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T8I AR IR ER AL A SRR EF AT R, AR AR EH M HRE RSB HEHE R

STEE R, BRI B AR A BREXDNA, AR A B R N Ziky 3 A AR, ARFEAmEE R ASBERSE WA T
ARHA., WRALURNARLEEOBRIARNSABRMELPANER. BGR AARXPALALRLEEOHE
HTT ARARTE., CIARAEFEAALEZTABOLAR CT AR A ME(26.9%) & TH1841(9.9 %), A4 £ A
A Gt E (= 7.743, P= 0.005) , SR 48 15627 42 & B3 F(13.5%) & F B4 (4.9%) , £ Hl LA
Gt EL(X= 6.966, P= 0.008) . 5t A B4 EE ORI LR CISET A 5 ¥ B AABS LA £,
1562T 445 & B 7T #k 2 8 WUAE L 3% 4% 5 B 09 & R ARie 2 —,
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Matrix Metalloproteinase-9 Polymorphism ( C1562T) and the Susceptibility to Myocardial
Infaction in Han Population of China
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[ ABSTRACT] Aim To investigate the association between myocardial infaction (MI) and functional matrix metallopro-

teinase9 polymorphism ( C1562T) . Methods A case control study of seventy eight patients with angiographically document-

ed MI and eighty-one control subjects with a normal angiogram was conducted. ~ Genotype was determined by polymerase chain re-
actiorr restriction fragment length polymorphism ( PCR-RFLP) for the common CI1562T functional promoter polymorphism of the
MMP-9 gene. Results The results of individual polymorphisms analysis showed that the frequency of C/T genotype and
1562T allele of MMP-9 gene of MI patients (26.9% and 13.5%) were significantly higher than that in control group (9.9% and
4.9%; P< 0.01).

is associated with the susceptibility to MI in the Han population of China.

Conclusion The present findings suggest that the genetic polymorphism in MMP-9 promoter ( C1562T)

Bk, 1245 K LE AN MMP-9 %
OV R BE AR B Y .
MR &K 23S

i 4 )& 5 A 9( matrix metalloproteinase-9,

P T 45 76 090 H K

C1562T % 7
AN R A R

P ( polymerase chain reactionre-

il

striction fragment length polymorphism, PCR-RFLP) 1%

VIR 5%, i 0 9 B 3 A7 7E MMP-9 55138 1% 1 3
%Ko P T MMP-9 J5 37 X 1) C1562 5K 54 Al &
B MMP-9 RiE KT . B AMRAT R 5T MMP-
9 FE[R C1562T % 25 1 55 76t 0 I3 B R 1 BF 70 0 1%
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PR 43 TR R ARG W 0o FLAE BE R 3 0 %o B 2 MMP-9) 3
R C1562T RAFSHZ, 1T MMP-9 #E K] C1562 £
A5 EPURABEOHEEZE ) O R

1 WRE5FE

HRITR

S HE S B T8 B, H P B 57 B, & 21 B, &
RN AR 5 39 B, BR 1H M 8 BLAE 38 29 1, 4 #
48~ 76 %, FHEH 63.2£10.4 % . L AL LD
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54 WHO ¥ Wic o, R 18 8 8 W iE )R R 3L, AR 1E M
WOEEAREUR LR ZEAELN, HHAETRY
ki AR SE . o BRAE 4 Bl 1 1A B AT Tk B Bk
FAMEHERR O AL Uiy B, 31 81 f, 7 58
Bl, & 23 1, &£ 41~ 73 ¥, F361.3%9.3 ¥, BT
H AR A & K Rk A i &AM, FHEMR AT R R
B R4 SRR
1.2 IEARIEIRIER

V4 A R A E R — B RS
RR#GE EFECRHOERFARL BRE . G ILE
RELBHE RELE NEDE X HG KRE
FAREE DL EE. e = . RS
WAE WAL F Ag AT, MBE. M RS, M & B E XA
BekmanCX-5WG 4 E 3 & 411k % 2 A1 AX, 56 BB AT
OAR A A MW 2K B (OGIT) . 4% &K 5 i 5 B
1999 4F WHO #7247 v A% B i R v £ 7 B 18] i 4%
211. 1 mmol/ L, 2= fE i 4% 27. 0 mmol/ L, 5% OGIT 2h >
11. 1 mmol/ L. & i JE ¥ B $04T 1996 £ WHO #1 & 47
Y J 4 E 2140 mHg F/ 475K & 290 mmHg %
Mk, F & E £ B WA R4 8& n
JEo i E B E(total cholesterol, TC) 5. 72 mmol/
L 7 & fE [E B% i AE, v H il = B9 (triglyceride, TG) >
1.7 mmol/ L % & H it = B8 M4, & AB 1 JE & 48 TC =X
TG A 1 B8k 2 B U FArkH.
1.3 #xRE*®

