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The effects of valsartan on the proliferation, migration, p-ERK1/2 and p-P38 MAPK expression of vascular smooth muscle cells

Chen Zongjian , Zhang Yanbin
(The Second People’s Hospital of Kunshan City , Kunshan, Jiangsu 215300 ,China)

Abstract; Objective To investigate the effect of valsartan on the proliferation and migration of rat aortic smooth muscle cells
and the expression of p-ERK1/2, p-P38 promoted by angiotensin [[ (Ang [l ). Methods VSMCs from the rat thoracic aorta were
cultured by attachment-block culture. VSMCs from3-5 passages were used. The proliferation of VSMCs was tested by MTT meth-
od. Pipettetip wounding injury was used to access the migration of VSMCs. The expression of ERK1/2,p-ERK1/2,P38 and p-P38
of VSMCs was detected by Western Blot. Results (1) Angll could significantly promote the proliferation of VSMCs. The prolifer-
ation of VSMCs promoted by Angll could be inhibited by Valsartan and PD98059. Valsartan inhibited the proliferation of VSMCs
in a concentration-dependence. SB23015 could significantly promote the proliferation of VSMCs. (2) The migration activity of
VSMCs in the Ang |l was increased significantly. Valsartan and PD98059 inhibited Ang Il -induced migration of rat VSMCs and
SB23015 was on the contrary. (3) Valsartan and PD98059 could inhibit Ang I -induced VSMCs intracellular p-ERK1/2 protein ex-
pression,and this role was enhanced by SB23015. Valsartan and SB23015 could inhibit Ang [l -induced VSMCs intracellular p-P38
protein expression,and PD98059 had no significant effect. (4) VSMCs had no significant effect on cell proliferation, migration and p-
ERK1/2,p-P38 protein expression under valsartan alone. Conclusion (1) Valsartan could inhibit Ang || -induced proliferation and
migration of VSMCs in a concentration-dependence. (2) The effects that valsartan inhibits the proliferation and migration of Ang]l -
induced VSMCs might be related to its inhibiting Ang || -induced p-ERK1/2 protein expression. (3) p-P38 might play a negative reg-
ulatory role on the Ang [ -induced p-ERK1/2 activation.
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A RS 7 B , Ang T (Sigma, 3% [#), PD98059 (ERK1/2 |- i
PR P A S5 P AU A R (Sigma, SE (8D, SB23015 (P38 L i il Al
PR AR S P 300 500D (Sigmas, 38 [ED L i 4 1 (FBS) g M U 2= 3%
AW H A R FD  DMEM $; 3% 2k (Gibeo, 38 ) 5 B e i
(MTT) (Sigma, % E) . fpr Bl ERK1/2,p-ERK1/2-3i (At 52
BB AW BARA R ) 3 B ECR I 1230 S bt Bl P38,
p-P38-HL AL P AZ G R A W B AR A BR A ), 26 B A 9 1
e DB

1.2 VSMCs 598 5 %% Bt Sprague-Dawley K 1
HL10% K & AW 2 mL I8 18 58 RR W, 7520 2 R 0 0 B
5 min, B AGBG ARG ) 20 8 d B0 Il H 5 i 3 5)
Jik » B B 3 Sl Bk T B SR 0L R R R 2 vh iR (PBS) vh B8 X
o RESHATH M IR EER LN EH AR 2~3
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it 20%6FBS ff) DMEM £ 35 i, BRBE 0 S5 42 57 48 1, 45 o B 4 21
B 11 mm® X1 mm® KNP 10 min 22 47) . FH2 L WA K
M8 A BUNIRE A — U BEORL B IR I A L 2 S Bl T B 3R O
JIE - 3 ARG P AE ARG FRAE N . 3~4 hJE A 3~5 mL &
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FENERE IR 3 S OB B IR U DUS AR A LA A0 T 4
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Fl A= 22 1 200 i A S R B AT A AR . R 2 N Bl O 5 40 i
ERIEE RS 2 R IEAT aactin B 5w BT AR JE 4T 90 9% 4N
W fl 2 e 5 U 35 % VSMCs.

1.3 SZIR4r4l XTHR4H .1 % FBS fi§ DMEM; Ang Il 41 : Angl
(107° mol/L); Val, + Ang IT Z4H: Val (107* mol/L) + Ang I
(107° mol/L); Val, + Ang I 4H: Val (107" mol/L) + Ang [I
(107° mol/L); Val; + Ang IT Z4H: Val (10" mol/L) + Ang [I
(107° mol/L) ; PD+Ang Il 4 :PD98059(10° mol/L) + Ang Il
(107° mol/L) ;SB+ Ang [ 40 :SB23015(10 ° mol/L) + Ang [l
(107° mol/L) ;Val £ : Val(10™* mol/L),

