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1. T. tridentatus;2. C. rotundicauda
Fig.1 Digestive tract anatomy of 7. Tridentatus
and C. Rotundicauda
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Tab.1 Morphological measurement of different segments of the digestive tract in
C. rotundicauda and T. tridentatus ( Mean = SE)

. jits JE 4847/ mm
oo 2k : ; o : EvR—— ————,
bt HiE il GIkE] 1] T IR/ B il ) R o
B e 10 3.65 +0.02° 7.73 +0.12° 6.84 +0.06* 2.23 +0.13° 5.85 +0.05"
C. rowundicauda 14 11.12 £0.31° 24.7 +0.72" 20.38 +0.59" 6.32+0.21" 20.11 £0.55"
Hp [ 10 4.32 +0.33® 8.97 £0.83" 8.12+0.31° 2.62 +0.25° 6.54 +0.54°
T. tridentatus 14 11.14 +1.28" 27.24 +1.45" 22.46 +1.08" 7.20 £0.49" 20.56 +0.97"
W% it3 JE 4845/ mm
- W1 R I il il [ Wikt ik
15 2 % 10 5.69 +0.04° 40.60 +0.36° 2.82 +0.07° 2.55+0.03" 63.87 £0.78°
C. rotundicauda 14 18.73 +0.48" 125.60 +3.91° 9.62 £0.56" 8.95 +0.29" 197.74 £4.45>
pE 10 6.51 +0.47° 46.63 £2.92° 3.38 £0.13° 2.87 +0.12° 74.04 £3.16°
T. tridentatus 14 18.36 +1.03" 136.73 +6.22" 9.28 +0.52" 8.18 +0.56" 214.05 £7.29"

T[S0 EARAN R PR 22 57 B (P <0.05) .

Notes: The different superscript letters within the same column mean statistical significant difference (P <0.05).
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Tab.2 Proportions of different segments of the digestive tract to alimentary canal in C. rotundicauda
and T. tridentatus ( Mean + SE)

THAIE A 5 T AL B AY EL )/ %

HES 119 it it i Wi FJUH‘T"H%% HUEE?E% i -
PEEAIR S ERIE
[5] J2 4 10 4.68 +0.16"10.66 £0.91™7.93 £0.22% 3.57 £0.39* 7.33 £0.54" 7.67 +0.25" 66.73 £0.17* 3.89 £0.05°
C. rotundicauda 14 5.45+£0.05a12.14 £0.23% 8.60 0.31* 3.14 +0.12% 9.93 +0.24> 9.23 +0.16 65.81 =0.55 4.70 +0.21°
o 10 5.77 £0.49" 10.17 £0.99> 11.21 £0.31” 3.77 £0.37* 8.63 £0.42%" 8.68 +0.33"64.59 +1.19" 4,53 +0.32°

T. tridentatus 14

5.12£0.63" 12.24 £0.76°11.91 £0.57" 3.58 £0.67* 9.78 =1.19" 9.34 +1.23" 63.17 +0.93° 4.41 +0.33"

S EFRAR 7T RR R 2257 0% (P <0.05)

Notes: The different superscript letters within the same column mean statistical significant difference (P <0.05).
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1. T. tridentatus stomodeum plica;2. T. tridentatus stomodeum mu-
cosal muscularis; 3. T. tridentatus stomodeum submucosa;4. C. rotundi-
cauda stomodeum plica;5. C. rotundicauda stomodeum mucosal muscu-
laris;6. C. rotundicauda stomodeum submucosa

Fig.2 Stomatodeum structure observed by
hematoxylin-eosin ( HE) straining
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1. T. tridentatus esophagus;2. C. rotundicauda esophagus;3. T.

tridentatus mucosa;4. C. rotundicauda mucosa
Fig.3 Esophagus structure observed after
hematoxylin-eosin ( HE) staining
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1. T. tridentatus proventriculus crosscutting; 2. C. rotundicauda
proventriculus mucosal folds; 3. 7. tridentatus proventriculus mucosal
folds;4. C. rotundicauda proventriculus crosscutting; 5. T. tridentatus
proventriculus crosscutting; 6. C. rotundicauda proventriculus crosscut-
ting
Fig.4 Foregut structure observed after hematoxylin-eosin

(HE) staining
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1. T. tridentatus pylorus crosscutting; 2. C. rotundicauda pylori
wall crosscutting;3. T. tridentatus pylori intine crosscutting;4. C. ro-
tundicauda pylori intine crosscutting; 5. 7. tridentatus pylori ektexine
crosscutting;6. C. rotundicauda pylori ektexine crosscutting
Fig.5 Pylorus structure observed after hematoxylin-eosin

