2012 11, 19(6): 1027-1033 .
Journal of Fishery Sciences of China 5}1' 0 i’b\

DOI: 10.3724/SP.J.1118.2012.01027

ZFT I, WAF, ROUE, 3 &, EN FFF, At KKk

, 310058
BE: 45¢g (Ctenopharyngodon idellus)210 2, 3 ;
, 7 1x10® cfu/m® (Bacillus) ,
, , M(IgM) C; 44.62%(P<0.05)
54.59%(P<0.05) 8.28%(P>0.05) 45.12%(P<0.01), (LZM)
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Tab. 1 Ingredients and nutritional composition of the basal diet
ingredients /% composition nutritional index 001npositi()/r(:A)((wet v&?eight)
fish meal 2 moisture 9.72
soybean meal 5 crude protein 29.36
cottonseed meal 23 crude fat 3.35
rapeseed meal 27 crude ash 10.88
wheat flour 17 calcium 0.71
rice bran 8 total phosphonium 1.21
lee power 6
malt root 6
premix 5
additive 1
total 100
, 35 ; 1.5 mL eppendorf ,—80°C ,
) ; , 142 0.1g
7 1x10° cfu/m’ 1.5 mL , 09
, mL 0.85% ,
1m’, 15~20°C, 18:00 : 10%
2 8:00 ( 4°C 4000 r/min 10 min, ,
2 h) 9:00 17:00 , 1.5 mL eppendorf ,—80°C ,
2% 4 15
( 15.1
), , ,
1.3 (lysozyme) C3(Complement 3)
28 d , 24 h (Myeloperoxidase, MPO)
12 , (AKP)
: ,4C 24 ,
h ,4°C 4000 r/min 15 min, (
) 1.5 mL eppendorf , —807TC , 15.2
(SOD) (CAT)
) , (T-AOC) (GSH-Px)
,—80C , (GSH)
14 (ASAFR) (MDA)
14.1 05 ¢g ,
10 mL , 4.5 mL
0.85% , 1.6
, 10% 4C Excel ;
4 000 r/min 10 min, , SPSS16.0 ,
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: = ( 3, ,
5 CAT , T-AOC
SOD ASAFR GSH-Px GSH
2.1 28.46%(P<0.05) 81.38%(P<0.01) 108.10%(P<
2 ’ > 0.01) 12.73%(P<0.05) 243.62%(P<0.01), MDA
A/G Cs 44.62% 15.93%(P<0.01)
(P<0.05) 54.59%(P<0.05) 45.12%(P<0.01), IgM 222
; ( 4, ;
LZM  MPO AKP T-AOC GSH-Px ASAFR
(P>0.05) , 49.39%(P<0.01) 18.64%(P<0.01) 32.84%
(P<0.01); SOD MDA
2.2 2.2.1 5 ,
T-AOC SOD ASAFR CAT GSH-Px GSH
2.2.1 MDA 8.02%
x2 FHENEXME&MERERETEFM
Tab. 2 Effect of Bacillus preparation on serum immune of grass carp
n=3; X +SD

index

control group treatment group

/(gL ")total serum protein
/(g-L")albumin
/(g'L™") globulin
A/G albumin to globulin ratio
IgM/(g'L™)
LZM/(ug-mL™)
MPO/(U-L™)
Ci/(gL™)
AKP( /dL)

24.37+2.77 25.02+5.13
19.86+1.33 18.97+0.45
10.13+1.36° 13.65+£2.19°
2.18+0.41° 3.37+1.94°
0.145+0.0069 0.157+0.00443
0.82+0.17 0.96+0.07
44.25+1.66 45.23+1.62
0.49+0.01° 0.71£0.03*
4.67+0.43 5.17+0.23

, (P<0.01);

, (P<0.05).

Note: In the same column, means with different uppercase letters are significantly different (P<0.01); means with different lower case letters

are significantly different (P<0.05).

®3 FHRAFEME&FERELIIEMZIE
Tab. 3 Effect of Bacillus preparation on antioxidant index in liver of grass carp

n=3; X +SD

index

control group treatment group

T-AOC/(U-mL™)
SOD/(U-mL'prot)
ASAFR/(U-g'prot)
GSH-Px/(umol-L™)
CAT/(U-mL™)
GSH/(mg-g ' prot)
MDA/(nmol-mg'prot)

15.74+0.27°

89.79+16.55°
283.71+14.49°
374.52+25.69"

20.22+0.58"
162.86+5.60*
590.41+19.74%
422.18+25.06*

14.99+0.28 15.34+0.4
235.52+19.86" 809.30+23.794
6.34+0.06" 5.33+0.08"

. (P<0.01);

, (P<0.05).

