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Objectives:  To determine the molecular pathways involved in the protective effect of remote ischaemic preconditioning (rIPC) on infarct size and the attenuation of Early Growth Response (EGR)-1 expression following myocardial ischaemia reperfusion (I/R) injury.
Methods:  Male rats (250-350g) were subjected to transient (30 min) occlusion of the left anterior descending (LAD) coronary artery with or without prior (3 x 5 min) rIPC of the hind-limb muscle. Hearts were excised at various time-points following surgical intervention and the infarct size and expression of molecular markers of I/R injury were determined. Rat cardiac myoblast H9c2 cells were subjected to hypoxic preconditioning (HPC) coupled with hypoxia re-oxygenation (H/R) injury to determine the effects of HPC on cell viability, apoptosis and the transcription of inflammatory cytokines with flow cytometry and real-time PCR respectively. Intracellular signaling pathways regulated by rIPC were determined with the use of selective inhibitors and thereafter assessed with Western blot and real-time PCR. 
Results:  Rats subjected to rIPC prior to myocardial I/R injury exhibited a 40% reduction in infarct size with a concomitant reduction in cardiac EGR-1 transcription compared to rats not receiving rIPC. In vitro we showed that preconditioning exerts a protective effect on cell viability including a reduction in apoptosis and a concurrent attenuation in EGR-1 expression compared to cells exposed to H/R alone. Selective inhibition of intracellular signaling pathways confirmed that rIPC increased production of intracellular nitric oxide and NADPH oxidase generated superoxide via activation of the JAK-STAT pathway which inactivated ERK ½ and JNK signaling pathways ultimately leading to the suppression of EGR-1 expression.
Conclusions:  rIPC reduces myocardial infarct size in vivo and is protective against H/R induced late stage apoptosis in vitro. Furthermore, in vitro we delineated that rIPC attenuates EGR-1 expression through increased nitric oxide and superoxide generation via JAK-STAT pathway activation.

