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ABSTRACT Objective: To investigate the effects of bisphenol A (BPA) on antioxidant capacity of adult Sprague-Dawley rats.
Methods: A total of 84 healthy adult male SD rats were divided into 5 different concentration of BPA groups (200, 50, 5, 0.5, 0.0005
mg/kg/d) and a control group. The weight of the rats was detected, and the levels of SOD and GSH-Px in the plasma was detected. The
mRNA of prdx2 was determined by real-time PCR. Results: The increasing of weight in 50 and 200 mg/kg/d BPA groups got slow day
after day from the 4th week; At the end of the experiment, the weight of the two groups reached 90.52 % and 91.61 % of that of control
(p<0.05). Plasma GSH-Px had declined in all groups except 0.0005 mg/kg/d compared with that of the control. All BPA groups of
plasma SOD were lower than that of control group; The levels of prdx2 mRNA in the rat liver was significant dose-responsed, with BPA
increasing ,the mRNA decreased. Conclusions: BPA caused unbalance of antioxidant enzyme system of adult male SD rats, and led to
oxidative damage. Prdx2 may be the sensitive biomarker of oxidative damage.
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Fig.2 Body weight of rats in BPA groups with different dose:*,
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1 BPA SOD  GSH-Px
Table 1 Effects of BPA on the levels of plasma SOD and GSH-Px

- GSH-Px U/ml
Dose mg/kg n SOD U/ml  xs _
xks
control 14 238.91+35.78 3070.80+1572.46
0.0005 14 239.40+25.86 3085.00+1219.92
0.5 14 205.04+84.51 2958.00+1418.29
5 14 213.65+45.59 1870.20+£624.69%*
50 14 215.40+26.65 1521.80+753.42%*
200 14 221.55+24.43 1402.00+£497.09%*
- F p<00l
Note:**, compared with contrd group, F test, p<0.01
prdx2 mRNA A p<0.01
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Fig.3 GAPDH and prdx2 gene qRT-PCR amplification plot
2 BPA prdx2 mRNA
Table 2 Effects of BPA on mRNA of prdx2 in liver of male rats
prdx2 relative multiple
Dose mg/kg n -
PED
control 6 1.0030+0.0838
0.0005 6 0.6781+0.0478**
0.5 6 0.6883+0.0291**
5 6 0.5926+0.0322%*
50 6 0.1180+0.0228**
200 6 0.1009+0.0076**
ok F p<0.01
Note:**, compared with contrd group, F test, p<0.01
A N o
3
A [12]
o 50 200 mg/kg/d A o

SOD .GSH-Px  prdx



www.shengwuyixue.com

Progress in Modern Biomedicine VolL1l NO.8 APR.2011

. 1423 .

. SOD
O,-- 13, GSH-Px
GSH
GSSG
° GSH-Px
GSH ol A
GSH-Px SOD
LOAEL,
GSH-Px
A SOD
A
o 50y M A
GSH-Px SOD 1 H.
Kabuto mer 25 50 mg/kg A 5
GSH-Px SOD o
2 prdx2
. Lee TH
prdx2
Heinz ROS
07, prdx2 prdx2
[18,19]C
A 8 prdx2 mRNA
A prdx2
A
. prdx2
A A
(References)

[1] Olea N. Bisphenol A and Dental Sealants: Olea's Response[J]. Environ
Health Perspect, 2000, 108(12): 546-552

[2] s s . A
[J]. ,2003, 13(5):581-582
WANG Yu-fei, CHEN Heng-ping, CHEN Hui. Detection of bisphenol
A in barreled drinking water by GC/MS [J]. Chinese Journal of Health
Laboratory Technolgy, 2003(5):581-582

[3] Volkel W, Kiranoglu M, Fromme H, et al. Determination of free and
total bisphenol A in urine of infants[J].Environ Res, 2010,doi:10.1016

[4] Yi B, Kim C, Yang M, et al. Biological monitoring of bisphenol A
with HLPC/FLD and LC/MS/MS assays [J]. J Chromatogr B Analyt
Technol Biomed Life Sci, 2010, 878(27):2606-2610

