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(1. pEAKFRHEB B AR AT BT R S e 5T O @ R S ESERITHLRE, L 200090;
2. bR REKT SEMERE, L#  201306)

BERAAGFEAEARABT KB EF MM BRAREN, FREN, RUBBRLEEA
EERFLE ZRERFERTARRER ERTECHARRK, ERERLA N RER
RERNFERLTAFRSRE ANBRD EERBAF ARSI W ERE T NRK
TEAEK E-LERFEARENERE. MESBE LA W EEEREE Kb 4H %5
WREM: L AR EBEAERNERE, WA EEZ R NN ERBEREE EHH
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REW . KEBETE,; HAE; KEBH; FHE

FESES:Q954; S 917

KB & T4 (Siganus canaliculatus) J& #5% B
( Perciformes) , ff & F} ( Siganidae ) , 5 T & 8
(Siganus) ,FEFRE EE 4010 T R G HB A
B, B—M RS ads, KE%
FaARE R ERMERD I EREA A KR,
B IR D R EE N R F R Ao
HOENRREU/ME, BRE SR E R LS
BR EMMAPED T HEXMIEM, EEK
RIFE IR —E AR 0 7 &, BRIRIUR IF
BB AR AR N, B FH A E %
TRTE B PR R A, BREB IS A0 X 5T 8 i ) R AR A
WA B IS 0 75 G , AR B R FE B iR O K 57
FAMR . ASCRADCEABER AN KSR T4
BT HA S ARSI, T HE
W ERBHLEL, R HE T R EM R RS
WAz o

1 MRS
SRFKHEE T, ARE(S8.51 £21.15) g,

15 %5 B #A :2009-01-05

&5 2 3§ :2009-07- 10

MEAERIRES A

fR¥(13.08 £1.856) cm, 3k 10 B, T 2007 4£ 11
AREBERUFEMM. HAELFERELY,
B A RIE B (FET1RR E BRI 13)
WIEER. B (WH.YB. 5B . XEMET
Bouin (K3 & %, ZEBEBLK, A, Y15 H. E
s, BARGE TR B, BEEMET0.1 mol/L
PR (pH 7. 2) MhUk R fG, B2.5% %
ZFEETF 4 CEZE 48 h, BRRRZE PR VL, F 2% 4%
B [ &, Y5 RS & BE 5K, Epon 812 ##f fig f2 3,
ULTRACUTE JE# Y] F P A, B BR BUE g A i
1AL YU Yefa, B HITACHI H — 600 ZU5% 5) B 4%
JUE=S = B

2 4R
2.1 ERLEH
£ REBRRE,N4E,MHEZ.

BETRE MEMRE. HRENRERRER
BV 2 PAT R B, R R BN B RA —,

BT E : BRSO TR (2006BAD03B08 ) 5 ¥ iRt Z A BUR F LI B (093919N1300) ; i # Z E-FF R BB H A
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EEARERF LR RE AR, KT AR
B ARG, A S ARG (ER I-1),
AREFFEEBONmAME L, FEEE
HIREAINE . 76 B b ARG 40 4L M R, To B
Bz, HETESERERIFAE, FALE
M2, EBMET Ul KERE
JRAR, B R R, IR B, B —IRE
B BE S i HES BOHL U B 2501 ik 2 R LR, o 1)
Bl PUZNBEEL, R33N, SME Y AL,
KA T RIERINZ, WRTRE, HFi AR
SR — =R B (BT 2,3) .

O = i A RN F 36 T
g, BRERE, BHAGHFHEE HR TR NE
TR B B o

B THRH R IR 2T R 2 TR 3, 18 3
BHE, REABZH ERMEEE R E /MM,
RIR LB R BB, RIAIRA M. A
A2 HERE IR, B A R HRSZE T /)
MERER, & B IRERR/MED,. FRIZEH
B, HEEFEIAER. #RTREBRRGSH
SRR, MEMHEAMRAEE. WELENF
B, AR SMNE AL, KRS RIERM
(B I4,5),

BRI REEE BT 2 Y ITRE S, KD
FRA— (B L 6) o FilE bRy SRR R
REB, S R, 2 00 R, A T 20/
W, A ESHRGEM L 7E LR ERE FENE
M. EARSTRITHMEMU, FHFLHERE
i B ERERT R R HEIZWE,
BN BULE R RE T Z 0 B &40 4
SLH BRI PR LA 18 G B R R, IR
WSOt B, R oA & S g 4
Ko MUZEMSTRITHEM, RENEEERT
BB 1-7,8)

WA 1Rt 5 E AR, (B EA BT A
JRARED BT R 6 A B B I R 2 40
Fa (B L-9) .

