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ABSTRACT

Thalassemia is a major public health problem in Thailand. Iron overload, an
important secondary complication, is a potential stimulator of lipid peroxidation
(LPO) in these patients. LPO-end products react with DNA and generate miscoding
DNA adducts, which are excreted in urine. These miscoding DNA lesions lead to
increased risk for mutations and subsequent carcinogenesis.

We investigated the formation of adducted DNA, 1,NG-ethenodeoxyadenosine
(edA), 3,N*-ethenodeoxycytidine (edC) and 3-(2-Deoxy-p-D-erythro-
pentofuranosyl)-pyrimido[ 1,2-a]purin-10(3H)one (M;dG), in lymphocytes of
B-thalassemia/hemoglobin E patients and in organs of thalassemic mice. We also
investigated whether urinary levels of edA and €dC can serve as putative cancer risk
markers.

Increased DNA adducts in patients’ lymphocytes were not significant although
they excreted high levels of these adducts, a 9-13 fold increase compared to controls,
in their urine. Urinary edC-levels were positively correlated with serum non-
transferrin bound iron whereas eédA showed only a trend. We conclude that the
measurement of DNA adducts in lymphocytes is insensitive as compared to urine
bio-monitoring. We further investigated DNA-adducts in internal organs of
thalassemic mice in order to compliment our urine measurements.

A significant increase of etheno DNA adducts was observed in the liver of
thalassemic mice having liver iron levels above 2.7 mg Fe/g tissue dry weight.
Accumulation of etheno DNA adducts in the liver were highly correlated with iron
levels. edA were randomly distributed in all liver cell types as revealed by
immunohistochemical staining.

We conclude that the markedly increased urinary excretion of etheno adducts
indicates the elevated LPO-induced DNA damage in internal organs, such as the
liver, as confirmed by the study in thalassemic mice. These DNA lesions can be
potential cancer risk factors for hepatocellular carcinoma in thalassemia patients.
Preventive treatment by antioxidants and/or iron chelating agents should be applied
to these patients. Urinary etheno adducts (but less so in lymphocytes) could serve as
putative markers for the efficacy of preventive interventions.
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