% body weight reduction) at 104-wk of age (P < 0.05). Neoplas-
ic lesion incidence was also reduced with the 14% protein diet
n both pituitary gland and pancreas. In conclusion, the use of a
ower protein/lower energy density diet decreases body weight,

ay enhance survivability, and reduces neoplastic lesion incidence
ithout the use of diet restriction in long-term studies. This is a

iable and simple option for long-term diet maintenance of outbred
ale Sprague Dawley rats.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.645

-07-06-07
lectronic cigarette e-liquids: An assessment of

rritancy potential

atthew Stevenson

Product Science, Fontem Ventures, Bristol, United Kingdom

n 2016, the European Commission identified that e-liquids have
he potential to cause skin reactions following accidental contact
o nicotine and “other skin irritants”. The risk of accidental expo-
ure to e-liquids will be minimised as set out in the EUTPD2. Skin
rritation can be measured using in vitro methods utilising recon-
tructed human epidermis, however the ability of these methods
o assess e-liquid mixtures has yet to be determined.

The aim of the study was to assess the irritant potential of e-
iquids in the EpiDerm model (MTT Effective Time-50 protocol).
hree experimental (base liquid (50:50 propylene glycol, vegetable
lycerin), ±2.4% or 4.5% nicotine) and two commercial e-liquids
ere assessed.

The irritant potential was determined by assessing tissue via-
ility after exposure to controls and test articles. EpiDerm tissues
ere exposed to articles for either 0.5, 2, 6, 12 or 24 h, after which

he MTT cytotoxicity assay was performed.
Results indicate that the base liquid (BL) is a ‘non-irritant’ (ET50

24 h). Unsurprisingly, with the addition of nicotine, a concen-
ration dependent increase is observed (addition of 2.4 and 4.5%
icotine reduced the ET50 to 15.8 and 8.3 h respectively). It is of
ote that the commercial products were identified as ‘moderate

rritants’ (ET50 1.1–1.2 h), despite having lower nicotine concen-
rations than the experimental liquids. This suggests that certain

avours can contribute to the irritant potential and these results
emonstrate the utility of this assay as a screening tool for e-liquids.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.646
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P-07-06-08
Changes to the scope of OECD 421 and 422
studies due to the addition of endocrine
disruptor relevant endpoints

David Myers, Steven Renaut

Envigo, Eye, United Kingdom

The OECD Test Guidelines OECD 421 and 422 were last updated
on 29 July 2016 to include several endocrine disruptor relevant
endpoints, resulting in the several important changes to the study
design:

• The duration of the study has been extended by about 4 weeks
due to

• The requirement for evaluation of F0 female oestrus cycles for
2 weeks pre-treatment, with exclusion of females that fail to
exhibit 4–5 days cycles (this also means that the age of the F0
females at the start of treatment is greater than that required by
the previous guidelines)

• The requirement for a longer evaluation of the offspring up to Day
13 of lactation/age

• The range and type of evaluations on the screening test has
become much broader due to the addition of several endocrine
disruptor endpoints which include: measurement of anogenital
distance (AGD) in the F1 offspring, counting of nipples/areolae in
F1 male offspring on PND 12 or 13 and, measurement of thyroid
hormone (T4) concentrations in at least F0 males and F1 offspring
at Day 13 of age, with triggered analysis of hormone levels in F0
parent females and F1 offspring at Day 4 of age.

In conclusion, the updated study design has resulted in a longer
study, the use of older F0 females at the start of dosing and a study
with a much broader range and type of evaluations.

http://dx.doi.org/10.1016/j.toxlet.2017.07.647

P-07-06-09
New TTC dataset compilation to support
thresholds of toxicological concern in the risk
assessment of antimicrobials beyond Cramer
Classes

Vessela Vitcheva 1, Aleksandra Mostrag 2, Jie Liu 2, James
Rathman 3, Nicholas Skoulis 4, Mitchell Cheeseman 4, Chihae
Yang 5

1 Faculty of Pharmacy, Medical University of Sofia, Sofia, Bulgaria
2 Altamira LLC, Columbus, OH, United States
3 Chemical and Biomolecular Engineering, The Ohio State University,
Columbus, OH, United States
4 Steptoe and Johnson LLP, Washington, DC, United States
5 Molecular Networks, Nürnberg, Germany

Threshold of toxicological concern (TTC), based on the Munro
dataset (613 test substances) and Cramer decision tree assigning
chemicals to three toxicity classes, is an alternative method applied
in the risk/safety assessment for substances whose exposure is
very low and when appropriate data are not available. The aim of
this work was to expand the original Munro TTC dataset through
integrating existing public data sources to extend TTC approach to

antimicrobials. The expanded dataset includes over 2000 chemicals
and data from several well-established datasets, e.g., COSMOS TTC,
MUNRO, ToxRefDB, and HESS. Also included are newly compiled
data from regulatory sources including EFSA. Strict study inclusion

dx.doi.org/10.1016/j.toxlet.2017.07.645
dx.doi.org/10.1016/j.toxlet.2017.07.646
dx.doi.org/10.1016/j.toxlet.2017.07.647
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riteria (e.g., study type/duration, route of exposure, species, num-
er of doses) have been applied. The TTC database is equipped with
ools supporting the study evaluation in terms of reliability and
pplicability to derive safe human exposure thresholds applica-
le to antimicrobial chemicals. This large database increases the
obustness of the chemical domains already covered by the Munro
ataset and enables performing chemoinformatics analysis to go
eyond the Cramer decision tree. In this study, a preliminary set of
ntimicrobial chemotypes based on ToxPrints is identified to group
hemicals, taking into account the physical and biological proper-
ies that are related more directly to toxicity. Potency categories of
ntimicrobial chemotypes are then developed by correlating with
O(A)EL values. The possibility of grouping chemicals into potency
ategories beyond the Cramer Classification using the chemotypes
s then validated against the full dataset.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.648

-07-06-10
e-evaluation of thickening agents and other
ubstances from natural sources by the
uropean Food Safety Authority (EFSA)

nna Christodoulidou, Federica Lodi, Camilla Smeraldi,
damantia Papaioannou, Fabiaola Pizzo, Ana Maria Rincon,
lexandra Tard, Stavroula Tasiopoulou, Claudia Roncancio Peña

Food Ingredient and Packaging Unit, European Food Safety Authority,
arma, Italy

ood additives are substances intentionally added to food for a
pecific technological purpose. Only food additives included in a
ositive list may be used under the conditions set by Annex II of
egulation (EC) No. 1333/2008. Food additives are evaluated by
he European Food Safety Authority Panel on Food Additives and
utrient Sources added to food (ANS) with the support of the Food

ngredient and Packaging (FIP) Unit. Commission Regulation (EC)
o. 257/2010 has set up a programme for the re-evaluation of food
dditives authorised before January 2009 in accordance with Article
2 of Regulation (EC) No. 1333/2008 on food additives.

According to the type of food additive, different deadlines are
et from April 2010 (some food colours) until December 2020 (all
weeteners). The re-evaluation of thickening agents has started in
015 and it is expected to be finalised by mid 2018. So far, the
e-evaluation of seven of these food additives has been completed
Karaya Gum E 416, Locust Bean Gum E 410, Agar E 406, Guar Gum
412, Lecithins E 322, Acacia Gum E 414 and Tragacanth E 413).

he remaining substances to be re-evaluated are eight, six of which
o be completed by end of 2017 (Tara gum E 417, Xanthan Gum E
15, Konjac gum/Konjac glucomannane E 425i, ii, Carrageenan E
07, Processed Eucheuma Seaweed E 407a, Alginic acid/its salts E
00-404).
The main features of the risk assessment of these food additives
re discussed.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.649
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P-07-06-11
The revised EFSA guidance on dermal
absorption for pesticides

Harrie Buist 1, Peter Craig 2, Ian Dewhurst 3, Susanne Hougaard
Bennekou 4, Carsten Kneuer 5, Kyriaki Machera 6, Christina
Pieper 5, Daniele Court Marques 7, Gilles Guillot 7, Federica
Ruffo 7, Arianna Chiusolo 7

1 TNO, Leiden, Netherlands
2 Durham University, Durham, United Kingdom
3 Chemicals Regulation Division (CRD), York, United Kingdom
4 Danish Environmental Protection Agency (EPA), Copenhagen,
Denmark
5 Federal Institute for Risk Assessment (BfR), Berlin, Germany
6 Benaki Phytopathological Institute, Athens, Greece
7 European Food Safety Authority (EFSA), Parma, Italy

The EFSA guidance on dermal absorption was developed in 2012 to
assist applicants and risk assessors on critical aspects related to the
setting of dermal absorption values to be used in risk assessment
of active substance in Plant Protection Products (PPPs) reviewed
for approval under Regulation (EC) No. 1107/2009 and Regulation
(EU) No. 284/2013. As requested by the Commission, the guidance
has been revised based on new data from human in vitro dermal
absorption studies, made available by the European Crop Protec-
tion Association (ECPA) and the German Federal Institute for Risk
Assessment (BfR). The submitted data provides a scientific basis for
the revision of the default values to be used in absence of exper-
imental data. Moreover, the evaluation of differences between
existing guidance and guideline documents on dermal absorption
identified the need for a more harmonised approach for the eval-
uation of dermal absorption of chemicals by reviewing the current
OECD dermal absorption documents.

References

Regulation (EC) No. 1107/2009 of the European Parliament and of the Council of 21
October 2009 concerning the placing of plant protection products on the market
and repealing Council Directives 79/117/EC and 91/414/EEC.

Regulation (EU) No. 284/2013 of 1 March 2013 setting out the data requirements
for plant protection products, in accordance with Regulation (EC) No. 1107/2009
of the European Parliament and of the Council concerning the placing of plant
protection products on the market.
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P-07-06-12
A comparative assessment of e-cigarette
aerosols and cigarette smoke on in vitro
endothelial cell migration

Mark Taylor, Tomasz Jaunky, Katherine Hewitt, Frazer Lowe, Ian
Fearon, Marianna Gaca

Pre-Clinical Assessment, British American Tobacco R&D,
Southampton, United Kingdom

In vitro tests developed to model key endpoints associated with
smoking-related disease can provide valuable insights into the dis-
ease mechanisms associated with tobacco use. E-cigarette use has
increased significantly in recent years, and these endpoints may

be suitable for the assessment of these next generation nicotine
delivery products. One such test is the scratch wound assay, with
which we have previously reported reduced migratory responses
of endothelial cells following exposure to cigarette smoke extracts.

dx.doi.org/10.1016/j.toxlet.2017.07.648
dx.doi.org/10.1016/j.toxlet.2017.07.649
dx.doi.org/10.1016/j.toxlet.2017.07.650
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Aqueous aerosol extracts (AqE) were generated using the Health
anada Intense (HCI) regime for cigarettes and a modified HCI

or e-cigarettes. Using human vein umbilical endothelial cells, we
ssessed cell migration rate following artificial wounding, prior
o e-cigarette (Vype ePen) AqE exposure. Exposure to a scientific
eference cigarette (3R4F) whole smoke AqE was conducted as a
omparator. The rate of migration was assessed over a 20-h period
cross a range of AqE concentrations.

3R4F extract induced a concentration-dependent inhibition of
ndothelial cell migration, with complete inhibition at concentra-
ions >20% AqE. Exposure to e-cigarette extracts did not inhibit

igration, even at 100% concentration, and cells could migrate into
he wounded area.

Our data demonstrate that e-cigarettes do not induce the inhi-
ition of endothelial cell migration in vitro when compared to
R4F. The scratch wound assay enables the comparative assess-
ent between tobacco and nicotine products in vitro.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.651

-07-06-13
he in vitro biological assessment of a novel
ybrid tobacco product and comparison with a
igarette smoke

amien Breheny, Jason Adamson, David Azzopardi, Andrew
axter, Emma Bishop, Tony Carr, Ian Crooks, Katherine Hewitt,
omasz Jaunky, Frazer Lowe, Oluwatobiloba Oke, Mark Taylor,
imone Santopietro, Benjamin Zainuddin, David Thorne, Chuan
iu, Jame Murphy, Christopher Proctor, Marianna Gaca

Research and Development, British American Tobacco, Southampton,
nited Kingdom

igarette smoking is a risk factor for many diseases including car-
iovascular disease, lung disease, and cancer. Recently there has
een an increase in the development and consumer acceptance
f novel nicotine and tobacco products including tobacco-heating
roducts (THPs) and vapour products such as e-cigarettes.

Using a number of in vitro test methods, recently outlined as
art of a framework to substantiate the risk reduction potential of
ovel tobacco and nicotine products, we have assessed the toxi-
ological and biological effects of a novel hybrid tobacco product,
Fuse, designed to reduce toxicant exposures. Responses were com-
ared to a commercially available THP (THS) and a 3R4F reference
igarette.

Exposure matrices assessed included total particulate mat-
er, whole aerosol, and aqueous aerosol extracts obtained after

achine-puffing using the Health Canada Intense smoking regime.
he hybrid tobacco product had little or no activity across all the

n vitro assays assessing endpoints including mutagenicity (Ames),
enotoxicity (yH2AX), cytotoxicity (neutral red uptake), tumour
romotion (Bhas cell transformation), oxidative stress (ROS for-
ation, intracellular glutathione content and antioxidant response

lement activation) and endothelial cell migration (wound heal-
ng) when compared to a 3R4F reference product. The THS product
lso demonstrated significantly reduced responses. These in vitro
ssays have enabled the biological assessment of a novel hybrid
obacco product, and results suggest the product demonstrates
educed health risks. Further pre-clinical and clinical assessments

re required to understand further the risk reduction of these novel
roducts at individual and population levels.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.652
 PRESS
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P-07-06-14
Risk assessment of titanium dioxide
nanoparticles via oral exposure, including
toxicokinetic considerations

Minne Heringa, Liesbeth Geraets, Jan van Eijkeren, Rob
Vandebriel, Wim de Jong, Agnes Oomen

RIVM, Bilthoven, Netherlands

Titanium dioxide white pigment consists of particles of various
sizes, from which a fraction is in the nano range (<100 nm). It is
applied in food as additive E 171 as well as in other products, such
as food supplements and toothpaste. Here, we assessed whether a
human health risk can be expected from oral ingestion of these tita-
nium dioxide nanoparticles (TiO2 NPs), based on currently available
information. Human health risks were assessed using two different
approaches: Approach 1), based on intake, i.e. external doses, and
Approach 2), based on internal organ concentrations using a kinetic
model in order to account for accumulation over time (the preferred
approach). Results showed that with Approach 1, a human health
risk is not expected for effects in liver and spleen, but a human
health risk cannot be excluded for effects on the ovaries. When
based on organ concentrations by including the toxicokinetics of
TiO2 NPs (Approach 2), a potential risk for liver, ovaries and testes
is found. This difference between the two approaches shows the
importance of including toxicokinetic information. The currently
estimated risk can be influenced by factors such as absorption, form
of TiO2, particle fraction, particle size and physico-chemical proper-
ties in relation to toxicity, among others. Analysis of actual particle
concentrations in human organs, as well as organ concentrations
and effects in liver and the reproductive system after chronic expo-
sure to well-characterized TiO2 (NPs) in animals are recommended
to refine this assessment.

http://dx.doi.org/10.1016/j.toxlet.2017.07.653

P-07-06-15
Procedure to prevent epidemic disease for
nonhuman primate during quarantine periods

Young-Su Yang, Doo-Wan Cho, Hyung-Sun Kim, Goo-Hwa Kang,
Pill-Soo Lee, Hong-Soo Lee, Jae-Woo Cho, Dong Ho Woo,
Su-Cheol Han

Korea Institute of Toxicology, Jeongeup, Republic of Korea

Using the nonhuman primates (NHPs) has been increasing in vari-
ous fields of efficacy study and in development of pharmaceutical
candidate drugs. However, elimination of all pathogens from NHPs
is not possible because of husbandry housing challenges and ethi-
cal reasons. Furthermore, the researcher must evaluate study data
whether it is test article-related effects, common spontaneous
infections or ranges are within reference background lesions. So, it
is essential that the information of background incidences of bac-
terial, viral, parasitic, and fungal pathogens should be noted in the
facility. Add to this, the development and establishment for the
unique NHPs quarantine regulations and standard microbial qual-
ity control programs are necessary to protect colony health and
occupational health of handlers. In the case of Korea Institute of
Toxicology (KIT), we recommend that the length of quarantine can
be 40 days and three negative tuberculin (TB) skin test, serologi-

cal test for antibodies for Hepatitis B virus, exterminate insects and
pathogenic test were conducted in exporting country. In domestic
quarantine at KIT, three kinds of bacteria test (Salmonella, Shigella,
Yersinia), TB test, detailed physical exam especially oral ulcer and

dx.doi.org/10.1016/j.toxlet.2017.07.651
dx.doi.org/10.1016/j.toxlet.2017.07.652
dx.doi.org/10.1016/j.toxlet.2017.07.653
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esicle (Herpes B virus), medicated bath and clinical pathology test
ere conducted in 30–45 days quarantine periods. After domes-

ic quarantine program, general observations, detailed physical
bservations, body weight changes, urinalysis, hematology, serum
iological test and TB test were performed periodically. We suggest
hat this method will be helpful to obtain the meaningful data and
o the guidance of quarantine methods.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.654

-07-06-16
n vitro assessment of a novel prototype
-cigarette

nnette Dalrymple, Tomasz Jaunky, Anya Terry Terry, Stela
ozhilova, Andy Baxter, Jason Adamson, Katherine Hewitt, Mark
aylor, Tony Carr, Marianna Gaça

Pre-Clinical Assessment, British American Tobacco, Southampton,
nited Kingdom

-cigarettes have rapidly increased in popularity and there is a
rowing consensus that e-cigarettes hold great potential for reduc-
ng the risk associated with cigarette smoking.

The responses of a novel prototype e-cigarette and scientific
eference cigarette (3R4F) in cytotoxicity, oxidative stress and
ndothelial cell migration endpoints were assessed using the neu-
ral red uptake (NRU), glutathione ratio and wound healing assays,
espectively. Exposure matrices were whole aerosol and aqueous
erosol extracts (AqE) generated using Health Canada Intense (HCI)
egime for 3R4F or CRM81 regime for e-cigarettes. Nicotine was
easured in all exposure matrices.
3R4F whole aerosol induced a concentration dependent increase

n cytotoxicity, whereas the prototype e-cigarette resulted in
esponses comparable to the air control. 3R4F AqE reduced the glu-
athione ratio at doses >6.25%, indicative of oxidative stress and
nduced cytotoxicity at doses >12.5%. Exposure to the prototype e-
igarette AqE, even at 100% did not affect glutathione ratio or cell
iability. 3R4F AqE doses >10% inhibited endothelial cell migration
ith complete inhibition at doses >25% AqE. Prototype e-cigarette

qE, even at the 100% dose, did not inhibit cell migration.

In all assays, prototype e-cigarette exposure resulted in reduced
esponses when compared to 3R4F. These data add to the grow-
ng weight of evidence that e-cigarettes offer substantially reduced
 PRESS
s xxx (2017) xxx–xxx

toxicant exposure when compared to conventional cigarettes. Fur-
ther pre-clinical and clinical assessments are required to fully
understand the risk reduction potential of e-cigarettes at individual
and population levels.

http://dx.doi.org/10.1016/j.toxlet.2017.07.655

P-07-06-17
Development of novel threshold of toxicological
concern (TTC) for botanical extracts

Taisuke Kawamoto 1, Anne Fuchs 1, Rolf Fautz 1, Osamu Morita 2

1 Safety & Regulatory, Kao Germany, Darmstadt, Germany
2 Safety Science Research, Kao Corporation, Tochigi, Japan

Threshold of toxicological concern (TTC) is one of the promising
exposure-based approaches to evaluate potential risks for systemic
toxicity without animal testing. This concept has been developed
and validated for single substance, not for the chemical mixture.
Though various botanical extracts are used for some biological
functions and imaging, there are limited information. Thus some
reports recommended for conducting chemical characterization,
so that it can be assessed as each single substances. However,
the approach needs the resource (i.e. expert technics, instruments
and time) for the characterization. Though EFSA/WHO and Health
Canada recommended to apply Cramer III-TTC (90 �g/day) for the
mixture, the evidence for human health is still missing.

In the present study, we evaluated the novel TTC value for
botanical extracts. From literature-based survey including over
188 papers, over 144 No-Observed-Adverse-Effect-Level (NOAEL)
were corrected determined by animal experiments using botani-
cal/plant/herbal extracts as mixture. These NOAELs were divided by
general uncertainty factor (UF) of 100 used for cosmetics to deter-
mine Derived-No-Effects-Levels (DNEL). In addition, we multiplied
additional safety factor depending on the test conditions (i.e. using
mouse: 1.75, <90 days: 3). Comparing the lowest 5percentile value
derived from DNELs as novel TTC value for botanical extracts and
classical Cramer III-TTC value, novel TTC was adequately conser-
vative. This result indicates that the risk for systemic toxicity is

negligible if the exposure level of botanical extracts is below Cramer
III-TTC.

http://dx.doi.org/10.1016/j.toxlet.2017.07.656

dx.doi.org/10.1016/j.toxlet.2017.07.654
dx.doi.org/10.1016/j.toxlet.2017.07.655
dx.doi.org/10.1016/j.toxlet.2017.07.656
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-07-07
olecular toxicology
-07-07-01
ome antioxidants and anti-inflammatory
rugs can inhibit enzyme acetylcholinesterase

iroslav Pohanka, Pavla Martinkova, Adam Kostelnik, Jitka
akova

Faculty of Military Health Sciences, University of Defence, Hradec
ralove, Czech Republic

ot much is known about interaction of some compounds like caf-
eine, and others with enzyme acetylcholinesterase (AChE). In this
ork, caffeine, theobromine, theophylline, epigallocatechin gal-

ate, celecoxib, acetylsalicylic acid and others were tested for their
bility to interact with AChE. Inhibition of human AChE by celecoxib
as tested using standard spectrophotometric Ellman’s method

nd extrapolation of experimental data by Dixon plot. Interac-
ion between AChE and celecoxib was also predicted by molecular
ocking using Swiss dock software. We proved that caffeine and
ther purine alkaloids are weak inhibitors of AChE with low affinity
oward butyrylcholinesterase. Similar result was found for cele-
oxib which is an inhibitor of AChE with equilibrium inhibitory
onstant equal to 313 ± 40 �mol/l was determined and the low-
st DG was equal to −7.78 kcal/mol. Though the here revealed and
haracterized inhibition has lower effect in real conditions than the
ajor pathway (adenosine receptor in case of purine alkaloids, COX

n the case of celecoxib), the inhibitory effect would be utilized in
he next research and development of new AChE inhibitors.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.658

-07-07-02
dentification of sensitive biomarker, 3-indoxyl
ulfate, to detecting acute kidney injury

yung Sik Kim, Amit Kundu, Ji Yeon Son

Department of Molecular Toxicology, School of Pharmacy,
ungkyunkwan University, Society of Toxicology, Suwon, Republic of
orea

he identification of new biomarkers of acute kidney injury (AKI)
s important for the detection of drug-induced kidney damage.

n this study, we compared the sensitivity of a new metabolomic
iomarker, 3-indoxyl sulfate (3-IS), with traditional biomarkers for
he diagnosis of AKI using the area under the receiver operating
haracteristic (ROC) curve. Each group was administered either

378-4274/
a single dose of cisplatin (20 mg/kg, i.p.), continuous injection of
cyclosporin A (10 mg/kg, i.p.), mercury chloride (1.5 mg/kg, i.p., and
7.5 mg/kg, i.p.), or gentamicin (60 mg/kg, s.c.). Urine and plasma
samples were collected 1, 3, and 7 days after last injection of
nephrotoxicants. We also measured 3-IS levels in the serum, urine,
and kidney using HPLC. In the nephrotoxicants-treated rats, blood
urea nitrogen (BUN) and serum creatinine (sCr) levels were slightly
increased. The 3-IS levels were significantly reduced in the urine of
rats treated with cisplatin and other nephrotoxicants. In contrast,
3-IS levels were significantly elevated in the serum and kidneys
of nephrotoxicants-treated rats. The 3-IS is produced by bacterial
metabolism of tryptophan in the intestine, followed by oxidation
and sulfation in the liver. The 3-IS is mainly excreted via active
secretion by the organic anion transporter (OAT) in the proximal
tubule. Thus, reduced urinary 3-IS levels can reflect proximal tubule
injury. These results suggest that urinary 3-IS may be used as an
alternative to traditional biomarkers to predict AKI.

http://dx.doi.org/10.1016/j.toxlet.2017.07.659

P-07-07-03
Clarification of the molecular pathways
responsible for neurotoxicity of a third
generation synthetic cannabinoid: AKB48

Ezgi Öztaş 1, Mahmoud Abudayyak 2, Müzeyyen Çeliksöz 1, Gül
Özhan 1

1 Department of Pharmaceutical Toxicology, Faculty of Pharmacy,
Istanbul University, Istanbul, Turkey
2 Department of Pharmaceutical Toxicology, Faculty of Pharmacy,
Karadeniz Technical University, Trabzon, Turkey

Synthetic cannabinoids introduced into market since early 2000s.
In Turkey, the number of synthetic cannabinoid-related cases was
increased 67-folds between the years of 2011 and 2013. These
“legal highs” are dramatically popular among youth, and become
a deadly problem. The products have high affinity to cannabinoid
receptors (CB1 and CB2); leading to various clinical symptoms
from nausea, vomiting, hypo- or hypertension to life-threatening
consequences. AKB48 is classified as a third generation synthetic
cannabinoid for the first time in 2014 by the Advisory Council
on the Misuse of Drugs of United Kingdom. There is lack of the

information on the toxicity that mainly obtained from clinical and
forensic cases; however, it is believed to be similar with other psy-
choactive substances. Thus, we aimed to investigate the possible
toxicity mechanisms of AKB48 in human bone marrow neuroblas-

TOXLET-9882; No. of Pages 5

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.658
dx.doi.org/10.1016/j.toxlet.2017.07.659
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oma (SH-SY5Y) cell line. IC50 value of AKB48 was calculated as
60.91 �M by MTT assay. Oxidative damage potential was evalu-
ted by determining reactive oxygen species (ROS) production by
owcytometer, and glutathione (GSH) levels by ELISA kit. Treat-
ent with higher concentrations of AKB48 induced ROS generation

≥1.2-fold); however GSH levels did not changed. Additionally,
he regulations in cannabinoid receptors and inflammation-related
enes were determined on a qPCR platform. CB1 expression was
ncreased approximately 15-fold at lower concentrations; whereas
B2 did not expressed. IL-6 and TNF-� were up-regulated with a
ose-dependent manner, and the profiles were almost identical;
owever, MAPK8 and NF-�B were slightly regulated.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.660

-07-07-04
ryl hydrocarbon receptor is linked with novel

ood avoidance behaviour in Sprague-Dawley
ats

elma Mahiout, Jere Lindén, Ira Karppinen, Raimo Pohjanvirta

University of Helsinki, Helsinki, Finland

he aryl hydrocarbon receptor (AHR) mediates the toxicity of
ioxins, but also plays important physiological roles. Previ-
usly, below-toxic doses of 2,3,7,8-tetrachlorodibenzo-p-dioxin
nd shorter-acting AHR agonists, including �-naphthoflavone
BNF), were shown to induce strong avoidance of novel foods in
ats. In contrast, 2,4,6-tryphenyldioxane-1,3, a phenobarbital-like
nducer that activates constitutive androstane receptor instead
f AHR, did not cause it. These results suggested dependence of
he avoidance response specifically on AHR, a hypothesis tested
ere. We used littermate AHR-knockout, heterozygote and wild-
ype Sprague-Dawley rats. Young adult male rats were habituated
o chocolate for ∼20 h before exposure to a single dose of BNF
60 mg/kg ig) or the vehicle. Subsequently, chocolate consump-
ion was monitored for another 24 h. The AHR-phenotype of each
ineage was confirmed by quantifying hepatic Cyp1a1 mRNA, a
ensitive marker for AHR activation. Cyp1a1 was not found to be
xpressed in AHR-knockouts or induced by BNF, contrary to the
ther two lineages. As hypothesised, BNF failed to influence choco-
ate intake in the knockouts; both groups consumed on average
.3–6.6 g by 24 h (p = 0.875). In contrast, in both the heterozygote
nd wildtype lineages, BNF-treated rats exhibited strong chocolate
voidance, while the controls did not (respective 24-h consump-
ions: 0.35 vs 5.1 g, p = 0.006; and 1.3 vs 8.3 g, p = 0.011). These

ndings provide formal confirmation that AHR signalling is a pre-
equisite for BNF-induced novel food avoidance behaviour.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.661
 PRESS
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P-07-07-05
CYP1B1*2 and CYP1B1*3 polymorphisms and
clinical outcome in non-small cell lung cancer
patients

Mumtaz Iscan 1, Ahmet Oguz Ada 1, Asena Guler 1, Celalettin
Semih Kunak 2, Meral Gulhan 3

1 Department of Toxicology, Faculty of Pharmacy, Ankara University,
Ankara, Turkey
2 Department of Pharmacology, Faculty of Medicine, Ordu University,
Ordu, Turkey
3 Department of Chest Diseases, Ridvan Ege Hospital, Ufuk University,
Ankara, Turkey

The association between CYP1B1*2 and CYP1B1*3 polymorphisms
and response to chemotherapy and survival of patients with non-
small cell lung cancer (NSCLC) are limited and inconclusive. In
this study, CYP1B1*2 and CYP1B1*3 polymorphisms and response
to platinum-based chemotherapy and survival in 137 advanced
stage NSCLC patients were investigated. Genetic polymorphism
analyses were performed by conventional PCR and real time-PCR.
The polymorphisms of CYP1B1*2 and CYP1B1*3 did not signifi-
cantly influence the responses to chemotherapy and survival in
NCSLC patients (p > 0.05). We also analysed these gene variants
in combination with CYP1A1*2C, CYP1B1*4, CYP2E1*5B, CYP2E1*6,
CYP2E1*7B, GSTM1, GSTT1, GSTP1 exon 5, GSTP1 exon 6, GSTO1
(A140D), and TP53 (Arg72Pro) polymorphic genes that we have
previously genotyped in the same patients (Ada et al., Neoplasma,
57, 512–527, 2010; Karacaoglan et al., Turk J Med Sci, 47, 554–562,
2017). The multivariate analysis revealed that adjusted hazard ratio
(HR) of death of the combined variant genotypes of CYP1B1*2 and
CYP1A1*2C, and CYP1B1*2 and CYP1B1*4 increased significantly as
compared to wild-type genotypes (HR, 5.01; 95% CI, 1.52–16.19,
p = 0.008, HR, 3.63; 95% CI, 1.12–11.78, p = 0.032, respectively).
These results show that combined variant genotypes of CYP1B1*2
and CYP1A1*2C, and CYP1B1*2 and CYP1B1*4 are associated with
worsening of survival in NSCLC patients. (Supported by the grants
from Research Funds of Ankara University, nos: 15L0237003 and
10A3336002.)

http://dx.doi.org/10.1016/j.toxlet.2017.07.662

P-07-07-06
Dysregulated lncRNA-UCA1 contributes to the
progression of gastric cancer through
regulation of the PI3K-Akt-mTOR signaling
pathway

Chengyun Li, Geyu Liang, Jing Sui, Sheng Yang, Siyi Xu

Key Laboratory of Environmental Medicine Engineering, Ministry of
Education, School of Public Health, Southeast University, Nanjing,
China

The long non-coding RNA (lncRNA) urothelial carcinoma-
associated 1 (UCA1) has been recently shown to be dysregulated
during disease occurrence and to play an important role in the
progression of several cancers. However, the biological role and
potential regulation mechanism of UCA1 in the carcinogenesis of
gastric cancer remain unclear. In the present study, we found that
UCA1 was aberrantly upregulated in gastric cancer tissues and

gastric cancer cell lines, and was associated with TNM stage and
metastasis. UCA1 silencing significantly inhibited gastric cancer
BGC-823 cell proliferation and increased its apoptosis. We also
found that UCA1 played an important role in the migration and

dx.doi.org/10.1016/j.toxlet.2017.07.660
dx.doi.org/10.1016/j.toxlet.2017.07.661
dx.doi.org/10.1016/j.toxlet.2017.07.662
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nvasion of gastric cancer cells in vitro and in vivo. The molecular
echanism of UCA1 suggested that UCA1 regulates the PI3K-Akt-
TOR signaling proteins and their downstream mediators, to alter

astric cancer progression in vitro and in vivo. Collectively, the
esults showed a pivotal role of UCA1 in the tumorigenesis of gastric
ancer. In addition, the study characterized a novel lncRNA-mRNA
egulatory network, which may lead to a better understanding of
he pathogenesis of gastric cancer and assist in lncRNA-directed
iagnosis and therapy for this malignancy.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.663

-07-07-07
educed biological effect of e-cigarette aerosol
ompared to cigarette smoke evaluated in vitro
sing normalized nicotine dose and
NA-seq-based toxicogenomics

van Verrastro, Linsey Haswell, Andrew Baxter, Anisha Banerjee,
essica Mushonganono, Jason Adamson, David Thorne, Marianna
aça, Emmanuel Minet

British American Tobacco, Southampton, United Kingdom

-cigarette use has increased globally and could potentially offer
lower risk alternative to cigarette smoking. Here, we assessed

he transcriptional response of a primary 3D airway in vitro
odel acutely exposed to e-cigarette aerosol tested for equiva-

ent and higher nicotine delivery compared to cigarette (3R4F)
moke. Using a pFDR < 0.01 and a [fold change] > 2 threshold,
73 and 205 differentially expressed RNAs were identified for
R4F smoke at 24 h and 48 h post-exposure, respectively. Using a

ooser threshold of pFDR < 0.05 and [fold change] > 2, only 3 RNAs
ere found responsive to the highest e-cigarette aerosol concen-

ration. Geneset enrichment analysis revealed a clear response
rom lung cancer, inflammation and fibrosis-associated genes
pon 3R4F smoke exposure, and a low-confidence response from
etabolic/biosynthetic, extracellular membrane, apoptosis and

ypoxia genes upon e-cigarette exposure. A subset of 20 genes was
elected from the RNA-seq data for each treatment for validation
y qPCR using primary cell cultures from 3 different donors. The
PCR results clearly confirmed that 3R4F smoke triggers a robust
ranscriptional response when different donors are tested, with
4 out of 20 RNAs in agreement with the RNA-seq experiment.
nly two genes could be confirmed by qPCR for the e-cigarette
erosol treatments. In conclusion, these results indicated a reduced
mpact of e-cigarette acute exposure on gene expression compared
o cigarette smoke when exposure is normalized for nicotine dose.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.664

-07-07-08
n vitro RNA-seq-based toxicogenomics
ssessment of two heated tobacco products
hows device-specific transcriptomic response

insey E. Haswell, Sarah Corke, Ivan Verrastro, Andrew Baxter,
nisha Banerjee, Jason Adamson, Tomasz Jaunky, Marianna Gaca,
mmanuel Minet

Pre-clinical Assessment, British American Tobacco, Southampton,
nited Kingdom
he battery of regulatory tests used to evaluate the risk of novel
obacco products such as heated tobacco prototypes (THPs)
resents some limitations including a bias toward the apical
 PRESS
s xxx (2017) xxx–xxx 3

endpoint tested, and limited information on the toxic mode of
action. This is driving a paradigm shift towards more holistic
Systems Biology approaches. Here, we used RNA-sequencing to
compare the transcriptomic perturbations after acute exposure
of a 3D airway tissue to the aerosols of two commercial THPs
and 3R4F cigarettes. The aerosol exposure was normalized for
nicotine. 2809 RNAs were differentially expressed for the 3R4F
treatment and between 115 and 2 RNAs for the THPs (pFDR < 0.05,
FC > 1.5), respectively. The relationship between the identified RNA
features and gene ontologies associated with COPD were mapped
showing a strong association with inflammation and COPD related
terms for 3R4F. Unsupervised clustering using 131 pre-defined
pathway-focused genesets confirmed a significant enrichment for
inflammatory response, angiogenesis, wound healing, extracellu-
lar matrix adhesion and drug metabolism by cigarette smoke. In
addition, a distinction between the two heated tobacco products
was observed for the angiogenic response, wound healing and
phase I metabolism, mostly driven by CYP1A1, CYP26A1, TIMP1,
and COL3A1 gene expression. Based on equivalent nicotine deliv-
ery THPs have a reduced impact on gene expression compared
to 3R4F, furthermore different THP devices elicit a distinct gene
response.

http://dx.doi.org/10.1016/j.toxlet.2017.07.665

P-07-07-09
Ultra-slow N-acetyltransferase 2 (NAT2) and
relapses in bladder cancer patients

Silvia Selinski 1, Berit C. Geis 1,2, Holger Gerullis 3,4, Thomas
Otto 3, Emanuel Roth 5, Frank Volkert 5, Daniel Ovsiannikov 6,7,
Johannes Salem 6,8, Oliver Moormann 6, Hartmut Niedner 1,
Meinolf Blaszkewicz 1, Jan G. Hengstler 1, Klaus Golka 1

1 Leibniz Research Centre for Working Environment and Human
Factors at TU Dortmund (IfADo), Dortmund, Germany
2 Faculty of Statistics, TU Dortmund University, Dortmund, Germany
3 Department of Urology, Lukasklinik, Neuss, Germany
4 Department of Urology, Carl von Ossietzky University Oldenburg,
Oldenburg, Germany
5 Department of Urology, Evangelic Hospital, Paul Gerhardt
Foundation, Lutherstadt Wittenberg, Germany
6 Department of Urology, St.-Josefs-Hospital, Dortmund, Germany
7 Department of Urology and Pediatric Urology, Kemperhof Hospital,
Koblenz, Germany
8 Department of Urology, Cologne University, Cologne, Germany

About half of bladder cancer (BC) patients experience relapse. N-
acetyltransferase 2 (NAT2) is well-known to modulate BC risk
in persons heavily exposed to carcinogenic aromatic amines. We
investigated particularly the impact of the ultra-slow genotype on
relapse-free time after first diagnosis.

We followed up 756 genotyped cases from Lutherstadt Witten-
berg, Dortmund and Neuss. Haplotypes were reconstructed using
PHASE v.2.1.1. Chi-square tests were used to check the frequency
of relapses.

371 patients showed a relapse within the first 5 yr after BC diag-
nosis. Slow acetylators show a higher frequency of relapses than
rapid acetylators (51% vs. 46%, P = 0.154). This frequency is even
higher in ultra-slow acetylators (61%, OR = 1.81, P = 0.019) but not
in slow *5B/*5B genotypes (49%, P = 0.609). Ultra-slow acetylators
had a significantly shorter relapse free time within 5 yr after BC

diagnosis than rapid acetylators (median 0.66 vs. 0.94 yr, HR = 1.57,
P = 0.009). This trend was not that pronounced in all slow acetyla-
tors combined (0.78 yr, HR = 1.19, P = 0.127) nor in the subgroup of
NAT2*5B/*5B genotypes (0.79 yr, HR = 1.20, P = 0.255). The effect of

dx.doi.org/10.1016/j.toxlet.2017.07.663
dx.doi.org/10.1016/j.toxlet.2017.07.664
dx.doi.org/10.1016/j.toxlet.2017.07.665
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ltra-slow NAT2 is even more pronounced in smokers (HR = 1.78,
= 0.003) but absent non-smokers (HR = 0.89, P = 0.781).

Ultra-slow NAT2 seems to be associated with a higher recur-
ence risk and a shorter relapse-free time, especially in smokers.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.666

-07-07-10
omparison of molecular changes associated
ith cigarette smoke-induced toxicity
athways following mice whole body and
ose-only exposure

lrike Kogel 1, Florian Martin 1, Bjoern Titz 1, Gregory Vuillaume 1,
ikolai Ivanov 1, Emmanuel Guedj 1, Ashraf Elamin 1, Patrick
anscheeuwijck 1, Julia Hoeng 1, Manuel C. Peitsch 1, K. Monica
ee 2, Michael J. Oldham 2, William Gardner 2, Willie McKinney Jr 2

Philip Morris Product SA – Research & Development (part of Philip
orris International group of companies), Neuchatel, Switzerland
Altria Client Services LLC, Richmond, VA, United States

he inhalation toxicity of gases or aerosols is tested in a labora-
ory typically using whole-body or nose-only exposure systems.
uring whole-body exposure, rodents are surrounded in aerosols,
hereas nose-only exposure systems expose primarily the head

nd/or nasal regions. Each exposure mode has pros and cons, for
nstance, nose-only exposures limit non-respiratory exposures via
rooming but physical stress is higher in animals kept immobile for
he exposure duration.

We have evaluated lung tissue-derived data from up to four
ifferent mouse inhalation studies (one nose-only and three whole-
ody) to investigate if molecular changes are comparable between
wo different exposure modes following cigarette smoke exposure
rom the 3R4F reference cigarette.

On the gene expression level, a higher number of differentially
xpressed genes were found in the lung tissue after nose-only
xposure compared to whole-body exposure. The impact on biolog-
cal pathways such as oxidative stress and xenobiotic metabolism

ere stronger after nose-only exposure, however the involved
ignaling molecules showed a high correlation between the two
xposure modes. In the lung proteome response, iTRAQ

®
profiling

ata showed that cigarette smoke elicited comparable and signif-
cantly correlated responses including oxidative stress, xenobiotic

etabolism, and surfactant response. In addition, cytokine profiling
f the bronchoalveolar lavage fluid revealed a common inflamma-
ory response between the exposure modes.

In conclusion, cigarette smoke elicited comparable molecular
hanges in the same biological processes across nose-only and
hole-body inhalation exposure.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.667

-07-07-11
ssessing the role of celastrole on cisplatin

nduced nephrotoxicity under in vitro
onditions

ugce Boran, Aysenur Gunaydin, Ayse Tarbin Jannuzzi, Eren
zcagli, Buket Alpertunga

Department of Pharmaceutical Toxicology, Faculty of Pharmacy,

stanbul University, Istanbul, Turkey

isplatin is a highly effective antitumour agent and it is used in
he treatment of solid organ cancers such as head, neck, ovary,
 PRESS
s xxx (2017) xxx–xxx

breast, testis. However, due to its nephrotoxic, ototoxic, neurotoxic
effects cisplatin chemotherapy is limited and among these effects
nephrotoxicity is the most encountered cause of limitation. Celas-
trol is a curative compound which is found in the root extracts
of Tripterygium wilfordii and has antiinflammatory, anticancer and
antioxidant effects.

In this study, we intended to examine celastrol’s protective
activity in rat kidney epithelial cell line (NRK-52E) against cisplatin-
induced cytotoxicity, genotoxicity and oxidative stress.

In order to determine protective effects of celastrol on cis-
platin induced toxicity, cells were pretreated with doses of celastrol
(200 nM, 100 nM, 50 nM) for 24 h. Afterwards cisplatin treatments
(50 mM) were applied both with or without celastrol for 24 h. Cyto-
toxicity was evaluated with MTT, NRU, LDH assays and oxidative
parameters were evaluated with PC and GSH levels, also activities of
GPx, GR, SOD and catalase were measured after treatments. Geno-
toxicity assessment was performed by comet assay and preliminary
results will be presented.

According to our initial results, we can conclude that pre-
treatment with celastrol has a protective role in NRK-52E cells
against cisplatin-induced cytotoxicity and oxidative damage. This
protective effect may have a clinic potential in therapy for
cisplatin-induced nephrotoxicity, however, further investigations
are required.

http://dx.doi.org/10.1016/j.toxlet.2017.07.668

P-07-07-12
Toxic events induced by the antiepileptic drug
carbamazepine: Is bioactivation really involved?

Alexandra M.M. Antunes, Inês L. Martins, J. Paulo Telo, M. Matilde
Marques

Centro de Química Estrutural, Instituto Superior Técnico,
Universidade de Lisboa, Lisboa, Portugal

Carbamazepine (CBZ), is one of the most widely used antiepileptic
drugs for both adults and children. Despite its widespread use, CBZ
is associated with severe hypersensitivity reactions, which raises
concerns about its chronic use. While the precise mechanisms of
CBZ-induced toxic events are still unclear, metabolic activation to
the epoxide CBZE has been thought to play a significant role. How-
ever, this contrasts with the lack of reactivity of CBZE towards
bionucleophiles. To clarify this issue, we have compared the reac-
tivity of CBZE and CBZ towards sulphur-derived bionucleophiles
(e.g. N-acetyl-l-cysteine, glutathione). Using liquid chromatogra-
phy coupled with high resolution mass spectrometry, a rather
surprising result was obtained: multiple products were obtained by
direct reaction with CBZ, namely the same product obtained upon
ring-opening of CBZE. The product profile obtained is compatible
with a radical-mediated mechanism. Interestingly, when compared
with CBZE, the CBZ reaction is faster and more efficient, particularly
in the presence of oxygen. These results suggest that under hyper-
oxia conditions the bioavailability of the drug can be compromised.
Furthermore, the adducts obtained with these bionucleophiles sug-
gest that similar reactions with cysteine residues of proteins can
occur, which supports a role for CBZ, without the need of bioacti-
vation, at the onset of the toxic effects elicited by this drug.

Acknowledgements: Fundação para a Ciência e a Tecnolo-
gia (SFRH/BD/75426/2010, IF/01091/2013/CP1163/CT0001 and
UID/QUI/00100/2013), Programa Operacional Potencial Humano

and the European Social Fund (IF/01091/2013) are acknowledged.

http://dx.doi.org/10.1016/j.toxlet.2017.07.669

dx.doi.org/10.1016/j.toxlet.2017.07.666
dx.doi.org/10.1016/j.toxlet.2017.07.667
dx.doi.org/10.1016/j.toxlet.2017.07.668
dx.doi.org/10.1016/j.toxlet.2017.07.669
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elomere length in opiates and cannabis
busers as a marker of early aging

lena Vakonaki, Presefoni Fragkiadaki, Dimitrios Tsoukalas,
thanasios Alegkakis, Georgia Vaki, Konstantina Tsiminikaki,
tavros Plaitis, Manolis Tzatzarakis, Aristidis Tsatsakis

Department of Toxicology, Medical School, University of Crete,
eraklion, Greece

urpose: Telomere is the repetition of the sequence 5′GGTTAG3′

t the end chromosomes that protects them from deterioration.
arious studies have shown telomeres shortening by smoking and

ifestyle. The aim of this study is to evaluate if drug abuse can cause
elomeres reduction and thus cellular aging.

Materials–methods: Blood samples were collected from five
rugs abusers. Metaphase spread leukocytes were isolated from
eripheral blood of the individuals. The telomere length was
easured by 3D Quantitative Fluorescence in situ Hybridization

rocedures with a (C3TA2)3 PNA probe. Photos from 10 metaphases
f each individual were taken by a Confocal microscope and ana-
yzed by Image-J.

Results and discussion: Five individuals with a history of heavy
annabis and opiates abuse, aged from 25 to 45 years old, were par-
icipated in the study. Drug abuse was ranged from 7 to 20 years.
stimation of telomere length showed that the mean of the median
elomere length of all telomeres was lower (7507 kb) ranged from
505 to 10,871 than general population. Short telomere lengths
ere ranged in the first 10th percentile interval at 4 out of 5 cases,
hile the fifth case was between 40th and 50th percentile interval

n the telomeres length vs chronological age normogram. The per-
entage of extremely short telomeres (≤3000) was ranged from 1
o 7%.

Conclusion: Chronic cannabis and opiates abuse appear to
educe telomeres length. It is necessary to extend this study in drug

busers in state of detoxification in order to evaluate if telomeres
hortening is reversible.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.670
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P-07-07-14
Effect of polymorphism of CYP2C8 on
hydroxylation of diclofenac acyl-glucuronide

Katarzyna Ewa Lazarska, Jan N.M. Commandeur, Nico P.E.
Vermeulen

Division of Molecular Toxicology, Department of Chemistry and
Pharmaceutical Sciences, VU University Amsterdam, Amsterdam,
Netherlands

Diclofenac is a non-steroid anti-inflammatory drug widely used
in pain management. In 15% of the patients administration of
this drug results in mild increases of plasma transaminases. How-
ever, idiosyncratic liver toxicity is observed in about 4 out of
100,000 patients. Several clinical association studies summarized
in a review by Daly et al., have suggested a higher occurrence of
diclofenac induced liver toxicity in subjects expressing CYP2C8*4.
CYP2C8 is a phase I xenobiotic metabolism enzyme belonging to
the cytochrome P450 family. It is the only CYP known to metabolize
glucuronide conjugates.

