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I BH 3 T 3 3041 () 2 e 2 R 9 5 B9 AL i L 200 3 5

FARAR K EED T tem R E A
(LB P EZREFE, b S 330004; 2. HEKFH—WEERKELAF, 18 330006)

[(FE] BB AR L 107 30 ) 7] 242 b B2 (homocysteine, Hey ) 45 1 Il % - 3 L 40 M0 38 58 S HC AR F AL AR o
% HEE SD K RANHIA A AR N 14.9 g- kg™ -d ™' A2 7 d il 45 20 00T, BUE 25 25 05 BE S 25 00E oA 5%,
10% ,20% 3 Fhd 3225, BOW B0 40 M, 4% BB 4> 400 5% ,10% ,20% 4 25 10035 35 72 e WAL 40 e 1 h J5 A Hey 2 mmol- L™ fE
FH 24 b, i =5 40 i B AR 2 41 B JE 3, Western-blotting ( WB) il 5 8 5 41l ity 4% 47t J/& ( proliferating cell nuclear antigen, PCNA) {9 25
FI Ik, I 9ELHRET DCFH-DA 32050 £ %5 40 I A % PR 4 (reactive oxygen species, ROS) B R BUEHATIE . S5 R AMHIL 1L

1 300 1 1 7 345 UL 48 M2 ( vascular smooth muscle cell, VSMC) 41 fifd J& 0 (9 2, o 5% 5 25 16 4 ML 4b 72 S + G, Ay

47.34% (P <0.05) ,10% & 2 1fil &5 414 38. 81% (P <0.01) ,20% & 25 M35 4K 27.95% (P <0.01) , F 401 P}y PCNA (1) 3235
(P <0.01) , W 454h FHIE FOA 5 25 AL A0 ML N ROS (9503 24X Hey 4155 . Z510 :4MHIE 7 18 10 3 M0 Hey A 39 VSMC 3
g, FCVE FAML T 68 2 38 A MR IR A0 B Y ROS 1 SR AR &L
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Buyang Huanwu Tang Inhibits Homocysteine-mediated
Smooth Muscle Cell Proliferation

YUAN Lu-gen', LIU Yu-hui'* , YOU Yu’, TONG Yang', YAN Xue-mei'
(1. Department of Pharmacology, College of Pharmacy, Jiangxi University of Traditional Chinese Medicine,
Nanchang 330004, China; 2. Department of Digestive Medicine, the First
Affiliated Hosipital, Nanchang University, Nanchang 330006, China)

[ Abstract | Objective; To investigate whether Buyang Huanwu decoction inhibits homocysteine (Hey) -
mediated smooth muscle cell proliferation and related mechanisms. Method: Thirty male mice were treated with
Buyang Buyang Huanwu decoction (14.9 g-kg '-d™") for 7 days to abtain Buyang Huanwu decoction contained
serum, concentration of which was as 5%, 10% , 20% and added to smooth muscle cells. After 1 hour
homocysteine was added and cultured for 24 hours. Cell cycle distribution and the expression of proliferating cell
nuclear antigen ( PCNA) were detected by Western-blotting, DCFH-DA was used for examining the levels of
reactive oxygen species ( ROS). Result; Buyang Huanwu decoction could decrease ROS content, significantly
inhibited cell cycle of VSMec, as 20% doses make 27.95% (P <0.01) cells at cell cycle of S+ G,; and down
regulated the expression of PCNA (P <0.01) ; significantly inhibited ROS production induced by Hey in VSMCs.
Conclusion; Buyang Huanwu decoction significantly inhibit Hey-mediated proliferation of VSMCs, and inhibition
of ROS production may be related molecular mechanisms.
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VT IR A I, i ) B e 2 R Y A8 R S
B A B R B A BRI AE 2 Bh Bk g RE R Ak
(atherosclerosis, AS) & 55 B i 7 fE B 9 7' [l 7
eIt 2 R e 4 R AR A B b iy — A>T rp )
Yy, AR A e AR AR ORI E A
MIAMRAC T . & AT Re S S I N B Al i A i
A8 - T8 AL 20 3 58 K% i T3 A3 T 5 350 3 Jok ok Ao A
b oI5 P B D Ag 25 AL, I A T LS 1 DL &
20 0 A B Y R A S Bl Ik oS A R AL R YOG B
S S

