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KL, E A, R, R
(oK PRI BT SEB SAALA PGS0, BT KR 150070)

TEE: KA EEHR EMBEARNE B (Hucho taimen) THILREEAT THEILH ISR, #1187 HAE HLRK T
LR A AR AL ARG A LR S BRI IE . SRR, B AHAM ARG A G TR A () Qmf,
Wik, A OZIREUR: ETOLEE 58 R & EIaE ARt 82 m AR, TR RS, TR, TR
AR ZERR LR A EWREAMARAN . ) FEHE NERE, A8 EARRIAR R, Zh5EZ T RKER AR .
(3) BUAL 385, BEARARSRE SR AAEFRE BREESE R (4 BEERR Z180~256 ML B
EBEAARKACRERERDI, LRFEERAAHMAE BEERANBEATEREKNRE HETEANE. &) BHE
T o EE BEETEEERNGE. (6) AN, Eas X ERMIR, FER ARG — KN RERE.

HARBAEE. () RS, AR ELISEFaBb RGN ES L EMEMHNE, Hit T HELRGALR %
Fff | e 5 o e B R . [ P EZK PR, 2008, 15(5) : 873-879]

XEIF: T F A HILRS; BEs dJE%
hESZES: S917; Q959.4 SCHRFRINAD: A

PP M (Hucho taimen) X Sk, FE 5y
AT B VT I 5 JR BT F i KR SR N i
e JEHRHTILRV 3 s s E i X, AR
W2 BIREIN, S8 B A MR I 2 T R,
MEHFIN CHEW s @R 1), AEK I
Gtrirshy V. B AR T A a2, AR
FEHR, B3R, BT B K R %, A T %
B CARE, HAE A E LA A T BVRRHE)T 57
. B R RE G S P DT R
JiE AR AR T U, A O B
A F G877 TH I v R AR

1 R IH A RGO BT AR R B G
RS R E BT I E A G B, o
T ALIE 1 20 2R 22 RO A 22 0 5T 2 A IR v A 2
B A e B LR E g R — MY
WA KL R G A S s Y )
SESRIF A B AT N TR0, A T RS TR
FITFE, EX NP OELRERIT T RSN
82, B NP B AN T3R5 I8 77 5 R PR AL At
BERL
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1 #MRETE

FEAS SR B BT K 7= W 58 B bt P T 2R 50
T MEF O RE20 BN T EHEM4EE 2
REP M., BAAEARTEENE; 10 EAH
10% i /R Sy AR [E 2, TAMELEE; 57 10 A ig ik
fig ), B % B IS0 TE T Bouin R [E 2, LA
WA ELIE, KD1508 U7 Fy Lo Wl AT 0 7 1) e 4
DI DIR BB 6 pm, HE e, PR i s
Motic 55 T W%, Nikon Zhd IEAHHLIA M -

2 BRE5GH

2.1 HURGEMESFEE

TH AL R 48 b Y AN TE B L P I B T &% e A
MR (ERRI-1) .
2101 GEE WHEEINAE, 2 ERAE
B, H O, e, £ EE, REF O TAT
[T CERRT-2).

I MA f% (Oropharyngeal cavity) 5 %' fa f) I
s RV s 2 R0 5 A B AR A 5, MORR VR RS o oS
Mg, i DR (R -3) o Il B el
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A, BEE R ANSE Y, A R EDIR, R
HHRJEZ. EOSRREE N, T ORI N A
. BFihSEENMEIESERS WG NW. BT
W ALE S R EYERE R A0, U R R
FHAHOR . O R HHERIFER, KA 2
ZOATIFTEAE, O R — o,
PIHL AN RO, AU B 5 5 Y 5 1T 3w Ui 25, 1T el
RN WS B JOA B RS H R E R
— W YAy, YA B 3 ) A R O TR R AL TG T U
T I A SR LS IR AR, 75 S Ok A
H AR, D 0 B AN Rk, SR A R E
TR, BEAEELLY 13~14 #4.

BB (Oesophagus) 03B T [ WL 4% AL BT 72
dh. BB A, REEWSEWEE, GEY
BEENNE S1RBEAIE, WEER 6 KMATREIEFE,
MEFE TN AT R (5 LIRS R R
BIEMAER.

