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RELEVANCE OF MYOCARDIAL INFLAMMATION ON REMODELING OF THE EXTRACELLULAR MATRIX  (Invited Lecture)
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The remodeling in heart failure has been historically adressed mainly to intrinsic changes in the cardiac myocyte. However, the disruption of the extracellular matrix (ECM) is another key factor. Collagen degradation is regulated by matrix metalloproteinases (MMPs) and tissue inhibitors of matrix metalloproteinase (TIMPs). In this study we analyzed the relevance of MMP expression in association with myocardial inflammation in a murine coxsackievirus B3 (CVB3) myocarditis model. BALB/c mice were analyzed 10 days after CVB3 infection by semi-quantitative RT-PCR, picrosirius red staining, Western blot analysis, and immunohistochemistry. In addition, hemodynamic parameters were measured. Persistence of CVB3 genome in infected mice was confirmed by nested RT-PCR. Immunohistochemical staining of infected heart sections revealed significant CD3+ T lymphocyte infiltration. Infected mice developed a significant impairment of left ventricular function. The analysis of the ECM in infected mice showed an unaltered abundance of both mRNA and protein for collagen type I. However, degraded soluble fraction of collagen type I protein was increased. Moreover, the mRNA and protein abundance for MMP-3 and MMP-9 was upregulated, whereas the mRNAs for TIMP-1 and TIMP-4 were downregulated. These changes were associated with significantly increased mRNA levels of IL-1b, TNF-a, TGF-b1 and IL-4.  Conclusion: The increment of MMPs in the absence of counterbalance by TIMPs leads to a functional defect of the myocardial collagen network by posttranslational mechanisms. This may contribute significantly to the development of left ventricular dysfunction in murine viral myocarditis. The inflammatory response with induction of cytokines may mediate the dysregulation of the myocardial MMP/TIMP systems.
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