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Effect of carvedilol on cardiac metalloproteinases and tissue inhibitors of metalloproteinases after myocardial

infarction in rats

YT Jing-ming, ZHENG Xing" ,CHEN Shao-ping, GUO Zhi-fu
Department of Cardiovasology,Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[ABSTRACT] Objective: To investigate the effect of carvedilol on expression of cardiac matrix metalloproteinases (MMPs) and
tissue inhibitors of metalloproteinases (TIMPs) after myocardial infarction in rats. Methods: An animal model of acute myocar-
dial infarction (AMI) was established by descending left coronary artery ligation in 24 rats and they were divided into carvedilol
(10 mg » kg™ ' =+ d ") group (n=12) and normal saline group (n=12). Sham-operated group (n=09) received the same proce-
dure but with no ligation. All animals were treated for 6 weeks via a gastric lavage. Heart function and hemodynamic parame-
ters were determined after 6 weeks. The protein expression of cardiac MMP-2, MMP-9 and TIMP-2 was detected by immuno-
histochemical analysis in AMI groups, and the MMPs activities were assessed by zymography. Gene expression of myocardial
MMPs/TIMPs (MMP-2,-9 and TIMP-1, -2) and cytokines (TNF-a, IL-18) were measured by real-time quantitative PCR. Re-
sults: Compared with Sham-operated group,carvedilol group had significantly higher left ventricular end-diastolic pressure (LLV-
EDP) and lower LV upstroke velocity (+dp/dtm.) and LV descent velocity (—dp/dtm.) (P<C0.01). Activities of MMP-2 and
MMP-9, protein expression of MMP-2, MMP-9 and TIMP-2, and mRNA expression of MMP-2, MMP-9, TIMP-1, TIMP-2,
1IL-18, and TNF-« were all higher in carvedilol group compared with sham-operated group (P<C0. 05). Compared with normal
saline group., carvedilol group had lower LVEDP (P <C0. 01), higher + dp/dtm., — dp/dtm, (P<C0. 05),lower activities of
MMP-2, MMP-9 (P < 0. 01), lower protein expression of MMP-2, MMP-9 and TIMP-2, and lower mRNA expression of
MMP-2, MMP-9, TIMP-2, 1L-18, TIMP-1, and TNF-« (MMP-9 P<C0. 01 ,0thers P<C0. 05). Conclusion: Carvedilol can obvious-

ly decrease cardiac expression of MMP-2 and MMP-9 and slightly decrease expression of TIMPs; it can also decrease secretion
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of MMPs through decreasing IL-18 and TNF-a expression, thus prevents myocardial extracellular matrix remodeling, reverses

ventricular remodeling,and subsequently improves cardiac function.

[KEY WORDS] myocardial infarction; matrix metalloproteinases; tissue inhibitors of metalloproteinases; carvedilol
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Tab 1 Primier sequence of real-time quantitative PCR

Gene F/R primer Sequence(5’ to 3") Product size(bp) GenBank No.
GAPDH F TCC AAC TAC CCA AGG AGC AGA G 151 M17701
R ATG ACC TGT ACC ACA CCT TCC G
MMP-2 F GCT GCG CTT TTC TCG AAT C 150 U65656
R TGA GAA TCT CCC CCA ACA C
MMP-9 F AGA CGA CAT AGA CGG CAT CC 243 U36476
R GCC CTG GAT CTC AGC AAT AG
MMP-13 F AAG CTGAAATCTTGCCTTGGA 255 U36179
R TGA CTA TGC GTG GCT GGA A
MMP-14 F ACA ACG CTC ACC CCA GTC ACT CTC 275 U42813
R CTC CCA TAC TCG GAA GGC TTT CCG
TIMP-1 F AAC GGC CCG CGA TGA GAA ACT cCC 229 06179
R CTG CAA CTC GGA CCT GGT TAT AAG G
TIMP-2 F GGA AGG AGA TGG CAA GAT GCA C 177 X62622
R TAG CAT GGG ATC ATA GGG CAG C
TNF-« F CAG CCT TGT CCC TTG AAG AGG ACC 215 X66539
R TAC TGA ACT TCG GGG TGA TCG CTC C
IL-18 F GAC AGA ACA TAA GCC AAC AAG 237 M98802
R GTC AAC TAT GTC CCG ACC ATT
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Tab 2 Changes of echocardiogram parameters 42 d after treatments in three groups

