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Objective: This study investigated if the combined LXR ligand and ERK1/2 inhibitor can synergistically reduce atherosclerosis without hypertriglyceridemia.
Background: Formation of macrophage/foam cells, endothelial injury and hypertriglyceridemia contribute to atherosclerosis. Macrophage ABCA1 and RCT inhibit atherosclerosis. LXR stimulates ABCA1 expression but induces hypertriglyceridemia. ERK1/2 inhibitors synergize LXR-induced ABCA1 expression. 
Methods: U0126 and T0901317 were used as a combination therapy to treat apoE deficient mice followed by determination of atherosclerosis, hypertriglyceridemia, and the involved mechanisms. Results: U0126 synergized T0901317-reduced atherosclerosis but totally blocked T0901317-induced hypertriglyceridemia. The combination therapy synergistically activated ABCA1 expression and RCT, and inhibited foam cell formation and macrophage accumulation in aortic root. It also induced miR-126 expression in endothelial and smooth muscle cells thereby decreasing RGS16 and VCAM-1 expression while increasing CXCL12 and CXCR4 expression in aortic root. U0126 or combined with T0901317 inhibited expression of genes for TG biosynthesis while stimulated expression of genes for TG hydrolysis and fatty acid oxidation thereby blocking hypertriglyceridemia. 
Conclusions: By increasing macrophage cholesterol metabolism and endothelial repair while blocking hypertriglyceridemia, the combined ERK1/2 inhibitor and LXR ligand can function as a novel therapy to synergistically reduce atherosclerosis.

