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[ ABSTRACT] Aim To observe the effects of simvastatin on nuclear factor KB (NF-XB) -DNA binding activity and on the

expression of matrix metalloproteinase (MMP) -1 and 3 in atherosclerotic plaque in rabbits and to explore the antr atherosclerotic
properties beyond its lipid-lowering effects. Methods Thirty six New Zealand male rabbits were randomly divided into low
cholesterol group (LC), high cholesterol group (HC), high cholesterol+ simvastatin group (HC+ S), and then were fed for 12
weeks. At the end of experiment, standard enzymatic assay, electrophoretic mobility shift assay (EMSA), immunohistochemistry
staining, and morphometry were performed to observe serum lipids, NF-KB-DNA binding activity, MMP-1 and 3 protein expres-
Results The serum lipids, NF-KB-DNA
binding activity, expression of MMP-1 and 3 protein and intima thickness of aorta in the LC group and HC+ S group were signifi-
cantly lower than those in the HC group ( P< 0.05).

group and HC+ S group ( P> 0. 05), but the NF-XB-DNA binding activity, the expression of MMP-1 and 3 protein and the intima

sion, intima thickness and plaque area of aorta respectively in all three groups.
There was no significant difference in the serum lipids between the LC

thickness of aorta in the HC+ S group were significantly decreased compared with the LC group ( P< 0.05). Conclusions
This study demonstrates that simvastatin could inhibit the NF=XB-DNA binding activity, reduce the expression of MMP-1 and 3 pro-

tein, and decrease atherosclerosis.
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L1 RFIRLER

FRMIT HAMEBR YD RH A R 5 2 8; jE
EEE. FaFakalERXTEEEAFTRA
a); MMP-1 fu 3 % 52 £ 414K 81 3% [ Santa Cruz 24 & 2
# AMERTCEE T B R4 TFETREAZAR
PR 5] 42 6 2 & & 12 BUR R & L 10 3 R 0 B IR A ok
T E KA & & % E Pierce N AR REFHER
0L K Al % E Heraeus instruments Labofuge 400R; H,
& P& A % [E Biometra standard power pack P25,
HMIAS-2000 & & B E ¥ € EXE X oA R S B 4
FREAFERFEFRTREZHEEATRL R
#o
1.2 AR R oAk E AR A

3~ 4 A RE 2.15%0.25 kg B MM H T 2
AHEBR(HEFHEAFRAFEFRI NI R F
AR H) 36 R, DL AR R R R SR 1 RE, X
M4 A B E8 k- KEEAFLFEEE 250
mg/ kgt B F % W A E B, HEETZ o R AL S A
“H, A RARKENRASERIMEEL TR
FEAEIR 100 g( 2 0.25g REE B R 1.25 g B i) ; & A
MREGRGMEHE T EEFEMA 100g( 4 1g B
BB R 5 g ) ; FRAMIT 47 & e AT BRAH By A
EHERHMEH LA RS T FERMIT 5 mygkgo
N TR TR, it 12 A
1.3 MmMASNIE

AR TR ERE48 R 12 ARERESL
F fic R i, R R B AT vk U Rt vE & B [ B2 ( total chol-
esterol, TC) « H i = 5 (triglyceride, TG) F2 & & & fig &
¥1 JE [ B% ( high density lipoprotein cholesterol, HDLC) »
K% & fE % & 2 & B2 (low density lipoprotein cholester-
ol, LDLC) % A A K1t &
1.4 HXBITIBEAKMNLET B-DNA G4
e

SREZEaRBAMNEWHS, MR RA.
ERE A AR FRMITH AR T REEL K
W EARTE IR, RREEAFN. XA
FFKBEAMENNEELZTREATA, LF 1
XA 5 K3 A FE AT, A — X MRAFIT, FH A
5’-AGT TGA GGG GAC TTT CCC AGG C-3 F1 3’-TCA
ACT CCC CTG AAA GGG TCC G5, % FF1E Fl T8
K. % B kA 5 1T A% K (electrophophor

eric mobilishift assay, EMSA) iR 71| & 1t B 45 4 & 4 &
AT R4 A 10 pmol/L, R AFIC £ W1 & 89 4t
R 1 nmol/L. ¥ 454 KRR R (5N &R By,
EYEFICHAZE T KB R %] & DNA 4 & R R &%
W) EIETBE 20min, v L EWEIRA, £ 5% 3
A VBT B B Lk, WA R N R R
BMEMBRA LR, R HFT R £E A/ H
VI b i b 5 B 4T 1) 15 ming £ EARIC— 1
FEARANERERAG, B EHREER S
XEABRKESmin, ETEXATEFETLEERY
T—WE . Kk ImagePro Plus 5.0 & 4473
T AR EE A G E A, B H R E TR
REBMFHEF KB SHRILHEA & A 0IE K.
1.5 GREALUFRNEREBEERB 1 M3 K
R

