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Hemiptera Linnaeus, 1758

Auchenorrhyncha 

Coleorrhyncha 

Heteroptera 
Sternorrhyncha

~ 90 000 species in 37 families
Lat. hemipterus – half-winged

Micronecta scholtzi (Fieber, 1860)

Pyrrhocoris apterus (Linnaeus, 1758)



Corythucha arcuata (Say, 1832)
OAK 

INVASIVE SPECIES

Halyomorpha halys (Stål, 1855)

Corythucha ciliata Aay, 1832
PLANE TREES



4-5 parts

abdominalne žlijezde

*Slater and Baranowski, 1978

MORPHOLOGIA EXTERNA



Lapping in bees
Piercing and sucking

Siphoning type

Chewing



Possible unpleasant encounter with:

Cercopidae Cicadelidae

Cicadidae

Fulgoridae

Membracidae

Belostomatidae Notonectidae



Holotrichius innesi  Horvath, 1909 – neurotoxic and hemotoxic sting
Middle East



Triatominae (fam. Reduviidae)
Assassin bugs

Cimicidae
Bed bugs

MEDICAL AND VETERINARY IMPORTANCE

*Krinsky (2002)

• ECTOPARASITES

• OBLIGATORY HEMATOPHAGOUS

VECTORS OF PATHOGENS



Triatominae (kissing, assasing bugs)

• 17 genera, 151 species – New World
• 5 – 45 mm body size
• Elongated head
• Compound eyes 
• Antennae 4 parts
• Large proboscis – with 2 channels:

1. for saliva
2. for food

1. channel for food
2. channel for saliva

pronotum

scutellum

Big compound eyes

* Berreto Vieria et al., 2018

11 segments



incomplete metamorphosis

NYMPHS: 

• Small eyes
• Without ocelli
• No wings

3 - 4 months to 1 – 2 years

T °C

Feeding intervals

Host behaviour

*Krinsky (2002)

Triatominae (kissing, assasing bugs)



Spermatophore

1 – 3 days after last moulting

5 – 15ʹ

10 – 30 days after

Females hatches to 1000 eggs/life

*Krinsky (2002)

Triatominae (kissing, assasing bugs)



Feeding

Heat
CO2

Pheromones

* Escandón-Vargas et al., 2017

anticoagulants + NO3 + analgetics

3 – 30 ʹ

Increase in body size - 3 x;

nymphs even to 12 x!

Duration of feeding :

- Chemical content of blood

- Abdominal receptors

…irritations are rare at the injection site…

Triatominae (kissing, assasing bugs)



* Guhl, 2017; Pinto et al. 2015

…deforestation make habitats loss and they get closer to humans…

Triatominae (kissing, assasing bugs)



3 groups: 

1 – silvatic: nests, dens, holes, epiphytes,  logs, 
reptiles, bats, oposums, rodents

2 – peridomestic: host are domestic animals, chickens, 
rabbits and guinea pigs

3 – domestic: exclusively connected with humans and
their pets

Habitat type

Habitat conditions

Change of habitat

….different materials, artifical and natural, holes in walls, beds, furniture, clothes, linen…

• Activity by night – kissing bugs

• Can live for months without meal – e.g. life in nests of migratory birds

• When host present – feeding every 4 to 9 days 

* Krinsky (2002)

Triatominae (kissing, assasing bugs)



*Bern, 2015

Chagas disease

• 1907. Minas Gerais, Brazil

• American trypanosmiasis

Carlos Chagas (1879 – 1934) 

Triatoma infestans Klug, 1834 Rhodnius prolixus Stål, 1859

Triatoma dimidiata Klug, 1834 

Trypanosoma cruzi Chagas, 1909 

Triatominae (kissing, assasing bugs)



Genus Trypanosoma – all obligatory parasites

Trypanosoma cruzi Chagas, 1909 *https://plos.altmetric.com/details/917869

Triatominae (kissing, assasing bugs)



Cycle ends within 6 to 15 days 



Chagas disease

Ways of infection:

Faecal rain
Random contact

Food and
drink

Aphrodisiac

Treatement

Blood transfuzion

Breast
feeding

*Krinsky (2002)

Triatoma picturata (Usinger
1939)

Triatoma barberi Usinger 1939

30 days after host dies Trypansoma 
cruzi is still ALIVE

!!high vectors diversity!!

