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Changes in the antioxidant enzyme activities of rock bream Oplrgnathus fasciatus
administrated with Zn-supplemented diets

Young Sug Kim and Ju-Chan KangJr

Department of Aquatic Life Medicine, Pukyong National University
Busan 608-737, Kora

The objective of this study was to investigate the antioxidant enzyme (superoxide dismutase, SOD; glutathione, GSH;

glutathione peroxidase, GPx) activities in liver and gill of rock bream, Oplegnathus fasciatus fed the experimental diets

for 40 days. The experimental diets were prepared by adding with 30, 60 120 and 240 mg/kg to a commercial diet. In

the liver, there were significant increases in SOD at 30~240 mg/kg. GPx activities of liver also were significantly increased
at 30 ~120 mg/kg. The increased activities of SOD and GSH in the gills were observed in the 120 and 240 mg/kg, hence,

GPx activity of gill exposed to lower concentrations of zinc (60~240 mg/kg) showed significant augmentation.

Key words : Rock bream, Zinc, Antioxidant enzyme
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Table 1. The chemical components of seawater used in the
experiments

Item Value
Temperature( C) 20.0£1
pH 8.100.5
Salinity(psu) 33.5+0.6
Dissolved oxygen(mg/L) 7.1£0.3
Chemical Oxygen Demand(mg/ L) 1.13£0.1
Ammonia(ug/ L) 12.50£0.7
Nitrite(rg' L) 1.30£0.3
Nitrate(1g/ L) 11.48+1.0
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Table 2. Composition of the experimental diet

Component Composition (%)
Protein 48.0
Lipid 10.0
Fiber 5.0
Ash 15.0
Calcium 2.5
Phosphorus 2.7
Other 16.8
A=
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Superoxide dismutase (SOD) activity
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Glutathione peroxidase (GPX)
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Fig. 1. Changes of SOD (unit/mg protein) in
liver of rock bream, Oplegnathus faasciatus
administrated dietary Zn for 40 days.
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Fig 2. Changes of SOD (unit/mg protein)
in gill of rock bream, Oplegnathus
faasciatus administrated dietary Zn for 40
days.
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Fig. 3. Changes of GSH (nmol/g tissue/mg
protein) in liver of rock bream,
Oplegnathus  faasciatus  administrated
dietary Zn for 40 days.
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Days

Fig. 4. Changes of GSH (nmol/g tissue/mg
protein) in gill of rock bream, Oplegnathus
faasciatus administrated dietary Zn for
40 days.
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Glutathione peroxidase (GPX)
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Fig 5. Changes of GPx (nmol/g tissue/mg
protein) in liver of rock bream, Oplegnathus
faasciatus administrated dietary Zn for 40
days.

GSH (nmol/min/mg prots

Fig 6. Changes of GPx (nmol/g tissue/mg
protein) in gill of rock bream, Oplegnathus
faasciatus administrated dietary Zn for 40
days.
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2 Al SAGE WS Zhou ef al, 1992).
SOD, GSH ¥ GPx+= dHiksl 8424 SOD= 0,5
H,0,2 v 98ks 51, GPx+= H;0,5 2H0+0;
2 vtk GPx e} CAT+= Hy0r & 2H0+H0, 2 Bl
A 71 HHER2 glutathione @) 501 GSHE A+
31591 GSSGE HMLIL GRS GSSGES NADPHE: 4
Hsto] thA] GSHE BN ghs Stk

2 ARlollA E+59] 7He] SODEAE- 30~240
mgke oA ReleA ZKHeT, ol
SODEHIL 120 2 240 mghkg SEAA -5
ZRigon, o] BmAtole] Aol algslA o
Stk BAAEoIR} ool e 1530
mgkg®] otAFES AHFER Hal gt} (Ogino
and Yang, 1978, Ogino and Yang, 1979). o]& <9
Qo] ofdde] AHL SOD TS A=Y
(Amira et al, 1995), o]i= IRFSIAIE /o] ST
ujel o 252 ik ol T FHIS Sie AL
L} wiejollAle] ofele] iak m Gelo] oj3) ofile)
Q37 Z£71E7] wjEo]c} (Taylor and Bray, 1991).
E3HS0DO] B4 o] 7o) A Aol
ZRATIAT (29} 7], 1994; Amira et al, 1995), 255
£5 $A1 Z90ks SODS) TS WESIA] i
ok wjebA] B2 ohUEE7} 30 mpked] AS
etk S50 9lojAl ol 30~240 meke
#19hz SODS] SIS slAZNe 0] vl
ozt Az

71Ol 4] GSH level2- 30 ~240 mgkg =0l 4] 59
M| S7FkAL ob7krlof A= 60~240 mgkg 5=
AN +SHAl S718FAT: GPx+= 7HollAf 30~120
mghg SETZIOI 2180l 2717} Helsiglont
240 mghke-> T} FrofRt HSPrE HolA] gjte
™ oF7Hr|= 60~240 mgkg s tollA o] 2Rl
F7b7} SRIElsion) Zizte] 5 Aole] Aol &

=5, Oplegnathus fasciatus Q| SHMSIE ASHAO| EHG} 35

OfstA A=A U GSHEF GPxBAJ 9| S7h=
S0D] ol 571l wet §olstA Z717H ofol
7 o= Heltk GSHE| 78-F- ofde] HpJA| A2y
ABHES 37 7131 o)) Rl GRor} 2
A ZA o] T} o] F0f 2|3l GPx+= Se containing
SHAKSE a4 R A 2| A9} hydrogen peroxide]]
tfJ5}ed detoxificationS Z1|ol= 218 (Geeta ef al,
1991)0] Q7] wizell S50l &Jsto] GSHEo]
ZfjEltkal BT (Spilttgerber and Tappel, 1979) %o
ek 71 3-8 240 mgkg SET0A] GSHE] B
A dofuA] LRAINE GPx 2] BA1L- 74T
ck. 0172 240 mgkgoll 4 Zn2] TJ2 Qlgh A
Ashistze] 2712 s Ghe] 2ol Aad A
o2 Holtk ool Ave} =i &5 30~
120 mgkgo] ofelsEo|q aHikshEo) 2 Ao)
7FUERAA] ot E55 Aol 21of 30~120 mgkg ]
olilE FAHoR AEs) 2 Bast oleka 4
2beic)

