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Macrophages contribute to the pathogenesis of atherosclerosis and the metabolic syndrome. The Notch pathway regulates development of various organs and also participates in disease processes in the adult. We have tested the novel hypothesis that Notch signaling mediates macrophage activation and promotes cardiometabolic disorders. Pro inflammatory stimuli (e.g., IL-1&#946;) induced macrophage expression of the Notch ligand Dll4 in vitro. Dll4 binding induced various pro inflammatory responses in macrophages (e.g., iNOS, NF-kappaB). RNAi for each Notch receptor suppressed these responses. We have further used in vivo models to verify our in vitro findings and established that Notch signaling promotes atherosclerosis and obesity. Administration of Dll4-blocking antibody decreased atheroma burden, macrophage accumulation, and calcification in LDL-receptor deficient (Ldlr-/-) mice. Dll4 blockade retarded body weight gain and improved insulin resistance in Ldlr-/- mice. Several gain-of-function and loss-of-function mouse strains for Notch signaling, established by us, further supported out hypothesis. Mechanistic studies in these mouse models revealed that Notch signaling regulates various mechanisms associated with inflammation, matrix remodeling, calcification, and obesity, e.g., NF-kappaB, MCP-1, MMP, and BMP, in arteries or fat. In conclusion, Notch signaling promotes macrophage activation, atherosclerosis, and obesity, providing novel insight into the pathogenesis of cardiometabolic syndrome. This study will also offer a proof of concept that Notch modulation is a new therapeutic target for these metabolic disorders and other chronic inflammatory diseases.  

