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(# E] BHH: HITHFSEEAR 9 (metalloproteinase-9, MMP-9) I £ 21 3L i 4> J& 25 A #4157 1 (tissue inhibitor of
metalloproteinase-1, TIMP-1) 5 4 I FE £ 5 il Bk AR AL RE BE (A Se M, 73k e B AR AR BT £ 5 260 191, R /=343 9%
P ) £ 2 B ik PR R 2 JELBE (intimated thickness, IMT) XBESRAGOL, B4R 4 41 IMT IEF41(24 1) IMT 4JE20 (62 1)) |
FOEPEBELAL (110 B)) FIAERE PEBELAL (64 fil) . T2 ML¥E AE LR AR . MMP-9 TIMP-1 /K I AT E L, 455 IMT 1IEH 4 .
IMT 34220 Fa 8 PR AR RS AH I35 MMP-9 TIMP-1 ZK-EAR Y &, A Fa i MBS 4H MMP-9/TIMP-1 A6 B 5 5
FHA 34 (P <0.01), PSSR EFARSNE AR 5HAHSCH B 28 H A8, Logistic MIA4HT Bor , Fish IkBEHIE AL
S RFH55 (body mass index, BMI) it  H M =8 (triglycerides, TG) JgMMP-9 S 1EAHY . AR Ik BERE BN HAs 7 5
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Relation of matrix metalloproteinase-9 and its inhibitor with carotid artery atherosclerosis in
aged patients with cerebral infarction

LIU Qing-ping, WU Yan-feng, WANG Hui
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[Abstract] Objective:To study the relation of serum matrix metalloproteinase-9 (MMP-9) and tissue inhibitor of metalloproteinase-1
(TIMP-1) with carotid artery atherosclerosis in elderly patients with cerebral infarction. Methods; Two hundred and sixty patients
with cerebral infarction were divided into normal intimated thickness (IMT) group (n = 24),increased IMT group (n = 62),stable
plaque group (n = 110) and unstable plaque group(n = 64). Their IMT and carotid plaques were detected by high resolution B mode
ultrasonography. And their serum levels of biochemical indicators, MMP-9 and TIMP-1,were measured and compared. Results; The
serum MMP-9 and TIMP-1 levels increased gradually in the 4 groups and were higher in the unstable plaque group than in the other
three groups (P < 0.01). Logistic regression analysis showed that the arotid artery atherosclerosis was positively correlated with the
body mass index (BMI),systolic blood pressure (SBP),triglycerides (TG),and lgMMP-9 of patients with cerebral infarction. And the
stability of carotid plaque was positively correlated with the BMI, TG and 1lgMMP-9. Conclusion ; Serum MMP-9 and TIMP-1 levels are
closely related with stability of carotid plaque in aged patients with cerebral infarction.
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VAR | I3 MMP-9 TIMP-1 S54RI 6 Ok 25
B KA RS AR AR DGR ) 4 B 2
{BAEZAE MBI SERE A b BRI SR 8 AR5 iE
R MMP-9 TIMP-1 5 32 4F Jigi A% F 52 2 %9 2 ik
S 8 R JEE PR A D, A M I A %) PR AR 5 i (B I PR
Heds

1 M&57F%

1.1 %

P 2011 4F 5 H~2012 4F 5 A B st EERHK 2%
S I B B el 22 N R IS SE SR 2 260 1], Hirh
5132 4], 4 128 1], 4% 60~84 % V14 (68.97 +
6.07)% . FITAFRGIIFRTE 1995 4F-4x 45 I fe i 1.
B EAR SV E W2 Wibs i, Zead &8 CT
(SO BEAEARBUR (MR UESS  IEHERR DA N5 . &
IR0 P er B OWESE T Thae sl , & F etk
PRI IR AE IR 259 , & 57 B B S yse s v
oL AR AR = 0 PR A SRR A A i S
Jik P R 2 JE BE (intimated thickness , IMT) Az B B
T W 4 4, IMT IEH 41 (IMT< 1.0 mm)
24 5, 55 12 B, 4 12 Bi),62~83 & F- 45 (69.50 +
6.65) % ;IMT #4240 (1.0 mm<IMT<1.3 mm)62 #i,
B 32 5], % 30 f41],60~82 %/, F-1(69.69 + 5.95)%/ ;
FasE PEBEE 110 1, 55 54 9, % 56 f4i],60~83% ,
V14 (69.89 + 5.66) %, BEHAE 5 B 5 ; A AR E
PEREHRAH 64 4], 55 34 4], 22 30 191, 60~84 % V-1
(70.55 + 6.72) % | B B R BERNR A B, 441
[ PR B FNAF IS 22 R Tege it 22 2
12 7%

