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HRGRIE: PIAT pH 401 7, IR A F S H U RN S BERY AR (P>0.05) . WARHEE FHHHE
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SRIGE AR 2 N LRI P, 76 N L& T 7%
AR 3w, FEE 10 B, £ K 350~400 mm, 4 5 &=
800~1200 g. FRHA T F i F e AN THK M b
th, LA 55 KR 10~16 'Co YERNH EEH A Y.
faky SUF 2 YR ) R A VR GO T R -
1.2 LWAHZE

W0 B A4 5 TR A AR R R LEURE, ¥ A 7L
W24 h J5, BRG] M A28 BOLEN
& 509 KB AL, Bouin” s W 5, A7 i 40 11 47)
ks B JE 6~8 um, HE % {4, ZEISS & i 57 W %% If
W, WOZAamEE. Sl 52 ES
FATIA (2587 /K g v A 3 9, IR AR T K
Iy o B g HERER NN 5 mL FEfALE I (pH 7.0,
0.1mol/L Tris-HC1) , 7E T4 FIIF SR T, 4 'C R,
15000 g B> 30 min, BL_F3E W53, RAR NG
T B Wk e 36 MR AN I ek A AR 48 1, ALK 28 o
& pH 8.3 Tris-Gly. X R EGHEAT HIKIN % & 6
HPATER . HIKF TR 50V, A B RS R

2100V, HIKEHRIG, B2, J 75752 W OCER
[17-181. #ff )54 Syngene GeneGenius i 1%
ARSI, Quantity One A3 B AL #R A Hr.
VKR, 8 A I R AR AN A R pH A PRI (&
0.1 mol/L Gly #J 5 mmol/L CaCl, ¥ ) FF{#iF 3 h.
T E AN EEAX — 8 E RIAM 2 ET
AR & B R AT, RS AR X 3
BARIA 1B A S
1.3 #HiEAE

% HH SPSS12.0 Gt i 2 Xf 52 56 B4 64T 437
Ab3, P<0.05 BIACKHH BEMZER, B mEE 4
RELLFME + brifi 2 XESD) £oR, &M
() B s AR AE
2 HREHH
21 HEEFRFEETEBEALRESHNE

Sy A ET A SRR T O s K / Sk Tl
ok (e / /) . MFERE Zap NlERS
SR R A —E XA, LK ZHAYE (£ 1.

F1 BHESFEEFEHURESH

Tab.l The digestive system exponent of wild and cultivated Hucho taimen n=10; X£SD
B4 HK 2 Type
Exponent H 458 Wild type FH A Cultivated type
HHAFE K / 354 Oral cavity length / head length 0.67£0.08 0.61£0.13
Lz Intestine length / Body length 0.68£0.08 0.70£0.17

22 BESHFEBTHEENRERSFEHAE
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P HSREY B i E A AR, S
E Bk e, AL ITRE (D, i
A HHAL 2T FWEL, B E S5 EE Y A 0
WRGERE LFE— =R, ®HA¥ L ERA
iE. (AT -1.2.4.5.7.8) .

BF 4 55 3R 0 5 B A0 (1) WA i 5 R AR AL, 2,
Mmfr, AWK, OEKNARGERE. WINEEEHE
W WA, BEB L BHI S, HEMER,
Ao BB AN RevE 8. BFAE FREM R AT B A
MR E I LR A, B RN RS R . 5
FEEYT S AR, AT A E g RN A KR
K E R SR AR L
W hBEER LR 5 —8 0 R EAR R,
FhREE b iz vy A K s v L AR A B C AR T -1
). FFAMBEEVE, 5T B A,

Wi 1. FETEAESH b, T B B R B TS
B EAN I B RS D A R, HB RN
R, BN, E R, M ROE. AL SN B
FRIRAIEE b 2 Ay B AT IR B B, AR T TR 31 ] 38

