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[RE)] HY BIEREREAMI(MMPmMFEALEREARHFRBR SA/6A EEHS2HEEKRE
BIEACSMER, ik ACSH 13541, %4 71 #i. ¥E MMP-3 i KF, 3% MMP-3 j3 31 F KB EH W
FF. T 5SA/6A 8. R ACSHh AMI T4 K MMP-3 it # 7Kk & Fxf B4 (P<<0.01), MMP-3 %R
BHFRSA/6A BBHEMEEH(SNP) MENKAE ACSHMMBAN I HA KT ¥£ % (P<0.05), 7 ACSH
hSA S EHERE F A (P<0.05), ACS 4 5A/5A % H & i #% MMP-3 % BE & F SA/6A B[N % #
MMP-3 3k B (P<<0.05);ACS 4 5A/5A+5A/6A X H & fii 1§ MMP-3 ¥ BE & T 6A/6A %[5 & i i MMP-3 % &
(P<<0.05), #FTEEF logistic BASH , RRAH . K AE fAE SE R B ME N ACSHERBREF,5A/5A+
5A/6A EEB(OR 2,11,95% CI 1,23~5.11,P<0.0D)JFR ACS RmM M EREF. WM M A SMEH
ERARW AN 6A/6A EH SN ACSRHFERKE (P<0.01), & MMP-3 REHBzh FX K SA/6A ZHHR
MMP-3 S K E AR5 ACS RAFm BV A% MMP-3 % k FRHEE SA/6A BB FRMEEHNER:RAS
MMP-3 % H 5A/6A ZEMEX ACSEHAMRINER .,
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Serum MMP-3 level and MMP-3 5A/6A promoter polymorphism in
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[Abstract} Objective To investigate the association between serum matrix metalloproteinase-3 (MMP-3) con-
centrations and its 5A/6A promoter polymorphism in patients with acute coronary syndromes (ACS). Methods A
total of 135 ACS patients and 71 control subjects who were free of ACS symptomes were enrolled. Serum concentra-
tions of MMP-3 were measured by enzyme linked immunosorbent assay (ELISA). MMP-3 promoter gene was
sequenced and the 5A/6A polymorphism was analyzed. Results Serum MMP-3 levels were significantly higher in
AMI group than in controls( P<C0. 01). The distribution of MMP-3 single nucleotide polymorphism (SNP) genotype
was significantly different between ACS patients and the controls (P<C0, 05). The 5A allele had higher frequency in
ACS patients than in controls (P<C0, 05). The 5A allele polymorphism was strongly associated with higher serum
MMP-3 levels in ACS patients, Serum MMP-3 levels were significantly higher in ACS patients with 5A/5A genotype
than those with 5A/6A genotype (P<C0. 05). Multivariate logistic regression analysis showed that smoking, hyper-
lipidemia, diabetes, hypertension, as well as 5A allele polymorphism (OR 2. 11, 95%CI 1. 23-5. 11, P<C0.01), were
independent risk factors for ACS. Carriers of 5A allele with smoking history had a significantly increased risk (5-fold)
for ACS compared with nonsmoking carriers of 6A/6A (P <0, 01). Conclusion ~The MMP-3 5A/6A promoter
polymorphism and increased MMP-3 level are significantly associated with ACS attack. The MMP-3 5A/6A promoter
polymorphism exerts effects on serum MMP-3 levels. Smoking and MMP-3 5A/6A promoter polymorphism have a
synergistic effect on ACS. These data suggest that MMP-3 be a useful marker for ACS, and play an important role in
the induction of atherosclerosis plaque rupture.
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St BkEE 4 fE (acute coronary syndromes,
ACS) £ LA TR 3 ik 8 B B 40 5 e i W 8 12 1ok, 4%
ERESWAT LM EE BRI bRk E 2R 8 —
HAEREBIE,ACS SRR MO NERAE
Y ELBRIET ARE 1/30, 46 o5 2R (ex-
tracellular matrix, ECM) i) P i 5% 2% T 2 Bk o6 HE
4 (atherosclerosis, AS) R A X B EAN T8, ¥
R4 RE BB (matrix metalloproteinase, MMP) &
— 4 ] fE A% ECM 4y TR 5 89 N KB R %, 3P
MMP-3 B kBB R AR RBHIR P
BICEER, AT HAARER T BRHEH T
MERRERN . EERBERIBENEERAZ
— EAMEMNBEEE ACSHERABEHN
MMP-3 £HE 31 F XK SA/6A BBEHRE S
# (single nucleotide polymorphism, SNP) #1717 &
W, %t ACS 8 47 2 1 4 B K 9% 1 -XF B8 6 B
347, 3F 3 MMP-3 7E L 1§ o Rk K P #4750 47,
BitMMP3 mE K FERRERBH FREM
SA/6ABBERESHS ACS M X4, [ At
SMBRBEREENER EX ACSRF R E M
WER.

