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(5 E] BN HRiTaFLiReBEaio(MMPY)KFR AR —1562C >T % Ath 45 /R kb ok fis 5=
(I AABZ LU X F, ik RMBRG TR, SFLERELMEIS B 284 4, A0y LB EF BT
(TOAST) 27 5 A Zh Bk B AR AR AL A8 T ax, (AT) 48 91 4 3 Bk Ja T (SAD) 48 150 4] Fo s VR M it 2 (CE) 28 43 41,
AR A R ARG 226 ) A 3T IR, KR BEER S 9% R IR ik A0 e i MMP-9 AR T | A B4k RO -FRR)ME B R
% AP AWM MMPO B - 1562C >T ey A B A R IS 406 75 MMP9 /K -F B 3 & T % B 48 (0. 308 +0. 033
mg/L ¥ 0.087 +0.011 mg/L,t =7.813,P =0.000) , L AT 28 CE 202 % % T SAD #1(0. 350 +0. 030 mg/L ¥t 0.261 *
0.029 mg/L,t =4.156,P =0.001;0. 317 £0. 043 mg/L }t 0.261 £0.029 mg/L,t =2.877,P=0.031), % % ¥ Logistic &
VA5 R, f i MMP-9 /K38 3552 1S 694k 5 & % B % (OR:1.012,95% C1:1.007 ~1.016,P <0.01) , IS A X H &
(x* =3.558,P =0.058) fr 542 L B (x* =3.567,P =0.059) M £ 53 FBA X B M 2 AT Aozt pE2a < &) A& B A
(x> =5.097,P=0.024) fo S5 L B (x° =5.439, P =0. ) M E A LR EZF AP AT CT+TT AR AME R E 5
FAF B (24.2% W 13.7% ) ., % % & Logistic B2 A7 Z.& \MMP-9 & B - 1562C > T % A5t 4F & S o bk i 2 ¥ 49
ML B & (OR:0. 821,95% C1:0. 622 ~1.059,P =0. 124) {2372 AT #91% 3 /% B % (OR:1.768,95% CI ;1. 178 ~
2.677,P=0.007), &5i& 4ER#% 1S BH R MMPO R-F3E & L AT B4 &R A 2% ;MMP9 A B -1562C >
T 3A5ME%ERKAFISHLELNRMRN TS AT B BF A%,
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[ ABSTRACT ] Aim  To investigate the correlation of matrix metalloproteinase-9 ( MMP-9) levels and MMP-9
- 1562C > T polymorphism with acute ischemic stroke (IS) and its “Trial of Org 10172 in Acute Stroke Treatment”
(TOAST) subtypes in Uygur nationality. Methods A total of 284 patients with acute IS were enrolled using the meth-

od of case-control study, based on the standard of new TOAST classification, 91 patients were atherothrombosis (AT) , 150
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patients were small artery disease ( SAD) and 43 patients were cardioembolism (CE).  Meanwhiie, 226 age-and sex-

matched physically healthy subjects were used as control group.  The levels of serum MMP-9 and — 1562C > T gene poly-
morphism in each group were measured and analyzed by enzyme-linked immunosorbent assay and restriction fragment length
polymorphism. Results The serum MMP-9 level in the IS group was sigrfificantly higher than that in the control group
(0.308 £0.033 mg/L vs 0.087 +0.011 mg/L, t=7.813, P=0.000). The serum MMP-9 level in the AT group and CE
group were significantly higher than those in the groups of SAD (0.350 +0. 030 mg/L vs 0. 261 +0. 029 mg/L, ¢ =4. 156,
P =0.001; 0.317 £0. 043 mg/L vs 0. 261 +0. 029 mg/L, t =2.877, P=0.031).
sis showed that the increased serum MMP-9 level was an independent risk factor for ischemic stroke (OR: 1. 012, 95% CI.;
1.007 ~1.016, P <0.001).
and allele (x*> =3.567, P =0.059) of MMP-9 —1562C > T between the IS group and the control group.
were significant difference in the frequencies of genotype (x* =5.097, P =0.024) and allele (x* =5.439, P =0.02) of
MMP-9 - 1562C > T between the AT group and the control group.
significantly higher than the control group (24.2% vs 13.7% ).
MMP-9 - 1562C > T polymomhism was not an independent risk factor for the IS group (OR: 0.821, 95% CI. 0.622 ~
1.059, P=0.124), but it was an independent risk factor for the AT group (OR; 1.768, 95% CI. 1.178 ~2.677, P =

