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Study on histology and histochemistry of
digestive tract in Sebastiscus marmoratus

SHI Ge, WANG lJian-xin, LIU Xue-zhu, WANG Ri-xin
( College of Marine Science , Zhejiang Ocean University , Zhoushan 316004, China )

Abstract: In the paper, the histology and histochemistry of the digestive tract in Sebastiscus marmoratus were
studied by optical microscopes. The digestive tract in Sebastiscus marmoratus consists of the buccal-pharynx
cavity, oesophagus, stomach and intestine. The buccal-pharynx cavity was large and there were serration cingula
on the upper jaw and mandible, vomer and palatine bone; The mucosa was composed of stratified squamous

epithelium with many mucous secretory cells and a few goblet cells in buccal-pharynx cavity; There were two
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regions in the oesophagus, including cranial with pavement epitheliums and caudal with simple columnar
epitheliums, in which there were many goblet cells and mucous secretory cells as well as unusual glands in the
lamina propria; The Y-shaped stomach was divided into three portions and had a single-layered columnar
epithelium under which well-developed gastric glands and gastric pits were present. Sphincter was obvious in the
pyloric stomach, and gastric pits had not been detected in the epithelium; There were 8 — 9 pyloric caeca at the
joint of the stomach and intestine, of which the morphologic and histological characters were similar to the cranial
intestine’ s. The intestine epithelium was composed of simple columnar cells with a distinct brush border, in
which there were many goblet cells. Meanwhile the average intestinal coefficient of Sebastiscus marmoratus was
calculated, which came to about 0. 54. The location and semi-quantification of alkaline phosphatase, acid
phosphatase, carboxylic esterase and mucosubstances in the digestive tract of Sebastiscus marmoratus were studied
by histochemistry . The results indicated that the absorption role was supported by the presence of an intense
alkaline phosphatase activity in the epithelium of the pyloric stomach, pyloric caeca and intestine; The presence
of abundant acid phosphatase in the apical border of the stepithelium of the pyloric caeca and the intestine showed
that these cells were actively involved in the absorption and intracellular digestion of nutrient substances; And
also, esterase activity were detected in the lamina propria of cardiac and fundic stomach, and apical border of the
epithelium of the pyloric stomach had the intense activity. There were many mucous cells in the whole digestive
tract which played an important role in the lubrication and absorption of nutrients; Large quantities of acidic
mucous cells were detected in the oesophagus epithelium, and the stomach epithelium had many neutral mucous
cells, while in the intestine, the distribution of neutral mucous cells was reducing from the cranial intestine to the
caudal intestine, but the distribution of acidic mucous cell was reversed. The results proved that the histological
and histochemical features of its digestive tract were consistent with the carnivorous habits of Sebastiscus
marmoratus .
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Fig.1 Schematic drawing of the structure of the digestive
tract in Sebastiscus marmoratus
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RRi% B8  Explanation of Plates

B I
1. FIME A 4T, x 100, Masson [ = 35 4 £ ;2. 1M fac U1 7 266V 43 06 40 1 A 35 80K A ARIR 41, x 400, Masson (R = Je 4 ;3. i (K
BY), x 100, H.E Je 45 4. B VIR IRIK, x 400, H.E Je 45 5. M YIR i P4 H B EHUR M, x 200, Masson [R=F § ;6.
TEITEERBEY], x 100, Masson (R =FEHefa; 7. BRI TBEUI A T TR AR, x 1000, H.E Jefa; 8. BARBYIA B RME /DML, x
400, H.EJefa; 9. HHATIAE Y], x 100, Masson & = F4e 0, ; 10. F i1 Yl R SUR S A& BURLY (9 AR AR 48 2, x 1000, Masson (K = F YL 4 ;
11 3 AR YT, x 200, Masson R ZFYe 4 ; 12. R B B, x 100, H.E 38
BB:8UIR% ; CF: B R4 45 ; CSM: 3 L, CT: £5 45 41 41 E: LB ; GC: AR 41 il ; GCG : 1 78 BURLY R AR R 40 Il s GOV : 77 R 9 & W I AR R
M ; GG: B AR ;GP: B /MU LP: [ A B LSM: AL LV : R ELE s M2 [8] B ; MSC: B ¥ 40 WA 41 s NP M 2 M\ 5 OG: 38 iR A5 S 3K i 5 SC: 45
S )2 SCE: BUZ MR | B 5 SE: i F b B2 s SMR T )2

