Citrus flavonoids tangeretin and nobiletin ameliorate endothelial dysfunction associated with diabetes
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Introduction. Tangeretin and nobiletin, two prominent flavonoids found in citrus fruits, exhibit diverse beneficial biological properties, including antioxidant, anti-inflammatory, hypoglycemic, and lipid-lowering activities.
Aims. This study aimed to explore their protective effects on vascular endothelial function under conditions of diabetes and obesity.
Methods. Male C57BL/6J mice, six weeks old, were fed either a normal diet or a high-fat diet (HFD; 60% kcal from fat) and administered vehicle, tangeretin (100 mg/kg/day), or nobiletin (50 mg/kg/day) orally for four or eight weeks. In vitro, primary rat aortic endothelial cells (RAECs) and mouse thoracic aortas were exposed to high glucose and co-treated with varying concentrations of tangeretin and nobiletin. Protein expression was assessed via western blot, and superoxide production was measured through fluorescence imaging.
Results. The results demonstrated that both flavonoids significantly restored endothelium-dependent relaxation impaired by high glucose or HFD in mouse aortas, both ex vivo and in vivo, in a concentration-dependent manner. Tangeretin and nobiletin enhanced nitric oxide (NO) bioavailability and reduced reactive oxygen species (ROS) levels in RAECs and aortic tissues. Notably, they reversed the downregulation of phosphorylated endothelial NO synthase (eNOS) and the protein expressions of nuclear factor erythroid 2-related factor 2 (Nrf2) and heme oxygenase-1 (HO-1) in high glucose-treated RAECs and aortas from HFD-induced obese mice.
Discussion. Tangeretin and nobiletin improve endothelial function by activating eNOS and Nrf2/HO-1 pathways, thereby promoting NO production and mitigating oxidative stress. These findings suggest their potential as therapeutic agents for diabetic vascular complications. This research was supported by the Science and Technology Development Fund of the Macau SAR (0076/2024/AGJ).
