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pairing cell cycle progression.

Probucol;  Smooth Muscle Cell;

low density lipoprotein ((ox-LDL) .
was analyzed by Flow- cytometry( FCM) .

Cell Cycle;
Aim To examine whether procucol could mhibit vascular smooth muscle cells (VSMC) proliferation by im-

Finally, protein expression was examined by western blot.

Cell Proliferation

Methods Initially, quiescent rat VSMC were treated with probucol in the presence of oxidized

Then cell proliferation was measured by MTT assay and cell counts, and cell cycle distribution

Results MTT assay and

cell counts revealed that 25 mg/ L, 50 mg/ L. and 100 mg/ L. ox- LDL stimulated VSMC proliferation in a dose dependent manner.

Probucol significantly inhibited VSMC proliferation induced by ox*LDL. in a dose and time dependent manner.

FCM analysis

showed that probucol increased cells in Go/ Gy by 28.6% ( P< 0.01, n= 3), reduced the cells in S by 83.5% (P< 0.01, n=

3). Also, 100 mg/ L. ox LDL induced cyclin D1 expression, with peak in 6~ 12 h.
pression by 26% at 6 h and 23% at 12 h respectively (both P< 0.01, n= 3).

ox"LDL induced VSMC proliferation.
blocking the cell cycle in Go/ G;.
clin Dy protein by probucol
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Probucol markedly inhibited cyclin D1 ex-
Conlusions Probucol significantly inhibits

This antiproliferative effect of probucol is correlated with suppression of cell progression by

Furthermore, suppression of cell cycle progression is associated with the dowrr expression of cy-
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HUIRR I B CAE s, AR ESZ S T
BRAEFN As KA VR FEH VSMC B o [ k41 B
JE R BT R R R AN As SR VSMC F RS
FEER AL T A O . 3 B A 2 ( probucol,
PBC) & — Fh B H [ B2 259, A A5 KISt AL s
Yo Bl RKBUE GRSk AR B, DA et Th
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VSMC M58 2 P8k A8 A A VR P S Bt IR 3R, 40 )
WISt VAMC M98 i AL RIE G . R AE AT 5T
, BATERV 1 ¥ 2 A5 2% 5 S AL RAR = s R
(oxidized low density lipoprotein, ox-L.DL) 55 VSMC 34
B 40 R S AT A A0 B R B R AR A
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1.1 FEMRFRT

AFREH E DI 2 7 E AR T Santa Cruz
nE, B F AL, OF RIREE., M1 E g, Ik
MTT #5814 T Sigam /5], fig 4 i1 7& 14 T Hyclone
]; Dulbecco 2 # #] Eagle 3 7= % ( Dulbecco’ s modi-
fied eagle’ s medium, DMEM) J§ T GIBCO BRL / &]; —
¥ 4 A DMSO) 1 F Merck /A 5], H &K A4 4
1.2 REEEZEANSKEEREE

% B CHR[ 8], A ML LDL X A8 3% B 0 % 4
B, B R BT Ak T e R R A B
Bk, WE R A B —E&E®. ¥ LDL T PBS
BB, 4CEN36h, B EZL KN TR(ED
TA) /&, A 4 10 Hmol/L CuSO4 B PBS & (pH 7.
2),37CEAMN 20 h, #ATEANBIH. AhBiEN
LDL & 4 100 Umol/L EDTA #y PBS =, 4 ‘Ci& 47 24
h, & 1E 4G4, BULDL # oxLDL, £ 5 % 81 % 7 % Bt
PR T, 2. 5% B B m EE AR E, e
W% CuSO4 43y LDL, ok 1T # % 91 & 3 H; 40 ]
AR B E R Y4 |2 H A 4.26 £0. 52 Bmol/ g
& E A 19. 84 0. 22 Umol/ g & E (n= 8), ¥t B LDL
EWEAt. BEBRE,BCA ZEEEE, HEARE
ZFlg/LATER,
1.3 #patEH

WA EFTE S B R VIMC . T
£ T B W A BB £ 30 Bk, PBS & 2~ 3 3k, NG E
BAE QAT FnE . FRAR. REbnE+ 2
ET4 2L CRRFEHF0.25 /L BIEE GMHH