121 %BEHhE

J BECKMAN LX20 4 FI /4= L) (3¢ E Beck-
man Coulter 23 &) ) IMAH SH[EEE (total cholesterol
TC)  H i =8 (triglyceride, TG) . 1= % £ g 25 11 AH [
P& (high density lipoprotein-cholesterol, HDL-C) {IX %
PG 8 H AR [E B (low density lipoprotein-cholesterol ,
LDL-C), Frf B 2 A 5 75 54 (body mass in-
dex, BMI) ,

1.2.2 MMP-9 #= TIMP1 #| &
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PRiEZE (x £ 5)Rom , R R J7 22 0 0, 9 9 K
55 oRF LSD-¢ i, SR A -8R RR
TR, [H1IH 204 R H Logistic A4, A ISE
TIAG 56 45 5% FOSUIN RS 56, P < 0.05 i 22 %4 4t

2 % R

2.1 4488 F—flERFTA LR

IMT 1E% 41 IMT 4540 Fa e tEpbd] Afa
FEEPEEZH BMI TG \TC .LDL-C \MMP-9 TIMP-1 7K
PR, ZRA5FEY (P<0.05,P<
0.01); 5 IMT IEH2H L0, AfaE HEBESLAH BMI(P <
0.01) TG (P =0.01).TC (P < 0.01) MMP-9 (P <
0.01) .TIMP-1(P < 0.01) MMP-9/TIMP-1 H.{& (P <
0.01) B g 34757 ; 5 IMT 345240 oA, AN FeE Bk
Z{BMI(P < 0.01) TG(P < 0.01) .TC(P < 0.01) MMP-
9(P < 0.01) .TIMP-1(P < 0.01) MMP-9/TIMP-1 It
H(P < 0.01) B @34 a ; SiaE R Lh i, A fR
SEPEBESL 4 BMI(P = 0.02) TG (P < 0.01) . TC (P <
0.01) .LDL-C (P < 0.01) MMP-9 (P < 0.01) ,TIMP-1
(P < 0.01) MMP-9/TIMP-1 {8 (P < 0.01) B & 1%
m(FE L),
2.2 FFIRBAARACAZ B A Logistic B2 5 A7

P IE A K B ko RERE AL BSR4, JoBER
21 86 4], BxEHZH 174 4], 47 Pearson AHICA3HT . LAZI
SRRSO AR &, 5HARCAE R BMI,
& 45 1 TG .LDL-C MMP-9 MMP-9/TIMP-1 & H A8
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Table 1 The clinical characteristics of patients in 4 groups (x £s)

. IMT iF 320 IMT 3 /54 FE PB4 AFE R Facll P
(n=24) (n=62) (n=110) (n=064)
() 69.50 + 6.65 69.69 + 5.95 69.89 + 5.66 70.55 + 6.72 0.29 0.84
BMI 22.63 £ 4.27 23.53 £ 3.03 24.69 + 3.00 25.82 + 2.74%#2 9.06 <0.01
W45 1 (mmHg) 137.21 + 20.24 131.26 + 17.38 139.31 + 17.79 136.45 + 18.60 2.29 0.08
#F3k % (mmHg) 80.13 + 10.58 77.69 + 9.52 80.46 + 12.03 83.34 + 12.77 2.52 0.06
PRI (mmol/L) 280.79 + 63.45 297.14 + 75.03 305.07 = 81.77 306.61 + 65.32 0.87 0.46
TG (mmol/L) 1.34 + 1.31 1.45 + 1.06 1.60 + 0.92 2.93 £4.39*#4 591  <0.01
TC(mmol/L) 4.52 +0.78 443 +1.03 4.43 +0.89 494 + 1.16*%4  4.19 0.01
HDL-C(mmol/L) 1.36 + 0.41 1.10 + 0.34 1.06 + 0.32 1.12 + 0.34 5.64 0.29
LDL-C(mmol/L) 2.27 + 0.68 2.29 + 0.65 231+ 0.67 249 £ 0774 126 <0.01
23 W8 1K (mmol /L) 5.58 £ 1.06 535+ 1.15 531+ 1.15 5.52 + 1.05 0.67 0.57
MMP-9(g/L) 519.92 + 1.38 522.02 +2.12 534.83 + 1.92 569.67 + 2.28*#4 7208 < 0.01
TIMP-1(g/L) 1 464.75 + 1.85 1 479.88 + 2.07 1 496.49 = 2.36 152842 + 1.73*#2 7998 < 0.01
MMP-9/TIMP-1 H.{H 0.36 0.35 0.36 0.37 m#24 2428 <0.01

