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(Haliotis discus hannai Ino) ( ,

2004) ,VE  Se
, VE Se
, VE Se
1
1.1
VE(VE
) Se( ) mg/kg ): Go(0, 0);

G1(200, 0.2); G,(200, 0.4); G3(200, 0.8); G4(400, 0.2);
Gs(400, 0.4); G4(400, 0.8); G7(800, 0.2); Gg(800, 0.4);
Go(800, 0.8), 1.6—1.8mm

0.5cm , 40 ,

F 1 EaiEREEB (o/kg)
Tab.1 The composition of the basal diet (g/kg)

(9) (@)
412 2
227 Ca(H,POq), 20
250 C 2
52 10
5 6
10 2
(__ve) ’
: : VA 40000001U; VD 2000001U; VB; 5g/kg;
VK 10g/kg; VB, 15g/kg; 409/kg; 25g/kg;
2.5g/kg; 800mg/kg; 15g/kg; VB, 20mg/kg; VBs
8g/kg : ; 90mg/kg; 3mg/kg; 12mg/kg;
1lg/kg; 16mg/kg; 10g/Kkg; 60mg/kg
1.2
1, (70%
45x30cm) | 25 ,
8—10,
, 1,
, 4
24h 0 , 3
10 . 2 4
2 10 , 3
2 , 2 25 |/
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min) 80 ,
. 0.59
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(0, 10000r/min, 30min) ,
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mg ODyg9 0.001
15 (GSH, glutathione peroxi-
dase)
DTNB , (GSH)
1.6 (T-AOC, total anti-oxidant activity)
1.7
SPSS11.5 LSD
, P<0.05
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2.1 0?
o> 2 VE
VE Se OF (P<0.05), Se 0%
(P>0.05), VE Se
2 4 Gs 0% (P<0.05),

4 0% 2
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%2 VE# Se X LWEMINMMEHERAST

(0O*)(OD) &Y &

Tab.2 Effects of vitamin E and selenium on reactive oxygen
intermediates (0?") (OD) in hemocytes (mean+SD, n = 3)

0 2 4
Go 0.19+0.02° 0.27+0.04° 0.190.03"
Gy 0.19+0.02° 0.30£0.02" 0.25+0.05%
G, 0.190.02° 0.28+0.03° 0.19+0.01°
Gs 0.19£0.02° 0.39£0.03% 0.20£0.01%
G, 0.190.02° 0.39+0.02% 0.20£0.01%
Gs 0.19+0.02° 0.38+0.02% 0.26+0.04%
Gs 0.19+0.02* 0.39+0.05% 0.21+0.01%
Gy 0.190.02° 0.38+0.01% 0.260.03®
Gg 0.190.02° 0.410.07° 0.28+0.02°
Go 0.19£0.02° 0.32£0.05®°  0.27£0.05%
Ve P=0.001 P=0.001
Se P=0.960 P=0.426
VexSe P=0.008 P=0.006
2.2 PO
PO 3 2
VE Se VE Se PO
(P<0.05), 4 Se (P>0.05)
2 , Gg PO : Gs
(P>0.05) 4 , Gz PO
(P<0.05), Gs Gg G
(P>0.05), PO 2

= 3 VE A Se X FLANEXER M E A PO(U/mI)RI S Mg

Tab.3 Effects of vitamin E and selenium on PO (U/ml) activity

in serum (mean+SD, n = 3)

2.3 T-AOC
T-AOC 4
VE Se VE Se T-AOC
(P<0.05) 2 G, T-AOC ,
Gy Gg (P>0.05) 4
Gy T-AOC (P<0.05), Gs Gj
2.4 GPx
GPx 5
VE Se VE Se GPx
(P<0.05) , Gs  GPx
(P<0.05), Gs G, , 3
(P>0.05) 4 ,G;  GPx (P<0.05),
Gy G, (P<0.05)
2.5 T-AOC
T-AOC 6 2 ,
VE Se VE Se
T-AOC (P<0.05), 4 , VE
T-AOC (P>0.05) 2 , Gz T-AOC
(P<0.05), 4 Ge (P<0.05),
Gs (P>0.05)
3
VE Se
, VE Se

