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[ ZE] EH 05 Rho BB HIF ripasudil XJ 1L/ M R4 K T (platelet-derived growth factor, PDGF)-BB % 5 Altish ik
SF1E WA AR (human pulmonary arterial smooth cells, HPASMCs ) 345 FE 6 1 52 S ILAHSCHL ] . 773K : 5535 HPASMCs, FlbL 4y
M control 41 \PDGF-BB 2 . PDGF-BB+ripasudil 2 .ripasudil 2, & CCK-8 A A 1% 77 s EdU 8 A VLA I HPASMCs Y471 ;
Transwell SZE M HPASMCs 114 ; Real-time PCR A6 M 3% 5 4= J& 4 1 it (matrix metalloproteinase , MMP )-2 mRNA ik ; Western
blot &l MMP-2 25 14 235 LA K ILER 2 11 B 2 B H #7031V % 1 (myosin phosphatase target subunit 1, MYPT1) #0478 i 5
1/2(extracellar regulated protein kinases 1/2,ERK1/2) . p38 {4 /it Fll & 344 B (protein kinase B, PKB/Akt) FIBERRfL ., 4553 : 5 con-
trol A4 AH EL , ripasudil B8 . 3 0 ] PDGF-BB i F: HPASMCs 3§58 ST (P < 0.01) , F#{IX MMP-2 mRNA 8 (H 335 (P < 0.05),
I MYPT1.ERK1/2.p38 2 Akt [ 1L (P < 0.05) . 58 : Ripasudil #1il PDGF-BB 75 5 1) HPASMCs #455 FIiE R , W g5
JWMYPT1 .ERK1/2.p38 J Akt FUBSRRILA 5. Ripasudil 1 BEZIAT 7 Il Eh DK HE I TELEZ5 ) .
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Effects of ripasudil on proliferation and migration of human pulmonary arterial smooth
cells induced by platelet-derived growth factor-BB

