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MECHANISM OF ELECTRICAL STIMULATION-INDUCED PRE- AND POST-CONDITIONING 
X. Ren, Y. Liu, M. Tranter, M. Wilhide, T. Forde, L. Haar, K. Jones
University of Cincinnati, OH, USA

Recently, we found that, stimulation of sensory peripheral nerves remote from the heart elicits a profound cardioprotective effect that is neurally-mediated. Reasoning that low-trauma non-ischemic remote cardioprotection could have important clinical application, we tested the hypothesis the electrical stimulation (ES) of skin nociception can reproduce this effect. We found that nociceptive stimulation at specific points does indeed induce a powerful, 85% reduction (P&#8804;0.01) in infarct size, that this effect has an early and late phase, and also serves as a post-conditioning stimulus.  We performed studies to elucidate the mechanistic basis of this remote preconditioning phenomenon. Methods, an in vivo mouse I/R model was used. ES was performed 15 minutes prior to I/R or at the beginning of reperfusion with needles placed along a tranverse line through the umbilicus. Controls include placement of needles at other sites, and placement of needles with no ES. Infarct size was used to evaluate the results of I/R injury. Biochemical endpoints were determined at appropriate timepoints. The results of our mechanistic studies demonstrate that the cardioprotective effect of ES was abolished by both &#946;-AR antagonism (propranolol) and in BK2RKO mice. Western blot results show that myocardial PKC isoform translocation is altered after ES and pharmacologic blockade of PKC (chelerythrine) prevented cardioprotection due to ES. In conclusion, our results support that ES is; 1) a powerful cardioprotective strategy, 2) a pre- and post-conditioning stimulus, and 3) involves skin sensory nerve activity, &#946;-AR, BK2R signaling and that PKC modulation. Nociception-induced cardioprotection is non-traumatic, powerful and may have many clinical applications.  

