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Abstract: [Objectives] The Chinese Soft-shelled Turtle Pelodiscus sinensis is an important species in China’s

aquaculture. The intestine serves as the primary organ for the digestion, absorption, and transport of nutrients,

BEETE  WrTa K EH OIS RITE (No. S202410876089), Wil BHAARIY¥#4 T H (No. LQN25C190005), HiiL
BRAF RO HNE SN TR AATHRIBH (No. 2024R42B015);
* JBI/EH, E-mail: licy82@163.com;
B—EENMR  RIER, B, ARME: BRI AKPEEWETREE: E-mail: jiutui309345@163.com.
WeRG E19T: 2024-11-04, & H: 2025-04-23  DOL: 10.13859/j.¢jz.202524247  CSTR: 32109.14.¢jz.24247



- 748 «

while also functioning as a barrier against harmful external substances. However, the structural characteristics
of the intestinal tissue in P. sinensis remain unclear. [Methods] In this study, the complete intestinal tract of P,
sinensis was divided into 20 intestinal segments from fundus gastris to genital pores. Histological analysis was
performed by hematoxylin and eosin (H.E) and Alcian Blue-Periodic Acid-Schiff (AB-PAS) staining. SPSS
22.0 was used for one-way analysis of variance of quantitative analysis data, and P < 0.05 was defined as
significant difference. [Results] Segments I - IV are adjacent to the liver and gallbladder. Segments V - VIII
are close to the pancreas and near the liver and gallbladder. Segments IX - XII and XIII - XVI are near the
spleen. Segments XVII - XX are located adjacent to the kidneys and ovaries (Fig. 1). H.E staining showed
that segments I - IV had larger diameter, thicker muscular layer, pronounced and numerous intestinal folds,
and nearly no intestinal villi. Segments V - VIII had significantly smaller diameter and thinner muscular layer
than segments I - IV, with large but singular folds and well-developed villi. Segments IX - XII had smaller
diameter and thinner muscular layer than segments V - VIII, with shorter and numerous folds and almost no
villi. Segments XIII - XVI had smaller diameter and thinner muscular layer than segments IX - XII, with
short singular folds and relatively well-developed villi. Lastly, segments XVII - XX showed no significant
differences in diameter or muscular layer thickness compared with segments IX - XII, with large and
numerous folds and almost no villi (Figs. 2, 3). AB-PAS staining revealed that segments I - IV predominantly
contained type I and type III goblet cells, while segments V - XVI primarily had type I and type II goblet cells.
No goblet cell was observed in segments XVII - XX. [Conclusion] These results indicate distinct
classification characteristics among the intestinal segments of P. sinensis, allowing the intestine to be
categorized into five regions: initial of small intestine (ISI), anterior of small intestine (ASI), middle of small
intestine (MSI), posterior of small intestine (PSI), and finale of small intestine (FSI).

Key words: Pelodiscus sinensis; Intestinal tract; Fold; Goblet cell
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Fig.1 Anatomical diagram of the intestine and accessory organs of Pelodiscus sinensis
a. fERIE; b ERENESE; ¢ BESBoRER: N ROITHEE MG BE R SHENEESHE —%, TRNBOTHEERAATR
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U4 Pa. i, Sp. ##; St. B

a. Anatomical drawing; b. Intestine and its accessory organs; c. Schematic diagram of intestinal segmentation: the intestinal segment behind each

black box represents the same morphological structure as the one inside the box, and different black boxes represent different morphological

structures. BI. Initial segment; EI. Distal segment; Es. Esophagus; FI. Anterior segment; Gb. Gallbladder; HI. Posterior segment; Ki. Kidney; Li.

Liver; MI. Middle segment; Ov. Ovary; Ovi. Oviduct; Pa. Pancreas; Sp. Spleen; St. Stomach
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Fig.2 Morphological characteristics of the intestine of Pelodiscus sinensis

a~d. I~V GIHE:; e~h V~ VI BaTEG £~ 1L IX~XIT BB m~p. XU~ XVI BB q~t XVII~ XX KB . 28 k38R %

B, KIEFORYIEERIL.

a-d. I-1V, initial of small intestine; e - h. V - VIII, anterior of small intestine; f - 1. IX - XII, middle of small intestine; m - p. XIII - XVI,

posterior of small intestine; q - t. XVII - XX, finale of small intestine. Red arrows indicate folds, with the length representing the fold height.
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Fig.3 Statistical results of intestinal characteristics in different segments of Pelodiscus sinensis

I~1V. JAtRBG V~VIL JAiiBG: X~ XIL BB XU~ XVL BB XVI~ XX, AR . ARFEER S B b2 5 5%
(P<0.05, n=5), NSFREFREMES.

