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Effect of Guben Huatan Tongmai Recipe on Expression of
Cyclin D, and the Proliferation of Vascular Smooth Muscle

Cells Caused by PDGF-BB Stimulation in Rat

WANG Ping” , CHENG Jing, TIAN Dai~zhi, ZOU Xiaojuan, LIU Song-lin, CHENG Fangping
(Institute f Geratology , Hubei College o Traditional Chinese Medicine, Wuhan 430061, China)

[ Abstract] Objective: To investigate the effect of Guben Huatan Tongmai Recipe( GHTR) on the proliferation, cell
cycle and eyclin Dy activity of vascular smooth muscle cells( VSMCs) in rat in order to find out the mechanism of its
action. Methods: In this study, cell culture technique was used in vitro. VSMCs stimulated by platelet derived growth
factor BB( PDGF-BB) were treated by GHTR in different concentration for a certain period, then the inhibitory ratio of cell
proliferation was measured by MTT, cell cycle distribution and cyclin D; activity of the cells were observed by Flow-
Cytometry respectively. Results: GHTR could obviously inhibit the proliferation of VSMCs stimulated by PDGF-BB, and it
could also decrease S phase cells, increase Go/G; phase cells and dowrrregulate cyclin D, activity of VSMCs in
concentration-dependent fashion, and the results were significant compared with the normal serum plus PDGF- BB-treated.
Conclusion: GHTR could obviously inhibit the proliferation of VSMCs and may prevent atherosclerosis, which mechanism
may be realized by regulating cyclin D; activity of VSMC.
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A2 B Ik ok FF AL (¥ 59 o, I/ ~F 3 UL 40
(vascular smooth muscle cell, VSMC) ) 5 i 34 5 1T #%
R AL 2 HOCHER T | BRI, DA P L4
I A A PSR G 3 A 2 e E L B A v A
FHAAR 1 2900 - WF FT LA P AL, 4 SR B~

Huatan Tongmai Recipe, GHTR) & Il K B7 ¥6 2l ik ok FF
WAL AT 207 . IV S e wF o 4 R R, [ A
P38 WKk 77 B = B0k P Bz I 40 TR RH R B 43 1 1
ik, s HARP MR . AU RAAECEHR
A3, SR /N 5 A2 K 87 BB( PDGF-BB)
SRPPAAR AR5 5% 10 KB L7 Y- T UL 40 i, A Pkt
B, A5 i A A 998 38 Ik 77 %k DK BRI A~ i L 4 i
B, 440 1 B B B A s B 2R Dy 15, DLER ST SL B
B BINK R RAE FPLEE .

1 78

1.1 SEICEhY) i EE Wistar HEVE KL, 35 38 4%, 20
H, KT 180~ 200 g, AL SEE ST SO
At ArFEAIE S SCXK( 5F) 2003-0005 .

1.2 255 BRI am ko 25 () 1 5 20
g, W% 10 g, MIAC 10 g, 40 5 g, PRI 10g, TR
15g, B 11 15 g, LA 10 g, faritf 15¢) W4 H Wb H e 2
BB R B BE T 11238, B RiR 254 1 7, Rl 2808k
30 min &, /KR 2 K, G250 G 8, 23 R4 2 &
I mL AH2 T 1.98 ¢ AE25( misfliEd) , & 1 mL AHS T
0.99 g A2 ({%57 = 41) . PDGF-BB( 2l K 97%)
[ 35 [H Sigma 237, b5 20060311, ot actin #1 50 [ Hi
PRI 26 [H Sigma 23 1], L5 20051106, i 2 1ML37 14
H I = AP ARG B 2 A, /N PR eyelin
D, Hya DRI H 25 [H Santa Cruz 23 ), 70 2387 .
SR8l 5 o pr i

1.3 1X#s  BEFRAL( 25 == Thermol Labsystems) , it =
YA ( 35 [ BD 28 vi] FACSCaLibur) , fH¥E CO, £
F(ERGREAT), B TSNS A
PR w]) , (55 AH 22 BB H A OLYMPUS-CK,) .

