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FE (Cyt-C) J caspase-3 FKIEMEM, Hik 90 HHiE Spargue-Dawley K FR B4 4324 1E # %) f \HIBD F1 HIBD +
thIGF-1 4, #¢H8 Rice-Vannucci :H4E HIBD 4% HIBD + rhIGF-1 20T HI J5 B %718 a7 5 thIGF-1(0.2 mg/kg) .
B RT-PCR F1 Western blot £ AR F HI J5 24 h 48 h 72 h 435K Cyt-C I caspase-3 1) mRNA K EHFKiL, &R
HIBD £[ 4% i [] 5 1Y Cyt-C mRNA 1 caspase-3 mRNA k%58 1F 4 % BEZH 2478 5 7+ 55 , HIBD + rhIGF-1 20 % 3535 %%
TEH X HRZL T & HAL HIBD Z1R%AIR,3 Az Ml 25 57 B i it 3 L (P <0.01) , HIBD Zif) Cyt-C FlI caspase-3
T [ TR T4 I 8] 5 2 WA S 55 T 0E 3 % BB 2H , HIBD + rhIGF-1 4 (1% 32 35 %8 1F % %o BEZH T+ 5 (H# HIBD ZH (%, 3
HZ 25 BE RIS E L (P <0.01), Peason #8343 #7 .78, HIBD 24 Al HIBD + rhIGF-1 41 CytC 5
caspase-3 mRNA FIE AR IA N HLAM KR, Fit  rhIGF-1 B I Cyt-C BEik k2D caspase-3 FRik, M
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Effect of rhIGF-1 on cytochrome C and caspase-3 expression in neonatal rats with
hypoxic-ischemic brain damage in vivo

HEI Ming-Yan, HUANG Wei-Qing, LIU Fu-Rong. Department of Pediatrics, Third Xiangya Hospital, Central South Uni-
versity, Changsha 410013, China ( Email. heiming_yan@ yahoo. com. cn)

Abstract: Objective To study the effect of thIGF-lon the mRNA and protein expression of cytochrome C ( Cyt-C)
and caspase-3 in neonatal rats with hypoxic-ischemic brain damage ( HIBD). Methods Ninety neonatal Sprague-Dawley
rats were randomly divided into three groups:; normal control, HIBD, and HIBD + rhIGF-1 ( thIGF-1 was given
intraperitoneally right after HI'). Rat HIBD model was prepared according the Rice-Vannucci method. RT-PCR and
Western blot methods were used to measure the mRNA and protein expression of Cyt-C and caspase-3 24, 48 and 72 hrs
after HI (n =10 each time point). Results At all time points, both Cyt-C mRNA and caspase-3 mRNA expression levels
in the HIBD group increased compared with those in the normal control group, and those in the HIBD + rhIGF-1 group also
increased compared with that in the normal control group but decreased compared with that in the HIBD group. There were
statistical significances among the three groups (P <0.01). At all time points, the changes of both Cyt-C and caspase-3
protein expression in the three groups were similar to those of the mRNA expression: both Cyt-C and caspase-3 protein
expression levels increased in the HIBD group compared with those in the normal control group, and those in the HIBD +
rhIGF-1 group also increased compared with those in the normal control group but decreased compared with those in the
HIBD group. There were statistical significances among the three groups (P <0.01). Pearson correlation analysis showed
that mRNA and protein expression of Cyt-C were positively correlated to casapse-3 mRNA and protein expression in the
HIBD and the HIBD + rhIGF-1 groups. Conclusions rhIGF-1 may inhibit the Cyt-C release and caspase-3 expression, and
thus provides neuroprotection against HIBD in neonatal rats. [ Chin J Contemp Pediatr, 2010, 12 (12) :963 —966 ]
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YEM . AR, SMEPES T IGF-1 AR AR
PEIGK-1 3R 3K JF AT IGKF-1 32 K 323K 1) 3
it 4T M IGF-1 Al A2 L HIBD, HLi%
MR ER AT RE S IGF-1 @it Akt 1 GSK3beta
BRI AU T4 X N Ak BB AT
] caspase-3 Fll caspase9 ZFEFH T-H T W&
B AR R RIS ARAE 14 R B K E) IGF-1 T
PATAE 2 5 5 5 ) 40 Jifd €4 3 ( cytochrome C,
Cyt-C) WIRIRA O, SEIRAFFE C kS th Zonr 14 s R
JICHY Cyt-C AR ff 2 200 M R T e v e 4 10 G B 1Y
YRR, HIH OS2 F 0/ T 908% I vy 19 gk 7, 5
caspase-3 Fll caspase-9 TEIH T4 B (1) 25 H %)
(ROGIE™ o AT ST AL ] HIBD BER, W4 IGF-1
% HIBD J5 Cyt-C J caspase-3 1K M52 W, ¥R i+t
IGF-1 % HIBD ffypfr & {4/ FH S mT se bl