Fz 4 VE FA Se 3 FLYYEM I E DI E b8
(T-AOC)(1U/mI) &Y £ i
Tab.4 Effects of vitamin E and selenium on total anti-oxidant
activity (T-AOC) (1IU/ml) in serum (mean+SD, n = 3)

0 2 4 0 2 4
Go 2.44%0.38° 2.45+0.01 2.55+0.09° Gy 13.56+0.68°  17.62+0.42° 17.44+0.43¢
G, 2.44£0.38° 3.19+0.11° 4,780.23% G 13.56+0.68*  20.85+0.98"  20.63+0.27“
G, 2.44+0.38° 3.28+0.04 5.15+1.62° G, 13.56+0.68"  28.54+2.22° 22.09+1.55"
Gs 2.44+0.38° 4.68+0.11° 3.42+0.05% Gs 13.56+0.68°  20.98+1.34%  24.34+0.26%
G, 2.44£0.38° 7.83£0.05° 2.86+0.05° Gy 13.56+0.68°  24.50+5.97®  20.67+0.45°
Gs 2.44£0.38° 9.39+0.62° 3.05£0.01° Gs 13.56+0.68°  22.3520.64®®  24.68+0.59®
Gs 2.44%0.38° 5.62+0.01° 9.59+0.21% G 13.56+0.68*  21.93+0.64  17.53%1.25°
G, 2.44£0.38° 7.48+0.03" 9.97+0.17° G, 13.56+0.68°  19.17%0.52° 20.06+0.81
Gq 2.44%0.38° 6.79+0.19° 8.3620.11° Gs 13.56+0.68*  23.7+2.73%® 22.44+1.03"
Go 2.44+0.38° 9.78+0.23° 4.94+0.17% Gs 13.56+0.68°  19.75+1.33  27.66+0.97°
Ve P=0.001 P=0.001 Ve P=0.001 P=0.001
Se P=0.001 P=0.288 Se P=0.021 P=0.001
VexSe P=0.001 P=0.001 VexSe P=0.044 P=0.001
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Tab.5 Effects of vitamin E and selenium on glutathione per-

oxidase (GPx) (U/mg prot.) in hepatopancreas (mean+SD, n = 3)

0 2 4
Go 1.06+0.02° 1.10+0.03° 1.95+0.01°
G, 1.06+0.02° 1.12+0.01° 2.130.05™
G, 1.06+0.02? 2.88+0.11° 1.90+0.09°
G; 1.06+0.02? 3.04%0.06° 2.00£0.11°
G, 1.06+0.02° 2.54+0.68™  2.35%0.04°
Gs 1.06+0.02° 2.94+0.05° 2.1240.03"
Gs 1.06+0.02° 1.80+0.25" 1.35+0.02°
Gy 1.06+0.02° 2.5520.07°  2.92+0.05°
Ge 1.06+0.02? 2.67+0.09®  1.83%0.05°
Go 1.06+0.02? 1.49+0.02° 0.91%0.08°
Ve P=0.001 P=0.001
Se P=0.001 P=0.001
Ve Se P=0.001 P=0.001

Fz 6 VE 0 Se X JLAEXUIAFRRRR P 2 E L aE
(T-AOC)(1U/ml) &Y £ 1
Tab.6 Effects of vitamin E and selenium on total anti-oxidant
activity (T-AOC) (1U/ml) in hepatopancreas (mean+=SD, n = 3)

0 2 4
Go 14.78+1.07*°  19.37+0.63° 9.41+0.17°
G, 14.78+1.07*  20.74+0.54"  11.44+0.82*
G, 14.78+1.07*  23.36+1.64° 16.47+0.78%
G; 14.78+1.07*°  28.33+0.72° 12.54+1.01°
G, 14.78+1.07*°  19.67+0.32° 12.3240.94%
Gs 14.78+1.07*  20.72+0.55°°  17.61+1.08°
Gg 14.78+1.07*  22.51#0.79°  15.36+0.68%
Gy 14.78+1.07*°  19.28+0.39° 10.71+0.62%
Gg 14.78+1.07*°  17.55+0.79° 14.22+1.25"
Go 14.78+1.07*  22.50+1.72°  18.04+1.91°
Ve P=0.001 P=0.173
Se P=0.001 P=0.001
Ve Se P=0.001 P=0.001
( , 2006), (
, 2007), , VE
, Se (Avanzo et al, 2001) VE
Se CAT GPx GR
, Se CAT SOD GPX GR GST
, VE GPX GR (

