The curcumin derivative C66 ameliorates doxorubicin-induced cardiotoxicity
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Introduction. The use of doxorubicin (DOXO) as an effective broad spectrum chemotherapeutic drug has been hampered by its dose-dependent cardiotoxicity. Curcumin, a polyphenol derived from Curcuma longa, has been reported to decrease DOXO-induced myocardial damage. However, low bioavailability, water solubility and serum stability limit its pharmacological application.
Aims. To assess C66, a monocarbonyl curcumin analogue with improved stability and water solubility, as a potential cardioprotective agent for the reduction of DOXO-induced cardiotoxicity.
Methods. Cell cytotoxicity was evaluated in RPCI-WM1 and MCF-7 cell lines. Cells were treated with DOXO alone, C66 alone, or their combination at various C66 concentrations (10, 25, 50 μM). Two-month-old male C57BL/6 mice received a daily treatment of C66 at one of three concentrations (5, 10, 20 mg/kg) by oral gavage 7 days before a single i.p. DOXO dose (20 mg/kg) for 16 days. Cardiac structure and function were assessed by echocardiography.
Results. Treatment of both cell lines with DOXO in the presence of C66 did not hinder the tumour-cell killing capacity of DOXO, even in higher concentrations of C66. C66 on its own was not cytotoxic. Treatment of mice with DOXO caused a decline in ejection fraction and fractional shortening. C66 improved those parameters in a dose-dependent manner, reaching significance at medium and high doses.
Discussion. The present findings point at a novel lead for pharmacological therapy in the cardio-oncology field. With further research on this, there is potential to improve the quality of life of cancer patients, alleviating suffering from cardiovascular complications.