1 MRREHZE

1.1 =% 2007 4E 10 A Z 2008 4 12 A TR
KEWRBRE+ AR EB.CHARTRR 3 bk R
BE . MEMRAMNEHEANFREETS 5HE. ACS
#135(3 92, % 43) B, FIER (6711008, 3
RITBERE MR RR . CRENFHETRER
mE YR EY & E R S AW, B8R G~
BL(EL—X O ET R FEH®
EZ5048), HIFAXELHESMEE OB
B2 (ACC/AHA WL Widr e . X B 71(5
43, % 28) B, IR (641D, HFEHER 3
BREERAEWHBET IR EES XK
E50%)  ZRE EE OB EEREL ACSE
. ABNZHIRE LB RXNEKEAF, XML
BRR BRIBREEE.FEDERL FHER
OFRBRAE ERRBERE IR ERR.

L2 sktaific HRMRYTFEkEEAN
2555 3h Bk -fik B 3 Bk 4 W 1t 7§ MMP-3 R BE , Ko Atk
AR ABEEI ZI K (R 2R 12 h 5 B4 A # ik
m#PE. MiE MMP-3 ¥k 3 LIRS B & 5 R o 7 i
(enzyme linked immunosorbent assay, ELISA) il g

(FEFEBEEYHRHEARAF). DNA AL ED-
TAK Wi FAEMRERRAGHARELNZ
DNA, & B W& K % %, % 8 2 7 (LI F DNA %
B,—80 CHR#.

1.3 PCRy##ADNA B#HAE SIYhLE
ATAFRAR, EW3I 9N 5'-GAT TAC AGA
CAT GGG TCA CA-3', F#3I#% 5'-TTT CAA
TCA GGA CAA GAC GAA GTT T-3'. RH®
PCR [ I & & (50 ul) & 10 pmol/L #3147,
0.2 mmol/L dNTPs.2 mmol/L MgCl, f1 2 U Taq
By, vI&BN.95CAEH 30,55 CiBKk 30 s,
72 CHff 30 5,35 MNER,. BRI5E 72 CHEfb
10 min,

1.4 KRB PCR RA=YKER 120 bp, f#
i Xmn I BREIERVIBGHITEEY . 7E 5SA/5A 454
FHEEE—4 Xmn 1 #RHIGA,5-GAA(N)
ATTC-3' W EETT L% PCR =441 97 bp 5
23 bpBANH B, T 6A/6A WS FNABEBBEYD.
F 48 PCR =94 A TR F %2 F7.,

1.5 PCR*# XB B 5 EHRBHE Dun-
leavey %07 i) 7 8 , 7 6 B (946 15 /5 547 MMP-3
BIHFXEHEFRMIN. T ABI377 &A1
FEAL b DNA B3Iz,

1.6 @&t $42 [57F SPSS13. 0 &4 #1THIE
MG, AESBRTEEHBHERLER
At 5 AR & B & [E] MMP-3 il 7% % & L8
BREFESMARERY S EEFE L
ARE. HXERNENERMEERARRER
B (odds ratio,OR) /R, HFEFEREH
Xteadr. UMRARATE . SGITERM S
FHEAFHPEHAE. FREREEHE Hardy-
Winberg 45 . R E 28 F M logistic BIAER
. LA P<0.05 AZREHKIT#FEL,

