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A (ROS) FRIXAYZ M J AU . FiE AR RRAL R4 B0 B K 45 HBVSMCs 3 W5 &8 73 E 4 7
SCH, A S K HBVSMCs 434 5 Qﬂ X REH AR ; il MRATT A AR A R (PDGF) 21 : FILAC 10 ng/ml
PDGF;0.2 pumol/L 1.0 wmol/L FI 5.0 wmol/L TMZ 41 : £ 44 7 PDGF 3LRl I, 4> Bl A 2k i Ky
0.2 umol/L. 1.0 wmol/L 1 5.0 wmol/L TMZ, B 5255 . ¥ HBVSMCs 434 5 41, XF HR 4. AN A3
PDGF 4 : %457 10 ng/ml PDGF; TMZ 4. f£ 45 T- PDGF J:af I, I A ¥ R 5. 0 pmol/L TMZ;
XAV939 4 . 745 T PDGF Feff I, i A BE A 2. 0 wmol/L XAV939; TMZ + XAV939 4. 44 T
PDGF S:7E I, A 5.0 pmol/L TMZ 1 2.0 pmol/L XAV939 J:[RI4bF , 5% Fwems 5 1 R 25 |
TRHTCR IR IN A2 HBVSMCs B4 5T J1 IERE R J ROS kK ¥, >R HI & H i S BN
HEEAGIN HBVSMCs Ht Wit/ B-1% 313 [ (catenin) {5538 B§AH G H 1 B-catenin 4l iy & 1] 5 11 D1
(CyclinD1) KEJ5T4 i 25 1 (MMP) -9 K J5URERE R 2R 9 5T (e-Mye) YRR &R A e, )
HEZH PDGF £ ,0.2 wmol/L TMZ #f 1.0 pmol/L TMZ £H .5. 0 mol/L TMZ 41 HBVSMCs 1 OD {§ .iT
% ROS B-catenin Cyclin D1 MMP-9 J c-Myc Fih/KF- gk, 22 F 4 G 2# 78 L (P <0.05) 5

Horfr PDGF 21 PR FE bR 38 T X B, 2 W B TMZ 2 FSR SR AR MK T PDGF 4, H 52k A

FMEE(P <0.05), B sz XtRE4H .PDGF 2 [ TMZ 4 . XAV939 4 . TMZ + XAV939 21 HBVSMCs [7
OD {H JEFE 3 S ROS Kb /Kl ZE A GEiT7 08 L (P <0.05) , Hirp PDGF 2 FiRHEbry e
TFut AL TMZ 1R XAV939 41 FiREFRISET PDGF éﬂ;TMZ +XAV939 41 EiREFR LT TMZ
4 (P<0.05), it TMZ AJREME AN Wnt/B-catenin {5538 1% AL 40 1] HBVSMCs 345 12 /%
J% ROS ik
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Effect of trimetazidine on proliferation, migration and reactive oxygen expression on human
cerebral vascular smooth muscle cells and its mechanism Dai  Hongyuan, Guo Haizhi,
Lt Xiaoyong. Department of Neurology ,the First People’ s Hospital of Ziyang ,Ziyang 641300, China

[ Abstract] Objective To explore the effect of trimetazidine (TMZ) on proliferation, migration
and reactive oxygen( ROS) expression on human cerebral vascular smooth muscle cells( HBVSMCs) and
its mechanism. Methods HBVSMCs in logarithmic growth phase with good growth conditions were
selected for two parts experiment. Experiment A ; HBVSMCs were divided into 5 groups. Control group:no
treatment ; PDGF group: 10 ng/ml PDGF was added;0. 2 pmol/L,1. 0 wmol/L and 5. 0 wmol/L TMZ
groups ;on basis of PDGF,0. 2 pmol/L,1. 0 wmol/L and 5. 0 pwmol/L TMZ were added respectively.
Experiment B:HBVSMCs were divide into 5 groups. Control group:no treatment; PDGFE group: 10 ng/ml
PDGF was added ; TMZ group :on basis of PDGF,5. 0 wmol/L TMZ was added; XAV939 group:on basis of
PDGF,2.0 pwmol/L XAV939 was added; TMZ + XAV939 group:on basis of PDGF,5.0 pmol/L TMZ and
2.0 pmol/L XAV939 were added. Thiazole blue method, scratch test and dichlorofluorescein method were
used to detect the proliferation activity, mobility and ROS expression level of HBVSMCs in each group.
Western blotting was used to detect Wnt/B-catenin signaling pathway related proteins including B-catenin,
Cyclin DI, matrix metalloproteinase ( MMP )-9 and proto-oncogene protein ( c-Myc) expression levels in
HBVSMCs. Results In experiment A, differences of OD value, migration rate, ROS, B-catenin, Cyclin