Plate |

1. Transverse section of buccopharyngeal cavity, x 100, Masson’ s trichrome staining; 2. Transverse section of buccopharyngeal cavity, showing mucous
secretory cell and goblet cells with visible granule; x 400, Masson’ s trichrome staining; 3. Transverse section of whole oesophagus, x 100,
Haematoxylin/eosin staining; 4. Transverse section of oesophagus, showing glands, x 400, Haematoxylin/eosin staining; 5. Transverse section of
oesophagus, showing simple columnar epithelium and squamous epithelium, x 200, Masson’ s trichrome staining; 6. Transverse section of cardiac
stomach, x 100, Masson’s trichrome staining; 7. Transverse section of cardiac stomach, showing goblet cells with visible secreting vesicles, x 1000,
Haematoxylin/eosin staining ;8. Transverse section of fundic stomach, showing gastric glands and gastric pits, x 400, Haematoxylin/eosin staining; 9.
Transverse section of pyloric stomach, x 100, Masson’ s trichrome staining; 10. Transverse section of intermediate intestine , showing brush border and
goblet cells with visible granule, x 1000, Masson’ s trichrome staining; 11. Transverse section of intermediate intestine, x 200, Masson’ s trichrome
staining; 12. Transverse section of cranial intestine, x 100, Haematoxylin/eosin staining

BB :brush border; CF:collagenous fibre; CSM: circular layers of striated muscle; CT: connective tissue; E: epithelium; GC: goblet cell; GCG: goblet
cells with visible granule; GCV: goblet cells with visible secreting vesicles; GG: gastric glands; GP: gastric pits; LP: lamina propria; LSM: longitudinal
layers of striated muscle; LV :lymphatic vessel; M: mesothelium; MSC: mucous secretory cell; NP: nerve plexa; OG: oesophagus glands; S: serosa; SC:

stratum compactum ; SCE : simple columnar epithelium ; SE : squamous epithelium ; SM : submucosa

B I
1H T ERAEYD, B A R B RIS P (A ), x 10052 Hi M AR T, b B 40 M0 B B B PR S 2 (A ), % 10053, PR YT, B R
400 PR BRYEBE MR ARG MR (A ), x 20054, B HA TR YT, b Bz 40 0 B8 BB MRS 1 (4 ), x 40055, B BT ITEAR U1, A 1B 8 7 i A 4
(1), x20056. BHEL, BA BB RIEFHEE(A ), x200;7. REEY, EESHREFEBAM (), x200;8. HITTTHED, L&
AR (A ), x 200;9. B TRBEE YT, BRE S h (A ) BRYE (A) TR A (x )RR A, x 400;10. G A& Y], LR & H (4 ) R
(A KB, T LR R A () B HTH 2 , x 400
VEET: 8 3~ 6 HUKAYI I, R N A 8 U1

Plate 1T

1. Section of the pyloric caeca of stomach, epithelial cell showing alkaline phosphatase activity( 4 ), x 100;2. Section of the cranial intestine, epithelial
cell showing alkaline phosphatase activity( 4 ), x 100;3. Section of the intermediate intestine, epithelial cell showing acid phosphatase activity( 4 ), x
200;4. Section of the pyloric stomach, epithelial cell showing carboxylic esterase activity ( 4 ), x 400;5. Section of the cardia stomach, lamina propria
showing carboxylic esterase activity( 4 ), x 200;6. Section of the fundic stomach, lamina propria showing non — specific esterases activity( 4 ), x 200;
7. Section of the oesophagus, epithelial contains acidic mucous cell( 4 ), x 200;8. Section of the cardia stomach, epithelia contains neutral mucous cell
(%), x200;9. Section of pyloric stomach, showing neutral ( 4 ), acidic (4 )and mixed( * ) mucous cell, x 400;10. Section of caudal intestine,
showing neutral ( A ),acidic (4 )mucous cell,and acidic( 4 ) mucous cell gradually manifold, x 400

Explanation: Figure 3 — 6 are frozen slides, the other figure are paraffin section
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