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CHUONG TRINH MON HQC
Tén mon hgc: Sinh ly Pong vat Thiy san
Ma moén hoc: MH 11
Thoi gian thwe hién mén hoc: 45 gio, (Ly thuyét: 15 gio; Thuc hanh, thi
nghi¢m, thdo luén, bai tap: 29 gio; Kiém tra: 1 gio)
I. Vi tri, tinh chit mén hoc:

- Vi tri: Mon hoc “Sinh ly Dong vat Thuy san” 1a mon hoc co s6 nganh bat
budc cua chuong trinh ddo tao cao dang nghé Nudi trong Thiy san. Mon hoc duoc
giang day sau khi sinh vién dé hoc cac mon hoc co so: Ngur loai hoc, Thuy sinh vat.
Su phat trién ctia mén sinh 1y dong vat thuy san gan lién v6i sy phat trién cua nghé
nudi trong thuy san, no giap giai quyét nhitng Van dé ly luan va thuc tién quan trong
do san xuit dé ra, dé gop phan nang cao ning suit nghé NTTS.

- Tinh chét: N6i dung mén hoc cung cip cho nguoi hoc kién thirc vé quy luat
hoat dong sinh ly cua cac co quan cua DVTS. Ung dung dugc cac quy luat sinh ly
cua cac h¢ co quan nham nang cao nang suat trong nudi trong thuy san.

- Nhiém vu cua sinh 1i hoc:

+ Nghién ciru cac quy luat vé su phat sinh, phat trién va bién doi cac co
quan chirc nang cua co thé dong vat trong tac dung qua lai gitra co thé véi moi
truong, tim hiéu co ché hoat dong cua cac co quan trong co thé.

pé nghién ctru dugc sinh li hoc, can nghién ctiru 3 mat sau:

+ Ddc tinh co ban va déc trung hoat dong cua té bao, td chuc.

+ Chtrc ning dic thu cua cac co quan, cac hé théng va mdi quan hé
gifra chung v61 nhau.

+ Hoat dong séng cta co thé hoan chinh.

- Sinh Ii dong vat thuy san 1d mot mon khoa hoc co sé giup hiéu 1o vé
nhiing co ché hoat dong va thich nghi cua dong vat thuy san.

- Sinh 1i hoc tac dong rat 16n t&i nganh nudi trong thuy san. Thong qua
moén khoa hoc nay, nguoi nuéi thuy san tim dugc phuong phap nudi thich hop

dé dat nang suit cao, giup cac nha nghién ctru vé dong vat thuy san c6 co sé
khoa hoc dé dua nganh khoa hoc phat trién.

1. Muc tiéu mén hoc:
- Kién thuec:

+ Cung cap cho sinh vién kién thirc vé chltc nang cta cic co quan va céac qui
luat hoat dong song clia cac co quan trong su tuong tac gitta co thé voi moi trudong.

- Ky nang:

+ Xac dinh duoc cac chi tiéu sinh 1y ctia cac co quan trong co thé dong vat
thuy san;



+ Xéc dinh quy luat hoat vé sy phat sinh, phat trién, bién d6i chic nang va
dinh hudng van dung céac qui ludt ndy vao san xuat;

- Vé nang luc tu chu va trach nhiém:

C6 thai do nghiém tac, chiu kho trong hoc tap, lién hé giita kién thic 1y

thuyét véi thue tién.

III. N§i dung mén hoc:

1. Noi dung téng quat va phan bd thoi gian:

TT Tén chwong, muc Thoi gian (gio)
Tépg Ly | Thwc hanh, Kiém
so | thuyét | thi nghiém, tra
thao luan,
bai tap
1. |Chuong 1. Sinh Iy mau va tuan hoan 6 2 4
2. |Chuong 2. Sinh 1y ho hap 8 2 6
3. |Chuong 3. Sinh ly tiéu hoa 7 2 5
4. |Chuong 4. Sinh 1y trao d6i chat va
< 10 4 6
nang lugng
5. |Chuong 5. Sinh 1y bai tiét 4 1 3
6. |Chuong 6. Sinh 1y noi tiét va sinh san 10 4 5 1
Cong 45 15 29 1

2. Noi dung chi tiét

Chuwong 1. Sinh 1y mau va tuin hoan

1. Muc tiéu:

Thoi gian: 6 gio

- Hiéu, trinh bay hoat dong sinh 1y cua tim, hé thé)ng mach mau.

- Phan biét chtic nang sinh 1y cta cac thanh phan cta mau. Trinh bay co ché

dong mau.

- Xéc dinh cac chi tiéu sinh ly mau & ca.

- Ung dung co ché sinh Iy mau va tuan hoan trong san xuat va doi song

2. Noi dung chuong:
2.1. Sinh ly mau




2.1.1. Khai niém

2.1.2. Chtic ndng sinh 1y cia mau

2.1.3. Luong mau trong co thé

2.1.4. Céu tao méau

2.1.5. Bac tinh Iy héa hoc va thanh ph?m hoa hoc ciia mau
2.1.6. Co ché déng mau

2.2. Sinh Iy tuan hoan

2.2.1. Cau tao va chirc ning ciia tim

2.2.2. Hé mach va su tudn hoan mau

Thuyc hanh: Xac dinh mot s chi tiéu méau

Chuwong 2. Sinh 1y hé hép Thoi gian: 8 gio

1. Muc tiéu:
- Trinh bay co ché hoat dong sinh ly ctia h¢ ho hap. Céc chi tiéu sinh 1y ho
hap cua ca...Ttr do c6 trng dung vao thuc té san xuat.

- Cac nhan t6 moi truong tac dong anh hudng dén cuong do ho hap cua ca.

2. Noi dung: ,
2.1. Méi truong ho hap

2.2. Co ché hé hap cua ca

2.3. Mot s6 chi tiéu sinh 1y ho hap

2.4. Céac yéu tb anh huong dén ho hap cua ca
2.5. Cac co quan ho hap phu

Thuc hanh: Xac dinh cac chi tiéu trao d6i khi

Chuwong 4. Sinh ly tiéu hoa Thoi gian: 7 gio

1. Muc tiéu:

- Xac dinh vi tri, hinh thai, cau tao cta cac bd phan trong bo may tiéu hoa.

- Xac dinh dugc vi tri, hinh thai, chirc ndng sinh 1y cia tirng bd phéan cua bd
may tiéu hoa.

- Ap dung cach cho in ubng phu hop dic diém sinh 1y tiéu hoa cta ting loai
va tung loai gia stc, gia cam.

2. Noi dung: .
2.1. Pai cuong ve ti€éu hoa

2.2. Su tiét dich trong dng tiéu hoa

2.3. Su tiéu hoa thirc an



2.4. Sy hép thu cac chat dinh dudng

2.5. Céc yéu tb anh huong dén cudng do bat mdi va tiéu hoa cua ca

2.6. Co ché kiém so4t lwong dn va phuong phap tinh toan luong an cia ca

Thyc hanh: Xac dinh tap tinh dinh dudng ctia ca va tinh toan lugng an cua ca

Chuong 5. Sinh 1y trao d6i chat va niing lwgng Thoi gian: 10
gio

1. Muc tiéu:

- Hi€u va mo ta dugc su chuyén hoa cac chat bén trong nhu protein, gluxit,

lipit, nude, chat khoang va vitamin.

- Hi€u dugc vai tro cua cac chat protein, gluxit, lipit, nudc, khoang, vitamin

do1 vdi co thé.

- Ung dung vao thuc tién san xuat dé ting ning suat NTTS.

2. N¢i dung cua chuong

2.1. Pai cuong vé trao d6i chit va ning luong

2.2. Vai trd va sy trao d6i cac chit trong co thé

2.3. Cac yéu t6 anh hudng dén cudng do tiéu tén nang luong va trao doi chat
2.4. Co 36 khoa hoc cua viée xac dinh nhu cau dinh dudng cua BDVTS

Thuc hanh/ thao luan:
Chuwong 6. Sinh 1y bai tiét Thoi gian:4 gio

1. Muc tiéu:
- Hiéu duogc hoat dong sinh ly cua than trong co ché hinh thanh nudc tiéu

thyc hién churc nang bai tiét.

- Co ché diéu hoa ap suat tham thau cta cé dé thich nghi v&i méi truong song

¢6 do man khac nhau.

thau

2. Noi dung cua chuong:
2.1. Khai niém vé bai tiét

2.2. Vai tro cua than va qua trinh tiét ni¢u trong viéc di€u hoa ap suat tham

2.3. Co ché diéu hoa 4p suét tham thau

Thuc hanh: Gay mé ca

Chuwong 7. Sinh 1y ndi tiét va sinh sin Thoi gian:10 gio

1. Muc tiéu:
- Phan bi¢t vai tro sinh 1y ctiia cac hoormon cuia cac tuyén noi tiét.



- Hi€u dugc su lién hé thong nhat gitra cac tuyén noi tiet dudi sy chi dao cua

hé than kinh.

SD

- Van dung cac kich thich tb trong sinh san nhan tao.
- Hiéu duoc co ché hoat dong sinh 1y cta tuyén sinh duc & ca.

- Su bién dbi vé sinh 1y, sinh hoa trong thoi gian thanh thuc va thai san phim

- Co ché cua qua trinh rung trimg, dé trimg, thoai hoa budng trimg...

- Cac y€u t0 ngoai canh anh hudng dén sinh san cua ca, tor d6 c6 img dung

trong san xuat giong.

duc

2. N6i dung cua chuong:

2.1. Sinh 1y noi tiét

2.1.1. Pai cuong vé tuyén ndi tiét va hoocmon

2.1.2. C4u tao va chirc nang sinh 1y ciia cac tuyén ndi tiét
2.2. Sinh 1y sinh san

2.2.1. Pai cuong vé sinh san

2.2.2. Su bién d6i té bao sinh duc va co thé trong qua trinh thanh thuc sinh

2.2.3. Sy bién ddi sinh 1y, sinh hoa trong thoi gian thanh thyc va thai san

pham sinh duc

2.2. 4. Co ché rung triing, dé trimg va thoai héa budng tring
2.2.'5. Co ché thy tinh va ng
2.2.6. Cac yéu t6 anh huong dén qua trinh sinh san cia ca

Thuc hanh: Quén sat xac dinh giai doan phat trién tuyén sinh duc va té bao

sinh duc cua ca



CHUONG 1. SINH LY MAU VA TUAN HOAN

1. Muc tiéu:

- Hiéu, trinh bay hoat dong sinh 1y cua tim, hé théng mach mau.

- Phan biét chic ning sinh 1y cua cac thanh phan ctia mau. Trinh bay co ché
dong mau.

- Xac dinh cac chi tiéu sinh ly mau & ca.

- Ung dung co ché sinh 1y mau va tudn hoan trong san xuét va doi song

2. No6i dung chuong:

1. Sinh ly mau

1.1. Khai niém

Trong co thé dong vat c6 mot luong nudce rt 1on, tao nén chét dich cua
co thé thuong goi 1a thé dich.

O dong vat bac cao, thé dich chiém téi 70% khoi luong co thé, O ca:
80%

Phan 16n thé dich ton tai trong té bao, 1a bd phan khong thé thiéu dugc
cua t€ bao goi la thé dich trong té bao. Thé dich trong té bao chiém khoang 45
-50 % khoi lugng co thé. Phan con lai ton tai ngoai t€ bao gdbm: mau luu
thong trong hé thong huyét mach; dich gian bao ton tai gitta cac t€ bao; dich
bach huy¢t (dich lympho) va dich néo tuy.

Céc té bao cua co thé duge ngam trong dich ngoai té bao, moi hoat dong
song cua chung déu thong qua dich nay ma duoc thuc hién. Nudce va cac chat
dinh dudng truoc hét vao mau roi qua dich gian bao dén cac té bao cia mo. Cac
san pham trao d6i chat tir t& bao di ra dich gian bao qua huyét tuong rdi thai ra
ngoai.

Mau 12 mot t6 chtc 1ong duge van chuyen trong hé thong huyét quan
(mach mau). Mau khong ngimg véan chuyen oxy va cac chat dinh dudng dén
cac té bao. Nhitng bién doi ctia mau déu phan anh trang thai sinh 1y va hoat
dong cua té bao cho nén tinh 6n dinh twong doéi cua thanh phan mau la dau
hi¢u vé strc khoé cua dong vat

Mau 13 ngudn gbc ciia dich gian bao, dich bach huyét.

Mau c6 anh huong dén su séng cua timg té bao, ting co thé.

Trong thanh phan mau c6 bao gdm cac chat duoc tiét ra ciia C4c tuyén
ndi tiét trong co thé.

1.2. Chirc nang sinh ly ciia mau

- Van chuyén
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Van chuyén oxy va cac chat dinh dudng can thiét cho cac té bao, cac
mo trong co thé va dua cac san pham thai cac qua trinh trao doi chat ¢ té bao,
mo ra ngoai.

- Diéu hoa

Diéu hoa than nhiét, rdt quan trong ddi véi dong vat dang nhiét. V&
mua he, mach ngoai vi gidn dé ting cudng thai nhiét ra méi trudng. Vé mua
dong, mach ngoai vi co lai, giam thai nhiét.

- MAu truyén dan cac hormon gép phan diéu tiét chirc niang than kinh -
thé dich d6i vai co thé. Can bang ndi moéi: pH, Ap suat tham thau

- Bao vé:

Do céc bach cau, khang thé tac dung ngan can, tiéu diét vi khuan, vat
la.... Trong mau con c6 cac khang thé chong lai doc tinh do vi sinh vat gay ra.

* Hai chirc nang sau chi c6 ¢ ca

- Tiéu hod: bach cau khong hat tiét ra ra men tiéu hoa d6 thang vao rudt
giup tiéu hoa.

- Sinh san: tao ra enzim pha v& mang pholicun dé trimg roi xudng
xoang va chin dé dua ra ngoai.

1.3. Lwong mau trong co thé

Trong diéu kién binh thuong, ' lugng mau tuan hoan trong tim va

mach quan, % tich lai & cac kho chira mau. O ngudi, gan chita 20 % s6 mau,
la lach 16 %, da 10%.

Luong mau & cac loai dong vat 1a khong gidng nhau: ngua: 9,8 %,
chim: 7,7%, tho: 5,45 %, lon: 4,6%, c& khoang 2-3 % so vdi trong luong co
the.

Luong mau & ca it hon, do ning lugng tiéu hao cho qua trinh trao ddi
chat ctia ca tuwong doi it hon. Gitra cac loai ca, lugng mau chénh 1éch 1a kha
16n: Ca Hoi: 1,63% khoi lugng co the, ca Chép: 2%.

Luogng mau nhiéu hay it phu thudc vao phuong thirc sinh séng va trang
thai sinh ly ctia c4. C4 van dong nhi€u c6 luong mau cao hon, ca van dong it
€6 luong mau thap hon.

Mau du trit bo sung cho mau luu théng trong mach khi co thé mat mau,
lao dong kéo dai, bi sot, trang thai ngat thd, xic cdm manh. Khoéi lugng mau
giam dot ngot gay huyét ap giam manh, dan dén co thé chét.

1.4. Thanh phan héa hoc ciia mau

Tuy ting nhom phan loai ma cac dong vat thuy san cé thanh phﬁn mau
khac nhau. Mau co6 thé khong c6 siac t0 (mau trang) ¢ da s6 dong vat than
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mém; mau c6 sac t0 mau xanh do cdc hop chat dong hodac hemocyanin & mot
s0 dong vat than mém; co6 sac to mau do Hemoglobin (Hb) ¢ mot so dong vat
chan khdp va ca.

Mau cua ca cling nhu dong vat c6 xuong song bac cao ndi chung co
mau dé duc 10, gom hai phan: huyét trong va cac té bao mau (huyét cau).

Huyét cau gobm: hong cau, bach cau va tiéu cau

Huyét twong 1a mot chit dich mau vang nhat chira rat nhiéu chit hoa
tan: Protein (albumin, globulm flbrlnogen) axit amin, lipit, glucoza. Cac chat
hoa tan v6 co CI', K+, Na*, Ca*, Fe**. Cac san pham cua trao ddi chat nhu ure,
creatin. Néu loai bo ﬁbrlnogen ctia huyét tuong sé thu duoc huyét thanh.

Nude chiém t6i 80% thanh phan méu, con lai vét chat kho 20 %. Ham
lugng nudc trong huyét tuong lon trong huyét cau. Tong huyét trong nudc
chiém 90- 92%, con trong huyét cau chiém 65- 68%.

Protein 13 thanh phan chi yéu trong chat kho cta huyét twong. Vi du ¢
ngudi Protein 1a 7,8%, c& Chép 2,76 - 3,17%, ca Diéc 2,66%. Protein gidp giit
on dinh ap luc thé keo trong mau, gittr nuoc, khong gay bénh phu thiing.
Protein huyét twong duoc tong hop chii yéu tir gan.

Albumin chiém 60% lugng Protein.Ti 1& Albumin/ globulin (A/ G)
twong doi on dinh, ca chép A/G= 0,64, ca Diéc 0,51, ca Vuoge 0,77. Khi cd
mot tac nhan la xAm nhap vao co thé (virus, vi khuan, nam, ky sinh trung...)
thi ham luong Globulin ting, chii yéu 1a tang y-globulin.

Huyét tuong c6 chira cac nito phi Protein: axit amin, améniac, axit uric
(& dong vat bac cao). O ¢4 con ¢ ure, TMO (trimethyamin oxyd) chiing déu
1a san pham qua trinh trao d6i protein.

Mau ca xuong c6 nhiéu amoniac, axit uric. Mau ca sun chu yéu la ure,
TMO hai chat nay c6 tac dung di€u chinh ap suat tham thau ctia mau ca sun
ludn cao.

Ham lugng Glucoza trong méau phu thudc vao trang thai sinh ly cta ca
va diéu kién moi truong. Trong di€u kién binh thuong & ca Chép glucoza 39,6
mg%, mua he cao hon mua dong dao dong tir 35 — 50mg%

Ham luong cholesteron dao dong phu thudc trang thai sinh 1y, khi tuyén
sinh duc duc phat trién thi cholesteron trong mau giam. Tuyén sinh duc thoai
ho4 ham luong cholesteron trong mau tang.

Luong mudi v6 co trong mau twong dbi 6n dinh: 0,9 % gdm cac ion CI,
K+, Na*, Ca*, C05”, P0,>. Luogng CI trong mau c4 nham cao nhit, ca xuong
nudc bién 16n hon ca xuong nudc ngot
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1.5. Dac tinh ly hoa hgc cua mau
a. Ty trong va do quanh

Dong vat co vu ti trong mau trong khoang 1,053. Ca la 1,035, s6 luogng
hdng cau cang 16n ti trong cang 16n. Ti trong cua hdng cau khoang 1,090 phu
thudc ham lugng Hemoglobin c6 trong hong cau.

D6 quanh ctia mau biéu thi lyc ma sat gitta cac phan tir khi méau luu
dong, né anh huong dén huyet ap va sy luu thong cua mau trong huyet quan.
Do quanh ciia mau do thé keo tao nén, tuy nhién lugng hong cau, protein
trong huyét twong ting 1én déu 1am ting d6 quanh ctia mau. P quanh cia
mau dong vat c¢6 va khoang 3- 6, mau ca 1,49 — 1,83 xap xi d6 quanh méau
nguoi (1,75)

b. Do pH va cac hé dém

Céc loai dong vat noi chung chi co thé séng duoc binh thudng trong
diéu kién pH binh thuong. pH ctia mau anh hudng dén hoat tinh cia enzym va
cac dac tinh 1y hoa khac cia mau. Pong vat c6 va pH binh thuong 7,35 - 7,6,
ca 7,25 - 7,6. Mau dong mach c6 @6 pH 16n hon ¢ tinh mach. pH ctua mau
twong d6i 6n dinh, vi du ca Chép kinh 2 tudi nudi & nuée c6 pH: 4 -> 5-> 6,
nhiét do: 16 -19°C trong 40 ngay pH mau chi dao dong 7,59 -7,62.

pH ctia mdu 6n dinh nhd hé dém sin co6 trong mau. Hé dém gdm c6 mot
axit yéu va mudi kim loai kiém manh cua axit d6. Khi lugng axit trong mau
tang Ién thi mudi kiém tac dung voi axit do, bién no thanh axit yéu, nho do

nong do H' giam. Nguoc lai kiém ‘trong mau tang I1én axit yéu ctia hé dém tac

dung véi kiém d6 tao nén kiém yéu vi vay ma pH ctia mau ludén duoc giit on
dinh.

Mot s6 hé dém trong mau:

- Hé dém Bicarbonat: H,COs/BHCO; (B = Na’, K") 1a hé dém quan
trong trong mau, sd luong trong mau twrong d6i nhiéu.

Néu trong mau, luong kiém nhiéu thi
BOH + H,CO; —— BHCO;+ H,0
Néu trong mau c6 nhiéu axit thi:
H"+BHCO; —» B"+H,CO;

H,CO;3 la m@t axit yéu, dé dang phan ly thanh H,O va CO, va dugc thai
ra ngoai qua ho hap.

- Hé dém phosphat: BH,PO,/B,HPO,. Co ché dém tuong ty nhu hé
dém bicacbonat:

Néu trong mau, lugng kiém nhiéu thi
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BOH + BH2PO4 _— > BzHPO4+ Hzo
Néu trong méau c6 nhiéu axit thi:
H+ + BZHPO4 L B+ + BH2PO4

- Hé dém protein: chiém 75% kha ning dém ctia mau trong co thé ddi
véi acid cacbonic, 1a san pham cha yéu hinh thanh trong qua trinh trao doi
chat. Protein chinh tham gia vao hé dém nay la Hb, thuong két hop véi K7,
Na*

D6 pH con dugc diéu chinh nhd co quan ho hip va than

- Tac dung ctia ho hap: khi CO, trong mau tang 1én lam cho pH mau
giam, kich thich trung khu ho hép cua h¢ than kinh hoat dong lam tang kha
nang thai CO, ket qua lam giam H,CO3 trong mau, do pH tang. Khi pH qua
cao s€ uc ché trung khu h6 hap cua than kinh luong CO, thai ra ngoai giam,
tang ham luong H,CO3 két qua pH giam.

- Than c6 tac dung thai di goc axit va giit lai gdc kiém, khoi phuc lai
kho kiém trong mau, gop phan 6n dinh pH mau. O ca kha nang lan sau dudi
nudc do du trir kiém cao

c. Ap sudt tham théu:

Ap suat tham thau ‘cua mau do cac chét hiru co va chat dién giai trong
mau tao nén, song chu yéu phu thugc vao nong d6 mudi NaCl. Ap suat tham
thau trong thé keo trong huyét tuong 16n hon dich gian bao nén c6 tac dung
diéu chinh luong nudc trong dich gian bao thim ra ngoai mao mach.

Ap suat thim thau ctia mau on dinh s& dam bao cho qua tinh trao ddi
nudc cua té bao va cac thanh phan hitu hinh cua mau, duy tri hinh dang cua té
bao mau.

Ap suit tham ,théu hl}yét tuong cua dong vat co va bang dung dich
NaCl 0,9% nudc mudi. Ca bang 0,65.

1.6. Céc té bao mau
a. Hé‘ng cau
- Hinh thai va s6 lugng

Héng cau cla dong vat c6 vi c6 hinh tron det, khong nhan 10m hai mat
lam cho bé mit hong cau tang 1én khoang 20 %. Hong cau c6 tudi tho khoang
130 ngay, sau khi chét, chung duoc phan huy & ~gan, lach.. .. S6 lugng hong
cau & céc loai khac nhau 1a khac nhau va c6 tinh 6n dinh tu’(mg doi.