D1,MMP-9 and c-Myc expression levels of HBVSMCs among control group, PDGF group,0. 2 pmol/L,
1.0 pmol/L and 5.0 pmol/L TMZ group were statistically significant( P <0.05) ,and above indicators in
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PDGF group were higher than those in the control group, above indicators in TMZ group of various

concentrations were lower than those in PDGF group with concentration-dependent decrease (P <0.05).

In experiment B, differences of OD value , migration rate , ROS expression level of HBVSMCs among control
group , PDGF group , TMZ group ,XAV939 group, TMZ + XAV939 group were statistically significant ( P <
0.05) ,and above indicators in PDGF group were higher than those in control group,above indicators in
TMZ group and XAV939 group were lower than those in PDGF group, above indicators in TMZ + XAV939
group were lower than those in TMZ group( P <0.05). Conclusion TMZ can inhibit the proliferation,
migration and ROS expression of HBVSMCs by inhibiting Wnt/B-catenin signaling pathway activation.
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1. b HBVSMCs W v [ R 27 g b 140 i 122
TMZ W F IR B 2510 T A BRAA A, /M s A= A=
K HF (PDGF) W F 2% [E Peprotech /v, DMEM k3%
FEANT R R IR 5 W% T 38 [E Hyclone 24 7], Jif 4 Ifil.
T4 T [ Gibeo 24 7], ZMEMK R (BCA ) 12077 & 1l
THERRAEYHR A, PR 1eC-HR i S e
HEe T AE st Az e e A= 2wl WERR i (MTT ) 3050)
Flw — LM (PVDF) iy T3¢ [H Sigma A= P11050) 24
A, CO, 4L FR 46 W T SANYO 24wl , BEWE AR o3 B
RGN T £ E BIO-RAD 24w, BEpr (U 22 [E Thermo
RPN B-ERE H (catenin) | JFUR & [N 8 H 5
(c-Myc) FIHERT 4 J8 2 1 (MMP) -9 £ s Redifkil
O], St N4 5 B3 4 3 D1 ( CyclinD1 )
A -3- W I AU ( GAPDH) 22 s BT 14 56
[#| Santa Cruz AF),

2. 07k

(1) 403537 F1 53 4 ¥ HBVSMCs fif 75 52 9 J5 4
Fh 24 10% IR 2F 1075 T 1% 35 568 RIS WA DMEM

Human cerebral vascular smooth muscle cells;  Trimetazidine ;

Cell proliferation;

Wnt/B-catenin signaling pathway

Bigrdkrh 8T 5% CO, \37°C A HINT R A4 40 15 77
R R . A RORDE R AT A0 TR E K
1) HBVSMCs , ¢ Ho o3 A W 8 o HEAT S0 0, A 52 Oy
Y& TMZ %t HBVSMCs #858  iT% \ROS % Wnt/B-i%
MR 1 ( B-catenin ) {5 5 3 A OC AR 1 387K 1Y 52
i), K HBVSMCs 4328 5 40, % B 20 . AN AR B PDGE 44 .
JIA 10 ng/ml PDGF A 2y BH 4 %t #; 0. 2 pumol/LL
1.0 pwmol/LAF 5.0 wmol/L TMZ 41 . /£ 45 T PDGF i
LA AL B 0.2 pmol/L 1. 0 wmol/L il
5.0 pmol/L TMZ, B 525 : 4R TMZ J& 75 n] 38 4+ 77
¥ Wnt/B-catenin {5 5 il } & ¥ 1/F H, ¥ HBVSMCs
NS R IRAL A AL B PDGF AL : il A 10ng/ ml
PDGF {2 BH 4 % B8 ; TMZ 4 76 45 F PDGF JLa I,
AT H Bk 5.0 wmol/L TMZ; XAV939 4. 744 T
PDGF FEhili |, in A EE & 2. 0 wmol/L. Wnt/B-catenin
553 B I ) XAV939; TMZ + XAV939 41: £ 4 T
PDGF LA I, %4 T 5. 0 pmol/L TMZ #1 2. 0 pmol/L
XAV939 J:[F]4bHE

