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Association between MMP-2 (-735 C/T) polymorphism and the risk of hemorrhagic
transformation in patients with acute cerebral infarction
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Abstract: Objective To study the association between Matrix Metalloproteinase-2 serum level, promoter region poly-
morphism(-735C/T) , and the risk of hemorrhagic transformation in acute cerebral infarction patients. Methods The
polymerase chain reaction-restriction fragment length polymorphism ( PCR-RFLP) method was used to detect MMP-2 gene
promoter region -735C/T site polymorphism in 581 cases of acute cerebral infarction patients. According to the geno-
types, all specimens were divided into CC group and CT + TT group, and then the general and acute cerebral infarction
hemorrhagic transformation was compared. Results  There were no statistically significant difference in the age, sex,
Systolic and diastolic blood pressure at admission, smoking and drinking history, blood glucose, triglyceride, low density
lipoprotein cholesterol, NIHSS scores, anti-platelet therapy between the two groups( P >0.05). There were 52 cases of
hemorrhagic transformation in CC group, accounting for 16.35% , while 26 cases of hemorrhagic transformation in CT +
TT group, accounting for 9.89% , the difference between the two groups was statistically significant( P =0.023) , and it
showed that the hemorrhagic transformation rate of CC group was significantly higher than that in CT + TT group. In the
CC group serum level of MMP-2 was also significantly higher than that in the CT + TT group(P =0.017). Conclusion
The locus of MMP-2(-735C/T) polymorphism may be associated with the risk of hemorrhagic transformation in patients
with acute cerebral infarction. CC genotype may be the susceptible genotype of hemorrhagic transformation in acute cere-
bral infarction patients, while the CT + TT genotype may be protective genotypes; the C allele may be a susceptible allelic
gene, and the T allele may be a protective allelic gene.

Key words: MMP-2; Gene polymorphism; Cerebral infarction; Hemorrhagic transformation

PR IR AE 2 o R UL ) P LA, 249 o 4 2R
i) 60% ~80% ', ZVENKKESE 5 Y i %% 1L ( hem-
orrhagic transformation, HT ) J& ik #8 7€ % & W, i) 1 & 9E

ESTH LA ARFR =54 (LY13H290003 ) 5 Wi vL44 BE 2
BA I (2016KYA186) s #iTLAE & M BH 4] 35
H (1201KY01)

BEEE . £%F, E-mail ; jinxp@ enzemed. com

Z— 0 S 2R S J5 52 A 3Kk S CT a8l Sk /it MRI
RIFEFEIX BHEA B ikt o P SCHRGE & R R
8.5% ~30.0% """, nJ {48 i A 4 28 2 5 185 42 2 AL, B
RITHMERE, A 250 i , Ak 8 2 I Ak .
4 J@ £ F i ( matrix metalloproteinases, MMPs ) J&—28 &
SRR TR I, 5 I R A0 e A T A R R A
AHVIR  FFIEIE N SR RGBT R Bk



e A FHE

2018 4E3 H45 16 %5 3 #] Chinese Journal of General Practice, March 2018, Vol. 16, No. 3 - 353 .

BEAG T b R A AE T R O
Rempe RG %' %81 MMPs [/ 335 5 6838 )5 1 fixi 57
B ) AR G o ISR K 5T <6 IR A 1 -9 (matrix met-
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4 0L BT P P Bl Dk ORE S 53 A H N AR SR
P2 s TR . ARBEFEE S WA & BB
RHERSHE, TAS 5EHEEMERE .

