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[ E] BHH BFRBEEN FRMA PR A K F (VEGE) 165 LR B X 7 AR K Rl sl S e o 24 i 463 5
(HIBD) (&4 e . Fosk SRTANER P IR E 41 B R M Ad-VEGF i # 413k K. 7 H i Sprague-Daw-
ley KEBENLATAL 4 41, BFARU1(n =20) HIBD 41 (n =25) Ji#H% PR FEIE AL (Buffer 4 ,n =20) , Ad-VEGF 48
41 (Ad-VEGF 41,0 =25) . fdifi] Rice ¥4, HIBD #4751  Ad-VEGF S Hi£H Fl Buffer 4178 HIBD J5 3 d Tk Bl sk
BeIE Bl K2 XAy ISL AR A 1 G 2 L EE A AR B R SO R G B S 7 d R RT-PCR & K I BRI
VEGF165 mRNA 235 ; % FRALER 1 AR SiARic 7 ( TUNEL 3% ) A BRUIG B2 B ph 2o T 00 5 SR H g 44k
SR VEGE 2K (43634 J CD34 Rk TR N B2 il i 45 %8 135 530 H i Bk SR R BCSH 780 ok 67 B8 KB ik A 11 7
REEI L35 H ISR A AAKS - et AL UL SUR Hl2: , R MVHW@WEHﬁﬁI%*&HBD@
J% Buffer ZH B 35 (P <0.05) ; Ad-VEGF £0 i 41 g i 7% F % HIBD 25 &% Buffer ZH /> (P <0.05) ; Ad-VEGF £
SN B Bl A 4k S VEGF # 138354 HIBD 41 % Buffer ZHB] 3% £ (P <0.05) ; Ad-VEGF 4117 248 i

%45 HIBD #0 % Buffer 417435 (P <0.05) ; Ad-VEGF £H 5l iz J2 ¥ 2 JC7A8 P8R 3 4 HIBD 41 & Buffer 41 4% . 45
R RERRIAN T VEGF165 JL R4 RS AT s A RUIN 412 VEGF165 mRNA K VEGF & [ i 21k, /0 v 41
B T 38 i A i AL T B, DR i AR L P A 4345 , O ) 2 ) e T RE .
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Adenovirus-mediated VEGF165 gene transfer has neuroprotective effects in neonatal
rats following hypoxic-ischemic brain damage

ZHANG Shan-Shan, ZHENG Xiang-Rong, YANG Yu-Jia, ZHONG Le, WANG Xia, XIE Min, YU Xiao-He. Department of
Pediatrics, Xiangya Hospital, Central South University, Changsha 410008, China ( Zheng X-R, Email . zhengxiangrong@

sohu. com)

Abstract: Objective To investigate the protective effects of adenovirus-mediated vascular endothelial growth factor
(Ad-VEGF) 165 gene transfer against hypoxic-ischemic brain damage (HIBD) in neonatal rats. Methods Ad-VEGF
recombinant adenovirus was constructed by bacterial homologous recombination technology. Seven-day-old Sprague-Dawley
rats were randomly assigned to 4 groups: sham-operated (n =20), HIBD (n =25), buffer-treated (n =20), and Ad-
VEGF-treated (n =25). The HIBD model was prepared by permanent occlusion of left common carotid artery, followed by
exposure to 8 % oxygen for 2 hrs. In the Ad-VEGF-treated and the Buffer-treated groups, 2 wL recombinant adenovirus
suspension or buffer was injected into the left sensorimotor cortex of the rat brain 3 days after HIBD. Seven days after
transplantation, VEGF165 mRNA expression was detected using RT-PCR. Neuronal apoptosis was detected by the terminal
deoxynucleotidyl transferase-mediated biotinylated deoxyuridine triphosphate nickel end labeling ( TUNEL). CD34 and
VEGF protein were detected using immunohistochemistry. Microvascular density in the cerebral cortex was measured based
on CD34 positive cells. A radial arm maze test was performed from 30 postnatal days to evaluate long-term learning and
memory functions. At 35 postnatal days, the rats were sacrificed for cerebral histological examinations by hematoxylin and
eosin. Results The expression of VEGF165 mRNA increased in the Ad-VEGF-treated group more than in the untreated
HIBD and the buffer-treated groups (P <0.05). The number of apoptotic neurons was less in the Ad-VEGF-treated group
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compared with that in the untreated HIBD and the buffer-treated groups (P <0.05). Microvascular density and VEGF
positive cells increased in the Ad-VEGF-treated group compared with that in the untreated HIBD and the buffer-treated

groups (P <0.05). In the radial arm maze test, the Ad-VEGF-treated group had more improved achievements than the