PLAKE A DNA N R, FI R B A B4k K AL
FIERIY R 435 bp U H B, X =4
HAT IR %114 ) 47 B8 SPh ivEE 477, B 47 7= 97 47 B2 5 4
BERT e k. DNA BV Fh 3% AT # fk i 5 mL, EDTA #
B, K RS % o B 47 % (18 F B 5 AMRESCO
B PR ) N B4R P k4R A H 4 DNA. i 2 W&
AR, R AT U E DNA K E, - 80°CHR .
RAETEEER Ny 8 MMP-9 C1562T L 5 £ ME KX,
Sl LiEE T AE AR, LHETIMHA 5 -GCCTG
GCACATAGTAGGCCG3’, T # 5l 41 % 5°-CITCC-
TAGCCAGCCGGCATG-3 o KAtk & % 10 x Buffer 2.
5 HL, ANTP( % 10 mmol/L) 0. 5 ML, E T# B3| # % 6
Umol/ L, DNA # 4% 0. 1 Pg, Taq DNA % 4% ( BBI /2 5
F)2u, RN EAAKEREM 25 W RMNEH:
95 CHIA M 2 min, /5 94 CH M 455 61.5C i
K45 s~ 72°C ¥EM# 1 min, E A 35 MBI & B,
72 °CHE f# 10 min. R AL 4 K J5, 2% 3% fg 4% Bt IR =
e, BRAL L BE R, B ST U I B A Tl Ak RORL PR
MR R, B R MR R EER AR At
H( A& B QIAGEN /2 7)) 1 Mg, 10 x Buffer 2 ML,

PR % ¥ 1 47 B NspI(New England Biolabs 7\ &) = &
25u, IMREAAKZRAEM20 MW, ET37CIEF 16
h, #1E B R B, P12 2% B R R B R B3k 5, EB
Lo, BREGRFHA T ER. MMP-9 2 FH £ & 47
Y CC # A A (435p) «CT % [F 2! (435 bp~ 247 bp.
188 bp) “TT % [F £ (247 bp- 188 bp) o X H & & 4 JF
Bl R A TeEE R By 8 = ATV ic 4b ., T ABI
377 & & B 3 W F A L DNA F 7, B AE
CIS6T fr iR ERE . FHEREME= (2x 44
FH+ #2A5THR) /(2% T A,
1.4 SGERE
£UEHAREMEFRAR LKA AR, 4
B KR A ¢ B, P< 0.05 48 HitFE L.

2 4R

2.1 PEE—RRIGR BRI

O LA BB 2E RSt FR 2L 4 3] 0 4% 5 98 5
WA St % e I P A R R e I T B A5 2% 05 Th 40 T8
Giit# 2R (F 1, Table 1)

F 1. LAVEFE LR F0 3T BB 4B A I PR 4FAE
Table 1. Features of the patients with myocardial infarction and

control subjects

LU SE 4 o B 4
- (Hijﬁjz; (Xj: 81)
514 (#l) 57/21 58/23
FER () 63.2%10.4 61.3%9.32
R (kg/ m?) 24.31%3.18 3.9812.71
RIS [ B %) ] 36 (46.2%) 33 (40.7%)
mLE [ Bl %) ] 49 (62.8%) 42 (51.9%)
PEIRIE [H1( %) ] 12 (15.4%) 8(9.9%)
o R IEE [ 10 %) ] 22 (28.2%) 15 (18.5%)

2.2 EREBEEQER 15620/T EEEINE
L E SR 5

RABEE MY =9 435 bp, £ SPh 1 1)
J&, T A7 3 R W 1) A 247 bp A1 188 bp WA F B, T
C 23 R i T B DI AL s ATs N — A 435 bp 1 F
Bt. IXMEAFEAE 3 PRl RE AL I AL 4 &+ CC(435
bp) <24 & T CT (435 bp. 247 bp 1 188 bp) - 4 & T
TT(247 bp #1188 bp) » AR KM MMP-9 ] TT %A
RAZ(E 1, Figure 1) o 74558 WA 2( Figure 2)

2t Hardy- Weinberg M) & FERL 56, BT 700 R MMP-
9 HE[Rl C1562T A7 s 525 PR B A £ 1) WL 5% i 0 1 22



CN 43-1262/ R H [EF) ik hE b 24 £ 2005 F26 13 556 6 3 777

EERTEZBMN, 5 Hardy Weinberg “F1i, K 0 &
FR A B ONUEFEA 1562T 25 7 3 K A%
I3 A5 5 0 IR AH HL B T GRS (= 6. 966, P

= 0.008) o CoLAHAEL CT FE K B 451 % 556 41 Lk
WEFWAGIEZE (= 7.743, P= 0.005) . W
# 2(Table 2) »

xz2. OLAERAFMGRBEEREEEOR 9 £F C1562I ERBMFMEFRNE S
Table 2. Distribution of C1562T genotypes and alleles frequeincies in patients with myocardial infarction and control subjects

EYropitl A
g A Gk
cC cr Ny C T
%of HLZH 81 73 (90. 1%) 8 (9.9%) 0(0%) 154 (95.1%) 8 (4.9%)
Lo UL ZEAL 78 57 (73.1%) 21 (26.9%)* 0(0%) 135 (86.5%) 21 (13.5%)*

a N P<0.0l, 5xtIBALE.