Sun Defang, Kong Hui, Xie Weiping, Wang Hong’
Department of Pulmonary and Critical Care Medicine ,the First Affiliated Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: To investigate the effects of ripasudil on proliferation and migration of human pulmonary arterial smooth cells
(HPASMCs) induced by platelet-derived growth factor (PDGF)-BB and the mechanisms underlying. Methods: Cultured HPASMCs
were divided into four groups: the control group, the PDGF-BB -treated group, the PDGF-BB and ripasudil - treated group and the
ripasudil - treated group. CCK -8 was applied to investigate cell viability and EdU assay was used to evaluate the proliferation of
HPASMCs. Transwell assay was employed to examine cell migration. The expression of matrix metalloproteinase - 2 (MMP -2) was
determined by real - time PCR and Western blot. The levels of phosphorylated myosin phosphatase target subunit 1 (MYPT1) ,
extracellar regulated protein kinases 1/2 (ERK1/2) , p38, and protein kinase B (PKB/Akt) were detected by Western blot. Results:
Compared with the control group, ripasudil blocked the proliferation and migration of HPASMCs challenged by PDGF-BB (P < 0.01).
Ripasudil suppressed PDGF - BB - induced upregulation of MMP - 2 (P < 0.05). Moreover, ripasudil inhibited PDGF - BB - induced
phosphorylation of MYPT1, ERK1/2, p38, and Akt (P <0.05). Conclusion: Ripasudil significantly inhibited PDGF - BB - induced
proliferation and migration of HPASMCs, which might be attributed to the inhibition of MYPT1, ERK1/2, p38 and Akt. Ripasudil, a
Rho kinase inhibitor, might be a potential therapeutic option in PAH.
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fii 3y ik /& & (pulmonary arterial hypertension,
PAH) &2 h & i DX 28 5 2 0 il ot 457 REL T 0 A5
B AR, TS 221 i 25 20 4F, LAHT )
PRI N R S AFE DU S 5 RUBEIR — R 0
F R AR RO 1IR3 7 (8 PAH 1Y) S AR AR AF 4R TH &2
57%" o LA, Rho AH G MR BETE 1l A 1
(Rho associated coiled coil forming protein kinase,
ROCK, Rho {#t /) C. W4 3697 PAH BB 46 77 4
o Rho/ROCK i | 22 3¢ I i AL 4K F1I I (mitogen
-activated protein kinase , MAPK )i %  PI3K/Akt i %
JE PR 0 LG AR AT RS 1Y) 25 B . Rho/ROCK 3
% Rho W6 AT 4 10/ MR U5 PR 2B K R F- (platelet de-
rived growth factor, PDGF)-BB G 1k , #0016 T iF )
WLER 2 F BRI H F1IF %L 1 (myosin phosphatase tar-
get subunit 1, MYPT1) %5, {i& i Jifi 3y bk °F- 5 JUL 48 2
(pulmonary arterial smooth cells, PASMCs ) 3 4 2 i
B, S 50 R, (L PAH KA A . PDGF-
BB [ i} 3 3 3875 Rho/ROCK 3l ¢ 11 MAPK 3 f#% fi¢
IS T LA A 2 o 4 I 2 1 1 (matrix me-
talloproteinases , MMPs ) , it 4i ifg ¥ 5E It (extracellu-
lar matrix, ECM) , {2 4 i A% . Rho S 57
fasudil (EEFHIIR) \Y27632 5 D LIE S HA B E1YIR
7 PAH W ), Horh k&7 /R CE A G RIFFE B
H H Rho JAEMHIFIE A 170 &R0 (HGH T0F5T
1RYT PAH 25150 /0 X BRI T Rho S 57 B
AR 20 bk He 397 RCARTE o AT MRl i UE 45
25597 PAH /D T IARIE I ) BEAREE AN RSO,
WO -3 7 550 A4 1% Rho 3808 400 11 3710 28 K
Ripasudil J2 i 4F 87 B & 1) Rho 3 g 70 il %17, T
2014475 H AP AE A TR 7 JEIR 4 Rho #i
HL B BERE R LT RA A7 MR B Y27632, Al fiEALAT
1HYT PAHYE . HAT, 1 54 5K ripasudil 1677 PAH
SR FHAR DG I 45 40 L A A 5 o ASBIFFEERIT T ri-
pasudil X} PDGF - BB 5 (1) A fii 2y Jok ~F- 5 JUL 44t
(human pulmonary arterial smooth cells, HPASMCs )
BE5H TR SR B AR SCALH

1 #RFFE

1.1 A

N I A5 S LZR L (HPASMCs ) V- JUL4 it
REFR AL W4 1T (ScienCell 24 ), 25 H ), PDGF-BB
(RD 2y H), 2 [ ) , ripasudil (H [E 258} K 2% ) , CCKS
A& (R T, HAS) , EdU 4038 7 A0 £
(MBI R 285 G 5 Yl ( I3 = RAE Y H

AR, RT-PCR G £ (TaKaRa 24 H] , HA)
MMP-2 PCR 51y ( FifgfEmm A=W TRARAH]),
GAPDH #i & (Proteintech 2 & , £ H ) , p-MYPTI1,
MYPT1 Hi A (Bioworld 23 ], SE[H ) , MMP-2 , p- Akt ,
Akt.p-ERK1/2 . ERK1/2 ,p-p38 .p38 HLIAR (CST 24 ],
EHE),
12 Fik
12,1 w3z

HPASMCs ‘& BUE5 SR 7 1% 11 HILA i A= 4 A
51 2% Jif 4 10T B SF T LA B s gR b B T
37 C. & 5%COIEFRAA o BRI, 4% 1:3 LLfiltE
R, 6~10 R T35
1.2.2  CCK8Zmfai® A

