C.IV TIEU HOA VA HAP THU
= Gi®i thiéu
< Co’ ndng thay déi theo mua, di lwu, sinh
san
< Phan chia theo bdn chét thiec dn
A Ca an thwc vat va mun ba hiru co
A Caantap
A Céa an dong vat
“Phan chia theo tinh da dang cua thderc an
A Carong thwc
A Ca hep thwc
A Cadon thuc
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C.IV TIEU HOA VA HAP THU
= Gi®i thiéu
% Cé c6 thich dmg cao vé dinh dwéng
% C6 mét swlién hé gidra chiéu dai twong doi
cuaruét voi:
A Tinh ancuaca

A CAu trac nghién thirc @n
A Dién tich bé mat ruét




C.IV TIEU HOA VA HAP THU

Loai Tap tinh an RLG (Relative
length of gut, Li/Lo)
Labeo calbasu an thuc vat (céac 3,75-10,33
hat), an tao
Labeo lineatus in tao, mun ba 16,1
Hypophthalmichthys phiéu sinh thuc 13,0
molitrix Vat
Catla catla thuc vat, tao bam, 4,68
4u tring cdn trung
Ctenopharyngodon thwc vat 2,5
idella
Chela bacaila dong vat 0,88
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C.IV TIEU HOA VA HAP THU
< CAu tric cua hé théng tiéu héa
< Coquan bat méi




C.IV TIEU HOA VA HAP THU
<= CAu tric cua hé théng tiéu héa
< Coquan bat méi
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C.lIV TIEU HOA VA HAP THU
< CAu tric cua hé théng tiéu héa
< Coquan bat méi
A Miéng
@ Miéng rgng, déac trung cta nhom ca div, dé
bat gite con moi
@ Miéng nhé dang 6ng dé téi da hda kha nang
huat

Ludc mang ,
Lugc mang =z

! Cung mang
)
B

(a) Cddu () Céaantap (c) Cd dnloc




C.IvV TIEU HOA VA HAP THU
= CAu tric cda hé théng tiéu hoa
< Coquan bat méi
A Rang
« Rang ham, rang khau céi va rang la mia,
rang lw&i c6 cau tao xwong va twong doi bat
dong = bat va gitr con moi
& Dém hau c6 thé chuyén déng t&i lui = dwa
con moi vao da day, nghién thirc an, tiet chat
nhay dé boi tron thirc an
« Rang hau = nghién thwc vat, ép va nghién
nhuyén thé
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C.IV TIEU HOA VA HAP THU
= CAu tric cta hé théng tiéu hoa

< Coquan bat méi
A Rang




C.IV TIEU HOA VA HAP THU
<= CAu tric cua hé théng tiéu héa
< Ong tiéu hoa
A Thywc quan
@ Ngan varéng, ndi gitba miéng va da day
@ CO nu cam giac va té bao tiét chat nhay
A Da day

@ Kich thwéc da day co lién hé véi khoang
cach gitra cac lan an moi va kich thwéc thirc an

C.IV TIEU HOA VA HAP THU

= CA4u trlc cua hé thong tiéu hoa

< Ong tiéu hoa
A Da day
@ VVach da day cé nhiéu
Ié’p mo, |&p trong cung la
cac té bao biéu mo dang
cét co chira cac té bao tiét
chét nhay va té bao tiét
pepsinogen va HCI
@ VVach da day cau tao
bang co tron, nhwng doi
khi c6 céc |ép co van me
réng vao trong vach da day
tte thwe quan




C.IV TIEU HOA VA HAP THU

<= CAu tric cua hé théng tiéu héa
< Ong tiéu hoa
A Ruét
« Ong don gian, noi tir van mon vj dén van
chau-manh trang cua hau mén, ngan & ca an déng
vat va dai & ca an thwc vat va tap
& C6 nhiéu nép gap nham gia tang bé mit tiét
va hap thu
e Pwong kinh ngoai va chiéu dai ruét giam
khi doi
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C.IV TIEU HOA VA HAP THU

< CAu tric cua hé théng tiéu héa
< Ong tiéu hoa
A Manh trang mén vi
@ Co quan dw triv thirc an bo sung
« Gia tang dign tich bé mat cdia rugt cho sw
tiéu hdéa va hap thu
@ Hap thu thiec &n, v.v.