O OfF
I =

SRR T8 sihilelAolEel S35 Oplegnathus
Jasciatus-2 TAFOZ 30, 60, 120 X 240 mgkg?] o}tS-
40U F3F 7T Fojol| W oot 7he] elkelaa

/g ol HekE HESISIH:

=5 719 superoxide dismutase(SOD) S-S
30~240 mg/kg ©}¢1E, glutathione peroxidase (GPx)
232 30~120 mg/kg?] of-sEolA fFojHor
2715190t} E= of7ba]o] SOD 2 Glutathione(GSH)
242 120 B 240 mgkg ofslE, GPxEAIE
60240 mgkge] ol Holgt 5717} P
= Ak



36 ey

Amira, A.S. and Amal, A.E.: Effet of dietary zinc on lipid
peroxidation, glutathione, protein thiols levels and
superoxide dismutase activity in rat tissues. Int.
J. Cell. Biol., 27:89-95. 1995.

Bray, T.M. and Bettger, W.J.: Physiological role zinc as
an antitoxidant. Free Radic. Biol. Med., 8:281.
1990.

Dallinger, R. and Kautzky, H.: The importance of
contaminated food for the uptake of heavy metals
by rainbow trout (Salmo gairdneri): a field study.
Oecologia, 67:82-89. 1985.

Friverg, 1. and Vostal, J., Mercury in the environment. CRS
Press(develand), ISL. 1972.

Geeta, S., Ravindra, N. and Kiran, D.G.: Effect of ethanol
on Cd-induced lipid peroxidation and antioxidant
enzymes in rat liver. Biochem. Pharmacol.,
42:59-816. 1991.

Gropper, S.S., Smith, J.I.. and Groff, J.L.: Advanced Nutrition
and Human Metabolism. 4th ed. Belmont:Thomson
Wadsworth; pp. 417-445. 2005.

Hill, C.H. and Matrone, G.: Chemical parameters in the
study of in vivo and in vitro interactions of transition
element. Ged. Proc., 29:14-74. 1970.

NRC(National Rearch Council).: Nutrient Requirements of
fish. National Acad. Press, Washington, D.C. pp.
114. 1993.

Ogino, C. and Yang, G.Y.: Requirement of rainbow trout
for dietary zinc. Bull. Jpn. Soc. Sci. Fish.,
42:793-799. 1978.

Ogino, C. and Yang, G.Y.: Requirement of carp for dietary
zinc. Bull. Jpn. Soc. Sci. Fish., 46:455-458. 1979.

_L_

PASSAl

Samman, S.: Dietary versus cellular zinc : The antioxidant
paradox. Free Radic. Biol. Med., 14:95-96. 1993.

Shils, ME., Shike, M., Ross, A.C., Caballero, B. and Cousins,
R.J.: Modemn Nutrition in Health and Disease. 10th
ed. Philadelphia:Lippincott Williams & Wilkins,
pp. 271-285. 2005.

Singh, K.P., Zaidi, S.I A., Raisuddin, S., Saxena, A.K,,
Murthy, R.C. and Ray, P.K.: Effect of zinc on
immune functions and host resistance against
infection and tumor challenge. Immuno-pharmacol.
Immunotoxicol., 14:813-840. 1992.

Sorensen, E.M.B.: Metal Poisoning in Fish. CRC, Boca
Raton, FL, USA. 1991.

Spilttgerber, A.G. and Tappel, A.L.: Inhibition of glutathione
peroxidase by cadmium and other metal ions. Arch.
Biochem. Biophys., 197(2):534-542. 1979.

Taylor, C.G. and Bray, T.M.: Effects of hyperoxia on oxygen
free radical defense enzymes in the lung of
Zn-deficient rats. J. Nutr., 121(4):460-466. 1991.

Zhou, Y., Hu, X, Doy, C., Liu, H., Wang, S. and Shen,
P.: Structural studies on metal-serum albumin IV.
The interaction of Zn( IT), Cd( II) and Hg(II) with
HSA and BSA. Biophys. Chem., 42(2):201-211.
1992.

U, 2745 ofd o] HITE 7o Jrirlet 2%
obdl, nidlss;, 5 dFl mlAlE ¥E L.
Kor. Soc. Food. Sci. Nutr., 38(9),: 1174-1178.
2009.

1%, L ofd HFo] F o1ge] B4 ElAH|
£ 5ol niAlks 9% S=IdgEeAl 23,
237-247. 1990.

oVl Hi5E. Al=| P, Ca, Zn, Mg, Fe, K, Mn} Seo]

ZulEEe] A 9 AR vixke 9% UL



Of(Zn) H7IALZ S| FE040l| 2 =35, Oplegnathus fasciatus 2| Atats A2HO| S} 37

Kor. Fish. Soc., 31(2):245~251. 1998.

_J_/\(ﬂ

Manuscript Received : August 2, 2011
Revised : January 30, 2012

Accepted : March 22, 2012

g Aopy ofel £30] =g F5o] vl
+= 93k I Kor. Soc. Food. Sci. Nutr,, 23(4):574~
580. 1994.