B E A K HPASMCs LA 1% 10* 4~ /FL3EF T
96 LA o 77 20 M I BE K 2 609 s, 25 95 1L 375 LAk
24 h, 400453 R 6 4H : control 20 (25 FHEE SR ),
PDGF-BB £ (PDGF-BB 20 ng/mL) , PDGF-BB+ripa-
sudil 21 2 5 245 W A [6] vk Ji2 3 4 2 (vipasudil %6 T
PDGF-BB 30 min Il A, PDGF-BB 20 ng/mL, ripasudil
435124 0.01.,0.10,1.00, 10.00 wmol/L) ; fIFFT 254 24
MO0 BT 2R, 43 5 41, control 4, ripasudil
HOGAHERIET) . U S NESfL. FHAMERF
48 hJ& , i 10 wWL/AL CCK8 X F], ¥ 7 3~4 h )5, LA
B SR iy 72K A 450 nm B ARG
123 EdU 2w i3 si e m|

17 20 M 25 4 2 0 B302E A 0 S o ik B Oy 2%
10* /™ /mL JC I 37 15 5 SE 40 M B, R T4 i s 57
MR, BRASFLEE AP 500 WL 40 i B 305 W B A= K &
60% I, =4 MG YLER 24 h, FEFe 483508, Ay a4,
control 21 (75 5 7 35E ) , PDGF-BB 41 (20 ng/mL) ,
PDGF - BB +ripasudil 41 ( ripasudil /¢ F PDGF-BB
30 minfiIA,PDGF-BB 20 ng/mL,ripasudil 10 pmol/L.)
K ripasudil ZH (10 wmol/L) , £ FH 48 h J5 #% EAU iR
VLB, PO R TSI, T EdU
FIRRIER
1.2.4 Transwell i 4% £ 35

17 4 1 A= < 22000 Bl A R 0 5 ) ok B2 S 4
10°/>/mL JC LI R S5 3L A R, 76 24 FLARUIGHR 43
S 600 wL JC Ifil i 5 5% 5L , Transwell /NE LA
100 WL A 4IRS, S 20 45 254k FE TR EdU 256
iR 24 b B L AR AN 2, DL 95 %P5 A
[, S Ay, s S RENLIR S MR AL
1.2.5 Real-time PCR

HUCXT #0430 HPASMCs 20 T 6 fLIR, K &
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70% M}, LR 24 h 5, 4340 X 2590 [R) EU 5256
25HIVEH 48 h i, TRIzol FEAMAR A L 40 5L RNA, L)
B-actin N NS, # i & A H 47 RT-PCR. 5149
FE51 : MMP-2 13551 %) : 5 -AACTACAACTTCTTC-
CCTCGCAA-3", U514 :5'-CAAAGGCATCATC-
CACTGTCTCT-3', B-actin #5149 :5 -GGGAAAT-
CGTGCGTGACATTAAGG-3", FiF 5| # .5 -GCT-
GATGATCTTGAGGCTGTTGTC-3'
1.2.6  Western blot

O K 1) HPASMCs 3580 T 6 LR, K &
70%0, ILHk 24 b, 5320 S 25 Pk B[R] EAU S25% , 1R
FH48 hJ5  $E U, BCA T E B A & i, AR
F ERESE )5 100 °C3 10 min, SDS-PAGE #E47
HLUK 7 B 5, R R i W50 7 28 PVDF i I, 5%
M3 A (BSA) & il 34 2 h, Il A—$Ht (MMP-2,
GAPDH FU R FH BEHLF] 4 1: 1 000) 4 CHEH i 1,
TBST B 3 Y, F5YK 10 min, HIA 40 (BT B )
J91:1000), 955 1 h, TBST PEME 3 ¥, 457K 10 min.
T &GN VR e L UK BUAR R e itk ATk 43
Mo LARIAE DT B2 PDGF-BBAEFH 15 min J5 4 0 p-
MYPT1.MYPT1.p-ERK1/2,ERK1/2.p-p38.p38.p-
Akt Akt 8 R IEKT-,
1.3 “%itsuE

K HISPSS 22.0 A TS 127500, T H Al FH Y
BbrifE2E (v £ 5) TR, 2L A HLBCR LR R 5 22
O3, HLTR) R0 e 5 R A LSD 925 . S 6 B A2 3 kR
Vb, P<005AESFAGIFE L,

