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The research is tightly coordinated with the other laboratories of the network CardioTox Hradec Králové (see
the section Cooperation). We focus on the cardiovascular toxicity of anticancer drugs, especially those inducing
heart failure, and the possibilities of pharmacological cardioprotection. The main subject is the cardiotoxicity
of anthracycline cytostatics (ANTs, e.g., doxorubicin or daunorubicin). Moreover, we have studied the toxicity of
newer biologically targeted drugs, such as tyrosine kinase inhibitors (sunitinib) and proteasome inhibitors (bortezomib/
carfilzomib). Our goal is to deliver high-quality experimental and translational research in cardio-oncology.

Regarding ANT cardiotoxicity, we are studying molecular mechanisms of cardiotoxicity development. We are
particularly interested in the role of topoisomerase II beta (TOP2B) and its poisoning by ANTs which induces DNA
damage and DNA damage response (DDR) signaling in the heart.

We have also studied the mechanisms of action of clinically used cardioprotectant dexrazoxane (DEX). Our recent
work shows that its cardioprotective effects are not mediated by iron chelation, as has been believed. However, DEX
acts as a catalytic inhibitor of TOP2B, thereby preventing poisoning of the enzyme by ANTs, and thus DNA damage
and DDR will not happen in the heart.

We are also investigating new pharmacological cardioprotectants targeting TOP2B. We have shown that DEX
derivatives, which are more potent as catalytic inhibitors of TOP2B, are also more potent in inhibiting ANT-induced
DDR and, consequently, more effective as cardioprotectants. In this regard, we have identified compound GK-667, a
prodrug of ICRF-193, as a promising cardioprotectant in vivo providing potent and dose-dependent cardioprotection in
lower ratios to ANTs than DEX. Besides that, we study the cardioprotective effects of other TOP2B inhibitors than
DEX and related agents, including newly synthesized compounds, to develop TOP2B selective, effective and safe
cardioprotectants.
 Our recent interest is to analyze DDR signaling induced by ANTs in the heart and tumors in vivo and
its pharmacological modulation by TOP2B inhibitors and DDR inhibitors. For this purpose, we have established a
model of mice bearing human tumor xenografts and their treatment with doxorubicin.
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