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[ABSTRACT] Aim To investigate the effect of resveatrol in red wine on the activity of NF-«B and the expressions of pro-

tein kinase Ca {PKCa) induced by xanthine and xanthine oxidase in cultured rabbit aortic smooth muscle cell (smMcC) . Meth-
ods At first we used 3- (4,5-dimethylthiazol-2-yl)-2 , 5-diphenyltetrazolium bromide metabolism to study the proliferation, then de-
tected activity of nuclear factor-«B (NF-kB) and the protein and mRNA expressions of protein kinase Ca (PKCa} by using electro-
phoresis mobility shift assay (EMSA), immunchistochemistry and in situ hybridyzation in cultured rabbit aortic smooth muscle cells
(sMC). Results 100 ~ 200 pmol/L resveatrol (RES), an effective composition in red wine, was confirmed to inhibit prolif-
eration of smooth muscle cells. At same time, the activity of NF-«B as well as the protein and mRNA expressions of protein ki-
nase Ca in rabbit aortic SMC, which were promoted by the oxygen free radicals induced by xanthine and xanthine oxidase, were
inhibited . Conclusions Resveatrol may antagonize the increasing of NF-kB activity as well as protein and mRNA expressions
of protein kinase Ca indued by oxygen free radicals in cultured rabbit aortic smooth muscle cells, which may play an important role

in preventing active oxygen species leision to atherosclerosis.
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R RERFRE4 (£ E Promega A7 ), ME X
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HAKEHOS~1.0kg W EHKE 4 HRF
24 %o
1.3 #apatEs

RABHLE, REYABEE, BEFYT
ETHRCABFFEHARRETA L me’ AR, 1A
BREBEA 2888 (nEremmEE >
90%) )5, HEM(5.0~7.5) x10° NEmBEMHT 25
el FB A, RAZEH M ZEEHFE 10 nl
(P4 5%+ hE), FERdoREER B
BHKER, SR EXAGSERE 2~5R, ¥
VSMCH#T 9% R U L(HEZH A IEHFNR L, &
AEAHMANEESY—FER A LB/ a R
B, 37 C4 8RB h ERKkMH,
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ERATAA - OEE A ELA S 1%k 4 ok
B MI99 H 7 £, QKA B X-XO B @A A% E X

100 pmol/L. X0 100 w/L; @ ¥ % ] & X-XO %l # 41 :
K% E X 150 umol/L. X0 150 w/L; % #) & X-X0 #
A AR E X 200 pmol/L. X0 200 w/L; O1&H £
RES T 41 : £ % & RES 50 pmol/L + X 200 pmol/L +
X0 200 w/L; ®F %4 F & RES TH 4 : 4R E RES
100 pmol/L + X 200 pmol/L + X0 200 w/L; Q% # &
RES F# 4 : 4 % & RES 200 pmol/L + X 200 pumol/L
+ X0 200 w/Lo
1.5 WO T S 4 ) i 5 S 78 L 40 B 386 5
HAREER AR, K EREEFAEN 1.0
x 10" /L, YL 4 7L 200 L An X\ 96 KB P, 4
BEUWE  BAXDFERFERERER 48, 5
AEMNETERERN X X0 X/R RES B &, ¥
MEAMTHERBh, AEEFWShLELN 1%
MTT 20 pL; % b 3% SR Bt , & 3w A = W & T 81, 200
e RFE N K T L EME, B DG-302A & B &
FERARA T 570 om F Kk T AR & TR KK (ab-
sorbance, A) {8 o _
1.6  $kShigEsR i & F R AL B4 B A R
HEEFBELEL (12000 /min)10 s 5 R *
IEA e EB T AREKBRER A0
mmol/L Hepes,pH 7.9,1.5 mmol/L #.4t.4 , 10 mmol/L
#. 1.4 ,1 mmol/L DTT 5 1 mmol/L PMSP) 400 pL, &
Frk ko 1S min & B W\ 10% NP40 25 uL, % 3
(13000 /min)10 s, ¥ & L&, TRAEWHARS
MmN H AR B (20 mmol/L Hepes,pH 7.9,1.5
mmol/L & 648 ,0.42 mmol/L % %.44,0.5 mmol/L ED-
TA, 1 mmol/L DTT #2 I mmol/L PMSP ) 50 pL, ¥ # 30
min, B (11 500 r/min,4°C) 5 min, %5 N % K
Bahd, RE LHR(BEE). FEREHERX
BF#1T, Bradford ZR T B EERE, ERTK
E 2 min, 7 595 nm (590 ~ 600 nm) &t R € A 15, F
EREAENRABEREEPI A BRESH K y=
A+Bx(x: BEEHRE;y:Af#),y=0.001 708 + 0.112
676 1x, 4%, -T0OCEHF 4R,
1.7 «B RIBREEFRMIFHFIC
ARERERGERES P P, BB 10
mmol/Le REKEF , 2 T4 SBHBRHM L pL, T4
SHH R MWL 2 uL, NF-kB & &1 K 5 -AGT
TGA GGG GAC TTT CCC AGG C-3° W R B BB H B 1
ulo E T4 2HHFRBBEHEAT, B v-PP-ATP &8
B 5 4. &4 KN4 DNA,
1.8 mMEFFEBUNAMEESTZETF B EFHERE
DNA & & RN &% & .EARIE «B R 5| 15N A7
AL (BRI )Z 25~30CKKE, fn L HE
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HEAANL100 RRAA D EAFTHBEF G £,
37CTHE 30 min, DAB £, A, W, ¥ K
BEA, ERETRE, B Fo
1.10 WRFEREEZETRR

