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(=] Br R 0T/ A K X F-BB (platelet-derived growth factor-BB, PDGF-BB) Xkt 4014 il 3 Jik
= & (hypoxia pulmonary hypertension, HPH) 74z K BUI LA B A2 . F7ik 128 HUBi A K EBENL >4 -
PDGF-BB+HPH 4. HPH4L . PDGF-BB+# A4l . # A4 (4541 n=32). PDGF-BB+HPH#4{. PDGF-BB+7 %414
FEFBKEESS 13 pL 6 x 10° PFU/ML %4 PDGF-BBREA M IRAG RE 400k . FE YRl di 4k 24 h J5, HPH 41 M PDGF-
BB+HPH 20 & 37. HPH B2 K RUBEAL . BRA3. 7. 14, 21 dRIAT D= Wi R (vight ventricular systolic pressure,
RVSP), S ARG~ e 05 6 s T USRI L B A28 b S AS SE YR AR bR (MA% . MT%), fpeifbik
K i 21 22 Fh PDGF-BB . 4% 4040 )5R  (proliferating cell nuclear antigen, PCNA) FJZRIAKF, &R PDGF-
BB+HPH 411 HPH 21 RVSP 7£45 1 (8] 25 35 5 1 [A) H i 4041 (P<0.05) . PDGF-BB+HPH 2144 3 d H B FE 98
HPH 05407 d TFUG BRI A TR 98 5 4803 d I, PDGF-BB+HPH 20 MA% . MT% 5T HPH4L . PDGF-BB+7 %40 .
WA (P<0.05); B4A 7. 14, 21 dB}, PDGF-BB+HPH 40 A1 HPH 40 MA% . MT%34 & T PDGF-BB+% A4 . &
A4l (P<0.05). PDGF-BB+HPH 4L, HPH 4 7E4 BT[] 45 PDGF-BB. PCNA FikHm T & A4l (P<0.05), B4 3.
7. 14 d#}, PDGF-BB+HPHZ PDGF-BB. PCNA ik F HPHZ (P<0.05), PDGF-BB+% %41 PDGF-BB. PCNA
FIRFH ALl m (P<0.05). 4518 AMEMEL T HPHBE R PDGF-BB, 1] L8 PCNA ik, Rk fili 1 45 9
S s Ik R 77 [FREHRILRIZEER, 2023, 25 (4): 407-414]
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Effect of platelet-derived growth factor-BB on pulmonary vascular remodeling in
neonatal rats with hypoxic pulmonary hypertension and its mechanism

GUO Xin, LI Ming-Xia, BAYER Caicike, YANG Yan-Qing, WANG Le. Department of Neonatology, First Affiliated
Hospital of Xinjiang Medical University, Urumgqi 830054, China (Wang L, Email: wangle200727@163.com)