1.4 MTT @Az A Mg ss B 3~ 5 A0 &A= 4 B0 0% 40 il
A6 B0, 1020 FBS (1) DMEM 5 37 WA 8 40 i i 5 X 10*/
mL {25 B4R T 96 FLAR.200 pL/9L, 5537 24 h, #JH0.5%
FBS [y DMEM #5351 , 200 pL/fL, 355557 24 b 40 g [7] 25 T
IEAER I (Go/Gr B . # 8 1% FBS i DMEM # 3% i » 200
pL/FL.IF AT 259 T 10, Val, + Ang Il 41 . Val, + Ang Il 4.
Val, +Ang Il 4 . Val HIERi A Val + i 30 min, PD+ Ang[[
4 .SB+ Ang 11 41 $2 17 43 5] i A PD98059. SB23015 T il 30
min, 4L FF 24 ho MTT 2y i il - 4 85 5% 20 b 4L m
A MTT( mg/ml)20 pL, 4688557 4 h, R 85 52 W AL
AZHIETA 150 pL. it R % 4 4% % 29 10 min, B4R 450K
W OD fA.
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S 5 BRALAH H . Ang 1T g B B {2 3JF VSMCs 1) 1 47 (P <<
0.01); Val ZEHR Bl 10 ° ~10 " mol/L B , 5 i B A9 i 4 410 71
VSMCs % Ang I B34 %55 (P<<0. 01), PD98059 4 Ang Il
42 VSMCs 34 58 /8 F§ (P<C0. 01) 5 Tfij SB23015 £ B 2 {2 3
Ang [l B4 VSMCs 3 58 4 H (P<<0. 01>, [Al i}, 55 %) 18 41 40
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k1 Val,PD98059 f1 SE23015 FH/FH MTT k3 Val,PD98059 1 SE23015 FHIFH p-ERK1/2,
HERB(zts,n=6) p-P38 MIRIE(xLs,n=3)
2 5 24 h OD {4 R EEAE
2415
Val, +Ang [T 41 0.42240. 043" p-ERK1/2 p-P38
Valy + Ang Tl 41 0.494-40. 049 Angll 41 2.1140.09 2.8440.13
Vals+Ang 1l 41 0.54040. 029" Val, +Ang Il 41 1.3240.07¢ 1.46+0.13¢
PD+Angll 41 0.514+0. 045° Val, + Ang I 41 1.3840.06° 1.6340. 112
SB+Ang Il 4 0.649+0.026¢ Val; + Ang [l 1 1.4540. 06% 1.80+0. 07
Val 40 0.37740.027° PD+ Angl 41 1.400. 07¢ 2.8140.12
«,P<<0.01.55 Ang [l 41 FL#¢:": P<<0. 01,45 Val; +Ang [ 41 It SB+Angll 41 2.2740.12¢ 1.96+. 11
50 P<<0.05, 5 Angll A IL#K . Val 4 1.0240. 08 1.0640. 117

2.3 Val 1 PD98059 Xf Ang I f&£ #F VSMCs 3T 14 5% il
VSMCs £ Ang I {E F J5 - 5 B % WA . 8 0 Ang 11 16 A+ 40
Ml 24 h, VSMCs T8 0 PE & X5 B4 1 1. 29 % (P<C0. 01); Val
e PD98059 Ml Ang [l #55 K B VSMCs i # (P<C0. 05) ,
{8 SB23015 #E 5 Z M s (P<<0. 05), [F) I, 5 % IR 20 A1 1L
Val #l i F VSMCs B, X 40 i3 B B9 B2 i L 22 R RS2
B X(P>0.05), WFE2,

xr2 Val,PD98059 #1 SE23015 F i /5 B VSMCs
EBEH (Txts,n=3)

453 24 h 21 3RS B 2 (pm)
X B 21 168.0+8. 5°
Angll 41 217.7+12.5
Vali+ Ang I 4 173,011, 5
Valy, + Ang Il 41 185.7+9. 5
Valy+ Ang [T 41 195. 3411, 4%
PD+ Ang [T 41 189. 0= 10. 4"
SB+Ang [l 41 241.7+13. 4%
Val 4l 162.0+12. 0

4, P<C0. 01,5 Ang Il 41 11% ;> P<<0. 05,5 Ang Il 4 1% P<<
0.05,%5 Val; +Ang Il 41 FL#5

2.4 Val,PD98059,SB23015 %t Ang II {& #f VSMCs s ¥ p-
ERK1/2.p-P38 ik m 5%t 44 kb, Ang 11 fE {2 i
VSMCs gy p-ERK1/2.p-P38 By ik, Val M T Ang [ f{2
VSMCs i 4 p-ERK1/2, p-P38 & ik ) /E B (P << 0. 01);
PD98059 fe il Ang Il 942 VSMCs i i p-ERK1/2 % ik (%
fEF (P<C0.01); fH %} Ang Il {23 VSMCs il N p-P38 [ 33k
BISE I 22 F IC G H 2 3 X (P>0. 05) ;SB23015 fEHE #F Ang [
BIfE VSMCs il 5 p-ERK1/2 23k 948 JH (P<C0. 05), [FlI},
5 5%t BRZH A H » Val B/ B F VSMCs B, % fif N p-ERK1/2.,
p-P38 Kk I, 2 R LG 2 E L (P>0.05), W# 3,
K1,

%3 Val ,PD98059 #1 SE23015 FHi /gy p-ERK1/2,
p-P38 WKL (zLs5,n=3)
K BEAE
245
p-ERK1/2 p-P38
X AL 1. 0040. 002 1. 0040. 00®

. P<C0.01,5 Ang [l H L% ;. P<<0. 05,5 Val, +Ang [l 4 b
B30 P<<0.05,5 Ang [l 41l #5539 : P<<0.01,%5 Val, +Ang [l 41 L% .

