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Abstract

Oxidative damage to DNA is the seemingly inevitable consequence of cellular metabolism. Furthermore, despite protective mechanisms,
cellular levels of damage may increase under conditions of oxidative stress, arising from exposure to a variety of physical or chemical insults.
Elevated levels of oxidatively damaged DNA have been measured in numerous diseases, and as a result, it has been hypothesised that such
damage plays an integral role in the actiology of that disease. This review examines the validity of this hypothesis, exploring the mechanisms
by which oxidative DNA damage may lead to disease. We conclude that further validation of biomarkers of oxidative DNA damage, along
with further elucidation of the role of damage in disease, may allow these biomarkers to become potentially useful clinical tools.
© 2005 Elsevier B.V. All rights reserved.
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1. Free radicals and oxidative stress

Free radicals are defined as any chemical moiety capable
of existing with a lone electron in an orbital i.e. an unpaired

Processes: lonising/non-ionising radiation; xenobiotic
metabolism; electron transport, peroxisomes, enzymes.

electron (denoted as .). It is this facet which makes free
radicals more reactive than non-radicals, since orbital
pairing of electrons increases stability. Reactive oxygen
species (ROS) are oxygen containing molecules which may
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Fig. 1. Biologically relevant reactive oxygen species: sources, cellular consequences and protection. Sources — common cellular sources of oxidants are
described, along with how ROS and RNS may be formed. M"* and M“" " represent reduced and oxidised metal ions. Cellular consequences: modified DNA
(examples of modified DNA bases shown) can give rise alterations in cellular processes ultimately leading to cytotoxicity, cytostasis, or proliferation.
Protection: ROS may be intercepted by low molecular weight antioxidants, such as vitamin C and E, or antioxidant enzymes, such as superoxide dismutase

(derived from Evans and Cooke, [22]).
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