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POST-INFARCTION SIGNALING PATHWAYS AS TARGETS FOR NOVEL THERAPEUTIC INTERVENTION
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Following myocardial infarction (MI), the heart undergoes a complex time-dependent remodeling process that involves structural, biochemical, neurohormonal, and electrophysiologic alterations. This process is initiated by activation of multiple signaling pathways that may act in a synergistic, antagonistic, or permissive way. Some  pathways have been identified to play a key role in post-MI remodeling, for example, the renin-angiotensin pathway, and the adrenergic pathway, and pharmacologic  modification of these pathways already has been exploited for therapeutic measures. We have recently reported that two other signaling pathways may contribute to post-MI remodeling. Both the calcineurin-dependent pathway and the JAK2-STAT pathway were shown to be activated in the post-MI rat heart. Blocking the activation of the calcineurin –dependent pathway by cyclosporin-A and the JAK-STAT pathway by tyrphostin, respectively, resulted in amelioration of post-MI hemodynamic, contractile, and electrophysiologic negative consequences. We report here on preliminary results of two other novel pathways that may be involved in post-MI remodeling: 1) we have demonstrated that the specific anti-ras21 peptide PNC2 can significantly inhibit norepinephrine-induced hypertrophy of cultured neonatal rat myocytes. The effect was shown to be mediated, at least in part, through inhibition of ras-ERK and ras-JNK signaling pathways. 2) We have identified the expression of the erythropoietin (EPO) receptor in rat neonatal cardiac myocytes in response to hypoxia and showed that the human recombinant EPO can protect against hypoxia-induced apoptosis. This cytoprotective effect was abolished by co-treatment with tyrphostin, a specific JAK2 inhibitor, indicating that EPO protective effect is mediated through the JAK-STAT pathway. The potential benefit of pharmacologic modification of these pathways in the clinical setting remains to be identified.

