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In humans, in vivo Protease Activated Receptor -1 (PAR-1) activation increases forearm blood flow, however, the in vivo effects of PAR-1 activation on coronary vascular tone in any species is unknown.  Therefore we conducted a study evaluating the in vivo effects of PAR-1 activation in the canine and porcine coronary vasculature.  To study the in vivo effects of canine PAR-1 agonist peptides on the canine coronary vasculature, we first established the effects on canine platelets and in isolated canine coronary microvascular endothelial cells (CCAMECs). PAR-1 agonist peptide failed to activate canine platelets, but dose-dependently increased intracellular calcium levels in CCAMECs. To examine the in vivo PAR-1 response, PAR-1 agonist peptide was infused into canine and porcine coronaries and coronary diameters were measured and coronary blood flow (CBF) and coronary vascular resistance (CVR) were calculated from doppler-derived velocities. Intracoronary infusion of PAR-1 agonist peptide caused a dose-dependent statistically significant decrease in coronary diameter in the canine accompanied by a statistically significant decrease in CBF and an increase in CVR. In contrast, in vivo administration of PAR-1 agonist peptide in the porcine coronary vasculature increased CBF and decreased CVR. Immunostaining of coronary arteries demonstrated that PAR-1 expression is more highly expressed in the media of the vascular wall in the canine, while largely limited to the coronary endothelium in the porcine. In conclusion, in vivo PAR-1 agonist peptide resulted in platelet-independent vasoconstriction of both canine epicardial coronary arteries and the canine coronary microvasculature. In contrast, PAR-1- agonist peptide vasodilated the porcine coronary microvasculature. The difference in vasoreactivity between the species correlates with the expression pattern of PAR-1 in the coronary vascular wall. These results describing the off-target platelet effects of PAR-1 activation on the coronary vasculature may partly explain the discrepant results observed with PAR-1 antagonism observed in clinical trials.