MMP-1 Fo 3 %z AR F e 4K F SP %, &
HRES B ILH S HT. MMP-1 1 3 £ ERHHE
THRKEHHN 1:200, FAMERERINEE. R E
P, T e 0 M, T AL B R AL FE AT OO R FE
WM RTE, AR 6K, Bk AT 4
~ 6 MNEREAE, BT E
1.6 REBESFRE

SHAEEE 12 BB Z R B SR OE 3T
EXELFNAT, . IRE . F W E D) k.
REFHHKTAL0.5m MEHALE N 10% F 448
REREWEFEZ 24 h, R A FH B, G2
5L AN E G HE 26, XE TEBEHEER
ANYERBERGEINMAS, TELS AT ABEREE .
1.7 GitZEaE

F B SPSSIL. 0 #k AT it A4, R « £
s R, MABLEA  H%, P<0.05 kv £2RH
EEM%E L.

2 4R

2.1 FAITX R MmAS/KFAIE N

S S5 R AETE 32 RENW. mi iR RIR AT,
—HHRIMARAKF LA E ZR . ERIFE 4.8 F
12 J& &K, AR AR HE 2R =2 AR At VT 41 1 AR /K 7 35 9 &2
KT EAEX B4 (P< 0.05); (B34 iT 4 5155
STRRA MR KPP EHEZER(EK D .
2.2 FEEMSTXHHXE T KB-DNA 454 HRIEI

i A X BB 41 7= g o BB 4D 2 AR At YT L% R 7
KB-DNA £5 4 PE 50 798 27. 32 3. 49.47. 90 £6. 74
14,19 2,89 , mAEXT KA AZ R T KB-DNA 454
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M B T SR TR AR X B R 2 AR A VT4 (P < 0.05
A P< 0.01); £ AT 4% K T KB-DNA &5 & 3% 1
SARARX AL AH EL ] 255 ( P< 0.05) « W& 1.

% 1. ZHERRMAKEEWL (x L5, mmol/L)

! SEYS AT 4 8 Ji 12 &
EHRXTRA (n=9)
TC 1.4740.23  10.39%2.65 17.2733.84  24.38 14.31
TG 0. 83 %0.22 3.29 £0.75 4.28 0. 81 6.27%1.15
LDLC 0.59 %0. 18 7.83%1.63 14.13%3.31  19.25%3.81
{KARXIBAH (n= 12)
TC 1.44%0.22  6.55%1.24° 12.63%2.28°  14.74 %2.37"
TG 0.82 10. 26 2.19%0.28 3.1310.62  3.2610.56*
LDLC 0.51%0.17  4.4630.19°  10.13%2.21° 1211 £2.27*
FARAMBITAH (n=11)
TC 1.5740.27 7.13+1.32*  13.1942.35*  15.7242.87"
TG 0. 89 £0. 34 2.3110.54 3.02140.53 3,81 %0.61*
LDLC 0.5230.15  4.7340.83*  10.5942.16*  12.5742.35"

a N P<0.05, by P<0.01, 5EfaxRANE; ¢ h P<0.05 d N P<O.
01, SACARX B L .
1 2 3

NF-x B

wmEt

I ZHREFNBKELZEF KB-DNA LEEEE 1018
HEXIRAL, 2 Amfie B AL, 3 AR AT 4L

2.3 FRUCTHEREEEZEBDR 1.3 RIANF

MMP-1 1 3 & [ FH 1S 5 2555 6 H R B0
F BN TR AR o ik R 2 R AR R ot B2
MMP-1 1 3 PHPERIA (G 5 2 BEAE M8 3 A2 IS =%
Aty T 45 BH M 3R 05 L 7E 9 T, (H A IR AR (B 2)
R X REZH MMP-1 AT 3 5% % B2 B 2 K T g Xt
FRAL AN AR AT 4H(P< 0. 05 Al P< 0.01); 51K /5
SR AR L, AR AR YT 40 MMP-1 AT 3 15 55 B {1 B
BREK(P< 0.05) . W3 2.

%2 ERMTHERLEEAMN | F13 REMNEM (» +
5)

9 A MMP- 1 MMP-3
e it L2 0. 821 £0. 067 0. 857 £0. 061
R R Xt HE 41 0. 587 0. 039* 0. 572 0. 032*

FARAIT 4L 0.311 %0. 031" 0. 358 0. 024™
a N P<0.05 bA P<0.01, 5EfgxtBALLEs; ¢ P< 0.05,

d 2 P< 0.01, SIKAEXTHBA L.

MMP-1

~ MMP-3

2. FRATHEREBERE | M3 RERFM (SP R
. x400) e 4 0 R R LA U X L A
fie T4

2.4 FRiTXMERERENRIN

FeBE T, AR XS B8 ZELRN 1 g o B 2H = 3 ik N R
BH R 38 AR, o] DL P B 4 B A PR B R, B2 R R =i
TRAN B HEAR, AR At VT 20 P B 2 AR 5 B, oy L T,
VLR M B R ek 2D o v R X R 2L L ARG i o) HE 2EL R
A Aty 2R it A P B JELE 3 3l A 336. 91 £63. 60 Mm
219. 85 £51. 75 Hm 1 143. 08 £34. 12 Um. 7= g %R
2 I P 541 i Xt B AL R = A5 A 7T 4 A L B 3
JE(P< 0.05), A% AT 4 1M AN B -5 11 AR Xt B4
FHLLE AR #(P< 0.05) .