C.IV TIEU HOA VA HAP THU

Miéng  The'c quin Daday I}util twic . Rugtsan

= Cau
tric cua
hé théng
tieu hoa

Hé thé'ng ticu hoa cia # loai cd theo the W chiéu dai mét tang din: @@ cd d@
(rainbow trou, (b cd an fap thién vé dgng vjt (catfish), (o) cd an tap thién vé
thee vjt (carp va (d) cd an phiéu sinh vjt (milkiish)

(theo Smith, 1980)
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C.IV TIEU HOA VA HAP THU
< CAu tric cua hé théng tiéu héa

s Cac co’quan phu (auxiliary organs)
4 Tuy tang
@ San xuat cac enzyme tiéu hoa
+ Proteases: thuy phan dam
+ Amylases: thay phan bét dwéng
+ Chitinases: thay phéan chitin
+ Lipases: thuay phan mo

A Gan
@ San xuat mat (giup tiéu hda me)
@ Dw trir glycogen va m&




C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
“*Miéng va thwc quan
A Miéng
@ San xuat chat nhay
+ Bao vé té bao thwong bi va nu vi giac
+ Lam tron
] + Thirc an cho ca con cua nhieng loai
ap trieng trong miéng
A Thywc quan
@ San xuat chat nhay

I— R | -
C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa

‘:’ Da dé.y Protein ——- Peptides
A Té bao dang ly
(goblet) tiéet chat Gastte Pepsin
nhay .
A Té bao hat tlét L Pepsinogen - Pepsin

Intrinsi
factor

(secretory

granule), tiét HCI

va pepsin dwéi Stomach
dang pepsinogen




C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
s Da day

Lumen Gastric parietal csll Blood

. QO

secreted |
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C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
s Da day
A Pepsin la 1 endopeptidase [phan cat noi

peptide ké bén a.a nhan thom nhw Tyr., Phe.], san
pham thay phan la cac polypeptide

Proteins Peptides Free amino acids

AR
-'\\ —P

— - \\ "‘-( pebptidase_sd'_ .. ," e
- : i, carboxypeptidase, *, ¢ * °, * . *
(pepsin, trypsin) — dipept};gsert Vi) e

L Tl




C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa

s Da day

A pH téi hao cho pepsin khoang 2 (mét sé ca co

thém pH téi hao khoang 4)

Cca pH téi hao Co chat
Pike 2 Fibrin
Plaice 2 Casein
Channel catfish 3-4 Edestin
Salmon 1,3&2,5-3,5 |Hemoglobin
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C.IvV TIEU HOA VA HAP THU
= S tiét tiéu hoa
s Da day
@ Lwong pepsin dworc tiét phu thuéc nhiét dé
@ \/iéc sgn xudt acid HCI phu thuéc khéi
Iwong thdrc anvanhiét dé
@ Acid h6a thiec dn thay déi véi loai va sé
Iwong thare an
@ Lwong acid dwor tiét quan trong hon lwong
pepsin
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C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
s Da day

C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
+ Ruét
A Mét lweng I1én enzyme (proteases, lipases,
carbohydrases) dworc tiét tte tuy tang va vach ruoét
4 Ruét ca khong c6 vi nhung mao nhw & hiru nhi
nhwng c6 nhiéu nép gap sau

A Céc té bao tiét dwoc tao thanh & day chia nép
gap, di chuyén Ién dinh va thai chat tiét

11



C.IvV TIEU HOA VA HAP THU
= S tiét tiéu hoa
+ Ruét
A Chét tiét cta tuy tang c6 chira cac carbonate
(HCOy) c@ kha nang trung hoa tinh acid cua
dwdng trap twr da day
A Trypsin la enzyme thay phan protein wu thé
@ pH thich hop cuatrypsin tr 7-11
@ Nguén cta trypsin chd yéu tir tuy tang
(dwoi dang trypsinogen) va mét it tee ruét, manh
trang moén vj
@ Trypsinogen dwot hoat hda boi
enterokinase trvach ruét
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C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
* Ruét
A Chét tiét cta tuy tang c6 chira cac carbonate
(HCOy) c6 kha nang trung hoatinh acid cua
dwdng trap twr da day
A Trypsin la enzyme thay phan protein wu thé