2 # R

2.1 Ripasudil *F PDGF-BB % % HPASMCs %8 J.i& 7
B om .G 78 0 % o6

CCKS8 525625 H [ /R | ripasudil 78 10 wmol/L %
DL 4 BE X A0 A 05 1 0952 0 5 control ZHAH LE , 22 57
TG i2EE (P >0.05, 8 1A) , B 10 pmol/L ri-
pasudil X} HPASMCs JC 4 ifi 2 ¥ . 55 control ZH Xf
kb, PDGF-BB i #1458 HPASMCs 1% J1 (P < 0.01, &
1B) . PDGF-BB+ripasudil 209 1 wmol/L X 4 {13 1
H520 5 PDGF-BB 4L L, 22 S A St 2# i (P <
0.05) , 7 10 pmol/L A B & 411 il PDGF-BB 75 5 19 41
L& 13458 (P < 0.01) , H5j control A1 TE4E 12425 5+
(P>0.05) , & /R ripasudil BE ¥ JBE 5 51 P M 3170 1
PDGF-BB /53 1 4 % 13558 IF7E 10 pumol/L AT LA
Wil . WUR SR A 10 pumol/L ¥ P E . EdU
SRS ZE R R, PDGEF-BB 41 40 MU 3451545 5 control £H

2 37 Gt %2 L (P<0.01, 8 2) . PDGF-
BB-+ripasudil 41 0 138 58 %0 5 PDGF-BB A AH 1L , 22
A FE (P <0.01), 5 control 4L A1 L2 570
Gt L (P>0.05) o ripasudil B4E H5 control
ZHAH L, X} HPASMCs 458 Jo 52 M (P > 0.05) . DA |
45 54IESE PDGF-BB 2 242 #F HPASMCs 3471 , 742
7 ripasudil 75 10 wmol/L ¥ & I GE 1% % PDGF-BB 5
S HPASMCs 3851

A s0,
— i e R
X 100 4
R
g
= 501
0 T T T T T
control 0.01 0.10 1.00 10.00
ripasudil (pumol/L)
B 200
150 ok w ay
s #t
E 100 A
=
=
50 A

0
control PDGF-BB 0.01 0.10 1.00 10.00

PDGF-BB+ripasudil ( wmol/L.)

A: CCKS KM 2575V (n=4) ; B: CCK8 KM A 3% 71, 5 control
A4, "P<0.01;5 PDGF-BB 4 b4, *P < 0.05,%P < 0.01(n=6) .
E1 Ripasudil 3t PDGF-BB %5/ HPASMCs i& 1A 840
Figure 1 Effects of ripasudil on the viability of HPASMCs
challenged by PDGF-BB

2.2 Ripasudil #F PDGF-BB # - HPASMCs it #% 4& 7

Transwell il il 1F £% 52 55 i 7~ PDGF-BB 41 41 Jig
IR control HAH LA Gi it 2257 (P <0.01, A
3), it PDGF - BB fE &l 3 fit #t HPASMCs iT %% .
PDGF-BB+ripasudil 21 411}l iT # %03 %/ 5 PDGF-BB
21 | control 41 #H LA BT 2# 25 5% (P<0.01) . ripa-
sudil 21 55 control 41 A kb 25 57 LG 124 8 L (P>
0.05) . X F&HH ripasudil 7] DA BH i #1iii] PDGF-BB i
T HPASMCs 1B , (H A 336 5% , I FLoph A/ FE X240
JLIE RS TCRE M .
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control PDGF-BB PDGF-BB+ripasudil ripasudil
E _
e x 10 "
200 pwm @i 8
— =2
= 6
# 4 "
D ==
0 & RS
200 pwm 0&‘0 (}be‘b %%x\& ‘b%\sb\
— S
q,‘b
&
N

