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Although adenosine is known to elicit coronary hyperemia during metabolic stress, little information is available on the mechanism of this response at the microcirculatory levels. Herein, we examined the role of endothelial nitric oxide (NO), G-proteins, cyclic nucleotides, and potassium channels in coronary arteriolar dilation to adenosine. Pig coronary arterioles (40~80 µm) were isolated for in-vitro study. We demonstrated that adenosine (0.1 nM to 10 µM) elicited dose-dependent dilation and NO production. Denudation, inhibiting endothelial KATP channels (by glibenclamide), NO synthase and guanylyl cyclase produced identical attenuation of adenosine response. Combined administration of these inhibitors did not further attenuate the vasodilation. Pertussis toxin inhibited adenosine response only in vessels with an intact endothelium. Glibenclamide and a high concentration of KCl abolished adenosine dilation in denuded vessels. A cAMP antagonist (Rp-8-Br-cAMPS) inhibited vasodilation to forskolin (cAMP activator) but failed to block adenosine-induced dilation. These results suggest that adenosine opens endothelial KATP channels through activation of pertussis toxin-sensitive G proteins. This signaling leads to the production/release of NO, which subsequently activates smooth muscle guanylyl cyclase for vasodilation. Additionally, adenosine activates smooth muscle KATP channels and leads to vasodilation through hyperpolarization; the process appears to be independent of G-proteins and cAMP pathways. Under pathophysiological conditions (e.g., hypertension, ischemia-reperfusion, exposure to ox-LDL, angiotensin-II, TNF-alpha, and H2O2), the endothelium-dependent NO-mediated vasodilation to adenosine was impaired through increased oxidative stress or arginase (an L-arginine consuming enzyme) upregulation in the endothelium. This may explain the observed coronary flow dysregulation during metabolic stress in patients with cardiovascular diseases. 

