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Elucidating the molecular mechanisms of ferroptosis in doxorubicin
cardiomyopathy and developing novel therapeutics targeting ferroptosis

Ikeda, Masataka
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We have shown that ferroptosis, an iron-dependent form of cell death, plays
a pivotal role in doxorubicin (DOX) cardiotoxicity. Our present study has eludicated that DOX enters
the mitochondria by intercalating into mitochondrial DNA and reduces ALAS1, the rate-limiting
enzyme in heme synthesis. These phenomena in cardiomyocytes lead to the accumulation of both DOX and
iron in the mitochondria, ultimately causing ferroptosis. Based on these findings, we have shown
that 5-aminolevulinic acid (5-ALA), synthesized by ALAS1, can mitigate iron overload, ferroptosis,
and further cardiac dysfunction induced by DOX.
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