1855 A0 B BT I ( proliferating cell nuclear antigen ,
PCNA) 15 S W -1 JUL 40 7t 38 5 A% B2 1) — 4> il ¢
FEBR AT I T 0L AS By FERRE o Bk 8 22 Y Ik 3 26 W]
15 P W) [T (reactive oxygen species, ROS) 0] LIAE Ky
Y0 P55 R IE A 2AAE AS AR R
o B BT I6 BT R A B ROR |, 456 2 I 24 B2
857, g vh 25 3 M BLR AL S WXt VSMC I T AR
PRI S 580K 45 10045 5 0 B9 B 36 7l R 8 19 A
B S A S B A A T b BH A 3 0[] R
24 D SR AT B I 1 2 JUL A 49 B ) 52 e L R G

ML o
1
L1 2540 AR Ty (3516 120 ¢, {IH R 6 ¢, 75

795 g IS 3 g, 0463 g B3 g, M 3 g) KT 2
WA B 1 gemL ™ VL PG A EE A e B Bs
Befe it

L2 50 A BY pE 2R (Hey, Sigma 2 7)) ; JiG 24F
1My (fetalbov ine serum, FBS,GIBCO A &), & H¥F
562 Hi 37 5 (DMEM,, Hyclone 2 /) , i 44 (ROS)
o R &Lt ER A N SRR E R (N
acetylcysteine, NAC) ¥ T2 = KAV H R AR
A7) PCNA /I BLCER 5 R B i (I T o 01 7 2
P TARA R A ) 5 actin /) B 50 BEHTAR (JE 50
12 B AW FOARAT PR R ) 5 BROR B A5 3 1 2F 5T /b
B IgG (H + L) (B R A= ¥ ), -+ = b i il 1R 40
(SDSNa) , i i ig 1% ( ammolomium persulfate, APS) ,
RN MM (acrylamide) , (324 Sigma 22 &) ; P4
2, Z ¢ (TEMED, Gibco 7\ ) ; Tris - HCI, SDS-
PAGE B FAEZE M (5 x ) ,30% Acr-Bis(29:1)
BeyoECL Plus (# # ECL fb % & 61 &) , B4 &
1 BT AR R 437 5T i b 9 B 5% 08 R R R & BCA R
e B 52 355 &, PMSF (100 mmol - L") [ 1P 41 fifg 4
fiff ¥ ,20% Tween 20 (10 38 2 KA AT ) |
10% 323 B R Jig ( R R sk 22350 ) o
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1.3 U8 A6XEELEEOHL(Thermo Scientific
Biofuge Stratos ), CO, 4 g £% 3% #5 ( 38 [E Forma 2%
Al ) ,PB-10 5% pH 3+ (M FEH A w)) , & B 3 X
H #R U O 28 SOK TR A (b TR R Sl A BR A W) A
J7), Western blotting Hi, ¥k /% . Western blot Hi %% {%
(£ Bio-Rad A #] ) , GelPro 4.5 B & Wi A5 73 B &
i () , Leica DMI3000 B ¢ St {3 & . il 45 (75 [
Leica ¥ 7)) o

L4 20tk N F UL A0 B Bk (RS
RS20228) ,0g B b 5wy A I RHEA R A A .

1.5 zh¥y  SD HEPE KB 200 ~ 220 ¢, iy VT4 P 2
2 BE sh Wb 48, 3F RTGIE 5 SCXK ()
2005-0001 ,

2 AFiE

2.1 KRE&AmEH S B30 2 SD kEdE R
B, FEHL AT LA G N2 AL AL . 4R 25 4 ig Il i
H14.9 gokg R ig LK, HELL ig T do KRG
ERERERK 12 h 52505 1 h SRERRI, I8 B kR
I, R — R SRS BE s R W 2, 4 C
#E 4 h,3 000 remin ' B0 15 min, 45 M5, &
56 °CH i K% 30 min ZbFEJ5 ,0. 22 wm G FL 8 B BR
W, =20 COmas H o