Note: In the same column, values with different uppercase letters are significantly different (P<0.01); values with different lower case letters

are significantly different (P<0.05).
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F4 FRANENEGMERSKINEENR
Table 4 Effect of Bacillus subtilis on serum antioxidant index of grass carp

n=3; X +SD
index control group treatment group
T-AOC/(U-mL™) 4.07+0.65° 6.08+1.36"
SOD/(U'mL™) 22.04+3.17 21.10+1.01
GSH-Px/(umol-L™") 249.57+7.42" 296.09+16.03*
ASAFR/(U-L™") 85.87+2.65" 114.07+2.29*
GSH/(mg-L™) 67.03+3.15 68.41+7.32
MDA/(nmol-mL™") 8.17+0.43 8.28+0.47
, (P<0.01); , (P<0.05).

Note: In the same column, means with different uppercase letters are significantly different (P<0.01); means with different lower case letters
are significantly different (P<0.05).

®5 FRAFEXNESEBEFRERELIIGEMERE

Table 4 Effect of Bacillus subtilis on intestinal mucosal antioxidant of grass carp

n=3; X +SD
index control group treatment group

T-AOC/(U-mL™) 2.51+0.07° 2.71+0.06*
SOD/(U-mg'prot) 11.78+0.198 14.49+0.14*
ASAFR /(U-g"'prot) 60.88+4.535 73.53+2.35%
CAT/(U-mL™) 1.69+0.07" 2.05+0.07*
GSH-Px/(umol-mL™) 21.29£1.178 42.68+0.99*
GSH(mg-g 'prot) 5.49+0.218 8.97+0.20"
MDA (nmol-mg~'prot) 4.66+0.08" 5.26+0.11*

, (P<0.01); s (P<0.05).
Note: In the same column, means with different uppercase letters are significantly different (P<0.01); means with different lower case letters
are significantly different (P<0.05).

(P<0.01) 23.07%(P<0.01)  20.77%(P<0.01) (mlIgM) , B
21.30%(P<0.01) 100.53%(P<0.01) 63.51(P<0.01), (BCR)
12.88%(P<0.01) ,
[11]
3 [12]
3.1 ,
[13]
IgM , C3
[10]
IgM > )
3 2 IgM , (AKP)
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Effects of Bacillus preparation added to culture water on immunity
and antioxidant activities in grass carp (Ctenopharyngodon idella)

LI Weifen, ZHANG Xiaoping, SONG Wenhui, DENG Bin, LIANG Quan, FU Luoqin, ZHENG Jiajia,
YU Dongyou

Institute of Feed Science, College of Animal Science, Zhejiang University, Hangzhou 310058, China

Abstract: This experiment was conducted to study the effects of Bacillus on immunity and antioxidant activities within
grass carp (Ctenopharyngodon idella). A total of 210 grass carp individuals of similar initial weight (45g), were randomly
divided into two groups (three replicates for each group). The control group was fed the basal diet while the treatment
group was fed the basal diet and the added Bacillus preparation. The Bacillus preparation was added every seven days
to the culture water as a concentration of 1x10%fu m™. The results showed that the globulin, albumin to globulin ratio,
immunoglobulin M (IgM) and the complement 3 (C3) level in the serum of the treatment groups increased by 44.62%
(P<0.05), 54.59% (P<0.05), 8.28% (P>0.05) and 45.12% (P<0.01), respectively, compared to the control. However, the
contents of total serum protein, albumin, analyze lysozyme (LZM), myeloperoxidase (MPO) and alkaline phosphatase
(AKP) were not affected by B. subtilis preparation added to culture water (P>0.05). Compared with the control, the total
antioxidant activity (T-AOC), glutathione peroxidase (GSH-Px) and antisuperoxide anion free radical (ASAFR) from
liver, serum and intestinal mucosal of grass carp of treatment groups were significantly higher (P<0.01) than those of
control. The malondialdehyde (MAD) level in the liver significantly decreased, while intestinal mucosal levels signifi-
cantly increased and the serum had no different effect. The results indicated that Bacillus preparations added into cul-
ture water can not only promote the immunity and antioxidant ability of grass carp, but also induce intestinal stress.
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Corresponding author: YU Dongyou. E-mail: dyyu@zju.edu.cn

1972, )
, , : CN35-1097/8S, : ISSN-1006-5601
( ) —
( ) (ASPT)
s 25 R 84 16 10.00 / 60.00
( ), : ,
, :329001040000020
KERAX:

: 7
2361013 :0592-6014562 5678551 :0592-6013055

E-mail: fjsc@fjscs.ac.cn : http://www.fjfish.cn



