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Mechanism of meiotic arrest of spermatogenic cells in testis of mice exposed to bisphenol A
during lactation HUANG Xiaodi?, LING Yuanchao?, ZHAO Cheng?, CHEN Jianmei®, ZHANG lJinzhi?,
LIU Yanan®, XIE Meina®® (a.School of Biological Science and Technology b.Medical Research
Experiment Center, Weifang Medical University, Weifang, Shandong 261053, China)

Abstract:

[Background] Bisphenol A (BPA), one of the endocrine disrupting chemicals, can interfere with
the meiosis of spermatogenic cells and affect testicular development and spermatogenesis.
However, the mechanism of this effect is still unclear.

[Objective] This experiment examines the effects of exposure to BPA on the regulation of
spermatogenic cell meiosis and cell cycle-related factor expression in the testis of lactating mice.

[Methods] Newborn ICR male offspring mice were randomly divided into three groups, with 10
mice in each group: a control group (corn oil), a low-dose BPA group (0.1 mg-kg™), and a high-
dose BPA group (5mg-kg™). The newborn mice were injected subcutaneously with BPA or corn
oil daily from postnatal day 1 (PND1) to PND21. They were euthanized by cervical dislocation
on PND22. The body weight was recorded and the testes were removed and weighed. Flow
cytometry DNA ploidy analysis was used to detect the effects of lactational exposure to BPA on
the DNA content of testicular spermatogenic cells. Western blotting was used to measure the
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expressions of cell cycle-related proteins (Cdc25A, Cdc25C, Weel, p-Tyrl5 Cdc2, and CDK1) in testis. RT-PCR was used to determine the
expressions of cell cycle-related genes (Cdc25A, Cdc25C, Weel, and CDK1 mRNA) in testis.

[Results] Compared with the control group, there were no significant differences in body weight, testis weight, and testis coefficient of
the low-dose and high-dose BPA groups (all P>0.05). The flow cytometry results showed that the proportions of diploid cells in the low-
and high-dose groups were (25.05+1.62) % and (25.2516.67) %, respectively, which were less than that in the control group [(49.3316.91) %]
(both P<0.01). The proportions of tetraploid cells in the low- and high-dose groups were (45.89+1.95) % and (51.11+8.89) %, respectively,
which were more than that in the control group [(24.7216.44) %] (P<0.01). The proportions of haploid cells and S phase cells in the low- and
high-dose groups were not different from the proportions of the control group (P>0.05). The Western blotting results showed that compared
with the control group, the protein expression levels of Cdc25A, Cdc25C, Weel, and p-Tyrl5 Cdc2 in testicular tissues of the two BPA groups
decreased (P<0.05), but the expression of CDK1 protein had no significant change (P>0.05). The RT-PCR results showed that compared with
the control group, there were no significant differences in the expression levels of Cdc25A, Cdc25C, Weel, and CDK1 mRNA in testicular
tissues of the BPA exposed mice (all P>0.05).

[Conclusion] Exposure to BPA during lactation can change the cycle proportion of spermatogenic cells in the testis of mice. BPA could
arrest the meiosis of primary spermatocytes by down-regulating the translation levels of cell cycle regulators Cdc25A, Cdc25C, and Weel,

thereby interfering with the differentiation process of spermatogenic cells.
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SUES A (bisphenol A, BPA) X FRINERE A ke, H1L
FEMSMRERLM, BTFIFEARAD BT —Fh,
BPARHA FHERASZM T W WERZ—, # 24
FHEER, BRAR. KE. Ersa. BFIRE.
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1.3 WIEHRR A&
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=38 N 10 min [E NN 200 pL BEE B ESHNGIF, =58
R FZ 10 min, IO/ BIBLEANE 200 uL, 4°CEELIEE
10min 5, TMIVAARE(GH1T DNA 21534, ModFit LT 3.1
REDTENMIE D BB .

133 Z|FAMARAEAPEXEQENRAEHNE
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100xPMSF. 100x & BESIIEIFIR & R) , 7K EHfRIR
NEH. RRGHRERRBX, FEREPWOFEREET
5% HIRAEYH#S (100 mmol-L* NasVO,. 200 mmol-L™ NaF)
FRa°CE i 1h, S0 —$TCdc25A (1 : 500). Cdc25C
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Image J 1.8.0 A XFLE R FHIT Do

1.3.4 F|RRAEEHAEXERE mRNAEXFRIZEN
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ITIRBEVE R R BBk, BRI B DT RSB HFITK
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®1 319E5
Table 1 Primer sequence
2E s51¥F5 (57-37) KE /bp

Cdc25A EMA35|4) : ATAGTGGCCATGAAGAAGATCAG 153
[RIE34) : CAGGAACTCAAAGATGAGATACAGC

Cdc25C IEMS|4) : GCAAACCTAAGCATTCTATCG 197
R34 : CAGGACCTTATGAAAGGTATCCC

Weel TEMI5|4) : CTATTCATGGACACAGAAAAGTCAG 196
RIE34) : GAAGATGAAACAAGACCTGCC

CDK1 EMS|4) | ATAGTGGCCATGAAGAAGATCAG 165
R34 : CAGGAACTCAAAGATGAGATACAGC

B-actin EA5 %) : GGGACGACATGGAGAAGATCT 177

R34 : CCTGGATGGCTACGTACATG

1.4 HitFESH

FAXRWIMITEE 3RH L, FTELIEIER
FA SPSS 25.0 I HITRITE DT, FUEII LU xts KRR,
ZAEILL R RARERRH ED, FHHSXIRA
ELE KA LSD-t 4 38, # 387K a=0.05,