In human, diclofenac metabolism results in several phase I
and II metabolites including a protein-reactive diclofenac-acyl glu-
curonide which has been proposed to trigger the immune response
observed in diclofenac-treated patients. In this study we inves-
tigated the impact of CYP2C8*4 mutation on 4-hydroxylation of
diclofenac-acyl glucuronide in vitro.

The CYP2C8 and CYP2C8*4 enzymes were cloned and expressed
in Escherichia coli. The microsomal fraction has been isolated and
used in incubations with diclofenac-acyl glucuronide. Samples
were analyzed with HPLC–UV and LC–MS.

The results of these incubation showed that CYP2C8*4 variant
is less active with regards to 4-hydroxylation of diclofenac acyl-
glucuronide than wild type CYP2C8.

In conclusion, the mutation in CYP2C8 lowers the enzyme’s
ability to metabolize diclofenac acyl-glucuronide which can lead
to reactive acyl-glucuronide accumulation in the cell. Involve-

ment of other polymorphic enzymes involved in the metabolism
of diclofenac is currently investigated in our laboratory.

http://dx.doi.org/10.1016/j.toxlet.2017.07.671

dx.doi.org/10.1016/j.toxlet.2017.07.670
dx.doi.org/10.1016/j.toxlet.2017.07.671
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pidemiological link between multiple
hemical sensitivity/idiopathic environmental
ntolerance and birth by caesarean section

entaro Watai, Kiyoshi Sekiya, Masami Taniguchi

Clinical Research Center for Allergy and Rheumatology, Sagamihara
ational Hospital, Sagamihara, Kanagawa, Japan

ntroduction: Multiple chemical sensitivity (MCS) is a disease
arked by recurrent, nonspecific symptoms attributed to low lev-

ls of chemical, biological or physical agents. There are some reports
hat MCS is a toxicogenic or psychogenic disease. However, the risk
actor for MCS is not clarified.

Objective: To clarify the epidemiological relationship between
CS and birth by caesarean section.
Methods: A case–control study of Japanese aged 20–65 years

ith self-reported MCS (cases, n = 183) and age-matched control
ubjects without MCS (controls, n = 345) was performed by using a
arge-scale Web-based research panel. Subjects answered a Web-
ased questionnaire regarding birth by caesarean section, as well
s other possible risk factors.

Results: Birth by caesarean section was significantly associated
ith an increased risk of MCS (Crude odds ratio, 8.88; 95% confi-
ence interval, 5.33–14.8; frequencies of birth by caesarean section

n cases and controls; 39.9% and 7.0%, respectively). In relation to
ccupation history, agriculture worker, drug store clerk, shoe store
lerk and cosmetics sales person were significantly associated with
CS. MCS patients were significantly more often to have been vac-

inated than controls (the frequency of ≥11 times within 10 years
ere 29.5% and 4.6%, respectively).

Conclusion: An epidemiological relationship between MCS and
irth by caesarean section has been documented. This study impli-

ates that factors other than chemical exposure may result in the
evelopment of MCS.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.673

378-4274/
P-08-01-02
Exposure data for toothpastes

Myriam Chiter 1, Marie-Pierre Gomez-Berrada 1, Inès Boudieres
Laffont 1, Aurélie Rielland 2, Sonia Guillou 2, Dominique De Javel 2,
Pierre-Jacques Ferret 1

1 Safety Assessment Department, Pierre-Fabre Dermo-Cosmetique,
Toulouse, France
2 Eurosafe, Saint Gregoire, France

Purpose: Toothpastes are intended to cleanse the oral cavity,
freshen the breath, etc. Depending on the principal effect claimed
and the country of marketing, they are considered as cosmet-
ics, over-the-counter-drugs or quasi-drugs. No matter their status,
these products must be safe. For this purpose, safety assessors need
accurate exposure information. However, exposure data are limited
and does not take into account specific consumer groups such as
children.

The main aim of this study was to determine the daily quantity
and the frequency of use of toothpaste according to subjects’ per-
sonal habits and to compare them between age and sex categories.
Furthermore, the influence of toothpaste texture (gel–paste) and
toothbrush kind (manual–electric) was also assessed.

Methods: This study was performed with 104 families (206
adults, 169 children). Subjects used their own products over a
three-week period according to their personal habits. Products
were weighed at the start and completion of the study in order
to determine the total amount of product used. Toothpaste texture
and toothbrush information (size–form–kind) were also recorded.

Results: The mean, standard deviation and P90 value of the
amounts used per day were:

Adults: 1.82 ± 0.88 g, 3.04 g; women: 1.69 g, men: 1.95 g;
Children: 1.10 ± 0.62 g, 2.19 g; girls: 1.15 g, boys: 1.05 g.

The mean, standard deviation and P90 value of frequency of use
per day were:

Adults: 1.87 ± 0.48 g, 2.30 g; women: 1.96 g, men: 1.79 g;
Children: 1.74 ± 0.46 g, 2.10 g; girls: 1.84 g, boys: 1.64 g.
Conclusion: This study provides exposure data for toothpastes,
which could be useful for safety assessors. It also reveals differences
between category of age and sex.

http://dx.doi.org/10.1016/j.toxlet.2017.07.674

TOXLET-9883; No. of Pages 6
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http://www.sciencedirect.com/science/journal/03784274
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-08-01-03
iomarker of exposure level reductions upon
witching from cigarettes to a carbon heated
obacco product

am Tuan Tran, Christelle Haziza, Andrea Donelli, Jacek
ncerewicz, Guillaume de La Bourdonnaye, Rolf Weitkunat,
rank Luedicke

PMI R&D, Philip Morris Products S.A., 2000 Neuchatel, Switzerland

obacco harm reduction is increasingly embraced by the public
ealth community with the marketing of novel nicotine con-
aining products. The carbon heated tobacco product (CHTP) is a
igarette-like tobacco product based on the principle of heating
obacco with the potential to reduce harm compared to smoking
igarettes. This randomized study over 5 days in confinement
ims at demonstrating reduced exposure to 15 harmful and
otentially harmful constituents (HPHCs) in cigarette smoke by
easuring their biomarkers of exposure levels: monohydroxy-

utenyl mercapturic acid (MHBMA), 3-hydroxypropylmercapturic
cid, S-phenylmercapturic acid, carboxyhemoglobin (COHb), total
-hydroxypyrene (total 1-OHP), total N-nitrosonornicotine,
-aminobiphenyl, 1-aminonaphthalene (1-NA), 2-
minonaphthalene, o-toluidine, 2-cyanoethylmercapturic acid,
-hydroxyethylmercapturic acid), total 3-hydroxybenzo(a)pyrene,
-hydroxy-1-methylpropylmercapturic acid and total 4-
methylnitrosamino)-1-(3-pyridyl)-1-butanol. Additionally,
icotine uptakes, Ames test, cytochrome 1A2 (CYP1A2) activity,
ere evaluated. All assessments were compared between smokers

witching from cigarettes to CHTP use (n = 41) and those who
ontinued smoking cigarette (n = 39), both ad libitum for 5 days.
n subjects who switched to CHTP, biomarkers of exposure levels

ere reduced by a minimum of 50% (COHb) to a maximum of
5% (1-NA) on Day 5 compared to baseline. Compared to cigarette
moking, Day 5 levels were 56% (total 1-OHP) to 97% (1-NA) lower
ith CHTP use. CHTP Ames reversion rates and CYP1A2 activity
ere reduced by 70% and 22%, from baseline, respectively. CHTP
icotine uptake was close to that from cigarettes. The results

ndicate that CHTP offered nicotine uptake close to that of cigarette
moking, while broadly reducing exposure to the HPHCs.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.675

-08-01-04
aternal PCB exposure might affect not only
aternal and foetal metabolome, but also
aternal gut microbiome and foetal DNA
ethylation

hisato Mori 1, Akifumi Eguchi 2, Kenichi Sakurai 2, Hidenobu
iyaso 3, Masahiro Watanabe 2, Emiko Todaka 2

Bioenvironmental Medicine, Grad Sch Medicine, Chiba University,
apan
Center for Preventive Medical Sciences, Chiba University, Chiba City,

apan
Department of Anatomy, Tokyo Medical University, Tokyo, Japan

ackground: We have reported that PCBs were detected in mater-
al blood, umbilical cord and cord blood (Fukata et al., 2005). A
irth cohort study, Chiba Study of Mother and Child Health (C-

ACH) involving multiomics analysis has been conducted since

014 (Sakurai et al., 2016). In this study, we investigated whether
aternal PCB exposure affects maternal gut microbiome and
etabolome, and foetal DNA methylation.
 PRESS
etters xxx (2017) xxx–xxx

Methods: Informed consent was obtained from the C-MACH
participants. The microbiome of 10 participants was studied.
The 16S rRNA metagenome analysis of maternal stool samples
and DNA methylation assays of umbilical cords were performed
(Tachibana et al., 2017). Serum concentrations of ionic metabolites
(263 metabolites) were analyzed using the Hydrophilic Interaction
Chromatography-Tandem Mass Spectrometry procedures.

Results and discussion: The average age and serum PCB con-
centrations of mothers were 32.4 years old (standard deviation
[SD]: 3.58) and 0.36 ng g−1 wet wt (SD: 0.18), respectively. We
found that total PCB level and one genus of gut microbiome
showed positive correlation. Metabolome analysis and enrich-
ment analysis found that serum PCBs concentration was related
to some of the metabolomes which are involved in energy
metabolism pathway in both maternal and umbilical cord sera. In
this prediction model, DNA methylation levels of six CpG sites in
cord tissue (cg20778915, cg10967430, cg04072301, cg12564102,
cg04444959, and cg08695418) were related with PCB levels in the
maternal serum.

These findings suggest that maternal PCB exposure might affect
not only maternal and foetal metabolome, but also maternal gut
microbiome and foetal DNA methylation.

http://dx.doi.org/10.1016/j.toxlet.2017.07.676

P-08-01-05
Usage patterns of oral care products

Myriam Chiter 1, Marie-Pierre Gomez-Berrada 1, Inès Boudieres
Laffont 1, Aurélie Rielland 2, Sonia Guillou 2, Dominique De Javel 2,
Pierre-Jacques Ferret 1

1 Safety Assessment Department, Pierre-Fabre Dermo-cosmétique,
Toulouse, France
2 Eurosafe, Saint Grégoire, France

Purpose: An increase in the consumption of oral care products has
been observed in the last decades. To conduct reliable safety assess-
ment, accurate exposure information is needed. Very few studies
focus on frequency data and usage patterns of oral care products.
This information is essential for realistic and specific groups expo-
sure assessment. The aim of this study was to obtain reliable data
regarding usage patterns of oral care products by age and by sex.

Methods: 1448 people (566 women, 386 men, 132 teenagers, 32
children, 32 babies) responded to a web based survey addressing
the kind of oral care product they used, their frequency of use, the
place of purchase, etc.

Results: Toothpaste is used by 100% of adults and teenagers and
98.5% of children. It’s generally used twice or three times a day by
adults (86.6%) and once or twice a day by teenagers (91.3%) and
children (89.0%). 64.5% of parents brush their baby’s teeth with a
toothbrush and half of them (32.3%) combine it with a toothpaste.

Mouthwash and dental-gingival gel are mostly used occasion-
ally.

Most of the respondents buy their toothpaste (82.2%) and
mouthwash (66.4%) at the supermarket. Concerning dental-
gingival gel, purchase at the pharmacy (49.3%) or para-pharmacy
(50.7%) is more important than for the other products.

Conclusion: This study provides frequency information and
usage patterns for three kinds of oral care products. It also high-
lights the influence of age and sex on usage patterns. Data generated
by this study provide an excellent basis for exposure assessment of

oral care products.

http://dx.doi.org/10.1016/j.toxlet.2017.07.677

dx.doi.org/10.1016/j.toxlet.2017.07.675
dx.doi.org/10.1016/j.toxlet.2017.07.676
dx.doi.org/10.1016/j.toxlet.2017.07.677
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gest that PFAAs may exert an effect on human fetal growth through
disruption of the ER function.

http://dx.doi.org/10.1016/j.toxlet.2017.07.680
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uantification of an aflatoxin B1 exposure
iomarker in human urine

aul Ortiz-Martinez, Maria Carolina De Luna-Lopez, Arturo
aldivia-Flores, Teodulo Quezada-Tristán

Universidad Autonoma de Aguascalientes, Aguascalientes, Mexico

n toxicology, biomarker is a variation in cellular or biochemical
omponents or processes, structures, or functions that is measur-
ble in a biological system or sample; these changes are induced by
enobiotics.

In the case of aflatoxin B1 (AFB1), the following compounds
liminated in the urine, have been well-defined as exposure
iomarkers: aflatoxina M1 (AFM1), aflatoxin-mercapturic acid, and
FB1-N7-Gua.

Precisely, the determination of the AFM1 concentration in urine,
orrelates with the amount of ingested AFB1 so it is a linear indi-
ator associated with its consumption.

The objective of the study is to explore the exposure to AFB1,
easuring AFM1 concentration in urine in volunteer adults (≥18

ears).
A convenience sampling (non-probabilistic sampling), was per-

ormed in Aguascalientes, Mexico. In the study both female and
ale gender were included. Informed consent was signed by the

articipants in the research.
The samples were analyzed according to directions of an ELISA

ommercial kit (detection range: 0–4.0 ng/mL).
Nowadays, 440 determination of AFM1 in urine samples, has

een performed. The study has had 46% male and 54% female vol-
nteers. The average age of the sampled participants is 20 year-old.
he 60% of samples have detectable levels of AFM1. The average
oncentration of AFM1 in urine samples is 0.40 ng/mL. The study
ill be complete during this year.

In light of these results, It is important impel studies using
iomarkers as predictive tools to detect early potential alterations
nd eventually, improve public health.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.678

-08-01-07
ioxin-like POPs induced aryl hydrocarbon

eceptor transactivity and oxidative stress
tatus in the Danish pregnant women and fetal
rowth outcomes

anhai Long, Eva Cecilie Bonefeld-Jørgensen

Centre for Arctic Health & Molecular Epidemiology, Aarhus
niversity, Aarhus, Denmark

uman exposure to lipophilic persistent organic pollutants (POPs)
s ubiquitous. The individual is exposed to a complex mixture
f POPs being life-long beginning during critical developmen-
al windows. Exposure to POPs elicits a number of species- and
issue-specific toxic responses, many of which involve the aryl
ydrocarbon receptor (AhR) and oxidative stress.

We aimed to assess the serum actual level of dioxin-like activity
f 799 Danish pregnant women collected during 2011–2013. The
ipophilic serum POPs were extracted by Solid Phase Extraction and
lean-up on Supelco multi-layer silica column and florisil column.

he integrated AhR transcriptional activity in the serum fraction
as determined using the reporter gene bioassay and expressed

s pg TCDD equivalent (TEQ) per gram serum lipid. The oxidative
tress (OS) including total antioxidant capacity (TAC) and superox-
 PRESS
etters xxx (2017) xxx–xxx 3

ide dismutase (SOD) were determined. The AhR transactivity data
was evaluated for possible association to the maternal serum levels
of POPs and birth outcomes.

The preliminary results showed that 92.8% samples elicited ago-
nistic AhR transactivity. No significant correlation between serum
AhR transactivity and pregnant women age, gestational day at
blood draw, BMI, smoking status and social economic status were
observed.

The levels of TAC and SOD in the maternal serum were in the
normal range. There is significantly positive correlation of TAC and
SOD. SOD activity negatively correlated to lipophilic POPs and some
heavy metals.

No signification association between AhR transactivity, oxida-
tive stress and birth outcomes was observed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.679

P-08-01-08
The combined xenoestrogenic activity of
perfluorinated alkyl acids in pregnant women
and indices of fetal growth

Christian Bjerregaard-Olesen, Eva Bonefeld-Jørgensen

Centre for Arctic Health and Molecular Epidemiology, Aarhus
University, Aarhus, Denmark

Background: Higher concentrations of the bioaccumulating com-
pounds perfluorinated alkyl acids (PFAAs) have been associated with
lower birth weight in animals and humans, but the mechanism
behind the association is not clear. PFAAs have been reported to
induce the estrogen receptor (ER), and estrogens might influence
the human fetal growth.

Objectives: We studied the associations between the combined
xenoestrogenic activity of PFAAs in the serum of pregnant women
and offspring birth weight, birth length, head circumference, pon-
deral index, and gestational age at birth.

Methods: We extracted the actual mixture of PFAAs from the
serum of 702 Danish pregnant women (gestational week 11–13)
from the Aarhus Birth Cohort using solid phase extraction, HPLC,
and weak anion exchange. The xenoestrogenic receptor transacti-
vation (XER) induced by the PFAA serum extracts was determined
using the stable transfected MVLN cell line. The association
between the XER and measures of fetal growth was investigated
using multivariable linear regression analyses with adjustment for
maternal age, body-mass index, and educational level.

Results: An interquartile range increase in the XER, was associ-
ated with a 49 (95%CI: 7; 90) g lower birth weight and 0.3 (95%CI:
0.1; 0.5) cm shorter birth length. Head circumference also tended
to be smaller with higher XERs.

Conclusion: Higher xenoestrogenic activities induced by PFAA
mixtures extracted from maternal serum were associated with
lower birth weight and length in the offspring. These findings sug-

dx.doi.org/10.1016/j.toxlet.2017.07.678
dx.doi.org/10.1016/j.toxlet.2017.07.679
dx.doi.org/10.1016/j.toxlet.2017.07.680
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-08-01-09
he combined xenoestrogenic and
enoandrogenic activities of serum lipophilic
OPs in Danish pregnant women and indices of
etal growth

andana Ghisari 1, Christian Bjerregaard-Olesen 1, Lisbeth S.
jeldsen 1, Manhai Long 1, Bodil Hammer Bech 2, Tine Brink
enriksen 3,4, Jørn Olsen 5, Eva Cecilie Bonefeld-Jørgensen 1,6

Centre for Arctic Health & Molecular Epidemiology, Department of
ublic Health, Aarhus University, Aarhus, Denmark
Section for Epidemiology, Department of Public Health, Aarhus
niversity, Aarhus, Denmark
Perinatal Epidemiology Research Unit, Aarhus University Hospital,
kejby, Aarhus, Denmark
Department of Pediatrics, Aarhus University Hospital, Skejby,
arhus, Denmark
Clinical Epidemiology, Aarhus University, Aarhus, Denmark
Institute of Nursing & Health Science, University of Greenland,
uuk, Greenland

ackground: Persistent organic pollutants (POPs) including
ipophilic PCBs and organochlorine pesticides can affect human
irth weight. POPs are endocrine disrupting chemicals with estro-
enic and androgenic properties. As humans are exposed to
omplex mixtures of chemicals with different biological effects, it is
mportant to assess the total combined effect of the actual chemical

ixture in the human blood.
Aim: The overall aim was to study the associations between

he combined xenoestrogenic and xenoandrogenic activities of
ipophilic POPs extracted from serum of Danish pregnant women
nd indices of fetal growth.

Methods: The actual mixture of lipophilic POPs were extracted
rom serum of 501 nulliparous pregnant women from the Aarhus
irth Cohort using solid phase extraction and HPLC followed by
nalysis of ER and AR transactivation using reporter gene assays.
he associations between the xenohormone transactivations and
easures of fetal growth were investigated using multivariable lin-

ar regression analyses with adjustment for potential confounders.
Results and conclusions: In the ER transactivation assay, 14%

f the serum extracts elicited ER agonistic and 16% antagonized
he estradiol-induced ER transactivation. In the AR-transactivation
ssay, 64% of the extracts showed agonistic effect, and 66%
ntagonized the dihydrotestosterone-induced AR transactivity.
enoestrogenic activities associated inversely with the serum lev-
ls of lipophilic POPs. Significant positive association was found
etween the xeno-antiandrogenic activities and birth weights of
irls. The low exposure levels of lipophilic POPs in Danish pregnant

omen seem to have the potential to affect human fetal growth

hrough disruption of the ER and AR function.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.681
 PRESS
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P-08-01-10
Pesticide exposure and genotoxic effects among
Bolivian farmers: A cross-sectional study

Jessika Barron Cuenca 1,2, Noemi Tirado 2, Christian Lindh 3,
Marika Berglund 1, Kristian Dreij 1

1 Institute of Environmental Medicine, Karolinska Institutet,
Stockholm, Sweden
2 Genetic Institute, Medicine Faculty, Mayor of San Andres University,
La Paz, Bolivia
3 Department of Occupational and Environmental Medicine, Lund
University, Lund, Sweden

The induction of DNA damage and oxidative stress has been
proposed as mechanisms that could link pesticide exposures to
increased risk of developing diseases such as cancer. In Bolivia,
farmers have during the last few years increased the use of pes-
ticides to enter into a more competitive global market. Exposure
to pesticides and the possible contribution of mixture effects could
thus constitute a major health risk for the Bolivian farmers.

To assess the exposure to pesticides and associated genotoxic
effects we performed a cross-sectional study on 297 volunteers
in three different Bolivian communities. Exposure and handling of
pesticides were assessed by a questionnaire and urinary pesticide
metabolite analysis. Genotoxic effects were evaluated in collected
blood samples by Micronucleus and Comet assay.

The most frequently used pesticides were methamidophos
(65%), paraquat (52%) and glyphosate (43%) and 75% of the farm-
ers reported to combine several pesticides. Notably, only 17%
of the farmers were well protected while spraying and 80%
reported to have experienced acute pesticide poisoning after spray-
ing, headache being the most common symptom. Urine analysis
showed higher levels of hydroxy-tebuconazole, 3-phenoxybencoic
acid and 2,4-dichlorophenoxyacetic acid in men compared to
women. The presence of micronuclei was also higher in men than
in women (P = 0.021) while Comet assay showed similar levels in
men and women.

In conclusion, Bolivian farmers and especially men are highly
exposed to mixtures of pesticides causing genotoxic effects in lym-
phocytes and which constitutes an increased risk of developing
cancer in the future.

http://dx.doi.org/10.1016/j.toxlet.2017.07.682

P-08-01-11
Risk assessment of electrically heated tobacco
product (EHTP) and combustible cigarettes:
Comparatory human exposure study

Olena Malysheva, Anatoliy Podrushniak, M.G. Prodanchuk

Department of nutrition studies, L.I. Medved’s Research Center of
Preventive Toxicology, Food and Chemical Safety, Ministry of Health
of Ukraine, Kyiv, Ukraine

Second-hand smoke exposure has been a major threat for public
health for recent years. At the same time, absence of combustion
have the potential to reduce levels of combustion-derived toxi-
cants in the aerosol compared with cigarette smoke, and thereby
to reduce harm to both users and bystanders.

Methods: A parallel experimental evaluation of six (CO, CO2,

benzo(a)pyrene, nicotine, formaldehyde, NH3) workplace air safety
and quality indicators related to human health (threshold limit
value-TLV) with two types of tobacco products consumed. The
study included 80 volunteers, of which 20 (25%) consumed tobacco

dx.doi.org/10.1016/j.toxlet.2017.07.681
dx.doi.org/10.1016/j.toxlet.2017.07.682
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roducts, while the rest stayed within the specified room through-
ut the experiment period in an uncontrolled way.

Results: Analyses for benzo(a)pyrene, nicotine and ammonia
uring EHTP consumption were at the response limit of the analyt-

cal detection method or n/a. 10% increase of carbon monoxide and
ormaldehyde air concentration was detected. The actual content
f the air safety indicators during and after EHTPs consumption
id not exceeded the TLVs for atmospheric air. For conventional
igarettes, CO2 content was 10*TLV; formaldehyde content was
*TLV; benzo(a)pyrene content was 2*TLV; nicotine was 2 times
igher than the RSEL for work area air nicotine; while ammonia
ontent of the room reached TLV m.s-t. for atmospheric air.

Conclusions: Consumption of conventional cigarettes in a con-
ned space, present real risk to bystanders, while ETHP has the
otential to considerably reduce the risk of harm caused by envi-
onmental “second-hand” tobacco smoke.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.683

-08-01-12
ervasiveness of breast cancer in Saudi Arabia

halini Saggu, Hasibur Rehman, Atif Abdulwahab A. Oyouni

Department of Biology, Faculty of Sciences, University of Tabuk,
abuk, Saudi Arabia

reast cancer has a major impact on the health of women world-
ide and the Saudi Arabia is no exception. It is considered the most

ommon malignancy and embodies the second leading cause of
ancer deaths after lung cancer. It is estimated that more than one
illion new cases of breast cancer are diagnosed annually. The goal

f our study was to conduct and analyze the incidences of breast
ancer in Saudi Arabia. In our study, it was found that the number of
omen with breast cancer increased steadily from 1990 to 2010.
n the basis of the number of cases, the percentage distribution
f breast cancer appears to be increasing. There were 1152 female
reast cancer cases for the year 2008, in comparison to 1308, and
473 for the year 2009 and 2010. Breast cancer ranked first among
emales accounting for 27.4% of all newly diagnosed female can-
ers (5378) in the year 2010. The average age at the diagnosis of
reast cancer was 48; weighted average was 49.8, range 43–52.
mong Saudi patients, there is a significant increase in the num-
er of cases of breast cancer, which occurs at an earlier age than in
estern countries. Continued vigilance, mammographic screening,

nd patient education are needed to establish early diagnosis and
erform the optimal treatment.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.684

-08-01-13
ssociation of PCBs and DDTs exposure with

nfertility in Pakistani population

aira Amir 1, Manolis Tzatzarakis 2, Samas Eqani 1, Alexander E.
osyrev 3, Syed Tahir Abbas Shah 1, Aristides M. Tsatsakis 2

Department of Biosciences, COMSATS Institute of Information
echnology, Islamabad, Pakistan
Laboratory of Toxicology, Department of Medicine, University of
rete, Heraklion, Greece
I.M. Sechenov First Moscow State Medical University, Moscow,

ussian Federation

ntroduction: Infertility is a disease of the reproductive system in
hich a couple is unable to conceive in twelve months of regu-
 PRESS
etters xxx (2017) xxx–xxx 5

lar unprotected sexual intercourse. High rates of infertility can be
attributed to environmental and occupational exposure to toxic
substances. Increasing rate of infertility in Pakistan needs to be
investigated. Current study was undertaken to determine the pres-
ence of endocrine disruptors PCBs and DDTs in infertile and healthy
individuals from different geographical regions of Pakistan.

Materials and methods: A total of 142 urine samples from
infertile and fertile individuals including 97 males and 45 females
were collected from different rural and urban regions of Pakistan. A
detailed questionnaire was designed and the health history of the
participants was recorded. GC–HSSPME-MS was used for the anal-
ysis of the urine samples. OriginPro and R were used for statistical
analysis.

Results and discussion: Two-way ANOVA suggests no signif-
icant difference in concentrations of PCBs between fertile and
infertile individuals (p > 0.05) in contrast to the metabolites of DDT
where significant differences were observed such as in the case of
ppDDE (p = 0.002) and for ppDDD (p = 0.003). Pearson’s test showed
a significant positive correlation between age and body mass index
and the detected levels of both PCBs and DDTs for the infertile
individuals while no correlation was depicted for the fertile group.

Conclusion: Our results suggest the relationship between DDT
exposure and fertility related issues but a further investigation
involving higher population number is suggested before making
any conclusion.

http://dx.doi.org/10.1016/j.toxlet.2017.07.685

P-08-01-14
Elevated levels of DDTs and PCBs in head hair of
infertile people from Pakistan

Saira Amir 1, Manolis Tzatzarakis 2, Raheel Qamar 1, Elena
Vakonaki 2, Aristides M. Tsatsakis 2, Syed Tahir Abbas Shah 1

1 Department of Biosciences, COMSATS Institute of Information
Technology, Islamabad, Pakistan
2 Laboratory of Toxicology, Department of Medicine, University of
Crete, Heraklion, Greece

Introduction: Infertility is a disease of either male or female repro-
ductive tract. Around 21% of the couples facing fertility related
issues in Pakistan. DDTs and polychlorinated biphenyls (PCBs) per-
sist in the environment due to their long half-life and illegal use
in developing countries. The current case control study focus to
compare the head hair levels of these pollutants in residences of
different regions of Pakistan.

Materials and methods: Hair samples from 47 females and 46
males were collected and a detailing questionnaire of health his-
tory was filled. An amount of 100 mg hair samples was washed and
analyzed using head space solid phase microextration (HSSPME)
coupled with GC-MS technique at 90 ◦C in alkaline ambient to
assess the total burden of these chemicals. For statistical analysis R
coupled with RStudio and OriginPro was used.

Results and discussion: The obtained mean concentrations
of total PCBs were 0.741 pg/mg and 2.258 pg/mg and of total
DDTs were 5.85 pg/mg and 11.30 pg/mg for control and infertile
group, respectively. Significant difference of DDTs and PCBs levels
between control and infertile group was observed using two-way
ANOVA (p < 0.005). Pearson’s test showed positive correlation of
detected DDTs and PCBs’ levels with age and body mass index for
control group while it was negative for the infertile individuals.

Gender and rural/urban region base differences were also observed.

Conclusion: Higher concentrations of DDTs and PCBs were
depicted in the hair of individuals having reproductive disorders

dx.doi.org/10.1016/j.toxlet.2017.07.683
dx.doi.org/10.1016/j.toxlet.2017.07.684
dx.doi.org/10.1016/j.toxlet.2017.07.685
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ompared to controls but further studies with higher number of
amples are required.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.686

-08-01-15
henolic endocrine disruptors’ concentration

evels in hair of Greek pregnant women

oanna Katsikantami 1,2, Vasiliki Karzi 1,2, Manolis Tzatzarakis 1,
thina Stavroulaki 1, Pelagia Xezonaki 3, Stavros Sifakis 3,4, M.
ristidis Tsatsakis 1, Apostolos Rizos 2

Laboratory of Toxicology, Medical School, University of Crete,
eraklion, Greece
Department of Chemistry, University of Crete and Foundation for
esearch and Technology-Hellas (FORTH-IESL), Heraklion, Greece
Mitera, Maternity Hospital, Heraklion, Greece
Department of Obstetrics and Gynecology, University of Crete,
edical School, Heraklion, Greece
ntroduction: Bisphenol A (BPA), triclosan (TCS) and phthalates
re widely used in consumer products as plasticizers or additives
nd they are considered as endocrine disruptors (EDs) inducing
evelopmental and reproductive toxicity in humans. Long-term
 PRESS
etters xxx (2017) xxx–xxx

exposure to EDs was assessed by the multi component analysis of
the parent compounds or their metabolites in hair head samples
collected from 25 pregnant women from Greece, during the first
and second trimester.

Methods: The extraction of the analytes was performed by
ultrasonic assisted solid–liquid methanolic extraction (4 h) of the
hair samples (100 mg) and a liquid chromatography-APCI-mass
spectrometry based protocol was applied for their analysis.

Results and discussion: All samples were positive for TCS,
48.0% were positive for BPA, 32.0% for mono-isobutyl phtha-
late (miBP), 8.0% for mono-n-butyl phthalate (mnBP) and 48.0%
for mono-ethylhexyl phthalate (mEHP). The median concentra-
tions were 66.6 pg/mg for BPA (22.8–263.6 pg/mg), 73.5 pg/mg for
TCS (18.3–1240.5 pg/mg), 24.9 pg/mg for miBP (12.5–36.9 pg/mg),
21.9 pg/mg for mnBP (10.9–33.0 pg/mg) and 33.8 pg/mg for mEHP
(11.1–152.7 pg/mg).

Conclusion: According to our knowledge, it is the first time that
these compounds are simultaneously detected in hair samples. The
detected levels for all compounds are within the range given in lit-
erature (17.0–337.5 pg/mg for BPA, 2.3–96.2 pg/mg for phthalates
metabolites). Our data demonstrate that EDs can be detected in

hair samples and further studies should be conducted in order to
investigate their possible health effects.

http://dx.doi.org/10.1016/j.toxlet.2017.07.687

dx.doi.org/10.1016/j.toxlet.2017.07.686
dx.doi.org/10.1016/j.toxlet.2017.07.687
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considered available as positive control in the tumorigenicity study
when the route of administration should be into cerebral ventricle.

http://dx.doi.org/10.1016/j.toxlet.2017.07.690
-09-01-01
ssessment of anaphylactic reactions by
ontinuous temperature measurement

ebastian Stiller, Philip Allingham, Anne-Laure Leoni

In vivo Pharmacology/Toxicology, BSL Bioservice Munich GmbH,
lanegg, Germany

gE mediated hypersensitivity reactions were shown to be the
ase of adverse life threatening symptoms. In the development
nd testing of promising counteracting substances, animal models,
specially mouse models of passively or actively induced anaphy-
axis are of great value.

The main read-out in anaphylactic models is body tempera-
ure, where typically hypothermia (a temperature drop of approx.
–6 ◦C) is recorded by rectal temperature measurements. However,
his method is thought to be a source of stress and as such can
argely influence the study outcome. To avoid interactions with the
ead out of the anaphylactic system we decided to implement the
ess stressful Anipill continuous temperature measurement system.

The anaphylaxis model was set up in a humanized mouse model.
mmunodeficient mice were engrafted with human stem cells

thereby generating chimera with human-like immune system.
nipills were implanted intraperitoneally at a body weight of at

east 18 g. More than 97% of surgical interventions were performed
ithout complications.

Our data show that the Anipill method resulted in lower drop
n body temperature when compared to animals stressed by rec-
al temperature measurement. Moreover, by continuous body
emperature measurement with an extended time period, sec-
ndary hypersensitivity reactions could be recorded which are not
ssessed with conventional rectal measurements.

In conclusion, we demonstrated that the implementation of
nipill probes as a read-out for hypothermia in anaphylaxis mod-
ls is a valuable tool to monitor temperature changes preventing a

tress-related influence on the body temperature caused by fixation
f the animal.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.689

378-4274/
P-09-01-02
Engraftment of human glioblastoma for
tumorigenicity evaluation through
intracerebroventricular injection in BALB/c
nude mice

Jung-Ho Noh, Byoung-Seok Lee, Jong-Wan Kim, Hwang-Jin Jeon,
Eun Ju Jeong

Toxicological Evaluation and Research Center, Korea Institute of
Toxicology, Daejeon, Republic of Korea

Because brain injury leads to irreversible damage to brain tis-
sue, stem cell therapy that may be differentiated into healthy and
functioning brain cells has recently attracted considerable atten-
tion. However, the unlimited proliferative capacity of the stem
cell induces concerns regarding the unanticipated tumorigenesis,
and thus tumorigenicity test becomes important for preclinical
safety evaluation of the stem cell therapy. At the same time, it’s
also important to select appropriate positive control to have the
tumorigenic competence in the injection site for the tumorigenicity
test. The objective of this study was to investigate the tumorigenic
potential of human glioblastoma, U87MG cell, as positive control,
in the intracerebroventricular injection in BALB/c nude mice before
determining the tumorigenicity of a stem cell candidate trans-
planted into the cerebral ventricle. The U87MG cells were injected
once into cerebral ventricle at dose levels of 1 × 104, 3 × 104 and
1 × 105 cells/head in BALB/c nude mice and evaluated about tumor
formation with microscopic examination during approximately 6
weeks. In conclusion, tumor growth in brain was observed from 4
weeks after the administration in all animals receiving U87MG cells
via intracerebroventricular administration, and the U87MG cell is
TOXLET-9884; No. of Pages 5

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.689
dx.doi.org/10.1016/j.toxlet.2017.07.690
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he chicken animal model for ovarian cancer
nd for pharmacological and toxicological
valuation of NGcGM3 ganglioside based
reatments

ngel Casaco, Addys Gonzalez, Luis Enrique Fernandez

Center for Molecular Immunology, Havana, Cuba

ntroduction: Ovarian cancer is the fifth most common cause of
ancer related mortality in women. The chicken is a unique experi-
ental model for studying the spontaneous onset and progression

f ovarian cancer. Furthermore, the chicken presents physiological
nd morphological characteristics that are similar to human ovar-
an cancer. It is known that normal chicken and human cells have no

etabolic pathway for NeuGc biosynthesis due to a partial deletion
n the gene that encodes CMP-Neu5Ac hydroxylase and previous
tudies have shown that many human epithelial ovarian cancers
ver-express the NeuGc-GM3, possible related with its incorpora-
ion from dietary sources due to an altered metabolism. Our aim
f this study was to evaluate the presence of NeuGc-GM3 in hen
pithelial ovarian tumors by immunohistochemistry (IHC).

Materials and methods: Slides with normal and epithelial can-
er ovarian tissues from 2.5 year old chickens were incubated with
he primary mouse anti-NeuGcGM3 ganglioside 14F7 Mab for IHC
tudies.

Results: 14F7 Mab immunorecognition was evidenced in ovar-
an tumors and not in normal tissues.

Conclusions: To the best of our knowledge, this is the first report
n the expression of N-glycolylated gangliosides in chicken epithe-
ial ovarian cancer model. The immunohistochemical study using
specific monoclonal antibody evidences NeuGc-GM3 expression

n the analyzed ovarian tumors. The absence of NeuGc-containing
angliosides in normal chicken and human tissues makes the
hicken animal model of ovarian cancer an interesting and relevant
odel for further pharmacological and toxicological investigations

n NeuGc-GM3 ganglioside based immunotherapy.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.691

-09-01-04
reliminary results on acute toxicity of
etraethylammonium salt of salinomycin acid

alina Kamenova 1, Yordanka Gluhcheva 2, Ekaterina Pavlova 2,
ulana Ivanova 3

Department of Analytical Chemistry, Faculty of Chemistry and
harmacy, Sofia University “St. Kliment Ohridski”, Sofia, Bulgaria
Institute of Experimental Morphology, Pathology and Anthropology
ith Museum, Bulgarian Academy of Sciences, Sofia, Bulgaria
Department of Chemistry and Biochemistry, Physiology and
athophysiology, Faculty of Medicine, Sofia University “St. Kliment
hridski”, Sofia, Bulgaria

alinomycin selectively kills cancer stem cell and multidrug resis-
ant cancer cells. In vivo studies however revealed that salinomycin
as a narrow therapeutic index (LD50 = 50 mg/kg b.w., mouse,
ral). Therefore, the synthesis of salinomycin derivates with lower
oxicity is required. The aim of this study was to evaluate the
cute toxicity of tetraethylammonium salt of salinomycinic acid.

ixty-day-old male ICR mice were randomized into five groups.
he animals in each group obtained orally tetraethylammonium
alt of salinomycinic acid in a single dose of 126, 158, 200, 250
nd 316 mg/kg b.w. respectively. The acute toxicity of the com-
 PRESS
gy Letters xxx (2017) xxx–xxx

pound was evaluated 24 h after the treatment. No mortally or
signs of neurotoxicity caused by the antibiotic were observed.
The LD50 was higher than 250 mg/kg b.w. The treatment of the
animals with the salnomycin’s salt at any dose did not cause clin-
ically significant alterations of the serum levels of total protein,
glucose, urea, aspartate aminotransaminase, alanine aminotrans-
ferase, gamma-glutamyltransferase and �-amylase compared to
the normal control values. Significantly increased serum levels of
creatinine (CR), albumin (Alb) and alkaline phosphatase (ALP) in
animals treated with salinomycin’s salt were observed. Further
studies will be conducted to assess in details the effect of salino-
mycin’s salt on CR, Alb and ALP at different time periods after the
treatment.

Acknowledgement: The financial support by Sofia University
“St. Kliment Ohridski” Science Fund (grant 80.10-102/2017) is
acknowledged.
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P-09-01-05
Immunological safety evaluation in Göttingen
minipigs: The CONFIRM initiative

Jacques Descotes 1, Linda Allais 2, Philippe Ancian 3, Henrik
Duelund Pedersen 4, Claire Friry-Santini 5, Antonio Iglesias 6, Tina
Rubic 7, Hollie Skaggs 8, Peter Vestbjerg 4

1 Claude Bernard University, Lyon, France
2 Charles River Laboratories, Saint Germain sur l’Arbresle, France
3 CiToxLAB France, Evreux, France
4 Ellegaard Göttingen Minipigs, Dalmose, Denmark
5 Galderma R&D, Sophia-Antipolis, France
6 Roche Innovation Center, Basel, Switzerland
7 Novartis, Basel, Switzerland
8 Janssen R&D, Beerse, Belgium

The EU Framework-6 RETHINK Project generated a wealth of data
showing that the minipig is a relevant animal model for use in
regulatory toxicology studies. Today, there is a growing need to
consider non-rodent species for immunological safety evaluation,
especially because of the ongoing development of drug candidates
targeting the immune system. Minipigs have been suggested to
be attractive substitutes to non-human primates. There are, how-
ever, remaining gaps in our understanding of normal and abnormal
immune responses, and the practice of immunological safety eval-
uation in minipigs. In addition, only few immunotoxicity data
have so far been generated in minipigs. The CONFIRM Initiative
is a COllaborative Network For Immunological safety Research in
Minipigs intended to serve as a catalyst for research by assisting and
bringing together fundamental, translational and regulatory efforts
from individual researchers as well as academic/private organiza-
tions; initiating and coordinating a collaborative network focused
on selected aspects of immunological safety evaluation in Göt-
tingen minipigs; and spreading knowledge and new findings to
the scientific and regulatory toxicology community. The network
is governed by a Steering Committee comprising representatives
of pharmaceutical companies, CROs and academia. Free member-
ship is granted after full acceptance of the CONFIRM Charter and

dx.doi.org/10.1016/j.toxlet.2017.07.691
dx.doi.org/10.1016/j.toxlet.2017.07.692
dx.doi.org/10.1016/j.toxlet.2017.07.693
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toxicity in a model bridging the gap between in vitro and in vivo
assays.

http://dx.doi.org/10.1016/j.toxlet.2017.07.696
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ptimization of semi-occlusive dermal
xposure method in pregnant and lactating rats

irsten Hartman Van Dycke, Francois van Otterdijk, Chantal
eerens, Harrie van der Eerden, Harry Emmen, Manon
eekhuijzen

Charles River Den Bosch, ’s Hertogenbosch, Netherlands

commonly used method for (semi) occlusive dermal exposure
n rats is full body wrap, for which the correct tightness is essen-
ial. The consequences of imbalance range from potential mortality
o detachment of the wrapping and consequent insufficient der-

al exposure and increased oral exposure. Additional practical and
cientific challenges arise when implemented in pregnant and lac-
ating rats. Our aim was to overcome these technical difficulties
nd improve animal welfare, by setting up a method for semi-
cclusive dermal exposure for use during gestation and lactation. A
ermal patch consisting of a gauze dressing on non-irritating tape
overed by a film dressing was applied on the dorsal surface of
he animals. These dermal patch applications were combined with
omir jackets including dermal inserts and tested in 2 male and 2
emale Wistar Han rats. Initially, the animals were trained to wear
he Lomir jackets for up to two weeks and subsequently animals
ere treated for 6 h per day with 1 mL of vehicle (corn oil) dur-

ng pre-mating, mating, gestation up to Day 19 post-coitum and
actation from Day 4 onwards. During exposure pups were kept

ith their dams. Development of body weight for the parental ani-
als and pups were normal throughout the experiment, and skin

rritation was limited and transient. No difficulties were observed
uring lactation. In conclusion, the described method proves suc-
essful for dermal exposure in pregnant and lactating rats, and is
ecommended as alternative for the full body wrap method because
f improved animal welfare.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.694

-09-01-07
cute and subchronic oral toxicity study of
ntihypertensive polyherbal preparation,
erbamon

ti Nurwening Sholikhah, Mustofa Mustofa, Dwi Aris Agung
ugrahaningsih, Fara Silvia Yuliani, Setyo Purwono, Ngatidjan
gatidjan

Department of Pharmacology and Therapy, Faculty of Medicine,
niversitas Gadjah Mada, Yogyakarta, Indonesia

erbamon is Indonesian polyherbal preparation as antihyperten-
ive agent which containing: Allium sativum, Belericae fructus,
urcumae aeruginosae, and Amomi fructus. This study was con-
ucted to evaluate the acute and subchronic oral toxicity of
erbamon in rats. The acute toxicity study was conducted on 6

emale Wistar rats using fixed dose method. The preliminary study
n one rat with dose of 300 mg/kg did not show any sign and symp-
oms of toxicity, so that the preliminary study continued on one
at with dose of 2000 mg/kg. The preliminary study with dose of
000 mg/kg did not show any toxicity signs and symptoms as well.
o that, the study continued at dose of 2000 mg/kg on other 4 rats.
ach animal was observed for the first 24 h and continued for 14

ays. There were no significant toxic effects and no death observed
ntil the end of the study, showed that the lethal dose 50% (LD50)
f Herbamon was >2000 mg/kg. The macroscopic and microscopic
xamination of internal organs showed no symptoms of toxicity.
 PRESS
gy Letters xxx (2017) xxx–xxx 3

At the subchronic toxicity study, the Herbamon with doses of 126,
252, and 1000 mg/kg per day were administered on 80 Wistar rats
for 90 days orally. There were no significant toxic effects observed
at all dose on symptom, macroscopic and microscopic examina-
tion. These findings showed that the long term oral administration
of polyherbal preparation, Herbamon for 90 days did not cause
subchronic toxicity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.695

P-09-01-08
Worm-on-a-chip: Fully automated whole
organism platform for screening and
identification of toxicity using the nematode
Caenorhabditis elegans

Robert Mader 1, Laurent Mouchiroud 2, Matteo Cornaglia 3,
Martin A.M. Gijs 3, Johan Auwerx 2

1 Translational Medicine, Debiopharm International SA, Lausanne,
Switzerland
2 Laboratory of Integrative and Systems Physiology, Ecole
Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland
3 Laboratory of Microsystems, Ecole Polytechnique Fédérale de
Lausanne (EPFL), Lausanne, Switzerland

Currently, a gap exists between in vitro assays capable of detec-
ting specific types of toxicity and animal toxicity studies allowing
identification of several different toxicities at once. From ethical
and financial aspects, the frequent use of vertebrates to identify
toxicities in a screening program is questionable.

In this context, the roundworm Caenorhabditis elegans appears
as an attractive alternative, offering a good compromise between
the simplicity of cellular models and the complexity of vertebrates.
It has previously demonstrated predictive value for mammalian
toxicity.

The protocols used to date rely almost entirely on labori-
ous manual handling and time-consuming direct observation by
the operator. Therefore, we have developed an innovative fully
automated platform for worm handling and observation, com-
bined with dedicated software for data collection and analysis.
Our microfluidic device has been developed with the goal of auto-
mated medium throughput high-content phenotyping of worms
by recording several parameters in real-time. This model requires
only minute amounts of compound and can potentially identify the
mechanism of toxicity through specific phenotypic patterns within
3 days.

To demonstrate the utility, we validated our platform by
screening compounds with well-defined toxicity profiles. By
recording several parameters (e.g. larval growth, fertility, mobil-
ity) over 3 days, we were able to identify distinct patterns related
to specific toxicity profiles of the tested compounds.