1 ST

1.1 KN4 ERK rhIGF-1 4575

A 7 Hi% Sprague-Dawley (SD) K 90 H &
T MEEAR IR K 14.6 1.0 g, d1h g R2#3hY)
SCER PR BRI 9 FUBAE B, Bl S R 1 ~
9, Hrf 147 5 X 4L ,2.5 .8 54 HIBD 4,
3.6.9 5k HIBD + IGF-1 £, 2 I8 Rice-Vannucci
1 AR R B HIBD AR (/2 908 3l Bk 25 4L 3
Wil , 25T 92% N,/8% O, {REFFEEH 2 h, K
AR AR N IR BEAE 37°C 0. 5C, IR J¥ 65% £
1) . HIBD + IGF-1 Z07E HI J5 BI 21 25 7 A 5 2 Ji%
5 ZREE K -1 (thIGF-1 100 wg/ 37, 77 5h 4 5
4119-100, Lot No: B2029, BioVision 2y & 4 77, E [H
TN ) WSS T 55, 77 04 0.2 mg/kg, 3 ZHAE HI J5
24 h 48 h.72 h 3 AH R B TE] S Sk UG (n = 10)
1.2 RT-PCR #& | fix 2B 22 Cyt-C F0 caspase-3
mRNA

FH Trisol y:HEHUMG ZH 41 RNA, 1 FH 00 5 S R &
fitg 5k 52 b2 ( RT-PCR) J7 25 6 il 4% 4 il 2H 21 Cyt-C
mRNA( 5|4y i 5-AGACTATCCATGGAAGCAAG-
3, N I# 5-GTTCCACTGTCTGTCTCAATA-3,478 bp)
F1 caspase-3 mRNA (5|4 Fi# 5-AGGTCCAAGTT-
GCCGTTTC-3, T i 5-CAGAATGAGGACTGGGTGAG-
3,407 bp) (LA B-actin NS, 5111 B T
AIG ) o 335 AMIEIR. 1. 5% BRI fl ok e
TR AL C5E G o, 1o HTBE RS H Uk AR 20 T A 45 o

B R GESEAT 4, I 7 7 ) 2t TR A AR 6 8 8
fH(IA) . H R 9 AE X Z 3k 58 B2 T B 1Y R B
(TA) /B-actin (1A ) FARXS LR R o

1.3 Western blot #& il fxZH 2R Cyt-C F0 caspase-3
=]

L Western blot J7 46l & 4H ix 2H 241 Cyt-C FHl
caspase-3 R, —Pu ol b bt Cyt-C (SCBT
5 w]) TR caspase-3 (ProMab 23] ) s —Hi M 115
Pt 1gG(SCBT 24 #]) , LA GAPDH y Py Z: B ( ProM-
ab v H]) o
1.4 ZitEaHn

AR BOR AT SPSS 13. 0 e itk 3, 15
Bl LASSE + Rt 2E (o £5) TR, BRLBCR FH IR
2R T7 229007 , 7 25 AN 55 B SR BRI 36, R A Lt
i Mann-whitney #45., P <0.05 N 2ZERHSi1%#

s
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2 #R
2.1 Cyt-C mRNA J caspase-3 mRNA Fik

