Canaglifozin reduces human vascular cell inflammation and senescence by interfering with cell glucose uptake
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Introduction. Diabetes Mellitus (DM) is a cardiovascular risk factor, where inflammation and senescence stand out as crucial pathophysiological mechanisms. Canagliflozin, an inhibitor of sodium-glucose transporter-2 (SGLT2) used in the treatment of Type 2 DM, induces cardiovascular benefits by mechanisms that remain incompletely understood.
Aims. We tested the hypothesis that canaglifozin is preventing inflammatory and senescence mechanisms in the vasculature by interfering with exacerbated glucose uptake in inflamed vascular cells.
Methods. We used in vitro human aortic smooth muscle cell cultures (HASMCs) challenged for 18-24 h with 10 ng/mL interleukin(IL)1b under normal (5.5 mmol/L) and high glucose (22 mmol/L) conditions.
Results. HASMCs stimulated with IL1β under high glucose conditions exhibited a significant synergy when compared to basal glucose, showing high expression and activity of inflammatory molecules, including priming and activation of NLRP3-inflammasome. A similar effect occurred with senescence-associated secretory phenotype markers and β-galactosidase activity. All these pathways were blunted by 1 µmol/L canagliflozin or by blocking IL-1 receptors with 1 µg/mL anakinra. Moreover, in HASMCs, the expression of SGLT1 and SGLT2 was enhanced by IL1β. By using a metabolic flux analyser, bioenergetic profiling revealed that IL1β promoted a metabolic shift toward glycolysis at the expense of oxidative phosphorylation, which were synergized in high glucose. In parallel, a clear enhancement of HASMCs glucose consumption was observed. All these metabolic changes were blocked by anakinra and canaglifozin, this last one acting mostly on the synergic component observed in high glucose conditions.
Discussion. Our data indicate that bioenergetic changes developed in inflamed vascular cells requires increased glucose utilization, which is partly entering via newly expressed SGLT1 and SGLT2 and blocked by canaglifozin. We conclude that vascular protective effects of canaglifozin may be due to its interference with cell glucose uptake.
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