HIBD and the buffer groups (P <0.05). Neuronal degeneration and necrosis were lessened in the Ad-VEGF-treated group

compared with the HIBD and the buffer groups. Conclusions Ad-VEGF gene transfer can increase the expression of VEGF

mRNA and VEGF protein, decrease neuronal apoptosis, and increase angiopoiesis in the brain. This attenuates brain

damage and improves long-term learning and memory functions in neonatal rats after HIBD.
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B A= L i S R I 4 iR ((hypoxic-ischemic en-
cephalopathy , HIE ) J& [ A= BB AR JLH 0L i) ek il 22
RGP BUE LA AR RRE R ) A Y B 2
I R R L A 8 T KRB, B H
BT AR BR T X E S 3, 1 TEAF a7 i
HRCAI — B 24 [ P R 2 A o U ) B PR 2
— I W KA K 7 (vascular endothelial growth
factor, VEGF) J& —Ffr A Bz 200 Jfd "y 5 1) A7 22 53 388t
BRI T 1058 PN B A RSO I 5l GRS B R
A LA, AR 2R G I A8 BT A X i 22 R G Y B
Bfdpr BA TS MR o BEAh, VEGF 53 i 45
T HA A P HHE R VR, A B T 4
T A A3 I 18], B 207 488 B, s 28t
031 1 VEGF 3657 AR K USRI AR SE U )
BPARCR™, FLRIT M R L VEGF JERAT7 7 AR RUI 5t
PiidiiE . o T HRFRNE L HIE BTG isfe, A
SEHRA) FH B A= R BR ke 4L SR it 14 G 458 95 ( hypoxic-is-
chemic brain damage, HIBD) f#54] , WEX T MR B4
5 VEGF165 £ [H§4# % HIBD [} VEGF165 mRNA
S & 4R B S PN il Ot NN L N=9 A W& EY )
PR, LU PR IR BE A 2 1) VEGE JE[RE T
BrAE R B HIBD (8 a4, S 45 475 1 v I 7 T 58 92
CNE RS yipr
1 #E57F=E
1.1 N Eh¥sra
{7 H % Sprague-Dawley (SD) K&, HH
REFTI S OF AL, MEMEAR ) K EAE 12 ~15 ¢
Z I, BEHL 0 AR T AR (n =20) (HIBD 4 (n =
25) 5 B 2% IR A% FE 4H ( Buffer 20, n =20) | Ad-
VEGF #%AH 41 (Ad-VEGF 4 ,n =25), R F R4 K
BATIRTFA AT Lo 8 A TR BIK, A T A5 FHL Rk
Ao B4R BAE HIBD Ji5 3 d #EAT RS A
1.2 HIBD =& §{E

Hz B Rice 1511 G HIBD BERLS 7 H i SD i
KR S TEM AR T S5 B M7, SRR E Ul 1, il
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BRSBTS IK , 5 G B2 kDT 15 )5 3R (8] B
FEHRI 2 b G BT 37°CER A 1L 3 Hl A L8
FE BT (7 IS HE TVUR5 P 2, G — 000 74 30 i 3
X — M AT A A — 1 em x 1 em /ML)
REAR AR N ENGERE) L, L1 ~2 L/min (158
JER AR EE A (8 0. 1) % R AIR G UK, B2
BRI KR CO, SO, FREeih4 2 h, 52
I35 ORI DR B T Bl 8y B BA T B FLMR 3R o AT
1R USSR BT 21 H Wy, W i e 1 01)
P A CIE
1.3 A% E

AWFTEH O Ad-VEGF HAK N, &
Sok) 7 B A F 15 3 & PcDNA 3. 1-VEGF + Pa, )
Xbal F1 Kpnl Fg1],# H i 7B 5 pShuttle ZEARZLAK
B4 F AL pShuttle- VEGF + Pa ik, Kt @4
0 ZEAR B AL IR Tnvitrogen [R5 75 0K R GE R AR 1
B A3 AT o 7 EE 2 AR A, BV Pel EAT D))
Ja, K &AL Bk 5 pAdEasy B4R iy 3t 5%
BIS183 J 2 2540 , HEAT IR R E 2, AR IR 8 3R ik
17 BAPE e R i 1 , 3575 B 20 2 /K pAdEasy- VEGF +
Pa, 3 1 CsCl % 21k %5 3. Ad-VEGF B A4 Y5
Buffer 21T HIBD J5 3 d #E47 /il N FSAH , B AR I (1] 5
MO S IR BE AT ST, 6 K U & T 57 4
FERLAX, LAZE M5t 32 2l B2 )2 IX (A bR AP - 0.3
mm,ML: =2 mm,DV: —1.5 mm, B X/ )5 0.3 mm,
BIXIZE 2 mm, 8 1.5 mm) Sy FEAE G, (5 F vk i A
e IS HEET 1.5 mm A 2wl SEARRYG
BWEL 2 L B PR, I E] > 5 min, R B TSk
5 min, FAARH, TS min, 48453k K, RIS
] w5
1.4 VEGF mRNA g%l

