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CD137 (4-1BB), a member of the TNFRSF family, has been reported to be expressed in human atherosclerotic plaques and promotes development of plaque inflammation. In mouse study, we found that CD137 exacerbates atherosclerosis via combined actions on immune and vascular cells. But limited information are available on the exact role of CD137 signaling in plaque stability of advanced atheroma. Thus, this study tries to elucidate the role of CD137 signaling in plaque stability. We established atherogenic ApoE-/- and ApoE-/-CD137-/- mice. These mice were fed with normal chow diet for 66 weeks. We confirmed CD137 expression on macrophages and smooth muscle cells in plaque. Then, we examined formation of atherosclerotic plaque with oil red-O staining. As a result, ApoE-/-CD137-/- mice had little plaque in aorta. In plaque of ApoE-/- mice, infiltrated macrophages and necrotic core size were increased. Also, collagen contents were decreased and migrated smooth muscle cells. In addition, MMP-9 expression on macrophages were increased in ApoE-/- mice and other membrane type MMP-14 expression was increased in aorta of ApoE-/- mice. Our results suggest that CD137 signaling induces unstable plaque in hyperlipidemic mice. As CD137 signaling increases more inflammation and formation of plaque lesion, CD137 signaling contributes to the formation of necrotic core. And CD137 up-regulates MMP-9, -14 expression on macrophage, which in turn can trigger collagen break down. Thus, blockade of CD137 signaling would alleviate plaque stability in atherosclerosis.

