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Abstract : This paper reports the effects of long-term starvation on non-specific immune parameters of Grass Carp
( Ctenopharyngodon idellus) . Fish with body weight (31. 86 +1.47) g were randomly divided into two groups
(the control group and the starvation group) , and three parallel samples were investigated in each experimental
group. Cytotoxicity of natural killer cells against K562 in the spleen and head-kidney was detected by LDH
releasing assay when the fish were starved for 15, 30, 45 or 60 d, and the activities of lysozyme in the serum
and hepatopancreas and alkaline phosphatase in the serum were also examined. The results indicated that under
starvation stress the natural killer activity was significantly lower in starvation group than that in control group in
the kidney and spleen of the Grass Carp fingerlings (P < 0.05), and the activity no longer prominently
decreased as starvation time extended. The activity of lysozyme in the serum and hepatopancreas showed the
trend of first-decrease-then-increase with the increase of the starvation time and the activity of alkaline phosphatase
in the serum was significantly lower compared to the control group on 15 d, 45 d, and 60 d, which maintained at a

constant level after 30 d. All these results suggest that under long-term starvation stress the non-specific immune
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level of Grass Carp fingerlings decreases. Natural killer cell activity is one of the critical indexes to evaluate the

cellular immunity, which is more specific and sensitive than the activity of lysozyme or alkaline phosphatase.
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Table 1 Formulas and nutrient compositions

of trial diets

JEUR 2 F i (% )|| FURHA R T (%)
Ingredients Content || Ingredients Content
A JH 3

?QD*EI 310 50%'5 s ‘ Lo
Soybean meal Choline chloride

LT g TN
kPRI 20.0 E EXIR7/ . 0.5
Rapeseedmeal Minerals premix
/N#ER Wheatbran 19 1 AL Salt 0.3

1 37 My A= I\ Q‘
e 0.0 || EEFE 0.2
Cotton seed meal Vitamins premix
KM Rice bran 5.0 FEAE TR
i3 Fish meal 5.0 (KTFFE)
TAI# Wheat flour 5.4 Nutrient ingredients
7 e (air-dried samples)
Monocalcium 1.5 HEE Crude protein 33.0
phosphate MG Crude lipid 5.3
KG9 Bean oil 1.0 MLEF4E Crude fibre 7.2

B4 A0 YR T T AR R A
Vitamins premix and minerals premix were obtained from

Dening Bio-Tech inc.
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Table 2 Effects of starvation on natural killer

cell activity in the spleen and head-
kidney of Grass Carp(n=5)

RERB(D (e )

Days of Head-
’ Group Spleen

sampling kidney

X HRZH
The control 23.93 £0.77° 13.63 +1.63¢
group CG

DligkZH

The starvation

15

6.20 £0.47* 10.08 +3.64*
group SG

X IR
The control 24.15 +3.26°! 13.06 0. 80°
group CG

PLRZH

The starvation

30

8.65+1.87% 8.02+3.20°
group SG

Xf B
The control 24.50 +2. 98! 13.42 £2.13¢
group CG

PlikZH

The starvation

45

7.39 +1.80" 8.26 +2.11°
group SG

X} A 2]
The control 22.27 +2.73%0 7.59 +1.28%
group CG

DLkl

The starvation

60

13.66 £1.67¢ 10.46 +2. 05
group SG

R PRSI A Rl B s 22 5 3, TR,
Means not sharing the same letter in the same row indicated

significant difference at P <0.05. The same as follows.
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AR, ZEDUEK 15 d 30 d BF Iy o i % s
WEPET R R 22 57 AN 2 AR LR 45 d I it 35
TR IR 7E 60 d I RRAR, S50 IR AH T W
25, ENFBEE 15 d 5% B4 02 5,30 d
Bf i 2 v T RRZH  7E 45 d DURA TR B 5
ME(3),

R3 YUERNE X R & i 7 F0AT AR A

A E AR
Table 3 Effects of starvation on lysozyme

activity in the serum andhepatopancreas
of Grass Carp
REEREL(d) . M5 (n=4) MFEEME(n=5)
20531 .
Days of Serum

Gi
roup (U/mg prot)

Hepatopancreas

sampling (U/mg prot)

