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Effect of Acidification Environment on Proliferation of Vascular
Smooth Muscle Cells and the Influence of Curcumin on It
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Abstract: To explore the effect and possible méchanism of curcumin on proliferation of vascular smooth muscle in the a-
cidification environmental caused by_ischemie hypoxia. The rats”thoracic aorta VSMC cells were cultured in vitro in pH
6.9, treated with curcumin and PCTX-1 respectively, and the blank control group was set. The expression of ASICS la
protein and phosphorylation ERK1/2 protein. was measured by Western-Blot assay, the effect of each treatment group on
the proliferation of VSMGawas measured by CCK-8 method. The results showed that the pH 6.9 group can significantly
stimulate the expression of ASICS 1a and phosphorylation of ERK1/2 in VSMC and promote the proliferation of VSMC.
However , curcumin can significantly inhibit the expression of ASICS 1a and intracellular phosphorylation of ERK1/2 pro-
tein in the vascular smooth muscle cells of rats“thoracic aorta, thereby inhibiting the proliferation of VSMC. In the acidifi-
cation enyironment eaused by ischemia hypoxia, the expression of ASICS la protein on rats ” thoracic aortic vascular
smooth muscle increased;caused ERK1/2 phosphorylation in cells, managed the proliferation of vascular smooth muscle,
while curcumin showed the inhibitory effect.

Key words : curcumin ; vascular smoothmuscle cells; cell proliferation ; acid-sensing ion channel 1a;extracellular signal-
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Fig. 1 Chemical structure of curcumin
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Fig. 2 Effect of curcumin on VSMC expression ASIC la in acidification environment(; +s,n=3)
5 pHT. 4 + 28 (X IRZH HUAE ¥ P < 0. 055 ST He A, ® P < 0.05; 5 RAL AL, 2 P <0.05; 5 PCTX-1 41 o4, * P <0.05;
Note : Compare with pH7. 4 + control, *P < 0. 05 ; Compare with pH6. 9 + control,® P < 0. 05 ; Compare with pH6. 9 + Curmin, * P < 0. 05 ; Compare

with pH6.9 + PCTX 1,* P <0.05
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F1 ARE4AIEHEB Western-Blot B ASICS 1o/ GAPDH ( IR E Lk ) (x + s,n=3)

Table 1  Western-blot ASICS 1a/GAPDH ( Grayscale Ratio) of different processing groups(x + s,n=3)
S ASICS 1a/GAPDH
Groups (Gray Level Ratio)
pH6. 9 + 75 4% I8 Control 0.721 £0.084
pH6.9 + ZE# K Curcumin 0.423 £0.016
pH6.9 + PCTX1 0.181 +£0.023
pH6.9 + PCTX1 + 2£# Z Curcumin 0.083 £0.017
pH7. 4 + 75 F X R4 Control 0.086 +0.009
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VSMC 4ii i i2 b ERK1/2 65 H M35, H A4 414
WA (P <0.05, ZRAAGITFE L) . £
Zin PD98059 H ' PCTX-1 Jin PD98059 £H X}k fk
ERK1/2 (85 (= BT S5 0 4 il 4 1, 5w 4 i
MHREAF (P <005, ZRAGI¥EL,EK2),
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Fig. 3 Effect of curcumin on the expression of intracellular phosphorylation ERK1/2 protein in acidic environment(x % s,n =3)

IE 5 pH7. 4 + 2%

S U IR ZH HE AP <0, 0555 1R £ oA, ® P < 0. 05; 53R B R M A, 2P <0.05; 55 PCTX | 4 H#,* P <0.05; 5
PD98059 ZH b4, ® P <0.05; 53545 % +PDI8059 4L, * P <0.05

Note ; Compare with pH7. 4 + conitrol, P < 0. 05 ; Compare with pH6. 9 + control, ® P < 0. 05 ; Compare with pH6. 9 + Curmin, ® P <0. 05 ; Compare

with pH6. 9 + PCTX 14 *P'<0. 05 ; Compare with pH6.9 + PD98059,* P <0.05 ; Compare with pH6.9 + curcumin + PD98059 ,* P <0. 05

x2 A[E4IELH Western-Blot flE ERK/GAPDH (7

REELE) (x 2 5,n=3)

Table 2 Determination of ERK/GAPDH in different treatment groups by Western-blot assay(x + s,n=3)

Gig:!
Groups

ERK/GAPDH
(Gray level ratio)

pH7. 4 + 25 4%} HR Control
pH6.9 + 25 4% iR Control
pH6.9 + 3£ #EZE Curcumin
pH6.9 + PCTX1
pH6. 9 + PD98059
pH6.9 + ZEH 2 Curcumin + PD98059

pH6.9 + PCTX1 + PD98059

0.255 +£0.025
1.844 +0.221
1.377 £0.131
1.215 £0.014
0.927 +0.033
0.590 +0.021
0.503 +0.002