Bttifa 7 d #17. O5190Bat 54 8 il
GenBank %81 1% 11 VEGF 1 GAPDH (15| 4y, GAP-
DH £ N Z B, GAPDH 5|4 )7 41| (5'-3") L if
CCTCTGTCATCTCTCCACA, T i ACGTGCAGCAG-
GAACACTA ; VEGF 5|¥ %) (5 '3 ') i TGCAT-
TCACATTTGTTGTGC, T i AGA CCCTGG TGG ACA
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TCTTC, QNZHLE 5 RNA B4R . % Trizol 315,
TR RNA (4l £, 0 A% R 2 1 0 B A0
RNA (19 B2 F1 5T £, 305 0 e JUG PR Uk A A RNA 1Y
SERNME, @iE SR PCR 714 L 2 pg i RNA #f
i, KM Promega RT-PCR — 5 ik iU E iR & #E 17
Wi S A PCR 734, PCR [ 1 252k 94°C Fiil 28 P
5 min;94°C 45 s .60°C 45 s.72°C 1 min, 3t 25 fE¥F;
5 72°C 10 min,4°C{RAF. P 1945 5B PCR P24
TR T % B EWEEE I AT LK, T EE R LR
RGN A BEAT 4 20 A, W€ PCR 774 VEGF
cDNAZ% 7 FIl GAPDH PN 2 B A% a1 1) 6 % B 1) L
fH(D/D0) VEH VEGF JEH AR Rk it
1.5 Kbt EZER T S8 X-DUTP &t O K imER
12 (TUNEL) #24E 77 %

SR FE RS, A0 L A6 T o 0 7] 6 ( R B B 2 )
PR ) AT i 240 B 0 T A ARSI, S AP TR U W
17, DAB A5, K%, RARRFEEEL Y, B T
WIS 2, BlbR T 0 I8 T 40 L 2 B A S A R
P PBS AR I A% 19 AR i A B Tl Ay [ P 0 e
THECH T - S BUIG B2 5 J 1 1,400 55655 T FEALTT
S5 ASHLEF 500 /> 2 i v BV 20 B g, 25 R DL
{H + AR (v +5) TR,
1.6 XEEBRMLEZEITE

R0 SP AT KM K it CD34 435 4 24k 7
B IO G e i i 48 %8 B, SRR PR T -
AT F s A K S 0.3 % H,0, Z3EFE 15 min
DL WG A A T 5 T A 0T 5 P % R
PBEE 30 min, FL 2 2 R, AUk T NS Y 7 R
—40,4°Cl B A &= brid — 3 (Fhif) 37°C,
15 min; AR EFAR ICAEE BN 1 &R 37°C , 15 min; %
PRI 0.01 mol/ L PBS ¥k 5 min x 3 ; 57 i Fiit il
DAB (RIUH LAY A RA R SE4L) a5 T
SRS R N ], EORZK 84 vp sk, SRR R R ERE
Yo, H R K MR W 5 ALK 5 37 W rp AR i
Fo BAPEXTHRER ] 0. 01 mol/L PBS {0 —Hi 4k, H
S TERAIR] . 45 R 5E  CD34 SE AL T4 N 2 41
MU, SEART A SN AE B BE TR Weidener J5 i
HEATT LR B 2 €0 1 B DAY Rz 200 6 P Az 40
JEAE R —A~ A8 8%, 55K 0 7 7 ] — Bz 23 ke g 1X
PEFE S NS ( x 400 ) HLEF AT R A A, HOF
POk RTINS %
1.7 VEGF BN RIER %

Fie B VEGF Sl A in & (bt b i i A=
PWHEARARRA v $E41) #E4T VEGF fsis 20 b #: 1.
s T REPLILEE 5 S HLET, 1148 VEGF Sz 21k