Hong cau cua ca truong thanh noi chung giéng nhu cia chim, bo sat,
ludng thé c6 hinh bau duc hai bén 16i va ¢6 nhan.
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Normal amount of Anemic amount of
red blood cells red blood cells

e
Hong ciu binh Hong ciu trong co
thuong thé thiéu mau

S6 luong 1- 2 triéu/mm?; c4 nudce ngot 0,7 — 3,5 triéu hong cAu/mm?; ca
nudc man 0,09 — 4 triéu hong cau/mm?. SO lugng va kich thudce hdng cau ti 18
nghich voi nhau. S6 luong hong cau ca duc nhiéu hon ca cai. Tudi ca cang
cao thi s6 lwong hong cau cang 16n.

Vi du ca Esox lucius con cai 1,83 trieu/mm>; con duc 1,99 tr/mm* Ca
Chep 2 tudi: con cai: 1,91 tr/mm?, con duc: 2 33 tr/mm Mua he, luong hong
cau cao hon mua dong. Ca dé 601 lau ngay sb lugng hdng cau s& ting, moi
truong thiéu oxy hong cau tang.

- Cau tao hong cau

Trong thanh phﬁr,l cAu tao héng cau nudc chiém 60%, con laj chét kh§)
40%. Trong d6 Hb chiém 90%, ngoai ra con c6 Protein, Lipit (phan 16n két
hop v6i protein tao thanh lipoprotein), cac mudi v co (chu yéu 1a KCI).

Trong hong cau con c6 cac enzym tiéu hoa gluxit, catalaza, cacboanhydraza
va mot s6 enzym khéc.

Hemoglobin (Hb) dugc ciu tao bdi mot phan tir Globin (96%) két hop
v6i 4 phan tt HEM (chiém 4%). Hb d€ dang ket hop vdi oxy dé€ tao thanh
oxyhemoglobin. BPong thoi cling dé dang tach ra dé tao thanh Hb tu do.
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- Hb c6 kha ning két hop CO, tao thanh HbCO, van chuyén CO, tir té
bao mo trong co thé ra ngoai mdi trudong.

Hb + 02 +—> Hb02

_Khi PO, qua cao hodc khi Hb két hop véi axit thi Fe™ — Fe™, Hb
chuyén thanh dang Met- hemoglobin mau ¢6 mau vang nau hoac nau.

Hb + CO, «—— HbCO,

Trong mau, Hb c6 ai luc v1 CO, va CO manh hon rat nhiéu so vai Oy,
HbCO 12 hop chat kha bén, lam cho chic ning van chuyén O, khéng thuc
hién dugc giy dong vat ngat thé chét. Trong khong khi chi can c6 0,3 % CO
du gay cho dong vat dang nhiét chét ngat vi trang doc CO.

- Kha ning van chuyén O, ciia Hb: trong diéu kién binh thuong ngudi
can 250 - 300 ml, chay cham can 1300 — 1500ml O,/ phit. Khi mau tinh mach
chay qua co quan hé hap (mang hoic phdi) thi PO, mdi truong (nudc trong
xoang mang, khong khi trong phdi nang) cao hon PO, trong mau nén O,
khuéch tan vao mau qua mang ludi mao mach cua co quan ho hap, khi d6 Hb
+ O, — HbO, mau tré thanh mau dong mach c6 mau do tuoi.

Khi méau dong mach giau O, dua dén té bao mod ¢ d6 PO, trong té bao
md nho hon PO, cta mau dong mach do d6 O, ciia HbO, s€ tach khoi Hb vao
te bao.

Kha ning két hop O cua Hb ¢ cac loai ca la khong gidng nhau, do vay
mtrc do nhay cam cua ca ddi véi nong d6 O, khéac nhau.

Vi du: cac loai ca sdng & noi nudc sach, Hb thich nghi voi diéu kién O,
phong phl. Ca séng & nudc ban cudng do trao d6i chat thip thich nghi véi
diéu kién nghéo oxy nén Hb c6 kha ning két hgp O, manh mé hon.

Céc yéu t6 khac anh huong dén kha ning két hop oxy cta Hb: nong do
CO, d6 pH cta mau, nhiét do.

Monocyte  Neutrophil  Eosinophil  Basophil

Platelets Macrophage Erythrocyte




T6 chirc co thé Chiéu phan g Piéu kién thuin
loi
Co quan ho hép Hb + O, — HbO, PO,1, pH?
PCO,|, T°|
Té bao md HbO, — Hb + O, PO,|, pH|
PCO,1, Tt

b. Bach cau

- Hinh dang va s luong

Cic loai té bao bach ciu

Bach cu 14 t€ bao méau c6 nhan, kich thuéc khac nhau theo timg loai
bach cau, kich thudc bach cau 16n hon hong cau. Bach cau dugc chia thanh

bach cau c6 hat (trong nguyén sinh chat c6 cac hat bat mau véi thude nhudm)
va bach cau khong hat.

Bach cau c6 hat: nhan chia thanh nhiéu dét, nguyén sinh chat c6 hat bt
mau (bach cau da nhan). Co ba loai bach cau wa axit, bach cau ua kiém va
bach cau trung tinh.

Bach cau khong hat: nhan khong chia thanh dét, nguyén sinh chat
khéng co hat bat mau c6 hai loai monocyte, lymphocyte.

S6 luwong bach cau khac & mdi loai: lon: 14.000, ché: 9.400, c4:10.000 -
50.000.

Sd luong phu thudce trang thai bénh ly, sttc khoé dong vat. Pong vat bi
chirng viém thi bach cau trung tinh tang, bi bénh ky sinh trung bach cau ua
axit tang ro rét.

O c4, sd lugng bach cau con phu thudc tudi tac, tinh trang dinh dudng,
nhiét do nudc, do thanh thuc sinh duc.

- Chirc nang cua bach cau

+ Churc nang bao vé

Bach cau c¢6 chitc ning chi yéu 1a bao vé co thé, chong lai su xam
nhap cua vi khuan vao mau. Thuc bao doi vai cac ngoai lai cac té bao chet,
chu yéu do dai thuc bao thyc hién. Qua trinh thuc bao trai qua 4 giai doan:

- Giai doan 1- gin khang nguyén: vi khuan, vét la dugc gan vao cac
di€ém ti€p nhan cua bach cau
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Giai doan 2 - nudt: bach cdu phat chan gia bao boc khang nguyén, vi
khuan, cac vat la.

- Giai doan 3: tao hbc — nguyén sinh chat 1dm vao, tao hdc va lizosom
ti€t enzym vao hoc, phan gidi thanh phan khang nguyén, vi khuan...

- Giai doan 4: tiéu diét vat la nhd pH hodc chat oxy hoa hodc enzym phan
giai.

Bach ciu da nhan trung tinh va dai thuc bao c¢6 kha nang thuc bao, hinh
thanh cac gia tic bao vay lay vat la, tiét ra men dé ti€u hoa dugc goi la ti€u thuc
bao.

Lympho B khi cac tac nhan la tac dong s€ dugc hoat hda tr¢ thanh
tuong bao, tuong bao c6 kha nang san sinh khang thé dac hi¢u chong lai tac
nhan la do. Kha nang hinh thanh khang thé duoc tmg dung trong viéc phong
chéng bénh truyén nhiém do virus, vi khuén... giy ra.

+ Tac dung ti€u hoa

Khi ¢4 chép an no, tai cdc mach quan & rudt tap trung nhiéu bach cau, nhit
Ia 1am ba cau.

Trong bach cau c6 cac loai enzym phan giai protein, lipit va gluxit.

Khi 4n no, bach cau tap trung nhiéu & thanh rudt va phan tiét cac enzym
tiéu hod, gbp phan phan giai cac chat dinh dudng cua thire an.

c. Tiéu cau va co ché déng mdau

Tiéu cau (thromboxyt) la nhimg hat nhé, khong nhan, kich thich khong
dong déu nhau, s6 luong khoang 50— 60 van/mm® Trong mot mm® mau ca
Chép 2 tudi c6 2 triéu hong cau, 40 — 90 nghin bach cau, 5.000 lymphocyte va
thromboxyt.

Co ché dong mau: qua trinh déng méau c6 sy tham gia caa 13 yéu td
khac nhau, chia thanh céc giai doan:

Khi bi thwong mau chay ra ngoai, tiéu cau v& ra giai phong cac enzym
lam cho Prothrombokinaza — Thrombokinaza.

Thrombokinaza

2. Prothrombin ’ . » Thrombin hoat dong — v& tiéu cau,
thuc day globulin gia toc huyét thanh khong hoat dong tré lai binh thuong.

_ Thrombi _
3. Fibrinogen rombin _ Fibrin

»
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4. Fibrin gan cac huyét cau roi rac hinh thanh khéi va méau bat dau
dong.

5. Tiéu cAu tiét ra chat retractozym lam cho cuc mau co lai va tiét ra
huyét thanh.

Ung dung: c6 thé dung mot sb bién phap dé gay hodc chong dong mau
cO y nghia thyc tién rat 16n trong nghién ctru sinh 1y hoc va y hoc

- Cac chit gy dong mau:

+ lon Ca™ cO6 tic dung chuyén Prothrombin— Thrombin,
Prothrombokinaza — Thrombokinaza, Fibrinogen — Fibrin.

+ Vitamin K

+ D0 nham cua thanh binh chira.

- Cac chit chong dong mau:

+ L6p ndi mo trong thanh mach ludn tron nhin, tiéu cau khong bi pha
huy khong bam vao thanh tung ddm, do d6 khong c6 Thromboplastin ndi sinh
trong mau.

+ Antithrombin: do gan xuét ra c6 tac dung chéng lai thrombin lam cho
mau khong dong lai dugc

+ Heparin: 1 san pham cta gan, phoi c6 tac dung chong Prothrombin
va thrombin rat manh

+ Pia c6 kha nang tiét ra Hirudin c6 tac dung trung hoa thrombin kha
manh — chong dong mau.

+ Cac mubi trung tinh khac: MgSO, Na,SO,, NaCl giir cho cac hat tiéu
cau khong tap trung lai dugc

+Cac mudi oxalat, citrat khir Ca™ lam két tia Ca™ két qua mau khong
dong duoc.

d. Co quan tao mau

Pong vit c6 xuong sdng bac cao: tuy xuong 1a noi san sinh ra hong cau
va bach cau c6 hat. Cac té bao lympho do cac hach lympho san sinh ra. Ngoai
ra rudt thira, gan, 1a lach, hach ciing 1a noi san sinh ra cac lymphocyte.

O ca: ca khong cd tuy xwong va hach lympho, khi con non méu dugc
hinh thanh & van xoan oc cua rudt khi truong thanh thi do t6 chirc mé trén

duong trung tuyén ¢ doc tuy séng dam nhan. L4 lach, than ciing 14 noi sinh ra
mau
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Lach ca la kho chtra méu, noi du trit hong cau, khi can thiét 14 lach co
thé co bop dé dua cac hong cau du trir vao mau.

2. Sinh Iy tuin hoan

Mau khong ngimg luu thdng khip co thé dam bao cho qua trinh trao
d6i chat cua co thé. Nho mau duoc tuan hoan trong co thé ma cac chat dinh
dudng, oxy, cac chit noi tiét dugc dua dén cac té bao mo co quan; déng thot
thai ra cac san pham cudi cing cua qua trinh trao d6i chat ra ngoai moi
truong.

2.1. Céu tao va chirc ning ciia tim
2.1.1. Ciu tao

Tim cua cd xuong gém ba by phan: Xoang tinh mach, tam nhi va tam
that. Phan trudc tdm that c6 bau dong mach 14 phan gbc ciia dong mach chu
phinh to ra (khong phai 1a bo phan cta tim). Giita cac phan cua tim cling c6
mang van va c6 tac dung nhu tim ctia dong vat bac cao.

Khéi luong tim: tuy thudc vao loai: ca chep vay khéi luong tim bang
0,1 1% trong lugng co thé, ca Diéc: 0,15%, ca Hoi: 0,13%, ca Thu: 0,31%, ca
Chuon: 2,5%

2.1.2. Pac tinh sinh ly cia co tim
a. Tinh hung phan

Hung phén 1a sy tra 161 cta co thé doi véi nhiing kich thich. Co tim c6
kha nang hung phan khi tdc dong bang cac kich thich nhu nhiét d9, hoa chat, co
hoc.

Tinh hung phén cta co tim dién ra theo quy luat “tat ca hodc khong gi
hét”. Khi kich thich c6 cuong d6 dudi ngudng co tim hoan toan khong co bop,
khi kich thich c¢6 cudng do ngudng tim dap Gmg bang su co toi da va khi cuong
do kich thich trén ngudng ciing khong lam co tim co manh hon. Giira cac soi co
tim c6 cau ndi do vay hung phan lan truyén trén tit ca cac soi co, lam cho co
tim co cung mat luc.

b. Tinh tro cua co tim

- Pha tro tuyét dbi: Néu kich dién vao thoi ky tdm that co thi co tim
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hoan toan khong dap tng. Nho c6 tinh tro tuyét d6i ma co tim khong bao gio
co cung nhu co van

Nguyén nhan do hung phén truyén tir hach tu dong lam cho tim co bdp,
khi tim dang co bop lai phai nhan mét kich thich ngoai lai, do d6 kich thich
ngoai lai tré thanh kich thich ac tinh co tim khong dap tng

- Pha tro tuong ddi: Néu kich thich dién thoi ky tim tht dan, thi tim s&
dap ung bang mot co bop phu manh hon binh thudong goi 1a co bop ngoai I¢ hay
ngoal tdm thu. Sau d6 s€ co thoi gian nghi bu.

Nguyén nhan nghi bu 1a do hung phén tu hach tu dong dén gap thoi ky
khong dap g cua co bop ngoai 1€ nén mat di 1 nhip va bat vao nhip sau.

C. Tinh ty dong cua tim

Khi 13y tim ra khoi co thé, tim van dép trong mot thoi gian nhat dinh 1a
nho trong tim c6 h¢ thong than kinh ty dong nam trong co tim.

Heé théng than kinh ti dong ctia tim bao gdm:

- Hach xoang nhi: tinh hung phan cao, 12 phan chinh diéu khién hoat
dong tu dong cua tim.

- Hach nhi that: & vach lién nhi, tu dong phu.

- Hé truyén dan: gom bo Hiss (hai nhanh) va tan cing soi Purkinje
- O éch: hach Dogel

- Tim ¢4 c6 2-3 trung khu tu dong (khoi diém nhip tim)

Loai A: ¢6 3 khoi diém nhip tim: mot phan b6 & xoang tinh mach va
ong Cuvier, m0t ¢ tdm nhi va 1 ¢ gitta tdm nhi va tam that. VD c4 chinh, ca
dua.

Loai B: ¢6 2 khoi diém nhip tim, mot phan bd & xoang tinh mach, con
mot ¢ gitra tam nhi va tam that. VD: ca sun.

Loai C: ¢6 2 khoi diém nhip tim, m§t & tdm nhi va mot & tdm that, cac
ca xuong (trir ca chinh) thudc loai nay.
2.1.3. Chirc nang cua tim

Tim hoat dong binh thuong dam bao lugng mau luu théng binh thuong
trong h¢ mach, 6n dinh cac chuirc ndng cua co thé.

Chu ky dap: Tim co dan dam bao cho mau tuan hoan khong ngung. M01
lan tim co dan goi 1a chu ky tim dap. Mdi chu ky gdm 5 ky, & dong vét cao mat
0.8 giay.

Chu ki tim (chu chuyén tim)
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Tam nhi gidn, 4p suat trong tim nhi giam, mau tir xoang tinh mach day
vé tam nhi. Khi tdm nhi co, mau tir tdm nhi don vé tam that. Khi mau tir tim
nhi xudng tdm that, 4p luc mdu trong tdm that ting nén van nhi that va van
ludi liém bi dong lai. Khi tam thét co, ap luc tdm that cang tang, khién van
ludi 1iém mé lam 4p sudt trong tm that giam, mau tran vao dong mach dé
dua mau di nudi co thé. Sau dd, mau duge dua tir cic co quan, té bao vé
xoang tinh mach.

M&i chu ky tim Gng véi mot nhip dép. Tan s6 tim tuy theo loai va chiu
anh huong cua trang thai co thé, méi truong song.... (dac biét 1a luong oxy
trong moi truong).

2.1.4. Piéu hoa hoat dong ciia tim

Piéu hoa hoat dong cta tim nhd hé théng than kinh (bao gdm ca than
kinh ty dong) va h¢ dich.

- Co ché than kinh diéu hoa hoat dong ctia tim

Tu diéu hoa: khi bi cit dut mdi lién hé than kinh, sy co bép tong mau
cua tim van duy tri phu hgp véi trang thai cang gian ctua tim. Méau cang vé
nhi€u, tim cang co bop manh tong di va tan s6 co bop tang 1én.

Céac xung dong than kinh tir than kinh trung wong dén tim thong qua
cac soi1 giao cam va pho giao cam. S¢i giao cam lam tang hoat dong cua tim,
s01 pho giao cam giam hoat dong cua tim.

- Piéu hoa theo co ché thé dich

Céc chét 1am ting hoat dong cta tim nhu: adrenalin, noradrenalin do
tuy thuong than tiét ra; glucagon do tuyén tuy ndi ti€t tiét ra; thyroxin do
tuyén giap tict ra...

Céc chat lam giam hoat dong ctia tim: Acetylcholin, K*.

2.2. Hé mach va su tuin hoan mau

2.2.1. H¢ mach

Hé¢ mach gém dong mach, tinh mach va mao mach

Thanh dong mach twong doi day gdm céc soi lién két c6 tinh dan hoi va

cac co tron.

Thanh tinh mach tuong d6i mong, soi lién két co tinh dan hoi va co
tron déu it hon thanh dong mach nén kha nang dan hoi co bop cta n6 rat kém
hon.

Thuong céc tinh mach c6 duong kinh 16n hon cac dong mach cung tén.
S6 lugng tinh mach cling nhi€u hon s6 lugng dong mach.
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Mao mach rat nho, dudng kinh 8 -12pm, dai 1mm néi tiép vdi nhau tao
thanh mang lud1 mao mach.

2.2.2. Tudn hoan mau trong mach quan.
a. Su luu thong cua madu

DPong luc c6 thé lam mau luu thong duoc trong mach quan 13 su co bop
cua tim, tinh dan hoéi va co bdp cua dong mach. Luong mau chay qua mach
quan trong mot don vi thoi gian goi 1a luu luong cua mau.

Luu tdc 1a toe d6 luu dong cua mau trong mot don vi thoi gian. Luu tde
mau ti 1€ nghich véi duong kinh cua mach mau.

Luu téc cia mau luc dau & dong mach chu 16n nhét rdi giam dan dén
mao mach la chdm nhat (0,5ml/s) sau d6 sang tinh mach thi lai tang dan tr
tinh mach tan dén tinh mach chu.

b. Huyét dp (dp sudt ciia mdu)

Huyét ap 1a ap luc clia mau tic dong 1én thanh mach. Phai duy tri dugc
huyét 4p nhat dinh trong hé thong mach quéan thi méi dam bao cho mau luu
thong voi1 toc dd nhat dinh.

Khi tim co 4p luc cua dong mach ting 1én dén gia tri cao nhat goi la
huyét &p tim co (huyét 4p tdm thu) hay 1a huyét ap to1 da (huyét ap cuc dai).

Khi tim glan ap luc dong mach giam t6i gia tri thap nhat goi 1a huyét
ap tim gian (huyét ap tim truong) hay huyét ap téi thicu.

Huyét ap t6i da 16n hon huyét ap toi thiéu thi moi thang duoc ap luc
dong van do huyét ap tdi thiéu gy ra va cung cap cho khdi mau mot “cong”
dé mau du stc chay qua mang ludi mao mach rdi qua hé thong tinh mach vé
tam nhi. Mach quan cang xa tim that thi huyét ap cang giam.

Ca Tuyét: 42/12, c4 Hong: 70/30
Mot vong tuan hoan ctia ngudi 1a 2 gidy, ddi véi cé 1a 2 phat
2.2.3. Sur diéu hoa hoat dong ciia hé mach

. - Su diéu tiét than kinh: t,hﬁn kinh giao cam hung phan giy co mach,
than kinh phé giao cdm hung phan giy gian mach.

- Sy diéu tiét cta the dich

Adrenalin, Vasopresin, noraderenalin lam co cac mach mau ndi tang,
gdy gian mach ¢ co xuong huyét ap tang cao; mudi Ca tdc dung 1én day than
kinh giao cdm lam tim dap nhanh va mach co lam tang huyét ap.

Histamin va Axetylcholin lam tim dép cham lai, huyét ap giam; mudi K
anh huong dén day than kinh mé tau 1am giam huyét ap.
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Thue hanh: Xac dinh mét so chi tiéu mau

1. Muc dich
Viéc xac dinh céc chi tieu mau thong qua dd hiéu biét trang thai sinh ly

cua co thé va anh hudéng cua cac yéu té moi truong déi véi cac ddi tuong nudi la
rat can thiét cho cac nha nudi ca.

9)

2. Noi dung thuc tap
Céc chi tiéu mau bao gom:

- S6 luong héng ciu: don vi tinh 10 HC/mm3

- Sb lwong bach cau: don vi tinh 1073 BC/mm3
- Ham lugng hemoglobin (Hb): don vi tinh g/100 mL (g%) hay %
- Hematocrit (%)

- Thé tich trung binh héng ciu (MCV): femtolit (1 ft = 10712 lit)

- Khéi hemoglobin trung binh caa 1 héng cau (MCH): picogram (1 pg = 10

- Nong do hemoglobin trung binh cua 1 héng cau (MCHC): g/dL (g/L)
3. Thuc hién

So6 lweng hong cau

+ Héa chat

- Hba chét chong dong mau: EDTA

- Dung dich pha lodng mau: dung dich Dacies

+ Dung cu

- Budng d¢ém HC va BC: budng dém Neubauer

- Pipette HC (Red pipette)

- Pipette BC (White pipette)

- Kinh hién vi
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H.1 Byéng dém neubauer vai cac pipette hdng cau (red pipette) va
pipette bach cau (white pipette)

+ Thuc hién
- L4y mau ¢ dong mach chu lung hay dong mach cuéng dudi
- Mb ¢4, boc 16 dong mach cha lung

- Pua kim tiém d4 c6 chat khang dong vao dong mach chu lung (hay
dong mach cuong dudi, khdng can moé ca) va rat mau ra, cho mau mau khong
ddng vao dung cu chira

- HGt mau dén vach 0.5 cua pipette HC

- Lau sach mau dinh & dau dudi pipette

- Hat dung dich pha lodng dén vach 101 (méu dwgc pha lodng 200 lan)
- Xoay pipette theo hinh sb 8 trong 2 phat

- Bo di 2-3 giot dung dich pha lodng & dau pipette

- Pbat 1 lamelle 1én budng dém mau

- bat da‘}u pipette cham nhe vao canh cua lamelle (tranh pot khj trong
vung buong dém cting nhu tranh lamelle bi d6i 1én khoi canh buong dém)

- Dé yén 2-3 phut cho HC ling xudng

- Pém s6 lugng HC vai vat kinh c6 6 phong dai 10 hay 40 &5 6 nho (4 6
o goc va

16 & giira cua & I6n dém HC)

H.2 Hat mau dén vach 0.5 cia  H.3. Hut dung dich pha loang dén vach
pipette hong cau (red pipette) 101 cua pipette hong cau (Red pipette)
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S6 lugng HC tinh theo cong thuc:

S6 lugng HC (TB/mm3) = A x 5 x 10 x 200 =
10.000A Vi A 1a s HC dém dugc

|4—1 mm—)| Lammelle diy budng d€m

[ [ |

. Viing chifa dung dich pha Idang méu

=E % 0.05 mm B piycia budng d€m mdu noi
chifa cdc 6 dém € bio midu

EF T HE B ving d&€m t&€ bao hing cdu
[ [T B Vong a€m & bao bach cdu

Céc kich thude ciia budng dém miu Neubauer Mt ciit ngang budng d€m mau Neubauer

H.4 Buong dém Neubauer véi cac 6 dem hong cau va bach cau

S6 lwong bach cau

+ Thuc hién

- Hut mau dén vach 0.5 cua pipette BC

- Lau sach méau dinh & dau dudi pipette

- Hat dung dich pha lodng dén vach 11 (mau duoc pha lodng 20 lan)
- Xoay pipette theo hinh sé 8 trong 2 phat

- Bo di 1-2 giot dung dich pha loing & dau pipette

- Pat 1 lamelle 1én buong dém mau

- Pat dau pipette cham nhe vao canh cua lamelle (tranh bot khi trong
vung buong dém cang nhu tranh lamelle bi d6i 1€n khoi canh buong dém)

- Dé yén 2-3 phut cho BC ling xubng

- Pém s lugng BC voi vat kinh ¢6 do phong dai 10 hay 40 & 4 6 16n ¢ém
BC

Sb lugng BC tinh theo cong thuc:

S6 lugng BC (TB/mm?’) = (B x 10 x
20)/4 =50B V¢i B la s6 BC dém duoc
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CHUONG 2. SINHLY HO HAP

1. Muc tiéu: ’

- Trinh bay co ché hoat dong sinh 1y cua hé ho hap.

