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Vo da

Da c4 xuong néi chung moéng hon da ca sun, ¢ 2 16p 1a biéu bi va bi (h.nh 17.1).

- Biéu bi khong c6 tang simg ma chi ¢6 1 16p cuticun mong & ngoai, c6 nhidu tuyén don bao tiét chat nhay

-Bi:

+1a md lién két co nhiéu soi: Soi dan hdi, soi co tron va nhiéu mach mau.

+ Trong bi c¢6 cac té bao sic t6 . San pham ciia 16p bi 1a vay ca. C6 3 loai vay ca:

* Vay cosmin chi c6 & mot s6 loai ca, gdm nhiéu té bao xuong c6 chira chat cosmin

* Vay lang c6 hinh tram, trong la chit isopedin, ngoai ¢ 16p men dic biét bang chét ganoin bong lang.

* Vay xuong riéng 1&, xép chong 1én nhau nhu mai ngoi. Ngoai cung 1a tang ganoin mong, trong la tang soi dong tim
va phong xa xen k& nhau, tham canxi. Khi c4 ting truong vé kich thudc th. vay ciing 16n dan 1én thanh vong nim. Vé
hinh dang vay xuong chia la 2 loai:

# Vay tron c6 bo ngoai nhan ( cycloid )



+Vay luge co bo ngoai ¢6 nhiéu ring cua nhé (ctenoid ))
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3. By xuong
3.1 Xuwong so
GOm 2 phan 1a s ndo va so tang phat trién day du.
3.1.1 S¢ ndo

Gom cac xuong gbc sun d4 hoa xuong, sd xwong ctia so No rat nhiéu:

- Cac xuong goc sun vung mii o 1 xuong sang gura 2 xuong sang bén.

- Céc xuong so g6c bi gom: O néc so ¢ xuong mili, xwong tran va xuong dinh. Bén so €6 xuong 6 mat, xuong thai

dwong. O day so c6 xuong 14 mia va xuwong bén buém. Cac xuong nay lam thanh truc nén so.

3.1.2 So tang

Gom cung ham, cung méng va cung mang.

- Cung ham: O ham trén, sun khau cai vuéng 1am thanh ham so cap, . C6 thém ham thi cap gdm 2 xwong trudc ham
va 2 xuong ham trén. Cac xuong nay la xuong bi

- Cung méng gdm sun moéng ham va sun mong da hoa xuong.

- Cung mang: C6 5 d6i nhung doi thir 5 ti€u giam. C6 4 xuong nap mang, ndi véi xuong moéng ham, 1a xwong bi.

- Kiéu gin so chu yéu 1a hyostin (c6 phan cung mong khop dong voi hop so. mot sé loai co kiéu amphistin (so khép
dong mot phan v6i cung ham va mot phan voi mong ham)

3.2 Cot song

- O ¢4 khime va c4 phoi, chi 1a mot day séng c6 phi mé lién két, than d6t song

chua h.nh thanh.

- Cac nhom ca c.n lai c6 dbt song r. rang, than dot 1.m 2 mat, cung trén h.nh

thanh 6ng tuy, cung dudi mang xuong suon va h.nh thanh 6 ong huyét & phan duoi.

Xuong suon gan vao cac dbt song phan than, ngoai ra c.n ¢6 cac xuong dam

la cAc que xwong nam rai rac & phan than

3.3 Xu’dng chi

- Dai vai va dai hong khong khop véi cot séng ma nam ty do trong co.

- Vay lung, vay hau mén trong nhiéu truong hop 1am nhiém vy banh 14i, thing bang, vay nguc, vay bung gifip c4 lan
sau, luon sang bén trai, phai.

3.4 Vay duoi

C6 3 kiéu

- Vay dong vi (homoxec) 2 thuy bang nhau, ¢t séng di hoi 1éch vé mot thuy.

- Vay di vi (heteroxec) c6 2 thuy khong bang nhau, cot song di vao thuy 16n.

- Vay thtr vi (diphyxec) c6 thuy déi xtrng mang tinh chat th sinh

H¢ tiéu hoa
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tiéu hod

- khoang tru¢c miéng rat phat trién, lién quan dén viéc 14y thirc an va ho hap

- Khoang miéng - hau cia nhom dong vat nay cé rang, ludi va cac chdi vi gic trén khoang miéng. Riang khong c6
chan rang, chi dinh vao ham nho day chang.. Ludi ca kém phat trlen, khong ctir dong dugc. Mot loai an thuc vat va
dong vat phu du c6 luoc mang dé loc thirc an.

- Hau thung mdi bén 5 khe mang,

- Ca xuong co thuc quan ngin, c6 tiém mao & mit trong gitip cho viéc van chuyén thirc dn xudng da day, thanh thuc
quan c6 tuyén nhay tiét men tiéu hoa

- C4 ¢6 da day chua phan hoa, ca an thit da day phat trién.

