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Types and distribution of mucous cells in larval and juvenile digestive
tract of Epinephelus malabaricus (Bloch & Schneider)

LI Xin-wei LUO Jian LI Wei-ping CHEN Guo-hua”

( Key Laboratory of Tropical Biological Resources, Ministry of Education,

Ocean College, Hainan University, Haikou 570228)

ABSTRACT Development and distribution of mucous cells in the digestive tracts (oropha-
ryngeal cavity, esophagus, stomach, and intestine) of larval and juvenile (0~ 28 dph) Epi-
nephelus malabaricus (Bloch &. Schneider) were observed and analyzed by the method of histo-
logical sections and AB-PAS histochemical staining techniques. Mucous cells of E. malabaricus
were classified into | ~ [V types based on different staining and three morphological shapes
(cystic, pear-shaped and cup-shaped). The result showed that mucous cells first appeared in
the oropharyngeal cavity in 3 dph larvae of E. malabaricus. The number of mucous cells before
12dph were few and mainly type [l and cystic. The number of mucous cells increased rapidly
since 12~15 dph, and the spatial distribution patterns of mucous cells in larval digestive tract
were basically formed. There were more type [l and type [V mucous cells than type I and type
[ after this period. In the oropharyngeal cavity and esophagus, mucous cells were mainly cyst-

ic and pear-shaped in the early samples. The mucous cells in stomach and intestine were cystic
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cells, then, pear-shaped cells gradually increased, ultimately, goblet cells were the majority.
There are significant morphological differences between anterior esophagus and anterior intesti-
nal, and they are both the main distribution locations of mucous cells.

KEY WORDS Epinephelus malabaricus (Bloch &. Schneider) Larval and juvenile
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1. Cross section of intestine, 4dph; 2. Cross section of stomach,5dph; 3. Cross section of intestine, 7dph; 4. Cross section of oro-
pharyngeal cavity, 9dph;5. Cross section of oropharyngeal cavity,15dph;6. Cross section of oropharyngeal cavity,18dph;7. Cross

section of oropharyngeal cavity. 18dph;8. Cross section of esophagus, 15dph;9. Cross section of esophagus,15dph;10. Cross section
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of esophagus, 15dph;11. Cross section of esophagus, 23dph; 12. Cross section of stomach, 15dph;13. Cross section of stomach,
18dph;14. Cross section of stomach, 18dph;15. Cross section of stomach, 23dph;16. Cross section of intestine, 15dph;17. Cross
section of intestine, 15dph; 18 Cross section of intestine, 23dph
I :in pure red color, only PAS positive, containing neutral mucoitin;
I :only AB positive, AB-PAS that represent pure blue color, containing acid mucoitin;
Il :in purplish blue color, both AB and PAS positive, containing mainly acid mucoitin and slightly neutral mucoitin;
IV :like type [l : AB and PAS are all positive, but which containing mainly neutral mucoitin and slightly acid mucoitin, and represent
bluish purple color.
CC.: Cystic Cell ZLIR M s RC: Rodlet Cell ZLIR 4 I ; GC: Goblet Cell #R 40 i

BIRR T Al A B o A 00 3 b T 86 T 2 R 28 7 5 4 A

Plate | Types and distribution of mucous cells in larval and juvenile digestive tract of E. malabaricus
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Table 1 The density of mucous cells in different organs in the 7dph E. malabaricus (unit;cell/0. 01mm?)

#H Organ 1 % Type | I %4 Typell Il & Typelll IV#4 Type IV B Total

1M B Oropharyngeal cavity 0 0.70+£0.48 0 0.4040.52 1.104+0.57
i Esophagus 0.30%£0. 48 0.80£1.03 0 0.40%£0.52 1.50£0. 85
¥ Stomach 0.40+0.70 0.50+0.71 0 0.20+0. 42 1.1040. 99

% Intestine 0.50+0.71 0.304+0. 48 0 0 0.80+0.79

T PR R AR 2 R K

Note:; Value in the table are represented as Mean®+SD. Same in the following tables
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Table 2 The density of mucous cells in different organs in the 9dph E. malabaricus (unit;cell/0. 01mm?)