In conclusion, we propose an innovative solution for rapid iden-
tification of toxic compounds and their potential mechanism of

dx.doi.org/10.1016/j.toxlet.2017.07.694
dx.doi.org/10.1016/j.toxlet.2017.07.695
dx.doi.org/10.1016/j.toxlet.2017.07.696
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he value of plasma metabolomics to define
aternal toxicity in rat developmental toxicity

tudies

erner Mellert 1, Jana Keller 1, Saskia Sperber 1, Xiaoqi Jiang 1,
olker Strauss 1, Eric Fabian 1, Michael Herold 2, Tilmann Walk 2,
ennard van Ravenzwaay 1, Hennicke Kamp 1

BASF SE, Ludwigshafen, Germany
Metanomics GmbH, Berlin, Germany

n the context of prenatal developmental toxicity studies (PTS) in
ats, the assessment of maternal toxicity is crucial for the regulatory
lassification of substances. Maternal toxicity is usually examined
y clinical parameters (clinical findings, food consumption, body
eight), and in some cases complemented by clinico-chemical and
athological parameters. Therefore, there is a risk that maternal
oxicity may not be noticed in regulatory studies. BASF and meta-
omics established the database MetaMapÒTox for the detection of
oxicological modes of action (MOA) based on metabolic profiles in
at plasma. Based on approximately 250 endogenous metabolites,
100 MOAs can be differentiated. We have applied metabolomics
o examine if metabolomics would provide more information to
dentify maternal toxicity. Metabolome analysis was performed
n plasma of pregnant rats on gestational day 20. In >30 studies

e compared the sensitivity of routine maternal toxicity param-
ters with those of metabolomics. All studies were performed in
ur AAALAC-accredited laboratory. Basically, comparable sensi-
ivity was noted. However, in ca 20% of the studies metabolome
nalysis showed effects in dose levels below the classical “NOAEL”.
hese results suggest that a more thorough analysis of maternal
oxicity, e.g. by using ‘omics technologies’, may be a useful way to
etter identify maternal toxicity in PTS.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.697

-09-01-10
cular monitoring in continuously infused
roup housed monkeys

dèle Bouhraoua, Jérémy Silvano, Caroline Dauzat, Josée Perron,
ramila Singh, Roy Forster

CiToxLAB France, Evreux, France

he objective of this study was to establish minimally invasive
cular techniques suitable for high resolution retinal imaging and
cular monitoring. Animals were group housed in two groups
nd received 0.9% saline or 5% dextrose via continuous ambu-
atory infusion for 5 weeks. Standard ophthalmological exams,
cular coherence tomography (OCT) imaging and tonometry were
erformed on both eyes at pretest and following single topical
dministration of betaxolol (in one eye) on week 1 and week
. No significant ophthalmological changes were observed at the
nd of the treatment period compared to pretest in either group.
ntraocular pressure was similar at all timepoints and comparable
n both eyes. Indirect ophthalmoscopy and slit lamp examina-
ions were normal in all animals at pretest, week 1 and week 5.
linical pathology results were all within the normal range, and
nimals maintained normal body weights and food consumption
hroughout the study. Qualitative OCT evaluations in week 1and

t the end of the study resulted in high quality retinal imaging,
howing no tissue alterations and no changes in retinal thickness.
either continuous infusion nor topical administration of betaxolol
ltered ophthalmological exams, intraocular pressure or imaging
 PRESS
gy Letters xxx (2017) xxx–xxx

of the retina in group housed monkeys. This model provides an
appropriate, minimally invasive option for evaluating ocular status
including high resolution imaging.

http://dx.doi.org/10.1016/j.toxlet.2017.07.698

P-09-01-11
Ambulatory continuous intravenous infusion in
group-housed non-human primates

Josée Perron, Pramila Singh, Jimmy Pinard, Roy Forster

CiToxLAB France, Evreux, France

Many new drugs (for example, oncology drugs, biologicals) are
administered by continuous intravenous infusion, requiring the
use of this administration route in non-clinical animal safety stud-
ies. When working with nonhuman primates (NHPs), there is
increasing awareness of the benefits of group-housing during safety
studies and we have been running toxicity studies in NHP’s under
group-housed conditions for several years. For infusion toxico-
logy studies this brings additional technical and organizational
challenges. In the work presented here we have evaluated the feasi-
bility of ambulatory infusion in group-housed nonhuman primates.
Cynomolgus monkeys were surgically implanted with a medical
grade catheter via the femoral vein, opening in the vena cava. The
catheter was connected to an ambulatory infusion line issuing from
the infusion pump. Monkeys were then fitted with a protective
jacket housing the infusion pump with reservoir. The catheterized
monkeys were group-housed in small groups. Over a period of 5
weeks groups of animals received either 0.9% saline or 5% dex-
trose for injection by continuous infusion. Group-housing did not
interfere with the continuous administration of the dose formula-
tions of saline or dextrose. These vehicles were well-tolerated and
no adverse effects were observed in terms of clinical signs, body
weight or clinical pathology. Macroscopically, tissue changes were
comparable to findings in single-housed catheterized animals. In
conclusion, the continuous intravenous infusion mode of admin-
istration is considered compatible with group-housing of NHPs in
non-clinical regulatory studies.

http://dx.doi.org/10.1016/j.toxlet.2017.07.699

P-09-01-12
Juvenile development of minipigs over the first
16 weeks

Päivi Susanna Worsøe, Christina Skytte, Jes Tovborg Jensen, Kari
Kaaber

CiToxLAB Denmark, Lille Skensved, Denmark

Juvenile Göttingen minipigs are a good model of early (juvenile)
human development but relatively limited background data is cur-
rently available for these animals. We have undertaken a study
to provide reference developmental data over the juvenile period
from birth to age 16 weeks. At this age, animals are sexually mature
and are considered young adult animals. This is the starting age
generally used for allocation for regulatory toxicology studies.

In the present study 24 Göttingen minipigs (12M + 12F) were
monitored for standard toxicology parameters from birth to 16
weeks. Pregnant sows were received in our facility and piglets

derived from 7 litters were housed with the sows until wean-
ing at age of 4 weeks, and thereafter group housed (3 per group)
in a GLP accredited facility. Clinical observations were recorded
daily. Growth was monitored by twice weekly weighing and

dx.doi.org/10.1016/j.toxlet.2017.07.697
dx.doi.org/10.1016/j.toxlet.2017.07.698
dx.doi.org/10.1016/j.toxlet.2017.07.699
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eekly measurement of crown-rump length. Blood sampling and
rine collection were undertaken regularly for clinical pathol-
gy parameters which included immune cell phenotyping by
ow cytometry. Neurological examinations, opthalmoscopic and
lectro-cardiographic examinations were performed at 3, 7, 11 and
5 weeks.

This study provides background data representative of nor-
al growing Göttingen minipig and useful information about its

eveloping physiology. Our results confirm the importance of age-
atched background data in juvenile studies, and will provide

aluable reference data for the interpretation of juvenile toxicology
tudies.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.700

-09-01-13
ldehyde oxidase metabolism route inhibition
ia sodium tungstate in imidacloprid exposed
abbits

lexander Vardavas 1, Manolis Tzatzarakis 1, Polychronis
tivaktakis 1, Persefoni Fragkiadaki 1, Athanasios Alegakis 1, John
siaoussis 2, Christina Tsitsimpikou 3, Félix Carvalho 4, Aristidis
satsakis 1

Laboratory of Toxicology, Medical School, University of Crete,
outes Campus, Greece
Laboratory of Anatomy, Medical School, University of Crete, Voutes
ampus, Greece
Department of Hazardous Substances, Mixtures and Articles,
eneral Chemical State Laboratory of Greece, Athens, Greece
UCIBIO-REQUIMTE, Department of Biological Sciences, Faculty of
harmacy, University of Porto, Porto, Portugal

urpose: Imidacloprid (IMI) can be metabolized by aldehyde oxi-
ase (AOX) and CYP metabolic systems. AOX activity reduction in

MI metabolism is examined by using sodium tungstate (ST). Con-
entrations of AOX metabolites (desnitro-imidacloprid, IMI-NH)
nd CYP metabolites (6-chloronicotinic acid, 6-CNA), were mon-
tored in various matrixes of rabbits exposed either to IMI alone or
o-exposed to IMI and ST, in order to inhibit AOX activity.

Methods: Nine New Zealand male rabbits were separated
qually into three groups, corresponding to the control group that
eceived tap water, the IMI group that received 360 mg IMI/500 ml
ater/rabbit/exposure day and the co-exposed group that

eceived 360 mg IMI + 1000 mg ST/500 ml water/rabbit/exposure

ay. Metabolites were measured after the first and second month
f administration in all groups and all matrixes.

Results: IMI urine levels significantly increased by the end of
he study for IMI groups (F = 12.77, df = 1.4, p = 0.023) and IMI-NH
 PRESS
gy Letters xxx (2017) xxx–xxx 5

metabolite levels showed to be reduced, affected by the addition of
ST (F = 109.99, df = 1.4, p < 0.001). 6-CNA was not detected in blood
while the urine levels of 6-CNA and IMI-NH blood levels remained
unaffected from the addition of ST.

Conclusion: Based on urine excretion, IMI-NH metabolites in
the IMI-ST group were reduced by 91% compared to the IMI group
observed at the end of each administration scheme proving the
ability of ST to reduce the activity of AOX.

http://dx.doi.org/10.1016/j.toxlet.2017.07.701

P-09-01-14
Application of duplex sequencing for in vivo
mutation analysis in the cII transgene and
endogenous genes in Big Blue

®
mice

Robert Young 1, Jesse Salk 2, Mark Fielden 3, Clint Valentine 2,
Rohan Kulkarni 1, Sheroy Minocherhomii 3

1 Toxicology, BioReliance, Rockville, MD, United States
2 TwinStrand Bioscience, Seattle, WA, United States
3 Amgen, Thousand Oaks, CA, United States

Error-corrected next generation sequencing (NGS) was used to
measure chemically-induced mutations in both the cII transgene
used in the Big Blue

®
(BB) transgenic rodent (TGR) mutation assay,

and in native mouse genes. Currently, TGR mutation assays detect
cII mutants through plaque formation. Standard NGS is unusable
for low-frequency mutation detection due to its high error rate
(∼1 error/103 bases sequenced). Error-corrected NGS has a dras-
tically lower error rate (∼1/108 bases), permitting detection of rare
mutations. We report on application of duplex sequencing (DS)
to evaluate mutant frequency (MF) and spectrum in control, ENU
and BaP exposed BB C57BL6 male mice. Mutation load in ENU and
BaP-treated bone marrow and liver was significantly increased rel-
ative to controls, comparable to traditional BB cII mutant plaque
frequency (MF). Spectrum evaluation revealed distinctive patterns
of INDELS and single base substitutions in each treatment group.
Triplet base analysis demonstrated that adjacent nucleotide con-
text strongly modulates mutagenic potential; the most extreme
hotspots were CCG and CGC for BaP and GTG and GTC for ENU.
DS was extended to 4 endogenous genes: Polr1c, rhodopsin, hap-
toglobin, and beta-catenin. Again, MF increased in animals exposed
to ENU and BaP, but varied significantly by genomic locus, likely
reflecting transcriptional status. DS is a promising alternate method
for detecting mutations in the cII transgene, an accepted pre-
clinical safety biomarker in TGR assays, but more importantly,

may facilitate development of new risk assessment tools based on
endogenous cancer-related genes.

http://dx.doi.org/10.1016/j.toxlet.2017.07.702

dx.doi.org/10.1016/j.toxlet.2017.07.700
dx.doi.org/10.1016/j.toxlet.2017.07.701
dx.doi.org/10.1016/j.toxlet.2017.07.702
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-09-02
n vitro toxicology

Tracker can identify an aneugenic MOA by inhibition of cell cycle
kinases.
-09-02-01
mics-based in vitro verification of an adverse
utcome pathway of cholestatic liver injury

obim M. Rodrigues 1, Laxmikanth Kollipara 2, Umesh
haudhari 3, Agapios Sachinidis 3, René P. Zahedi 2, Albert
ickmann 2, Annette Kopp-Schneider 4, Xiaoqi Jiang 4, Hector
eun 5, Jan Hengstler 6, Tineke Vanhalewyn 1, Joery De Kock 1,
amara Vanhaecke 1, Vera Rogiers 1, Mathieu Vinken 1

Department of In Vitro Toxicology and Dermato-Cosmetology, Vrije
niversiteit Brussel, Brussels, Belgium
Leibniz-Institut für Analytische Wissenschaften – ISAS – e.V,
ortmund, Germany
Institute of Neurophysiology and Center for Molecular Medicine
ologne, University of Cologne, Cologne, Germany
Division of Biostatistics, German Cancer Research Center,
eidelberg, Germany
Computational and Systems Medicine, Department of Surgery and
ancer, Imperial College London, London, United Kingdom
Leibniz Research Centre for Working Environment and Human
actors, Technical University of Dortmund, Dortmund, Germany

n adverse outcome pathway (AOP) construct has been previ-
usly introduced to pinpoint the mechanisms in drug-induced
holestasis. The molecular initiating event in this AOP is the inhi-
ition of the bile salt export pump (BSEP), while the key events
hat are triggered include bile accumulation, induction of oxida-
ive stress and inflammation, cell death and the activation of
pecific nuclear receptors. The present study was set up to eval-
ate the reliability of this AOP for cholestatic liver injury and
o come up with new biomarkers that support its key events.
or this purpose, human hepatoma-derived HepaRG cells were
xposed to subcytotoxic concentrations of bosentan, a potent
SEP inhibitor, known to clinically induce cholestasis. The cellular
esponse to the inflicted toxicity was evaluated by means of tran-
criptomics, proteomics and metabolomics techniques. Pathway
nalysis of both transcriptomics and proteomics data identified
holestasis as a major toxicological event. Transcriptomics results
urther showed several of the predicted gene changes related to
he activation of nuclear receptors. Induction of oxidative stress
as also observed. Furthermore, 37 genes could be identified by
icroarray analysis of samples of cells exposed to all tested con-

entrations of bosentan. Of those, 10 were also modified at the
rotein level. These could be proposed as novel transcriptional

iomarkers of bosentan-induced cholestasis. Metabolomics anal-
sis indicated changes in specific endogenous metabolites related
o mitochondrial impairment. The outcome of this study under-
cores the scientific soundness of the previously established AOP

378-4274/
of cholestasis and demonstrates the power of in vitro testing for
optimizing AOPs.

http://dx.doi.org/10.1016/j.toxlet.2017.07.905

P-09-02-02
Application of the ToxTracker reporter assay in
a mode of action approach for genetic
toxicology assessment

Giel Hendriks 1, Remco Derr 1, Peter Racz 1, Lisette Zeijdel 1, Harry
Vrieling 2

1 Toxys, Leiden, Netherlands
2 Leiden University Medical Center, Leiden, Netherlands

ToxTracker is a mammalian stem cell-based reporter assay that
detects activation of specific cellular signalling pathways upon
exposure to unknown compounds (Hendriks et al., Tox Sci 2016).
ToxTracker contains six different GFP-tagged reporters that allows
discrimination between induction of DNA damage, oxidative stress
and protein damage in a single test.

In an extensive validation study using 250 reference com-
pounds, ToxTracker classified the genotoxic carcinogens as
genotoxic with a sensitivity of 94%. The non-genotoxic carcinogens
and non-carcinogens were classified as non-genotoxic by Tox-
Tracker with a specificity of 95%. Interestingly, various compounds
that give misleading positive results in the conventional in vitro
genotoxicity assays did not activate the DNA damage reporters
by did induce high levels of oxidative stress or protein damage in
ToxTracker.

Next we investigated if ToxTracker could provide insight into
the mode of action of genotoxic compounds. By assessing the dif-
ferential induction of the two DNA damage reporters, ToxTracker
was able to discriminate between a mutagenic and clastogenic
mechanism of genotoxicity. Furthermore, we found that the assay
could discriminate between a clastogenic and aneugenic mode by
the selectively induction the Rtkn-GFP DNA strand break reporter.
Furthermore, induction of the Rtkn-GFP reporter was significantly
slower (>12 h) for the mitotic spindle poisons compared to clasto-
genic compounds (8 h).

Finally, by staining for phosphorylation of histone H3 and
including a DNA stain for polyploidy in the reporter cell lines, Tox-
http://dx.doi.org/10.1016/j.toxlet.2017.07.906

TOXLET-9885; No. of Pages 26
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http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
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-09-02-03
ccurate and reproducible dispensing of
atterned picoliter quantities of tobacco extract
nto apical surfaces of human 3D reconstructed
irway tissues

olger Behrsing 1, Norah Hilger 1, Song Huang 2, Samuel
onstant 2

Institute for In Vitro Sciences, Inc., Gaithersburg, United States
Epithelix Sarl, Geneva, Switzerland

here is an increasing need for researchers to understand the
ynamic aspects of inhaled tobacco product exposure. Exposure-

nduced events can cause respiratory irritation, sensitization, and
ther events that may lead to severe pulmonary disease. 3D human
econstructed airway tissues (RHuA) provide researchers with a
latform that offers flexibility in modelling relevant exposures.
ommercial instrumentation can generate smoke/aerosols from
obacco products and expose tissues at air liquid interface (ALI),
ut the exposure dosimetry remains a challenge. The D300 digital
ispenser offers a technical solution to deliver precise amounts of
roplets to coat the apical surface of RHuA. The picoliter dispens-

ng allows the direct dilution of vehicle to <0.1% levels based on
stimated RHuA mucous layer volumes. During patterned total par-
iculate matter (TPM) dispensing onto apical surfaces of Epithelix

ucilAirTM tissues, marker release and the viability were compared
n both the apical and basolateral compartments, after 72 h expo-
ure. The precision and accuracy, as well as the effect of direct
ehicle (DMSO) or DMSO solubilized TPM patterned dispensing
nto apical surfaces were evaluated. No significant adverse effects
p to 707 nL total dispensed volume was detected using LDH or
ST-8 assays. However, the highest volume dispensed (707 nL)

id adversely impact ciliary beat frequency. This novel technology
emonstrated promising results as a method by which the agent
o be tested (e.g. tobacco product emissions) was exposed into an
LI-based culture format and onto the apical surface of RHuA tis-
ue. The low dispense volumes minimize effects on the rheology of
HuA apical surfaces.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.907

-09-02-04
valuation of doxorubicin-induced
ardiotoxicity in human induced pluripotent
tem cell-derived cardiomyocytes

arion Hunault, Christophe Legrand, Vincent Castagné, Sonia
oineau

Porsolt SAS, Le Genest-saint-isle, France

uman induced pluripotent stem cell derived cardiomyocytes
hiPSC-CMs) represent an efficient in vitro integrated system to
nvestigate potential cardiotoxic effects of drugs. The aim of this
tudy was to investigate the electrophysiological effects of doxoru-
icin in hiPSC-CMs using multi-electrode array (MEA) technology.

Cardiomyocytes (Cor4U
®

Axiogenesis) were cultured in mono-
ayer on 6-well MEA plates and were exposed to doxorubicin (1
nd 10 �M) for 24 h. At 24 h, field potential was recorded from
pontaneously beating cardiomyocytes on the MEA-2100 system
MultiChannel Systems) and lactate dehydrogenase (LDH) leak-

ge was measured in the culture medium. Total spike amplitude
SA, �V), field potential duration (FPD, ms) and spontaneous beat
ate (bpm) were recorded. The FPD was subsequently corrected
FPDc) using Fridericia’s formula. The electrophysiological data are
 PRESS
s xxx (2017) xxx–xxx

expressed in percent change from baseline and compared to con-
trols (n = 4–5 wells/group) using unpaired Student’s t test.

At 1 �M, doxorubicin had no effect on FPDc or LDH release, but
decreased SA (−59% versus +1%, p < 0.001) and increased BR (−2%
versus −14%, p < 0.05) compared to controls. At 10 �M, doxorubicin
decreased SA (−80% versus +1%, p < 0.001) and FPDc (+3% versus
+12%, p < 0.001) and increased BR (+32% versus −14%, p < 0.001), it
also increased the LDH release (+47%, p < 0.001).

These findings show that hiPSC-CMs evaluated using a MEA
platform is a promising preclinical in vitro tool for predicting the
cardiotoxicity induced by chemotherapeutic agents.

http://dx.doi.org/10.1016/j.toxlet.2017.07.908

P-09-02-05
Establishment and characterization of a
lung/liver organ-on-a-chip model

David Bovard, Arno Knorr, Antonin Sandoz, Karsta Luettich,
Stefan Frentzel, Diego Marescotti, Keyur Trivedi, Emmanuel
Guedj, Nikolai Ivanov, Julia Hoeng

PMI R&D, Philip Morris Products S.A., Neuchâtel, Switzerland

In order to be able to more accurately assess the toxicity of
aerosols, we have developed a new multiorgan-on-a-chip system
combining 3D organotypic lung tissues with HepaRGTM spheroids.
After an extensive characterization of the tissues in single cul-
ture, we verified that the spheroids would metabolically act as a
human liver equivalent. In addition to examining the expression
and activity of selected P450 enzymes, we measured metabolite
formation following exposure of the liver tissues to nicotine or
4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK). Using a
high performance liquid chromatograph coupled to a high reso-
lution accurate mass spectrometer (HPLC-HRAM-MS), we detected
the major nicotine and NNK metabolites normally found in smok-
ers, confirming the spheroids’ metabolic capacity. Using our
in-house multiorgan-on-a-chip, we then assessed the health sta-
tus of both cultures individually and in co-culture. ATP content,
CYP inducibility and morphology were measured in both tissues.
In addition, transepithelial resistances (TEER) was assessed for the
lung inserts and albumin synthesis for the liver spheroids. The
results presented here provide an overview of our efforts to date.

http://dx.doi.org/10.1016/j.toxlet.2017.07.909

P-09-02-06
Extension of the cytosensor microphysiometer
test method toward cell impedance
measurement

Sebastian Eggert, Joachim Wiest

R&D, cellasys GmbH, Munich, Germany

The cytosensor microphysiometer test method was validated by
the European Commission for Validation of Alternative Methods to
identify severe and not classified eye irritating chemicals (Hartung
et al., 2010). The corresponding INVITTOX # 130 protocol was
adapted to the IMOLA-IVD technology. This method avoids the use
of fetal bovine serum and is fully automated (Wiest, 2016). Recent
developments expanded the method toward a wider dilution series

and the additional measurement of changes in cellular morphology
using impedance measurement with inter-digitated impedance
structures (IDES). The combination of extracellular acidification
measurement as a metabolic parameter and impedance mea-

dx.doi.org/10.1016/j.toxlet.2017.07.907
dx.doi.org/10.1016/j.toxlet.2017.07.908
dx.doi.org/10.1016/j.toxlet.2017.07.909
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urement as a morphological parameter yields better prediction
apability to determine the eye irritation potential of new chem-
cals. First multi-parametric measurements show comparable

RD50 (metabolic rate decrement by 50%) values of sodium
odecyl sulfate (SDS). However, an effect of SDS toward the cellu-

ar impedance can only be detected at a higher concentration. The
xpanded protocol will be used to create a new prediction model
nd it will be evaluated if it is possible to address the whole range
f classification in the field of eye irritation.

eferences

artung, T., Bruner, L., Curren, R., et al., 2010. First alternative method validated by
a retrospective weight-of-evidence approach to replace the Draize eye test for
the identification of non-irritant substances for a defined application domain.
ALTEX 27, 43–51.

iest, J., 2016. Automated INVITTOX protocol # 130. Toxicol. Lett. 258 (Suppl.), S154.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.910

-09-02-07
evelopment of an in-vitro testing battery to
ssess biocompatibility of medical devices

lisabeth Mertl, Christian Kirchnawy

OFI, Vienna, Austria

n order to guarantee safety for the end-users medical devices and
ther solid products have to be tested for adverse reactions on the
kin before market authorization. Animal testing is still state of the
rt, but ethically questionable. One of the key aspects of our recent
esearch is to establish an in-vitro testing battery to examine the
iocompatibility of medical devices.

The first task was the development of an appropriate extraction
ethod. With the help of skin models, cell based testing methods

ARE assay, dendritic cell assay) and a chromatographic method
DPRA), such extracts can be assed for cytotoxicity, irritation and
ensitisation. To identify a possible sensitisation potential, we are
iming to develop a screening method to cover the entire spec-
rum of the skin sensitization process, from the molecular initiation
DPRA), to the keratinocyte-response (ARE) and activation of den-
ritic cells (h-Clat). So far, various samples have been tested in the
ifferent in-vitro assays and additionally samples were examined
ith animal testing in order to compare the results showing more

ensitive responses in the in-vitro assays.
These assays are developed not only with a sufficient sensi-

ivity, but also to be robust, simple to use, ethically correct and
nexpensive.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.911

-09-02-08
iological effects of whole-aerosol exposure of
uman bronchial tissues to cigarette smoke and
icotine-containing vapor

hinkichi Ishikawa, Kazushi Matsumura, Kanae Ishimori,
obumasa Kitamura, Satoru Munakata, Yuichiro Takanami,
higeaki Ito

Scientific Product Assessment Center, Japan Tobacco Inc., Yokohama,
anagawa, Japan
ovel tobacco- and nicotine-containing vapor products are gain-
ng popularity worldwide. Since most of these products generate
apor without combustion, the vapor is expected to contain
ower levels of potentially harmful constituents and elicit fewer
 PRESS
s xxx (2017) xxx–xxx 3

biological effects than combustible cigarettes. The aim of this
study is to examine the biological effects of our novel tobacco
vapor product (NTV), which is designed to generate nicotine- and
flavor-containing vapor without combustion. We used an in vitro
whole-smoke exposure system that mimics exposure in the human
respiratory tract with a commercially available human bronchial
tissue model (MucilAir). Tissues were exposed to aerosols gener-
ated from the reference cigarette K3R4F and NTV every other day
for 20 days. Following repeated exposure, we analyzed histological
changes and gene expression profiles using microarray technolo-
gies. K3R4F smoke exposure induced histological changes, such
as hyperplasia, which was indicated by an increase in CK5- and
CK14-expressing basal cells. These changes were not induced in
control and NTV vapor exposures. Gene expression was more per-
turbed in tissues exposed to K3R4F smoke than in those exposed
to NTV vapor. Microarray analysis indicated that several biolog-
ical events were significantly induced in K3R4F-exposed tissues.
Overall, our findings indicate that the in vitro bronchial epithelial
tissue model MucilAir can be induced into a hyperplastic pheno-
type by smoke exposure, and microarray data suggests possible
mechanisms underlying these histological changes. Whole-aerosol
exposure of bronchial tissue cultures is thus useful for studying the
biological effects of both combustible cigarettes and vapor prod-
ucts.

http://dx.doi.org/10.1016/j.toxlet.2017.07.912

P-09-02-09
The CULTEX

®
Radial Flow System as in vivo

model for the assessment of lung toxicity

Amelie Tsoutsoulopoulos 1, Niklas Möhle 2, Katrin Gohlsch 3,
Andreas Breit 3, Harald Mückter 3, Thomas Gudermann 3, Olaf
Krischenowski 2, Sebastian Hoffmann 4, Horst Thiermann 1, Dirk
Steinritz 1,3, Michaela Aufderheide 2

1 Bundeswehr Institute of Pharmacology and Toxicology, Munich,
Germany
2 Cultex Laboratories GmbH, Hannover, Germany
3 Walther-Straub-Institute of Pharmacology and Toxicology,
Ludwig-Maximilians-Universität, Munich, Germany
4 seh Consulting + Services, Paderborn, Germany

Introduction: Toxicological risk assessment of airborne particles
represents a major task due to the increasing number of chemicals
on the market. Animal experiments, which appear as best suit-
able at first glance, are difficult and cost intensive. Moreover, the
EU REACH program demands the reduction of animal experiments
by using alternative methods. However, replacement of in vivo
acute toxicity studies remains still a challenge. The CULTEX

®
RFS

in vitro method, which exposes human lung epithelial cells at the
air-liquid-interface (ALI), has been developed to address that issue.
Funded by the German BMBF, the methodology was standardized,
optimized and transferred to participating laboratories for further
validation.

Objective: Purpose of the project is to validate, improve and
standardize the CULTEX

®
RFS methodology to meet regulatory

requirements.
Materials and methods: For experiments, human A549 cells

were grown on microporous membranes and exposed to clean air
or to 12 coded substances at the ALI for 15, 30 and 60 min. Cell
viability was determined 24 h after exposure by WST-assay. Using

in vivo acute inhalation data as reference, the preliminary predic-
tivity of the CULTEX

®
RFS method was evaluated.

Results: After initial methodological refinements, results
improved, remained stable and were comparable with those of

dx.doi.org/10.1016/j.toxlet.2017.07.910
dx.doi.org/10.1016/j.toxlet.2017.07.911
dx.doi.org/10.1016/j.toxlet.2017.07.912
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he former project (BMBF 0315710, 2013). Our results correlate
ell with acute inhalation toxicity classification obtained from the

tandard in vivo test.
Conclusion: We propose this test method as a tool to address

he acute inhalation toxicity of dust, for which often no hazard data
re available.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.913

-09-02-10
evelopment of an innovative bioreactor to
imulate cutaneous absorption and metabolism
or risk assessment purposes

aul Quantin 1,2, Sophie Catoire 2, Herve Ficheux 2

BMBI CNRS 7338, Université de Technologie de Compiègne,
ompiègne, France
Department of Toxicology, THOR Personal Care, Compiègne, France

he bioavailability of a substance administered on the skin depends
n many factors.

Skin penetration is assessed, most of the time, by using Franz
ells fitted with different kinds of skin membrane: human skin,
econstructed skin, animal skin.

All these methods are very useful in generating relevant pene-
ration parameters however there are many drawbacks:

animal skin can no longer be used for cosmetic testing;
human skin is relatively difficult to handle;
reconstructed epidermis offers a good alternative but some
metabolic functions are lost, leading to incomplete information
when used for risk assessment purposes.

Recently, artificial membranes (i.e. Strat-MTM) have been devel-
ped to offer an alternative able to overcome some of these issues.

As anticipated, reproducibility of penetration data is improved
ompared with the conventional method but metabolic informa-
ion is still lacking.

In order to fill this last gap we have developed a bioreactor to
imic both skin absorption and skin metabolism.
It consists of a Franz cell diffusion chamber fitted with an artifi-

ial membrane on the top with CYPs immobilised in the bottom of
he receptor chamber.

The artificial membrane is STRAT-MTM and the CYPs are bac-
erial membrane fractions expressing selective CYP, in this case
YP1A2. This enzyme has been selected because, according to a
revious study, it is highly inducible into skin models and because

ts metabolism against caffeine is well characterised.
We are able to mimic the whole process of absorption and
etabolism; both caffeine and its main metabolite, paraxanthine
re monitored.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.914
 PRESS
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P-09-02-11
Searching for an alternative to BALB/3T3 cells to
develop an effective method for simultaneous
phototoxic and photogenotoxic screening
system

Anna Zgadzaj, Zuzanna Czacharowska, Ramona Figat, Grzegorz
Nałecz-Jawecki

Department of Environmental Health Sciences, Medical University of
Warsaw, Warsaw, Poland

Photosafety is an important issue that should be evaluated for
pharmaceuticals or ingredients of personal care products. Many
of chemicals after solar irradiation generate photoproducts that
could be significantly more toxic and genotoxic than the parent
compounds. One of the techniques proposed by the OECD and EMA
to evaluate the phototoxicity of chemicals is the in vitro neutral red
uptake (NRU) assay with the BALB/3T3 cells. However, to verify the
photogenotoxicity of tested compounds an additional test should
be performed. According to reports one of the techniques suitable
for this purpose is the micronucleus test. The mammalian V79 fibro-
blasts are among cell lines recommended for this assay instead
of the BALB/3T3 cells. Conducting micronucleus assay requires
additional evaluation of the toxicity and phototoxicity of tested
substance for V79 cells. Assessment of the phototoxicity and pho-
togenotoxicity could be more effective if performed simultaneously
with only one cell line. In this project we compared the results of
the NRU assay obtained for V79 cells and BALB/3T3 cells. The cell
lines were exposed to a number of compounds with documented
different phototoxic abilities and irradiated in the sunlight simula-
tor. The NRU assay was prepared on the basis of the OECD 432. The
statistical analysis of obtained data allowed to verify the hypothesis
of comparable sensitivity of both cell lines.

The project was financed by the Medical University of Warsaw,
Faculty of Pharmacy from the Grant for Young Scientists managed
by Anna Zgadzaj in years 2016-2017 (FW14/PM2/16).

http://dx.doi.org/10.1016/j.toxlet.2017.07.915

P-09-02-12
Multiparametric assessment of the effects of
chemotherapeutic drugs on the
(electro)physiology of Pluricyte

®

Cardiomyocytes

Farbod Famili, Peter Nacken, Tessa De Korte, Celine Hechard,
Marijn Vlaming, Stefan Braam

Pluriomics, Leiden, Netherlands

Cardiotoxicity is a major cause for drug attrition during pharma-
ceutical drug development and remains a challenge due to the
difficulties in obtaining human heart tissues, and to propagate them
in vitro. With the introduction of human induced pluripotent stem
cell (hiPSC) and cardiac differentiation technologies, hiPSC-derived
cardiomyocytes open new paths for heart diseases modelling, new
drugs screening, and drug candidates testing for cardiotoxicity.

We have developed fully functional hiPSC-derived ventricular
cardiomyocytes (Pluricyte

®
Cardiomyocytes) which resembles to

mature human cardiac cells in many aspects. This was confirmed
by an increased contraction profile, a highly organized sarcomere

organization, as well as improved electrophysiological properties
(negative resting membrane potential, well defined action poten-
tial plateau and rapid depolarization).

dx.doi.org/10.1016/j.toxlet.2017.07.913
dx.doi.org/10.1016/j.toxlet.2017.07.914
dx.doi.org/10.1016/j.toxlet.2017.07.915
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It has been shown that several chemotherapeutic agents includ-
ng Tyrosine Kinase Inhibitors (TKIs) or anthracycline drugs could
otentially induce cardiotoxicity in vivo. Therefore, developing in
itro tools to assess the potential cardiotoxicity becomes essen-
ial to evaluate new drug candidates. To this end, we developed a
igh-throughput and multi-parametric platform in which various
echanisms of drug-induced cardiotoxicity can be assessed. We

reated Pluricyte
®

Cardiomyocytes with a set of chemotherapeutic
rugs to measure the acute and chronic toxicity of compounds on
lectrophysiology (MEA assay), contractility (Ca-transient assay),
iability (ATP assay) and biomarker detection (Troponin I release
ssay).

In conclusion, high throughput application of Pluricyte
®

Car-
iomyocytes in various (electro) physiology-based assays, is a
nique model to predict cardiotoxicity profile of compounds at
ifferent cellular levels during drug discovery.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.916

-09-02-13
etecting the non-ionizing radiation induced
enotoxicity by the Comet assay method

suzsanna Németh 1, Györgyi Kubinyi 1, Annamária Brech 1,
rzsébet Laczkovich-Szaladják 1, József Bakos 1, Zsolt Forgács 2,
rahim Selmaoui 3, György Thuróczy 1

Department of Non-ionizing Radiation, National Public Health
nstitute, Budapest, Hungary
Ministry of Human Capacities, Budapest, Hungary
Unité de Toxicologie Expérimentale, L’Institut National de

’Environnement Industriel et des Risques (INERIS), Verneuil en
alate, France

on-ionizing radiation is the term given to radiation in the part of
he electromagnetic spectrum that doesn’t have enough energy to
onize atoms or molecules directly. It includes electric and magnetic
elds up to 300 GHz, infrared, visible, and ultraviolet radiation (UV).
eople are exposed to non-ionizing radiation by several man-made
ources every day. This includes microwave ovens, cell phones,
aby monitors, cordless phones, garage-door openers, etc. There is
big concern amongst the public and authorities regarding possible
dverse health effects from exposure to electromagnetic fields. In
002 the IARC concluded that extremely low frequency magnetic
elds (ELF) are possibly carcinogenic (Group 2B). The same con-
lusion was reached in 2011 with respect to radiofrequency fields
RF) from mobile phones. UV radiation has been classified by IARC
s Group I: carcinogenic to humans. In many cases and studies the
ink has been established between genotoxicity and the possibility
hat non-ionizing radiations including EMFs are carcinogenic.

In our laboratory we use comet assay for testing genotoxicity of
on-ionizing radiation for more than ten years. In experiments we
se whole blood samples (human or dog), cell lines (e.g. fibroblast,
295R cell line) or 3 dimensional skin tissue (epidermis) models.

n our protocol alkaline Comet assay method is used. On our poster
here will be presented brief summary of our experiments with
ifferent types of radiation (ELF, RF, intermediate frequency and
V).
Part of this work was done in the SKIN-RF project funded by
NSES (France).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.917
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P-09-02-14
Hazard identification in novel antimicrobials
assessed by methods in vitro

Kristina Kejlová 1, Hana Bendová 1, Jitka Sosnovcová 1, Jan Chrz 2,
Markéta Dvořáková 3, Daniel Krsek 1, Hana Kolářová 3, Alena
Vlková 4, Danuše Očadlíková 1

1 Centre of Toxicology and Health Safety, National Institute of Public
Health, Prague, Czech Republic
2 Faculty of Merdicine and Dentistry, Palacký University, Olomouc,
Czech Republic
3 Third Faculty of Medicine, Charles University, Prague, Czech
Republic
4 Faculty of Environmental Sciences, Czech University of Life Sciences,
Prague, Czech Republic

The aim of the currently performed research project ALTERBIO is to
identify and select innovative and efficient antimicrobial agents,
based on silver nanoparticles (AgNPs) and photoactive phthalo-
cyanine derivatives (FC), able of covalent or ionic bond within a
polymeric system and without undesirable effects on human health
and the environment. Within the project, the promising agents
with proved efficient and stable antimicrobial effects were sub-
jected to a battery of toxicological tests to avoid local and systemic
toxicity hazard. In compliance with the current European legisla-
tion restricting the use of experimental animals the toxicological
methods employed in the project comprise exclusively in vitro
procedures based on cellular and tissue models either of human
origin or mimicking human tissues. The tests performed so far
showed that AgNPs bound to montmorillonite are not irritant to
skin or eye. FC as an ingredient is a skin irritant, phototoxic in
the 3T3 phototoxicity test, but not phototoxic in the skin model
EpiDerm phototoxicity assay suggesting no penetration through
stratum corneum. FC showed mutagenic potential in the reverse
mutation test using bacteria in one of four used strains. None of
the tested chemicals showed endocrine disruption potential in the
XenoScreen YES/YAS Assay for the detection of estrogenic and
androgenic endocrine disruptors. Further tests on acute toxicity,
sensitization and skin penetration will follow in order to establish
toxicological profiles of the novel antimicrobials.

The study was supported by TE02000006 Centre for alternative
environment friendly high effective polymer antimicrobial agents
for industrial applications (ALTERBIO).

http://dx.doi.org/10.1016/j.toxlet.2017.07.918

P-09-02-15
In vitro/in chemico skin sensitisation testing
strategy: A challenge for REACH registrants

Liesbeth De Smet, Maaike Bilau, Nele Deleebeeck, Sandy Jacobs

Arcadis Belgium nv/sa, Brussels, Belgium

Until recently, in vivo studies using animals were the standard test
method for the skin sensitisation endpoint in the framework of
EU REACH registration. However, significant scientific progress has
been made in the development of alternative test methods to assess
the skin sensitisation potential as described in the Adverse Out-
come Pathway. The use of these alternative methods is imposed
on registrants since amendment publication to point 8.3, Annex VII

of the REACH Regulation in September 2016. This will significantly
reduce the number of in vivo studies as animal testing can only be
conducted if in vitro/in chemico test methods are not applicable, or
if the results obtained are not adequate for classification and risk

dx.doi.org/10.1016/j.toxlet.2017.07.916
dx.doi.org/10.1016/j.toxlet.2017.07.917
dx.doi.org/10.1016/j.toxlet.2017.07.918
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ssessment. Registrants need to develop a skin sensitisation testing
trategy to assess the skin sensitisation potential which can include
n silico, in chemico and/or in vitro tests. A clear and easy-to-follow
ecision tree is presented to support the registrant in developing
is testing strategy in the most time- and cost-efficient way, tak-

ng into consideration legal information requirements and current
nowledge. Challenges for all involved parties to meet the REACH
018 deadline are highlighted. Both registrants and testing facil-

ties need to build experience with the presented alternative test
ethods (interpretation of results, comparison to limited histori-

al datasets, etc.), while coping with time and capacity constraints.
he analysis presented will facilitate an in vitro/in chemico test-
ng strategy to assess skin sensitisation potential of test substances

hile informing users on the potential pitfalls.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.919

-09-02-16
roteomics approach for improving the
echanisms associated with MeHg toxicity in
T-22 hippocampal cell line

enkatanaidu Karri 1, Marta Schuhmacher 1, Vikas Kumar 1, David
amos 2, Eliandre De Oliveira Cacheado 3

1Environmental Engineering Laboratory, Departament d’Enginyeria
uimica, Universitat Rovira i Virgili, Av. Països Catalans 26, 43007
arragona, Spain
3Unidad de Toxicologia, Parc Científic de Barcelona, PCB C/ Baldiri
eixac, 10-12, 08028 Barcelona, Spain
2Plataforma de Proteòmica, Parc Científic de Barcelona, PCB C/
aldiri Reixac, 10-12, 08028 Barcelona, Spain

ethylmercury (MeHg) is still a major concern for human health
nd the environment due to its extremely high toxicity that mainly
ffects the central nervous system. Despite the great efforts made
uring the last few decades, the specific molecular mechanisms

nvolved in MeHg-induced neurotoxicity are still not completely
nveiled in hippocampus. In this work we aimed to develop a novel

n vitro approach which detects neurotoxicity comprehensively,
nd provides mechanistic insights. For this purpose we explored
ippocampal based HT-22 cell line with a label free mass spectrom-
try (LC–MS) based quantitative proteomic approach. For the proof
f principle we treated HT-22 cell cultures for 8 days with sub lethal
oncentration of MeHg. To detect MeHg induced protein alter-
tions the profiles were analysed using commercial software which
evealed patterns in the multi parametric dataset by principal
omponent analyses (PCA), and recognised the most significantly
ltered proteins. These results could be useful for knowing the
eHg toxicity during chronic exposure. The data in this study may

rovide a valuable resource for the understanding of HT-22 cell
eath mechanisms mediated by MeHg and facilitate to know the
isk of MeHg in hippocampus. Proteomics will be an integral part
f integrative systems toxicology approaches in the future for risk
ssessment of toxic metals. The present study is part of HEALS EU

roject to explore the links between heavy metal exposure and risk
y using the in vitro-omics analysis.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.920
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P-09-02-17
Evaluating skin sensitising potential of
chemicals with a simple and rapid in vitro
method

Alice Buzzella 1, Michela Mori 2, Riccardo Vicini 2, Claudio
Angelinetta 2, Giuliano Mazzini 3, Ornella Pastoris 1

1 Biology and Biotechnology, University of Pavia, Pavia, Italy
2 BioBasic Europe, Pavia, Italy
3 Institute of Molecular Genetics, CNR, Pavia, Italy

The human cell line activation test (h-CLAT) measures in vitro den-
dritic cell activation using THP-1 cell line. This method evaluates
the variation in the expression of two specific membrane anti-
gens (CD54 and CD86) induced by sensitising substances by means
of flow cytometric analysis. Antigens are detected via specific
monoclonal antibodies FITC-labelled. Unfortunately, the emitted
fluorescence is overlapped by a natural level of cell fluorescence
and this generate the need of troubleshooting in data analysis
and interpretation. The aim of this study was to find an alterna-
tive cytofluorimetric parameter more sensitive than fluorescence
to evaluate skin sensitisation potency of chemicals. For this pur-
pose, cells were seeded at density of 0.2 × 106 cells/ml in culture
flask and cultured for 48 h. Then cells were transferred in a 24 well
plate (1 × 106 cells/well) and treated with different allergens and
non-allergens. For control analysis, a set of cells was not exposed
to any chemical. After 24 h, cells were washed twice in PBS and
flow cytometric analysis was performed. We observed a significant
change in the forward scatter (FSC) of cells treated with sensiti-
zers. No changes were observed in control cells and in cells treated
with non-sensitizers. Our data suggest that well-known sensitiz-
ing chemicals are able to induce morphological changes in THP-1
cells, as demonstrated by variations in the FSC. For these consid-
erations, the measure of FSC can be used as a sensitive, fast and
low-cost method for discriminating between sensitizers and non-
sensitizers.

http://dx.doi.org/10.1016/j.toxlet.2017.07.921

P-09-02-18
Effect of (Co-) exposures of Printex90 and
formaldehyde on a cell-based assay system
under air-lifted interphase (ALI) conditions

Detlef Ritter, Jan Knebel, Katharina Schwarz, Tanja Hansen

Fraunhofer ITEM, Hannover, Germany

The increasing use of nanoparticles in a variety of products requires
an intensive exploration of possible particle effects on humans.

The BMBf project NanoCOLT aims at investigating long-term
effects of modified carbon black nanoparticles on healthy and pre-
damaged lungs using in vitro, ex vivo and in vivo approaches.
Therefore, the effect of Printex90 particles (i) alone or after a (ii)
previous respectively a (iii) subsequent exposure to formaldehyde
were investigated in a cell-based in vitro model using a human lung
epithelial cell line.

Cells were cultivated and exposed at the air/liquid inter-
phase (ALI) once or repeatedly against the airborne particulate
(Printex90) and/or gaseous test substance (formaldehyde) using
the P.R.I.T.

®
ExpoCube

®
before determination of the cellular via-
bility.
Single and repeated exposures of A549 cells to Printex90

aerosols (1.7–39.8 �g/cm2) resulted in nearly unchanged via-
bility (80–100%age of air control). Exposure to formaldehyde

dx.doi.org/10.1016/j.toxlet.2017.07.919
dx.doi.org/10.1016/j.toxlet.2017.07.920
dx.doi.org/10.1016/j.toxlet.2017.07.921
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9–300 ppm) resulted in dose-dependent reduction of viability
EC50(FA) = 107 ppm). Exposures to Printex90 before exposure to
ormaldehyde resulted in an increased EC50 value (331 ppm). Con-
rastingly to this, the opposed experimental situation (Printex90
ollowing to formaldehyde exposure) resulted in a considerably
educed EC50 value (21 ppm).

The study shows that (i) complex exposure situations with com-
inations of particulate and gases can be realized in an in vitro
odel, and (ii) the resulting cellular effect is modulated as a func-

ion of the selected co-exposure situation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.922

-09-02-19
he correlation between degree of fluorescein
etention or degree of corneal opacity, and
istopathological corneal changes in the ICE
est

atarzyna Gruszka, Agnieszka Drzewiecka, Inga Mrzyk, Daniel
rakowian, Robert Sornat, Aneta Kropidlo, Magdalena Wolany,

ustyna Faron, Patrycja Florek

Toxicology, Institute of Industrial Organic Chemistry Branch
szczyna, Pszczyna, Poland

he Isolated Chicken Eye (ICE) test methods have been imple-
ented at OECD level (OECD 438) to screen for corrosives and

evere eye irritants and non-irritants. The ICE test is an organotypic
odel that provides short-term maintenance of the chicken eye in

itro. Results from corneal opacity, swelling, and fluorescein reten-
ion were evaluated separately to generate an ICE class for each
ndpoint. Twenty three chemicals were tested in two independent
uns. The set of test chemicals was composed of 4 chemicals not
equiring classification (No Category) and 19 chemicals requiring
lassification (14 Category 2 and 5 Category 1).

Following the final evaluation of the treated eyeballs, i.e. 240
nd 30 min after the application of the test items, in the first and the
econd runs respectively the eyeballs were fixed in order to allow
istopathological examinations to be conducted. At the next stage
istopathological changes were analysed to confirm the ICE classi-
cations. When looking for a relationships between the degree of
uorescein retention and the degree of corneal opacity, the focus
as primarily on the outer layer of the cornea, i.e. the anterior

orneal epithelium.
Based on the results, it can be concluded that the histopatho-

ogical examinations performed at two time points showed no
ignificant differences; however, there were some correlations
etween the increasing degree of corneal opacity and the speed of
hese changes. There was an increase in the intensity of the changes

ogether with an increase in the incubation time for the chemicals
hat cause eye irritation.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.923
 PRESS
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P-09-02-20
Study of mutagenic properties of generic
pesticide cyproconazole via Ames assay in
accordance to OECD 471 in Ukraine

Volodymyr Bubalo, Mykola Prodanchuk, Olexandr Kravchuk,
Halyna Balan, Nadiia Nedopytanska, Tetiana Usenko, Natalia
Bubalo, Tetiana Tkachuk, Olena Zubko

Institute of Experimental Toxicology and Biomedical Research,
L.I.Medved’s Research Center of Preventive Toxicology, Food and
Chemical Safety MH, Kiev, Ukraine

Determination of potential mutagenic effects within generic pesti-
cide studies is an obligatory requirement for justifying their safety
usage and evaluation of potential hazard risks. In our research
center, we successfully conduct the recommended standard muta-
genicity test battery in compliance with GLP, which includes gene
mutation tests in bacteria in vitro (fluctuation Ames assay OECD
471) and gene mutation tests in mammalian cells in vivo and in vitro
(micronucleus assay OECD 475, 487) and metaphase chromosomal
aberration assay OECD 474.