Procarboxypeptidase =———> Carboxypeptidase
(A+B) (A+B)

Enterokinase

Trypsinogen Trypsin
s

# Proelastase I Elastase

v
Chymotrypsinogen === Chymotrypsin




C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
+ Ruét
A Chét tiét cta tuy tang c6 chira cac carbonate
(HCOy) C(:) kha nang trung hoa tinh acid cua
dwdng trap twr da day
A Trypsin la enzyme thay phan protein wu thé
@ Trypsin 14 1 endopeptidase [phan cat néi

peptide gan véi Arg. hay Lys.], san phdm thay
phéan la cac polypeptide
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C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
* Ruét
A Chét tiét cta tuy tang c6 chipa cac carbonate
(HCOy) C(:) kha nang trung hoa tinh acid cua
dwdng trap twr da day
A Chymotrypsin
& Chymotrypsin la 1 endopeptidase tac dung
[én nhdng hop chat thom

GooH
{iog

i T e T W e
Cc ,H.—C—O—C—N—C—C—N—C— N—C—C—N—H
SRy e e |
H [ e L R =
= :
;
Pepsin Chymotrypsin

activity site activity site
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C.IV TIEU HOA VA HAP THU

= S tiét tiéu hoa

+ Ruét
A Chét tiét cta tuy tang c6 chira cac carbonate
(HCOy) c@ kha nang trung hoa tinh acid cua
dwdng trap twr da day
A C4c protease khac gom exopeptidase
(carboxypeptidase, aminopeptidase, dipeptidase)

aminope t| arboxypeptidas
Spe ppeptlde hl:ln§ yp p dlpep()etldas

EDH

o]
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C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
* Ruét
A Hoat déng thay phan carbohydra}tes’
(polysaccharide) xay ra véi cac chat tiet tte tuy va
ruét (Vi du & ca chép c6 a-amylase, maltase,
sucrase, lactase, melibiase, cellobiase)
- oo amylase: tinh bét - maltose + 1 it glucose
- maltase: maltose —» 2 glucose
- sucrase: sucrose —» glucose + fructose
- lactase: lactose — glucose + galactose
- laminarinase: thay giai vach té bao mét sé
tao

14



C.IV TIEU HOA VA HAP THU

= S tiét tiéu hoa
+ Ruét
A Hoat déng thay phan carbohydrates,
(polysaccharide) xay ra véi cac chat tiet tte tuy va
rudt (Vi du & ca chép co a-amylase, maltase,
sucrase, lactase, melibiase, cellobiase)
- chitinase: chitin - chitobiose + 1 it
chitotriose
- chitobiase: chitobiose — N-acetyl D-
glucosamine

CH20H CH,OH CH20H
o (o) O
O\} o) o)
OH OH H OH AN
NHCOCHs NHCOCHs NHCOCHs
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C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
* Ruét
A Hoat déng thay phan lipid (thanh glycerol va

acid béo) xay ra vé&i cac chat tiét tir tuy, gan va
ruot

Large Lipid Droplet
Action of bile salts

Small Lipid emulsion
TS

$ Bile salts & pancreatic lipase

o o
0O B &S SAwater soluble micelles

15



C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa

0:0 RUét
SR i : 1
z 5 Sy
= < o 1
Fat e it ¥
i L1y e 3
S 2,
P Y
Bile - o -
—_ ™~
salts L7 ] EE s .
]
Triglyceride Monoglyceride

and farty acids
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C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa
* Ruét
A Hoat déng th&y phan protein manh nhéat & céa an
doéng vat vayéu nhat & ca anthuc vat