#H Organ I % Type [ I 24 Typell % Typell IV#4 TypelV S Total
1M B Oropharyngeal cavity 0 1.80+2.53 0 0.3040. 48 2.10£2.85
i Esophagus 0.404+0. 843 1.50+1.72 0 0.50+1.58 2.40+3.10
& Stomach 0.60+0. 84 0.50+0.71 0.10+0. 32 0.30+0.67 1.5041. 35
% Intestine 0.50+1.27 0.40+0.70 0.20+0.42 0.40+0.70 1.4041. 26
%3 2ERABAERERRBUBBAMGEELD5HHER LA A/0.01 mm?)
Table 3 The density of mucous cells in different organs in the 12dph E. malabaricus (unit:cell/0. 01mm?)
#%H Organ I 7 Type [ I 74 Typell M7 Typell V7Y TypelV SH Total
M B Oropharyngeal cavity 0 0.70+0.95 0.40+0.52 0.60+0.52 1.70+1. 25
fri& Esophagus 0.20%£0.42 0.90=+1.10 1.50+2.17 1.50+1. 80 4.10+£3. 38
H Stomach 0.80+0. 63 0.50%+0.53 0.50+1.08 0.60+1.07 2.40+2.22
% Intestine 0.204+0. 42 0.204£0.42 0.40%£0.70 1.0041.05 1.8041. 14
%4 15 BRABERERRBUBBAMNEELD5HHERCLEA/0.01 mm?)
Table 4 The density of mucous cells in different organs in the 15dph E. malabaricus (unit:cell/0. 01 mm?)
#H Organ I % Type | I 24 Typell % Typell V7 TypelV B Total
M B Oropharyngeal cavity 0 1.40+1. 26 0.70+0.95 2.20+1.40 4,30+3.34
&1 Esophagus 0 6.60+9. 86 0.20%£0. 63 1.80+3.82 8.60+10. 82
H Stomach 0.80+0.92 0.60+0.52 1.30+1.83 2.10+1.52 4,80+2.94
% Intestine 0.70+£0.95 1.20%1. 14 0.70+£0.95 2.40+1.71 5.00+3.09
£5 18 ARAHERERRBUBEABYEEXD SHHEE AL /0.01 mm?)
Table 5 The density of mucous cells in different organs in the 18dph E. malabaricus (unit:cell/0. 01 mm?)
#%H Organ 1 # Type [ 11 £ Typell I # Typell V24 TypelV BB Total
FIEEE Oropharyngeal cavity 0.7041. 06 0.8041. 62 2,603, 44 0.9041. 29 5,004, 64
i Esophagus 0.80+1.32 3.40+4,09 0.80+1.14 4,80+4.73 9.80+10.57
H Stomach 0.90£0.74 0.40=£0.70 2.10£1.37 2.00£1.89 5.40£3.50
% Intestine 0.40%+0.70 1.40+1.71 1.40+1.43 1.50+1. 65 4.70+1. 34
6 VAR ATAREREMUMHRARNEIEZLBESHEE AL:4/0.01 mm?)
Table 6 The density of mucous cells in different organs in the 23dph E. malabaricus (unit:cell/0. 01 mm?)
#%H Organ I & Type I I 7 Typell A Typell VA& TypelV SHL Total
0 fE - Oropharyngeal cavity 0.50+0.71 1.4041.43 1.404+1.07 2.10+1.29 5.40+2.95
i Esophagus 2.10+£1.73 1.6042.07 3.60+4.06 4,204+4.47 11.40£11.91
H Stomach 1.1040. 86 0.40+0.52 2.00+0. 82 3.40+1.43 6.90+1.73

