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1. ABSTRACT 
 

Left ventricular (LV) remodeling is a process 
whereby structural alterations attempt to compensate 
altered hemodynamic load. In the chronic setting this 
process becomes maladaptive, self-sustaining and is 
associated with worsened survival. The extracellular matrix 
(ECM) of the heart, once believed an inert scaffold for 
cardiomyocytes, is now known to play an important role in 
LV remodeling. The enzyme system primarily responsible 
for ECM turnover is the matrix metalloproteinases 
(MMPs), and these enzymes are robustly altered in 
cardiovascular pathologies, including myocardial infarction 
(MI) and ischemic heart failure. A cause-and-effect 
relationship has been established between MMPs and LV 
remodeling post MI, as MMP inhibition prevents LV 
dilation and preserves cardiac function in animal models of 
infarction. In spite of this, initial clinical experience with 
MMP inhibition post MI has been disappointing. This 
review examines the structural and functional roles of the 
myocardial ECM, the evidence for MMP involvement in 
LV remodeling, and recent investigations into MMPs as 
prognostic markers and therapeutic targets.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. INTRODUCTION 
 

Structural alterations in the left ventricle have in 
recent years been referred to as “left ventricular 
remodeling”. This remodeling process originates as an 
adaptive mechanism, enabling the heart to compensate for 
acute changes in hemodynamic load. Over time, however, 
remodeling becomes maladaptive and is associated with 
adverse clinical events and worsened survival prognosis 
(1). While remodeling is often viewed as a gross structural 
event involving the size and shape of the left ventricle, it is 
predominantly a cellular process involving myocytes and 
the interstitium in a coordinated process that accounts for 
the gross structural changes observed (2).  
 

LV remodeling after myocardial infarction plays 
a major role in the progression to heart failure (Figure 1). 
At the time of infarction, acute distension of the viable 
myocardium and the operation of the Frank-Starling 
mechanism, as well as augmentation of chronotropic and 
inotropic activity through adrenergic receptor stimulation 
tend to maintain pump function with the abrupt loss of 
contractile tissue. These acute compensatory mechanisms,
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Figure 1. Cross-sectional schematic of the LV (mid-
papillary level), demonstrating the process of post 
myocardial infarction remodeling. At the time of infarction 
(A), acute compensatory mechanisms (such as adrenergic 
receptor stimulation) tend to maintain cardiac function. 
Within hours to days, however, the infarcted myocardium 
begins to expand (B), followed by global remodeling (C) 
(days to months).  

 
 

however, are inadequate to maintain stroke volume when 
the non-contractile regions involve more than 
approximately 20% of the LV circumference (1).  
 

Augmenting cavity size by long-term dilation can 
restore stroke volume despite a persistently depressed 
ejection fraction. Within hours to days, the area of 
myocardium affected by the infarction begins to expand 
and become thinner, and within days to months, global 
remodeling will occur (3). But through the operation of 
Laplace’s law, this dilation would augment diastolic and 
systolic wall stress and thereby stimulate further ventricular 
enlargement. Myocyte hypertrophy may also be stimulated 
to offset the increased ventricular wall stress, however the 
extent of cavity dilation is often out of proportion to the 
augmentation in mass. When the cumulative loss of 
myocardium is large, a vicious cycle can be created in 
which dilation initiated to maintain pump function 
continues, that is,  “dilation begets more dilation”. 
 

The process of LV remodeling and the 
progression of heart failure was originally believed to arise 
from alterations in intrinsic properties of the 
cardiomyocytes themselves, and indeed a multitude of 
phenotypic changes are observed in the remodeled 
myocardium. Cardiomyocytes, however, constitute less 
than one third of the cells in the myocardium (4). A 
substantial part of myocardial volume is extracellular 

space, which is largely filled by an intricate network of 
macromolecules constituting the extracellular matrix 
(ECM). While the ECM was once thought to serve as a 
relatively inert scaffold to stabilise the physical structure of 
tissues, it is now clear that the matrix is a dynamic entity, 
which has a far more active and complex role. Evidence 
accumulated in recent years provides compelling 
affirmation for the importance of the matrix in the 
pathophysiologic expressions of various cardiovascular 
diseases, including ischemic heart failure. 
 