FOMB C RUAXRAXANE R NG+
BENFARE, XAERTRFEH , BHFGEHFT. 4
AW ERFREAHFF: PKCa: O5’-CCGTG
GAGTC GTTGC CCGGG AAAAC GTCAG-3’ ,@5’-TTG-
GC ACTGG AAGCC TTGTT TCCCA AACCC-3’, % F %1
FARDAERH 9% EESE, EHATAAREAD
R TASAHERHRFF ELHME,
1.11 mEFRNARELLIZRA

# PKCa RO XA RA &% H %%,
1.12 Gt ERBERA®

BiF SPSS E A &t kR # AR BHKITEL
H, AR ANOVA X 20 M AT H 2 F kR, &
Bl x+s XT,U P<0.05 Y HAEITFEX,
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2.1 EMEZRIARBHEEN—REREK
Ak 5 B B B B AIL4R B T A R M)

HIE S —3 G S ALRSZE 100 pmol/L, 100 /L
200 pmol/L, 200 u/L ¥ B 75 FE P9 3 in VSMC X B
RRUE BRI, 1E 2 M BAREIME, RE=RERE
IS —E I DS E AL BE R VSMC RO S8 TSN , 15 A
IFEFIRAK#E(E 1, Figure 1),

2.2 AESENEEN—HREREXRABMNE
ERNAMRZET B EESEAIRIE

HIKH W4 Bio 210 REHAMIGHTEEH
$ , 2R Fl Photshop B 141U & FLIK FE (A FIBR IS T AL,
P E M FRAF LR IY F NF-«B S0 S &

WG, LB REW, REFE RES X X/X0 fr
B VSMC # NF-«B & tE 3 3% 2 B A B B M %I /E A
(5 X/X0 KB, P <0.05), HbhIAKE R
100 pumol/L #J RES M #HI/E BB R , T RES KWK E
7200 pmol/L BRI FI T AH X 55 (% 1, B 2; Ta-
ble 1, Figure 2),
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1. KEMETE LA 0 B 3 =R X P N — PO nd S IL R BT L
nEFRUAMEAGEE A ERXHEY; B: XYX0EH
B4; c: XyXoHRIR4; D: X/X0 B E4E; E: RES i E4;
F: RESHAR4Y; G: RES HEHS, a; P<0.01, 5E¥HX AL
8 ;b: P <0.001, SIEH R4 L,

Figure 1. Effects of RES on proliferation of SMC induced by
xanthine and xanthine oxidase (n=5,x ¢ s)

F G

® 1. ARSEX AWM — ARG LI AR R AL
MEZEATF «B FENINEE
Table 1. Effects of RES on activing change of NF-xB in VSMC
treated with X/XO

% 4 n BRT «B HEH#
E¥RA 5 16.5:0.3
X/X0 FIR4 5 57.412.2
B¥ =GN R4 5 36.1£0.9*
[SE-J=1. 00| 5 22.4:0.9*
HE=RENRA 5 31.9+0.7

a: P<0.05, SIE¥XTRAK X/X0 HRB4HHLE.

23 AR=SENEER—HEXRSEAHAYOLE
FBNAEMRESME Co EFEF mRNA RiXAIKIR
GREARAERNEREH EHRET
VSMC P4 PKCa B H 2 5 FHIER X, T VSMC £ [
WEER) X/XO0 RIFS5 PKCe B R LW BIEM; AR
FIE A RES XF X/XO0 FFE VSMC PKCa & E R iK1
R BEAHEMEER, HPLIAWEE 200 pmol/L

HEZE =B H/E A& N B (3 2, 3; Table 2,
Figure 3,
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2. BARDERE RV ENE FRNMMZEATF «B &
MRER  LE#STEL; 2. ERER X-X0 FIEA; 3. hENE
X-XO UM ; 4: BfIE X-XO fiM4l; 5.5’ RES THH; 6:4
%7 | RES THI4; 7: 55 & RES THi4,

Figure 1. Activity of NF-xB in vascular smooth muscle cell
measured by electrophoresis mobility shift

3. BRMLAEFRNEBHED MR 0 ERERLFRE
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A% B M C. ME T mRNA RiIEWER

Table 2. Effects of RES on expression of PKCa in VSMC treat-
ed with X-XO (n =5,A/pm)

