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Vitamin E could reverse effects of bisphenol A on steroidogenesis in rat ovary granulosa cells

CHEN Wei-wei, SUN Wei-jie, WANG Lei, JIAO Xian-ting, YU Xiao-dan

MOE-Shanghai Key Lab of Children’s Environmental Health, Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China

[Abstract] Objective - To investigate whether vitamin E could reverse the disruptive effects of bisphenol A (BPA) on steroidogenesis and to explore the
optimal vitamin E concentration. Methods - Rat primary granulosa cells were extracted and exposed to BPA (0, 0.01, 0.1,1,10,100 umol/L). After 48 h of
incubation, culture medium was collected and estradiol (E,) and progesterone (P,) were measured using ELISA kits. Then, granulosa cells were incubated
with 5 pmol/L(average concentration in follicular fluid) or 25 pmol/L (high concentration in follicular fluid) vitamin E (a-tocopherol) or vitamin E (5 pmol/
L or 25 umol/L) plus BPA (10 umol/L or 100 umol/L) for 48 h, E, and P, were measured. Results - BPA at 10 umol/L and 100 pmol/L suppressed E, and
P, production in a dose-dependent manner (P<0.05). Vitamin E at 25 umol/L significantly increased E, and P, levels by (44.89+15.18) % and (43.33+8.82) %
(P<0.05), respectively. Coincubation of the granulosa cells with BPA and vitamin E (5 pmol/L or 25 umol/L) restored the productions of E, and P,, which
were not significantly different from the control group (P>0.05). Conclusion - Vitamin E (5 pmol/L/ 25 umol/L) could reverse BPA-induced reduction in
steroid hormone production in rat ovary granulosa cells, and the antagonistic effect of 25 umol/L vitamin E was more obvious than that of 5 pmol/L

vitamin E.

[Key words] bisphenol A ; vitamin E; ovary granulosa cell; estradiol; progesterone
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fil (progesterone, P,) 4rMAERIRZNA, HRF MBI FAIE
JHE BPA #fe i 5 JF il it (8 AN [l e FE 4 A2 3% B gl 5
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1 HHS%HE

1.1 2453

SPF 2 21 ~ 23 d Wi K7 47y i 4 Sprague-Dawley Kk .,
W e R — LRI AR A |l Sha A VR AT
UES: SCXK (/1) 2013-0016, #h#p{EHIVFATIES : SYXK
(1) 2013-0106, :Ff A BT 5 TEi (22.0 T £0.5 C),
Taf (50%+10%) kg, AmkESdk, HEL ~2d
i, BEATHHRALER, ARSI A T SD K ELAY LR
T4 25 E [E A T AE#FZEPE (National Institutes of Health,
NIH) T seisah i FH R AL BRI,

1.2 2850

JC iy £1. DMEM %5 35 & Jig 4 1fL i (FBS), & %
F/EEEERPUAIR. BRI ohik (PBS) I H EH
Gibco 2~ Fls 2 L Ifil {F (R M Ik 4 3 (pregnant mare serum
gonadotropin, PMSG) W H L) 4% ProsPec 2\ &) By i
2 (follicle-stimulating hormone, FSH) W H 2 [ R&D
System 2% =]; 520, BPA ¢ 4k 2 E (a-tocopherol, a-
HEEFE). I (DMSO) 14 H 3 [F Sigma-Aldrich
syl CCK-8 IR H H AR 2y |5 2R 4R I A i 2 i
Gz 0hilk (RIPA), 28 HBE e (PMSF), BCA &
A G TEHR R A B, T Py 35 4 i 56 5 9% W2
(enzyme-linked immunosorbent assay, ELISA) 7| &MT
% [E R&D System 23 7],

