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Ranh gidi cua

Mang nap mang

Luoc mang

Cung mang

Intestine

Esophagus Stomach Intestine

Anus

lorus
Py Stomach  Bjle duct
| Pylorus
Bile duct } :._—_._:
Stomach Pyloric caeca 1
Esophagus Anus

Bile duct I
Intestine

(A) Loricariidae (B) Perca (C) Esox lucius
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(a) Hoplosternum

(a)Nudt khéng khi vao rudt

(b) Cé cac co quan hd hap phu
trén mang, giup gia tang viéc
thu nhan oxy

. Protopterus

... Electrophorus
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(c) C6 phdi & vung lung, gitp hé hap trong khdng khi
(d) nuét khi vao miéng, oxy sé duoc hap thu qua
thanh miéng



(a & b) miéng mad ' ra
dé khi cé thé vao
bubng khi & phia
trudc

(c) Khi d3 duoc sty
dung & buéng khi
sau thoat qua khe
mang

Pneumatic
tube

(a) chét sphincter
gitra budng khi
trudc & budng khi
sau m@ ra, cho
phép khi tran vao
bubng khi sau



(a) Physostomus: Bong boi két ndi vdi vung yét
hau théng qua 6ng Pneumatic; thé tich khi

Tem— T o trong bong boi cé thé duoc kiém sodt bang
Pneumatic duct * . . —————n ; ~ A PR N s z
) I———— () [ F— i cach nuét thém khi tir miéng & khi thoat ra
iglend Loy _ ngoai qua 6ng Pneumatic;
(a) Physostomous (b) Physoclistous . , . a L oA ~ ..
(b) Physoclistous: bong boi khong cd lién két vai
| Arterial P i yét hau; thé tich khi trong béng boi cling nhw
Rete < capillary - N e T s . N i v e i .
miabile | Venous \ o L Ris=" sy can bang ap suat duoc kiém soat thong
\capillary \ e V2 e , . v ’.
e ) gua nut mao mach (rete mirable) hoac tui
B ) et
D T SR oval
(c) Swim bladder Gas gland

(c) Rete mirable (nit mao mach): khi mau roi khoi tuyén khi ctia bong boi tir cac tinh
mach cua rete, acid lactic duwoc thém vao dé lam gidm oxy & hemoglobin. Vi vay oxy
dwoc bai xuat ra, di vao cac dong mach 1an cdn di dén ndt mao mach. Két qua la oxy
dwoc gia tang trong cdc mau & dong mach khi tdi bong boi, tao nén chénh léch ndng
dd oxy gitra ddng mach va bong boi, khién cho oxy di tir mach mau vao béng boi.
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bM lung ’ /// | DM dubi
DM téi mang — %, // | —

DM canh
TM canh N
TM r&i mang AN DM mang
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(a) Osmoregulation in a marine fish (b) Osmoregulation in a freshwater fish

Gainof waterand  Excretion  Osmatic water Gain of water and Uptake  Osmotic water

salt ions from food  of saltions loss through gills some ions in food of saltions gain through gills
fromgills  and other parts '

of body surface

by gills and other parts
17/ of body surface

SALT WATER
Gain of water Excretion of salt ions and Excretion of salt ions and
and salt ions from small amounts of water in large amounts of water in
drinking seawater scanty urine from kidneys dilute urine from kidneys
- Sng trong mdi trudng nuwdc bién, néng - SGng trong mdi trudng nuwdc ngot, ndng
dd mudi ngoai mdi trwdng cao hon néng dd mudi ngoai mdi trwdng thdp hon néng
dd mudi cda dich co thé. dd mudi cda dich co thé.
- C4 c6 xu hwdng bi mat nudc va nhén - C4 ¢ xu huwdng dao thai mudi va nhén
thém muéi. thém nudc.
- Nuwdc tiéu it, ham luong urine trong - Nuwdc tiéu nhiéu, ham lvgng urine
nwdc tiéu hoi thap hon trong dich co trong nwdc tiéu thap hon nhiéu so voi

thé trong dich co thé
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(2) Sarcopteryg

(1) Actinopteryg
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(a) Osteolepiform (a)
(Eusthenopteron): gbc vay
ngwc & vay bung cé cac

xwong bén trong nang d& Evathonopten
Fibula ~ Mhaamaiiad Clethrum
(b) Panderichthyid ) opecorme L und™ T
. A A Fibulare &HE — y - ) o
(Panderichthys): goc vay P W, Ay PN B ==

ngwc & vay bung cé
xuong bén trong; co thé
dep huwdng lwng bung,
vay lung & vay dudi tiéu
giam, mat nam phia trén
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(c) Tetrapodlike fish (Tiktaaliki.é)
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(c)
(d) Acanthostega,early tetrapod
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