A Hoat déng thay phan cda carbohydrases ¢’ca
an thwc vat cao hon ca an déng vat

Ca Tinh &n Hoat lwc Hoat lwc Amylase/
amylase trypsin trypsin
Scardinius thwc vat 1,0 0,4 2,5
Blicca tap 11 0,9 1,2
Alburus 1,0 0,9 11
Cyprinus 5,8 1,7 3,4
Aspius dong vat 0,15 1,2 0,125

16



C.IV TIEU HOA VA HAP THU
= S tiét tiéu hoa

+ Ruét
(a) Peristalsis (b) Segmentation
119
ement | | ‘ ,'M \ Kneading
| <] 1 ~W P{
: \ \"-T' :“| 1y \
:.‘.-r\f; . . hz““‘;

(Eckert 15-25) |
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C.IV TIEU HOA VA HAP THU
<= Sw hap thu

A Phan I&n sw hap thu chéat dinh dwdng xay ra
trong ruét
A Mat cét ngang ctia xoang rudt cho thay n6
dwoc xoan phurc tap de gia tang dién tich be mat
A Sw hap thu qua mang ruét bao gém:

@ Khuéch tan thu déng (chénh léch vé néng
do)

@ \/an chuyén tich cuwc (doi héi ndng Iwong,
ATP)




C.IV TIEU HOA VA HAP THU
<= Sw hap thu
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C.IV TIEU HOA VA HAP THU
<= Sw hap thu

A Céc chat dinh dwong dwerc hap thu bang sw
khuéch tan thu déng bao gom cac chat dién phan,
cac dwong dorn, mét so vitamin, cac amino acid
nhoé

A C4c carbohydrate dworc hap thu dwéi dang cac
dwéng don

A Céc protein dworc hap thu cha yéu dwéi dang
cac amino acids, dipeptide(?) hay tripeptide(?)

18



C.IV TIEU HOA VA HAP THU
= Sw hap thu

A Triglycerids dwec hap thu dwéi dang céc hat
micelle; glycerol va acid béo dwerc hap thu giong nhau
A Cava P thweng tao phirc hop dé dwoc hap thu

cung vé&i nhau

A Tat ca cac chat dinh dwdng, ngoai trte cac hat lipid:
dwoc hap thu te ruét ngang qua tinh mach cwa gan

réi vao gan

&‘HI:@) IB*f:LEn ;;Ilifceride

Fatty acids

Phospholipids
b Chaolesteral
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C.IV TIEU HOA VA HAP THU
= Cé&c yéu té anh hwéng dén sw tiéu hoa
«Nhiét d6

A Nhiét dé tang lam tang dap rng an mai, cwong do
tiéu hdéa va lwong an cua ca

Ictalurus nebulosus (Krayukhin, Rutilus r. caspius (Bokova, 1938)
1963)
Nhiét do (°C) | Thei gian phan rng Nhiét do (°C) Lwong an (% BW)
(giay)
17 -20 1,4 1-5 0,5

10 3 5-10 3,5

5 15 10-15 7,8

4 25 15-20 12,8

3 Khdng phan tng

19



C.IV TIEU HOA VA HAP THU

<= C4c yéu t6 anh hwéng dén sw tiéu hoa
< Giai doan phat trién ctda ca
A Cacang I&n thi lweng an va cwéong do tiéu hda
giam
A Trong th&i ky thanh thuc tuyén sinh duc thi lweng
an cua ca tang

Loai ca T. Lwong Lwong an Loai ca T. Lwong Lwong an
(9) (%BW) (9) (%BW)

Rockbass 31 25 Megalops 1,3 9,2
cyprinoides 13 538

Pumpkinseed 18 4.1 149 6 18
Largemouth 4,6 6,2 Channa striatus 1,9 7,2
13 3,1

Bullhead 4.4 10,7 123 1,8
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C.IV TIEU HOA VA HAP THU
<= C4c yéu t6 anh hwéng dén sw tiéu hoa

“Oxygen

A Oxygen giam lam giam lworng an caa ca
< Lwu téc nwoérc

A Lwu téc tang |am tang lweng an cla ca
% Yéu té khac

A Sw hop dan lam giam lwong an cua ca

A Mat do thdrc an tang lam giam cwéng dd an cua
ca

20



C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
s Co quan tiéu hoa
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C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
s Co quan tiéu hoa

foregu’r u midgu
hlndgu‘r

VTV&'/A\

‘Q

== N ST S -
e (//'/ \\\\‘ \
ach huy@ Day than kinh b
bach huyé&t \\\ buajg an kin

