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49(32.5049.73) um. B I NLZ PR B R,
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IR A LR LRSI L SRR 5 E AR AN B e, ST
Fig.1 Anatomical observation of digestive = e
system of S. biddulphi 2SR
1 MRS 2 W 3. ki 23 HUEHARLEY
AT Hifls Br £00; G: fEBR HO: B 1 s L. W — LS 4 B IRRZ |

H?HE, MI: EF'%, S: H?HE, PI. E%, PT: u[ﬁ#_‘:l, R: E% Hﬁ‘?%\ Hﬂ@%*ﬂﬁﬁﬂ%%, {Emuﬁl%ﬂgéﬂ@:{éé‘:*ﬁ{l

1: Dissection of digestive system;

2: Pharyngeal tooth; 3: Alimentary canal R 3R, MFEEZ . #ETZEMILAZE . #EZ

Al Anterior intestine; E: Esophagus; G: Gonad; HO: Hook; AL R b A A B A, Be/b L, R

I: Intestines; L: Liver; MI: Middle intestine; S: Spleen; "
L A RS BN R XA B3 o BT 2 B i 2

PI: Posterior intestine; PT: Pharyngeal tooth; R: Rectum

gL, R WL JE o KRR B,
/N, H(74.91£10.29) pme BEMFEE FREEER  FEMGEEHIUNAZ P LB R 240 T ALE Y
K, H(444.60+66.63) pm; ATAHIEEEE RS R/DN, 255 B ERIEARE ML | REAT0RE | FhE L K A pg

Fz1 BEARHEEECERALARSIEE(un, Mean+tSD)
Tab.1 Features of tissue on digestive tract of S. biddulphi (um, Mean+SD)

il N7 i 5171 Hip
Esophagus Anterior intestine Middle intestine Posterior intestine Rectum

A s 2 T::‘
*ﬁﬂi%gﬁ'—] . 465.15+£157.32°  636.74+200.65°  545.15+206.21°  371.95+124.60° 244.95+85.16¢
Plicamucosa height
A 78 4 o
*E.ﬂﬁ?‘aﬁ&m 131.73£28.02% 134.88+27.47% 135.18+29.65% 163.58+65.85% 74.91+10.29°
Plicamucosa breadth
% = |5
R 2 . 444.60+66.63" 32.50+9.73°¢ 53.92+15.70° 152.18+32.84° 49.82+20.18°¢
Sub mucosa thick

3 =4I=
mn;;; . 676.25£118.10°  80.95+19.16° 55.04+13.70% 51.48+6.49 36.8249.90°
Thickness of circular muscle
4] = =
”WLEJ; oo 195.56+27.31° 60.64+40.36" 30.76+4.50* 33.14+11.85% 25.90+5.60¢
Thickness of longitudinal muscle
E! ==
ﬂb"ﬁg}; 27.80+4.37¢ 10.20+2.59¢ 35.24+12.94° 49.05+4.95° 34.05+6.00°
Serosa thickness

R4
FRARZ 12.50+0.85° 5.00+1.70° 7.50+3.14% 8.20+3.77° 10.20+3.91%°

Goblet cell (Cell number/100pm)
T« AT AH R 7R 2R LRI 22 538 .35 (P>0.05) s T-RERHSRE Hn 2257 135 (P<0.05) s - RERHFRA & HR 22 57 . 3 (P<0.01)

Note: The same superscript in the same row indicates no significant difference (P>0.05). Values with neighboring
superscripts in the same row indicate significant difference (P<0.05). Values with apart superscripts in the same row indicate
highly significant difference (P<0.01)
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Fig.2 Tissue structure of digestive tract in S. biddul phi

1. OOWEFEEERANM; 2. OWE; 3. SEEERFELE; 4. SEIRAE; 5. silgkEb); 6.
8: Wi LRZHEY; 9. Rl b AS; 10: JElm RS 11 MiBEIETIZE; 12: HENARE

7: E%’Fﬁﬂ,

T 5

AC: TUaZifi; BB: SUKRZk; CL: hRFLEERE; CM: HHL; E: LJ; GC: MetRan;
LM: HHL; LP: EAF)E; MC: ZEAIM; ML: WUZ; S: R, SM: ZEFZ;
SMC: Pl ; SSE: &JZMW-F L pz; TB: WRIE; V: I
1: Mucous cell of oropharyngeal cavity; 2: Oropharyngeal cavity; 3: Stratified squamous epithelium of esophagus;
4: Muscular of esophagus; 5: Cross-section of anterior intestine; 6: Cross-section of middle intestine;

7: Cross-section of rectum; 8: Epithelium of anterior intestine; 9: Epithelium of middle intestine;

10: Epithelium of posterior intestine;11: Sub mucosa of anterior intestine; 12:Muscular of rectum
AC: Absorptive cell; BB: Brush border; CL: Central lacteal; CM: Circular muscle; E: Epithelium; GC: Goblet cell;
LM: Longitudinal muscle; LP: Lamina propria; MC: Mucous cell; ML: Muscular layer; S: Serosa; SM: Sub mucosa;

SMC: Smooth muscle cell; SSE: Stratified sequanmous epithelium; TB: Taste bud; V: Vascular