[5] He Y, Miao M, Herrinton LJ, et al. Bisphenol A levels in blood and

GC/MS

urine in a Chinese population and the personal factors affecting the
levels[J]. Environ Res, 2009, 109(5):629-633
[6] Ho YS, Magnenat JL, Gargano M, et al. The nature of antioxidant

defense mechanisms: a lesson from transgenic studies [J]. Environ
Health Perspect, 1998, 106(5):1219-1228
[7] , , . A
[J]. , 2005, 22(2):102-108
LI Hua-wen, LIU Yan-qun, SHI Dan, et al. The toxic effects of
bisphenol A on human embryo liver L-02 cell [J]. J Environ Occup
Med, 2005, 22(2):102-108

Yokota H, Iwano H, Endo M, et al. Glucuronidation of the environme-

L-02

[8

[t}

ntal oestrogen bisphenol A by an isoform of UDP-glucuronosyltransfe-
rase, UGT2BI, in the rat liver [J]. Biochem J, 1999, 340 ( Pt 2):
405-409

[9] Lin Y, Zeng XG, Wu DS, et al. Study on bisphenol A induced primary

—

cultured mesencephalic neuronal cell injury by oxidative stress [J].
Journal of Hygiene Research,2006, 35(4):419-422 (In Chinese)

[10] Kabuto H, Amakawa M, Shishibori T. Exposure to bisphenol A
during embryonic/fetal life and infancy increases oxidative injury
and causes underdevelopment of the brain and testis in mice[J]. Life
Sci, 2004, 74(24):2931-2940

[11] Hanioka N, Jinno H, Tanaka-Kagawa T, et al. Interaction of
bisphenol A with rat hepatic cytochrome P450 enzymes [J].
Chemosphere, 2000, 41(7):973-978

[12] s s , . A

[J]. . . ,2008, 20(4):267-271
SONG Qing-kun, HAO Wei-dong, SHANG Lan-qin, et al. The effects
of bisphenol A on reproduction and development of pubertal male
rats [J]. Carcino Genesis, Terato Genesis and Muta Genesis, 2008, 20
(4):267-271

[13] Su Yan, Fan Di-min, Luo Yi, et al. Antioxidant Response in Serum of
Carassius auratus under Tetrabromobisphenol A Exposure[J]. Jounal
of NanJing University (Natural Science), 2007, 43 (2):164-170 (In
Chinese)

[14] . 1.

, 2008, 29(10):53-56
MA Sen. Progress in glutathione peroxidase and glutathione-S-transf-
erase[J]. Progress in Veterinary Medicine, 2008, 29(10):53-56

[15] Oh PS, Lim KT. Blocking of intracellular ROS production by
phytoglycoprotein (30 kDa) causes anti-proliferation in bisphenol
A-stimulated Chang liver cells [J]. J Appl Toxicol, 2008, 28 (6):
749-758

[16] Kabuto H, Hasuike S, Minagawa N, et al.Effects of bisphenol A on
the metabolisms of active oxygen species in mouse tissues [J].
Environ Res, 2003, 93(1):31-35

[17] Lee TH, Kim SU, Yu SL, et al. Peroxiredoxin II is essential for
sustaining life span of erythrocytes in mice[J]. Blood ,2003, 101(12):
5033-5038

[18] Nonn L, Berggren M, Powis G. Increased expression of mitochondrial
peroxiredoxin-3 (thioredoxin peroxidase-2) protects cancer cells agai-
nst hypoxia and drug-induced hydrogen peroxide-dependent apoptos-
is[J]. Mol Cancer Res, 2003, 1(9):682-689

[19] Cho CS, Lee S, Lee GT, et al. Irreversible inactivation of glutathione
peroxidase 1 and reversible inactivation of peroxiredoxin II by H202
in red blood cells[J]. Antioxid Redox Signal, 2010, 12(11):1235-124
6a