5IMT IEWA I, *P < 0.01; 5 IMT 34 HLEE,*P < 0.01; SR @ BERA HL#R, “P < 0.05, 4P < 0.01,

i, Logistic [1J5404 B/R8 BMI L4 TG 1gMMP-
9 AR I —ANERAL S50 kA A A AL B B
TE B 1 16 K6 JBE 43 S 38 A0 0.21 4% .0.02 1% .0.37 £ e
L0215 (F% 2),

®2 HIMFEER R BIER AE E Y Logistic [EJ35)
#

Table 2 The Logistic analysis of the facters influenced

carotid artery atherosclerosis development

FEhR B SE Wald P{i OR1H (95%CI)
BMI 0.19 0.05 1741 <001 121(1.11~1.32)
ek 0.02 001 456 003 1.02(1.11~1.03)
TG 032 0.14 541 002 1.37(1.05~1.79)
IgMMP-9  0.71 0.13 2858 <0.01 2.02(1.86~2.78)

2.3 Pearson tBE 54 R

FEE B DK BE PR RS s, R R E B
(110 f]) , ANFa 5E BEHL 4 (64 151]) 4T Pearson 3¢
ST, DASiah BREE AR e 1 AR i, 5 HAH SG 1)
% BMI. TG .TC MMP-9 MMP-9/TIMP-1 J [ 7%
i, Lgistic [543 #7 78 BMI,TC 1gMMP-9 &:/~45
PR B I —A~ BT, 301 20 Jik BE BN F e 1y RS B 43
AN 0.14 £ .0.66 15 12 0.72 £5(F£ 3)

F3 HIMBIRIATEMEE R Logistic EYASHT
Table 3 The Logistic analysis of the factors influenced the

stability of atherosclerosis

&b B SE Wald P{i ORf{H (95%CI)
BMI 0.13 006 578 002 1.14(1.03~1.28)
TC 051 0.17 940 <001 1.66(1.20~2.29)
1sMMP-9 054 0.16 11.87 <001 1.72(1.21~2.45)

34

SN DKRAERE AL 2 MRS A 1) B B [ 2K,
TESIKAAERE AL B A K i Ferhr ) Sk AR i
KL, MRS A L2 ) AR
AR N B DITREZRTL | o B 15 R IMILAE 1 & ZR AT
SO PNIIR=EiE A DEN UE S b PN K= 2 A ) LE b =i
J&, EEER AN KL BT RE BRERR i i S O e ke
%, WMTSEhIkACERE, 5 THEA A, iR
e S Sk ok AR AL R B 1 H RS RIS TE S
HBN K IMT 2 3l Ik ok FERE AL 1) IRIE 87 20 |, 2
B HIKAFERE ALY ARG, BERR AT E
IRAEZE O UL A5 i RS Y e I R B, ASBIESE
PLUBAEINARSE R E A 4, S8l BKIE & & A
9.2% , HoAx B3 17t RS [ 52 J32 %) 3l Jk ok A S A X
Y, AR AL BEIR A K A3 66.9% , FerP TS 2 Bt
Bl 24.6%, 3% 55 1 N A = I AR P 8550 ik o
FEREAL BEPR A 2 A R — B X4, i)
Jok 545 A R A B TR O I AL Y s S PR 2R
TX A o8 R B AL T 0% W K B v A A Y
M RIS