3. THE MYOCARDIAL EXTRACELLULAR 
MATRIX 
 

The myocardial ECM consists of 
macromolecules, primarily produced locally by fibroblasts, 
and includes a fibrillar collagen network, a basement 
membrane and proteoglycans. The fibrillar collagen 
network strengthens the matrix and ensures the structural 
integrity of adjoining myocytes. It provides the means by 
which myocyte shortening is translated into overall 
ventricular pump function and contributes to myocardial 
diastolic stiffness (5). In the heart, collagen type I, a 
fibrillar collagen with the tensile strength of steel, and 
collagen type III, also a fibrillar collagen, are the most 
abundant phenotypes (4). The basement membrane 
surrounds the myocyte and is attached to the sarcolemma as 
well as to the fibrillar collagen network. It is postulated that 
myocyte adherence to basement membrane may be a major 
determinant in maintenance of cell shape and positional 
integrity within the ventricular wall (6). Proteoglycans are 
composed of a protein core to which polysaccharide chains 
called glycosaminoglycans are covalently bound. These 
negatively charged molecules possess significant osmotic 
activity and therefore attract water and cations (7). The 
proteoglycan molecules in connective tissue thus form a 
highly hydrated, gel-like "ground substance" in which the 
fibrous proteins are embedded. The polysaccharide gel 
resists compressive forces on the matrix while permitting 
the rapid diffusion of nutrients, metabolites, and hormones 
between the blood and the tissue cells (8). Qualitatively, the 
composition of the ECM is similar in all tissues. 
Quantitatively, however, it is unique, and reflects the 
physiology of that particular tissue. 
 
3.1. Structural and Functional Roles of Myocardial 
Fibrillar Collagen 

The myocardial fibrillar collagen weave forms the 
scaffold upon which myocytes are arranged, thus fibrillar 
collagen is the primary determinant of tissue architecture and 
ventricular size and shape. In the normal heart, the number 
and location of intermyocyte connections prevents slippage 
of adjacent myocytes, either laterally or longitudinally (9). It 
has been consistently demonstrated that degradation of 
collagen leads to ventricular dilation and sphericalisation 
(10-12). 
 

In addition, because of its anatomic relation to the 
cardiac myocytes, myofibrils and muscle fibres and bundles, 
it has been hypothesised that the fibrillar collagen matrix 
coordinates the transmission of force generated by myocytes 
to the ventricular chamber. Collagen holds myocytes in a 
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given region at essentially the same length at the end of 
diastole (9) thereby imparting an equivalent preload, 
ensuring homogenous contraction of cells. Furthermore, 
Baicu et al demonstrated that systolic performance is 
impaired in isolated papillary muscles, but not isolated 
individual cardiomyocytes, following plasmin-induced 
collagen degradation (13). 
 

Increases in interstitial collagen, a relatively 
inelastic material, will result in the myocardium becoming 
stiffer. A positive correlation between ventricular stiffness 
and collagen content has been established in nonhuman 
primates with experimental hypertension, rats with genetic, 
perinephretic or renovascular hypertension, and rats with 
myocardial fibrosis secondary to perinephritis and/or 
isoproterenol administration (12). To exclude the possible 
contribution of myocardial hypertrophy often observed 
concurrently with fibrosis, Narayan et al (14) demonstrated 
that prevention of myocyte hypertrophy in spontaneously 
hypertensive rats with hydralazine did not reduce the 
abnormal accumulation of collagen, nor the elevated passive 
myocardial stiffness. A comparison of diastolic function in 
hypertensive patients and trained athletes provides further 
support that excess myocardial collagen and not hypertrophy 
is responsible increased ventricular stiffness, as diastolic 
function is normal or even enhanced in the athlete, despite a 
significant increase in LV mass. 
 
3.2. Alterations in Myocardial Fibrillar Collagen 

It is now well recognised that myocardial fibrillar 
collagen plays an important role in determining the size and 
shape of the cardiac chambers, as well as ventricular diastolic 
and systolic function. Abnormal modifications of the 
collagen matrix, therefore, will in turn alter myocardial 
mechanical properties and ventricular function. In general, 
the matrix is altered by either a degradation of collagen, 
producing a reduction in collagen concentration characterised 
by a disruption and disappearance of fibrillar collagen, or an 
increase in collagen concentration because of reparative 
fibrosis and/or reactive fibrosis. Reparative fibrosis, or 
replacement fibrosis, is scarring that preserves the structural 
integrity of the tissue following myocyte necrosis. Reactive 
fibrosis is the synthesis of interstitial collagen fibres and the 
thickening of existing fibres at sites distant to myocyte cell 
loss. 
 

