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TRV Qi JF AR KT F5 A BR8N kAR A5 145 P9 K2 241 B2 (endothelial cells, ECs) il VSMCs, X} ECs
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S Ang A5 Y HOF Bk A Ang 11155 J5 AMEPE HGF ZbFEXT VSMCs 5B 58 1 (0 52 ), I3 1o
RT-qPCR il Western blotting £l VSMCs FRAIFREY) FRIEAT-. 858 Oy sLs s, SAEMER KA
KEHA L, B0 555 3 H SRS 7 H EF, HGF 41K BRS8N bk iy e 4 A (i e sl ) 25 G 55 3 H (422, 62+
16.99) vs (1 050. 58+40. 92)mm/s; 55 7 H : (631. 81226. 11) vs (1 309. 78+73. 13) mm/s; P<0. 001 ] , % 5}
Jk P S T R B 2 D 45 3 H (0. 1620. 03) ws (0. 83+0. 09) mm’; 25 7 H : (0. 17£0. 03) vs
(1. 150. 31)mm’; P<0. 001 ] , 5 ik 20 41 b HGF #4302 Y658 B 1 1. 2% 3 7 (P<0. 001) , & /M AbR
4 vimentin ,OPN Fl PCNA 19 £ [ 38 15 7K 734 1 2 541K (P<0. 001) , (EIC 4 3R LA ) o-SMA 1 85
FEE AT WA (P>0.05) . Q4N MI S50 45 R WoR , 5 A HE Y HGF BURLIY ECs A E , 3% s HGF Bk
ECs (Y38 FE TG PE AT A e ) & 39 (P<0. 05) . 5103532 Ang 11521 VSMCs #H L, Ang 11 152 f5 5%
Yu HGF J5u ki A AN IR PE HGF 4k B (Y VSMCs 19 i % fE 77 ¥ 1 2 B& (R (P<0. 01) , 1 & B R B AR i )
vimentin ) mRNA Fl4E 4 235 7K V-2 B ZFEAK (P<0. 05) , Wi £ 85 &) SM-MHC [ mRNA Fl14E £
KA 3 TH 5 (P<0.05) o &5 A Az 4 R 7 sl o] 3l ek 194 56 065 DA e 400 i 1) 344 B ) AN %
87, FE I ot A5V LA A 1) 5 1 B A Ak, A B E A3 400 ) LA P P8 Rz A, 40 A A R A= 7
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Adventitial delivery of HGF naked plasmid attenuates neointimal hyperplasia after
rat carotid balloon injury via promoting re-endothelialization and inhibiting

VSMC phenotypic switching

XIA Han', ZHANG Ke', WU Mingdong', HUANG Kai', JIN Qian', LIU Chao', WANG Hongjun', WANG Yong’,
CHEN Yikuan' ]Department of Vascular Surgery, the Second Affiliated Hospital of Chongqing Medical University,
Chongqing; 2Department of Cardiovascular Surgery, Second Affiliated Hospital, Army Medical University (Third
Military Medical University ), Chongqing, China

