RESPIRATORY SYSTEM

Respiration = exchange of O, & CO, over moist respiratory surface
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INTERNAL RESPIRATION
Glucose + O,= H,O + CO, + energy
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RESPIRATION:

u ANAEROBIC (no oxygen = glycolysis)

u AEROBIC (oxygen, evolutionary younger)
- when there was enough oxygen in atmosphere

- organisms have more energy



AEROBIC transpiration features

Closely connected to circulation

Respiratory surface must be wet

origin
1. ectodermal gills/tracheas (polychaetes, crustaceans, echinoderms, insects) skin twist

2. endodermal gills/lungs (vertebrates) from front part of digestive tract



- protists, sponges, platodes, cnidarians, round worms, plankton crustaceans, some annelids,
amphibians and other animals in small quantity)

Small animals (big surface, small volume)
Body surface thin
Aquatic habitats/wet habitats

Low metabolic activity




aquatic animals:

external gills (
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snails
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http://en.wikipedia.org/wiki/File:Meganyctiphanes_norvegica2.jpg
http://en.wikipedia.org/wiki/File:Euphausia_gills.jpg

Internal gills bigger, protected by body parts (some snails, bivalvs,
cephalopods, some crustaceans, fish)

Internal gills

Pharyn
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Invertebrates

U gills developed on the coxa of walking legs, or as a skin fold




Bivalves

One pair mantle cavity

invertebrates
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invertebrates

Gills in cephalopods

cavity




invertebrates
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invertebrates

ECHINODERMS
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sea water enters the system (respiration, circulation, feeding, moving)
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invertebrates
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- Sea cucumbers - respiratory tree from cloaca + ambulacral system

- lentacles
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Phylum Chordata subphylum Tunicata & Cephalochordata

Gills developed from the front part of digestive tract

most primitive respiration and feeding
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Phylum Chordata) subphylum Vertebrata

- once jaws were developed, no more dual function real gills developed
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vertebrates

Water flows over gills opposite from the blood in the vessels

Countercurrent exchange Concurrent exchange
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terestrial Insects

- Invagination of cutilce tubes
- Stigma / spiracle

- Tracheas

- Tracheoles
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Tracheal qills (in water larvae of Insects)

Ephemeroptera

Plecoptera



- Terrestrial snails

Terrestrial vertebrates- ventilation - Diffusion - mantle

astropoda  Helix o pomatia
Pulmonata '




amphibians

simple

- lungs(~65%) i skin (~35%)
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- They swallow the air



http://en.wikipedia.org/wiki/File:Caerulea3_crop.jpg

reptiles

- Using only lungs bronchus

- Lungs a bit more complex



mammals
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- To produce sound- syrinx

https://www.youtube.com/watch?v=Z2GhVXgMoz4g


http://ibc.lynxeds.com/files/pictures/PAC-17-DIGITAL.jpg

Circulatory system



ROLES

wcarries oxygen, nutrients, and hormones to cells, and
removes waste products, like carbon dioxide
wimmune reaction,

wthermoregulation,



- Single cell organisms, flatwornpgseudooelomatac no special
circulatory system,;

- Other multicellular animalg circulatory system exist, the role is
carried out by body fluids

Animals could not become bigger and more active without well
developed circulation


http://4.bp.blogspot.com/-EOu58BA9bR0/TWcVYNV-dDI/AAAAAAAAAB4/YgGNp1y0JKw/s1600/anaerobic_and_micro-aerophilic_protozoa_1153235625_aampw.jpg

Body fluids ¢ mainly water
- extracellular
- Intracellular

Total body water volume =
40 L, 60% body weight

Extracellular fluid volume =
15 L, 20% body weight

Intracellular fluid volume =
25 L, 40% body weight
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Extracellular ;

dghydrolymphg- similar to surroundingwatecA G A& y 20 GKS LINPRdzOO 27

Body products(contains respiratorpigments:

U coelom fluids

t haemolymph - animals with open circulatory system

Slika 10.226. Optjecanje kod oblica: 1 — pseudo-
cel, 2 — probavilo

u blood and lymphg animals with close circulatory system



RESPIRATORY PIGME(CFROMOPROTESY

- complex proteins with metal ion in their structure

- dissolved in the body fluids or linked to special cells

/ \ Erythrocytes- vertebrates

haemocytes invertebrates P

-




- Fellon as central metal ion:

K Haemoglobin(vertebrates, some crustacean), linked to cells, withred

KHemerythrin(some polychaetegbrachiopodsacornwormsor Enteropneusta.), linked to
cells, with O2violet-pink

HaC

B chain 1 B chain 2

HsC

Fe?*
Heme

« chain 1 « chain 2
COOH COOH
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//upload.wikimedia.org/wikipedia/commons/6/62/Priapulus_caudatus.jpg
//upload.wikimedia.org/wikipedia/commons/e/ea/Liospiriferina_rostrata_Noir.jpg

- Culion ascentral:

Khaemocyaning dissolved in body fluid (haemolymph or blood), with
oxygen blue
- polyplacophoracephalopods, some gastropods, crustaceans
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//upload.wikimedia.org/wikipedia/commons/a/a0/Hemocyanin_Example.jpg
//upload.wikimedia.org/wikipedia/commons/3/33/Octopus3.jpg

circulatory system type:
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overview
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Opencirculatorysystem
wmolluscs- snaills
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wmolluscs- bivalvs
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wmolluscs - cephalopods

WCLOSED SYSTEM

Aheart (ventricle + 2 atriums) branchial hearts



http://sh.wikipedia.org/wiki/Datoteka:Cuttlefish.jpg
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Opensystem

warthropods

insects
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AEchinodermg not developedwell = ambulacralsystem

Radial canal

Phylum Chordata subphylum Tunicata & Cephalochordata
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http://en.wikipedia.org/wiki/File:Royal_starfish_(Astropecten_articulatus)_on_the_beach.jpg

CLOSED CIRCULATORY SYSTEM
Invertebrates

Nemertina(ribbon wormg ¢ the 1. Annelids¢ coelom fluid and blood
with closed system
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vertebrates: Closesystem

Aguatic - Breathing with gills
1 circulatory Aystemo  single-loop GLL_CAPILLARIES

Deoxygenated blood into heart

(1 atrium, 1 ventricle)
Caplllary beds
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Artery
(0,-rich blood)
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vertebrates:

Terrestrial T breathing with lungs
2 cilircul at ccdoubleAm®y s

DOUBLE CIRCULATION

PULMONARY

CIRCUIT @ Vena cava from body

@ Aorta to body

Pulmonary vein
from lungs

@ Pulmonary artery to
lungs

Capillaries of body organs
apart from the lungs

Heart

@ Lung capillaries



-When oxygen. blood started to return to heagtheart started to split intaarterial
parté and aveine part