B ] K B JZ2 7] W Cyt-C mRNA I caspase-3
mRNA R 55 , oo BT AT DAR 2 i 35K, 45 I )
5 HIBD 417535 B .3 55, HIBD + rhIGF-1 4] 5 %} 1g
YRR, 5 HIBD 41 LA Rk, WHE
L& 2, &WFE] A3 41 Z [8] K K2 2 Cyt-C mRNA
Tl caspase-3 mRNA %48 122 5 FLAT G 2 2
X (P<0.01), W1,
2.2 Cyt-C ¥ caspase-3 f{J Western blot Z5 3R

A 2H R B JZ A2 A] I Cyt-C J caspase-3
HERIB (B 3) , oy BRZH & (a] g i) WL/ i 3R
35, HIBD £ 3¢k g 48  HIBD + rhIGF-1 4 5 %}
HRZH He A gkt , 55 HIBD 41 Ho AR08 55, 22 5+
BASI2#E (P <0.01),
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X B2 HIBD 4| HIBD+rhIGF-1 2
Marker 24h 48h 72h 24h 48h 72h 24h 48h 72h

caspase-3 mRNA

———————— — TR

B2 PR caspase-3 mRNA RT-PCR HikE
LR S JZ 44 ] WL caspase-3 mRNA ik, Ho o % B 4 ] L /b
ik, HIBD #H # iAW 4% &, HIBD + rhIGF-1 25 15 %) MR 21 e 45 e ik
7 , 55 HIBD 2 Uikl

%
#
i';l:lé'

X HE 2 HIBD 41 HIBD+rhIGF-1 21
Marker 24h 48h 72h 24h 48h 72h 24h 48h T2h

34 KD = caspase-3
17KD - - Cy-C
S GAPDH

B3 EBKEEX Cyt-C K caspase-3 Western blot B ik
Bl 2R BT L CyteC e caspase-3 (1%, Joof
S HAZH AT UL/ 2 ik HIBD 41 3% 3k W] 5 8448 HIBD + thIGF-1 41 5
X AL 24 87, 5 HIBD 41 oAkl

*£1 HBALRFEHESKER Cyt-C & caspase-3 mRNA X ZEME (v +s, n=10)
Cyt-C mRNA caspase-3 mRNA
21 51

24 h 48 h 72 h 24 h 48 h 72 h
X a2l 0.20 +0.03 0.18 £0.03 0.17 +0.06 0.21 +0.02 0.19 +0.08 0.17 +0.04
HIBD 41 0.61 +0.05* 0.52 +0.04* 0.45 +0.02° 0.65 +0.03* 0.54 +0.06" 0.40 +0. 05"
HIBD + rhIGF-1 4] 0.47 £0.07*">  0.42 £0.05%" 0.40 £0.04* 0.49 +0.05%" 0.45£0.03*"  0.38 £0.06*"
F {4 23.425 31.661 28.127 20.038 19.779 18.543
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

a: 55X IR4L AL, P <0.01; b: 5 HIBD 4{ 3%, P <0.05

2.3 Cty-C & caspase-3 B mRNA RiE5FHE
SRR
2.3.1 Cyt-C 5 caspase-3 mRNA &9 48 X M 45 #7
HIBD £ K fil J¢ Jit X Cyt-C mRNA JK £ {H 5
caspase-3 mRNA JK (i Peason W X RE r =
0.974,P <0.001 , $2/ — 3 Z [a] Jy 1E M H A AH OC K
Fo IGF-1 + HIBD 41 K il fz i X Cyt-C mRNA Ji FE
{H5 caspase-3 mRNA JKJE{H Peason IJFHE R E r =
0.888,P <0.001 , /8 — & Z Ay IF 4k H £ A6
K&
2.3.2 Cyt-C 5 caspase-3 & & 9 48 % M 57
HIBD 20 i fz i X Cyt-C K FE{H 5 caspase-3 JK
FE{E Peason BIAHIE R B r =0.955,P <0. 001, #£/~
B2 REL AN G R, HIBD + hIGF-1 41
i Bz JF X Cyt-C K E{H S caspase-3 JK & {H Peason
A F A r =0.877,P <0.001, IR — 3 Z [
NI LK R
3 itig
LRI AN MY e i o, GORL AT RE
TAE A 22 240 M I T F0 IR B8 i 36 ) 4 Y B AR
JA' o Cyt-C HERBLAREI T FEMS caspase (i T
2 T T AR AT . AR5 R RT-