1.3 JAUBUR: M it IR R 5 3%

R SRR 1 L A 2 R B 2D O 2 AR O Sk 7, O
ICASciE ., R BRAT  KRERIEE B TS PMSG (40
0/ K, DAMedt oS00 % 7. 48 h o {1 B S5k 75 40
FER B, BB G S8BT e 19 PBS 7RI R
(40 ) FRIEROPEIMEI AL K BEIE, D ML ik B 3R
FRE W, ORELFR AT G, RS 2 PBS o,
{10 mL g+ fRTEFSk o DRIl o Y BRTR R, (E S
KRB AR IR i, fEH] 200 B A0 figg it i &
e, PHEEIRLL 300 x g Bh.0 5 min, PEARNEITTE B8 f5 1
7T 10% FBS Tyl DMEM K55, £ 37 C. 5%
CO, &M T 48 h, fraifgas=iks] 80% LA L, BEf7
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100 L, ¢ 40 M s B 25 i Sk ) 80% i, W 5 R B 5 AL JF
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A 10 uL CCK-8 %, W& 3 h J5{f HEFFR{LNE 450 nm
P AW B, B D (450 nm), H2y K. g iE =
[Zed4l D (450 nm) — 22 (94 D (450 nm)]/[ (% HE4H D
(450 nm) — 22140 D (450 nm) ] x 100%,
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U2 ), A FSH (50ng/mL) Je 0.5 pmol/L S (1
B, 5 P, ARy s 158 4] K BPA 4eigg (0.01,
0.1, 1, 10, 100 umol/L), 48 h Ji5 it 4 40 5 3% b 15 Wk,
fd JH ELISA ;5 E, & P, ik . E, J¢ P, ) ELISA £5 %
FRIZE TA] B 41N 728 5 2 508 /N T 15%, K4 i F RIPA &5
PMSF i &%), M BCA M:IE S &AW, Frill
S I R P 3 fd P H6 I 0 S5 R R P A AR I

1.4.3  #/E 35 E %t BPA PRS- bl E I R2m - o
SLIUR 41 e e 75 i A R L B AL B AR A . R 2 A4k
AFEEMAIRES BPAILHIFE ., Hd, 5umol/L 4/
F B ik AN Lo IR th 4k A2 35 B ORISR BE KA
A (fRIFRA “ NIRFEEIREET), 1fi 25 pmol/L #4235 E M|
S MY, IR EBAMERT R, 42 E ARk
(5pmol/L) PAShMEHE 4, 44EFEFHIRE (25 umol/L)
P A 4H. BPA (10 pmol/L, 100 umol/L) i jk Zt 5
B, KRIWEH[44FE (5umol/L) +BPA (10 umol/
L), 442 E (25 umol/L) +BPA (10 umol/L), #/EZEE
(5 umol/L) +BPA (100 umol/L), 4k 4: 2 E (25 umol/L)
+BPA (100 umol/L) |, [FIFEAE 48 h JGUE ANty 5 ki
e, fdH ELISA Bl E, o PRk B,

LS Seikarbi

T SPSS 110 B P i 7 50 T2 0y 7. 5656 th BT 47
BB E 3 kB T E BRI, & R AR
xebs Fm, MRGELERIT Student's ¢ KT R 2 00 ik
P<0.05 #7757 R BA G o
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Fig 1 Morphology of primary cultured rat granulosa cells
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Fig 2 Viability and production of E, and P, of granulosa cells treated with varying concentrations of BPA
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%, E, 7t 7 (44.89+15.18) % (P=0.007), P, 7t &5 T
(43.33+£8.82) % (P=0.001), Af&F3ik % (5pmol/L)
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2.0
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PEMSIR R A FIEHKF, SxEgAHEL, ZRIegett
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Ok
mr

5 25

st
L

3 AEFEHEIRE (5 umol/L) RERE (25 umol/L) 443K E 1541 BPA fEBsR IR

Fig 3 Effect of vitamin E (5 pmol/L or 25 umol/L) and BPA on steroid hormone levels
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BN R A RRRE Sk 3 4 i KR T I 3 R A
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TERIBLEL, TR DI%, MeikE (25 pmol/L) #eA:
£ E F1 BPA I [FME F I, FE6 A BB E (5 pmol/L)
#i: 3 E 5 BPA I [E W7 B IR Rk T E M, 1
HESADE, IWFEBUERMAERYL, "TLLA A &k E
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