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Anatomy and histological observation of digestive system in

Schizothorax eurystomus

WEI Jie, CAO Xiquan, REN Yongli, AIKEBAIER Rehemana, NIE Zhulan
(College of Animal Science, Tarim University, Alar 843300, China)

Abstract: Anatomy, paraffin section and HE staining were used to observe the anatomical characteristics and tissue slice in the di-
gestive tract of Schizothorax eurystomus. The results show that the wall of digestive tract included mucosa, submucosa, muscularis
and serosa from inner to outer. The main difference lay in mucosa and muscular layers. The mucosa layer of esophagus was covered
with stratified epithelium and abundant goblet cells. The mucosae in the foregut and midgut were obviously lined by a simple colum-
nar epithelium with abundant goblet cells, brush border and lymphocytes. The mucosa of hindgut was composed with pseudostrati-
fied columnar epithelium, goblet cells and lymphocytes. From front to back, the number of goblet cells of intestine increased gradu-
ally. The muscularis of esophagus and foregut consisted of internal-circular muscle layer and external-longitudinal muscle layer.
However, the skeletal muscle and smooth muscle were distributed in muscularis of esophagus and foregut. The muscularis of midgut
and hindgut consisted of internal-spiral and external-longitudinal smooth muscle layers. The digestive gland was composed of liver
and pancreas, and the pancreas was diffuse in the liver. The hepatic lobule was unconspicuous. In conclusion, the histological struc-

ture of digestive system of S. eurystomus is related with its function and feeding habit.
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1 24HE 1 (Schizothorax eurystomus) J& THIE H |
Bl 2 AR AR, EEA T RSN
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BT 5 S5 ACHLERT | SEAURIT L T SR RUR AR |
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S R A X B v 2k ARk, T
PRI R, EASIREEI BRI, 58 1 R R R
W R, BLE WO A S TR FA A4 0285 [
AR ERA X TSR OK AR B AR S 44 5 BB (2004)
675 ) o XTIE0 2L MAHTTEZE P TRIEMG 55
KU A AT RRIHZTRNA REUTRTY | dokiik
NI ZgrE" Y Sorm. B, EA
S BRI RGN R B sy, Al
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SEFHVYEA T 2017 45 6 H, SR LT3R T
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1.2 RIWHE
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2.1 HURGEREEIFIE

B 1416 0 Ak 28 e F T A0 A R TR 7 9 4 2
HALE G T . . B, KT, THARAR Ik R
JPIBERR (K 1-a).

AR YR T AC ER VAN & - N 2 7 A = K
Wi PR AR T . IR R U AR (18] 1-b) . R
MEHG (2.3.5/5.3.2) RimA B EB WS H (B 1-c), SR
B, ML, i SR A S A . i A e e
B, R 2 Ak b AR A g A, I 3 A (& 1-d).
i T 28 6822 o o A PN R THT 8 MR U 22 Z O 1 A 4
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221 BE  BHEFHEEENEERRT EE (B 2-2),
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FEIEFR . ER R L g A A 4~8 J2 a5 ik
FOARAR AR, ELEF A0 AT DL AR 200 L DAL 22— B IRIA 3R
BT R, PR REA R, B AN A 4 4 2
B (& 2-b). ARG DR, BRI T 2 AR S 42
g1, EHTBR BT 2 & KT BRI 4 (K 2-¢),
Tl AT o] [ A R (8] 2-a), PRI A 5845 1 J= SRR
R o GBI 4z i L, ik, L2
NN TR BB NURALAL, PANERE (& 2-a. d).
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Figure 1

Anatomical observation of digestive system of S. eurystomus

a. Dissection of digestive system; b. Mouth position; c. Pharyngeal teeth; d. Digestive tract; A. Anus; P. Peritonacum; G. Gonad; 1. Intestine;
H. Hepatopancreas; SN. Snout; C. Cutin; RB. Rostra barbell; MB. Maxillary barbell; PT. Pharyngeal teeth; HO. Hooks;
OE. Oesophageal; FG. Foregut; MG. Midgut; HG. Hindgut