1 BB
1: G0f7; 12: 58 L: BB O: &, P: W )5 E; S1: T/ 1H: S2:
Bk S3: W18 .
Fig.1 Schematic drawing of the structure of the digestive

system in Hucho taimen
I1: foregut; 12: hindgut; L: liver; O: esophagus; P: pyloric ceacum; S1:

cardiac stomach; S2: fundic stomach; S3: pyloric stomach.
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TR b Rz TV S D R AP v P T S I, B T 1
Z, W B, TEE R RS A (E]
B MRHELR (ERRT-3) . TR B IR, 2
HeA), BAR sy SR> . B AR R 1) 50 0 B IR AR
RIE, RIEAR K, SRS, 302 (R -4.5,
6.7.8). B SWHEL, EERENRI]EE,
HEREZ, AF 170~220 4, EH L MIRIE 50 E
A HEAEY B @M, FRET P AW E
FIEAEREMMAE. 18 R E 5 R A
AR B, bR A B o A A AR 2 AR 4
B, AR b R U B B A AR B R IR R I SO 2
(ER1-9) . #{Eamlmir, b a2 4
S, MR E B E e sb UL L LL R i ko . B
LT g BRI RS B AR IE, I
H i AR U B RE 7 B 2 EL R E A R D, i
TR 1 Rz g B AR R BTN I b B AR A TG T
. &g e LA M R, SRS LR
Ja BB, AR RRT B 2 FiEla. fEham bR
584G = 604G Fa Bt oA, B B 0T Z5 IR 4501
TSR BT 2 () ) M I A A B o B R R AR R
MR SHR AN (AT -1011) . 8 B AT —H,
RO, BRAAE FJr. PRREANE B e i AT T
e L2, FRE TP A T AR 8 2 L
AT P AN, AR L, AR 284 g
i ik CRIRHE B, 78 I /N A AT B DXk, /)N (]
Bk, NI Bl /N A R AT

2.3 HALEERYA

23.1 FEE§ B 2a KR 2 AT, MR E S
R E SR B 3 4B, RE T P AR
) B AT e LU, UGB LR B 0 AR = 5 e, H

5EEEPamER A RE (P>0.05) . T E
R RN, BT AR AR U 7 4B
FEREYT A p R 6 A% BT, P AT R 00 A
e EAAEEZESR (P<0.05). HAT T A
ITE BRI | ARET, FRET P AR 2 &0
i, D EIRIIAIN B 2Z 5 B#E (P<0.05). B
KA 18 1 BR B B S A E R AN R, B AR
B0 T R R R B3 20k 1 4By, IR B
IRk S &8, JE el 3 4B, HARXS
TRERNAEE (P<0.01).

232 EMEE B 2b LRI AT, R
P EES EWRNE S &Y, BARFHETY
HEREMETRERE BREN T EERHFALR
# (P>0.05) . BT T AIRIERE 4 &850, 57
B R 5 4%, WE ITIEVE R BRI AR & = 22
S (P<0.05). MAERT T A TEEYE
BB, BIRE Y T kT B R R A
e EHERTAET T AN GG HaTEE SR
WE (P<0.01) . PFRSEIIYTZ 4 g 1 0 Ve Fr B i
AR R AR, B AR T B A R I A S I AR A
| &8, FET P AN SRR IE 2 &8
i, A EMN G EER L (P<0.05) .

233 ZEAR hE2c.2d XE AN, HE MY
RGN E AEREAAEE —E M pH . R
PE&MFpH 3 T, AR D A A aiE g
HHEARL, T HRE S KB, BN & EE
FAEE (P>0.05) . TS pH 9 T, AR
T AT BB E & ABRE, mHY
RIE 2 &M, MG EERAEZE (P>0.05). W
Fhge T, AR W IE A B A B RIS .

0,0, S, S, L,L,PCPC,I1, 11,12,12, 0,0, S, S, L, L,PCPC,II, 11,1212, 0,0, S, S, L,L,PC,PCI1, 11,1212, 0,0, S, S, L, L,PCPC,I1, 11,12,12,
2 BB AEY vk B
a. BEES: b. JEMEE; c. EEEE (pH3) . d. EHEE (pH9).
11: f7 s 12: JEM; L: BFFAE: O: B PC: k[ TEE: S: B . TAW | REBFAR, 2 REFFET .
Fig.2 Electrophoretograms of digestive enzymes of Hucho taimen
a.esterase; b.amylase; c.proteases (pH 3); d.proteases (pH 9).