B (Stomach) fv TE®IEFT, BKE UL,
KB B, HEEN AR B %S9 4
Ko BRI B AR TS 3 E o, DRI
EneE5E, LERRaERRE, T1HELNER
Rk T Sl 1R A B A B 5 ikt
a1, B A S a1 HE L

WA |1 E % (Pyloric caeca) fn T B I T,
HVES SR, BN 2R 180~256 458
A, 2R AT HE. HRBEE IR, £
[DIRCR R WS REN DN SR N /) = < B b i
W AL THT AR R/ R 5 B RE 20 A 5 i BE FL A8 43 TRIAE 1
Y, HEERT A A

il (Foregut) HBEER—NE M TITH
FUl. W0 B B, RS AR, BT
HA AR TE 2R ARE R O

Jal (Hindgut) B NAT A G W, B Ai s ke
M, Tk th. RKum DOALTT5 40 FARE, LT HFE
LI IR
212 HERE

JHAE (Liver) & ¥ %' 44 Y 8K I T AL IR,
2RO, TR, A REE S ENEE R
B RE, sl e TEEN . HIEA S, 5
b 3 AN X RREE S BE TR ), O — S
BEREEMMRE S (BT -4).

B (Pancreas) Aiar, B4R, 7 T AT R &
W 2 ), BT o ATV AL B R N A b

2.2 HWRSGARPHEE
221 GEfkE

IR fs 0 R s B 2 2R 4 el A ) b = R
MR )Z EE T E IZ RS R A . &R i
THI 8 A A0 B, 0 T 2 v b R R ] A
FiMgE ERCOhEE BB, TWE A B AR R
s TR T 2 M 4 G 8 h & GV 2 8 K Bh ik
B WUET 2 R8BI D s IR sy S, J5
BEWEBEAN Ay 1 BRI IR .

W) W #{PaE TS T RS L
Ui » 359 E R TR A 5 AT BB A

Q) F B AMERRS, N HEHEEFRH
HE m DARE T . R IR 2 H R A R R
FOARIE, B MK OCH R Z R 2 UUZ R
K HRFEZ EERE, B EERR ERA R,
EATRE AR, B LLERAE R R 2 B
M ER s AR B RER, M FREZ M
IR AR B AT Y. HRIFHIE T E &
2 WAL &5 S5 L RVLET 4, T 25 AR Ab L AT 4,
FIEZHFE T ZRE, AR ZHNFERTE,
HEAZH#IK.

(3) 7B 0 ()08 b S RN L 4 R, 82 5
HHSRE . SRS — A, 5 — AR,

wiE HEEmAmA BRI RN
WUZRHEIE . RTECRGE B b 8 Bk b, b
S () e A AR A I RS (LR -5) , e &5
a2 R [ A RS N A AR S BRI B
MR WUZERIE, da B G, v] 50 4 P
HWZFA AN, Y2 ANZE . ETER &
SNE RS RR, R A g R FLAL T 7 o R
M. AEEFBRAGEFLIEEREANTERN.

B E BRI R A A R R R
BTFEBERMKEE (Bl-6). #EERNTA
VF 2 G A5 48, P8 ) A PR, P AER i
PRI . FOAR R iR 2 AR B M B, R DLAR
DRA0 AR R 40 e 8] A R TR T v 22 . /NI,
BANUEEE RO, BERZEER, Lhofmf
KEERNE R, 85 A8 REE RS R (
WL 7). BEART 2 B 45 45 M R, 5 A I
BEOREE. NEKRIE, B ULAR, 2NH17.
SEPAT AT o FRRRZ IR, B 45 20 40 2RR0 B2 2
() B 4R R, FL e A/ DB IR 4. 8 e 10
B RERR N DL AR, AR R T T A Ay, [
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P RRERAR I 2R, WUZ R RIA .

WAl TE T BEEREHFMEEJIENKEEG
BCERTD &), FE TEAHE. FE EEHRE
FEIR bR AR, b R A TR AR (B 9) .
FRERANBENERAEKMAE (BIRT-10). Il
EIRE, Ak BN REEE.