WA F(1.5mL), £ 37 C,5 % CO, 3546 F H A
N 1.5~ 2h, BROWEEM, KEL(1~ 3) x 10/L
W4 B EERY T 25 mL 3E SRR, /£ 37 °C, 5% CO, 3
FHFERFR. 4~ 5 K T0% ~ 80% Tk A BT 12 % M 7
FER. KR THRERAEER" HEK, XA
NEIA R aactin MAEHFTEEHAAMFEEE
AL A METFEANEM. B S5~ 15 RA T LR,
1.4 YHBEETEN E
141 MTT #  BUS#AKH SMC, BL1x 107/L
BHT 96 LK, 100 BL/ 7L, B4 % 8 NMFATH. &
37C5% CO, EFHRFHFER24h 5, M AT REBAL
BEHESRSEEE 24 h, & Z A4 (F DMSO T 4,
DMSO # & A& T 0. 1%) £ 30 min &7 fw A\ ( LA T 52
B RE), EEKIEHFE 4~ 6 h, F3.4m H PBS B4
B9 MTT (10 ¢/ L) 10 ML, BIAR & B & 3 79K, 4 J5 Am
A DMSO 100 ML/ %L, #& % 10 min & % 2% 5, A
ELx800 & Bx 72 % K 570 nm A B K Z A .
1.4.2 @mfaitdk  BUOT4 A& KH VSMC L1 x
10°/ 1L ¥4 B F 3] 6 T3 AR+, %A 37C5% CO,
EARfFER 4h EWANTEHAERE. Lh
AT XEAAO0. 1% FCS 4 ¥E; @xLDL
100 mg/ L 4; ®ox-LDL 100 mg/L+ PBC 25 Hmol/L
#H; oxLDL 100 mg/L+ PBC 50 Pmol/L #; ox
LDL 100 mg/ L+ PBC 100 Bmol/L 4. #7524 h J7t
Boanba, fEAE O RMIEE, AT HE 12 0F
3R
1.5 RsNZHARAR I 22 0 2 5 L 240 At &) A

BUAT K A K H1 VOMC DL 1 x 103/ L 394 B 0
50 mL ¥ #HE, A 37°C, 5% CO, ¥4+ 5
24h JE#0.1% FCS # 1 48 h, K Em F R AL B H
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B 7524 h, W5 20 i PBS £ # &, 44 5 A 50 WL PBS
W40 B R AT RN, RN 75% 2.8 600 ML 4 °C
B = &, PBS %t — ik, A PI % 6 2 4H(5 mg/L PI,
20 mg/ L. RNase A) T 4 CUk 48 # # & 45 min, 300 B
Ve PR, Eum @ B, T E 10 000 /48
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5% BiAEE Y EREH M 1.5~ 2h, — 3 4 CRH & (A
% D1 —HRE A 1:500) . %k H TBST %8 3 %, &
KS5min, B R T A ETICH - RERER
2h,TBST #LHE, X L AG &, 8oL, B8 E&, Kik.
F F LabWork T Z WL B 7 &% L% B #HATH
HE 2T
1.7 SitFELIE

J Gt ¥ 84 SPSS 10.0 #H AT & it. B4R
Ml s 7. ARAEKLERA BB, SHA
HEUBRXAELHE T EZ0MN, SHAHEKERHA
WRRF g 8. P<0.05IANNZREHEERS

HEFEREX.

2 H#H R

2.1 ETHENHEHCEREERERFSHNM
BB mpaiLsE

EHERATIEL T ox-LDL i -5 VSMC 3 %4 1 1
Fi. % 1(Table 1) fT7R~, 25~ 100 mg/ L ox-LDL #f
RE% S VSMC 14 4H, 100 mg/ L ox-LDL ik £t KfH (P
<0.01, n=8),1M 2200 mg/L I E I 5140 g 5
. #BE 5 RS2 R A 100 me/ L ox-LDL 1E N5
F VOMC HFER LR R & .

* 1. SHRRBEEEZEAXNNLE B MEMEIEENESE
Fﬁ(; *s, n=18)

Table 1. Inducing effect of ox LDL on VSMC proliferation by
MTT assay

ox LDL ¥R ¥ (mg/ L) i35 5E (AS570 nm)

O( XJ ) 0. 56 0. 05
25 0. 64 £0. 04
50 0.70 0. 03
100 0. 86 £0. 04"
200 0.37%0.03"

a N P< 0.05, b~ P< 0.01, 5 I8 4H L.

N & B A 2 6 VEMC 385 4R, FRATTH
MTT £ W %E T 25 Pmol/L.50 Hmol/ L F1 100 Pmol/L
AR R B AT X VIMC B ER . Wk 2
(Table 2) fli7R, 25 Hmol/ L~ 100 Pmol/ L 3% &' 45 %
HREEANH] 100 me/ L ox-LDL Fir i S () VSMC B 58 ( P
< 0.01), 100 Bmol/ L 3 %' 475 2 1 F 5 K, # 1] &

% 44.1% .

2. EBHENME T BIBEEOMENER(x Ts) .
Table 2. Inhibiting effect of probucol on VSMC proliferation
measured by MTT assay

Vo n 40 A FE ( A570 nm)
pui 8 0.37 £0. 0*
ox-L.DL( 100 mg/ L) 8 0.71 £0.03"
B A% 25+ o LDL 8 0.52%0.04°
B A7 % 50+ oxLDL 8 0.43 0. 05°
% 41 % 100+ ox LDL 8 0.39%0. 06°

W Z A% 25.50 A1 100 9% 2 A0 [ 3R £ 43 79l /=2 25.50 1100 Hmol/
L, ocLDL f#FEE #2100 mg/L. b P< 0. 01, 55X A LLE; e N
P< 0.01, 5 100 mg/L ox LDL #A HL %% o