2 XWHE

2.1 ML s AR IR e e e 4k
PERECH Wistar K B IR 32 2 1k, K 1 3 H s 89 i 1
mm K/NTHZE, I E 10% 64 L5 ¥ DMEM,
BT 5% CO,, 37 CHEFRFA T 197 . d e 2258 3 4%
IF, FHHT aractin 50 FEHUAR K E VSMC . U 4~ 5
AR AT LA i FH S5

2.2 FAMESIER WEMHE S KRB N
A AR T K T R A IR R I I
T, B 5 H . 3% N5 R B4 R 1 RR e 550 K i
TGRS i iR ) A R ) 2K R 4
SIS T IKFH% 19.8 ¢ A 2okg ', 9.9 g A2 okg |
VETS, IE W I AL RE LSS AR AR AR B AR OK, R L
W, TR RIRG 2505 1 h( 452507 12 h 25 480K
K) L TR AR K SRS Zh BRI, 4 CE#EL 1 h, 3 000
r*min_ ' S0 15 min A LV, B[R] 4K B I v VR
41,56 C, 30 min KIEALER . FT 0.22 Um AL ug Rt
JERRTE, — 20 CIRAAA .

2.3 MM KM BN A e LR 5
2H: AP IR PDGI-BB I 20 i 2 24 1l 3 Ak 2
Y K 2 A FR A OF R I AR FE 4 . PDGF-BB
JTI DMEM 3% 92 L 55 A, PR3 HL9R 8 0 100 ngeml ',
FAM gz 1.

F1 FREKWEMBER /L)

s 24 PDGF-BB & i EH
AP Y€ EIE) K 1iE 4

DMEM 180 140 140 140 140

PDGF-BB — 40 40 40 40

64 1L 20 20 — — —

RN — - 20 20 —

TE 3 L3 — - - — 20

FF—7 5 8 NN fL, PDGF-BB £ 9K & 20 ng/ml. .
FH 4 M A I 24 6 J) B0 2 4l B ) 2% Dy 24 Lt
Bl I, 704 _FIRFIE 1067 .
2.4 HHMIELYE R IE
SHMIE Y& R (g B kg EE-U ") =

ENYIREON T AT 25 23] (g A 2ok A
2 MAHAEAR SN S R SR AR i (U)

e ALK AR H A T A RS 2R E R 19.8 ¢
22 kg R, AR AR LN 20 ML 5 24 i3,
FLEARF A 200 L, FARE T 10 £, W)L 55 24 i 24
W) ol 19.8/10= 1.98 g A= Zheke AR, oAt 70 i
UL HE .

2.5 HMMGEE RO SRA MTT 3E0E . U 4
~ 5 AR AP LGN, DABESL 107 AN i i B2 b
T 96 LA, 4L EE 5, % 0. 5% Jf 4 1l DMEM
WG TR 24 h, ATAH IR 2 T Go/Gy W . ¥4l iudi b
B2, S 8 FL, B 5% CO,, 37 CH R4 1 5
7% 24 h Jim, W B3, BESLINA 10% i 25 1L DMEM

