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[ Abstract)Objective : To investigate the effects of hepatocyte growth factor(HGF)/c—Met-mediated endothelial progenitor cells(EPCs)
on pulmonary artery pressure(PAP) and pulmonary vascular remodeling in rats with hypoxic pulmonary hypertension(HPH). Methods .

TEE N G4 Fmail: 13852032904@163.com, A rat model of HPH was established. Primary EPCs were iso—

BT 61 15 B SR M B AR RS lated from the bone marrow of rats, cultured, and identified. The
BEMEHE: % &K, Email;incavnate@126.com, recombinant adenovirus plasmid carrying the ¢—Met gene was
BETH: DR O AFHFAETIRA (%5 :81370432); R T A constructed and transfected into EPCs. The rats were divided into

KA AT B (%5 :cstc2016jcyjA0384) ; F K T
FAR A AT R B (%% . KI1500238) ; TR T &% E S
Jo AT R FBR R P A EZLSSAIME S AU RER
AEFHAR

55 B4 B : hitps//kns.cnki.net/kems/detail/50.1046.R.20180704.1642.032.html group and EPCs group, respectively, while normal saline was in—
(2018-07-05) fused into the tail vein of rats in the pulmonary hypertension

c¢—Met-EPCs group, EPCs group, pulmonary hypertension group,
and normal group,with 10 rats in each group. c—-Met—EPCs and

EPCs were infused into the tail vein of rats in the c—Met—EPCs
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group and normal group. After normal feeding for a week,the mean PAP(mPAP) and right ventricular hypertrophy index(RVHI) were
determined. The ultrastructural pathology of the pulmonary artery was observed under a transmission electron microscope,and the
pathological sections of lung tissues were prepared to observe the histopathological changes of pulmonary arterioles. ELISA was used to
determine the serum level of endothelin—1(ET-1),and the Griess method was used to determine the serum level of nitric oxide (NO).
Results . The measured values of mPAP for the c—Met—EPCs group, EPCs group, pulmonary hypertension group,and normal group were
(23.17 £3.07) mmHg, (30.85 +3.15) mmHg, (33.55 +5.47) mmHg,and (20.30 + 1.99) mmHg, respectively;the measured values of
RVHI for the four groups were (32.48 +2.38)%, (37.54 +4.42)%,(38.53 £2.81)% ,and (26.05 + 3.05)% ,respectively;the serum level
of ET-1 for the four groups were (69.45 +6.32) ng/L., (95.76 £ 7.31) ng/L., (99.14 £ 8.39) ng/L.,and (62.35 + 6.06) ng/L,respectively;

the serum level of NO for the four groups were (99.63 £ 11.40) pwmol/L, (56.07 +3.32) wmol/L, (48.83 £ 6.56) pmol/L,and (125.50

12.26) pmol/L, respectively. The mPAP,RVHI,and serum ET-1 level in the EPCs group and pulmonary hypertension group were
significantly higher than those in the normal group (P<0.05),and the above—mentioned indices were significantly lower in the c—-Met—
EPCs group than in the EPCs group and pulmonary hypertension group(P<0.05). The serum NO level in the EPCs group and pul-
monary hypertension group was significantly lower than that in the normal group(P<0.05),and the serum NO level in the c—-Met-EPCs
group was significantly higher than that in the EPCs group and pulmonary hypertension group (P<0.05). Transmission electron mi—
croscopy showed obvious swelling of mitochondria and endoplasmic reticulum in pulmonary artery smooth muscle cells and dis—
continuous distribution of endothelial cells in the EPCs group and pulmonary hypertension group,while swelling of mitochondria and
endoplasmic reticulum in pulmonary artery smooth muscle cells was not obvious in the ¢c—Met-EPCs group. The pathological sections
of lung tissues showed obvious pulmonary vascular remodeling in the EPCs group and pulmonary hypertension group ; however, the
remodeling was reduced in the ¢c—Met—EPCs group. Conclusion : HGF/c—Met—mediated EPCs can decrease PAP and improve pul-
monary vascular remodeling in rats with HPH, possibly by inhibiting ET-1 release and promoting NO production.
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fitishiik e & (pulmonary artery hypertension, PAH) Met-EPCs TERAHIAYT KB HPAH BYAIR .
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2 U B AR PR A, DU UM il 3 Bk 5 1R (hypoxia 1
pulmonary artery hypertension , HPAH ) f5z A & UL,

