C.lll HO HAP VA BONG BOI
= CAac van dé chung

% Tinh gia tri cua oxygen trong nwoéc

A Ham lwong oxygen trong nwéec rat thap so voi
trong khéng khi

@ C4tén nhiéu nang lwong dé bom mét lwong
nw&c [én qua mang

@ C& hap thu mét ti |é twong déi I&n oxygen tp
nw&c (Hb cua cé co ai lwc oxygen cao hon Hb cua
dong vat trén can)

@ C4 bi gi®i han dé gia tang dién tich mang
A Ham lwong oxygen trong nwéc giam khi nhiét
dd, dé man, va sw 06 nhiém hiru co’ tang

C.lll HO HAP VA BONG BOI
= CAc van dé chung

% Tinh gia tri cua oxygen trong nwoéc
A Ham lwong oxygen trong nwéec rat thap so voi
trong khéng khi

Concentration of O, (mL O, at STP/L)
at specified temperature

0°C 12°C 24°C
Air 210 200 192
Freshwater 10.2 7.7 b2
Seawater”® 8.0 6.1 4.9

7 The values given are for full-strength seawater having a salinity of 36 grkg.




C.lll HO HAP VA BONG BOI
= Cac van dé chung

< Swvan chuyén CO,

4 CO, hoa tan trong nwéc cao hon oxygen (9ap
35lan & 0°C)

Carbldﬁ_-df_oxidf_' .
 (tommig)

C.lll HO HAP VA BONG BOI
= CAc van dé chung

< Swvan chuyén CO,
4 CO, hoa tan trong nwéc cao hon oxygen (9ap
35lan & 0°C)
@ Ap suét riéng phan CO, thap
@ Tinh hoa tan cao va ham lwgng CO, thap trong
nwéc nén ham lwegng CO, trong mau ca rat thap so véi
dong vat trén can




C.lll HO HAP VA BONG BOI
= Co.ché ho hap

% Swvan doéng co'gidi &rca

C.lll HO HAP VA BONG BOI
= Co.ché ho hap

% Swvan doéng co'gidéi &rca
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C.lll HO HAP VA BONG BOI
= Co.ché ho hap

% Swvan doéng co'gidi &rca
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C.lll HO HAP VA BONG BOI
= Co.ché ho hap

% Swvan doéng co'gidéi &rca

Khe mang

Cidc phiéh mang

Déng
3 nuéc




C.lll HO HAP VA BONG BOI
= Co.ché ho hap

% Swvan doéng co'gidi &rca
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C.lll HO HAP VA BONG BOI
= Co.ché ho hap

% Swvan doéng co'gidéi &rca

Mau khéng Mdu mang
mang oxygen

Mao mac

dén mang Mao mach réi mang




C.lll HO HAP VA BONG BOI
= Co ché ho hap

% Swvan doéng co'gidi &rca
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C.lll HO HAP VA BONG BOI
= Cochéhohip

<% Tan sé ho hap (respiration frequency)
A Lachu ky ho hap ctia ca trong mét don vi tho
gian (chu ky hay lan/phut)




C.lll HO HAP VA BONG BOI
= Co.ché ho hap

% Swvan doéng co’'gidi & giap xac

C.lll HO HAP VA BONG BOI

= Co.ché ho hap
% Swvan doéng co’gidi & giap xac
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____= Swvan chuyen cac chat khi

C.lll HO HAP VA BONG BOI

+Oxygen
A Hb dé dang két hop vé&i oxygen, khdng can tac
dung xuc tac pﬁa enzyme ma chi phu thuéc ap
suat riéng phan oxygen (P-O,)

O mang (P-O, cao): Hb + O,— HbO, (OxyHb)
O moé (P-0, thap): Hb + O,« HbO,

s Dung Iwrong oxygen (oxygen capacity)
A Lalwong oxygen dworc mang b&i mau hay té
bao méau khi chang bao hoa oxygen (vol%)

-

Percent O, saturation of hemoglobin

___= Swvan chuyen cac chat khi

(a) Effect of pH (b) Effect of temperature (c) Effect of Pco,

C.lll HO HAP VA BONG BOI

< Pwong cong can bang oxygen
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saturation of hemoglobin
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C.lll HO HAP VA BONG BOI

< Pwong cong can bang oxygen
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= Swvan chuyén cac chat khi
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C.lll HO HAP VA BONG BOI
= Swvan chuyén cac chat khi

nguworc lai

A pH tang lam dwéng cong can bang oxygen dich vé
phia trdi = kha nang bado hoa oxygen cua Hb tang, va

ngworc lai

A Nhiét dé tang lam dwéng cong can bang oxygen dich
vé phia phai = kha nang bdo hoa oxygen cua Hb giam,

va ngwoc lai

< Pwong cong can bang oxygen

A CO, tang lam dwéng cong can bang oxygen dich vé
phia phai ® kha nang b&o hoa oxygen cua Hb giam, va