- Do dai rudt co thé dai hay ngin tuy theo loai thirc dn, khong ¢ van xoan nhu ca syn.

-Tuyén tiéu hoa c6 gan 16n, chia thanh 3 thuy, c¢6 tai mat, 14 lach (t.) kha 16n.

- C6 tuyén tyy nam sau da day, mau tring, dang l4

HO hap

H¢ ho hap

7.1 Mang

- C4u tao co ban mot mang gdm cung mang bang chét sun hay xuwong, khe mang va la mang.

- Khe mang do ndi bi va ngoai bi .hinh thanh, c¢.n 14 mang do ngoai bi.

- S6 khe mang nhiéu,& ca xuwong c6 4 d6i mang dii va 1 d6i mang gia. L4 mang do v6 s6 soi mang hop thanh, tao nén



mdt dién tich rat 16n. Khoang mang ¢ nap mang che phti bén ngoai.
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- Hoat dong ho hap cia ca xuong nhu sau:

+ Ca tho dugce 1a nho cr dong cua xwong nap mang. Khi c4 nang nap mang, mang da mong & canh sau nap mang,
dudi tac dong clia 4p suat dong nudc da bam vao khe mang, lam cho 4p suat trong trong khoang mang giam, nuéc qua
khoang miéng hau vao xoang bao mang.

+ Khi ndp mang ha xudng, miéng ca dong chit, 4p suit trong xoang mang ting va nudc thoat ra phia sau qua khe
mang.

+ Chinh sy thay d6i 4p luc sau mdi 1an nang - ha nap mang va déng - mo miéng ci ma ca c6 thé ho hap.

+ O c4 xuong, mang duoc thong khi lién tuc boi mot dong nude lién tiép di vao miéng, thong qua khe & hau, thoi qua
mang va sau d6 thoat ra ¢ phia sau clia nap mang.

+ Vi nudc c6 it oxy trén mot don vi thé tich hon khong khi nén ca phai danh mot sb ning luong nhét dinh cho su
thong khi & mang.

+ Su sdp xép cac mao mach trong mang cé ciing ting cudng sy trao d6i Khi.

- Mau chay theo huéng ngugc v6i huéng nude chay qua mang. Phuong thirc nay 1am cho oxy duge chuyén vao méau
boi mot qua trinh rat hiéu qua goi 1a su trao doi ngugc dong

- Khi mau chay ngang qua mao mach, n6 cang lic cang tai nhiéu oxy do nudc c6 oxy hoa tan lién tuc chdy qua mang.
diéu nay c6 nghia 1a doc theo toan bo chidu dai ciia mao mach c6 mét gradient khuéch tan phi hop cho su chuyén chd
oxy tir nudc vao mau.

7.2 Co quan hé hép phu

Ca xuong c6 cac co quan h6 hép phu sau:

- H6 hap qua da do 16p biéu bi va 16p bi ¢6 nhiéu mach méu.

- Ho hap qua rudt do thanh ruét mong c6 nhiéu mach mau.

- Ho hip qua co quan trén khoang mang mang (hoa khé) c6 nhiéu mao quan, hip thu 6xy khong khi, do cung mang
thtr 5 bién di thanh.

- Ho hap bang phdi (ca phdi ca nhiéu vdy...) hay tai khi kéo dai tan duoi.



(a)Nuét khéng khi vao rudt (c) C6 phdi & vung lwng, gitip hd hidp trong khéng khi
(b) C6 cac co quan hd hap phu (d) nudt khi vao miéng, oxy s& duoc hap thu qua
trén mang, gidp gia tang viéc thanh miéng

thu nhan oxy

(a & b) miéng mao ra
dé khi c6 thé vao
budng khi & phia
trudc

(c) Khi d3 duwoc sir
dung & budng khi
sau thoat qua khe
mang

(a) chét sphincter
gitra budng khi
tredc & budng khi
sau ma& ra, cho
phép khi tran vao
bu6éng khi sau

Béng boi ( co quan diéu chinh ti trong Osteichthyes )

- Béng hoi ctia ca xuong duge hinh thanh tir d6i tai phoi. Do 14 thi mang mong that khic chia thanh khoang 16n (phia
trude) va khoang nho (phia sau). Chira 6xy, nitrogen va khi cacbonic, mat trong c6 nhiéu mach méu hinh thanh cac
dam r6i mao quan. C6 cac chue nang 1a tham gia ho hap va thing bang...