PAH HI6IT EE ARG falpmmig R 11 B

RS TS AT, EL G PGP TWIRORHEEE SO CE JRIRE 200-250 g, G5 F RIS
T B W AR, BFIORT i ri iy T o s S SYXK ) :2012-0015: Ja
AT LA N A PAHL T 1 4 36 B A MLTEE A Gibeo 23 7 5 AR B P9 K AHLZ0 ML 73 15 i i)
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(vascular endothelial growth factor receptor, VEGFR) ¢ —Met
PUA H GeneTex 24w ; T CHRIC YR B SRR IR
(fluorescein isothiocyanate , FITC)Frict 9 Ll FiR IeG WLl
£ [ (P-phycoerythrin, PE)ARIEAT ILEST %R [ FITC 472 R
H S EEHE 2 1 (ulex europaeus agglutinin 1, UEA-1)14 [ Sig-
ma 23 7 AR LT (5 5 CRET (DIl ARiC B9 2 AR HE iR
5  (acetylated low density lipoprotein , ac—LDL) 4 [ Biomedi—
cal Technologies ONE] ARG G (cell counting Kit-8,CCK-8)
R R & 28 s KA W) RS VR A Gibeo 23 ]
DAPI FIB; 5 EE K] — S8 A EAG I R & 3 = KA
Al R ET-1 ELISA A0 i) £ 0 A w27 DA PR
INTE] BEAE  Powerlab Z2- AR FINE SRR BB IR E
IR TR EBE I AT 5 818 R BRI B H A NiKon 2%,

A& R N B2 A0 (endothelial progenitor cells, EPCs) ,
EPCs TR AT 7346 9 N B 4L . EPCs al 1] 1L 52
PR AT S 5 M8 2 R A 4S9 JE AL,
EPCs BAHIGYT 1T BE A ISk BAB 5 32 45 1 4 N
FE I PAH JE B BRAR A A0 A A A AR R A
F (hepatocyte growth factor, HGF )il i HiAZ 1K c—Met
S5 VR IS TR, £ N R B AT AT
Bk T) . HGF TEBREESZ A0 Yl i 45 4 55 1 T
i EPCs A 33K HGF 324K c—Met, &
A5 EPCs [a 45473 i 1454 2 5 148 N 2 A 52
AR ICH 1l EPCs 5 K 3K ¢ -Met R ARV HGF/e -
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12 Fik SRS U R HE Jetn, h Ve R S A PR, FE e

121 @ R BRARSAI B ks a4 it SD KR4
A2 AR FIE R 4L AR AL 30 HIEH 4L 10 H, KR
HE T 90% A M 1098 R RFA T, IEW AR RE T
1E 5 5738 08 £ (individual ventilated cages, IVC) 3h#) 5
WIS,

122 KEBHENEHAISE SEFRMEE  EPCs 75
FIEE SR A% BN S AL A7) 2 S Haln) G 4R RS2 R EPCs JF
Rige B USRI AN A K AR . %858 EPCs 40l %
I bR . TP BB EPCs 400, M % 25 1 3B A ARG A
CD34 .CD133 Fil VEGFR —Hii & 4% ; I H A FITC #312
1) 1gG Al PE FRICHY 1gG B8 1 h, FHEN DAPL, 20 4405
MEE, AFWEFI RS20 . 525 EBM-2MV 55325 A Dil-
ac-LDLF & 4 h, FEEREE , FFIA FITC-UEA-1, 2% 84
BEMEE

