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1:3 H & T A& 8 Sagittal section of buccopharygeal cavity and esophagus,3 dph; 2:5 Hi¥ )5 1

Sagittal section of posterior in-

testine,5 dph; 3:7 H &A% Sagittal section of anterior intestine,7 dph; 4:7 H # "% Sagittal section of middle intestine, 7 dph; Al:{j
1 Anterior intestine; BC: WA Buccopharyngeal cavity; ES: & i Esophagus; MI: 1 l5 Middle intestine; PI: )i/ Posterior intes-

tine; YS: BB % Yolk sac.
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Fig.1 Occurence of mucous cells in digestive tract of larval and juvenile loach
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Table 1 The density of mucous cells in different parts of digestive tract on different dph of loach 4~/0.01 mm?
1L Digestive tract H i dph 1% Type [ I % Type Il % Type I IV#& Type IV B Total
10 0.00 a 0.8540.26 b 0.00 a 0.61+0.27 b 1.46+0. 38

15 0.00 a 0.9740.26 b 0.50+0.15 ¢ 0.98+0.25 b 2.454+0. 48

71 MR 20 0.6740.14 a 0.984+0.12 b 1.19+0.15 b 2.00£0.19 ¢ 4.8340. 26
Buccopharyngeal cavity 30 0.76+0.19 a 0.85+0.24 a 1.3240.22 b 1.8540.24 ¢ 4.78+0. 40
45 1.0540.38 a 1.2040.48 a 1.88+0.42 b 2.3440.67 b 6.4740.73

10 0.06+0.07 a 1.1440.32 b 0.36+0.16 a 1.3240.42 b 2.88+0.69

15 0.00 a 3.5840.88 b 0.96+0.41 ¢ 5.8241.08d 10.36+1.58

FiH 20 1.65+0.21 a 2.2940.26 b 2.1340.32 b 3.334:0.41 ¢ 9.40+0. 81
Esophagus 30 1.5640.25 a 1.9740.59 ab 2.4240.23 b 3.24740.36 ¢ 9.1840.61

45 1.7840.70 a 2.7040.45 b 2.9540.31 b 5.2240.91 ¢ 12.65+1. 34

10 0.44+0.21 a 0.60+0.23 a 0.1240.05 b 0.62+0.29 a 1.784+0. 50

15 0.84+0.22 a 0.89+0.27 a 0.4940.19 b 1.5440.29 ¢ 3.76+0.41

T 1 20 0.55+0.13 a 0.56+0.24 a 1.7540.32 b 1.4240.12 ¢ 4.2840.42
Anterior intestine 30 0.66+0.21 a 0.56+0.12 a 2.7340.47 b 2.0440.67 ¢ 5.9940. 66
45 0.86+0.23 a 1.2140.43 a 3.6640.43 b 2.847+0.35 ¢ 8.5640.78

10 0.16+0.07 a 0.3240.10 b 0.104+0.06 a 0.25+0.12 ab 0.83+0.25

15 0.27+0.12 a 0.51+0.14 b 0.30+0.14 a 0.86+0.21 ¢ 1.944+0. 26

G 20 0.314:0.06 a 0.7140.15 b 0.48+0.05 ¢ 0.87+0.13d 2.3740.16
Middle intestine 30 0.20%0.08 a 0.68+0.10 b 0.67+0.12 b 1.1840.25 ¢ 2.7340.35
45 0.48+0.19 a 0.88+0. 35 ab 1.0740.31 b 1.9740.56 ¢ 4.40+0. 68

10 0.00 a 1.6640.63 b 0.00 a 1.1640. 36 ¢ 2.8240.51

15 0.0940.04 a 1.0040.24 b 0.084+0.03 a 2.5640.53 ¢ 3.734+0.66

15171 20 0.1540.06 a 1.1240.16 b 0.10£0.05 a 1.8840.30 ¢ 3.26+0. 39
Posterior intestine 30 0.1740.06 a 0.6540.13 b 0.1540.07 a 2.547+0.39 ¢ 3.5140. 42
45 0.2140.07 a 1.094+0.56 b 0.2340.10 a 3.5340.26 ¢ 5.05+0. 69

