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(FE) BW % 0B AH B % % % B (curcumin acetylsalicylate, CA) %} i 4 % 7 % 11 (Angiotensin 11, Angll) % % t i
& F 1 AL 40 8 (vascular smooth muscle cells, VSMC) 3 78 0y 47 #] 15 il B H A0 X HL% . FiE # 5L Angll % %ty VSMC # 74 #
Ak OMTT % i & 4 8 R WL CA T 3 4t 40 Ji & 4 70 Bl 3 89 % 78 . Western blot 4 Il 2 3t % 10 & 4 6 (K B J7 6t & P 2 B
B % 71 & @ (phosphatase and tensin homolog deleted on chromosome ten, PTEN)  # B ft. AKT(p-AKT) AKT & & % %t %
M, R 1.3.10 pmol/L CA 7 DL B 41 %] Angll % 3 8 40 f 7 #1 , 2 # 3 pmol/L 4 & £ % & (P<0.05), £# CA W T T, &
Angll 41 b %, WA A E T VSMC GO/G1 20 % & W1 B 3 4 ,S H1 ¥ B 9K A ; Western blot & 7 2 7 DU (R 3 PTEN & &
3k, T H] AKT #0378 (P<0.05). 518 CA 7 DL 31 4 Angll 3% 5 69 VSMC 378 , HALH 5 HL# VSMC GO/G1 #m S #14% fb,
PR PTEN/AKT 5 5 # 3% 4 %,
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Effect and Mechanism of Curcumin Acetylsalicylate on Angiotensin II Induced Proliferation in

Vascular Smooth Muscle Cells
SUN Siyu', YANG Dongmei', DAI N&, XIA Bohou', TUO Qinhui’*
(1. School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. Medical School, Hunan
University of Chinese Medicine, Changsha, Hunan 410208, China)

[Abstract] Objective To investigate the effect and mechanism of curcumin acetylsalicylate (CA) on Angiotensin II
(Angll) induced proliferation in vascular smooth muscle cells (VSMC). Methods VSMC proliferation model was induced by Angl-
I. Flow cytometry was used to observe the effect of CA on cell proliferation and cycle. The expressions of PTEN, p—AKT and
AKT was detected by Western blot. Results 1, 3, 10 wmol/L. CA led to a significant inhibition of Ang Il-induced proliferation
of VSMCs and 3 pmol/. CA was proved to be an optimal inhibitory concentration (P<0.05). Flow cytometry showed that
the number of cells in GO/G1 phase increased significantly and the number of S phase decreased significantly by the interven-
tion of CA. Western blot showed that it could promote the expression of PTEN protein and inhibit the activation of AKT (P<
0.05). Conclusion CA can obviously inhibit the VSMC proliferation induced by Angll, and its mechanism is related to the inhi-
bition of transformation from GO/G1 phase to S phase and the regulation of PTEN/Akt signaling pathway.
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22 BOE AR B kA AR Y (PCL) A& 3697 O LA PR
W EZEIEZ — BARJE 6 N H ARG A LR
A 1K 30%~50% , 25 Wi PRA AT A MRS, I A - o
LZH 9 (vascular smooth muscle cells, VSMC) 5
HagE 5 IR e IS AR YRR IE Z 1 5 10 Sk
A ) YR e O M % TR W 5K f1 85 1 (phosphatase and
tensin homolog deleted on chromosome ten, PTEN)
AL LI VSMC HY B4 51 5 12 4% | i n] DL il i 4 458
DI 00 A RS A | 32 2050 2ok A S IR T UL 3-8
(PI3K)/EE 1 B(AKT) {5 5 18 52 U D BER,

LKA R 2 5 R BE  (curcumin acetylsalicy-
late,CA) J& LT /K IR 2 8 R B AL AT B9, B
2l 52 5 © 28k 52 H AT L o 400 o) A% 2 o IR 7
(NF-KB) {5 i i 1400 1 55 i PREFR (19 APOE L4 )
kA RERE AL BT B B, H AR FH AL 5 22k — 2P
B, ASHESE L i Angll B3RS VSMC 3 78 A58 Y9
WLEE CA XHASME I VSMC & J1 9520, JFH T H
PLiZ 5 PTEN A5G,

1 R

1.1 25259

R UM =5 Bl ik i 4 S 9 LA I BR (VSMC) I
H R R T A0 I £ TR K A R 22 B 2R TR P I R
B2y Ry e dR it (R E98%), W T
DMSO (& E/NT 0.1%) .
1.2 w5 S5

Ji& 4= ML (FBS) 2K H PAN 28 7l ; 55 98 5 DMEM |
0.25% Trypsin—-EDTA |2 £h 22 vir i (PBS) >k FI Hy-
clone 24w, S B st BE PR PTEN, % B o B 411K p-
AKT, REFEEPIAR AKT #2k A Cell signaling 24
Al 2 R PR Beta Actin 2K F proteintech /A ] ;
Ang 11 % T PBS 1,022 wm it 20 CHEFF
HoAh 504 A F Sigma A ], LX800 R G (3
FET IS A A AT B2 A ) 5 i =S4l e 4 BT A (BD A Al )
BEIE AL BT 248 (32 [H Alpha Innotech 22 F])
2 Fik
2.1 s