#NEFE  BRRE GhHEEEFET
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PR, JLF SR E B, FIR B 3
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MR S A REARAM. EARERE, b2
WM HG R, BRI, TREAZ . FET
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W ERE AhEEEFRTEA
BEARBEEMR . BEERAERERENREYE,
MR, SHITEBMLL, BEHIIERE,
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e T R B SUR %, W 2 AR 40 M B AR
FEHIE] . BB, SRS AP, A
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MEEARL, BREEATHIEER(ER I -12,
13),

TH SHIRARBEARMR BRI
BE B, mEER, HET ENIEREER
Trik (BRI -14)

B HERBIHE SR, mEE
— R HETEPARENKEANE, REH
3, A AR IR, SRR A . H
EERGHSH A T A 8 X 3 (AR T -
15,16),

2.2 BREH

Bap bR  ERERBERAKEAR,
2 G A A il A e Sl R W X 3 i )
BERLAE, £ 5 HHE N ENERERES,
HBAN AR A AR (ERR 1), E—2
BRI R PR T BN X , — K—/)  FE 4 43
i SE MUK PR M U X R BRI BP0,
BYHRLR KPA—(ERRT-2)

HITFEREREL ERFEAHERTIK
AR ARA R, BET,FEEAFEN
AT , EFATHS ST R . Rl 4 M TAT
R385 WA Jor R e S P M s , JR ok P 4
Mg, EED A B R BEEHA; HEA
REH LR, DB, Zohiih 2 ik E
T, Uk S AR RIS 5 20 WA T 40 B 8, A R R A
MR A LR AR /RER ST, ARk
R e AR R A R0 AT AR , ZE TR W) B
BRBBR (BRI -3,4) o ARG BEA T R4
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WAk bR EROBEEOERERAN
FIFRIRE B . A BEEE, HFIAMM,
R ST 2 TR SR B T 1T A, B R 1o B SR Y
MkE, 31 A KRB 2, SV FEEE, NER
Z/NL; PR KB ZOR AR s M A T2
R, 2R R M B A Lok R R R EE A
FRARIR 2 i) LA 4 R A R 07 AT , 7
TRES L FT B B Bk (B AR T -7,8) o ARIRZH
SHITE B, BSR4
KN AELRRA B R EL AR RN ER T (E
WRI9) .

3 g

KBEETFERERFHNEEEYHEE,
S MHEN R EIE LAY R E R R, Wt
ZRYNEE, £RE LEARPSEEENR
AN, X A ) IR Y BRI B, A R TR
YIgEH , 3B B SE oh b R A HLRAR 45 . 7R
W B iy ( Sebastiscus marmoratus ) K % £
( Pseudosciaena crocea) B FEE P SE LB
BRAER, 3X F B 1K 45 ¥ 72 B & ( Mylopharyngodon
piceus ) , B i ( Ctenopharyngodon idellus ) , #%
( Hypophthalmichthys molitrix ) . 8% ( Aristichthys
nobilis) Jf#( Cyprinus carpio)'® B E RN TELE, W 4E
KEHRTHRENRET EPEREREER
Ak, ik Se R AR AR IR ALY , DA K B IR T AN
WERTERERC ST M T, LHE X E LW &
NEL IR 5 T B — B/ NBRL B I T AL . TERE
REREHIE, KB T A RER Y
S B RAE OB v 52 B , 3 R0 K 8 ( Miystus
macropterus ) ', B K& % 8 £ ( Pelteobagrus
vachelli) " WAL B T8 17 S} A