B EEFREHAEE R B E K
M4 SR . RME BB BB JE AR b R R R T R
W2 B 2% 7y SCHRE s, BHEp) % b an it
B A AR, R G 2 ARG M A
BEREERBEETD. FETER - EESSU
B WUE P IE LA R, SR i — 2 45 4
ZHLR A 6 1) B R B o

Gl R ARG ST AR, H2
FERG R Z B RB A (RS 5 B R IR T2 I AR
MW ENZ PITHEEAR. EhEEZET R
WEAPERVE (BT 1D BRARE 2 Fiig
I ZH Fl: —F R ETE, 5 — RO AR, B9 TR 4
i (E1-12),

222 GHALRR

FERE A2 2 A B KRV AL R (1
Wl -13), AR MR . M miEERE —
IR, b1 B2 b B A MR 4 g 2 2R 4 R, &
ZHRPEHEE LY, RN TET. &5
I S KGN g P Y BT R s A i
i, RIS RS XS 4 A% . TS
0 45 4 2 R AN R, Bt LN ) 53 B AR AN B 1R
ICEXNE K Bk S RS . H et
R DAl IR AR L. g —
gk, A0 A el A e g ik e DY JE S TROEDIR B
BP0 40 M 2= s A0 M 2R T8 DR 5 44, RIBR N B
JHF B F SR, Bk S RS HRN, 32 B b e~ Y
S B AR PR A M A R I 4R B A . %
000 A0 AR AR IR /N, HEP B A, B2 M8,
[FIERTE, A7 T4 M o e

B 5 0 1 A BE AR A B 2 A0, A0 o3 A Y
HE Y fif 5 7 AE B P, 5% fr 5 ol IH 2 28 R/ A A\ T
W, FCARYH BT DA AR 7 53 f DA TR AL

FRAE A0 AS R P 23 3A30 2 50543 M i (
BT —14) o 4 AT 53 050 P Je e 4 R g Bk 1 20 99
HE 8 2% 3 0, JLA0 Mo K%  HEBIN s 40 g
¥ R T, A% F6E 5 40 e o 7 2 R I 5 R R 40 A ) 4 i
THALES, 8 BN NG P VAR N E

AT T A1 43 Wl 50 000 40 B2 T J5R X5 0 ) 1 A
W, AR AR
3 g

i1 285 1) 1T s o2 B i i) 3 BEEOE , 2T AL
BN ER Re sE — B pr k. P A,
FHHEEFR EEEREENSERERMRA
JRL A /D B B RTE , SR LG M ARG (K E
WALEE DR A b HE A0 50 52 AU 1 - 40 M e
IR AR AT R S AN B B, (8 T e I b e 3
B R ARiE, FREGe RS T gk,
b R A0 AR T G A TR R R TR B R R
BRIV, DLRAE R R Y W
BB BRI B s, B B EA AR
A3 Am . FRGERE I R B BE S AR
WEEGRERY — B CHIEENED AEAE
PIRENEETRE . XS AR N ) R B
(Verasper variegatus) 118 FIH L RGE R AR
TESF AR FHREA—EL

HEMMEREU” IR, /AT Bk S
I3 N, X548 (Oplegnathus fasciatus) ™ |
J& B % 1 1 (Oreochromis niloticus) ™" 1 #
(Monopterus albus) )8 5 AL ¥ % 0 1) H BE
BR, R B RO E HARRALI R, AR 01k
. REMBRZREE D aYrnorESeg
VI AT B IR, e v AL R B R ). B
(100 286 FEL AR DA G0 E) 2L OOIR A, 390 T B AR A A
LR R EYN B RER K. B FE R
EEAEDTHEA R, B ERE AR AR
PERFAEAE 2 7= A o P RO 285 0 2 I o b A i
SRR, LA B . IR T E MU A
JEEH, 2 ik, 1w BAA il HCL AN S 3 E B R 1)
e, IX2 S I S ZAHE, LR ER 'Y &
FEE. NEEREBR R/, B R EE> A
FIH K B LA U5 R EoA FRULZE RIS
J2, R B T H I e e R BE AR Y. E e
I TEB AL N AF e L DT 113 2, R B TE R &t
BEVIREAT AL AL I SRR TR