Alterations in the fibrillar collagen network differ 
between the various cardiac pathologies. Pressure overload 
hypertrophy, for example, is associated with a rise in 
collagen synthesis in proportion to the increase in myocardial 
mass (15). Direct and indirect evidence of enhanced collagen 
degradation have also been observed (16, 17), however the 
rate of collagen degradation is not comparable to the 
increment in collagen synthesis and the result is an interstitial 
fibrosis. Decompensated volume overload hypertrophy, on 
the other hand, is characterised by grossly dilated, compliant 
cardiac chambers, with a high accumulation of interstitial 
collagen. It has been hypothesised that these changes are the 
result of increased collagen degradation and disruption of the 
collagen weave, accompanied by increased collagen 
deposition that is inadequately developed and poorly cross-
linked and thus unable to provide the necessary structural and 
functional support (18).  

Development of heart failure following myocardial 
infarction is accompanied by alterations in the extracellular 
matrix at both the site of infarction and in non-infarcted areas 
of myocardium (19). Following infarction and cell 
necrosis/apoptosis, the infarcted zone undergoes a long-term 
phase of reparative collagen deposition, that is, scar 
formation. This early stage of collagen synthesis is 
particularly important in the prevention of ventricular rupture 
as the ECM serves as a structural backbone to maintain 
integrity of the infarcted area. Depending on the species, the 
process of scar formation is completed within weeks to 
months, however the scar remains a dynamic entity that has 
constant and indefinite turnover of its connective tissue (20, 
21).  
 

While interstitial fibroblasts are responsible for 
collagen synthesis in the normal myocardium, phenotypically 
transformed fibroblasts, termed myofibroblasts, are 
responsible for fibrogenesis at sites of infarction. A hallmark 
of myofibroblasts is their expression of alpha smooth muscle 
actin filaments, and these cells are not residents of normal 
myocardial tissue, except heart valve leaflets. In 
experimental myocardial infarction in rats, myofibroblasts 
first appear at the site of infarction as early as day 3, become 
evident at week 1 and remain abundant for months and years 
thereafter (22, 23). Myofibroblasts present in other forms of 
wound healing such as the skin, disappear (via apoptosis) as 
soon as healing is complete, however the continuous 
mechanical stress caused by ongoing contraction and 
relaxation may explain their persistence in the heart. 
 

Studies by this laboratory (19) have described the 
replacement and interstitial fibrosis observed in ischemic 
heart failure using an ovine model of coronary 
microembolisation. Significant replacement and interstitial 
fibrosis were observed in the infarcted LV, and also in the 
non-infarcted RV (although to a lesser extent). Volders et al 
(24) reported similar findings in humans; anterior, posterior 
or lateral LV infarcts have increased reactive collagen 
deposition in the non-infarcted interventricular septum and 
right ventricular subendocardial region when compared to 
both non-hypertensive hypertrophied and control hearts. 
 

Concomitant with the activation of collagen 
synthesis is the activation of collagen degradation. Sato et al 
(25) found that after only 20 minutes of occlusion of the left 
anterior coronary artery the collagen network became 
irregularly arranged and disruption of collagen fibrils 
appeared in the subendocardium. After 2 hours of occlusion, 
entire collagen struts had disappeared and collagen fibrils 
had separated from the basement membrane. 
 
4. REGULATION OF MYOCARDIAL FIBRILLAR 
COLLAGEN: THE MATRIX 
METALLOPROTEINASES 
 

The amount of myocardial collagen depends on 
the balance between collagen degradation and deposition. 
While the turnover of fibrillar collagen in the normal heart 
is a relatively slow process (the half-life of collagen type I 
is ~100 days (26)), turnover of collagen in cardiac disease 
is greatly upregulated. One of the major enzyme systems 
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involved in the regulation of collagen turnover is the matrix 
metalloproteinases, or MMPs. 
 

The MMPs constitute a family of zinc-dependant 
enzymes capable of degrading a wide spectrum of ECM 
proteins. The MMPs have been demonstrated to play a 
pivotal role in ECM remodeling across many tissue types, 
and it is now recognised that MMPs are expressed in the 
myocardium and play an important role in LV remodeling 
and various cardiac pathologies. MMPs are secreted into 
the extracellular space by a number of cell types, including 
fibroblasts, smooth muscle cells, endothelial cells and 
cardiomyocytes (27-29). All major cell types within the 
myocardium thus have the potential to synthesise MMPs 
and participate in LV collagen remodeling. 
 