(2) MITT 46 0 240 i 18 B« 445 Ak 7 %65 80 4 390 )
HBVSMCs(5 x 10*4~/ml) DL FGFL 200 pl $:F0 Z 96 1L,
At b BT A IR AR N R SR . K H F%
1R F3A TMZ 525673 L EZSR A R TMZ, Hop
BABRE S M PATHL, TAHMIEEFRA AT 48 h 5,
FEEEIRW, BALUIMAMREE Sy 5 o/ L B MTT TAERBE &
4ho BRI Z R ARGE 5 SO MTT 45 5 75 il
J& S FHEEARAAE 450 nm 204G £ 2H A0 OD {H.,

(3) K 5 6 A6 0 400 A B < 4 koA 10° 4~/ ml
AR B A AN I LA A AL 100 pl e 22 24 £L40 i
e b, TREFEFN 2 80% ~85% Bl . FHRS WK
A SKTEFL P R Y B AR Ty 5 mm R, IR £ 2 b
W (PBS) whik )5, HH 5 0.2 wmol/L 1.0 wmol/L Fl
5.0 pmol/L TMZ 8% 10 ng/ml PDGF BEFEW, IR LA
iU AT R I E 24 h SR B B
BEALIEE 3 A H0 B WL 5 25 Ak 34 20 4 i 1) S RS 155 100, 4%
HAMMAYITRERE = [0 h QYR (um) — HARES 2%
JREEES (pum) ]/0 hRIJREEES (um) x 100% .
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(4) “HJOEER (H2DCF-DA) 356 40 i o ROS
TR K e 18 SR 10° A/ ml 14y Xt 450 K 10 240 M ¥ A L
200 wl #7023 6 fLANfEAR b, W M SR O L % IR B
WITATINERATH 25,24 h )5, R I BUR #Y PBS BE¥
3, A 10 wmol/L H2DCF-DA 3, #EC A 1F
TAER 30 min J5, {f F] PBS YEER A0 3 . DL 0.25%
R 1 AT A AT AR 2% 2HL 400 0 I, R P it X 400 ARG 0
MM BE o KXot BE L A ) 9 eI Bk 1, 4b
FHZH 55 0] B ZH A1 0 52 G IE Y B [ 2 7 HoAth 4 320 20
(DS I

(5) 3 A B e BNk (Western blot ) A6: i 4 i v
Wnt/B-catenin {5558 B ARG F1R5 2R 1 0. 25% Ji
T RS AU SE AL B 48 h (10,2 pmol/L 1. 0 pmol/L
5.0 wmol/L TMZ 4bFHZH F1 PDGF £ K oA &b 34 (4 i Bt
ZHANME , A0 R T R AT AR I R . S
BCA 130057 & Ui B 5 A0 JRAG I G 2 R B2 o R IR
PEAE 15 A EGE R IR AL 50 pg 7E 12% + b S
PR 2R DA s Bt e 5 M P Dk ( SDS-PAGE ) BEJise F- A7 HY
VKBS o TFRLIKES U B 8 ETAR e 2 PVDF it |
PLO.5% BiARWIk3 SR 1.5 h J5, A 1: 1 000 157 B
AR5 S 4 —$7T ( B-catenin H {4 | CyclinD1 #7744  MMP-9
PR (c-Mye $L/RH GAPDH $ifk) 7£ 4 C KM TR
W8 LA TBST Z€ oh i BRI 10 min x 3 W5, LA
1:5 000 B TgG-BAR L S LW i — Bt TAR M S
T E 1 h, BN RIAOER RIS, R ABER R &
G T o

3. Gl eE b B W SPSS 21. 0 Bk T SE it o)
Bro THEBORILL & +5 F0R, 24 8] BCR R R J7
ZEoPHT, I LLH LR SNK-g K 36. BL P <0.05
HEFAGHF R,

# =X

1A SEE R 5 4 HBVSMCs ¥ 5H G ) iE B % |
ROS & Wnt/B-catenin {5 5 3 i AH 3¢ 85 H ik K F- He
B XFHRZ PDGF 44 0.2 wmol/L TMZ 24 1.0 pmol/L