2 4 R

2.1 BHAAH—BHEAEFLE ACSHFHE
B HANNR AREBRERS X BEAME TR %
E£R(P>0.05); ACSHPARMAE . F kSR
BRESEELHE ST RAP<0.01), ACSH
mAgAKF(SEEE M= EFEREQHEA
B EEEEEAHEBEE RNEREREY AT
(CREEA.FAESRBRTYMRA.EZRESE
e L (3 P<0.05;% 1),
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%1 ACSHRMBA—RHN

a5 i FE (<3} 5 1 W 1L FE BRA BM1
) (B/%&.n) (n(%)] (n(%)2 (r( %)) (kg/m?)
ACS 4 135 67%10 92/43 96(71.1) 98(72.6) 40(29. 6) 2544
pogii:k 71 64111 43/28 24(33.8) 35(49. 3) 3(4.2) 25+4
91 TC TG LDL-C HDL-C CRP Fib
n
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mg/L) (g/L)
ACS#H 135 4.8%£0.9" 1.7+0.6" 2.7%0.8* 1.18%+0.29" 7.6+6.0" 4.1+0.9"
pog ¥ 71 4,5+1.3 1.4+0.6 2.6+0.7 1.26+0.34 2.1+1.1 2.7+0.8

I BMIfA i ot 55 30 TC: SR [H B ; TG H ¥ = 8§ ; LDL-C. ik % BE f5 2 (1 A0 [%1 B¢ ; HDL-C. % % ¥ 5 & i B |5 8% ; CRP:.C R

MEA:Fib.AEEAR. 53 BA K,  P<0.05

2.2 PCR-RFLP ## MMP-3 $ 54 jA PCR
TEBIY HE 120 bp KM RER B, ZWER
W alifl, 2R EEN IR Xmn | YIS, 2. 553K
PEME g Rk, MOBAMULRAE L,

M | 2 3 4 5 6

bp

S00

100

M. 100bp #5;1,2:5A/6A 4,
3,4:5A/5A 24 % ;5,6.6A/6A S EH
M1 2.5%HiEMaRExE

2.3 ACSafMmatBmE s MMP3XEHR
BEFR SA/A BREFMESHNERTAE ACS4H
FOt B 4H AP 4 B 2 5 (P<<0.05) ,5A/5A BB
7E ACS 41 % T3¢ B 41 (P<<0.05),5A/6A B H 7
ACSH B T X A (P<0.05), HAMZKRBFE
Hardy-Weinberg SF-#(3 2)

2.4 MMP3 EARB35HNACSHARARAY

44 (P<<0.05), i B 5A/5A+5A/6A % H & Hi %5
BFstBA(OR=1.36,95%CI 1. 08 ~1. 72, P<
0.05;% 2),

2.5 ACS & T 41 i) MMP-3 o 7 % 69 b 8
ACS % W 41 o fin 1§ MMP-3 v i ¥ {E 28 % X A
(n=71,(34%11) pg/L), BFBER.LLEHEn=
46,(37+13) pg/ LI E5MBA KB ERIT#ER
(P>0.05), #xtFxtB4A,3E ST B w0 IE
WH(n=47,(42£14) pg/L15 ST B2 E O
B (n=42,(69£34) pg/LIE MMP-3 ifi # ¥
B EEARP<0.01),

2.6 ACS#4 MMP-3 X B £ KB % & i) & % MMP-3
WA E ACSH 5A/5A 5 5A/6A B ix RI4 8]
miE MMP-3 3k E BB Gt %# % 7 ((65148) vs
(47122) ug/L, P<<0. 051; ACS 4 5A/5A+5A/6A
5 6A/6A EHEIH H i F MMP-3 ¥ B 304 4i it
23 B ((52+32)vs(42+25) pg/L, P<<0. 053,

2.7 2Bk logistic@BEIHN HEEBHRWTR
FER BT, AR, RE, 5 A8 M AE . 55 R
5, B E,5A/5A+5A/6AE R EER(X),H
X ACSHENFRER (YY), #1TEBH K logistic {15
AT RARME. IS IME WRB . RLER
ACSH X ERBKREF,5A/5A+5A/6A HH M
(OR=2.11,95% CI 1. 23~5.11, P<<0. 01) fh &

ME oA EACSHT SA FNERAERTHR  AcskmunraRETF(E3).
%2 MMP3EEAHFEMSARTEARE
i n 5A/5A 5A/6A 5A/5A+5A/6A 6A/6A 5A S
ACS 4 135 19(14.07%) " 49(36.29%)" 68(50.37%) 67(49.63%) 0.32°
bogi:b:| 7 6(8.45%) 17(23.94%) 23(32.39%) 48(67.61%) 0.20