Multivariate Logistic regression analy-

There was no significant difference in the frequencies of genotype (x* =3.558, P =0.058)

However, there

The CT + TT genotype frequency in the AT group was

Multivariate Logistic regression analysis showed that
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0.007). Conclusions

The serum MMP-9 level increased in Uygur patients with IS, especially in the patients with AT.

The - 1562C > T polymorphism of MMP-9 gene might be associated with AT in this studied population.

ASTTEVAL, Bi2e o A BRON VBB T RS0 (19 2
A H b R i i A5 H (ischemic stroke, IS)
87% ;1S JE— P IZ 2% 1 229 DR , L R It v
e PSRN R A EAE RS R, ESMEE DTS
IR, 54 J@ 25 P 9 ( matrix metalloproteinase-9 ,
MMP-O ) 2k i A% i 1L 5 3 #4920k 7 f 6 TR 3, 3
285 3Bkl RERE AL O U 9 2 AR G
{HE A O MMP-9 PR 23850 5 S0 I 5 AH 5.
KRR M A 2, 84 TR WA 45 IR AR
MMP-9 7KV e e [A 22 3851 5 2t 1S AH S 1Y STk
3 . AW B AR MMP-9 /K7 & MMP-9 3 [
JRBIT - 1562C > T 1 2 25 158 i 4 5 /R e N ik
L A A v AR DG

1 X&MAE

1.1 HRI&K

W& 2010 £7 AZE 2011 £ 7 ALEHBEER A
FE-MEERME AL ERFTAEER
WA NFHER AT Rk IS B4 (1S 41), # 284
B, o B 163 ], &M 121 ), F 45 44 ~85 ¥
T3 67.52 £13.28 . M AFRAE (1) F54 2010 £
(PEAMS MWD b E) B AR 3
2 KB CT A2 (B )MRIAE S (2) Bk AR, FEXR
72 h W\, RAE 2 M R ZE 3 %97 (Trial of Org
10172 in Acute Stroke Treatment, TOAST) 4 A AR
L IS U h 3 AN T4 3h Bk I AR AR AL i e B
& (atherothrombosis , AT) 4 (AT 41)91 | ; /N 3 kR

7 (small artery disease,SAD) 41 (SAD #41) 150 ;&
TR M B A2 2 ( cardioembolism, CE) 41 (CE #41)43 ],
HERAR . (1) E b B 4w B KR B R B M2 oy
(2)PEA = E SRR R A T ] K A 1E A MG ALAE B
RO ) FHESEF EHEL LUK ER
Ze B e VRO 5 (4) M ot B 2 A K
P N2 4 36 9T 5 (5) &R0 R ot 3k B R MR
W, B KR BCHE R B 5] AR B AE B | o A
BB T e K P AR B,

MEBAKFRNAE ERTERERITS W HEE
A 5 bk o Pk 2R P 4 AR M R AR R AR I, R
Ji A e 2R B B kit , 42 o E A B L BB A B
kA At R4 226 B, HoA B 124 B, Lt 102
7], 40 ~83 ¥, 67.86 +11.74 %,

