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Abstract:Objective  To evaluate the impact of exposure to bisphenol A (BPA) and dibutyl phthalate
(DBP) on puberty development of female young rats. Methods A total of 64 SD female young rats aged 21
days were divided into BPA intervention group (BPA 0. 25 mg/kg gavage for 10 d), DBP intervention group
(DBP 50 mg/kg gavage for 10 d) ,BPA+DBP intervention group (BPA 0. 20 mg/kg+DBP 40 mg/kg gavage
for 10 d) ,estradiol (E,) group (E, 0.1 mg/kg gavage for 10 d) ,BPA blank control group (10 mlL./kg corn oil
solution without BPA gavage for 10 d), DBP blank control group (10 ml./kg corn oil solution without DBP
gavage for 10 d) ,normal control group (without any treatment) and solvent group (10 mlL/kg corn oil solu-
tion gavage for 10 d) by random number table method,8 cases in each group. Observed the vaginal opening
day (VOD) of young rats, collected uterus and ovaries for pathological examination. Enzyme-linked immu-
nosorbent assay was used to detect serum follicle stimulating hormone (FSH) , luteinizing hormone (ILH) and
Kisspeptin levels. Real-time fluorescent quantitative PCR was used to detect the expression levels of hypotha-
lamic KISS-1,G protein-coupled receptor 54 (GPR54) and ovarian estrogen receptor (ER)a and ERg mRNA.
Results Compared with normal control group and solvent group,the VOD of BPA intervention group and E,
group was earlier,and the differences were statistically significant (P <C0. 05). The levels of serum LH,FSH,
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LH/FSH,E, and Kisspeptin in BPA intervention group were significantly higher than those in BPA blank
control group,and the differences were statistically significant (P <C0. 05). The serum levels of LH,FSH and
Kisspeptin in E, group were significantly lower than those in normal control group and solvent group,and the
differences were statistically significant (P <C0. 05). The expression levels of hypothalamic KISS-1 and GPR54
mRNA in BPA intervention group were significantly higher than those in BPA blank control group,and the
differences were statistically significant (P <C0. 05). The expression levels of hypothalamic KISS-1 and ovarian
ERB mRNA in E, group were significantly lower than those in normal control group and solvent group,and
the differences were statistically significant (P <C0. 05). Conclusion BPA exposure could cause precocious pu-

berty in female young rats, and its pathogenic mechanism might relate to hypothalamic Kisspeptin-KISS-1/GPR54-

gonadotropin releasing hormone signaling and early activation of the hypothalamic-pituitary-gonadal axis.
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0.05), HFI4L 5 IEH X B4l VOD ., A4bFE i 44 i & [
B.ESTEIFEX(P>0.05, LFE2,