5 Intestine 2.00%1.94 0.70%£1. 34 2.6042.12 4.70%2. 31 10.00£7.16
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Table 7 The density of mucous cells in different organs in the 28dph E. malabaricus (unit;cell/0. 01 mm?)
#E Organ I 24 Type [ 124 Typell 2 Typell IV#E TypelV S Total
TE i Oropharyngeal cavity 0.80+0.92 1.30+1. 16 1.90+2. 23 2.30+2.16 6.30+3.53
frif Esophagus 1.70+2.06 3.30+3.37 3.5044. 38 5.2044. 64 13.70+£12. 44
H Stomach 1.104+1. 20 0.60+1.07 2.40+2.01 3.90+2. 42 8.00+3. 30
% Intestine 1.7041. 95 2.30+3.16 3.60+2.07 5.20+4, 42 12.80+7.74
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different organs of E. malabaricus
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Table 8 The size of mucous cells in different part of digestive tract of E. malabaricus

H it B 40 ML </ Mucus cell size(ppm) (Mean= SD)
dph(d) 1A i Oropharyngeal cavity il Esophagus ¥ Stomach 5 Intestine
7 K42 Long diameter 7.054+1.32 5.7040. 90 3.48+0. 81 3.30+0.79
4142 Short diameter 5.13+0.59 4,11+0. 60 3.00+0. 63 3.00+0.57
9 K4 Long diameter 6.69+1.20 5.79+1.53 3.9341.05 3.60+0.92
%34 Short diameter 4.77+0.70 3.1740. 54 2.9740. 67 2.91+£0. 60
12 K12 Long diameter 8.52+1.37 8.88+1.09 4.62+1.01 4.59+1.08
4342 Short diameter 6.03+0.98 5.58+1.32 3.15+0.99 3.57+0.56
15 K42 Long diameter 9.54+1.78 8.91+2. 34 5.34+0.98 5.46+1.33
4542 Short diameter 7.35+1.57 7.17+1.86 4.1140.92 4.14+1.08
18 K 4% Long diameter 10.92+1.73 8.97+2.05 6.1240.97 7.86+2.34
% 4% Short diameter 8.64+0.99 7.53+1.95 4,23+1.06 5.16+0.97
23 K 1% Long diameter 12.18+2.10 10.14+1.93 7.05+1.78 8.49+2.45
45 4% Short diameter 9.18+1.39 7.95+1.90 4.23740.90 4.50+1.08
28 K 1% Long diameter 14.13+3.03 13.03+3.20 9.66+1.14 11.45+1.87
1% Short diameter 10.98+2.16 11.4042.57 5.2840.97 5.61+£0.79
R AEHEATAMEFRAELESTIFEVRNESELER
Table 9  The mucilage content in different part of digestive tract of E. malabaricus
Fh W) B & 2 Mucilage content(10™% mm®/mm?) (Mean=+ SD)
H i dph(d)
T i Oropharyngeal cavity il Esophagus H Stomach % Intestine
7 106. 89455. 39 75. 65442, 87 18.04+16. 24 12.45+12.29
9 167.414227. 20 73.137494. 46 27.24424,52 22.36420.12
12 275.844202. 83 593.72+489. 46 57.62453. 30 55.154+34.93
15 1 160.704+901. 57 2 063.234+2 595. 83 226.754+138. 89 245.05+151. 44
18 2 134.7541 981. 05 2 610.5242 815. 64 309. 694200. 73 515.174146. 88
23 3541.9141 934.93 3 464.234+3 619. 21 455.88+114. 30 900. 404644, 69
28 5 620. 9943 149. 54 12 150. 6741 1033. 16 1 128.404465.47 2 415. 8741 460. 85

BEE H W (038 1 I A 25 507 1 RE I I BE T B W R (BR 7 H 9 H il o 7 Hl% .9 H 11 Mg
AR B RE R 12 H S DUJS B0 18 B 2607 I8 RE 0@ i ik I M . 12 H % AT i B9 286 Y0 20 6 B ) 3¢
[l H e HAB B AL 5 15 H e US - i 9 B o I8 RE T i 18 . B s 0 WA RE T e 25 O B0 AL . AT B e 1 A s
IR I IR T8 .

3 it
3.1 AR ANEFHANTARRE LB ESTENSIE

0SB AR E H B B BB T AN TR R & B BB 4 2L R AIE (Sibbing et al. 1985) . 2 A1 [ 4 (2001) 1A
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