WY1 240 e 505
1.8 mEEE S 5Kl

SIS 64T, BT 3 A 0 1 3l 1 1) 43
M, AL FLEH TR ICMaE [ ge %%,
[ 30 HE R, 28 Balduini'™ Jyg . A H ik 4t
e e heh—EHR R 30 em &, 4 8 A~ 2
TR X PR A3 A0 B S 50 em, B8 12 em, B A
Ui —/ Lo SIYIAENATTEE K 48 h {UAERE H A%
WG B 5 R koK 30 min, SRS 18, FREG 2 d
TERFE RO FLINAER L SO WL /K, 1k S e 5 N A
BB 7K o S (RIS , 78 3 A8 K, BEATTARSR
B4 R 1350 90° F1 135°, 4 Rt 5 Wk, &Ik
(BB 1 min, LG 3 d, BT 4 I A R
BRUBRCZE 2R B v g T 5 R A 3R, DL 3 MR K
AR B A5, 10 SR LA 855 . O3 3 MK
FRAE BT a] ;) B B, RIE A & 4 K ad 1
(I URE ; BB 1R B UER, BIVEE A A 7K I (R Tk
1.9 MALRREZHRBE-FLLELEE

T2 A Es ) 5, KR35 H W B k17, 78
10% /KA SRR T ,4 % 22 58 W E T O IS ik 24
SUEE Jo A W U1 R B B R AR - AL
Petn DLBE S,
1.10 Sit=4ah

LERFORNY ] SPSS 11. 5 MGETH A k174
B TR BRI R £ AnifE 22 (x 25) FR, LAY
FAECR 5 2253 #, P <0.05 A Geit e Lo
2 #R
2.1 VEGF mRNA #4558

M %Z PCR =4 VEGFcDNA 2% 1 GAPDH P
Z AT B 65 A Y HUEL (D/D0) /E  VEGF &
R A XS ek 5. BT R4 VEGF Z[H (1) D/DO {H
70.459 £0. 117, HIBD 415 Buffer 41 VEGF 3 [H
() D/DO B 4351 0. 885 +0. 134 0. 873 +0. 126,
HIBD ¢ 5 Buffer 212 [8] 22 R0 . &4 (P >0.05) ,
Hl\FARL LK, WA B S (P <0.05), Ad-
VEGF 4134l 4! VEGF 3L 1 D/D0 {E H 1. 036 +
0.063, & HIBD 415 Buffer 41 ] 4% & (P <
0.05),(K 1),
2.2 TUNEL #il45 %

AR A0 B M 1%k 5. 50 = 1. 41, HIBD
15 Buffer 211 K B A2 00 A 990 1= 40 M 55043 51 0
264.38 +£16.29,273.75 +24.54 W4z M 2T T
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1 2
1 Marker 2 {5 R4 3 HIBD 2H 4 Buffer 41 5 Ad-VEGF 41

3 4 5

E1 &EAKXKBKAZL VEGF mRNA Rik

FPE(P >0.05), BB FARAHIEIE & (P <
0.01) ., Ad-VEGF ZH{AT-4ifi%h 151.38 £21.69,
Ad-VEGF 4% HIBD 4 % Buffer 41 Fu %5, H08 140
JHIECH TR RE (P <0.05) , (E2)
2.3 KRERMNEZEITHER

CD34 3R E AL T M4 N B2 A0, 9% €4 BH M3
AR DL ZEAR B AR 2R A B A o BT AR 2 Uik
MASERE R 5. 20 +0. 53, HIBD 4 & Buffer 41 5l
MVD 43504 10.6 +1.40 11. 1 £0. 90, 5{EF A4
HoA, B B (P < 0. 05) , HIBD 415 Buffer 4
Wi, 225 LR (P >0.05) , Ad-VEGF 41 B i
50 i 45 35 3 A 28. 8 + 1. 15, 434155 HIBD 44 % Buffer
ML, BRI (P <0.05) , (K 3),
2.4 KRR VEGF &AL ER