Abstract: Objective To study the effect of platelet-derived growth factor-BB (PDGF-BB) on pulmonary vascular
remodeling in neonatal rats with hypoxic pulmonary hypertension (HPH). Methods A total of 128 neonatal rats were
randomly divided into four groups: PDGF-BB+HPH, HPH, PDGF-BB+normal oxygen, and normal oxygen (n=32
each). The rats in the PDGF-BB+HPH and PDGF-BB+normal oxygen groups were given an injection of 13 pL
6x10" PFU/mL adenovirus with PDGF-BB gene via the caudal vein. After 24 hours of adenovirus transfection, the rats
in the HPH and PDGF-BB+HPH groups were used to establish a neonatal rat model of HPH. Right ventricular systolic
pressure (RVSP) was measured on days 3, 7, 14, and 21 of hypoxia. Hematoxylin-eosin staining was used to observe
pulmonary vascular morphological changes under an optical microscope, and vascular remodeling parameters (MA%
and MT%) were also measured. Immunohistochemistry was used to measure the expression levels of PDGF-BB and
proliferating cell nuclear antigen (PCNA) in lung tissue. Results The rats in the PDGF-BB+HPH and HPH groups had
a significantly higher RVSP than those of the same age in the normal oxygen group at each time point (P<0.05). The rats
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in the PDGF-BB+HPH group showed vascular remodeling on day 3 of hypoxia, while those in the HPH showed vascular
remodeling on day 7 of hypoxia. On day 3 of hypoxia, the PDGF-BB+HPH group had significantly higher MA% and
MT% than the HPH, PDGF-BB-+normal oxygen, and normal oxygen groups (£<0.05). On days 7, 14, and 21 of hypoxia,
the PDGF-BB+HPH and HPH groups had significantly higher MA% and MT% than the PDGF-BB+normal oxygen and
normal oxygen groups (P<0.05). The PDGF-BB+HPH and HPH groups had significantly higher expression levels of
PDGF-BB and PCNA than the normal oxygen group at all time points (P<0.05). On days 3, 7, and 14 of hypoxia, the
PDGF-BB+HPH group had significantly higher expression levels of PDGF-BB and PCNA than the HPH group
(P<0.05), while the PDGF-BB+normal oxygen group had significantly higher expression levels of PDGF-BB and PCNA
than the normal oxygen group (P<0.05). Conclusions Exogenous administration of PDGF-BB in neonatal rats with
HPH may upregulate the expression of PCNA, promote pulmonary vascular remodeling, and increase pulmonary artery
pressure. [Chinese Journal of Contemporary Pediatrics, 2023, 25(4): 407-414]
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Neonatal rat

A LB A B K & - (hypoxia pulmonary
hypertension, HPH) J&5#r4: JLH UL B9 fa FE 2
—, PEHFRAAOE MRS, TEAOEE
N T m, RASEOFRIGH IR, HAERA
ARARITITIE, WAL 7 R T S B
Uk g s 0L BEL 8, S AT a0, i B
/NSRS A, g R A E I i
Bk s FEBI 9 2 B it 30 JikCF- 3 LA AL (pulmonary
artery smooth muscle cell, PASMC) i Ji 34 55 S 2
PSSR JEE T A = Ml it A R 9 K il 3 ok v T 4
P CBERR T 0 A AT R BT /MR M A
F-BB (platelet-derived growth factor-BB, PDGF-
BB) JERARAA 2253 25, i HE A S i
P Al e JE PASMC 3958, N E i 0 e 27
SR BOT LA E PASMC 41 RN 8 A ik, b
VH 18 5E 40 MY A% BT R (proliferating cell nuclear
antigen, PCNA) MR35, WM, I3
PASMC 345 ', 1iif PDGF-BB J& 75 i i3 i 2 PCNA
{3 PASMC Y458, hin sk fi i 8 8 SR R AR, TR A
JLHPH %9 HLAI o i AN A o AS BIF 5% 3 2o 37
HPH B AR R BRUBEAY 28 R ki it ¢ 35 PDGF-BB
(G B2 A, BF5T PDGF-BB & 75 il 4 7 HPH 37
AR BB IKE ST, I i A =8, A L
HPH 13RI TS R skmg

1 #R57EE
1.1 SREEH R EZMEFHAF

128 Hf JE 0 1 2% Wistar 7248 KB, H# 7~
10d, R 20~30g, FHFRERKS:3h Y S5
DAL, LI SPF T IES . SCXK (HF) 2011-
0004, A S5 T 3 2o 57 48 s Bk K2 20 — Ff s = B
SRS 2R B it (TACUC-20200318-64) .

