
Excretory system 

The function of the excretory system to 
remove wastes from the body. These wastes 
include water, CO2, nitrogen, and salts 



Ammonotelic animals 
NH3 

 
Most of the aquatic animals including protozoans, 

crustaceans, platyhelminths, cnidarians, poriferans, 
echinoderms, fishes, larvae/ tadpoles of amphibians are 

ammonotelic ς extract ammonia. 
 

 
- ammonia easily pass through the body surface  
- it often does not require special excretion organs to remove it (it diffuses through e.g. gills) 
 



Ureotelic animals 
 

(NH2)C=O  
 

A ureotelic organism excretes excess nitrogen as urea. Urea is 
less toxic and needs less water in comparison to ammonia.  

 
 
- Cartilage fish, terrestrial amphipods, mammals 



URICOTELI animals 
 

(CH3)3N=O  
 

The uricotelic organism excretes uric acid or its salts. In 
contrast to ammonia and urea, uric acid is the least toxic and 

the least soluble in water. 
 
 

- reptiles, birds, terrestrial snails, insects,Χ 
 
 



- Contractile vacuole - (1 or more)  

- osmoregulation + ammonia 

Á Protists 

- Body surface 

OVERVIEW 



αǊŜŀƭέ ŜȄŎǊŜǘƛƻƴ ƻǊƎŀƴǎ ƛƴ ƳǳƭǘƛŎŜƭƭǳƭŀǊ ŀƴƛƳŀƭǎ 

о αǿŀȅǎέΥ 

Å invagination of the surface into animals - PROTONEFRIDIUM 

Å unfolding of the mesodermal walls of the body towards the outside - METANEFRIDIUM 

Å unfolding of the intestine -  Malpighian tubules 

exceptions: 



Phylum - PORIFERA (SPONGIA)) 
 
- No specila organs 

 

 

 Amoebocytes ï when they are full ï to the surface and 

fall apart 



Phylum Cnidaria 

 

-No special organs 
 

- excrets in the gastrodermal cells and out of the body  



ü protonephridia (invagination)  

ü flame cells or solenocytes are the excretory structures in Platyhelminthes/ flatworms, Rotifers, 

some annelids and Cephalochordate(Branchiostoma). 



Å a pair of metanefridia ï filter fluid from pericardial cavity 

Phylum MOLLUSCA 

METANEFRIDIUM 
(unfolding of the mesodermal walls of the body towards the outside) 

- Animals with bigger bodies (molluscs, annelidsΧΦύ 



(metanfridum) 

αkidneyέ 

METANEFRIDIUM 



Annelida  

- metanefridia, repetition from segment to segment  

- On the surface of blood vessels PODOCYTES - specialized epithelial cells that cover 
the outer surfaces of capillaries ς filter the blood ς into coleom fluid ς into 
nephrostome 

METANEFRIDIUM 



phylum ARHTROPODA 

Å partially through gills or body surface 

Å partially through organs similar to excretory organs in 

annelids  

ω antennal glands (green glands) ς open at basis of 

antennae (CRUSTACEANS) 

 

Å Malpighian tubules 

ÅMidgut-intestine (INSECTS; SPIDERS) 

nephridiopore 

METANEFRIDIUM 



- No special organs ς ambulacral system  

Phylum Echinodermata 



1. Blood vessels (glomus) close to nephrostomes ς collection tubes = pronephric tubules 

ς pronephric duct = PRONEPHROS 

2. Blood vessels (glomerulus) αŜƴǘŜǊέ nephrostome (= .ƻǿƳŀƴΩǎ ŎŀǇǎǳƭŜ) ς mesonephric 

duct = MESONEPHTOS 

3. System gets more and more complex and orgaised = METANEPHROS 

phylum CHORDATA ς subphylum Vertebrata 



  1. PRONEPHROS  
  cyclostomata, fish and amphibian larvae 

 

    

- Next to pronephirc duct aǸƭƭŜǊΩǎ tube ς in 
females it servs as oviduct 

aǸƭƭŜǊΩǎ ǘǳōŜ 



    2. MEZONEPHROS OR WOLFFôS CORPUSCLE  

   fish & amphibians; reptiles, birds & mammals during 

embrional develop. 
 

