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Abstract: Objective To study the expression of insulin receptor substrate-1 (IRS-1) and insulin receptor substrate-
2 (IRS-2) in pancreas of rats with intrauterine growth retardation (IUGR). Methods An IUGR rat model was prepared
by protein malnutrition during pregnancy. The pancreas samples of the IUGR pups were obtained at birth, and 3 weeks and
8 weeks of age. The expression of IRS-1 and IRS-2 mRNA were ascertained by RT-PCR. Western blot was used to measure
the protein expression of IRS-1 and IRS-2. The rat pups born from the mother rats who received normal diet during
pregnancy severed as the control group. Results The expression levels of IRS-2 mRNA and protein in pancreas of the
TUGR group were significantly lower than those in the control group at all three time points (P <0.05). There were no
significant differences in the expression levels of IRS-1 mRNA and protein in pancreas between the IUGR and the control
groups. Conclusions The IRS-2 expression levels in pancreas in IUGR rats decrease significantly at birth, and 3 weeks

and 8 weeks of age. This might be one of the molecular mechanisms for the development of metabolic syndrome in later life

in IUGR individuals.
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HSARTE . *k1 BREBESIMFZ
H AR A gl J Bz (bp)

1 #MRI5FH* IRS-1 5'-TGGACAAACGGAGTAGGG-3’ 341
5'-CTGGTGGAAGAGGAGGAA-3'

. - IRS-2 5'-CCCCTGTGGGTCGGATTT-3' 807
L1 (&AM 5'-TCACTCGGGCACCTTCTGG3!

PCR ¥ 344% ( H Z< TakaRaTP-600 %), Hi yik{X B-actin 5'-GCC AACCGTGAAAAGATG-3' 701
5'-CCAGGATAGAGCCACCAAT-3’

( %% [ BIORAD-PAC300 %), Tanon CERTIFIED
MAILGIS-2020 i 45 43 4 40 i R 48 ( B )
UP200H #IZHZ RS 5130 4 (PR 1E)  RAGIR UKAE 41
ZUEARBUH & (B E AR B EAE
IR & (B R A Y RS AT ) ,IRS-1 | IRS-2
BBt KB 1gG (Santa Cruz 3¢ [H ) , Sl BEEE R IC 1L F
i IgG ( Sigma, 3£ [H ) , KB IRS-1 . IRS-2 #11 B-actin
S0 AL 7S A R SE R R A A BRA 75 o
1.2 LIz

il Wistar JCFL 15 H, & 230 ~280 g, IfElE
3 0 MEME 12 H R B EBE RS s h
DL [ 3 &8 iES SYXK(12)2003-0019 ], K
LZME: ME 401 LRG-G8, R 8 ~9 IR, LA
WK TERZ 25 1 R KEIEZ 2207 AL
Gy BUARER (AN IE 6 BRA, A2 6 Ho IE X RR
2027 BV ABR AR (AR D 15,83 k)/g, SR I
R 23% ) RE P AR A TR 1R & UK
HEEARARY 15.58 kI/g, EEHR SN 8% ) ,
TPk p v B 2 R e S g S W B ST BT . T
AR AR, FRIE 12 h BT AT BUAEORS
# 0.01 g, IUGR £ Wibrife : B A B AE R E AT
ER XA AR E R 2 MrdEx" . S
TUGR 25 e 1 F BUOR B, AN A5 5 12 Wb i 19+
1.3 IRARE

A3 Bk L %, W LR AR A AR o 1R R
TUGR ZH 0 IEH X BEZH 4 B 3 ) Js W 2L, 49 1)
I, # i LABR AR, B 4 F R R B O, i
SRR, DA 0 J 3 JE .8 JE Rt lal s, A
B E) S BEALIE I 8 HURR O S B X 42,0 4B
R A5 S B AR FE T B OB AR, R B - 70°C K4S
URAE53 T S 8 JE BRARFERTAR £ 12 h, FnAs B HA] |
1.4 XBWHE
1.4.1 3l4p&+t KA IRS-1 IRS-2 I 2 B
B-actin 5|42 IR GenBank H1 1) 3L K 741, F Primer
Premier 5.0 B3I, th bt 7S A& HE KL R BHE B
WA RA RGP 1,
1.4.2 MM % RNA 325 Fe it 45 % LA BE DL
B8 HEL, FREX 100 mg JEARZHZH, ] Trizol 12554l