. 23 .
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100 ML, MTT ¥ 50 HL(5 mg*mL ™', PBS it i) , & 5555
FEh 4k 828597 4 h, WesE b3, 4L DMSO 150
UL, 37 9% % _E4%2T 10 min, ZEMSCHE K 570 nm 464
MsE A1 .
2.6 4 SE YR AN A DY R kK
RLIFSS 4~ SARAHIELA 1 x 10°emL "S5 E 3R T 6 4L
B, BEFLAT 2 mL 7% 10% Ji 4= L3 ) DMEM 5 7% 24
h, 40 M BE IS, e DL 0. 5% G 28 LT 1) DMEM 4k
GiERFE 24 h. BENUK R A2 A B W4, 44
40 4L . H A i de LR, oy S A, 4L 8
fL. 258 5% CO,, 37 CHEFRA h 95 24 h ., ]
0. 25% W 8 1l AL, R 40 i H 4 'CPBS PE%: 2
U, TN T0% VK 2.0 1 mL, 4 CYKF LR . B 5 40
JHLFH PBS PEi% 2 ¥k, 10 mLeL™ ' PI 0.3 mL % i B
Gt 30 min Ji7, 300 H e B L 38, G ik i =X 4 Ay
R WA L5 3 . B 44 P R RE 43 i 5 4L, RRA 8 AL,
255 & 5% Co, 3TCHR M PR 9% 24 h. JH]
0.25% P2 B AL, RS AR 40 il H 4 °C PBS Yk 2
W, N 70% VK 218 1 mlL, 4 COKAEAEI 4 h. 4[]
SE A 53 5 T PBS WEV 2 YA N 2.5 gL triton X-
100 UK _FALF 5 min, FF1 PBS ¥E 2 ¥, A 10 g°L™
BSA FBEIH) Cyclin Dy PUAR(TJE 12 100) , 4 CUKFEF
. I FITC AR —Hr (% 12 100) 37 CHEE 30
min . I PBS ¥ 2 ¥, JAA 10 mgeL” ' PI 0.3 mL, %k
A 20 min, 383 P 40 MG 40 iR B # D,
HAKIE.
2.7 SGeibUiik PrA R G R AR TAREZE («
) Kox . K SPSSI BKAEGE T J3 #, 4L LAk
PR 207 22930 #7
3 #R
3.1 (SR LA MR R ARG R ) TS e
B RO LA AR TE B KAR T IO AR K, A
ATHEZ R, AR H 2 4, 5B o VLA i g AR
U7 IRAK . WLBHER 1 S s 40 A 2 G £, O
BN WA A bR B, MR b A T L2 K&
L2 A& BUE AR, 4 8 S R0 . BEMLIZ 20
ANRLEF, BEAS OLEF B0 100 AN 40 0, BH Mk 40 A
95% , F W ELFRANMDLE 3 RALAC G AN 2l 4 v
3.2 [EAARE I Bk 5 X PDGF-BB 3801 K B i
PRGN MG FE 520 PDGF-BB b 338 il & 1 i
JULEH A (¥ 18 48, PDGF-BB 41 119 1M 5 SF- 5 JUL 41 A o)
MTT AR 2 48 4 16 AL A BT 388 n ( L3k 2), ]
. 24 .

AR K Ty v 7 2 S I I AL A g, X
MTT [P 5 B, it B [ A 4k 975 3 Bk 7 m] 70 361
PDGF-BB 5 LA -3 LA A ) R38BT 72 2 1) 4 B A
.
* 2 BEARLEKIEKS X PDGF BB i%5 VSMCs
HEBESE MR BA AT L)

PDGF- BB ¥ J& =
5 . . A
(ngemL™ ") (g 4:%kg™ )
2 6] A — — 0. 696 £0. 036
PDGF-BB 41 20 — 0.797 0. 019"
Al 20 1.98 0. 526 F0. 024?
[E] AR A 20 0.99 0. 672 10. 0422
1 AL 4 20 — 0. 782 %0. 007

FE: 5 A IRAL LY P< 0.01; 5 15 % L35 41 LY P< 0.01
( M)
3.2 (AR Ik T ek 4 i 39 4 A B 4 i 4
F D, KIAM E I b R A A AR 5
k3 AV R e A 5 0T A0 LT oy R B A A P 22 S, I
WL 2 Go/ Gy HI4H M BT o B 481 2658 ol A Ao 196 3 bk 7
IR D, T S BE IR S JHAR iz 38 22, [R]in
S AR I8 K T7 = ) B A LR A P 2 e (LR
3) ., Wi W ] AS A 930 k7w 0 24 e ) 00 K AT,
H X E ] 5 W AR AR 2 o o T 41 i A
W% D, MFEIEZ, PDGF-BB 41525 (%) AL A W 2
225, 0 LI AS A0 98 3 Jhk 77 v A1) e 4 ) 3 R AL
i ML AL R ZELAIR, 5 B T A A 09 T Kk 7 R T A e
JAINE Dy RIE .