TMZ 24 .5.0 pmol/L TMZ 21 HBVSMCs i OD {H JT#%
K ROS B-catenin ,Cyclin D1 MMP-9 }% c-Myc k7K
IR, 2 R AE G EE L (P <0.05) ; i PDGF
IR FEVR Y TR B, AW TMZ 4 1R 48453y
fILT PDGF 41, H 2 ik BEARMI M FEAR (P <0.05) . WL
Bl 1R 1,
[-catenin - R T —
CyclinD] s GNP S amm— ——
MNP o M — — —
CMyc A S —
OGN
C D E
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Bl 1 Western blot ¥l HBVSMCs H' Wnt/B-catenin {55 5 18 #§ AH
KTBEENIZEE (AN BB ;B PDGF 41;C.0.2 pmol/L TMZ 41;
D:1.0 pmol/L TMZ 4 ;E:5.0 pumol/L TMZ 4 )

2. B SE5gH 5 2 HBVSMCs 34 5E 36 ) iE#8 % J
ROS FIA7K - Fb#5: 5F B4 . PDGF 41 \ TMZ 41 \XAV939
41 TMZ + XAV939 #f] HBVSMCs ) OD {f it % % %
ROS FKb/KF- b 2 m A G # L P <0.05)
PDGF 41 HBVSMCs 45435 J1 19 OD (i . iF %% )z ROS
FE A TR ERLL (P <0.05) ; TMZ 4 . XAV939
24 HBVSMCs 1) OD {H . iT £ % ¢ ROS ik /K-F 2%
F PDGF 41 (P <0.05) ; TMZ + XAV939 41 HBVSMCs
1 OD {H iEF % & ROS 1 ik /KK T TMZ 41
(P<0.05), W32,

£2 Bk 5 41 HBVSMCs WG TE /1 GEA 3 K ROS ik
KL (n =3 ,x £5)

20 51 OD {f TBH(%) ROS
papitcEil 0.48 +0.03 23.28 +2.15 1.02 +0.07
PDGF 41 0.95 +0.07° 46.57 £3.26°  2.35 +0.23°
TMZ 4 0.56 +0.03" 31.15+3.03"  1.54 £0.12"
XAV939 4] 0.64 +0.04" 38.45+3.12"  1.96 £0.15"
TMZ + XAV939 40  0.45 +0.03° 25.75+1.86° 1.22+0.09°
F {4 65.755 36.309 42.858
P <0.001 <0.001 <0.001

T S0 A, P <0.05; 5 PDGF ZH4H ., P <0.05; 5 TMZ
AL, P <0.05

R1 A S 241 HBVSMCs 3851 J1 GER A \ROS K Wt/ B-catenin {551l B A5G HE F R IA KLU (n =33 £5)

ZH 5 oD 14 TBE(%) ROS [-catenin Cyeclin DI MMP-9 c-Myc
X R0 0.46 +0.03 25.85 +3.02 1.00 +0.08 0.17 £0.02 0.21 +0.02 0.26 +0.03 0.30 +0.03
PDGF 4 0.97 +0.08* 48.62 £3.35° 2.38 £0.23* 0.48 +0.03" 0.94 +0.06" 0.76 +0.05° 0.88 +0.06"
0.2 pmol/L TMZ 4 0.82 £0.06" 42.38 +2.64" 2.06 £0.16" 0.39 £0.03" 0.72 £0.05" 0.51 +0.03" 0.62 £0.04"
1.0 pmol/L TMZ 4 0.67 £0.05" 37.46 +2.51%  1.87 £0.12>  0.30 £0.02>  0.46 +0.03" 0.35+0.03>  0.37 £0.03"
5.0 wmol/L TMZ £ 0.52 £0.03>!  30.15 2. 12" 1.52£0.09"!  0.24 £0.03>¢  0.33 +£0.02"¢  0.28 £0.02>¢  0.28 +0.03"
F 1§ 46.542 33.003 39.159 63.986 168.981 115.902 125.127
Py <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

TE: SRR A, P <0.05; 5 PDGF 41 4 ,"P <0.05; 5 0.2 wmol/LTMZ 41 Hr4¢,°P <0.05; 5 1.0 wmol/LTMZ 4 %5, P <0.05



- 734 - I R AR 2020 45 10 A48 37 %55 10 8] ] Clin Intern Med , October 2020, Vol. 37, No. 10

15
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ROS Z&ik , ;X P/ B ol BB J& TMZ 8035 AS 1 it
JE i EEHLH]
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A OGRS 4N CyclinD1 MMP-9 il c-Myc 315 ,
AN MURG FE RS K T2 45, Wt/ B-catenin {55538 #%
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