BL-420S A= WIMLEE LI R G0 (AR Zs R A PR A
F]); CY-100B [Al g s A B FE 2% (i TR
IS PR F]) 3 CMI1860 KRV A HL (f 3K
/vH]); PDGF-BB R aE (L1 LR R AT PR
NI
1.2 KENYNERIRRESRER

B84 K BB HL S PDGF-BB+HPH 4H . HPH
4. PDGF-BB+# %4l . # &4l . PDGF-BB+HPH
41 . PDGF-BB+ % % 4 3 4= KR & B # bk iE A
13 uL 6 x 10" PFU/mL (k5 (b gk ok
F 4547 PDCF-BBEEF R R 4R44K) , HPH 410
LR AE R B2 R Kk T A [R50 2 9 0.9% 52
ALV
1.3 I HPH £ A RER

B i B B R AR AR 24 W S, R BRAR IR
YR IIRE AR ) @S E R B HPH AR, HPH
ZH 1 PDGF-BB+HPH 2H 7 A= K Bl (] B BRLUEE TR
AEAN, Lh1.5 L/min (3R B2 8% 80K BE I AU E IR &
SRR, A B S SO T s P A B
i A 1E 10.0% +0.5%, BENE/NXE, B K
FIE A EALES LA I — A bk 5 K285, BN
JE Y F57E 22~24°C, 1B JE 60%~70%, /0K
12h/12 h, R R4 8 h, BRI EIHT AR KRR A
BERUA 7K, PDGF-BB+# A4 Fle AL e H
A FRFE, RWFRFAARE L
1.4 KNFERREGOERREE

B 3. 7. 14, 21 ARG AR R B O & I
45 1% (right ventricular systolic pressure, RVSP), %%
B A K RFRE, 10% K& A (0.3 ml/100 g)
JE R R, B EMY I [, SR oI H
FRERAEIATREE, EEN AL, K
I U BRI, ZRER.O0E, E4% BL-420S A= Y)Hlie
SCUG RGN R SRR, SR ) 4.5 5 Sk B BT R
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FIAADE, WIS R ) 29110 5% RVSP,
JEIEE N TS 10% K548 (0.5 mL/100 g), BRI
(i) s BRZH AR AL 8 FUHT A= K BROT- B BRI 2.4
1.5 HPRFESHREEREXRIMESR PHEML
RELYR

WA AR MG AL, RANAS g, 4% 258
HHRE [ 72, T 20% FEME A 7%, OTC AL,
HEKAY F, iR, TIEAEE, DAPIYL(,
HH, O R EVOL BB T R SRR id
PGSR A ZR AR FTE N, JERERIR.
1.6 X ZZht 0 B 7 R Al I 5 BB 2B R AR

B AL e R AL 2, 49% 22 58 F S 1 o
A, WAEANY A, BRESRK, AR
154 (hematoxylin and eosin, HE) Jefff5 2%
B T A It/ NS BKE A8 Ak . 38 4 Image-Pro
Plus BG5BT 440 2 i 4 SRk i B L i/ INgl ik
R R TR L N bk b 2 A RE S S L it/
SIKAME , FFH 5 4 YRR A Al /N sl ko 2
I A RE SR o il /N B K AME R B 4 b (MT%) | fifi
/NSy ik rb 2 AR TR R R R T R A A b
(MA%)
1.7 ®EHNZEKRTN PDGF-BB., PCNA B K%
KFE

A AR,
ZIIETINE 3 =B S I

SR W WK, H
PPUEIR LRI A i

4125 min, —#LFE (PDGF-BB P g et A 7 B¢
JER1 1 2005 PCNA MLy REHTARREE A 1 2 200),
ACHW, WH, E40min, —PERBEF2h,
B R IRERSG, it Image-Pro Plus A4t
BREUMNEESHAMIE (10D/Area) {XEHW)
HHAMRIEKT,
1.8 Sit=aih

K FH SPSS 26.0 Gt 13 0 Bt AT e 2
B, FFEIES S T i TR DL B + il 22
(x £5) £, UM BRI ZE T 225007,
L[] R LR LSD-1 46565 . P<0.05 N 22 57 H Gt
THER