[Abstract] Objective Currently, endovascular interventional therapy represents the primary clinical
approach for vascular lesions. Restenosis caused by mechanical procedures, however, has become increasingly
prominent. This study aimed to explore the feasibility and underlying mechanisms of naked plasmid encoding
hepatocyte growth factor (HGF) for preventing post-interventional luminal restenosis through a rat animal
model and in vitro experiments. Methods (D A rat carotid artery injury model was established by pulling
inflated balloon. Eighteen male SD rats (6 to 8 weeks old, weighing 260 to 280 g) were randomly divided into a
sham operation group, normal saline group, and HGF group (adentitial injection of HGF naked plasmid) (n=6
for each group). Peak systolic velocity was measured using carotid ultrasound, and the area of the vascular
intima and HGF expression were assessed through HE staining and HGF immunofluorescence staining,
respectively. The expression levels of phenotypic markers in the carotid media were determined by Western
blotting. @ Vascular endothelial cells (ECs) and vascular smooth muscle cells (VSMCs) were obtained from
rat carotid arteries through primary culture, and both ECs and VSMCs were transfected with the plasmids
haboring HGF. The proliferative and migratory abilities of transfected and untransfected ECs were assessed
through CCK-8 assay and cell scratch assay, respectively. After Ang I -induced VSMC transformation, the
effects of Ang II induction alone, Ang Il induction followed by HGF plasmid transfection, Ang Il induction
followed by exogenous HGF treatment on VSMC migratory ability were detected by cell scratch assay, and the
expression levels of phenotypic markers in VSMCs were determined by RT-qPCR and Western blotting.
Results (D Animal experiments showed that, compared with the normal saline group, the peak systolic
velocity of the carotid artery in the HGF group was significantly lower on post-injury day 3 and day 7 (day 3:
422.62+16.99 vs 1 050. 58+40. 92 mm/s; day 7: 631. 81+26. 11 vs 1 309. 78+73. 13 mm/s; P<0. 001), the
increase in carotid artery intimal area was significantly less (day 3: 0. 16+0. 03 vs 0. 83+0. 09 mm? day 7:
0. 17+0. 03 vs 1. 15+0. 31 mm?* P<0. 001), the green fluorescence intensity of HGF in the carotid artery tissue
was significantly higher (P<0. 001), and the protein expression levels of synthetic phenotype markers vimentin,
OPN, and PCNA were all significantly lower (P<0.001), whereas the protein expression level of contractile
phenotype marker a-SMA was comparable (P>0. 05). @ Cell experiment results showed that, compared with
untransfected ECs, HGF plasmid-transfected ECs exhibited significantly enhanced proliferative activity and
migratory ability (P<0. 05). Compared with VSMCs receiving Ang Il induction alone, both Ang II -induced
VSMCs subsequently transfected with HGF plasmid and those treated with exogenous HGF demonstrated
significantly reduced migratory ability (P<0. 01), significantly decreased mRNA and protein expression levels
of the synthetic phenotype marker vimentin (P<0.05), and significantly elevated mRNA and protein
expression levels of the contractile phenotype marker SM-MHC (P<0. 05). Conclusion HGF may promote
vascular re-endothelialization and inhibit intimal hyperplasia by enhancing the proliferative and migratory
abilities of vascular ECs and inhibiting the transition of VSMCs to a synthetic phenotype.
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N Rz 53405 B 1 481 ¥ L AT (vascular smooth muscle
cells, VSMCs) 5 14 78 5 3509 P52 %5 ] H 25 258
L AR A R A K S S R A L A PR A
0 B ek 6 AP, T I P R A S 1 N R Ak R DL
VSMCs #of & 1 58 5 1 3% 76 1L 8 75 8 % v b B S0
> WRIE R BRI P9 B2 A5 07 )5 14 R P9 B A e —
TR BT AR T 4030 A I PN 2 41 MY (endlothelial cells,
ECs ) FIE P rp (9 10045 N 1 AE 40 B 1Y) 15 5 L 3 B8 O
b A R AR K B ] 5 R R A
AR T LA 4 2 AUk 35 19 VSMCs 23 75 Il 48 4 7 55
Z AR ZFET , d s R B A R & R B, A R
I Z R TS TEY BT . It B VSMCs 1451 i
FERE ) o & W i, R EOR A N IR AR I A S B
BESA IS 4G e As . RIS R, VSMCs 7 B 5%
A2 B Jikoks BE R A | I A BB R S PR A R IR N
i 8l ok e TR 452 LA 9 A ) 1 5 B R
W ARFR LA A BB S 0 7P JE A R T VSMCs 7 Il
BRI R D RE AL, 5RT R B I A I N
I AIRIT IS 4SNP 7 B A3 it

