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Objectives: We wished to ascertain: (i) the role of autophagy in obesity-induced hypertension and the underlying mechanisms; (ii) whether 2,3,5,4’-tetrahydroxystilbene-2-O-beta-D-glycoside (TSG) influences endothelial dysfunction and obesity-associated hypertension.
Background: Obesity is a major risk for cardiovascular diseases including hypertension. Endothelial dysfunction contributes to increased peripheral vascular resistance and subsequent hypertension. However, whether autophagy is related to endothelial dysfunction and hypertension in obesity remains largely unclear. Moreover, TSG is the main bioactive ingredient extracted from the traditional Chinese medicinal herb Polygonum multiflorum Thunb used safely for approximately two millennia with a wide spectrum of pharmacologic functions including improving blood flow and protecting against oxidized LDL-induced vascular dysfunction. But little is known about the effects of TSG on endothelial dysfunction in obesity.
Methods and Results: Twelve-week-old male obese Zucker diabetic fatty (ZDF) rats were used. Compared with their lean counterparts, obese ZDF rats exhibited hypertension and mesenteric artery endothelial dysfunction (n=6, P<0.05), along with impaired Akt/mechanistic target of rapamycin (mTOR) signaling and upregulated expression of beclin1, LC3II/I, p62, ATG5 and ATG7 in mesenteric arterioles (n=6, P<0.05), suggesting increased and impeded autophagy in mesenteric arteries from ZDF rats. Two-week TSG administration (100mg/kg/day) by gavage significantly decreased blood pressure (BP) and improved microvascular endothelial function (n=6, P<0.05), reactivated Akt/mTOR pathway and decreased endothelial autophagy in obese ZDF rats (n=6, P<0.05). Rapamycin pretreatment blocked the hypotensive effect of TSG in obese ZDF rats. Suppression of Akt and mTOR expression with siRNAs significantly blunted the anti-autophagic effect of TSG in cultured human umbilical vein endothelial cells as evidenced by abnormal autophagic flux and increased expression of autophagy-associated proteins, respectively (n=3, P<0.05). 
Conclusions: Microvascular endothelial dysfunction in obese rats is partially attributable to excessive autophagy. TSG improves endothelial function and exerts hypotensive effects via inhibiting endothelial autophagy (supported by the National Natural Science Foundation of China, No.81670449).

