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( 3%)
B , 1h
, 1/3~1/2,
R 24~30°C, pH 8.0+0.3,
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Tab.1 Nutrition of the basal diet
(%) 0.5% 1.0% 1.5%
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(ANOVE) ,
LSD , +
2 %R
21 EHHZEBHNFB LG OFEmR
FRF R
2 , ,
IL-2 IL-6 IFN-a
0.5% (P<0.01);
1.0%  IL-2 IL-6
(P<0.01), IFN-o (P<0.05); 1.5%
IL-2 IL-6 IFN-a ,
(P>0.05)
22 HEAE BT B S 0 AR
3 , , LZM
CAT SOD , C3 C4
, ,CAT SOD
, LZM , C3 C4
) ; 0.5% LZM
(P<0.05), CAT  SOD
(P<0.01), C3 (P<0.05), C4
(P<0.01); 1.0% CAT
(P<0.05), C4 (P<0.05)
23 EWRS AR A B8 G AL
A+ )% 7R
4 48 d ,
, TP , 0.5%
1.0% (P<0.01), 1.5%
(P<0.05); UREA ,
0.5% (P<0.05),  1.0%
39 /6



e IRkE REPOATS

*2 BHEHESEXNRHTARENERABRETFKERS M

Tab. 2 Effect of laminarin on serum cytokines in Epinephelus coioides

0.5% 1.0% 1.5%
IL-2(ng/mL) 2.5672+1.2571 9.7052+4.9142* 6.3456+3.9604* 4.4108+1.6744
IL-6(ng/mL) 99.4647+7.3075 145.1184+36.5544" 138.3521+42.8017% 121.4316%14.4479
IFN-a(ng/mL) 152.4544+63.3184 269.5432+81.3602* 214.8572479.1872° 177.4504+49.2697
: (P>0.05), (P<0.05),

(P<0.01), 3

*3 BEHESENRTARENEEFRERKRIERNZNE

Tab.3 Effect of laminarin on non-specific immune response in Epinephelus coioides

0.5% 1.0% 1.5%
LZM(U/mL) 46.32+9.82 59.49+19.28a 51.85+23.62 52.04+13.35
CAT(U/mL) 1.12+0.68 2.45+1.27A 1.57+1.40a 1.25+0.62
SOD(mg/mL) 45.68+6.56 72.97+19.49A 53.25+24.36 48.84+14.66
C3(g/L) 0.162+0.011 0.149+0.026a 0.157+0.022 0.16120.031
C4(mg/L) 9.376+0.476 5.153£0.992A 6.454+0.810a 8.349+1.451
#4 BEHEZBENNTAMEMBFELERNFM
Tab. 4 Effect of laminarin on plasma biochemical parameters in Epinephelus coioides
0.5% 1.0% 1.5%
TP(g/L) 41.13+6.07" 44.38+8.14 46.37+11.724 42.7549.36"
UREA (mmol/L) 2.95+0.994% 2.39+0.074° 2.51+0.30% 2.56+0.35"
CREA(mmol/L) 441.63+187.66™ 426.25+141.524° 404.00£173.514 335.25+146.35"°
ALP(U/L) 233.12+74.584% 171.13+39.204¢ 269.37+141.86° 168.37+44.83A¢
AST(U/L) 247.88+79.714% 250.75+65.784 223.87+86.014% 265.25+84.104%
ALT(U/L) 13752.62+80974 14125.25+9383.02"° 13169.25+7819.34"¢ 11632.50+4731.724%
: (P<0.01), (P<0.05),
(P>0.05)
1.5% (P>0.05); CREA , ,
, CREA , 1.5% ,Ryu 14
(P<0.05), 0.5% 1.0% ,
(P>0.05); 0.5% 1.5% ALP , T (CTLs) (LAK5)
1.0% , (P>0.05); , IL-2 Smith [
0.5% AST (P<0.05), 300 mg/L LJPS LPS
1.0% 1.5% AST , IL-6(P=0.0289)  IL-8(P=0.0245)
(P>0.05); ALT, , ,
ALT ; (P>0.05) , IL-2 IL-6 IFN-q
3 itk .
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Effects of laminarin on blood parameters of Epinephelus
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Abstract: This study was conducted to evaluate the effects of laminarin on the immunological and biochemical
parameters of Epinephelus coioides. 120 fish was randomly divided into four groups. The fish in blank control
group was fed with basal diet, while the fish low, medium and high doses of laminarin groups was fed with the basal
diet supplemented with 0.5%, 1.0%, and 1.5% laminarin, respectively, for 48 days. Then the cytokines and blood
biochemical parameters (IL-2, IL-6, IFN-a, TP, UREA, CREA, ALP, AST, ALT, LZM, CAT and SOD) were inves-
tigated. The levels of cytokines ( IL-2, IL-6 and IFN-a) were higher than those in the control group, the levels of
total protein and the activity of LZM, CAT and SOD were also higher than those in the control group. But the levels
of C3, C4, UREA and CREA, and the activity of ALP were lower than those in the control group. There was no
marked difference in the levels of ALT and AST in control and treated groups, suggesting that the supplementary
feed had no adverse effect on the function of liver or kidney. These results suggest that laminarin can modulate the

immune response of E. coioides.
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