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Macrophages contribute to a wide variety of cardiovascular diseases such as atherosclerosis, in-stent restenosis, myocardial infarction, heart failure, and calcification. In atherosclerosis, activated macrophages participate critically in every stage of lesion progression, from fatty streak formation to the onset of acute thrombotic complications. Matrix-degrading enzymes and prothrombotic molecules elaborated from activated macrophages may promote plaque disruption and subsequent thrombosis. Additionally, macrophages secrete various proinflammatory cytokines that induce atherothrombosis-associated molecules and endothelial and smooth muscle cell activation. Thus, macrophages form an amplification loop that sustains inflammatory responses in the atherosclerotic plaque. Further understanding of the mechanisms that trigger macrophage activation could lead to more effective therapeutic strategies for atherosclerosis and its acute complications. Our recent studies have focused on novel mechanisms of macrophage activation. For instance, we have demonstrated that Notch signaling promotes various atherosclerosis-related responses in macrophages, indicating that this signaling pathway may participate in the amplification of the proinflammatory milieu in inflamed plaques. Chronic hypoxic milieu, typical of atherosclerotic plaques, also promotes macrophage activation via Akt signaling. Recent advances in nanotechnology have led us to new strategies for identifying subclinical inflamed plaques through macrophage-targeted molecular imaging. We have exploited nanoparticles in combination with MRI or optical imaging to image activated macrophages in experimental atheromata. Such approaches exploring the novel mechanisms for macrophage activation and detecting plaque inflammation should provide important insights into preventive cardiovascular medicine.

