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Background and Objectives: Oxidative stress is thought to be a pathogenic mediator of atherosclerosis, but the mechanism by which oxidative stress induces atherosclerosis remains elusive. Pathogenesis of both Hutchinson-Gilford Progeria syndrome and Werner syndrome, which feature prominent atherosclerotic disease at young age, involves impaired DNA repair and the resultant genomic instability. The purpose of this study is to determine whether oxidative stress causes DNA damage in vascular cells and to elucidate the role of DNA damage response in fate of the vascular cell.

Methods and Results: In cultured human aortic smooth muscle cells (HASM) and human umbilical endothelial cells (HUVEC), H2O2 induced oxidative DNA damage and DNA double-strand breaks (DSBs), as detected by immunofluorescent studies with anti-8-oxo-dG and gamma-H2AX antibody, respectively. Further, H2O2 activated various molecules involved in DNA damage response, including ATM, Chk2, DNA-PK and p53 in both HASM and HUVEC. Some H2O2–induced DSBs persisted after 24 hours, at which point apoptosis was induced in 7.1 ± 1.3 % or 3.3 ± 0.3 % of the VSMC or HUVEC respectively, as detected by the TUNEL method. Knockdown experiments using siRNA revealed that ATM-, DNA-PK-, or Chk2-deficient VSMC were more resistant to H2O2-induced apoptosis.
Conclusions: ROS induced DNA double-strand breaks, activation of DNA damage responses, and apoptosis in VSMC and HUVEC. These data suggest that DNA damage response may be involved in the mechanisms of atherosclerosis.