I1: foregut; 12: hindgut: L: liver; O: esophagus; PC: pyloric ceacum; S: stomach. Subscript 1 means wild type, subscript 2 means cultivated type.
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R2 HESFEEFTAHURSGSSERBHANEE
Tab.2 Relative content of esterase in digestive system of wild and cultivated Hucho taimen B
n=6; X=SD
H gl B JrE HITER Hilf Jeila
Type Esophagus Stomach Liver Pyloric ceacum Foregut Hindgut
254 A9 Wild type 34.7+4.6 34.1+32 87.2+3.7 9.1£0.8 9.4+0.7 9.0+0.6
FRHH Y Cultivated type 36.9+3.1 3624238 75.8+4.2 18.442.0 49.5+4.4 327428
R3 HESFEEFAHURAGSEEENBNENEE
Tab.3 Relative content of amylase in digestive system of wild and cultivated Hucho taimen _
n=6; X£SD
H gl B JFRE HITER Bl 23,7
Type Esophagus Stomach Liver Pyloric ceacum Foregut Hindgut
254 A9 Wild type 1.9%0.04 1.8£0.02 2.0£0.03 0.7%0.03 1.0£0.02 1.1£0.01
FRAE A Cultivated type 2.310.03 2.7£0.04 2.910.04 2.1£0.02 0.610.001 0.7£0.001
R4 HESFEEFAHULRAGESREEAHRNENEE
Tab.4 Relative content of proteases in digestive system of wild and cultivated Hucho taimen B
n=6; X£SD
e pH3 pH9
#HE ; = —— -
Apparatus it A HITER i 50
Esophagus Stomach Pyloric ceacum Foregut Hindgut
254 A9 Wild type 69.7+3.7 71.3+4.0 41.8%3.4 40.6+2.8 403%3.2
FRHH Y Cultivated type 81.2+4.6 84.2+4.5 432433 40.1%£3.0 40.0+2.9
3 it T, RV, W BRI B R EN S H R

Wy, Rl B A 2t B ) B R, sk, EA AT

PERES R Y. MFREE P AR N T

KL By T A, T EULE RS R AR .
BASFHEGE D aMI T EENEEERET

3.1 HESEFEHALREMLLR
HRHUARROES SRR MAEND. &

PR 1 it 6 BT LB 2RI AL RGBT 5T

SR, 6 Bl R MR A SR A TR I 5 S A B AR

7E 0.55~0.76 28], ASEHMAS 78 2 2 6 WA i
5L KM L RN T AT B A, 2 B T
TR T AR R N TR, R R B
T3 S OO s 5 S K i PR A 8

75 a1l A, B, B N A
B (IREAE, T B, R R, BB T R I
A, 5 F AR &Y. WET9KRE,
FTHEYHERER. FETTANEELEM
B RE LRI R B L A YT B R,
AIRE SR T B4 O [R5 B -

XFRMRAE B E BEIEES R ES,
EHVARERET, BEY T il mR5im

JE Wy E AR A A KRR RE T, R
PRI AT fE 2 IR A T % i A A Y R sl R A B, A
B0 &, BEEIY AR D, R Ak T T B W
I

WX I W B, 5> AT Ja P B Ja iR AT e
FLR, B BENL R BE, AR T & 5 (0 HE
& AT AR B YR 2 T )5 i, B AR IR AR
PR 22 /0 T L S e £ S A IR RE D) BRIk
HEM, 5 2 1 B AU M B BORRTE AL BE . B
EHT AR ERE (K /KK ) b 0.68, 771
VE N 0.70. ST A% o B A
BB RHETRE R (0.4~0.82) W&, B
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FPA: SR P A H AL R G5 3 B B AR 0 3R
BT M ZE S, RS P AL R 5 48 5
Agf i SR 2, e S R AT P a i, K
HELS B2, AR EEREOAN S EZR 2E
(P<0.05) - Pl BE L o, PRFSE L2 2 6 X AT
Wl )R X =R s T RIE MR E 2,
B FR R, UL I =l 2 0T T S A Ak B A
o MERIRIFRIEE P e T H 3 EINE K
AR, AT RE T A N B ik e R T
eI S5k -

S5 AT DAL, T P AT SR
HRIX PR A R AW B SR S A
BN E I PIEE AR & PR e A
N (P<0.01) . FIREFAR T IE L B 3R IA f B
HEAMA, AN E EERARE (P>0.05). B
& W BV Ry B AT 5 B2 B (P<0.05) . &
0 J& R VRS, T A B R T R B AR X R
i, X2 HH MM -2, FRETY AR
B o B R Bl I A AP T TR AR B A
JEBEIFE T, P ) B )R UR AN, SR B B
AR N DARDRL, ARDRL rh A B 20 B0 T A e, A
M55 T Ve Ry BE 090 .