Gan tuy




C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
s Co quan tiéu hoa

(+——FOREGUT e MlDGUT—T—H IN DGIJT*I
aaterior divertionlum posterior divertl

/ sl

- —-r.ulut "go-rn nu—. -~k ' anos

C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
< Co’quan tiéu hda

Cd tim-moén vi

Co da day umsq—:f'” P~

~—

P~ - // \Cd da day sau
P b %N

| BN
| "
| 4
\ e -
5 / ST, O—
~ // 4 7 P\ X a
4 A TN e e
sl a4 SR tuyén rudt gitia
N\ /- i / Cd mé6n vi mit bung
< i &« /)
Co ;ﬁnl‘LT?'. [ = 2
e W Mit bén cla da day tom he NB

(Penaeus japonicus)
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C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
s Co quan tiéu héa

Cic xuong nhd

_ Céc xuong nhd

S / Mién mén vi
/ A e \—i:;:/ Manh trang thudc gan
N L T
/ Y ~—
{ i~ o
! =,
\ =
g
-
\ g \
\ / /
\ Lo
| %/ } - 7 v’{’/,
\ i i , SN
\ / yy { /;’ ) \ \Q.‘ \,
4 / e ‘\_,’,/:_/ X~ \ W N Mau 16i
/\5- £ ) /'ﬁ;f/ \ \  Ring gitta ‘,/ /
=N 4 p LJ ctia tuy€n rudt gitra
Mién tAm vi S, o P 3 \ . Pia mon vi 4 2
\ ( . Van tam mon vi
‘ . \ bia tim vi bén-sau
“\ }] Ciu triic da day tom he N. Bin
Sommmtmad

(Penaeus japonicus)
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C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
s Thuwc quan
sDa day
A Tam vi

@ Mét s6 viing dwoc calci héa thanh nhidng
xwong nho: la bé may nghién cda da day
A Mén vi
A Van tam-mon vi: chicho phép thirc an dworc
nghien nho di ngang qua




C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
+ Ruét
A Ruét gitra (khéng c6 I1&p chitin): la vi tri tiéu hda
va hap thu
A Ruét sau (co I&p chitin)
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C.IV TIEU HOA VA HAP THU

<= Sw tiéu héa va hap thu & giap xac

% Tuyén gan tuy
A Bwoc két hgp béi cac ong tan cing mu
(b’lindl,y), dé’vao 6’ng tiet ’thl]’ cé’p, cég ong t[ét thr
cap dé‘vao ong tiet so’ cap va ong tiét so cap mé
vao phan dau cua ruot gitra
A M6t loc bang chitin & 16 m& cua tuyén ruét gitra
chi cho phép cac thirc an dworc nghieén min di vao
cac ong gan tuy
4 Ong tan cting mu c6 2 loai té bao: té bao tiét
(F&B) vate bao dw trir va hap thu (R&M)
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C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
% Tuyén gan tuy

RR s
'w@}"ﬁ?:]'"‘ﬂ%i"?‘?““m‘?' - ? 'R’R ‘?;‘ ko] [ale 410 L"b::‘!’f 7
navll o ) E

Circular muscle
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C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
“Tiéu hdéa cohoc
A Nghién
A Thirc &n di chuyén bé&i co that nhu déng va
phan nhu déng

“Tiéu héa hdéa hoc
A Proteases: bao goém 1 proteinase (twong tw
nhw trypsin & ca), carboxypeptidase,
aminopeptidase, dipeptidase

A Carbohydrases (amylase, maltase, saccharase,
V.V.)

A Lipases hay esterases
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C.IV TIEU HOA VA HAP THU
<= Sw tiéu héa va hap thu & giap xac
< Swhap thu

A Xay ra & ruét gilra va éng gan tuy

Hoemocoe!

E-cell
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¥ 3
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