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Protective Effect of Soy Isoflavones on Oxidative Damage of Liver Cells Induced
by Hydrogen Peroxide

YIN Xue—zhe'

JIN Yan-hua' HE Xin® JIN Hai-nan® QUAN Ji-shu’

(1. Yanbian University Hospital Yanji 133002 China; 2. Medical College of Yanbian University Yanji 133000 China)

Abstract: The protective effect of soy isoflavones on oxidative damage induced by hydrogen peroxide( H,0,) in liver cells was
investigated. Chang Liver cells were exposed to H,0, and used as the model of oxidative damage. Then the antagonist effect of
soy isoflavones was detected by pretreatment with 10 20 and 40 mg*L ™" of soy isoflavones prior to H,0, challenge. Cell via—
bility was evaluated with MTT assay. The activities of LDH ALT AST in culture fluid and levels of superoxide dismutase
(SOD)  reduced glutathione ( GSH)  and malondialdelyde( MDA) of liver cells were measured by the microplate tecnique.

The protein expression of nuclear factor erythroid2-related factor 2( Nrf2) was determined with the immunoblotting technique.

The results showed that 300 pmol*L. ™" H, 0, inhibited cell viabilities elevated the leakage of LDH ALT and AST to culture
fluid reduced the levels of SOD and GSH and increased MDA content in Chang Liver cells. Soy isoflavones did not exert a
toxic effect on Chang Liver cells at the concentrations of 10 —40 mg*L. ™" while H,0,increased oxidative stress and decreased
the cell viability. Compared with the model group cell viabilities of soy isoflavone group increased in a dose-dependent man—
ner. Soy isoflavones also reduced the leakage of LDH ALT and AST to culture fluid reduced MDA content and increased
the levels of SOD and GSH. The administration with soy isoflavones up—egulated the protein expression of Nrf2. Taken togeth—
er soy isoflavones have the protective effect on cellular oxidative damage induced by H, 0, in liver cells.
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69

(H,0,)
H,0,
DNA

24 5

120154020
: (81160539) .
(19629

(1968

o E-mail: yinxz@ ybu. edu. cn.

o E-mail: quanjs@ ybu. edu. cn.



688

89

o Chang Liver
H,0,

2
2( Nif2) .

1

1.1
Chang Liver
0 (1ISO =80%
) ; DMEM ( Gibco );
);  Nif2 (
( LDH) .

MTT( Sigma
Abcam );
( ALT) . ( AST) .
(SOD) . ( GSH) .
( ) o
330K ( Sigma
( ) ; Trans-Blot
Rad ); UVP
)
1.2
1.2.1

( MDA)

) : RT2100
( Bio-
( UVP

4 h N

o

1.2.2 MTT ’
DMEM ( 10% )
5% CO, 37°C
5 5 x10*
96 24 h.
10 20 40 mg*L~'.
MTT .

Chang Liver

eml ™!

24 h 90%

(%) = / x 100
Chang Liver 96
24 h . SO . .
( 10 20 40 mg*L™") .
H,0, 300 wmol*L. ™
5180
2 h
20 wL MTT

H,0, . 12 h

MTT

1.2.3 LDH.ALT. AST
1.2.2
LDH.ALT  AST o
1.2.4 MDA.GSH SOD
1.2.2 N
MDA -GSH SOD o
1.2.5 Nrf2
PVDF o
ECL
uvp
1.3
SPSS 19.0
xts n=6 P<0.05,
2
2.1
10 20 40 mge L'
Chang Liver (95.1 ¢

6.3) % (94.2 £9.7) %
90% o
2.2

(90.6 +10.3) %

H,0, 12 h
45.2%( P <0.05) ;
so . .
64.9%72.5%  74.6% ( P <0.05)
H,0,
2.3 LDH.ALT.AST
1 H,0, 12 h
LDH.ALT.AST (P<0.05);
ISO
(P<0.05) ,

o

2.4 MDA . GSH
SOD
2 H,0, 12 h

MDA (P<0.05) GSH
1SO

SOD

(P<0.05);
(P<0.05) GSH
(P<0.05),

MDA

o

LDH. ALT.AST

SOD



689

1 ALT.AST LDH
Table 1  Effect of soy isoflavones on the releases of ALT AST and LDH(U-L™")
Group ALT AST LDH
Control 8.7x1.7 14.5+2.0 159.2+13.4
Model 20.5 £2.6" 35.4+5.1* 601.5 +24. 8"
1SO . . .
. 17.6 £2.0 21.9+4.6 512.6 +48.5
Low-dose ISO
1SO . . .
. 15.3 1.8 18.7 +4.3 439.0£25.3"
Medium-dose ISO
1SO . « *
. 10.3+1.5 17.9 £5.7 401.5 £28.4
High-dose ISO
#: P<0.05;* : P <0.05,
#:. Compared with control group P <0.05; * : Compared with model group P <0.05. The same below.
2 GSH.MDA SOD
Table 2 Effect of soy isoflavones on the levels of SOD GSH and MDA
MDA GSH SOD
Group B
/nmoleg ™! /mgeg ™! /Usg™!
Control 5.1+0.9 9.9x1.3 219.1+14.9
Model 8.6+1.0% 4.6+1.0% 103.1 +16.3*
1SO . . .
6.1+0.8 6.2x1.1 171.0 +£20. 1
Low-dose ISO
1SO . . .
. 5.5+0.7 7.3+0.6 178.6 £27.3"
Medium-dose ISO
1SO . . .
. 5.3x1.0 8.4+1.2 196.7 +38.9
High-dose ISO
2.5 Nrf2 3
1 H,0, 12h
Nif2 (P<0.05); H,0,
Nrf2 ®
(P <0.05) .
o ALT. AST.LDH
89
MDA
* . SOD
GSH
1 ;2 ;31180 ;41180 89
5:150 P P<0.05":
o - H,0,
P<0.05.
1: Control group; 2: Model group; 3: Low-dose ISO; 4: Medi— ALT. AST LDH
um-dose 1SO; 5: High-dose 1SO; #: Compared with control group MDA SOD GSH ;
P <0.05; " : Compared with model group P <0. 05. LDH.ALT AST
1 Nrf2 MDA SOD
Fig. 1 Effect of soy isoflavones on the nuclear GSH

level of Nrf2 protein
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