The aim of the study was to evaluate the potential mutagenic
effects of generic pesticide cyproconazole 95.93% in fluctuation
Ames assay. Toxicologycal study was conducted in full compli-
ance with requirements of OECD 471. Salmonella typhimurium
strains TA98, TA1537, which detect frameshift mutation and TA100
TA1535, Escherichia coli wp2 – base-pair substitution were used.
Selection of concentrations were based on preliminary experiment
in pre-screening assay which was performed before the main test.
In the absence of cytotoxicity and precipitation in preliminary
experiment the following concentrations (5; 1; 0.2; 0.04; 0.008;
0.0016 mg/ml) were defined. Experiment was conducted with and
without exogenous metabolic activation, with 90 min suspension
preincubation.

As a result: obtained experimental data of positive and negative
controls were ranged with own historical control. Validated EXEL
– template was used to calculate the results. Our results showed
statistically significant absence of the mutagenic effect in all used
test-strains of generic pesticide cyproconazole in fluctuation Ames
assay.

http://dx.doi.org/10.1016/j.toxlet.2017.07.924

P-09-02-21
CON4EI: Consortium for in vitro eye irritation
testing strategy

An Van Rompay 1, Els Adriaens 2, Nathalie Alépée 3, Helena
Kandarova 4, Agnieszka Drzewiecka 5, Katarzyna Gruszka 5,
Robert Guest 6, Jamin A. Willoughby 7, Sandra Verstraelen 1

1 VITO NV, Mol, Belgium
2 Adriaens Consulting, Aalter, Belgium
3 L’Oréal Research & Innovation, Aulnay-sous-Bois, France
4 MatTek In Vitro Life Sciences Laboratories, Bratislava, Slovakia
5 Institute of Industrial Organic Chemistry Branch Pszczyna,
Pszczyna, Poland
6 Envigo, Derbyshire, United Kingdom
7 Cyprotex US, USA, LLC, Kalamazoo, MI 49008, United States

Assessment of the acute eye irritation potential is part of inter-

national regulatory requirements for testing of chemicals. The
objective of the CON4EI project is to identify strategic combinations
of alternative test methods within a tiered-testing strategy in order
to replace the in vivo Draize eye test. Therefore, a set of 80 reference

dx.doi.org/10.1016/j.toxlet.2017.07.922
dx.doi.org/10.1016/j.toxlet.2017.07.923
dx.doi.org/10.1016/j.toxlet.2017.07.924
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hemicals covering the most important in vivo drivers of classifi-
ation, balanced according to the physical form and representing
ifferent chemical classes, was tested. The performance of the fol-

owing methods was evaluated: BCOP, BCOP-LLBO, EpiOcularTM

IT, EpiOcularTM ET-50, SkinEthicTM HCE EIT, STE and SMI. In a
econd step, two by two agreement between test methods was
valuated to identify similarities between methods. Finally, differ-
nt test methods were combined into a testing strategy and the
erformance was evaluated.

This analysis provided evidence that different testing strate-
ies are possible. We propose for Top-Down the following testing
trategies, a stand alone method EpiOcularTM ET-50. A two-
iered Top-Down strategy BCOP-LLBO and SkinEthicTM HCE EIT or
piOcularTM EIT. A three-tiered Top-Down strategy with BCOP OP-
IT, SMI and SkinEthicTM HCE EIT or EpiOcularTM EIT. Furthermore,
kinEthicTM HCE EIT, EpiOcularTM EIT and ET-50 are the only meth-
ds suitable for the initial step in the Bottom-Up approach or the last
tep in Top-Down approach. Similar performance was obtained for
he Top-down and Bottom-up approach.

This research is funded by CEFIC-LRI.
We acknowledge Cosmetics Europe for their contribution in

hemical selection.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.925

-09-02-22
mplementation of three in-vitro test methods
or skin sensitisation safety assessment

arren Kidd, Chris Rothwell, Joseph Inns, David Dreher, Debbie
enderson

Genetic Toxicology, Covance Laboratories Ltd, Harrogate, United
ingdom

ntil 2016, assessment of the skin sensitising potential of chemi-
als required in vivo tests. The Adverse Outcome Pathway (AOP) for
kin sensitisation revealed key events that could be assayed and
he OECD has recently published Test Guidelines for three in vitro

ethods for skin sensitisation prediction. Further efforts from the
uropean Union Reference Laboratory for Alternatives to Animal
esting (EURL-ECVAM) led to additional OECD publications on Inte-
rated Approaches to Testing and Assessment (IATA) and in 2016,
he REACH Directive was amended in Annex VII so that in vitro data
ecame the default data source for this endpoint.

The first key event in the AOP is protein haptenation (required
or chemical transfer through the skin) which is detected using The
irect Peptide Reactivity Assay (DPRA) – an in chemico assay. The
eratinoSensTM Assay (Givaudan Schwiez AG, Switzerland) is a cell-
ased assay that detects basal epidermal response – the second key
vent – and the human Cell Line Activation Test (hCLAT) is also cell-
ased and detects dendritic cell activation (and hence the immune
ystem) – the third key event.

Results from >24 chemicals tested (of varying potencies) across
he three assays demonstrate that, within an IATA, the in vitro/in
hemico assays better predict human skin sensitisation when com-
ared to the existing in vivo test data (local lymph node assay –
LNA). Although a measure of potency is not yet accepted from

n vitro assays at a regulatory level, each of these three assays yield
seful information regarding this additional endpoint.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.926
 PRESS
s xxx (2017) xxx–xxx

P-09-02-23
Application and establishment of eye irritation
test method using EpiOcularTM model (OECD
TG 492)

Jiyoung Kim

Toxicological Screening & Testing Division, National Institute of Food
and Drug Safety Evaluation, Cheongju-si, Republic of Korea

The EpiOcularTM Eye Irritation Test (EIT) is an alternative to
the Draize rabbit eye test to predict acute eye irritation poten-
tial of chemicals by measuring their cytotoxic effect on the 3D
reconstructed human cornea-like epithelial (RhCE) model. The
EpiOcularTM EIT approved as OECDTG492 is used for identifying
chemicals not requiring classification and labelling for eye irritation
or serious eye damage. The objective of this study was to establish
the EpiOcularTM EIT and then predict eye irritation potential of sev-
eral test chemicals using the method. We prepared the Standard
Operating Procedure (SOP) for the EpiOcular TM EIT on the basis
of the procedures suggested by OECD TG 492 and MatTek. Prior to
assessment of eye irritation potential of new chemicals, we evalu-
ated the 15 proficiency chemicals listed in OECD TG 492 to prove our
technical proficiency. Finally, we evaluated eye irritation potential
of 7 chemicals, which were consisted of 2 UN GHS category 1, 4 UN
GHS category 2A, 1 UN GHS category 2B. In the proficiency test, we
confirmed that the result for the 15 chemicals, including controls
were accordant with the UN GHS classification and were within the
range of acceptance criteria. In the main test, eye irritation poten-
tial of the 7 substances was also identified to be accordant with the
UN GHS classification and each chemical produced the results con-
cordant among its three independent runs. Moreover the results of
all chemicals including controls met the acceptance criteria such as
low variation between sample runs etc., which were suggested by
the method.

http://dx.doi.org/10.1016/j.toxlet.2017.07.927

P-09-02-24
A candidate-modified-risk tobacco product has
reduced effects on mitochondrial function in
airway epithelial cells compared to combustible
cigarettes

Marco van der Toorn 1, Dominika Malińska 2, Jędrzej Szymański 2,
Jarosław Walczak 2, Monika Pril 2, Karolina Drabik 2, Bernadeta
Michalska 2, Aleksandra Wojtala 2, Paulina Patalas-Krawczyk 2,
Małgorzata Partyka 2, Stephanie Johne 1, Karsta Luettich 1, Manuel
Peitsch 1, Julia Hoeng 1, Mariusz Więckowski 2, Joanna
Szczepanowska 2, Jerzy Duszyński 2

1 PMI R&D, Philip Morris Products S.A., Neuchatel, Switzerland
2 Nencki Institute of Experimental Biology, Polish Academy of
Sciences, Warsaw, Poland

Mitochondrial dysfunction caused by cigarette smoking is involved
in driving the oxidative stress-induced physiology in airway dis-
eases. Reduction of harmful and potentially harmful constituents
(HPHC) by heating rather than combusting tobacco could reduce
the mitochondrial changes that contribute to oxidative stress
and cell damage. We evaluated mitochondrial function in human
bronchial epithelial cells (BEAS-2B) following a 12-week exposure

to total particulate matter (TPM) from the aerosol of a candi-
date modified-risk tobacco product, the Tobacco Heating System
2.2 (THS2.2), in comparison with TPM from the 3R4F reference
cigarette.

dx.doi.org/10.1016/j.toxlet.2017.07.925
dx.doi.org/10.1016/j.toxlet.2017.07.926
dx.doi.org/10.1016/j.toxlet.2017.07.927
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Endpoints linked to mitochondrial dysfunction including mito-
hondrial biogenesis and oxidative stress were assessed. Long-term
PM treatment resulted in decreased mitochondrial mass and lev-
ls of complex II, III and IV. Increased proton leakage, increased
xpression of NRF1 and NRF2 (both key regulators of oxida-
ive stress), and increased SOD1expression were accompanied by
ecreased levels of cytosolic ROS in BEAS-2B cells treated with 3R4F
r a 20-fold higher concentration of THS2.2 TPM. No changes in
OD2 and GPx1 expression were observed. Long-term treatment
ith TPM from the THS2.2 heat-not-burn tobacco product had a

ower dose-dependent impact on mitochondrial function in com-
arison with TPM from a combusted tobacco product.

Reduction of HPHC by heating rather than combusting tobacco
ould be a sound strategy to reduce mitochondrial dysfunction and

xidative stress-related diseases associated with smoking com-
ustible tobacco products.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.928

-09-02-25
n-line aerosol characterization within
xposure systems using soft ionization time of
ight mass spectroscopy

andro Steiner, Arkadiusz Kuczaj, Shoaib Majeed, Julia Hoeng,
tefan Frentzel

PMI R&D, Philip Morris Products S.A (part of Philip Morris
nternational group of companies), Neuchâtel, Switzerland

hree dimensional organotypic models of the human respiratory
ract epithelia are the most advanced biological test systems in
n-vitro inhalation toxicology. They enable the exposures to be
onducted with the cell cultures in direct contact with the test
tmospheres, i.e., at the air–liquid interface. As the test atmo-
phere may change its physicochemical properties within aerosol
xposure systems, methods for monitoring chemical aerosol com-
osition in close proximity to the exposure chambers are required.

We present a method using soft photon ionization time-of-flight
ass spectroscopy (SPI-TOFMS) to measure the chemical composi-

ion of test aerosols in real-time within the Vitrocell 24/48 aerosol
xposure system (Vitrocell GmbH, Germany). The SPI-TOFMS (Pho-
onion GmbH, Germany) was connected to the Vitrocell system one
entimeter upstream from the quartz crystal microbalance cham-
er, which is structurally and functionally equivalent to sampling
irectly upstream to the cell culture exposure chambers. Cigarette
moke (3R4F research cigarettes) and aerosols representative of
ommercially available electronic cigarettes were delivered to the
ystem as during regular exposures of organotypic tissue cultures,
nd mass spectra were acquired continuously.

The applicability of the method is demonstrated via repro-
ucible high-resolution monitoring of the chemical composition
f the smoke/aerosol and its time-profile. Furthermore, the quan-
ification of representative constituents was in agreement with
xtrapolated results of established off-line methods, indicating that
on-representative aerosol sampling and co-localization of mass

eaks of different compounds or their fragments does not pose a
ajor limitation of the proposed measurement method.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.929
 PRESS
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P-09-02-26
Systems toxicology assessment of repeated
exposure to cigarette smoke and a potential
modified-risk tobacco product aerosol on
gingival organotypic cultures

Filippo Zanetti, Alain Sewer, Patrice Leroy, Shoaib Majeed, Laura
Ortega Torres, Keyur Trivedi, Emmanuel Guedj, Ashraf Elamin,
Stefan Frentzel, Nikolai V. Ivanov, Manuel C. Peitsch, Julia Hoeng

Philip Morris International R&D, Neuchatel, Switzerland

Smoking is one of the major lifestyle-related risk factors for peri-
odontal diseases. Cigarette smoke (CS) exposure is linked to the
alteration of the epithelial mucosa structure and impairment of the
inflammatory response. Using a systems toxicology approach, the
effects of exposure to the aerosol generated by the Carbon Heated
Tobacco Product (CHTP) 1.2 (a heat-not-burn technology-based
potential modified risk tobacco product (MRTP)) were compared
with those of smoke from a reference cigarette (3R4F). Human
gingival epithelial organotypic cultures (EpiGingivalTM; MatTek)
were repeatedly exposed (28-min daily for 3 days) to 3R4F CS or
CHTP1.2 aerosol at two matching nicotine concentrations, and a
higher (undiluted) CHTP1.2 aerosol. The results showed less pro-
nounced histopathological alterations or cytotoxicity upon all the
tested concentrations of CHTP1.2 aerosol exposure compared with
CS. The inflammatory status, measured by quantifying the secre-
tion of pro-inflammatory mediators, showed a general reduced
response upon exposure to CHTP1.2 aerosol than CS. Possible
toxicity-related mechanisms associated with the exposure were
investigated using a causal network-based analysis on the tran-
scriptomics data (mRNA and miRNA). This analysis showed a lower
perturbation of various biological networks in the CHTP1.2 aerosol-
exposed cultures at all the concentrations tested compared with
those exposed to 3R4F CS. This study indicates that exposure to
CHTP1.2 aerosol had a reduced biological impact on the human gin-
gival organotypic cultures, suggesting a potential reduced effects of
CHTP1.2 aerosol on human gingival tissues as compared with CS.

http://dx.doi.org/10.1016/j.toxlet.2017.07.930

P-09-02-27
Systems Toxicology meta-analysis: Impact of a
candidate modified-risk tobacco product
aerosol compared with cigarette smoke on
organotypic aerodigestive tract cultures

Anita R. Iskandar 1, Bjoern Titz 1, Alain Sewer 1, Patrice Leroy 1,
Thomas Schneider 1, Filippo Zanetti 1, Carole Mathis 1, Ashraf
Elamin 1, Stefan Frentzel 1, Walter Schlage 2, Florian Martin 1,
Ivanov Nikolai 1, Manuel Peitsch 1, Julia Hoeng 1

1 PMI R&D, Philip Morris Products S.A. (Part of Philip Morris
International group of companies), Neuchâtel, Switzerland
2 Biology Consultant, Bergisch Gladbach, Germany

Systems biology combines comprehensive molecular analyses
with quantitative modeling to understand the characteristics of a
biological system as a whole. Leveraging a similar approach, Sys-
tems Toxicology aims to decipher complex biological responses
following exposures. This work reports a Systems Toxicology meta-
analysis in the context of in vitro assessment of a candidate

modified-risk tobacco product (MRTP) using three human organ-
otypic cultures of the aerodigestive tract (buccal, bronchial, and
nasal epithelia). Complementing a series of functional measures,
a causal network enrichment analysis of transcriptomic data was

dx.doi.org/10.1016/j.toxlet.2017.07.928
dx.doi.org/10.1016/j.toxlet.2017.07.929
dx.doi.org/10.1016/j.toxlet.2017.07.930
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sed to compare quantitatively the biological impact of aerosol
rom the Tobacco Heating System (THS) 2.2, a candidate MRTP,
ith 3R4F cigarette smoke (CS) at similar nicotine concentrations.

ower toxicity was observed in all cultures following exposure to
HS2.2 aerosol compared with 3R4F CS. Because of their morpho-
ogical differences, a lesser exposure impact was observed in the
uccal (stratified epithelium) compared with the bronchial and
asal (pseudostratified epithelium). The causal network enrich-
ent approach supported a similar mechanistic impact of CS across

he three cultures, including the impact on xenobiotic, oxidative
tress, and inflammatory responses. At comparable nicotine con-
entrations, THS2.2 aerosol elicited reduced and more transient
ffects on these processes. A targeted mass-spectrometry marker
anel further confirmed the reduced cellular stress responses
licited by THS2.2 aerosol compared with 3R4F CS in the nasal
ulture. Overall, this work demonstrates the applicability and
obustness of the Systems Toxicology approach for in vitro inhala-
ion toxicity assessment (A.R. Iskandar et al., Toxicology Research, in
evision).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.931

-09-02-28
D in vitro cultures of human hepatocyte-like
ells as an alternative competent model for
evirapine biotransformation studies

adalena Cipriano 1, Pedro F. Pinheiro 2, Catarina Sequeira 3,
orge M. Santos 4, Nuno G. Oliveira 1, Alexandra M.M. Antunes 2,

. Matilde Marques 2, Joana S. Rodrigues 1, Matilde Castro 1, Sofia
. Pereira 3, Joana P. Miranda 1

Research Institute for Medicines (iMed.ULisboa), Faculty of
harmacy, Universidade de Lisboa, Lisboa, Portugal
Centro de Química Estrutural (CQE), Instituto Superior Técnico,
niversidade de Lisboa, Lisboa, Portugal
Centro de Estudos de Doenças Crónicas (CEDOC), NOVA Medical
chool/Faculdade de Ciências Médicas, Universidade Nova de Lisboa,
isboa, Portugal
Centro de Estudos de Ciência Animal (CECA), Instituto de Ciências e
ecnologias Agrárias e Agro-Alimentares (ICETA), Porto, Portugal

tem cell-derived hepatocyte-like cells (HLCs) are a promising
ource of human cells for developing alternative in vitro hepatic
odels. Moreover, HLCs and primary hepatocyte cultures have

hown an improved hepatic phenotype when cultured under three-
imensional (3D) culture conditions.

Nevirapine is an antiretroviral drug associated with a variety
f toxic responses, of which hepatotoxicity is the most severe.
hereas the exact mechanisms of the nevirapine-induced toxic

vents are still not fully understood, hepatotoxicity is partially
elated to the drug’s extensive hepatic phase I and II metabolism,
esulting in reactive metabolites able to form covalent adducts
ith biomacromolecules. Therefore, nevirapine was herein used

s a model drug to assess the adequacy of human neonatal mes-
nchymal stem cell-derived HLCs cultured under 3D conditions as
hepatic model for drug biotransformation and bioactivation stud-

es. HLCs cultured as 3D self-assembled spheroids or as a monolayer
ere exposed to 300 �M nevirapine for 3 and 10 days. Both 3D

nd 2D-HLC cultures yielded all known phase I nevirapine metabo-
ites, as well as its sulfate and glucuronic acid conjugates. Moreover,
oth cultures presented induced ECOD and SULT1A1 activities

nd increased gene expression of CYP3A4. Nevirapine upregulated
YP2B6, UGT1A1, SULT1A1 and GSTA1-A2 and MRP7 in 3D-HLCs
nly, which resulted in higher amounts of nevirapine phase I and
I metabolites.
 PRESS
s xxx (2017) xxx–xxx

The adequacy of the 3D-HLC model as a competent alternative
in vitro system was herein demonstrated, further supporting this
model as a promising tool to unveil hepatic toxicity mechanisms.

http://dx.doi.org/10.1016/j.toxlet.2017.07.932

P-09-02-29
An assay to characterize the impact of cigarette
smoke exposure on mucociliary clearance
in-vitro

Stefan Frentzel

Philip Morris Products S.A., Neuchatel, Switzerland

Mucociliary clearance (MCC) constitutes a first-line defense mecha-
nism to remove inhaled particles or pathogens from the respiratory
tract. Impairment of MCC contributes or plays a causative role in
the etiology of various respiratory diseases and is associated with
an increased risk for pulmonary infections. Cigarette smoke (CS)
has been reported to impact all functional elements required for
an effective MCC. This includes the observation that respiratory
epithelia of smokers show fewer cilia and with abnormal mor-
phology. Smoking can lead to mucus hypersecretion or changes
in the biophysical properties of mucus. CS may also influence the
hydration of the periciliary surface liquid (PCL). While there are
established tests to measure MCC (mucociliary transport) rates
in humans (e.g. Saccharine transit test), standard in-vitro assays
are lacking that can be used to characterize CS (whole smoke)
effects. We have setup an assay to measure mucociliary transport
rates in an in-vitro setting on nasal MucilAirTM 3D-organotypic air-
liquid interface cultures by determining velocities of polystyrene
microbeads. We observed a dose-dependent decrease of bead
transport rates upon exposure of MucilAirTM to 3R4F reference CS.
Concomitant with a decreased transport, cilia beating, as deter-
mined at various post-exposure time points, was similarly impaired
in the cultures. This assay is a useful addition to match clinical
reports on CS effects on MCC in humans and may be used for com-
parative studies using potential modified risk tobacco products.

http://dx.doi.org/10.1016/j.toxlet.2017.07.933

P-09-02-30
Characterization of an in vitro placental
transfer assay for high-throughput screening

Caroline Gomes, Barbara Birk, Eric Fabian, Julian Doersam,
Catharina Wilhelmina van Dongen, Bennard van Ravenzwaay,
Robert Landsiedel

Experimental Toxicology and Ecology, BASF SE, Ludwisghafen,
Germany

Embryotoxicity is an essential toxicological endpoint in the reg-
istration process of chemicals, pesticides and drugs. Alternative
methods to animal testing are being developed for developmental
toxicity and applied already for screening processes. Neverthe-
less, without transfer of an active ingredient via placenta, potential
direct effects on the embryo can be neglected. Therefore, it is essen-
tial to take placental transfer of substances into consideration when
in vitro embryotoxicity data are assessed. An in vitro placental
transfer assay using the trophoblastic cell line, BeWo b30 clone,

has been developed and showed good correlations with ex vivo
data. However, there are known modifications in respective proto-
cols and poor characterization of this model. Herein, we improved
the main methodology in order to use it in a high-throughput

dx.doi.org/10.1016/j.toxlet.2017.07.931
dx.doi.org/10.1016/j.toxlet.2017.07.932
dx.doi.org/10.1016/j.toxlet.2017.07.933
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creening strategy. The improvements include the sequence of
edium changes and routine transepithelial electrical resistance

TEER) measurements. Stable cell monolayer formation was proven
n day 6 as a function of time by histology, immunohistochem-
stry of cell tight junctions and by checking paracellular transfer of

odel compounds. Positive controls for low and high permeability
e.g. amoxicillin and antipyrine) were used to verify the applicabil-
ty of the established test system, the generated data corroborate
vailable in vitro and ex-vivo literature data. Moreover, the applied
rotocol showed high reproducibility. The presented and estab-

ished protocol for in vitro placental transfer will be helpful for
urther comparisons and evaluations and may be combined with
ther in vitro or in silico strategies as an animal-free approach to
ssess developmental toxicity.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.934

-09-02-31
he GARD platform for potency assessment of
kin sensitizing chemicals

athrine S. Zeller 1, Andy Forreryd 1, Tim Lindberg 1, Robin
radin 2, Aakash Chawade 3, Malin Lindstedt 1

Department of Immunotechnology, Lund University, Lund, Sweden
SenzaGen, Lund, Sweden
University of Agricultural Sciences, Alnarp, Sweden

he prevalence of Allergic Contact Dermatitis is estimated to
5–20%. Few in vitro tests are available to identify such chemicals
nd no assay has yet been able to provide an assessment of sensi-
izing potency, important for risk assessments. Genomic Allergen
apid Detection (GARD) is based on a myeloid cell line and classi-
es compounds as sensitizers or non-sensitizers, based on the gene
xpression of 200 biomarkers. Here, we demonstrate that GARD can
e extended into a tool for assessment of sensitizing potency.

To provide proof of concept, we selected seventy refer-
nce chemicals balanced according to CLP Regulation classes
1A = strong, 1B = weak, and no cat = non-sensitizer) and used them
or chemical stimulations. The transcriptomes of cells were ana-
ysed by genome wide profiling (>29,000 genes). Using a Random
orrest approach, a biomarker signature comprising 52 genes could
e identified. The model was challenged with an external test set
n = 18), and balanced accuracies were estimated to 96% (no cat),
5% (1B), and 79% (1A), illustrating the high predictive performance
f the signature. The predictions for the samples correlated well
ith available human data.

We present a novel biomarker signature to predict skin sensitiz-
ng potency. As more clinical data becomes available, the concept
an easily be modified to cover also additional human potency
ategories. Meanwhile, in the absence of validated methods for

ssessment of sensitizing potency, we believe that our assays fill an
mportant gap towards a complete risk assessment of chemicals.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.935
 PRESS
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P-09-02-32
Rat pancreas tissue slices as in vitro model for
studying drug-induced pancreatic toxicity

Maria Hellmund 1, Marian Raschke 1, Anna-Lena Frisk 2

1 Investigational Toxicology, Bayer AG, Berlin, Germany
2 Pathology and Clinical Pathology, Bayer AG, Berlin, Germany

Adverse effects on the pancreas are occasionally observed during
drug discovery and development and often prohibit further devel-
opment. Hence, there is a need for reliable in vitro models to early
on identify the pancreas-toxic potential of drug candidates.

This work aimed to establish and characterize rat pancreas tis-
sue slices as in vitro model for studying drug-induced pancreatic
toxicity.

Rat pancreas tissue slices were prepared by a protocol adapted
from Marciniak et al. (Nat Protoc 2014:9(12);2809–22) and main-
tained in cell culture medium for up to 6 days. Tissue preservation
was determined by microscopic evaluation following fixation in
10% formalin and H&E as well as immunohistochemical stain-
ing. Functional integrity of acinar and beta cells was assessed
by cell-type specific secretory responses to physiological stimuli.
Moreover, the effects of well-known pancreas toxins on the viabil-
ity and functional integrity of tissue slices were examined.

We were able to establish an optimized isolation and cultivation
procedure for rat pancreas tissue slices applying minor modifi-
cations to the original protocol. Cell viability declined over the
cultivation period. Stimulation of the slices with glucose or cerulein
increased secretion of insulin or amylase/lipase, demonstrating
functional integrity of endocrine and exocrine cells. The investiga-
tion of effects of different pancreas toxins on the viability of acinar
and islet cells in the slices is currently ongoing.

Our preliminary data demonstrate feasibility to prepare and cul-
tivate rat pancreas tissue slices over a period of 6 days thereby
maintaining functional integrity to some extent.

http://dx.doi.org/10.1016/j.toxlet.2017.07.936

P-09-02-33
Development of rat pancreatic acinar cell model
for the assessment of drug induced injury
caused by MCL1 inhibition

Jasper Komen 1, Frida Gustafsson 1, Jayati Basak 2, Emilyanne
Leonard 2, Joanna Harding 3, Andy Mead 1, Mark Anderton 3

1 DSM Discovery Safety, AstraZeneca, Cambridge, United Kingdom
2 DSM Translational Biomarkers & Bioanalysis, AstraZeneca,
Cambridge, United Kingdom
3 DSM Regulatory Safety, AstraZeneca, Cambridge, United Kingdom

Pancreatic acinar cell pathology was observed in early preclinical
studies with an inhibitor of pro-survival protein MCL1 (AZD5991)
with concurrent increases in the pancreatic injury plasma biomark-
ers amylase and lipase. This was not observed with the ‘inactive’
enantiomer of AZD5991 (ent-AZD5991) indicating the toxicity was
likely on-target.

These findings were not predicted by any of our standard in vitro
cytotoxicity screening assays nor were these assays able to distin-
guish active from inactive enantiomer. Therefore our aim was to
develop an in vitro assay that could identify exocrine pancreatic

toxicity using AZD5991 and ent-AZD5991 for evaluation.

To this end acinar cell clusters were isolated from rat pancreas by
collagenase digestion. Functional capacity of the isolated clusters
was demonstrated using CCK8 (gut peptide) stimulated amylase

dx.doi.org/10.1016/j.toxlet.2017.07.934
dx.doi.org/10.1016/j.toxlet.2017.07.935
dx.doi.org/10.1016/j.toxlet.2017.07.936
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elease. A significant difference in cell death was observed after
8 h between active MCL1 inhibitors AZD5991 when compared to

nactive ent-AZD5991 (EC50’s respectively 0.337 �M vs. 14.6 �M).
oth compounds decreased cell viability at the top dose (50 �M)
fter 3 h suggesting unspecific cytotoxicity at this dose/time point.

Similar, though qualitatively different findings using an enan-
iomeric pair of BCL2/XL dual inhibitors in our model suggest a
pecific sensitivity of pancreatic acinar cells for inhibition of pro-
urvival family of proteins in addition to MCL1.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.937

-09-02-34
omparative biological effects induced in A549
ells by combustion-derived particles from
ifferent biomass sources

ara Marchetti 1, Eleonora Longhin 1, Rossella Bengalli 1, Giorgio
uonanno 2,3, Anita Colombo 1, Paride Mantecca 1, Marina
amatini 1

POLARIS Research Centre, Department of Earth and Environmental
ciences, University of Milano-Bicocca, Piazza della Scienza 1, 20126
ilano, Italy
University of Naples “Parthenope”, Via Ammiraglio Ferdinando
cton, 38, 80133 Napoli, Italy
Department of Civil and Mechanical Engineering, University of
assino and Southern Lazio, Via Di Biasio 43, 03043 Cassino (FR), Italy

iomass combustion contributes to air pollution and is correlated
o adverse health effects. This study aims to investigate the possible
iverse cytoxicological properties of particles collected during the
ombustion of different biomass sources.

The particles (PM10) derived from the combustion of pel-
et, charcoal and wood were collected and characterized for PAH
nd metal content. Human alveolar A549 cells were exposed
or 24 h to 5 �g/cm2 PM. Cell viability (Alamar Blue assay and
oechst/PI staining), inflammatory response (IL-6 and IL-8), antiox-

dant activity (HO-1 expression), xenobiotic metabolism activation
CYP1A1/1B1) and DNA damage (yH2AX, phospho-ATM/ATR) were
valuated.

The results revealed different biological responses after expo-
ure to the different PMs, suggesting a possible correlation between
he particles’ chemical properties and their toxicological profile.
ellet-derived PM affected cell viability, inducing necrosis, while
harcoal and wood PMs mainly induced apoptosis. Only pellet-
erived PM activated inflammatory pathways, through IL-6 and

L-8 synthesis. All the particles caused a significant increase of
O-1, confirming oxidative stress-related responses, and the acti-
ation of the cytochrome P450 enzymes. Finally, particles caused
n increase in the level of DNA strand breaks.

These data demonstrate that combustion particles deriving from
ifferent biomasses may activate different toxicological pathways,
ointing out the importance of the biomass type and quality in the

trategies to prevent respiratory diseases.

Acknowledgment: MAECI (project ID PGR00786).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.938
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P-09-02-35
In vitro vascular effects induced by different
diesel exhaust ultrafine particles (DEP)

Rossella Bengalli, Eleonora Longhin, Sara Marchetti, Alessandra
Zerboni, Paride Mantecca, Marina Camatini

Polaris Research Centre, Department of Earth and Environmental
Sciences, University of Milano-Bicocca, Piazza della Scienza 1, 20126
Milano, Italy

The mechanisms leading to cardiovascular effects induced by DEP
are still under investigation. The release of mediators from exposed
lung cells can contribute to endothelial activation and in vitro cell
systems were here used to investigate the effects of three different
particles: two standard reference DEP (1650b, 2975) and DEP sam-
pled from a Euro4 vehicle run over a chassis dyno. BEAS cells were
exposed to 5 �g/cm2 DEP for 20 h and oxidative stress (HMOX1)
and the release of cellular mediators (IL6, IL6R, VEGF) were investi-
gated. BEAS supernatants were used for 24 h as conditioned media
for the treatment of HPMECST1.6R lung microvascular endothe-
lial cells. Endothelial activation markers ICAM1 and VCAM1 were
finally analyzed. Moreover a 3D in vitro alveolar-blood barrier (ABB)
was used: epithelial cells were treated with DEP and the release
of inflammatory mediators from the endothelial compartment was
investigated. In the conditioned media model DEP Euro4, which has
the major amount of PAHs, was able to induce oxidative stress, IL6
and IL6R release in BEAS cells and consequent endothelial dysfunc-
tion, as evidenced by the increased expression of ICAM1 and VCAM1
in HPMECST1.6R. These results were confirmed by the experiments
on the ABB. SMR1650b and 2975 did not induce significant biolog-
ical effects in both in vitro models. These outcomes evidence that
vascular effects induced by DEP may derive from the inflammatory
response of the lung epithelial cells and are modulated by particles’
physicochemical properties, with PAHs-enriched particles being
more reactive.

Acknowledgment: Cariplo Foundation (2013-1038); MAECI (ID
PGR00786).

http://dx.doi.org/10.1016/j.toxlet.2017.07.939

P-09-02-36
Morphological and functional response of
intestinal cells to shear stress

Giorgia Del Favero, Doris Marko

Department of Food Chemistry and Toxicology, University of Vienna,
Faculty of Chemistry, Vienna, Austria

The creation of in vitro models which more efficiently mimic the
physiological conditions is a topic of great interest. In particular,
for the study of food contaminants, intestinal cells are often the
option of choice. In line with this approach, the comprehension
of the physiological changes associated with the exposure to the
shear stress is crucial, since these cells are continuously subject
to biomechanical stimulation. The shear stress triggers a complex
variety of signals that can potentially interplay with the toxic insult.
The Nrf2/ARE pathway (Nuclear factor erythroid-derived 2-like
2/Antioxidant Response Element) is one of the key regulators of
cellular response to oxidative stress and it is known to be sensi-
tive to the shear stress (Chen et al., 2003). In this study, different

intestinal cells were used for a direct comparison between tumor-
derived cells and non-transformed epithelial cells (HT-29 cells and
HCEC-1CT human colonic epithelial cells). The effects on cellular
morphology and on Nrf2 were monitored by confocal microscopy.

dx.doi.org/10.1016/j.toxlet.2017.07.937
dx.doi.org/10.1016/j.toxlet.2017.07.938
dx.doi.org/10.1016/j.toxlet.2017.07.939
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T-29 and HCEC cells seemed to have differential sensitivity to
he shear stress stimulation, which was visible as cytoskeleton
emodeling, as well as in the localization of Nrf2. These responses
ppeared to be dependent on the level of the shear stress, and on
he duration of the stimulation. In conclusion, the shear stress can
ctively modulate physiological responses of intestinal cells and
hus having a potential impact on cytotoxicity assays.

eference

hen, X.L., et al., 2003. J. Biol. Chem. 278 (2), 703–711.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.940

-09-02-37
n investigation into the effects of E-cigarette
erosols using a physiologically relevant
n-vitro model

ranav Vasanthi Bathrinarayanan 1, Lindsay J. Marshall 2, James
.P. Brown 2, Laura J. Leslie 1

School of Engineering and Applied Science, Aston University,
irmingham, United Kingdom
School of Life and Health Sciences, Aston University, Birmingham,
nited Kingdom

lthough widely popular as smoking cessation tools, limited infor-
ation is available on the health effects of E-cigarette (EC) use. An

rgent requirement of EC research is a standard testing method
o investigate possible adverse effects. The present study aims to
ssess EC cytotoxicity using an in-vitro multicellular human air-
ays model.

Human bronchial epithelial cells (CALU3) and pulmonary fibro-
lasts (MRC5) were co-cultured on permeable membranes for
1–14 days at air–liquid interface. A bespoke smoking machine was
sed to deliver air, whole cigarette smoke (WCS) or EC vapour (ECV)
o the airways model under standard ISO:3308 conditions for 7 m.
onsidering the prolonged vaping habits of EC users compared to
igarette smoking, ECV exposure was additionally investigated at
h, 2 h, 3 h, 4.5 h and 6 h time points.

24 h post exposure, XTT cell viability analysis showed that while
CS had the expected detrimental impact on cell viability, air expo-

ure had no effect at any time point. Interestingly, a steady decrease
n the viability of ECV exposed cells was observed at times greater
han 2 h. Viability was 61.31 ± 5.75% control, 51.11 ± 5.56% con-
rol and 42.10 ± 2.69% control after 3 h, 4.5 h and 6 h respectively.
urthermore, ELISA analysis of supernatants revealed an increase
n IL-6/IL-8 pro-inflammatory cytokines at 3 h post ECV exposure,
espite the increased cell death.

Results indicate that extended EC exposure (≥3 h) under these

onditions has a detrimental impact on cell viability and leads to
xaggerated cytokine production in the airways model.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.941
 PRESS
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P-09-02-38
Evaluation of acute toxicity and genotoxicity of
DON, 3-ADON and 15-ADON in HepG2 cells

Ana Juan-García, Houda Berrada, Guillermina Font, Maria-Jose
Ruiz

Laboratory of Toxicology, Faculty of Pharmacy, University of
Valencia, Burjassot, Valencia, Spain

Fusarium fungi synthesize trichothecenes mycotoxins deoxyni-
valenol (DON), 3-acetyl-deoxynivalenol (3-ADON) and
15-acetyl-deoxynivalenol (15-ADON) that occur in various
cereal crops and processed grains. The aims of this study were
to evaluate the cytotoxicity of DON (1.25–15 �M), 3-ADON and
15-ADON (0.31–12.5 �M) and cell proliferation (0.5, 1.5 and 3 �M)
after 24, 48 and 72 h in human hepatocarcinoma (HepG2) cells.
Moreover, DON (0.6, 1.2, 2.4 and 4.8 �M), 3-ADON and 15-ADON
(0.2, 0.4, 0.8 and 1.5 �M) were evaluated for oxidative stress
through ROS and LPO generation. Lastly, micronucleous test (OECD
487, 2016) was assayed. IC50 values obtained for 24, 48 and
72 h were 9.3 ± 0.1, 2.83 ± 0.53 and 2.53 ± 0.21 �M, respectively
for DON, 6.2 ± 0.3, 3.6 ± 0.24 and 5.2 ± 0.15 �M, respectively for
3-ADON and 8.1 ± 0.37, 5.3 ± 0.28 and 5.2 ± 0.4 �M for 15-ADON,
respectively. G0/G1 and S phases decreased and G2/M phase
increased in a time-dependent manner respect to the control after
3-ADON exposure; whereas, for 15-ADON and DON increase in
G2/M phase was obtained in a concentration-dependent manner.
A strong oxidative stress in HepG2 cells was obtained for 15-ADON
by generation of ROS and MDA production respect to the control.
Moreover, genotoxic effects were recorded in the micronucleous
test for all mycotoxins at all concentrations tested.

Acknowledgments: Spanish Ministry of Economy and Compet-
itiveness (AGL2016-77610R).

http://dx.doi.org/10.1016/j.toxlet.2017.07.942

P-09-02-39
Untargeted metabolomics of neuronal cell
culture: A model system for the toxicity testing
of insecticide chemical exposure

Sarah Hayton 1,2, Garth Maker 1,2, Ian Mullaney 1, Robert
Trengove 2

1 School of Veterinary and Life Sciences, Murdoch University, Perth,
Western Australia, Australia
2 Separation Sciences and Metabolomics Laboratories, Murdoch
University, Perth, Western Australia, Australia

Toxicity testing is essential for the protection of human health
from exposure to toxic environmental chemicals. As traditional
toxicity testing is carried out using animal models, mammalian
cell culture models are becoming an increasingly attractive alter-
native to animal testing. Combining mammalian cell culture
models with screening-style molecular profiling technologies, such
as metabolomics, can uncover previously unknown biochemi-
cal bases of toxicity. We have used a mass spectrometry-based
untargeted metabolomics approach to characterise for the first
time the changes in the metabolome of the B50 cell line, an
immortalised rat neuronal cell line, following acute exposure to
two known neurotoxic chemicals that are common environmen-
tal contaminants; the pyrethroid insecticide permethrin and the
organophosphate insecticide malathion. B50 cells were exposed

to either the dosing vehicle or an acute dose of either perme-
thrin or malathion for 6 and 24 h. Intracellular metabolites were
profiled by gas chromatography–mass spectrometry. Using Princi-

dx.doi.org/10.1016/j.toxlet.2017.07.940
dx.doi.org/10.1016/j.toxlet.2017.07.941
dx.doi.org/10.1016/j.toxlet.2017.07.942
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al Component Analysis, we selected the key metabolites whose
bundance was altered by chemical exposure. By considering the
ajor fold changes (>2.0 or <0.5 from control) across these metabo-

ites, we were able to elucidate important cellular events associated
ith toxic exposure including disrupted energy metabolism and

ttempted protective mechanisms from excitotoxicity. Our find-
ngs illustrate the ability of mammalian cell culture metabolomics
o detect finer metabolic effects of acute exposure to known toxic
hemicals, and validates the need for further development of this
rocess in the application of trace-level dose and chronic toxicity
tudies, and toxicity testing of unknown chemicals.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.943

-09-02-40
econd generation of skin sensitization AOP
ithin a same cell line: Dream or reality?

lodie Clouet 1,2, Chloé Raffalli 2, Marie-Hélène Damiens 2, Marc
allardy 2, Pierre-Jacques Ferret 1, Saadia Kerdine-Römer 2

Safety Assessment Department, Pierre Fabre Dermo Cosmétique,
oulouse, France
INSERM UMR996 – Inflammation, Chemokines and

mmunopathology, Univ Paris-Sud, Université Paris-Saclay,
hâtenay-Malabry, France

n the context of the 2013 ban given by EU Cosmetics Regulation,
he ability to identify and classify the skin sensitization potential of
hemicals without animals is of high importance for the cosmetic
ndustry. According to a scientific consensus, one single non-animal
est is not been sufficient to cover the different key events (KE)
efined by the AOP (Adverse Outcome Pathway) for skin sensitiza-
ion.

Since dendritic cells (DC) play a key role in skin sensitization
hase leading to the development of Allergic Contact Dermatitis
ACD), we propose to combine different tests in the same cell acting
s a DC, the THP-1 cell.

To consider an integrated-AOP, we proposed to study as initial
vents ROS production and GSH depletion for KE1, cellular oxida-
ive stress and Nrf2 pathway for KE2 and phenotype modifications
s surface markers and cytokine productions. Chemicals selected
ncluded irritants, non-sensitizers and allergens (pro/prehaptens).

We showed that strong sensitizers are correlated with an early
OS production and reduction of glutathione. These molecules as
ell as antioxidants activate specifically the Nrf2-Keap1 pathway
easured by western blot and a Nrf2 DNA-binding ELISA. They

trongly induced phenotype modifications of THP-1 measured as
D54/CD86 expressions at cell surface and specific cytokine pro-
uctions (IL-8, IL-18, etc.).

This study would provide that DC-like as THP-1 testing coupled
o Nrf2, ROS, glutathione, gene expressions and cytokines could

e used as a single test for identification and classification of skin
ensitizers.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.944
 PRESS
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Some experimental aspects of an in vitro
toxicity screening in developing new
pharmaceuticals

Alla Voronina 1, Zinaida Klestova 2, Viktor Tashuta 3

1 SI “Institute of Pharmacology and Toxicology NAMS of Ukraine”,
Kyiv, Ukraine
2 The State Scientific Control Institute of Microorganisms Strains,
Kyiv, Ukraine
3 Kyiv State Veterinary Clinic of Dniprovskiy District, Kyiv, Ukraine

Developing of drug candidates and toxicity screening methods
in vitro cell-based assays are important aspects of pharmacology
and toxicology. In vitro studies often use a variety of solvents, but
they have toxic effects. The purpose of our study was to evaluate
the most resistant cell lines, and identify nontoxic concentration of
DMSO.

Evaluate the cytotoxicity of compounds, we used four different
cell cultures: SKPEV, Vero, BHK-21, SK-6, for the assessment of cyto-
toxic effects of DMSO – SKPEV, SK-6. We used the micromethod of
cytotoxicity in cell cultures, with identification indicators of cyto-
toxicity MTD (maximum tolerated dose).

MTD of substances and most resistant tissue cultures was for:
1 – 25.0 �g/ml, Vero, SKPEV; 2 – 50.0 �g/ml, BNK-21, SK-6; 3 –
100.0 �g/ml, SKPEV; 4 – 12.5 �g/ml, SKPEV; 5 – 12.5 �g/ml, all
cell cultures; 6 – 12.5 �g/ml, Vero, SKPEV; 7 – 12.5 �g/ml, Vero;
8 – 12.5 �g/ml, SKPEV; 9 – 25.0 �g/ml, Vero; 10 – 25.0 �g/ml, all
cell cultures. The DMSO concentrations of 0.04–1.89% of DMSO
were established as the optimal ones, which has not suppressive
effect on the SKPEV cells. Cell culture SK-6 was more sensitive to
the effects of DMSO and its maximum possible permissible con-
centration was–1.25%, which preserved the ability of the cells to
proliferate and differentiate.

We estimated the most resistant cell cultures to the toxic action
new substances and concentration of DMSO, which not influence
on the results of determined the MTD.

http://dx.doi.org/10.1016/j.toxlet.2017.07.945

P-09-02-42
A fully functional human skin equivalent for
high predictive in vitro testing

Francesco Urciuolo 1,2, Giorgia Imoarato 1,2, Costantino Casale 1,2,
Paolo Netti 1,2

1 Center for Advanced Biomaterials and Health Care, Istituto Italiano
di Tecnologia, Napoi, Italy
2 Interdisciplinary Research Centre on Biomaterials CRIB, University
of Napoli Federico II, Napoli, Italy

The lack of a functional dermis in the reconstructed human skin
models might affect the robustness of the in the vitro toxicolog-
ical tests. This is especially true when irritants penetrate in the
dermis interacting with both ECM proteins and different biolog-
ical structures (i.e. hair follicle, or neurofilaments network). To
bridge such a gap we established a human skin equivalent by induc-
ing the full morphogenesis of functional dermal and epidermal
compartments. The dermal compartment is scaffold-free and ECM
presents laminin, fibronectin, hyaluronic acid, elastin and collagen

that are synthesized and organized by fibroblasts. We proved that
the natural cross talk between epidermis and cell-assembled der-
mis triggered, for the first time in vitro, the inward differentiation
of epidermal cells leading to the spontaneous formation of hair fol-

dx.doi.org/10.1016/j.toxlet.2017.07.943
dx.doi.org/10.1016/j.toxlet.2017.07.944
dx.doi.org/10.1016/j.toxlet.2017.07.945
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icle structures. Moreover, after inducing a cut, the dermis was able
o self-repair by replicating the spatio-temporal events occurring
n the native tissues with a scar-like arrangement of the de-novo
ynthesized ECM proteins. Finally, we made our full thickness skin
odels a biological platform for studying the effects of irritants

y inducing neurons axon ingrowth. The functional dermis was
ble to induce neurofilament network infiltration that connected
ith the basal layers of the epidermis. The topic application of cap-

aicin induced electrical current travelling in the neuronal network
roving the sensing functionality. Our results demonstrate the fun-
amental role of ECM in morphogenesis in vitro and the possibility
o build up more functional skin models for both fundamental
esearch and toxicology applications.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.946
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high content screening approach to

enotoxicity testing: Detection of DNA damage
nd differentiation of clastogens and aneugens
tilising histone biomarkers

aul Walker, Caroline Bauch, Laura Purdie, Clive Dilworth

Toxicology, Cyprotex, No. 24 Mereside, Alderley Park, Macclesfield,
nited Kingdom

enotoxicity is a leading cause of attrition in drug discovery due to
osing a potential carcinogenic hazard. Genotoxicity testing is an

ntegral part of drug development. Early stage in vitro screening
ssays to compliment regulatory genotoxicity testing is key to
erisk compound selection.

The nucleosome core protein histone H2A (�H2A.X) is phospho-
ylated in response to DNA double strand breaks, for example those
aused by clastogens. Aneugenic compounds result in lagging chro-
osomes rather than DNA breaks which may not be detected using

H2A.X analysis. Khuory et al. (2015) demonstrated differentiation
f aneugens, clastogens and non-genotoxic cytotoxic compounds
tilising an in-cell western protocol staining for both �H2A.X and
H3, a marker of mitosis in the absence of S9. Here we present an
CS alternative that also quantifies markers of cell health such as
uclear size, in addition to categorising compounds based on their
H3 and �H2A.X response in the presence or absence of S9 fraction.