25 41 BRI 2 5T VEGF G2 28 4 BRI 20 M 50 i
W3R 1,54, HIBD 20 }% Buffer 2H 9055 ZH 4k BH 14 41
K0 B R T R4 0 34 5% (P < 0. 05), Ad-
VEGF 2 4 % 20 £k FH 1 40 Bt %5 %% )% ¢ HIBD 4 %
Buffer 2 {8 FARLBH B 1g5% (P <0.05) ,

x1 FHARMKER VEGF %z AR E4EMmE

(%, x+s)
215 AL KIRKX
RFARH 5 4.88 £0.80
HIBD 41 5 24.65 £3.41°
Buffer £ 5 26.47 £3.55°
Ad-VEGF #1 5 68.09 +3.37"

a: SEFARALE, P <0.05;b: 4355 HIBD 4] &% Buffer £ Lt
#,P<0.05,

2.5 SRS 5K
A A4 B L35 2, HIBD 415 Buffer 417F
TS T 2K B H A B K ISR B R R R L B IR BE

Bl B TR F R4 (P <0.01) , HIBD 415 Buffer
M, ZR B EM(P >0.05) ,Ad-VEGF #1414
YRIT G & 8 kR ¥ % HIBD 41 K% Buffer 41 B i ok 3%
(P<0.05) .

T2 FAEKXBRHMSTEERERAKIRKE (x%5)

Myl RE BOKEFE(s) FERIEL A

BFARA 12 135.56£13.23 8.56+1.09 1.83 +0.77
HIBD 4 12 220.89 +22.75% 12.19+1.64* 3.39+0.74 °
Buffer 4] 12 199.67 £22.97* 12.22+2.13* 3.31 £0.70°
Ad-VEGF 4| 12 163.28 +15.41" 10.58 +2.03" 2.53 +1.06"

a: SEFARALK,P <0.01;b: 4515 HIBD 24 & Buffer 4H It
#,P<0.05,

2.6 EARBAKRB-FLRE

AT A LG 2H 2R 40 i R 21 8 5% L AT S RN 4
FE) VW IE % . HIBD 2H % Buffer 2H it M 2 BR {0 210 it
HEFNZETL AP o8 PE A% [ 45 5 o vE i 1k, 7870
P2 2 A5 /N S5 R R O 2%, 5 s BOIR A
23 JETE I, A RS e A M 14 A, R DL S PR A IR
DAL PA) R 20 L feb i ol A8 R LD B R, Ad-
VEGF ZH i 7200 i 41 i 22 PR IR L 5%, AP 5 45
P AECTR I , A3 DA% [ R g (1 S ) o

AV

3 e

5]
VEGF J&—2& @0 Fe 5 P v] LS 3 8 A=
A5 T B P R 20 A 22 53 24 5, ELAT (R0 P B2 44
MY 5 % S 04 TP B, Bl 28 5 Kl 4 AR AR
O Sun 5 R iR R Bl ki Ak A E B
i A5 SEAS Y U R S AN VEGE IR KRR &
PERGHEE , 38 23 T e A 52 & 3, VEGF 677 41 B
T A L Ll X R A e iy 4 %, T A A B8 T AR B
g/, TSR R BRI ot 1k B B2 45 . | F VEGF Z&
FIHAs G ot FER AR , W ERE Z IR %G5 H
2y K, PR PR T LR A T AT T VEGE L[
TRYT ] TR AR R

AR AR 7 H i SD B4 KB HIBD 34
B BBl AR T BN R VEGF165 KL [H %)
Btk HIBD K BRAEITEM . 45 R 2R, Ad-VEGF
IR AL U414 VEGF JE[H 3Rk 4% HIBD 2 B i 1
I, 228 VEGF 3L RIE Y7 J5 1 it i 1o 28 23 45 45 U
FIRHMEPE VEGF JLH 1 RE J), i VEGF JEH 35
W= VEGF & g ik 24 80697 AR B

Sun PSS R ANEIE VEGE 4 2
PRy E ML AT BEAT : OV 5 B IR BENLEE 3" 4
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2 RAKXRAKEEZE TUNEL FEIEMAESRIE ( TUNEL, x400) A (B ALK B A I 2408 I TUNEL B v
2 s B HIBD £k BUAC I B2 J2 FT LR 4k 348 (5 ) TUNEL B4 200 0 (95 Sk BT 48 0 B T I 40 ) 5 C: Bufer 2 K Bl 20 o B 22 7T DL K 4
TUNEL BF4: 201 (55 3k 46 R A T IR 4 i) 5D Ad-VEGF 4K [R5 I8 K2 /2 TUNEL B 20 2 10800

E3 JAKXKREMEE CD34 PHEMAIRIE(CD34 R AN, x400) AT ALK RN K205 CD34 FTE
Jfi; B.HIBD 20 BZENK 2 J2 CD34 [ 40 I 45 {1 T A 413841 5 €« Butfer 20 ¢ BUZE K 52 )2 CD34 B PE 40 M 45 (1 - AR 4138 D Ad-
VEGF 28K B2 B2 2 CD34 B EZN % HIBD 24,