Group " LVAWTq LVPWrq PWTivaw PWTvew LVDd ];[):F
[/mm //mm ¢Z9) % {/mm %)
Sham-operated 8 2.15+0. 11 1.7940. 14 39.4+5.6 37.9+6.1 4,6240.95 80.2+19.7
MI 8 1.16+0.12" 2.5240.16 26.7+£2.3% 49.0+3.1 5.8840. 46 57.1+14.0
Cavedilol 7 1.41+0.11*2& 2.21%0.16 33.1+£3.24 46.3+9.2 5.0340. 374 61.4+8.5

LVAWTd: Anterior left ventricular wall thickness at end diastole; LVPWTd: Left ventricular posterior wall thickness at end diastole;
PWTLyvaw : Percentage of wall thickening of anterior left ventricular wall; PWTpypw : Percentage of wall thickening of left ventricular posterior

wall; LVDd: Left ventricular diastolic dimension; EF; Ejection fraction. * P<C0. 05 wvs sham-operated group;% P<C0. 05 vs MI group

1 BFREA(A)MIAE(B)FFHEMEHC)RE 42 dBFLFE
Fig 1 Cardiac echo of sham-operated group(A),MI group(B) ,and cavedilol group(C)at day 42
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Tab 3 Changes of hemodynamic parameters 42 d after treatment in 3 groups

Group N MIU size SBP DBP /MBP ) H_R7 LVSP LVEDP +dp/de max —dp/dt max
%) p/mmHg p/mmHg p/mmHg f/min—1 p/mmHg p/mmHg mmHg « s71 mmHg « s!
Sham-operated 8 — 121+17 97+20 10611 410424 129+17  2.740.4 6 3444502 6 0384437
MI 8 37.9+£5.9 110414 89412 101£+18 444414 116515  25.744.6** 3837+211** 30204301 * *
Cavedilol 7 36.3+3.2 101+18 7717 86+19 370+374 107416 12.8+2.7* * AL 4 686+476* x4 39384217* x4

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; MBP: Mean blood pressure; HR: Heart rate; LVSP: Left ventricular systolic pressure; LVEDP; Left

ventricular end diastolic pressure. 1 mmHg=0. 133 kPa. *
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2 Gelatin-SDS-PAGE &g & & 7RO Al MMP-2 #1 MMP-9 i& %
Fig 2 Cardiac MMP-2 and MMP-9 activities in Gelatin-SDS-PAGE

M: Standard marker;1:Sham-operated rat at day 42 after operation;2-6: Zymography of infarcted myocardium at day 1,day 3,day 7.,day 14,and

day 42 after operation; 7:Cavedilol group
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Fig 3 Cardiac MMP-2 and
MMP-9 activities in 3 groups
** P<C0. 01 vs sham-operated group; 24 P<0. 01 vs MI group;x=+s
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IL-1B F+ # (P << 0. 05), TIMP-1, TNF-o F} % (P <<
0.01) ,F 4k H1 % 20 MMP-2, MMP-9, TIMP-1, TIMP-
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Fig 4 Changes in mRNA of MMPs, TIMPs,
TNF-a and IL-1f in 3 groups
* P<C0.05,* * P<C0.01 wvs sham-operated group; & P<C0. 05,44 P<
0.01 ws MI group;z=+s
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Fig 5 Immunohistochemical staining of cardiac MMP-2,MMP-9 and TIMP-2 in 3 groups
Al,A2,A3:MMP-2;B1,B2,B3: MMP-9;C1,C2,C3: TIMP-2. Al, B1, Cl; Sham-operated group; A2,B2,C2: MI group; A2, B3, C3; Carvidilol

group; Original magnification: X 200
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