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Introduction. Nitric oxide (NO) is a key regulator of vascular tone, released from endothelial cells (ECs) following synthesis by endothelial nitric oxide synthase (eNOS). Activation of eNOS is closely associated with its phosphorylation status, particularly at threonine 495 (T495, inhibitory) and serine 1177 (S1177, stimulatory). However, conventional methods to assess eNOS phosphorylation, such as Western blotting of cultured cells or whole artery lysates, cannot quantify phosphorylation in situ within intact resistance artery endothelial cells (ECs) or directly link these molecular changes to vascular function.
Aims. A novel triple immunolabelling technique combined with confocal microscopy to quantify eNOS phosphorylation at T495 and S1177 relative to total eNOS expression in ECs of intact small mesenteric resistance arteries fixed under physiological tension.
Methods. Using wire myography, vasodilatory responses were assessed before arteries were fixed and immunolabelled. This approach enabled both whole-cell and subcellular (perinuclear versus cytosolic) analysis of eNOS phosphorylation.
Results. We show that under control conditions both T495 and S1177 are constitutively phosphorylated, with no significant difference in relative levels. Following stimulation with the endothelium-dependent vasorelaxant agonist acetylcholine, phosphorylation at S1177 increased significantly across ECs, particularly within perinuclear regions, while T495 phosphorylation remained unchanged.
Discussion. Importantly, the relative difference between S1177 and T495 phosphorylation was markedly enhanced after stimulation, supporting the concept that the balance between activation and inhibition sites plays an important role in eNOS activity. This method provides a powerful tool to investigate spatial and functional regulation of eNOS phosphorylation within intact arteries, offering opportunities to study physiological, pharmacological, and pathological modulation of endothelial NO signalling in cardiovascular health and disease.