KBHETENE AR BRI 3 &
5. BB IRAZMARE, BH 3 WO EHE
B BT EERNBEES TR, ERE
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AT I RE— 2B T AR BT R B i e
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A, AP REEREARAEENEEREE
PR R P ) A BB 22 40 M 55 B oF ot b B8
i, RIE T DU AR B R oL, ST By R R
BERYIFREEARE" . SRk EaRaEYE
R BB, R T ARE REBLORiE, (R
T AT WAL AR i R RE B T, 50
ALE H AR A W, BB b R B 2 AR R4
Jf0, 3 SEAT AR 40 0 53 WS SURE , P AR R, AT AR
11 b B2 AN B e 3 T AL B 2K B RIEOR , 3 VT X IR AR R
Ve BB E

KEETFANRERNREhRIAEnE
R EE, ERBEHEZRH B D, X5RA
( Liza haematocheila )", #& #% ( Sinilabeo
rendahli) "' —B, SR B, B OB RS 40
REERNTHXSEYREMER, BB TH
. MZHRIRIE BBEER, SHIER"
FUBIER B SR 3 ( Elopichthys bambusa ) H) 45
B3, MSHHMAE" BB IR Al 45 R
MR, KEEHETEMRAMEE HRmREnE
EW AR, X — 25 R S AR BRI 5
FiB AR 4 H g H 2R ke 3 — B, X R,
i) R IHRE A B WIRTHAL VR, B I E T
WK s AT RS, LR R, 48 Th B8, A
AT ZefEHE RS,

KEETE—RES ~4 FIER" . W
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NEREN TN mIERERETE R E NS
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Microstructure and ultrastructure observation of
the digestive tract of Siganus canaliculatus

ZHANG Long-zhen'* , YANG Jin-hai'?, ZHAO Feng',
LIU Jian-yi', ZHUANG Ping', YAO Zhi-feng'
(1. Key and Open Laboratory of Marine and Estuarine Fisheries Resource and Ecology, Ministry of Aquaculture, East
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract ; The histological structure of the digestive tract of Siganus canaliculatus was studied by using light
and electronic microscopy. The esophagus mucosa was composed of stratified squamous epithelium with
many mucous cells and there were lots of glands in the submucosa. The stomach mucosa formed with a
single-layered columnar epithelium. The gastric cardiacus and caecum contained many glands while the
gastric pyloricus contained less. The gastric columnar cells included more mitochondrion, rough
endoplasmic reticulum and Golgi apparatus, some of cells had many pinosomes. The intestine epithelium
was also single-layered columnar epithelium, including a great number of goblet cells. Dense microvilli
were observed on the free surface of the epithelium, junctional complex was present on its lateral edge and,
abundant cell organs were present in its cells. There were a lot of multivesicular bodieson at the top of the
epithelium cell of the intestine. With changes from foregut to hindgut, the height of folds decreased and the
number of folds was reduced gradually, in addition, the muscular coat became much thicker. Large
numbers of lymphocytes were distributed in the hindgut, which closely arranged in ring. The histological
character of the pyloric caeca was similar to the intestine’ s, but the epithelium cell of the pyloric caeca had
denser multivesicular than the intestine’ s. The results showed that there was close correlation between the
characteristics of histology structure in digestive tract and digestion and absorption of S. canaliculatus.

Key words ; Siganus canaliculatus ; digestive tract; lymphocyte; multivesicular body
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BRR 1

L AER AR 4 (MF) |, x40; 2. BEEY]: H 2R F L (Sse) , B BE(Tp) , BT RE(Su) , R IE(G) , JLE (Me) , K
(8), x100; 3. A fRA: BRAIKL(Ge) , x400; 4. BFTIHE Y FHET Z(Su) , JLUE(Mc), x100; 5. B 3 THHEY . BEILR
(Mm) , BR(G), B/DMI(Gp) , L BEFEIR EFZ(Sce) , x400; 6. B EEFPHEY  FHEILZ (Mm) , /MM (Gp) , FET E(Su) , L
B(Mc), x100; 7. HEBEEL : BRHLR B (Sce) , B4 (Mu) , BRI (G) , x400; 8. HERIR(Te), x400; 9. Hld15:
1% (Bv) , WZ4H(N) , x400; 10. ] THEE . B % (ML) ,JUE (Mc) I T B (Su), x100; 11. ) THE AR (Ge) ,
BUik% (Sb) |, x400; 12. Bifs : FEEERE S (ML) YR (Me) ,FE TR (Su) , x100; 13. §ijlf : ARG Ge) , BLRZ (Sb) , x400;
14. 7, x100; 15. |5, x100; 16. j5i : k408 (L), x400,