%3 BEARWIEREK X PDGF BB iF5 VSMCs 4 A1 5 #

% cyclin D, RiEHIEME(x L)

- AMWLFARI(%) CyclinD,

Go/ Gy S Go/M RIEHE(%)
ZEAXMEA 78423231 10.61F1.87  8.9510.77  34.16EL1 12
PDGF-BB 4l  67.1611.83" 17.1230.69" 11.63F4. 14  37.7211.76"
FiAmEA 74123297 11.69%3.13%  8.36E1.71  30.3130.93?
BAMREA 7131077 13.4232.112 10.9333.62  32.56 £2.15?
ERIEH  69.34£0.97  18.6330.42  10.9310.98  35.43 10.07
4 g

AL A FL A L PR S 98 B AL 8 B0 P 90
FE RSB T AE, DAL, U0 -7 JUL A 1 1) S
BEVEAE BT RG T7 Sh Bk R AL b JE o4 B EE . A7
FOUEHE 32 W™, 40 Ja) 0 %k 4 P A= i 0% 2 4 K TR
LW AR R AR T L ) A
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FAR RS, i VSMCs 41 i 55 5 5 58, nT BE & B A
B R TR — AN A AR IR 12

01 i D SO T R L I A 40 S0 R ) 11
W, RZHES SR . 40 F A A
BRI A5, — AN PRRD AS7E DNA & BT LR, B Gy/S PR
M S ANER L2, B Go/M R o
G /S BRIy Bk T2, 40 fE 75 R o b R o A A
PG IR DGR . Gy U1 32 BN 40 M R 25 02 eycelin
D Al eyclin E, ‘S AT T2 40 M 8 04T ok R vp A7 e 1 —
FRAEPEATIR 7, e A &R 3Rk I AR w3
DRI S A 8 45 40 B P 136 B RS, 5 40 A rl AR 49 IR
AR S WA R R doe e . o
eyclin D, & cyclin D [ =B R, 7E 40 A R S p e A
B, eyelin Dy 5 CDKy JE A H) eyclin D/CDK, &
BRI PEAE Gy 5L 2 08 e vy, TR RS RN S
' . PDGF-BB J&— 255 J1 A 24y 4N T,
A S b (R 3 0 1 1Y VSMCs 14 'Y | 7E # 1k 3 1
VSMCs S PDGF-BB J&, A3 cyelin Dy £ 11 ()
Feak, Al ) VSMCs EE B R N 40 i 1Y, 1 i
VSMCs il G BHEEAN S B . DA, FRATTiE ] PDGE-
BB 1B 1K 25, 4 )5 8 & eyelin Dy RaEAE N TR
PR [ AR A 98 38 Ik 7 7 ¥ 20 ik ks A T AL TR L
SCuG gE RLR I, 500 R M A B LR, AR TR T
Wik &5 2 L35 2L REAE Go/ Gy 14N MR B W1 2 1M S
AN B kb, IR eyelin Dy [FRIE, $27 [
AL T8 Ik 5 RE A VSMCs 88 58 5 391 455 T Go/ Gy
$o, LA 7 P v L0 5 5 i DR R i R 1
eyclin D, RIEHK .

HH s 27 20 Ik ol R B AR 7 A2 11 DR DR 00 4R A
FRIE A BV 20 218 Jsh s 1L () Y5 . 8] A 4k 2% 3

WkoOT B HHE S o0, #ible 2 EUS AR gt
e R R N T R e 2 R e N o = A i S
78, Ve DA AT AR 2, (LA v £ . il it
FOUESE, T 1 55, YLl 110 3 22 Bl o R B 2R g il
T BRI 3 VLA Y cyclin D, R)RIA, $0H] £ 5))
FR B R AL B B PRy TR J I B AT o335 L o g, A
LR REE RS Z 5.
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