4l Bfg A= 4 AL 7 (hepatocyte growth factor, HGF)
BB LA A PR T, HA R 0 A B R AR E
A LF 4 AL RS AL SO A S 2R T T
i) CREST a6 4 B, HC /MR 2549 75 357 15 e ] 41
SCHE AR KRR HALE AR T8 i 5 ] 5|
B SCHE AL HGF K- T, i T 85 #Y HGF BE 40
il 57 1 VSM Cs 15 58 - 035 P4 K DI RE , DTG Sl N Je
PR PR B2 AL, 3278 HGF BVFRE BRI 13 14 4% VSMCs
e S kR A RS Sh Y Se g e B, 1 SN ik
EAZGYBEN SCARR SAR h  F 4 HGE SOk T T
SRPRT NS N B A6 52 3 035 B A A IR 8, DA Tt S
BB M R . A I R B, S
HGF i) 50K pUDK-HGF B 4% T /™ 5 B e i 8 3
%) B CERE , AT AR A I RS R A | O 2 2 i i A, AT
YEEEAE N BRI (eritical limb ischemia, CLI) 231
Btk SR, H AT A BT HGF Tk B
PR BT RES RE T E B 5 VSMCs 26 55 0 55 A ) 24 0
P A B 52 148 PN B 4l BILBRC I 453 0 1t A 1N
BeE o AHIF 5 400 1 KBRS0 B0y ok ook 8 0 4 A5 780 3
HGF #SORL I 5 W 1 1 5 X 460 0 i PN A 52 ) 52
M) , 338 2o A AP 5236 43 B 3 AL, BT HGF Bk:
Il PR, 33697 I8 P A AR 7 I IS B 28 1Y
ARtk

1 #R57EE®

1.1 %334

SPF 2 SD it K B (6~8 JEI i , 14 i B 260~280 ¢ )
W 1 i 738 v S ik S I h WA B ) AR = 1R TR
SCKX (31)2024-0009, S5 o) 5 PR R R K22 @ o
T BEBEASHEZ b o o L[ BHE TE A (2022) 7805 1.
AT Bl e 35 T PR B R R B 55 e B s ) S
Hul SPF R BRI 3% R 45, T FR PR s 8 il o0 (23+1)°C,
FHXTWE E 50%+5% , SRR JA W 12 W12 h, A &R .
TROK o S50 e v AR S0 D] s 5 B 2 g i P 2 (O
TPt #5408 A 0 VE & 46 e 2O RUE |, 52K B
TERREE T AT FARERAE , 55 I PR M s Hop i 55
AT o
1.2 I F XA 5ME