1.2 7% A BEHTEABG % T A VT Ak
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Mo GPCR Ly 34 MMP-2 JL[H-735 i & J HAN 3L,
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PCR [ i {A& Z k7 : DNA #i4 0. 1 pg, 10 x ZE 0 2. 5
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WK 2 EARF 25 pl, PCR B A& B e AR 14
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2.1 ARAHM FEHEIKE RSN 3 FIEE AL, 75
& CC FEF A (300 bp) \CT FE[F A (300 bp.254 bp .46
bp) F TT H[F %Y (254 bp 46 bp) , FEULE 1, [ElH 46
bp B B 10 7 &/, Tk sl s PR, © Bt Ak
Hrpr CC BE[H#Y 318 f4i], CT K& A #Y 227 f4i] [ TT Jk[A 54
36 i, Zit x* K, x* =0.287,P =0.592, i B A 41
FHELT 4 Hardy-Weinberg 157

254
300
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100
74 : YKk3H 1 24 100 bp (¥ DNA marker; Jki& 5.7.9 .10 F1 11 34 CC 3t
[RI N k8 2 .3 4,68 il 13 24 CT L[R5 3kl 12 o4 TT JLRAY,
1 MMP-2 [715™ 4y e ik 1
2.2 AN#EH MMP-2 23 -F R #%-735C/T k& B & A&
w B E 5 B Y PCR P alifl )5 % b iRREG
B DA R w1 P B E I 25 LI 2

280 290
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TGACCGAGAATGCGGACCCTCCTGGGA
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F14) T L2 R 40 A A/ 5 o 1 AR A i, 3 1T i
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TI) 7 A N 2 5 T ARESEE I &R R R
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FEI 4 JE B -2, XOFRBH - A ( gelatinase-A )
J& MMPs #H B4 Bk 5 0 b 2 1 0 F & A 380 ik
SR S 5R 0l , B T IV OV VI, X TR e 5 A i
PELF LSS MMP-2 16 1E % il 41 21 N AR K F 3%,
— LM SR I S0 4R, LA PR AR L /DN ST A L L o
YA A AT A B MMP-2 8005 (1 MMP-2. X4t it i 57
T 20 I PN B TS R TR 3% i 40 L 7 o 8 v I Dt
BT R A W R Lt by e M | s i I i R
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ZANARE o O BB AN ANE R A A
ST AW R FE T, O EAREKTES
MMP-2 7K1 IE ARG, TA S MMP-2 J& %08 SR ik
JEE A S B R 7 . Amantea D R IR P 8 ik A €
R AT R IS , & B 5 A AR i 2 21 h MMP-
2 MMP-9 F1 & PE4I M A 7 (4 18 [T s,
Turner RJ %[9] W & BRI MMP-9 J2& HT A9 %0 57
BB 2, -PA /509 MMP-9 (13815 5| i 1M g 57 &
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MR 2 8 HT & AR, i MMP-9 41 il 551 i) £ FH vl
WD -PA MR M AR KA . BB IR s K
B MMP-3 Jh s 55 5 00 S 5 00 i B A8 L il 5% A A
HP AR Tl % 9 S-WEAYFE4E Caveolin-1
55 tPA 75 S A 40 AR Y HE O A B R
7 MMP-2 7 MMP-9 4 10 701 Fifi Ji5 114 200 i &/ 66 Jo 6 1
XA DA REAE BRI PR A P %) tPA A S I o e 43 4
Bhn g, MMP-2 3E 5 i F 16q13-q21, £ 27 049
bp, & 13 MR FH12 AMNE T, A MMP-2 [
Fik L@ R 3 X AR T o, S 3l
FIXI-735C—T 23 3B MMP-2 K [R] 14 % 55 37 1 [

&2, MMP-2 -736C/T f) C S5 (o7 KL R AR T 457 I
PRLELAS B B2 SR TG AT mRNA 63k, T &7 5L
Al fEiE I 5 Spl (CCACC &) 455 00k, ek s A
T KIS A, D 15 0 % S0, Tl MMP-
2 JENEEFG TR . MMP-2 JE[H £ &5 4-735C/T
SR 2SR B A i i AR H i i T
U /AT S X% MMP-2 [9-1306C/T 5-735C/T £
SPERFF & B, MMP-2 [1#-735C 45457 3 X 5 fiog 48 B 1)
RIRFEIENNIRAR I, Rl BF-1306C/T £ 252 5 i 4 58 11
U e

