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The progression of ventricular dilatation and heart failure depends on myocardial matrix remodeling. Matrix metalloproteinases (MMPs) play a cardinal role in remodeling as increased MMP activity results in collagen degradation, alterations in extracellular matrix (ECM), and evolution of ventricular dilatation. Myocardial MMP expression is regulated by cytokines and growth factors while their activity is determined by endogenous physiological inhibitors, tissue inhibitors of metalloproteinases (TIMPs). Myocardial fibrogenesis, therefore, is greatly influenced by regulation of MMP and TIMP expression by cytokines and growth factors. Modulation of MMP-TIMP system by modifying myocardial cytokines may alter remodeling events and eventually, myocardial function.

In acute viral myocarditis, changed myocardial cytokine milieu contributes to the progression of viral myocarditis to dilated cardiomyopathy. In a murine model of acute viral myocarditis, we recently observed that altered myocardial cytokine levels lead to an imbalance in cardiac MMP-TIMP system and left ventricular dysfunction. Subsequently, we found that exogenous administration of interleukin-4, an anti-inflammatory cytokine that promotes expression of anti-inflammatory factors like transforming growth factor and suppresses proinflammatory interleukin-2, had a time-dependent beneficial effect on myocardial MMP-TIMP system. Besides, intramyocardial inflammation and cytokine levels differed and a concomitant improvement in left ventricular function was observed. Our findings suggest that timely cytokine-mediated immunomodulation may alter myocardial remodeling processes following viral infection and influence left ventricular function.