2 HR

21 ARERESESHAFEKXRRVSP LLE
B4 3. 7. 14dB}, PDGF-BB+HPH 4] . HPH
2 . PDGF-BB+# 418 A K R RVSP 2 T [F H
W4 4 4 (P<0.05), PDGF-BB+HPH 4 RVSP #%
HPH 41 & (P<0.05) ; #t4 21d B, PDGF-BB+
HPH 20 F1 HPH 2 %7 4= K L RVSP #J 15 T PDGF-BB+
WAL . WAL (P<0.05), i PDGF-BB+HPH 41
5 HPHZ RVSP [b 2 5 IG5 2 L (P>0.05),
PDGF-BB+%H & 41 5% 41 RVSP HAi 22 L4 it
E Y (P50.05), W1,

*1 BAEAFEKAXRRVSPELE (¥ +s, mmHg)

205 n B3 d AR 7 d B 14 d B 21 d
WA 8 16.6 + 0.6 189+ 1.0 228+0.8 241+ 1.6
PDGF-BB+i 441 8 17.9 £0.5° 20.7 £1.1° 23.1+12" 24717
HPH 21 8 220+ 13" 24.8+1.2% 28.7+1.0" 322+1.2%
PDGF-BB+HPH 41 8 234+ 1.0"¢ 272+ 0.7 31.1 + 1.4 33.1+0.7%

FIE 96.33 102.95 147.09 101.21

PIH <0.001 <0.001 <0.001 <0.001

e [RVSP] fDEWEIE; [PDGF-BB] Ifi/IMIEMEA: K F5-BB; [HPH] SRETEMSIIK R, a7R 55 A 4B, P<0.05; b5

PDGF-BB+# A 41 L4, P<0.05; c75'5HPHALILEL, P<0.05,

2.2 31k PDGF-BB YRR 9% & H AR 7E H# 4 K R Af
HAFHERLYGR

HAAMTE 3 AL ARG TEELE
3. 7d, PDGF-BB+HPH #1 7] UL W &% (07560, %
AH 05 B A T A e 22 A R BT 20, B o ]
KGR TR W s B4R 14 d B, BT DL
94 B 21 d LT B ARG 656,
LA 1.

23 ARRESAEAMNERSFZRNESBIE
R

BN S KA R, A R R, W
JEE20 5 2 HES) . 43 d i), PDGF-BB+HPH
ZH ] U I A BESR AP G R, i HPH 4 . PDGF-BB+%
AW A LRI B R, S8 7. 14dE),
PDGF-BB+HPH 41 . HPH #H . PDGF-BB+ 7 %8 40 7]
DI R R RS il /NSl KA L SR A BN, B

pizer
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I A ZE KB B & BR4R 21 dIF, PDGF-BB+HPH — HHEEF LG H¥m X (P>0.05); H4A 7. 14d

4 . HPH A BRI 7S, PDGF-BB+HPH 214
HPH 40 A~ B &, PDGF-BB+HPH 41 . HPH 4 5
PDGF-BB+ % S 4 . B S 41 Ho A 8 I B i pe s
LI 2

Ht48 3 dif, PDGF-BB+HPH 4 MA% . MT%
T HPH4]. PDGF-BB+H & 4. #4A4 (P<0.05),
1M HPH 20 MA% . MT%5 % &4l . PDGF-BB+# &

HWARL3d

& 1
a7, PDGF-BB+HPH4LHL4A 3 d i nf ULEH 4t (4 5e

PDGF-BB+HPH# 3 d PDGF-B

PDGF-BB+HPH 41

&2
PDGF-BB+HPH 41 #1 HPH 2HI&&E B ] AE 4
R, HPH 415 PDGF-BB+% 4
it 7 NS kA e

B Eo

BT,

IR B RS K R AR R SERR (HOCREIO S,
LR (ORI ) 2 < TS

BHEMERRHAMERSELT (JrAK-

S ZHLBRAR T Ay ] DL I A BE SR it/ NSl RAE I L RS2 B

i, PDGF-BB+HPH 4 . PDGF-BB+ % 41 il HPH
HMA% , MT9%HH AL W EH T (P<0.05); B
21 diF, PDGF-BB+HPH 41 . HPH éﬁ MA% . MT%
B % & T PDGF-BB+# & 41 . # A4l (P<0.05),
PDGF-BB+HPH 4 5 HPH 4 ttis&té#iﬁfiﬁf&ﬁ
(P>0.05), PDGF-BB+¥# E4 S5 AM LB ESRT
GuitEE L (P>0.05), W2,