2.2 ANIMEFH MMMz asH HESA
10% K% K 4 1f03% . 100 U-mL ™' #H & % 100 U-L™
W5 E I DMEM 535,37 °C 5% CO, 1t FIi & 4
PN AEAREE 5 . 5256 FH 40 M 3 4k F X B0 K6
X KA K A0 R 0. 25 % Ji B 1 BT Ak, VR K A0 i
PN 2 x 107 /mL, AR 38 15 5% M HORT I A B 3 (6
FLAR B LA AN 2 mL,96 fL AR B fL %A 200 wl) o 52
B4y AR HEA]  Hey 2 W 2 mmol - L™" Hey + &
WeE 5% BYHW & 25 1754 \Hey +10% BYHW £ 24
M4 Hey + & 2 mmol - L.7' 20% BYHW 524
MiH 4 -

2.3 ANRERA BT KA TR AR KB il A
LA, 4% 2 x 10°/mL L) 2 mL ARFR4ERD T 6 fLAR
o A AT LT S A B 24 I A vk
RN 5% ,10% ,20% ,37 °C 5% CO, M fliE iR
B 1 h J5n A Hey i L& # JE 5 2 mmol - L™
(n=6), fEA MK SR A5 T AEM 24 h, K R H 5.
HLO.5x10° ~1 x 10° 41 g B0 35 1 3, PBS VB %
B0 7 B IR AT A DT TE T BUR BTS2
mL T 70% £ = E T 20 min, .07 L
10 mg-L™" P B AN, % W7 30 min 5 I Lhds
YEFR T FH O =X 4 B AR I, ] Medfie 144 43 B 45



FERRAR, A5 A FH A T 40 1 () 280 e R A e Y I A 2 UL M A% A

TR S ] + G, WA AT i E 4r L
2.4 UMY R H R H AT Western-blotting #1  Ui
AN, Ve PBS VR 3 W, 40 g 5 A& T 40 il 3
fie s [150 mmol- L~ "G fb4h, 1% £ HRI R L —jE
(NP40) ,0. 5% JIi S AR 1, 0. 1% - — %6 Jk i 1R 4
(SDS),50 mmol-L~" =32 HI L& L kg (pH 7.9) ,
10 mmol - L™ G54k 4 , 2 H JL % It 960 ( PMSF) #1184
0 150 ], 7k ¥ 30 min, 16 000 r+ min ™' &> 30
min, B b 35 W, H BCA {5 &l 2 b E A
TEH 5% B4 I A 10% B89 53 B8 e, A vk GE
SV 40 pg AT HLIK SN B, FLTKES, LA 150 VO fE
FEHLTK , 2 7R B ¥ 48 78 71 2§ SDS-PAGE I #B 2y 1
em RhAS T WO BERE , AT I L PR DB RS IO
BRI, 2 B DB 4R BE R PVDF 8 4% FH
WA U, 16 55 A Fh L 4 °C 120 VHL R 56 il IR
SPYENEZ 2 hy TR EIZ PVDF |, 7E&A
5% JSLRE WKy i TBST %W 8 IR B 1 o 3 4]
1 R 2 A 58 4% b n 5 B YRR B 1 — it ( BRBE A
PCNA:1: 500; F 41 A B-actin:1:1 000) ,4 CHEHE it
s M HRP FRic B9 L5t/ B 1gG 24t (1:2 000
M) ;37 CHEE 1 h, TBST Pk ¥, ECL fb 27 %Otk
7 A5 o Image-Pro Plus 6. 0 {273 B FAF £ 47 ¢
JERE 53T o
2.5 ROS HmMlE #5440 Mg ab 3 #2 7] 2. 3,
P B2 A Rosup (3 4 480 FE PR BRC ) ) o0 38
YA 1 30 min, 4% 88 1: 1 000 B b5 G 1 3 DMEM
¥ DCFH-DA i B, 235 40 M i 35 552 W, I A # B4
() DCFH-DA ,6 FLAREEFL 1 mL, 76 40 i 5% 37 46 P4 097
H 20 min, T IMLIE DMEM $E¥% 3 W, 7843 Bk 2 44

JL Ak DCFH-DA 5 J5 I FH 2 481 B 5 i e 41 B
WEE H A R B
2.6 GiiloHr FTAEBUE x x5 £on, 427
It H ANOVA & Newman-Student £ B V4] ¢ ¥ 56
ST, B SPSS 11,0 48 1 4144 58 L. AU P < 0.05
NEGAT B EE L
3 £#R
3.1 Hey X Ifi 5 7 ¥ AL 40 A JR 38 1% 52 ) B b PR 38
HIHE LMW TWAEH  Hey &35, 7l LI R
5P LA M i A S 5% G, (P <0.01),3 /45
I BYHW 2 750 5 40 M 41 ik Hey 5 5 1 1l 45
T JUL 4 L ) 240 P S 2E AR (P < 0.05 5 P <0.01),
WFE1,
3.2 Hey X I % F ¥ UL 40 B2 3% 58 b5 25 9 PCNA 3£
K 1 5 i B BH IR 37 5 25 00 09 T WIVE A Hey
b B A5 7 1 LA 1 35 G AR AR 4 PCNA &5k
W3 (P <0.01) ,3 A5l & BYHW 25 &K
JPEID ] Hey 509 PCNA B934 (¥ P <0.01)
WFE1,

