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Abstract: This work is aimed to investigate the protective effect of curcumin (CRC) against ovarian oxidative
stress induced by bisphenol A (BPA) in mice. Firstly, in order to explore the appropriate protective
concentration of curcumin, 28-day-old female mice were divided into six groups: control group, curcumin
(200 mg/kg) group, bisphenol A (10 mg/kg) group, bisphenol A (10 mg/kg) + curcumin (50 mg/kg) group,
bisphenol A (10 mg/kg) + curcumin (100 mg/kg) group, and bisphenol A (10 mg/kg) + curcumin (200 mg/kg)
group. Then, 28-day-old female mice were divided into four groups: control group, curcumin (100 mg/kg)
group, bisphenol A (10 mg/kg) group, and bisphenol A (10 mg/kg) + curcumin (100 mg/kg) group to explore
the protective mechanism of curcumin. Corn oil, bisphenol A and/or curcumin were orally administered for
six weeks. After treatment, some ovaries were collected to measure reactive oxygen species (ROS) levels and

to observe follicular atresia by histological evaluation after hematoxylin-eosin staining. The mRNA
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expression and activities of antioxidants such as superoxide dismutase (SOD), glutathione peroxidase (GPx)

and catalase (CAT) were also tested. The experimental data were statistically analyzed with variance analysis.

The results showed that Bisphenol A exposure increased reactive oxygen species levels and induced ovarian

oxidative stress, while co-treatment with curcumin could reverse bisphenol A-induced up-regulation of

reactive oxygen species (Table 2). Bisphenol A exposure increased the percentage of atretic antral follicles

and co-treatment with curcumin decreased antral follicle atresia (Table 2). Bisphenol A decreased the

expression and activities of three key antioxidants, SOD, GPx and CAT. Co-treatment with curcumin could

reverse bisphenol A-induced down-regulation of expression and activities of SOD, GPx and CAT (Fig. 2, 3).

Therefore, it is possible that bisphenol A induces damage to the ovaries by oxidative stress pathway, and

curcumin can reverse the ovary toxicity of bisphenol A to some degree.
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10 mg/kg FIRHATHH ; W A HRIERPS
A FRZHAE X A (10 mg/kg) WEBRT 1 h 2
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HLY R (5 um B, BEEIRG 10 KA EIE
whH B, HHE 3eth, TR EMBE (Leica)
TSR . KRR A E AR BN . AR
RS 5 RECEZ RN AR, JEA R
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Table 1 Primer sequences of genes

e E5 (5-3D &5 (5-30

Gene Forward primer Reverse primer
HBEANE AL B Superoxide dismutase, Sod AAAGCGGTGGCGTGCTGAA CAGGTCTCCAACATGCCTCT
Ak H kL A6 Glutathione peroxidase, Gpx CCTCAAGTACGTCCGACCTG CAATGTCGTTGCGGCACAC
I E AL ARG Catalase, Cat GCAGATACCTGTGAACTGTC GTAGAATGTCCGCACCTGA
B-WI5hE i Beta actin, f-actin GGGCACAGTGTGGGTGAC CTGGCACCACACCTTCTAC
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Table 2 Effects of bisphenol A and curcumin cotreatment on reactive oxygen species

levels and atretic antral follicle rate in mouse ovaries

417 KT YT IRt A
Groups Reactive oxygen species levels Atretic antral follicle rate (%)

XTHR4L Control group 59.73 +3.48" 20.99 £ 1.97°
200 mg/kg ZHEH 200 mg/kg curcumin group 56.00 £ 4.03° 1937 +1.2°

% A #H Bisphenol A group 114.44 + 8.26° 37.58 +2.36°
XUy A+ 50 mg/kg Z# E 41 Bisphenol A + 50 mg/kg curcumin group 73.18 + 4.23¢ 31.30 + 1.63°
U A+ 100 mg/kg 235 %41 Bisphenol A + 100 mg/kg curcumin group 61.49 +3.12° 23.06 +2.16"
My A+ 200 mg/kg 2 241 Bisphenol A + 200 mg/kg curcumin group 60.95 +4.50° 22.19+2.55°

FBIFE PR AR R E 7 R (P<0.05), MRFRERRFERRIRE (P>0.05),
Different superscripts in the same column mean significant difference (P < 0.05), while the same letters indicate no significant difference
(P>0.05).

H1 ARIEFHEERER () MEASEREINE (b) (400 x)

Fig.1 Normal antral follicles (a) and atretic antral follicles (b) in mice (400 x)
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100 mg/kg ZE 3R, i — BT FT 22 3 20 AU A
755 1) 91 S A5 I R 3 AL
23 W A MZERLCENPIEEEER
RIL IR

WUy A AbERAH ()R A A Y B A . A
i S AL B AN A AL A B ) mRNA 7KF
BAET XA (P<0.05). S50 A Hphgb#E
HAHEL, A A FH325 AL R A A a1 A
BRI H I A A AL

i () mRNA 7K°F (F 2).
24 XEy A MZRBERILLEXSPIANEEE
IR
EXTEAAEL, XU A AR AL
ARG 7 Mod A AL B AN A A SRS
P IR 5 B AT o T Oy A RN 25 58 3R 3 R A B 4
=AU B v M B O A Bl A B
4 (3.

3 i
XU A PR AT R ISRk S B, T R

. fEHEA ST, ATA@EE R, R
F2 RSNy Ao WEFERIN, WUy A XHER
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@ X84 Control group
g O 23 %41 Curcumin group
g 1.5 B WA A4 Bisphenol A group
E O B AfinZE 8 K 4 Bisphenol A + curcumin group
g a 2 c a 2 a
E 1.0 a 2 c
o
B 0.5
= b
=
3 0
R N A L
5244 ARG Catalase
Superoxide Glutathione
dismutase peroxidase
B2 XU A MZERFRILAIE S IS
PEAEERIE KT

Fig.2 Effects of Bisphenol A and curcumin
cotreatment on antioxidant enzyme
expression in mouse ovaries
HEAREFEAFRREREE (P<0.05), HAFEREER

NEE (P>0.05).
Different letters mean significant difference (P < 0.05), while the

same superscripts denote no significant difference (P > 0.05).

@1 f&24H Control group

EZ# Z 4 Curcumin group

W XUERAZH Bisphenol A group

OB AMiNZE# K 4 Bisphenol A + curcumin group

a @ . a @ a a a c
' b
b b

—
w

—
(=]

AASMERAE L, Relative fold change
(=]
W

(=]

HEY) AUHBKE SRS
AL AlnE Catalase
Superoxide Glutathione
dismutase peroxidase
B3 Wl A MZERICABX IR
PLEAERE MR

Fig. 3 Effects of Bisphenol A and curcumin
cotreatment on antioxidant enzyme activity
in mouse ovaries
HEAREFEAFRREREE (P<0.05), HAFEREER
TEE (P>0.05).

Different letters mean significant difference (P < 0.05), while the

same superscripts denote no significant difference (P > 0.05).

s AR 5 5 AR A B R FHEH (Wang
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