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Background: Atherothrombosis, the underlying cause of cardiovascular disease, is a complex, chronic process that culminates in atherosclerotic lesion disruption with superimposed thrombus formation. Recent studies have shown that homocysteine, free cholesterol, oxidative derivatives of cholesterol and reactive nitrogen species cause ER stress, induce macrophage apoptosis and contribute to atherogenesis. However, UPR activation can occur in lesion-resident macrophages prior to free cholesterol accumulation and in the absence of HHcy. These findings suggest that other cellular mechanisms are likely responsible for UPR activation observed in lesion-resident macrophages. Our objective was to determine whether the UPR is activated during macrophage differentiation and provides cytoprotection against ER stress-inducing agents.
Results: Human peripheral blood monocytes were treated with macrophage colony stimulating factor to induce macrophage differentiation. Immunoblot analysis demonstrated that UPR activation occurred during differentiation. However, this was temporally distinct from ER stress-induced UPR activation and did not saturate since the UPR could be further induced by ER stress-inducing agents. UPR activation during macrophage differentiation was preceded by a significant increase in de novo protein synthesis and provided cytoprotection against ER stress-inducing agents. In support of these in vitro findings, UPR activation was (i) detected in macrophages from human carotid artery lesions, and (ii) markedly increased in viable lesion-resident macrophages, but not monocytes, from early atherosclerotic lesions of apoE-/- mice. 
Conclusions: UPR activation occurs during macrophage differentiation and is cytoprotective against ER stress-inducing agents. This may represent an important mechanism for macrophage survival, explaining, in part, the contribution of the UPR to atherogenesis and cardiovascular disease.