X
The control 3.63 £1.29° 14.91 +0. 06"
group CG

YUk

The starvation

15

4.07 £1.25* 15.31 =1.21"
group SG
X HEZH

The control

3.43 £1.70* 18.09 £3. 84¢
group CG
PURZH

The starvation

30

3.63£0.92¢ 24.82 +1.77¢
group SG
Xof I 20

The control

9.89+0.90" 34.11 +3.79°
group CG
PUkZH

The starvation

45

17.19 £2.39¢  20.20 0. 66*
group SG
X MR 2H

The control

8.04 £0.45" 10.59 +1.67*
group CG
YUK

The starvation

60

8.89£2.41> 8.31£0.98"

group SG

2.4 YUREME X E A i 7 o R R B R
ap=A1 IR RGN RYRE 5 =AW (1R R R e R0
BTG TE(F 4) . SXTRBAM L, ZEYLE 15 d|
45 d.60 d B, B ol 1 G 1) 3 1 R R L
TZH B BERR B SE AR, ZEVLIR 30 d LU, Bifl
VAR ] A Bl IR R A R e
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Table 4 Effects of starvation on alkaline phosphatase

activity in the serum of Grass Carp (n=4)

RFERE(d LR}
7i<1:iDayfé(z)f( : %H%IJ SeruFrJn
sampling Group (U/mg prot)
15 Xt B ZH The control group CG 4.27 +0. 15%
YLERZH The starvation group SG  2.76 0. 25
20 X B840 The control group CG 3. 64 +0. 07"
YUERZH The starvation group SG = 3.77 +0. 34
45 Xt B8 ZH The control group CG 4.60 +0. 10¢
YUK The starvation group SG 3. 91 +0. 11b*
60 X H&ZH The control group CG 4.02 £0.26%
Y4 The starvation group SG  3.55 +0. 46"
3.4 i’
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(K-, DRI BT A Ao JRUA AR Ff AR A S 1
T A Y AR AR T
3R, BOA 22 = HE A0, X5 NK 4 i
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Bt AR NK 40 A, SR e BRI T
NK 4 4 52 (R 47 0 A, 25 R 3R W], A6 1
25% ~29% #0 N HA AR S A 40 MO 7 1 20

J R A 42% ~45% IIEAIIE S L 5 A
SR NK 40 0 A R A8 A UL
S B AR A B 2 B R R SR AKF
FESZE R YLK 15 d B UKL ARG F AR R
i 0 AR AT R AR T, Bl KRR e 7E—E
7, Uk BRI DL i I R 1 #2844
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Z40 AN SR ERLRE T [ AU S5 KL AU
AMA C3 TS — RIS LR ks . Mk
BRI S e 22U R NK 20 I 7E W 2 vp 52
AR B (B 7 g2 2 rp 52 AR MR 0
R, X FTRESE H T3k B AL SUFE f0 2K fye
JIT AR 9 3t (6 AN [) LA e B3 v 35 1 NK 20 Y
FEBIA RS R Y ZE IR YL a2k
BUsATA T B B0 S B 1 L]
3.3 YUERME X E & i 7 0BT B AR A H B
RSN U R LR E S ) RIS S
IR AR S B B 10 h R E EAE ], WMo o
%:25] TEAT 28 YLk ot it ] g o ( Cyprinus carpio)
APV AE RGN B TR 4 ~8 d
R IE] PN I 0 3 T T o AT 1S, (B
Fo TEYUHK 8 ~ 12 d s ] ALY HH AR5 T Al 55
N, 2R PhAMESE S X e it
WHFE LI, M A R R E YL 18 d J5 B3
TR, T E LR (0 ~ 6 d) X B R Gy )
T HA AL (12 ~ 30 d) fdi i i fa
FRENLRE T R, 000 25 20T BRI LA Bl 36 XoF
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AEAEAR 52 I, 2 LR il & 2 3E f i
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PAPRAIEAE E BT AR A5 £ ) (AL 107 852 28] A 30 i
REF7/E30 2 I R 0 SEE R AKP (7R
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BRI, B AR AKP (9 36 1, HE S HLAA S By T
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Fhi, I HAE 60 d BEHLR AKP 3 M 5 i — B
W AR S MRS R A BRI 3 1
HH R e LR 3 RS T s B ) 5 A
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pNURI D IRE ik WS N E Py Vi el
A VA TR A P B R B e, PRI
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