Triatominae (kissing, assasing bugs)



• Acute (healing 80%)
chagoma – irritated skin
Romaña sign – swollen eyes
fever
enlargement of limpahtic nodes
skin rash
myocarditis
meningoencephalitis
morbidity

• Chronical (healing 5 – 20 %)
chest pain
nausea
dizzines and swoon
thromboembolic
heart insufficiency
heart anomaly
constipation
insomnia
irritability
neurosis

Chagas disease

Charles Darwin (1809. – 1882.) 

The Benchuca bug of Pampas 

Diagnosis:

✓ blood analysis
✓ PCR 
✓ ELISA test with IgG antibodies

XENODIAGNOSIS LAB. CULTIVATION

Diagnosis:

✓ antibodies serologiocal tests

*Krinsky (2002)

Triatominae (kissing, assasing bugs)



Chagas disease

* Perez et al., 2015

In South America to 5 times higher 

mortality compared to malaria

30 000 new cases per year  

12 000 deaths per year 

PREVENTION:

- insecticides

- sanitary standard

- control of blood transfusion

- allocation of animal dwellings

TREATEMENT:

NIFURTIMOX

BENZNIDAZOLE 

DETECTION:

- white sheets of paper in houses

- sensorics boxes 

The Southern Cone Initiative (Argentina, Bolivia, 
Brasil, Chile, Paraguay and Uruguay)

Triatominae (kissing, assasing bugs)



* Baretto Vieria et al., 2018

Potential vectors: 

not patogen

trench fever, rashes

!

leprae

inflammatuon
diverse

Veterinary significance: 

- Trypanosimiasis in dogs  - increase 
- Blood loss in hens and chickens

Triatominae (kissing, assasing bugs)



Bed bugs – Cimicidae (swallow bugs, bat bugs)

• 6 subfamilies; 23 genera, 91 species

• 5 – 7 mm, 2,5 – 3 mm

• Wingless

• Obligatory hematophagous ectoparasites

✓ Cimex lectularius Linnaeus, 1758– „bed bug” 

(lat. Cimex – bug; lectularius – bed) 

mahogany-flat (Baltimore), heavy dragoon (Oxford),
red coat (New York), wall louse (Wandlaus, Wegluis,
and Wanze [German]), Wägglus (Swedish),
Vaeggelus (Danish), Piq-seq (Chinese), Chinche (Old
Spanish), Chinga (Gallic), Nachtkrabbler (night
crawler, German), Tapetenflunder (wallpaper
flounder,German), Punaise (stinker, French),
Perceveja (pursuer, Portuguese), Lude (Finnish),
Plostice (flat, Czech), klop (Russian), bug (ghost,
goblin, British), Buk (Arabic), Fusfus (Syrian), Pishpesh
(Hebrew), Ekukulan (Douala-Bantu), Kunguni
(Swahili), Uddamsa (biter, Sanskrit), Rep
(Vietnamese), Nankinmusi (Nanking bug, Japanese),
and Tokozirami (bed louse, Japanese).

*Krinsky (2002)

3 species ecotparasites at humans 

Leptocimex boueti (Brumpt, 1910) Cimex hemipterus (J.C.Fabricius, 1803)

moderate
climate

tropical
area



o Middle East – cohabitation in caves with bats 
o Ancient Greece  - 400 years before Christ 

3500 yr. before Christ - a bed bug from clothes of farmer, village Amama, Egypt

*Panagiotakopulu & Buckland (1999); Davies et al. (2012) 

30 – 18 °C ideal conditions

24 – 128 dana 

5 – 6 months without food 

- Caves, dwellings, nests, tree hollows
- Paper, wood, textile

Bed bugs – Cimicidae (swallow bugs, bat bugs)



anticoagulants + NO3

….27 human pathogens potentially can survive in bed bugs….. 

Infestation symptoms:
✓ Pain and swelling
✓ Blood loss
✓ Anaphylaxis 
✓ Erythema - rashes
✓ Anaemia 
✓ Neurosis
✓ Insomnia
✓ Irritability
✓ Paranoia 

* Froggett, 1919; Usinger, 1966; Doggett & Russell, 2008

Flea Bed bug

CO2
- phototaxia

> 10 °C

!!often wrong diagnosis!!

…secondary bacterial infection…

Bed bugs – Cimicidae (swallow bugs, bat bugs)



!!resistence!!

