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(1. #REAXFE—WBEERF AL, FHiBLERF 830054,
2. MBBEMKRFILHER, #HB5LKF 830054 )

[(HE] B# STmE ML ERKFETF A (VECF-A) JE#HETER (SVV) FEBEENG SIS (HPH )
FAE KRG mAEE R OER FiE 96 HiAE KRS HPH+VEGF-A 2 . HPH ZHFIX B2, 20 Pk
Msrk3d, 7d, 10d A 14d WA, S04 8 HAR ., HPH+VEGF-A 4151 HPH 4040 22U N ettty 1 R
7 VEGF-A (R 75 3405 i HPH AERY, X B2 S8 IS 0.9%NaCl RS 5 4 R 35 . B2l ekl
ERAERFPEAOEWSEE (RVSP) 5 JhAKE - PR ge s ytee ~ il 8 &5 A4k, HH5Emi Nl ki
A BB (5 il /NS BKAME E 40 e (MT% ) FitiZNah bk o 2 Ak e A SRR R AR B4 b (MA% ) 5 fe
PEAALTEREMAG AL 219 VEGF-A FI SVV [RIAKF. &R HPH U AR K R34 RVSP 3 T [R]85 REZE RN
HPH+VEGF-A 21 (P<0.05) . 4 7d, HPH 40 H B 3 ¥, HPH+VEGF-A 41 [ #4010 d FF iR 8. B
42 7dBF, HPH 20 MT% Fl MA% 5 T % B 20 Fl HPH+VEGF-A 41 (P<0.05) ; #4010 d fI 14 d B, HPH 20 &
HPH+VEGF-A 2H MT% H1 MA% 4% T X IR 2H (P<0.05) ., %8 4% if 7] £ HPH 2H 1 HPH+VEGF-A 2H VEGF-A
TR E TR (P<0.05) ; B4 3 d F1 7 d I}, HPH+VEGF-A 4] VEGF-A 6355 T HPH 41 ( P<0.05) . &t
A 14 d B, HPH 40 SVV ik @ TR (P<0.05) ; 445 i) 1] &5 HPH+VEGEF-A 41 SVV 3k 1y F % it 2l
(P<0.05) ; k% 3 d A1 7d AT, HPH+VEGF-A 40 SVV FikET HPH 4] (P<0.05) . it TRl rEsMEE <A
W4T HPH /L KB VECF-A, W e R8T Fd SVV Sk il oS 8, BARmishikIE S, kL
HPH il (& 5 98 T FiAy 7 Bt T4k . [ FESRILBIZE, 2021, 23 (1) : 103-110]
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Effect and mechanism of vascular endothelial growth factor-A on pulmonary vascular
remodeling in neonatal rats with hypoxic pulmonary hypertension

CAO Jing, LUO Jia-Yuan, WU Dian, ZHAO Qian, LI Ming-Xia. Department of Neonatology, First Affiliated Hospital of
Xinjiang Medical University, Urumqi 830054, China (Li M-X, Email: limingxial203@sohu.com)