I - IV. initial of small intestine; V - VIIL anterior of small intestine; IX - XII. middle of small intestine; XIII - XVI. posterior of small intestine;
XVII - XX. finale of small intestine. Different letters indicate significant differences in multiple comparison analysis (P < 0.05, n = 5), NS

indicates no significant difference.
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Fig. 4 Distribution of goblet cells in the intestine of Pelodiscus sinensis

a~d [~1V JhBs; e~h V~ VI GRTE; £~ IX ~XI BB m~p. XU~ XVI GBS q~t XVI~ XX AR . Bk THHF
RANEE L, PAS B, AB B Sisk: T ABOIRZIME (5, AB FHTE, PAS BItE; Z08isk: I RARRANBEZL A, PAS B

T AB Mtk AR BOAEEM RGN .

a-d. I-1V, initial of small intestine; e - h. V - VIII, anterior of small intestine; f - 1. IX - XII, middle of small intestine; m - p. XIII - XVI,

posterior of small intestine; q - t. XVII - XX, finale of small intestine. Black arrow. Type I goblet cells appear red, PAS positive, and AB negative;

Green arrow. Type II goblet cells appear blue, AB positive, and PAS negative; Red arrow. Type III goblet cells appear purple red, with PAS

positivity stronger than AB positivity. Finale of small intestine does not contain goblet cells.
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Table 1 Proportions of various types of goblet cells in the intestine of Pelodiscus sinensis
MR AHNE 5 B Proportion of goblet cells (%)
Joit 73 Bt
Intestinal scgments VALK AR T ALHAR A I AR IV AR R4
Type I goblet cells Type 1I goblet cells Type 111 goblet cells Type IV goblet cells
I 78.38 +£3.37240 0 21.62 +3.3728 0
I 81.69 + 1.3014b 0 18.31+1.30182 0
I 84.79 +0.81742 0 15.21+0.8175 0
v 78.24 + 458340 0 21.76 +4.583B2 0
\% 19.52 +0.673Bde 80.48 + 0.673A® 0 0
VI 19.29 + 0.088B4¢ 80.71 + 0.088A® 0 0
Vil 16.32 +1.8728¢ 83.68 +1.8724% 0 0
VIII 31.95+0.7358¢ 68.05 +£0.7354¢ 0 0
IX 24.23 +£7.3298d 75.77 £7.32940 0 0
X 21.75 £ 1.4978d 78.25 £ 1.497A® 0 0
XI 22.35+£2.0618d 77.65 £2.0614 0 0
XII 23.82 +0.8028d 76.18 £0.8024P 0 0
XII 21.83 £0.561Bd 78.17 £0.5614 0 0
XIvV 21.32 +1.868Bd 78.68 £ 1.868A 0 0
XV 19.96 + 1.5458de 80.04 £ 1.5454 0 0
XVI 19.14 + 3.504Bde 80.86 £ 4.2467 0 0
XVII 0 0 0 0
XVIII 0 0 0 0
XIX 0 0 0 0
XX 0 0 0 0

ARKE FRFRZ BB R B (F—17) hAFEBEARANE S HEREE (P<0.05), NRANGFREIORZ EHED
Brial—288 (A5 MR B piEn Gt E R R (P<0.05).

Different uppercase letters indicate significant differences (P < 0.05) in the proportion of different goblet cell types within the same intestinal

segment (same row) by multiple comparison analysis, while different lowercase letters indicate significant differences (P < 0.05) in the proportion

of the same goblet cell type (same column) across different intestinal segments by multiple comparison analysis.
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U7 E ST 0 28, SR RN R iE
FRKIEA =B 258 R R A
RAMHLRGERS, KNG RARB (E
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RNt 48, Fiig. S AEE G 7RSS
1994, HEIFAZE 2006). Kk, 7ErhAE% 718
WL, Sz B 2 Bobn il . AT B R R
SEHVEES G TE Sy BObRAE %, AT DA O T AR
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Bearded Reedling Panurus biarmicus Found in Yancheng, Jiangsu, China

2011 2 2021 45, FEVLIRAE ERINTT 2 UOW SR AH$EE 1
Ty H 52K, b (hE SRS TFI) (98- DHEe
2022). (HESSEUWEFMY (XIPHZE 2021) F1 (RIS
FRANFM) (Dyo-Aif 55 /% 2020), FH5HHAHE RSk

(E 1) WMESKEHITHX, K2 N XHE (Panurus
biarmicus). % (FE SRR E MBI G 4R, A
HFE 2023), EWIFCNILT SRS AHIL T

2011 4% 11 [, B IRFELL 548 SRl i 52 W X #hyseit 3 2
(33°21'48" ~ 33°21'58" N, 120°9'18" ~ 120°9'31" E) M%<
B 6 A, 2015 4F 4 F 2 BIAE1ZHb 5 AT Rpal i 2)1%
Wikl TR TR B RSN K 2016 43 ELE LA [
TARIUH A 8580 25 WA 55 SR R, ARAE $hisk A Tl &
Pz . 2019 4 10 H, 7E #3052 B0 oE

(33°58'46" N, 119°4026" B> #H#REIZMA (B D, kK
29915 em, BONET, SKEIURE, BREK, HABOH
RS, PR, WATHRE, RS, FHETHEN,

B1 XFi#E (20194 10 B ERBET
TR BRI HE)

Fig. 1 Panurus biarmicus (Photo by

WANG Zhao-Yun in Binhai County of
Yancheng in October 2019)
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