B, EAMHEE RN E B RNA 19260 nm #1280 nm
AL BE(E (B47: OD) , L OD 260/0D 280 H i
g 4l B, 396 5% 53050 Rk AT RNA PCR kit ( K%
TakaRa 23] ) , 5O e BRI BEEH 530E1 7 .
1.4.3 B &L HE PCR &= Hikn IRS-1 .
IRS-2 PCR ¥ %4 : IRS-1 . IRS-2 94°C 2 min TiZF
PE£,94%C 30 5,57°C 30 5,729C 45 5,30 MEEF,72°C
7 min JEAH B-actin PCR P2 4.94°C 2 min T
A5PE94°C 30 5,55°C 30 s,72°C 30 s,30 MEIR,
72°C 5 min ZE{fi, RT-PCR §H7=H12 1.5% Bijjs
WEEERCHL UK TRAL S EE gL 0 )5, SR AMT T AR 45 T
M. GIS-2020 Hi e i 11415 1% B A BT R 4
HEATHLIK A AT IRS-1 (IRS-2 L ) mRNA ik
IR (AHS NS BRI AT R R .
1.4.4 Western blot # | IRS-1.IRS-2 & & & ik

B 100 mg RARALZY, N A 2R (% 2 mM
EDTA,10 mM EGTA,20 mM Tris/HCL, pH 7. 5,
2 mM PMSF,0.25 mM FEA#) $EH 8 2 [, 3% Brad-
ford Y40 22 B AR VR B, B S50 g B AR L EAT
SDS-PAGE HiJK73 85 2 1, ¥ A5 2R 4T
YR L, P 5% g A A E A 1 h,NC j#E
76 IRS-1 . IRS-2 i KBl IgG (1:100) F T F 4°C
PR ARAE o VB o 1 2% 2 B s 10 1) 1L SR A
IgG(1:1 000) Hh 2228 S I 2 h, 7853 Y6 B J5 in i 2
W, B0 5 Sk T R B &k g5, H GIS-2020
B EG BT R 40 IRS-1 IRS-2 [ 22384 74
oy BT R
1.5 Sit=Z=oHh

A RBAE LI = bRifE2E (v 25) FoR, R
SPSS 11.0 GEit B ik frge it 2= A B . PRI [A] bh A
KM ki, P<0.05 hzERASIE L.

4E
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2.1 ZHREAGAENFREKLZBSHEN
IUGR X RE 4Py 2 34k 21,5 (21 ~

22 d) ,EH TR R IRE A4 TUGR &4
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o 54% (27/50 H) B & T RRA A 4% (2/
48 H)(P<0.01), 5xf ML B (R B AT L, IR ER
FIZH AR R E ] AR (P <0.01) , B MFLY 1U-
GR 4Lt BA KB, 3 JE i TUGR 4 S35 K FE A5
MRF X a2 .8 J& it IUGR 2R B 6 a4, 2 7
HAGIEE (P <0.05) , BB H B P .
W2,

2.2 BEPRZAZR IRS-1.IRS-2 mRNA FikkF
RT-PCR 455 5 7%, TUGR 2H 0 J& .3 4.8 J& il
IRS-1 mRNA X} 355 5% B2 2% o g it

22, e
&)