+ Bong hoi ¢6 6ng ndi v6i thuc quan, ca ndi 1én nudt khi vao bong hoi. Khi dugce hinh thanh trong méu va duge tiét
vao bong hoi & mot ving chuyén biét duoc goi 13 tuyén khi. Tuyén khi nha khi vao bong hoi va ving hap thy thi hat
khi ra khéi bong hoi
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(c) Rete mirable (nit mao mach): khi mau réi khéi tuyén khi cia béng baoi tir cic tinh
mach cua rete, acid lactic dwoc thém vao dé lam giam oxy & hemoglobin. Vi vay oxy
dwoc bai xuat ra, di vao cidc ddéng mach 1an can di dén nat mao mach. K&t qua 12 oxy
dwoc gia tang trong cdc mau & dong mach khi t&i bong boi, tao nén chénh léch nong
dd oxy gitra ddng mach va bong boi, khién cho oxy di tir mach mau vao bong boi.
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8.1 Tuan hoan cd xwong

Hé tuan hoan ca xuong gém c6 tim, h¢ dong mach va h¢ tinh mach

8.1.1Tim

C6 3 phén 1a tam that, tim nhi va xoang tinh mach. Cé bau chii dong mach nhung cau tao don gian chi la phan phinh
rong cua dong mach, khong cé van va co nén khong co bop va khong duge xem la mot bo phan cia tim.

8.1.2 H¢ mach

a.dong mach



- Pong mach bung dan mau tinh mach tir tim that vé phia trudc, chia thanh 4 dong mach téi mang. Méu sau khi dugc
trao déi khi & mang theo dong mach roi mang, téi mdi bén tap trung vao ré chi dong mach.

- bi Ve phia sau 2 ré chu dong mach nhap thanh dong mach lung phén nhanh té1 néi quan.

- Pi vé phia trudc ndi voi nhau thanh dong mach dau. Tir v.ng dau c6 dong mach

canh trong va ngoai.

b.H¢ tinh mach:

- Mau ¢ phan dudi tip trung thanh tinh mach dudi, sau d6 phan thanh 2 nhénh:

+ Mot nhanh dd vao tinh mach duéi rudt, mot nhanh d6 vao tinh mach than, qua than vao tinh mach chinh sau.

- O c4 xwong cac mach mau bén trai 1am thanh ganh than, con & bén phai, tinh mach chinh sau khong phan mao quan,
hinh thanh hé ganh than roi di téi 6ng Cuvie.

- Tinh mach canh trén dwa mau tir phan dau tap trung vao tinh mach chinh sau, d6 vao éng Cuvie. Tinh mach canh
dudi mang mau phan bung ciia mang hop véi tinh mach gan roi d6 vao éng Cuvie.

- Mau tir 5ng Cuvie mdi bén d6 vao di vao xoang tinh mach rdi sang tim nhi, sang tAm that. Mau lai vao vOng tun
hoan tiép theo
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H¢ bai tiét va hé sinh duc
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Ong dan tru'ng

9.1 Hé bai tiét



- Than c4 & giai doan phdi 14 tién than, c.n & dang truéng thanh 13 kiéu trung thin hinh dai. Phan dau rong c6 chirc
nang cua co quan sinh bach huyét. Hai niéu quan do vao bong dai thong voi xoang ni€u sinh dyc. Ca nude ngot, than
bai tiét nude tiéu lodng (NHs), con c4 bién thi bai tiét mudi

9.2 H¢ sinh duc

Hau hét ca xuwong phén tinh. Thy tinh ngoai, phat trién ngoai co thé me.

9.2.1 Co quan sinh duc

- Con duc c6 2 dich hoan hinh dai, mau tréng duc, phan thanh céac thuy con. Phan cudi tinh hoan ¢6 éng dan tinh ngén,
2 6ng dan nhap lam mot dd vao xoang niéu sinh duc.

- Con ci c6 2 budng trimg mau tring - vang. Hai éng dan tring ngan nhap véi nhau rdi d6 vao xoang niéu sinh duc
hay vao huyét hay d6 ra huyét sinh dyc riéng biét.

9.2.2 Trirng

- C6 2 loai tring 1a trimg ndi va trimg ch.m. Trimg ndi co kich thudc nhé hon, c6 giot md 16n lam phao, trimg chim
c6 mang dinh dé trimg bam vao d4, cay thiy sinh hay gin voi nhau thanh dam.

- Mua d¢ trimg ¢ ca xuong khac nhau.

- Su sai khac duc céi (Di hinh chung tinh): Vé kich thuéc va mau sic. Thudng thi ¢4 cai 16n hon va mau séc it sic s&
hon so v6i ca duc.

{a) Osmoregulation in a marine fish (b) Osmoregulation in a freshwater fish

Gain of water and Excretion  Csmatic water Gain of water and Uptake Osmotic water

salt ions from foed  of saltiors  loss through gills some ions in food of saltions  gain through gills
and other parts . by gills and other parts
of body surface Ty

of body surface

. @« .