Twenty-five different human MMPs have been 
identified, which may be divided into sub-groups including 
interstitial collagenases, gelatinases, stromelysins and 
membrane-type MMPs (MT-MMPs). While this 
classification of MMPs was originally determined by 
substrate specificity, it is now recognised that a great deal 
of substrate cross-over exists between MMP classes and 
species.  
 
4.1. Regulation of Matrix Metalloproteinases 

The regulation of MMPs occurs at numerous 
levels, including transcription, activation and endogenous 
inhibitory control. All MMPs, with the exception of MT-
MMPs, are secreted into the extracellular space in a latent, 
or proenzyme state (proMMP). In the normal heart, MMPs 
are predominantly present as latent proenzymes (30), thus a 
pool of recruitable MMPs exists within the ECM and 
provides a means for the rapid induction of proteolytic 
activity. Activation of proMMPs is achieved through 
enzymatic cleavage of the propeptide domain by serine 
proteases, such as plasmin, as well as other MMP species. 
Cleavage results in a conformational change and exposure 
of the catalytic domain to the ECM substrate.  
 

Another important control point of MMP activity 
is through the presence of an endogenous class of low-
molecular weight molecules called tissue inhibitors of 
metalloproteinases (TIMPs). Four different TIMP species 
have been identified and all bind to activated MMPs in a 
1:1 stoichiometric ratio. Furthermore, certain TIMPs bind 
to proMMPs and thereby form proMMP-TIMP complexes. 
The functional significance of these proMMP-TIMP 
complexes remains incompletely understood, but they may 
actually facilitate MMP activation. For example, TIMP-2 
forms a complex with MT-MMPs which enhances the 
activation of proMMP-2 (31).  TIMP-1, which binds with 
great affinity to activated MMPs, is the most ubiquitous 
inhibitor. TIMP-4 appears to have predominant distribution 
within the myocardium, (32), however the significance of 
TIMP-4 myocardial expression remains unclear. In addition 
to binding to MMPs, TIMPs appear to influence cell 
growth and metabolism in vitro. Thus, TIMPs may have 
multiple biological effects with respect to MMP activity 
within the myocardium, which would be relevant to the LV 
remodeling process. 
 

MMP mRNA expression can be influenced by a 
variety of chemical agents, neurohormones, corticosteroids 

and cytokines. Inflammatory cytokines such as interleukin-
6 (IL-6), interleukin-1 beta (IL-1 beta) and tumour necrosis 
factor-alpha (TNF-alpha) have been found to decrease 
collagen expression and increase total MMP activity in 
cultured cardiac fibroblasts (33). Specifically, IL-1 beta 
was found to increase MMP-2 and MMP-3 at the mRNA 
level, suggesting increased activity was due, at least in part, 
to increased transcription. 
 

Mechanical load also affects MMP expression. 
Unloading of the left ventricle during LVAD support 
decreases MMP-1 and MMP-9 expression and increases 
TIMP-1 and TIMP-3 expression (34). Although MMP-2, 
MMP-3, TIMP-2 and TIMP-4 remained unchanged in this 
study, Guo et al (35) found increased MMP-2 in cell 
lysates of mechanically unloaded cardiac fibroblasts. In 
addition, associations between functional parameters and 
MMPs following myocardial infarction have been made in 
both animal and human studies (36, 37). Whether 
alterations in mechanical load affect expression of these 
matrix enzymes directly (for example through integrins) or 
whether autocrine and paracrine signals are required (such 
as growth factors) remains incompletely investigated. 
Evidence for involvement of both mechanisms exists (38, 
39).  
 
4.2. Interplay of Fibrillar Collagen and Matrix 
Metalloproteinases 

MMPs not only play a role in the degradation of 
matrix components, but may also modulate collagen 
synthesis. Digestion of ECM proteins by enzymes such as 
MMPs may release peptides which by themselves 
constitute new signals for the surrounding tissue. One such 
molecule, or “matrikine” is the tripeptide glycyl-histidyl-
lysine (GHK), which is derived from ECM proteins 
(including several collagen α chains) during their partial 
degradation and has been found to stimulate collagen 
synthesis in a potent and dose-dependent manner (40). In 
addition, collagen itself has been shown to activate certain 
MMP species. Type I collagen is a known matrix effector 
for MMP-2 activation in various cell types, including rat 
cardiac fibroblasts (41). These phenomena may explain 
why certain pathologies, including heart failure, 
demonstrate increased MMPs accompanied with increased 
fibrosis, and why therapies targeting one aspect often result 
in reductions to both (42, 43).  
 