MMP J&— 8 Zn>{iE N KT , 75 240 i S5 ot
(extracellularmatrixc, ECM) [EfRFI4UER it E
HEME, TEIEF AL, MMP & 5 R H o HE
S H R ARAM N ) ——2H 2 4 Ja A5 1 A0 o 590 11 52
e, R ERARIE T, MMP &5 2 U] 3 = 30 ECM 3
WA, H 5 1 2P AENRES AL  ZE BESR A 2GS R Pl e
FAEAY, FNSNZ TR MMP-9 5 3 fikokite
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WAL BEHOANFRE AR G, FEATRE SR R )2
5 KA SR BEBLE 36 X 38, MMP-9 & 55 5 |, il
TP B A ey, R BN AR B B R R
TEANFREPEBEH h | 78 55 T B 3 1 21 4 08 Hh () R
PEAR M 22K FE 72 MMP-9 , B SR 4T 4E 1 | (i BEHe 2%
Gy RS T R0 I I R AR R S
SEEAR B k£ A AF 3 MMP-9 TIMP-1 3k 7K F &
MMP-9/TIMP-1 LA B i T 5o e Pk O 80 fR
FUXTHREH P27 PR 1 S i 208 R L 491 2K A K
OB IL RS 7 TR, 51k 2R ik
RN,

AT 5 45 5 7 300 50y ok o A R b BE B 4 o v
MMP-9 MMP-9/TIMP1 FAE B7K-F-BH i F IMT 1E
WY, XN MMP-9 25 T g kil FERE LT RL,
L3 MMP-9 7K -] 4R A 20 bk ok A 8 A6 B BT 1 i)
— D EEREY) . A, AL A BLREE S
BB gl ko BERE AL R B A IR, 1L vE MMP-9
TIMP-1 ¥ BE 20 i &, O HoNES e BEE (IR 5 56 |
BRBE ) FAE LY VA B dd 2 v TR e BB (R RE ) TN
JEIG R X LR MMP-9 TIMP1 AJ > Fz e 25 5
ik AR R AR B () S0 R 2, L M T mT B
PERESRB LM TUE(S S . — T 5 A4 30 filFT
B Bk P BEER E AR Y RE  AR A TG RAE R 43R
FOREAR A TCHE IR A, 455 & 1 MMP-9 5 TIMP-1
TE S KRR A K A 25 B B A e, o A
ARG o T BB A K TOE IR Al

TEASC AT AR5 & 38 BMI, TC \MMP-9 %
TIMP-1 55 gl ikits A A AL BB K RS e 14 2 IE A O
s [ H 70 M7 B s , MMP-9 TIMP-1 &% H: H (&
[F3) 351 5k oA A B A BXE R 1) 7 A B 2 75 A i 37 A
Ko BRI MMP-9 7K 55 Bl ikAs A Ak K iR A8 1 5
FAER G A%, WREE A MMP-9 7K -4 5 i
T Sh kAL IR e A K | 2 T BB e 24 % A A
BE, M2 ME R AR FE i — A2 MMP-9 19 3@, [A]
ff MMP-9 TIMP-1 5 3fi ik sk HERE AL BER AT B S5 2
FEPEOC RIAZIAB P Z g, tedn BMI, 14
JE EFKE TG TC 4515 BMI B In—AN 27, 38
FERE AL BEHRTE B FE RS BE R I 0.21 £ | 1 BEHCAR TR
SEPERIIN 0.14 4%, BMI 2 H A Fr_F 5 F A A
RIS R B D) KR R RR () — i . BMI AR B A7
ZoFP R A, AN 1% I HDL-C | & LDL-C | &
IAEFT R 2 D3 i BMI 35X —$8hr o] LA ) 4%
S e AILAAAR I DR 2 06) B0 ks e s Ak B e B HA
PERFZ

Mz MMP-9 & TIMP-1 25 1 &l ik s Kt 1k
(TR BB BREHR R AR P AL R b 2 i AR T
MMP-9 & TIMP-1 A] fig & A Fa e Pk il b 5 e 1
PR ZE AT FE LI AR A4 . #R1T MMP-9 J TIMP-1 7£
LB T A Fk, PR O AR T 4%
IRBRNG | Sy RGEPR JORRIIR B IR 55 , 5
PEIFR S, AARMIREER, FHRMEMMP-9 K
TIMP-1 -5 55350 1155 368 7 1B A5 A N, B B T ot 901
G I R XU, %o S A AR A G & A T R e A
FHEEMIGAE XL,
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