B+HPH 7 d PDGF-BB+HPH 4 14 d PDGF-BB+HPH 4 21 d

x 200) WEAS A LA AL

B 21 IR AR @50,

B X f&\ ™ ,3?,.5 9 - 8{\2{ }%' W5 %t,@;%&., z:@
'.V Hﬁz‘g}‘ﬁ r ‘A:ﬁ.}‘:{){%} ‘7 A 5 %‘: 2 . -

LN . 0 O . N 2iPut s

\l.‘ ? ; ?:;' 2 :}, ,'i'_f; %é‘r?:‘iz %) .5 ,; ‘r \2} N

21d
Lyt x200) SR/ B IR T MU R

A RERE S B B i . PDGF-BB+HPH ZH 514 3 d B 1] U, i 45 B35
Wit ) A T A . Sk TS A
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R2 AERMESEEEFTERBEMA%BIIMI%ELE  (f+s, n=8, %)

a9 MAY% MT%

B A3 d a7 d B 14 d B 21 d a3 d A7 d B 14 d B 21 d
AU 53.1+2.8 55.1+3.8 60.1 5.0 63.1+5.0 432+24 454145 49.6 +4.6 54.0 +4.6
PDGF-BB

o Y os40+11 60.1 £5.2" 65.4 +4.6" 67.2+3.7 437 £2.6 51.8+£5.3" 552+£52 58.4+4.6

i)

HPH#H 543+1.8 65.3 £3.4% 70.4 £3.9*" 742 £6.6"  446+2.8 58.2+£7.0% 67.3 £5.4% 723 £5.0%
PDGF-BB

T Qﬂ+ 60.7 1.7 72.1+£50"¢  757+56  77.6+3.8% 482+ 1.7  67.8+69™"  725x+37"  765%3.9"

FIE 25.99 21.89 15.46 14.27 7.11 20.38 39.61 45.41

PIE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

e [MA%] Wli/Nshk b2 R AL SRR AN G ot [MT% ] i/ Nah kb 2 45 BE IS RE (5 i/ N sk /M & 4 e s [PDGF-BB] I
IR AE KR F-BB; [HPH] BAEVEIISIIKE R . a/mn 5% A4 A, P<0.05; b/R5 PDGF-BB+% A4 L4, P<0.05; c7n5 HPHALH

%, P<0.05.

2.4 A[E B8] R % 4E 3T A K FR A 4H 4 h PDGF-
BB. PCNAMIRIET/L

S A R B8, PDGF-BB+HPH 4], HPH
ZH7E 45} [E) 5 PDGF-BB ., PCNA 3535 F PDGF-
BB+H# AL . HAEA (P<0.05), WK 3~4; BE3,
7. 14 dif, PDGF-BB+HPH 41 PDGF-BB. PCNA i

HPHZH

PDGF-BB+# 4840

PDGF-BB+HPH £

7d

&3
B3, T,

LHEFEKRRIMHAL 1 PDGF-BB Rk (%Edifh, x200)
14 di}, PDGF-BB+HPH 4L, HPH 4L, PDGF-BB+# S 4L 7 il ifiL & 1Y) PDGF-BB P &k i w S AL n s B4 21 d