®1 3l9E3

B 5 e 45 B F I KISS 1,GPR54 mRNALB1 - ) DR
8 ERa ERR mRNA A2 S H 5 SRR SAM
i g e ot b
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DBP =5 4 X B 41 8 — 61.47+4.29 139.1249. 86
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E, 4 8 25.1340. 35 60. 784 12 98.9211. 31
1E X BE 41 8 35.2541.83% 60. 564, 04 139. 3845, 63
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DBP 1 Fii 41 8 7.96+0.76 6.68+0.81 1.1940. 14 13.9740.79 12.4840.74
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x4 &£ AT ERR KISS-1,GPR54 f150 & ERoERB mRNA FikK FE LB (7 +5)
21 3 n KISS-1 mRNA GPR54 mRNA ERa mRNA ERB mRNA
BPA T-TiZH 8 1.7440. 40 1.4140.10 1.0040. 24 1.0440.18
BPA 75 [ %) IR 4 8 1.0040.17° 0.9740. 42" 0.87+0.38 0.94+0. 34
DBP T fii 21 8 1.6840. 34 1.3840.17 0.98+0.18 1.00+0. 21
DBP 75 {4 X} fi 41 8 1.7240. 24 1.4240.28 0.86+0. 25 0.95+0. 22
BPA+DBP T izl 8 1. 744+0. 40 1.39+0. 10 1.0840. 34 1.05+0. 28
E, 41 8 1.16+0. 15 1.380. 32 0.9240.19 0.56+0.18
1E % IR 41 8 1.71+0. 32" 1.32+0. 12 1.02+0. 21 0.98+0.18"
sl E) 8 1.694+0. 40" 1.4040.24 0.86+0.32 1.0420. 26"
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T M GnRH 8 2 i #2 A 7, Kisspeptin 5 P i
Mz K E B GPR54 45 & 5 e fl#% GnRH B B, It
LA e R 38 3R A 1 S AR A SR A T e il GnRH
2T N , HAZ R0 2 ME — 3l i GPR54 4 5 363k 52
Y, F B Kisspeptin-KISS-1/GPR54-GnRH
F RGOS ER Fak B NI )58 45 GnRH
270, MR LH . FSH /K b 2 7 i 8 1 18 1 4
MR E R AL E . B IF 0 M 4 R
KBS INE bR A = BT AR R E S gh i B
PRl . ARBFIELE S 7% ,0. 25 mg/kg BPA A 8 i i
4 VOD #&5i7. BPA T HidiimyE LH.FSH.LH/
FSH.E, . Kisspeptin /K *F-, & f fili KISS-1, GPR54
mRNA £k /K FEHE S F BPAEAXNBYE. 276
itk X (P<<0.05),BPA W& ML AT REW & F
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M- A R AR AT TR . PR M O B L N
KISS-1 #l#& [ Kisspeptin #2785, S HEHM AT
Ja sh A & AT (MR 2O . B BPA T A T N
KISS-1.GPR54 mRNA # ik /K, Ifil % Kisspeptin.
YRR K FESEW S BA K. 2R EHEHT¥2E X
(P=>0.05), #&75 BPA 7 - oK 0 IRk 1 4 B 7 48 0
KH A o 1 K PE G B 3K 15 Kisspeptin-KISS-1/
GPR54 {55 240, HF Fr -2 (-4 B il g o o 7
SN IR A WA R AR kI BPA B2 5] VOD #2
B IF N 2 T 4238 ) ol 48 KISS-1 JE R ik ok semt™
Al S H F R 4 R F 5k GnRH AR G 30 2 i 3R
A2 5 75 75 10 U sh b B % A il XL A5 T 9
) 22 FE R D RE W 45 R 40 . Ko I ML A 15 F— 20 50 50
L1 o

ARHFFK E, 5857 R M P4 B VOD 2 aif fingp
LT W B Y SRR LE, 41 VOD 2
A .15 BPA T4l A A A2 E, 4 4h BU7E 3R
A8 FF A, 2R BB KISS-1 fibp 8 ERR mRNA 3%
k7K, g LH.FSH F1 Kisspeptin 7K -, 727 A i
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JEJ3E RN IR AR K B ISR S LA % B 5 ) B o o A I
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KISS-1 3 PR 4 28 50 0 % 38 28 1E I 15 308 Bl K 5%
AT B A Ao P B L 2% R AR L B A2 R el 3z iR GR
11 e P VR S 1 A R = KT B, 3l B 15t A
FEHLEIIDH T G GnRH 431, H Z# IR GnRH ik
kAR I IE F D ag . NI E LH Al FSH 8 1E % 4
WhAZ B, T P A IR R e A -2 A R A 1) 1
Tife. BRI VODEE 1 IR 45 24 5 44 BT i L 4b BB I
i ME R K. R B KISS-1. GPR54 il B 8
ERa. ERR mRNA ik /K ¥ 5 iF % % fE4H ke, 25 57
PTGt L (P>>0.05) , A] J A HEBR 17 70 4 & %t
YIREE LT MRS TN,

Zi L priR  BPA 2 58 nT S5 4y BUME R K
ML AT B8 5 F ik Kisspeptin-KISS-1/GPR54-Gn-
RH {5 5% 5 MUF B fi- 26 -1 i % 32 A0 38005 A ¢,
L1 55 T — 20 X ) a0 OC & L DA S U 4 A
Wy 2 TN 32 L 35 4% 27 SO LK HE 1T R AR T, DLk
EEDCs X} % #2855 A= K & & 10 T 30 Fn A8 7l 5 1
f& k.
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