Abstract: Objective To study the role of vascular endothelial growth factor-A (VEGF-A) in pulmonary vascular
remodeling in neonatal rats with hypoxic pulmonary hypertension (HPH) by regulating survivin (SVV). Methods A
total of 96 neonatal rats were randomly divided into three groups: HPH+VEGF-A group, HPH group, and control group.
Each group was further randomly divided into 3-, 7-, 10-, and 14-day subgroups (n=8 in each subgroup). The neonatal
rats in the HPH+VEGF-A and HPH groups were intratracheally transfected with adenoviral vectors with or without
VEGF-A gene respectively. Those in the control group were given intratracheal injection of normal saline and were then
fed under normoxic conditions. The direct measurement method was used to measure mean right ventricular systolic
pressure (RVSP). Hematoxylin-eosin staining was used to observe the morphological changes of pulmonary vessels
under a light microscope and calculate the percentage of media wall thickness (MT%) and the percentage of media wall
cross-sectional area (MA%) in the pulmonary arterioles. Immunohistochemistry was used to measure the expression
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levels of VEGF-A and SVV in lung tissue. Results The HPH group had a significantly higher mean RVSP than the
control and HPH+VEGF-A groups at each time point (P<0.05). Pulmonary vascular remodeling occurred in the HPH
group on day 7 of hypoxia, while it occurred in the HPH+VEGF-A group on day 10 of hypoxia. On day 7 of hypoxia, the
HPH group had significantly higher MT% and MA% than the control and HPH+VEGF-A groups (£<0.05). On days 10
and 14 of hypoxia, the HPH and HPH+VEGF-A groups had significantly higher MT% and MA% than the control group
(P<0.05). The HPH and HPH+VEGF-A groups had significantly higher expression of VEGF-A than the control group
at each time point (P<0.05). On days 3 and 7 of hypoxia, the HPH+VEGF-A group had significantly higher expression
of VEGF-A than the HPH group (P<0.05). On day 14 of hypoxia, the HPH group had significantly higher expression
of SVV than the control group (P<0.05). The HPH+VEGF-A group had significantly higher expression of SVV than
the control group at each time point (P<0.05). On days 3 and 7 of hypoxia, the HPH+VEGF-A group had significantly
higher expression of SVV than the HPH group (P<0.05). Conclusions
exogenous VEGF-A in neonatal rats with HPH can inhibit pulmonary vascular remodeling and reduce pulmonary arterial

Prophylactic intratracheal administration of

pressure by upregulating the expression of SVV in the early stage of hypoxia. This provides a basis for the interventional
treatment of pulmonary vascular remodeling in neonatal HPH. [Chin J Contemp Pediatr, 2021, 23(1): 103-110]
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rats

B LB AR R B Ik S % (hypoxic pulmonary
hypertension, HPH ) J23#7 4 JL A Sl S PR 50175 & 19
LSUETERE, FUWFRIC NN, P R
FETRY T AR AT AT S AN W] 3 e il i A R
D E R E o fe il Y, IR, KILEE
S P il o A8 B 2200 ROA I YOG BE . g
N HPH F 5% & S0 16045 P B 2 B 43 40 2 1203 1Y)
ECHRIAY, T2 40 M AR RS A PR 2 5 S0 il A5 R 2
() GG PR 26 0 i A N R AR KT A (vascular
endothelial growth factor A, VEGF-A ) & 7 ¥
DAL R 240 0 ) R ) PR, L o PR i il
B 20 B Ty BE A T i 4 R R AR T, AR
(survivin, SVV ) JE—MEZNHIMET-EH, F0F
FER B VEGF-A Pl 6 FE B/ RUNURE A 2 45
{55 R SVV Rk, il 72 & H g
(Caspase ) [7E M, BHBr 740 T, 445 740
Jugas 0 miEH AR JL HPH &R ALHl ' VEGF-A
AE 75 38 o P 45 SVV LR 477 il it 87 P e 48 i 3t i 410
ol it 10 A I AR AN VE AE . ARSI 57 HPH
A R BUBERL | o B Ak PR e e 55 T BOR AR SY
VEGF-A . SVV 783 E K B HPH Jif ifi 8 52 91 i
YER, BRI 68 AR L HPH il if 45 2 Y3 441t
BAHTHEA

1 #MRERE

1.1 LIS Eh ¥ B AN 5K F
06 M it B W I g Wistar 3 48 KB, H

7~10d, A 20~30 g, HIFrEEERIRY: K ShY)

SR R

BL-420S A= WIAILRE 250 72 4t i BT 28 BB AT
FRSEIRAE; Y-MS-51 A ERHI RS ( EEARE
SR B A T 2R AR ARSI ) LV PR AL
A BRA R AL A AN VEGF-A 3L 1Y
R sk A (HpRic R ALk Ok E A ) b
T WLEE N S Fl R HE . VEGF-A B2 SVV BA ST 4t
PRI YL E Abcam 2R,
12 FEKRRHSBARSERNFELERIHAL