In this study Chinese Hamster ovary (CHO) cells were treated
ith a panel of 24 compounds with and without co-incubation
ith S9 fraction. After exposure for 24 h without S9 treatment or
h with S9 treatment both �H2A.X and pH3 levels were detected
sing high content screening (HCS) followed by automated image
nalysis. A panel of clastogens, aneugens and cytotoxic compounds
ere tested. We show the correct prediction of the genotoxicity
otential of 24/24 test compounds and accurately determine clas-

ogenicity. This approach provides rapid and accurate identification
nd classification of genotoxic compounds.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.947
 PRESS
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P-09-02-44
Increasing the capacity to perform in vitro
nanoimmunotoxicology assessment

Emanuela Corsini 1, Valentina Galbiati 2, Elisabetta Gianazza 2,
Marco Potenza 3, Elena Donetti 4

1 Department of Environmental Science and Policy, Università degli
Studi di Milano, Milano, Italy
2 Department of Pharmacological and Biomolecular Sciences,
Università degli Studi di Milano, Milano, Italy
3 Dipartimento di Fisica, Università degli Studi di Milano, Milano,
Italy
4 Department of Biomedical Sciences for Health, Università degli
Studi di Milano, Milano, Italy

This study aimed to increase the capacity to identify in vitro
immunotoxicity of nanoparticles (NP). Silver NP (AgNP < 100 nm)
was used as a prototypical NP. Its immunomodulatory potential
was investigated in THP-1 cell, in whole blood assay and inen-
riched peripheral blood monocytes. To assess immune functionality
cytokine production was evaluated: cells were treated with AgNP
alone or in combination with classic immune stimuli (i.e. LPS, PHA,
PWM). Alone AgNP induced dose related IL-8 production in all mod-
els with higher response observed in THP-1 cells, which could be
ascribed to a different protein corona in cells grown in fetal calf
serum. AgNP potentiated LPS-induced IL-8 and TNF-a production,
but not LPS-induced IL-10. Regarding IL-4 and IFN-g production,
AgNP alone induced slight increase in IL-4 production, with no
change in IFN-g. While the response to PHA in term of IL-4 and
IFN-g production was not affected, an increase in PWM-induced
IL-4 and IFN-g production was observed, suggesting a potentiat-
ion of humoral response. Consistent with animal data, reduction in
PHA-induced IL-10 was observed. Overall, results are indicative of
immunostimulatory effects. For the in vitro assessment of effects
on innate immunity, THP-1 cells work as well as primary cells, rep-
resenting an useful and practical alternative, with the awareness
that from a physiological point of view the whole blood assay is the
one that comes closest to reality.

http://dx.doi.org/10.1016/j.toxlet.2017.07.948

P-09-02-45
Evaluation of in vitro assays for the assessment
of the skin sensitization hazard of cosmetic dyes

Gab Sik Yang, Hye Eun Lee, Joo Young Lee

College of Pharmacy, The Catholic University of Korea, Gyeonggido
Bucheonsi, Republic of Korea

Many dye products contain ingredients called “coal tar dyes” that
widely used in cosmetic products. Since cosmetics are exposed pri-
marily to skin, the effects of the cosmetic dyes on dermatitis is of
high interest. Some of the substances in Cosmetics are allergenic to
exhibit side effects such as contact dermatitis. The skin sensitiza-
tion potential of chemicals has traditionally been evaluated in vivo
according to OECD testing guidelines in guinea pigs or the mouse
local lymph node assay. There has lately been a great emphasis
on establishing in vitro test methods reflecting the key biological
events in the adverse outcome pathway (AOP) for skin sensitization
as published by the OECD. Against this background, thymic stromal

lymphopoietin (TSLP) plays an important role in triggering Th2-
mediated inflammatory responses and is highly expressed by skin
keratinocytes in contact dermatitis patients. Therefore, we evalu-
ated the effects of cosmetic dyes on the production of TSLP in skin

dx.doi.org/10.1016/j.toxlet.2017.07.946
dx.doi.org/10.1016/j.toxlet.2017.07.947
dx.doi.org/10.1016/j.toxlet.2017.07.948
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eratinocytes using a mouse keratinocyte cell line (KCMH-1), which
onstitutively produces high amounts of TSLP, and a mouse kera-
inocyte cell line (PAM212) stimulated with phorbol 12-myristate
3-acetate (PMA). The data also allow for a preliminary evaluation
f proposed testing strategies to determine the skin sensitization
otential of chemicals in vitro. [This research was supported by a
rant (17172MFDS253) from Ministry of Food and Drug Safety in
017.]

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.949

-09-02-46
valuation of toxic activities of
itrogen-containing polycyclic aromatic
ydrocarbons PANH compared with their PAH
nalogues using in vitro cell-based bioassays

yriam Coulet 1, Hélia Latado 1, Mireille Moser 1, Harrie
esselink 2, Matthew Tate 3, Claudine Bezençon 1, Patrick
errant 1, Julie Mollergues 1, Dominique Piguet 1, Benoit Schilter 1,
aricel Marin-Kuan 1

Food Safety Research, Nestlé Research Center, Lausanne, Switzerland
BioDetection Systems, Amsterdam, Netherlands
Gentronix, Cheshire, United Kingdom

itrogen-containing polycyclic aromatic hydrocarbons (PANHs or
zaarenes) have been reported to occur at low levels in food. They
re structurally similar to PAHs but little information is available on
heir toxic properties. Some indications suggest similar or higher
oxic potential than PAHs. The main objective of the present work
as to evaluate the toxicological properties of a number of PANHs

elected according to number of rings (3 up to 5) in comparison to
heir respective PAH structural analogues.

We have applied an in vitro test battery covering activities con-
idered of toxicological relevance for this group of chemicals:

nuclear receptors activity/inhibition (e.g. Aryl Hydrocarbon
receptor (AhR) activation),
genotoxicity potential (e.g. Gadd45�, Histone phosphorylation),
cell viability in presence or absence of metabolic activation (±S9).

Results with the well-characterized PAH reference, Benzo(a)-
yrene were in agreement with literature data, confirming the
uitability of the tests selected. There was no trend between cyto-
oxicity potency and either ring number or PANHs vs PAHs. The

ost potent genotoxic chemicals were found amongst the high
umber of ring chemicals, and in presence of S9. AhR activation
as the most sensitive parameter with a direct correlation between
otency and the ring number. There were no striking differences
etween PANHs and PAHs for these parameters.

Compared to respective PAH analogues, the tested PANHs
xhibit similar toxicological profiles and are likely to raise similar
oxicological concern. However, PANHs may not bring significant

dditional risk burden since exposure seems much lower than for
AHs.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.950
 PRESS
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P-09-02-47
In vitro dermal absorption of propylidene
phthalide, a cosmetic ingredient

Kyu-Bong Kim 1, Ji-young Kim 1, Jung Dae Lee 2, Hyun Jun Jang 1

1 Pharmacy, Dankook University, Cheonan, Republic of Korea
2 Pharmacy, Sungkyunkwan University, Suwon, Republic of Korea

Propylidene phthalide, regulatory usage limit of 0.01%, is a volatile
liquid that is used in the cosmetics as a fragrance. To deter-
mine dermal absorption, this study was performed according
to Korea Ministry of Food Drug Safety (MFDS) guideline using
LC–MS/MS. The analytical method of propylidene phthalide was
acceptable through method validation of linearity (r2 = 0.9994,
y = 0.000359 * X + 0.00434), precision and accuracy. In this study,
applied formulation on the excided rat skin about 113 mg/cm2

was cream containing 0.7% of propylidene phthalide. The stabil-
ity of propylidene phthalide in receptor fluid (50% Ethanol, EtOH)
at 32 ◦C was sufficient for use up to 24 h. The times of collected
receptor fluids were set at 0, 1, 2, 4, 8, 12 and 24 hr from recep-
tor chamber. After 24 h, remaining formulations on the skin and
stratum corneum (S.C) were collected by swabbing alcohol cotton
and tape stripping, respectively. Collected samples (alcohol cotton,
tape and skin) were extracted by acetonitrile (ACN) for 24 h. Total
dermal absorption rates of propylidene phthalide was calculated to
12.4 ± 2.8%. This data can be used for further exposure assessment
of propylidene phthalide.

http://dx.doi.org/10.1016/j.toxlet.2017.07.951

P-09-02-48
In vitro 3D cell sheet-based model for
unraveling scar pathophysiology

Daniel B. Rodrigues 1,2,a, Helena R. Moreira 1,2,a, Rui L. Reis 1,2,
Alexandra P. Marques 1,2

1 3B’s Research Group – Biomaterials, Biodegradable and
Biomimetics, Barco – Guimarães, Portugal
2 ICVS/3B’s – PT Government Associate Laboratory, Braga/Guimarães,
Portugal

Fibroblasts are key players in the scarring process. In hypertrophic
scars, fibroblasts suffer phenotypical changes into myofibroblasts
persisting in the wound under the influence of local biochemical
(TGFb1) and biomechanical signaling leading to enhanced imma-
ture extracellular matrix (ECM) synthesis.

Benchtop models of hypertrophic scars rely on scarce human ex
vivo samples or standard 2D cultures of hypertrophic scar fibro-
blasts. We therefore propose the use of human dermal fibroblast
cell sheets (hDFbsCS) as the first step to attain cell sheets with
a myofibroblast-like phenotype to generate cohesive in vitro 3D
scar-like tissues.

hDFbsCS were produced as previously described (Cerqueira,
2014), and stimulated with TGFb1 up to 21 days. Following phe-
notype and ECM characterization, 3 hDFbsCS were stacked to
obtain a 3D structure. Gene and protein analysis showed that upon
TGFb1 stimulation, hDFbsCS present a higher expression of aSMA,
fibronectin EDA and EDB, characteristic of a myofibroblast-like phe-

notype. Regarding the expression of scar ECM-associated proteins,
TGFb1 stimulated hDFbsCS produced increased fibronectin and col-
lagen I. Upon stacking of hDFbsCS obtained after 7 days of culture

a Both authors contributed equally to this work.

dx.doi.org/10.1016/j.toxlet.2017.07.949
dx.doi.org/10.1016/j.toxlet.2017.07.950
dx.doi.org/10.1016/j.toxlet.2017.07.951
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n the presence of TGFb1, stable and integrated 3D constructs were
btained.

This work suggests that it is possible to create cohesive 3D
car-like tissue structures from hDFbsCS opening the possibility to
evelop in vitro 3D scar models to study wound healing deregula-
ion pathophysiology.

Acknowledgments: Grant IF.00945.2014 and SFRH.BD.
19756.2016 (FCT MCTES), NORTE.08.5369.FSE.000044 (funded
y Programa Operacional Norte 2020 Fundo Social Europeu),
ENE2SKIN Twinning Project, Horizon 2020 (European Commis-
ion).

eference

erqueira, M.T., 2014. Acta Biomater. 10 (7).

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.952

-09-02-49
nline TEER measurements for barrier model

ystems in microfluidic chips

mitry Sakharov, Sergey Shilin, Ildar Gazizov, Sergey Nikulin,
ndrey Poloznikov, Alexander Tonevitsky

Scientific Research Centre Bioclinicum, Moscow, Russian Federation

uman-on-chip technologies are developing rapidly last five years.
nly few of available systems capable for cultivation of different cell

ypes in closed environment, representing human organs. Different
nd-point analysis techniques are used to test cell function after
xperiments, but there are lack of online methods suitable for use
ith closed systems, cultivated for days to weeks.

Homunculus platform are known for ability to combine mul-
iple cell models in one chip with cultural media circulation and
utomatic media exchange (Senyavina et al., 2013). Here we report
evelopment of system and first experimental results for online
EER measurements in chip.

Models of biological barriers are extremely important for the
nvestigation of physiological functions and mechanisms of trans-
ort, pathologies, development of novel drugs and their efficient
elivery and therapy. The layers forming the barrier of epithelial
nd endothelial cells, mainly characterized by the ability to form
ight intercellular contacts, separating the apical and basolateral
ide of the layer.

We develop noninvasive assessment of the barrier function
easuring transendothelial or transepithelial electrical resistance

f the cells in closed cell-chip for a prolonged period. We demon-
trate that this system with combination with Homunculus allow
o test permeability of drugs in intestine-on-chip and placenta-on-
hip models.

This work was supported by the Russian Scientific Foundation
Grant 16-19-10597) and Russian Ministry of Education and Sci-
nce (Grant RFMEFI58817X0008).

eference
enyavina, N.V., et al., 2013. Current technologies for in vitro testing of medicines:
use of microbioreactors. Biotechnol. Russia 1, 51–58.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.953
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P-09-02-50
Evaluation of 3-D bioprinted human liver tissue
for assessment drug-induced liver injury across
a diverse set of chemical classes

Jeffrey Irelan, Candace Crogan-Grundy, Ryan Smith, Rhiannon
Hardwick, Deborah Nguyen

Organovo, San Diego, United States

Translation of preclinical data to clinical outcomes remains an
ongoing challenge in drug development. 3D bioprinted tissues
with spatially-controlled architecture enable improved cellular
interactions and biochemical, genetic, and histologic interrogation
following exposure to modulators of interest, making them valu-
able in vitro tools for toxicology. We evaluated drug-induced liver
injury (DILI) in bioprinted human liver tissue comprised of primary
hepatocytes, hepatic stellate cells, and endothelial cells (ExViveTM

Human Liver Tissue) treated with known high and low risk com-
pounds. Tissue response to compounds was evaluated using a
range of biochemical, gene expression and histologic analyses.
High DILI risk compounds including tolcapone, benzbromarone,
and perhexiline were evaluated using a 28-day dosing regimen and
compared to safer compounds entacapone, phentolamine, betahis-
tine, nifedipine and chloramphenicol. Tissues treated with the
known toxicants exhibited evidence of toxicity in at least two
assays. A comparison of the clinically related compounds tolcapone
and entacapone revealed clear differences in their impact on the
bioprinted tissues, with differential suppression of albumin secre-
tion and overall tissue viability. Benzbromarone exposure resulted
in decreased tissue viability and albumin production, with signifi-
cant loss of tissue and disruption of cellular cohesion revealed by
histology. Perhexiline exposure resulted in decreased tissue via-
bility and ALT release, with concomitant upregulation of genes
related to fatty acid and steatosis pathways, consistent with the
known mechanism of toxicity. The low-risk compounds did not
significantly alter any of the biochemical or histologic readouts.
Together these results indicate the utility of bioprinted liver tissue
for assessment of DILI.

http://dx.doi.org/10.1016/j.toxlet.2017.07.954

P-09-02-51
Detection of reactive chemicals and oxidants
using an organotypic human airway model with
Nrf2 reporter activity: Application to tobacco
products

George R. Jackson, Anna Maione, Steven Coughlin, Mitchell
Klausner, Patrick Hayden

MatTek Corporation, Ashland, United States

Rationale: The Nrf2 transcription factor controls expression of
enzymes involved in defense against electrophilic and oxidative
damage. We developed an organotypic model of human airway
epithelium (EpiAirway-Nrf2) containing an Nrf2 luciferase reporter
for use in toxicity screening of inhaled chemicals. The model was
characterized with 12 reference chemicals, whole tobacco smoke
and e-cigarette vapor.

Methods: Primary normal human tracheobronchial epithelial
cells (NHBE) from 2 donors were transduced with a lentiviral vector

containing an Nrf2 luciferase reporter. The airway reporter models
were exposed to test chemicals by apical application. A smok-
ing machine was utilized to expose the models to whole tobacco
smoke or e-cigarette vapor. Luciferase activity was evaluated using

dx.doi.org/10.1016/j.toxlet.2017.07.952
dx.doi.org/10.1016/j.toxlet.2017.07.953
dx.doi.org/10.1016/j.toxlet.2017.07.954
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commercial kit and a microplate luminometer. Toxicity was eval-
ated by LDH release. Dose response experiments were performed
o determine a range that spanned non-toxic to moderately toxic
oncentrations.

Results: Little to no Nrf2 activity was obtained following
reatment with sulforaphane, a reversible thiol binding chemi-
al. H2O2 and menadione produced only weak activation over
he entire span of doses. However, strongly electrophilic chemi-
als known to form covalent adducts with cellular biomolecules
acrolein, iodoacetamide, nitrobenzylbromide, cinnamaldehyde,
initrochlorobenze, t-butylhydroquinone) elicited strong induc-
ion of Nrf2. Whole tobacco smoke also induced strong Nrf2
ctivation. E-cigarette vapor produced only weak activation.

Conclusions: The results demonstrate that the Nrf2 airway
eporter model is a highly sensitive detector of reactive elec-
rophilic chemicals or mixtures including whole tobacco smoke.
he model may prove useful for safety evaluation of new generation
icotine delivery products.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.955

-09-02-52
he HET-CAM in vitro assay: An useful tool for
aginal formulations evaluation regarding
rritation?

ita Palmeira de Oliveira 1,2,3, Rita M. Machado 1, José
artinez-de-Oliveira 1,4, Ana Palmeira de Oliveira 1,2

Health Sciences Research Center, University of Beira Interior,
ovilhã, Portugal
Labfit HPRD- Health Products Research and Development, Lda,
ovilhã, Portugal
Pharmacy Department, Centro Hospitalar Cova da Beira, Covilhã,
ortugal
Child and Woman’s Health Department, Centro Hospitalar Cova da
eira, Covilhã, Portugal

ackground: HET-CAM (Hen’s Egg Test-Chorioallantoic Mem-
rane) is an in vitro alternative to the Draize Rabbit Eye Test which
imics vascular changes in the chorioallantoic membrane (CAM).

t is used to assess the irritancy potential of chemicals. The eye and
aginal epithelium are considered similar concerning sensitivity.

Aim: To use the HET-CAM for vaginal formulations irritancy
esting.

Methods: The ICCVAM – Recommended test method was per-
ormed. Fertilized hen’s eggs were incubated (nine days) and
hen opened. Test formulation was applied on the CAM which
as evaluated for irritancy endpoints (lysis, haemorrhage, coag-
lation). Formulations were scored for irritation (IS B) based on
he time required for each endpoint: non (0–0.9); slight (1–4.9);

oderate (5–8.9) and severe irritant (9–21). Vaginal products
Gino-canesten

®
, Sertopic

®
, Dermofix

®
, Gyno-pevaryl

®
, Lomexin

®
,

ino Travogen
®

, Dalacin V
®

, Ovestin
®

, Blissel
®

, Colpotrophine
®

)
nd nonoxynol-9 (N9) (vaginal irritant, 0.001–100% v/v solutions)
ere tested.

Results: N9 was “non-irritant” for concentrations below 0.005%.
or 0.01–0.2% a slight irritant outcome occurred; 0.3–1% was “mod-
rate irritant” and above 2% severe irritant. Gyno-pevaryl

®
was

oderate irritant. Gino Canesten
®

, Lomexin
®

, Gino-travogen
®

and
olpotrophine

®
were slight irritants. The remaining were non-

rritant.

Conclusions: More concentrated N9 solutions were severe irri-

ant as documented by clinical studies while commercial products
howed low irritation, envisaging a possible in vitro/in vivo corre-
 PRESS
s xxx (2017) xxx–xxx

lation. HET-CAM may arise as an useful tool for vaginal products
screening.

http://dx.doi.org/10.1016/j.toxlet.2017.07.956

P-09-02-53
3D-human small intestinal tissue model as an
alternate to animal testing to predict drug
toxicity, permeability, and metabolism

Seyoum Ayehunie, Zachary Stevens, Timothy Landry, Alex
Armento, Mitchell Klausner, Patrick Hayden

MatTek Corporation, Ashland, United States

A primary human cell based small intestinal (SMI) 3D tissue
model that contains intestinal fibroblasts and enterocytes was
reconstructed to predict intestinal drug toxicity, permeation, and
metabolism. A primary human cell based SMI 3D tissue that
recapitulates the in vivo counterpart was used to evaluate the
apparent permeability coefficient (Papp) of N = 16 drugs from dif-
ferent classes. Toxicity was assessed using transepithelial electrical
resistance (TEER), and Lucifer Yellow leakage assays. Bioavailabil-
ity or efflux transport of drugs was analyzed using LC–MS/MS. The
metabolic activity of the SMI tissue model was assessed using spe-
cific substrate and with known metabolite. Non-toxic test drugs
with human absorption of >80% (high permeability) had in vitro
Papp of >2 × 106 cm s−1 and drugs with <80% human absorption
(low permeability) had in vitro Papp values of <2 × 106 cm s−1.
Using these criteria, the SMI tissue model categorizes the drugs
as high permeability and low permeability with a sensitivity of
100%, specificity of 89%, and accuracy of 94% compared to historical
human absorption data. Drug-drug interactions were also exam-
ined using efflux transporter inhibitors. The inhibitors increased
drug bioavailability while decreasing the efflux ratio (ER). Results
from drug metabolism studies also showed a conversion rate of 6.5%
for midazolam (CPY3A substrate) by the intestinal tissue model. In
conclusion, the SMI tissue model appear to be promising new tool
for evaluation of drug safety, permeability, and metabolism. It is
cost effective, reproducible, and reduces animal use.

http://dx.doi.org/10.1016/j.toxlet.2017.07.957

P-09-02-54
Evaluation of eugenol polyurethane
nanostructures toxicological statement

Iulia Andreea Pinzaru 1, Laura Rusu 2, Cristina Adriana Dehelean 1,
Dorina Coricovac 1, Florin Borcan 3

1 Department of Toxicology, “Victor Babes” University of Medicine
and Pharmacy Timisoara, Timisoara, Romania
2 Department of TCM, “Victor Babes” University of Medicine and
Pharmacy Timisoara, Timisoara, Romania
3 Department of Analytical Chemistry, “Victor Babes” University of
Medicine and Pharmacy Timisoara, Timisoara, Romania

Introduction: Eugenol is a natural phenol derivative with
well-known biological activity that presents some important dis-
advantage such as poor water solubility, low stability etc. which
diminish his applicability.

Objectives: The aims of this study were to: obtain, character-

ize and assess toxicological profile of polyurethane nanostructures
(PUNs) of eugenol in order to be evaluated in different dentistry
diseases.

dx.doi.org/10.1016/j.toxlet.2017.07.955
dx.doi.org/10.1016/j.toxlet.2017.07.956
dx.doi.org/10.1016/j.toxlet.2017.07.957
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Materials and methods: PUNs were obtained in a multi-step
rocess based on an interfacial polyaddition: hexamethylene diiso-
yanate dissolved in acetone was mixed with an aqueous solution
f monoethylene and polyethylene glycol under magnetic stirring,
t 50 ◦C; this procedure was repeated twice to obtain empty and
ugenol loaded PUNs. Thermal behavior and measurements of size
nd surface charge were realized for physico-chemical character-
zation. The in vitro toxicity was determined on primary gingival
eratinocytes and fibroblasts viability. The cells were treated with
arious concentrations of blank and loaded PUNs, for 24 h, 48 h and
2 h. The influence on cell viability was measured by the means of
lamar blue, MTT and scratch assay techniques.

Results: PUNs obtained are quite homogeneous with poly-
ispersity index values 0.2–0.3 units, very stable with negative
lectrical charges. In vitro assessments revealed that these nano-
tructures were non-toxic to primary gingival keratinocytes and
broblasts at the concentrations used.

Conclusions: These preliminary data showed that the synthe-
ized PUNs are safe for normal cells and can be considered as
ossible delivery systems for eugenol.

Acknowledgment: This work was supported by UEFISCDI grant
N-III-P2-2.1-BG-2016-0455.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.958

-09-02-55
he breathing lung-on-chip model for routine
aboratory application

ina Hobi 1,2,3, Janick Stucki 1,3, Artur Galimov 1, Nicole
chneider-Daum 4, Claus-Michael Lehr 4, Hanno Huwer 5,
anfred Frick 2, Thomas Geiser 6, Olivier Guenat 1,3,6,7

Organs-on-Chip Technologies Laboratory, ARTORG Center for
iomedical Engineering Research, University of Bern, Bern,
witzerland
Institute for General Physiology, University of Ulm, Ulm, Germany
AlveoliX AG, Bern, Switzerland
Drug Delivery (DDEL), Helmholtz-Institute for Pharmaceutical
esearch Saarland (HIPS), Saarbrücken, Germany
SHG Clinics, Department of Cardiothoracic Surgery, Völklingen
eart Center, Völklingen, Germany
Department of Pulmonary Medicine, University Hospital of Bern,
ern, Switzerland
Division of General Thoracic Surgery, University Hospital of Bern,
ern, Switzerland

ntroduction: Organs-on-chip are microfluidic cell culture sys-
ems, which have a great potential to improve the drug
evelopment process. However, for their comprehensive applica-
ion in life science and pharmaceutical research, these chips must
ombine ease of operation with high experimental throughput. So
ar, most of the current used microfluidic cell systems are char-
cterized by high complexity, low throughput rate and a very
hallenging microscale fluid management.

Objective: The development of a user-friendly, medium-
hroughput lung-on-chip system, which allows to reconstruct the
ssential parameters of the alveolar barrier such as tissue stretch,
lveolar surface forces and lung architecture.

Results: Here, we present a new breathing lung-on-chip array
quipped with a passive medium exchange mechanism. The hyper
hin membrane allows long term air–liquid-interface cell culti-

ation of primary alveolar epithelial and endothelial cells and
mproves cell-cell interaction in co-culture conditions. The new
hip, featuring a standardized 96-well plate design, allows live-
ell imaging and transport permeability studies. Additionally, it is
 PRESS
s xxx (2017) xxx–xxx 19

compatible with the commercially available EVOM-device for TEER
measurements and cell samples can be evaluated using conven-
tional molecular biological techniques. Preliminary results suggest
that the breathing lung-on-chip preserves the phenotype of alveolar
epithelial cells. Furthermore, it seems that stretch is an important
conductor of alveolar inflammation, drug-induced cytotoxicity and
vascular leak.

Conclusion: The breathing lung-on-chip design combines usabil-
ity with medium-throughput rates. These features are essential for
its wide application in the biomedical and pharmaceutical industry.

http://dx.doi.org/10.1016/j.toxlet.2017.07.959

P-09-02-56
Assessing the penetration of chemicals into
excised human skin by non-invasive confocal
Raman microscopy

Nathalie Jung, Maike Windbergs

Institute of Pharmaceutical Technology and Buchmann Institute for
Molecular Life Sciences, Goethe University, Frankfurt am Main,
Germany

The effect of chemicals on the skin is often assessed in animals
or cell culture-based models, which lack the complexity given by
the human skin structure. The methods for evaluating skin tox-
icity often focus solely on the permeation of substances through
the tissue to assess systemic uptake or require destruction of the
sample. The initial interaction of the substances with the outer-
most skin layer and the externally induced chemical and structural
implications to the biological tissue are often neglected. Following
the urgent need for an advanced evaluation technique for the inter-
action of chemicals with the skin, we combine the use of excised
human skin tissue and confocal Raman microscopy (CRM) to study
the penetration of substances into and their interaction with the
outermost skin layer. In this study, we elucidate how CRM can be
employed to acquire chemical-selective concentration profiles of
substances inside the skin without the need for sample preparation
or destruction, enabling a combination with conventional methods
(e.g. diffusion cell experiments) for skin toxicology testing. Fur-
thermore, we present the combination of CRM and segmenting
techniques for the visualization of the spatial distribution of multi-
component topical formulations inside the skin tissue. The range of
possible applications of CRM presented in this study highlights the
technique as a valuable asset for the investigation of the interac-
tion of single chemicals or complex topical formulations with the
human skin.

http://dx.doi.org/10.1016/j.toxlet.2017.07.960

P-09-02-57
Use of mass spectrometry imaging and a full
thickness 3D skin equivalent for evaluation of
percutaneous absorption

Michael Bachelor 1, Erin Seeley 2, Callee Walsh 2, Alex Armento 1,
Mitchell Klausner 1, Patrick Hayden 1, Haddon Goodman 2

1 MatTek Corporation, Ashland, United States
2 Protea Biosciences, Morgantown, United States
Rationale: Human skin equivalents are useful tools for evaluating
percutaneous permeation/absorption and determining quantities
of active ingredients that traverse the skin, remain on the sur-
face or are retained within the skin. Incorporating the use of mass

dx.doi.org/10.1016/j.toxlet.2017.07.958
dx.doi.org/10.1016/j.toxlet.2017.07.959
dx.doi.org/10.1016/j.toxlet.2017.07.960
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pectrometry imaging (MSI) into this type of study allows for local-
zation of endogenous and exogenous compounds along with their
elative concentrations in thin tissue sections. Utilization of MSI
echnology has the added benefit of determining exactly how much
f a dosed compound reaches its target location which is of interest
o cosmetic and pharmaceutical companies alike.

Methods: In this study, an over the counter (OTC) retinol com-
lex was applied topically to EpiDermFT, a full thickness skin
quivalent, to evaluate permeation and localization within the epi-
ermal and dermal layers of the tissue model.

Results: Retinol and formulation components specific to either
he epidermal or dermal layer of the skin equivalent were suc-
essfully detected and localized by MSI following a single 24 h
reatment.

Conclusions: The use of EpiDermFT in combination with MSI
echnology for the study of percutaneous permeation and absorp-
ion studies as described here can be utilized in the development
f cosmetic and pharmaceutical-based actives to better under-
tand where particular actives localize and the associated changes
hat occur following topical application. As the EpiDermFT tissue

odel has previously demonstrated drug metabolizing capabilities,
oth technologies can be further exploited to gain insight into the

ocalization of drug metabolites and other biomolecules following
reatment.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.961

-09-02-58
n vitro anti-proliferative and antimetastatic
ffects of lupan pentacyclic triterpenes

orina Coricovac, Ioana Zinuca Pavel, George Andrei Draghici,
ulia Pinzaru, Stefana Avram, Marius Mioc, Roxana Ghiulai,
odruta Soica, Cristina Adriana Dehelean

“Victor Babes” University of Medicine and Pharmacy Timisoara, Ro,
imisoara, Romania

entacyclic triterpenes with lupan skeleton (betulin and betulinic
cid) are known to exhibit multiple pharmacological effects, one
f the most studied lately being the potent antitumoral activ-
ty. The hydrophobic character of these compounds represents an
mportant drawback, novel formulations to increase their water
olubility being required. The aim of the present study was to
valuate the in vitro effects of betulin and betulinic acid formu-
ated as silver nanoparticles solutions on a panel of normal (human
eratinocytes and fibroblasts) and tumor cell lines (human and
urine melanoma, invasive and non-invasive breast cancer, lung

nd hepatic cancer). The cytotoxic effect was assessed by means
f MTT and Alamar blue assays, the anti-proliferative and antimi-
ratory effect by applying scratch assay, changes of epithelial to
esenchymal transitions markers expressions – by qRT-PCR and
odification of cytoskeleton by immunofluorescence. The concen-

rations used in the study (5, 10 and 50 �M) had no toxicity on
ormal cell lines, whereas the highest concentration induced tumor
ell death in all tumor cell lines tested, the strongest effect was
bserved on melanoma cells. Both compounds exhibited antimigra-
ory and anti-proliferative effects in all tumor cell lines. Moreover,
he lowest concentrations used (5 and 10 �M) induced a decrease

f mesenchymal markers what indicates an antimetastatic effect.

Our results showed that the silver solutions of betulin and
etulinic acid were effective in vitro as anti-proliferative and
ntimetastatic agents.
 PRESS
s xxx (2017) xxx–xxx

This research was supported by the PN-II-RU-TE-2014-4-2842
grant.

http://dx.doi.org/10.1016/j.toxlet.2017.07.962

P-09-02-59
Incorporation of human relevant metabolism
into fit-for-purpose in vitro assays for safety
assessment: Case study with bioactivated
mutagens

Rebecca Clewell, Martin Phillips, Katie Dunnick, Pergentino
Balbuena, Miyoung Yoon

ScitoVation, Research Triangle Park, United States

Most current efforts to incorporate in vitro models into the reg-
ulatory process focus on high throughput screens to prioritize
compounds for further testing in vivo. These methods focus on sim-
ple biological readouts for hazard identification and rarely consider
metabolism. However, if we are to use in vitro methods to support
regulatory actions, assays must predict chemical dose–response to
define zones of safe exposure. We are developing strategies to sup-
port quantitative safety assessment using fit-for-purpose assays
with human relevant metabolism. Fit-for-purpose assays are AOP-
based and incorporate sufficient biology to mimic phenotype and
provide robust dose–response information. Metabolism is incorpo-
rated by linking assays to long-lived human primary hepatocytes
that provide human-relevant parent and metabolite profiles. Here,
we provide an example with compounds that produce genotoxic-
ity via bioactivation – 1,7-octadiene (OCTA) and cyclophosphamide
(CP). Current methods would use induced rat S9 with hazard-
based genotoxicity endpoints, which lacks human relevance and
results in high false positive rates. We generate human-relevant
metabolites to test in assays for DNA damage, repair and geno-
toxicity. As expected, the parent compounds were inactive, while
their metabolites were genotoxic (EC50 at 11.12 �M OCTA and
1.53 �M CP). When hepatocytes were used to generate human
relevant metabolites, genotoxicity was not observed. Orthogonal
assays indicate that the intact human hepatocytes efficiently clear
bioactive metabolites, preventing DNA damage. These data demon-
strate the importance of using human relevant bioactivity assays
together with in vivo relevant metabolism systems to support
chemical safety decisions.

http://dx.doi.org/10.1016/j.toxlet.2017.07.963

P-09-02-60
Foetal Calf Serum-free media and serum
alternatives

Jan van der Valk 1, Roman Kolar 2, Gerhard Gstraunthaler 3

1 3Rs-Centre ULS, Department Animals in Science & Society, Fac.
Veterinary Medicine, Utrecht University, Utrecht, Netherlands
2 Animal Welfare Academy, German Animal Welfare Federation,
Neubiberg, Germany
3 Division of Physiology, Medical University Innsbruck, Innsbruck,
Austria

The use of Foetal Calf Serum (FCS) in the biosciences has been
regarded critically for decades. From a scientific point of view, the

use of undefined media supplements such as FCS is problematic for
a range of applications, e.g. when ingredients mask the toxic effect
of substances which bind to them. From an ethical perspective, the
production of FCS is connected to various serious animal welfare

dx.doi.org/10.1016/j.toxlet.2017.07.961
dx.doi.org/10.1016/j.toxlet.2017.07.962
dx.doi.org/10.1016/j.toxlet.2017.07.963
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roblems because it involves the heart puncture of live foetuses.
evertheless, to date FCS is used at large scale, particularly for cell
ultures.

This presentation reports on the outcome of a 3rd workshop on
his topic, held in June 2016, which brought together key players in
he field, to connect to previous activities and investigate solutions
or the future.

The 1st workshop, held in Utrecht, The Netherlands, in 2003
van der Valk et al., 2004) was initiated to create awareness and to
iscuss possibilities to reduce or replace the use of FBS in cell cul-
ure media. A follow-up workshop was organized in Copenhagen,
enmark, to discuss current in vitro methods devoid of FBS or other
nimal components (van der Valk et al., 2010).

A 3rd workshop on FBS, serum alternatives and serum-free
edia was organised in light of new developments. Three main

opics were identified to discuss at this workshop: (1) the serum
ontroversy, (2) alternatives to FBS, with special emphasis on
uman platelet lysates, databases on serum-free media, commer-
ialization of chemically defined media, and (3) serum-free in vitro
pplications.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.964

-09-02-61
mpact of high-fat and high-fat-high-fructose
iet on vessels and heart in rats with metabolic
yndrome

arbara Kaprinay, Boris Lipták, Ružena Sotníková, Vladimír Knezl,
denka Gáspárová

Slovak Academy of Sciences, Institute of Experimental Pharmacology
nd Toxicology, Bratislava, Slovakia

nhealthy diet is one of the main triggers of the metabolic syn-
rome (MS). MS represents risk factors for cardiovascular diseases.
ndothelial dysfunction plays a key role in development of hyper-
ension and atherosclerosis. MS increases the risk of malign heart
rrhythmias occurrence. We used hypertriacylglycerolemic rats
HTG) which functional and biochemical parameters respond to
iagnostic criteria of MS (Kaprinay et al., 2016). They received
igh-fat (HFD) and high-fat-high-fructose (HFFD) diet for 8-weeks.
he effect of these diets was tested on aortic endothelial func-
ion in vitro and heart arrhythmias on isolated hearts according
o Langendorff. Rats were divided into groups fed with standard
iet (SD), Wistar-SD and HTG-SD, with HFD (HTG-HFD) and
FFD (HTG-HFFD). HFFD caused significant impairment in the
ndothelium-dependent relaxation in comparison to both SD-fed
roups. Malign heart arrhythmias developed more often in the
TG-HFD and HTG-HFFD groups in comparison to SD-fed groups.
TG-HFFD rats developed severe ventricular fibrillation (VF). Sen-

itivity to electrically evoked VF was increased in HFD and HFFD
ats comparing to SD-fed groups. Sinus rhythm recovery was sig-
ificantly delayed only in HTG-HFFD group. Concluding, unhealthy
iets resulted in negative changes of heart rhythm and impairment

n the endothelial function.
The work was supported by the grant VEGA 2/0054/15.

eference
aprinay, et al., 2016. Physiol. Res. 65 (Suppl. 4), S515–S518.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.965
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P-09-02-62
Saliva derived cariogenic and gingivitis biofilms
show immune evasion potential compared to
commensal biofilms in a human organotypic
gingiva model

Sue Gibbs 1, Jeroen Buskermolen 1, Bastiaan Krom 2, Marleen
Janus 2, Sanne Roffel 1

1 Oral Cell Biology, Academic Centre for Dentistry Amsterdam (ACTA),
Amsterdam, Netherlands
2 Preventive Dentistry, Academic Centre for Dentistry Amsterdam
(ACTA), Amsterdam, Netherlands

Physiologically relevant in vitro models of the human
host–microbiome interaction can be a powerful screening tool
for antimicrobials and holds great potential for drug validation
and discovery. Furthermore, they can be expected to have a
huge impact on how we interpret toxicity in vitro and will give
new dimensions for risk assessment particularly in the field of
medical devices e.g. dental implants and restorations. In this
study, we investigated the oral host–microbiome interactions by
exposing organotypic human gingiva equivalents (reconstructed
gingiva epithelium on gingiva fibroblast populated hydrogel) to
commensal, gingivitis and cariogenic oral biofilms grown from
human saliva. The phenotypical different biofilms contained
physiological numbers of bacterial species, averaging over 70
operational taxonomic units (OTUs), including twenty differenti-
ating OTUs. Each biofilm type contained typical biomarkers related
to its phenotype. The multilayered epithelium of the gingiva
equivalents suprabasally expressed elafin, a protease inhibitor
and antimicrobial protein, which increased after exposure to all
biofilm types. Biofilm exposure increased antimicrobial CCL20
and inflammatory IL-6, CXCL8 and CCL2 secretion from gingiva
equivalents. This inflammatory response was by far greater after
commensal biofilm expose than after pathogenic biofilm exposure.
These results indicate immune evasion by pathogenic oral biofilms
compared to commensal oral biofilms and strongly indicates that
the type of host–microbiome interaction needs to be taken into
account when investigating toxicology of medical devices used in
dentistry in the future.

http://dx.doi.org/10.1016/j.toxlet.2017.07.966

P-09-02-63
Limited applicability of in vitro skin corrosion
and irritation tests for agrochemical
formulations

Susanne N. Kolle, Ben van Ravenzwaay, Robert Landsiedel

Experimental Toxicology and Ecology, BASF SE, Ludwigshafen am
Rhein, Germany

Several in vitro methods have gained regulatory acceptance for the
prediction of skin irritation and corrosion. However, the test guide-
lines for the majority of in vitro methods do not state whether they
are applicable to agrochemical formulations. Hence, we would like
to share the results from our routine skin corrosion/irritation test-
ing of agrochemical formulations in which both in vitro (according
to OECD TG 431 and OECD TG 439) and in vivo (according to OECD
TG 404) tests were conducted as regulatory requirements. Speci-

ficity and accuracy of the in vitro skin corrosion test were both
95% (based on 81 data pairs; CLP classification). As the data set
contained no skin corrosive agrochemical formulations sensitivity
could not be determined and the applicability of the in vitro skin

dx.doi.org/10.1016/j.toxlet.2017.07.964
dx.doi.org/10.1016/j.toxlet.2017.07.965
dx.doi.org/10.1016/j.toxlet.2017.07.966
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orrosion test remains elusive. With 44% sensitivity, 60% specificity,
nd 54% accuracy (based on 65 data pairs; CLP classification) our
ata indicate a lack of applicability of the in vitro skin irritation test
o agrochemical formulations. The data presented here confirms
ur previously published data (Kolle et al., 2013).

eference

olle, S.N., Sullivan, K.M., Mehling, A., van, R.B., Landsiedel, R., 2013. Erratum to
“Applicability of in vitro tests for skin irritation and corrosion to regulatory clas-
sification schemes: substantiating test strategies with data from routine studies”
[Regul. Toxicol. Pharmacol. (2012) 402–414]. Regul. Toxicol. Pharmacol. 65 (3),
366–378.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.967

-09-02-64
sensitive approach for endotoxin

etermination in nanomaterial samples

hristina Giannakou 1, Kukka Aimonen 2, Louis van Bloois 3,
edwig Braakhuis 1, Julia Catalan 4, Robert Geertsma 1, Eric
remmer 1, Wim de Jong 1, Peter Keizers 1, Robbert Kok 3, Henk
an Loveren 5, Ramon Ramlal 1, Paul Schwillens 1, Rob
andebriel 1, Margriet Park 1

National Institute for Public Health and the Environment (RIVM),
ilthoven, Netherlands
Finnish Institute of Occupational Health, Helsinki, Finland
Utrecht University, Utrecht, Netherlands
University of Zaragoza, Zaragoza, Spain
Maastricht University, Maastricht, Netherlands

reviously, we identified a clear need for nanomaterials (NMs)
pecific tests to assess their interaction with the function of the
mmune system. Toxicity testing methods, including immunotox-
city testing used today, were originally developed for chemicals
nd medicines, and do not contain specifications for assessment of
Ms including nanomedicinal products (NMPs). Due to the phys-

cochemical properties of the NMs and NMPs, their interference
as demonstrated for various assays including assays such as the

imulus Amebocyte Lysate (LAL) assay to determine contamina-
ion of NMs (with lipopolysaccharide or LPS), an important criterion
o be investigated when studying immunotoxicity. Therefore, the
im of our study was to develop a sensitive method to detect the
resence of LPS indirectly via markers like 3-hydroxy fatty acids (3-
H-FAs) of lipid A, using a liquid chromatography in combination
ith gas chromatography to detect 3-OH-FAs in NMs samples. This

ssay was compared with measurements using GC/MS assay which
as used as reference. Finally, the LCMS/MS method was compared

o the LAL assay. The present study gives direct evidence of the
dvantages of the LCMS/MS method, in particular because of the
bsence of nanospecific interference with the assay in contrast to
ther LPS determination bioassays. The assay is sensitive, straight-

orward and accurate in the determination and quantification of
ndotoxin in samples containing NMs.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.968
 PRESS
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P-09-02-65
Skin irritation potential on RHE with impaired
barrier

Mickaël Puginier 1, Marisa Meloni 2, Mathilde Bergal 3, alicia
Roso 1

1 Regulatory Affairs Department, SEPPIC SA, Castres, France
2 VITROSCREEN, Milano, Italy
3 Regulatory Affairs Department, SEPPIC SA, Puteaux, France

In vitro reconstructed human tissue models are recognized as being
sensitive and reliable models to replace or reduce laboratory ani-
mal use in preclinical studies. On top of validated method for skin
irritation that apply defined procedures, new and predictive exper-
imental protocols can be designed addressing medical device and
dermo-pharmaceutical specific applications. In this purpose, the
status of the skin barrier (intact or injured) is a key parameter. The
study objective was to apply 3-D Reconstructed Human Epidermis
models (RHE) with a physically impaired barrier function (repro-
ducible mechanical superficial abrasion at stratum corneum level)
as a new tool in a preclinical testing strategy. The skin tolerance was
determined by (1) cellular viability (MTT test); (2) barrier function
(TEER measurement and Biotin permeability); and (3) morpholog-
ical evaluation (Hematoxylin Eosin Staining).

Ingredients with different chemical structures and functionali-
ties were tested in aqueous dilutions at usual doses and compared
to negative and positive controls. Short chain surfactants including
Sodium Dodecyl Sulfate treated tissues presented expected adverse
effects, consistent with barrier disruption. Other emulsifying, thick-
ening, moisturizing ingredients appeared well tolerated. Moreover,
it has been possible to appreciate not only the toxicity but also the
homeostasis recovery mechanisms linked to the relative compo-
sition (e.g. fatty chain length) and allow us to better understand
their interactions with the living epidermis. This Multiple End-
points Analysis (MEA) approach permitted to assess ingredients
irritation potential at cellular, morphological, functional level and
to evaluate the overall biocompatibility of products applied directly
on tissues with impaired barrier functions.

http://dx.doi.org/10.1016/j.toxlet.2017.07.969

P-09-02-66
Comparison of toxicity patterns of 19
compounds across 16 organ-specific in vitro
test methods

Alice Krebs

In vitro Toxicology and Biomedicine, University of Konstanz,
Konstanz, Germany

Aim: To explore sensitivity differences between in vitro test meth-
ods we compared a set of 19 model toxicants in 16 different
tests representing human liver, brain, kidney and lung. The tests
included 2D and 3D cultures and exposure covered the nanomo-
lar to milimolar range. Besides comparing the sensitivity of the
test methods’ endpoints, we also aimed to introduce a comprehen-
sive documentation and quality control setup for multi-laboratory
comparisons.

Results and conclusion: We established a structured repository
of method descriptions and test protocols and a universal format

for deposition of experimental data and metadata according to the
FAIR criteria. Summary data from testing comprised benchmark
concentrations and IC50 values with measures of uncertainty. In
many cases functional endpoints were more sensitive than viabil-

dx.doi.org/10.1016/j.toxlet.2017.07.967
dx.doi.org/10.1016/j.toxlet.2017.07.968
dx.doi.org/10.1016/j.toxlet.2017.07.969
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ty measures. However, also pronounced differences in sensitivity
o cell death were observed in organ-specific test methods. Taxol,
or example, had an effect on test systems representing the lung
nd the nervous system, but not kidney or liver. Developing neu-
ons were significantly more sensitive to colchicine than mature
eurons. For rotenone, an up to thousand-fold difference in sen-
itivity was observed between individual tests of our battery. For
etter implementation in risk assessment, in vitro–in vivo extrapo-

ations (IVIVE) based on biokinetic measurements of test compound
tability and distribution in culture dishes were performed.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.970

-09-02-67
pplication of in vitro skin penetration
easurements to refine the quantitative skin

ensitization risk assessment of
ethylisothiazolinone

elga Rothe 1, Ryan Cindy 2, Leanne Page 3, Joanne Vinall 3,
arsten Goebel 1, Heike Scheffler 4, Clive Roper 3, Frank Toner 3,
etra Kern 5

GPS-Toxicology, Coty, Darmstadt, Germany
Central Product Safety, The Procter and Gamble Company, Mason,
H, United States
In Vitro Sciences, Charles River Edinburgh Ltd, Edinburgh, United
ingdom
Central Product Safety, The Procter & Gamble Company, Kronberg,
ermany
Central Product Safety, The Procter & Gamble Company,
trombeek-Bever, Belgium

se of a quantitative risk assessment (QRA) approach for assessing
he skin sensitization potential of chemicals present in consumer
roducts requires an understanding of hazard in combination with
roduct specific exposure. Typically, consumer exposure is calcu-

ated based on conservative habits and practices data and assumes
00% skin penetration. To refine the exposure levels, a series of in
itro skin penetration studies were conducted with the preserva-
ive, methylisothiazolinone (MI), in different beauty care (BC) and
ousehold care (HHC) products using realistic consumer exposure
onditions.

