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Effects of Bisphenol A Exposed to Lactating Mice on the Testis
Development of Their Male Offspring

XIE Mei-Na LI Feng-Jie DING Bao-Qing ZHAO Hui
(Medicine Experiment Center Weifang Medical University Weifang 261053 China)

Abstract:Bisphenol A (BPA at dose of 5 50 or 100 mg/kg) was given daily by gavage to female mice (Mus
musculus) during lactation and thus the pre-weaning baby mice were exposed to BPA from maternal milk. The
effects of BPA on testis development and the expression of estrogen receptor (ER) « and proliferating cell
nuclear antigen (PCNA) in testes were studied. In addition the serum level of estrogen and some antioxidant
enzymes were detected. Results showed that serum concentration of estrogen in mature male mice was higher
than that in the vehicle-treated group. The exposed mice had a significant decrease in the activities of
glutathione peroxidase (GSH-Px) and the total superoxide dismutase (SOD). Morphological studies revealed
that testis development was inhibited by BPA with germ cells in disordered arrangement. BPA reduced the
number of caudal epididymal sperm and increased the number of abnormal sperm significantly.
Immunohistochemistry analysis revealed that there were two different patterns of ERa expression presence only
in the nuclei of Sertoli cells or in the nuclei of spermatocytes except for Sertoli cells. PCNA—positive cells were

increased in the latter ERa expression pattern. The average integrated optical density (10D) of ERa—positive
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single germ cell in BPA-reated groups was significantly higher than that in the vehicle-treated group. The

expression of PCNA in primary spermatocytes was also increased in BPA-reated groups.
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Table 1 Changes of body weight and organ coefficient of testis and
epididymis in male mice exposed to BPA during lactation
Dose Average increase Organ coeffcient Organ coefficient Sperm mumber The rate of
(me/ke) of body weight of testis of epididymis (x107) teratospermia
€)) (g/kg) (g/kg) (%)
0 32.8 3.66 +0.48 1.20 £0.28 1.02 £0.08 2.75+0.04
5 31.9 3.09 £0.43" 1.01 £0.04" 0.87 £0.04" 14.63 £0.02"
50 32.8 3.23£0.21" 1.19 £0.21 1.08 +0.03 52.25 £0.005 ™
100 35.9 2.46 £0.19" 0.91 £0.04" 0.25£0.05™ 94.50 £0.007 ™
* P <0.05 %xP< 0.0, 25,
Contrast with the control group * P < 0.05 #%P < 0.01. The number of animal in each group is twenty-five.
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2 BPA E, GSH-PX SOD
Table 2 Effect of BPA on the activities of GSH-PX and total SOD in serum of adult
male mice exposed to BPA during lactation
(mg/kg) E, (pg/ml) GSH-PX (U/ml) SOD (U/ml)
Dose The level of E, Activity of GSH-PX Activity of total SOD
0 38.66 +9. 00 1325.22 +142. 41 207.22 = 12. 64
5 93.18 £14.41° 668. 00 +197. 03" 210. 80 +24.56
50 75.63 £11. 66" 698.03 £163.01" 182.21 £21.01"
100 82.03 £15.69" 592.70 +136.26 174.46 £18. 16"
* P < 0.05, 25,
Contrast with the control group * P < 0.05 . The number of animal in each group is twentyfive.
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Fig.1 Morphology changes in spermatozoa (A -D x400) and testis (E-H x1 000) of adult
male offspring treated with BPA during lactation. Alteration of ERa (I-L x200) and PCNA
(M -P x400) expression in testis of adult male mice exposed to BPA during lactation
A.E.I.M: (Control) ; B.F.J.N:BPA =5 mg/kg; C.G.K.O:BPA =50 mg/kg; D-H.L.P:BPA =100 mg/kg.
> ;> ;> ; »ERa ; —®PCNA .
> Sperm with caudal malformation; —# Sperm with head malformation; — Redundant residual cytoplasm in

the lumen of seminiferous tubule; ¥ ERa—positive staining cell; —4 PCNA—positive staining cell.

500 pm

2 ERa (A x100) PCNA (B x100)
Fig.2 The expressions of ERa (A x100) and PCNA (B x100) in testis of normal adult mice
» ERa ; —®PCNA - ® ERa-positive staining cell; — PCNA -positive staining cell.
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