Merged

200 pwm

EdU SZEAG T 41185 (x200) , 55 control 4 L 4E, 'P < 0.01; 5 PDGF-BB 4H L 4%, *P < 0.01 (n=4) .
&2 Ripasudil 3f PDGF-BB i 58 HPASMCs 185 #5401
Figure 2 Effects of ripasudil on the proliferation of HPASMCs challenged by PDGF-BB

mRNA(P < 0.01, & 4A) K (P <0.01, Bl 4B) ik
G225 . PDGF-BB+ripasudil 41 MMP-2 %k
5 PDGF-BB 4 } control ZHA LA Giit 27 (P <
0.05) . 4558 PDGF-BB B i 42 &5 HPASMCs
A : o MMP-2 (33K X A B ripasudil 9], (HR 4
PDGE-BB+ripasudil " ipasudil 2.4 Ripasudil ¥ PDGF-BB# % HPASMCs 8 MYPT1,
] i ERK1/2.p38 % Akt #8244 K F %

5 control 21 #H Ikt , PDGF-BB 1E Jf 15 min /i
p-MYPT1 .p-ERK1/2 .p-p38 K p- Akt B Ak /KB .
B, A5 25 (P<0.05,F5), 5 PDGF-BB
ZHAH I, PDGF-BB+ripasudil 41 p-MYPT1 . p-ERK1/2 .
p-p38 M p-Akt BEFR LK Bl & N, 2 R A G i 2F
B (P<0.05), 5 control ZHAH L , PDGF-BB+ripa-
sudil 2 p-MYPT1 #5216 K F- 22 5 L4 1T 5 5
(P>0.05),p-ERK1/2 . p-p38 & p-Akt B iR fL /K - 22
S GHFE L (P<0.05), XK ripasudil fE i

0 0\‘;\ &é, 3 &&;\ %% PDGF-BB i 5/ p-MYPT1 L3R, 5€ &40 T
RS PDGF-BB i 7 /) Rho S MGG VE R 57, IF- 10 2540
@cﬁg’ PDGF-BB % 5 £ p-ERK1/2 . p-p38 J p-Akt [ J , #
Transwell 55546 I 44 g 1T # (x 100) , 15 control 41 L4, JHARL T ERK1/2.p38 B AKUBEEHGHTS -
0.01; 5 PDGF-BBH LLEL,"P < 0.01(=3)., 3 it i
E 3 Ripasudil ¥ PDGF-BB % 5 1) HPASMCs i 7 £ %

I PAH 2 LA 45 BE Ty R4 7 1 5 S AR e 2

Figure 3 Effects of ripasudil on the migration of S D BT 1 — 2805 o il L EE A AE

HPASMC:s challenged by PDGF-BB PAH T Al e vp e 8 B R, 32 8 4 4 il 110,45 40 g

2.3 Ripasudil & PDGF-BB # % HPASMCs #) MMP- WrE AT OV DL S A R g . LR AR R R

2RIB R (myosin light chain, MLC) ##21k J5 REfE #E L5 &

5 control HAH HL, 7 PDGF-BBAEHIJR , MMP-2  _JJLERER (1 3CCHRIE B, 25 3 58 3 3% Sl
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control PDGF-BB PDGF-BB ripasudil
+ripasudil

B

X sk

1.5 1 I L

-’;

Z

o 1.0

B

0.5 A

[=™

=

= 00 ; ;

conllrol PDCI;-BB PDGF-BB  ripasudil
+ripasudil

A:RT-PCR Kl MMP-2 mRNA, B: Western blot :iil] MMP-2 #&
Fitit. 5 contol 41 HEZ,"P<0.05,”P<0.01; 55 PDGF-BB 41 [t 4%,
P <0.05(n=3),
&4 Ripasudil 3f PDGF-BB i 5/ HPASMCs MMP-2 &

ey pAl

Figure 4 Effects of ripasudil on the expression of MMP-2
of HPASMC:s challenged by PDGF-BB