A significant difference between measured exposure levels
MELs) of MI from leave-on versus rinse-off BC products, as well
s much lower MELs for HHC rinse-off compared to BC products
as demonstrated. For repeated application scenarios, simple sum-
ation of applied product amounts was demonstrated to be too

onservative. Rinse-off products are likely to have a negligible risk
or sensitization induction, even after multiple daily applications,
hile leave-on applications resulted in higher MELs, which corre-

ated with the higher incidences of allergic contact dermatitis.
In conclusion, this novel in vitro skin penetration experimental

esign and the resulting MELs provided refined consumer expo-

ure levels for use in QRA and demonstrated the conservatism in
tandard consumer exposure estimates.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.971
 PRESS
s xxx (2017) xxx–xxx 23

P-09-02-68
The bull spermatozoon is a suitable cell type for
toxicity assessment

Andrey Eskov, Anatoly Sokolov

Firm “BMK-INVEST” Co.Ltd, Moscow, Russian Federation

Cytotoxicity assays are a fundamental part of the toxicity discovery
process. Validation of suitable mammalian cell models may offer
advantages in assay speed, convenience and ease of performance.
In this study, a hypothesis was tested that the bull spermatozoon is
a suitable cell type for toxicity assessment. Frozen cells selected by
sensitivity from the rejected hereditary-inadequate stock was used
for assay. Thawing was carried out in a glucose-citrate medium.
Constant monitoring of the spermatozoa suspension mobility in
the test and blank samples by videoimage analyzer made it possi-
ble to carry out kinetic measurements of cytotoxicity. Data captured
throughout the entire time course of an experiment were used for
cytotoxicity evaluation. The cytotoxicity (toxicity index) was eval-
uated as the ratio of the weighted average time of spermatozoa
suspension motility in the test sample to that in the blank sample.
The compounds and extracts from the clothing, footwear, bedding,
cosmetics, toys, medical devices, means of skin protection, etc. were
tested. The results obtained were compared and appeared practi-
cally identical to those obtained on somatic cell cultures. On bull
spermatozoa the duration of the assay was 2.5 h, and on somatic
cell cultures 28–52 h. The cytotoxicity was measured at conve-
nient time points and the cytotoxic effect was detected at early
stage. Short duration of the assay made it possible to test not ster-
ile samples. Frozen bull spermatozoa suspension is an adequate
cell model for cytotoxicity assay. It is cheap, accessible biological
material ready to perform toxicity testing instantly.

http://dx.doi.org/10.1016/j.toxlet.2017.07.972

P-09-02-69
In vitro human lung microvasculature-on-chip:
Anti-angiogenic efficacy of nintedanib

Soheila Zeinali 1, Colette A. Bichsel 2, Nina Hobi 1, Manuela
Funke 3,4, Olivier T. Guenat 1,3,5, Thomas Geiser 3,4

1 Organs-on-Chip Technologies Laboratory, ARTORG Center for
Biomedical Engineering Research, University of Bern, Bern,
Switzerland
2 Boston Children’s Hospital, Harvard Medical School, Boston, MA,
United States
3 Department of Pulmonary Medicine, University Hospital of Bern,
Bern, Switzerland
4 Department of Clinical Research, University of Bern, Bern,
Switzerland
5 Division of General Thoracic Surgery, University Hospital of Bern,
Bern, Switzerland

Introduction: Nintedanib, owning anti-fibrotic, anti-inflammatory
and anti-angiogenic activities, has been developed for the treat-
ment of idiopathic pulmonary fibrosis (IPF). Angiogenesis is mainly
driven by VEGF, and by FGF, PDGF, and TGF-�. The anti-angiogenic
effect of nintedanib in the treatment of IPF has already been
demonstrated, but the inhibitory mechanism of angiogenesis and
vasculogenesis remains unclear and require further investigation.

Recent studies have shown the feasibility of in vitro self-assembled
perfusable microvessel networks in developing new therapeutic
strategies and studying drug efficacy and toxicity.

dx.doi.org/10.1016/j.toxlet.2017.07.970
dx.doi.org/10.1016/j.toxlet.2017.07.971
dx.doi.org/10.1016/j.toxlet.2017.07.972
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Objective: The aim of this study is to explore the mode of action
f nintedanib in a network of perfusable microvessels created in a
uman lung microvasculature-on-chip.

Results: The efficacy and action of nintedanib on lung vasculo-
enesis and angiogenesis in a microfluidic chip using a co-culture
f primary endothelial cells (EC) and primary fibroblasts is pre-
ented. The microvasculature model provides the possibility to
tudy the effect of nintedanib on permeability, perfusablility and
ascularized area of a human lung microvasculature model. The
nti-vasculogenesis impact of nintedanib is significant for concen-
rations starting at 10 nM, with an increase in vessel permeability.

Conclusion: As a replacement to animal models, advanced in
itro microvasculature-on-chip could open new prospects to study
he mode of action of therapeutic compounds, such as nintedanib.
xperimental platforms, such as this one, can address fundamental
uestions of drug effects on angiogenesis and vasculogenesis, and
an be used to optimize drug treatments on personalized vascula-
ure models.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.973

-09-02-70
ung alveoli array-on-chip with a bioartificial
embrane

auline Zamprogno 1, Sven Achenbach 1, Janick Stucki 1, Nina
obi 1, Nicole Schneider-Daum 2, Claus-Michael Lehr 2, Hanno
uwer 3, Ralph Schmid 4, Olivier Guenat 1,4,5

Organs-on-Chip Technologies Laboratory, ARTORG Center for
iomedical Engineering Research, University of Bern, Bern,
witzerland
Drug Delivery (DDEL), Helmholtz-Institute for Pharmaceutical
esearch Saarland (HIPS), Saarbrücken, Germany
SHG Clinics, Department of Cardiothoracic Surgery, Völklingen
eart Center, Völklingen, Germany
Division of General Thoracic Surgery, University Hospital of Bern,
ern, Switzerland
Department of Pulmonary Medicine, University Hospital of Bern,
ern, Switzerland

ntroduction: Standard in vitro lung alveoli models poorly repro-
uce the microenvironment of the distal airways. Recently,
eported advanced in vitro models, called lung-on-chips, reproduce
he air-blood barrier including the cyclic stress of the respiration.
owever, they are made of a polydimethylsiloxane (PDMS) mem-
rane, which chemical and physical properties differ by far from
hose of the alveolar basal membrane.

Objective: To develop an array of tiny lung alveoli with
hysiological dimensions, equipped with a stretchable biological
embrane made of extracellular matrix (ECM) proteins instead of

DMS.
Results: We present a new membrane made of two ECM pro-

eins, collagen and elastin, found in the lung basal membrane. The
embrane, supported by a hexagonal gold mesh with dimensions

imilar to lung alveoli, is porous and stretchable. It allows the devel-
pment of an in vivo like alveoli model, with a monolayer of lung
pithelial type I and type II cells in co-culture with endothelial
ells. The samples can be analyzed by fluorescence and electron
icroscopy and were quantifiable by qPCR. Preliminary results
emonstrate this in vitro alveoli can be cultured for several days
nder cyclic stress.

Conclusion: This new advanced model mimics the composi-
ion, dimensions, and mechanical stretch of the lung alveoli. The
 PRESS
s xxx (2017) xxx–xxx

long-term stability of the membrane and its entirely biological
nature make this model a promising tool for drug discovery.

http://dx.doi.org/10.1016/j.toxlet.2017.07.974

P-09-02-71
Human, 3D-cocultures for the study of toxicant
induced liver fibrosis

Vincenzo Prestigiacomo, Laura Suter-Dick

School of Life Sciences, Applied Science University Northwestern
Switzerland, Muttenz, Switzerland

Liver fibrosis is characterized by an accumulation of fibrillar extra-
cellular matrix (ECM), leading to liver failure, portal hypertension,
and increased risk of cancer. Liver fibrosis has been identified as an
Adverse Outcome Pathway that results from exposure to toxicants
(e.g. Thioacetamide: TAA, methotrexate: MTX) or as a consequence
of chronic liver diseases, including viral hepatitis and alcohol
consumption. Currently, there are no in vitro systems that can
recapitulate the onset and development of fibrosis involving hepa-
tocellular damage, activation of immune cells (Kupffer cells) and
ECM deposition by myofibroblasts (stellate cells). Here, we present
data obtained from scaffold-free, microtissues containing three
relevant hepatic cell types: HepaRG (hepatocytes), differentiated
THP-1 (macrophages) and hTERT-HSC (stellate cells). Microtissues
were characterized using immunohistochemistry, gene and protein
expression analysis. Upon exposure to proinflammatory stimuli
(LPS, TNF�, TGF-�1) or pro-fibrotic compounds (MTX and TAA)
the microtissues developed a fibrotic phenotype, characterized by
the activation of stellate cells, upregulation of genes involved in
the development of fibrosis and the secretion and deposition of
extracellular matrix components. An involvement of the antioxi-
dant Nrf2-pathway upon stimulation with pro-fibrotic compounds
was also observed. Thus, this system is able to reproduce identi-
fied key events, generating a clinically relevant phenotype. This
in vitro system represents a valid alternative to animal models for
the investigation of liver fibrosis and for the research of anti-fibrotic
therapies.

http://dx.doi.org/10.1016/j.toxlet.2017.07.975

P-09-02-72
Assessment of nanomaterial induced DNA
strand breaks using automated FADU technique
in vitro

Dirk Dressler, Inka Pfitzner, Gabi Daniel, Karin Engelhart-Jentzsch

BioTeSys GmbH, Esslingen, Germany

Rational: Mutations are part of the evolutionary driving force but
also bear the risk of serious health effects. Besides radiation chem-
icals might cause defects of DNA. To foresee such genotoxic effects
a battery of tests is needed to adequately cover possible endpoints.
Over the past years great efforts were made for establishing reliable,
reproducible assays detecting DNA strand breaks in vitro.

Objective: The principle applicability of an automated FADU
(Fluorimetric Detection of Alkaline DNA Unwinding) assay with
special focus on engineered nanomaterials (ENM) as well as pos-
sible interference of ENM with the assay and effects of surface

modifications of the ENM.

Methods: Jurkat cells were supplemented with a variety of ENM.
The DNA damage detection is based on progressive DNA unwinding
under highly controlled conditions of pH, time and temperature.

dx.doi.org/10.1016/j.toxlet.2017.07.973
dx.doi.org/10.1016/j.toxlet.2017.07.974
dx.doi.org/10.1016/j.toxlet.2017.07.975
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for the rabbit skin irritation test to evaluate medical device
biocompatibility.

http://dx.doi.org/10.1016/j.toxlet.2017.07.978
ARTICLE
P-09-02 / Toxicology

ouble stranded DNA is detected by a fluorescent dye. Decrease
n fluorescence intensity indicates increased DNA unwinding and
onsequently a greater number of DNA strand breaks.

Results: Concentration-dependent increase in DNA double
trand breaks was detected with a number of ENM like gold and sil-
er particles. Dependent on surface modifications of ENM degree of
amage varied. The results are reproducible and comparable with

iterature data. This procedure also proved suitable for detecting
NA strand breaks in skin models topically exposed to test sub-

tances.
Conclusion: FADU assay proved to detect DNA double strand

reaks reproducibly and reliably with ENM. Our data indicate that
he automated FADU assay is a promising cost- and time-saving

ethod for safety assessment of ENM.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.976

-09-02-73
rimary hippocampal neurons as suitable
odel to evaluate the influence of

eurotoxicants on neuronal development

atalia Marchetti, Laura Gerosa, Mariaserena Boraso, Barbara
iviani

Department of Pharmacological and Biomolecular Sciences,
niversity of Milan, Milan, Italy

he NMDA receptors switch along development, from primarily
ontaining GluN2B subunits to predominantly containing GluN2A
ubunits, is relevant for synapse maturation, circuit refinement
nd acquisition of learning abilities. This process is delayed by
tressful condition or drugs, such as in utero cocaine exposure.
MDARs developmental switch might thus represent a relevant
olecular component for detection of specific neurotoxic effects

n a cell-based system informative on potential developmental
eurotoxicity. Primary hippocampal cultures represent all the char-
cteristics of living neurons activated by glutamatergic receptors.
e investigated the possibility to use these cultures as a suit-

ble model to evaluate developmental neurotoxicity, focusing on
he GluN2B versus GluN2A switch. Primary hippocampal neurons
ere evaluated for the expression of GluN2A and GluN2B sub-
nits of NMDA receptors at different time of development, 7, 14
nd 21 days in vitro (DIV). Accordingly with in vivo data, our
esults show a progressive increase of GluN2A subunit up to 21
IV coupled to an initial increase of GluN2B subunit that reaches a
lateau at 14 DIV, reproducing the subunits replacement observed

n vivo. These data are confirmed by the differential sensitivity
o selective inhibitors such as ifenprodil (for GluN2B) and NVP
for GluN2A), which emphasizes an evolving glutamatergic func-
ional profile along with development. Preliminary results also
eveal that the exposure to pathologic concentrations of IL-1�
r to lead affects this maturational program. Primary hippocam-
al cultures might thus represent an appropriate in vitro model

o evaluate chemicals affecting the glutamatergic system during
evelopment.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.977
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P-09-02-74
Round robin study to evaluate the
Reconstructed Human Epidermis model as an
in vitro skin irritation test for medical devices

Kelly Coleman 1, Wim De Jong 2, Sebastian Hoffmann 3, Michelle
Lee 4, Helena Kandarova 5, Silvia Letasiova 5, Liset De La
Fonteyne 2, Christian Pellevoisin 6, Carine Tornier 6, Cristelle
Videau 6, Yuji Haishima 7, Austin Zdawczyk 8, Audrey Turley 4,
Jamin Willoughby 9, Michael Bachelor 10, Beau Rollins 11

1 Medtronic plc, Minneapolis, MN, United States
2 National Institute for Public Health and the Environment (RIVM),
Bilthoven, Netherlands
3 seh consulting+services, Paderborn, Germany
4 Nelson Laboratories, Inc., Salt Lake City, UT, United States
5 MatTek In Vitro Life Science Laboratories, Bratislava, Slovakia
6 EpiSkin Academy, Lyon, France
7 Division of Medical Devices, National Institute of Health Sciences,
Tokyo, Japan
8 NAMSA, Northwood, OH, United States
9 Cyprotex US LCC, Kalamazoo, MI, United States
10 MatTek Corporation, Ashland, MA, United States
11 Arthrex, Inc., Naples, FL, United States

Assessment of dermal irritation is an essential component of
the safety evaluation of medical devices. A protocol employing
Reconstructed Human Epidermis (RhE) EpiDerm (MatTek), accord-
ing to OECD 439, was optimized in 2013 using liquid irritants
spiked into polymer extracts and in 2014 with another RhE,
SkinEthic RHE (EPISKIN). In 2016, an international round robin
validation study was conducted to confirm these results. Two RhE
models were evaluated: EpiDerm tissues in 18 laboratories and
SkinEthic RHE tissues in 8 laboratories. Four irritant polymers
and three non-irritant controls were obtained or developed prior
to use. Blinded polymer samples were extracted with sesame oil
and saline per ISO 10993-12. The apical surfaces of tissues were
dosed with 100 �L extract aliquots. Positive and negative solvent
controls were included. Tissues were kept in humidified incuba-
tors at 37 ◦C with 5% CO2. Incubation times were 18 h (EpiDerm)
and 24 h (SkinEthic RHE). After incubation and rinsing with PBS,
cell viability was determined by the colorimetric MTT reduction
method. Cell viability reduction greater than 50% was indicative of
skin irritation. Both the EpiDerm and SkinEthic RHE tissues were
able to correctly identify virtually all of the irritant polymer sam-
ples either in the saline, sesame oil or both solvent extracts. Our
results indicate that RhE tissue models can detect the presence of
strong skin irritants at low levels in dilute medical device polymer
extracts. Therefore, these models may be suitable replacements

dx.doi.org/10.1016/j.toxlet.2017.07.976
dx.doi.org/10.1016/j.toxlet.2017.07.977
dx.doi.org/10.1016/j.toxlet.2017.07.978
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chain, which needs to be considered when performing safety
assessments of comparable compounds based on read-across.

http://dx.doi.org/10.1016/j.toxlet.2017.07.981
ARTICLE
6 P-09-02 / Toxicology

-09-02-75
valuation of schisandra extract using
andwich-cultured human hepatocytes and
-clear

®
technology for the prediction of

linically relevant clearance interactions

my Roe, Jonathan Jackson, Kimberly Freeman, Weslyn Friley,
enneth Brouwer, Christopher Black

Product Safety & Regulatory Affairs, The Procter & Gamble Company,
illiamstown, United States

embers of the Schisandraceae family of plants are reported to
ave a wide range of pharmacological activities. As with all herbal
reparations, Schisandra extracts (SE) are complex mixtures com-
osed of >50 lignans including schizandrins, schizandrols, and
eoxyschizandrins. Current in vitro herb–drug interaction (HDI)
ssessment strategies require each constituent to be interrogated
eparately for their interaction potential. However, this approach
ails to account for synergistic effects among constituents therefore,
more integrative approach is required to evaluate complex mix-

ures. We assessed the HDI potential of SE utilizing a fully integrated
epatic cell system which generates physiologic intracellular con-
entrations of xenobiotics by maintaining key regulatory pathways
CAR/PXR) and drug clearance pathways (drug metabolism and
ransport). Following 72 h of SE treatment, the clearance of mida-
olam, tacrolimus, and digoxin, and the hepatotoxicity of SE were
ssessed. No marked changes were observed in hepatocyte mor-
hology or ATP content following 72 h exposure to S. chinensis
xtract (SCE) or S. sphenanthera extract (SSE). Gene expression anal-
sis of hepatocytes treated with SCE and SSE showed significant
nduction of CYP2B6 and CYP3A4 mRNA. These results suggested
hat midazolam clearance would likely increase in hepatoyctes fol-
owing treatment. However, clinical pharmacokinetic interaction
tudies of SSE demonstrated a 56% and 63% decrease in the clear-
nce of midazolam or tacrolimus, respectively. Using Transporter
ertifiedTM hepatocytes and B-CLEAR

®
technology we observed a

ignificant reduction in the clearance of midazolam, tacrolimus,
nd digoxin in hepatocytes treated with either extract, which was
onsistent with the clinical observations.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.979

-09-02-76
n vitro reconstructed human corneal tissue

odel: Applications to corneal oxidative stress,
ry eye, and ophthalmic drug delivery

van Smolicek 1, Miriam Kinuthia 2, Thoa Truong 2, Patrick
ayden 2, Mitchell Klausner 2, Yulia Kaluzhny 2

MatTek In Vitro Life Science Laboratories, Bratislava, Slovakia
MatTek Corporation, Ashland, United States

he corneal barrier is vitally important for protection from envi-
onmental stress and also presents a major challenge for delivery
f ophthalmic drugs. This study evaluated the utility of an in vitro
econstructed 3D tissue model comprised of normal human corneal
pithelial cells and cultured at air–liquid interface to study oxida-
ive stress (OS), dry eye disease (DED), and drug permeation.

Tissues were characterized by histology, confocal microscopy,
arrier function, and expression of genes essential for metabolism,

etoxification, and drug transport. OS was generated by UV, H2O2
r desiccating stress conditions (DSC) to simulate DED. Reactive
xygen species (ROS), cytokine release, barrier function, tissue via-
ility, histology, and gene expression were evaluated. UV and DSC
 PRESS
s xxx (2017) xxx–xxx

caused increased ROS, release of IL8 and upregulation of proin-
flammatory cytokines and enzyme genes. Application of topical
lubricants improved tissue morphology and barrier function, but
did not affect cytokine release or gene expression.

Expression of metabolic enzymes and efflux transporters essen-
tial for corneal penetration was investigated with gene arrays.
Corneal permeability was evaluated using model compounds with
a wide range of hydrophobicity, molecular weight, and excipients,
including ophthalmic formulations. The correlation of perme-
ation coefficients to excised animal corneas for model drugs (r2)
was 0.84.

The in vitro reconstructed normal human corneal tissue model
structurally and functionally reproduces oxidative stress and DED
markers, and its permeability resembles that of the in vivo human
cornea. This model is anticipated to be a useful tool to study
molecular mechanisms of ocular surface damage, DED, and to
evaluate new corneal drug formulations.

http://dx.doi.org/10.1016/j.toxlet.2017.07.980

P-09-02-77
Cytotoxic properties of lactate ester alkoxylates
in relation to various EO/PO-alkoxylation
degrees

Susann Fayyaz, Moung Sook Lee, Martin Bauer, Reinhard Kreiling

Clariant Produkte (Deutschland) GmbH, Sulzbach am Taunus,
Germany

The cytotoxicity of fatty alcohol ethoxylates are known to be
dependent on the ethoxylation [EO] degree. No data are available
how the cytotoxicity changes if propoxylation [PO] is introduced in
the ethoxylate-chain.

To clarify this correlation the cytotoxicity of a specific alkoxy-
lated ester namely ethyl hexyl lactate ester alkoxylate (EHL),
with varying PO (0–5) and EO (5–20) units was assessed via in
vitro toxicity assay. L929 mice fibroblast were treated with differ-
ent concentrations of EHL (0.003–5.000 mg/ml), for 68–72 h and
BCA-protein-staining was performed as indicator for cell growth
inhibition and cytotoxicity.

Generally, an inverse correlation between alkoxylation degree
and cytotoxicity was determined. Stimulation of cells with EHL con-
taining different EO units clearly demonstrates that an elevation in
EO units (from 5 to 20) reduced the growth inhibitory effect of EHL
in a dose dependent manner. Interestingly, addition of PO units to
ethoxylated EHL however increased the cytotoxicity. I.e. at com-
parable test concentrations of 312 �g/ml, the growth-inhibitory
property of EHL was decreased from 76 to 21% by increasing the
EO degree from 5 to 20 units whereas inserting 2 and 5 PO units to
EHL (20-EO) was associated with a significantly elevated growth-
inhibitory effect from 21 to 44%.

Our results clearly demonstrate that the cytotoxic effect of EHL
surfactants are more pronounced when PO is present in the alkoxy-

dx.doi.org/10.1016/j.toxlet.2017.07.979
dx.doi.org/10.1016/j.toxlet.2017.07.980
dx.doi.org/10.1016/j.toxlet.2017.07.981
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omputational toxicology, in silico, QSARs
-09-03-01
kin sensitization studies by quantitative
tructure–toxicity relationships (QSTR)
pproach

azuhiro Sato 1, Jose Martin Ciloy 2, Yukinori Kusaka 1

Department of Environmental Health, School of Medicine,
niversity of Fukui, Fukui 910-1193, Japan
Fujitsu Kyushu Systems Limited, Sawara-ku, Fukuoka 814-8589,

apan

bjectives: Contact dermatitis is the most common form of occu-
ational skin illness. In silico assessment of skin sensitization is
radually needed owing to the problems concerning animal wel-
are, excessive consumed time and cost involved in the animal
esting of new chemicals. We made skin sensitization model from
uman and animal data and reported. Its accuracy was 61.2% (sensi-
ivity 60.7%, specificity 62.8%) by external validation. We made skin
ensitization QSTR model from only animal data (LLNA, 471 chem-
cals,) by using K-step Yard sampling (KY) methods (U.S. Patent No.
725413, 2010) and 1 model KY method (US Patent Application).

Materials and methods: We made QSAR model based on EC3
alue of LLNA to discriminate between strong and weak sensitizers
y using ordinary discriminant function. Second, alert constituents
f the data were analyzed by filtering (selective determination). All
ata analyses were performed using ADMEWORKS/ModelBuilder
3 software (Fujitsu Kyushu Systems Limited, Japan).

Results and discussion: The concordance in strong sensitizers

as better than that in weak sensitizers. This would be because 183

earning sets were composed of 117 strong and 66 weak sensitizers.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.783

378-4274/
P-09-03-02
Toxicity prediction modeling study for
manufactured nanoparticles: Nano-toxicity
relationships for human health and
environment endpoints

Hyun Kil Shin 1, Myung Won Seo 1, Seong Eun Shin 2, Kwang-Yon
Kim 2, June-Woo Park 3, Kyoung Tai No 1,2

1 Department of Biochemistry, Yonsei University, Seoul, Republic of
Korea
2 Bioinformatics and Molecular Design Research Center, Seoul,
Republic of Korea
3 Gyeongnam Department of Environmental Toxicology and
Chemistry, Korea Institute of Toxicology, Jinju-si, Republic of Korea

Nanomaterials represent one of the most exciting new technolo-
gies and increasing uses are inevitable. However, adverse effects
may remain to be unveiled. Collation of the toxicity informa-
tion is needed to ensure safe usage. One of the efforts to fill
those information gaps is the idea of using the concept of (Q)SAR,
known as effective method for the newly designed chemicals, if
the models fulfill the required validity and applicability. However,
the descriptors used to represent the physicochemical properties
of nanoparticles (NPs) are much different from that for tradi-
tional organic molecules and, therefore, excavation of the specific
descriptors for NPs is crucial task for building the QSAR model
for nanoparticles. In this study, two nano-QSAR models were
developed for typical toxicity endpoints, cytotoxicity and aquatic
toxicity (Daphnia magna). Toxicity data were collected from var-
ious sources, and then nano-specific descriptors from quantum
mechanical calculations were used as well as constitutional prop-
erties and experimental conditions. For the cytotoxicity endpoint,
two types of structures were used for calculations, one generated
from M/MOx crystal structures, the other from hydrated metal
cation structures. QM descriptors calculated with each structure
were used in the models with good accuracy. To assess con-
tributions of each parameter causing nanotoxicity on D. magna,
meta-analysis was performed with integrated information under
the machine learning approaches. This Research has been per-
formed as a cooperation project for Environmental Risk Assessment

of Manufactured Nanomaterials funded by KIT (Korea Institute of
Toxicology).

http://dx.doi.org/10.1016/j.toxlet.2017.07.784
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dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
dx.doi.org/10.1016/j.toxlet.2017.07.783
dx.doi.org/10.1016/j.toxlet.2017.07.784
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can therefore aid in the risk assessment of chemicals, reducing the
demand for in vivo tests.

http://dx.doi.org/10.1016/j.toxlet.2017.07.787
ARTICLE
P-09-03 / Toxicology

-09-03-03
redicting neurological targets for chemical
eurotoxins using ToxCast in vitro data and
ead-across within QSAR Toolbox

aroslav Chushak 1, Heather Pangburn 2, Jeffery M. Gearhart 1

Henry M. Jackson Foundation, Dayton, OH, United States
Aeromedical Research Department, U.S. Air Force School of
erospace Medicine, Wright-Patterson AFB, OH, United States

here are many mechanisms of neurotoxicity that are initiated by
he interaction of chemicals with different neurological targets.
he recently introduced framework of the adverse outcome path-
ay links molecular interactions (molecular initiating event) with
series of key events on different biological levels that result in an
dverse outcome effect. Under the U.S. Environmental Protection
gency ToxCast program, in vitro biochemical and cell-based assays
ere developed for screening activities of thousands of chemicals

n a high-throughput manner. Read-across is a technique to pre-
ict the unknown properties of chemicals of interest based on the
nown properties of chemicals in the same chemical group. We
sed the QSAR Toolbox and data from ToxCast assays to identify
nd predict molecular interactions of chemical neurotoxins with
heir targets.

The ToxCast assays targeted 342 different proteins. Using the
ene Ontology database, we identified that 123 of these proteins
ave neurological functions. Overall, there are 216 assays that tar-
eted neurological proteins in the ToxCast database. Data from
hese assays were imported into the QSAR Toolbox. Two sets of data
ere generated: one set coded with 1 for active compounds and 0

or inactive compounds was used for classification, while a second
ata set containing AC50s for only active compounds was used to
redict AC50 values. As an example, we predicted interaction for
wo pyrethroid insecticides – transfluthrin and cyhalothrin and for
ethyl perfluorooctanoate. However, prediction for the hallucino-

en 4-methoxyamphetamine showed no activities on neurological
rotein targets screened in the ToxCast assays.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.785

-09-03-04
alidation of a model predicting the effect of
,3-dimercaptosuccinic acid (DMSA) chelation
herapy in patients intoxicated by lead

an C. van Eijkeren 1, Irma de Vries 1, Sally M. Bradberry 2, J.
llister Vale 2, Harvey J. Clewell III 3, Claudine C. Hunault 1

Dutch Poisons Information Center, University Medical Center
trecht, Utrecht, Netherlands
West Midlands Poisons Unit, City Hospital, B18 7QH Birmingham,
nited Kingdom
ScitoVation, Research Triangle Park, NC, United States

n situations where lead poisoning occurs, the decision as to when
o start chelation therapy and the choice of the most efficient chela-
or is never straightforward. Kinetic models may assist clinical
oxicologists in their decisions. We developed a Chelation Therapy
ead (CTL) Model in order to simulate the effect of DMSA chelation
n lead poisoning. We aimed at validating the predictions of this

odel with data from a previously published case report.

The CTL Model combines a two-compartment kinetic model for

MSA and an existing kinetic lead model for humans. The accu-
acy of the CTL Model’s predictions was assessed by simulating data
rom a published case report. The patient was a 27-year-old woman,
 PRESS
s xxx (2017) xxx–xxx

planning for pregnancy, but diagnosed with chronic lead intoxica-
tion due to ingestion of Ayurvedic medication. It was decided to
delay conception and first treat her lead poisoning. She entered
a follow-up program in an occupational clinic for chelation treat-
ment. The patient’s pre-chelation lead level in blood was 58 �g/dL.
She received eighteen 19-day courses of DMSA, 500 mg twice daily,
over 2 years, with 2–3 week rest periods.

The predicted ranges of the blood lead concentration after
the second and last chelation treatments were 3–15 �g/dL and
2–8 �g/dL, respectively, while the measured blood lead concen-
trations were 11 �g/dL and 5 �g/dL.

The CTL Model was able to predict the blood lead concentration
after chelation by DMSA therapy in this case report.

http://dx.doi.org/10.1016/j.toxlet.2017.07.786

P-09-03-05
In silico evaluation of toxicity towards honey
bees with QSAR models

Katja Venko, Viktor Drgan, Špela Župerl, Marjan Vračko, Marjana
Novič

Department of Cheminformatics, National Institute of Chemistry,
Ljubljana, Slovenia

Various endpoints can be predicted by means of the anal-
ysis of available experimental data using the quantitative
structure–activity relationships (QSAR) approach. The toxicity of
pesticides towards honey bees is an endpoint of high interest since
bees are an important ecologic indicator as they generally influ-
ence many natural and agricultural processes. The experimental
evaluation of toxicity towards honey bees is complex. Therefore,
computational QSAR models for this endpoint would provide a
valuable alternative to costly in vivo assays for industrial and reg-
ulatory stakeholders. We developed models for the evaluation of
the potential toxicity towards bees for each compound from its
chemical structure. The classification and regression models have
been built by combining a genetic algorithm, artificial neural net-
work and cross-validation. All models were built according to OECD
principles. Initially 165 compounds with their toxicological exper-
imental values (log 1/LC50 [�g/bee]) and calculated 472 molecular
descriptors (MDs) were used for building QSAR models. After opti-
mization the best classification model was of size 14 × 14 neurons,
including 28 MDs, RMSE and sensitivity of external validation set
was 0.45 and 0.8, respectively. The optimal regression model was
of size 12 × 12 neurons, including 20 MDs and RMSE of external
validation set was 0.88. Further, with these models the prediction
of bee toxicity for 398 pesticides was carried out; 367 pesticides
were evaluated to be within the application domain of the model.
The results shows that these models are robust and reliable and

dx.doi.org/10.1016/j.toxlet.2017.07.785
dx.doi.org/10.1016/j.toxlet.2017.07.786
dx.doi.org/10.1016/j.toxlet.2017.07.787
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-09-03-06
an in silico calculations assess phototoxicity of
on-steroidal anti-inflammatory drugs?

eus Aguilera-Porta 1,2,3, Giovanni Granucci 2, Jordi
uñoz-Muriedas 3, Ines Corral 1

Departamento de Química, Universidad Autónoma de Madrid,
adrid, Spain
Dipartimento di Chimica e Chimica Industriale, Università di Pisa,
isa, Italy
Computational Toxicology, GlaxoSmithKline, Ware, United Kingdom

he evaluation of pharmaceuticals’ sensitivity to light is essential
o predict a loss of potency or production of toxic reactive species
nduced by an electronic photoexcitation. The photosafety of drugs
nd pharmaceuticals is outlined in the International Council for
armonization (ICH) S10 guidance, where the characterization of

he UV–vis absorption spectrum of the pharmaceuticals is recom-
ended.
We have investigated the photophysics of a set of non-steroidal

nti-inflammatory drugs’ (NSAIDs) in gas phase as well as in sol-
ent. By performing minimum energy path calculations and the
ocation of the main stationary and interstate crossing points, we
ave investigated the main deactivation pathways from the lower

ying electronic states. These interstate crossings would act as
unnels to allow deactivation to the ground state. Some of these
rossing, intersystem crossings (ISC), involve a change of spin,
llowing the transfer of population to other manifolds with multi-
licity different than that of the ground state.

Our ultimate goal with these results is to design a model that
ould translate the main features of the deactivation mechanisms

nto a phototoxicity alert that can be introduced at early stages of
he drug discovery process and help mitigate risks associated with
hoton absorption.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.788

-09-03-07
n silico prediction of the skin sensitisation
otential of non-quinonoid Michael acceptors:
ew reactivity assessments and evidence based
recursor selection

artin Payne, David Ponting

Lhasa Limited, Leeds, United Kingdom

ichael acceptors are well recognised as an important chemi-
al class of potential skin sensitisers. However not all chemicals
ble to undergo Michael addition reactions in conditions utilised
n synthetic organic chemistry are demonstrable skin sensitisers
nd some initially unreactive compounds may be metabolised,
ydrolysed or oxidised to sensitising Michael acceptors. This is
eflected in the relatively complex scopes of skin sensitisation
lerts in Derek Nexus. The released knowledge base (2015.1.0) has
ight principal alerts that cover skin sensitisation potential for non-
uinonoid Michael acceptors or their precursors. These have now
een critically reviewed, refined and updated using advances in
vailable data and mechanistic understanding. For example, ear-
ier studies [e.g. Franot et al., 1994, Chem. Res. Toxicol. 7, 297–306]
uggested that beta elimination reactions of beta-halo carbonyl

ompounds could produce unsaturated Michael substrates in the
kin. However, the scarcity of relevant supporting examples and
he possibility of direct (e.g. SN2) reactivity of many of these so-
alled Michael substrate “precursors”, has led to the re-evaluation
 PRESS
s xxx (2017) xxx–xxx 3

of the in vivo relevance of this mechanism. As a result the range of
qualifying precursors has been reduced. Appropriate alpha and beta
substituents that determine the quantitative reactivity has been
further investigated and refined, and three new alerts covering sub-
classes of Michael acceptors with distinctive mechanisms added,
e.g. for cyclopropenones and cyanoacrylates, enhancing the accu-
racy of the quantitative EC3 predictions. The revised set of alerts, is
better supported and shows improved accuracy and sensitivity of
qualitative predictions (94% vs 78% earlier).

http://dx.doi.org/10.1016/j.toxlet.2017.07.789

P-09-03-08
Development of a new database of non-cancer
toxicity endpoints of industrial chemicals for
improving TTC approach

Takashi Yamada 1, Akihiko Hirose 1, Chihae Yang 2, James
Rathman 2,3

1 National Institute of Health Sciences, Tokyo, Japan
2 Molecular Networks GmbH, Nürnberg, Germany
3 The Ohio State University, Columbus, OH, United States

In cases where the chemical-specific toxicity data are absent or
limited, the threshold of toxicological concern (TTC) offers an alter-
native to assess human exposure below which “there would be
no appreciable risk to human health”. TTC has been developed
for chemicals in foods (flavorings and food contact materials) and
recently applied to pharmaceutical genotoxic impurities. Applica-
tion of TTC to non-cancer systemic endpoints has been pursued
over decades using chemical classification and NO(A)ELs. Merging
different databases is expected to expand the chemical space and
increase confidence in the threshold values. This study presents a
new POD (point of departure) dataset of oral subchronic toxicity
studies in rats for about 700 industrial chemicals retrieved from
the Hazard Evaluation Support System (HESS) Integrated Platform.
Each chemical was classified into a Cramer class, resulting in a dis-
tribution 71%, 3%, and 26% for Class III, II, and I, respectively. For
each Cramer Class, a provisional TDI (tolerated daily intake) was
derived from the 5th percentile of the lognormal distribution of
PODs. TDIs are compared for HESS vs. Munro: 2.0 vs. 1.5 for Class III
and 7.5 vs. 30 mg/kg-bw/day for Class I. The TDI for Cramer Class II
is under evaluation due to its insufficient size. The dataset has only
90 overlaps with Munro and even the Class I is entirely in industrial
chemical space. This new TTC dataset is publicly available and can
be merged with existing databases to improve the TTC approach.

http://dx.doi.org/10.1016/j.toxlet.2017.07.790

P-09-03-09
In silico prediction of drug inhibitory activities
to monoamine transporters using
ADMEWORKS

®

Tetsushi Dodo

Medicine Development Center, Eisai Co., Ltd., Tsukuba-shi, Japan

The monoamine transporters for norepinephrine (NET), dopamine
(DAT) and serotonin (SERT) are localized to presynaptic neuron
and responsible for the reuptake of their associated monoamines.

In drug discovery, the reduction of the inhibitory activities to
monoamine transporters is important to avoid side effects related
to the cardiovascular and central nervous systems. In silico models
that accurately predict the inhibition of monoamine transporters

dx.doi.org/10.1016/j.toxlet.2017.07.788
dx.doi.org/10.1016/j.toxlet.2017.07.789
dx.doi.org/10.1016/j.toxlet.2017.07.790
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re considered to be powerful tools for finding good drug candi-
ates in the lead optimization process.

We tried to build qualitative in silico models to predict the
nhibitory activities to NET, DAT and SERT using in-house data
f about 3000 compounds and a commercially available plat-
orm, ADMEWORKS/ModelBuilder v7.0/Predictor v7.0 developed
y Fujitsu Kyushu Systems Limited. ADMEWORKS allows the build-

ng of predictive models based on empirical data using advanced
achine learning algorithms. Although ADMEWORKS is mainly

sed for building models to predict physicochemical properties of
ompounds, we tried to apply ADMEWORKS to the prediction of
iological properties of compounds.

As a result, binary-classification models for NET, DAT and SERT
nd a 3-class model for DAT were constructed (algorithms used:
DA, KNN, NN, etc). Validation test results show that these models
ave high accuracy and good balance of sensitivity and specificity.
he average accuracy of the models on an external test set was
pproximately 80%.

We concluded that good in silico models to predict the inhi-
ition of monoamine transporters can be constructed using
DMEWORKS

®
.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.791

-09-03-10
ounter-propagation artificial neural network
odels in read-across predictions of toxicity

iktor Drgan, Špela Župerl, Katja Venko, Marjan Vračko, Marjana
ovič

Department of Cheminformatics, National Institute of Chemistry,
jubljana, Slovenia

he importance of read-across increased when REACH legislation
llowed to use read-across for toxicity assessment of chemicals
n the process of registration of chemicals. Therefore, when using
ead-across approach, knowing its prediction capabilities and limi-
ations is important. Here, we present the results obtained using
ounter-propagation artificial neural network (CPANN) models
dapted for the read-across predictions for different toxicological
ndpoints (e.g. aquatic toxicity, BCF, mutagenicity, etc.). The most
romising CPANN models found for the prediction of the toxicity
ndpoints were also used in read-across predictions enabled by the
nalysis of the neurons in the vicinity of the predictive neurons on
hich the query compounds were located.

The results show that the predictions made using read-across
pproach frequently showed smaller prediction errors when com-
ared to model predictions. However, within the available datasets,
ead-across predictions could be made on a small portion, usu-
lly between 30% and 50%, of all the external set compounds. The
verage errors of read-across predictions and of the model predic-
ions were calculated for the selected sets of test compounds. As an
xample, the results for prediction of BCF, where for approximately
0% of external set compounds (37 compounds), the RMSE of read-
cross predictions was roughly 30% lower than for the model. For
he aquatic toxicity, the read-across for only 35% of external set

ompounds (24 compounds) could be made and the error was 39%
ower for read-across predictions than for the model predictions.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.792
 PRESS
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P-09-03-11
Systems biology approach to identify
mechanism of toxicity of pioglitazone

Dragana Mitic Potkrajac 1, Katica Jankovic 1, Tamara Krsmanovic 1,
Gordana Apic 1, Robert B. Russell 2

1 Metisox Ltd, Cambridge, United Kingdom
2 University of Heidelberg, Heidelberg, Germany

Glitazones are synthetic ligands for nuclear receptors, peroxisome
proliferator-activated receptors (PPARs), and used as oral antidi-
abetic drugs in the treatment of diabetes mellitus type 2. They
modulate the transcription of genes involved in the control of
glucose and lipid metabolism leading to improvement of insulin
sensitivity of target cells including adipocytes, skeletal muscle cells
and hepatocytes. Troglitazone and rosiglitazone have been with-
drawn due to their liver and cardiovascular toxicity respectively.
Their molecular mechanism of action is only partially revealed
while less in known about the mechanism of off target effects. In
this study we analyzed toxic effects of pioglitazone, the third drug
from the same class, still in use. We demonstrated how to apply
gene signatures of adipocytes, skeletal muscle cells and hepato-
cytes treated with pioglitazone (Hsiao et al., 2011) into discovering
mechanistic pathway underlying its toxicity by using systems biol-
ogy tools. For the prediction of mechanistic hypotheses, our expert
knowledge system utilizes a network-based approach that consid-
ers prior knowledge of genes, proteins and chemicals and their
associations with each other and to thousands of pathologies. This
expert knowledge system reports several metabolic and signaling
pathways relevant for glucose and fat metabolism associated with
pioglitazone gene signatures. In addition, we identified several
organ and tissues pathologies and their possible mechanism, in
which pioglitazone treatment would lead to improvement or wors-
ening of the symptoms. These pathologies include cancer and
endpoints within circulatory, musculoskeletal, hepatic and urinary
organ system.

http://dx.doi.org/10.1016/j.toxlet.2017.07.793

P-09-03-12
Cutting edge bioinformatics accelerate target
safety assessment of epigenetic modifiers as
new therapeutic targets in cancer

Dragana Mitic Potkrajac 1, Tamara Krsmanovic 1, Katica Jankovic 1,
Gordana Apic 1, Robert B. Russell 2

1 Metisox Ltd, Cambridge, United Kingdom
2 University of Heidelberg, Heidelberg, Germany

Epigenetic mechanisms are essential for normal development and
maintenance of tissue-specific gene expression patterns in mam-
mals. Altered chromatin conformation has now been recognized as
epigenetic hallmark of many cancers. The goal of this study was to
generate a comprehensive knowledge base to account for epige-
netic targets safety assessment report. We focus on mechanisms of
toxicity that underlie mode of on-target or off-target toxicity of can-
didate drug or perturbed biological pathway. We have processed
and integrated into our novel knowledge base diverse publicly
available sources covering different expression profile and bind-
ing studies, various animal models and clinical studies. In order to

test our system, we focused on the HDAC4 as potential novel target
in colon cancer. Colorectal cancer is the third most common can-
cer in the world, and our system reports several HDAC4 associated
pathologies and diseases that are related to cancer on cellular, organ

dx.doi.org/10.1016/j.toxlet.2017.07.791
dx.doi.org/10.1016/j.toxlet.2017.07.792
dx.doi.org/10.1016/j.toxlet.2017.07.793
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nd organ system level. Furthermore, vast amount of processed
ata in our system presents the potential for generation of valu-
ble mechanistic hypothesis. We could identify groups of different
olecules that are related to colon carcinoma and HDAC4, thus

roviding a mechanistic view of the effect. Furthermore, analyz-
ng colon carcinoma pathway provides the molecular mechanism
f how HDAC inhibitor Trichostatin A, could interact with HDAC4
nd other partnering proteins within the carcinoma model and con-
ribute to a better understanding of therapeutic potential of HDAC4
nhibition in colon cancer.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.794

-09-03-13
xtension of the carcinogen dose–response
atabase for threshold of toxicological concern

ark Cronin 1, Samuel Belfield 1, Sylvia Escher 2, James Firman 1,
ie Lieu 3, Cyril Marsaux 4, Aleksandra Mostrag-Szlichtyng 3,
atarzyna Przybylak 1, James Rathman 3,5, Aleksey Tarkhov 6,
hihae Yang 3,6

Liverpool John Moores University, Liverpool, United Kingdom
Fraunhofer Institute for Toxicology and Experimental Medicine,
anover, Germany
Altamira LLC, Columbus, OH, United States
ILSI Europe a.i.s.b.l., Brussels, Belgium
The Ohio State University, Columbus, OH, United Kingdom
Molecular Networks GmbH, Nuremberg, Germany

freely available and well curated database of carcinogenicity
otency has been developed. The new Carcinogenicity Potency
ataBase (CPDB 2017) has extended the existing compilation by the
ddition of new data from National Toxicology Program (NTP), EFSA
ARS and other publicly available sources. There was thorough
uration and quality control of existing and new data to a common
tandard. In total the new CPDB has been extended by more than 60
ompounds. The new database is intended to support the develop-
ent of thresholds of toxicological concern (TTC) for carcinogens. In

rder to utilise TTC a framework was created to evaluate the poten-
ial mode of action of carcinogens, genotoxic or non-genotoxic
arcinogen. This classification is based on either existing in vitro and
n vivo genotoxicity (mutagenicity or clastogenicity) data (where
vailable) or in silico models using structural alerts and quantitative
tructure–activity relationships (QSARs) for DNA reactivity includ-
ng the Ames assay, in vivo micronucleus effects and chromosomal
berration. Points of departure were calculated as both TD50 and
enchmark dose levels (BMDL). The updated CPDB database and
ll supporting information will be made freely available as an elec-
ronic spreadsheet. Using data extracted from the database, TTC
alues were explored to demonstrate the conservative nature of

he existing thresholds. The funding of CEFIC Project LRI-B18 is
ratefully acknowledged.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.795
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P-09-03-14
Development and validation of PBPK model for
DEHP and its metabolites: Application to cohort
and case–control studies

Raju Prasad Sharma, Marta Schuhmacher, Vikas Kumar

Environmental Engineering Laboratory, Departament d’Enginyeria
Quimica, Universitat Rovira i Virgili, Av. Països Catalans 26, 43007
Tarragona, Catalonia, Spain

DEHP and its metabolites have a short half-life. The temporal
variability in their exposure over a long period of time from the dif-
ferent source such as food, diet, cosmetics, toys, medical products
and food wraps, leads to a stable microenvironmental exposure
causing a pseudo steady state concentration in humans. DEHP is
converted to its primary monoester metabolite (MEHP) in the body
which is further metabolizes into different chemical forms such as:
5OHMEHP, 5oxoMEHP, 5cxMEPP and 2cx-MMHP. In a rat study it
has been found that the potency of DEHP and its metabolite MEHP
for hepatotoxicity and reproductive toxicity is very high. A sim-
ple pharmacokinetic modeling has been developed that accounts
for major metabolites. However, a target tissue dosimetry model
of PKPD is lacking, which is especially important for chemicals like
DEHP that undergo extensive enterohepatic recirculation to pro-
duce toxic metabolites increasing effective exposure to liver. The
objective of this study is to develop and validate a PBPK model
for DEHP and its metabolites. The model simulates different expo-
sure scenarios for different cohort studies. The study also accounted
for uncertainty and variability to develop a PBPK model for differ-
ent parameters such as metabolic, physicochemical and physiology.
The model was validated using control human kinetic study data
that represents the time course of the DEHP and its metabolites
in blood and urine. This validated model was used for simulation
of the time course of chemicals in blood, urine and other organs,
for selected cohort population studies accounting for population
exposure variability.

http://dx.doi.org/10.1016/j.toxlet.2017.07.796

P-09-03-15
In silico weight of evidence assessment of
drug-induced liver injury in humans

Chihae Yang 1, James Rathman 2, Aleksandra Mostrag 2, Shraddha
Thakkar 3, Weida Tong 3, Vessela Vitcheva 2

1 Molecular Networks, Nürnberg, Germany
2 Altamira LLC, Columbus, OH, United States
3 US FDA National Center for Toxicological Research (NCTR), Jefferson,
AR, United States

Drug-induced liver injury (DILI) is an adverse effect whose reli-
able assessment by current in vivo toxicological studies remains
challenging. The human DILI knowledgebase from FDA NCTR con-
sists of 1036 pharmaceuticals from diverse therapeutic categories.
Clinical liver toxicity findings were standardized into DILI terms,
including enzyme elevations with and without jaundice, jaundice
with and without hospitalization, ascites, coagulopathy, liver fail-
ure, prothrombin time, cirrhosis, and transplant. Drugs were then
grouped into four ranks of most-, less-, no-, and ambiguous-DILI
concern using the DILI terms. To this knowledgebase of verified

drug-DILI causality and DILI ranking, the new dimension of DILI
chemotypes is being added to further delineate mechanistic repre-
sentations of drug structure space. In silico prediction included both
quantitative structure relationship (QSAR) and rule-base structural

dx.doi.org/10.1016/j.toxlet.2017.07.794
dx.doi.org/10.1016/j.toxlet.2017.07.795
dx.doi.org/10.1016/j.toxlet.2017.07.796


 ING Model

6 Letter

k
fi
s
i
d
t
m
v
c
r
a
i
p

h

P
U
p
b

E
F
P

1

2

3

4

5

I
s
w
m
w
w
p
i
c

c
u
r
h
f
t
t
w
t

t
a
o
b

h

ARTICLE
P-09-03 / Toxicology

nowledge. Using a set of 532 oral drugs, a series of binary classi-
cation QSAR models of human DILI were developed using both
tructural features (ToxPrints) and molecular properties, includ-
ng quantum mechanical parameters indicative of reactivity. To
evelop negative and positive (alerts) chemotypes, all drugs in
he full knowledgebase are being categorized into possible DILI

echanisms and phenotypic effects. The impact of metabolic acti-
ations of oral drugs can also be captured by defining the relevant
hemotypes. Finally, decision theory is employed to combine the
esults of QSAR with structural alerts to predict an outcome. Over-
ll, combining the evidence from QSAR and rule-based approaches
mproves prediction accuracy, while also providing insights into
ossible mechanisms that underlie DILI effects.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.797

-09-03-16
se of in silico models for compound property
rediction to reduce the in vitro screening
urden

rnst Ahlberg 1, Claus Bendtsen 2, Lars Carlsson 3, Linda
redlund 4, Barry Jones 5, Tobias Noeske 1, Ioana Oprisiu 1,
er-Erik Strömstedt 3, Johan Wernevik 4, Susanne Winiwarter 1

Drug Safety & Metabolism, AstraZeneca, Gothenburg, Sweden
Discovery Sciences, AstraZeneca, Cambridge, United Kingdom
Discovery Sciences, AstraZeneca, Gothenburg, Sweden
Bioscience GMD, AstraZeneca, Gothenburg, Sweden
Oncology DMPK, AstraZeneca, Cambridge, United Kingdom

n order to maximize the return on investment for early ADMET
creening assays, a way to prioritize testing of novel compounds
as developed to remove compounds from the automated sub-
ission system when the outcome of the assay could be predicted
ith high confidence. To demonstrate feasibility, a pilot experiment
as initiated to apply such an in silico model filter for the human
rotein binding (hPPB) assay. Human plasma protein binding is an

mportant piece of data in the assessment of safety margins when
onsidering toxicological data.

