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We have described elevated cardiac expression of protease-activated receptor 1 (PAR-1) in both human and mouse heart failure (HF). We also found that global PAR-1 null mice (PAR-1 KO) are cardioprotective following ischemia/reperfusion. Chronic beta-adrenergic receptor (b-AR) overstimulation, a hallmark of HF, is associated with increased cardiac expression of matrix metalloproteinases (MMPs). MMP-1 has recently been suggested to cleave/activate PAR-1 in human cancer cells. We hypothesized that chronic b-AR overstimulation would result in MMP-dependent PAR-1 activation.  In both isolated cells and in vivo, we have found that chronic b-AR stimulation leads to elevated MMP expression, concomitant with MMP-13-dependent activation of PAR-1 cleavage and signalling.  Furthermore, we have identified the MMP-13 cleavage site, which is 1 amino acid downstream of the thrombin cleavage site and elicits a somewhat biased signal, eliciting ERK activation similar to thrombin, but weaker inositol phosphate generation.  We also discovered an intercellular role for the activation MMP-13-mediated PAR-1 cleavage, in that conditioned media from b-AR stimulated cardiac fibroblasts elicited a robust MMP-13-dependent PAR-1 cleavage and activation in cardiac myocytes.  Importantly, using an adrenergic-mediated pharmacologic model of HF, we found that while serial echocardiography demonstrated significantly reduced cardiac function in WT mice, cardiac function was fully conserved in PAR-1 KO mice.  In summary, our data suggest that chronic b-AR overstimulation contributes to cardiac dysfunction in part via transactivation of pathologic PAR-1 signalling.