Anti-CD3U/FITC PR A 8 AR A R, EH HGF
£ W A [ Sino Biological 23 Al , B-actin HL A F 38
[l Zenbio 23 & , OPN HL 44 F1 PCNA Fi A& Wy [ 15 B8 Jp 2
], SM-MHC $i /& F1 GAPDH $i ikl [ 2 1 48 75 /A #]
vimentin TR  «-SMA FU& bt B 1eC L EHT R 126
T HGF i 4 B %5 [ Abcam 23 7 . HGF JFUkr i
A6 B 2L A W 2578 BRAS /G B, 5 19 i 3
BEA A AL KA R FH Vevo2100 /& 43 PR /N8l
VB R G0, ¥ ik BR AR FHHE 55 (Abbott) 2. 0 mmx
15.0 mm BR%E . G4 M8 M199 5 52 5E \RT-qPCR 2
PR L CCK-8 37 & 5 b B8 5 il 3R LR 35
SRy R EE RN AR A5 EE BRI SE B 5 H A
1.3 Wi
1.3, 1 Sl kERBE LS R FR 0080 ik 461 473 A 7
1) Bt WL 8% 7 26 B2 SPF 2 SD At R B3l (n=6)
BFARM AL KAAHCFL, %0 A HE"",
A B ER KA A BRAE R - S B AR [ 5 J5 , &4
MERAN AR A 2 mm & kR 9 45 24 SRk, 78
L& 607. 95 kPa, 1545 3 min J5 &) W [R5 5 N 2 5t
Wil e S Bk ANEE S A BRER 7K 0. 1 mL, Z5 4045 5514k
Sk, G55 Bk . HGF B35 A BER K LA R] (AL 7E
FKAMETE S92 0. 1 mL HGF #506E(2 mg/mL) .
FARA TR M, JCERBERS A , T A B
1.3.2 AR A BREER G KRNI kS5
FERRBES 5 5 (025 3 HANEE 7 B 2 5147 K R 351 8h ko
AT, I S A T . AR ERAE - S R
W A PRI B, AEMOE [ 5 T & |, W0 2% 1
We AR BERHBLEE R, RIS B . 1
FEMS-250 453k , [ THUAG , 383k B T30, A5
AL PR A 3 AT S s P 5 0 2 B KA RE R I . S
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TR £ M HE , 9] 4 388 25 1 PR, £ 1L 372 7 1) 1
A, BIAE TR s % . TER AT P EREETT
M O, 1 EE R IE <607, 30 SIS 8 | il 04 {1
WS 46 39735 i (peak systolic velocity, PSV ) FlIET 7K A 1] 5
J&# (end-diastolic velocity, EDV),

1.3.3 FRHEEEALKR RSighikai 2!l HB3IHMETH
R A R R BRTE S RUE TR BE R T E AR BT
T B R DR R G 2E U AE AME Sk B
4 CTRVA A BER K [RIEE BY T A7 0 B ., B 2 A0
G U B RO 5 B8 5 S 8 8k Ik B TR
A3 B A0 K X 5 5 ik H 21 (1. 0~1. 5 em) . VK PBS
e BRI, DR AR T, — &R Bish kA 2L 4% £
RS B WK A, DL 4 wm B
el R, TR 22 HE Je 0 MR 5 e e 55— B o
29120y ok 25 20T i E0 B T R A b R WA R R S
-80 ‘CA%1E, FH T 5 4% Western blotting SIS

1.3.4  HE Y& ki 52781 F ah ik 41 2027 g A
K HE Y a0 £, kb3 25 3 k£ 50 A pEA T HE 22
o, B N UL S I A5 2 4L BEOE A A,
PANNORAMIC 4> 5 Y] i F AR Y] 2 R, OF
{#fi F Image-Pro Plus 6. 0 8K {44471 252440 M7, I 44 1.
A7 AR TR oA R TR R = PN T LA oA T R - I Y 28
FE ) .

1.3.5  HREsOE Y il K R Bish Ik 21 HGF £k
oL YR RS 2K TR, 41k A AR L SR [
R, 7% BSA £ 30 mine Y1 A 5HT HGF HLik (—
POTE4 CIFEF LA, W5 & T PBS H, 7RI (L2 IR
SR BVES 3 W, FEKS mine AL SEHT S TG (
Pt) ,#EEE I E 50 mine FHR PBS #hLJ5 , DAPI 4t
W2 L A%, b = R E 10 mine VI AR TS
W0 S TG IE & (STB-20F) , BB N I A H & 26
PERFN(G1221)5 min, F /K /% 10 min, JLoe 6K E
RS SRR T OREEIL.

