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Objectives: To investigate the action of cytokines in the control of foam cell formation in human macrophages.
Background: Atherosclerosis is an inflammatory disorder of the vasculature regulated by cytokines. The actions of cytokines on foam cell formation along with the underlying mechanisms are poorly understood. We have investigated these in relation to interferon-gamma (IFN-gamma), tumour necrosis factor-like protein 1A (TL1A), transforming growth factor-beta (TGF-beta) and interleukin-33 (IL-33). 
Methods: Gene expression was studied by RT-qPCR, western blot analysis and promoter analysis. Signaling pathways and macrophage cholesterol homeostasis were investigated by biochemical analysis and the use of pharmacological inhibitors and RNA interference assays. 
Results: The cytokines IFN-gamma and TL1A induced macrophage foam cell formation by stimulating the uptake of modified lipoproteins and inhibiting the efflux of cholesterol. Extracellular signal-regulated kinase was integral to the IFN-gamma-mediated regulation of macrophage gene expression and cholesterol homeostasis. TGF-beta and IL-33, on the other hand, inhibited macrophage foam cell formation by suppressing the uptake of modified lipoproteins and intracellular storage of cholesterol, and stimulating the efflux of this sterol from foam cells. Consistent with these findings, TGF-beta and IL-33 decreased the expression of several key genes implicated in the uptake of modified lipoproteins, such as scavenger receptors A and CD36 and, simultaneously, induced those implicated in the transport of cholesterol from the cytosol to the plasma membrane and its subsequent efflux from cells.
Conclusions: These studies provide novel insights into the regulation of macrophage cholesterol homeostasis by key cytokines implicated in atherosclerosis.
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