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Introduction. Ouabain is a sodium/potassium-ATPase inhibitor. Previous studies suggested that exposure to ouabain lead to decreased nitric oxide (NO) and endothelium-dependent hyperpolarization signalling, and increased vascular inflammation, contributing to the development of atherosclerosis during hypertension (Hamlyn et al, 2013). 
Aims. This study aimed to investigate the effects of chronic in vivo ouabain administration on vascular tone regulation in a mouse model of atherosclerosis, with a focus on sex-specific differences.
Methods. Apolipoprotein E-deficient (ApoE-/-) mice of both sexes were fed a Western or standard chow diet for 20 weeks, starting at 5 weeks of age. During the last four weeks, mice received daily intraperitoneal injections of ouabain (150 or 300 μg/kg) or saline vehicle. Vascular reactivity was assessed using wire myography on isolated aortic rings with intact or denuded endothelium.
Results. In Western diet-fed ApoE-/- mice, when compared to the standard chow-fed group, endothelium-dependent relaxations to acetylcholine, but not endothelium-independent relaxations to the NO donor DETA-NONOate, were significantly impaired in aortae, irrespective of the sex of the mice. Chronic ouabain administration at 150 μg/kg/day enhanced relaxations to acetylcholine, but not those to DETA-NONOate, in aortae of male Western diet-fed ApoE-/-  mice. In female mice, administration with 300 μg/kg/day, but not 150 μg/kg/day, ouabain results in enhanced acetylcholine-induced relaxation. Ouabain also reduced phenylephrine-induced contractions in endothelium-intact aortae, at 150 μg/kg/day in male, but at 300 μg/kg/day in female, Western diet-fed ApoE-/-  mice. The potentiation of phenylephrine-induced contractions by the NO synthase inhibitor L-NAME or endothelium removal was significantly augmented by ouabain treatment in male but not in female mice. 
Discussion. The present findings suggested that chronic ouabain treatment improved endothelial function in atherosclerotic mice, likely by enhancing endothelial release of NO. Furthermore, the results revealed a sex difference in the beneficial vascular responses to ouabain, with male mice exhibiting greater sensitivity than the female.
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