Cyanidin-3-rutinoside increases glucose uptake by activating the PI3K/Akt pathway in 3T3-L1 adipocytes
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Background:  Type 2 diabetes is one of the most common and serious metabolic disorder. Disturbance in the insulin receptor signaling pathway is the major factor underlying the development of type 2 diabetes. The IRS-1/PI3K/Akt pathway plays a critical role in the signal transduction by the insulin receptor. Thus, this study investigated that cyanidin-3-rutinoside (C3R) increased glucose uptake by activating the phosphatidylinositol-3-kinase (PI3K)/Akt pathway in 3T3-L1 adipocytes. Results: C3R significantly increased glucose uptake, which was associated with enhanced plasma membrane glucose transporter type 4 (PM-GLUT4) expression in 3T3-L1 adipocytes. The potentiating effect of C3R on glucose uptake and PM-GLUT4 expression was related to enhanced phosphorylation of insulin receptor substrate 1 (IRS-1) and Akt, as well as augmented activation of PI3K in the insulin signaling pathway. C3R induced glucose uptake was inhibited only by the PI3K inhibitor, but not by an AMPK inhibitor in 3T3-L1 adipocytes. Conclusion: These results suggest that C3R likely up-regulates glucose uptake and PM-GLUT4 expression in 3T3-L1 adipocytes by activating the PI3K/Akt pathways. This finding would be beneficial for developing novel agent for the prevention and treatment of diabetes-associated metabolic syndrome. 


Image
    Figure 1. Increasing effect of C3R on glucose uptake by activating the PI3K/Akt pathway in 3T3-L1 adipocytes.
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