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[13] Fig.1 Schematic drawing of the structure of the digestive tract
in Gymnothorax reevesii
10 , Be: buccopharyngeal cavity; I: intestine; Oe: oesophagus; S:
Stomach.
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Tab.1 Features of the digestive tract in Gymnothorax reevesii
n=10; x +SD
parts of the digestive tract
parameter

middle of intestine

end of intestine

oesophagus stomach front of intestine
mucosal fold number 14~18° 15~17° 34~40¢ 14~20° 8~10"
/P_‘m 1696.6+632.41°  1718.5+611.89°  1641.5+248.32° 955.66+96.57° 1309.22+294.14%
mucosal fold height
fum 114.2424.02" 402.06+115.73" 111.87+10.62° 56.16+14.75" 216.07+57.45¢

mucosal fold thickness

317.37+98.09¢

/um muscle layer thickness ~ 380.3+1056.78"  255.50+40.31° 110.51£21.68" 54.40+6.05°
/pm 72.90+5.40° 88.80+14.59° 71.2143.74° 30.28+8.86° 79.70+20.24°
serosa layer thickness
/mm € € C a a
. . L 9.18+1.25 9.44+0.65 5.99+0.40 3.24+0.83 4.23+0.62
pipe diameter of the digestive tract
(P>0.05); (P<0.05);

(P<0.01).

Note: Data with the same letters indicate no significant difference between groups (P>0.05); data with adjacent letters indicate significant
difference between groups (P<0.05); data with letters apart indicate extremely significant difference between groups (P<0.01).
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Plate I Digestive tract tissue section diagram of Gymnothorax reevesii
1. transverse section of buccal-pharynx cavity; 2. the enlargement of figure 1 showing mucous cell; 3. transverse section of
oesophagus; 4. transverse section of epithelium of oesophagus; 5. transverse section of stomach; 6. transverse section of pyloric stomach,
showing simple columnar epithelium; 7. transverse section of gastric pits; 8. junction of gastric cardia and esophagus; 9. transverse
section of caecum part; 10. transverse section of the anterior intestine; 11. epithelium of the anterior intestine; 12. transverse section of
muscular coats of the anterior intestine; 13. transverse section of the mid-intestine(AB-PAS); 14. epithelium of the mid- intestine; 15. transverse
section of muscular coats of the mid-intestine; 16. transverse section of the posterior intestine(AB-PAS), showing mucous cell;
17. epithelium of the posterior intestine; 18. transverse section of muscular coats of the posterior intestine.
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Plate II  Surface scanning electron microscopy (sem) in the digestive tract of Gymnothorax reevesii
1. surface of buccal-pharynx cavity(SEM); 2. surface of oesophagus; 3. surface of stomach, showing gastric pits(SEM); 4. surface of
the anterior intestine, showing microvilli(SEM); 5. surface of the mid-intestine, showing secretory granule(SEM); 6. surface of the
mid-intestine, showing Cilia(SEM); 7.surface of the posterior intestine, showing secretion hole(SEM); 8. surface of the posterior
intestine, showing secretory granule and microvilli(SEM).

1 11 BB: ; BC: ; BV: ; Cilia: ; CSM: ; GC: ; GCG:
; GG: ; GP: ; LN: ; LP: ; LSM: ; MC: ; MSC: ; MV ;
PGC: HE ; S: ; SCE: ; Sg: ; SM: ; SSE: ; TB: .
E:

Explanation of Plates I and II: BB: brush border; BC: basement cells; BV: blood vessel; CSM: circular layers of striated muscle;

epithelium; GC: goblet cell; GCG: goblet cells with visible granule; GG: gastric glands; GP: gastric pits; LN: lymphoid nodule; LP:

lamina propria; LSM: longitudinal layers of striated muscle; MC: muscular coats; MSC: mucous secretory cell; MV: microvilli; PGC:

haematoxylin and eosin positive goblet cells; S: serosa; SCE: simple columnar epithelium; Sg: secretory granule; SM: sub mucosa;
SSE: stratified squamous epithelium; TB: taste buds.
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Microstructure and ultrastructure of the digestive tract of Gymnoth-
orax reevesii

HUANG Fei, WANG Ji, LUO Jian, ZHANG Ben, CHEN Guohua

College of Ocean, Hainan University, Experimental Teaching Demonstration Center of Marine Biology, Hainan
University, Haikou 570228, China

Abstract: As an important coral reef fish, Gymnothorax reevesii has significant ecological and economic value.
Research on its digestive physiology provides insights into its ecological conservation and artificial breeding. The
histological structure of the digestive tract of G. reevesii was studied using light and scanning electron microscopy. The
mucosa of the oropharyngeal cavity was composed of stratified squamous epithelium with some goblet cells and taste
buds, and many micro-ridges on the surface of the epithelial cells. The mucosa of the esophagus formed abundant folds.
Some localized areas of epithelium were composed of simple columnar cells, and there were many large goblet cells.
The‘- ’-shaped stomach may be divided into three regions, cardiac, caecum and pyloric. The cardiac and caecum
regions contained more gastric glands, while gastric glands were not found in the pyloric and terminal caecum regions.
Scanning electron microscopy revealed numerous gastric pits in the gastric internal surface. The intestine of G reevesii
was short (Intestinal Coefficient 0.33), and the number of mucous cells gradually increased from the anterior to the
posterior intestine. On the other hand, the number of microvilli and cilia was significantly reduced from the foregut to
the hindgut. The sharp teeth, abundant goblet cells in the esophagus, lower intestinal coefficient, and significant
stomach-intestine structural differentiation indicated that G. reevesii is a typical carnivorous fish.
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