WA A KB EFEHRBELERFTHX 4
ERBEAN, TG xR, HEZmEREFR, A
REHEERKFDEER2FEME,

1.2 ERERNHE

8 i R SR R P E & SR B 34 46 B 2010) ¥ BT AR
AT BB RO R R 2007 (B 2 BN R R B b 4R
W) BT AR fg L E R A 2007 4 ( R E R A L
fe ¥ ik te ey ¥ AT Y, BB L TE B R
WELFHEERE L U E R > 1 4 RE 4 =2
W/B L BAERWIEE >100 mL(MH % T 60 g 28),
Pk EeE . hE ER WE, T E KR 4E 3 (body
mass index,BMI) ,BMI = A & (kg)/ & &*(m’) ,

1.3 MiF MMP-9 I 4% & i A5 7K 46

ZRFHREER 12 h, KB = KA IE 7o,
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A 25 BE Mt B (fasting plasma glucose , FPG) | H i# = B
(triglyceride , TG) | % fiE.[& B (total cholesterol , TC) {5
JZ Jig & @ 2 [E B (low density lipoprotein cholesterol , LD-
LC) & % JE Jis % & 2 % (high density lipoprotein cho-
lesterol ,HDLC) ; A7 4§ A7 35/ /| B A Olympus /A 7] #Y
2B EPLFE 2PN, fEF MMP9 A F %A
B Bk % 7% W % (enzyme-linked immunosorbent assay,
ELISA) & , 1 & W B % B R&D A F
1.4 MMP-9 R -1562C > T SR
FREZMBEMBFEK L2 mL,E T4 KN
B ( ethylenediamine tetraacetic acid, EDTA ) 1t % %
#, -T0C K, KA 2 A& E 4RI A & (b
THRTAEWKAARAE)WEEEA DNA, 5l
Ml AT & A B 3E JH Primer 5.0 B (& K
Premier A& ) #ATH| ik it, b EEAM IT R AR
NE Ak, b T F F 5 -GCCTGGCACATAG-
TAGGCCC-3', T i 5l 4 ¥ %] : 5'-CTTCCTAGCCAGC-
CGGCATC-3', R & B KB -IR ] 1 Bk B %
7 M ( polymerase chain reaction-restricted fragment
length polymorphism, PCR-RFLP) F A M £ MMP9
EHEHFX -1562C>T H& M, REAER . &&
26 wL, 2K DNA 2 uL, b T#B 414 1 pL,
10 x Z W i 2.5 pL,dNTPs 0.5 pL,Taq ¥ &8 0.5
U, &Gk FARIEE 26 pL, § 3 4% #.95C
5 min, ¥ A JE IR ,95°C 30 s,65.5°C 30 s,72°C
45 5,35 MEF & J5 72°C A 7 min, PCR P4 4
F1. ARMRH—RIERZRIELR

Table 1. General clinical data comparison of study objects

.. f# Fl PCR 7= 4 45 43X 7 & ( Qiagen A 7], f£ &)
HA4T4 10, & H Fermentas Life Sciences /A ] R %] 1%
WY B Pae | 3t 3 89 MMP-9 2 H /2 55 F 435 bp
FEBATEY 24T, B9 R MR % 20 pL,10 x &
W 2 wL,PCR P47 10 pL,Pae I 5 U, W& K 7.5
WL,37°CEE Y 4 h, K 2% 37 fls ¥5 E f W 0k 2 A,
100 V .7k 35 min, 4 & LT E LR,
1.5 Sit=ZEHiE

ARHER K -3k BB R, BE AT R A SPSS
17.0 P E #ATAHE, M IES A 8t & H R
Pla s R, AR WBCR A LR A5, £ 4
B B EEF Z 00 T RN E %
(%) R&,HELREXA X ok, ZEE AL
Hardy-Weinberg - # & Z# Io Bk R K M, R
. (odds ratio, OR) & H 95% ¥ 1z X 8] (95% CI) %
TR E, AT 4B E S & b
FAE R WX H % B £ Logistic B 3 44, MU P <
0.05 K =R EAHFZITFE L,