4 4 EOAMNM GER  HAMNMN Ca mRNA
EXXEE 0.012:£0.005 0.022 £0.006
X/XO R4 0.042 £0.004* 0.054£0.003*
X/XO0 P ERA 0.097 £0.012* 0.131£0.013*
X/X0 B RA 0.194+0.013* 0.25420.022*
RES {4 0.076 + 0.014* 0.067 £ 0.009"
RES #H7f 84 0.027 +0.006" 0.033+0.004*
RES R @4 0.018 + 0.004* 0.028 + 0.003"

a: P<0.001, 5IE R BAHI; b: P <0.001,5 X/XO R E4M
wn

A:ERARA, R BHEERE; B: X-X0 BARE, X-XO0 Y 200

pmol/L,200 /L, RLAER P9 258 FRAE S 3 5, C: RES H7A B 41,100 umol/L RES £ X-XO Rty vSMC MR Aaka i B¥EHE.
Figure 3. Protein kinase Ca with immmmohistochemistry stain in cultured vascular smooth muscle cell ( x 200)

I ZA R MG R B R, XA VSMC LA
35 PKCa mRNA {5 5 3Ri%; TTALKIKE R 200 pmol/
L 1 200 w/L 8 X/XO0 KI5 , PKCa mRNA KA 55
B, LR AS K, AR FEREH RES T, VSMC
) PKCa mRNA KA 5 BEWS , P LARKE N
200 pmol/L #J RES i/ A 5 B B (& 4, Figure 4) .
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18 WL4E S T L O BRI R BRI R AR
Z— FER AN, R IA R INFEE NF-
«BiE R, H R ¥ W40 B 3% 7E B a0 22 ) 0T A B o
EHRER,NF-«B fMELEB [(activated protein-1,
AP-DIERRILE T REEZH RN, BEEOHE C

HERREQME ST R C AR R RN
P RE T #IE NF-«B, i NF-«B RIAIE L ¥ 1S
FAEXREARE FHREIERER As IrslENA
LRGN XRB LR, FHHE SN H NF-«B 811 7
TG As A4  ZREBRMKKEENTH
g, W NF-<BIELB R EER 6 #, Kb
EAFARYE T M H NF-«B BB S B, AT &)
H,0, ¥ &Y NF-«B 5 DNA RO45-6% 4, 3:8 - kB,
BRI PR 2
AHREAA RN AR R As BB
BER XREHARITLE., Fag FEFHAR
JRE R RBRAFLHBBE[ER 5 mL/(kg-d) JFIEH
BB H S5 ml/(kg-d)],3 AN, 178 E 30Kk %
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B 4. RN DEFBUNAMAESHBE Co mRNA RAI33E

A TEE N BRA, &AL EERE; B: X-X0 B A, X-X0 X 200 pmol/

L.200 w/L, WLAG SR 9 2 3R PR HE T .2 65, C: RES #7814, 100 pemol/L RES {8 X-XO #I¥ K VSMC MR R B A RGHBME.
Figure 4. Protein kinase Ca mRNA with in situ hybridyzation in cultured vascular smooth mscle cell ( x 400)

P EEmR I 3 S, RIS E 308k NF-«B BI1E
HEROHHEHABINH T NF-«B B7EHE, Luis
%ik 16 BIBRERAESERE RN KAPERE.
EHRIBOHE T, WUES 3.6.9 h K51 i 8 4%
HHE NF-«B &1, H 5 A RER B LB, R BLE
BEER & A5 40 J8 1 B % 40 L NF-«B 9SG HEF 8, T
R BEE)EH NF-«B HIEHERIBSS . Ferrero £
MAHBRBERIRE ZHEUEYZ—-BE=FHT
RERER,RES EHREEIREAEANFET, Xt
PN B 4 R R RS 40 T 1 AL A A0 AR BT A T 1 B3R
EEEMGIER, S, RES & A 4] i 8 35 52 B
THSH PR IS NIH/373 108 M BRSP4 F
1 S YL ARERH o Pendurthi SHIBFFE X L, RES 2
FIEMKE RN SRS R B RER 7 X8R
ERBINAKBRERFHEL, BEARGR
FEE W NF-«B B9iE 1L & PKCe HIFE B RAFHEE
FIE US4 RES STHE AT HMER M & BIRE
FELBER, AERER X/IX0 REFT=4H
8 HETHH G INARINESE SMC TH K& NF-<B*
FITE I PKCo B H X H mRNA FI R KK FE,RES &
SRR B B30 H B B ST R SME SR SMC 13
FEVE R NF-«B B9IE 1, 3£ T 8 PKCa BIEIAKFE,
HAPLIAYKE 100 pmol/L & RES X H B EN S8

NF-B &t A4 40 i 1 F 858, &3 BF 200 pmol/L B4
RES Xt SMC BUI%FA1E F & PKCa 215 Y3 45 F B
%o T RES Xf NF-«B fEHEM | FI X PKCa FIEIWHI
HE BRI EARA—B BRES5KM NF-«B i
HHFEEREEX? MRHET. 2LRER. 4
B FRAESURST RES o] 652583 AT X/X0 &
G E H h BT MR NF-«B BIE M, ATTE W
PKCa fIZ23 , 1 7 490 ) S 38 JUL 40 ffa 388 7 , DRV % 3
Hi As 891EfS. RESHL As EFIR B RAMEE
BHHMREH RS S NARFH—FTR.
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