A KBRS L4 S HPH+VEGF-A 44, HPH
AN REZH, 45 AL AR 5 0022 1sf (1) st B AIL 43R 3.
7.10, 14d W4, HHTHABH A H KR, %4
T4 AUBT AR K B I N TR ST 100 mg/kg S5 e TR A
10 mg/kg FARBERR IRIE T, 28 111 B4 [
LED ¥ 0I5 BR300, my 22 Ah b 05 i 5 44,
RG], EFEB/AFTIREE, HA
TREELY R BTG SR AR B 5 e dlinty / R
W VEGF-A JER Y 2 x 10° PFU Jis 25 5 0 0 Bt &2
0.025 mL, 435 A HPH+VEGF-A 2471 HPH 2H 5t
AR, X B2 A N ESAFE R 1Y 0.9%NaCl
VW RS R R BN, 3R/ Nsh P rE L,
I W% 551 2R 90~100 ¥X /min, ] < & 4~6 mL/kg;
HRERESESE . BEMFWAL, 24 h 5T
HPH 57,
1.3 FAEKR HPH &I # 57

HPH+VEGF-A 21 HPH 20 397 4 K Rl B 47
KRR R AR i AR 7k U Sr. HPH
B AR R R ) B BB AR, RN
AR AR, AR (10.020.5) %, i
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Ji 22~25C, 1BJF 60%~70%, TFREE 8h, B
e 12:120 X BREERZE T HRECTI0, 1325 1Fan 1.
S Ha NSNS 7 = W N T N W= (K = N & B 3
PAEIR I, AT 14 H, gl Fh e b s A
R RAEA T EOR
1.4 WNFEXRREHEOCEREE

T Tk I 0 T A R BT 2 A 0
i ( right ventricular systolic pressure, RVSP ) foFE
SRRt T AR R B HURRIEE SR
POFEE , A7 UE VT I, R NS IR AL,
FITF s, O, 4.5 53k e 4 5
JBAZ 8 M BL-420S AW HLEe SE e R 4e, FF Skl A
AL ELIER, ILFFE RVSP,
1.5 HWMIET VEGF-A KRB HEERTEXR
fifi 48 23 Fh B B R 1B 0L

HPH+VEGF-A 41 1) A [a] i [6] M7 2 ke X BE 21
3 d B AR R RS- 2 RVSP AR 5E, B3 BUA il
A, E IR D) R, TEROEIL R M 0E
G GHUEE T WL o BE B 10 10 1 5k B 2 0 G 2R
I ( enhanced green fluorescent protein, EGFP ) Fik
T80, Image-Pro Plus ZAF 3 M A L# B (10D)
AR (Area) HYLLH (10D/Area) , fU3 EGFP
AZSEER I, LATE O M 2 5 it 25 23 e i) 5 o
1.6 St R HREE T V22 Al ML B 2 A5 FF 46 ) Al I &
BEHBIERR

A5 LT A R RV - 2 RVSP i IS il 22
LU, EMEHEARI R, JRAKE - PH4L (HE)

kb 2 Im A REIELRE (MT ) difili/NhfikshE (ED)
M E 53 EL (MT% ) Ffiti/ sk 2T A (MA)
b BRI AL (TAA) FEHE (MA% ) .
1.7 E AL FE N ALELR H VEGF-A #1 SVV
BIRIEIK T

AR 2 s K B2 A H  ehik)E
5% 105 2R E ] 30 min, —HiEE (VEGF-A
Ay REPLIR, FRBERE 1:10005 SVV B REPLAAR,
WRERE 1:300) , 4°CiR, “HERMEE Lh, 7
J2F AR TSI R EUE, I 45 PN R Ak A
w0 o H & F B9 FH 235, Tmage-Pro Plus
AR A3 B (TOD/Area ) AR HAEH
HOF Sy G
1.8 ZiTFENH

IV SPSS 22.0 Gt it 144 % B 3R AT 42 i 2
SN, FFA IR TR TR R « brifi2s
(xxs) Forn, ZAMESR AR Ry 225001,
2H 8] 9 W5 1L 5% T LSD-1 K 36, P<0.05 N 25 A
it

