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It is well known that the balance between cholesterol efflux and uptake determines the progression of atherogenesis. Therefore, the cholesterol efflux remains a major target for atherosclerotic treatment, which results in regression of atherosclerotic plaques and reduces acute cardiovascular events. Considering multiple factors involved in cholesterol efflux, we have proposed a new model called ¡°one center and four systems¡± integrating transportation and networking regulation in VSMCs and macrophages. This model helps us understand the dynamic process of atherogenesis and facilitates drug development. Thus, we synthesized a lipid-modulating compound CurNic through attaching the nicotinic acid groups to curcumin. Our molecular simulation study has revealed that CurNic had high dock efficiency with cholesterol transport-related proteins, such as Caveolin-1, Annexin-II, HDL-3 and MMP-9 with the LibDock/PoseDock values of 134/89, 104/69 and 116/88, respectively. In apoE-/- mice, we found that treatment with CurNic significantly increased the levels of HDL and HDL-C for up to 36%, which effects were more significant than that by niacin alone. Most importantly, CurNic treatment inhibited plaque formation in apoE-/- mice. Like lovastatin, CurNic treatment also decreased serum levels of LDL-C, TC, TG, CRP, IL-6 and IL-10. In cultured SMCs, CurNic was found to inhibit cell proliferation and arrest cells in the G0/1 phase. Our further results showed that its cell cycle inhibition likely resulted from inhibition of the activities of MAPK and Cyclin D1 expression and stimulation of Caveolin-1 expression. Taken together, our results suggest that CurNic has anti-atherosclerotic effects through a potential mechanism involving lipid-lowering and antiinflammatory actions

