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(IRS)-1 Fl IRS-2 MYZRIRAL TIAH ML . ik 45 24 H Wistar 222 KB UEYR 12 d &2, BEALSM L 4 20, 25
LTI BT TS/ (0. 5 mg/kg) (Rl (1.0 mg/kg) A (2. 0 mg/kg) JE il T, % IRZL 45 T SR T R &
Jety T A B K o BT 28 B R AR 2GR FRE 0 2 ml ke, B R TE S UC, ELRI AP BUAE YR 20 d R ik 28 U SR
20 d B, SR F S U A BRI, BUEBCE iR R . FREE, Se it B4l b TUGR IS R Eia, IF 1158 TUGR iR Ry & AE 3R,
WAL i B I35, SR P K S 5 VR o 52 30 ( LIS A ) A i i B P i B0 3R L Bz B T K OF 5 0 83 e BRI i UL, >R
e B R A BEEEUS N (RT-PCR) FISER iE ft PCR(RT-PCR) A5 fify UM A5 UL IRS-1 (IRS-2 f) mRNA ik
IRV, SR AR 11 5 EN3E ( Western blot) S A I fif BUFHEFN -2 8% L IRS-1.IRS-2 A FIRIKKT-. SR FHE N
THIEAIEN(0—0. 5—1. 0—2. 0 mg/ke) , I AR T 2 (3.85 0. 14) g—(3.61 +0.19)g—(3.48 0. 16) g—
(3.15£0.21)g,P <0.05] ,IUGR & 4= T (0—14. 24% —26.35% —75.93% ,P <0.05) , EFNEAKFitE, AFH
FRREJE T T b HR BRI 2R KT B0 0) R ZH 1 W 2 A (P 4 < 0..05) , i 710 o 20 S J5 A 7K 1 500k BR A 35 T
(P35 <0.05), 2.0 mg/kg Je iy T ALPLS G BUFME ' IRS-2 mRNA R [ FA/KF A #R UL IRS-1 mRNA (R 3%
KA B R T XA (P 1 <0.05) . 518 MR EUE T T 2886 7T 51 710K BRUF B TRS-2 mRNA (25 H
FrE# LA IRS-1 mRNA ZE [R5 /KT TR, 28 11 816 BB AR AU B & A, B mie R A RRE , XAl
ABJEE A TUGR 974 S i L A Ja B 5 RAPT R A= R R 2 —
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Changes of IRS-1 and IRS-2 expressions in liver and skeletal muscle in
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Abstract: Objective To analyze the intrauterine growth retardation (IUGR) and the changes of expressions of insulin
receptor substrate-1 (IRS-1) and insulin receptor substrate-2 (IRS-2) ,the proteins of insulin signaling pathway,in liver
and skeletal muscle of offspring fetal rats because of exposure to nicotine of pregnant rats and explore the related
mechanism. Methods  Twenty-four Wistar rats 12 days after pregnancy were randomly divided into experiment group
(hypodermic injection of nicotine of different doses, till 20 days after pregnancy) including small dose subgroup (0.5 mg/
kg,2 ml,bid) ,mediumdose subgroup(1.0 mg/kg,2 ml,bid) and largedose subgroup (2.0 mg/kg,2 ml,bid) and control
group (‘hypodermic injection of nicotine free normal saline of same volume, bid, till 20 days after pregnancy). At 20-day
after rat pregnancy, fetal rats were taken out from mother’s body by caesarean after isoflurane anaesthesia to weigh and
count the number and incidence of IUGR fetal rats in each group. Collecting the plasma of fetal rats in each group,
adiponectin and corticosterone levels were detected by enzyme linked immunosorbent assay ( ELISA) method. Isolating liver

and skeletal muscle of fetal rats, the levels of IRS-1 mRNA and IRS-2 mRNA expressions were detected by semi-
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quantitative reverse transcription polymerase chain reaction (RT-PCR) and real-time quantitative polymerase chain reaction
(qRT-PCR) ,and the levels of IRS-1 protein and IRS-2 protein expressions were detected by Western blot method. Results

The weight of fetal rats after exposure to nicotine of different doses significantly decreased compared with control group
(all P<0.05). The incidence of TUGR fetal rats for small, medium and large doses of nicotine were 14.24% ,26.35% and
75.93% ,respectively,and there was significant difference for comparison among groups (P <0.05). With the increase of
nicotine concentration ,weight of fetal rats decreased,and incidence of IUGR fetal rats increased in obvious dose-dependent
manner. After exposure to nicotine of different doses, the concentration of plasma adiponectin of fetal rats decreased
compared with control group (all P <0.05) ,and the concentration of plasma corticosterone of fetal rats after exposure to
nicotine of medium and large dosesincreased compared with control group in dose-dependent manner( all P <0.05). After
exposure to nicotine of large doses,the expression levels of IRS-2 mRNA and IRS-2 protein in liver of fetal rats decreased
compared with control group(all P <0.05) ,and expression levels of IRS-1 mRNA and IRS-1 protein in skeletal muscle of
fetal rats decreased compared with control group (all P <0.05). Conclusion Nicotine exposure in pregnant rats could
lead to the decrease of expression of IRS-2 mRNA and IRS-2 protein in liver and the decrease of expression levels of IRS-
1 mRNA and IRS-1 protein in skeletal muscle of fetal rats and the changes of the glycolipid metabolic pathway of fetal rats

further which will make a direct impact on the growth and development of fetal rats,and this may be one of the reasons of

IUGR occurrence and insulin resistance occurrence after birth of fetal rats.
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K FH ELISA BIR G 050) & (LA S0l ) A6
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1.6 Western blot  HE4IEHLEL 20 2715 BT
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JBE 5% #hif (TBS) H1iid 10 min Ji5 , 7 5% 4 1fL 1 45 1
W E A L h 1 x [ TBS KoK Il A4 BE SR & 0
(Twee) TTBS J 0% 2 ¥R, —IRUE S min, 25 44 B8535
BT 1:100 f IRS-1 F1 IRS-2 bt KB 1eG Bk (—
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x2 ZBAENERETREXRRMFERSE.
REERERZE (n=6,x%s)
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X HRZL 43.20 +2.56 16.30 2. 03
NG 38.54 £3.01* 16.91 £2.36
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