T HPHZH (P<0.05), PDGF-BB+7# A4 5 T &
4 (P<0.05); 4 21d R, PDGF-BB+ % A 4
PDGF-BB. PCNA 58 4] b 22 7 G222 X
(P>0.05), HPHZ 5 PDGF-BB+HPH £ [V 4525 7
it L (P>0.05), W33~4,

14d 21d

A PDGF-BB 1 il I A5 A4 BH 4 ek 20

i}, PDGF-BB+HPH 414 HPH 41 PDGF-BB PHEF IR 2253 AU i, PDGF-BB+H AL H H 4 PDGF-BB BHPEFRA 22 5 AW . i

ST 4 PDGF-BB B TEFeA Sk
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R3 BAEFEKRBRMALF PDGF-BBFRIELLE (¥ +s, [0D/Area)

285 n AR 3 d AR 7 d B 14 d B4 21 d
WA 8 0.074 +0.014 0.088 +0.015 0.118 +0.010 0.126 = 0.013
PDGF-BB+i 4.4 8 0.099 + 0.029" 0.117 = 0.024" 0.121 £ 0.011° 0.124 +0.011
HPH 21 8 0.129 + 0.024*" 0.146 + 0.026™" 0.152 +0.019* 0.170 = 0.094""
PDGF-BB+HPH 21 8 0.182 +0.011™ 0.190 + 0.039™> 0.166 + 0.017 0.172 + 0.015*

FIE 38.92 20.42 20.09 36.41

Pl <0.001 <0.001 <0.001 <0.001

7. [PDGF-BB] ifi/IMRIEMEA: K F-BB; [HPH] SRSk K. a7n 58 A LLE, P<0.05; b/R5 PDGF-BB+# & A LLE:, P
<0.05; c/n5HPHA AR, P<0.05,

PDGF-BB+# 48 4H

PDGF-BB+HPH 41

4 BEIFMEKBIMALF PCNARIE (fyEdifl, x200) PDGF-BB+HPH £1 5 HPH 21 415 ] 15 PCNA 7 i
LAY B SR E i N, B3, 7. 14 dIEf, PDGF-BB+HPH 4 PCNA FI1EF A% HPH 414 /N, PDGF-BB+# 44 PCNA
FHPERRZ T4 ; B4 21 dIFf, PDGF-BB+HPH 1% HPH 4 PCNA BT £ 1K 25 AN W] ., PDGF-BB+H 42 41 45 H 48 41 PCNA
PHPEZGE 22 SR . Wik i S PCNA BHE 25 AR

R4 BHAFEXRMALE B PCNARILLLE (x+s, [0D/Area)

215 n B3 d B 7 d B 14 d H4E 21 d
fig=ei| 8 0.133 +0.007 0.155 +0.007 0.173 +0.006 0.198 +0.011
PDGF-BB+# 46 41 8 0.156 +0.011* 0.186 + 0.009" 0.204 +0.014" 0.224 +0.037
HPH 4 8 0.205 +0.016™ 0.243 +0.012*" 0.285 +0.011*" 0.322 +0.015*
PDGF-BB+HPH £ 8 0.252 +0.018*"* 0.308 + 0.017*"* 0.321 + 0.012*"* 0.336 + 0.016™

Ff 123.46 257.69 257.69 72.98

P <0.001 <0.001 <0.001 <0.001

. [PCNA ] SFEANAEZPUR; [PDGF-BB] I /IMEIEMEE K F-BB; [HPH] SREVEMsIIkE K, a/n SHELLES, P<0.05; bR
5 PDGF-BB+H 484 A, P<0.05; c/n5HPHAHEE, P<0.05,
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3 itig PDGF-BB TE i 8 Jik K ~F- 3 L4 i v ) s B i 1

