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Dexrazoxane (DEX) is the only cardioprotectant approved for counteracting the anthracycline (ANT) 

cardiotoxicity. DEX has been traditionally understood to be a pro-drug of metal chelating agent  

ADR-925 which should prevent ANT-induced oxidative stress and myocardial damage. Newer data 

imply the interaction of the parent molecule with topoisomerase II beta (Top2b) which has been 

recently introduced as a key molecular target for ANTs in the heart. Although many DEX derivatives 

were synthetized and tested for their anticancer effects, structure-activity relationship in 

cardioprotective settings remains obscure. Particularly scarce data are available in clinically most 

relevant chronic models of ANT cardiotoxicity.  

Aim of this work was to study cardioprotective effects of two newly synthetized derivatives 

structurally very close to DEX (N, N`–dimethylderivative – GK-627 and iso-methylderivative – GK-580) 

on a model of chronic ANT cardiotoxicity. Cardiotoxicity was induced in rabbits by daunorubicin 

(DAU, 3 mg/kg/week for 10 weeks) and cardioprotection was achieved by DEX (60 mg/kg before each 

DAU). New DEX derivatives were administered in the same dose and schedule as DEX. Results show 

that DEX completely protected rabbits from mortality (related to heart failure) and effectively 

prevented induction of the left ventricle (LV) dysfunction as assessed by both echocardiography and 

LV catheterization. In contrast, neither of its close derivatives was able to prevent mortality (25 % 

and 37.5 % vs 30 % in DAU). Furthermore, LV dysfunction and LV ANP expression was found to be 

similar as in the DAU group. Similarly, biomarkers of cardiac damage (cTnT) and cardiac 

histopathology revealed significant damage in both groups which contrasted with the DEX group. 

Pilot pharmacokinetic study confirmed that the difference between DEX and its derivatives is not in 

pharmacokinetics, but rather in their pharmacodynamics – namely in their capability to interact with 

Top2b in the LV. The present study shows that there is very tight structure-activity relationship in 

cardioprotective effects of DEX and that Top2b seems to be crucial for effective protection.  
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