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Abstract

Abstract

A feeding experiment was to determine the physiological effects of starvation and
refeeding on the growth, biochemical composition, digestive enzymes and
non-specific immune-response parameters and the histological structure of the
intestines and liver in the Japanese eel, Auguilla japonica and the adaptation strategies
to starvation and compensatory growth mechanisms. Japanese eel with average initial
body mass of (92.07£13.29) g and body length of (40.22+2.20) cm, were divided into
SO group(the control group), S14 group, S28 group, S42 group and S56 group starved
for 0, 14, 28, 42 and 56 days respectively, and refed subsequently for 70, 56, 42, 28
and 14 days. Samplings were performed right after starvation and every two weeks
after refeeding. The results of this study could provide a theoretical basis for the
establishment feeding technology system of Japanese eel healthy culture. The main
results and conclusions of the study were as follows:

1. Effects of starvation and refeeding on the body mass, condition factor, liver index
and the specific growth rates.

The body mass, condition factor and liver index decreased significantly(P<0.05).
The body mass reduced to (74.26+10.19) g from the initial of (92.07+13.29) g after 42
days of starvation, and it reduced to (65.76+9.07) g after 56 days of starvation. The
specific growth rates (SO: 0.3749+0.01, S14: 0.7808+0.01, S28: 1.19214+0.06, S42:
1.823440.04, S56: 3.2893+0.05) had significant difference among all the groups
(P<0.01) after refeeding, while other parameters had no significant difference
compared with those of the SO group. The Japanese eels in S14 group, S28 group and
S42 group showed completely-compensatory growth, while the eels in S56 group
indicated only partially-compensatory growth after comprehensive analyzing the
Japanese eel's body mass and specific growth rates.

2. Effects of starvation and refeeding on the content of glucose, muscle glycogen,
liver glycogen, serum triglyceride, total cholesterol and growth hormone in serum of
Japanese eel.

The serum glucose level of Japanese eel significantly decreased from

I
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(240.00£23.00) mg/dl to (140.394+22.00) mg/dl after 14 days of starvation (P<0.05),
but maintained stable from 28 days of starvation. The total serum cholesterol content
of Japanese eel increased at first and decreased significantly after 56 days of
starvation(P<0.05), while the serum growth hormone level of Japanese eel increased
continuously during starvation. The measured indices except for the muscle glycogen
in S56 group had no significant difference with those of SO group(P>0.05) after
refeeding. It indicated that the liver glycogen of Japanese eel was utilized at first, the
next utilization was lipid, and the last utilization was muscle glycogen during the
starvation.
3. Effects of starvation and refeeding on digestive enzymes of intestine and liver in
Japanese eel

The protease and amylase activities in intestine and liver of Japanese eel increased
at first and decreased later after starvation. Protease and amylase activities slightly
improved, lower than the initial level as a whole at the end of starvation. On the
contrary, lipase activity decreased at the beginning and increased later. It was higher
than that of the SO group at the end of the starvation. After refeeding, protease activity
of eels in S28 group, S42 group and S56 group increased besides S14 group; amylase
activity of eels in S14 group and S56 group decreased, whereas that of eels in S28
group and S42 group increased; lipase activity of eels in S14 group, S28 group and
S42 group increased besides S56 group, the protease activity in intestine and liver of
eel after refeeding was higher than that of eels in initial SO group in general, while the
amylase activity was lower, and the lipase activity improved in intestine but didn’t
change much in liver. In sammary, the Japanese eel protease and lipase activities in
intestine and liver can enhance, but the amylase activity in intestine and liver reduced
after refeeding.
4. Effects of starvation and refeeding on several immune parameters of Japanese eel

Spleen index distinctively dropped, and superoxide dismutase activities

decreased and then increased in serum and liver of eels, while SOD acticity in muscle
increased firstly and then decreased after starvation. Lysozyme activities in serum and
mucus of eels, as well as antibacterial activity in serum, increased firstly and then

v



Abstract

decreased. After refeeding, spleen index, SOD activities in serum and liver caught up
or exceeded those of eels in the SO group, while SOD activity in muscle was lower
than that of the SO group after long term starvation (42 d and 56 d). On the contrary,
lysozyme and antibacterial activities of eels in S42 group and S56 group were higher
than those of the SO group.
5. Effects of starvation and refeeding on intestinal and hepatic histological structure in
Japanese eel

There were no significant alteration both in intestinal and hepatic histolotical
structure during the short starvation period(less than 14 days). After 14 days of
starvation, the effects are different with starvation time: intestinal diameters, heights
of the epithelial cells and the ruga decreased, and the microvilli was deteriorated; but
the number of goblet cells increased; hepatocytes in which the lipid decreased were
shrunk and looked disordered. After refeeding, both tissues recovered, and had no

significant difference with the SO group(P>0.05).

Key words: Auguilla japonica; starvation, growth; digestive enzymes; immunity;

histological structure
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A KRR AT R L R RS DL R R S B AR B,
NERePI R4 B SRR BE M 30 A P 7 (Brett, 1979), HAZ22|ZHi A
MR, JLA YU A K, JUIHOR XTI R BE A2 K2 1 (2.2 (Dou
etal, 2002; Gisbertetal, 2004; Pefiactal, 2005; Douetal, 2005; Shan et al,
2008a; Shan et al, 2008b; Shan et al, 2009). WfFTEW, @ P IE4n(GIFT,
Oreochromis niloticus) VRt PINE IR PIATLG JIE 8 55 Fir b b LU S 1)
HREAC IR Bkadh,  SEYLRSE I & 2 AR i B K Cass, 2009).

TEERI T, TR A (8 AR AR S o AAR SR M 22 5, DAY
(RO R 0 FE 5 . PR IR S AR RURR R By 1) S8 25 SR, 2 Hia Wi
e RIRENEE S, e K, BRI KIS, R A ek
B IRPLZ A B B L I 5 4 R I — Rh P A K, B F 2T
AMEVEA: K (compensatory  growth) B3R 73 V42 K (catch—up  growth) (Miglavs &
Jobling, 1989; Jobling etal, 1994; Zamal & Ollevier, 1995), 1A ALKy ixFf
DA ey BRI S A K, T R 53 PR IR A A 1) S A DR AR K I S AR A
Mz K (compensatory growth) 5 & (Jobling, 2010). BFFTAIN, 152 KA
TEAME E KNG . A8 K BH A (Lepomis cyanellus % L.macrochirus) “JUK-M&”
SEIG ORI, B A 1 A gt AR R0 A (1 1) 2 £ (Hayward et al, 1997).
L8 T B (Lutjanus erythopterus) UG WK B, H AL R M) AL R 4
s AR B AN AR RIS (R A, 2005) . KU VE R B (Hippoglossus
hippoglossus L.)FIIHYRQ2 w-5 w) BB S 38 (K PRI ) AR it v, R
T M KIS (Heide et al, 2006). 4:f(Oncorhynchus mykiss)4fa )Lk
FRBO S Rt A ORI, B T A A KIS (R 585, 2008). DL 5
d F1 10 d Btift(Lateolabrax japonicus)4 etk 2 A KL FE b P24 T 58 4 ks
PR, LR 15 d AR T A AR KRN (B, 2008a) . £T il
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