HE5A FIR=(2X5A/5A BEMFE+1X5A/6A EEBKE)/200, H3RAWLE, * P<0.05



PIEEFIBEERRAE 2010F 128288 F59% F68 Chin ] Mult Organ Dis Elderly, Vol. 9, No. 6, Dec 28, 2010

* 519

%3 ACSERBETHSET logistic A4
ERHET

5A/5A+5A/6A

OR 95% CI

2.11 1.23~5.11
3]
4 B it A

WR%

2.49~10.84
1.76~4. 43
2.54~8. 24
5 1

2.88 1.40~5.94

2.8 MMP-3XH 5% FK 5A/6A 3 A1 5AM
#ACSHARENH FARREE. BE A%
3% R M 6A/6A RN % H A KB ACS
B, K318 % 6A/6A K1 E &R R BB
6A/6AZA 4 fEHIRK B ACS, T R 46 3 #4 5A
SHEEERF BB 6A/6A FAH 5 1
ACSEBRNAR,  HABEXER(P<0.01;% 4,

3 i #

MNBEHEEREENEREME ACS HR
BERM.FERAKBAEARRBEN, FE M/
R R, B A7 H0E MR R, S BOER
kLR ATLHEY, U ACSHELEET
REEBREELRER N RBEEA X, FHR—FEE
B T MBS B A AR R T 2k 3k
HEZE. S TREREQETE KT ACS#ES
B & W RS R E SO i F SR 855
AU, IR 63 Bk SN K TR B I K A B 0
L EIES KRR, FH R AR ERRA
MMPEEZH KRB EHEER®, FRAML
g a0 ECM FEAR 38 BEW /D X 80 B SRR £F 4
EXME RO EERE., miWH MMPs &4, 7
32 7 3 Bk ot A AL BE AR B B E 1, WA R R SR
RAEST, B AR 3 B R B B A %

REVHENRETELEMR,.BNELEARAS
FHhYEKE,

MMP 2 23 MEABRMBRE, TUSH
KEB.AUKE. EXR2B8 BEUEXREAR
REFREHE, B TFEMLE, & MMP#
RAERAMER S GiK BLER G446
X B Pexin #£ X, MMP-3 @ MMP X ik £ H &
HEM—Fh, XFREFEE E-1 (stromelysim-1) , i
HEHEMTF 11922.2—22. 3, AEY S, T8
MR R B ECM /9 K38 4 /i 4, R Bt AT LA 3%
% MMP-1, MMP-8 MMP-9 i E#, St/ & 5
ECM i % f# i1 . Lancelot U §F 52, MMP-3
AEAFSRRERREEEREL. Ed RN
mRNA %432 , Henney %12 % 81 78 IR 50 Bk 36 # B
L BE b £ £ MMP-3, MMP-3 R R F R
SHHNAEREEE, MMP3 TR ETEIEMH
ECM. IS A EEEH  ERERBE, ¥ TH
2, %4E ACS,

MREHR MMP-3 REZHFREEHTREU
S ERFEFS AT MMP-3 EEHMHERID, &
WRE K MMP-3 #HE S FREZSBHETF 1995
FHRE Ye ZFREBE, E4XAREHTFREHR
HONEEHMAE ,AFRP 1612 5A/6A L TF
MMP-3 J3 8 F X, h % K E Ry B, B
FREFEE S LW 1612 bp LEH 5 A — R FTREE
FAOMFLERZESE 6 M —BABRE A
RSN ER.

&% MMP-3 -1612 5A/6A EEH T EHE —&
BERTHERERR. FEEIRZESHSEH
DMERFHEE, BRI, 6A/6A B E A5
MEFREEASRGRYAE X, T SA/5A R5A/6A%
HRMSHEMEREOFNRYE R, 6A/6A EH
BER BRI AE R, M5A/5A M SA/6A &