(HE) staining
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MMEF . 4 B 45 8 Mucosal folds; PyC: 4[] Pylorus; PW . 4[] B Pyloric
wall; SB: BUIR 2% Striated border; SCE : ¥ 2 #: 4k | J7 Simple columnar
epithelium; Se : 3 I J2 Serosal layer
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1. C. rotundicauda hepatic duct crosscutting;2. C. rotundicauda
hepatic duct epithelial cells;3. C. rotundicauda hepatic duct submucosa
crosscutting

Fig.6 Structure of the hepatopancreatic duct observed
after hematoxylin-eosin ( HE) staining
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1. C. rotundicauda midgut crosscutting 2. T. tridentatus midgut

crossculting
Fig.7 Midgut structure observed after hematoxylin-eosin
(HE) staining
Ac: IGF 410 Adipose cell ; BM : K/l Basement membranae ; CM : 3
Il Circular muscle; LCT: Bi#A %5 4 202 Loose connective tissue; MC: H
J I Midgut cavity; MF : LT 4 Muscle fiber; MMF ; 5 35 4% 7 Mucosal
folds; SB:40{kZk Striated border; SCE: B2 IR F & Simple columnar

epithelium
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1. C. rotundicauda rectum crosscutting;2. T. tridentatus rectal mu-
cosa epithelial cells crosscutting
Fig.8 Rectum structure observed after hematoxylin-eosin

(HE) staining

CL,JLT Jfi)Z Chitin layer; CM, ¥f ]l Circular muscle; LM, 24 il
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muscles ; SCE , B ZF4k | JZ Simple columnar epithelium
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1. T. iridentatus anus crosscutting;2. T. tridentatus anus muscle
layer crosscutting;3. C. rotundicauda anus crosscutting;4. C. rotundi-
cauda anal mucosa epithelial cells
Fig.9 Anus structure observed after hematoxylin-eosin
(HE) staining
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Morphological and Histological Observations on the Digestive Tract of

Carcinoscorpius rotundicauda and Tachypleus tridentatus

CHEN Xiu-li', ZHU Wei-lin®, YANG Chun-ling', LUO Bang', LI Qiong-zhen', PENG Jin-xia',
PENG Min', Wei Pin-yuan', JIANG Wei-ming', LI Yong-mei'

(1. The Key Laboratory of Aquatic Genetic Breeding and Health Cultivation of Guangxi,
Guangxi Institute of Fisheries, Nanning 530021,P. R. China;
2. College of Animal Science and Technology, Guangxi University, Nanning 530005,P. R. China)

Abstract; Morphological and histological studies are important for exploring and understanding the ingestion, diges-
tion and absorption mechanisms of animals. The way that Chinese scientists segment the digestive tract of horseshoe
crabs differs from the segmentation developed by scientists outside of China. In this study, the morphological and
histological characteristics of the digestive tracts of Carcinoscorpius rotundicauda and Tachypleus tridentatus from the
northern gulf of Guangxi Province were investigated using anatomical methods, paraffin tissue sections and optical
microscopy. The differences in the digestive tract structure of C. rotundicauda and T. tridentatus were determined
and the segmentation of the digestive tract of the two species was completed based on our results and previous re-
search by other scientists. The study extends research in developmental biology and provides information for breed-
ing healthy horseshoe crabs. Ten and fourteen-year old C. rotundicauda ( carapace width 46.78 —52.42 mm) and
T. iridentatus ( carapace width 46.09 —55.44 mm) were collected from the sea near Guangxi Hepu town, with five
individuals in each of the four groups. The digestive tracts removed and weighed and morphological parameters were
measured , including lengths of the entire digestive tract, stomodaeum, esophagus, proventriculus, pylorus, midgut
and hepatopancreatica, width of the anus and distance from hepatopancreatica to pylorus. The morphological and
histological characteristics of the digestive tracts of C. rotundicauda and T. tridentatus were similar. The digestive
tract can be divided into foregut ( cavum buccale, esophagus, proventriculus, and pylorus) , midgut and hindgut
(rectum and anus) . The foregut, midgut and hindgut are composed of chitin layers, mucosa, submucosa, muscu-
lar layer and adventitia, but the midgut does not contain chitin. The total and midgut lengths of the digestive tract
were significantly different between the two species, but no significant differences were found in the lengths of other
parts of the digestive tract. There were significant differences in all parameters measured between the two age
groups of the same species. These results indicate that the morphological and histological structures of the digestive
tract are adapted to omnivorous feeding.

Key words: Carcinoscorpius rotundicauda ; Tachypleus iridentatus; digestive tract; morphology; histology



