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In viral myocarditis and DCM, the role of the innate immune system remains poorly understood. Recognition of viruses or viral particles by the host, triggers the activation of an innate immune response characterized by the production of mediators such as TNF, interleukins, interferons and nitric oxide, of which all are toxic to replicating viruses. This initial anti-viral response by the host is mediated by Toll-like receptors (TLRs). It has been shown that dsRNA is the primary ligand for TLR3, and we have shown that the integrity of the TLR3 signaling pathway is involved in protecting against virus-induced myocardial damage. Activation of this pathway triggers production of type I interferon (IFN), which orchestrates the rapid response and long-term resistance to viral infection. We have screened patients with biopsy-proven viral myocarditis or DCM and identified several non synonymous substitutions in the TLR3 and TICAM1 genes.  Characterization of these variants suggests that they reduce or ablate TLR3 signaling, resulting in the decreased synthesis of both IFN and NF-kB. Our observation that TLR3 signaling protects against cardiotropic virus infection, suggests that the innate immune response is critical in determining the outcome of the host. We speculate that defects in the TLR3 signaling pathway may result in increased cardiac pathology and worse outcomes following cardiotropic virus infection. We are now investigating the role of the innate immune response in protecting against other forms of acquired heart disease.