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

- Séng trong mdi trrdrng nuwde bién, néng - SGng trong méi trrérng nurdec ngot, néng

dd mudi ngoai moi truéng cao hon néng d6 mudi ngoai moi tredng thap hon nong

do mudi cda dich co thé. dd mudi cha dich co thé.

- Ca c6 xu hwdng bi mat nudc va nhan - (4 c6 xu huwéng dao thai mudi va nhan
thém mudi. thém nuac.

- Nudc tiéu it, ham lwgng urine trong - Nuwéc tiéu nhiéu, ham lrong urine
nuwéc tiéu hoi thap hon trong dich cor trong nwdc ti€u thap hon nhiéu so vai
thé trong dich co thé

Da dang

Sarcopterygii (ca vay thuy ): gébm ca vay tay va ca phbi

ca Vay tia (Actinopterygii)

-IV. Sinh hgc va sinh thai hoc

1. Mdi truwong song

- Cac yéu t6 ctia moi trudong nude anh hudng dén doi sdng cia ca nhu sau:

- Nhiét dg: Ca c6 than nhiét phu thudc vao nhiét do cia nudc. Su thay ddi nhiét d6 1am cho su phan bd cla ca thay
d6i, khi nhiét do thay d6i dot ngot thi ca s& chét hang loat.

- Trong gidi han nhiét d6 cho phép, ca phat trién t6t. Tuy theo gidi han nhiét do ma c6 thé chia thanh cic nhom:

+ Nhom cé hep nhiét 1a cac loai ca chi chiu dugc sy thay doi nhiét do véi bién dd nho. Pay 1a nhém cé sdng ¢ nhiét
ddi, day sau va vung cuc.

+ Nhom cé rong nhiét 12 céc loai c4 chiu dugc sw thay doi 1on vé nhiét do. Dy 1a nhom c4 song ¢ ving 6n d6i, gin bo
bién bac cuc.



- Oxy hoa tan

- Nong d6 mudi:

+ Mudi lam  thay dbi ti trong ctia nudc va ap suat thém thau.

+ Do d6 nhiéu loai ca chi phan b6 & nhirng vung c6 ndng do mudi nhat dinh.

+ Mot nguyén nhén lam cho ca di cu tir song ra bién hay nguoc lai.

+ Trong nudc ngot, ndng do mudi khong dang ké, do d6 nude bén ngoai s& xam nhap vao co thé c4 bang thim
thdu va mubi di ra khoi co thé ca bang khuyech tan. Ca nudc ngot c6 kha nang didu hoa tham thau: Nudc dugce thai ra
ngoai qua nuge tleu lo.ng hay ca hap thu mudi qua bleu mo6 mang va thirc an.

+ Ca bién thai mu01 MgSOsthira bang cach tiét qua té bao tiét mudi dic biét ciia mang hay thai cac ion thira cing véi
phan va nudc tiéu.

2. Phan chia thanh cac nhom sinh thai

2.1 Nong dp muéi va sw thich nghi

Dua vao néng d6 mubi va sy thich nghi cda c4, co thé phan chia ca thanh cadc nhém sinh thai co ban sau: Ca bién, ca
di cu, ca nudc lg va ca nudc ngot.

- C4 bién sdng & bién.

- Ca di cu vira sdng & séng vira séng & bién. Nhiéu loai c4 sdng ¢ song, dén mua sinh san di cu ra bién d¢ trimg nhu
ca ch.nh. Nguoc lai ¢6 cac loai song & bién, di cu vao song d¢ tramg nhu ca chay, ca m.i..

- Ca nudce lg song ¢ vung ctra séng va dam pha, noi c6 ndng d6 nudi kha cao.

- Ca nudc ngot thuong xuyén song ¢ nudc ngot.

2.2 Noi 6 va sw phén b

Duya vio noi & clia ¢4, ¢ thé phan chia thanh:

- Ca in ndi

- C4 an day thuy vuc nong

- C4 an day ¢ thuy vuc sau

- C4 san ho sdng & cac ving bién c6 san ho.

3. Thirc an

3.1 Ca an dong vdt lon hay ca div

3.2 Cd an dgng vit nhé hay cd hién

3.3 Cd an sinh vt néi nhw gidp xdc nhé.

3.4 Ca an thuc vt

4. Su sinh san va sinh truéng

- Hau hét phan tinh, di hinh chung tinh.

- Sinh truéng phu thude vao thirc an, ca 1on sudt doi.

5. Mau sic va tw vé

6. Su di cur

- C6 thé di cu thy dong theo d.ng chay.

- Di cu chit dong do nhiéu nguyén nhan: thic an, tranh rét, di cu dé dé trimg.



