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Ionizing radiation, ultraviolet, cancer-causing chemicals, and reactive oxygen species (ROS) cause DNA damage, including lesions on a single-strand of DNA and double-strand breaks (DSBs). To combat threats posed by DNA damage, cells induce DNA-damage response (DDR) to detect DNA lesions, signal their presence and promote their repair or prevent their duplication. Although DSBs do not occur as frequently as single-strand lesions, they are difficult to repair and extremely toxic.   A large body of evidence argues that DNA damage and mutations accumulate with age. Atherosclerosis is an age-related change. Among the human progeroid syndromes, patients with Werner and Hutchinson-Gilford progeria syndrome suffer from abnormalities in DNA repair and/or genomic stability, and develop atherosclerosis at young age. However, causal relationship between DDR and atherosclerosis is not known. Our immunohistochemical study demonstrated the existence of DSBs and activation of DDR in human atherosclerotic plaques, but not in adjacent normal areas.   ROS are thought to be a pathogenic mediator of atherosclerosis, and are a potential source of persistent DNA damage in vascular cells. Incubation of cultured human vascular smooth muscle cells (VSMC) with H2O2 resulted in DSBs as well as oxidative DNA damage. Further, H2O2 activated signaling cascade involved in DDR, including ATM, Chk2, DNA-PK and p53 in VSMC. Knockdown experiments using siRNA revealed that ATM-, DNA-PK-, or Chk2-deficient VSMC were more resistant to H2O2 -induced apoptosis.    Thus, ROS induce DSBs and DDR in vascular cells. DDR may be involved in the mechanisms of apoptosis of VSMC and development of atherosclerosis.