et R KA A B R 5 (myosin light
chain phosphatase, MLCP) 1§ £k J5 7] {# MLC 2= #§ iR
1t Rho I {05 i i BERR L MYPT-1, AT fii MLCP
J0E , NI L MLC P B RRTE K -0 Rho S8 91 il
FI AL T 5 ATP 354 Rho #4HE B ATP 45407 55, 31
il Rho WS 1L . H ATAIFST A9 Rho ARG 7] 5 2L
FHILEPHIR (Y27632 A4 M5|Wk-1 55, 76 Z Rl 3l ik
R SR RO B, COUARYT PAH
gt AT HIR X ROCK T 5 ROCK2 450 il v
& (I1Cs0) 24 290 nmol/L. 5 350 nmol/L, Y27632 %}
ROCK1 5 ROCK2 1 1Cso 4 110 nmol/L 5 170 nmol/L.
Ripasudil 2477 Rho SAEFHM S, A&7 o /R 91
Yy, % ROCK1 5 ROCK2 1Y ICso 43 %1124 51 nmol/L 5
19 nmol/L, FLiEEFHb/R 5 Y27632 %} Rho 4 HA
R RETES . AT IR v R 7R AR N
YIRS IR LS 85 11 AR R 385 it i 1 ECAS P B2
1 it 88 375 1 A5 7 T [R) R B ripasudil BCR B WAL T
PeEP IR K Y27632, HARHE JE ripasudil 5 A0 X 48 5
W PE T B bR 2 Y27632 /E AR AHL™ . 72 AR
I BES AR AL P 2 41, 30 wmol/LL ripasudil #1047
A N R AR TR S A AN 5 2R JL MYPT-1
BT, SR LT RV B BT MR o [RIR A 8 e
0175 I A 0 IS 722 /I8 BB IR 5 0.4% ripasudil
T A0 MYPT-1 A @R £k , 17 [) v J32 1 &7 /R JE
FRIVE R, #OT ripasudil X5 Rho 8 A4 1 4E

@]

p-Akt/Akt
[\

dilihENILE

A B
PSS 2.0
\*0\ (fngQQ. P %"b\ —
RS S L E L5
=
Ay
MYPT1 SN S SR S (15 kDa = 05
= 0.0
- 44 kD
p-ERK1/2 - m 42 kD;l control
e » 44 kDa
ERK1/2 - e SRS S (2 (D b
p-p38 “‘ L PESTNT
=
P38 W S 3 Do o 2
N
p-Akt - - 60kDa £ 1
=
Akt W S R B c0kD: T o

PDGF- PDGF-BB ripasudil

control  PDGF- PDGF-BB ripasudil
BB  +ripasudil BB  +ripasudil

=1

p-p38/p-38

A Hallne

control

PDGF- PDGF-BB ripasudil
BB  +ripasudil BB

PDGF- PDGF-BB ripasudil

+ripasudil

control

5 control 41 A2, "P < 0.05; 5 PDGF-BB 41 4%, °P < 0.05(n=3) .,
E5 Ripasudil ¥ PDGF-BB %58 HPASMCs 8 p-MYPT1,p-ERK1/2.p-p38 & p-Akt B ES 1L 7k T B 850
Figure 5 Effects of ripasudil on the expression of p-MYPT1, p-ERK1/2, p-p38 and p-Akt of HPASMCs challenged by PDGF

-BB
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e Tk EF bR B Y27632 , FEAM i 4H i 15 5 K a8 5
T LA R 1o AR RAESE T ripasudil B &4
il T PDGF-BB %53 i HPASMCs 3458 S 1T % , A
BYF PAHTE