2 # R

2.1 1S AAFAxS BRLH I PR 35 13 L 32

IS 41 5 %) HR AL A 0% 000 AR T 4 5 B PR s o
S PRI H I R B A % R A A A E
B JC B B E2Z S (P >0.05), IS 2H 69 & I SR
SR v R T AR IR A X R AL (P
<0.055 P<0.01;%1),

IS 44

oM IS 2 o
(n=284) AT#41(n=91) SADZI(n=150) CE4l(n=43) (n=226)
FW (%) 67.52 +13.28 66. 36 +10. 28 68.42 +10. 21 69.62 +9.71 67.86 +11.74
LB 163(57.4%) 51(56.1%) 87(58.2% ) 25(58.1%) 124(54.9% )
IBM (kg/m?) 24.20 +3.34 24.57 £4. 60 23.19 +3. 40 24.86 +2.90 23.90 +4. 17
ey L9 (3] 179(63.0% )" 61(67.2% )" 94(62.7% )" 24(55.8% )" 88(38.8% )
B PRI (1)) 66(23.2% ) 22(24.3% ) 36(23.7% ) 8(18.6% ) 38(16.6% )
WA (5] 102(35.9% )" 36(39.6% )" 51(33.7% )" 15(34.9% )* 58(25.6% )
I (1) 56(19.6% ) 19(21.4%) 26(17.2%) 11(25.6% ) 42(18.7% )
TC( mmol/L) 4.65+1.08 4.71 £1.13 4.46 1. 12 4.33 £1.04 4.37+1.01
TG( mmol/L) 1.63 £0. 65 1.67 £0.72 1.62 +0. 68 1.59 +0.46 1.37 0. 66
LDLC( mmol/L) 3.20 +0.61° 3.73 +0. 84° 3.19 +0. 78" 3.24 +0.55° 2.46 +0. 63
HDLC( mmol/L) 1.12+0.25 1.21 +0.31 1.22+0.35 1.29 +0.36 1.07 £0.36
W i (mmHg) 145.57 £22.22 149.55 £20.16  143.08 £20.18  140. 15 +23. 09 129. 61 £17. 40
#5KE (mmHg) 83.52 +17.12 88.19 +13.94 85.32 +16.22 79.22 +16. 38 75.22 £21.69
8% ( mmol/L) 5.31 £1.62 5.57 £1.42 5.98 £2.11 5.38 £1.02 4.61 +1.82
MMP-9 ( mg/L) 0. 308 +0. 033" 0.350 +0.030"  0.261 £0.029"  0.317 £0.043" 0.087 0. 011

aH P<0.05,b K P<0.01, 5% BRZH Lh A5,
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2.2 MMP-9 EHA -1562C >T EFE

PZH B S0 5 B FE R AL 73 A, 28R 7 R S 29 4
4 Hardy-Weinberg -7 (x* =3.249,P =0.071;%° =
1.858,P =0.172) , &M ¥k A 7l — &, PCR ¥
W2 Pae | NUIRGRGVI IS , 530 3 Fh AR AL, 4fi
BT CC(IUA 435 bp 1 &) 247 CT (AT W
435 247 188 bp 3 Zii¥) s 4G5 9878+ TT (W] UL 247 |
188 bp 2 &4t ; & 1)

B 1. FR#IME R LI EeEE L] B ik B
2 CC % M & DNA Marker,

Figure 1. Enzyme result of restriction enzymes

1.4 CT %2 5 TT A3

2.3 ISERHEZILAEZENIME MMP-9 KT

IS 4 IfiL 3% MMP-9 7K F- I 25 v %4 iR 41 (0. 308
+0.033 mg/L [ 0.087 £0.011 mg/L,t =7.813,P
=0.000) , 3 AL IAIAFLE 35 25 5 (F =32. 227,