) 8 2 0 M b2, B —A7 R E F 8RR 2 7346 8 3% (P<<0. 05) Values in the table

The data shared with different superscripts in the same row are significantly different (P<Z0.05).

are represented as Mean= SD.
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Table 2 The sizes of mucous cells in different parts of digestive tract of loach

FH AN 9 K /N / pm Mucus cell size (Mean= SD)

H i o
dp; 10 it i i JFi M
Buccopharyngeal cavity Esophagus Anterior intesine Middle intesine Posterior intesine
7 4% Long diameter 6.89+2.29 8.38+1.66 5.36+E1.11 3.8940.70 5.78+1.78
4542 Short diameter 5.03+1.53 4.85+1.16 3.40+0.56 2.59+0. 68 4,11+1.47
10 K4 Long diameter 8.11+2.01 10.21+2.51 4.12+1.21 3.46+1. 20 5.67+1.64
% 4% Short diameter 5.12+1.79 5.5240.90 2.314+0. 44 2.23+0.81 3.98+0.93
15 K4 Long diameter 11.65+2.04 9.12+1.81 8.08+1.77 8.09+1.93 6.26+1.19
7 4 #% Short diameter 6.21+2.29 4,7240.96 5.88+1.30 4,29+1.12 3.924+0. 94
20 K 4% Long diameter 12.15+1.93 9.84+1.24 10.78+1.78 5.21+1.00 8.33+2.90
%542 Short diameter 7.40+1.62 6.60+1. 34 4.51+1.65 2.76+£0.76 4.90+1.56
30 K4 Long diameter 13.14+2.08 9.94+1.05 9.16+3.18 6.55+2.78 8.68+2.60
4 4% Short diameter 7.3441.54 5.2742.05 3.07+1.32 2.41+0.53 4,06+1.39
i5 K4 Long diameter 14.12+1.73 11.43+1.52 13.88+3. 60 13.36+1.87 9.47+2.06
4 4% Short diameter 7.32+1.64 6.13+1.23 6.20+0.98 3.98+1.55 4.32+1.11

ar B [ WA i Buccopharyngeal cavity

E &I Esophagus
B Anterior intesine
| % Middle intesine
/5 Posterior intesine
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Mucilage content
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Fig.2 Mucilage content in different parts of
digestive tract on different days of loach
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Development of mucous cells in digestive tract of larvae and juvenile

of mud loach,Misgurnus anguillicaudatus

ZHANG Jian-ye'
WANG Wei-min'*?

YANG Rui-bin""?
WEI Kai-jian'**

YANG Xue-fen'?
FAN Qi-xue'*?

1. Key Laboratory of Freshwater Animal Breeding Certificated by Ministry of Agriculture,
College of Fisheries, Huazhong Agricultural University ,Wuhan 430070,China;

2. Freshwater Aquaculture Collaborative Innovation Center of Hubei Province ,Wuhan 430070,China

Abstract

Development of mucous cells in different parts of the digestive tract of larval and juvenile

(1-45 dph) loach was observed and analyzed by histological sections and AB-PAS histochemical staining

techniques. The results showed that:there were four types of mucous cells (type [ , I , [l and IV) dur-

ing the development of digestive tract of loach. Mucous cells in digestive tract were first detected in buc-

copharygeal cavity and esophagus on 3 dph and appeared in every part of the digestive tract on 7 dph.

Mucous cells were few before 10 dph and were widespread in digestive tract after 15 dph. As larvae

grew, mucous cells changed from infantile types (type | and type Il ) to mature types (typelll and type

IV). According to the development and distribution of mucous cells in the digestive tract of fish,3 to 10

dph were critical periods of development of digestive tract in loach. Functions of digestive tract developed

well on about 20 dph. In order to improve the survival rate of loach larvae and juvenile,appropriate man-

aging measures based on the developmental process of the digestive tract was necessary.
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