- glomeruls get into tube (= Bowmanôs capsule) and form  

                                                                      Malpighian body 

- Mesonphric duct =  Wolffôs tube, in amphibinas both spermiduct and 

uretra 

podocytes 

1 

2 



3. METANEFROS 
    - reptiles, birds & mammals  

 

- Numerous Malpighian bodies (=glomeruls + Bowmanôs capsule)  

- Together with metanefric tube -  nephrons 
 

  



 

3. METANEFROS 



ωFISH 
 
 - mesonephros (larvae have pronephros) 
- dorsally 
 
   



ωAmphibians 
 
- Mesonefros (larvae have pronephros) 
 

MALE FEMALE 

kidney 



ω Birds 

- u ƭƧǳǎƪŀǑŀ se voda reapǎƻǊōƛǊŀ ǳ ƴŜőƛǎƴƛŎƛ 

ω Reptiles 

- Metanephros  
- Uricotelic  
- No urinary bladder  
 

- Metanephros (all amniota have it)  
- Complitely separated from reproductive system 
- Uricotelic  
 

ω Mammals  

- Metanephros  
- Ureotelic 
 



 

REPRODUCTIVE SYSTEM 

The tissues, glands, and organs involved in producing offspring  



Omne vivum ex vivo 

I. ASEXUAL REPRODUCTION 

MITOTIC DIVISIONS NEW INDIVIDUALS (protists, numerous invertebrates) 

1 parent Ÿ two or more descendants ï identical as parent (clones)   

(first type of reproduction) 

Louis Pasteur  

II. SEXUAL REPRODUTION 

MEYOTIC DIVISION (GAMETOGENESIS) ï germ cells (eggs and sperms)  

2 parents ï when nuclei are merged - zygote or fertilised egg  

*1 parent ï parthenogenesis 

(wide spread, exist in all animal groups) 



Binary fission 
-Parent dissapears 

I. ASEXUAL REPRODUCTION 



Multiple fission 

 
- Many descendants, parent dissapears 

 

 

 

 

 

 

 

 

- protists ï amoeba, Haemosporida (e.g. Plasmodium malarie)é. 



Budding  

- Parent survive 

 

Formation of coral colony via asexual budding 



 

1. GONADS - organ that produces gametes; a testis or ovary.  

   (ovotestis both gamet types, e.g., some snails) 

 

2. GONODUCTS - tubes leading from a gonad to the exterior, through which gametes pass 

(oviduct ï Müllers tube; spermiduct ï Wolf s tube) 

 

3. ADDITIONAL ORGANS FOR COOPULATION, GLANDSé. 

II. SEXUAL REPRODUCTION 



GONOHORISTIS 

= separate sexes 

 

sexual dimorphism  

- primary sexual features 

(difference in the reproductive organs) 

 

- secondary sexual features 

The rest that differs females and males  

 

HERMAPHRODITES 

= both female s and male s gonads 

 

 to avoid self insemination, gametes don t ripe  at the same time  

proterandry  first male s gametes 

protoginy  first female s gametes 



SEXUAL REPRODUCTION PROTISTS 



SEXUAL REPRODUCTION MULTICELLULAR ANIMALS 



SEXUAL REPRODUCTION MULTICELLULAR ANIMALS 



- Many males pack sperms into packages spermatophores (cephalopods, insects, 

crustaceans, terrestrial snails, leaches) 

Spermatophores from Sepia officinalis 

Spermatophores from Orchesella vilosa 

Spermatophores on female crayfish  

../../../../My Documents/BUSTER/zoologija/zoologija movies/zoo 5/AranRep1.MOV
../../../../My Documents/BUSTER/zoologija/zoologija movies/zoo 5/emperor scorpion courtship.mov


- Bigger than sperms (food storage for embryo) 

 

- Cytoplasm with nucleus + egg yolk 
      (= lipids, proteins .) 

 

 

Å Egg types (depend on the quantity and position of the egg yolk) 

 

1. Telolecithal - refers to the uneven distribution of yolk in the cytoplasm of ova found in birds, 

reptiles, fish, and monotremes. The yolk is concentrated at one pole of the egg separate from 

the developing embryo.  

2. Centrolecithal - describes the placement of the yolk in the centre of the cytoplasm of ova. Many 

arthropod eggs are centrolecithal.  

 

3. Isolecithal - refers to the even distribution of yolk in the cytoplasm of ova of mammals and other 

vertebrates 

 

4. Alecithal  no yolk (mammals with placenta) 

 

Egg cells (ova)  



FERTILISATION: 

 

1. EXTERNAL- mainly in water, many germ cells, no 

organs for copulation 

 

2. INTERNAL - terrestrial taxa   

- smaller number of germ cells 

- organs for copulation exist 



* parthenogenesis 
 includs egg and not sperm  

haploid parthenogenesis - haploid organisms (some wasps, ants ) 

diploid parthenogenesis  diploid organisms (some insects, crustaceans ) 



