
 

 

RESPIRATORY SYSTEM 

Respiration  = exchange of O2 & CO2 over moist respiratory surface 



EXTERNAL RESPIRATION 

Exchanges Gases Between the 

respiratory surface and the 

Bloodstream.  

INTERNAL RESPIRATION 

Within the cell 

Gas transport 



INTERNAL RESPIRATION 

  Glucose + O2= H2O + CO2 + energy  

glikoliza = 2 ATP 

Krebsov ciklus = 2 ATP 

respiratorni lanac = 32 ATP 
mitohondrij 

piruvat 

glukoza 

O2 

NADH 

FADH2 

H2O 

CO2 

citoplazma 

ADP + fosfat + E = ATP 



RESPIRATION: 
 

 
 

 u ANAEROBIC (no oxygen = glycolysis) 

  

 

 u AEROBIC (oxygen, evolutionary younger) 

 - when there was enough oxygen in atmosphere 

 - organisms have more energy 



- Animals use: 

    I. body surface 

    II. gills 

    III. tracheas 

    IV. lungs 

 

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 

 

 

I. Body surface 



neki vodozemci 

 

 
 aquatic animals:  

 

 external gills 
 

 

 

 

 

 

 

snails 

Some amphibians 

tadpole 

II.  gills 



Polychaeta ï a pair of gills on each segment 

GILLS 

chaeta 

parapodium 

Body 

segment 

Krill 

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) 



Invertebrates 

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

gills 

gills 



Bivalves 

 

One pair mantle cavity 

  

invertebrates 



Gills in cephalopods 

 

Mantle  

cavity 

gills 

invertebrates 



ġkrga 

Crustaceans 
invertebrates 

škrge 

gill 

pereopod 



ECHINODERMS 

Ambulacral system 

  

 

 sea water enters the system (respiration, circulation, feeding, moving) 

 

invertebrates 

https://www.youtube.com/watch?v=K2G7L5hcEt8 

MADREPORIT 

file:///H:/PREDAVANJA GORAN/zoo mov/ASTEWAT1.MOV


- Sea urchins invertebrates 



- Sea cucumbers  - respiratory tree from cloaca + ambulacral system 

 

  

 

 

file:///H:/PREDAVANJA GORAN/zoo mov/HOLOGAS1.MOV


Gills developed from the front part of digestive tract  

most primitive  respiration and feeding 

 

Tunicate 

kopljača 

Phylum Chordata  subphylum Tunicata & Cephalochordata 

Lancelet 



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

  

Phylum Chordata)  subphylum Vertebrata 



water 

blood 

Water flows over gills opposite from the blood in the vessels  

vertebrates 



 
 terestrial Insects  

- Invagination of cutilce  tubes  

- Stigma / spiracle 

- Tracheas 

- Tracheoles 

 III.  tracheas  

http://www.google.hr/url?url=http://www.inds.co.uk/slides/slides.php?category%3D140%26class%3D250&rct=j&frm=1&q=&esrc=s&sa=U&ei=7BR_VPbPJ4fiO9rXgZgF&ved=0CBgQ9QEwAg&usg=AFQjCNEJve-qpQ3sLojV6TZ36fX5n327kA


Tracheal gills (in water larvae of Insects) 

under 

Ephemeroptera 

Plecoptera  



 

Terrestrial vertebrates­ ventilation 

Terrestrial snails 

­ Diffusion - mantle 

IV. lungs 



amphibians 

- They swallow the air 

 simple 

- lungs(~65%) i skin (~35%) 

 

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


 reptiles 

 

- Using only lungs 

 

- Lungs a bit more complex 

trachea 

bronchus 



  mammals 

bronhiole 

alveoli 





BIRDS 

 

inhalation exhalation 

1 

1 

1 
1 

inhalation 
exhalation 



- To produce sound- syrinx  
 

https://www.youtube.com/watch?v=ZGhVXgMoz4g 

membrane 

ring 

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


 
 
 

Circulatory system 



ROLES: 

ω carries oxygen, nutrients, and hormones to cells, and 

removes waste products, like carbon dioxide 

ω immune reaction,  

ω thermoregulation,  

 
 