% 6 3

TR B HURRE I AL RGUE A2 5 G20 5T 53

[T R=N Y 0 NG< r  X
M, A B — 2 W BUR LS A A 2, AL H %
%, HE B4 5 (8 2.3), BT 2 NS A 45 45
WA, FEEFBESNZE . U2k B S5 BE 2 % Se 4k
SRS, HIANUZ LLPNLZ &3k, PILUZ AT 0L
JLTEI A 2 (] 2.4) o SR 1525 1 Y110 235 48 21 20 T LA
114 ) B2 2H %

T ) 285 6 2 1) W s R, T K o A T 2 4
AT, Kol 14~20 (K 2.5), Hmn] sy
HIR R EE R A, TN 14~18 (- 2.6). .
LV Rl RS A v FE U A, R R, TR AR =
I, IR Z IR B (E 2.7). FilE LR &
B R AR R A0S R, A0 A TR, 40
TG LT 5 Ui SR WL ., HRiT I 2 B HE
G2 R BT (] 2.8) o PRHR 40 B FC7E 52 HR - R 4 i
(6], A% AL TARE (& 2.9), HRT 2 5 %5 R % i
WK A A BUR LS A 414, T LA R R4S AN
WL (A 2.10), REIGAR . HiBREIR F)2H
BN A A AR R, LR A IS 40 A (8] 2.11), Horr,
Je A RE RS )2 1 JEE B G2t e v T P 18 LA 7 o B 1)
WUZ 2 Ui, Wz AL, M2 9L,

PILJZ 6] 35 A5 /0 i B AA 25 4 A1 2, FLTR) ] UL 28 00
(181 2.12), SRS AT 2 Bz diis . i
JE N HENR)Z o

2.4 HUBRWAREN

JEFRIE 23 S B A a5 o (8] R 23 R 2 4 AR, IR
NS, B SL B e— /N, BRI/ SER
Wy EE O IFANML, AT RUOR Y, HESI R,
15 5 B0 154 1) S 2R A2 T R b e, B
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K3 3R I IR S5
Fig.3 Tissue structure of digestive gland in S. biddulphi

L T 20 /s 3. SRR 4 MREREBE; 5. BARE; 6. JB/hntali ik

CC: MO, CM: L; CV: HRfik; E: Fi; EC: WNEZ4MM; HC: MF4iMi2; He: HF40f; HS: FFIMsE;
IBD: /NAFEIIEAE; IV: /NAFEIE Rk KC: MiA G40, LM: AL PA: BRAR; PS: SEJB; RC: ZL400E; V: &

1: Portal canal of liver; 2: Hepatic lobules; 3: Perisinusoidal space; 4: The connection of pancreas through mesentery;

5: Pancreatic acini; 6: Interlobular vein of pancreatic
CC: Centroacinar cell; CM: Circular muscle; CV: Central vein; E: Epithelium; EC: Endothelial cell; HC: Hepatic cord;
He: Hepatocyte; HS: Hepatic sinusoid; IBD: Interlobular bile duct; IV: Interlobular vein; KC: Kupffer’s cells;
LM: Longitudinal muscle; PA: Pancreatic acinus; PS: Perisinusoidal space; RC: Red cell; V: Vascular
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Morphology and Histology Studies of the Digestive System
of Schizothorax biddulphi

REN Yongli'? NIE Zhulan'?", YANG Zhijun'?, ZHANG Sheng'?, WEI Jie'?

(1. College of Animal Science, Tarim University, Alar  843300; 2. Key Laboratory of Tarim Animal Husbandry
Science and Technology, Xinjiang Production & Construction, Alar  843300)

Abstract This study aimed to investigate the morphological and histological features of the digestive
system of Schizothorax biddulphi using conventional HE-stained paraffin sections. The digestive system
of S. biddulphi consisted of a digestive tract and a digestive gland. The digestive tract comprised the
oropharynx, esophagus, and intestine (anterior intestine, middle intestine, posterior intestine, and rectum).
A pharyngeal tooth had developed in the oropharynx, but no stomach was present; the intestine adjoined
the esophagus and the anterior intestine was inflated. The general structure of the digestive tract consisted
of the mucosa, submucosa, muscular layer and serous membrane; however, the oropharyngeal cavity only
had the mucosa and muscular layer. The mucosal layer showed the greatest difference, mainly in the
following aspects. First, the tunica mucosa of the oropharynx was made of a stratified squamous
epithelium with taste buds and numerous mucous cells. Second, the esophagus was thick and short, and
the mucosa consisted of a stratified squamous epithelium. Third, there was a large number of blood
vessels in the lamina propria. Last, the intestinal epithelial cells were single columnar epithelial cells, and
the number of goblet cells increased gradually from the anterior intestine to the rectum, while the mucosal
fold height gradually decreased. The digestive gland of S biddulphi is composed of a liver and pancreas.
The hepatic lobule of the liver was not obvious, but the distribution of hepatic sinuses and central veins
was regular, however, the portal area of the liver was not typical. The pancreas was an independent
structure, separated from the liver, and not found in any tissue other than the mesentery. The veins were
more obvious in the pancreatic lobule, and there were numerous nucleated red blood cells in the vascular
system. The relationship between morphological and histological features of the digestive system and
feeding behavior of S biddulphi was discussed, in order to enrich the biological research of S biddul phi
and to provide a theoretical basis for the analysis of its trophic behavior and development of its bait.
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