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RESCUE OF PHYSIOLOGIC VASCULAR REPAIR BY CASPASE-INHIBITION: A NOVEL APPROACH TO BETTER TREAT ADVANCED ATHEROSCLEROSIS
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Background:  Apoptosis underlies the failure of important vascular defense mechanisms and is a hallmark of advanced atherosclerosis. In particular, cells undergoing apoptosis contribute to atherosclerosis progression via enhanced inflammation and impaired progenitor cell-mediated arterial repair. To test whether effective arterial repair can be restored by inhibiting apoptosis we studied the effect of caspase-inhibition (CI) in a mouse model of atherosclerosis.
Methods and Results:  Apo-E-/- mice (n=42) were fed Western Diet for 6 months and, thereafter, were randomized into receiving caspase-inhibitor Q-VD-OPH at a daily dose of 10 mg/kg (n=10) or 30 mg/kg (n=10), or control peptide (n=12) for 21 days. Plasma cholesterol levels remained unchanged in all groups. Abdominal aortic plaque burden and aortic root atherosclerotic plaque area were both significantly and dose dependently reduced by CI (P<0.01). CI resulted in a strong reduction of macrophage content and a significant increase in both alpha-actin and c-kit positive cells in atherosclerotic lesions (P<0.01). Plaque cell apoptosis was nearly abrogated by CI (P<0.01). In addition, the systemic injection of GFP+ c-kit progenitor cells ex vivo treated with CI into ApoE-/- mice with established atherosclerosis yielded viable intimal GFP+ cells expressing alpha-actin and Tenascin at 48 hours whereas no intact GFP+ c-kit cells were found after ex vivo treatment with control peptide.
Conclusions:  Effective suppression of apoptosis by CI transformed advanced lesions into a more stable phenotype without lowering serum lipid levels. This points to apoptosis as major rate limiting step in atherosclerotic plaque repair and as prime target for future therapeutic strategies.
