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Starvation and compensatory growth of Acipenser schrenckii juveniles——EfTects
on digestive organs structure and digestive enzymes activity

GAO Lu-jian'* , CHEN Li-giao', ZHAO Xiao-qin' ,ZHUANG Ping'
(1. College of Life Seiences, East China Normal University . Shanghai 200062, Chinag 2. Exst China Sea Fisheries Research Tnstit-

te, Chinese Academy of Fishery Sciences, Shanghai 2000800, China )

Abstract : The aim of the present study was 1o determine the effect of starvation and re-feeding on digestive or-
gans structure and digestive engymes activity of Amur sturgeon juveniles ( Acipenser schrenckii ), Aller two
weeks acelimation, 160 juveniles | body weight 13 - 16 g, were divided into four groups ( A, B, C and D) re-
spectively, two replicates of 20 fish each } , which were starved for 7, 14, 21 and 0 d { control ), respectively,
then all ve-fed for 30 d. During the experimental period, water temperature | dissolved oxygen and flow rate
were 20 =24 U, more than & mg/L and 20 = 30 L'h, respectively, Before and alter starvation and after re-
feeding for 30 d, three fish, randomly taken from each group, were sampled for stomach, duodenum and liver
analyses on histological and digestive sngvmes activity.

The resulis of histological research showed that morphological and listological structure of digestive organs
were changed by starvation, and the longer the starvation period was, the more the changes were,  After starva-
tion, juveniles' digestive traet decreased in cross-sectional area, while juveniles’ livers were shrunken, and
there was o marked difference in hepatosomatic index between the starved fish and the control (P <0.01),
Moreover, the height of epithelial cells and number of lipid in hepatoeytes all decreased; the gastric gland
cells were shrunken, and the microvilli deteriorated. In the latter period of starvation milochondnions of intes-
tine epithelial cells and hepatoeytes were swollen and their cristaes became ruptured , and parts of nucleoli of
hepatoeytes disintergrated.  Afler re-feeding for 30 d, the structures of stomach, duodenum and liver of fish
starved both for 7 d and 14 d recovered in most extent, while those of fish deprived of food for 21 d did net.

The analyses ol activities of digestive enzymes ( including pprotease | lipase and amylase indicated that di-
gestive enzymes activities ) were influenced markedly by starvation (P <0.05), The activities of three kinds of
ENZYMEs all decreased uharpl].r |:|||l"'ir.|gL the first 7 |1.uj-,'|i starvation. After 7 da}la starvation, the ereyme activities
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tumned to rise to different extent when the fish were kept for starvation. For example, the protease activities in
stomach of fish starved for 14 and 21 d were greatly higher than those starved for 7 d (P <0.01) , while the
protease activity in duodenum rose when the fish starved for 14 days, but decreased when fish were starved
longer, The activities of amylase and lipase in stomach were lower than those in duodenum, whereas the prote-
ase activity in stomach was higher than that in duodenum. Addition to this, the activity of lipase and amylase
in duodenum were higher than those in stomach, which indicated that food in stomach was digested limitedly
by amylase and lipase, Furthermore, no activity of amylase in liver was found in Amur sturgeon before or dur-
ing the whole experiment starvation period.

Key words; Acipenser schrenckii juveniles; starvation; re-feeding; digestive organs ; morphological structure;
histological structure ; enzyme activity

Corresponding author; CHEN Li-giso. E-mail; lqchen@ bio. eenu. edu. cn
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Plate | Changes of morphological , histological and cytological structure of Acipenser schrenckii juveniles,
digestive organs during starvation

lu: Crnss-section of stomach of fed fish, showing gastne glands { GG ) and mucus fold (MF), =20y 1h: Cross-section of stomach of
fish starved for 21 d, showing the shrank and incompact gastric gland cells | columnar epithelivms{ CE) and muscular layer { MU), =
100 ; 2a; Showing primary and secondary mucous folds in duodemim lumen of control fish, observed by SEM, « 850 2h; Showing mu-
vuotis folds decreased in size and number of duodenum lumen, affer 21 d starvation |, observed by SEM, » 430 2¢: Local mumifying of
2a, showing the finger shaped comvex { FSC ) and seeretion ( Se ) on the intestine lumen surface, %6 000; 2d; Local magnifving of 2b,
showing the damaged surfoce of inlestine lumen, the shrank finger shaped conves and decreased secrelion afler starvation, =9 500
Zes Cross-section of amerior intestine of control fish, showing honeycombed mucosa and goblet cells { GG ), o 1005 26; Duodenm epi-
theliums of controd fish had dense microvilli and abundant mitochondrion { Mt} , <21 000; 2g; Microvillis of ducdenum columnar epi-
theliums of fish starved for 21 d were sparse and roptured , 25 000 2h: Mitochondrion cristaes of deodenum epitheliums of fish
starved for 21 d were ruptured and merged , x 28 620; 3a; Cross-section of liver of control fish, showing hepatic cells ( HC) and cen-
iral vein (CV), x25; 3b: Cross-section of liver of fish starved for 21 o, showing hepatic cells and their nucleolus shrank in size, and
contral vedn lumen was narrower than eontrol, x 1003 3¢ Liver of control fish, showing hepatic cells were polvgonal , wnd aliened tight-
Iy, with complete karyotheca, =9 1855 3d: Liver of fish starved for 21 d, showing increased space between hepatic cells, which
kervotheca were misty and karvoplasms were in disnuptured , %5 400; 3e: Hepatic cells of fish of starved for 21 o, showing muptured
and eristaes of mitochondrion, x 15 680,
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