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Ontogeny of the Digestive Organ during Early Life Stages
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Differentiation and development of the digestive organ of the black sea bream, Acanthopagrus schlegeli were studied by means of
histological methods. The hatched larva in TL (total length) 2.0 mm (n=10) had a yolk sac of 1,000X590 ym and simple straight
digestive tract, which was composed of cuboidal epithelium. In the pre-larval stage of TL 3.5mm, digestive tract could be
distinguished into esophagus, stomach and intestine, and the exocrine glands were appeared in the pancreas, In this stage mucosal
folds, eosinophilic granule cells and brush border were observed in the posterior intestine. Yolky materials were completely absorbed
and the brush border was recognized in the free surface of anterior intestine in TL 3.7 mm. In the stomach mucosal folds began
to appear from TL 4.0 mm. In this time the zymogen granules were recognized in the cytoplasm of pancreatic exocrine cells. In the
post-larval stage ranged from 4.5 to 5.0 mm in TL, hepatic cords started to develop, and the mucous secretory cells of PAS positive
were observed at esophagus and intestine. In the post-larval stage ranged from 6.3 to 7.0 mm in TL, histological layer of esophagus
and intestine could be distinguished into serous membrane, muscular layer, submucosal layer and mucosal layer. From over TL 9.0
mm, stomach could be distinguished into cardiac, fundic and pyloric portion, and the gastric gland began to appear at mucosal fold
of fundic stomach. In the juvenile stage ranged from 10.0 to 11.0 mm in TL, histological structures of esophagus and intestine were
similar to those of adult. From over TL 15.0 mm, histological structures of stomach were similar to those of adult. Structural and
functional digestive organ of black sea bream was present from the juvenile stage ranged from 15.0 to 17.0 mm in TL.
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Fig. 2. Growth in total length during early life stages of the
black sea bream, Acanthopagrus schlegeli.
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Fig. 3. Photomicrographs on the development of the digestive organ during early life stages in the black sea bream, Acanthopagrus
schiegeli. A. Fertilized egg in embryonic shield stage. B. External morphology of hatched larva. Note the yolk sac in the
abdomen, C. Early digestive tract of hatched larva. D. High power view of Fig. 3. C. Epithelial layer consists of cuboidal
cells. E. Sagittal section of larva in TL 2.8 mm showed columnar epithelia of gut. F. Sagittal section of larva in TL 3.2 mm.
G. Digestive tract of larva in TL 3.5 mm. Note the eosinophilic granule cells. Ai: anterior intestine, E: esophagus, Ed: early
digestive tract, Eg: eesinophilic granule cell, Es: embryonic shield, Est: early stomach, Fm: fertilization membrane, G: gut,
L: lumen, Og: oil globule, P: pancreas, Pi: posterior intestine, Pn: pharynx, Sb: striated horder, Ys: yolk sac.
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Fig. 4. Photomicrographs on the development of the digestive organ during early life stages in the black sea bream, Acanthopagrus
schlegeli. A. Frontal section of larva in TL 3.5mm. Note the mucosal fold, striated border and eosinophilic granule cells
in the posterior intestine. B. Digestive organ of larva in TL 3.7 mm. Note the formation of mucosal fold and striated border
in the anterior intestine. C. Digestive tract of larva in TL 4.0 mm. Note the esophageal mucosal fold. D. Digestive tract
of larva in TL 4.0 mm. E. Stomach of larva in TL 4.3 mm. F. Pancreas of larva in TL 4.3 mm. Note the developed zymogen
granules. G. Intestine of larva in TL 4.7 mm. Note the PAS positive cells. H. Digestive organ of larva in TL 5.0 mm. Note
the mucous secretory cell of esophagus and hepatic cord. Ab: air bladder, Ac: absorptive cell, Ai: anterior intestine, E: eso-
phagus, Eg: eosinophilic granule cell, Gc: goblet cell, He: hepatic cord, It: intestine, L: liver, Mc: mucous secretory cell,
Mm: muscularis mucosa, P: pancreas, Pi: posterior intestine, S: stomach, Sb: striated border, Zg: zymogen granules.
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Fig. 5. Photomicrographs on the development of the digestive organ during early life stages in the black sea bream, Acanthopagras
schlegeli. A. Digestive organ of larva in TL 5.4 mm. Note the mucosal fold of stomach. B. Intestine of larva in TL 6.0 mm.
C. Esophagus of larva in TL 6.3 mm. Note the well-developed muscular layer and mucous secretory cells of PAS positive.
D. Stomach of larva in TL 6.6 mm. E. Intestine of larva in TL 7.0 mm. F. Digestive organ of larva in TL 8.0 mm. Ac: sbsor-
ptive cell, Cs: cardiac stomach, E: esophagus, Ge: goblet cell, It: intestine, L: liver, Mc: mucous secretory cell, Mf: mucosal
fold, Ml: muscular layer, P: pancreas, Ps: pyloric stomach, S: stomach, Sh: striated border.
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Fig. 6. Photomicrographs on the development of the digestive organ during early life stages in the black sea bream, Acanthopagrus
schlegeli. A. Digestive organ of juvenile in TL 9.2 mm. Note the three regions of stomach. B. Stomach of juvenile in TL
9.2 mm. Note the gastric gland. C. Esophagus of juvenile in TL 10.5 mm. Note the well-developed mucous secretory cell.
D. Intestine of juvenile in TL 11.0 mm. E. Stomach of juvenile in TL 15.0 mm. Note the well-developed gastric gland and
PAS positive granules of surface epithelium. F. Stomach of juvenile in TL 16.0 mm. Ai: anterior intestine, Cs: cardiac sto-
mach, E: esophagus, Fs: fundic stomach, Gg: gastric gland, It: intestine, L: liver, Mc: mucous secretory cell, Mf: mucosal
fold, Mi: mid intestine, MI: muscular layer, Pi: posterior intestine, Pn: pharynx, Ps: pyloric stomach, Sg: secretory granules.
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