2 R

21 AERESRESEFTEKXRFY RVSP EL&
B 3. 7. 10, 14d B, HPH 4 ¥ RVSP
W& TR H X R 4 A1 HPH+VEGF-A 41
(P<0.05) , FoRACIEST T8 A K B HPH #55 ;
B 3 d F, HPH+VEGF-A 2 5 % R 20 AH He, 22
SR (P>0.05) 5 B4 7. 10, 14 d AT,

Hefn, FEGAE WA T MMM oE RS, R HPH+VEGF-A 41 RVSP & T X R4 ( P<0.05) .
Image-Pro Plus #F 3580 148 B S48 4R il /sl W 1,
R1 BAFEARFEHRVSP LLE  (x+s, mmHg)
ZH ) n 3d 7d 10d 14 d
X 2 8 17.5+05 183+1.2 19.7 0.7 218+ 1.4
HPH 41 8 22.1 + 14" 23.1+0.9" 242 +1.2° 272+ 1.1°
HPH+VEGF-A 4 8 19.6 +1.0" 202 +0.7"" 21.7+0.8"™" 243+ 1.0™
FAH 25.41 17.73 33.22 2522
PAY <0.01 <0.01 <0.01 <0.01

e [RVSP] AL ZE Ui e, a n SXFRBL AR, P<0.05; b 5 HPH 41Hb4, P<0.05.
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2.2 %% VEGF-A WERR B H AL £ KR MR ER OO XTIRA 3 d Bl L FEA
HARE RIRER e aIOL (B 1) o W2 3 d & HPH+VEGF-A

TEB4 3. 7. 10d ), HPH+VEGF-A 4 #4: ZHAS IS E] 5, EGFP SR (o eum i i 45 0 5 ki
K EUMH LT LR EGFP M4 e:, G Mg —2, W2,
Fsf 0] ZIE 4 20 I iR B B ¥ i, R 4R 14 d ISP AT

XFREZH 3 d HPH+VEGF-A 2 3 d HPH+VEGF-A 20 7 d HPH+VEGF-A 2 10 d HPH+VEGF-A 2 14 d
Bl 1 &% VEGF-A HIIRRSHEEFERRIMALANEMIR (FOCIREIOCRMEL, x200) X} HE 2

3 d B4 P LF B ABI SR D5 ; HPH+VEGF-A H7EHE 3 d B A] WLBA 2R 265, i B il 4E K, JfZH 2l 265
SREEBEWHRGS , THE 14 d INGEIOEARI B

%2 SEAFEXRMALREHBELE (3xs) HPH 21 % HPH+VEGF-A 41 MT% 1 MA% ¥ i T
2131 - 10D/Area XFHEZH (P<0.05) , ZPH4LN] L2257 Toge it &
IR 3 d 8 0.005  0.002 L (P>0.05) o WLk 3~4,
HPH+ VEGF-A 41 2.5 AFEMZEEERESHMALR VEGF-A K SVV
3d 8 0.057 £ 0.014" RiEB T
by X e G AL LS R R, KR VEGF-A 12 1L
4 . Dot oo TEPLHCBRIRR (S IRPERIE D, B4 IR & HPH
FA 19.129 2 Il HPH+VEGF-A 2 VEGF-A FH P 38 ik ¢ X% IR
P{H <0.001 I, VEGF-A ft ik 5 4 0 & 7 X 2l
VE: a R SXTIRAL 3 d BEELER, P<0.05; b5 HPH+VEGF-A (P<0.05) ; #f% 3d F17d, HPH+VEGF-A 41 Jiifi
413 d B B, P<0.05; ¢ 7% 5 HPH+VEGF-A 41 7 d At 1 4%, L4552 5847 VEGF-A [H M 33558 T HPH 4,
P<0.05; d 7~ HPH+VEGF-A 41 10 d B EbE:, P<0.05.
VEGF-A #EHF A EFFES T HPH 4 ( P<0.05) ;
2.3 AREW 2 l‘m,ﬁ%zﬁﬂmﬂn%ﬁé?ﬁigﬂ B4 10d F1 14 d, HPH 41 5 HPH+VEGF-A 41 2
Xif WA il /s Bl ok A RE B, JRIE IS, N [6] VEGF-A K- Hei 22 R Icse it L (P>0.05) .
B 20 B HE 1) 3 T rﬁf%(‘%’ﬂﬂ?ﬁﬁ Eﬁﬁia E¥ LI 3 FIgE 5.
HPH 2H MR 50 7 d AT WL /N 2 ok A B 43 52, )3 B 3d, 7d A 10d, HPH 4L F1%f R4 SVV