Life cycle cnidarians  

Both sexual and asexual reproduction  metagenesis 

overview 

sexual 

asexual 



Phylum Platyhelminthes (Turbellaria, Trematoda, Cestoda) 

 SEXUALLY  

- Mainly hermaphrodistes 

- Internal fertilisation   

- Fertilised eggs with hard shell (protection)  ASEXUALLY (BINARY FISSION) 

Turbellaria 

metagenesis 



Along body, open on the surface, external fertilisation 

phylum NEMERTINA (NEMERTEA) (ribbon worms) 



Phylum Nematoda 

 sexual dimorphism 

 body filled with reproductive system 

 internal fertilisation 

Female lays up to 200 000 eggs/day 

- Eggs are well protected (up to 7 

year in the soil) 



 
   - some hermaphrodites (terrestrial, in freshwaters) 
 
   - fertilisation either in the mantle cavity or in the water  
 
   - from fertilised egg ς larvae (trochophore, veliger, glochidia) - adult 

Phylum MOLLUSCA 

veliger 

trochophore 

glochidia 

http://pl.wikipedia.org/wiki/Plik:Haliotis_asinina_trochophore.jpg


correct host 

glochidia ς freshwater larvae 
Å internal fertilisation 
 

Bivalvia 



Phylum ANNELIDA 

2 

1 

3 

4 

5 

6 

7 

8 

9 

aŀƭŜΩǎΥ 2 pairs of testes (1) 
              1 pair of spermiducts (4) 
              male gonopores (5) 
 
CŜƳŀƭŜΩǎΥ 1 pair of ovaries (6) 
            1 pair of oviducts (7) 
             female gonopores (8) 
           2 pairs of sperm storages (9) 

- hermaphrodites 
- external fertilisation 



ω gonohorist  (mainly) 
     

Phylum ARHTROPODA 

Scorpiones  

Arachnida 

e.g.: Habronattus tarsalis 
http://www.youtube.com/watch?v=
BMjniVovzI8 

Crustacea 

Insecta 

file:///H:/PREDAVANJA GORAN/zoo mov/tarsalis.mov
file:///D:/zoologija/zoologija movies/zoo 5/salticidae/tarsalis.mov
file:///D:/zoologija/zoologija movies/zoo 5/salticidae/tarsalis.mov
file:///D:/zoologija/zoologija movies/zoo 5/salticidae/tarsalis.mov
file:///D:/zoologija/zoologija movies/zoo 5/salticidae/tarsalis.mov


(ekskrecija se obavlja 
ǇƻƳƻŏǳ ŀƳŜōƻŎƛǘŀ ƛ 
ŀƪǎƛƧŀƭƴŜ ȌƭƛƧŜȊŘŜ όőǾǊǎǘƛ 
ekskreti) - matek 
voda i ostaci metabolizma se 
mogu transportirati 
ǾƻŘƻȌƛƭƴƛƳ ǎǳǎǘŀǾƻƳ 
amebociti u celomskim 
cijevima mogu prenositi 
metabolite na bilo koji 
ǇŜǊƳŜŀōƛƭƴƛ Řƛƻ ƪƻȌŜ ƎŘƧŜ ǎŜ 
odvija i izmjena plinova 
nema osmoregulacijskih 
mehanizama) 

optjecajni sustav: 
slabo razvijen - ǇƻǇǳǘ ȌƛǾőŀƴƻƎ ƛ ǾƻŘƻȌƛƭƴƻƎ ǎŀǎǘƻƧƛ ǎŜ 
ƻŘ ǇǊǎǘŜƴŀǎǘŜ ƪǊǾƴŜ ȌƛƭŜ ƻƪƻ ǳǎǘŀ ƻŘ ƪƻƧŜ ƛŘŜ р 
ȊǊŀƪŀǎǘƛƘ Ȍƛƭŀ ƛ ƧƻǑ ŘǾƛƧŜ ǳȊ ǇǊƻōŀǾƛƭƻ όǇǊŀǘŜ Ǝŀύ 
prati metacel? 
ƘŜƳŀƭƴƛ ǎǳǎǘŀǾ ǎŜ ǊŀȊǾƛƻ ƛȊ ŎŜƭƻƳǎƪƛƘ ǑǳǇƭƧƛƴŀ Κ 
zoology 
sastoji se od traka tkiva (strands of tissues) koje 
ƻƪǊǳȌǳƧŜ όŜƴŎƛǊŎƭŜύ ōƻŘƭƧƛƪŀǑŀ ōƭƛȊǳ ǾƻŘƻȌƛƭƴƻƎ 
prstena i odvaja radijalni kanal u svaki krak 

ω gonohorist 

 - external fertilisation 

  

Å Lie as 10 (2N) paired structures at the base of ambulacral grooves. 