SR e 252 LA B2 i P B B AR (] 2-¢)

222 Wikn o R EZANMON BUEARR, R m AR
WAL ML 1L, R B A7 T AR DR A0 M ) i O >, 4
MWW, IS R, PR R AR R
& 2~3 200 A, WA T T A ARG S (18T 2-F). b
58 1 B BRSO AT , 3 A BEARAE A AR 40 A
I B e s (R L2 (P 2-6) Ik A i T 3h
5 1 B A lE], MRODR AR MR AR X R A e, BT
W 240 M 2 1] o [ A A B A L A, B P I i T

U, RIFAENL, AT RS ZEE T R AR (F 2-0. WL
JZRAMN . NI 2 JZ NN, HEAG R g 4k 42,
AL LU A 28 AR B A M4SN LT 20 (B 2-g)o FRBEAAL
TR, R MR B RN Y 4 A 2 20N ] Rz 4
(K 2-g).
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s 2 (B 2-1). ZERET 2 eS8 Ry, FLRn 0L E
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ML GC. ARIRAINE; LP. B, LSM. YUBHHIL; MC. ILAJZ; MF. FiBERESE; M. ZiBU2; MM. ZEL; S. 3K SE. B3

LBz, SMC. B R )2 CL. P e LBE ; SCE. HURFRRFINE L fy s MFB. WILF4EA; SMS. B8, L. ke 4ui; RC. ZL400;

SM. P IL; CSMM. BT AL, LSMM. PN MT. R HSM. I FUZ; BC. B4NMAE; PIV. MIEMHE;

SIV. RYHHE; CN. 40l ; LV. JFE; CV. deilik; HS. IFMsE; PA. BEIENRHY; PL KRS ; PC. RS 4M; ID. [F4;
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Figure 2 Microstructure of digestive system of S. eurystomus

a. Transverse section of esophagus; b. Epithelium of esophageal mucosa; c. Lamina propria and submucosa of esophagus; d. Muscularis of esophagus;
e. Muscularis and serosa of esophagus; f. Intestinal villus of foregut; g. Muscularis and serosa of foregut; h. Transverse section of midgut; i. Intestinal
villus of midgut; j. Lamina propria, muscularis and serosa of midgut; k. Transverse section of hindgut; 1. Intestinal villus of hindgut; m. Epatopancreas;
n. Liver; o. Pancreas; BB. Brush border; CSM. Circular layers of striated muscle; GC. Goblet cell; LP. Lamina propria; LSM. Longitudinal layers of striated
muscle; MC. Muscular coat; MFE. Mucosal fold; M. Mucosa; MM. Muscularis mucosa; S. Serosa; SE. Stratified epithelium; SMC. Submucosa;
CL. Central lacteal; SCE. Single columnar epithelium; MFB. Muscular fibril beam; SMS. Skeletal muscle; L. Lymphocyte; RC. Red cell;
SM. Smooth muscle; CSMM. Circular layers of smooth muscle; LSMM. Longitudinal layers of smooth muscle; MT. Mesentery;
HSM. Helical layers of smooth muscle; BC. Blood capillary; PIV. Primary intestinal villus; SIV. Secondary intestinal villus;
CN. Cell nucleus; LV. Liver; CV. Central veins; HS. Hepatic sinusoid; PA. Pancreas acinus; PI. Pancreatic islets; PC. Islet cell;
ID. Intercalated duct; HC. Hepatocyte; KC. Kupffer cells; HSEC. Hepatic sinusoidal endothelial cell;
PS. Perisinusoidal space; AC. Adipocyte