HRZ S LG T, T R AR R (0] S A a4 TEFT LA N BB kR G B H T s 22 AR g, SVV
HPH+VEGF-A 20 M\ B4R 10 d 1] DL /N sl Jhk g e Jss EHRAFHEZEZS THITFE X (P>0.05) ;

JEARB S8 AN, I B Sk S ) A N B4 14 d, HPH 2 SVV PHIEZAGR TR, H
L 2 EHFRILBWE TR (P<0.05) o B4
2.4 A[E) B8] & & 4R B I B 2 2B 45 AR MT% 70 6] &5 HPH+VEGF-A 2H SV'V 74 ili 1fi. 45 P9 5 &8 57 B

MA% B2 FEIRBENT RRL S i, FLER 11 o 45 SRt s 10

AR 3 d B, $&4H MT% F1 MA% i, 257 2H (P<0.05) ; % 3d#17d, HPH+VEGF-A 2H
WG 3 L (P>0.05) ; B4 7d 1, HPH SVV [HEZF AR T HPH 41, HE & B 45 R RIRE
2 MT% F1 MA% 1= T X B8 2 il HPH+VEGF-A 4 5T HPH 20 (P<0.05) ; #t% 10d il 14d, HPH

(P<0.05) , HPH+VEGF-A 2H 5 %F FA4H 45 2% & 45 HPH+VEGF-A ZHZ[8] SVV FKik/KV e 25 7
TG 2FE X (P>0.05) 5 S 10d fl 14 d B, TG 5B L (P>0.05) . WK 4 F1 6,
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3d 7d 10d 14 d

Xt 2

HPH+
VEGF-A 4

B2 JEFERBRMMERBIW AR - O E, x200) 0BRSS BEE | RS
HPH ZH 1 HPH+VEGF-A ZH 87 A= KBTI MBRG 7 d L 10 d T i] UL/ NSl DR BE AN 3 S 39 L , AR ST ] A28 4 A5 B JEE BT ] 4

5 S AR AN Sl o

K3 BAFHEKRR MT%ELE  (xxs, %) R4 BHEFEKRE MA% LB (xzxs, %)
281 n 3d 7d 10d 14d 215 n 3d 7d 10d 14 d
X e 8 44:8 476 49:6 52x5 X B2 8 55+5 55%5 59x4  60+7
HPH 4 8 45+8 58+7" 63+5 67+6 HPH 41 8 56+7 64+5  69+5  71+5"
HPH+VEGF-AZH 8 45+6 49+7"° 56+5 62+6° HPH+VEGF-A%H 8 537 584" 66+5 705
FAH 0.06 5.67 12.81 13.80 F 18 0.43 7.32 10.65 8.69
P{Y 0.94 0.01 <0.01 <0.01 PAH 0.66 <0.01 <0.01  <0.01
T [MT%] filiZNsh kb )2 i A8 BE R s i/ Nsh kM B 43 E e [MAG] il /1N ah o 2 18 e AL L SR B AU
a7 GATIBA LEE, P<0.05; bs'5 HPH 4, P<0.05, a 7 G IR LEE, P<0.05; b5 HPH 4, P<0.05,

3d 7d 10d 14d
B b P SRR : ’ !
IR

;

