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1 13 ( CAT, caalase)
Tab. 1 Diet formulation and chemical composition of basal diet Beers Sizer [17] PBS
Ingredient content (% ) , 3mL 25C , 0.02mL
Casein 25 00 ,  240nm
Gelatin 6.00 1.4 (SOD, superoxide dismutase)
Dextrin 34 00 L8l 3. 7mL
CM cellulose 5.00 0. 5mlL 25C 0. 3mL 3mmol/ L
Sodium alginate 20 00 ) 325nm 30s P
Vitanin mix, VE free! 2.00 3min
Mineral mix? 4. 00 1.5 (SE'GPX, Se de
SO/ MFO? 3.50 pendent glutathione peroxidase) Bell
Choline chbride 0.50 L1 Immol/ L EDTA, Smmol/ L
Chemical canposition,n= 3 (GSH), 0.2mmol/L. NADPH, 5IU/mL GR,
Crude protemn 25 70 2mmol/ L Na\3 50mmol/L PBS,
Crude lipid 4.61 ,  340nm
Adh 12 48 1.6 ( GST, glutathione S transferase)
! . 1000g 120mg: Habig  Jakoby .
100mg; 30mg; 400mg; 40mg; Immol/ . EDTA, 6mmol/ L. GSH, Immol/L 1-
200mg; 200me; 4000mg; 12mg; VB12 0. 18mg; chlorg 2, 4 dinitrobenzene( CDNB) , 50mmol/ L. PBS,
4000mg; 100, 000 IU; VD3 2000mg; 8N0mg; 340
nm
400mg 1 .
Vitamin mix. : each 1000g of diet ontained thianin HCl, 120mg; rr 7 (GR’ glUtthlone reductase)
Dillio 211

boflavin, 100mg; folic acid, 30mg; PABA, 400mg; pyridoxine HCI, 40mg;
niacin, 200mg; Ca pantothenate, 200mg; nositol, 4000mg; bitin, 12mg VB
12,0. 18mg; ascorbic acid, 4000mg; retinol ace ate, 100, 000 IU; cholecalcif
erol, 2000mg; menadione, 890mg IU; ethoxy quin, 400mg.

2 : 1000g NaCl 0. 4g; MgSO 4+ 7H,0,
6. 0g; NaH,PO,* 2H,0, 10g; KH,PO,, 12. 8; Ca( H,PO,),*H,0, 8g; Fe cit
rate, L Og; Ca lactate, 1. 4g; ZnSO,* 7TH,0, 141 4mg MnSO,* 4H,0, 64mg;
CuSOy4° 5H20, 12 4mg; CoCly* 6H,0, 0. 4mg;KIO;3, 1. 2mg

Mineral mix. : each 1000g of diet contained NaCl, 0. 4g; MgSO,* 7H,0,
6. 0g; NaH,PO,* 2H,0, 10g; KH,PO,, 12. 8; Ca( H,PO,),*H,0, 8g; Fe cit
rate, 1. Og; Ca lactate, 1. 4g; ZnSO4* 7TH,0, 141 4mg MnSOy4* 4H,0, 64mg;
CuSO, 5H,0, 12 4mg; CoCly* 6H,0, O 4mg; KIO;, 1 2mg

31 = 1 1(Soybean oil: Menhaden fish oil= T 1).
1.2
, 6—Tan, 2002 48
15d , 3 )
7 12h;
15.6—20.5C, 31—34,pH 7.5—7.9,
7. 2mg/ L, ; 18: 00—
1900 , 9. 00—10: 00
120d
) 4°C, 30001/ min Smin,

, —70C ,

0. Smmol/L. GSH, Immol/ L. EDTA, 0. Immol/L. NADPH

50mmol/ L. PBS, 340nm
1.8
Tukey ,
EXCEL 2000  STATISTICA™
2
2.1 CAT
CAT 2 Se
CAT (P< 0.05),
VE  CAT (P> 0.0),
(P< 0.05)
Se CAT ; VE , Se
0.2mg/ kg , CAT ;
VE ., Se 0. 6mg/ kg CAT
0.2mg/ kg Se VE
1.5mg/ kg Se  50IU/kg VE
CAT
2.2 SOD
SOD 2 Se
SOD (P< 0.05), Se
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EFFECTS OF DIETARY SELENIUM AND VITAMIN E ON ANTIOXIDANT ENZYME
ACTIVITIES IN ABALONE, HALIOTIS DISCUS HANNAI INO