2 2
2.1 PMRIFEMEARIEILLIR

BPALAA I IR EBFIRS RY, MRNED)
BERTHEZN, 9 EERNER, SWIRAMELL,
BPAMR. BFIEH/NRAE. ENEE. EARKE
SHERFEX (5P>0.05, T2)o

R2 BPAMNRAE. ELEE. EARKHITM
(x*s, n=10)
Table 2 Effects of BPA on body weight, testicular weight, and
testicular coefficient of mice (xts, n=10)

FIEA/ (mgke?) K& /g EEE/mg GEEZ/mg ERREE/%
0 16.26+2.73  39.70+6.07  41.40%6.15  0.50+0.06
0.1 15.54+137  41.50#5.93  44.304558  0.55:+0.08
5.0 15.27+41.94  41.70$9.55  42.80+8.77  0.55:+0.08
F 0.59 0.45 0.43 1.45
P 0.559 0.511 0.653 0.252

2.2 |HENEAMDNAZENTL

MR3FL, SXYRAELL, BPAREHZEANR
ERARBDLLRETREZK, | SFELAE
RZARE (FRIRAM. RENEFMRMFFAM) St
BRERD, ME AR (SRR, c2/M HBA

www.jeom.org



772 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2021, 38(7)

[RAAMR) SLEPREIR S, ERIABRITFREX (3
P<0.01), M. SN EAHP R EEAMBHSEAAAE
HEESWRAMLL, ZFRXRUTFRN ($8P>0.05),

&3 BPAXMNRENEBAMEDNASENFM (xts, n=4)
Table 3 Effects of BPA on DNA content of spermatogenic cells in
mice testis (xts, n=4)

I (Unit) © %

FIEAE/ (meke') BEGAE AR EEAR SHA

0 11.14%4.67  49.33+6.91  24.7246.44  14.8235.53
0.1 14144231 25.05+1.62°  45.89%+1.95"  14.93+2.27
5.0 10.29+2.61  25.2546.67°  51.11#8.89°  13.35:4.90
F 1.20 18.15 14.30 0.08

P 0.346 0.001 0.002 0.921

[E] * . 5338844, P<0.01,

2.3 ENALMMAEAPEXEAREINTN

1A AR ZBENITE 3 B 7k El, Western blotting
MERE R SXRAMLEL, Cdc25A. Cdc25C,
Weel. p-Tyrl5 Cdc2 EARIAKFEM. SFIEHP
P& (P<0.05 8 P<0.01) , CDK1 FRIA/KFETEEE 2K
5 (19 pP>0.05) (E1B),

Omg-kg®  0.1mg-kg™ 5.0mg-kg*
25— i —
250 m— e— —
et R d— —
p-Tyrls Cdcy T E——
cDK1 b L — =
B-actin S —— —

1.5 ] Omg-kg?!
[ 0.1mgkg™
M 5.0mgkg*
B
f’:} 1.0 ;L T T A S
e
-
[ZaS
[nnng *
E *
B 0.5
0.0
Cdc25A Cdc25C Weel p-Tyrl5Cdc2 CDK1

CEIA: RBENTEEBIKE ; B : Cdc25A. Cdc25C. Weel. p-Tyrls
Cdc2. CDK1 ZEHMEXFRIAKTFE, SITERAMLL, * 1 P<0.05, ** :
P<0.01,

1 BPAXIMHZLEA/NEZH, M Cdc25A, Cdc25C, Weel,
p-Tyrl5 Cdc2. CDK1 ZE BB REKTFHIZM (n=10)
Figure 1 Effects of BPA on protein relative expression levels of
Cdc25A, Cdc25C, Weel, p-Tyrl5 Cdc2, and CDK1 in the testis of
lactational mice (n=10)

2.4 ZHALMAEEEIEXERE mRNAKFHTKL

HE 281, EBPARFIZE. SFIZLHP cdc25A.
Cdc25C. Weel. CDK1 mRNA BIRIAKF 53F0EHAELL
B, ERHERITFEX (39P>0.05),

1.5

[ 0mgkg*
[0 0.1mgkg?!
M 5.0mgkg?

E ol

210 €L T

K

R

+—

™

oo

+<

205

[

€

0.0

Cdc25A Cdc25C Weel CDK1

&2 BPAXITHELER/NEREHA Cdc25A. Cdc25C. Weel.
CDKI mRNAB3$RIXKFBIF20E (n=10)
Figure 2 Effects of BPA on mRNA relative expression levels of
Cdc25A, Cdc25C, Weel, and CDK1 in the testis of lactational mice
(n=10)
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HAE G2/M HRBR IR S 4R BT (8] 3042, XULER, BPARE
SRNREAFEBARBE D NEHEVRIEE
RPN ES, NI DR T —M NI E D AR E
BL, BEOMBEAERIL. X5AIFYW E2IH
BPASHAREANHMABES D HEIABI DR
PEIHAVLE R —E. BPA KGR 2 52 R PR HTEW)
BIEFHEMNEL, BASTHETFRE BEEERD
IARIESE BPA BB EFRE, BRETFHERM
EFRE e,

IRFAF AR LM, BPARE T/ NEHES
FLNRXESRERTHARNITERRANBoule E
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