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Estrogen receptor expression and vitellogenin synthesis induced in
hepatocytes of male frogs Rana chensinensis exposed to bisphenol A

BAI Yao, ZHANG Yu-Hui', ZHAI Li-Li, LI Xin-Yi, YANG Jun, HONG Yan-Yan

(College of Life Science, Shaanxi Normal University, Xi’an 710062, China)

Abstract: The effects of bisphenol A (BPA) on estrogen receptor (ER) and vitellogenin (VTG) in hepatocytes of
male amphibians have attracted significant attention in recent years. Adult male frogs Rana chensinensis were exposed to
different concentrations of 107, 10 and 10 mol/L BPA consecutively for 10, 20, and 30 d, respectively. We used 107,
10 mol/L 17p-esradiol (E,) as positive controls. The expressions of ER mRNA in the hepatocytes were detected by in
situ hybridization, and ER and VTG protein were detected by immunohistochemistry. The results showed that positive
effects of ER mRNA were detected in all BPA and E, treatment groups. Compared with the control group, the expression
level of ER and VTG protein increased significantly in the hepatocytes of R. chensinensis. Both ER and VTG expression
exhibited BPA dose-dependence for the same exposure time. For the same concentration of BPA treatment, VTG
synthesis markedly increased with prolonged treatment, whereas the expression of ER did not significantly fluctuate. It is
suggested that BPA caused the synthesis of VTG by inducing ER up-regulation in the hepatocytes of male R. chensinensis,
but its estrogenic activity was much lower than E,.
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Fig. 1 Positive effect of ER and VTG on hepatocytes of Rana chensinensis exposed to BPA
1-3  ER mRNA ( ) 1 ;2 10°mol/LBPA  20d;3 10*mol/L E, 10d 4-6 ER
( ) 4 ;5 10°mol/L BPA 20d;6 10° mol/L E, 20d 79 VTG ( ) 7 ;8 10" mol/L
BPA  30d;9 10*moV/LE, 20d P Pn Pc =10 um

1-3, positive effect of ER mRNA on hepatocytes (in situ hybridization): 1, control; 2, 10”° mol/L BPA for 20 d; 3, 10" mol/L E, for 10 d. 4-6, positive
effect of ER in hepatocytes (immunohistochemistry): 4, control; 5, 10" mol/L BPA for 20 d; 6, 10 mol/L E, for 20 d. 7-9, positive effect of VTG in
hepatocytes (immunohistochemistry): 7, control; 8, 10 mol/L BPA for 30 d; 9, 10" mol/L E; for 20 d. P: pigment; Pn: positive effect on nucleus; Pc:
positive effect in cytoplasm. Bar=10 pm.

ER ( 2), , 107 mol/L



32

320
BPA ER 300.00
(P<0.05), 10° 10°mol/LBPA E, ER \
iy s C
(P< 0.01), BPA E, , = s
= 200.00
ER BPA E, i
B
250.00 ¢ 10d :fl
@204 Y
&30d = 10000}
~ 20000 g
= aag -
= IR gy
= 15000} TR add _
& % 0.00 0 I ¢ i X e
Z 0000l % control BPA 10 BPA 10°BPA 107 E; 10* E,
ﬂ ' X H¢ [ Concentration (mol/L)
b +
= +
= 5000 F : 3 A
+
- +
0.00 i T Ly T T . . . . .
control BPA 10 BPA 10°BPA 107 E, 10 Fig. 3 Comparisons of the relative intensity of VTG expression

He i Concentration (mol/L)

2 A

Fig. 2 Comparisons on relative intensity of ER expression
in hepatocytes of Rana chensinensis exposed to BPA
ER: (estrogen receptor); BPA : A (bisphenol A); E,:
(17B-estradiol)
. Comparisons of different BPA concentration
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