F1 2 HNNEESCEH PG IR TR

131 % PEH RIS SBP DBP i =R S DR ] HDL

(9B/%) (%) (mm Hg) (mm Hg) (mmol/L) (mmol/L) (mmol/L)
CcC 4 318 187/131 67.32£10.75  150.59 +24.71  86.12 +12.80 1.91+£0.25 7.87 +2.14 1.61 +0.31
CT +TT 41 263 152/111 68.21 £10.04  150.05+23.70  86.16 +12.20 1.70 +0.08 8.45 +2.31 1.24 +0.02
Giitit 0. 060" 1.021° 0.265" 0.037" 0.812" 0.182" 1.056"
P1H 0. 806 0.308 0.791 0.971 0.417 0.856 0.291
15 %% LDL FBG NIHSS T [V el WL /MR MMP-2

(mmol/L) (mmol/L) (%/ ) (/3%) (H/3&) (ng/ml)

(olof: | 318 2.82+0.89 6.09 +0.19 8.66 £0.29 227/91 239/79 251/67 351.24 +13.92
CT +TT 4 263 2.89 +0.98 6.10 £0.15 8.90 +0.35 196/67 206/57 214/49 305.92 +12.92
Siitat 0.815% 0.038" 0.561° 0.717° 0.807° 0.535% 2.386"
P 0.415 0.971 0.575 0.397 0.369 0. 464 0.017

A, Ko f, 1 mm Hg=0.133 kPa,

ARYRAIF 5 S A AR AT A £ 581 v, & B af
Ak 78 B, 215 T A R Y 13, 43% , 5 [ Y SCHER TS
T {9 %A AR o FRATTAR R AS [ f) S R 78 43y
CC 211 CT + TT 41, 885 b4 2 4l 2 [l i — 155 0 LA
Rk gz 0 AT 00 o 2 B8 25 i M ) AR IS L AR
BF ISR e B & ke e R R SR KT B Y R G

B AR I i NTHSS $F- 43 FHT i /MR IT T R 552
i) ) 22 S L B o ge it (P >0.05) 478 CC 41
A 5E AN CT + TT 2H i A 58 £ 2 1) — B I 0 e A
FELL,2 2GRk M I 5 Ak & A R A T e, CC g
S Ak 52 4, 5 16.35% , 71 CT + TT 28 i
PR I A A 2L 26 6], 5 9. 89% ,2 4 H) 2 B Bt
B ULHT CT + TT 410 H i % 1L 2K F CC 41, CC
FEPRI B AT B 2 4 v 20T M A B AR Ak ks i A 1R XL
B , 2 R A B AR 4 et I AR 1) B SRS R AR T
TT 3t (R 78 0] e O/ 47 3k (R A F — 25 K ) I ¥
MMP-2 7K % B A EG CC 46, CT + TT 26 ) 1fiL 3§ MMP-
2 KPR, ZR ARSI E X (P =0.017) /R 1%
CT + TT n] R A3 FEAK LT MMP-2 7K SF-REAR S 1l 5% 1k
(XS o 22 MR AR 1122 S 00 H sk 1 Al ] i
SE-135C—T FER 1 i 5 P 592 XS 45 4, 2 15 1)
B SRR, T MMP-2 3R BEAIR, 5 S04t A AP 3 T
Ko gl /L , I G o I 0 DR 98 6%, ot 00 LA 5 38 o I A
BE, 2, W55 B ik . A W98 & 305 A N

I MMP S0 30 %o e 1 1 36 o 8 S 7 A R Gy
(FL S T R0 755 30 e IR AT 4 1127 AL S5 AH ST R T
B R RIESE

25 TR , 6 v WU (X DU A T, MMP-2-735
C/T B8 £ 25 ML VT RE 55 30 KSR BERE (0 B 1 78 4% % 414
WL AR B RS AT 50 o O + TT J5E R 700 2 30 ik ol e
T ARG AT B 50 35 20k % L L6 A 4 S DR 78, CC e A
PRV TRE S Sy SR PR 5, T 57 B R 45 7 1 T T e
SRt AR MLV MMP-2 (9 335 B 2 Rk 2 B, HEAT
MMP-2 [fi 3 7K SF-3  J HG-735C/T 2 25 PRI A5 ]
ok D TR R B H L% 85 i A BB S 2 4 s s
T
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