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In the pulmonary artery (PA) voltage-gated potassium (KV) channels together with KCNQ channels control basal tone. The relative contribution of each channel type to the development of hypoxic pulmonary vasoconstriction, a unique response of PA to hypoxia, remains controversial and poorly understood. The main aim of this study was to establish a relative contribution of KV and KCNQ channels to the regulation of PA excitability and contractility in normoxic and hypoxic conditions in the pulmonary and systemic circulation. Experiments were performed on rat resistance PA and mesenteric artery (MA) using small vessel myography, microelectrode technique and confocal imaging. Investigation of the effect of 4-aminopyridine (4-AP) (0.5-10 millimole), a selective KV channel blocker revealed a significant potentiation of PA contractility when tissue were pre-treated either with the specific KCNQ channel inhibitor linopirdine (10 micromole) or with 20 mM KCl. Microelectrode measurements of membrane potential in intact vessels and intracellular Ca2+ signalling with Fluo-3 in single cells were in agreement with functional studies. These effects were less prominent in MA, suggesting that KV and KCNQ channels differently control the basal tone in PA and MA. Acute (20 min) hypoxia caused a transient contraction in the presence of 10 micromole linopirdine but not of 2 millimole 4-AP, suggesting that only KV channels are inhibited by hypoxia in PA. Both KV and KCNQ contribute to the regulation of the basal tone in PA, providing the foundation for a low resistance vascular bed. KV, but not KCNQ, channels are inhibited by hypoxia in PA. 