1. REBERN~IRAEFEEEEK 14100 bp DNA
Ladder, 224 24 CC J&[F AL, 516K Cr £ FHE,
Figure 1. Electrophoresis of PCR products

140 150

G GT GGC GC AN GC C TATAA

CT

i Al
| \V/ | / J_\ﬁk\ i

B2 CAERBEERERBRERE CT £FERE
Figure 2. CT genotype of MMP-9 with myocardial infarction

3 it
2 9 7125 5 extracellar matrix, ECM) & BB P fig
R RS2 OIMEFRRAIRERRX, BRE)R

25 ¥ ( matrix metalloproteinase, MMP) A& — Ji%& X} 41 ffd
AT R S A R S I AR A P TR A A0 1 B B K AR
B, B0 FRANE T, KA RAFE, 76 1E% AW
HAHRIEE KK RIE, (HAE— 2 1E 5 sl 2 M
FENE T RE . EET R EY, MMP 1%
KRS T RS 5 2 0 L R R B AR, A
5 70 M0 O F7 358 L B KRR AL SR B kA N S
I AR A 2, TR L AE IR 2l ok ol B s A4 19 A R
R B EEE (Y,

St O WU BT ) & AR5 e R 30 ok 06 5 Al AL B
(IR A 0, GH ARSI A2 I B (1 S R i 4y, HE
BAR 5T o T sh kSR RERE AL B0 R 2R R B RN T R
YT 1 I SRR T B s M, S R R B
FEIPE, R A P A0 35 0 1) i R SR R T B
IEPEH A A e B, A IE ¥ B ik B 40 i o0 32 5
B B 53 AR AL T AR A, RO AR AR, Gl Ah
JoR PRIt A i A B B 5 T i 2 5 B0 U K 1 R
Ao AR B KSR A A B B N 78 5 i R R O R £ 4
B R E R e e 5 R EREEM AR, L
WA 15 B R AR P (0 P R 55 IR R 43 B T, — L
BEH ) 5 ¥ 52 35 Bt 4, B AT S 850 A, R A I
BIE K, 5]k i 1 %, FECONIEEIE. MMP HE
W0k 4401~ T L A P9 5 0 L 52 06, T Bl Bk ke
DB 3 22 1 [ AR 2T 24 M R 358 U R P 58 i 5 25 T A
93, AT AT T 2 ME 75 K o 3o 20 Jok 946 4 s 44 1) 25 2 [
RZ— . MMP {E A B4 A 4m i 20 32 J5f i 5 228 A i,
SO UL % R @&z g,

F R4 8 E A B MMP-9) /& MMP [ 3 E R iR,
2 I 7B B A i 3 R A 43 b P B 2 L F) MMIP, LA T i
JERRAE K, 7 T8N 92 kDa K/, iEHIRE G
4 84 kDa, fE R Z, A4 iv. @ @ OB I
J AR B B . GG iR A B AR B B i
FET Mg 1) 2L 4 B 4, MMP-9 1] DA v % B4 i
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R J5R, AE LA P A | 98RE B« B ik 345 A5 7 728 T il
RS . %I B, AR Sh Y5k
FERE AL 2 ik 7 i MMP-9 % 1K B & & F 1E % sh ik,
MMP-9 [ 53 figt & 1 2 7 F BB X g 5 A 0 il %
KA TR X . $27 MMP-9 7] 8 55 76 4R 3l ik
PEHRS P A WUREE R R AR R B

LT MMP-9 J5 3 F X ) C1562 %K R 4% ] 1@

T 50 MMP-9 1 25 R 3% s i PR 1 -5 B0 MMP-9 3Rk

FKPE i, 5 15627 S84 28 K 35 1f 35 MMP-9 7K~F
B, MMP-9 JE [ C1562T F5 R 2 251 5 7 4K 30 ik
FERE AV R B UIAE 5%, 32 42 DL 56 T MMP-9 %2 [F
L M5 DU B R IE >

AT T8 BRI, 78 5.0 ULEE AT 5 2 MMP-9 2
(Rl CT 2 R 431 2R ( 26. 9%) m TR A(9.9%), P
HEME G E X (X= 7.743, P= 0. 005), 0L
FEFEAH 15627 &5 o & R A 2 (13. 5% ) 1= T % R4
(4.9%) , WéﬂfﬁﬂmﬁéﬁﬁMiX(X = 6.966, P=
0.008) . &5i& LLAEWE FudikiE T 55 r 5 [ n] 5] #2
MMP-9 %%ziibn F7r C1562T FE R R e T k-
W MMP-9 Kk, R 7 T, 32800 VST
KA. MMP-9 ZE[K] T 254 5 K] 7T g A2 O JULASE FE 38t
%Eﬁiﬁﬁﬁﬁﬁﬁﬁz* = EE?ZKI%}/J\ﬁZMﬁ

Fo, ARG A X HR A, MR By KA A Bt —
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