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Background: Since ischemic preconditioning was first described, considerable effort has been directed towards developing a clinically applicable cardioprotective strategy. Though ischemic postconditioning has promise, this procedure is invasive and cumbersome to employ. Moreover, since reperfusion injury occurs rapidly upon re-establishment of flow, efficacy of ischemic postconditioning may be limited by the temporal proximity of signaling that underlies protection vs. injury. We recently reported a remote non-ischemic cardioprotective phenomenon involving the skin that we term nociceptor-induced conditioning (NIC). 

Objectives: To determine the mechanism of NIC and whether NIC is efficacious as a conditioning stimulus during coronary occlusion and after reperfusion.  

Methods: Studies were performed in murine models using skin incision, electrical or chemical (topical capsaicin) activation of abdominal dermal nociceptors. 

Results: NIC is induced by activation of skin nociceptors in dermal nerve cells and elicits an extremely powerful 75-80% reduction in infarct size. The cardioprotection against myocardial infarction (MI) is effective whether initiated before, during ischemia, or at reperfusion. Cardioprotection is dependent upon the neural system (skin and spinal), beta-AR and BK2R signaling and activation of PKC and mitoKATP channels. 

Conclusions: NIC elicits a powerful cardioprotection via a neural mechanism. Importantly, this implies that establishing the protection is not dependent upon first re-establishing perfusion. Thus, NIC can be initiated by a remote topical stimulus and provides cardioprotection during the period of coronary occlusion.  Because NIC can be elicited remotely, simply, and noninvasively, during the course of MI, it holds great clinical promise as an adjuvant to reperfusion therapy. 