C.lll HO HAP VA BONG BOI
= Swvan chuyén cac chat khi

#Van chuyén khi CO,
A Van chuyén dwéi dang muébi bicarbonate
+ O cac mo
CO, + H,0 — H,CO, (huyét twong)
C.A
CO, + H,0 - H,CO, (héng cau)

H,CO, S H* + HCO,

C.lll HO HAP VA BONG BOI
= Swvan chuyén cac chat khi

#Van chuyén khi CO,
A Van chuyén dwéi dang muébi bicarbonate

KHbO, — O, + KHb (héng cau)
KHb + H* +HCO, — HHb + KHCO, (héng cau)

+ HCO, trao d6i véi Cl-

H* + ClI- (héng cau)
HCO, + Na* — NaHCO, (huyét twong)
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C.lll HO HAP VA BONG BOI
= Swvan chuyén cac chat khi

#Van chuyén khi CO,
A Van chuyén dwéi dang muébi bicarbonate
+ O mang
HHb + O, - HHbO,

HHbO, + KHCO, — KHbO, + H,CO,

C.A
H,CO, — CO, + H,0 (héng cau)

C.lll HO HAP VA BONG BOI
= Swvan chuyén cac chat khi

#Van chuyén khi CO,
A Van chuyén dwéi dang muébi bicarbonate
+ HCO, trao d6i véi Cl-
NaHCO,; — Na* + HCO; (huyét twong)
va HCl - H* + ClI- (héng cau)

C.A
HCO, + H* - H,CO, — CO, + H,0 (héng céu)
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C.lll HO HAP VA BONG BOI

= S van chuyén cac chat khi
#Van chuyén khi CO,
A Van chuyén dwéi dang két hop truc tiép v

Hb
Hb-NH, + CO, « Hb-NHCOOH (carbamino Hb)

+Enzyme carbonic anhydrase (CA)
+ Chi hoat déng khi tén tai trong té bao HC
+ Xdc tac cho phan wng hydrate héa CO,

C.lll HO HAP VA BONG BOI

___= Swvan chuyen cac chat khi
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C.lll HO HAP VA BONG BOI
= Sipvan chuyén cac chat khi

Huyé&t tiidng

CA N oF
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.+ HoH ® = pho, . W'
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C.lll HO HAP VA BONG BOI
= Sw hiéu qua cuia hé théng trao doi khi

Gill lamella

Operculum
or gill cover

One gill
2 arch
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C.lll HO HAP VA BONG BOI
= S hiéu qua cla hé théng trao doi khi

Maidu nghéo oxygen

Cung mang

Hudéng cia
dong
nudc

Td mang
> (lamella)

Dong nuée

Cdc phién mang
(filaments)

C.lll HO HAP VA BONG BOI
= Swp hiéu qua clia hé théng trao doi khi

Gill Structure and Blood/Water Flow 8-
(Rallover Names to Highlight Structures) bt
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C.lll HO HAP VA BONG BOI
= Sw hiéu qua cuia hé théng trao doi khi

(a) Concurrent gas exchange (b} Countercurrent gas exchange

O, partial pressure
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C.lll HO HAP VA BONG BOI

= Mlrc d6 str dung oxygen

= ¥ | consumption
% |
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15



C.lll HO HAP VA BONG BOI

= CAac yéu t6 anh hwéng dén sw hd hap

< Nhiét dé
A Nhiét d§ tang = tang cwong do trao doi chat,
giam oxygen hoa tan, giam kha nang lién ket
oxygen cua Hb
A Tang cu’b’ng dwa nu’é’c gua mang (tang TSHH),
gia tang van toc mau den mang

s Tang van déng
A Van doéng tang = tang nhu cau oxygen cua co
the
A Tang cwéng dwa nwéc qua mang, gia tang van

téc mau dén mang

C.lll HO HAP VA BONG BOI

= CAac yéu t6 anh hwéng dén sw hd hap

% Giam oxygen va tang CO, hoa tan
A Tang cwong dwa nwéc qua mang
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C.lll HO HAP VA BONG BOI

= CAac yéu t6 anh hwéng dén sw hd hap

% Giam oxygen va tang CO, hoa tan
A Oxygen hoa tan trong nwéc qua thap hay CO,
gua cao, ca khéng lay da oxygen c6 the dan déen
chet ca
A Ngwoéng oxygen la ham lwong oxygen trong
nwéc thap nhat lam ca bi chét ngat

