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MicroRNAs (miRNAs) have emerged as a novel class of endogenous, small, non-coding RNAs that negatively regulate gene expression via degradation or translational inhibition of their target mRNAs. In the heart, miRNAs have been involved in several clinical scenarios including ischemia/reperfusion and preconditioning suggesting that regulation of their function could be used as a novel cardioprotective strategy.  In particular, miRNA-1, miRNA-21, miRNA-24, miRNA-29, miRNA-92a, miRNA-126, miRNA-133, miRNA-320, miRNA-199a, miRNA-208 and miRNA-195 have been shown to be regulated after myocardial infarction. Following ischemic preconditioning (IPC), we observed significant increase in miRNA-1, miRNA-21and miRNA-24 in the heart. Treatment with the miRNAs derived from the hearts subjected to IPC protected the hearts against ischemia/reperfusion injury, as shown by a reduction of infarct size as compared with saline or non-IPC miRNA-treated control. This protective effect was abolished by treatment with the miRNA-21 inhibitor. In addition, one of the powerful pharmacological preconditioning agent, sildenafil (Viagra) also resulted in upregulation of miRNA-21 in the heart.  Pretreatment of hearts with adenoviral vector encoding miR-21eraser prior to sildenafil preconditioning abolished the infarct limiting effect of sildenafil.  These results suggest that miRNA-21 is one of important mediator of cardioprotection induced by IPC and sildenafil. 