Y, 7

Xof B2

HPH 41

HPH+
VEGF-A 4

B3 RAFEXBRALR T VEGF-ABEARIE (RE41L, x200) KRR VEGF-A 7£ i 14 P4 Bz 43 B
Pgeik/b, A 45 I ] A HPH 4181 HPH+VEGEF-A 2 VEGF-A 7EJli M4 P ¢ 3807 BAPE 3k 5 0 BB 38 ;. G483 d F1 7 d,
HPH+VEGF-A 4Lli 45 4 523407 VEGF-A BHPEZRE T HPH 41, S 10d Al 14 d, APH 415 HPH+VEGF-A 422 [i] VEGF-A
FAPEZR IR 22 SR b o 55 Sk ST I A P9 B 007 VEGF-A BHYEZGA R FR (A,
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®5 FHEMEKRBRMALH VEGF-A RILLEE (x+s, 10D/Area)
2H 5] n 3d 7d 10d 14d
X HE A 8 0.086 +0.015 0.122 + 0.003 0.154 + 0.003 0.134 £ 0.025
HPH 2 8 0.130 £ 0.001° 0.159 £ 0.031" 0.174 £ 0.005" 0.180 = 0.020°
HPH+VEGF-A 4 8 0.193 +0.016™" 0.195 +0.022"" 0.181 £0.001" 0.181 £ 0.007"
F{H 53.630 11.113 55.538 17.938
P <0.001 0.001 <0.001 0.001

H: [VEGF-A] AP AERKFET A am GXT A ILE:, P<0.05; b/rts HPH 4, P<0.05.

Xof 4

HPH+
VEGF-A 4

B4 JAFEXRMAL S SVV EARIE (GEdifl, x200)

B 14 d, HPH g5 A K BUIT LA Y Bz s s

SVV kB BZH N, B4 3d. 7d f10d, XTERZS HPH 41 SVV [AVEZSA T 25 5. A& IHE] 5, HPH+VEGF-A
ZH SVV [HPEZEIE L TX I4H ; B4 3 d F1 7 d, HPH+VEGF-A 2H SVV BHPEZE k% HPH A3 in; B4 10 d #1 14 d HPH 4 F0
HPH+VEGF-A 4 SVV PHPEFA 22 AN Y . 53k I8 R il A8 P J 07 SVV BHPE SR S A (.

#=6 FEHIMEKRIALF SVV FRLLEE (x5, 10D/Area)

2H 5] n 3d 7d 10d 14 d
X R ZH 8 0.161 +0.027 0.148 +0.052 0.141 £ 0.052 0.151 +0.025
HPH 21 8 0.156 + 0.029 0.160 + 0.042 0.185 + 0.031 0.210 = 0.034"
HPH+VEGF-A 41 8 0.304 + 0.050™" 0.278 + 0.045 0.233 +0.035" 0.229 +0.031*
F Y 26.000 15.700 6.458 8.992
P& <0.001 <0.001 0.013 0.004
e [SVV] AR, amSXHRALLLE:, P<0.05; b/n5 HPH 4 b#, P<0.05,
3 itig 1A E I, 53 A B SR W] VEGE-A Tl i 6 5

SVV 2 kX L4 Y Rz 40 ke 21 T AR AP R 1O AR
W0 IE o 3 N Ye 2l VEGF-A ) i 2 24K
P25 T HPH B4 KU 4L 21 VEGF-A [k,
IR T RGLHEN SVV K, BT Rl 4
FEZIR JHLT T R T R AR