123 BREEEEYL EPCs KM A 3 41 :c—Met—EPCs 411
Ma2ll \EPCs AHAZHFIXT AL 24 EPCs 410534 2] 80%H,
3 LHANHE AT BRI 2 WL c—Met R 27 \PBS FIZS B 5 .
DA MR IR PR N 3R T LR m BT AR
ELiikioe

1.2.4  EPCs 4IfE5ER Ikl B Bt e i 3 d )5, 0
RSN, B SR B AN R 1x10° 40 /mL, #5455
FL 100 WL IMAE] 96 FLIR , 4050518 3 ML, £ 5L
20T 0,24 48 .72 196 h JTA 10 pL CCK-8 ¥ F 2 h,F
450 nm P ESCHE

1.2.5 EPCs ZHMIERSRE RN IR eE i e i 3 d 5, 1
SRS ZH AL, FH TG 1037 355 57 5 R A L R A L B 1
10° /mL, #EFG 24 FLHL, A Transwell /NZ , 59 Transwell
INE I AT R 200 pL, FEMA S 10% FBS f#Y
EBM-2MV #5373 4% B & B9 40 A= 4 7 HGF (0~
50 ng/mL) A H R EEINA HGF, R & R = AMHGE
BN REL, T 24 he,

1.2.6 EPCs KREUAPNHIE K5 3 RAMREL RN o
Met-EPCs 4JfI2H | EPCs 42 A sh Uk i JE 41, B0 45 10
H AT 2 AR BIEITE 1 mL 38N 5x10° 4> c—Met-EPCs
YNAAN EPCs AR, i 20 k= FE 447 1 mL A= BHER 7K, MG
SRR AL B E R RS T AR R | B AR R
R IKEE 1 mL AEBRERK SRS A FRAR i 1,
127 KRB OEFIGSIKE RN KR 2%
(40 mg/kg) BRI, B E AERRVE & L, 20 B8 H AT ST 90 ik
FHIR 205 45 WA B NER I L s Bkl A D s
sk, S48 9 — IR R IIEIRER 5 Power—lab £ 34 H
A IR it sh Bk 7

1.2.8 WLl sh kB i e R R 28 2% % 2 1L 2 44
(40 mg/kg) BRI, 128 LEHRAE & 1 FHFARZSWATH Mo, 2
RO, B Bl Ik, PR RIS Bl Tk, A 2,59 B 1)
P R 7 B R LR LA TV LT R T A 1 el

129 JiZHEURERYL @ 3B A2 A Il 28 FP R ], 9%

I ARERT /NS Bk A RE AR
1.2.10 AOEEKIEEE B I8 shbk, FEEO
JUE O A RS TR 5 2 d, W 3 I BT 0 3, T 25 1)
TR B R A 0 U B RE | FH L R 3 R A 0 U S
(right ventricular, RV) FIZ205 % (left ventricular, LV )+ % [H] &
(septal ,S) Ay fe, 1547 O F N0 KB HL (right ventricle hy—
pertrophy index, RVHI) : RVHI=RV/(LV+S)x100%,
1.2.11  ELISA {05 1fiL 7% P % 3 (endothelin, ET-1) 1) % &
SR B BRI 2 mLL, 2236 AR EEE] 30 min, 3000 1/min
B0 20 min, B ETHW . F R BT ET-1 ELISA Kl
FE VLA PRI L7 ET-1 155,
1.2.12  Griess JEIE LT NO AY A& SRAR LT 7k WA,
o HEOK BRUMLTE NO RS 3550 U8 A 3R 1M 7 NO 1) F
1.3 it o

KM SPSS 21.0 3MHATEE - B T BCs FH 1%k +
PRifEZE (v +5) e , 2B LR 7 200 BT EE S50k
B Wi FL AR LSD—1 325 (IEAS, 772255 ) Dunnett’s T3 £
By (IEA, J7 25455 F Kruskai—Wallis BRI B0 4 (IE
BIRA, T 22855, KKk 0=0.05,