P15 0 At 2, A R B AR 557
T P ARG S A A AT S )
AEZE (P>0.05) . UL FRIE AR B B4R R ER
Ry B A T A B O O R AR AL, A 2 T
BEAETRIE AT TR ER AR
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Comparative study on the digestive system and digestive enzymes of wild and
cultivated Hucho taimen

GU Yan'”*, SUN Zhong-wu ', YIN Hong-bin’, YIN Jia-sheng’

(1.Life Science College of Northeast Forestry University. Harbin 150040. China; 2. Heilongjiang River Fisheries Research Institute
of Chinses Academy of Fishery Sciences, Harbin 150070, China)

Abstract: The morphology and histology of the digestive system of wild and cultivated Hucho taimen has been
studied using histological method.The results showed that there were some differences between the wild and
cultivated types in the shape of digestive system, but the differences in histology of esophagus, stomach, liver,
pyloric caecum and intestine were not clear. The digestive enzymes of the two populations were studied by
means of polyacrylamide gel electrophoresis. The results showed that differences of relative esterase content in
esophagus and stomach between the two populations were not significant (P>0.05), while in liver and pyloric
caecum the differences were significant (P<0.05). In intestine, the relative enzyme content were extremely
significant (P<0.01) . The difference of relative amylase content in esophagus and stomach between the two
populations is not significant (P>0.05) , in liver and intestine, the difference was significant (P<0.05) , in pyloric
caecum, the difference was extremely significant (P<0.01) .The expression of proteases relied on pH value. Only
in esophagus and stomach there was protease’ s expression of the two populations in acidic condition (pH=3). In
alkaline condition (pH=9) , pyloric caecum and intestine had the expression of proteases. In both conditions, the
difference relative protease content of each tissue between the two populations was not prominent (P>0.05). It
could be concluded that difference of digestive system and digestive enzymes between the two populations relied
on their living condition and food. [Journal of Fishery Sciences of China, 2008, 15(2) : 330-336]

Key words: Hucho taimen Pallas; digestive system; digestive enzymes
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GU Yan et al: Comparative study on the digestive system and digestive enzymes of wild and
cultivated Hucho taimen

B hiz 1
1 BP0 6 O E ). 20 SR B i OB 3. FURBEN: 4 BB BT bR S RH S BT

B LR 0 SRR B E K DY) 7: SRS Rl 1B LTI 8 SR B T E L) 9: YA D
ITERMY): 10: FEEFERREY; 11: FEESEEREY .

BB: 20k %; C: B IR HE: GC: MRA M GG: B IF; GGC: B4 M8 GP: B /MW IG: 1 I8 LP: [H A B MC: ILE; MM: %
JEL: SCE: BEHER EFE: SE: P EJE: SM: IR TE .

Explaination of Plate |
1: Transverse section of esophagus epithelium (W) : 2: Transverse section of esophagus epithelium (C) ; 3: Transverse section
of gastric glands; 4: Transverse section of epithelium of cardiac stomach (W) ; 5: Transverse section of epithelium of cardiac
stomach (C) ; 6: Transverse section of epithelium of fundic stomach (W) ; 7: Transverse section of epithelium of pyloric
stomach (W) ; 8: Transverse section of epithelium of pyloric stomach (C); 9: Transverse section of pyloric caecum (W) ; 10:

Transverse section of forgut (W) ; 11: Transverse section of hindgut (W) .W represents wild type, C represents cultivated type.

BB: brush border; C: cavity of gastric gland; GC: goblet cell; GG: gastric glands; GGC: gastric gland cell; GP: gastric pits; IG:
intestinal glands; LP: lamina propria; MC: muscular coats; MM: muscularis mucosa; SCE: simple columnar epithelium; SE:

squamous epithelium; SM: submucosa.
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