1.3.6  Western blotting 5 I K F £ 5y [k H J5E 20 41
vimentin .OPN .a-SMA .PCNA #l [B-actin FEIRTEM

FIJH RIPA 21 2% v I VR A 1 25 203 Jk v JEE 8 BB A 2
Mo BCA W 2 B 1Mk BE , 3% 45 B b 28 A W) ok B
RIE HbrEE A, B8 10% 5325 e H T vimentin |
OPN . a-SMA .PCNA Fl B-actin, BEEE T 80 V I HL ik
30 min, FfJ57E 140 V I HLIK 35 min, H 2R E % 28K
JIG o SDS-PAGE HLUK Ji7 , 3 o 10 i o0 28 11 o 4 7% 3
PVDF [, H 5% WA 2= W3 IR 1 h, 5 X6 b — i fe
4 CTFHRSEME . BIES HRPARIC ZHUEE 1 h,

S

ECL¥58 b2k . R Image J B4 2 45 55715 JK
JEAE, LA B A2 11/B-actin JK B F AR A7 2K E RS0t
Rl D PEAT 3 YO ST AR SRR
1.4 Mok
1.4.1 KREIKECs FACE 5 R AR % E
T 2% S B 2 B I T B A BRI SD R BV
TR TSI shik, TR & 19% 5 8% -
R 20 M199 K5 77 3k 2 &2 wp ke, BB 5 35 ) 5 1
OE, IRRE Y B RE R 0.2 mm K/NAYLH S, A
0. 1% B FHAW 1 mL. BfJ5 37 CKIE R rh 4R 1L
15 min, FIMA R HEFEAL 10 min, 25 FiEK . EEH
B Ab- 25 LS4 2 S I 20% BG4 135 i M 199
R g3, 1500 t/min 5.0 3 min, 3% 1% . #MIE20% i
A= ALY ) M199 35 97 56, AT ¥ 51 J5 , 4 il 20l % A
T25 K55, 37 °C.5%CO, 514 T He g ffi b 95 . JAt
A1 2 80%~90% A BITAREAR S Btk 2]
T AR S5 1 40 B B WE 2 mL, 7E 4 “CF LA 1 000 t/min
B0 4 min, 7 BT #E A, 200 pLfilA 5 wL Anti-CD31/
FITC 25 1% 4% 6% 7 20 min, PBS 1§ ¥, 76 4 °C T LA
1 000 r/min &> 10 min, 3 5 # A&, & 1 mL &ML
RS 1 S W /]2 i3 i) =R 7 AU ) [0 ER =)
T25 3538, 37 °C 5% CO, 5F F R R Rtk
il 235 2] 809%~90% B HEATAL AR, B 100 WL 4 fd 2
W AT Anti-CD31/FITCHUAIEE , 53 HL 100 L 4 i
WAE R as A R, T AL TS
1.4.2 KRR VSMCs JFACE: 35 5 s 9 b g
YerE I 2% I A I B R SRR SD K
SUR , JCHE &5 1F T 43 B 30U Bh ik O+ B A TG PBS £ 1
LA R B a4 v B IR ALY B 6% 0. 1 mm
KON AU B 0. 25% B3l i 3% 38 15 3800 b T
37 “CFIHAL, 55 WSS S 4] 2 e 1 BRI 40 it A
AL RPN DMEM £ 0E 4k . BfiS  BE SRR SRR E T
37 “CZ3SHRIR AR 10 min, WCHT (i 41 29 Bk 5 1 1 210
AT BRI L 120 B 4 o U8 e B0 N DA
1 000 r/min &5.0> 5 min, 5 [ , B H & 20% 64 10005
(1Y) DMEM 35 5% 3 T 40, e J 4201 T 25 mL 355300,
A CO, A 9%, 48 h il ARl &5 , 3 IH B
TR, A GE 5119 0. 25% JBa , 55 T UL A0 M 46 s 1D
FBRIEALIL, SR 5 LLE s FR T 4 i, 280 T8
K, 37 “C5%CO, WA % 3% . WAL 10K 1
AT B L B AN e |, PBS Y kS H
4 CHENEA R 2 BT X AR E Y o-SMA
AT R IZE Y (0 % BE IR AL, B ZE A IR Ry - B SR 2

i
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HudE R -, 15 9% B A T 60%~80% ;4% 2 R B ==
I [ 7€ 15 min, PBS 1% ; LA 0. 1%Triton X-100, = i
% F 10 min, PBS w5 5% 4 L% 11 8 (= I £ A
30 min; FiBEJ5 1) a-SMA —HUZ IRF 7 2 h, PBS #hik:;
Cy3 pric iy P = R EIFE 1 h, PBS #hyk ; DAPT %4
W ZE IR OCIEE 5 min, PBS ML 3 UK PG I K B
R R, 5t B s TSR A .

