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(% E]geh . HFiIBEERZET la (Hypoxia inducible factor , HIF-1 a )X Y EAZE B (Antisense oligonucleotides,ASODN)XEf
HrHE BATH0 R B ’E(Retinopathy of prematurity ,ROP )R 0 S I 45 P 2 4 4 TR 7 (Vascular endothelial growth factor, VEGF)#ik
BFEMAEL BRI, k.7 d Wistar F2E BAFA BRI, SR (n=40)HI1E ROP ShAERY , 551X HE4A (n=40), FILSH5]
MBAHE 12 .14 .16 d FFIRER ST HIF-1 o ASODN BiAEHEK (NS ) 85 5 dAr4: A IEHIR(A) IEH R +ASODN(AL),
ROP HR(B),ROP R +ASODN(B1),ROP R +NS(B2). 4rBiF 12.14.17 d MM A MM B £ T K AHN .17 d YR
SO0 P B g L0 TR A B TR, SR e AL WA VEGE I HIF-1 o0 B KPR, 4% MBS H R B
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. Bl A M B.B2 4B . BB N AL M 9 M B2 415 A AL I RBEEN M BlL4S
B.B2 A BEMER., REAMLEEER A, A1 HEMHME N E BRI TR I VEGF %Kik, X HIF-1 a FKik, B.B2 4
A, Al 4 VEGF 7E MU FIBIAZ 23K R 6N, HIF-1 o 7ERIRZ 3R, Bl 4 VEGF HIF-1 o EfZFERZNE B, B2 A4S
Wb &b WAEE RN E TR E S HIF-1 o FRIEWM, AT LA VEGEF Bix{EHF4AEMEES. A HIF-1a
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(kSR AR FE T BCEER, BN A RET A 0E 5 LR R

([hEEEHEEFHES RT2.1 [ STHRERINAD JA [ e 7% 5 #9 12009-07-06

Effect of -1 o hypoxia inducible factor antisense oligonucleotides on the
expression of vascular endothelial growth factor and retinal neovascularization

in premature rat modle with retinopathy
ZHANG (Qin,et ol

(Department of Neonatology , Children’ s Hospital , Chongqing medical Univercity)
[ Abstract JObjective: To investigate the effects of hypoxia inducible factor-1a (HIF~1a ) antisense oligonucleotides (ASODN) on the
expression of vascular endothelial growth factor (VEGF) and retinal neovascularization in premature rat with retinopathy . Methods: A
total of 80 postnatal day 7 wistar rats were randomly assigned into two group.The experimental group (n=40) were established as ROP
mode group. The control group (n=40) was exposed to room air in the same experimental condition. HIF-1 o ASODN was injected into
rats' left cavum vitreum at 12.14.16 d in these two groups. Some of the experimental group were injected with saline at 14,16 d. So there
were five groups of specimens including: normal eye( A ), normal eye with HIF-1 o ASODN(A1),ROP eye (B),ROP eye with HIF-1 &
ASODN (B1),ROP eye+ saline( B2 ). The retinal vascular development and proliferation in five groups were evaluated by the retina stretch
preparation of 15 newborn rats at 12,1417 d respectively.Eyeball cross—section was staimed with hematoxylin and eosin( HE ).The nuclei
of proliferative retinal vessels of five groups were counted. The expression of VEGF and HIF-1 « in retina by immunohisto—chemical stain
were observed among all groups. Results:In ROP group (B) the central vessels became tortuous and constricted and the central avascular
area increased at 12 d. At 14 d, neovascularization was seen, peaking at 17 d.ROP eye with HIF-1 « ASODN (B1) presented the same
as group A, but Neovascularization decreased obviously as compcured with group B. Retinal vessel shape of ROP eye+ saline (B2) is

same as group B. VEGF was mainly expressed in capillary endothelium endochylema and nucleus of ganglionic layer of retina and inner

EHENB: % $(1975- ), %, 8 2EEF, AL, nuclear layer. The expressions of VEGF were weaker in group A,
BTG AEIESR, Al than in group B,B2,with significant differences (P<0.05).
BRER:$  &,%,H 4, 8 #4, E-mail: wachong@sina.como The expression of HIF-1 o« was mainly seen in capillary endothe

BEMA: £RF A RAF A% F :CSTC,2007BB5326). lium nucleus of ganglionic layer of retina and inner nuclear layer .
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No HIF-1« were observed in group A and Al. The expressions of HIF-1a were weaker in group Bl than in group B and B2,with

significant differences( P<0.05).Conclusion : Breathing in homo—concentration oxygen then stopping oxygen supply suddenly can increase

expression of HIF-1 « and VEGF in rat’s retina. The positive correlation is presented between them. Injecting HIF-1 o« ASODN into rat's

left cavum vitreum can inhibit expression of HIF-1 o and VEGF in retina , thereby inhibit retinal neovascularization. HIF-1 o might be

one of the targets for the gene therapy for ROP.
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0 P R A 1 T R T ) LA Y L35 28 ( Retinopathy of
prematurity, ROP ) JLEY (5 38 SR, R ¥ S 0 A R AR
UESE MM B PN B2 A4 K - (Vascular endothelial growth factor, VEGF)
T IE % 4L R I 4 4 B F ROP B &SR L4 v & 35 T B4k
FHE-s SEAE KB KB, VEGF ZEBR A H R s sk &
BERBEFEFET la (Hypoxia inducible factor 1o, HIF-1a)
VA, B, FeAT 115 HIF-1a 2 LA E R (Antisense oligo
nucleotides, ASODN )7¥ A ROP A% FR 3 FE A o, L4 FLX
WG VEGF IRk RFE MERRMEW., HIEFIRIT
ROP 24t ah YL 3z .