%4 MMP3IEBREHTFE SA/6A B S5REI ACS K Z MBS H

MMP-3 bog: ACS 4
% 15 OR 95%CI P
e 3osFi) (n=71) (n=135)
x 6A/6A 34 25 1.00
x 5A/5A+5A/6A 13 14 1.13 1.041~1,514 <0.05
-] 6A/6A 14 42 4,08 1.842~9.038 <0.01
H 5A/5A+5A/6A 10 54 5.01 1.822~13. 802 <0. 01
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HEE O MEFE KRR F ., MMP-3-1612 5A/6A
EEMMNTANR-1 RN THAR ., EERLRFRR
. AEESBER,EA A SUERABHFS
CASMERML, EAFRNRERREINELE.
7 BV 20 B 5 L4 i L R R 4T 4k 4 B b 34 B T
3 EREHOT, MMP-3 7E R0 BB R BE AL BE SR B9
EREAMRMPREEMRM. 5A/5A FISA/6A &
EAEEOUESE RS, AR EEZ 5A/5A
5 5A/6A BEA K MMP-3 B RAEBEREESR
HRBEEREALSHRE, NTIRRMA/NE S
THRNESEEMRELR), T 6A/6A EHBK
MMP-3 RikKFEM S FHBHRRERRE X
EREONRR.ERENKAMBS(OHAER
B, BR¥ENHRAKABE SASLUEERA
FABERAESEONER G M A EREF,
SR REMaMN.

MERF 5A/6A ZEEMEEBMEFHEH
I S A 347 H ¥ MMP-3 mRNA f1& G0 HF 5
BB SAMEF# MMP-3 WK FRE.ETRE
#,6A & FH MMP-3 K F&E" ., X#R
5A/6A AW ¥ HEE MMP-3 33, N1 %
HERF MMP-3 EE B A ks MMP-3 K P2
. 9E¥%+ MMP-3 K¥ % MMP-3 £#HF 3 FX
W5A/6A EEKMER, RHECINERKRES
MMP-3 £ H B 3 FX S5A/6A £5H B FHxE.
HBIRRR,AMI & UA BE L1 MMP-3 % 5 &
FEHBREHLOZEEERILE LROANRD,
BT MMP3BERAERBTFRERS BN %
PEE L ACS B B A Sk AL IR A B A
AR SS, 7T B v B MMP-3 58 30 A I » 18 98 55 K F
MMP-3 # & . EAHBFH$,ACS 4 M MMP-3
BEETMEA (P<0.01), ACS T4+ AMI 4l
# MMP-3 % E %% T3 B4, H UA A 5%
BAN MMP-3 KEHBRELH¥2R, THHT
UA B EFHE AMI & E M3t E, MMP-3 B
HOA f % 8 4>, B0 3R K A X 8K, e Sk, UA
THARFEMR/MMREL T EERTHOFEHA.
B MMP-3 IESR K FA B ¥ RABERER, 5
ACS EHZ AMIWMELFEMR,ESE ACSH
L AETT PR T4 E A MMP-3 M1EA,

FHRERESLRVER B . BRBLEH

MMP-3-1612 5A/6A £ & ¥ 5 MMP-3 il & ik ¥
2IRHXBHIAN 6A S5 H A N WE N
5 i i MMP-3 B ¥ B 8 0% % ; i B {UE L8
Zh,mE MMP3 B ESRREHE A MHX
(r=—0.39,P<0,05)0%,

AR AT EEE logistic B4 R REAR . &
Bl SERA R ILE N ACS W EERRAEE,5A/
5A+5A/6A #EE B (OR=2.11,95% CI 1.23~5.11,
P<0.0DIRR ACS KM ERE R, B
MMP-3 (IR S Bk B L R MR A A EE
BIfER.

AR TR B Bk B R L IR ER AR
Z— AMRE ACSHAFIIHRPRARHES
MMP3EHZAHX—EE-FREHEDREZR
ACS &L, REEHEH SA S BERERARARMA
B 6A/6A BR AR BRI ACS & 5% B KB ; R
I BHOA/ALHERRRMABE W 6A/6A ZEH
4 fERRBL B ACS; TR E B # SA SN EHEE
BRRIHBEH 6A/6A EH S FH ACS RRNAR.
HAE B HL B T BB R B RO M SA B EEE
ACSERRMEHR, BARRIELTETHRY
THEE%H MMP-3 & H it MMPs %K #) %3507,
i SA {75 & MMP-3 #1% #F , 38 hn o 8 P9 58
RE SR, SBERHEN, 58 ACSHELE.,

A SR MMP-3 8 RE 34 35 Bk 3 # 58 1L B Bk
MEHAEAEEMNER. KEKQR MMP-3 [ %
Bt LW ACS A —E ML AME, % MMP-3
AR ACS HBH 2 Wi RERGE Y .
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