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Anthracyclines (doxorubicin, daunorubicin or epirubicin) rank among the most effective 
anticancer drugs, but their clinical usefulness is hampered by the risk of cardiotoxicity. The 
most feared are the chronic forms of cardiotoxicity, characterized by irreversible cardiac 
damage and congestive heart failure. Although the pathogenesis of anthracycline cardiotoxicity 
seems to be complex, the pivotal role has been traditionally linked to the iron-catalyzed 
intramyocardial production of reactive oxygen species (ROS). To date, dexrazoxane (ICRF-187) is 
the only clinically approved cardioprotectant. Its metal chelating metabolite ADR-925 may take 
iron from its complex with anthracycline and inhibit ROS formation. However, in our studies, 
despite effective protection by dexrazoxane against daunorubicin-induced apoptosis in vivo 
(which correlated with severity of heart failure), we have observed neither significant reduction 
in myocardial malondialdehyde content nor correlation between this marker of lipoperoxidation 
and cardiac apoptosis or function. Dexrazoxane is also catalytic topoisomerase II inhibitor, which 
could protect DNA from the anthracycline-induced double strand breaks. We have demonstrated 
significant protection against the daunorubicin cardiotoxicity with several topoisomerase 
catalytic inhibitors, while none was able to protect cardiomyocytes from the model oxidative 
injury by hydrogen peroxide. Cardioprotective experiments with other chelators (stronger and 
more selective for iron than dexrazoxane) yielded at best mixed outcomes - both in vitro and in 
vivo. Hence, rather than by simple antioxidant action, dexrazoxane apparently protects the 
heart by other mechanism(s), such as the interaction with topoisomerase II. Different expression 
of its isoforms in cardiac and cancer cells may be responsible for selective modulation of 
anthracycline action. 
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