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(P<0.001,P <0.01), FHHER ITT: 45 30 min B} 50,200 pe/kg EE 4 AR 2 & T % BZH (P <0.01,P <
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EE 41 Glu2 mRNA FIKACFAD T AL F B (P <0. 01) ,800 pg/kg EE 41 Gys2 mRNA kK- 13 i T4
MRZH (P <0.01) , Z5IE  Z iRl o 2 5% 2 T 30T PO BRUA 26 4 i o 52 900 L X 1 BB 5% 32 410 P U R
AHOCHEIR RIA R, T LI BRI AT P ) 22 5%, FACMEBRUXT 22 i EE 5% 8 SE UK

[SE8EIR] i ; WU s R A A 5 AT
[HEH2ES] 95-33 [ XER#RIRF] A [XEHS) 10054847(2016)03-0221-07
Doi: 10. 3969/]. issn. 1005 —4847. 2016. 03. 001

Pregestational ethinyl estradiol exposure leads to glucose

homeostasis disruption and changes of expressions of
glucose-metabolism-related genes in rat offsprings

XU Kai-xuan, LI Ning-ning, GUAN Lei-jian, XIA Yan-kai, WU Di”

( Department of Toxicology, School of Public Health, Nanjing Medical University, Nanjing 211166, China)

[ Abstract] Objective The aim of this study was to observe pregestational ethinyl estradiol ( EE ) -exposure-in-
duced glucose metabolism alterations and hepatic glucose-metabolism-related gene expression changes in the offsprings of
SD rats. Methods  Fifty-two female and 52 male SD rats were used in this study. The female rats were gavaged with sesa-
me oil, 50 pg/kg, 200 pg/kg and 800 pg/kg EE for 15 consecutive days. After the end of exposure period, the female
rats were mated with male rats and gave birth to next generation. The blood glucose and insulin tolerance in the offsprings
were measured on postnatal days 23 (P23) and 25 (P25). The expressions of hepatic glucose-metabolism-related genes
were measured by RT-PCR. Results In the female offsprings, the 200 pg/kg EE group had significantly lower fasting
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blood glucose level than that in the control group (P <0.05). At 15 min after glucose administration, the blood glucose
level in the 800 wg/kg EE group was much higher than that in the control group, 50 pg/kg and 200 pg/kg EE groups (P
<0.01, P<0.01, P<0.01). At the time point of 2 h, the blood glucose level of the 50 pg/kg and 800 pg/kg EE
groups were both significantly lower than that in the control group (P <0.05, P <0.01). The female offsprings in the 50
pre/kg and 200 pg/kg EE groups had significantly higher glucose level after insulin administration than that in the control
group (P <0.001, P<0.01). In the male offsprings, the 800 wg/kg EE group had a significantly higher blood glucose
level than the control group at 15 min after glucose administration (P <0.01), and the 200 pg/kg EE group had a lower
blood glucose level than the control at 30 min after glucose administration. In the male offsprings, the blood glucose level of
50 pg/kg and 200 wg/kg EE groups were much higher than that of the control group (P <0.01, P <0.01). In the female
offsprings,, Glut2 and Lpk mRNA expressions in the 50 pg/kg, 200 pe/kg and 800 pe/kg EE groups were much lower than
that in the control group (P <0.01, P<0.05, P<0.05). Gys2 mRNA expressions in the 50 pg/kg and 200 pg/kg EE
groups were much lower than that in the control group (P <0.01, P <0.01). In the male offsprings, the 200 pg/kg EE
group had much higher G6pase and Pepck mRNA expression than in the control group (P <0.01, P <0.01). The Glu2
mRNA expression in the 50 pwg/kg EE group was much lower than that in the control group (P <0.01). The Gys2 mRNA
expression in the 800 pg/kg EE group was significantly higher than that in the control group (P <0.01). Conclusions
Pregestational EE exposure can lead to impaired glucose tolerance and insulin resistance in female offspring and alterations

of key hepatic glucose-metabolism-related gene expression, and these effects are sex-specific,and female offspring is more

sensitive to pregestational EE exposure.
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Ethinylestradiol , 4 H 1% [E] Dr. Ehrenstorfer Fr #f
A T % IRMEIRAR, 18 A B st e A A
BN W) 5 kB 5 2R R R, T A VL T R A AR 2
B A FRZN 7] Trizol , Wi H Invitrogen ( Carlsbad , CA ,
USA) 737 5 3317 538050 & RNA #0457 ( RNasin)
F1 SYBR Green PCR Master Mix reagent kits, 3Jl H
Takara AR ( KEFEEVWARRAF) .

113 SR fUas

% ORI, W ) R s AR ) A
AR 23 w5 5 R & B0 AL (GS215R, SR
Backman) ,7900 #7565t PCR (K [E ABI 2
).
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1.5 RT-PCR
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Tab.1 Primer sequences and reaction conditions of glucose-related genes in the liver of rats

5% FH(5'-3") TR S/ bp B KREE/C
Primers Sequences(5’ —3") Amplified length /bp Annealing temperature/°C
Glu2 CAGCACATACGACACCAGACG 123 58.8
Glut2-r CAAAGAACGAGGCGACCA 56.9

Geh-f GATGCTGGTCAAAGTGGGAGA 157 58.7

Gek-r CTGATGCTTGTCAAGGAAGTCA 56.7

Lph-f ATGATGTGGATCGAAGGGTC 195 58.8
Iph-r TGGGTTGAAAGAAATAGGGT 52.5
Gépase-f TTCTTCCTGTTTGGTTTCGC 167 56.6
G6pase-r AAGAGGGTCCCCAGGTTTT 56. 1
Pepch-f AGCTGCATAATGGTCTGGACT 134 55.2
Pepck-r GCCGTCGCAGATGTGAATA 56.8
Gys2-f ACTCCAAACGGCTTGAACG 11 57.4
Gys2-r GCCATAGAAATGACCTCGAACA 57.8
Pygl-f ATCGTCACCTGCACTTCACTC 148 56.4
Pygl-r CTCTTGGGGCACTTGTCATAG 56. 1
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2.4 RT-PCR
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E1

FAMERL(A) FifE R (B) P4-P14 (K TE

Note. ——Control group; — ® —50 pg/kg EE group; — A—200 pg/kg EE group;
—V—800 pg/kg EE group; * P <0.05, " P<0.01.
Fig.1 Body weight of the female(A) and male(B) offsprings from P4 to P14
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Fig.2 Results of glucose tolerance test in the female( A) and male(B) offsprings at P23
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Male offspring. —M—Control group. — ® —50 pg/kg EE group.
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Fig.3 Results of insulin tolerance test in the female( A) and male(B) offsprings at P25
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Fig.4 The mRNA expression level of glucose metabolic-related genes of liver in the female( A) and male(B) offsprings
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