2 &% B

2.1 RERCE R A AR I ST

M43 B B A A S R, 85 9% 3 d Ja nl DL 40 A 5t R AR
W =MIEMEZNIE, B3R 25 10 KA UL AN fh 515 2
90%LA L, 20 £ 1 I o] i LT 0 4 B AT R AR IR B e
Y, REDOER R EPCs 4R THAREY) CD34 .CD133 1
VEGFR k34 5L B ; 75 W A B 52 56 7R Dil-ac—LDL
FITC-UEA-1 XYLt S B (8 1),
22 AX AWM EPCs fm sk %

BRI B L YLt A% EPCs J& , 1T ULEL YL IR 0s 75 5 19 4m i
A RAB L AT, NI EPCs MRS YR N 57% s A]
IR T YR 1Y —Met—EPCs 4N ([ 2)
2.3 EPCs tmfia3g it

S AR A5 B ]SO e L3R 1, 75 24 h
i, 28 Shapiro-Wilk 456, 3 41 40 i W 56 B 5 18 &40 1i (P>
0.05) ; Levene’s J7 2255k 40 , 77 2555 (P=0.060) . J7 225357
WoR 3 AR Z N GG FER (Fy\,=84.242, P, =
0.000) ; LSD ¥ 56 2% S HK 1] ¢ ~Met—EPCs 21 g 2H A FR2H 2
) 4 2 25 5 (P=0.077) ; c~Met—EPCs 4 il 2 Fil EPCs 4
20 2 18] A i 25 5 (P=0.000) ; EPCs 2 il 20 Fi ok R 40
ZIMTEGE T2 57 (P=0.000) , Z8 [FIRE ARG EG T 515 A 48
72 F196 h i 3 HEOCEEZ BARA G425 5 (Fy =
0.256, Py ,=0.782; Fy, , =1.167 , Py, ,=0.373; Fy , =1.811, Py , =
0.243) . HILTE 24 h B, c-Met-EPCs 2 I 28 FiX} B8 20 51
HeJIIT EPCs 24T, 75 48 .72 F1 96 h B, 3 A1 40 A3 FE
R 25 5,
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A. 16 B. CD34 C.CD133 D. VEGFR- 1T
EJE 01 A 40 F. Dil-ac-LDL G. FITC-UEA-1 H. Dil-ac-LDL . FITC-UEA-1
Wt
B 1 EPCs 4R EAREY AN E IR ELE (100 % )
[ - 160107-Tube_001 o 160107-Tube_002 22553 (P=0.000) ; X HRZH 5 c—Met-EPCs 4004 HA 4512
o 0 [=¥&= . ey m
S S %5 (P=0.000) ; 25 #i #5415 EPCs 4L T Le i 2% 7
=g | B 3y [N

=23 R (P=0.463) ; 2 B 415 c~Mel-EPCs 441 HLAT G225
T2 R 5(P=0.000) ; EPCs 4Ifi2H 5 c~Met-EPCs AL AT G52
73 # -] 2 5:(P=0.000) . SCIIER c—Met—EPCs 44 TR RE 1 B

: UREALL L e ;"III"“"“I UERL, UL FREELL T EPCs éﬁﬁ@éﬂ%ﬂ?&ﬁﬁﬁéﬂ,EPCs AL A

1190 100 10° 104100 40 100 100 10° 10°
GFP-A GFP-A

e A3 R Y ARG 75 1Y EPCs 40, 7] W GFP FHMEZR LN 0,
Fi K e~Met-EPCs 4111, GFP B2k 57%

AT RE S X IR () 3) , Ui HGF REf k40 i it i
FIT-REW] IR c—Met-EPCs 4HUMTREHE 7.
®2 4 AMBETBAIE (x +5,n=5)

2 HERRMRREE LR 20 5 AL
Xof 2] 22.60 +1.36
*1 3HEMBMRNEE(x£s5,n=3) RN 39.20 + 1.59°
B e=Met—EPC EPCs4fi g ZH 40.80 + 1.66°
EPCsANZ] el F{E P

(h) s Ao Ze c~Met—-EPCs 4 4] 63.00 + 1.39%
0  017+001 0.18+0.01 0.18+0.02 0.149 0.865 F1H 121.711
12 032+0.02 045:0.02 037+0.01 45905 0.000 P1H 0.000