VSMC H % 10% FBS (1) &5 i 15 7% 3 (DMEM)
F 37 C,5%CO,, WHNE B W5 S5 D R 5% . 4l
Hi % 2 80%~90% HEAT AL ARERAE . A 5L 50k $EXF
A EEE) I
22 4iiEsrd

SR CA X 40T 7 R, SEG 20 k%t

M2, 1 pmol/L Angll 4, % 1 pmol/L Angll BJA
¥ E CA 25440 B4 (0.1,0.3,1,3,10 wmol/L), %
1 pmol/L Angll (2283 (10 wmol/L) 41 , i i e fE
WP T, SR SR SRR A A (1) X ERAL ;5 (2)
1 wmol/L. Angll 41;(3)3 pumol/L. CA+1 pmol/L. Angll
4;(4)3 wmol/L CA 4,
2.3 MTT ¥ A5 40 3% ) 52 5

HMILL S 000/FL4E R T 96 FLAk , 1740 ml &
JE ik 5] 60%~80%H 1% FBS [A) LA HE 24 h )5,
INAR R AL BN Z 0 24 h(ZEYARATINA RS
Angll R FIREEZ5 Y5 E 2 h), A 0.5 mg/mL
100 wL MTT#% 5 4 h, 5% L7 ,150 wL DMSO % fi#
2 25 U, 450 nm P KA OD fH

Y AL =S50 4 OD {E/XTHREE OD fEx100%
2.4 X2 A A I 24 i 40

VSMC ML LA 4x10° £ T 60 mm ILH, 15 4
it il 2 FE 3K B 60%~80% 1 , 1% FBS [A] 41k 24 h,
SRIGH 1 pmol/L. Angll 18 Angll 1 CA 7 5% &
24 h, WCHEAHML, PBS UE¥ 1~3 K, H 80% L K-
20 CIEE 24 h, B0 5% OB PBS YE% 1 Ik,
50 ng/mL PI(7% 200 g/mL RNase A)37 Ci)tgeft
30 min, 4 4 20 i A 0 X A0 A4 BT JE B AR Ak
2.5 Western blot

WA A S 0 b PR An L, B /Y PBS Uk 3
W, A RIPA 24 Al PMSF B9IR A 100 pl(kt
Bk 100:1)E F 7K - 244% 30 min, FH 40 L8]~ &
1,4 °C,12 000 t/min Z5.0> 15 min, J4E LiE . BCA
B E I 5 DN AR R L BRI 30 pg O
JIA 5xSDS &t B¢ b A 22 vhife ,100 CE W 5 min,
AR M, O] 893 N IR TRCEEIE , 2F4 T LI 73 B (VR
ZilE 80 V, /0B 120 V),022 wm PVDF I 300 mA
W% 70 min, 5%WENE A WHEHEE 4] Th, It A—$T PTEN
(1:1 000),p~AKT(12 000),AKT(1:1 000),B-actin (1:
3.000),4 CHFH LA, TBST % 5 K, AR S min,
i 1:5 000 #Y Fo A0 AR B 1 BRAR i 440 ) 1
I IEPT R B EIREE 1 h, S5 H TBST ik
B 5 YK, B S min, A RO BT B,
Alphalmager 2200 4341 % FE {8,
2.6 GiilEITk

JIT A S SR A0 s "R KR o ] SPSS 17.0 i
Frgeit b3 AR HL AR ¢ K50, DL P<0.05 O H
25 TC WA E L,
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3.1 MTT #& CA X Angll /5519 VSMC 7% S350
WK FroR, 5% A AHE, 1 wmol/L. Angll
24 h 5] DL S SR VSMC 136 7, 1 B AR A
AR ) (P<0.05), AR E CA THG,
VSMC 1% J13Z #7 FF%,1.3.10 wmol/L. CA EA it
2 SO, Hof CA MR EE R 3 wmol/LL At 1 i 25 SR A5 B
8 MGEHE 3 pmol/L A A J5 22 52 5 vk B (P<0.05) .

140%1
120%1

%= 100%1 ok

HALE 71

80%1

60%

B4 Angll 0.1 03 1 3
CA FHi4l/(wmol - 1)

T 50 IR A, #P<0.05 55 Angll 41 HE 8, *#P<0.05

Bl 1 CA Xt Angll S H VSMC & 1 &0

10 HEHE

(n=5,x+s)

3.2 AU AR CA X Angll 558 VSMC
152

mk 1 FroR, SXT AL, Angll 40 S 40 i
oA B 5 38 i (P<0.05) . T AE CA T T ,GO/G1
9740 e HE 9 B S (P<0.05) ,S B 41 i HE 451 ik 2>
(P<0.05) 45 R £ CA 14 Angll i5 519 VSMC 3
B, 2B I B GO/GL W1 S WEE AL SR,

