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Background: Anesthetic preconditioning (APC), defined as brief exposure to inhalational anesthetics prior to cardiac ischemia/reperfusion (I/R), limits injury by inhibiting apoptosis. However, the molecular mechanism by which APC limits apoptosis is not fully understood. Apoptosis repressor with caspase recruitment domain (ARC) is a novel protein that has been demonstrated to protect cardiomyocytes from apoptosis induced by I/R and is regulated by phosphorylation. We therefore hypothesized that the anti-apoptotic effect of APC is, in part, mediated by phosphorylation of ARC. 

Method: Experiments utilized a perfused heart rat model of sevoflurane APC and I/R. In addition to measures of left ventricular function, phosphorylation of ARC was measured with and without APC and I/R. Since the phosphorylation status of ARC is determined by calcineurin and protein kinase II, the role of ARC was defined by measuring calcineurin activity and using the protein kinase II inhibitors FK506 and the ARC phosphorylation inhibitor 4,5,6,7- tetrabromobenzotrizole (TBB) during APC and I/R. 

Results: I/R without APC increased calcineurin and reduced ARC phosphorylation levels. APC prior to I/R, in contrast, significantly limited the increase in calcineurin activity, increased the phosphorylation level of ARC, improved functional recovery, decreased ischemic injury, and reduced apoptosis after I/R. The effects of APC were mirrored by FK506 and abolished by TBB. 

Conclusion: This study has identified a novel cardiac apoptosis pathway in which APC prevents the increase in calcineurin post I/R, resulting in increased phosphorylated ARC and decreased apoptosis. 