- Céc chi tiéu sinh Iy ho hip cua ca..., ing dung vao thuc té san xuat.

- Cac nhén t6 méi trudng tic dong anh hudng dén cudng do ho hap cua ca.

2. Noi dung:

- Ho hap 14 hién tuong (qua trinh) trao d6i khi (chu yéu 1a trao d6i oxy

va carbonic) gitra co thé va moi truong song, qua trinh nay dién ra lién tuc
nhim 14y oxy cho cac hoat dong sdng ctia co thé va thai carbonic ra ngoai.

- Co quan ho hip chinh cta c4 13 mang va mot sd co quan hd hip phu

khac.

Mang va co quan ho hap phu déu c6 chung mét dic tinh 13 c6 ludi mao
quan phan bo, gitip cho qua trinh trao doi khi gitta mau va nudc dién ra dé dang.

- Boi v6i giap xéc, khi ¢ giai doan 4u tring thi ho hap qua bé mit co thé,
deén giai doan trudng thanh thi co quan ho hap da dugc chuyén mon hoa thanh
mang.

- Su cung cip 0xy cho co thé duoc ldy tir moi truong ngoai, dong thoi
CO, thai ra mdi truong ngoai truc tiép qua bé mat co thé hoic qua co quan hd
hap di duoc chuyén héa nhu mang. Pay 14 qua trinh trao d6i khi ngoai dugc
thuc hién qua bé mit trao doi khi.

- Bé mit trao doi khi nho hay 16n tiiy thudc vao muc d6 hoat dong cia
co thé, cac nhom dong vat c6 nhu cau nang lugng cao, hoat dong song cang
cao thi bé mat trao do6i khi cang 16n.

1. Méi truomg hd hap

Nudc 1a méi truong hd hap chi yéu cia ca va giap xac. Oxy trude khi
dugc ca hap thu phai dugc hoa tan trong moi truong nude. Vi thé ngoai cac chat
khi hoa tan trong nudc c6 lién quan tryc tiép dén ho hap thi cac nhan t6 khac co
lién quan dén sy hoa tan cua oxy déu c6 anh hudéng dén ho hap cua ca.

1.1. Oxy

Oxy c6 trong nudc do sy quang hop cua thuc vat thuy sinh hoac do
khong khi khuéch tan vao.

Oxy tu khong khi khuéch tan vao nuéc yén tinh rat cham. Theo mot s6
nghién ciu thay rang, trong diéu kién nhiét do nhat dinh, oxy tir mit nudc hd
hoa tan xudng tang siu 250 m phai mat 42 nam.

Nho o6 tac dung cua song gio va dong d01 luu 1am cho oxy hao tan &
tang nudc trén nhanh chong chuyén xudng cac tang nudc sau.
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Ham luong oxy trong nudc thudng duoc tinh bang cac don vi: mgO,,
mlO,, va ap suat riéng phan cua oxy (PO,).

Su hoa tan ctia oxy vao nudc phu thudc rat nhiéu vao nhiét do. Nhiét do
cang cao thi sy bao hoa oxy cua nudc cang giam.

Nhiét d§ (°C) Ham lwgng oxy trong nwéce (mg/l)
0 14,64
5 12,31
10 11,35
15 10,18
20 9,19
25 8,37
30 7,67

Nhu vay, khi nhiét do thép s€ coO loi cho ho hép cua ca va dong vat thuy
sinh. Trong thuc t€ ca x{ lanh can nhi€u oxy hon ca xr ndng.

Khi nhiét do tang, cuong do trao ddi chét coa co thé ca tang, doi hoi
nhiéu oxy hon. Nhung lac nay do bao hoa oxy cua nudc lai thap, kha nang két
hop véi oxy cua Hemoglobin s€ gidm, do vay ca rat nhay cam vai nhiét do, nhat
la ca bién.

1. 2. Carbonic

CO; hoa tan trong nudc 16n hon trong khong khi. Trong khong khi CO,
chi chiém 0,04% thé tich. Trong dicéu kién binh thuong CO, hoa tan trong
nude 12 0,3 cm?/l.

Trong thuce té luong CO, trong nudc con cao hon nhiéu, vi CO, ton tai
trong nudc dudi nhiéu dang khac nhau: dang tu do, dang mudi cacbonat, va axit
cachonic.

Trong nudc ngot, néu CO, nhiéu s& lam bién doi 16n do pH ctia nudc lam
anh hudng dén ho hap cua ca.

Nuéc bién tuy hap thu CO, nhiéu hon nuéc ngot, nhung d6 pH cua
chung lai twong dbi 6n dinh, do trong nudc bién c6 nhiéu yéu t6 c6 thé két hop
vOl C02

Pong thuc vat thuy sinh va cac chat hitu co trong viing nude déu ¢ anh
hudng dén ho hap cua ca

Heé s hoa tan ctia CO, trong nude 16n hon 25 1an so véi oxy trong diéu
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kién binh thuong.
2. Co ché ho hap ciia ca
2.1. Pai cwong vé ciu tao to mang

Mang Ia co quan ho hap cua ca, moi mang c6 4 - 5 d6i cung mang. Mot
cung mang c6 nhiéu to mang, m01 to mang c6 nhiéu tia mang nho chira cac
mang lud1 mao mach nho 1a noi tién hanh trao d6i khi.

La mang do v6 s cac soi mang hop thanh. Soi mang xép canh nhau rat
chat lam cho 14 mang ¢6 hinh dang nhu mét cai lugc.

Hai bén céac soi mang lai phat trién nhiéu to mang. Mdi to mang cé rat
nhiéu mang ludi mao mach day dac bao phu, 1a noi tién hanh trao doi khi gitra
co thé vo1 moi trudng.

Dién tich ti€p xlic cua cac s¢gi mang nho va to mang cua ca rat 16n, VD ca

e K. 4 A 4 A 1. 2
diéc, khoi luong 10 g c6 dién tich mang 1€n t61 1596 cm”.

Mau chay vao mang theo dong mach vao mang, qua dong mach vao to
mang dén mao mach & canh mang con.

Sau khi thyc hién qué trinh trao d6i khi (hdp thu oxy va thai CO, vao
nudc) 6 mao mach, mau tap trung lai trong dong mach to mang dén dong mach
ra mang.

Mau chay tir dong mach vao mang dén dong mach ra mang ngugc chiéu
v6i dong nude chay qua to mang & trong xoang mang, tao di€u kién thuan lgi
cho qua trinh trao d61 khi gitra mau va nudec.

Su trao d6i khi v&i moi truong phu thudc vao bé mat tiép xUc cia mang
canh mang con) v&1 nude. Dién tich bé mat tiép xtic cang 16n thi lugng chat khi
trao do1 cang nhi¢u

Dién tich bé mit twrong ddi ciia mang mot sé loai ca (cm?/g)

Loai 19 10g 1509 2009
Ca Cho (boi rat 52 35 26 18
nhanh)
Ca Trich 52 35 20 18
caMe 3,9 2,7 1,9 1,2
Cé Chinh 2 1,3 0,9 0,6

Cuodng do trao ddi chat twong d6i ctia con nhod cang 16n va nguoc lai.
C4 hoat dong nhanh, cang can nhi€u O, nén dién tich mang phai 16n.
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Co quan hd hap & ca con

O ca con, trudc khi mang chinh thirc phat trién, c6 xuat hién mot cau
tao giong la mang goi la mang ca con, do la cac nim bat nguon tir mang chinh
thirc.

Phoi c4 sun c6 mang ngoai dang soi, khi c4 16n mang ngoai tiéu bién.
Cé con cua mot sod loai ca xuong, cling c6 mang ngoai dang so1i, luc truong
thanh thi tiéu bién.

Khi chua c6 mang, ca con hd hip nho luéi mao mach & trén 16p vay,
mang ngoai va tdi hoang

2.2. Van dong hd hip ciia mang

C4 miéng tron va cé sun chua c6 nap mang nén dong tac hd hap tuong
doi1 don gidn, nude vao miéng roi qua khe mang ra ngoai.

Ca xuong dong tic ho hdp phirc tap hon: mang nip mang dong lai
miéng va xuong nap mang mo rong ra, ap luc trong xoang miéng va xoang
mang giam xudng, nudc tir bén ngoai sé tran vao xoang miéng va xoang
mang. Sau d6 c4 ngdm miéng lai, xwong nip mang ép lai thé tich xoang miéng
va xoang mang giam xudng, ap lyc ting 1én ddy nudc tran qua to mang, lic
nay diém ra nap mang bj day mo ra khién nudc chay ra ngoai cira mang.

3. Mt s6 chi tiéu sinh Iy hé hap
3.1. Lwgng tiéu hao oxy

La luong oxy duoc co thé str dung trong qué trinh hoat dong séng duoc
tinh bang don vi mg O,/kg/gio.

Luong tiéu hao oxy co s& 1a luong oxy duoc tiéu hao khi ca tién hanh
trao doi chit trong diéu kién ca sdng yén tinh, khong van dong, khong tiéu
hoa, khong bi anh hudng cua nhiét do, khong bi cang thang vé than kinh. Piéu
nay rat khé thuc hién vi vay luong tiéu hao O, chi twong d6i. Poi voi ca,
khong thé khong c6 van dong nén gié tri do dugc s& = 1,2 — 1,4 gi tri tiéu hao
OXY CO SO

Su ho hip clia ca con chiu anh hudng cua nhiét do, ham luong oxy trong
nudc.

Trong cung mot loai lugng ti€éu hao oxy ¢ thoi ky non tré cao hon ¢ giai
doan trudng thanh, Iuc hoat dong cao hon luc nghi ngoi, con duc 16n hon con
cai, nhiét d§ cao 16n hon ¢ nhiét do thap.

3.2. Nguwong O, cua ca

- Ngudng oxy 1a gi6i han ctia ndng d6 oxy trong nudc bat dau gy cho
ca chét ngat 1a Psg. Bon vi do: mgO,/g hodac mgO,/1. Ngudng O, cua moi loai
ca khac nhau 1a khac nhau, phu thudc vao ham luong oxy, cacbonic, nhi¢t do.
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- Piém oxy gi6i han (mgOz/g hodac mgO,/1) 1a gidi han nong do oxi
trong nudc chi trén ngudng oxi. Tai diém nay, ham luong oxy la t6i thiéu dé
c4 van c6 thé ho hip dugce nhung khong sinh trudng va phat trién.

3. 3. Hiéu qua sir dung 6xy trong nwdc cia ca

Hiéu sb cua ham luong oxy trong nude lic di qua mang voi lac ra khoi
mang la mirc do st dung oxy trong nudc cua ca. Hi€u qua str dung oxy cua cé
dao dong 46 -82%, trung binh la 62%, phu thudc vao loai

Ca chép: 75%, ca Bon: 68%, ca Moi: 46%, ca Ngu: 30-50%

Nguyén nhén: ca & day, ndng do O, thip nén can phai lay nhiéu oxi va
nguoc lai. Con nguoi chi st dung dugc 25%.

3.4. Tan s6 ho hap (nhip tho)

Tan sb ho hap 1a s6 lan tho cua ca trong mot don vi thoi gian (1 phut)
Cach xac dinh: dém truc tiép cir dong cua xuong ndp mang. Vi du 5% cé
Chep ¢ 8,5 cm 1a 14 lan/ phut, & 27°C thé 110 lan/phit, ca Diée ¢& 5,8cm la
18 - 20 lan/phut.

Ca cung loai: thoi ky non tré, kich thude nho, tan sé ho hap cao hon ca
truong thanh co kich thude 1on. Ca duc co nhip tho nhanh hon ca cai. Tan s6
ho hap thay doi theo su thanh thuc cua tuyén sinh duc

Nhiét d6 tang thi tan s6 ho hap ting

Tan s6 ho hap ti 1¢ nghich v6i ham lugng oxy trong nude. Vi du ca
Sallmo trutta 15% v&i ndng do 7,5 ml O,/1 c6 nhip thd 60 — 70 1an/phat, khi 2
ml O,/1 nhip thé tang 1€n 140 -150 lan /phat
4. Anh huéng ciia cac nhan t6 méi trweong doi véi ho hap cia ca

4. 1. Nhiét do

Nhiét do anh hudng dén tan s6 ho hip, ngudng O,, titu hao O,, su bio
hoa O, cua hemoglobin (Hb). Nhiét d¢ tang thi d6 bdo hoa O, cua Hb giam
xudng, do nhiét do cao dd hoa tan O, vao nudc giam.

Trong pham vi nhi¢t d¢ thich hop cua moi loai ca thi nhi€t do cang cao
thi cuong dd trao doi chat cua ca dugc biéu thi bang luong ti€éu hao oxy cang
16n.

4.2. Ap suit riéng phan oxy (PO,)

PO, trong moi truong céng,cao thi kha ndng bao hoa oxy cua Hb cang
tang va nguoc lai. Tuy nhién ca song trong moi truong nudc qua bdo hoa oxy

khi ham lugng O, giam xubng dot ngot s& dé dang sinh bénh bot khi trong
méu thuong xuat hién ¢ dudi da, nhat 1a & ving gan mit.

4.3. Ap suit riéng phian CO, (PCO,)
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Vi du ca salvelinus fotinalis trong diéu kién PO, bang 60mmHg, néu
PCO; bang 0,7 mmHg thi gan 100% Hb bao hoa oxy ; PCO, = 10 mmHg thi
HbO, 1a 60 %; néu PCO, = 40 mmHg thi chi c6 40% Hb bao hoa oxy.

Néu trong H,0 ham luong CO, tuong dbi cao thi CO, trong tinh mach
chuyén t6i mang rat khé thai ra ngoai m01 truong. Theo Fish (1943) PCO, dat
66,6 mmHg thi c4 vuge bi mé man & 20°C, néu PCO, dat 234 mmHg c4 diéc
bi mé man & 19 40C

Nong d6 CO; ¢ trong mau tang s€ lam cho ndéng do lam cho ndng dod
H,CO;tang dan dén lam giam kha nang béo hoa O, cua Hb.

5. Co quan hé hap phu

C6 3 nguyén nhan khién ca ho hap bang co quan ho hap phu: PO, trong
nudce qua thap, PCO, trong nudce qua cao, do tap tinh thich nghi.

5. 1. H6 hap bang rudt

C4 chach va mot so loai ca khac khi trong nudc day du oxy thi thé bang
mang, nhung khi trong nudc CO, ting O, giam thi thd bang rudt. Ca ngoi 1én
mit nude dép khong khi roi nudt vao rudt, khong khi luu lai trong rudét mot
thoi gian, phan 16n oxy bi hp thy phan con lai thai ra ngoai qua hau mon.

Céc loai ca tho béng rudt: doan rudt trude co tac dung ti€u hod, doan
rudt sau cé tac dung ho hap thuong xuyén khong chira thie an va phén, thanh
rudt 6 doan nay co nhiéu mao mach phan bb dé tién hanh trao doi khi, ngoai
ra co cac té bao niém mac tiét dich nhon.

C4 thd bang rudt c¢6 rudt dai, dai gip 12 — 28 1an chiéu dai co thé

S6 lan cé ngoi 1én mat nudc phu thudc vao: Nhu cau oXy cua co thé,
ham lugng oxy trong nudc, nhiét‘ do nuodc. Vi du ca Chach (Misgumus
fossilis) & 10°C ddp khong khi 2 -3lan/gid; & 25°C d6p khong khi 191an/gid.

5. 2. Ho hap bing da

Nhiing loai c4 khong vay hodc it vay déu ho hap bang da

H6 hap bang da chiém 17-32% & nhiing loai c4 séng noi thudng xuyén
thiéu oxy, c6 nhi€u chat hitu co phan huy, vi du ca Tré, c4 Chinh.

_ Ho hap jbﬁng da chiém 9 - 12 % nhu cau oxy nhu céc loai c4 séng & day
ao ho tuong doi ngheo oxy.

Ho hap bang da chiém 3 - 9 % nhu cau oxy co thé 1a nhitng loai ca song
& noi day du oxy. Da ctia nhiing loai ca nay c6 nhi€éu mao mach.

Ca sbng & day dong nude chay, ho hap bang da chiém 12%
Ca séng ¢ dong nudc chay, hd hap bang da chiém 1-2%
5. 3. H6 hip bang co quan trén mang
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Mot s6 loai ca: Tré, Qua, R dong co thé bo sung oxy trong khong khi
bang co quan trén mang, tuy nhién cac loai ca nay khong hoan toan dya vao
co quan trén dé thé ma sdng dugc, vi du RO dong khi ra khoéi nudce sau 6 - 8
gid 1a chét.

Co quan trén mang l1a bd phan cta thuc quan bién thanh, ¢6 mau do, rat
phat trién (hoa khé). Loai ¢4 nay thugc dong vat day.

Tho bang co quan trén mang chiém 1,5% sy thé chung. Néu pha co
quan trén mang hodc mang thi ca chét chirng té & loai cd nay ludn ton tai ca 2
co quan ho hap nay.

5. 4. H6 hap bang phoi

Gip O ca nhiéu vy Polypterus va ca phdi Dipnoi ¢6 co quan hd hap
phu dac bi¢t 1a “phoi”

5. 5. Bong hoi (bong bong)

Boéng hoi hé ¢6 6ng thong véi thuc quan (bo ca Trich va chép)

Bong hoi kin khong c6 6ng thong voi thuc quan gip ¢ bd ca Vuoc.

Béng hoi kin ¢c6 mdt by phan co cu tao dic biét goi la tuyén do co
dong mach di vao phan thanh nhiéu nhanh song song, sau do tap hop lai ro1
lai phén ra tao thanh mang ludi mao mach. Tinh mach di ra cling xen k& va
song song voi dong mach, cudi cung tap hop lai roi di vao tinh mach gan.

Tuyén do tiét ra men Carboanhydara: H,CO; — H,0 + CO,. Trong
boéng hoi chira O, va CO, nén ca noi. khi ca lan thi hoi di qua ctra s6 ovan nén
bong hoi xep xudng.

Khi ham luong oxi trong méu it, c4 1iy oxi trong bong hoi dé tho.

Chtrc ning cua bong hoi: diéu tiét ti trong, tac dung hd hip (mot sd
loai), phat ra am thanh, tic dung cam giac

5. 6. H6 hap bang miéng

Trong mot sO truong hop, ca ndi dau 1én khoi mit nuoc dé hép lay oxi

khong khi bang miéng roi hoa ciing voi nude & trong miéng roi dua qua mang
dé ho hap

Thuc hanh: Xac dinh cac chi tiéu trao doi khi
1. Muc dich

Viéc xac dinh cuong do trao ddi chat, ‘thong qua dé hiéu biét vé trang
thai sinh 1y cua co thé, anh huong cua cac yeu td6 mdi truong va danh gié toc
d6 sinh truong cua cac dbi tueong nudi 1a rat can thiét cho cac nha nudi ca.

Cu thé:
- Khi d6i cuong do trao dbi chat giam xudng
33



- Khi nhiét do ting cuong d6 trao doi chat tang
- Clng mot dbi tuong nudi trong cung mot dieu kign moi truong voi
nhiéu cong thic thuc an khac nhau, mot céng thac thich hop nhat vé dinh
dudng (so luong va chat lugng) s€ lam cho doi tugng nudi cd cuong do trao doi
chat 16n nhat va toc do sinh truong cao nhat.

B¢ ¢6 the so sanh trang thai sinh Iy va cuong do trao doi chat cua co thé
dudi anh huéng cua nhitng yeu t6 mi truong trong va ngoai, nguoi ta dung khai
niém trao doi chat co s&; do la qua trinh trao do6i chat trong nhirng diéu kién:

- Co thé & trang thai twong ddi yén tinh

- Khéng c0 thirc an trong duong rudt

- Nhiét d6 téi thich hop

- Than kinh khéng cang thang

Nhu vay nang leong can thiét cho qua trinh trao doi chat co s 1a nang
lwgng ding dé duy tri nhirng hoat dong song co ban nhu hoat dong tuan hoan, hd
hap, v.v.

Bé xac dinh cuong do trao doi chat cia dong vat ngudi ta &p dung hai
phuong phéap truc tiep va gian tiep.

- Phuong phap truc tiép: co thé lay nang luong tir qué trinh thiéu dot thirc
an. Qua trinh nay san xuat ra nhiét cho nén nang lugng tiéu hao cua co thé co
thé xac dinh bang cach do nhiét luong sinh ra trong mét thoi gian nhat dinh.

Phuong phap nay thuong dwoc ap dung cho dong vat ding nhiét nhu
nguoi, sir dung phong nhiét lugng ké.

- Phuong phép gian tiép: qua trinh thiéu d6t thic an trong co thé 1a qué
trinh 6xy hda cdc dudng chat. Qua trinh nay doi hoi oxygen va thai ra CO2.
Phuong phap gian tiép 1a phuong phép do oxygen tiéu thy caa co thé trong mot
thoi gian nhat dinh.

Phuong phép nay don gian va chinh xdc nén duoc &p dung cho hau hét

dong vat. Ca va giap xac la nhirng dong vat thuy sinh bién nhiét nén thuong &p
dung phuong phép gian tiép dé danh gia cuong do trao doi chat cua ching.

2. Noi dung thuc tap
Céc chi tiéu trao ddi khi bao gom
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- Tiéu hao oxygen: 1a lwong oxygen tiéu thu boi co thé ca/giap xac trong mot don vi
thoi gian. Bon vi tinh: mg hay mL O2/kg.qgio.

- Tan s6 hd hap: Ia chu ky hd hap cua cé/gidp xac trong mot don vi thoi gian.
Dbon vi tinh: lan/phut.

- Ngudng oxygen: I ham lrgng oxygen trong nudc toi thiéu ma ca/giap xac co
thé song dugc. Don vi tinh: mg hay mL O2/L.

3. Thyc hién
Do tiéu hao oxygen

‘ - Phuong phap binh kin: cho ca/giap xac vao mot binh kin, trac dinh oxygen
dau (trudc khi tha cd/GX), sau mot thoi gian nhat dinh trac dinh oxygen cuoi.

+ Hoa chat
- C4c hoa chat trac dinh oxygen (MnSO4, IK kiém, H2SO4 dd, Na2S203
0,025N)

+ Dung cu

- Binh kin chira ca/GX, lo winkler, binh tam giac 100 mL, 6ng dong, binh
chuan 50 mL, pipette cac loai.

