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Objectives: To investigate the molecular mechanisms through which cytokines regulate macrophage gene expression and foam cell formation in relation to atherosclerosis.
Background: Atherosclerosis is a chronic inflammatory disorder orchestrated by cytokines. The mechanisms underlying cytokine actions on macrophage gene expression and foam cell formation during atherosclerosis are poorly understood. We have investigated these in relation to several cytokines, including interferon-gamma (IFN-gamma) and transforming growth factor-beta (TGF-beta). 
Methods: Gene expression was studied using a combination of RT-PCR, western blot analysis, gene expression profiling and promoter analysis. Signaling pathways were investigated using pharmacological inhibitors, RNA interference assays and biochemical analysis. 
Results: IFN-gamma induced macrophage foam cell formation by stimulating the uptake of modified lipoproteins and inhibiting the efflux of cholesterol. The Janus kinase-signal transducer and activator of transcription (JAK-STAT) pathway played a crucial role in the actions of IFN-gamma and the expression of several key genes implicated in the control of foam cell formation and atherogenesis. However, several other pathways were also involved, including casein kinase 2 (CK2) and phosphoinositide 3-kinase (PI3K). In contrast, the anti-atherogenic cytokine TGF-beta inhibited macrophage foam cell formation, and both  Smads and the MAP kinase pathways were required for the actions of this cytokine.
Conclusions: These studies provide novel insights into the mechanisms underlying the regulation of macrophage cholesterol homeostasis by key cytokines implicated in atherosclerosis.