SR TEE s ORI, A P A b FL S VSMC
WEBEAE S 2 RAESZ 26| (& 1, Figure 1), 2% 3 K
I 25 Hmol/ L 3% % A1 2% 4b B 2H 41 1) 320y 42. 8%,
100 Pmol/ L Zb¥ZHHIH| %H 63. 6% (P< 0.01) . &5
R, WP A6 E REM ] o LDL FTif S VMC 1
B, JFLA5ONE 2 F [A R B A4 1, B i Y SE SR 3R
F 100 Hmol/ L 5 %7 411 2% S WL 88 AL

90.0

—— 100pgml ox-LDL
75 ol =O— ox-LDL+PBCI5uM
: —v— ox-LDL+PBC50pM

—o— ox-LDL+PBC100pM
—&— CON

60.0 f
450 i e
€
30.0 N
150}
0.0 : : .
do di d2 d3

l. BT HE3ME T84 AaE5E IS 4E R R AL
Fr A IR KRB AR 4 B3 x 107/L) » b 3 P< 0.01, 5%1E
HEER; e N P< 0.01, 5 100 mg/ L ox-LDL 2H HL#2

Figure 1. Inhibiting effect of probucol on VSMC proliferation

by cell counts

2.2 EBHENH G, S ik

NI FE % B A 25 3] VEMC B8 2 7 S 41
HAR oG, AT A W A4 MR W8 T DA
VSMC 4 i J& I, 45 5 W3 3(Table 3) . £ 0.
1% FCS # 1k 48 h J& 89. 1% VSMC #% % 1k F GO/
G1, M % ox-LDL 100 mg/ L 4L 24 h J5§ VSMC M GO/
Gli#AS . HEZMmELLHE GO/GL 4 H 7
EL 87 28. 6% (P< 0.01), S HA4H i 7 73 b FAAIC 83.
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5% (P< 0.01) . X082 1% GEFH 1E ox LDL B
WS VSMC B GO/ G1 #17) S #A%E:#, 1K VSMC
FEL# T GO/ Gl. {BEXF G2/M HIFZMI A /N

*3. EBHEN NETRIERALETHOMSIER (« £
s, n=3)
Table 1. Probucol impairs cell cycle progression of VSMC

S M Go/ G, 1 S Go/M
it 18 89.1% *1.0% 3.6% *0.4% 7.2% *0.7%
ox LDL 66.6% *3.9%" 24.4% *4.5%" 8.9% F0.7%

ocLDL+ PBC  85.7% 10.8%°¢ 4.0% 10.3%° 10.2% %0.6%

b N P< 0.01, 5XHBALLLEL; e N P< 0.01, 5 100 mg/L ox LDL Z1H:

.

3.3 EZHETRAEHNEREERERFSNA
HiZ D1 EAKRIX

FH B By A 3 2 A 25 0 R DL B R
IS 3 UL 2 A1 3( Figure 2 and Figure 3) » 7] JL
100 mg/ L ox-LDL 25 T AW R DI S H Rk, &%
fE6~ 12h. EDMFELIE 6 h A 12 h J57] WA
W% D1 EEERIE S IR 26% 1 23% (HH P<
0.01) .
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BIYER bl P<0.01, 53THE(0 h) 4lEE%:.

Figure 2. Effect of ox LDL 100 mg/ L on expression of cyclin
D1. All bars indicate ox LDL
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e e
7 /i
60 f /
40 + / /
20 +
0 /
6h 6h 12h 12h
Cyclin D1 g s— R e <— 34kDa

1 2 1

3. ETHEMNENEREEREOFSARED £
FTIEMINH1E A 1 A3 9 100 mg/L oxLDL 41, 2 Fl 4 K ox
LDL+ EHEAiFH. e N P< 0.01, 5 100 mg/ L ox LDL 4 EL#% .
Figure 3. Inhibiting effect of probucol on cyclin D1 protein ex
pression induced by ox LDL 100 mg/ L

BRI 2 A % N il o LDL B3 KA W& D1 &
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T 44 34 4 R ke A 4 B R

TF g =X 20 A4S W 45 SR B, 5 B A 5 e FH
1E VSMC 1 GO/ G1 #i1m) S HAdERE, i B % D/ CDK
HAWRESHIBR ] A G1 TS ek s R, Bk
BATE AR T EB AW E DI EARIEN
oM. S5 IR R B A% e 2% T o LDL 53
MR DI EEARIE. AT % 2 45 25 ] g
A E R D1 S E Rk, K g0 M B 7E GO/
G1 i, M| VSMC 858, 22 LRriR, 32 45 %
BEA AN VSMC 38658 . P9 38 JE, AT B 76 5 3%
. AIRIE, TP AAE MG F R DI EHRIE,
BH1E VSMC 1 GO/ G1 ) S Bt . 256 DLRTI 25
SR, DA 25 BRI ) S R4S B A I BE R B R DI
BRIk, WA B AR A BT R P A
PSR AEE R L. 35 2 A 25 X1 WL
JAEAZR D1 Az [ 3R A 40 i & B 32 47 (4 i 4 B
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