P=0.000), H AT 4. CE 4 & & & T SAD 4
(0.350 +0.030 mg/L It 0.261 £0.029 mg/L,¢ =
4.156,P =0.001;0.317 +0.043 mg/L I 0.261 =
0.029 mg/L,t=2.877,P=0.031), UE 1 hif
AN A AR SRS A A 1S M INAR R AT 278
Logistic [H1H4HT, 25 5 7 1L 3K MMP-9 7K - 3 &
S 1S WY ST fE R R & (OR:1.012,95% C1:1. 007 ~
1.016,P <0.001) ,
2.4 HEREBMEMERNE

IS 1L 15%F HE 2 3 P 280 43 A #5945 4 Hardy-Wein-
berg V£ , & B AW 55 MMP-9 3£ [H - 1562C > T
SER AU R B BERAR R, R 2 BoR 1S 4 K
AV 4 5% IR L MMP-O JE[R - 1562C > T L[N &l
R FE R IR ZR A A, 1S AR R (x* =3.558, P
=0.058) FIZE B K (x* =3.567, P =0.059) #i %
P55 B4 JC B 3 25 . TOAST 08 )5, AT 4
FIXT B2 6] BE R RS (X* =5.097, P =0. 024 ) Fl %
PIFE (x* =5.439, P = 0. 02) B R A7 L 35 25 5
Hr AT 41 CT + TT %R CR 1 3% = T X R4
(24.2% 6 13.7% ) ;3 HIEFEF R (x* =1.526,P =
0.466) FIZEA FE ] (x* = 1.704, P =0. 427 ) S %I
BEMNER 27485 Logistic [FIH4MT B/~ , MMP-9
B - 1562C > T Z48M IR R 1S A fa s K %
(OR:0.821,95% CI:0.622 ~1.059,P =0.124) ,{H
HJ2 AT A7 fER I E (OR 1 1. 768 ,95% C1: 1. 178
~2.677,P=0.007)

®2. SAREETASHRAH MMP-9 ERE -1562C > T ERE R K ZA EFRR S 70 (#])
Table 2. MMP-9 —1562C > T genotype and allele frequencies distribution in IS, IS subtypes and control group( cases)

FEN SN
Gy 4l n X Ml PH X P
cC CT+TT C T

IS 41 284 227(80.0%) 50+7(20.0%) 3.558 0.058  504(88.7%) 64(11.3%) 3.567  0.059

AT 4 91  69(75.8%) 19 +3(24.2%) 5.097 0. 024 157(83.3%) 25(26.7%) 5.439  0.020

SAD4l 150 122(81.3%) 25+3(18.7%) 1.670 0.196  269(89.7%) 31(10.3%) 1.511  0.219

CE 41 43 36(83.7%) 6+1(16.3%) 0.19 0. 658 78(90.7%)  8(9.3%)  0.239  0.625

XTHRZL 226 195(86.3%) 28 +3(13.7%) 417(92.3%) 35(7.7%)

3 W ® o IR LA e | 22 A PR B I A0 L IR i

IS 1 & A Tl i 55 20 Jok ok A Bl A B B 1) R
P YIRS RIT R, MMP 76 5 1] 3h kK +E
BEALIE i Bt P Ee 3] 1 3 B4R HT, 0 M AP I BT (ex-
tracellular matrix , ECM ) F) B 2 sl Ik ks BE BEER AN TR
EMEEFE", MMP KR GES 5 M4 R 5%