C.lll HO HAP VA BONG BOI

= CAac yéu t6 anh hwéng dén sw hd hap

0:0 pH
A pH qué cao hay thap = mang ting cwéng tiét
chét nhay
A C4, tdbm khong lay da oxygen nén giam an,
cham I&n va dé bi bénh
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C.lll HO HAP VA BONG BOI

= CAac yéu t6 anh hwéng dén sw hd hap

*Ammonia (NHy)
A Ammopia trong nwéc qui cao = mang tang
cwong tiet chat nhay
A C4, tdm khong lay da oxygen nén giam an,
cham Ié&n va de bi bénh

“*Nitrite (NO,)
4 Nitrite trong nwéc qua cao = nitrite di vao co
the va lién ket véi Hb (& cé) hay HCy (& giap xac)
A Mau khdng lay dworc oxygen dan dén chét ca

C.lll HO HAP VA BONG BOI

= Co quan hd hap phu

s Chuc nang
A Gilp cé lay dwoc oxygen ttr khéng khi
A Nhiéu vi ti huyét quan
A Co quan hé hap phu phai dworc gitr am
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C.lll HO HAP VA BONG BOI

= Co quan hd hap phu

s Cac co
guan ho
hap phu
A Ho hap
bang ruét ( .
A Ho hap
bang da
A Ho hap
bang co’ quan
trén mang
A Hb hap
bang phoi

CJ quan hoa kh§

C.lll HO HAP VA BONG BOI

= Co quan hd hap phu

s Cac co
gquan ho

£ Cd quan mé 1o
hap phyu AT

A Hb hap
bang ruét

A H6 hap
bang da

A Hb hap
bang co’ quan
trén mang

A Hb hap

bang phéi
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C.lll HO HAP VA BONG BOI

= Co quan hd hap phu

s Céac co
guan ho
hap phu
A HO hap
bang ruét
A HO hap
bang da
A HO hap
bang co quan
trén mang
A H6 hap

Budng trudc Budng sau

Phan ndi
véi hau

bang phéi

C.lll HO HAP VA BONG BOI

= Co quan hd hap phu

s Céac co
gquan ho
hap phu
A HO hap
bang ruét
A HO hap
bang da
A HO hap
bang co quan
trén mang
A H6 hap

bang phéi




C.lll HO HAP VA BONG BOI

= Co quan hd hap phu

s Cac co
guan ho
hap phu
A Ho hap
bang ruét
A Ho hap
bang da
A Ho hap
bang co’ quan
trén mang
A Hb hap
bang phoi

C.lll HO HAP VA BONG BOI

= BOnqg boi

.:’ C h L,’C n avn g Tuy&n khi Mang lusi Than
A Co ché tiét -
vahap thu < =y
k h |' Mang tinh Mang dong

mach mach

Tinh mach

chii sau Phitc hgp

ti€t khi Pong mach
Tinh mach Iung
chi trude IF

Thé oval Bong
khi

Ong cuvie
Tinh mach gas

treo ndi tang cira than Dong mach rudt
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C.lll HO HAP VA BONG BOI

= BOng boi

“»Chdrc nang
A Co ché tiét
va hap thu
khi

Glucose Glucose
a,
|
L&
1, =

Hibe &
H |

HCO,

<]
a
=)
o]
]

(
i

¥ 1 0, /

& | By~ P .

1 € &0, ——1*f0)

" Ho H,0 .

® -®
\ ® — l®

C.lll HO HAP VA BONG BOI

= BOng boi

s Chdrc nang
A Co ché tiét
va hap thu
khi

10 ml O, per 100 ml blood

Swimbladder
100 atm O,

\ Arterial capillary
\)‘.21 p 9899100

——————— 99 100 101

N -
w

/1 2 ‘
/ Venous capillary

9 ml O, per 100 mi blood

N

22



C.lll HO HAP VA BONG BOI

= BOng boi

s Chuc nang

A Co quan

thay tinh Ca nwéc ngot Cé bién

A Coquan  fi5aca V (%) | Loai ca V (%)
Inhan cam ap C. auratus 8,3 | M. auratus 5,6

we . F. heteroclitus 7,0 |Z.faber 4.3

4 Coquan ho [p fyviatilis 75 |F.heteroclitus | 5,0

hap phu P. fluviatilis 7.9 | G.luseus 4,9

A Co quan T. vulgaris 7,7

phéat ra @m

thanh