+ Diéu kién

- Nuéc st dung chtra c& khdng chaa cac chat doc hai

- C4/GX phai dugc gioi thiéu véi didu kién thi nghiém truéce

+ Thuc hién

- Cho nuéc vao day binh chaa

- Cho c&/GX nhe nhang vao binh, day nap that kin (knéng cé bot khi)

- LAy 1 mau nudc tir bé chira nude vao lo winkler dé do oxygen dau (02 d)

- Sau 1 gio (), mo nap binh kin va lay 1 mau nuéc vao lo winkler d¢ do
oxygen cuoi (02 c)

- Do thé binh (Vb) va thé tich c& (Vc)
- Can trong lugng cé (P)

Tiéu hao oxygen (mg O,/kg/gi®) (02d—02C)X (Vb —Vc)

PXt

Trong d6: O,d: oxygen ban dau (mg/1)
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0,C: oxy gen cudi (mg/1)

Vb:  thé tich binh (L)

Vc: thé tich ca (L)

P: trong hrong ca (kg)

t: thoi gian (gio)

Chu y: khi trinh bay két qua can cho biét cac diéu kién mdi truong nhu nhiét
d6 va pH

Do ngwéng oxygen va tan sé hd hap

+ Thuc hién

- Cho nuéc vao day binh chaa

- Cho c&/GX nhe nhang vao binh, day nip that kin (khdng c6 bot khi)

- Khi ¢4 yén tinh (sau 15 phdt), d¢ém s6 lan déng mo nap mang (TSHH)
trong 1phut (d¢ém 3 lan)

- Khi c&/GX chét, lay mau nudc vao lo winkler dé do oxygen

Phwong phap xac dinh DO theo phwong phap Winkler

1. Nguyén tic ciia phuwong phap
- Trong mdi truong bazo manh, oxy hoa tan trong nude s€ oxy hoa Mn*? thanh
Mn**, c6 két tiia nau
Mn*? + 2 OH™ + 1/20, = MnO,! , 2 H,0
- Sau d6 MnO, dugc hoa tan béng H,SO,4 dam dac. Trong moi trudong axit MnO,
la chat oxy héa manh c6 kha nang oxy hoa I" thanh I,
MnO,+2 ' +4H"=Mn? +1; +H,0
- 1> giai phong ra s€ hoa tan trong nudc va dugce xac dinh bang phuong phap
chuan d6 dung dich Na,S,05 Chi thi ho tinh bot . Khi 12 ¢6 mat trong dung dich két hop
voi }10 tinh bt thanh mot phuc vchat c6 mau xanh. Tat ca luong 12 tach ra d& dang dugc
chuan do hét véi dung dich chuan Na,S,03 bién doi thanh dang khong mau
I, +2 Na,S,05; = 2Nal + Na,S,0¢
- Biét thé tich va ndng do Na;S,03 khi chuan d¢ ta d& dang tinh dugc ham lugng
Oxy hoa tan trong mau ntoc. Vi thé khi xac dinh O, hoa tan trong nudc dugce thyc hi¢n
trong 3 giai doan:

» Giai doan I: C6 dinh O, hoa tan trong mu (¢ dinh mau)
» Giai doan II: Tach I, bang moi truong axit (axit hoa, xir ly mau)
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> Giai doan III: Chuén do I, béng Na,S,03 (phan tich mﬁu)

2. Tién hanh v

Bude 1. Lay mau nude vao 1o nit mai thé tich 120 ml

Budrc 2. Cho 1 ml dd MnSO,4.4H,0

Buwére 3. Cho 1 ml dd KI - NaOH

I Day nip lo, lic 16n vong chai nhi%:u lan roi dé yén cho két tia mau nau. ling

xuong. Bao quan chai trong cho mat va t0i cho dén khi phén tich tiép. (Cha y khi thu mau va
sau khi co dinh khong dé bot khi xuat hién trong chai thu mau).

- Sau khi cb dinh dé yén 5 phut.

Buwéc 4. Cho tiép 2 ml H,SO, 1/1vao lic déu cho dén khi hét két tna hoa tan.
Dung dich c6 mau vang néu.

Budc 5. Pong 50 ml dung dich vira hoa tan & trén cho vao binh tam giac.

Buée 6. Chuan do bﬁng dung dich Na,S,03 0,01N dén khi dung dich c6 mau
vang nhat. Cho 3 giot ho tinh bot 1% lac déu dung dich mau xanh. Ti€p tuc chuan dg
dén khi dung dich chuyén tir xanh sang khong mau.

- Ghi lai sb thé tich dung dich Na,S,030,01N da sir dung dé chuan mau

- Lam 13p lai 3 1an xéc dinh thé tich trung binh

Vip Na,S,05 = (V1+ V2 +V3)/3 (ml)

Tinh két qua

DO (mg/l) Vtb X N X 8 X 1000

Vi

8 - duong lugng gram cua oxi;

N - ndng d6 duong luong gam ctia dung dich natri thiosunfat,

Vitb - thé tich dung dich natri thiosunfat ti€u ton, ml;

Vm: thé tich mau nudc dem chuén d6
1000: hé sé chuyén doi thanh lit
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CHUONG 3: SINH LY TIEU HOA

1. Muc tiéu:
- Xac dinh vi tri, hinh thai, cau tao ctia cac by phan trong bo may ti€u hoa.

- Xéc dinh duogc vi tri, hinh thai, chitc ndng sinh 1y cta tirng by phan ctia by may
tiéu hoa.

- Ap dung cach cho in udng phu hop dic diém sinh Iy tiéu héa cua timg loai va
tung loai gia suc, gia cam.

2. No1 dung:
1. Pai cwong vé tiéu hoa

Tiéu hoa 1a qua trinh phéan giai cac chat dinh dudng co trong thirc in nham
bién doi cac hgp chat hitu co phire tap thanh nhitng chat don gidn nhat ma co thé
c6 thé hap thu dugc.

Vi du: Gluxit phan giai thanh duong don; Protein thanh cac axit amin; Lipit
thanh axit béo + glyxerin

Do vi tri dién ra qua trinh tiéu ho4 ngudi ta chia ra:

Tiéu hoa ndi bao: Nguyén sinh dong vat, su tiéu hoa dién ra trong té bao;

Tiéu hoa ngoai bao: nhén, su tiéu hoa dién ra bén ngoai co thé

Tiéu hoa trong xoang: trong hé théng 6ng tiéu hoa,

Thuc an trong duong ti€u hoa chiu tac dong bai:

- Tiéu hoa co hoc: bang su co bop cua da day, sy nhu dong rudt nham cit,
x¢€ thurc an thanh nhiing manh nhé hon, thuén loi cho qua trinh tiéu héa héa hoc.

- Tiéu hod hod hoc: nho tac dong cta cac enzym trong dich ti€u hoa

- Tiéu hod vi sinh vét hoc: do cac vi sinh vét séng trong da day va rudt dam nhan.

1.1. Tim kiém thitc iin

Mbi loai ca co mot s6 loai thirc an dic trung riéng, nhung noi chung la ca
c6 kha nang an tat ca cac loai thirc dn nao ma ca co thé nhéan biét dugc bang cac
giac quan cua chung, co thé bat duoc va nudt dugc va thirc an ‘hop voi khau Vi ca.
Kha ning bat mdi cua ca phy thudc trude hét vao co quan bat modi va mdi (kich
thudc, hinh dang moi...).

Cac loai ca dir nhu c4 qua, ca rong mang, ca hdi, ca cho... chi co thé bat
dugc nhitng con mdi an lién boi trong tdng nude hodc an nadu trong cac bui co,
khong c6 kha nang bat nhitng con moi ¢ dudi day bun.

Ca chép va mot s6 loai khac trong ho ca chép co kiéu mom hoi dudi, khong
c6 rang chi co thé bat dugc nhitng loai moi hoat dong khong nhanh lam trong
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tang nudc, trong cac bui c6 hodc ¢ day bun v6i mun ba hiru co. Sau d6 nho vén
dong cua mom, ca co thé lam v& nat cac vo cing cta vat mdi rdi chon ldy nhiing
phan co thé sir dung dugc.

Hinh dang va kich thudc mdi ciing c6 tac dung quyét dinh ddi véi su bt
mdi cua ca. Thirc an 13 bot nho thi ca khong thé nao an hét duoc. Nhirng cuc thuc
an hodc vat mdi qua 1on thi cling kho nudt va kho tiéu hoa. Mdi ¢ ca c6 mot c&
mdi thich hop nhit cta no.

Céc co quan cam giac cua ca tham gia vao hoat dong bat moi. Dua vao dic
diém nay, nguoi ta chia ca thanh 2 nhém:

- Nhom cad mat: gdom cac loai ca dir nhu cé hoi, ca cho, ca perca.
- Nhom ca miii: gom ca chép, mot so loai thudc ho ca chép, ca chinh.

Thi giac giup ca phan biét duoc hinh dang, kich thude, mau sdc ctia moi.
Khuu giac giap ca nhan biét mui ciia moi hodc ké thu tir xa. Vi giac la loai co
quan cam giac gan, chung chi nhan biét dugc cac vat thé khi c6 sy tiép xtic véi co
quan nhan cam va vi giac.

Thanh phan hoéa hoc cua thirc dn ciing anh huong dén kha nang thu nhan
thirc an cua ca.

1.2. Suét #n ciia ca

a. Sudt dn trong ngay:

Suat an trong ngay cua ca l1a luong thic an ma ca an trong mét ngay cho
dén no.

Céc yéu t6 anh huong dén suat an cua ca:

- Chat lugng thirc an: thic an nghéo chat dinh dudng, nhiéu xenllulo, ca
phai an v&i luong nhiéu va nguoc lai.

- Nhiét d6: nhiét 6 cao thi suét an 1on va nguoc lai. Khi nhiét 6 cao, cac
men tiéu hoa hoat dong tot nén qua trinh tiéu hoa dién ra nhanh hon.

- Lira tudi: C4 con nho thi luong thirc an trén trong luong cé sé nhiéu hon
luc da 16n vi qua trinh trao doi chat xay ra nhanh.

b. Sudt an trong mét lan
Suat an trong mot lan 1a lwong thirc &n ma ca an trong 1 1an dén no.

- Pbi véi ca dit, an nhiéu trong 1 1an (= 50% trong luong co thé). Suat an
trong 1 lan cta ca dit 16n hon suat an 1 ngay nén c6 thé vai ngay ti€p theo cé co
thé khong an.
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- Bdi v6i ca hién: mdi 1an dn, c4 hién chi dn luong bang 3% trong luong co
thé nén moi ngdy c4 phai an 6 lan.
2. S tiét dich trong dng tiéu héa

Miéng, thuc quan tiét chat nhay co tic dung boi tron thirc dn

O da day: cac té bao tiét chat nhay, a xit clohydrich HCI, en zym phan giai
protein (pepsin). Doi voi nhom ca khong c6 da day, khong c6 kha nang tiet HCI
va enzyme pepsin. Tinh a xit cia da day phu thudc vao loai va s6 lugng thirc an.

+ Tac dung cua a xit: giup cho nhii hoa thic an, tiéu diét khuan, giét chét
cac t€ bao song cua thuc an, khi né dugc nudt vao va c6 thé ho tro sy khir canxi
cua thuc an

+ Tac dung ctia pepsin: 13 enzyme thuy phan protein do da day tiét ra

Chét tiét ctia rudt: rudt tiét luong 1on enzyme, chia 3 nhém: enzyme tiéu
hoa protein, enzyme ti€u hoa li pit, enzyme ti€u hoa chat duong.

3. Su tiéu hoa thirc an

Cau tao hé tiéu hoa: hé tiéu hoa hinh éng, nam doc theo co thé, 1a mét bd
phan ctia moi trudng ngoai nhung lai dugc dat trong co thé. Ngan cach va1 moi
truong ngoai la 16 miéng va hau mon.

3. 1. Tiéu hoa & khoang miéng

Miéng c4 chu yéu la co quan bat moéi, khong cod tac dung ti€u hdéa manh
nhu & dong vat bac cao.

Mot s6 loai trong ho ca chép rang hau c6 tac dung lam dap nat thuc an.

3. 2. Tiéu hoa & hiu va thuc quén

Hau va thuc quan 13 noi chuyén thirc an xudng da day, khdng c6 qué trinh
tiéu hoa.

C4 10 phi, chép, diéc c6 men tiéu hoa protein, gluxit nhung rat yéu

3. 3. Tiéu hoa ¢ da day

Da day chi c6 & ca dir voi hinh dang: V, U, T, Y

Thanh da day: c6 3 16p: mang, co, md lién két. O day co ca tiéu hoa co hoc
va tiéu hoa hoa hoc

- Tiéu hoa co hoc: da day tu dong co bop theo chu ki nhanh hay cham phu
thudc vao nhiét do moi truong. Thuc an di theo bén ria da day dé nhan men r6i di
vao gitta rdi quay lai ria dé thirc n duoc nhao nhuyén véi men tiéu hoa. Duéi tac
dung co bdp co hoc cua da day, thuc an trd thanh hop chat nhuyén min va duoc
dua xudng rudt.
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Thire an trong da day mang tinh axit kich thich co vong gién ra dé thirc an
roi xudng rudt. Rudt dong ngay co vong nay lai va tiét enzym dé lam ting pH va
dé tiéu hoa tiép. Khi c6 su chénh léch 16n vé pH giita rudt va da day, 1 luong thirc
dn da dugc nhao nhuyén trén da day lai dugc dua xuéng rudt theo co ché trén.
Qua trinh nay ctr 1ap di 1ap lai cho dén khi hét thirc an & da day.

- T1€u hoa hoa hoc:

Dbi v6i ca dir, thanh phan thic dn phuc tap, protein mang ban chét ty nhién
nén da day tiét ra nhitng enzym sau dé ti€u hoa thirc an

+ Da day tiét HCI 1am giam pH trong da day, tiéu diét vi khudn, giét chét
cac t€ bao song trong thirc an, ho trg cho sy khir canxi ctia thirc an, kich thich nhu
dong da day, hoat héa pepsinogen thanh pepsin.

+ Tiét pepsinnogen (trang thai khong hoat dong), dudi tac dung ctiia HCI s&
chuyén thanh pepsin (trang thai hoat dong) dé tiéu hoa albumin

Pepsin, pH = 1-2
Albumin » Albomoz + pepten

+ Kalogenaza: tiéu hoé da

+ Lyzozim: ti€u hoa vi sinh vat

+ Kitinaza: ti€u hoa vé kitin

3. 4. Tiéu hoa ¢ ruft

a. Céu tao rudt

- D6i v6i ca khong o da day

+ Rudt dai gap 13 1an chiéu dai than

o f B?lu rudt non c6 nhiéu nép gap, khi phinh to 1am cho thé tich rudt ting
gap 9-10 lan.
- D6i v6i ca c6 da day: rudt dai 2-3 1an chiéu dai than
b. Tiéu hoa ¢ ruot
% Tiéu hoda hoa hoc
- Tiéu hoa protein

Db vao 6ng rudt co dich tuy do tuyén tuy tiét ra, dich mat (do gan tiét ra),
biéu md rudt tao mdi trudng kiém.

enterokinaza
Tripsinogen » Tripsin (dang hoat dong)
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Tripsin

axit amin

Albumoz + Pepton ,

- Tiéu hoa gluxit
Polysaccharaza tiéu hoa tinh bot, glycogen, mun b3, chat lo ltng (dextrin)
Oligaza: tiéu hoa trisaccharide va disaccharide
- Tiéu hod lipit
Lipaza
Lipit ——»Glyxerin + axit béo

Lipit con dugc nhii trong hoa ctia dich mat thanh nhirng hat md nho 1i ti va
dugc thanh rudt hap thu.

Dich mat: Dich mat do gan tiét ra, chtra trong ti mat. Thanh phﬁn gém:
axit mat, mudi mat, sic t6 mat. Khi khong lam nhiém vu tiéu hoa, dich mat tai
hép thu nudce trd lai, khi c6 qua trinh ti€u hoda, dich mat tr ti mat duogc dd vao
rudt dé tiéu hod thic an.

Tac dung: c6 tac dung chéng doc, viém, chéng thdi, tiéu hoa lipit lam cho
co bop cua rudt nhanh va nhip nhang.

¢ Tiéu hoda co hoc: Trong rudt ca cod chuyen dong nhu dong, chuyen dong
qua lic co bop ddt giup thirc dn duge nhao nhuyén trong rudt va duge day vé phia
Sau.

4. Sw hap thu cac chit dinh dwéng trong co thé
4. 1. Thuyét vé su hap thu cic chét dinh dudng

Rudt non 14 noi hip thu chu yéu chat dinh dudng. Niém mac rudt non cé
nhiéu 16ng nhung dé tang dién tich tiép xtic va kha niang hap thu thtc an. Trong
16ng nhung c6 nhiéu mao mach va hach lympha (bach huyét) phan bb. Do tac
dung van dong cua cac co & bén dudi, nén 16ng nhung cir dong co dudi 1én xubng
va lic sang 2 bén.

Co ché hip thy cac chat: Hip thu thu dong va hap thu chi dong
4.2. Hap thu tirng thanh phan ciia chat dinh duéng

Cac axit amin hép thu vao mau theo co ché chu dong nho chét tai dic biét
ctia chung (goi la cac protein van chuyén). Protein dong vat dugc hap thu 95 -
99%:; Protein thuc vat hap thu 75 — 80%.

Duong don hép thu véi tde d6 khac nhau: Galactoza > glucoza> Fructoza >
Mantoza. Glucoza + P > Glucoza — photphoric cé tac dung giap cho nong do
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duong trong rudt cao hon trong méu, do vay toc do khuéch tan duong s& nhanh
hon.

San pham tiéu hoa cua lipit: Cac phén tir lipit dugce nhil hda nhd mudi mat
thanh nhitng hat nho hon, sau d6 Enzym lipaza thuy phan thanh axit béo va
monoglyxeric, cac don phan nay hép thu qua mang rudt qua qué trinh thim thau.
Sau d6 ching duoc tai t6 hop lai thanh Triglycerid tao ra lipit cua co thé di vao
mach bach huyét vao tinh mach. Doi khi cac mud6i mat nhii hoa lipit thanh nhiing
phan tir nho va duoc hip thu truc tiép vao mau ma khong can enzym lipaza phan
cit thanh axit béo va glyxerin.

Su hép thu cic vitamin: cidc mudi khoang va vitamin hoa tan trong nudc
déu dé dang tham qua niém mac rudt vao mau theo co ché khuéch tan thu dong va
chu dong.

Nudc duoc hép thu b::ing co ché tich cuc chu dong & rudt gia, con ¢ rudt
non nudc hap thu thy dong theo chiéu gradient nong do mang theo cac chat hoa
tan trong nudc. O ta trang nudc khong dugce hap thu.

Ngoai ra ca con c6 kha ning hap thu chat dinh dudng qua bé mat ngoai da
co thé.

5. Cac yéu to anh hwong dén toc do tieu hoa & ca

Téc d6 tidu hoa thic an trong co thé ca phu thudc yéu to ndi tai bén trong
co thé va dicu kién sinh thai bén ngoai.

5.1. Khéi lwgng thirc éin

Luong thic dn cang nhiéu thi su tiéu hoa cang cham tré, muc do st dung
thirc dn cang thap. Vi du: Pegen (1950) thi nghiém cho c4 Leuciseus an 20 mg
banh mi trang/1 gam trong luong co thé thi thuc an luu lai trong 6ng ti€éu hoa 20
gi0, nhung néu thirc an tang 150 mg /g thoi gian tang 37 gio.

Bang: Anh hudng ciia lugng thie an 1én sy tiéu hoa ciia ca Chép.

Mire do Tiéu hoa trong 100 g Lupinsis

. Protein Lipit Gluxit
Vira phai 35,2 5,4 16,8
No 22,1 3,6 104
Rét no 18,9 3,4 8,8
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Luogng thtrc an nho, tbc do tiéu hoa nhanh hon, triét dé hon va enzym ti€u
ho4 ngam vao thurc an nhanh hon. Khoi lugng thirc an cang 16n, qua trinh ti€u hoa
thtrc &n cang cham.

5. 2. Chat lwgng thirc dn

Qua nghién ctru qua trinh ti€u hod cac loai thic an khac nhau cua cé tré
trong cung mdt khodng thoi gian 1a 48h thay duoc ti 1€ thic an dugc ti€u hod nhu
Sau.

Loai thirc an Ti I€ tiéu hoa
Nhuyén thé 74,8 %
Thit bo 55,7%
Thit thd 31,1%

5. 3. Anh hwéng ciia nhiét do
~ Macgolin (1940) déi véi ca chép 1 tudi, & nhiét do 22°C, toc d¢ tiéu hoa
gip 3-4 1an tc d6 tiéu hoa & 2°C, gip 2,5 — 3 lan tdc d6 tiéu hoa & 8°C

Trong ngudng nhiét d6 thich hop cta cé, nhiét dd cang cao, toc do tiéu hoa
cang cao.

Ca Rutilus rutilus Cachep
16°C 19°C 21°C 10°C 21°C
Chét kho 73,9 79,2 81,8 72,1 81,7
Chét dam 88,1 87,6 87,3 70 79,3

5. 4. Anh huéng cia tudi

Vi du ca Chép 1 tudi an au trung mudi tiéu hoa dugc 84,4 % chit dam
trong thirc an, ca 2 tudi ti€u hoa duoc 89,2%.

Su phu thudc ctia qua trinh tiéu hoa vao tudi ca rat phuc tap do nhiéu
nguyén nhan. Trude hét do sy hoan thién co quan tiéu hoa va hé enzym tiéu hoa.
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6. Co ché kiém soat lwgng dn va phwong phap tinh toan lweng in ciia ca
6.1. Co ché kiém soat lwong in

- Ngudi ta nhan thay sau bira an c6 su gia tang nhu cau ti€u hao 6 xy, thai
nhiét. D6 1a sy gia tang trao doi chat. O ca su gia ting dot ngot su trao doi chat
sau khi an, sau d6 giam dan xuong dén mdt murc do trude khi an.

- bipung . 1 Cdc thy quan !
1 tie thoi ' & da day
' -
] 1
: :
E Thitc in —,| Da day Rujt Gan Maiu
: |
* |
An thic dn .
tu nguyén =i Yo_._._. "
A i Cdc thu quan di¢u

e mmmmmcmaoa- PJ‘EE _prg_d_()_l_llgl_t_h_dl gan__ ... 4 hda mifc db cdc trao

! d6i chit trong mau
— DPudngdictiavatchast ~  emmmmmoo
- - - » Dudng di cia thong tin
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Thwe hanh:
Xéc dinh tap tinh dinh dudng cua ca va tinh toan lwgng an cua ca
I. Muc tiéu

- SV dénh gia dugc co sé thuc an vung nudc, qua trinh dinh dudng ctua
ca thdng qua mot so chi tiéu sinh hoc.

I1. Yéu ciu
- Thanh thao khau giai phau

- Xéac dinh duogc mét s6 chi tiéu sinh hoc vé dinh dudng, sinh trudng (cong
thire, tinh két qua, nhan xét).

IT1. Dung cu miu vt

- Khay men, panh, thuéc do k§ thuét, dao, keo mui thang, kéo cong, gidy
tham, khan lau, can dia, can thanh binh

- Mau vat: Cac loai ca.

IV. N¢i dung

Xac dinh tap tinh dinh dudng thong qua ciu tao giai phiu cua 6ng tiéu hoa
cuaca.

Xac dinh d6 no

V. Phwong phap tién hanh

Trudce khi mé tién hanh do chiéu dai toan than ca (L); can khi luong toan
than ca (W)

Giai phiu: Tuong ty nhu bai 1

1. Xac dinh tap tinh dinh dudng

- M6 ta cau tao 6ng tiéu hoa tir miéng dén hau mén

- Do ti 1¢ chiéu dai rugt véi chiéu dai than

2. Chi tiéu sinh hoc dinh duéng

- Xac dinh do no theo 6 bac ctia Lebedep (tirba 0 — 5) ctia 1 -2 loai ca
Quan sat thirc an ¢ 3 doan rudt

Bac 0: trong rudt ca khong c6 thiure an

Bac 1: thirc an ca biét

Bac 2: No it

Béc 3: no trung binh
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Bac 4: no nhiéu
Bac 5: rat no

Can cir vao d no cua cac phan cia rugt xac dinh thoi gian da dinh
dudéng cia ca, co s¢ thirc an cua thiy vue ca dang song.