S 2P o B AR A A R I A 28 58 I TT
DR 440 A R 7 25 1) 0 380, MMIP-9 K2 B e, 3t 1 7 e
1)y &8 352 1 T B 5 M I I, A i i 5 s e 75 2 49
i, IF T RES S i i 5 A4k & v g
LG R, 113 MMP-9 /K75 BB 1§ e
PEASC, NS5 T 1S R AR KL 2 0] H i f%
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FRUSI6) ARRIFSY SR, 1S 413 MMP-9 7K S 45 %o
M 00 e B8R 1S R AE A MMP-9 ) B B
i, ECM RS, ANFee BEHLRE 24, i A2 B, & 11
BeAs  JEM A SR, 2485 Logistic [543
M, M2 MMP-9 7K1 B2 gk ifi P4 2 v (4 57
fa b B &R, X5 Z 800 K H o ot 50 45 e — B
TOAST 738U J5 , AT 20 F1 CE 4H 1l 3¢ MMP-9 7K ¥ %%
SAD ZH IR HRZH i 2 4% &5, AT HE AT 41 CE ZH A 3T
TR FRVASE R I ik 7 s 52 43 2 7™ o, i A\ A ] I TR 7
MMP-9 £ H 51 14 B RAE R WA, 7R £
fl) MMP-9, # 11 3% MMP-9 & % @57 iy
SAD % E K /MM, A RS K FERE L (athero-
sclerosis , As) JIBAEFE /NSl KR AL | 2 4 B 55 0 AR 45
o PR AE LA /0N I 7R R B A N AR, Rt A
WEFTUESL MM 2K MMP-9 7K -1l GBS K8k As 1™ &
FREEAHOC

ANZE MMP-9 K T 20q 11.2 ~ 13. 1, &K
7.7 kb, F 13 AM4h A, & IAE MMP-9 JE[H
FAEZ DT INVAE S 56T - 1562C > T 238400
IBF ST IR IE K %2, MMP-O — 1562C > T £ &5k &
MMP-9 JER S5 81 #1562 AAFAERY C B
T WAR, P sh 7 5 2 R 5% S5 4 25 D0 AH ¢ 1
TFA, R, 3 2 22 A5 M Y & A T RE T R ) 2
MMP-9 FEH /) 6 s g . H AT O A DFFEIE 2% A0
MC I TS5 T 3Kk LR ECM FEf# |
rH ST U2 i %) 15 L AR AT 4 Y 4R | BB Y
W24 P A, A E T SO | M A R LA — 2
SUEIMAE FAF A, T MMP-9 B - 1562C >
T 25 SERE N HRE RN ZRZ B RH AR
—Ff, EAb Szezudlik %“9] TE W 22 A B  Montaner
SRR VG E T AN BRI A R B MMP-9 3 X ) ) 1
- 15620 J N Z B VERNEESL R G R . N Y — Lt
SR e v E DU BRI A R i S
IRiAE A AT A S, i [ P X P4 R AR
MMP-9 JEPH - 1562C > T 4 CT + TT & K A5 Al
T S5V JE RS S3 A Sl Jik s A Al A e ot A 1 ik A6 276 2
H I TR, 2 A SR L

A5 B BB S8 4 B R T AN IS 42, 7
— PG R B n A S | AT 8 | Il e | A I B R
Jidi S AEDC RIS B0 R 1S 4 MMP-9 JE R - 1562C >
T Z75PE CT + TT &R R K T S50 3 PRI NR 5 5% B
A 2SI L, MMP-9 B [H - 1562C >
T Z 8 MEIFAE 2 1S B 7 /& 16 & (OR: 0. 821,
95% CI:0.622 ~1.059,P =0. 124) ,{H#JE AT 5k
SLIERE R E (OR 1. 768,95% C1:1. 178 ~2. 677 ,P =

0.007), fE AT 4 T 25 3L R m Bl C 25N T
W SESENEE SRR MMP-O 21K B W34 N, {2
BT K ok A B Ak BE B 1 T B, R B RS E 1, A
M5 SRR AR AL B A v B DI AHOC . PR T
S50 DR AT R I AR M A v st A B S ) R DR A
wZ—,

AWFFE B WS T 7E 4 H R R A MMP9
FEH -1562C >T ZE M5 IS XX R, 4581k
PZAT 25 1S 1 &A= TG A S AH S | (E AT BB 5 3l ik
SKIRERE AR IR TR BB i A A O, SR, BT AR E
FEREAR B NG K, o W41 s A A ) B 20>, HLAF
FENTREH X 22 5 55 R BRI, DRI AR SR %5 5 1S A G
HYBEP 7 22 Tl OREEAS RS R AT .
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