 
 



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

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

- Single cell organisms, flatworms, pseudocoelomata ς no special 
circulatory system;  

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


Body fluids  ς mainly water 
  - extracellular 
  - intracellular 



  

   

Extracellular 



 
ü coelom fluids 

 
ü haemolymph  - animals with open circulatory system 

 
ü blood and lymph ς animals with close circulatory system    
   

Extracellular :  

άhydrolymphέ- similar to surrounding water ς ƛǘ ƛǎ ƴƻǘ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ŀƴƛƳŀƭΩǎ ōƻŘȅ 

Body products  (contains respiratory pigments): 



 
 
 

 
    
 
 
 
 
 
 
 
        
 
 
 

crustacean 

 bival 

insect 
fish 

humani 

dog 

RESPIRATORY PIGMENTS (CHROMOPROTEIDS)  

- complex proteins with metal ion in their structure 

- dissolved in the body fluids or linked to special cells 

  haemocytes - invertebrates  

Erythrocytes - vertebrates 



- Fe-ion as central metal ion: 
 

Κ Haemoglobin (vertebrates, some crustacean), linked to cells, with O2 red 

Κ Hemerythrin (some polychaete, brachiopods, acorn worms or Enteropneusta ..), linked to 
cells, with  O2  violet-pink   

//upload.wikimedia.org/wikipedia/commons/6/62/Priapulus_caudatus.jpg
//upload.wikimedia.org/wikipedia/commons/e/ea/Liospiriferina_rostrata_Noir.jpg


  
    Κ haemocyanin ς dissolved in body fluid (haemolymph or blood), with 
oxygen blue 
- polyplacophora, cephalopods, some gastropods, crustaceans 

- Cu-ion as central : 
 

//upload.wikimedia.org/wikipedia/commons/a/a0/Hemocyanin_Example.jpg
//upload.wikimedia.org/wikipedia/commons/3/33/Octopus3.jpg


 circulatory system type: 



overview 

No special system: 
 
 

Single cell organisms, flatworms, pseudocoelomata ς no special system, transport 
done by cytoplasm  

Choanocytes take 
oxygen and food 

Cells of gastrodermis take 
oxygen and food 

//upload.wikimedia.org/wikipedia/commons/c/c3/Helicometra.jpg


ω molluscs - snails 

Open circulatory system 

intstin 

άlungsέ 

heart 

atrium 

ventricle 

pericard 



ventricel 
atrium 

ω molluscs - bivalvs 

pretklijetka atrium 

ventricel 



ωCLOSED SYSTEM 

Å  heart (ventricle + 2 atriums) + branchial hearts 

ω molluscs - cephalopods 

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


crustaceans 

ω arthropods 
Open system 



insects 

Open system 

ω arthropods: 

http://www.google.hr/url?url=http://animalia-life.com/grasshopper.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=OnOIVIj-BourOqCHgKgN&ved=0CB4Q9QEwBA&usg=AFQjCNHIok_y_tmKtwf4yvYuQtQ6KBAVFg


heart 

ÅEchinoderms ς not developed well = ambulacral system 

Open system 

Phylum Chordata  subphylum Tunicata & Cephalochordata 

Å OPEN SYSTEM 

Å Hear change direction of circulation 

http://en.wikipedia.org/wiki/File:Royal_starfish_(Astropecten_articulatus)_on_the_beach.jpg


Nemertina (ribbon worms) ς the 1. 
with closed system 

Annelids ς coelom fluid and blood 

CLOSED CIRCULATORY SYSTEM 
invertebrates: 

Dorsal vessel 

Ventral vessel άheartsέ 



 

Aquatic - Breathing with gills 

1 circulatory Ăsystemò = single-loop  

Deoxygenated blood into heart 

(1 atrium, 1 ventricle) 

Close system vertebrates: 



vertebrates: 

Terrestrial ï breathing with lungs  

2 circulatory Ăsystemsò = double loop 



-When oxygen. blood started to return to heart ς heart started to split into αarterial 
partέ and αveine partέ  
 