A WF 5% & B, HPH Hr 4 K BN 4 41

Az L HPH £E 37 4 LA D WL, B —
AALE A SF R AR, £ 5 T %0 76 il i 4
SRZAEMROR B2, SRR A I, i@
AT TCA RIEIT ik Y BN HPH B 55 & 3
VEGF-A 3 = 47 i 1l 48 8 B2 D gl T HPH fi
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VEGF-A /K785 T X B2, ELFifi % o S0 ) 2iE
B ETHEH, UL VEGF-A 76 8 4= K Bl HPH &
JaHLE T RE A T EEAE M. t—$iid R
N YL Y VEGF-A () IR 5 80K, & AR
18 EGFP [ B 35 2 AR B A% o2 17 B Al 2 21, I Bl
B[R] 4B K S (0 5 6 T AR 55, B s 7 o A U
I HAMeEA LSS R R, BE 3d. 74,
HPH+VEGF-A 41 VEGF-A %355 T HPH 41, %W
SNEYE VEGF-A S5 942, (HFEGA 10d. 14 d,
HPH+VEGF-A #1 VEGF-A %355 HPH 4 H 422 57+
TeGeI2E R L, BERBERE MiZH 210 B B2 A 0,
HNIEYE VEGF-A S FRAR#

VEGF f: I R A & R 22285, HA
R VEGF-A JE 85 M 3 D RE A fe s R 7 7
VEGF-A BERS-5 1ML PN B2 41 114 1% 220 R 28 1 ity
ZARG A, KRR AETE . OB AR A T AR
MY KZ&EhEe, WA HPH BF 5% & 3 VEGF-A 7]
A A o B ML PN R 41 BELAS T HPH 3 5 0t
i (1T 1 VEGF-A 22 14 BH W7 77 SU5416 1€ 4
P 1 i A T BB P R A AV AR e L T
Hom, BEZ BTN S E N, A %, 5l
T A A af A R Y ARSI A BRAE AR A
] &5, HPH+VEGF-A 4173 RVSP fiiF HPH 41,
i H A 7 d A TR, B TAUAE A
O BHZEMEBR ST, F34 RVSP e T 72 fili
SINKE K, RITTZEE R R ANH L VEGF-A
15 283K BE S B AIC HPH B A= K BB 8h Bk & 77, i
Tl & B S5 I ] SE K AR R VEGE-A A 3 08
i HPH+VEGF-A 4173 RVSP & F X B4,
PRI A 0 B 50— AR T VEGF-A FARYF S mg, fdi
it 3 Jok He 7 45230 TE Ko AP R B, AR
Bt 4 10d. 14 d, HPH+VEGF-A 41 VEGF-A /K F
5 HPH 4 22 AN, (HF2 RVSP 3K T
HPH 41, eI AT 8. FEb R, Mgl
Ui R A9 VEGF-A 38 1=t 300 i i i %5 P Bz 40 it
PR Bk A I A A AR T A R, R
KT sh ke F1, J5 W B4R VEGF-A A 208, {H
AT 368 Ao 7 S0T e 1l A8 ) DR 4 A T it 3 ok e
Jio WAL, TENGIMAE AT, B4 7d, HPH 4
B A R BT Bl i A Y, L A i AR (] ZE
K, il 4 AN E, 1 HPH+VEGF-A Z17E
B 10 d A MMA Y, HREEACT HPH 41,

PE— 2 UL il 2 210 263K VEGF-A 7] GE 18 1o 7 Bkt
SO B il i A PN R AN T, HELR T I A
I, W PRI T s KT

SVV 2 T30 8 1 R e /N SR, FE AR
SENIEHE LA LA RS, HEARE
Hok I AN ARG . R A s ) Tz
Fk P T AERRGETARETY, Hitgk
W9 & B SVV e BB AR R UG 8l —
Fik. SVV AT AN . A i Fge bt
TELRRAR DY / Ahig A2 I Caspase3 . 7 F19 ifij
BTN, H4h SVVAE MR RE R &Y
IR —, A Ll E M Re
BRSO YERIVER B A kB,
VEGF-A 1553 SVV &30 38 1o 11 1] Jib Je8 40 9 1~ S
Fe T M2 T REAR T AIT 25 Ve, (RaE T
IR 240 A7 35 RN 5 P2 T VEGF-A i 4% T 3 o
T SVV R JE 8 T2 [H F Caspase3 . Bax 5 B,
B T AR 2 AR TR UYL AR S AR B AR
3d. 7d B}, HPH+VEGF-A 2 SVV 235 5 T %) Id
ZHFN HPH 4H, B4 10 d A1 14 d 07 T 0 BB 4,
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