#1 MEFBNAMASS PCNA Rk (x£5,n=6)

S 5k G, ]
20 51 PCNA JK B {H
/%

X 1 17.85 +0.32 0.52 +0.03
Hey 2 mmol - L ™! 58.54 +1.45% 2.01 +0.08%
Hey +5% BYHW 2 25 1L 47.34 £1.94*%  1.12 £0. 07>
Hey +10% BYHW & 2} [fil ii§ 38.81 £0.62%%  0.88 £0. 04"
Hey +20% BYHW 2 24 [lL % 27.95 £0.95"%  0.65 £0. 04"

B SRR P <0.05,7 P <0.01;5 Hey A b#V P <
0.05, P <0.01,
3.3 Hey X4V 1 L4 ML ROS A& /Y52 iR
LA BAIE T037 & 25 100 9 T HUE HCY %5

. . =
A B C
D E F

A. ROS FHME4L ;B. %84 ;C. Hey 2 mmol-L~";D. Hey +5% BYHW 4 24 1fil 75 41 ;
E.Hey 2 mmol-L™" +10% BYHW & 25 1L 40 ; F. Hey 2 mmol-L ™" +20% BYHW & 25 1l 21
E1 ROS#EFBINAMANMERE
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ROS 7 W40 ML N 7 2R A B 3G, 3 4524
i 2H B B B AP 9 UL 40 i 9 ROS & &, DL
K1,
4 itig

[Fi) 25 2 Jf 2 19 S50 3 Jok ok A A 1 AL ) 3 2
P S E 5T S A I TR AR U o A - T LA i g A
DA B AR P9 B2 41 M & A BT T S B AN M A%
(PCNA) 75 40 Jf 2k T - B, ik R AIG, AR S g 45
SR AN IR L 2 1035 % HCy 35 5 1 240 i )
303 1 A 2 IR0 A0 4 ARV T D I B N 2 IR
-3 LA ML N Hey 5589 PCNA 3235 iR

AR IO TIOR8 BIL A 20 2 A0 L P AR fR R AR
BRI BR B8 1 B AIC, 3 BOE M (ROS) 7R 1K
P 20 L P AR S LR ) SR AR D R . R L
HR AR SRAERE S B S S AE R i, [
INp 7 A 45 A B B 1 i A R A SR A
TR 4R O A A A i 3 B 4. ROS
A LA AR A £ 45 22 %4 38 15 A6 2 F1 U8 ( mitogen-
activated protein kinase, MAPK ) . 40 fifg #h 18 35 i#%
(extracellular signal-regulated kinase, ERK) 1/2 {5 %
B 11 2 S DR, AT AR 0 L
FATHT IO T UE S, #b BH A& F037 e W] @ 4 ) Hey JiF
B ApoE "N AS 78 1 7 A B R J 5 AR Hey
i i 2 ROS & 5 19 J & L4 il MAPK (ERK 45 H %
AT L AR R R, 4 Hey 3107 L
A0 1N ROS SEAR & W] 1 &, b BH 38 1037 7 24 11K
RE AR 40 L 4 ROS SR

AN PH A FL07 S 1 AR 44 B2 T AR A 09 #h =0 il
07, B RAT Y IH b e 1S ZLAE B
o BARBE AW TR R, BEAMCEA Y 5K, 1 hn
G ML e S0 A PR AR L 3B A B A i R AR A
G it A T UE 92, R B IR T 3 i
Wi 40 g A S, #1 EVH Go/G, W40 i L i,
PCNA (1) 35 3K 2] 410 i 1 587 7 1 UL 40 B2 35 58 09 4R
JH, AR AL AT e i@ o 98 /> Hey 75 7 () ROS 4=
T, B BT A A

[ &% 3Tk ]
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