BRIk E RGN, © R
T T AR ELRE 23 v 5 W B LA 43 R 1) 20 Wb
Y. BERABLMANEREANERTZRE FEZ
(30 B T B TR, S ORI 0 T LIRS T AR
WA T EEECH RN RS, T R Ol S 2R R
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fE. ¥ 20 () E ¥ H 2 IR0 180~256 M A2 AR
AL e, B AR e AT HEF, T IR R A R RR R
8 (Oncorynchus) WIFEARFEE LY 150 N A, B3
s M

W EAT T R, B A At v AL E
HemS5aErEax. BT B EA R FEE
P Jit A5 Ji T8 6T £ 40 1RO 9 A R AL D R DK R 38
X540 P SR (Gadidae) ' #2841 ], (H K
LR 2 R b o R Y BRAR I T e T
REATAE B b & R ANES 7 A A N A gk
— AL IR T Rl P B R HR AR
HAERAEAWNKIS AR AR IE. i
Lhfe WAL B o ey ek . 5 A TE oAt &
Rr AR T, W b R rh AR DR 40 B BH 38 0, S LSRR R
0 i 7= A R RGN DGR O A Y ELRE O IR A B )
RN AEH . 281Gz, 18 S el
NG T BE s kgt . RN &
VIR 2 LT T HE ARSI

JHF I E B R e i 7 % T A T R F T
JEW EEIIEMH . I ZE P R R AR, 78
PR E - S A YRR E. B8 A
(BT IR 5 HAR AR 0%, O FR i, 3X 5 KRR
# . (Plecoglossus altiuelis) - %) f1 (Esox reicherti)
SEARAL B AR AT BRI AR ZE R 6 1 TR AT S0
HEY SRR T AT e R AT o RS i 53 ]
{ECHE Wy 1 2 T 5K 7, AT 2 Bk SUBERURL, A A1) T 18
K5 G 73 fdf I 1) 2 fb T, BB AL . 3 5 A )
P TR B T, HL 7 A TR o 5 g Uy i L ok 15 7 e
SRR R E Y AT I R s Wb ),
GIE s pifiiiokay 8

HP R Nk, SH e G
N, B EIE R EA H RN R A28 . W
FU ok, B R IR IR HEIR R T,
TR0 i T &) B DR TR B e R
A, Bl BE R AR AL Z Rk, BN AT 5 A0
AT EH R JIL)Z AT Dk B 40 T o VI R 8 AR R A A
B ik, AT oy BT 1T ER B AR E R T 3
T4, RIKPVE BER) T Wi, a6
JET S X5 Hofh A Bt 2R P T — i
ErrE R AR R B

B 3Lk

(1] SRz, e . pEEEIERL L (M. L. Bl
HRRAT, 1998: 29-31.

[2] A%FE. BRIEZ M RRE: BRTARHBRME,
1981: 17-19.

[3] SRR . BRITEEE M RIRIE: BRI AR R
5 19955 34-36.

(4] WX . REZFHWERKESE M) BZR. b &
SZHFRAT, 1979: 24-25.

[5] FESE FWH, BEN . HELRE S ERPEYZ NN
7% (). KPP 2%, 1999, 12(1): 22-24.

(6] FZM,HE BNE, 5. HRETESENTFHEN .M
teAnAE K (1], s HR, 2003, 49(5): 687 692.

[7] EERESLFNE 5 SHET LERELIRESE
FREE LM R AR (1], AL R 254, 2004, 32(4)
53-55.

(8] RAH HEH ES2L. % HMILEDNARKIEIHEHE
L 2 s 5 2 B0 o i 00, K77 5 4R, 2004, 28(3)
241-245.

(97 ZER, P, & 5 ALFHEEAHETEZAEKRNY
B [I]. KFE54R, 2003, 27(6) = 590-594.

(101 #fh, Fk, 2R, % . HBEATEERRNTIEMA
[J]. FE KR, 2003, 10(1) = 26-30.

(117 BAK . HHUERKY M1 B2 . Aba: R ER R,
1998: 95-114.