PCR } Western blot J5 2:3E 5L Cyt-C f% caspase-3 [
mRNA FIE [ KX K7 HIBD J5 24 h 28] 3
i, HIBD J5 3 d B K. H o pakikz
AR IEA G OC AR, #7n 3 72 HIBD & Lk v
AR I, Chandra 281 458, 24 40 1 32 %)
PR T , Cyt-C mRNA 3835 B, 2w h% 5 Al Cyt-
CHAZ . XA ) FH R b i A58 B8 K BRUAE 7R 11
WFSE AL IGF-1 1 3G -5 9 Jmy kA A 8 26 2 24
(R LA Z EAFAE IE AR G R o AWFRSE RS
XPIIREFE A RAIM) 5 o Cyt-C NG AARE 2
b, Wi caspase [ 3B TG ALY caspase-3
FTDAR R AE T ERiAR, 51 R Zephifk Cyt-C R
B, Cyt-C 22 caspase Z¢ Mk sz . A DL 475 caspase-
3, HI Cyt-C BRI IE SR 4 ALk

TEN HE PRI BEA T IGF-1 Bl 2 L4 I iy
FEMAE S B AR IGF-1 3253848, K40
PR A R IKEE ST 1GF-1, & B HIBD J5
0 A i ZEL 2Rl 22 0 S5 s 7 A 4 A L A S
1 IGF-1 T i) W 44 2, $& 7 TGF-1 i ik 25 24 %
HIBD St A= I LA I 63 405 5 A R4 VR T, $ mT g
AR Sl G B R A4 I e A R A
475, Lin 2557 PR 2 18 5 A9 7 154F 52, IGF-1
Y Ao A A ] [ 2 o 2 L T A4S 40 B ) ) e
T i e e ot A BG4 7 ) e 2
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R BRI v 2 ik P 28 i de ot PH-V8 80, 7 A0 1
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2R TR AR A 24 B, SEBR TR EE I A 2%
Sizonenko “'* i 3 L R B HI I 00 i 2 A1 I
TSI PRI R] 1 25 24507 20, I TGF-1 JI8 i i
LU RN USRS Ay NI AR E S I A NS g el )
JEE TS 45 28 A%

S S B 9 25 SR B, R A Bl 8 45 S
BT LN IGF-1, B ALY IGF-1 ¥ FE AR
P A5 W) 4 v, Bt SR R I 458 43 T AR #F IGF-
13 3o 1t i, FELAL AR o AN T 48 R e &
BLHIBD J5 0 h J¢ 1 h 255 1GF-1 Ry 47 , 1
HIBD J5 2 h 457 IGF-1 WA ph & - 3 1E T, $0R
IGF-1 [AIRYT 7 AT fig7E HIBD J5 1 h )y, A#FFR
FHMZ5 2585 (8] 24 HIBD 5 0 h, f54 ER W5 HaE iy
IGF-1 J0y7 o IGF-1 ARt ti &8 S I 7,
TERT X & R G R B MBI 20 72, 2 50
LRGN A LA T RE I 4R R AR T, Xk
I A5 e G 0 T A A R R — R
HIBD #5822 — o A Il PR 5 i, X T
SEPERGIE A B 25 T AN TIGF-1 RB4E /NI AE
JEH, et hfe, A RN, IGF-1
I P AR AR G 1t A8 BEL 2y DA T 454 o A ) ot 2% , BHL Lk ol 22
TCRIR AR E T . ABFSE & B HIBD + IGF-
1 415 HIBD 4] Cyt-C } caspase-3 mRNA N 3%
KB, HESHASI2EE L (P <0.01) &R
IGF-1 1] DLIE s #0 BB Cyt-C e, AT 10 4f]
caspase-3 fi{ & 1k , fofi 1 22 40 M R T A B D, K
HIBD (A -3 7EH .

25 B PTAR rhIGF-1 fighl /84 K R HIBD K 2
JZ Cyt-C % caspase-3 mRNA FI [ 335, AT s/ i
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