An in silico support vector machine model incorporating the
onformal prediction framework1 was developed for hPPB and its
tility in selecting compounds for which no measurement was
equired initially was evaluated. Compounds where the predictions
ad a low confidence (<80%) were submitted to automated testing,

or the remaining compounds predicted hPPB data were stored in
he internal database accessible to scientists. During the first quar-
er of 2017 more than 35% of all project compounds to be screened
ere removed from automated testing, thus, saving unnecessary

esting and expense.
Moving forward we have investigated how confidence predic-

ions can be applied to ADMET assay panels rather than individual
ssays. Since there are cost advantages in running these assays as

ne panel the ability to predict all assays with high confidence will
e essential but may be challenging to achieve.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.798
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P-09-03-17
Supporting data-mining, read-across and
chemical space analysis for toxicity data gap
filling using the COSMOS database

Christof Schwab 1, Chihae Yang 1,2, James Rathman 2,3,
Aleksandra Mostrag-Szlichtyng 2, Aleksey Tarkhov 1, Jie Liu 2,
Judith Madden 4, Arianna Bassan 5, Elena Fioravanzo 5, Mark
Cronin 4

1 Molecular Networks GmbH, Nuremberg, Germany
2 Altamira LLC, Columbus, OH, United States
3 The Ohio State University, Columbus, OH, United States
4 Liverpool John Moores University, Liverpool, United Kingdom
5 Soluzioni Informatiche S-IN, Vicenza, Italy

COSMOS DB (maintained via COSMOS DataShare Point) is a means
of managing and sharing toxicity data, supported by chemistry,
to assist in non-animal toxicological assessment, with a focus
on cosmetics-related ingredients and materials. 81,604 chemical
records are available within COSMOS DB including a comprehen-
sive cosmetics inventory derived from EU CosIng, Korean Cosmetics
Industry Institute (KCII) and US Personal Care Products Coun-
cil (PCPC) and Cosmetics Ingredient Review (CIR). COSMOS DB
contains many toxicological data with an emphasis on quality con-
trolled and well curated in vivo oral repeated dose toxicity data in
oRepeatToxDB. Information on effects is stored at the dose-level
allowing for the support of predictive models and read-across. Fur-
ther, the effective management of the data allows for data mining,
i.e. to investigate the links between molecular structure and organ-
level adverse outcomes. In this study the chemical and biological
activity space of data rich inventories, e.g. for food additives, has
been investigated. Chemical space has been characterised using
physico-chemical properties and ToxPrint chemotypes (toxicolog-
ically relevant molecular fragments). Chemical space has been
defined using principal components derived from the properties
and descriptors allowing for the overlap of the inventories to be
defined and toxicologically rich areas of space to be identified, thus
enhancing the confidence that may be associated with a model
or prediction. Although there is significant overlap between the
chemical space of the individual cosmetics inventories, they have
few chemicals in common. COSMOS DB is freely available from:
cosmosdb.eu/.

http://dx.doi.org/10.1016/j.toxlet.2017.07.799

P-09-03-18
Toward establishing a standardized process and
tool within the read-across workflow: A case
study of agrochemicals for reproductive toxicity

Simona Kovarich 1, Bruno Bienfait 2, Lidia Ceriani 1, Elena
Fioravanzo 1, Thomas Kleinoeder 2, Joerg Marusczyk 2, Aleksandra
Mostrag 3, Manuela Pavan 1, James Rathman 4,3, Oliver Sacher 2,
Christof Schwab 2, Aleksey Tarkhov 2, Chihae Yang 3,2

1 S-IN Soluzioni Informatiche, Vicenza, Italy
2 Molecular Networks GmbH, Nürnberg, Germany
3 Altamira LLC, Columbus, OH, United States
4 The Ohio State University, Columbus, OH, United States

The practice of “reading across” is broadly used in risk assessment

for inferring from known toxicity data of compound(s) with “simi-
lar” structure and property profile. Nevertheless, read-across is an
evolving method with several open issues, one of which is related
to the lack of consensus regarding the extent and type of evi-

dx.doi.org/10.1016/j.toxlet.2017.07.797
dx.doi.org/10.1016/j.toxlet.2017.07.798
http://cosmosdb.eu/
http://cosmosdb.eu/
http://cosmosdb.eu/
dx.doi.org/10.1016/j.toxlet.2017.07.799


 ING Model

Letter

d
a
i
t
s
(
r
g
u
s
t
a
t
o
a
T
w
w
a
(
s
b

h

P
C
p

M

U

E
w
e
c
d
n
a
l
e
s
i
n
e
m
n
b
fi
a
i

R

K

h

ARTICLE
P-09-03 / Toxicology

ence necessary to support a read-across. There are two challenging
spects of any read-across exercise: assessing biologically mean-
ngful similarity, and combining the various information along with
he uncertainty associated with the approach. The present case
tudy investigates these aspects applying the following workflow:
1) chemical speciation of the target compound for tautomerism,
eactivity (precursors or breakdown products, or metabolites); (2)
eneration of analogues; (3) data compilation and data quality eval-
ation; (4) evaluation of analogues (having data) with respect to
tructural and physicochemical similarity, toxicity mode of action,
oxicokinetics and/or ADME (absorption, distribution, metabolism
nd elimination) profile; (5) generation and analysis of the uncer-
ainties associated with each data source; (6) final combination to
btain the read-across outcome. In this study, we use Cyprodinil as
n example target compound and the data from EFSA and Chem-
unes databases (Molecular Networks/Altamira). The read-across
orkflow implemented in ToxGPS (Molecular Networks/Altamira)
ere rigorously employed, including the generation of tautomers

nd metabolites. ADME profiles were prepared using Percepta
ACD/Labs). This case study demonstrates how an intuitive tool
uch as ToxGPS can enforce the rigorous standardization of process
ased on an integrated database and read-across tools.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.800

-09-03-19
omputational study of endocrine disrupting
otential of medicines

aša Kenda, Marija Sollner Dolenc

The Chair of Pharmaceutical Chemistry, Faculty of Pharmacy,
niversity of Ljubljana, Ljubljana, Slovenia

ndocrine disrupting chemicals have been shown to interfere
ith the synthesis, transport, metabolism, binding, action, and

limination of natural hormones in the body. They are asso-
iated to numerous abnormalities in humans, such as obesity,
iabetes mellitus, cancer, reproduction deficits, impaired thyroid,
euroendocrine and neurodevelopmental functions. As medicines
re chemicals that can be consumed on a daily basis and for
onger periods of time, special emphasis should be put on their
ndocrine disrupting potential. In this study we conducted a
creen of 762 small molecule medicines (MM < 600) for estimat-
ng their endocrine disrupting properties. Binding affinity to 12
uclear receptors was assessed with a molecular docking program
ndocrine disruptome (Kolšek et al., 2013). We have identified 70
edicines with high binding affinity to a nuclear receptor that is

ot their pharmacological target nor has the particular interaction
een described in literature. Furthermore, we experimentally con-
rmed newly predicted interactions of selected medicines with
ndrogen, estrogen, thyroid and glucocorticoid receptor with an
n vitro luciferase reporter assay.

eference

olšek, K., Sollner Dolenc, M., Mavri, J., 2013. Computational study of the reactivity

of bisphenol A-3,4-quinone with deoxyadenosine and glutathione. Chem Res
Toxicol 26 (1), 106–111.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.801
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P-09-03-20
In silico toxicology protocols and software
platforms

Glenn Myatt, David Bower, Kevin Cross, Catrin Hasselgren, Scott
Miller, Donald Quigley

Leadscope, Inc., Columbus, OH, United States

In silico toxicology is an important alternative approach to animal
testing that provides a fast and inexpensive prediction of toxicity.
Although running the models is fast, the whole process of making
predictions, including selecting and acquiring the models, inter-
preting the results, performing an expert review, and documenting
the results, can be time-consuming. It is also difficult to defend the
results, primarily due to a lack of published procedures for per-
forming an in silico assessment. To support the development of
such protocols, a 45-member international cross-industry consor-
tium has been assembled. This consortium is led by Leadscope and
includes representatives from international regulatory agencies
and government research laboratories in the United States, Canada,
Japan and Europe, as well as large companies from various indus-
trial sectors (e.g., pharmaceutical, food, cosmetics, agrochemicals),
academic groups and other stakeholders. The protocols will ensure
any in silico assessments are performed in a consistent, repeat-
able, well-documented and defendable manner. A new software
platform has been built that will make toxicity assessments based
on these generally accepted and published protocols. It includes
a series of high quality specialized databases and models inte-
grated to be compliant with the published protocols. This poster
will describe the conclusions of the consortium concerning data
and model relevance, reliability and overall confidence based on
the weight-of-the-evidence.

http://dx.doi.org/10.1016/j.toxlet.2017.07.802

P-09-03-21
Identification, categorization, and evaluation of
food-use chemicals in ToxCast

Agnes Karmaus 1, Mansi Krishan 2

1 Integrated Laboratory Systems, Inc., Morrisville, NC, United States
2 ILSI North America, Washington, DC, United States

Thoroughly evaluating the thousands of chemicals that are directly
added to, or come in contact with, food poses a great challenge
due to the time, cost, and volume of data necessary to conduct
comprehensive toxicological testing. This study compiled a list of
food-use chemicals and demonstrates approaches amenable to the
evaluation of this large and diverse chemical inventory. Over 11,000
unique globally used food-relevant chemicals were compiled from
various databases including U.S. Food and Drug Administration
(FDA) registrations and the globally-sourced Chemical/Product Cat-
egories database (CPCat). These chemicals were mined against the
ToxCast in vitro high-throughput screening inventory identifying
1,684 food-use chemicals in ToxCast. Chemicals were catego-
rized based on exposure likelihood from food, where chemicals
with multiple uses being included in multiple categories, resulting
in 736 direct additives, 635 indirect additives, and 483 pesti-
cides/residues. Evaluation of cytotoxicity elicited by the curated list
of food-use chemicals across 35 cytotoxicity assays revealed that

only 12% of direct additives elicited any concentration-dependent
cytotoxicity, as compared to 27% of indirect additives and 45% of
pesticides/residues. Chemical-specific estimates of cytotoxicity can
subsequently be used to refine hit calling across the ToxCast in vitro

dx.doi.org/10.1016/j.toxlet.2017.07.800
dx.doi.org/10.1016/j.toxlet.2017.07.801
dx.doi.org/10.1016/j.toxlet.2017.07.802
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ssays to remove hits that may be confounded by cytotoxicity.
hile cytotoxicity and bioactivity in vitro do not necessarily predict

dverse outcomes, the current analysis of ToxCast cytotoxicity and
it call filtering represent the first evaluation of food-use chemi-
als on this scale, providing insight into initiating analysis of this
hemical inventory.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.803

-09-03-22
evelopment of a predictive in silico model for
ixtures of azole fungicides acting on the

keletal craniofacial AOP

aria Battistoni 1, Luca Palazzolo 2, Frederic Yves Bois 3,
rancesca Di Renzo 4, Ivano Eberini 2, Uliano Guerrini 2, Francesca
etruccio 5, Angelo Moretto 5,6, Elena Menegola 4

Department of Environmental Sciences and Policy, University of
ilan, Milan, Italy
Department of Pharmacological and Biomolecular Sciences,
niversity of Milan, Milan, Italy
DRC/VIVA/METO, INERIS, Verneuil-en-Halatte, France
Department of Biosciences, University of Milan, Milan, Italy
International Center for Pesticides and Health Prevention, Luigi
acco Hospital, Milan, Italy
Department of Biochemical and Clinical Sciences, University of
ilan, Milan, Italy

ingle azole fungicides, including triadimefon (FON) and flusila-
ole (FLUSI), can affect cranio-facial morphogenesis during the
arly development. Data previously obtained in postimplantation
at whole embryo cultured in vitro described specific teratogenic
ffects at the branchial structures, while the co-exposure resulted
n additive effects, accounting for a common mode of action (MoA)
or the azole fungicides. In the context of the skeletal craniofacial
dverse outcome pathway (AOP), the proposed molecular initiat-
ng event for azole teratogenicity is the inhibition of embryonic
YP26 isozymes involved in retinoic acid (RA) catabolism with the
onsequent local increase in endogenous RA levels. With the aim
f investigating this hypothetical mechanism, experimental data
ere interpreted developing an in silico tool, combining pathway
odelling, molecular docking and in vitro experiments, that can

imulate the formation of physiological RA levels in the rat embryo
indbrain and predict their perturbation after exposure to single
zole fungicides and to their binary mixtures just on the basis of
ose-effect data of the individual substances. This model demon-
trated to adequately predict the outcome of in vitro exposure of
mbryos to mixtures, confirming the accuracy of the hypothesized
athogenic pathway: experimental data and model predictions
re in promising agreement. This research will provide a better
nderstanding of the toxicity mechanism of single and combined
hemicals affecting RA (not just azole fungicides), and a predic-

ive tool for human risk assessment for all mixtures acting on the
keletal craniofacial AOP.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.804
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P-09-03-23
Quantitative systems toxicology analysis of
in vitro mechanistic assays reveals importance
of bile acid accumulation in TAK-875-induced
liver injury

Paul Walker 1, Diane Longo 2, Jeff Woodhead 2, Scott Siler 2, Paul
Watkins 2, Brett Howell 2, Krisztina Herédi-Szabó 3, Yvonne
Dragan 4, Francis Wolenski 4, Karoly Mogyorosi 3

1 Toxicology, Cyprotex, No. 24 Mereside, Alderley Park, Macclesfield,
United Kingdom
2 DILIsym Services, Inc., Research Triangle Park, NC, United States
3 SOLVO Biotechnology, Szeged, Hungary
4 Takeda Pharmaceuticals International, Inc., Cambridge, MA, United
States

TAK-875 (fasiglifam), a GPR40 agonist in development for treat-
ment of type 2 diabetes, was voluntarily terminated in phase 3 due
to adverse liver effects. ALT elevations were observed in approxi-
mately 2% of TAK-875 treated subjects. The potential mechanisms
of TAK-875 toxicity were explored using in vitro experiments and
quantitative systems toxicology (QST) analysis using a mathemat-
ical model of drug-induced liver injury. In vitro assays revealed
that human Bile Salt Export Protein (BSEP) was inhibited by
both TAK-875 (Ki = 17.2 �M) and TAK-875-Glu (IC50 = 41.6 �M).
The mode of BSEP inhibition by TAK-875 was found to be mixed
with alpha (2.172). Furthermore, in vitro assays demonstrated that
both TAK-875 and TAK-875-Glu inhibit the mitochondrial electron
transport chain (ETC). These mechanistic data were combined with
a physiologically-based pharmacokinetic (PBPK) model used to
estimate liver exposure of TAK-875 and TAK-875-Glu. 17 out of 245
individuals in a simulated population constructed to reflect Type 2
diabetes patients developed ALT elevations. This generally reca-
pitulates, though mildly overpredicts, the actual toxicity. Further,
both BSEP inhibition and ETC inhibition are necessary to explain
the observed toxicity, and in this model the two mechanisms oper-
ate synergistically to produce the observed clinical response. These
results demonstrate how combining in vitro experimental meth-
ods with QST methods can lead to improved predictions about the
underlying mechanisms behind drug-induced toxicity than either
method can provide alone.

http://dx.doi.org/10.1016/j.toxlet.2017.07.805

P-09-03-24
Methodologies for a better expert review
supporting implementation of the ICH M7
guidelines

Catrin Hasselgren, David Bower, Kevin Cross, Scott Miller, Donald
Quigley, Glenn Myatt

Leadscope Inc., Columbus, OH, United States

The ICH M7 guideline for the in silico assessment of potential muta-
genicity of impurities related to pharmaceuticals states that expert
review of the results may be done “if warranted”. An expert review
can be performed in various ways, depending on the situation,
but should involve further investigation of the underlying infor-
mation concerning a prediction. This poster will describe some of
the methodologies we have developed to aid in performing a thor-

ough expert review. This includes a range of approaches to handling
out-of-domain or conflicting results and assessment of appropriate
tester strains in situations where limited experimental data is avail-
able. This method is also useful when limited amounts of compound

dx.doi.org/10.1016/j.toxlet.2017.07.803
dx.doi.org/10.1016/j.toxlet.2017.07.804
dx.doi.org/10.1016/j.toxlet.2017.07.805
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re available which limits the practical aspect of testing a com-
ound. The poster will also describe data and knowledge sharing
chemes that have been developed to enhance the expert alerts and
rovide more detailed structure activity relationship (SAR) infor-
ation. This methodology utilizes proprietary information without

evealing any confidential data and incorporates SAR information
rom 35,000 compounds with mutagenicity data. The results have
een used to improve the overall performance of the Leadscope
xpert alerts system as well as continued improvements to specific
lasses including aromatic amines, aromatic amides, aryl boronic
cids, and alkyl halides.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.806

-09-03-25
LETHEM – An interactive open-source platform
or bridging the source-to-outcome continuum

alil Pendse, Rebecca Clewell, Alina Efremenko, Patrick
cMullen, Miyoung Yoon, Harvey Clewell

ScitoVation, Research Triangle Park, NC, United States

n their framework for computational toxicology (EPA ORD 2003),
PA stated the need to use computational methods to bridge the
ource-to-outcome continuum. This goal can be achieved by merg-
ng exposure estimation, PBPK modeling, in vitro ADME studies
nd systems biology modeling into a standardized framework.
LETHEM (Population Lifecourse Exposure To Health Effects Mod-
ling) is a modular open source modeling platform that will provide
sers the ability to create, share and audit PBPK models and connect
o existing EPA exposure estimation tools likes SHEDS. The modular
esign philosophy is implemented using an interactive user inter-
ace. The platform also consists of multiple databases that hold all
he information needed to construct, modify and validate a PBPK

odel. These include databases of physiological parameters, vari-
us physical–chemical properties of substances to be studied, data
rom ADME studies and results from exposure estimation tools. The
urrent version of PLETHEM is capable of simulating PBPK models,
erforming reverse dosimetry calculations, running Monte Carlo
nalysis for PBPK models, and calculating oral equivalent doses for
igh-throughput assays using HT-IVIVE calculations. Future work

ncludes incorporating the ability to simulate individual life-course
BPK models with MCMC analysis for dealing with population vari-
bility and early life sensitivity. We also plan to extend the system
urther to include systems biology modeling capabilities

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.807

-09-03-26
valuation of predictive in silico models for
utagenicity prediction of food and feed

ngredients

nna Vuorinen, Phillip Bellion, Paul Beilstein

Toxicology & Kinetics, DSM Nutritional Products, Kaiseraugst,
witzerland

he mutagenic potential of food and feed ingredients needs to be
valuated for the registration and in the development of new sub-
tances. This is commonly done with in vitro assays, but in silico

ools such as expert alert-based and statistical models offer a fast
nd cost-effective alternative for data generation, especially when a
igh number of compounds are screened. Although the pharmaceu-
ical industry has widely adopted these computational tools, they
 PRESS
s xxx (2017) xxx–xxx 9

are less used among the food industry because of limited regula-
tory acceptance and expertise in the result interpretation. The aim
of this study was to test the applicability of in silico bacterial muta-
genicity models against food and feed ingredients that differ from
pharmaceuticals in their structure and physicochemical properties.
For the model evaluation, a test set of 28 compounds including vita-
mins, carotenoids, and nutraceuticals with experimental bacterial
mutagenicity data was constructed from the in-house data. This
dataset was run through eleven models from six software providers
and the model applicability was analyzed. The compounds were
generally within the models’ applicability domains and for surpris-
ingly many compounds experimental data was found in the models’
datasets. Consequently, the models predicted the compounds cor-
rectly in most of the cases. In the light of this study, the models
are well applicable for the evaluation of the mutagenic potential of
food and feed ingredients.

http://dx.doi.org/10.1016/j.toxlet.2017.07.808

P-09-03-27
The borderline range of prediction models for
skin sensitisation potential assessment:
Quantification and implications for evaluating
non-animal testing methods precision

Silke Gabbert 1, Maria Leontaridou 1, Susanne N. Kolle 2, Daniel
Urbisch 2, Katharina Ott 2, Robert Landsiedel 2

1 Environmental Economics and Natural Resources Group,
Wageningen University, Wageningen, Netherlands
2 Experimental Toxicology and Ecology, BASF SE, Ludwigshafen am
Rhein, Germany

Testing methods to assess the skin sensitisation potential of a
substance usually use threshold criteria to dichotomise continu-
ous experimental read-outs into yes/no conclusions. The threshold
criteria are prescribed in the respective OECD test guidelines and
the conclusion is used for regulatory hazard assessment, i.e. classifi-
cation and labelling of the substance. Due to biological and technical
variability we can identify a borderline range (BR) around the clas-
sification threshold within which test results are non-conclusive.
We quantify BRs in the prediction models of the non-animal test-
ing methods DPRA, LuSens and h-CLAT, and of the animal test
LLNA, respectively. Depending on the size of the BR we find that
between 6% and 28% of the substances were considered borderline.
Based on our findings we propose expanding the standard binary
classification of substances into ‘positive’/’negative’ by adding a
‘non-conclusive’ alert for cases where test results fall within the
borderline range.

Reference

dx.doi.org/10.1016/j.toxlet.2017.07.806
dx.doi.org/10.1016/j.toxlet.2017.07.807
dx.doi.org/10.1016/j.toxlet.2017.07.808
dx.doi.org/10.14573/altex.1606271
dx.doi.org/10.14573/altex.1606271
dx.doi.org/10.14573/altex.1606271
dx.doi.org/10.14573/altex.1606271
dx.doi.org/10.14573/altex.1606271
dx.doi.org/10.14573/altex.1606271
dx.doi.org/10.14573/altex.1606271
dx.doi.org/10.14573/altex.1606271
dx.doi.org/10.1016/j.toxlet.2017.07.809
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mproving chemical space coverage of an in
ilico prediction system by targeted inclusion of
ragments absent from the training set

obert Foster

Lhasa Limited, Leeds, United Kingdom

arah Nexus is a statistical-based in silico system, providing accu-
ate mutagenicity predictions that can be used in submissions
nder ICH M7 guidelines. To obtain a prediction, a query compound

s fragmented and compared against a network of fragment-based
ypotheses generated from a curated training set of ∼10,000 com-
ounds with associated Ames mutagenicity data. A prediction is
hen made by matching fragments from the query compound to
hose in the network. Alternatively, a query returns an “Outside
omain” result if any of the fragments found in the query are not
resent in the training set.

To target improvements in the coverage of the training set, a pro-
rietary dataset by the Vitic Intermediates group was fragmented
nd compared to the fragments generated from the training set. A
et of fragments that were present in the proprietary compounds
ut absent in the training set was obtained. The respective com-
ounds (16/1068), and their mutagenicity data, were then added
o the training set and the model rebuilt. This targeted data dona-
ion improved the predictive performance of Sarah Nexus against
he Vitic Intermediates dataset and prevented a number of “Outside
omain” predictions. It was also shown to reduce “Outside domain”
redictions from other proprietary datasets.

The method presented identifies those compounds within pro-
rietary datasets that will be most beneficial to supplement the
arah Nexus training set. The specific targeting of absent fragments
mproves the chemical space coverage of the model and accuracy
f predictions across multiple datasets.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.810

-09-03-29
RI AMBIT chemoinformatic system with
UCLID6 substance database to support
ead-across of substance endpoint data and
ategory formation

runo Hubesch 1, Nina Jeliazkova 2, Qiang Li 3

Cefic, LRI, Brussels, Belgium
Idea Consult, Toxicology Modelling, Sofia, Bulgaria
Clariant Produkte GmbH, Computational Toxicology, Sulzbach,
ermany

ead-across and category formation are indispensable techniques
n safety assessments of chemicals. The read-across approach is
sed on average in 20% of the Endpoint Study Records, while (Q)SAR

s used in less than 1% of the dossiers, according to European
hemical Agency reports. Although many tools are available, only
limited number is capable to provide easily accessible data on

ubstance identity, composition together with chemical structures
nd high quality endpoint data.

The AMBIT software provides a web service and user friendly
eb interface to a chemical database, various chemical structure

earch facilities and toxicity prediction models. The AMBIT data

odel was further extended to support substances with com-

lex compositions and substances experimental data which allows
mporting data from the International Uniform Chemical Infor-

ation Database (IUCLID6) as well as other sources. Currently
 PRESS
s xxx (2017) xxx–xxx

AMBIT supports manual upload of i6z files exported from IUCLIDôr
semi-automatic import via IUCLID Web services. The chemical
structures already contained in AMBIT are automatically linked
to constituents/impurities/additives of the imported substances.
The flexible data storage and visualization allows for user friendly
presentation of study data (physicochemical properties, environ-
mental fate, ecotoxicological and toxicological information) and
composition. The assessment workflow facilitates the search for
target and source structures, generating data matrices, gap filling
and generating assessment reports with predefined formats auto-
matically. The enhanced AMBIT facilitates drafting and improves
quality for read-across and category formation and will be a useful
tool for experts responsible for substance assessments.

http://dx.doi.org/10.1016/j.toxlet.2017.07.811

P-09-03-30
Predicting in silico the
Direct-Peptide-Reactivity-Assay (DPRA) within
the Allergic Contact Dermatitis framework

Ann Detroyer 1, C. Piroird 1, J. Eilstein 1, S. Imbert 1, H. Ivanova 2, I.
Popova 2, C. Kuseva 2, Y. Karakolev 2, S. Dimitrov 2, Ovanes
Mekenyan 2

1 L’Oréal R&I, Aulnay-sous-Bois, France
2 Laboratory of Mathematical Chemistry, University Prof. As.
Zlatarov, Bourgas, Bulgaria

Allergic Contact Dermatitis (ACD) depends, amongst other param-
eters, on the ability of chemicals to covalently bind with skin
proteins. Thus, in chemico methods like Direct-Peptide-Reactivity-
Assay (DPRA) were developed as one of the alternatives to the
animal ACD tests, i.e Local-Lymph-Node-Assay (LLNA).

In this context, mechanistically based in silico DPRA models were
build, to potentially be used for the screening/design of new chem-
icals and to help evaluate experimental DPRA results at the tests’
limits (low solubility chemicals, etc.).

Today, based on our DPRA and LLNA data variability study
(Dimitrov et al., 2016), our models contain mechanistically justified
Cysteine and Lysine peptide alerts at the 13% and 42% reactivity
level with a 95% confidence. They are applied on chemicals and
their oxidative derivatives generated by abiotic activation transfor-
mations, predicting the worst case scenario. These models present
good predictive performance and high transparency (justifications,
applicability domain).

Reference

Dimitrov, S., Detroyer, A., Piroird, C., Gomes, C., Eilstein, J., Pauloin, T., Kuseva, C.,
Ivanova, H., Popova, I., Karakolev, Y., Ringeissen, S., Mekenyan, O., 2016. Account-
ing for data variability, a key factor in in vivo/in vitro relationships: application

dx.doi.org/10.1016/j.toxlet.2017.07.810
dx.doi.org/10.1016/j.toxlet.2017.07.811
dx.doi.org/10.1002/jat.3318
dx.doi.org/10.1002/jat.3318
dx.doi.org/10.1002/jat.3318
dx.doi.org/10.1002/jat.3318
dx.doi.org/10.1002/jat.3318
dx.doi.org/10.1002/jat.3318
dx.doi.org/10.1002/jat.3318
dx.doi.org/10.1002/jat.3318
dx.doi.org/10.1016/j.toxlet.2017.07.812
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IVD: A virtual in vitro distribution model for
redicting intra- and sub-cellular
oncentrations in toxicity assays

iarán Fisher, Masoud Jamei, Iain Gardner

Translational Science and DMPK, Simcyp (a Certara company),
heffield, United Kingdom

n vitro testing routinely uses nominal treatment concentrations
s the driver for measured toxicity endpoints. However, test com-
ounds can bind to the plastic of culture vessels or interact with
ulture media components, such as lipids and albumin. Addition-
lly, compounds can partition into the air above culture media.
hese processes reduce free concentrations of compound to which
ells are exposed.

Models predicting the impact of these interactions, and so freely
issolved concentrations, have been published. However, these
ave only been applied to neutral compounds or assume no sig-
ificant ionisation of test compounds. Herein, we describe a model,
ased on the Fick–Nernst–Planck equation, accounting for differen-
ial compound ionisation in culture media and intracellular water,
escribing permeability of both ionised and unionised species and
ccounting for membrane potential in the partitioning of ionised
oieties. By accounting for lipid and protein binding in culture
edium, binding to cell culture plastic, air-partitioning, and lipid

inding in the cell, the model can be used to predict chemical con-
entrations in media and cells.

The VIVD model has been used to generate predictions for >100
ase study compounds as part of the H2020 EUToxRisk project
681002) and results are comparable with a published model
ssuming compound neutrality (Armitage et al., 2014). However,
n assumption of neutrality would result in an under-prediction of
ntracellular concentrations for significantly ionised bases and an
ver-prediction for significantly ionised acids. The VIVD model pro-
ides a steady-state, mechanistic framework for predicting freely
issolved cellular and subcellular concentrations.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.813

-09-03-32
ovel hydrophobic soil to prevent landfills

eachate leakage to groundwater with
etoxification ability of heavy metals and toxins
ased on computationally designed
upramolecular compounds

ouya Sorkhi 1, Farzin Mahmoudi Sharef 2, Armin Salek
aghsoudi 3, Somaye Hamidnezhad 2, Meysam Esmaeily 2,

amad Bavili Tabrizi 1, Mohammad Abdollahi 3

Chemistry Department, Islamic Azad University, Tabriz Branch,
abriz, Islamic Republic of Iran
Young Researchers and Elite Club, Tabriz Branch, Islamic Azad
niversity, Tabriz, Islamic Republic of Iran
Pharmaceutical Sciences Research Center, Faculty of Pharmacy,
ehran University of Medical Sciences, Tehran, Islamic Republic of
ran

everal studies have shown that 82% of the landfills have leaks,

ain problem with landfills leachate is the leakage of large

mount of toxins like heavy metals, halogenated organics, xeno-
iotic organic compounds and carcinogens. Leachate management
ethods like membranes and collection systems are costly and
 PRESS
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inefficient. For preventing leachate emission into groundwater we
need a perfect barrier that hold leachate inside but what will hap-
pen if any damage happen to this barrier? Toxins will be released
to groundwater therefore we need smart barrier that even being
damaged situation would not let toxin out.

We developed a computationally designed modified poly-
dimethysiloxane with supramolecular compounds like specially
designed crown ethers with ring like shape are known to trap tox-
ins and heavy metals inside their structures, with adding 5% if this
modified PDMS to soil hydrophobicity properties will be shown
that in return this soil can be our smart barrier. Hydrophobicity
will prevent any leakage because barrier and leachate will not inte-
grate therefore it will keep leachate inside and in damages to barrier
supramolecules will trap toxins. This smart soil will be used under
landfills to preserve groundwater. All designed structures were
geometrically optimized and Their spectroscopic (FT-IR, FT-Raman,
1H and 13C NMR, UV–vis) and structural properties with Gauss-
ian software were computed through DFT(B3LYP) 6-311++G(d,p)
basis set to approve their spatial structure and properties that meet
objectives of this study. Finally we represented a new method and
promising solution to landfills leachate problem.

http://dx.doi.org/10.1016/j.toxlet.2017.07.814

P-09-03-33
Development of a semi-automated database for
telomere length statistics

Athanasios Alegkakis 1, Elena Vakonaki 1, Persefoni Fragkiadaki 1,
Manolis Tzatzaraki 1, Dimitrios Tsoukalas 2, Aristidis Tsatsakis 1

1 Laboratory of Toxicology, University of Crete, Heraklion, Greece
2 Metabolomic Clinic, Athens, Greece

Aim: The aim of the presentation is the description of a semi-
automated worksheet, easily connected to statistical packages for
exploring biological ages and telomere length statistics for the
Greek population.

Methods: Fluorescence intensities of telomeres measured from
metaphases spread leukocytes, demographic data of the partici-
pants were the main inputs of the database. The intensities were
measured from expert biologist by a 3D Quantitative Fluorescence
in situ Hybridization procedures (3D DNA FISH) with (C3TA2)3 pep-
tide nucleic acid (PNA) probe.

Results: Each person of the dataset is related to 1840 measures-
estimators of fluorescence intensities and corresponds to basic
demographic data (sex, age, use of drugs, medical history). Devel-
opment of the database includes participants aged from 21 to
72 years old and the males are 38.2% of the sample. Telomere
length expressed in Kbases is automatically estimated from initial
data (fluorescence). The developed worksheet can easily produce
statistics and figures for each of the participant for the following
measures of interest such as: number and percentage of extremely
short telomeres, distribution of chromosome length (per 0.5 Kbase)
and graphs of biological age vs person’s age. Exports of worksheet
can be easily handled for further analysis from specialized statisti-
cal packaged (e.g. SPSS).

Conclusion: The development of a database from population
data is an on-going project, with planned outcomes: (a) the produc-
tion of accurate and specialized normograms of telomere length vs
age of a person.

http://dx.doi.org/10.1016/j.toxlet.2017.07.815
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dx.doi.org/10.1016/j.toxlet.2017.07.814
dx.doi.org/10.1016/j.toxlet.2017.07.815
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highly specific, precise, fast and low-price for detection of glucose
blood levels.

http://dx.doi.org/10.1016/j.toxlet.2017.07.818
-09-04-01
ew biochip array platform for the

imultaneous screening of drugs of abuse in
ral fluid in under 20 min

. Darragh, V. Anderson, P. Vance, S. Cardwell, D. Doone, J. Dicks,
. Speers, O. Dyttus, M.L. Rodriguez, M.E. Benchikh, R.I.
cConnell, S.P. FitzGerald

Randox Toxicology Ltd, Crumlin, United Kingdom

ackground: Oral fluid collection is quick, simple, non-invasive
nd can be easily observed. Biochip array technology enables multi-
nalytical screening of drugs of abuse from a single oral fluid sample
n under 20 min with the new biochip analyser Evidence MultiSTAT,

hich leads to drug test consolidation and time/labor effective
creening. This study reports the analytical evaluation of this appli-
ation.

Methods: Simultaneous competitive chemiluminescent
mmunoassays on a biochip surface were applied to the fully
utomated Evidence MultiSTAT analyser, which processes a
elf-contained cartridge containing all the components required
or the assays. Sampling against a cut-off sample, the results are
ualitative.

Results: Drug classes detected and cut-off values: 1 ng/mL
buprenorphine, fentanyl, LSD), 2 ng/mL (alpha-PVP, 6-MAM, THC),
ng/mL (methadone, tramadol), 5 ng/mL (JWH-018, PCP), 8 ng/mL

oxycodone), 10ng/mL (benzodiazepines, opiates, UR-144),
0 ng/mL (benzoylecgonine/cocaine), 50 ng/mL (amphetamine,
arbiturates, ketamine, methamphetamine). Precision (+50% and
50% cut-off samples analyzed across 2 analyzers) and accuracy

100 samples prepared in Intercept I2 buffer) evaluation showed
ercentage agreement values ≥99%. Percentage agreement with
C/MS (n = 28 authentic oral fluid samples): 100% (10 analytes), 96%
methamphetamine, opiates) and 93% (benzoylecgonine/cocaine).
o positive samples found for alpha-PVP, barbiturates, fentanyl,

WH-018, tramadol or UR-144.
Conclusion: Data indicate that the Evidence MultiSTAT system

nables simultaneous screening of twenty drug classes in <20 min

n oral fluid with extremely sensitive cut-offs and reproducible and
ccurate qualitative results.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.817

378-4274/
P-09-04-02
Filter paper with chitosan membrane as
platform for fast and simple blood glucose
assay using phone camera detection

Pavla Martinková, Miroslav Pohanka

Department of Molecular Pathology and Biology, University of
Defence, Faculty of Military Health Science, Hradec Kralove, Czech
Republic

Glucose is a saccharide molecule which plays crucial role in human
metabolism and physiological functioning of organs. In normal con-
ditions, metabolic pathways control glucose blood level and strictly
regulate it. But, while some pathological conditions arise, glucose
blood level is usually increased but is can be also decreased. Glucose
is well known biochemical marker of diabetes mellitus but is also
known its diagnostic use as marker of poisoning, when it indicates
intoxication by organophosphates, carbamates, acetaminophen,
dopamine, morphine, salicylates, etc. Hence, invention of precise
and fast detection assay became one of priorities in biomedi-
cal research. Novel assay for whole blood glucose determination
is based on filter paper modified by chitosan membrane where
enzymes glucose oxidase and peroxidase are immobilized on their
surface. After 3 min reaction of whole blood with substrate o-
phnylene diamine on enzymatic filter paper the picture of paper
was taken and analyzed in computer graphic software Gimp. Red,
green and blue color channels (RGB) was analyzed and the blue
color channel showed the highest color change (highest slope)
during concentration. So interferences, effect of matrix and long
term stability were tested in blue color channel. Limit of detec-
tion was set to be 180 �mol/l and correlation coefficient 0.999. No
effect of interfering agents and no effect of matrix substances was
observed. According gained results was novel method assessed as
TOXLET-9887; No. of Pages 3
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eavy metal nose-to-brain transport after
xposition via inhalation: Uranium in situ
etection using high resolution microscopy
echniques in adult rats

avid Suhard 1, Christine Tessier 1, Christelle Elie 2, Teni
brahimian 2, Philippe Lestaevel 2, Francois Gensdarmes 3, Karine
ack 2, Chrystelle Ibanez 2

Laboratory of Radiochemistry, Institute of Radioprotection and
uclear Safety, IRSN, Fontenay aux Roses, France
Laboratory of Experimental Radiotoxicology, Institute of
adioprotection and Nuclear Safety, IRSN, Fontenay aux Roses, France
Laboratory of Aerosol Physics and Metrology, Institute of
adioprotection and Nuclear Safety, IRSN, Fontenay aux Roses, France

oxicological studies on the biological effects of inhaled pollutants
re a major concern of national authorities regarding a potential
ink with deleterious effects on populations, in particular on the
entral nervous system. Experimental and epidemiological studies
ave revealed growing evidences that brain could be a direct target
fter exposition via inhalation of particulate pollutants. The trigger
f neuroinflammation processes and white matter lesions in the
ortex after postmortem analyses have been observed. The involve-
ent of the “nose-to-brain” pathway is in question in experimental

asal expositions, in particular for metals, including uranium.
Uranium accumulation has been measured in rat olfactory bulbs

fter aerosol inhalations, suggesting a direct olfactory transport.
n addition, we have demonstrated that instilled uranium in rat
asal cavity is conveyed to the brain along the olfactory nerve bun-
les bypassing the blood brain barrier using Secondary Ion Mass
pectrometry (SIMS) microscopy.

In this study, rats were exposed in vivo to a polydispersed aerosol
omposed of micron size uranium tetraoxide particles using a nose-
nly inhalation experimental device to study the mechanisms of
ransport when uranium is inhaled as particles. This model mim-
cs the conditions of a realistic exposure of the respiratory tract.
IMS microscopy and Transmission Electron Microscopy coupled
o EDX spectroscopy were used in order to track uranium in situ in
he olfactory epithelium. Results show that elemental uranium is
etected in precise anatomical regions: olfactory neuron dendrites,
aracellular junctions and olfactory nerve tracts.
These observations are consistent with a uranium transport via
lfactory nerve bundles.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.819
 PRESS
s xxx (2017) xxx–xxx

P-09-04-04
Determination of JWH-210, JWH-122 and
JWH-081 in urine by Liquid Chromatography
Mass Spectrometric method

Gordana Brajković 1, Jasmina Jović-Stošić 1,2, Snežana
Ðor –dević 1,2, Vesna Kilibarda 1,2, Marijana Čurćić 3, Nataša
Radosavljević-Stevanović 4, Zorica Brajković 5, Slavica Vučinić 1,2

1 National Poison Control Centre, Military Medical Academy,
Belgrade, Serbia
2 Medical Faculty, Military Medical Academy, Ministry of Defence,
Belgrade, Serbia
3 Department of Toxicology, Faculty of Pharmacy, University of
Belgrade, Belgrade, Serbia
4 Ministry of Interior of the Republic of Serbia, Police Directorate,
Criminalistic Police Department, National Forensic Center, Belgrade,
Serbia
5 School of Medicine University of Belgrade, Belgrade, Serbia

In recent years, were synthesized substances that have effects sim-
ilar to tetrahydrocannabinol. Small structural changes in molecule
lead to increasing of their psychoactive potential. Detection of
these substances can be done by liquid chromatography with mass
spectrometry as one of the more reliable technique. We devel-
oped LC-MS method for determination of three newly synthesized
cannabinoids in urine samples.

JWH-210, JWH-122 and JWH-081 were isolated from urine sam-
ples by liquid-liquid extraction with diethyl ether. The sample
solutions, with cannabidiol as internal standard, were analyzed
using a liquid chromatography-electrospray ionization-mass spec-
trometry (LC-ESI-MS). Chromatographic separation was performed
on XTerra column with mobile phase 5 mM ammonium formate
(pH 3.5): acetonitril with 0.1% formic acid (20:80). Detector con-
ditions were: capillary voltage 4.30 kV, source temperature 125 ◦C,
desolvation temperature 430 ◦C, desolvation gas flow 400 L/h, and
cone gas flow 50 L/h. Detector was operated in full scan mode (m/z
100–500) and SIM mode for characteristic molecular ions.

The applied method was linear in the range of 0.03–1.0 mg/L
with the correlation coefficient r2 > 0.996. The limits of quantifica-
tion were 0.030 mg/L, respectively. Recovery of extraction was in
the range of 95–110%. Influence of matrix was negligible. Efficient
chromatographic separation was achieved by short operating time
of 7 min.

Presented LC-MS method is linear, accurate, precise and sen-
sitive for detection of JWH-210, JWH-122 and JWH-081 in urine
samples.

http://dx.doi.org/10.1016/j.toxlet.2017.07.820

P-09-04-05
An integrative microfluidic chip for combined
compound separation and enhanced biological
activity and efficacy screening

Franziska D. Zitzmann, Heinz-Georg Jahnke, Felix Nitschke,
Andrea A. Robitzki

Molecular biological-biochemical Processing Technology, Centre for
Biotechnology and Biomedicine, Universität Leipzig, Leipzig, Germany

The automated and parallelized compound synthesis in combina-

tion with analysis of its biological activity is a challenge, especially
in small analytical scales. Therefore, microfluidic chip systems
are actually in focus to overcome this bottleneck. These devices
are appropriate due to their short process time, low resource

dx.doi.org/10.1016/j.toxlet.2017.07.819
dx.doi.org/10.1016/j.toxlet.2017.07.820
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onsumption and fast analysis. However, actual microfluidic
ystems lack the ability to combine synthesis, separation and
iological activity monitoring of compounds.

In this context, we developed an integrated microfluidic sys-
em for chemical synthesis of small molecular compounds, their
ontinuous separation as well as cell-based detection via bio-
lectronic real time monitoring. The major challenge to achieve
his goal represents the connection of these three modules on a
ingle chip and the optimization of each step of the different pro-
esses despite their diverse prerequisites and running conditions.

e used human cell models in combination with microelectrode
rray-based impedance spectroscopy which is a highly sensitive
echnique that allows a quantitative detection of effects on cells.

Preliminary results show the feasibility of combining microflu-
dic structures and microelectrode arrays for impedance spec-
roscopy on chip. Using human cell lines, we successfully
stablished culturing conditions suitable for the requirements on
microfluidic chip concerning the direct online recording of small
olecular compounds regarding their efficacy or toxicity.
Thus, our device is a benefit for a synchronous drug synthesis,

iscovery and fast lead compound and toxicological screening. This
ab-on-chip is a technical highlight representing a flexible system
ombining compound synthesis, separation and biological activity
r toxicity testing.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.821

-09-04-06
ptimisation of headspace solid phase
icroextraction for the analysis of

olychlorinated biphenyls and organochlorine
esticides in human milk samples

rena Brčić Karačonji 1, Andreja Jurič 1, Nataša Brajenović 1, Darija
linčić 1, Snježana Herceg Romanić 1, Marijana Matek Sarić 2

Institute for Medical Research and Occupational Health, Zagreb,
roatia

University of Zadar, Zadar, Croatia

olychlorinated biphenyls (PCBs) and organochlorine pesticides
OCPs) are persistent environmental pollutants that raise concern
 PRESS
s xxx (2017) xxx–xxx 3

due to their endocrine disrupting, immunotoxic, and neurotoxic
properties. Owing to their lipophilic character, they are easily
bioaccumulated. Breast milk is a significant source of exposure to
these chemicals.

A simple and rapid headspace solid phase microextraction (HS-
SPME) technique followed by gas chromatography-tandem mass
spectrometry (GC-MS/MS) was developed for the simultaneous
determination of 21 PCBs and 7 OCPs in human milk samples.
The parameters affecting extraction efficiency were simultaneously
optimised by experimental design. The best results were obtained
using polydimethylsiloxane/divinylbenzene fibre, 0.5 g NaCl added
to 1 mL of sample, extraction at 80 ◦C (40 min), stirring at 300 rpm,
and desorption at 260 ◦C (10 min).

The method showed a linear response within the tested concen-
tration range (0.5–20 �g/L), good precision (RSD < 10%), accuracy
(average 95%), and sensitivity (limit of detection from 0.2 to
2.5 �g/L).

The method was applied for the analysis of 30 human milk sam-
ples. The most abundant PCBs were 138, 153, 170 and 180. Among
the OCPs, p,p′-DDE was the prevalent compound.

