[bookmark: OLE_LINK19]A novel AMPK activator SCT ameliorates established hepatic steatosis and metabolic disorders
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Wei-Chung Chiou1, Yuan-Ting Kuo1, Cheng Huang1,*. Department of Biotechnology and Laboratory Science in Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan1; Correspondence*. 
 
[bookmark: OLE_LINK48]Introduction. Obesity is a major public health issue that exacerbates metabolic disorders including hyperlipidemia, insulin resistance, and systemic inflammation. Excess intake of fats promotes hepatic steatosis and the development of nonalcoholic fatty liver disease (NAFLD). Chronic hepatic steatosis risks further disease progression, including fibrosis, cirrhosis, and hepatocellular carcinoma (HCC). AMP-activated protein kinase (AMPK), a central regulator of cellular energy homeostasis, is a therapeutic target that shows promise for managing obesity-associated metabolic disorders. SCT is a potent, direct AMPK activator that binds allosterically to AMPK α- and β-subunits. Previously, SCT has been shown to ameliorate HCC by suppressing HIF1α‐mediated aerobic glycolysis.
[bookmark: OLE_LINK37]Aims. In this study, we aim to investigate the therapeutic effects of SCT on diet-induced hepatic steatosis and metabolic disorders.
[bookmark: OLE_LINK36]Methods. An established obese animal model was used to evaluate the therapeutic potential of SCT for hepatic steatosis and metabolic disorders. Specifically, a high-fat diet (HFD; 45% energy from fat) was first fed to 6-week-old male C57BL/6J mice for 10 weeks and then administered orally with SCT (15 mg/kg/day) for 6 weeks. Furthermore, human HuS-E/2 hepatocytes were used to evaluate the therapeutic effects of SCT on established lipid accumulation induced by oleic acid (OA).
[bookmark: OLE_LINK44]Results. In mice with established obesity, SCT reduced body weight gain, adipocyte hypertrophy, and hyperlipidemia. In addition, SCT improved insulin resistance and glucose tolerance. For hepatic steatosis and inflammation, SCT downregulated proinflammatory cytokines TNF-α, IL-6, and IL-1β. In hepatocytes with established lipid accumulation, SCT increased AMPK phosphorylation to suppress lipogenesis and gluconeogenesis and to enhance β-oxidation, lipolysis, and autophagy.
Discussion. We demonstrate that SCT ameliorates established hepatic steatosis and metabolic disorders. Our findings highlight that SCT promote the clearance of lipid accumulation by mediating lipid metabolism, glucose metabolism, and autophagy. Taken together, the novel AMPK activator SCT shows the therapeutic potential for treating hepatic steatosis and the associated metabolic disorders. 