[12] X076, REFAR, A2, 5 L E0 L L B8 1 40 T8 1R 20 2R 5
w5 (7). S EKF=RFE, 2001, 8(2) = 23-27.

(131 a4, NEE, 5 KR, 55 . 5 i 468 1 18 41 215
(90, K3k, 2004, 34(2) 5 16-19.

[14] #HEE REE BEEER MR U] PEK7REE,
2005, 12(1): 109-112.

o

[15] Morrison C M, Wright J R. A study of the histology of the
digestive tract of the Nile tilapia [J]. J Fish Biol, 1999, 54:
597-606.

[16] Albrecht M P, Ferreira M F N, Caramaschi E P. Anatomicalf-
eatures and histology of the digestive tract of two relatedvneo-
tropical omnivorous fishes ( Characifomes; Anostomidae) [J].
J Fish Biol, 2001, 58: 419-422.

[17] Humbert W, Kirsch R, Meister M F. Scanning electron
microscopic study of the oesophageal mucous Layer in the eel,
Anguilla anguilla[J]. Fish Biol, 1984,25: 117-122.

[18] Tibbets I R. The distribution and function of mucous cells

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

54 KL B AHARATERF AR F 877

and their secretions in the alimentary tract of Arrhamphus 109-119.
sclerolepis Krepptii[J]. J Fish Biol, 1997, 50: 809-820. (23] WEZE, KB W20, % SBAEAERBEEENE U] 5
[19) EB#&. KTE K2R, 5. ERERFEBTITHLR WEFHRE, 2002, 23 (4) : 85-86.
GRERERFMAL FH 5 D] o EK R, 2006, (241 EpKH, 220, T REE . &K% M), Big. BRI EAR
13 (1) : 1-6. HiRAE, 1987 72-86.
200 ERE AXFW5 . FOHEBELERNBSEMANY [25] xi4pdm, s . m 77 BEEAL R SERIAR AL (0], RN TE 52 B
(11, 7K 7= 248, 2006, 30(5) : 618-626. FH ( BREEERR ), 2001, 19(6) : 75-79.
[21] Caceci T, Habback H A E, Smith S A, et al .The stomach of [26] kA T2, WAH . AEHLENASSEHL
Oreochromis niloticus has three regions [J]. Fish Biol, 1997, 7T ). thE & E S, 2002, 22(3) : 256 259.
502 939-952. (27] FhBEHA, FKH . BE. EIE A REARERIRE QS &
[22] Anderson T A. Histological and cytological structure of the AR KR [J]. K54k, 1992, 16(3) : 202-211.
gastrointestinal tract of the luderick, Girella tricuspidata (Pisces, (281 FREIN, AR, RKE, 5 . 5 00 A AT B R H R VAL E T
Kyphosidae) , in relation to diet [J]. J Morphol, 1986, 190: SEHAEMEL (1], K754, 1992, 16(1) : 80-85.

Morphological and histological observations of digestive system in Hucho taimen

GUAN Hai-hong, KUANG You-yi, XU Wei, YIN Jia-sheng
(Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Digestive system of Hucho taimen was observed by vivisection and microscope technology. And the
morphological feature of alimentary canal and digestive gland and cell character of every part in digestive system
were described. The results show that traits of the fish’s digestive system are as follows: (1) mouth: even in the
front, snout acute, oropharyngeal cavity and mouth large. Exiguous and sharp teeth lie on upper and lower jaw,
vomer, palatine bone and tongue and most of them are slant inside. Tongue muscle is undeveloped, the front end
1s dissociative and the mucosa surface is stratified squamous epithelium which contains taste bud and caliciform
cells. (2) Oesophagus: thick and short. Muscular layer is strong and the longitudinal plicamucosa is deep. Lots of
goblet cells lie in the mucous coat. (3) Stomach: U-shaped and consists of three parts. There are reticular plicamu-
cosa and stomach gland between longitudinal plicamucosas of the mucosa and gastric glands lie at the bottom of
the stomach. (4) Caecum: about 180-256 digitiform caecums. There is offwhite colloidal material in the caecum
cavity. Microvillus lies on epidermis free surface, long and narrow villus are formed by the mucous layer intrud-
ing into the cavity. No strata submucosum was found. (5) Intestine: straight-forward and divided into foregut and
hindgut. There are tubular intestine glands in the mucous coat. (6) Liver: nonfoliole. The hemline is branched and
is maple-leaves-liked. A long naked gall bladder lays the right ventral side of liver. There is no obvious boundary
between acini hepatics. (7) Liver and pancreas are separate. In this study, histology and anatomy character of di-
gestive tract in Hucho taimen was studied by observation of its morphology and microscope structure. [Journal of
Fishery Sciences of China, 2008, 15 (5) : 873-879]

