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INTERFERENCE OF DOXORUBICIN WITH CARDIAC AMPK SIGNALING – A CULPRIT FOR DOXORUBICIN CARDIOTOXICITY? 
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Anthracyclines, in particular doxorubicin, are the most effective anticancer drugs. However, a serious side effect of this therapy is severe cardiotoxicity. Despite almost 50 years of research, elucidation of cardiotoxicity associated with anthracyclines remains a challenge in terms of involved mechanisms and prevention. Our studies in isolated perfused rat heart, and heart from doxorubicin-treated rats provide evidence that persistent alterations in protein kinase cell signaling may be a key element in development of cardiotoxicity. Although doxorubicin induces energetic, oxidative and genotoxic stress in the heart, activity of the energy stress sensor AMP-activated protein kinase (AMPK) is paradoxically down-regulated. AMPK inhibition is, at least partially, due to the regulatory cross-talk with Akt and MAPK pathways, which are activated by doxorubicin largely by DNA damage signaling via DNA-PK.  Combined inhibition of AMPK and activation of Akt and MAPKs leads to activation of growth-stimulating mTOR signaling. Such a signaling pattern increases cellular energy deficits and, via active mTOR signaling, generates pro-hypertrophic signals, both potentially contributing to the cardiotoxic phenotype.

