2012 5, 19(3): 445-452
Journal of Fishery Sciences of China

DOI: 10.3724/SP.J.1118.2012.00445

wKAA L, BREE, AEE, pAE, 258, L, TS

1. , 100068;
2. , 530021;
3. 116023
WE: (19£1)C 32+1 , (26.02+0.30) g (Platichthys stellatus)
5 10 15d( S5 S10 S15 ), 20d R
.85 ,  Sl0 SIS ,
, S5 s S10 S15 , )
s S5 ,S10 SI15 R 5 104,
FESES: S917 EKFRARRD: A XEHES: 1005-8737-(2012)03-0445-08
[1-2]
, (Platichthys stellatus), Starry
, flounder, ) (Pleuronec-
(Clupea haren- tiformes) (Pleuronectidae) (Pleuro-
aus) (Pleuronectes platessa)m (Salmo nectinae) , ,
gairdneri)[4] (Silurus meridionalis Chen) &) (81 ,
(Sciaenops ocellatus)'® ,
[9-10]

Yz BER: 2011-07-27; 1817 H#A: 2011-11-29.
HEEWME: (2008203002).
E& &N (1982-), ,

BIEEE: )

. Tel: 13426476977, E-mail: zhangshengli998@163.com

. Tel: 0411-84762875; Email: zhgjiang@dlfu.edu.cn



446 19

[11-17]

>

2
, 2.1
1 ) ,
11 ) )
(26.02+0.30) g, , , , 2
2008 2 , S5 , S10 S15
10d 2 (7:30 17:30) , , ; ,
( ), ; , ,
1.2 , S5
2008 3 , S1I0  S15 , S10
S15
(26.02+£0.30) g 14 / 2.2
(50 L) , 2.2.1 ,
, (19£1)C, , ,
32«1, pH 7.90+0.15, , ( I-1)
, 2 ( ) ,S5 S10 SIS ,
1.3
4 , 0 d( S0) (P<0.01, 1)
5d(S5) 10d(S10) 15d(S15), , , (
20 d, 35d 14 , -4 1-7 1-10)
3 , 12 ( 1D, S15
( I-19) S5 S10 Si15
1.4 )
(P<0.01, 2)
2 , , , ,
Bouin , 24 h 70% R S5 s
, , 5 um, S10  S15 ,
Olympus , 20 (S10  : P<0.01; S15 : P<0.05, 2)
, 2.2.2 ,
15 ,
SPSS13.0 ( 1-2) , S5

Excel2003 , Photoshop7.0 ( I-5),



3 : 447

(P<0.01, 3)  S10 SIS (P<0.01,  4) ,
, S10 S15 , , S5
, (P<0.01, , (P>0.05); S10 S15
3), : S10 , , (P<0.01,
S15 , , 4)
( -8 I-11) 2.2.3
, S5 SI0 : : : (
(P>0.05); S15 1-3) , S5 (  1-6),
, : S10 SIS ,
(P<0.01, 3)  I-14 1-17 1-20) S5 : ,
S10 SIS , , ,
, (19 I-12) ,S5 S10

*1 ERSRIBNERREE LRARSENTL
Tab. 1 Height changes of stomach epithelia of Platichthys stellatus at the end of starvation and re-feeding.
n=3; X £SD; pm

group at the end of starvation at the end of re-feeding
SO 52.63+2.63 53.51+4.02 50.88+1.52 52.63+2.63
S5 45.61£1.52" 56.14+4.02
S10 40.35£1.52" 48.25+1.52
S15 29.82+1.52" 52.63+1.08
ek (P<0.01).

Note: ** donates significant difference compared with control at 0.01 level.

F2 ERNSRIEMBREREENEEENT K
Tab.2 Thickness changes of stomach muscle layer of Platichthys stellatus at the end of starvation and re-feeding
n=3; X £SD; pm

group at the end of starvation at the end of re-feeding
SO 135.09+4.02 195.61£1.52 216.67+1.52 237.72+4.02
S5 178.07+3.04™ 192.98+4.02
S10 193.86+1.52" 203.51+3.04™
S15 153.51+1.52" 226.3245.26
¥ (P<0.05) , ** (P<0.01).

Note: * donates significant difference compared with control at 0.05 level and ** donates significant difference at 0.01 level.