1.4.3 Ang [/ VSMCs AL FI HGF T
PLUJEAR 85 7245 1) VSMCs FllE% Y HGF kL VSMCs
RS G AT RS S AT IS . SRS
424 225 U RR AL CRIG YL B VSMCs, A ZE BRERKAE R
X HR) 75 R AL CREL Y HGF BORLIY VSMCs , fiff H]
Ang 11 0.01 pwmol /LALFHAAE 72 h) \HGF AbBEZH (R
YL HGF Uk A9 VSMCs, J61# H 40 pe/L HGF 4b B 41
g 24 h, Fifd A Ang 11 0. 01 wmol /LALFRAHE 72 h) |
HGF JiURL 21 (%% Yk HGF JiRL Y VSMCs, 1 i Ang 1T
0.01 pmol /LALFEZI72 h) o

1.4.4 HGF FR#EYL VSMCs 5 ECs R Ng ik
SeYeyk , LA HGF Jukr il %% e I A % 37 3R 15 19 ECs
1. 4. 3 AR FRE) VSMCs. AT EEE TR A  BUE KRS
R EFRI4IIE , 28 PBS 11 0. 25% R /L .DMEM 15
FEFLWAT (B0, s A B, i RS b 4k
P A 2x10° A /mL, 78 24 FLAR AR . 40 B0 BE S
#K HE Lipofectamine 3000 {58 & 1561 5 5% 4« HGF BTk,
EEYL SR UREERE SR R EIOAR K A AT R fe 2506
1.4.5 RT-qPCR % UE HGF [T b %% 4L 45 RT-
qPCR %5 1IE HGF J5 ki 5% Y VSMCs Ml ECs J 1) 2635 1%
o SEE LIRS IR RT-qPCR R AR & i 45, 5149
JPH L 1, (AT B B Ry « B EAE K % 20 LA
Ky BE A PBS W56, N A 1 mL TRIzol , A BEAY |- fiff %
A13, IR E 10 ming A /S RFLR ST, IR HEAL
F4R 1 min, 550 FLAS F R FHE 10 min; 7/E4 CF
13 000 r/min 5.0 15 min J5& , K5 B2 KA A B Y
1.5 mL EP, SR T R N EEDIUE RNA, RS G =
YR FHE 10 min, 76 4 “CF L4 13 000 r/min 2.0 15 min; 2
1 75% SRV IR TR A i 9 DEPC 7K
VR RNA, 4366 B TR B RNA MR, F-80 Cf
fFo Wil SR qPCR S2 5k FH 2 203k, 2 B0 & 1
B AT, IR &R A 2 2XTS Fast qPCR Mix 10 plL,
10 wmol/L L= ¥ 51 # 0.8 wL, 10 pmol/L T i 51 ¥
0.8 wL,cDNA 1 pL,ddH,0 #ME 20 wlo S Z5EH -
TAEPE 95 °C 30 s; FEIF 95 °C 55,60 °C 30 s, 40 1
o PR T AR RR R AC=Ct( H Ay

P -CtllNZ2EH) .