5. MATRIX METALLOPROTEINASES AND 
ISCHEMIC HEART FAILURE 
 

In 1975, Monfort and Perez-Tamayo first 
demonstrated the presence of collagenase in the normal 
myocardium (44). In 1996, Tyagi et al (45) found 
collagenase activity to be approximately 30-fold higher in 
infarcted LV from explanted failing hearts than normal 
atrial tissue from donor hearts.  
 

It has now been robustly demonstrated that 
MMPs are overexpressed in both the acutely remodeling 
ventricular tissue after myocardial infarction, and in 
chronic, non-ischemic ventricular myocardium undergoing 
gradual dilation. It is less certain, however, which
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Table 1. Summary of alterations in MMPs and TIMPs  (gene or protein) post MI described in representative laboratory and 
clinical studies 

 Animal Studies Human 
MI Evolution & 
Early infarct healing 

Late healing &  
scar formation 

Chronic LV 
remodeling 

 

0-72h post MI 72h-2w post MI 2-6w post MI >6w post MI 

End-stage 
Ischemic HF 

MMP-1 (57-61, 69-71) 
Infarcted LV ↑ ↔ ↑ ↔ ↔ ↓ ↑ ↓ ↔ 
Remote LV ↑ ↔ ↔ ↑ ↔ ↔  

MMP-2 (57-64, 67-69) 

Infarcted LV ↑ ↓ ↔ ↑ ↔ ↑ ↔ ↑ ↔ 

Remote LV ↑ ↔ ↑ ↑ ↑ ↓ ↔  

MMP-3 (59-61, 67) 

Infarcted LV ↑ ↔ ↑ ND ↓ ↔ 

Remote LV ND ND ND ↔  

MMP-7 (59, 64) 

Infarcted LV ND ND ND ↑ ↓ ND 

Remote LV ND ND ND ↔  

MMP-8 (59, 62, 63) 

Infarcted LV ↑ ↔ ↔ ↔ ↑ ↔ ND 

Remote LV ↔ ↔ ↔ ↔  

MMP-9 (32, 49, 57-65, 67, 69) 

Infarcted LV ↑ ↔ ↑ ↔ ↑ ↔ ↑ ↓ ↔ ↑ 

Remote LV ↔ ND ↑ ↑ ↔  

MT1-MMP (59, 61, 66, 68) 

Infarcted LV ↑ ND ND ↑ ↑ 

Remote LV ↔ ND ND ↔  

TIMP-1 (32, 58-61, 64, 67-71) 

Infarcted LV ↑ ↓ ↑ ↓ ↔ ↑ ↑ ↓ ↔ ↑ ↓ ↔  

Remote LV ↔ ↑ ↑ ↓ ↔  

TIMP-2 (32, 59, 63, 69, 70) 

Infarcted LV ↑ ↔ ↑ ↑ ↑ ↓ ↔ 

Remote LV ↑ ↔ ↑ ↔ ↑ ↔ ↑ ↓  

TIMP-3 (32, 59, 70) 

Infarcted LV ↑ ↔ ↑ ↑ ↓ ↓ 

Remote LV ↔ ↔ ↔ ↓  

TIMP-4 (32, 59, 64, 68, 69) 

Infarcted LV ND ND ND ↓ ↔ ↓ ↔ 

Remote LV ND ND ↔ ↓ ↔  

Source: 32, 49, 57-71, ↑: increased, ↓: decreased, ↔: unchanged, ND: not determined. 
 

particular MMP species are activated and at what time-
point, especially since human studies are confounded by 
co-morbities, polypharmacy and duration of the disease. 
Table 1 summarises a representative series of studies 

investigating MMP and TIMP alteration post MI, 
highlighting the complexity and contradiction involved 
with formulating a model of this disease process. 
Nonetheless, a cause-and-effect relationship has been 
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established between MMP induction and LV remodeling, 
as broad spectrum MMP inhibition in animal models of 
myocardial infarction has consistently demonstrated 
reduction of LV dilation and preservation of cardiac 
function (42, 46-48).  
 