YNGR, UZA 2 2, BWlrEidak, 224 Bl EBERZ LRSS ThERER. |
HANUZ A FRIEEREEH, SMIUZRIIEHS] (K 249).  DIRATIL, BAsBA0I%0r SCRR Gy 3¢ (18 2-k). HEAR B
HRIESNAT UL Z M (] 2-h) A% R 2 RS, RS TR B HIR e A0 A 2
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MAZHETI AL, RJZ R AR b R M, R s 1) ik
AR ; AR b e A A A 2 AR AL, BRI
A A ORI LA (B 2-1); bR RmBerE,
SBR[ A e B
M4, MR TR, U255 mER, A NEEsh
AT LA . SR BERARE,  Hh /D 45 40 21 VR ] B
2R (8] 2-k).
23 HUEWALARSEH

HAAE P EE D RIRZE SR T ERRAE (K 2-a),
HIL S HLUE BB R G, . FasZEE
(F 1) SRR [ R btk bRz o 7 B 200 B B2 PR 0 e 5
i (& 2).

F1 EORE&FEAARTEE

Table 1 Features of tissue on digestive tract of

S. eurystomus pm
TiH Gl s ks
Item Foregut Midgut Hindgut
i 3 gt R
zﬁ&%?QQQE’ - 1207.36+170.85" 1 333.96+239.79" 979.14+275.83°
Spiral valve height
ERRE
B2 _ . 38237£110.10°  192.12+68.80" 144.0137.59%
Sub mucosa thick
— =5
LNEREEE; . 499.37+85.32"  290.08+96.81° 155.70+37.44°
Intimal muscle thick
=4=]
SHUZTE: . 166.06+16.52" 82.72+32.41°  80.22425.28°
Outer muscle thick
IR

70.48+17.62" 39.90+15.44° 28.31+8.91°

Serosa thick

e Al — B MR AT R AR A A R 57 B SRR 4L 25 R i 3
(P>0.05), F-REAHARH FRdLm 25 B3 (P<0.05), F-REAHRG
H AR 22 7R 3 (P<0.01); TR[F

Note: The same intestinal traits with the same superscript letters indic-

ate no significant difference between groups (P>0.05), while
there was significant difference for those with adjacent letters
(P<0.05) and very significant difference for those with separated
letters (P<0.01); the same case in the following table

F2 BORBEEFHERHEREFEELRMAMPBNZELR

Table 2 Number of mucosal epithelial cells in

digestive tract of S. eurystomus 100 pm

e Hils i =317

Item Foregut Midgut Hindgut
NS
Cylindrical 18.80+3.71"  30.70£6.29°  53.50+7.04°
epithelium
b 4
Hk CL A 10.10£2.81°  16.40+5.56"  23.50+6.80°
Lymphocyte
MORAIM Goblet cell  3.3040.67°  6.70+2.45° 7.2042.20°

RFBLRE W b >R In W, BRSSP s 2E A
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RIE > > Ia s, w5 s . 5 2 S
&, ARG 2E R ARE s WIUZEARTG> > I5