3 i

FARABTT AL 3383 R k4 A A ( 3-hydrox-3-
methylglutaryl coenzyme A, HMG-CoA ) i Ji i 4171 1] 551],
H AR B e BE AT BRI ML AR, X As (R MER B B
el R S . ARSI 4 SRR B, AT
MM AR /KT % R F KB-DNA 45 43 T MMP-1 1 3
FIK Je M5 P IR FE 251 B /N T s R o B A S5 s
XTHRZH(P< 0.05), &7 F AT 7 DA i 4% R+
KB-DNA 254 1% PE B MMP-1 1 3 {22181 K35 $T As
fEH

Chase ' W 70 KL, As I 5% K7 KB #)
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T, BRI 2 M ROE A R B R R A, FEAs 1Y
KA. BERET, ZEHET B H p65.p50 5 5H
PIHIE E KB R = AR DUR TR S E T IR
H. MR, 52 fE 7E 3 Bk BE b i e & A = AR A
A IS, 388 5 4 i J T Tk I e A5 L ol R
T B P A, NF-KB 15 DLRE IR, AL A 8% 7 22 48
%, H B 5% H NF-XB I E AL 51, 55 9808 RBLI 5
B B X4 R E I KB T A 45 A TR
1k, I E AN T RS B 7 T S5 R A 1 5, FFd T %
i PR - 22 ) PR3 B TBOR R IR As TR L. AR SEG
SERR I, e X A% R T KB-DNA &5 & 1S M5
TR X HRAH, G ofi A P B JEE R 0 B I R TR g %
FRA, 387~ As B 5 % Rl 7 KB-DNA 254 & P 1
A K.

A5G 25 BRI, v e T BEZH MMP-1 A1 3 (1)
FKIEWHE B T4 (P< 0.05) . Nakashima
U R R, #% T KB BOE B &1 S 4% 1R
F, A MMP R 3E b, %80 & M3 38, 2486550 As
5AREMEF A K. MMP & — 41 [ ¥ 1 B 5
PEMRE Ca™ AT Zn™ PR R A, 3 B A
J P 3 UL B R PN R 40 i, 3R R S 2% IR TR
(2 MIMP- 1) - BA i B ( Tn MMIP-9) 2% J V5 At 2 (T
MMP-3) . BB 5L i 4 & B g AN A . MMP-1 7 As
BN 3 BRI A A ) iv, O GBI JFE 44,
MMP-3 FE [ © @ © O @IKRESE. ik
W R, As BITE RS J 3o 2 th 2 400 i 4/ 32 5
(extracelluar matrix, ECM) 2 2 (1] i F2, 7 As 2RI
REIr BAAS R EBAL, ECM & i 55 B At o B A
[F 1), 24 As BEHRPA 1 98 i S R 1 38 W ECM 1) 2% At it
PR T IR B T, B3 T 1) 41 4 1 A 7 AL
M ITHIIRPIE DRSS, A S S EPT R

NF-KB & ik As SRR RS EER &, W
BN As I6IT BT FCRE AL ASRISH LRI,
AR VT 4 1 AR KT S5 AR R e R ZEAE b TG B B 2
(P> 0.05), B HAZ K+ KB-DNA &5 & 36 1 MMP-1
A3 RIE F i Py R R E 29 BE SR AR T A X R4
(P< 0.05) . HAERHHe 5 T AIMLEIA < =1kt
ITAE N HMG- CoA 34 JE B 771, AT 80 FE 2 IR AR
R AR R (8] P2 B A R, 3 8 v ) PR A 0 28 R

I AR VAR B S5 R 4IRS 5 5 R IR I E A
JRY, S AR AT AT 33 A U D X e ] PR A B RS
SEES R AT IE] NFFKB 3G M. KRBT REA W
S — S HEEH NF-KB 5 DNA &84 5 — %2
BOE 1B, F 1B 5 7 55 /) NF-KB 558 45 & Rk 1KB /
NF-XB &4 = S =] B M i Ao X R IR 152
AT RH A% PRl KB 7E 40 B A% A 15 2 R R A 4 L, 3
Ik MMP (2635, D8 As BT .

AR S R, As FITE 5 #% R T KB-DNA
GEATE TG SRA MMP-1 1 3 (R E B A 5 AR
AT AN e 38 i AR I g i ek 2> As BITE AR, 1 HLiE
AT B E I I AR B i 2k — A% Rl KB-DNA 454
TETE TR MMP-1 0 3 3R3E8 45§10 ECM 2 21 € 42
As SARGEMEBIRIIE R, MR EB7 6 S R
B KA B R A SR — R ) i
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