VI. Phuong phap kiém tra danh gia két qua
- Theo d&i qua trinh thyc hanh cta sv (tinh than thai do, thao tac)
- Chém bai thu hoach
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CHUONG 4: SINH LY TRAO POI CHAT VA NANG LUQNG

1. Muc tiéu:

- Hiéu va mo ta duoc sy chuyén hoa cac chat bén trong nhu protein, gluxit, lipit,
nudc, chat khoang va vitamin.

- Hi€u dugc vai tro cua cac chat protein, gluxit, lipit, nude, khoang, vitamin doi
vO1 co thé.

- Ung dung vao thyc tién san xut dé ting ning sudt NTTS.
2. Noi dung ciia chwong
1. Pai cwong vé trao doi chit ciia dong vat thity sinh

Trao d6i chat 1a dic trung co ban cta co thé song, 13 dic diém khac nhau
co ban giita sinh vat va phi sinh vat. Trao d6i chat ngimg thi sy séng cling cham
dut. Cac hoat dong sinh 1y ctia co thé nhu tuan hoan, ho hép, tiéu hod, bai tiét...
nham hoan thanh trao d6i chat.

Qua trinh trao d6i chat gom hai qua trinh d6i nguge, gan lién voi nhau
khong tach roi1- do 1a qua trinh dong hoa va di hoa. Qua trinh trao doi chat luon
keém theo qua trinh trao d6i nang lugng.

Trao doi chat gdm 2 ndi dung:

- Sur trao doi chét va trao ddi ning luong giita co thé vi moi truong.

- Su chuyén hoa vat chat va ning luong bén trong co thé.

Moi vat chat déu chira mét nang luong tu do nhét dinh, nén khi vat chat
phat sinh bat ky mot bién doi nao vé€ cau tao hoa hoc thi cling kem theo su chuyén
hoa vé nang lugng. Khi vat chat bi phan giai kém theo giai phong nang lugng, khi
vét chat hop thanh thi phai cung cap nang lugng. Nhu vay trao d6i chat, ning
lugng ludn di kém lién quan mat thiét vai nhau va khong thé tach roi nhau.

Su trao d6i vat chat gom 3 giai doan:

1. Céc chat hitu co va vo co vao trong co thé.
2. Sy bién doi cac chat nay trong co thé
3. Su ddo thai cac san pham phén giai.

Cac giai doan 1 va 3 dd xét & phan ho hép, tiéu hoa va bai tiét. Giai doan 2
1a qua trinh chuyén hoa vat chat trong co thé.

2. Vai tro va su trao ddi cac chat trong co thé

2.1. Trao déi Protein
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2.1.1. Sir chuyén hod Protein trong co thé

Protein trong thic an sau khi dugc tiéu hoa chuyén thanh cac axit amin,
duoc hap thu vao mau. Cac axit amin s€ dugc chuyén hoa theo cac huong:

- Str dung d¢é tong hop thanh Protein dic trimg cta co thé dé xay dung mo,
té bao mdi, thay thé cho Protein khong nguing bi phan giai, bao gdm ca Protein
huyét twong va Hb.

- Tham gia tépg hop céc chit ¢6 hoat tinh sinh hoc cuc manh nhu hormon,
enzym cO ban chat Protein. Vi du: Tyroxin - HM thyroxin; Xeezin -
Andrenalin

- Chuyén hoa thanh Glycogen du trit trong gan.

- Protein bi oxy hoa giai phong nang lugng, CO, va H,0; 1 gram Pr tao ra
4,25 kcal

- Protein di vao gan chuyén hoa tao ra ure sau d6 dén than dé bai tiét ra
ngoai.
2.1.2. Sur cén bang Nito

Puoc tinh bang lugng Nito trong thirc dn liy vao hing ngay voi luong Nito
do co thé thai ra (chl yéu qua nudc tiéu).

Protein tiéu thu = (N trong thirc an 1y vao — N thai ra) x 6.25
- 6,25 1a h¢ s0 keldal
- N/ (n +n’), Trong do6:
+ N luong nito 14y vao qua thirc an
+ n: luong nito cua thic an khong duoc hap thu
+ n’: luong nito cta Protein co thé bi phan giai va bai tiét ra
ngoai.
- KhiN=n+n goi la can bang déu, d6 1a khi co thé truéng thanh khong
tiép tuc tang trudng nira. Lugng Protein co thé 1ay vao bang luong né tiéu hao.

-Khi N>n+n’ 1a can bang duong. Luc nay lugng Protein lay vao cao hon
lugng do co thé tiét ra. Protein dé xay dung md méi va tu bd cac mé cil trong co
thé 16n hon tac dung phan giai. Gip ¢ co thé dang trong thoi ky sinh trudng,
luyén tap thai nghén, khéi phuc strc khoé sau khi m, doi.

- Khi N<n + n’ goi 1 cAn bang am, thudng gip & thoi ky gia cdi dau 6m,
thiéu dinh dudng 1au ngay.

2.1.3. Vai tro cua gan
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Gan c0 tac dung khur doc, khi kha nang nay bi pha hoai dong vat lai dugc
cung cap thirc an giau Protein, lwong Nito thai ra theo nudc tiéu ting 1én manh va
dong vat s& chét (Pavlop).

Gan 1a noi tong hop Protein méi véi tbe dd nhanh (Protein huyét tuong, Hb).

Tac dung tach gbc amin (- NH,) cua axit amin tao ure, néu ure khong duoc
tao thanh thi NHj tich trir trong co thé dan dén co thé bi ngd doc.

2.2. Trao d6i Lipit
2.2.1. Vai tro ciia lipit trong co thé.

- Llplt la nguon cung cip ning luong 16n cho co thé, lipit c6 thé du trix
nhiéu nhét trong co thé.

- Lipit 1a dung méi hoa tan cac loai vitamin tan trong dau md: A, D, E, K.

- Phospholipit 12 mot thanh phan quan trong ctia té bao (mang va nguyén
sinh chat) nén c6 lién quan dén tinh tham thau cua té bao.

- Lipit khi bi oxy hoa cung cdp mét ngudn ning lugng 16n; 1gram Lipit giai
phéng 9, 45 Kcal.

2.2.2. Sur chuyén hod lipit trong co thé.

Lipit sau khi tiéu hoa, hap thu vao mau s& dugc chuyén hod theo cac hudng
Sau.

- Ton tai dudi dang md, ¢ cac kho du trit m&, mé md dudi da chiém 50%,
mang bung, mang rudt 10- 15 %.

- Lipit trong co thé 1a thanh phan c4u tao ctia mot s6 loai hormon.,

- Lipit ¢ gan duoc phén giai thanh glyxerin + axitbeo. Khi do thi Glyxerin
— Glycogen — Gluco (khi can thiét).

- Axit béo — CO, + H,O + Q

- Thanh phan cua lipit c6 trong thic an ¢ thé lam thay d6i thanh phan lipit
clia co thé ca va dong vat. Vi du: néu ca dn thirc an ty nhién thi lipit cua ca chu
yéu 13 axit béo khong no, néu n thtrc 4n tong hop c6 chira md dong vat (lon, bo)
thi tong hop nén lipit chta axit béo no.

2.2.3. Vai tro ciia gan trong chuyén hod Lipit.
- Chuyén ho4 axit béo no thanh axit béo khéng no.
- Tao Phospholipit.

- Tao thé xeton 14 san pham trung gian chuyén hod m& thanh mé co dé oxy
hoa triét d€ cung cap nang lugng.
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- Gan chirta lwong m& 3-5 % khéi lugng cia nod chu yé'u’ér dang
phospholipit va glyxerin. Khi nguoi bi bénh m& gan tang 1én chiém %2 khoi Iugng.

2.3. Trao doi gluxit.
2.3.1. Vai tro cua gluxit

- Gluxit 12 ngudn cung cép niang luong cho co thé, dic biét 1a dbi véi loai
ca an tap (ca chép), ca an thuc vat (tram co).

- Dbi v6i cac loai ca dit, thanh phan thirc dn chu yéu cua chung 1a protein
nén enzym ti€u hoa gluxit kém phat trién, gluxit khong c6 y nghia 1én do61 vdi cac
loai cé nay.

2.3.2. Sw chuyén hod Gluxit

- Gluxit sau khi duoc tiéu hoa va hap thy vao mau déu ¢ dang
monosaccarit, chu yéu la glucose. Riéng & dong vat an cd, dong vat nhai lai
Gluxit dugc hap thu dudi dang cac axit béo: axit axetic, axit propionic, axit
butiric.

- Cac monosaccarit khong phai la glucose sau do déu dugc chuyén hoa
thanh duong glucose. Puong glucose dugc chuyén hoa theo cac hudng:

+ Oxi hoa cung cap nang luong. Mot gram Glucoza 6 xi héa cho 4,25 Kcal

+ Glucose — glycogen du trit & gan, co. Pay 1a hinh thic du trit nang
lugng cua co thé.

+ Glucose — lipit (ngudn du trit ning luong trong tuong lai)

- Luogng dudng glucose trong mau & nguoi va dong vat thuong bién ddi
theo trang thai hoat dong ctua co thé; nhung & co thé khde manh thi dao dong do
la khdng lon 1am va tuong doi on dinh.

- O ca luong dudng co su thay d6i bién dong theo mua. Vi du: ¢ ca chep
dao dong 30 — 47mg/dl cao nhat vao mua hé; thap nhat vao mua dong.

+ Khi van dong manh ham lugng Gluxit tang, khi nhin do61 lau ngay ham
lugng Gluxit giam.

+ Néu Gluxit giam xudng mic qué thap 1am giam duong huyét gdy mé
man bat tinh. Néu qué cao thi s& c6 hién tuong thai duong qua nudc tiéu (gay
bénh tiéu duong).

2. 4. Trao d6i mudi khoang
2.4.1. Vai tro ciia muéi khodng trong co thé.

- Mubi khoang 14 thanh phan cta thé dich, duy tri sy cdn bang ap suat tham
thau cua moi truong trong co the.
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- K, Na, POy, SO, duy tri d6 pH ctia moéi trudng trong.

- Hoat hoé su hoat dong cua enzym.

Vi du: HCI
Pepsinogen — pepsin hoat dong
Ca++

Prothrombin —— thrombin.

- Mubi khoang 13 thanh phan ctia mot s6 enzym. Vi du Zn trong enzym
cacbohydaza.

- Mudi khoang 14 thanh phan cau tric co thé. Vi du: xuong, ring
2.4.2.Nhom Ca™™, P, Mg™™

- Nhom mubi khoang nay duoc hap thu ¢ phan trén cta rudt non. Su hép thu
Ca, P phu thugc d6 hoa tan va do pH. O d0 hoa tan cao, pH thap thi dé hap thu.
Protein — axit amin, glactoza — axit lactic, ching c6 tac dung hap thu P va Ca.

- Canxi 1a thanh phan ciu trac nén xuong, rang, vay. Tang cuong qua trinh
hung phan cua than kinh va co bap. Néu Ca'™ trong huyét twong < 70mg % giy
bénh co giat, Ca™ con 1a tAc nhan trong qua trinh d6ng mau va dong von sita.

- Phospho 1a thanh phan ciu triic xuong, ring, vay. Co vai tro trong 6n dinh
do pH moi truong, cau trac nén phospholipit, axitnucleic, ATP.

- Magie: tic ché sy hung phan cta hé than kinh va co bép.
2.4.3. Nhom Na, K,ClI

- Na, K chu yéu 1a hop chat nhu natriclorua, mudi cacbonat, mudi photphat,
bicarbonat. K phan nhleu nam trong té bao, Na* phan 16n nam trong thé dich. CI
ton tai chil yéu ¢ cac mudi Ca, Na, K, Mg.

- Céc chat nay duoc hap thu qua da day, rudt, khi qua nhiéu s& dugc thai ra
ngoai qua con duong nudc ti€u, phan va mo hoi.

- Tac dung sinh ly:
+  Diéu hoa ap suat tham thau ctia moi truong.

+  Trong hong cau K* két hop voi cac axit cacbonic, photphoric véi
protein thanh cac chat dém.

+ Na, K, ¢o tac dung ting cudng tinh hung phan cta than kinh va co
bép.

+  Na, K duy tri Protein cta thé dich & trang thai hoa tan.
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+  Clduy tri 4p suat tham thau.

Ung dung: doi voi thitc an thuc vat chira nhiéu K, nén dong vat an co can
b6 sung mudi NaCl

2.4.4. Fe:

Fe*™ d& hap thu hon Fe™*

Fe*™ 1a thanh phan cua Hb, cic ezym cytocrom, catalaza...
Fe duogc du trir trong gan, 14 lach.

2.4.5. Cdc nguyén t6 vi lirong

- 16t chu yéu tap trung ¢ tuyén giap trang, 1a thanh phan ciu tao cua
thyroxin. 16t dugc hap thu ¢ rudt, niém mac duong ho hap, qua da, thai chu yéu
qua duong nudc tiéu.

- Pong (Cu): ton tai chi yéu & gan, huyét thanh va ndo. Cu 1a chét xuc tac
dé Fe hinh thanh Hb. Thiéu Cu sé& 1am rdi loan sy trao ddi Fe gy thiéu mau, kém
an.

- Kém (Zn) 1a thanh phan cta cac loai enzym cacboanhydaza,
cacboxypeptidaza, Acol — dehdrogenaza.

- Coban (Co): Co 1a thanh phan ctia vitamin B12, 1 thanh phan ctia enzym.

2.5. Trao doi nuéc:

Nudc tham gia diéu hoa than nhiét, 1a dung moi hoa tan ciia nhicu chat
trong co thé. Nudc trong co thé dugc cung cap theo 2 nguodn:

- Nudc udng vao theo thic an - 1a ngudn cung cap chu yéu. H,O va thic an
di vao da day dén rudt, tham thau qua thanh rudt vao huyét tuong td1 dich gian
bao té1 t€ bao.

- Nude do qua trinh oxy hoa sinh ra, lugng nudc nay c6 y nghia sinh 1y
quan trong va on dinh.

- Nudc oxy hoa tam thoi nam trong té bao sau d6 ra ngoai dich gian bao di
vao huyét tuong tdi than.

3. CAc yéu t6 anh hwéng dén cwong dd tiéu tén ning lwong va trao ddi chat
3. 1. Giong loai ca

MBJi loai ca khac nhau c6 hoat dong trao doi chat khac nhau phu hop véi
dac diém sinh ly cia ching. Thuong nhitng loai ua hoat dong thi toc do trao doi
chat 16n va ngugc lai.

3. 2. Kich thwéc ca (tudi cia ca).
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MGdi giai doan phét trién khac nhau cta ca thi hoat dong trao doi chat khac
nhau. Giai doan cé con, cudng d6 trao doi chat 1on hon so véi giai doan cé truong
thanh; c4 dang trong giai doan sinh san, nhu cau va cuong do trao doi chat 1on
hon céc giai doan sinh ly binh thuong khac.

3. 3. Mirc d¢ hoat dong caa co

C4 cang hoat dong nhiéu thi cudng do trao ddi chat cang 16n, nhu cu oxy
va cac chat dinh dudng cling tang lén.

Nang lugng tiéu hao tang Ién do su tdng cua nang lugng hoat dong co ¥
nghia thyuc tién 16n, dic biét dbi véi van chuyen va bao quan ca sdng. Vi du trong
cac bé c4, thung chira hep thi thoi gian dau, do su khong yén tinh lam ca ting
cuong van dong, nén lugng oxy ti€u hao tang 1én manh. Cac loai cad ham an nhu
c4 nheo, ¢4 qua do hoat dong tiéu hoa manh nén nhu cau oxy ciing 16n.

3. 4. Nhiét do nudéc

Cuodng do trao d6i chat ciia ca phu thudc rat 16n vao nhiét d6 méi trudng.
Nhié¢t do ctua ca bién doi rat nhanh theo nhiét do cua mdi truong, thuong xap xi
nhiét d moi truong. Khi nhiét d6 moi truong thay doi, phai mat mét thoi gian thi
nhiét d6 cua ca madi thay doi theo dé thich nghi.

Khi nhiét d6 moi truong ting thi cudng do trao doi chat cua cé ciing ting,
nhu cau oxy tang (Khi nhiét do moi truong tang, hoat tinh cua cac enzym xuc tac
cho céc phan rng sinh hoa trong co thé tang 1€n, toc d§ phan trng tang => nhu cau
oxy tang 1én).

3. 5. Yéu t6 thuy li, thuy hoa khac

Bang thuc nghiém da ching minh rang ca song trong moi truong ngheo
Canxi ¢ cac nhiét d6 10, 15, 20 va 25°C ¢6 cuong d6 trao ddi chét co sd cao hon

s0 v6i c4 séng trong nudc gidu canxi it hoat ddng hon, nhung stc chju dung néng
cao hon.

Ngoai ra cac nhan t6 méi truong khac ciing anh huong dén trao ddi chét
cua ca. Tuy nhién cac y€u to moi truong tdc dong dén cuong do trao doi chat cua
tung ca thé cung loai con phu thudc vao trang thai sinh ly cta ca thé va cac diéu
kién sinh thai khac chi phoi.

4. Co s6 khoa hoc ciia viéc xac dinh nhu ciu dinh dwéng cia PVTS

4. 1. Khai niém vé sinh truwéng

- V& giai phau hoc va két ciu co thé: sinh trudng 1a su ting 1én vé sb lugng
va kich thudc t€ bao trong cac mod cua co thé. Khi cac co quan da thanh thuc thi
su phan hoa va tang trudng do s€ ngung lai hodc giam di.
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- V& co s& vat chat: sinh truong la sy tich liy cua vat chat, sy ting sinh
truéng va tang truéng cua té bao va sy tang lén twong g cua protein trong co
thé ngay cang nhiéu.

- Véi quan diém trao ddi chét: sinh trudong 1 biéu hién cua trao doi chat
xay dung, su hop thanh ctua vat chat trong moi trudng, ma trung tdm cia no la
trao doi chat sinh truéng.

- V€ quan hé v&1 moi trudong: sinh truong cta co thé lién quan mat thiét véi
diéu kién cia mdi truong, moi trudng cung cap vat chat cho co thé sir dung. Céc
nhan t6 moi trudng hoac thic day hodc kim ham qua trinh trao do6i chat.

Sinh trudng 1a su 16m 1€n ctia co thé, 1a su tang 1én khoi luong va d¢ dai cua
co thé dong vat trong ca qua trinh séng, 13 két qua cta qué trinh trao ddi chét cua
co thé ma trung tam 1a trao doi protein. Sau khi thanh thyc vé thé voc thi qua trinh
sinh truong giam di hodc ngimg han trong khi qua trinh trao ddi chét van tiép
dién.

4.2. Co sé vt chat ciia sinh truéng

- Trao d6i chat 13 co s& cua sy sinh truong. Qua trinh trao d6i chat gdm qua
trinh dong hoa va di héa, hai qué trinh nay co sy can bang twong ddi, tuy thudc
vao tung giai doan sinh trudéng, va cac yéu t6 moi trudng ma qua trinh nay chiém
vu thé hon so vé6i qua trinh kia (vi du trong giai doan trude thanh thyc vé thé voc
thi qua trinh déng hoa chiém wu thé, giai doan sau thanh thuc vé thé véc thi qua
trinh di héa lai chiém wu thé).

- Co thé dong vat néi chung duoc cau tao tir cic thanh phan cha yéu 1a
protein, lipit va gluxit. Trong d6, qua trinh trao doi protein cé vai tro quan trong
trong sinh truéng.

- Su trao d6i chat cta co thé noi chung dua trén co sé sy trao ddi chét cua
teé bao, nhung murc dg trao doi chat cua té bao & cac mo khong giong nhau doi hoi
nguyén li¢u, nang luong va su tham gia cua cac loai enzym khéac nhau. Do dé can
diéu hoa qua trinh trao doi chat & cac té bao cua cdc mo trong co thé hoan chinh,
dam bao modi quan hé tuwong ho gitra trao d61 chat cua cac loai vat chat, sy thich
nghi cua co thé véi nhitng bién doéi cia mdi truong biéu hién trong trao doi chat.

4.3. Gia tri dinh dudng ciia khau phin thirc dn

Gia tri dinh dudng cua khau phan thic an duoc xac dinh:

- Sy can bang gitta thirc an nang lugng va sinh truong. Cac chat G, L, Pr

cung cap vat liéu cho sy phat trién tao ra mo, sinh san, cac san pham co thé can
thiét nhu hoocmon, hemoglobin, enzym

- Cac nguyén t6 khoang, nguyén t0 vi luong, chat xtc tac la cac vitamin.
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- Céc thtric an phu: nudc, 6 xy
- Gié trj dinh dudng ctia khau phan thiic an dugc xac dinh boi kha nang co
t}lé tiéu hoa va hap thu tot nhat. Phu thudc trang thai vat 1y thirc an, enzym trong
ong ti€u hoa.
4.4. Nhu ciu ning lwong
- Nhu cau ning lugng tong cong
+ Niang luong thtrc dn hap thu: Ning luong tich lily; ning lugng tiéu hao
_ Ti 1¢ gitra 2 dang nay thay d6i tuy theo loai, giai doan sinh trudong. Vi du
ca hoi ti 1¢ 30/70
- Tinh toan nhu cau ning luong
C=P+R+E
C: Ngudn ning luong thirc an dn vao
P: Tong hop cac mo co thé
R: Cung cap ning luong cho qua trinh trao doi chat
E: San pham thira dugc thai ra ngoai

- Cach tinh nhu cau thirc an hang ngdy cta ca: dya vao ti 1& trao doi khi
cacbonic va oxy

RQ =VCO,/ VO,

Déi véi trao d6i dudng

CsH1206 + 6 O, , 6 CO, + 6 H,0 + 637 Keal
RQ =VCO,/ VO,=6x22,4/6X 22,4 =1
Pbi vai trao doi lipit

2(C55H 106 06) + 157 O2 - 106 H20 + 110 CO2 + 16353 Kcal
RQ=VCO2/ VO2=110x224/106 x 22,4 =0,7
Dbi v6i trao d6i chat Pr

200 gram Pr + 96,61 lit O, > 77.31 lit CO,
RQ= (77,31 x 22,4)/ (96,61 x 22,4) =0,8

= RQ dao dong tir 07 -1

- Hiéu qua cta khau phan thuc in, dung hd so thic dan PCR (Feed
conversion ratio)
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+ FCR: Khdi luong thirc an can thiét dé tao ra mot don vi khéi luong thit
ca

+ Gi4 tri dinh dudng cta khau phan can cur trén so calo cua thirc dn can dé
tao ra khoi lugng thit cé

Vi du: Ca hoi

+ Thirc an tu nhién 640 kcal/ kg thirc an

Ning luong dé tao 1 kg thit ca: 2000 Kcalo/ kg > FCR = 3,1

+ Néu dung bot thit kho: 1540

Ning luong dé tao 1 kg thit c4 1a 4600 > FCR=3

+ Néu dung thit 990, nang lugng 1 kg thit ca: 2600 kg - FCR = 2,6
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CHUONG 5: SINH LY BAI TIET

1. Muc tiéu: , i

- Hiéu duoc hoat dong sinh 1y cta than trong co ché hinh thanh nudc tiéu thyc
hié€n chirc nang bai tiét.

- Co ché diéu hoa ap suat tham thau cua ca dé thich nghi v6i méi trudng séng co
do man khac nhau.

2. Noi dung ciia chwong:

1. Khai ni¢m vé bai tiét

Bai tiét 1a sy ddo thai cac san pham cudi cung cia qua trinh trao d6i chét ra
ngoai. Qua trinh bai tiét gitp co thé:

- Pao thai cac chét cin ba ra ngoai co thé qua cac co quan bai tiét nhu: than,
da, rudt, phoi.

- Duy tri su 6n dinh tuong dbi ctia ndi mdi nhu can béng ASTT mau, pH cua
huyét tuong, 6n dinh nong do céc ion trong huyét tuong.

- Tham gia diéu hoa than nhiét thong qua tiét mo hoi, ho hap...