. 3, TRS-2 mRNA A X 36 ik & MK T xf B 4
(P<0.05,P<0.01), WLE 1,33,

2.3 BERRZEZR IRS-1.IRS-2 B RIEKFERIL
TUGR 41 0 Jil .3 i .8 J& il IRS-1 5 YRk &

LS IR LA 2 S e gt o L IRS2 SR Y&

*2 WHFRHFARAXEMBERNEE (vzs, 9
S XTHRZH (P <0.01 L 4 2
TR o —~ T % AL )o WA 2,
popilsHi:] 8 4.93+0.32 35.14 £4.24  139.37 +£7.74
IUGR 2 8 3.92+0.22 27.26 £3.95 160.38 +£16.79
t{H 7.36 3.94 3.21
P{E 0.001 0.01 0.01
XA TUGR 4 Xf HEZH IUGR 4 .
Marker (y 3w 8w Ow 3w 8Sw Marker Ow 3w 8w Ow 3w 8w M M
bp Marker 0y 3w 8w Ow 3w 8w
bp 2 000 bp
2 000 1 000 2 000
1 000 750 1 000
750 B-actin 500 750 IRS-2
500 701 bp 0 807 bp
250
250 250
100
100 100
1 0.3 E.8 FEEE L IRS-1. IRS-2 mRNA %% (RT-PCR)
x3 WAHERAZS IRS-1 K IRS-2 mRNA HXRIEKTE  (v+s)
IRS-1 mRNA IRS-2 mRNA
A5 R
0 3 8 JH 0 34 8 Ji
X HEZH 8 1.04 £0.08 1.03 £0.08 1.03 £0.08 1.13 £0.08 1.11 £0.09 1.08 £0.06
IUGR 41 8 1.00 +0.07 0.96 £0.07 1.02 £0.07 0.98 +0.07 0.83 +0.06 0.79 £0.06
t {4 1.033 0.75 0.4 4 7.36 9.93
P{H 0.1 0.4 0.5 0.002 0.001 0.001
*4 WABKRALIRS-1 FIRS2 HEHRIE (x5
IRS-1 IRS-2
5| R
0 3 8 Ji 0 34 8 Ji
papiekicl 8 101 =8 104 £8 105 +8 155 £11 151 =11 155 =13
IUGR 21 8 99 +7 102 +8 104 £8 138 +10 121 +9 110 £8
t{H 0.52 0.5 0.25 3.32 6 8.57
P{H 0.5 0.5 0.5 0. 005 0.001 0.001
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X AL IUGR #H
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JEEH IRS G S S S S
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3% ( Western blot)
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RGN R By A a7 2, K& W
SR B RY BEE NS R ERBE AR RT 5 R AR 54
FIIRERRRE R 3 X — s — B R R P
AR, S SR A AT R BB N BRBE 0 SRR
T LRI B AR e A= KR

[ B A0 5 A A 5 2R S 1A T M
MLEAERT, MG LB A 301 R A= JLEA 19 5 240 i 22
I, BCR G 22, 3 — W FE AR A2 SR B R
PG, LB IR AT RE 23t iURE 5 B A0 i s A A
HIRERI K AVER E | WA A I 5 A RE 1

I HTE 24 [ SRR A A T - A A R
S5, B LK B IR G R i 7 i ARCAE 2 BURE R AR
A 7 FE B PR 210 o 3 e ) A T A R T
FAB. AUMIACT 4 5 5 R HHT, 2 B 40 i 3% i
I8 JB 5 2R S ARHS B D MBS AR JE B o TETRR 3R
I 1) 2H 2 40 T 9 A AE T D RR R R 2 AR IR Y —
IRS-1 #1 IRS-2, AT 1 326 Jo & 22 45 A= W04 T i)
fEo®EH . & s, e =AW Jy i, e ik
JULIA J 17 2L 2R B IR P A 4 i, DA IRS-1 2k 325 1
A A T T D SR 490 T 4 7 B A i, DA TRS-2
N F AR B AR Y B 2{E 5 40 1, IRS-1
FEPI RS R Wt F2 RS2 N =229 45 B 4H
g A ARG o TRS-2 {53 K A T B A
AR I = A o N S R Wi % NN 7 S N
IRS-2 i G Tk ULEE 3 % B ( phosphatidylinositol 3-ki-

nase, PI3K) I Ras 4%, ‘B AT 5 19 T (5 5 046 &
M B 22 2 RS AL FEE " . A OF ST IRE
IRS-2 AR /N B R 5 28 Kbt HOA e A3 iy B
Y ACEE, L B A B R T, B Al i i e
YD BERD BB IR G $2R IRS2 (55 RES 54
L B A SUR A B ANM A B 5h . AR,
IRS-2 slad YT B S Lo B, 9% &,
YT HEIR IR R B exendin4 Al3i T cAMP RS 1,
PR EH RS2 /K, sl AR

ARSI AR E K EIEL TN ERAR
TG A R B A2 MR, AR A GE A, 2 AE
1 TUGR #4453 ot BEZH, © o B0 RE k0052 1) , 449 il
RLE A IERI R Z — IUGR 0 J& 3 JEfi 8 J& FliEE
JRZH41rp TRS-2 25 /KA1 mRNA A6 7K F B35 11K
TXF AL, 1M IRS-1 25 F7KF F mRNA AHXKF- 5
Xof AL TG B 3 25 5, UE S IRS-2 R 5 B 40
AR EE N EEZERY T RR SN AT BREANE
A G 2 AR B IR A 2R A AR IRS2 {55 7% 3 i
15, IRS-2 FRIA NI, It Al B 20 it 5 s /> F Dy fig
BREG, S EUR S R W, JE AR R S R AT,
PR TUGR A5 s AR I A AR 843 JE R
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