2 0362001 0832004 061£002 84242 0.000 P za, XL, P<0.053h: 5 EPCs AL E , P<0.05

48 1.12+0.03 1.07+0.14
72 1.59+0.44 1.63+£0.09
96 1.60 £0.43 1.62+0.01

1.10+0.03 0.256 0.782
1.55+£0.03 1.167 0.373
1.56 £0.06 1.811 0.243

T¥:a,24 h I}, 5 c-Met—EPCs 4040 AH [ , P<0.05

2.4 EPCs mfait i

TE— R W EESE L, EPCs 41 BT % 5 1 It 25 1400 i
H: K F- (hepatocyte growth factor, HGF) ¥ & A B Jii i 4
X HGF A E—E MBS (A FE I, FEAS YR SE55 0 HGF Y
HRUEAE 40 ng/mL 2247, 24 HGF i 40 ng/mL B, £ 41
AT RAE LR 2. 45 Shapiro-Wilk K536, 4 Z4H 4N AYT R
fEMIEZS0 47 (P>0.05) 3 28 Levene’s J7 225756 | Jy 2255
(P=0.883), J5 22000 /R 4 dH8de 2 [A] ARG Geit2f 22 5 (F=
121.711,P=0.000) , LSD 5 35 45 5 & B0 B 41 5 25 o #: 41
HA G IT2E24 5 (P=0.000) ; 5T HR4 5 EPCs M HAA Giit

C. EPCs 2

3 4 ZAZHRAXY HGF MERRE N LB (x £5,n=5)
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2.5 REMSHRE S Fo Ao FREKR I8 T

2% Shapiro-Wilk Ky 5,4 2H B2l 2 ik ) (mean
pulmonary arterial pressure, mPAP) Fl RVHI M IE 253 fii (P>
0.05) ;2 Levene’s 77 225 PEREE: , mPAP J7 22 AR5 (P=0.009),
RVHI J52%5% (P=0.334) . Brown—Forsythe 4 K Bl mPAP %
7R 4 2 ) BA G2 R (F=29.370, P=0.000) ; Dunnett’ s
T3 K36 45 R W I 5 41 5 il s ks R A A e it 2 22 5
(P=0.000); 1IEH 415 EPCs AN A Giit2#25 5 (P=0.000)
IE#H A5 c~Met-EPCs 420 TC4E 112422 5 (P=0.131) ; fili 3l
Jik s 41 5 EPCs ANALH TS 1222 5 (P=0.690) ; fili 3 bk =
JEA 5 c-Met-EPCs AL AT Geit2% 2% 5 (P=0.000) ; EPCs
YA c—Met-EPCs 441 A Seit42% 5 (P=0.000) , 7
ZONT RN 4 AR RVHL Z [ BA S 25 5 (#£=30.803,
P=0.000) , LSD—¢ £ 56 2% 5 2 A 1F & 21 5 it 20 Jik v e 4 LA
G225 (P=0.000) ; IE# 4155 EPCs AUl HAT G124 2%
5(P=0.000) ; IEH 45 c—Met—-EPCs ZH0H BB Giit 42
5% (P=0.000) ; il sl bk /= 4155 EPCs AL TG 312 25 5%
(P=0.506) ; iz Ik =5 415 c—Met—-EPCs 4iiffdZH HA G it#
#5(P=0.000) ; EPCs ZiHI41 5 c~Met-EPCs 44l HAFiit
2E2 5 (P=0.000), mPAP F1 RVHI %€ /R EPCs ZHffiZH
i3 Z K5 ZH A mPAP (A1 RVHI {E A 875 F1EH 41, 1 o
Met-EPCs 4H 841 /% mPAP {51 RVHI {H% EPCs 28 i 20 F1
it s ks PR AL RAAIR (36 3)

%3 4 #HKFRIE mPAP 1 RVHI BIEEE (n=10)