Ngoai ra cac vt la theo thirc an va nudc udng vao co thé khdng tham gia trao
do6i chat nhu muoi, mdt so chat doc, thudc. ..cling nho co quan bai tiét dua ra ngoali.
2. Vai trd ciia than va qua trinh tiét niéu trong viéc diéu hoa ap suét thim thiu

2. 1. Pic diém ciu tao ciia than

Than dugc hinh thanh tir 14 trung bi. Trong qua trinh phat trién chung loai va
ca the than phat trién qua 3 giai doan:

+ Nguyén than 1 giai doan thap nhat. Mot s6 loai c4, ludng cu nguyén than
hoat dong ¢ giai doan au trung.

+ Trung théan hay than so cap xuat hién trong hau hét bao thai cua dong vat
c6 xuong song, khi truong thanh trung thén chi ton tai & dong vat c6 xuong séng
béc théap.

+ Hau than hay 1a than tht cip ton tai va hoat dong ¢ dong vat bac cao va
nguoi.

Céc loai ca néi chung déu co trung than. Tuy timg loai ¢4 ma than cé hinh
dang va kich thudc khac nhau nhung thuong tao thanh dai dai, mau niu sim chay
doc than, hai ong than co6 thé dinh véi nhau, hai niéu quan chay song song hai bén
cot séng, dén cudi than thi chap thanh mot trudc khi dd vao bong dai. Bong dai
nho, mong, cé 16 thong véi xoang niéu sinh dyc.
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- Than c4 cAu tao boi cac don vi than (vi quan than). Mot vi quan than gém
CO quan cau thén (ti€u cau than) va phan ong than.

- Ca nude ngot ¢6 sO luong tiéu cau than rat 16n (gap may lan so voi ca blen)
vi chiing can thai nhiéu nudc tiéu. Ca chép trung binh moi kg khéi luong co thé
mdi gid thai ra ngoai khoang 5ml nude tiéu.

- C4 xuong nudc min cb tiéu cau than khong phat trién. Mot sb hoan toan
khong c6 ti€u thé malpighi ma nd hinh thanh tiéu cau gia, khong thong véi ong
gop, khong tham gia hinh thanh nudc ti€u nhu ca Lophins piscalorius thai
0,83ml/kg/gio, ca nham Mustelus canis thai 0,9ml/kg/gio.

1. Tiéu cau than/ thé Malpighi:
nang Bowman + cudn mach

2. Co ti€u cau;

@ P 3. Poan dau 6ng din niéu/ doan
P ] < gan thtr nhat;

G- g ol . N L
_.j B 4. Quai Henle/ doan gan thir hai;

g g , = r.ox ~ n
B ~E3 5. Poan cuoi 6ng dan ni¢u/ doan

e xaE
6. Ong thu ni¢u/ 6ng gop

Cau tao don vi than ca

- Ap suét thim thau mau cua ca xuong nudc ngot luén ludn cao hon moi
truong, nén nudc khong nhimg vao co thé theo thirc an ma con bang cach thim
thau. Do vay ca can phai tiét nude tiéu nhiéu dé thai nudc

- Ca xuong bién c6 ap sudt tham thau ctia mau nhd hon moi truong, do do
nuoc trong co thé c6 xu huong thim ra moi truong, nén ca xuong bién tiét it nudc
tiéu, dong thoi ting cuong bd sung nude cho co thé.

2. 2. Chite niing bai tiét ciia thin
- Chtrc ning quan cau: Loc nude ti€u, tai hap thu mot sb chat
- Chirc nang ciia 6ng than:

+ Poan ¢b tiéu cau than: co chirc ning nhu cai bom ddy cac chét tir nang
Bowman vao trong xoang ong.
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+ Poan gan I: 13 phan nguyén thily ctia vi quan than, co vai tro tai hap thu
cac chat nhu glucoza, axit amin, peptit, Cl, Na cho co thé.

+ Poan gan II: ddy 1a mién 16n nhét cia vi quan than ca xuong, tiét CAC ion
héa tri II, H'...va axit hitu co, tai hap thu Na".

+ Poan trung gian: c6 nhiéu vi nhung mao, c6 tac dung nhu mot bom dé day
chat dich di vao 6ng vi quan than.

+ Poan xa: tai hip thu tich cuc Na*. O c4 xwong nuéc ngot, tinh hap thu
nudc thay doi giap co thé thai nudce.
2. 3. Thanh phan nuérc tiéu cia ca

- Ure: 1a thanh phan thudng xuyén c6 trong nudc tiéu. Cac loai khac nhau
cd ham lugng ure khac nhau: ca sun ham luong ure 0,1- 0,6%; ca chep 0,7%).
Ngoai ra con chtra mét luong nho axit uric — hop chat cuia ure

- Cac chat chtra nito khac: chi yéu 13 creatin (cac chat nay ton tai trong
nudc tiCu voi ham luwong rat thap). Pac biét ca xuong c6 luwong TMO
(trimethyamin oxyt) kha cao trong nudc tiéu.

- Céc chat vé co trong nuoc tiéu: Ca, Na, mot s6 mudi nhu sulphat, clorua,
phosphat, carbonat.

Khi ca tap trung véi mat do day thi tat ca cac san vat trong nudc tiéu va
phén tang Ién rat nhanh 1am cho c4 chong chét. Song cac san vat bai tiét nay cua
ca rat dé bi hap phu boi tham thuc vat, tro hodc cac chat hap phu khac. Piéu nay
c¢6 ¥ nghia trong thuc tién khi tao ra cic phuong tién dé van chuyén cé song.

Nhitng chit dé khuéch tan nhu amoniac, ure dugc  thai ra ngoai co thé chu
yéu qua mang chir khong phai qua than. Vi du & cac chép va ca vang cic chét nito
do mang thai ra nhiéu hon do than tir 5-9 1an. Chi cac hop chat chira nito kho
khuéch tan nhu creatin, axit uric... mdi thai ra ngoai qua than.

2. 4. Qua trinh sinh nuwéc tiéu

a. Giai doan lpc: Mau qua mao quan thin tit ca cac thanh phan (trr protein)
duoc loc vao xoang Bowman tao thanh nudc tiéu dau

- Ap lyc (P) mau trong tiéu cau cao (do dic diém cau tao)
- Ap lyc loc bi tiéu hao boi 2 thanh phan:

P né gich trong xoang bowman

P thé keo do cac protein khong duoc loc

= Ploc c6 higu tye = Pmau trong tigy ciu = (P tham théu thé keo T P thé dich)

b. Giai doan tdi hdp thu
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- Nudc tiéu dau qua hé théng 6ng luon, Mot sd chéat duoc tai hép thu tao
thanh nuéce tiéu cuoi

+ Puodng, axit amin tai hap thu hoan toan
+ [ure, uric] khdng duoc tai hap thu

+ Nude: [SO,] trong nuoc tiéu dau = 0, 002%; trong nudc tiéu Cuéi =
0,18% (gap 90 14an) do vay, dé tao 1lit nudc tiéu cudi phai c6 90 lit nudc tiéu dau
qua éng dan

- Nguyén nhan:
+ TB biéu mé thanh dng than tai hap thu chu dong

+ Ap suat mau quanh ong than thap, tao diéu kién thuan loi cho qua trinh tai
hap thu.

+ Hap thu bi dong: bang khuéch tan, tham thau theo chiéu gradient nong
do.
2. 5. Mot s6 bd phan khac tham gia qua trinh bai tiét

- Ong niéu: 14 6ng di tir co quan tiét niéu thong voi bén ngoai dé dan cac san
pham cua qua trinh trao d6i chit ra bén ngoai. Ong co ba 16p:

+  Lép mang nhay (& trong cung), c6 nhiéu nép gap doc
+ O gitra 12 16p co doc
+  Bén ngoai la thanh co

- Bang quang: do thanh khoang niéu sinh duc 16i ra & phan cubi dng trung
than, gom hai loai:

+ Bang quang 6ng dan niéu: da sb ca c6 loai nay.

+ Bang quang niéu sinh duc: c6 & c4 Phoi va ca Vay Tia .

- O mot s6 loai ca: ca Bam khdng co6 bang quang

- O c4 Toan Pau khong c6 xoang bai tiét sinh duc ma tryc tiép thong ra
ngoai.

- O ca xuong khong c6 xoang niéu sinh duc
3. Co ché diéu hoa ap suit thim thiu

Co ché diéu hoa 4p suat thim thau (ASTT- Ptt) mau cta cac nhom ca
khong giéng nhau va cé su chénh 1éch rd rét so voi mdi truong nudc cua chung.
Mau c4 sun bién c6 ASTT hoi cao hon so véi méi trudng. Mau ca xuong bién lai
c6 ASTT thap hon so v6i méi truong. Mau ca sun va ca xuong nude ngot déu co
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ASTT cao hon nhiéu so v&i moi truong. Pé dam bao cho sy 6n dinh ndi moi, ca
can phai thich nghi, di¢u hoa ASTT mau.

3. 1. Piéu hoa thu dong:

Nho hién twong khuéch tan cac chat tir méi truong c6 nong do cao vao moi
truong cd nong do muoi thap qua mang té bao co thé. Cac chat co kich thude
cang nho cang dé lot qua, dd phan cuc cang thap cang dé lot qua.

3. 2. Piéu hoa chii ddng kém linh dong: dic trung cho nhém cé hep mudi.

Bang ASTT ctia mau va mdi trudng song

Nhom cé Mau MOi trwong
Sun bién 26,6 24,8
Sun ngot 11,8 0,3
Xuong bién 8,8 24,8
Xuong ngot 6,3 0,3

a. Doi voi ca sun bién

Nong do muoi trong co thé cao hon nong do mudi ngoai modi truong, do
vay luén c6 xu hudng mat muoi.

Ca 6n dinh ASTT bang céach tai hap thu ure. Khi méi truong man hon co
thé tang trao doi protein dé tao ure, lam tding ASTT. Tuy nhién ure lai ddc voi co
thé, do d6 ure dugc thay thé bang TMO — khong doc véi co thé.

b. Péi véi cd Xuwong bién
D0 ha bang dlem cao, ca song trong moi truong cd dg man cao hon trong
co thé nén thudng mat nudc, mudi tir mdi truong di vao trong co thé.

Co thé diéu hoa, 6n dinh ASTT bang cach:
- Tang cudng tai hap thu nudc ¢ dng than, ting bai tiét cac loai mudi.

- Tang cuong uong nudce, chi gitr lai cac mudi hoéa tri I, cac mudi co hoa tri
IT dugc thai ra ngoai theo phan. Muoi hoéa tri 1 thai ra ngoai qua dudng mang.

C. Ca sun nudc ngot
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ASTT méu cao hon ciia moi truong, ca c6 xu huong mat muoi, nudc tu
moi truong di vao co thé.
Co ché dieu hoa:

- Than hap thu lai cac mudi nudc tiéu nguyén thuy, tich cuc thai nude thira
qua duong nudc tiéu. 12ml/kg/gio.

- S0 lugng don vi than nhi€u, duong kinh 16n, tdng cudng thai nudc va gitr
lai tat ca cac loai muoi.

d. Doi voi ca xwong nudc ngot

Co ché diéu hoa ASTT twong ty nhu & ca sun ngot nhung murc d6 quyét
li¢t khong bang.

Tang cudng tai hap thu mudi hoa tri I, IT qua an udng. S6 luong tiéu cau
than nhiéu, kich thudc 16n dé tang cuong thai nude.

3. 3. Co ché di€u hoa chi dong va linh dong
Co ché nay dic trung cho cac loai ca rong muoi va ca di cu.

Pé thich nghi véi sy thay doi do man lién tuc cia moi truong, ca co giai
doan “tap” dicu ti€t ASTT theo chiéu ngugc lai. VD khi ca tor nuéc mdn vao
sOng, ca song ¢ ctra song mot thoi gian de tap.

Chép nhén hoi thay doi thé tich co thé.

Tiét ra chat nhét bao quanh co thé dé nude khé tham qua.

3. 4. Cac yéu t6 anh hudng dén diéu hoa ASTT

Nhiing tic nhan quan trong anh huéng dén diéu hoa ASTT & céa chu yéu 1a
nhiét d§, sinh san va doi.

- Nhiét do: khi thay ddi nhiét d6 1am thay ddi can bﬁng ion, trong cac ion
thi cac cation ¢ y nghia I6n dén cac hoat dong sinh 1y ctua co thé. Vi du: Ca lam
giam dg tham ctia mang té bao, Na lam tang d6 tham cia mang t€ bao.

Khi 1am lanh dot ngot, té bao mét K, ting Na.

DPdi voi ca chép, khi nhiét do tang, lugng Cl va Ca tang 1én con lugng Na
cuc dai 627 C

Déi voi ca diée thi lugng Mg tang khi nhiét d6 giam va luong nudc trong
mau tang lén.

- Sau khi sinh san, s6 lugng chung cua cac ion trong co thé ca cling gidm
xuong.

- Khi c4 bi d6i, lugng nude trong co thé cling ting 1én
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Thuwe hanh: Gay mé ca
1. Giéi thiéu
Gay mé ca la mot qua trinh lién tuc tir mat cam gidc nhe dén suy sup than
kinh (chet). NGi chung cd 5 giai doan trong gdy mé cua ca. Tuy nhién, trong thuc
tien nudi ca nguoi ta chia ra 3 trang thai mé: Iam diu (sedation), c6 thé quan ly
duoc (handleable) va hén mé sau (deep anaesthesia).

Lam dju (sedation)

- Trang thai yén tinh (1am diu): hap thu chat gdy mé = 1am sach bién dudng

- Trang thai yén tinh nay thi ly tuéng cho hoat dong van chuyén trong vai gio.

C6 thé quan ly duwoc (handleable)

- Lién tuc gay mé: hap thu chat gy mé > Iam sach bién dudng

- Mot nong do ma 1am con vat c6 the quan Iy 1a Iy tuong cho hoat dong thu
hoach, phan ¢& va vuot san pham sinh duc vi con vat khdng cé phan &ng.

H6n mé sau (deep anaesthesia)

- Lién tuc gay mé: hap thu chat gy mé > 1am sach bién dudng

- Khi nong do duoc gia ting kha nang quan ly con vat cho cac hoat dong nudi
thuy san bi giam.

C6 nhiéu chat gay mé

MS222 (tricaine methane sulphonate) la san pham duy nhét dugc phép sir dung
trén ca. MS222 c6 dang bot trang c6 the hoa tan trong nudc, on dinh khi giir lanh va
kho. Pay la dan xuat cua benzocaine. Mot dung dich stock chuan la pha 10 g
tricaine thanh 1 lit nuéc va dung trong chai mau toi vi ndé khong bén dusi anh
sang mat troi. Dung dich MS222 c6 tinh acid va vi vay dung dich gay mé can
phai kiém tra pH truéc khi dung.

Trong nuéc ¢ tinh dém thap c:?ln s dung sodium bicarbonate duy tri pH
khoang 7 — 7,5 cho dung dich stock chuan.

MS222 1a mot chat gay thiéu oxygen, vi thé can suc khi manh khi ding.
Tricaine thuong dugc dung ¢ nong d6 50 — 100 mg/L, nghia la thém 5 — 10 mL
dung dich stock chuan cho 1 lit nuéc dung gdy mé cd. Ca nén duogc hoi phuc trong
vong 10 phuat.

2. Muc dich

Xac dinh cac céc nong do gay mé trén ca dé phuc cho cac muc dich khac nhau
nhu van chuyén cé, thu hoach, phan c& va thu san pham sinh duc trong sinh san nhan
tao.

3. Thuc hién

X&c dinh trang thai mé
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+ Hoba chat: - MS222

+ Dung cu: Binh nhya 1 L

+ Thuc hién

- Pha MS222 v¢i cac nong d6 0,2 va 0,4 ppt
- Cho ¢4 nhe nhang vao binh c6 thuéc gy mé

- Theo ddi phan tng cua ca: mau sic, hd hap, boi 16i, phan &ng voi tac dong
bén ngoai,...

Do tiéu hao oxygen sau khi x# Iy c& véi thuéc gy mé
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CHUONG 6: SINH LY NOQI TIET VA SINH SAN

1. Muc tiéu:
- Hi€u duogc su lién hé thong nhat gilra cac tuyén noi tieét dudi su chi dao cua hé
than kinh.

- Hiéu duoc co ché hoat dong sinh 1y cua tuyén sinh duc & ca.

- Van dung céc kich thich tb trong sinh san nhan tao.

- Su bién d6i vé sinh 1y, sinh hoa trong thoi gian thanh thuc va thai san pham SD
- Co ché cta qu4 trinh rung trimg, dé trimg, thoai hoa budng tring...

- Cac yéu td ngoai canh anh hudng dén sinh san cua ca, tir d6 c6 Gmg dung trong
san xuat glong

2. Noi dung cua chuong:
1. Sinh ly ngi tiét
1.1. Pai cwong vé tuyén ndi tiét va hormon

Trong co thé c¢6 3 loai tuyén, tuyén ngoai tlet (tuyen c6 dng dan chat tlet
d6 vao vi tri nhat dinh trong co quan); tuyen noi tiét (tuyén khong co dng tuyen
chat tiét dugc d6 thang vao mau, theo tuan hoan den cac co quan) va tuyen pha
(vira ¢6 chirc ning noi tiét, vira c6 chirc ning ngoai tiét gdm tuyén tuy, tuyén sinh
duc).

Tuyén ndi tiét Tuyén ngoai tiét
Khéng 6ng dan (gland less duct) Co TB tiét, c6 6ng dan
Chat tiét do truc tiép vao mau Chét tiét d6 vao xoang

San pham mang tinh dac hiéu

Theo quan ni¢m trude day, hormone do tuyén noi tiét tict ra
Quan diém mo1i: hormone do tuyén ndi ti€t va cac té bao cuc bo tiét ra

- Té bao than kinh: giao cam tiét adrenalin, _pho giao cam tiét axetylcholin,
vung dudi doi tiét chat gay hung phan va tc ché, vasopressin, oxytoxin, té bao
than kinh trung wong tiét serotonin

- Niém mac ha vi tiét ra kich tb gastrin giup tang tiét dich vi
- Niém mac t4 trang tiét enterokinaza

- Té bao gan tiét heparin — chat chéng dong mau.
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Hormone dwoc coi la chdt truyén tin hoa hoc, no dwoc sinh ra do cac tuyén
noi tiét hoac cuc bo nhom té bao, no dwoc luu thong qua tuan hoan mau gay anh
hwong dén co quan dich nho cdc chat tiép nhdn (receptor).

Chtrc nang sinh ly ciia hormone

- Gitp cho qua trinh chuyén héa vat chit va giai phong ning luong cho cac
mO bao dong vat, vi du thyroxin ting cuong oxi hoa chat mang nang luong.

- Piéu hoa sinh truéng cia co thé: STH- hormone sinh trudng cia tuyén
yén, tang cuong tong hop protein trong té bao

- Piéu hoa hoat dong sinh san cua dong vat: GSH (FSH, LH) diéu hoa hoat
dong cua co quan sinh duc duc va cai; estrogen di€u hoa chu ky tinh con cai,
testosterone di€u hoa hoat dong tinh duc & con duc.

- Piéu hoa hoat dong ndi mdi trong co thé: diéu hoa ham luong dudng
huyét (insulin, glucagon), pH mau (ACTH, ADH)...

- Thich nghi véi diéu kién ngoai canh
1.2. Pac tinh sinh hoc ctia hormone
a. Hormone khong dac trung theo loai

Hormone loai ndy c6 thé gay anh hudong dén tuyén dich cua loai khac (trir
hormon sinh truéng STH chi tac dung dbi voi co thé cung loai). Vi du hormone
sinh san gdy dong duc, chita cham sinh d6 1a huyét thanh ngua chira, 1y huyét
thanh ngua chtra ti€ém cho tho, cho, lon, bo déu co tac dung. HCG hormone nhau
thai nguoi tiém gy dong dic chd, ca dé nhan tao. Néo thuy ca chép co thé dung
dé kich thich sinh san cho ca mé hodc ca tram.

Nguodn san pham dong vat co thé 1dy hormone: mau => nudc tiéu => sita
(trong thot ky gia sic nudi con) => phan (thong qua tuyén ti€u hoa)

b. Hormone co dac tinh sinh hoc rat cao

Nong do rat thap da gay anh huong dén hoat dong cua co quan dich. Vi du
adrenalin ndng d6 107 lam tim éch co; lgr insulin 1am ha duong huyét cua
125.000 con thd.

c. Hormone mang tinh dac hiéu dén co quan nhat dinh

MBbi loai hormone chi tac dong dén mot co quan dich nhét dinh nho cac thu
quan ddc biét goi 1a cac receptor.

d. Hormone dwoc bdi tiét trong co thé theo nhip sinh hoc
Theo chu ky ngay — dém: cortisone ngay tiét nhiéu, dém tiét it

Theo thang: estrogen diéu tiét chu ky tinh ¢ con céi
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Theo muia: GSH mua xuan tiét nhidu, mua dong tiét it hoac khong tiét.

- Hormon chi ¢o tac dung diéu hoa, xuc tic cac phan Gng hoa hoc chir
khong tham gia vao phan tng.

1.3. Co ché tac dung ciia hormon
a. Tdc dong théng qua mang té bao

Hormone tan trong nudc: Adrenalin, FSH, Insulin qua mang nh¢ thay doi
tinh tham cua mang, hoat hda cac enzyme, anh huong dén hoat dong sinh hoa cta
té bao.

Tac dung ctia hormone 1én trao d6i dudng qua AMP vong

Adrenalin va glucagons la hormone lam tang dudng huyét qua co ché
AMPc. Ham lugng glucose trong mau tdng do an nhiéu duong nhung co ché ndi
sinh quan trong la sy phan giai glycogen du trit tir gan thanh glucose va dua vao
maul.

Adrenalin, glucagons duoc coi 1a chét truyén tin thir nhat theo mau dén té
bao gan, gan voi thy cam dic hiéu R va hoat hoa enzyme adenylcyclaza trén mat
mang té bao. Adenylcyclaza duoc hoat hoa nay s& xuc tic chuyén ATP thanh
AMP vong. AMP vong duoc coi 13 chat truyén tin thtr 2, s& hoat hoa enzyme
kinaza. Enzyme nay chuyén photphorylaza- b (dang khong hoat dong) thanh
photphorylaza-a (dang hoat dong). photphorylaza-a dén luot minh xac tac phan
giai glycogen G-1-P va G-6-P. Sau d6 dudi tac dung cia enzyme G-6
photphataza, G-6-P duoc chuyén hoa thanh glucose va dua vao mau, két qua lam
tang duong huyét.

Tac dung ctia hormone 18n trao d6i lipit qua AMP vong (AMPC)

Tac dung phéan giai lipit cua 1 s6 hormone nhu lipocain, thyroxin lidu
cao... chinh 13 co ché tic dung qua AMPc. Ta biét rang lipit mudn phan giai
thanh glyxerin va axit béo phai c6 sy xlc tac cu enzyme triglyxerit- lipaza,
enzyme nay duogc hoat hoa boi AMPc theo so db:

Hormone + R

Adenylcyclaza

l

ATP. » AMPc
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Hoat hoa
Triglyxerit- lipaza

Lipit l » Glyxerin + axit béo
b. Co ché hormone — gen

Hormone tac dong thong qua anh huéng dén gen dé diéu hoa su tong hop
proteln Khi tiém estrogen cho chudt cai gay tang kich thude tir cung, tiém cho ga
mai 6ng dan trimg ciing ting dung tich chimg t6 hormone nay da lam ting tong
hop protein.

