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ATP is an important vasoactive mediator, which acts via two receptor classes; P2X and P2Y. In arteries, activation of P2X receptors by ATP has traditionally been associated with vasoconstriction. These receptors are generally thought to be located on smooth muscle cells and not the endothelium. 
However, we have recently demonstrated that the vasodilator response induced by ATP is indirectly linked to the constrictor response, and is mediated mainly by the release of endothelium derived hyperpolarising factor (EDHF); (Harrington and Mitchell, 2003). In the current study, we have investigated the effects of the highly specific P2X receptor ligand, (, ( methylene ATP ((, ( meATP) on vasomotor responses of rat isolated mesenteric arteries and determined the cellular location of P2X1 receptors within the vessel. 

Male Wistar rats (200 ± 15.4g) were killed by lethal exposure to CO2 followed by cervical dislocation. Second order mesenteric arteries were mounted in myographs in physiological salt solution (PSS), and tensions normalised (Mulvany and Halpern, 1977). Some arteries were fixed with 4% paraformaldehyde for 30 mins under tension, probed for P2X1 receptors and viewed by confocal microscopy.
Tissues were precontracted with 10µM methoxamine and the actions of 100µM (, ( meATP measured. Vasodilation was not significantly inhibited by the combination of 100M L-NAME plus 10µM indomethacin. However, dilator responses were inhibited by high K+ or the combination of 100nM charybdotoxin plus 500nM apamin. Removal of the endothelium did not affect the constrictor actions of (, ( meATP, but completely abolished its associated dilator response. 
P2X1 receptors were present on endothelial cells, and were also present on the smooth muscle cells and in adventitial cells.

These results show that not only are P2X1 receptors located on the endothelium, but their activation may lead to endothelial cell dependent vasodilation, mediated primarily via the release of EDHF. 
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