1 #RFITE

1.1 #M#H

PLHIF-1 o FEHEE 2 M40E F 89 mRNA JFFAER,
EEBHEE X ASODN, ¥4 .5 ~CCCCCGCGCGCC-
CTCCATGGT-3' , B L EY TRARA R SR, HAE
i, VEGF HIF-1a B—HM_Hir BRI TP EEY A F
RREIUE LS4 A AR,
12 Fik
1.2.1 ROP ShERIFI & Ko™ 7 d i5IEH Wistar FTA:
BUT 80 R(ERRERIKEFL K Y H.0RAFREREYL N
P, LB H (n=40) THAEE 7d BT 75% + 1%E58 W%
5AdREETEFESSAFE 5 4, 5 BH(n=40) T IE#FFER
o STRAMIIESTFIM 12 (14 16 d FFE TR SRk
B TSt HIF-1 o ASODN 2 w110 w mol/l) , IR AL ER 24 7k i iR
3W A, EERIEHR . AIRIER B B3R, 3R LH A
AR AR FEER K, BRI 5 EARA RN IERIR(A), E¥
HR + HIF-1a ASODN (A1),ROP R (B),ROP+ HIF-1aA-
SODN(B1),ROP B} + A= 3857k (B2),
1.2.2 WERMEMELSYSRE LA FRESR
FAER 15 R, B9 12 (14 174 % 5 R84 RHEA
A—REREHFAEEK), TR H WS 5 40
W R I 8 & RIS 1B BL(ADP B fRR)
1.2.3 MEMENLARSEE REANED L. 84
FE10 RFER BT 17 d SR AL, HERREER, HH
Y HE e85 5 4% A S A0 o0 JEE piy S50 A 9 O/ 8 2
MR, B g A2 3R],
1.2.4 SEALNERREHL H VEGF fl HIF-1a F8
M5 dFRAS o 45 BEHLAEL 20 3K R 2 B @ i8] B 43 AT

VEGF # HIF-1 o B%Z 4 b0 (SABC %) . A Image~Pro
Plus Version 5.1 F{AEXT SR LML ER @A RHFT T, B
KR AR B 3 DR ER (< 400) , T & 40 A4 T £ 5%
% BEAE (OD) LAZRR FHYE = 3R B

1.2.5 SEitEaitt AR LG4t 84 SPSS10.0
T, BUB LI « RHEZE (2 2 )RR TR R B E
HPCR A R B L2 R B EER 7 20007, R B Bk
F SNK-q K236 .

2.1 AMBEARER

ROP HR (B #H):12 d MR iMm Bk 4R L B A%, 0
FEFRREA A EEER (F 1), 4dFENEFHE
B, 17 d RBEER BT AE BB 2), Wi A AL 484 17
d TSRS LETIEH (& 3),ROP+ HIF-1 o ASODN (B1)
H17dERMBERMERSSIERR A AR B, FHE
MEE B HH B, ROPHR + A£FBEK(B2)17 d Ml A
ZEFH B IR,
22 LKA HE FEHAE

0P BB A i 5 25 - TE R BR (A 48 )RR /20 TR 10 190 i
HMEH(E 4); EFIR + HIF-1 0 ASODN(A1 )5 A 548
fI; ROPHR (B4) W MEZUMBEHAMEHF (B 5);
ROP+ HIF-1 o ASODN( B1 40 ) ¥ B 5 A i B 2 5B & B
B B (8 6); ROP BR + £ FEER /K (B2 £0) AT LA 240
MM 2, 5 BALHEESR.

125520 T AR P P R B LB P 7 A A B SR A
A1 ZH FETHAI0 IO PRy R R I i 5 P B A A 53 Bl 2,75 =
072 #12.70 £ 0.73, KR EEZ R ;B A B2 A B L, 4
B4 32.80 £0.77 #3275+ 071, ¥ E R EM LR ;EB
A AMEAEBEEZR(P<0.05),5 Bl 4(28.90 +0.91)
M, EHERIEL, —EF BEEER(P0.05),
2.3 VEGF %& 4R

HE TN IEFHR(A 4 FERL R 40 2 %2
AW/ VEGF [HYEAHME, i E A 2R E AR 7); 15
il + ASODN(AL 4H)5 A 4AH{El; ROP AR (B 4 )7l AN
BT Z A E VEGF P4 i 18 %, Kkl
R, MR E G2 HA(E 8); ROP+ HIF-1 o ASODN(B1)
LIS 4 HLE AN %2 VEGF FH 4B B85 B 4>
(B 9);ROP R + A= ZHh/K (B2 £ )VEGF P-4 MU & fi