Pé tong hO’p dugc proteln trudc tién gen cau trac phai tach thanh 2 mach
don, mach ma goc lam khuén mau tong hop ARN thong tin, cac phan tr mARN
di ra khoi nhan t&i Riboxom dé truyén dat thong tin cau trac cua protein. Gen cu
truc chi hoat dong khi gen van hanh O mé. Gen van hanh con dugc goi la gen
khoi dong, gen nay chiu chi phdi cua gen diéu khién RG. N6 diéu khién bang
céch san sinh chit (rc ché R. Chat nay co 2 dau, mot dau R vo hoat va dau R’ hoat
dong. Hormone c¢6 vai tro trong viéc mé khoa gen O bang cach bam dau R’: mé
gen hodc bam vao dau R: khoa gen dé cho phép tong hop protein hay khong. Khi
hormone bam vao dau R’ thi phtrc hé nay khong tc ché gen O, gen O md thuc
day gen ciu tric sao ma va protein duoc tong hop. Khi hormone bam vao dau R
(v6 hoat) thi dau R’ s& &rc ché gen van hanh O va qu4 trinh sinh tong hop protein
khong xay ra.

c. Co ché hormone - enzym

Trong nhiéu trudng hop hormone c¢6 tac dung ting cuong hodc kim ham
hoat tinh ctia 1 enzym nao do6 trong phan Umg
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Ngoai canh Tin hiéu tir vé nao
AS, nhiét do...

HYPOTHALAMUS
(Vung duéi doi)

A

(tuyén yén)

[ HYPOPHYSIS W

\TSH ACTH FSH LH~

[ Tuyén dich ]
|

!

————————————————————————————————— —Hormon (trong mau)

Tb chuc
So dd: S diéu hoa bai tiét hormon
1. Su diéu hoa nguoc vong dai

2. Su diéu hoa ngugc vong ngan

Co ché diéu hoa nguoc déng vai trd quan trong trong viéc duy tri cin bang
hé ndi tiét. Khi luong hormon tuyén dich ti€t vao mau nhu (tyroxin,
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corticosteroid, hormon sinh duc) s& tc ché su bai tiét hormon tuyén yén tuong
tmg (TSH, ACTH, va GSH) va ciing trc ché su bai tiét hormon Hypothalamus
tuong tmg (TRH, CRH va GnRH). Nguoc lai, khi lugng hormon tuyén dich giam
s& kich thich sy bai tiét hormon tién yén twong Ung va nhing hormon
Hypothalamus tuong ung. Co ché diéu khién nay dugc goi 1a 4 am tinh, vi su thay
d6i lu’O’ng hormon tuyén dich da tac dong nguoc lai dén sy bai tiét hormon tuyén
yén va hormon Hypothalamus.

Co ché diéu hoa nguoc duong tinh 13 trudng hop su ting luong hormon
tuyén dich gay kich thich tang tiét tién yén va Hypothalamus cht khong trc ché.
Co ché nay do Hohlweg tim ra ndm 1934. Hohlweg tiém oestrogen cho chudt- tic
1a tang lugng hormon tuyén sinh duc di gdy rung trimg: chimg to da 1am ting sy
bai tiét LH cua tién yén. Su diéu hoa nguoc duong tinh giai thich truong hop rung
tring trong diéu kién sinh 1y binh thuong.

Bén canh co ché diéu hoa nguoc thi nhip sinh hoc nhu nhip ngay dém, chu
ky mua cling ¢6 y nghia trong sy di€u hoa bai ti€t hormon.

Ngoai ra mdt sb cac chat sinh hoc khac cling tham gia diéu hoa bai tiét
hormon, do6 1a cac chat dan truyén than kinh (neurotransmitters) nhu Dopamion,
Noradrenalin, Serotonin.

1.4. CAu tao va chirc ning sinh 1y ciia cac tuyén ndi tiét
1.4.1. Tuyén yén (ndo thuy thé) — Hypophysis.
Tuyén yén (ndo thuy thé) — Hypophysis.

Tuyen yén la tuyén ndi tiét quan trong nhat, n6 tiét ra nhiéu loai hormon c¢6
tac dung diéu tiét qua trinh sinh truong, sinh san cua co thé, dong thoi anh hudng
dén hoat dong cua ca cac tuyén noi tiét khac.

V1 tri: tuyen yén nam ¢ phia dudi ndo trung gian, duoc nbi v4i budng nio
thr 3 boi cudng tuyén yén. Tuyén yén cua ci gdm 3 phan:

Thuy truoce (thuy chinh) gan ndo trung gian nhit, twong dwong véi phan
sau cua tuyen yén ¢ dong vat bac cao, khong tiét hormon, mach mau va than kinh
phan bo dén rat it.

Thuy trung gian- thuy gitta: twong duong voi thuy trude cua tuyen yén &
dong vat bac cao, co cac te bao tiét xuat wa kiém, hoat dong cila chung gan lién
vO1 su thanh thuc cua tuyen sinh duc va rung trung cua ca, co nhiéu than kinh va
mach méu phan bé.

Thuy sau (thuy than kinh) tuong duong vé6i thuy gitta cla tuyén yén & dong
vat bac cao, cach xa ndo trung gian hon ca. Céc té bao thuong xuyén hoat dong
ti€t xuat cac hormon lién quan dén sac to té bao
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Hormon ciia thuty giira tuyén yén ca (thly trudc tuyén yén cta dong vat co
vU)
a. Hormone sinh truong STH (GH)

Hormone sinh trudng STH (somato tropin hormone) c6 ban chét 1a protein,
tac dung kich thich sinh truéng co thé dong vat, STH tac dung chii yéu 1én sun
lién hop, tang sinh vé thé tich va khéi luong cia hé théng xwong. STH tac dung
phéi hop véi Thyroxin cua tuyén giap.

Hé co: ting tong hop protein cia hé co

H¢ xuong: tdc dong vao md sun => xuong dai va to ra; ting cot hoa sun
thanh xuong.

- Lipit: Tang cudng oxy hoa lipit tao thanh axit béo va cung cdp ning
lugng cho van dong. Khi hormone ti€t nhiéu con vat khong tich 1ty ma.

- Duy tri can bang muoi va nudc trong co thé: do dicu ti€t qua trinh hap thu
muoi va nudc ¢ rudt non, hoat dong tai hap thu nudce & 6ng than.

b. Kich gidp trang té6 TSH (thyroid stimulin hormone)
- Ban chét hoa hoc

TSH la mot glycoprgtein co k~h6i lugng phan tir 28.000 dvC gom hai chudi
polypeptit: chudi a va chu6i . Chubi o gom 36aa, chudi 3 ¢6 hon 100aa tuy theo
loai. Chuoi B quyét dinh tac dung ctiia hormon. Nhung hormon muén c6 tac dung
thi hai chudi phai két hop vadi nhau.

- Tac dung sinh ly

Tac dong 1én tuyén dich 1a tuyen giap: Kich thich sy phat trién cla tuyén
giap trang. Thyc nghiém cho thay cit bo tuyen yén dan toi tuyen giap trang bi teo,

khong tiét hormon. Néu tiém TSH hodc chat chiét ciia tuyén yén thi tuyén giap lai
hoat dong binh thuong.

Kich thich cac bao tuyén trong tuyen giap trang phat trién, cac bao tuyén
nay c6 chirc nang tich lily iod- thanh phéan trong T3, T4 tong hop thyroxin

c. Kich thuong than t6 ACTH — adreno cortico tropin hormone
- Ban chit:

ACTH 1la mét polypeptit gdm 39 axit amin, khoi lugng phan tir khoang
5.000, da tong hop duoc nam 1963. Cau trac ACTH c6 su khac nhau giita cac
loai & nhimng axit amin vi tri 25-32. D6 1a nhiing axit amin khong lién quan dén
tac dung sinh hoc ctia hormon.

- Tac dung sinh ly
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Diéu tiét hoat dong cua tuyén thugong than. Kich thich tuyén thugong than
tiét kich to cortisone c6 vai trd0 quan trong trong vi¢c gitp co thé thich nghi,
chong stress (quen dan véi su thay d6i => thich nghi).

ACTH ciing tham gia vao qua trinh chuyén hoa cac chat: ting tong hop
gluxit, tang huy dong lipit tao thé xeton, tac dung gilr nude va Natri, tang dao thai
Kali. Gitip qua trinh trao d6i mudi va nudc thong qua qua trinh tai hép thu & 6ng
than, thay d6i mudi va nudc trong nudce tiéu.

d. Nhom hormone huong sinh duc

Kich duc t6 1a nhom hormon cua tién yén c6 tac dung dic hi¢u 1én ca tuyén
sinh duc, gdbm FSH va LH. Bong vat cai bai tiét hormon nay theo chu ky, con duc
bai tiét khong theo chu ky.

- Ban chét héa hoc:

_ FSHva LH ban chat 1a glycoprotein, cau trac héa hoc giong TSH, gém hai
chudi a (36aa) va f3

- Tac dung sinh ly

FSH: foliculo stimulin hormone tac dung kich thich cac bao noan, budng
tring phat trién.

LH (lutein hormone): ciing v6i FSH 1am v& mang té bao trimg, gy rung trimg.

Luong FSH va LH cua c4 thay doi rd rét theo mua vu sinh san cua ching.
FSH va LH dic trung rd rét theo cac 16p dong vét c6 xuong sdng, hormon cia
dong vat c6 va khong co tac dung d6i v6i ca. Nhung trong cting mot 16p thi cac
hormon nay khong cé tinh dac trung theo loai.

Thuy sau tuyén yén (thuy giira tuyén yén & dong vt c6 vii)

Thuy nay tiét MSH — meralopho stimulin hormone tac dung 1am thay doi
mau da, giap con vat tron tranh ké thu, bao v¢ noi giong

MSH tac dong vao cac hat sdc t co trong té bao da: khi tb1, it 4nh sang cac
té bao sic td tap trung trén bé mit da, thay doi mau sac da cho phu hop voi diéu
kién moi trudong; khi co nhiéu anh sang, cac hat sic té phan tan déu trong bao
tuong lam mau nhat di.

Thily truée tuyén yén (thity sau tuyén yén clia dong vat c6 vi)

O dong vat c¢6 va, thiy sau tuyén yén chtra 2 loai hormon oxytoxin va
vasopressin (2 loai hormon nay do vung dudi doi hypothalamus tiét ra)

- Ban chét héa hoc:

Hai hormon nay tac dung sinh 1y rat khac nhau, nhung cau trac héa hoc gan
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giong nhau. Chung 14 nhiing peptit c6 9 axit amin va c6 mot cau ndi disunfit. Axit
amin ¢ vi tri 3 va 8 la khac nhau: oxytoxin cé axit amin thir 3 1a isoleucin, 8 la
leucin; con vasopressin ¢ vi tri 3 1a phenylalanin, 8 1a arginin.

- Tac dung sinh hoc
a. Oxytoxin

Do viung dudi doi tiét ra, tic dung ting cudng co bop co tron, nhit 1a co
tron duong sinh duc, tao con co dir doi cua tir cung- tac dung thic dé; dung véi
lugng nho cé tac dung tang su thai sira. Trong chu ky dong duc, oxytoxin tang co
bop co tron trong dudng sinh duc céi- hd trg ddy tinh tring 1én gip tring (giup
cho qua trinh thy tinh)

b. Vasopressin = ADH (antidiure hormone)

ADH la hormone khang loi ni¢u, tac dung lam tang cuong tai hap thu nudc
& Ong than, giam lugng nudc tiéu tiét ra trong 1 ngay.

Phan giai chit keo gin cac té bao éng than tao k& hd 1am ting cuong tai
hap thu dac biét 1a tai hap thu nudce theo co ché chu dong.

- Dicu hoa bai tiét
Ap suat tham thau ting: kich thich tiét nhiéu vasopressin, 4p suat tham thau
mau giam uc ché tiét vasopressin.

Kich thich nim v va bo phan sinh duc (co tr cung, Am dao) giy bai tiét
oxytoxin.

Co ché diéu hoa hoat dong tuyén yén

Ngoai canh — He¢ than kinh trung wong — tuyén yén < cac tuyén noi tiét
khac (n0i tiét sinh duc, giap trang).

Bang tong hop cac loai hormon ciia tuyén yén va tiac dung ciia ching

Thuy tuyén Hormon chinh | Ban chat héa hoc Tac dung chinh
Thuy gitra 6 ca | - FSH  (kich | Glycoprotein Kich thich phat trién
noan to) trimg, tring chin, sinh

(thiy trude &

dong Vit bac tinh trung

cao) ) . _ -
LH (kich hoang | Glycoprotein Gy rung trimg, phat trién
thé t0) thé vang
STH (kich t | Protein Tong hop protein, giai
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phat trién) phong nang lugng tur lipit
TSH (kich giép | Glycoprotein Tang tiét va giai phong
trang t0) thyroxin
ACTH  (kich | Protein Tang tiét va giai phong
thuong than to) hormon vé thugng than
Thay sau MSH (kich hdc | Peptit Thay d6i mau da
t0)
Thuy trudc MCH (hormon | ? Tap trung cac té bao hic
tap trung t& bao to den
sac t0)

1.4.2. Tuyén tuy noi tiét
Tuyén tuy c6 hai chtic ning:
Chtrc ning ngoai tiét: tiét ra dich tuy c6 tac dung tiéu hoa (md)

Chirc néng noi tiét: tiét hormon c6 vai tr0 quan trong trong trao d6i duong.
Hormon tuyén tuy co 3 loai: Insulin do té bao B cta dao tuy tiét ra, _glucagon do

cac té bao a cua dao tuy tiét ra va somatostatin do mot s6 té bao tiét ra goi 1a té
bao delta 6

Insulin
a. Ban chat héa hoc

Insulin 13 1 polypeptit ¢6 hai mach: mach o c6 21 axit amin, mach f3 ¢4 30
aXIt amin, ¢ cau ndi disunfit ndi hai mach, khi cau néi disunfit bj pha thi insulin
mat tac dung.

Insulin thuong pham tir trudc dén nay déu duoc chiét xuat tir lon hay bo.
Tt ndm 1978, nho phat minh cua ky thuat di truyén nguoi ta di ché tao duoc
insulin. Ngay nay insulin tinh khiét ctia ngudi da tong hop duogc theo ki thuat di
truyén va san xuat thanh thuong pham béan trén thi truong.

b. Tac dung sinh ly
Insulin 14 hormon duy nhat lam giam luong dudng huyét theo hai hudng:

- Hudng tang cuong phan giai, sir dung glucose din dén giam dudng huyét,
dugc thuc hién nho cac qua trinh:

76




+ Tang cuong tong hop glycogen tu glucose ¢ gan do hoat hoa men
hexokinaza. Hexokinaza bi STH cua tuyén yén trc ché, khi c6 insulin tlet ra thi
insulin s& ¢ ché STH, do d6 hexokinaza hoat dong xiic tic qua trinh tong hop
glucose thanh glycogen

Hexokinaza khong hoat dong
| insulin
Hexokinaza hoat dong

Glucose » Glycogen

+ Tang cudng van chuyén glucose vao co va cac md khac, lam giam
glucose trong mau.

+ Tang cuong hoat hoa duong & cac mo bao.
+ Tang cuong chuyén héa duong thanh md va axit béo.
- Huéng gidm cac qua trinh tao dudong

+ Gian tiép pha hity qua trinh dudng phan tir glycogen thanh glucose bang
cach hoat héa men phosphodiesteraza c6 tac dung bien AMP vong thanh ATP.

+ Gidm qua trinh tao dudng méi

- Céc tac dung trén cia insulin 14 nho céc co ché:

+ Insulin lam tang tinh tham cua mang dbi vdi glucose do d6 glucose tir
mau di vao té bao to chuc.

Insulin trc ché STH cuia tuyén yén, giai phong Hexokinaza.

Insulin ¢c ché adenylcyclaza do d6 trc ché su tao thanh AMP vong.

Khi cit bo tuyén tuy & ché, sau vai gid s& xuat hién rdi loan:

+ Puong huyét ting din dén duong niéu va dai nhiéu. Con vat an nhiéu,
uong nhiéu nhung trong lugng giam nhanh vi dai thao duong, ti€u hao duong ctua
co thé.

+ Thé xéton xuét hién trong nudc tiéu: do sy oxy hoa cua dudng ldy ning
lugng bi tréd ngai nén co thé phai lay nang lugng tur phan giai lipit:

(oxy hda)

Lipit — > axetic —— > Axetyl CoA. Axetyl CoA tich tu tao
ra axeto axetic — axeton — tao ra thé xéton va xéton ni¢u

+ Du trir kiém giam: do thé xéton két hop voi duy trit kiém lam giam ham
lugng kiém trong mau, gay trung doc toan va toan huyeét.

+ Co thé mat nudc, pha hoai tuan hoan nao, con vat bi hon mé va chét.
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Khi tiém insulin nhiéu cho gia suc s& gay giam duong huyét dot ngot, 1am
hung phan trung khu van dong, con vt co gidt va c6 thé chét.

Tiém insulin lidu thich hop cho lon, lam giam duong huyét, gay kich thich
trung khu an udng, 1am lon thém 4n, ting tiéu hoa va co thé ting trong kha.

Glucagon

Glucagon la mét polypeptit mach thang gbm 29 axit amln khéi lugng phan
tir 3485, do té bao a cua dao tuy tiét ra, dau tién 1a mot tién glucagon rdi méi
chuyén thanh glucagon. C6 mot chat 1a glixenlin— mét polypeptit c6 100 axit
amin - tac dung nhu glucagon tim thiy & niém mac rudt.

Glucagon c6 tac dung cung chiéu véi adrenalin, nguge chiéu véi insulin,
tuc 1a 1am tang duong huyét do:

- XUc tién qua trinh phan giai glycogen thanh glucose
- Chuyén axit amin thanh duong
- Kich thich tay thuong than tiét adrenalin

Ngoai ra glucagon con diéu hoa luong axit béo tu do trong mau, kich thich
bai tiét STH, insulin, somatostatin

Somatostatin
La mot peptit c6 14 axit amin, ngay nay di tong hop dugc.

Somatostatin tac dung trc ché su giai phong STH, TSH nhung khong tc
ché su bai ti€t prolactin

Piéu hoa hoat dong tuyén tuy
Su diéu hoa hoat dong cua tuyén tuy theo hai co ché:

- Than kinh: ham luong dudng huyét 1a kich thich tu nhién, khi duong
huyét cao s€ kich thich day than kinh X tac dong 1én tuyén tuy ti€t insulin.

- Thé dich: STH cua tuyén yén diéu khién hoat dong cua tuyén tuy tiét
hormon.

Ngoai ra mot sé nhan t6 khac gy bai tiét insulin nhu: axit amin, mot sé
lipit. Sy bai tiét insulin c6 thé bi trc ché béi adrenalin, noradrenalin va diazoxit.

Réi loan chirc niing tuyén tuy ndi tiét

Nhuoc ning tuyén tuy: gdy bénh déi thao dudng, nguoi bénh syt can 16 rét,
néu khong diéu tri dan dén toan huyét (acidocetose) r61 hon mé va chét.

Uu nang:
- Do khdi u tuyén tuy gdy giam duong huyét ac tinh
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- Do tiém nhiéu insulin: giam dudng huyét, va md hoi, huyét ap giam, cho
bénh nhan uéng nudc duong 5-10 phut sau s€ tro lai binh thuong.

1.4.3. Tuyén sinh duc noi tiét

1.4.3.1. Hormon sinh duc duwe

Hormon sinh duc due do cac té bao k& ndm gifra cac tinh sao tiét ra.

a. Cau tric héa hoc:

Hormon sinh duc duc (Androgen) gém cac loai: testosteron, androsteron,
dehydroepitandrosteron.

Tinh hoan san xuat chi yéu 13 testosteron- ban chat 1a steroid c6 19C c6
nhém OH & Cy7. Mot lugng nho androgen do vo thugng than tiét ra (5%).

b. Tac dung sinh ly

Hormon testosteron: c¢6 tdc dung tich luy Protein giam dao thai Nito trong
nudc tieu, kich thich co thé phat trién, tdng tai hap thu nudc va muoi, kich thich
phat trién dic tinh sinh duc cta con duc.

1.4.3.2. Hormon sinh duc cai

Hormon sinh duc cai do nodn sdo tiét ra, gdm Oestrogen va Progesteron (goi
chung la oestron)

Oestrogen do té bao 4o trong clia nang tring tiét ra. Luong oestrogen ting
1én theo sy phat trlen cua nang trimg. Tac dung phat trién binh thuong cua co
quan sinh duc cai, Xuat hi¢n va phat trién co quan sinh dyc phu, thuc day su hap
thu mudi va nude, ting nong do glucose trong mau, ting sinh 16p té bao hat cia
nang tring.

O nguoi oestrogen giy hién tugng day thi ¢ thiéu nit, 1on nhanh, 1am to
khung xuong. Phu nit mang thai oestrogen c6 tac dung tdng cuong phat trién
tuy€n vi nhung kim ham tiét stra.

Progesteron: xuat hién vao nira sau ctia chu ky sinh duc vao thoi ky mang

thai, do nhau thai tiét ra. Progesteron khong tac dung don doc ma phai trén co sé
tac dung cua oestrogen.

Progesteron lam tang sinh té bao niém mac tir cung, tao diéu kién cho thai
lam t0, dong thoi lam gidm sy co co tr cung => c6 tac dung an thai.

1.4.3.3. Hormon sinh duc cta ca

- Hormon sinh duc duc cua cé do t€ bao nao san sinh ra con dang 1a van dé
tranh céi. C6 nguoi cho rang do t€ bao thugng bi cia tuyén sinh dyc tict ra, song
no61 chung déu cho rang do té bao k& cua tinh sao san sinh ra.
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- Hormon sinh duyc cai cua ca la oestrogen va progesteron do 16p mang
trong cuia noan sao san sinh ra. Lugng hormon thay déi nhiéu, phu thudc vao do
thanh thuc cua tinh sinh duc.

Hormon sinh duc c6 tac dung ro rét dén sy hinh thanh va phat trién cac dic
tinh sinh duc phu. Vi du ho cé chép, c6 nhiéu loai dén mua dé c6 ndt san ¢ dau, &
than va nhat 1a ¢ hai bén nap mang.

1.4.3.4. Piéu hoa sw bai tiét hormon sinh duc

Hoat dong ndi tiét cta tuyén sinh duc chju sy diéu tiét ctia than kinh va thé
dich (thong qua cac hormon hudng sinh duc 1a FSH va LH), theo co ché di€u hoa
nguoc.
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2. Sinh ly sinh san
2.1. Pai cwong vé sinh san

Sinh san 13 ban ning cta moi loai sinh vat nham duy tri, phat trién noi
giong. Pay la mogt trong nhiing thudc tinh dac trung cia sinh vt song.

Phuong thurc sinh sén cua sinh vat rat da dang, chia thanh: sinh san vo tinh
va sinh san hitu tinh. C4 va dong vat thuy sadn noi chung déu sinh san theo hinh
thirc sinh san hiru tinh, c6 su tham gia cua cé thé duc va cai (hay sy tham gia cta
te bao sinh duc duc — tinh trung va t€ bao sinh duc cai- trung).

2.2. Su bién ddi té bao sinh duc va co thé trong qua trinh thanh thuc sinh duc

Moi loai ca déu phai trai qua nhiing giai doan phat trién nhat dinh méi c6
thé dat dugc tudi thanh thuc vé sinh duc (thanh thuc vé tinh) va dé trimg.

Mot con duc hoac mot con cai dat duoc mure do thanh thuc tinh duc tirc 1a
khi chung c6 kha nang giai phong giao tir (tinh trung, triing).