£1 RT-qPCR3|#F7
Table 1 Primer sequences for RT-qPCR

Target gene Sequence(5'—3")

Forward: CATCGCAATAAAAGCAGCTCA
Reverse: AGTTTGGTCCCCCACATCAT
Forward: CCCAACCATCAACTGCCTGA
Reverse: AAAGTGTCCGTGGGTGCAAA
Forward: CTCTGGCACGTCTTGACCTT
Reverse: TCATACTGCTGGCGGACATC
Forward: TGGTGCTGAGTATGTCGTGG
Reverse: GGCGGAGATGATGACCCTTT

HGF

SM-MHC

vimentin

rGAPDH

1.4.6 20 M R 52 56 M 5% HGE iR Y4 5 VSMCs
MECs (WiERERE S8 k. SEUR4 R 2 UM 37 52 5
17,53 R - S — (R %% Y HGF JiUkL Y ECs | 5% 4
HGF kL 1Y ECs) 3 3256 — (1. 4. 3 A e 1 25 11 6 B
AU HGF AL FRZ HGF kg ) . iy B
BN 0T N B RAE 12 F LTS 5 3 21 b R R £k | )
B8 1 em, TEAL AR I 3 454K  BE R Ei A 4 T 1 4 o o
240 M B A, B T 4 YA 2 5 10° AN/ L
T 124LH T, 37 °C.5%C0, 54 FEFR i 8510 wL A
SLAER TR RIR , PBS VR, A FLINA 1 mL JC 1L 7
iR EE 37 °C.5%CO, 55 T 3557 12 h, B S B T
FHRC S AN MIE SRR B, Tmage J A4 L ANMIIT RS
1.4.7 CCK-8 S A1 ECs M58 76 CCK-8 5%
YR AR HE Yy HGF FORLAY Ecs FIFE YL HGF Bk AY ECs
FIXEEEIEYE . LIRS UL, 2 LU AT
SR LS ) - AR TS = (S I A - R AL ) /O B2 -
PEFL)x100%
1.4.8 RT-qPCR il Western blotting ¥ il VSMCs & !
br & W i H RT-qPCR #1 Western blotting £ il
1. 4.6 4% 20 41 JifL i VSMCs 2 B A5 2 4 SM-MHC #1
vimentin, RT-qPCR 195 #%) J7 41 W4 1, 52 45 25 3R [
1.4.5. Western blotting ¥ 1] LA GADPH {E N 2, 52
B BE TR 1. 3. 6. 2R JH Image J #C1F I 72 4% 45 K
{8, LA H #8 F1/GAPDH JK B U AE #0478 2 i 41t
BRI Z /D YEAT 3 Y ST T A S
1.5 SRitFEaH

% SPSS 20. 0 #4#47 42 11 43 7 , [ GraphPad
Prism 8. O 343 0 FIAE &, 756 IE A 4340 11 B2k}
DL s T o 2 AUBR IR FL AR, ARG IEZS o0 A HLUr 2%
FEVERY SRR R 5 225007 s AFF GRS PESAT iY,
fHFHESEG T, LI P<0. 05 W2E S BA G H4E X .
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2 ®# R

2.1 HGFARF ¥ 7T AR IR 4 345 & KA 30 3h bk d 0k

5 AR IRL IR

FEROT A 55 3 H IS 7 H 43 547 K R 3 30 ik
TR A, S SR (B R . 45 SR R AR R
KA KBS 3 H [ (1050, 58+40. 92) mm/s | F1 55 7 H
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Figure 1 Peak systolic velocity of carotid artery in rats of each group by color ultrasound
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Figure 3 HE staining images of carotid artery tissues from rats of each group
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Figure 4 Expression of VSMCs phenotypic markers vimentin, OPN, PCNA, and o-SMA in rat carotid arterial

tissues by Western blotting (n=6,x+s)
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Figure 5 Primary culture and identification of ECs and VSMCs from rat carotid artery
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Figure 6 Relative expression level of HGF mRNA in transfected ECs (A )aand VSMCs(B) from rat carotid artery (n=3,%+s)
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A: Cell viability of ECs with and without HGF plasmid transfection by CCK-8 assay (n=3, #+s) ; B: Migration ability of ECs with and
without HGF plasmid transfection by cell scratch assay
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Figure 8 Cell scratch assay of VSMCs from rat carotid artery
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