Å Sexes are separate, and discharge gametes into the sea water in response to 
chemo-stimulus of other gametes. 

Å There are 2N gonopores, ie 2 per arm in asteroidea. 

Å Gonads can be large - echinoid gonads almost fill the test, and can be eaten as a 
delicacy. 

 

ǊŀȊƳƴƻȌŀǾŀƴƧŜ 
spolovi razdvojeni 
ƴŜ ǇƻǎǘƻƧƛ ǎǇƻƭƴƻ ŘǾƻƭƛőƧŜ 
ƻōƛőƴƻ ǳ ǎǾŀƪƻƧ ƳŜŚǳȊǊŀŎƛ ƛƳŀƧǳ Ǉƻ ƧŜŘƴƻ ƛƭƛ ǾƛǑŜ ǇƭƻŘƛƭŀ όƪƻŘ ƴŜƪƛƘ ƧŜȌƛƴŀŎŀ ƛƘ ƧŜ ƳŀƴƧŜ ŀ ƪƻŘ ǘǊǇƻǾŀ ǎŀƳƻ 
jedno) 
ƻǇƭƻŘƴƧŀ ƻōƛőƴƻ ǾŀƴƧǎƪŀ - zigota - Ƙƻƭƻōƭŀǎǘƛőƪƻ ōǊŀȊŘŀƴƧŜ - ǇƭǳǘŜǳǎ  όǇƭƛǾŀƧǳŏŀ ǎ ǘǊŜǇŜǘƭƧƛƪŀƳŀύ - svaka 
ǎƪǳǇƛƴŀ ƛƳŀ ǎǾƻƧ ƴŀȊƛǾ Ȋŀ ƭƛőƛƴƪǳ 
ƴŜƪŜ ȊǾƧŜȊŘŀőŜ őǳǾŀƧǳ ƧŀƧŀ ƛ ƳƭŀŘŜ ƻƪƻ ǳǎǘŀ 
ǎŀƳƻ ƧŜŘƴŀ ȌŜƴƪŀ ƧŜȌƛƴŎŀ - ǾƛǑŜ ƳƛƭƛƧǳƴŀ ƧŀƧŀǑŎŀ 
ōƻŘƭƧƛƪŀǑƛ ƛƳŀƧǳ ȊƴŀǘƴŜ ǊŜƎŜƴŜǊŀŎƛƧǎƪŜ ƳƻƎǳŏƴƻǎǘƛ - ȊǾƧŜȊŘŀőŀ ƳƻȌŜ ƻōƴƻǾƛǘƛ ƪǊŀƪƻǾŜΣ ŀ ƧŜȌƛƴŀŎ őŀƘǳǊǳ 
ǘǊǇƻǾƛ ǊŜŀƎƛǊŀƧǳ ƴŀ ǾŀŚŜƴƧŜ ƛȊ ǾƻŘŜ ƛ Ƨŀƪƛ ǇǊƛǘƛǎŀƪ ƛȊōŀŎƛǾŀƴƧŜƳ ǳƴǳǘǊ ƻǊƎŀƴŀ ƪƻƧŜ ƪŀǎƴƛƧŜ ǊŜƎŜƴŜǊƛǊŀƧǳ 
ŜǾƻƭǳŎƛƧŀ ōƻŘƭƧƛƪŀǑŀ 
Ŧƻǎƛƭƴƛ ƻǎǘŀŎƛ ōƻŘƭƧ ƧƻǑ ƛȊ ƪŀƳōǊƛƧŀ - ƴŀ ǘŜƳŜƭƧǳ ƴƧƛƘƻǾŜ ōƛƭŀǘ ǎƛƳ ƭƛő ǇǊŜǘǇƻǎǘŀǾƭƧŀ ǎŜ Řŀ ƧŜ ƴƧƛƘƻǾ ǇǊŜŘŀƪ ōƛƻ ōƛƭ 
ǎƛƳ ȌƛǾ ƪƻƧŀ ƧŜ ǇǊŜǑƭŀ ƴŜ ǎƧŜŘƛƭŀőƪƛ ƴŀőƛƴ ȌƛǾƻǘŀ - uvjetovalo razvoj zrakaste simetrije - s vremenom se u tih 
ǎƧŜŘ ȌƛǾ ƻƪƻ ǘƛƧŜƭŀ ǊŀȊǾƛƻ őǾǊǎǘ ǎƪŜƭŜǘ Ȋŀ ȊŀǑǘƛǘǳ 

Phylum Echinodermata 

gonads 