An overall evaluation of the analytical parameters showed
that HS-SPME combined with acquisition in MS/MS mode pro-
vides satisfactory sensitivity and selectivity that could replace
the time consuming conventional clean-up processes based on
liquid–liquid/solid-phase extraction.

dx.doi.org/10.1016/j.toxlet.2017.07.821
dx.doi.org/10.1016/j.toxlet.2017.07.822
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expressed and regulated genes and transcripts. Finally, RT-PCR was
used to confirm gene expression changes.

http://dx.doi.org/10.1016/j.toxlet.2017.07.825
-09-05-01
evelopment of a novel genotoxicity evaluation
ethod using a next-generation sequencer,

inking chemical-induced mutations to human
ancer

hoji Matsumura, Hiroshi Honda, Masayuki Yamane, Osamu
orita

R&D –Safety Science Research, Kao Corporation, 2606, Akabane
chikai-Machi, Haga-gun, Tochigi, Japan

xisting genotoxicity tests can detect genotoxic hazards of chem-
cal substances with high sensitivity. However, these tests do not
ecessarily provide precise quantitative and qualitative informa-
ion on the mutations caused since the tests work based on indirect
ndicators. Therefore, it is difficult to conclusively state whether
he identified hazard is a human carcinogen. In this study, we
eveloped a novel genotoxicity evaluation method based on direct
etection of mutations using a next-generation sequencer (NGS).
e propose an approach to precisely evaluate chemical mutageni-

ity by comparing human cancer mutations and chemical-induced
utations. To analyze rare mutations by mutagens in the genome,
e used a paired-end low-error sequence analysis using the HiSeq.

irst, DNA samples with known numbers of mutations ranging
rom 1 mutation per 103–106 bps were analyzed. Subsequently,
NA samples from ethylnitrosourea (ENU)-exposed TA100 strains
ere analyzed. In the analysis of samples with known mutation fre-

uencies, all types of mutations and short indels were accurately
etected in a frequency-dependent manner (analytical sensitiv-

ty: approximately 1 per 105 bps). In the analysis of ENU-exposed
amples, we detected an increase in mutations (mainly GC > AT,
aximum of approximately 5 per 105 bps) which was similar to

he known ENU spectrum. Mutational signature analysis identi-
ed a similar pattern to a known mutation signature caused by
n alkylating agent in human cancer. These results indicated that
ur method could be useful for precise risk assessment of chemi-

al mutagenicity in human cancer through quantitative mutation
ignature analysis.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.824

378-4274/
P-09-05-02
Transcriptomic changes after exposure to
Enniatin B in Jurkat human T lymphoblastoid
cells

Lara Manyes, Laura Escrivá, Guillermina Font, María José Ruiz

Department of Preventive Medicine and Public Health, Food Sciences,
Toxicology and Forensic Medicine, University of Valencia, València,
Spain

Mycotoxins are secondary metabolites produced by fungi, espe-
cially by the genus Aspergillus, Penicillium, Fusarium, Alternaria and
Claviceps. Regarding mycotoxin-induced immunotoxicity, some
studies have been carried out in the last decade on Jurkat cell
line with aflatoxins, deoxynivalenol and nivalenol, among others.
RNA-Seq provides a combination of transcriptome-wide coverage,
sensitivity and accuracy for a comprehensive view of gene expres-
sion changes. Gene expression analysis can provide a snapshot of
actively expressed genes and transcripts under various conditions.
The aim of this study was to determine changes in Jurkat T-cells
at the transcriptomic level (coding and non-coding) after expo-
sure to enniatin B and if these changes were dose dependent. Cells
were treated with enniatin B at the concentrations 1.5–3–5 �M
in 1% methanol, and this solvent concentration as control, dur-
ing 24 h (each condition, n = 3). First, the extracted mRNA quantity
and quality of each sample was checked then processed using new
generation sequencing technology (NextSeq500 Illumina). At that
point, the last versions of different analytical tools were used in
order to achieve a RNA-Seq differential gene expression analysis, all
of them integrated in the web-based Galaxy platform. The Tuxedo
protocol was used with the dataset, beginning with raw sequencing
reads to produce a transcriptome assembly and lists of differentially
TOXLET-9888; No. of Pages 3
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ranscriptomic profile alterations in
rganotypic cultures of bronchial tissues

ndirectly exposed to cigarette smoke and novel
obacco product vapor

azushi Matsumura, Shinkichi Ishikawa, Shigeaki Ito

Scientific Product Assessment Center, Japan Tobacco Inc., 6-2,
megaoka, Aoba-ku, Yokohama, Kanagawa, Japan

ovel tobacco products, such as heat-not-burn type of products,
ormally generate lower levels of potentially harmful constituents
han cigarettes, and they are expected to show different tissue-
pecific biological impacts from conventional cigarette. So we
ompared the effects of the vapor from our novel tobacco vapor
roduct (NTV) and smoke from combustible tobacco on trans-
riptomic profiles by indirectly exposing organotypic cultures of
uman bronchial epithelium to smoke and vapor extracts for 4 and
4 h. A dose-dependent increase in the number of differentially
xpressed genes was observed in both exposures. Furthermore,
he differentially expressed gene profiles varied between 4 h
nd 24 h exposures, suggesting distinct early responses and later
esponses. We also carried out pathway analyses, and found that
he 3R4F exposure perturbed cellular functions and pathways in
he early phase, but the pathways related to stress and inflam-

atory responses is emphasized after 24 h exposure. In contrast,
he NTV exposure induced a downregulation in the expression of
enes related to several cellular functions and pathways in the
arly phase, but not in the later phase. It is suggested that differ-
nt mechanisms of action underlie the effects of smoke from the
R4F cigarette and vapor from the NTV, and that the effects of the
igarette smoke are partially persistent, while those of the vapor of
TV are transient and recoverable. We consider that our approach is
seful for elucidating tissue-specific biological impacts of cigarette
moke, as well as for a comparative study of novel tobacco products.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.826

-09-05-04
argeted whole transcriptome gene expression
rofiling for mechanistic toxicology

arper VanSteenhouse, Peter Shepard, Joanne Yeakley, Bruce
eligmann

BioSpyder Technologies, Carlsbad, United States

ene expression profiling is a powerful and sensitive method to
haracterize biological responses to chemical or drug treatments,
nd for read-across evaluations. However, traditional RNA-seq is
ost and effort prohibitive for large-scale studies. Whole transcrip-
ome TempO-Seq is a simple and cost effective method covering
he whole human transcriptome targeting 18,886 genes. It is highly
orrelated with RNA-seq for measuring differential expression, and
xhibits single base specificity and single cell sensitivity. To assess
ts utility for detecting compound-induced changes in expression,

e treated cells with Trichostatin A and cell lysates were assayed
irectly without RNA purification or reverse transcription. In addi-
ion to accurately identifying overlapping gene sets due to TSA
reatment of MCF7 cells in the CMAP database, other strongly over-
apping gene sets were TSA treatment of other cell-types. Thus, a

onsistent TSA signature was evident despite large differences in
aseline expression of very different cell lines, implying TSA effects
ay be more specific than previously reported. TempO-Seq sensi-

ivity was demonstrated by identification of additional genes that
 PRESS
s xxx (2017) xxx–xxx

did not appear in any of the 26 MCF7 TSA studies in the CMAP
database, despite high levels of expression and fold differences.
Among the most significant overlaps of these genes with GSEA were
associated with UV irradiation, a previously unreported effect of
TSA alone. These results suggest that TempO-Seq detects changes
in important mechanisms and pathways that other methods fail to
detect, highly useful for monitoring gene expression responses to
compounds.

http://dx.doi.org/10.1016/j.toxlet.2017.07.827

P-09-05-05
Effect of subtoxic and toxic concentrations of
galactosamine in the metabolome of primary
mouse hepatocytes

Ana Margarida Araújo 1, Ana Rita Lima 1, Maria de Lourdes
Bastos 1, Félix Carvalho 1, Márcia Carvalho 1,2, Paula Guedes de
Pinho 1

1 Department of Biological Sciences, Faculty of Pharmacy, University
of Porto, UCIBIO, REQUIMTE, Porto, Portugal
2 UFP Energy, Environment and Health Research Unit (FP-ENAS),
University Fernando Pessoa, Porto, Portugal

Galactosamine (GalN) is a classic hepatotoxin that has been
widely used in laboratory studies. However, the mechanisms by
which GalN induces liver damage still require further clarifica-
tion. The aim of the present study was to identify metabolic
changes caused by GalN in primary mouse hepatocytes (PMH),
in order to investigate the toxicity-related metabolic pathways.
For this purpose, metabolomics represents a valuable strategy to
monitor, in a non-targeted manner, the changes that are at the
base of the hepatotoxicity mechanism. Cell viability assessed by
the MTT assay showed a concentration-dependent toxic effect of
GalN on PMH. The exometabolome (the extracellular metabolome)
and endometabolome (metabolites within the cell) analysis of
PMH exposed for 24 h to three low concentrations of GalN (0.66,
1.37 and 2.61 mM corresponding to LC01, LC10 and LC30 lev-
els, respectively) was performed using gas chromatography/mass
spectrometry (GC/MS). Results obtained showed that metabolic
patterns of GalN exposed cells are separated from control in
a concentration-dependent manner. Among the discriminatory
metabolites, sugars, organic acids, amino acids, fatty acids, among
others (endometabolome), as well various volatile organic com-
pounds (VOCs), namely aldehydes and ketones (exometabolome),
suffered significant alterations, suggesting that GalN induces
marked metabolic alterations at low concentrations, even in the
absence of evident liver toxicity.

A.M.A. thanks FCT for her PhD grant (SFRH/BD/107708/2015).
This work was financed by national funds from FCT/MEC

dx.doi.org/10.1016/j.toxlet.2017.07.826
dx.doi.org/10.1016/j.toxlet.2017.07.827
dx.doi.org/10.1016/j.toxlet.2017.07.828
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araoxonase 1 (PON1) is a valid plasma marker
o detect illicit treatment with dexamethasone
n veal calves

aria Mazza 1, Marzia Pezzolato 2, Chiara Guglielmetti 1, Sonia
rusadore 1, Mario Botta 2, Serena Meistro 2, Francesco

ngravalle 3, Elisa Baioni 3, Elena Bozzetta 2, Pier Luigi Acutis 1

Genetics and Immunobiochemistry, Istituto Zooprofilattico
perimentale del Piemonte, Liguria e Valle d’Aosta, Torino, Italy
Istopathology ans Rapid Test, Istituto Zooprofilattico Sperimentale
el Piemonte, Liguria e Valle d’Aosta, Torino, Italy
Biostatistics, Epidemiology and Risk Analysis, Istituto Zooprofilattico
perimentale del Piemonte, Liguria e Valle d’Aosta, Torino, Italy

n order to enhance carcasses and meat quality traits, corticos-
eroids, and dexamethasone in particular, are widely used as illicit
rowth promoters in veal calves and beef cattle, either alone or in

ombination with anabolic agents especially at low dosages. The
trong pharmacological activity of synthetic corticosteroids makes
heir residues dangerous for meat consumers. To improve moni-
oring and detection of hormone abuse new analytical approaches
 PRESS
s xxx (2017) xxx–xxx 3

have been developed. The “omics” techniques represent innovative
methods to identify illicit treatments. Our previous proteomic
study based on two-dimensional electrophoresis (2DE) and Liq-
uid chromatography-tandem mass spectrometry (LC-MS/MS),
carried out on the plasma samples collected from Friesian veal
calves treated and untreated experimentally with dexamethasone
sodium, allowed to identify a significant disappearance of two
isoforms of a protein identified as paraoxonase 1 (PON1) only in
the treated animals.

To evaluate the performance of this biomarker to identify
anabolic treatments in veal calves, further analyses were performed
on a large sample of experimentally treated and not-treated cases
(20 and 36 respectively). The statistical analysis estimated a sensi-
tivity of 95% (95%CI: 75.1–99.9%) and a specificity of 100% (95%CI:
90.3–100%).

These results reveal that PON1 is a useful plasma marker to iden-
tify illegally treated animals already at farm level before they enter
the human food chain. Moreover, to exclude other factors that may
affect the expression of this biomarker and to assess its applica-

bility in national monitoring plans, a pilot study involving several
Italian regions is currently ongoing.

http://dx.doi.org/10.1016/j.toxlet.2017.07.829

dx.doi.org/10.1016/j.toxlet.2017.07.829
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tem cells

this study provides first experimental results for the developmental
toxicology of BP-1 and BP-3 by using pluripotent stem cells.

http://dx.doi.org/10.1016/j.toxlet.2017.07.832
-09-06-01
teatogenic compounds induce triglyceride
ccumulation in hepatocyte-like cells generated
rom human skin-derived precursors by

ultiple mechanisms

amara Vanhaecke

Department of In Vitro Toxicology & Dermato-Cosmetology – Faculty
f Medicine and Pharmacy, Vrije Universiteit Brussel, Brussels,
elgium

on-alcoholic fatty liver disease (NAFLD) ranges from reversible
teatosis to life-threatening non-alcoholic steatohepatitis (NASH).
ue to interspecies differences and ethical concerns, the use of ani-
al models to investigate this disorder is discouraged. Therefore,

here is a high demand for a predictive, human-based in vitro sys-
em that accurately represents the molecular mechanisms involved
n the progression of NAFLD. We previously showed that postna-
al human skin precursors (hSKPs), differentiated towards hepatic
ells (hSKP-HPC), accumulate lipids when exposed to a variety of
teatogenic compounds (e.g. tetracycline, sodium valproate, oleic
cid and insulin). Here, the molecular mechanisms involved in the
teatotic response were further investigated by analyzing key genes
nvolved in (i) fatty acid uptake, (ii) de novo fatty acid synthesis,
iii) �-oxidation and (iv) lipoprotein secretion in the form of very
ow-density lipoprotein (VLDL). Results obtained in hSKP-HPC were
ompared to those found in HepaRGTM and HepG2 hepatic cell lines.

hSKP-HPC showed increased de novo lipogenesis (upregulation
f SCD1), a decrease of fatty acid �-oxidation (downregulation
f ACADSB and CPT-1) and a decrease in the secretion of VLDL
downregulation of APOB). HepaRGTM cells exposed to the same
teatogenic compounds showed a decrease of �-oxidation and a
ecrease in the secretion of VLDL, but no induction of de novo lipo-
enesis.

We conclude that hSKP-HPC can elucidate multiple mechanisms

f action involved in the onset of NAFLD and can therefore be of
nterest to study hepatic lipid metabolism-related disorders.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.831

378-4274/
P-09-06-02
Developmental toxicity testing of novel
cosmetic compounds with embryonic stem cells

Gaye Cetinkaya 1, Sema Burgaz 2

1 Tubitak, Marmara Research Center (MAM), Genetic Engineering and
Biotechnology Institute, Kocaeli, Turkey
2 Department of Toxicology, Gazi University, Ankara, Turkey

Embryonic stem cells offer significant advantages for the evalu-
ation of developmental toxicology of novel cosmetic compounds
due to improved relevance and versatility over the time-consuming
animal experiments. In this study, embryotoxic potential of new
class of endocrine active chemicals; benzophenone-1 (BP-1) and
benzophenone-3 (BP-3) which are novel UV filter compounds have
been investigated by using D3 embryonic stem (ES) cell line, embry-
oid bodies and 3T3 embryonic fibroblast cell line. The cytotoxicity of
BP-1/BP-3 on murine ES cells, embryoid bodies and 3T3 cells were
detected according to the MTT assay. A concentration-dependent
inhibition of viability was observed when cells were exposed to BP-
1 and BP-3 for seven days. High concentrations of BP-1/BP-3 (50
microgram/ml) caused cell mortality (p < 0.05). To our knowledge,
TOXLET-9889; No. of Pages 2
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ecruitment of bone marrow-derived
esenchymal stromal cells by umbilical

ord-derived mesenchymal stromal cells via
-CSF-mediated mechanism promotes wound
ealing in vivo

érgio P. Camões 1, J. Miguel Santos 2, Alexandre De la Fuente 3,
iguel Abal 3, Matilde Castro 1, Joana P. Miranda 1

Research Institute for Medicines (iMed.ULisboa), Faculty of
harmacy, Universidade de Lisboa, Lisbon, Portugal
Centro de Estudos de Ciência Animal (CECA), Instituto de Ciências e
ecnologias Agrárias e Agro-Alimentares (ICETA), Universidade do
orto, Porto, Portugal
Translational Medical Oncology, Health Research Institute of
antiago (IDIS), Santiago de Compostela, Spain

utaneous toxicity due to exposure to toxic agents is commonly
bserved through skin rash and irritation which often compromises
he success of the healing. Mesenchymal stromal cells (MSCs) play
n important role in wound healing process, being often discussed if
herapeutic activity is maintained across MSCs from different tissue
ources. However, secretome of umbilical cord tissue (UC)-derived
nd bone marrow (BM)-derived MSCs have been studied unveiling
ifferent composition of trophic factors. Herein, we have exploited
he paracrine mechanisms by which UCMSCs and BMMSCs pro-

ote tissue regeneration. Conditioned media (CM) from UC-MSCs
ultures promoted significantly keratinocyte migration, whereas
M from BMMSCs discovered a preferential induction on dermal
broblast migration. Different secretome profiles of UCMSCs and
MMSCs were revealed by quantifying key factors characteris-
ic from wound healing stages being accentuated when UCMSCs
ere cultured in 3D. Additionally, G-CSF specific expression was

bserved in UCMSC cultures which is known to be involved in tis-
ue regeneration, namely by mobilizing CD34-/CD45-precursors. In
act, a G-CSF-mediated cell-specific mobilization mechanism was
evealed in our in vitro and in vivo chemotaxis assays where UCM-
Cs were shown to be chemoatractant to CD34-/CD45-BMMSCs.
astly, administration of CM from UCMSC 3D cultures to wounds
resented signs of better wound resolution when compared to
he controls. Overall, by complementing the role of endogenous
MMSCs, G-CSF-mediated BMMSC recruiting capacity of UCMSCs

xtends its potential to a full range of events leading to tissue regen-
ration in different pathological or toxicological contexts.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.833
 PRESS
s xxx (2017) xxx–xxx

P-09-06-04
Development of stem cell derived
hepatocyte-like cells: 3D co-culture with
primary non-parenchymal liver cells and
low-oxygen culture

Chris Pridgeon, Min Wei Wong, Chris Goldring

Molecular and Clinical Pharmacology, University of Liverpool,
Liverpool, United Kingdom

Liver toxicity is the largest single cause of post-marketing drug
retraction with 81 compounds withdrawn between 1953 and 2013.
This sub-optimal situation is costly to the pharmaceutical and
healthcare industries and is largely due to the lack of satisfactory in
vitro hepatotoxicity models able to recapitulate the complexity of
the liver. Pluripotent stem cell derived hepatocyte-like cells (PSC-
HLCs) are a promising emerging model of hepatotoxicity. In a single
model, they combine many desirable characteristics of existing
in vitro hepatotoxicity platforms/modality such as high replica-
tive capacity similar to immortalised cell lines and the potential
to model many genetic backgrounds comparable to primary hepa-
tocytes whilst also offering advantages over each. However, current
differentiation protocols produce PSC-HLCs closer in phenotype to
immature foetal hepatocytes rather than adult hepatocytes. PSC-
HLC differentiation protocols are constantly improving to better
mimic the process of embryonic and neonatal liver development.

We hypothesise that closer recapitulation of the physiolog-
ical microenvironment will improve the metabolic relevance
of PSC-HLCs. For example, in embryogenesis, cells grow in 3D
conformation often under hypoxic conditions in a mixed cell pop-
ulation. In this study we investigate several advanced culture
techniques with a view to mimicking this microenvironment. These
approaches include the use of 3D spheroid culture, culture under
low oxygen conditions (5% O2, 5% CO2, 90% N2) and co-culture
with primary liver non-parenchymal cells. These techniques are
investigated using four human PSC lines differentiated to HLCs
under low-oxygen conditions or in 3D spheroid culture using
ultra-low attachment. Expression of hepatic-specific genes in PSC-
HLCs cultured in 3D or low-oxygen conditions is compared to
PSC-HLCs differentiated under standard 2D culture conditions and
freshly isolated human primary hepatocytes using RT-qPCR analy-
sis. In addition, we investigate the incorporation of human primary
liver non-parenchymal cells including liver sinusoidal endothelial

cells and hepatic fibroblasts on the hepatic phenotype of PSC-HLC
spheroids.

http://dx.doi.org/10.1016/j.toxlet.2017.07.834
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ALL and suggest further research aiming to understand how molec-
-09-07-01
uantification of urinary tryptophan
etabolites and evaluation of their potential

se as urothelial cancer biomarkers

ih-Ann Li 1, Hao Lun Luo 2, Chien-Jen Wang 1, Po-Huang Chiang 3,
o-Hui Chiang 2

National Institute of Environmental Health Sciences, National
ealth Research Institutes, Zhunan, Miaoli, Taiwan, ROC
Department of Urology, Kaohsiung Chang Gung Memorial Hospital,
aohsiung, Taiwan, ROC
Institute of Population Health Sciences, National Health Research

nstitutes, Zhunan, Miaoli, Taiwan, ROC

atients with chronic kidney disease or renal insufficiency
ave increased risk of urothelial cancer. Increased excretion of
ryptophan metabolites in the urine has been observed in renal-
nsufficient rats. Aberrant tryptophan metabolism may play a
ole in the development of urothelial cancer. To evaluate the
elevance of tryptophan metabolism in urothelial cancer, we
eveloped a LC-MS-MS method to simultaneously quantify five
ryptophan metabolites as well as tryptophan in urine. Urine sam-
les were cleaned up by on-line solid phase extraction before
eparation by C18-amide reversed-phase chromatography. The
nalytes were detected in positive ion multiple reaction monitor-
ng (MRM) mode with a lower limit of quantification at 1 ng/ml.
he relative standard deviation (RSD) for recovery and preci-
ion ranged between 3.10–7.65% and 1.80–9.33%, respectively.

preliminary study on 45 upper urinary tract cancer patients
nd 35 controls showed that cancer patients had higher levels
f kynurenine and kynurenic acid in urine and elevated uri-
ary kynurenine/tryptophan ratios. Although further studies are
eeded, our preliminary data suggest that tryptophan metabolites

an be potential biomarkers for diagnosis and prognosis of urothe-
ial cancer.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.836

378-4274/
P-09-07-02
DNA adducts as biomarkers of drug efficacy for
personalized anticancer therapy

Susanne Geisen

Department of Health Sciences and Technology, ETH Zürich, Zürich,
Switzerland

A strategy to increase the safety of cytotoxic cancer therapy relies
in monitoring biomarkers for stratifying patients on the basis of
their predicted response to a particular drug. PR104A is a DNA
alkylating anticancer prodrug that forms DNA adducts, including
DNA interstrand crosslinks that initiate apoptosis in dividing can-
cer cells. In clinical trials, PR104A has been tested in leukemia
patients, but dose-limiting toxicities indicate a need for personal-
ized treatment in order to reduce adverse side effects and overcome
drug resistance. Drug derived DNA adducts are candidate biomark-
ers for an in vitro sensitivity assay for PR104A that accounts for
metabolic differences, susceptibility to adduct formation, exhibits
a chemical specificity for the drug, and involves analytes that are
chemically more stable than PR104A metabolites. In this study,
PR104A derived adducts were measured in drug treated acute lym-
phoblastic leukemia (ALL) xenografts. Analysis of in vitro adduct
formation was accomplished by developing a selected reaction
monitoring (SRM) on a nano-liquid chromatography-electrospray
ionization-triple quadrupole mass spectrometer. Relative quan-
tification of analytes was achieved using a stable isotope-labeled
adduct mixture created by reacting d4-PR104A with DNA. Using
the relative quantitation SRM approach, 10 out of 10 targeted DNA
monoadducts and 6 out of 9 targeted crosslinks could be detected
in ALL xenografts. These data establish a first proof-of-principle for
using a panel of drug specific DNA adducts as sensitivity markers for
ular characteristics of individual cancers promote PR104 activity.

http://dx.doi.org/10.1016/j.toxlet.2017.07.837
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iomarkers for uranium risk assessment for the
evelopment of a molecular epidemiological
rotocol

ann Gueguen 1, Laurence Roy 1, Sabine Hornhardt 2, Christophe
adie 3, Janet Hall 4, Sarah Baatout 5, Olivier Laurent 1, Teni
brahimian 1, Stephane Grison 1, Chrystelle Ibanez 1, Eileen
ernot 6, Ladislav Tomasek 7, Dominique Laurier 1, Maria
omolka 2

PRP-HOM, Institut de Radioprotection et de Sûreté Nucléaire – IRSN,
ontenay-aux-Roses, France
Federal Office for Radiation Protection, BfS, Neuherberg, Germany
Public Health England, PHE, Chilton, United Kingdom
Centre de Recherche en Cancérologie de Lyon, CRCL, Lyon, France
Belgian Nuclear Research Centre (SCK-CEN), Mol, Belgium
Centre for Research in Environmental Epidemiology (CREAL),
arcelona, Spain
National Radiation Protection Institute (SURO), Pargue, Czech
epublic

iological and health effects of uranium are due to its chemical
nd radiological toxicities. Despite substantial experimental and
pidemiological research, the relevance of possible carcinogenic
nd non-cancerous effects in humans following chronic low dose
xposures remains highly discussed. The integration of biologi-
al markers that objectively characterize pathological processes or
nvironmental responses to uranium and confounding agents, into
molecular epidemiological study would be a useful approach to

mprove and refine the estimate of uranium-induced health risks.
o initiate such a study, Concerted Uranium Research in Europe
CURE) was established, and involves biologists, epidemiologists
nd dosimetrists. The aims of the biological work package of CURE
ere: to identify biomarkers and biological specimens relevant

o uranium exposure; to define standard operating procedures
SOPs); and to set up a common protocol (logistic, questionnaire,
thical aspects) to perform a large-scale molecular epidemiologic
tudy in uranium-exposed cohorts. A literature review was per-
ormed and led to the identification of biomarkers related to:
etention organs (lungs, kidneys and bone); other systems/organs
ith suspected effects (cardiovascular system, central nervous sys-

em and lympho-hematopoietic system); target molecules (DNA
amage, genomic instability); and high-throughput methods for
he identification of new biomarkers. To obtain high-quality bio-
ogical materials, SOPs were established for the sampling and
torage of different biospecimens. A questionnaire was developed
o assess potential confounding factors. The proposed strategy can
e adapted to other internal exposures and should improve the

haracterization of the biological and health effects that are rele-
ant for risk assessment.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.838
 PRESS
s xxx (2017) xxx–xxx

P-09-07-04
Sensitive LC-MS/MS method: T3
(3,3,5′-Triiodo-l-Thyronine) and (T4) Thyroxine
determination in rat serum – Plain vs. clot
activator collection tubes

Sunetha Diaram

LC-MS/MS Bioanalysis, Envigo, Huntingdon, United Kingdom

There is a regulatory need for the analysis of circulating levels of
thyroid hormones in adult rats, fetuses and pups on reproductive
toxicology studies.

A method with a lower limit of quantification (LLOQ) of 5 pg/mL
for T3 (final range 5 to 1500 pg/mL), and a final range of 70 to
70000 pg/mL for T4 was developed and validated.

Across several studies from various Toxicology facilities it was
observed that mainly two different collection tubes were used for
the clotting process to generate the serum sample ((a) plain plastic
tubes and (b) tubes containing clot activator).

The CV (precision) and RE (accuracy) for both T3 and T4, across
quality control samples (generated from collection tube types (a)
and (b)) were within acceptance criteria of ≤20% (25% for the LLOQ),
however, samples generated from tubes (b) were free from haemol-
ysis and/or lipids while plain tubes (a) were often haemolysed
and/or contained lipids. Ion suppression was observed for T3 and
T4 which was confirmed by the labelled internal standards vary-
ing responses, but were sufficiently compensated for as they were
labelled reference material.

A sensitive method was successfully validated to determine T3
and T4 in serum samples, originating from rat fetuses to adults
involving analysis by LC-MS/MS and low sample volume (50 �L)
where blood collection in clot activator tubes is recommended.

http://dx.doi.org/10.1016/j.toxlet.2017.07.839

P-09-07-05
Effect of biologically active ligands of nuclear
retinoid/retinoid X receptors in breast cancer
cell line MDA-MB-231 at the protein level

Lucia Toporova 1, Dana Flodrova 2, Dana Macejova 1, Marketa
Lastovickova 2, Luba Hunakova 3, Janette Bobalova 2, Julius Brtko 1

1 Institute of Experimental Endocrinology, BMC, Slovak Academy of
Sciences, Bratislava, Slovakia
2 Institute of Analytical Chemistry of the CAS, v. v. i., Brno, Czech
Republic
3 Institute of Experimental Oncology, BMC, Slovak Academy of
Sciences, Bratislava, Slovakia

Significant part of breast carcinoma studies are based on analysis
of breast cancer cell lines. In our study the MDA-MB-231 human
breast cancer cell line was chosen as a model system. The investi-
gation deals with the impact of biologically active ligands of nuclear
retinoid/retinoid X receptors (all-trans and 9-cis retinoic acid) on
proteomic pattern in human cell line using proteomic strategies
based on bottom-up method. The total cell proteins were extracted
utilizing a commercially Radio-Immunoprecipitation Assay (RIPA)
buffer and separated on 2D sodium dodecyl sulfate polyacryl-
amide gel electrophoresis (2D SDS-PAGE). The proteins were
subsequently digested in-gel by trypsin and identified by MALDI-

TOF/TOF. By employing PDQuestTM software, we identified more
than 50 proteins affected by retinoic acid isomers. For more infor-
mation, 9 proteins which are associated with tumour process, were
selected. We determined that derivatives of retinoic acid led to

dx.doi.org/10.1016/j.toxlet.2017.07.838
dx.doi.org/10.1016/j.toxlet.2017.07.839
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ignificantly reduced level of proteins belonging to metabolic path-
ay (e.g. glyceraldehyde-3-phosphate dehydrogenase or pyruvate

inase) or to other cellular processes as apoptosis, regulation of
ranscription process or epithelial–mesenchymal transition (e.g.
nnexins, nucleoside diphosphate kinase, vimentin). On the other
and all-trans retinoic acid treatment indicate up-regulated effect

or heterogeneous nuclear ribonucleoprotein A2/B1. Our data offer
nformation about the most sensitive proteins to retinoic acid
somers treatment and provide novel insights into breast cancer
esearch.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.840

-09-07-06
mass spectrometric platform for the

uantitation of sulfur mustard-induced nucleic
cid damage

abea Zubel 1, Sabrine Kurzeja 1, Waltraut Burckhardt-Boer 1,
ennifer Kindrat 1, Annette Schmidt 2, Dirk Steinritz 2, Harald
ohn 2, Horst Thiermann 2, Aswin Mangerich 1, Alexander Bürkle 1

Molecular Toxicology Group, University of Konstanz, Konstanz,
ermany
Bundeswehr Institute of Pharmacology and Toxicology, Munich,
ermany

he bifunctional DNA alkylating agent sulfur mustard (SM) was
sed as a chemical warfare agent. Although SM has been banned

n most countries, its use in terroristic attacks or asymmetrical
onflicts still represents a significant threat. The verification of
M-induced nucleic acid damage is mainly based on immunohis-
ochemical methods, which have several limitations as restricted
pecificity, sensitivity, and low dynamic range of quantitation.

e have developed a UPLC-MS/MS-based platform for the quan-
itation of SM-induced DNA adducts, including DNA crosslinks.
o this end, purification protocols, chromatographic conditions
nd mass spectrometric settings were developed to detect N7-
ydroxyethylthioethyl-2′desoxyguanosine (N7HETE-dG) and N3-
ydroxyethylthioethyl-2′desoxyadenosine (N3HETE-dA) and their
hermal hydrolysis products N7-hydroxyethylthioethyl-guanine
N7HETE-Gua) and N3-hydroxyethylthioethyl-adenine (N3HETE-
de), respectively. Additional DNA adducts of the monofunctional
M derivative 2-chloroethyl ethyl sulfide (“half mustard”, CEES)
ere analyzed. The stability of DNA adducts was investigated up to

days after damage induction and also compared to the stability

f RNA adducts, as an alternative biomarker. In this project HaCaT
nd A549 cells were used, as they are derived from the two main
argeted organs of SM intoxication. Additional non-radioactive
 PRESS
s xxx (2017) xxx–xxx 3

isotope-labelled standards for isotope dilution MS approach were
synthesized to account for technical variability during sample
work-up and to improve MS based quantitation. In conclusion, this
procedure should require low amount of cellular material and is
therefore transferred to the quantitation of DNA adducts in human
blood samples.

http://dx.doi.org/10.1016/j.toxlet.2017.07.841

P-09-07-07
Combinatorial reporter-based approach using
two invertebrate model organisms to identify
adverse outcome pathways in developmental
and reproductive toxicity

Huajiang Xiong, Alison Woollard, Catherine Pears

Department of Biochemistry, University of Oxford, Oxford, United
Kingdom

We exploit the combinatorial power of two genetically tractable
eukaryotic non-animal models, the nematode Caenorhabditis ele-
gans and the social amoeba Dictyostelium discoideum, to identify
developmental and reproductive toxicity (DART) of compounds
released into the environment. Model organisms are an attrac-
tive alternative to identify high risk compounds prior to testing
for DART in rats and rabbits. However, no single model organ-
ism can act as a perfect surrogate for humans as some pathways
will not be conserved and there may be organism-specific effects.
Comparison of the effects in two organisms greatly increases
the predictive power. Both C. elegans and Dictyostelium have
rapid, well-defined multicellular developmental cycles involving
pathways well-conserved with humans. Disruption of signalling
pathways leads to scorable developmental aberrations and defined
alterations in gene expression. We have developed libraries of
easily detectable fluorescent markers in both models for devel-
opmental stages, tissues and pathways. We have verified that
compounds known to cause DART in mammals lead to dis-
tinct changes in marker expression revealing developmental and
tissue-specific effects. Marker analysis following boric acid treat-
ment identified muscle-specific effects that prompted discovery
of movement phenotypes in worms and cell specification defects
in Dictyostelium. Further marker analysis revealed developmental
delay in Dictyostelium and reproductive effects in C. elegans which
were also apparent following valproate treatment, consistent with
a common pathway target. Extension and validation of the reporter

libraries will provide a fast and robust assay to identify compounds
at high risk of DART and the pathways targeted.

http://dx.doi.org/10.1016/j.toxlet.2017.07.842

dx.doi.org/10.1016/j.toxlet.2017.07.840
dx.doi.org/10.1016/j.toxlet.2017.07.841
dx.doi.org/10.1016/j.toxlet.2017.07.842
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-10-00-01
pecific toxicologist/pathologist responses for
tandard for Exchange of Nonclinical Data
SEND)

akayuki Anzai 1,2, Atsuhi Watanabe 3, Hirofumi Hatakeyama 4,
eto Aerni 5, Michael Wasko 6, Misaki Naota 7, Dai Nakae 7

PDS Pathology Data Systems, Hamamatsu-shi, Japan
Showa University School of Medicine, Shinagawa, Tokyo, Japan
Asahikasei Pharma, Izunokuni-shi, Shizuoka, Japan
Ina Research Inc., Ina-shi, Nagano-ken, Japan
PDS Life Sciences, Basel, Switzerland
PDS Life Sciences, Mt. Arlington, NJ, United States
Tokyo University of Agriculture, Setagakay-ku, Tokyo, Japan

he Standard for Exchange of Nonclinical Data (SEND), introduced
y the US Food and Drug Administration (FDA), is a regulation for
he computerization, electronic application, and screening of pre-
linical data. In SEND, most data, including those on pathological
nd toxicological findings, are converted into controlled terminol-
gy (CT), but it is not a simple process to convert findings or levels
f severity in the field of pathology, which is a descriptive science.
e have successfully completed an FDA SEND trial submission for
toxicology test conducted at a CRO, and in doing so, acquired

mportant knowledge. We have also identified common challenges
n the handling of pathology findings that many pathologists and
oxicologists should be aware of when creating SEND data, such as
hat terms to use. For example, if pathology raw data was “Kid-
ey: Inflammation, chronic, pelvis, bilateral, slight”, this finding
ill be converted into “NON-NEOPLASTIC, KIDNEY, PELVIS, BILAT-

RAL, MILD” according to SEND rule. What should be noted is that
he original grade “slight” will be often converted into “MILED” in
ase that a test facility is using a different grade with SEND. This

oster presents a clear picture of such important knowledge from
toxicological and pathological viewpoint.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.844

378-4274/
P-10-00-02
Development of an ECHA structured database
on repeated dose toxicity

Lidia Ceriani 1, Arianna Bassan 1, Andrea Gissi 2, Andrea Ciacci 1,
George Fotakis 2, Rossella Baldin 1, Simona Kovarich 1, Manuela
Pavan 1, Elena Fioravanzo 1

1 S-IN Soluzioni Informatiche Srl, Vicenza, Italy
2 European Chemicals Agency (ECHA), Helsinki, Finland

Repeated dose toxicity studies provide information on toxicological
effects following repeated administration of a substance, including
identification of potential target organs, dose–response relation-
ships, and potential reversibility of toxic effects. REACH regulation
requires industry to submit to ECHA information on repeated dose
toxicity for substances which are manufactured or imported above
10 tonnes per year. Data are included in IUCLID registration dossiers
as Endpoint Study Records (ESRs), and disseminated on ECHA’s
website. The IUCLID format allows the reporting of the studies
in a structured way, however details on results are included in
free text fields of the ESRs in a non-standardised manner. ECHA
is funding a project to facilitate the use of such information in a
standardised manner for prioritisation of substances and promo-
tion of alternative methods based on common target toxicity. This
project, executed by S-IN, structures the free text results of the ESRs
from good quality studies using controlled vocabulary developed
in the ECHA ontology project and the OECD harmonised templates.
It includes: test material, doses, effects observed, system organ,
parameter, type of effect, treatment-relation, incidence/severity,
sex, and overall relevance. Great heterogeneity in data reporting
and detailing has been encountered, thus requiring the implemen-
tation of standard operating procedures as well as a controlled
vocabulary to ensure data accuracy and reproducibility. Data
curation is being performed on non-confidential information and
avoiding data interpretation. Once completed, the curated database

will be used to support some of ECHA’s main activities, such as
automated screening of substances.

http://dx.doi.org/10.1016/j.toxlet.2017.07.845
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-10-00-03
nternational test guidelines: Initiative for
mplementing serum free culture media

orst Spielmann

Pharmacy, Freie Universität Berlin, Berlin, Germany

ue to significant progress in cell and tissue culture, animal tests
n the life sciences have been replaced by in vitro culture meth-
ds based on human and animal cells, tissues and organs. Despite
his progress it is usually not recognized that animal derived prod-
cts, e.g. fetal calf serum (FCS) or newborn calf serum (NCS) are

ssential ingredients of the culture media. From the ethical point
f view, it is unacceptable to slaughter pregnant and newborn cows
o obtain FCS and NCS, and it is well established that these ingredi-
nts cannot be standardized, since they are obtained from different
 PRESS
s xxx (2017) xxx–xxx

sources. Finally, FCS and NCS are toxic to some human cell lines and
tissues.

Most international regulatory test guidelines (TGs) based on
in vitro cultures of human and animal cells and tissues, do rec-
ommend the use of FCS and NCS, and to ensure that in order to
avoid variability of the results “a sufficient amount of FCS or NCS
should be reserved” rather than to switch to serum free culture
media, e.g. in the NRU in vitro photoxicty test (ICH S10, OECD TG
432) and the validated embryonic stem cell test EST (Nature Pro-
tocols 2011). Thus, as long as FCS and NCS are recommended by
international TGs, pregnant and newborn cows have to be sacri-
ficed to obtain FCS and NCS for the culture media. To end the use
of sera in culture media, international funding institutions should

encourage research to replace the use of FCS and NCS by serum free
media.

http://dx.doi.org/10.1016/j.toxlet.2017.07.846

dx.doi.org/10.1016/j.toxlet.2017.07.846
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ducation

Last, the sustainability of such initiatives will be described and the
objectives of the medium-term listed.

http://dx.doi.org/10.1016/j.toxlet.2017.07.849
-11-00-01
he TOX-OER project: Learning Toxicology
hrough Open Educational Resources. An
nternational experience in permanent
ducation

. Laura Vicente-Vicente 1,2,3, Marta Prieto 1,2,3, Moisés
escador 1,2, Alfredo G. Casanova 1,2,3, M. Teresa
ernández-Sánchez 1,2,3, Fernando E. Almaraz-Menendez 4, Ana I.
orales 1,2,3

Toxicology Unit, University of Salamanca, Salamanca, Spain
Group of Translational Research on Renal and Cardiovascular
iseases (TRECARD), Salamanca, Spain
Institute for Biomedical Research of Salamanca (IBSAL), Salamanca,
pain
Innovation and digital production service, University of Salamanca,
alamanca, Spain

oxicology is a multidisciplinary and transversal science in Human
nd Environmental Health. It is also important for general commu-
ity, as basic knowledge of the field can prevent risks associated to
hemical exposure at home, in workplace and open environment.
t present there is no accredited online course of this subject. For

his reason, an international Massive Open Online Course (MOOC)
alled TOX-OER (Learning Toxicology through Open Educational
esources), has been designed and developed.

TOX-OER aims to enhancing digital integration in learning,
eaching, training and youth work at various levels by develop-
ng scientific, pedagogical, informative and formative materials in
oxicology, available through open educational resources.

Seven institutions are involved in this project: the Universities of
alamanca (Spain), Porto (Portugal), Bologna (Italy), Charles (Czech
epublic), Kymenlaakson (Finland), Transilvania (Romania) and the
pace Research and Technology Institute (Bulgaria). A MOOC plat-
orm has been developed, where different modules can be found.
he MOOC is being translated in all partner-country languages and
nglish. It will be potentially addressed to a plurality of target
roups with different learning needs. Conditions to recognize and
ertify the learning outcomes carried out through the Toxicology
OOC fruition are also being created.
The development of this project represents an improvement in

he study of Toxicology among different target groups. Further-

ore, unified studying materials elaborated by experts, available

n 8 languages, will increase learning quality and the spread to
umerous countries.

378-4274/
For more information: toxoer.com
Financial support: Erasmus+ program: Action KA2. Ref. 2015-

1-ES01-KA203-015957.
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P-11-00-02
CAAT-Academy: Hands-on training in 3Rs: An
endeavor to fill in the gap

Ilija Prachkovski, Francois Busquet

CAAT Academy, Brussels, Belgium

Over the last thirty years, dozen of validated alternative test meth-
ods exist in the EU and even more thanks to ICATM collaboration.
Nevertheless, when one looks at the number of testing proposals
submitted to REACH it is clear these methods are not being put
to sufficient use. While ad-hoc events, tailor-made training, webi-
nars, and scientific meetings regularly provide training in these
new methods, more efforts should be invested into “after-sales”
services to disseminate the emerging technologies and reach new
audiences. The European Commission and the member states are
actively filling the gaps in training via EU research programs such
as Horizon2020, and the innovative medicines initiatives.

This poster will illustrate the mission of CAAT Academy’s
to increase the use of validated alternative methods among
researchers and toxicologists in Europe and what is the added and
unique value of CAAT Academy training format. Since its creation
in 2016, six hands-on trainings took place and gathered in total
approx. 80 participants in the lab and via webinars. The poster
will provide feedback and lessons learned on reaching out the par-
ticipants via media partnership, social networks and users habits.
TOXLET-9892; No. of Pages 2

dx.doi.org/
http://www.sciencedirect.com/science/journal/03784274
http://www.elsevier.com/locate/toxlet
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OX-OER MOOC: The pharmaco and
oxicokinetics module

ernando Remião 1, A. Rita Lima 1, Daniela Rodrigues 1, Alfredo G.
asanova 2, Helena Carmo 1, Félix Carvalho 1, Maria Lourdes
astos 1

Laboratory of Toxicology of Faculty of Pharmacy,
CIBIO/REQUIMTE, University of Porto, Porto, Portugal
Toxicology Unit, University of Salamanca, Salamanca, Spain

OX-OER (Learning Toxicology through Open Educational
esources) is an Erasmus+ Action KA2 Project, involving 7
ountries, which aims to develop an international Massive Open
nline Course (MOOC) on Toxicology. Its purpose is to enhance
igital integration in learning, teaching, training and youth work
t various levels by developing scientific, pedagogical, informative
nd formative materials. TOX-OER MOOC platform is already
vailable online (https://toxoer.com/), being the MOOC, in English
nd all partner-country languages, in a construction process.

The MOOC is organized into 7 modules: General Concepts;
harmaco-Toxicokinetics; Principal Groups of Xenobiotics; Envi-
onmental Pollutants; Target Organ Toxicity and Biomarkers;
nvironmental Toxicology; and Patents and Patent Application.
hey constitute a total of 31 ECTS and include an introduction to
he module, video lessons, intermediate evaluation or active online
earning activities, text based learning resources, a final evaluation
est and bibliography.

The Pharmaco-Toxicokinetics module (6 ECTS) includes 4 top-
cs: ADMET, Membrane and Transport Mechanisms; Membrane
ransporters and BBB; Absorption, Distribution, Excretion; and
enobiotic Metabolism. Each topic includes units of short videos
oncerning themes such as the description of membrane character-
stics influencing drug transport; the different types of transport;
he main membrane transporters and their role in drug kinetics;

ain routes for absorption, distribution and excretion of drugs;
eactions included in the metabolic process.

The presentation will demonstrate the interest of this peda-

ogical tool for the Toxicology Education process, not only in the
lassroom but also in any computer of the world.

ttp://dx.doi.org/10.1016/j.toxlet.2017.07.850
 PRESS
s xxx (2017) xxx–xxx
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On importance of pathophysiology for an
integrative toxicology

Eva Neu 1, Michael Ch. Michailov 1, Viktor Foltin 1,2, Tatjana
Senn 1, Ursula Welscher 1, Janka Foltinova 1,3, Jochen Graw 4,
Alfons Hofstetter 1,5, Gero Hohlbrugger 1,6, Helmut
Madersbacher 1,6, Ernst Rainer Weissenbacher 1,7, Dieter G.
Weiss 1,8

1 Inst. Umweltmedizin c/o ICSD/IAS e.V. POB 340316, 80100 M.
(Int.Council Sci.Develop./Int.Acad.Sci. Bratislava-Muenchen-New
Delhi-Paris-Sofia-Vienna), Muenchen, Germany
2 School of Health Care, St. Elizabeth University, Bratislava, Slovakia
3 Res. Unit (Head), Med. Fac., University, Bratislava, Slovakia
4 Inst. Genetics, Helmholtzzentrum Neuherberg, Muenchen, Germany
5 Med. Fac., Klinikum (Ex-Dir.), University, Muenchen, Germany
6 Med. University, Innsbruck, Austria
7 Med. Fac., University, Muenchen, Germany
8 Fac. Nat. Sci., University, Rostock, Germany

Introduction: Physiology is fundamental science (Nobelprice) for
philosophy, socio-psychology, biology, medicine. Late effects of
toxicants, pathological morphology, genetics are consequence of
functional disturbances, i.e. future needs paradigmatic change in
insufficient application of physiology in toxicology.

Conception: Physiology considers all functions of living systems
(microorganisms, plants, animals, human) on level of organism,
systems, organs, cells, molecules, atoms leading to necessity of
creation of comparative physiological toxicology: Influence of chem-
icals, drugs, irradiation on microorganisms (e.g. mutations causing
high virulence), plants (disturbances of growth, low nutritive qual-
ity), animals (change milk quality), human. Long-term research
(1986–2017) gives example for integrative toxicology.

Results: Fish hearts: Transformation of regular contractions into
burstlike by alcohols, pyrethroids, strophantine.

Vascular preparations: Rat–fish–human.Changes in vascular
tone/spontaneous motor–electrical activities by xenobiotics/drugs.

Vesical preparations: Human detrusor high sensitive to
HgCl2.1–100 pg, guinea-pig.1–10 �g. It has strong positive
chronotropic & inotropic effect, cypermethrin 10 �M only negative
chronotropic. PCP & cypermethrin transform electrical spikes into
burstplateau patterns. Cystotonometry GP in vitro in toto, also in
vivo: Similar phenomena.

Rat blood-pressure (normal, spinal): nicotine, mercaptoethyl-
guanidine (radioprotector): Vasopressin-potentiation, 5HTinver-
sion of dR depressor into pR pressor response, dR transformation
into biphasic acetylcholine-dR/pR.

Electrostimulation: Differences in myogenic, neurogenic effects,
eg delta- & cypermethrin. Last inhibited selective thermosensitive-
neurons in vas-deferens/GP.

Rats. Recessive cataract mutation (cat 1.5 Gy) motor activity of
organs (vesical detrusor, myometrium) and excitability, e.g. acetyl-
choline reaction, are different from wild-type.

Conclusion: Large implication of physiology in toxicological
education/research could increase essentially protection against

xenobiotics supporting UNO-Agenda21 for better health on global
level.

http://dx.doi.org/10.1016/j.toxlet.2017.07.851

https://toxoer.com/
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