PERKI/2 G S e S S e 44 KD
T-ERKI/2 e S e w—— T ==:ﬁ ﬁg
PPIg — = mm m— m— o a—— o — —38 KD
T-P38 emmm  am— — o o— — o— 38 KD
- Val, Val, Vval, PD  SB
X ERLE Val

Ang 1]

B 1 AEFHAERE ERK1/2.P38 BHE i &5

R it

Angll BHR-MEEKEBEWMAZMWEZL Y.
ATIR.AT2R & Ang Il 19 2 /M55 PRS2 0K 76 40 g A= 4K A0 3 4
5 T S A B R TSR & B, ATIR Y BTG B T
TR 7S SRR P R A5 P B RO, Ang I FEHT A Val 7E B
B S 48R S5 P 0k 78 5 1 2 R AT AY . 2007 4E, Twata 2550 i 4T T
Val 5@ MR ST )G T 19 LB 58, K LR )R
BIF 6 A R B RAY Val AT B R AR S0 28 i A i 7 I A AL
., H Val 41564R 2 ik v 52 5 10 480 48 5 1 4 /0N I AR B
CF A4 . 2005 4, Peters 255 47 19 I AR 3R 56, % B
WARJEIRYY 6 A1, Val A T 28 40T M 5 7k R % 0 il
) ) 20 (P<<0. 05)

ARSI R MTT 43 BT 1745 T VSMCs ) 3 55 4R B . 78
Ang [[ (107° mol/L) f#il#4 F » Val(10~° ~ 10" mol/L) & ¥ Ji¥
HBPEI & VSMCs i34%8 . 5 Ang [l HAALL 257 A S iTH% &
N (P<C0.05), 1fi Val Bl fEFF VSMCs Bt , 5 % 88 414 L »
E BTG L (P>0.05), %W Val 828 B 4540 Angll 1t
TEHEAE R . 5o AEH KB Ang 1T (107° mol/L) /g WA 2 41 %
VSMCs BT, 3% —fEF# Val(107° ~10"° mol/L) &2 7 & &
LI B25 5 B Gt B L (P<C0..05), 1 Val Hjh
YEFR RS 6 VSMCs 328 JC WA B 5% i . 26 B Val g WA B 5541
Ang Il 2 EBAE .

Ang [l #7& ATIR J5{2# VSMCs (3% 58 i % 5 41 i b
55 ERKL/2MAPK [ #55 EiHA ™. HETXTF Val
St Ang Il 55 VSMCs 13558 5 B 1 5% i UL & 5 p-ERK1/
2.p-P38MAPK ik X R AL ., TEARLE N H MTT
A3 AT AR IR R 56 PE AL T ERKL/2 1% 55 55 14 B0 1 %) PD98059
(10 mol/L) P38 ¥ Sl 7] SB23015(10 " mol/L) %} Ang
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1% VSMCs W35 5 % 1 & . 5500 45 2R W,
PD98059 RE i M ] Angll #5211 VSMCs W35 5% . 1M
SB23015 fe i F e # Angll #5519 VSMCs 3658 5% . #&
7~ Ang [l 75 00 40 it 34 58 L IE B8 5 B R 16 ERK1/2 MAPK #%

ik EPRA G, BBERR L P38 fEM R rh i PR IR R, S
5538 N 2R 5 ED 3 35 TE A T Val, PD98059 K& SB23015 it
Ang [l 5 1) VSMCs W B2 b ERK1/2,P38 MAPK %3k I
TR, VEF PEFE 30 min fE 4 WA B[], Val (10 ° ~10°
mol/L)#1 SB23015(10™° mol/L) Bl Bl T Ang 11 5 5 i 8
% 1k P38 MAPK (1§32 3% , PD98059(10 ° mol/L) Il % it 53t 5 6
W] 52w, UG BE R /b ERK1/2 MAPK WJXT Ang 11 i 5 W %
iz fk, P38 MAPK (35 L W/EH . 5 Kintscher 2PV B
L RAH— L,

2 iR . Val FB7 S 28 AR J5 78 7 1 L W] 6 5 3 1)
Ang 1S M) VSMCs 1% 5 T & ERK1/2 MAPK ik
A KL HEER 6 P38 MAPK X Ang Il 53 0B R & ERK1/
2 MAPK 3k W 5 /R . X 4 5 I R W Val i
B S B AE AR G TP 2 4R T AR .
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