M, ZEWWEBHZERRRE; SMUZERT> >
M, simS TG, EhP¥ERREE, ThSEhERAR
B3, KEZRENTG> -5, tihStim. Eat
ZRMEE, Y EERERAEE GR D,

100 pm K EEWIZIERE LA, HR E RS NG
W>via>Ehs, B FHEoe S e g ke
A>h>Er, BiihSthESEE, . T
H5EBHZESWEE; RN E R E>T>E,
WMh ST, FhlESREE, PSR ERALE
(#F2).
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M (P 2-m) o A F S 5 R () B R AR o e R, AL
LEER A B, AR A SC R, K S A R 2/
NI [ FEBRAN B, RO/ ARBA RS o FF/Ned (1 o e fik
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M HES B, AL, ERm R RSk, B
W, T, TRIFARER, BOE T T 40
[, 2 HE Qfa)5, By, WIETE 04z a8+ 4i
J ] (P 2-n). ARABITF AR ) R AT I 5, T SRR
JEARAS 5o EAEEE T T 0L IS P9 B2 40 A 8 B2 e F-
JS (13 N AN AR 82 1) ORI NG 1) R SIFA 1) O
N 75 AR S AR (18] 2-n). JHRAR AR #E
FEREH, AU SR AP 2 W3R Ak, (& 2-m) o AR08
H IR L2 A S S T s AT, IRV A I N 2R 5
168 1) il D SURLH 15 T 1) At LA 45 1) A B P — A0, 24 L g
OB, A B, PTG S v 4t i [ el B2 °F L
T 10 F) A RN KAS o PN A0 B 3 A T 5 L (LB R TR
o, R A2 A IR — i, 4 R A = 2l A
L 4nfe (& 2-0).
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MRS 44 PR o 2 B 2 26T A, 2 TR
K (K SWRM e SErcRE. —BA
IO, B s et
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molitrix) . B (Aristichthys nobilis), #8 (Cyprinus carpio). ¥
fti (Ctenopharyngodon idellus) R (Elopichthys bambusa)
sAparp, REtEaEBeRE s, WEkKNT 1 EE
PRt AR 2, Wikl 1.64~7.77, K5
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M ft (S. nukiangensis) FARE M2t (Ptychobarbus
kaznakovi) [ IR 53 512 2.96+0.92 il 1.46+0.39, FAHH
LA (Schizopygopsis thermalis) HIHHE R 3.41£1.26, Ff %
hZR eI, EE AR . 50 R
N BN FURRRMSE, HAURR . N R
BB, AT B0 A R BT 0 RV Ak 3 AR UK A= B
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KA R MR R G R TR R, AT ROK AR B
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v F AR EE M, BERIREA KA, 18
RN JZFNUZ b BA SR fORE SO, ARBTG5 £
Huscds , AT S S B B A A AL T — B
BIERFEE ROV E R R EE, RN 4~8 2, £ TR
FI bk (Mastacembelue armatus)m] B 1~3 2. Pl
(Sinobdella sinensis)" FIE A7 €Wk (Euchiloglanis kishinouyei)™"
[ 2~4 )2 . BBk (Missgurnus arguillicaudatus)™>" (]
3~4 2. VIR (Pseudobagrus truncatus)™ Rk |14 %
01 (Hucho taimen)”" ¥ 3~5 |2, Tii#&J81 (Bahaba flavolabi-
ata)™ B LR BRI L B RO B AN A, H i
TAEHRAENEY, P aYimk s 2, T aE g
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AL M P o I SR e R ) A 5 BB A
NGO BN i 1N SN S SN iR T A U
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P H R 0 B E R R 2 A R IR T B R ILLE
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yunnanensis) RS Sl LA 2 B B UL B T i
IZESATERT N BIWFFE P R WIS, XRS5 255 4~8 J2
BN ML T I R R, EA M TR R sk =
i, BEAh, I NLAE N RSN B RIS i e
WU JZE N HIER B B LHES D7 XA s, X AT RE S 9 2
ekt MEEaRRNEkazm e, O
[ MR AN A HT I 205 i 22, X 5 R RA B
FI £ SR B AEES (Sinilabeo decorus tungting) J&i AR AN
WA, R T R AR TS LT

HIE R A K,

B, 1 00 JF IR NE () ZH 2R 45 K v /N R B 88, B
EEE, PRk AFmSEEH ., a2 AR T i A
ZHGTFAF, RISy E BT et
FEBA TR E R R, e AR R TR R i
(Gambusia affinis) ©% HEVERTA0MUHES) S8, T 40 M A
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A AP P 2 B G Sh AR A RS 1 i A RE TR . B T 2R T
IR F 14 G U 240 L DA A 5% 52 A R B B B LR, B EAS
[Fi) A= 356 By BRI [R5 18] 4 A8 AL IR R 5 2 — 2B A5

EAREY RGN TN G TR Y e A 5 2V ) 81
00 6 i A R A £ (0 KL OR T  AOURE , 130 PP 200 L 3 3% 5
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carifer) MAR AN MECE i W 5 2 SR B i o AT I . R
i, RTEB UG . AT & BT 1 S8 10 1 T B
BIE b R Ry AR A i, AR AR T BRI T
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JE_I 2 AE AR iy BERRAR A0 AR AN ], b i R
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