Plate 1

1. Section of the esophagus: mucosa fold ( Mf) , x40; 2. Section of the esophagus stratified squamous epithelium ( Sse) , tunica propria
(Tp) , submucosa (Su), gland (G), muscular coats (Mc), serosa (S) , x100; 3. The esophagus gland; gland cell (Gc) , x400;
4. Section of the gastric cardiaus; submucosa (Su) , muscular coats (Mc) , x100; 5. Section of the gastric cardiaus; muscularis mucosae
(Mm), gland (G), gastric pit (Gp) , single-layered columnar epithelium ( Sce) , x400; 6. Section of the gastric caecum; muscularis
mucosae (Mm) , gastric pit (Gp), submucosa (Su), muscular coats (Mc) x 100; 7. Section of the gastric caecum: single-layered
columnar epithelium (Sce) , mucous cell (Mu), gland (G), x400; 8. The gastric bubular gland (Tg) , x400; 9. Section of the gastric
pyloricus; blood vessel (Bv), neuron (N) , x400; 10. Section of the pyloric caeca; mucosa fold ( Mf), muscular coats (Mc),
submucosa (Su), x100; 11. Section of the pyloric caeca; goblet cell (Gc), striated border (Sb), x400; 12. Section of the foregut .
mucosa fold( Mf) , muscular coats (Mc) , submucosa (Su) , x100; 13. Section of the foregut; goblet cell (Gc), striated border ( Sb)
, X400; 14. Section of the midgut, x100; 15. Section of the hindgut, x100; 16. Section of the hindgut; lymphocyte (L) , x400.
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AR I
L. BRI - A (N) , Sk (Mi) , #H AR P (RER) , Ri/RE{& (Go) , x12 000; 2. BARAM: 4% (N) , ¥ T AL P
(SER) , FERH#L(Pi) , x10 000; 3. f [ TE R WOl T P b 38 MR B (Mv) , Bk (Mb) , ok (M) , EER & (JC) , Hih
(De) , x8000; 4. AT TH BRI T35 AL (N) , btk (Mi) , Ri/RE(E(Go) , x17 000; 5. 8 TH BEARIRALHS BB - B
FRL(MG) |, x12 000; 6. BT THBARRAM T3 MR (N) , el (Mi) , 3K (MB) |, x15 000; 7. BT W4 Ha P L35 - 48
B(Mv) , ZHifR(Mb) Lok (Mi) , EEE A (IC) ,HPhi(De) , x17 000; 8. B 40 T3 . 4% (N) , Sk (Mi) , /R
& (Go) , x12 000; 9. AR - BHVRERRL (MG) , 4% (N) , £k (Mi) BT AT R, %10 000,

Plate II

1. The columnar cell of the stomach; nuclear (N), Mitochondrion (Mi), rough endoplasmic reticulum (RER), Golgi body (Go), %
12 000; 2. The columnar cell of the stomach; nuclear (N) ,smooth endoplasmic reticulum ( SER) , Pinosome (Pi) , x10 000; 3. Upper
and central part of the absorpive cell of the pyloric caeca; microvilli (Mv) , multivesicular body (Mb) , Mitochondrion (Mi) , juncitional
complex (JC), desmosome (De), x8 000; 4. Lower part of the absorptive cell of the pyloric caeca; nuclear (N) , Mitochondrion( Mi) ,
Golgi body (Go), x17 000; 5. Upper part of the goblet cell of the pyloric caeca; mucinogen granule (MG) , x12 000; 6. Lower part of
the goblet cell of the pyloric caeca; nuclear (N) ,Mitochondrion (Mi) , multivesicular body (MB) , x15 000 ; 7. Upper and central part
of the absorpive cell of the intestine; microvilli (Mv) , multivesicular body (Mb) , Mitochondrion(Mi) , juncitional complex (JC),
desmosome (De) x17 000; 8. Upper part of the absorptive cell of t the intestine; nuclear (N), Mitochondrion (Mi), Golgi body
(Go), x12 000; 9. The goblet cell of t the intestine; mucinogen granule (MG) , nuclear (N) , Mitochondrion (Mi) , rough endoplasmic
reticulum (RER), x10 000.
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