WAN Min, MAI Kang Sen, MA Hong Ming, XU Wei and LIUFU Zhi-Guo
(Key Laboratory  Maricaulture, Ocean Unversity ¢ China, Qingdao  266003)

Abstract: When attacked by microbes, the immune system of the host can be activated, which induces many changes. One of
them is that the hemocytes can produce reactive axygen intermediate( ROIs)to kill the miaobes. On the other hand, antt oxidant
system is necessary to maintain an appropriate amount of ROls, and keep a good balance between killing microbes and protect ing
itself from hurt by superfluous ROls. Vitamin E( VE) and selenium( Se) are two important canponents of the antt axidant system,
and can eliminate the superfluous ROIs directly or indirectly. In the present study, a two-factorial experment was designed to
evaluate the effects of dietary Se and VE on antioxidant enzyme activities, which can refled the oxidant status of the organisms,
abalone Hdliotis discus hannai Ino. Totally eight semtpurified diets were formulated to provide graded levels of Se( 0, 0. 2, 0. 6,
1. Smg/ kg) and VE( 0, 501U/ kg) . Abalone of similar size( 6 —7cm)were distributed randamly into buckets with re-circulating sea
water. Eight different artificial diets and one control( fresh kelp, Laminaria jgonica) were tested. Each treatment had three repli-
cates. The feeding experiments lasted for 120 days. The culture conditions during this period were as follows: 12 hr illumina ion
per day, water temperature 15. 6 —20. 5 C, salinity 31 —34, dissolved oxygen 7. 2mg/ L, pH 7.5 —7.9. Afier the feeding experi-
ments, the animals were sacrificed and hemolymph was withdrawn, and centrifuged at 3000 1/ min for 5 min at 4 'C. The super-
natant was kept in — 70°C for further use. The activities of catalase( CAT) , superoxide dismutase( SOD), glutathione peroxidase
(GPX) , glutathione redudase( GR) , glutahiorr S-transferase (GST) in serum were assayed. The results showed that dietary Se had
more efficient effects on antioxidant enzyme adivities than VE. Dietary Se had significant effects on all five antioxidant enzyme
adivities( P< 0. 05) , while VE significantly influenced the adivities of only GPX and GR( P< 0. 05). There were significant i
teractions between Se and VE on the activities of CAT, GPX and GR( P < 0.05) . It was found that SOD and CAT activity in
abalone serum decrease with increasing of dietary content of Se or VE. GPX activity increased when dietary Se content increased.
GST' adivity was the highest when no Se or VE in the diet. Addition to enzyme activities, GPX/SOD, GR/ GPX and CAT/ SOD ra
tios were used as indices of antioxidant level It was found that these three ratios were affeded significantly by dietary selenium
(P< 0.05),while only GR/GPX was influenced significantly by dietary VE. Se and VE had interadion in GPX/ SOD and GR/
GPX(P< 0.05). When no Se or VE was added to the diet, the value of GR/GPX and CAT/ SOD was the highest( 2.3 and 0. 3
respectively) while GPX/ SOD was the lowest(0. 6) . These indices also changed sensiively when Se or VE were added. In the
diet containing 0. 6mg/ kg Se, the GPX/ SOD was the highest. When 0. 6mg/kg Se and 50 IU/ kg VE was added to the diet,
GP/GPX reached the lowest point, and also the value of CAT/ SOD showed the decreasing trend with Se and VE was added. Corr
sidering all the indices we had measured, it could be concluded that 0. 6mg/kg Se and 50 IU/ kg VE could keep the antioxidant
enzymes in a balanced level, which wuld protect abalone from oxidant damages. According to these results, the abalone fed with
kelp, L. japonica kept better antioxidant status at the end of the experiments than those fed with artificial diet. It indicated that
the fomula of the artificial diet used in the present experiments still needs to be optimized.

Key words: Abalone; Haliotis discus hannai ; Selenium; Vitamin E; Antioxidant enzymes