Key words: Hucho taimen; digestive system; morphology; histology
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Elh 1 #ERA

LR SRR 2. ILIE: 3. O 4. fF: 5. &3EMY], X250; 6. B, X100; 7. B BR4EIAAY], X 1000; 8. #4115 F M
D1, X505 9. Wyl TEEMYIR ST, X 1000; 10. I TEEBYIZRAE, X1000; 11 BRAY], X250; 12. 5 A DIRE iR,
X250: 13. VIR E KA, X 250: 14. AT RIEE KRR, X250.

A- JERRW; BV- I8 G- ¥ R: GB- fHZE: GC- #RMIML: GG- & JE: HC- 41 AE; I- B3 IG- iR Ti &5 J- BORA s L- BFAE:
M- 9% E: MA- B2 MC- JLZ: Oc- B3&: PC- W41 5 3E: PD- % : POC- JIF & RS- F4R B : SP- | T- 145 TP- [H H i
US-U U V- 2E .

Explanation of plate |

1.Dissection of digestive system; 2. digestive tract; 3. oropharyngeal cavity; 4. liver; 5. latitudinal slice in oesophagus, X250:
6. longitudinal slice in stomach, X 100; 7. longitudinal slice in stomach gland cell, X1 000; 8. latitudinal slice in pyloric caecum
X 50; 9. microvillus in pyloric caecum by latitudinal slice, X1 000; 10. villus in pyloric caecum by latitudinal slice, X1 000; 11.
longitudinal slice in hindgut, X250; 12. intestine gland by longitudinal slice. X 250; 13. hepatic duct and hepatocyte by longitudinal

slice in liver, X250; 14. bileduct and pancreas acini by longitudinal slice in pancreas, X250.
A-acini; BV-blood vessel; G-Gonad; GB-gall bladder; GC-goblet cell; GG-gastric gland; HC-hepatic cell; I-intestine; IG-intestine
gland; Ii-lingua; J-jelly; L-liver; M-microvillus; MA-mucosa; MC-muscular coat; Oe-oesophagus: PC-pyloric caecum; PD-

pancreatic duct; POC-portal canal; RS-reticularis stomach: SP-spleen; T-tooth; TP-tunica propria; US-“U” stomach; V-villus.

P ETRERETERRIRR 2008 k=R itiz &R

“ORPERHZIRIR” B 2003 FFE1Ip LK, CAIELEREIPT 5 Jm. 78 E WA 5 F K T SRR
W5 T, KRR IR TR B TH 1 BN A 7K = F 0 B Br k2 AR B 2. “2008 K= RHL iR
W 1F Sy [ AR Bt AR R R A= K= &3, B B TR B 370, B E K= B S B 76, T 2008
9 H26-28 HEEPE Ll AT, KmietanyF 8 AN 5 TR R e, Ll 1. KA
ARy 2. M TRREOR: 3. MABERHEEA: 4. K= 0N T REZAHR: 5. A& 5 RIFAT HA,

6. R TAEHIA: 7. ML AE B R

H T I IO IR 2 AR KPR E BRsn 4 B2, K %0 1808 T B WM& & R 5238 34T R
&5 L HRE . MRS TR K = B2 B RUE SR B AT, 158 &2 B A 3T, ks
HESEH BK P B ROR B ST e N B T EEAE . g mAaC A LS mks, 5H
WA R I S TR R R SRR . R T

Huhk: 100039 bR K E B B 7T 554 150 5 (P B REEBEER )

BEAR N : W E 2L LAR T BB
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