R 1 CAXt Angll SR VSMC M BRI (n=3,x+s)

451 GO/G1 1 (%) S 1 (%) G2/M 1 (%)
Xf B 2] 76.48+1.92 5.52+0.06 18.00+1.94
Angll 41 69.24+7.90%* 12.40+4.60* 18.82+3.39
CA+Angll 4 78.91+1.11%* 5.32+0.99%* 15.23+1.24
CA 24 77.29+3.10 4.88+1.22 17.82£2.03

TE 50 HRZH L8, #P<0.05; 5 Angll 2H L %5, *#P<0.05

3.3 CA X} Angll 53 VSMC ) PTEN, p-AKT,
AKT 2 H 1 52

mE 2 frs, SXTRAIA L, Angll 21 PTEN 2
F 20K 2 PR (P<0.05); SHEI4 AL, CA+
Angll 41 PTEN # [ 3 3i5  3# F+(P<0.05), W& 3
B, 5%t BEH AR LG, Angll 41 p-AKT 3 H & & %
EFF (P<0.05); SR FHE, CA+Angll 41 p—AKT
H & T B (P<0.05),

popti| AngIT 40 CA+AngII 4 cadfl

0.8 4

P-AKT/AKT Al
*

0.6

e angl#i  CA+AngI&  CAB
T X AL AL, #P<0.05; 5 Angll 41 L #,##P<0.05 .
B 2 CA Xt Angll S # VSMC & PTEN Z B
A (n=3,x+s)

HERBE  AngI4A CA+AnglI{l  CA#

p-AKT T

AKT ‘e e
Boactin I ———————

]

HEa AngIél

P-AKT/AKT A8
I -
BN &
|.*

o
o

0.6

CA+AnglIé# CAS
VE L IR AL *P<0.05 5 5 Angll 41 HL8:  #P<0.05
B 3 CA X Angll S8 VSMC # p-AKT/AKT b1
R

(n=3,x+s)

4 tig

SCHEA I AE PR AR 2 PCL AR 9 FEEIERAE
VSMC i JE 45, 4% 28 A 52 L e A Y 2 2 A
Z— o AR A B R Ui 24 1 M 58 25 ) 4
BT SR PA T LAWY S AR i A 1 e A R
Uk, TR RS PE BT VSMC 3 515 25 ) S 36 7 It T Bk
EITTIEZ P, WA LG b 2% s 3 5
My, B RGOS HA PN AR L Bz 0 B
BIE Ao B ARG L, O DU O
DIRESF Z EmAE M, (H R T AR MM R AR 45 Bl BR
il 17X — AL E Wi RIS, Z KRR, BT
R DCAA 2 NP i 17 e 3 1) A PR BRI BT R 2Y
b BA P/ MR AR PR 5505 T A 25 BEAE T &
PRGN GE , 25 A SCHER Y] 28 R T ] T
ARAIEA S N 21 I /0N 790 i B0 e 400 o] N e 938 240
JHE0 A GRS, 22 B ORI BT W] D bR X VSMC 3 5 F AT
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B ERA R IO, BAT, T BE 22 B R AR
JH v fe W VAT e B ] A % R v 2 Y R, N A E AR
B L BCRIATERAGE kI ERAE PR AL BT
B DU bR A s R B AR T 22 B R, O T el
R0 A W) R BE AR T R, FRATTHRE 22 B R £k
KRR AT 2] CA, WIEA 3 LA LR Pl e
K5l VSMC B85 Re T 258 . AP 45 A
/A1 pmol/L Angll fig i 33458, VSMC % 77 , 3 B #5%
BRI T, 3 wmol/L. CA 7 LA & 4] Angll
VS VSMC 1 7 ifF— 20 i 20 4 R A A ) S 0
B, CA = 2538 i B 4 M 1 GO/G 1 3 1) S H3 8 4
T A0 Angll 175519 VSMC 3454

PTEN J& 2 4 & B 26 — A~ B A B 0 W2 it 7%
PR g S D O A0 i ) 3 R A1 BT
TS5 2R A Y 2E AT A B, il S A5 R
F W] PTEN A L) Angll F1 PDGF % 5 VSMC
(3G 58 5 %, 38 T LA ] i A8 400 05 5 i) P G A
TR AT PIBK/AKT {5 53 S 3L Ty g, [
It ,PTEN /5200 VSMC B3 9 2 S 2 — AHF
FAER R, CA FIBEME L1 I PTEN fy3R35, MM
i AKT R3S 3590 Angll 15509 VSMC 3451

Zi B AR, CA I Ang-11 i S VSMC 41 Jifg
g Hoal B B PTEN 28 (&35, BE K AKT 7%
PEA G, R CA N T 20 Ik A Bl £ R 45 8k 4% 55
PRI I By TR S T — i P SE BRI L TR B 1 B 22
R BRCAT WA R KW R A 0], 28 KRk
T I R I B SE $R AL T — B 22 AR A |
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