Rachel Carson (1907 – 1964) 

!!population increase!!

Dichloro-diphenyl-
trichloroethane

DDT

Hydrogen cyanide

* Froggett, 1919; Doggett & Russell, 2008

chemical + mechanical control

Behavioural

Physiological  

Pyrethroids
Neonicotinoids

Vacuum
Isolation of infected material

2001. Stockholm Convention

Bed bugs – Cimicidae (swallow bugs, bat bugs)



Occasionally humans can be host to:

✓ Swallow bug

✓ Bat bug 

✓ Mexican chicken bug

CO2 TRAPS

Veterinary importance

Damage in polutry

INDICATION – faecal spots
skin lesions
decreased eggs production

Bed bugs – Cimicidae (swallow bugs, bat bugs)



Today  - resurrection of bed bugs with significant increase of populations worldwide

Bed bugs – Cimicidae (swallow bugs, bat bugs)







What tomorrow brings?

...if pandemic continues – serious consequences on 
tourism and economy..

...costs in billions of dollars – replacement of electronic 
devices  (computers, tv, radio..), furniture and textiles 
from households..

...higher energy consumption – minimum washing of
textile at 60 °C ...

....increased use of insecticides and toxic chemicals as 
well as producing of waste…
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head (caput)

1. thorax
segment 

(prothorax)

2. and 3. thorax segment + 
abdomen

(pterothorax-abdomen)

genitalia

Order COLEOPTERA - beetles

- ˃ 350 000 species 

- holometabolous 

- veterinary and medical significance < 100 species

- grč. elytron – cover, sheath

- antennae 11 segments; sexual dimorphism

- chewing mouthparts

*Crowson, 1981 



canthariasis

scarabiasis

blisters

irritation

respiratory
allergies

gastrointestinal
disturbances

*Krinsky, 2015 

pathogen 
vectors

toxins

intermediate
hosts

mechanical
damage

Order COLEOPTERA - beetles



vectors of 
pathogens

Alphitobius diaperinus Panzer, 1797
Lesser mealworm

Salmonella sp. 

Escherichia sp. 

Streptococcus sp. 

Bacillus sp. 

Aspergillus sp. 

Virus of bird flue

Virus of chickenpox

Rotaviruses 

*Krinsky, 2015; Axtell, 1999 

pupae

Order COLEOPTERA - beetles



*Tanaka i sur., 2017

Hymenolepis diminuta (Rudolphi, 1819)
rat tapeworm

Tenebrio molitor Linnaeus, 1758
mealworm

Hymenolepis nana Ransom, 1901 –
dwarf tapeworm; human infection

intermediate
hosts

Order COLEOPTERA - beetles



Raillietina cesticillus Molin, 1858
broad-headed tapeworm

Taenia saginata
Goeze, 1782 – cattle 

tapeworm

Gongylonema pulchrum
Molin, 1857

Macracanthorhynchus hirudinaceus (Pallas, 
1781) - the giant thorny headed worm

intermediate
hosts

Order COLEOPTERA - beetles



Family Meloidae – blister beetles

Cantharidin

Lytta vesicatoria (Linnaeus, 1758) –
spanish fly

18-24 hours after contact

*Krinsky, 2013

toxins

Order COLEOPTERA - beetles



Family Staphylinidae – rove beetles

• toxin pederin – extremely strong – synthesis by Pseudomonas spp. (20 species)  

Paederus sp. 

• irritation 24 – 72 hours after contact

Mirror irritations; purulent ulcers

♀

*Uzunoğlu i sur., 2017; Pierce i sur., 2018

toxins
Order COLEOPTERA - beetles



Dermestidae – skin beetles

Scarabaeidae – scarab beetles

Caccobius sp.Onthophagus sp.
*Krinsky, 2015 

mechanical
damages

Dermestes maculatus
De Geer, 1774 – hide beetle

Order COLEOPTERA - beetles



Family Coccinellidae – ladybugs

Alkaloids

Harmonia axyridis (Pallas, 1773)

Resveratrol

*Mičetić Stanković i sur., 2011 

Order COLEOPTERA - beetles



ingestion

fever

dehydration
gastritis

death
fever

Macrodactylus subspinosus (Fabricius, 1775)

Veterinary importance

*Krinsky, 2013

Order COLEOPTERA - beetles

dehydration
death
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