FLRZANIL G113 S 31 5 R H 40 i S A0t
P4 (CDKs) W45 . CDKs #1445 p217ert |
p27%0 LE/ N BUVR I LT 4 40 H , Rho T84 v 38 5o
ERK# P IR 4058 A (eyelin) D1 5 p21°', 3@
T 475 LIM 4 2 (LIM kinase 2, LIMK2) [ cyclin
A, JF R p27, AR S K i ERK GE
Y27632 4/ F1 I Al AR LIMK BERR AL .cyclin A D1 %
p21, b p27 5% i — A 0E S Rho Y4 X 41 i 384 5
BT . MAPK A R (e 4 AR 7 174 20 i 5 , 1)
i ERK 172 .p38 S5 1 , 7] 4% PDGF-BB I , fi¢
RIS FAY , 7F PAH R S it AR i SR
p38 M HITFUiFI S % 5% H 1 2 (activating transcription
factor 2, ATF-2) 3% J5 L AT 4% cyclin A2, D1, i
SR ERK [RFE AT LS ATF-2, {H cyclin A 3R A4
MR T ERK G % , Ui ERK 5 p38 X ATF-2 f 4T
A 25, PI3K/Akt 38 B [FIFETE A i2F 240 b o v A 4%
FEAEH], 25 7 PDGF-BB i) PASMCs 478,
A Ik 22 g AR O 4 S, A R B R £k p21, BH
HH5 CDKs 454, N p27"", I cyclin D1, 341
il cyclin D FE BIREAR . A BF5E R eyelin A AT LA
PEAT Ak (EEF GO T Akl B ST ey-
clin A FIBFSY . Db 100 I 4438 2 =2 [] X 248 JE 34 G A
KA M ME AT 2ES, vl e HAA 1) i
W . BFFT R Y27632 45 G vl LA &% k48
o R 178 i 3 ik P sz 200 e 1 3% 1 388 o 5 145, T IR 4
M A D1, ARBFSEH, ripasudil £ 2835
] T ERK1/2 . p38 Mz Akt % , 1B A 3% %% Rho [
AT 19 MYPTL @ R A6 T v, SCH: AT B 28 o 410
Rho JE T Ui ¢ A7 10 200 J 34 8 OC Bk 2 11 AT 6 7
PDGF-BB 75 3 1 41 il 385 58 , HAS#E ERK . p38 Sz Akt
A T o XL B T 20 A A Ao R 2 A
P& AL [EAE I 2

MMPs 7] B PASMCs /=4, [ ECM, 42 37 41 fifg
TR e A A PR AR, AR D)
Jik - UL L, MIMEP S 25 436 7 400 1 550 T L2 L bR
PDGF-BBif5 SRR, iIX FHH MMPs J2 4l il F 1
KHE, MMP-2 /& MMPs 5 J% HP 2L A% 03, 7T B Rho/
ROCK .ERK1/2.p38 K Akt A fr ==, 1
LT AE RN b, Akt ERK1/2 . p38 4151 43 S HE
J& AT LA i AR 28 BGERS  IX R 3 458 i

FEAIMERS AR SCHE R . ABIFSE TH7E Rho Il
15 PRk ripasudil T ZIEH G, MMP-2 %5 5 con-
trol ZH AH LEATS F+ 57 L 3% W] BB 2 8 2 ERK1/2,p38 [
Akt 38 [H 1 35 2 V0 £ F LR A, 2F I 4 4 A4t L
%o X Rho/ROCK 3 f 245 MMP-2 7= A= J 4
JH 3 v 1) 3 P 22— , e Rho S8 5 1 T i 58 4
G IEARESE 4 5 MMP-2 23k T M 20 T
B, H 3K th 75 25 Rho T3 PRI il o 25 TEOKE 60 110 S 560
PEATIESE

(B 5 ESAETE) 12 18 “crosstalk” o FE M4V 1
W4, 28 PDGF-BB /E R, Rho 3 R 5% ) fig
V& ERK B R 1L , Rho B4 I 4 e 4 i ERK B R 1L,
X 7R Rho B /& ERK 38 1% L=z —", AR
YA, Rho/ROCK 3 -5 PI3K/Akt 38 2 ] & R 4%
S0 ROCK 1 B2 S AL K4 Akt M2 ERK1/2
FR Ak K 3, 22 B Akt & ERK1/2 7] BE 2 ROCK1
Tz —"2", {HAE Hela 40 0, PI3K/Akt 1 F 37
FH AT KA H (mTOR) 7] HEZ 585 RhoA ',
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