2 5] mPAP ( mmHg ) RVHI( % )
it fok s He 2 33.55+5.47 38.53 +2.81
EPCs4iHf141 30.85+3.15 3754 +4.42
c~Met—EPCsHfifI2H 23.17 +3.07" 3248 +2.38"
IEH 20.30 + 1.99 26.05 +3.05
FAl 29.370 30.803
Pl 0.000 0.000

1 :a,c-Met—EPCs 401415 EPCs 4041 Ho %8, P<0.05 ;b 5 il 3 ik
R R L, P<0.05

2.6 B BEABLEH

75 S PR B 1 2 R R il 0 Ik e RSV LA B s
FOIEH , IR 2 & ELIE R 2R e ik . EPCs 40 g4 fn
il 50 U v 2L % ik s - UL L s 30 A e R 40 e
Ji , BORLAK b R P S5 I ok i s A 1 22 T DL T AR L
T, c~Met=EPCs 4 L4111 7T JULAH AL AT D0 350 53 B A4 A
TP (A28 EPCs 4 B2 At s ik s R4 2s 42 (K1 4)
27 MRLIRILE

SGEE TR AT UL IE 20 R BRI i /NSl Dk A R RE T, KU
JEEAL 3, IR RS v A LT AR PE AR L EPCs
£ e 20 R s 20 K v s 2L % fii /DN B JDk A R ) e R A
78 PRI SR A R AIRIE . c~Met-EPCs 2 i 41
B4 i /N Bl DK ASP RE A TE R A 3G RS (R EPCss 200 A 26 A i 3 ik

o 2, B R AE A B (181 5)

C. EPCs 404l D. c—Met-EPCs 4 fifi2H

4 ABEKXRABNAKESEBEE(12000x% )

D. c-Met-EPCs 4 fifu2H

C. EPCs ZHfifi2
5 4AKXRAMAL HE £ (200x )

2.8 ik ET-14= NO &%

2t Shapiro-Wilk F 5,4 20K BUMTE ET-1 5 5 AL
NO &I IR MIEZS 76 (P>0.05) 3 28 Levene’s J7 25546
55, ET-1 J7 2555 (P=0.638) , 1fii NO J5 22 R5%(P=0.000), 72
SRR 4 AR ET-1 &8 A5 E5 (F=
68.230, P=0.000) ; LSD £ 5625 S 3 W 15 20 55l sl Jik v e 21
HAG %225 (P=0.000) ; IEH 415 EPCs 4141 HA 4i it
2F 255 (P=0.000) ; IEH 45 c-Met—EPCs 4020 HA Giit2#
FZ5(P=0.031) ; ltish ik K415 EPCs AL TCG T2 5+
(P=0.293) ; Iiigh ik = JE4 5 c~Met-EPCs 4HfiiZH BA G512
25 (P=0.000) ; EPCs 48415 c~Met—EPCs 4l Ig41 B A 4t
1225 (P=0.000) , Brown-Forsythe #3627~ 4 20 K FRLHE
NO & A S H# 25 % (F=158.588, P=0.000) , Dunnett’s 13
o g 25 R R WY E 5 20 5 i 3 ks R 2H B Se it aE 25 e (P=
0.000) ; IE % 415 EPCs il B A GiT2# 22 55 (P=0.000) ;
IEH A4S c-Met-EPCs 441 E A Fe it 25 5 (P=0.000) ; il
Bk ALY EPCs AU BAT GE 12425 57 (P=0.044 ) ; il )
[k R4S c~Met-EPCs 42l B4 4ii #2557 (P=0.000) ;
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EPCsAfiZH 5 c-Met—EPCs 4020 B A3 Geif2: 2 7 (P=
0.000), c-Met-EPCs 4L F IS ET-1 & A%l sh ks
TEZLA EPCs A4, L5 NO & i m TUn 2 41, i i
¥ HGF-c-Met-EPCs 41 i fS #E A HPAH A1 K AP,
Al B RS RS ET-1 09 & & A L NO (1) & =
(F4),

F4 4AHEKXREME ET-1 51 NO 2289EEE (n=10,x 5 )
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