Nitric oxide responsiveness in the coronary microcirculation: synergies with other endothelial autacoids
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Introduction. Although nitric oxide (NO) donors such as nitroglycerin induce coronary vasodilator responses, these occur predominantly in large epicardial coronary arteries. The basis for diminished NO responsiveness in coronary microcirculation, and whether coronary microcirculation relies more on autacoid synergy, remains unexplored.
Aims. To delineate the extent of interactions between NO and other endothelial autacoids in control and diabetic coronary microcirculations.
Methods. Male Wistar rats were anaesthetised with 4% inhaled isoflurane. In isolated Langendorff-perfused hearts from control (n=7) and diabetic (n=8) rats, vasodilatory responses to the direct-acting NO donor DEA/NONOate (30 nmol) were quantified by changes in coronary flow (CF). Comparisons were made in isolation and in combination with sub-threshold doses of the prostacyclin (PGI2) analogue Iloprost (1 nmol), the hydrogen sulphide (H2S) donor sodium hydrogen sulphide (NaHS, 0.5 µm), and the ACE2 product, Angiotensin-(1-7) [Ang-(1-7), 10 pmol].
Results. DEA/NONOate alone induced similar vasodilator responses in control and diabetic rats (5.17 ± 3.4 vs 7.06 ± 2.6 ml/min). On two-way ANOVA, co-treatment with Iloprost (F(1,11)=13.15, p=0.004) and NaHS (F(1,10)=10.47, p=0.009) markedly enhanced responses to DEA/NONOate, while Ang-(1-7) had no significant effect (F(1,10)=0.16, p=0.7). ANOVA also showed no differential effect of either Iloprost or NaHS according to disease state (interaction p=0.98 and p=0.71, respectively).
Discussion. In the rat coronary vascular bed, vasodilator responses to NO are substantially dependent on synergies with PGI2 and/or H2S, but not with Ang-(1-7). The extent of these synergies is not diminished in diabetic rats. Mechanisms underlying these interactions remain to be elucidated but may involve interactions with endothelial glycocalyx or biochemical convergence at the levels of vasodilator-stimulated phosphoprotein (VASP) phosphorylation and/or of soluble guanylate cyclase (sGC) activation.