B JLHPH f& o8 Az JL & s B FET- 1Y 3 2 R
Z—, AIRERMZ R A O, R HLE R 2,
F B AE R Il A5 BH ) RS S R A Y, R
O HE MR E | IRAEE, R il
I A8 7 S8 R I B K R R — A E B RRAE, Hoh
PASMC 3 5 14 5 R A% m] 8 2 I 45 76 98 1 1 1 56
i B RS 2 W i HPH sh# B ] PDGE-
BB ik, Vb PASMCHEFE TR, Al b i i 4%
YA ARG G AMIE B I HPH B A K B
N PDGF-BB 363k, #4811 PDGF-BB %} PASMC H1E
JFH % it 1t A5 VB () 52

ABIFSE 38 1 i K T S 6 35 PDGE-BB Y B
BHME, M HPH BT A KA, & I G4
3, 7. 14, 21 diF, HPHZ4H 4 KB RVSP #) i 3%
TR H R, BN HPH B AR K BB A by
BLY), RVSP Bl (] 2K 3. 534h, B3 d
i % B8 PDGF-BB+HPH 4187 A= K R A 1 400] DL dric
R B B SR 5, HL&R (05 G Bl s [R) ZE K 1T 2
ARG, PEoN MR BE AR G AR A K R ZH 21
48 21 d ZMJE P 9 PDGF-BB 1644 N A7 28 ol fa 3
AERY AR IS5 o ASBIFSE & 90 HPH 4158 A= K B
ZH 41 PDGF-BB 3Rk 7K-F-IH i T S 4, i
PDGF-BB 78§ £ K BLHPH JE b A AR .
PEH LSS R B, PDGF-BB+HPH 4 . HPH 40754
i} 8] &5 PDGF-BB. PCNA 2635345 T PDGF-BB+H
A4, WRA, A3, 7. 14dEF, PDGF-BB+
HPH 41 PDGF-BB, PCNA #ik& T HPH4L, PDGF-
BB+ A BUH H Al s, 478 %35 PDGF-BB M9 i
9 1 A R T R e B A R BRI . TR 4R 21 d
i}, PDGF-BB+# E4L# A K FUiliZl 21+ PDGF-BB
() 2R VR S LA EL E I 25 5, HPH 418 A= K
S 9 PDGF-BB 1 3 15 #1 PDGF-BB+HPH 41 L %
ZF TG F R L, PR BRI 2 2 A B s [] 11 48
P

PDGF-BB # 1A Ay S IfiL 55 F- ¥ L4 f v i 1)
{25245, Al B R AR UE PASMC f) 145 K 1fiy 5 B 1
J& S PDGF-BB & — M KK AEKE T, B
PDGF G i A AL P 7 — 4, REfE ki A 4
. ia @G, Adefe, JOEES Y, IRAM
BN 5 £ 3 1 i 41 40 b PDGR-BB J sz 4 )
FAW W, TEEPE A A S 0 I B K s
(pulmonary arterial hypertension, PAH) shiyteEsl

P s BFSR B PDGEF-BB 4150 STIS71 0] i 4%
B A A S 09 PAH AR R G il 15 =98
RE AW T 30 Bk h 2 ARWFIE KB, B4R 3 d i)
PDGF-BB+HPH 41 3 A= K B RVSP & T HPH 41 ,
PDGF-BB+H U 20 fm T 4L, Bl ]38 fin RVSP
BT TR, F2ik PDGF-BB fY 5 25 484 B i 7] 14
TG EEN,, MiBk4A 21 d B, PDGF-BB+HPH 4184k
KELRVSP 5 HPH 4 tL A JE B i 22 5%, PDGF-BB+
WA WAALKR LW B 25, HPDGF-BB+
HPH 2 F1 HPH 41387 4= K L RVSP /515 T PDGF-BB
WARA S E AN PP, SRR, AN
PEZ5F PDGF-BB, 7E HPH &3 A EEAEH .

A VRS ZH B 2 B, HPH 4158 4= R BB 48 7 d
Al AR A E A Y, ABIFSEAE HPH i A% Al 55 e
PDGF-BB [l 2 4044, & PB4 3 d i} PDGF-BB+
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