Some MMP species, such as MMP-9, are thought 
to be involved in the early stages of remodeling following 
myocardial infarction (36, 49). Yet while MMP-9 knockout 
mice are partially protected against LV rupture and dilation 
post infarction (50, 51), evidence of impaired inflammatory 
cell migration, scar formation and infarct revascularisation 
suggests MMP induction is not entirely pathological and is 
required, to some extent, for effective infarct healing (50). 
An alternative to MMP gene knockout, is the use of TIMP 
gene therapy. A study by Jayasankar et al demonstrated 
TIMP-1 gene transfer following coronary ligation in rats 
lead to a preservation of cardiac geometry and function 
after 6 weeks (52). 
 

Recent interest in MMPs and ischemic heart 
failure progression has expanded from therapeutic targets 
alone, to include diagnosis and prognosis following 
myocardial infarction. Measurements of MMPs in plasma 
originated as a surrogate marker of activity in the 
myocardium to enable serial measurements over time. As 
expected, plasma levels of MMPs and TIMPs were 
abnormal in patients following myocardial infarction (53) 
and with chronic ischemic heart failure (54). More recently, 
associations between plasma MMP levels following 
myocardial infarction and measures of LV function have 
been reported. Squire et al (37) observed peak MMP-9 
levels on admission correlated significantly with end-
diastolic and end-systolic LV volumes, inversely with LV 
wall motion index and directly with plasma N-BNP levels. 
Interestingly, MMP-2 demonstrated a strong inverse 
relationship with LV volumes both during and after 
admission. These results emphasise that subtypes of MMPs 
are likely to vary in distribution of expression, time-course 
of induction and functional/structural roles.  
 
6. MMP INHIBITION AS TREATMENT FOR 
ISCHEMIC HEART FAILURE 
 

The first clinical trial, PREMIER (Prevention of 
MI Early Remodeling), has been carried out to investigate 
the potential of MMP inhibition in the prevention of LV 
remodeling following myocardial infarction (55). The 
MMP inhibitor employed was PG-116800, which has high 
affinity for target MMP-13 and for MMPs -2, -3, -8, -9 and 
-14 but low affinity for MMP-1 and MMP-7, which are 
associated with musculo-skeletal side-effects. Patients 
(n=250) were randomised to PG-116800 or placebo for 90 
days following myocardial infarction associated with an 
ejection fraction of <40% (treatment commenced within 
48h of MI). The primary endpoint for the study was LV 
end-diastolic volume index change at 90 days post MI. 
While PG-116800 was well tolerated by patients, no benefit 
in LV remodeling was demonstrated. The progression of 
LV remodeling in the study was related to initial LV end-
diastolic volume, the region of origin and the time from 
admission to percutaneous coronary intervention (PCI). 

The failure of MMP inhibition to show benefit in 
this study is surprising considering the resounding evidence 
in animal studies. While MMP inhibitor trials in cancer 
treatment also failed to show any benefit, this was 
attributed to their application in advanced cancer, rather 
than early stages when MMPs are more likely to be 
involved (56). However the reason behind the failure of 
PREMIER is unclear. One difference between the majority 
of animal studies performed and the clinical situation is the 
addition of reperfusion therapy. It is possible that the ability 
of reperfusion itself to prevent LV remodeling disguises 
any effect of MMP inhibition, particularly since time to 
PCI was related to LV dilation while MMP inhibition was 
not. Nonetheless, it is expected that further study of agents 
targeting MMPs in ischemic heart failure will proceed. 
 
7. SUMMARY AND PERSPECTIVE 
 

The molecular alterations that accompany LV 
remodelling following MI are complex. It is evident that 
MMPs and TIMPs are involved in the remodelling process, 
and that a specific portfolio of these enzymes is expressed 
according to time after MI, proximity to infarcted zone and 
species of animal studied. The inflammatory and 
neurohormonal response to MI will also influence MMPs, 
as will the ensuing hemodynamic load on the heart. The use 
of MMP plasma profiling in the clinical situation may 
assist in tracking LV remodeling post MI, however the 
ubiquitous expression of MMPs in the body and their 
involvement with diverse pathologies (such as cancer, 
arthritis and atherosclerosis) may confound such 
measurements. Therapies targeting MMPs to prevent LV 
remodelling post MI have now reached clinical trial but so 
far have failed to demonstrate significant benefit. Further 
research is essential to elucidate more definitively the 
subtypes of MMPs and TIMPs involved in the remodeling 
process, and at what time point they are best targeted. The 
ability of MMP regulation to confer additional protection 
over coronary reperfusion and current standard therapy also 
needs consideration.   
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