Tudi thanh thuc sinh duc thay ddi theo loai, gi6i va nhiét do méi trudng. Khi
thanh thuc sinh duc thi toc do 16n cham lai. Ca duc thanh thuc sém hon céa cai

Nhiét d0 méi truéng cao thanh thuc sém, nhiét do thép thanh thuc
mudn. VD: ca chép song & chau Au phai 3-4 ndm tudi méi thanh thuc vé tinh, khi
dua v€ vung nhi¢t d61 nhu Viétnam, Indonesia do 16n nhanh nén chi 1-1,5 nam
da thanh thuc

Tudi thanh thuc va kich thuéc co thé

L odi ca Tuoi thanh | Chiéu dai thanh | Trong lwong 0

thuc (nam) thuc (cm) (kg)

Chép 2-3 15-20 0.8-15 25-29

Mg trang 2-3 35-40 1-3 26-29

Me hoa 3-4 40-45 3-5

Tram c6 3-4 45-50 3-5 22-29

Rohu 2-3 25-45 1-3 23-29

Mrigal 2-3 28-50 1-3
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2. 2.1. Qua trinh phat duc ciia té bao trirg va ciia noin sio

a. Cdc thoi ky phdt duc cia té bdo tritng: chia ra 1am 5 thoi ky

Thoi ky 1: La thoi ky phat duc sém nhét cua té bao me, do nodn nguyén
bao tao thanh. Pac diém thoi ky ndy nguyén sinh chat (NSC) bat dau sinh trudng,
NSC it, nhan to va tron, NST nhiéu. Nhan chiém ti 1€ 16n so vdi té€ bao.

Thoi ky 2: 1a su sinh truéng cua té bao chat, TBC tang 1én, té bao me 16n
1én, ti 1¢ gitra thé tich ctia nhan véi t€ bao gidam xudng, mang té bao méng trén
mat co 16p hat nho, cac hat cach xa nhau.

Thoi ky 3: Thoi ky dinh dudng va sinh truong. O té bao me bat dau hinh
thanh va tich lu§ noan hoang, do chat dinh dudng ting 1én nén té bao me cang to
ra. Té bao xuit hién mang Follicul, trong té bao chat xuit hién cac khong bao,
trong khong bao chira polysaccarit sau khi dé trimg chat nay tham thau vao xung
quanh nodn hoang c6 lién quan dén sy hinh thanh khe ho. Thoi ky nay co thé chi
yéu danh cho su phat trién cta té bao sinh duc nén co thé ting truéng cham han
lai hodc tam ngung.

Thoi ky 4: té bao trang dat kich thudc 16n nhat, nodn hoang tich luy day du.
Sy hinh thanh chat dinh dudng cham dut. Té bao chat chi con & vién te bao hodc
xen ké& gitta cac khong bao. Noan hoang cé hinh cau, nhan chuyén vé cuc dong
vat.

LH (do néo thuy thé tiét ra) kich thich tao thé vang tac dung dén qua trinh
té bao trang tach khoi mang Follicul, anh huéng dén hach nhan di chuyén dén
cuc dong vat. O thoi ky ndy cac té bao tring trong noan sao thudng co sy chénh
léch vé kich thude, tir d6 dan dén su sai khéac vé kich thudce cua phoi, ¢ con.

Thoi ky 5: trimg tach khoi mang Follicul roi vao xoang budng trimg hoic
xoang co thé véi nhitng loai ca khong c6 xoang buong trimg, trimg & trang thai
luu dong.

- Trimg ca nudce ngot sau khi roi vao nudce, do triing & moi trudong co ap
suat tham thau thap hon, nudc tham qua mang t€ bao trimg vao trong trirg, trimg
truong nudc rat nhanh.

- Trong nodn hoang té bio trimg c6 nhiéu hat lipit vira cung cap chét dinh
dudng vira c6 tac dung lam trimg n6i1 1€n mat nude.

- Trong trirng ca co sdc to carotin co tac dung ho hép va diéu khién sy thu
tinh. Ngoai ra tring c4 cd cac thanh phan: nuéc 96%, 0,5% muoi, glucose,
photpholipit, cholesteron.

b. Sw phat trién cua nodn sao: gom 6 giai doan
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- Giai doan 1: nodn sao chi c¢6 té bao trimg & thoi ky I, mdi ca thé chi trai
qua giai doan nay mot lan, & giai doan chua trudng thanh. Ca chua phan biét dugc
duc cai.

- Giai doan 2: noan sao hinh dai, mau héng nhat, mét thuong chua phan
biét dugc hat trimg. O ¢4 dé roi thi mach mau va mé lién két kha phat trién.

T€ bao me gia nhat trong noan sao 1a thoi ky Il chiém uu thé, ngoai ra con
c6 noan bao me ¢ thoi ky .

Giai doan nay tuong doi dai, c6 loai dén vai ndm. Noan sao ¢ giai doan nay
co suc dé khang rat manh, it bi anh huong xau cua di€u kién moi truong khong
thuan loi.

- Giai doan 3: Noan sao day hon giai doan trudc, mau xam, nhin théy hat
tring bang mat thuong. T¢€ bao tring gia nhat & thoi ky II1.

Thoi gian dién ra giai doan nay khong dai (ca vugc 30-45 ngay) Noéan sao
& giai doan nay chiju tac dong rat 16n cua diéu kién moi truong, néu diéu kién moi
truong khong thuan loi s€ kéo dai thoi gian hoan thanh giai doan 3.

- Giai doan 4: Nodn sao to, chiém 15-20% khdi luong co thé, mau xam tro
hay vang gu, mach mau day dac.

O giai doan nay cac té bao trimg o thoi ky IV chiém wu thé. Noan sao &
giai doan nay c6 thé ngung phat duc trong mdt thoi gian twong do1 dai ma khong
anh hudng dén két qua sinh san. Vi du ca chép mua dong noan sao & giai doan 4,
dén mua xuan nam sau mai chuyén sang giai doan 5

- Giai doan 5: tring trong nhu ngoc, mach mau né to, cac hat trirng thanh
thuc tach roi ra ty do. Té€ bao tring ¢ thoi ky 5 chiém uu thé.

- Giai doan 6:

Thoi gian chuyén tir giai doan 5 sang giai doan 6 rat ngén, chi trong vai gid
nhung n6 doi hoi phai ¢6 nhitng diéu kién sinh 1y, sinh thai thich hgp nhat dinh.
Néu thiéu cac di€u kién do, t€ bao tring khong quéa do dugc tur giai doan 4 sang
giai doan 5 va cudi cung bi thoai hoa

Nhiing ca thé sau khi dé tring, thé tich nodn sao nho han lai, nodn sao
mém, tu nhi€éu mau, cé mau ca phé.

Noan sao & giai doan nay cé nhiéu follicul réng va céc hat trimg chua dé da
thoai héa. Sau khi dé, noan sao bat dau hap thu cac follicul rong va cac hat trimg
thoai hoa, thoi gian nay kéo dai chung 30-45 ngay. Két thic giai doan 6, noan sao
trd vé giai doan 2.

2.2.2. Pac tinh sinh ly cua tinh trung
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Tinh trung gom 3 phan: dau, c6 va duoi.

Tinh trung c6 kha ning van dong doc 1ap do su co dudi cua phén duoi.
Hoat dong cua tinh trung la chi ti€u quan trong d€ xac dinh sttc song cua tinh
trung. Van dong cua tinh trung ¢ trong nudc thuong co 2 giai doan

Van dong xody va tién vé phia trudc.
Van dong yéu déan theo hinh thirc dao dong qua lic.

Nang luc, tbe do va thoi gian van dong cua tinh trung phu thugc vao mirc
do thanh thuc va di€u kién moi1 truong song cuia no. Nang lugng cung cap cho
tinh trung phu thudc vao su phan giai gluxit, 1a nang luong du trit cua tinh trung.

Thoi gian van dong cta tinh tring trong nudc cua cac loai ca rat khac nhau
va no1 chung déu rat ngan, do thanh thuc anh hudng dén thotr gian van dong cua
tinh trung. Vi du ca chép 3 phat, ca Diéc 1 — 3,2 phut.

Cac nhan t6 méi truong anh hudng dén sire song va kha nang van dong cta
tinh trung. Trong pham vi nhiét do thich hgp thi toc d§ van dong cua tinh trung
tang l€n khi nhiét d§ tang nhung thoi gian song ngan lai.

Ung dung: tinh tring c4 chép bao quan & nhiét 46 0 — 2°C séng dugc 8
ngdy van c6 kha ning thy tinh. Tinh tring c4 Tam & 1 - 4 °C song 1au nhét (19
ngay), ca Hoi 48 gio.

C4 nudc ngot ap suat tham thau cia té bao chit tinh tring twong duong véi
dung dich nuéc mudi NaCl 0,5%. Tinh tring c4 nude ngot duge phong vao nude
c6 ap suat tham thau thap hon so véi tinh tring, 1am cho né bi truong 1én. Té bao
chét cua tinh tring & phan dudi c6 nhiém vu diéu chinh su chénh léch vé ap suat
tham thau, gilt cho né khong bi trurong nudc.

Tinh tring c4 nudc ngot khong ¢ kha nang diéu chinh 4p sudt tham thiu &
mdi trudng co ap suat tham thau cao. Vi du nhu & nude bién, né khong ngin can
duoc hién twong mat nude cua té bao chat. Nhung tinh trung ca nudc ngot cb thé
song 1au hon trong mdi trudng cé ap sudt thAm thau hoi cao hon nudce ngot, vi du
nuée mudi NaCl 0,5 %.

Tinh tring ca bién c6 ap suat thdm thau té bao chat tuong dwong véi dung
dich nuéc mudi 0,75 % = 7,5 %o nho hon ap suat tham thau nudc bién. N6 ¢b co
ché diéu tiét chdng sy mat nudc cia té bao chat, duy tri kha nang hoat dong. Tinh
tring ca bién bao quan duoc lau hon néu dé ching trong dung dich mudi 7,5 %o.
Di?:u nay giai thich c4 Poi khong sinh san trong nudc ngot, lg c6 nong d6 mudi
thap.
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Bién phap bao quan tinh tring: giit & nhiét do thap, kho trong méi trudng
c6 nong d0 mudi thich hgp. Bdo quan tinh trung & trang théai nguyén tinh dich,
dicu kién kho kin thi tinh trung song 1au hon.

2.2.3. Dac tinh ly hoa cia trirng thu tinh.
Sau khi trimg ca dugc thy tinh c6 nhiéu bién doi 16n vé sinh thai.

Hinh thanh xoang bao trimg: sau khi thu tinh, trimg cé truong phong 1én nude
tir bén ngoai thAm qua mang trimg vao trong, tich mang ngoai ra khoi mang nodn
hoang tao thanh nang bao trimg. Qua trinh nay c6 sy tham gia ciia men. Xoang bao
trimg hinh thanh cé tac dung ngan can khong cho tinh trung khac chui vao.

Ap sudt tham thau va su diéu chinh cta trimg thy tinh: Ap suit tham thau
cua trirng thu tinh bao gém ap sut thrflm thau cta té bao chit va cua dich trong
xoang tring. Su bién 601 clia ap suat tham thau lac nay 1a do bién d6i cua dich
trong bao trung. Ap suit thAm thau cua té bao chat khong thay dbi, nd tuong
duong voi ap suat tham thau cua trimg c4 xuwong nudc ngot va nudc min déu
khong thay d6i theo ndng d6 ctia mudi trong moi trudng.

Nuédc: nudce rat can cho qua trinh phét trién phoi, nudc lay mot phan tir moi
truong vao, mot phan do t6 chirc phoi phan phai lai, chu yeu la phéi nang.

Ty trong: tring cac lodi ca khac nhau c6 ty trong khac nhau twong d6i 16n.
Mot s lodi trang c6 ty trong nho nén nodi 1én trén mat nudc, mot sO loai khéac
trimg co ty trong 16n nén chim xudng dudi nuoc, khi sap két thic thoi ky phoi
thai thi ty trong tang 1én 1am cho trang chim xubng day. Mot s6 loai ca co trimg
chim nhung khi két thuc thoi ky phoi thi ty trong giam, trimg nodi 1én trén mat
nude. Sy thay d6i ty trong ndy c6 thé 1a mot sy thich nghi véi diéu kién dinh
dudng cua ca con khi mai no.

2. 3. Sw bién ddi sinh 1y sinh hoa ciia ca trong thoi gian thanh thuc va thai san
pham sinh duc

Khac véi cac dong vat co xuong song khac thi ca séng ¢ dudi nudc va cd
kha nang tai san xuat rat cao. Khoi lugng tuyén sinh duc c6 thé dat toi 30% khoi
luong co thé, néu tinh ca mua sinh san thi n6 c6 thé dat toi 150 — 200%. Ddi véi
ca khong co tap tinh di cu sinh san, trong qua trinh phat trién tuyén sinh duc cac
chét dinh dudng cho co thé va tao budng tring thi dugc cung cap tir thirc an lay
vao. Khéi luong tuong dbi cua tuyén sinh duc ting 1én theo sinh trudng. Viéc
hinh thanh tuyén sinh duc cua cé c6 thé kéo dai theo viéc mat cac chat du trix
trong co thé, néu nhu s6 luong céc chit du trit d6 thu nhan theo con duong dinh
dudng khong dap ung duoc.

Pbi véi ca di cu sinh san khong dn va vat chat tao ra trong co thé phai di
hoa dé sinh nang lugng dam bao cho qua trinh di cu dong thoi 1a cac chat tao cho
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budng trimg. Do vy ¢4 di cu sinh san rat gdy. P6i véi ca hoi khi di cu dén bai dé
tring ham luong lipit gidm dén 99%, Pr giam 72%, ham lugng cdc mudi vo co
giam 65%, luong nudc tang 1én.

2.3.1. Ham lwong Protein

Ham luogng Protein trong trimg cao nhat ¢ giai doan 4 - 5, thip nhét giai
doan 6, 2. Gan va co cé tac dung quan trong trong qua trinh tao thanh cia té bao
sinh duc, nhat 1a sy téng hop cua Protein histon dé tao thanh nucleoprotein.
Nghién ctru ¢ ca Hypophthalmichthys molixtrix ¢ giai doan 4 lugng Protein cuia
tuyén sinh duc ting 1én 8% khdi luong nodn sao, khi d6 lugng Protein & gan giam
1 %. Ngoai ra Protein con duoc cung cap tir thirc an.

O cac loai c4 di cu thi su bién doi cang rd nét hon, do trong qua trinh di cu
chung ngung an, nhung vin phai hoan thanh qué trinh phat trién thanh thuc sinh
duc, tiéu hao nang lugng cho di cu. Vi du: ca Hoi duc tiéu hao 1,7 %, ca cai tiéu
hao 1,38% luong Protein co thé.

2. 3.2. Ham lwong Lipit

Vi du: ca me trang khi ¢ giai doan 2, 3 m& tuyén sinh duc tang Ién 10 rét,
md ¢ co va gan tang 1én 10 rét, con md co thé van gilr binh thuong.

Pén giai doan 4 md trong nodn sao tiép tuc ting con md co gan giam
xubng. Khi ham lugng m& trong nodn sio dat mirc cao nhat thi m& trong co va
gan giam xudng dén muc thap nhat.

O cé di cu thi hau nhu toan md du trit ctia co thé dugc sir dung hét trong
qua trinh di cu sinh san. Vi du c4 hoi vién déng trude khi di cu md 15,5 % dén
bai dé chi con 2,2 %. Vi vay ca trudc mua sinh san tich luy nhiéu lipit (46 béo
cao) hira hen mua sinh san tt.

Li pit dam bao ngudn nguyén liéu de tong hop cho san pham sinh duc cua
ca. Qua trinh nay say ra trong thoi gian rat ngan va tiéu tén rat nhiéu nang luong,
c6 hai chi s6 vé lipit: Chi s6 tich Iy lipit va chi s6 phan giai lipit. Néu nhu trudc
thot gian thanh thuc sinh duc, sinh sdn, con ca nao ma tich Iy nhiéu lipit, s€ htra
hen mua sinh séan tot.

2.3.3. Ham luong Gluxit

Glycogen ¢ gan bi phén giai thanh glucose cung cap nang luong cho ca di
cu trao doi chat. Ca cai khi chua tham gia sinh san chira 24,9 mg/g 1a glycogen.
Khi tham gia sinh san con 0,5 mg/g.

2.3.4. Cdc bién doi khac
Ham luong mudi giam trong thoi gian sinh san.

Ham lugng nudc ting
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Ham lugng ADN va ARN duoc tong hop ting 1én.

Ham luong hormon sinh duc c6 su thay d6i: hoormon tuyén giap trang ting
Ién, tuyén thugng thén tang. Ham lugng cortisone trong mau cua ca duc tang 1én
tor 22- 27mg%, cortisol trong mau ca duc tang tir 11- 66 mg%; Hoormon tuyén
sinh duc cling tang ham lugng testosteron ctia cd duc khi di cu sinh san lac dau tur
10,6 mg% dén bai dé 1a 13,3 mg%

Calogen thay ddi 1am cho da, vay, vy & mot sb phan day 1én simg hoa.
2.4. Co ché qua trinh rung trimg va dé trimg va thoai héa budng trirng

2. 4.1. Khai niém cua rung triung va dé trirng

Rung tring: khi t& bao trimg dd phat duc thanh thuc va tach khoi mang
follicul ro1 vao xoang buong trimng hodc xoang than (ca khong c6 khoang buong
tring) goi la rung trimg.

Hién tuong trimg thanh thuc tir xoang budng trimg hoic xoang co thé dua
ra ngoai co thé qua huyét niéu sinh duc cua ca goi la dé trung.

2.4.2. Co ché rung trimg va dé trirng.

Co ché rung trimg va dé trimg cua ca chiu su tac dong ctiia nhiéu yéu td bén
trong va bén ngoai.

Tac dung cta bach cau: khi sdp rung tring, bach cau tap trung nhiéu &
tuyen sinh duc, chung chui vao mang Follicul, lam cho mang nay phong 1én bach

cau tiét nhiéu men phan giai Protein 1am cho té bao k& mang Follicul kém bén
virng bi pha v& trimg roi ra ngoai.

Su co bop co ciia nodn sao, su ting thé tich twong d6i ca té bao tring 14
nhitng y€u to cung voi tac dung cua enzym phan giai protein da lam cho té bao
tring thoat khoi mang follicul mot cach nhanh chong.

Tac dung ctia hormon: cac hormon cia tuyén sinh duc néi tiét va hormon
hudng sinh duc cua nao thuy thé.

Cac nhan t6 méi truong: nhiét do, anh sang, dong chay va luu tée ctia nudce
ham lugong chat khi, d pH cua nudc, su ¢ mat ca duc, chat day, vat bam (doi voi
ca dé trung dinh).

Hormon tuyén giap trang trong qué trinh sinh san can tiéu hao nang lugng,
cuong do trao doi chat tang Ién 10 rét, hién tugng nay cé lién quan tich cuc dén su
hoat dong ctia tuyén gidp, ti€t nhi€éu hormon thyroxin.

2.4.3. Anh huéng ciia cic nhan té méi treong chii yéu déi voi su thanh
thuc va thai san pham sinh duc caa ca.

2.4.3.1. Nhi¢t do
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Mbi loai ¢4 doi hoi tong nhiét lugng thanh thyc nhat dinh. Vi dy c4 me
trang TQ can khoang 18000 — 20000 d6 ngay. Ca cung loai song ¢ cac vung nudc
khac nhau c6 nhiét do khac nhau thi tuoi thanh thuc khac nhau.

Moi lodi ca c6 pham vi nhiét do dé trimg thich hop nhét dinh. Vi du ca
Chép 17 — 20%, ca vuoc Lucioperca lucioperca 12 -14°C. Néu nhiét d6 thap kéo
dai thi thoi gian thanh thuc cua té bao sinh duc ciing kéo dai tham chi khong
thanh thuc duoc.

2.4.3.2. Thirc an

Cac chit dinh dudng dugc cip tir thire dn 1a ngudn ning lugng cho moi
hoat dong sinh 1y cua co thé va 1a nguyén li€u tao nén san pham sinh duc cuia ca.

Pé dam bao cho té bao sinh dyc phat trién thanh thuc, c4 phai tang cuong
trao doi chat, tiéu hao nang luong, hép thu nhiéu chét dinh dudng. Néu thiéu dinh
dudng, qua trinh phat trién va thanh thuc sinh duc bi cham lai.

Su thanh thuc sinh duc cua ca phu thudc ca vao $6 lugng va chat lugng
thirc an, ham luong cac chat dinh dudng trong thirc dn. Do vdy, khi cham soc,
nudi dudng can phai chu ¥ can d6i ham luong protein, lipit, gluxit, vitamin,
khoang trong thirc an, ddm bao $6 luong va chat luong thirc an.

2.4.3.3. Anh sang

Anh séng c6 anh hudng dén sy phat trién va thanh thuc cia tuyén sinh duc
cua nhi€u loai c4. Tang thoi gian chiéu sang s€ lam cho cac héi Stoalvelinus
fontinalis sinh san sdm hon so vdi di€u kién tu nhién.

Tac dung cua anh sang do1 véi ca duc va cé cai la khong giong nhau. Anh
sang kich thich sy phat trién va thanh thuc ctia ca gai cai nhung lai khong c6 tac
dung do61 voi cé gai duc.

Anh sang tac dong dén sy thanh thuc cua té bao sinh dyc trude hét 1a tac
dong 1én hé than kinh trung wong thong qua thi giac, rdi anh huong den néo thuy
thong qua vung dudi ddi, tir d6 tac dong dén tuyén sinh duc. Béng tdi co the lam
cho kha ning ché tiét hormon cta ndo thuy thoai hda do d6 1am teo tuyén sinh
duc.

Ngoai ra anh sang mit troi con anh huéng gian tiép dén su thanh thyc cua
ca thong qua thay do1 nhi¢t do cua moi truong.

2.4.3.4. Oxy

Oxy hoa tan trong nudc anh huong tryc tiép dén su thanh thuc sinh dyc cua
ca. Trong qua trinh phat trién, thanh thuc cta té bao sinh duc, trao doi chat cta co
thé tang I1én 10 rét, kéo theo nhu cau oxy cua co thé tang. Néu ham lugng oxy hoa
tan trong nudc thap s€ lam cham qua trinh nay.
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2.4.3.5. Cdc diéu kién khdac

Céc nhan t6 méi truong tac dung téng hop cta nhiéu yéu to dbi véi su phat
duc, thanh thyc va d¢ trimg cua ca. Ngoai cac nhan t6 moi truong ké trén con can
phai ké dén dong chay, chat day, vat bam cua trung, sy c6 mat cua ca duc...

Vi du: ca me, ca tram, c troi... khi ching d di cu dén bai dé néu gip mua
1, toc d6 dong chay tang 1€n, do trong cta nudc giam... thi chi sau vai gio la ca
dé trimg. Nguoc lai néu khong ¢ nhitng diéu kién 4y thi c4 chua dé.

Dbi voi ca chép néu khong co gia thé cho trimg bam thi chung khong dé.
Ca choi nhat thi€t phai c6 mat ca duc médi c6 thé rung trimg va dé tring.

5. Co ché thuy tinh va né
5.1. Sy thy tinh

Trimg ca tiét ra gamone hoat hoa tinh trung, la chat hudéng dan hoa hoc,
gitp cho tinh trung ti€n vé phia tring

Mot sb loai gamone khac c6 tac dung: bat dong hay ngung két tinh tring
sau khi trirng da thu tinh

Tinh tring tiét ra androgamone 1am giam hoat dong cua tinh trung dé d&
phi ndng lugng, tan 16p nhay cua vé trirng

Ca xuong: don thy tinh chi mét tinh tring chui vao trimg qua vi khong; Ca
sun: da thu tinh, nhi€éu tinh trung xam nhéap vao tring, nhung chi c6 mot tinh
trung hoa hop vat chat di truyén vai trig

Co hién tugng taich mang dém khoi mang nodn hoang, tao khoang khong
guanh noén hoang

Mang dém thim dbi véi nude va cac phan tir nhd, cic phan tir 16n hon co
ban chat keo bi gitt lai trong khodng khong quanh noan hoang

Mang dém trd 1én ctig bao vé phdi ¢ giai doan dau.

5.2. Suno

- Su né cia du trung (ca bot) phu thuoc vao nhiét do, cung cép 0 xy

-La két qua clia sy 1am mén mang dém boi enzyme hoa hoc tir tuyén ngoai
bi, tuyén noi bi.

- Khi phoi bat dau no, cé sy van dong rat nhiéu
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