#z3 EHNSINBENBERRER LRARSENT
Tab. 3 Height changes of gut epithelia of Platichthys stellatus at the end of starvation and re-feeding
n=3;x £SD; um

group at the end of starvation at the end of re-feeding
SO 38.60+1.52 44.74+2.63 38.60+1.52 44.74+0.00
S5 30.70£1.52" 43.86+4.02
S10 26.32+0.00" 39.47+2.63
S15 24.56+1.52" 38.60+1.52"
sk (P<0.01).

Note: ** donates significant difference compared with control at 0.01 level.
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F4 ERNRYUHMBEREENEEENT K
Tab. 4 Thickness changes of gut muscle of Platichthys stellatus at the end of starvation and re-feeding

n=3; X £SD; pm

group at the end of starvation at the end of re-feeding
S0 40.35+1.52 60.53+2.63 89.47+4.56 92.98+1.52
S5 56.14+4.02" 60.53+0.00
S10 78.95+2.63" 72.98+1.52"
S15 64.91£1.52" 77.19+3.04™
s HE (P<0.01).

Note: ** donates significant difference compared with control at 0.01 level.
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Effects of starvation and subsequent feeding on morphological and
histological structure of digestive system in Platichthys stellatus
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Abstract: We evaluated the effects of starvation and subsequent re-feeding on the structure of digestive system in
Platichthys stellatus. We documented changes in morphological and histological structure by observation of paraf-
fin-sectioned gut tissue. Groups of fish (mean weight 26.02+0.30 g) were starved for 5 (S5), 10 (S10), or 15 (S15)
days. A control group was fed as normal. All fish were held at at (19+1)°C and 32+1 salinity. We observed
changes in the morphological structure of individuals in groups S10 and S15. The gastric volume decreased and
the gastric wall thinned; the tube wall of the intestine was thinner and transparent while the mesentery was
shrunken. The hepatopancreas was atrophied and its color changed from pink to deep yellow. The changes in
structure were more evident in groups S10 and S15 than S5. The height of the epithelial cells, gastric gland cells,
and the secretory granules in the stomach all decreased and the cell boundary became blurred. There was a de-
crease in the height of the epithelial cells and the rugae in the intestine. The striated border also decreased in
height, and was even absent in some individuals. We observed an increase in the number of goblet cells, the he-
patic tissue was compacted, and there was a decrease in lipid volume and the number of secretory granules in he-
patic cells, while the cell boundary become blurred. We observed some degree of recovery following resumption
of feeding. Our results suggest that P. stellatus are able to tolerate 5—10 d starvation, beyond which irreparable
damage is likely to occur to the histological structures of the digestive system.
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1. S0 , X200; 2. SO , X200; 3. SO , X400; 4. S5 , X200; 5. S5 , X200; 6. S5 , X400; 7.
S10 , X200; 8. S10 , X200, 9. S10 , X400; 10. S15 , X200; 11. S15 , X200,
12. S15 , X400; 13. S5 , X200; 14. S5 , X200; 15. S5 s
x400; 16. S10 , x200; 17. S10 , x200; 18. S10 , x400; 19. S15

, X200; 20. S15 , X200; 21. S15 , X400. BBM: ; CE:
; EG: ; GC: ; GP: ; GS: ; HC: ;LV: ; MF: .

Plate I  Histological structure of stomach, intestine and liver in Platichthys stellatus of different groups
1. Gastric glands of SO, x200; 2. Intestines of S0, x200; 3. Liver of S0, x400; 4. Gastric glands of S5 after stavation, x200; 5. Intestines of S5
after stavation, x200; 6. Liver of S5 after stavation, x400; 7. Gastric glands of S10 after stavation, x200; 8. Intestines of S10 after stavation,
x200; 9. Liver of S10 after stavation, x400; 10. Gastric glands of S15 after stavation, x200; 11. Intestines of S15 after stavation, x200; 12.
Liver of S15 after stavation, x400; 13. Gastric glands of S5 after subsequent feeding, x200; 14. Intestines of S5 after subsequent feeding, %200;
15. Liver of S5 after subsequent feeding, x400; 16. Gastric glands of S10 after subsequent feeding, x200; 17. Intestines of S10 after subsequent
feeding, x200; 18. Liver of S10 after subsequent feeding, x400; 19. Gastric glands of S15 after subsequent feeding, x200; 20. Intestines of S15
after subsequent feeding, x200; 21. Liver of S15 after subsequent feeding, x400. BBM: striated border; CE: columnar epithelial cells; EG:
eosinophilia granule GC: goblet cells; GP: gastric pits; GS: submucous layer; HC: hepatic cell; LV: lipid vacuole; MF: muscular layer.