, 2004)

, VE Se
VE Se
31 VE Se o
 — (reactive
oxygenspecies, ROS), (H,0,)
(0%) (OH) ( , 2007)
( , 1989),
, Sharp
(1993) ,
(A. salmonicida) :
o*
( , 2006) VE Se 0%
3 (
, 2007), Se 0% :
Wang (2006) 2cm
Se
: , Se
VE , VE
, 2 o* 4 ,
o*
027 1 1
3.2 VE #A Se X PO &
(proPO )
(Ashida
et al, 1984) (proPO )
(PO) ,
(Fenneropenaeus chinensis)
PO( , 1995) (
) PO , PO ,
PO PO
( , 2007)
PO , VE Se
VE Se 2 PO ,
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4 Se 2 G , , (1999)
Gs Gy ) , VE Se , VE
VE Se PO , ,  Burk (2008) ., Se
. VE ,
VE Se PO , ,
VE PO : Se ,
PO PO 4
: VE
PO , VE Se ,
VE Se VE Se
3.3 VE Se T-AOC )
(total antioxidative capacity, T-AOC) VE Se VE Se
(1 )
T-AOC 3cm VE Se
400mg/kg 0.4mg/kg
(2007) ,
T-AOC 2 , VE Se VE Se » 2004. E
T-AOC , 4 , 28(5): 496—
502
VE T-AOC , , , 1995.
T-AOC VE Se ,
4 Go , , 26(2): 179—185
VE Se VE , 2005.
Se '
14(2): 97—103
, T-AOC , Se ; , 2005.
T-AOC : , 25(3): 136—
(2005) Se 139
T-AOC , 2006. E
34 VE Se GPx . 12 e
GPx : , , , 2007. 1
, 28(6): 28—30
, (Sec) , 2003.
, (GSH) - , 18(3): 134—
’ . , , 1999. E
, ,6(4): 8—11
(GPx) : , 2007.
( , 2003; , 2005; Fu et al, 2007) +9(2): 72—73
2 VESe VE Se GPx , 1989,
,9(4): 10—13
Shinde ~ (2008) : 7 | 2006,
4 Gy , Se (©%) . , 25
, VE  GPx 100—103
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EFFECTS OF DIETARY VITAMIN E AND SELENIUM ON THE ANTIOXIDANT
SYSTEM OF SHRIMP LITOPENAEUS VANNAMEI

HU Jun-Ru®? ~WANG An-Li', CAO Jun-Ming?

(1. Key Laboratory of Ecology and Environmental Science in Guangdong Higher Education, College of Life Science, Guangdong
Provincial Key Laboratory for Healthy and Safe Aquaculture, College of Life Science, South China Normal University, Guangzhou,
510631; 2. Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou, 510640)

Abstract Litopendeus vannamei (PL 3cm) samples were divided randomly into 10 groups in triplication, each con-
tained 30 individuals. A matrix of three-level by two-factor was designed. The shrimp were fed with vitamin E and sele-
nium for each group, respectively as: G, (0, 0), G; (200, 0.2), G, (200, 0.4), G; (200, 0.8), G4 (400, 0.2), G5 (400, 0.4), G
(400, 0.8), G; (800, 0.2), Gg (800, 0.4), and G4 (800, 0.8mg/kg). The experiment lasted for four weeks during which the
effects of different levels of vitamin E and selenium on O% in haemocytes, Phenoloxidase (PO) activity and to-
tal-antioxidative activity (T-AOC) in serum and hepatopancreas, and glutathione peroxidase (GPx) activity in hepatopan-
creas, were studied. The antioxidant activity was checked at 0, 2, and 4 weeks. The result shows that vitamin E and sele-
nium could enhance the antioxidant ability dynamically. The optimal point of adding scheme was at 400mg/kg vitamin E
and 0.4mg/kg selenium into the basal diets, at which the overall antioxidant system of the shrimp would reach the balance
for fighting against the damage by oxygen radical.

Key words Litopendeus vannamei, Selenium, Vitamin E, Antioxidant enzyme