4 FHEKXREME R VEGF [BEMARIE (SRR AN, x400) A BT ALK BN K540 H A& VEGF 40
Jfugeik ; B:HIBD KRN B 5 X VEGF BHYE AN A5 AR T ARG 005 C: Buffer 21K SR I 5 X VEGF BH: 4N = k88T AR 41
4 D:Ad-VEGF 21K U B2 2 VEGF FHM:41 a4k HIBD 234,

5 BMARYRE(FAB-RLRE, x400) A BFARYKC RN RN HF S, TAZ R4 ; B:HIBD 41K R
Ze I 1 B MU HE S ZE AL , 22T 8 P , A% 81 4 5 C : Buffer 2 K B2 I B BRI HES ZE AL , i o028 1k, 2% 1455 D2 Ad-VEGF 20K Bl 7 I
BB NS e 5, (AT A 1 4

(PI3K 1) /%% [ F kappaB {5 5 5% o %, 00 BB 00 o 205017 SR80 098 12 R 5K,

Caspase-3 {1, /0 Sk MR TN PE -5 @38 HIBD RG240 MO 12587 A= K U 40 MO B8 -1 808

T EOE Y PI3K B AR N Bl i % S s m IR AL X, 78R A U (e 4 ot 1 53 47 75 g L g

9 kvl 2 BB FREE R 1 ORI AT KA TR ARSI R B Ad-VEGF IR 4148

CETT R AR G AT B | o I P XUS ORI HIBD 28 J% Buffer 2H 30 240 I P T2 BE WA , b 39

G UM BERT R M 2T R HRTEAESS, I #A 0k Ad-VEGF W] 3 12 40 ) 7 2E HIBD K KUK
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PP T, A i 2 2 4 A7 9 R, S AREAE S Ti
BAEIVE R, T VEGF 2 K67 i 4% HIBD X
R 240 6 0 1, R LR R K B HIBD f L
il Z—

TEAEBRIG O, MU A 45 A8 T8 sz 2IAG
(R . ASSEIR AT H ATACN RO SRR LI A
B CD34 FAFEK bR i i 48, 45 R & B Ad-
VEGF 1657 21 Bk B B % 2 e HIBD 25 3 i
245, R VEGE HE P67 Al 3 i ishe S ik i i 2 24
8 A LB TE Il

e E UL VNN DR P TAR ) (NS R V16 =L 2 AR
FISEEA—E 5 I RE UL E L, SRS

Feg BLIE 25 5 5 1 2 A7 g 22 K I AR 45 & oK DF

VEGF JLHGY7 X HIBD [ # AR 1EH . 47 M2
R 7 3 A2 FH A T B R B i R s, R
PRE DK DU — B ATE 5T 5 1 T D) R A O S
[ 2 2] T AR TR, R A5 o 0 b S e 3 0 149 4 ) 2 )
ICIZRE S 1 AR SZER AT AR 4 R R, HIBD 4
BUBRF ALY 24 5 v 1) 56 7K B[] 2B K 4 1
KEG PRI Z  Js BB F T 3P0 23 [A]
22 FNCIZRE T . Ad-VEGF /Y741 % HIBD 4 7R
S e 0% B K S ) 0 AR R U BN R R IR
/0 7R Ad-VEGF 3597 %F HIBD Jir UK LAY 25 [1]
S )ICACRE ) R E A B UGEE A . R AR
LT Yt 2 20 2 25 0L g R HIBD 41 e i 21 BR 0] 48 i
HEFZEEL , A o048 M B 43 i 22 20 M M AR i /N 25 4
OIS 2% , A B ot 240 M3 A, Ad-VEGF 41 53 48
JiL A PR SEIR R , Pl 2 4 i B HIBD 21 B 8 3
XULH] VEGF LRI 7l Bl K R i 2 i) 2 20 ig
1CRETT I B B T B P 2o B B s
T ER

AWFFRAE R, B 5 AR AN F: 11 VEGF165
FEPR L B mT 14 U 414 VEGF165 mRNA & HZK
FI 23k, DB e Aol i e A3 473 , el R s 1A 2
iciziRe,, BA s R 1R, Jop 2 R 3 A FBL
il T A 5 U A R 200 R 9 18 T U I 4 TR K
Ak,

(& % X ]
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