2.3 ZEFHZE(20 wmol/L) 3t VSMCs HE5E K 8200
FRALFR 52 T 1% ~F- 1 WL (VSMC) /) OD fH 4%
pH7. 4 2R, 26 5 BA et 2758 30, % T a2 4

JHE PN B AT A R 5 D A R AT T B i = 4L el
UL OD (W] FEAK, 2R A G L (P <0.05,
4~6) o HHTG 17710, pH6. 9 Wk v T H A A%
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B4 FREFHT CCK-8 EFMESAEAR OD &
Fig.4 OD values of each treatment group by CCK-8 under
different intervention

TE: 5 pH7. 4 + 28 UM IRGT LA, FP <0. 0555 pH6. 9 + 23 (9 % i
LA, @ P <0.05; HEERALILEL, P <0.05; 5 PCTX-1 4l IL
% ,*P<0.05

Note ; Compare with pH7. 4 + control , * P <0. 05 ; Compare with pH6.9
+ control, ® P < 0. 05 ; Compare with pH6. 9 + Curmin, * P < 0405;
Compare with pH6.9 + PCTX 1,* P <0.05

3 FREAEAR ODE(M+S) (x+ s;n=3)

Table 3 OD values for different treatment groups(; + s,n=3)

Vail oD fif

Groups 0D values
pH7.4 + 23 (1%} i Control 1.482 0. 004
pH6.9 + 75 [ X} B Control 1.411 £0.011
pH6.9 + % Curcunin 1.261 +0. 008
pH6.9 + PCTXI 1.282 +0.012
pH6.9 + PCTX1 + Z#Z Curcumin 1.146 £0.005
23 197 Control 0.063 +0.007

F4 FEMBARAES (M2S) (xx 5,n=3)
Table 4  Proliferative activity of different treatment groups (M
+S) (v s,n=3)
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Fig. 5 The proliferative activity of €ach treatment groups (;
+ s,n=3)
T SHIA A, ® P<0. 055 5 pH6. 9 + FHRAIILE, 4P <
0.05; 5 PCTX-1 ZH4b%:,* P <0.05
Note ; Compare with pH6.9 + control, ® P <0.05 ; Compare with pH6.9 +
Curcuming® P <0. 05 ; Comipare with pH6.9 +PCTX 1,* P <0.05
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Fig. 6 Relative increment rate of different treatment groups
(M+S) (x= s,n=3)

TE: SRR, ®P <0.05; W RA L, * P<0.05; 5
PCTX-1 £ o4, * P <0.05

Note ; Compare with pH7. 4 + control, P <0. 05 ; Compare with pH6. 9
+ control, ® P < 0. 05; Compare with pH6. 9 + Curcumin,”® P <
0. 05 ; Compare with pH6.9 + PCTX 1,* P <0.05

%5 RELEARHEIHEESR(M£S) (x+ s,n=3)
Table 5

Relative increment rate of different treatment groups

(M +S) (;i s,n=3)

Bl HHETE T3
Groups Proliferative Activity (% )
pH6.9 + %5 [ %} I Control 94.9 £1.16
pH6.9 + 2%  Curcumin 84.4 +£0.83
pH6.9 + PCTX1 85.9+1.22
pH6.9 + PCTX1 + 275 Z Curcumin 76.2 +0.52

el

Groups

AHX 5 2
Relative Multiplication Rate (% )

pH6. 9 + 75 1% i# Control
pH6.9 + Z# & Curcumin
pH6.9 + PCTX1
pH6.9 + PCTX1 + 2£#Z Curcumin

100. 000 =0. 000
89.367 +£2.721
90.933 +1.645
81.233 +2.246
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MAPK {553 4 Hh /i3 4 L1 28007 e o 2 1Y) 3%
Feo BMIRTTRRACIEL TG R ASIC 1a BYZRIAE S
JL P BEIR Ak ERK1/2 28 63K 5 1 5C 5 AT LA ] 4230

SR AR R

ZH RO AR BA Z R AER], Juh &
B B L O I AR TS AR R
TATH A A B s 22 B A & 5 3 ko R a4k
(AS) % S OARE ) L MR gY %6 w5 B EmR 1L
IRBE T ML/ F-1 LA e i B4 5 2 B A I IE R, DA
FOR T AR i B EE ALY ASICs JHIE J& A4 HA
AR LA BCRTRERLE , S AR SE 5 A AT Abs

ARSI e B, 2 A AL Ik T 48 B A A B
pH6.9 [, 2k ] WB 21 i JEsU g 3 3l bk o 487 - 7
WA M I ASIC 1a B9 ik i, 550E & 40 i 4h 35 5%
pH7.4 ZHAH L, ASIC 1a 255 ZH . 1M ASIC 1a
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