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Doxorubicin is an effective chemotherapeutic agent against a broad range of tumors.  However, a threshold dose of doxorubicin causes an unacceptably high incidence of heart failure and limits its clinical utility. At the cellular level, doxorubicin causes oxidative damage to cardiomyocytes.  We have established two models in mice: 1) In an acute model, mice are treated with 15mg/kg of doxorubicin once; 2) in a chronic model, they receive 3mg/kg weekly for 12 weeks.  Using echocardiography and MRI, we have monitored cardiac function during treatment and seen the expected development of dilated cardiomyopathy.  Treated mice showed histological abnormalities similar to those seen in patients with doxorubicin cardiomyopathy. To investigate transcriptional regulation in this model we used a microarray we generated with over 5000 independent cDNA clones from murine heart and skeletal muscle. We have identified genes that respond to doxorubicin exposure in both model systems.  Three genes related to oxidative stress, Pyruvate dehydrogenase kinase 4, sequestosome 1 and ferritin heavy chain, are consistently upregulated after doxorubicin treatment, as are Jun oncogene and several candidate proapoptotic transcripts, including GRIM19 and p53 apoptosis effector related protein.  Among the downregulated genes, we have found several zinc-finger proteins and programmed cell death protein 11.  We are confirming these findings using real-time RT-PCR.  We anticipate that our data will identify pathways implicated in oxidative damage and cell loss and thus new targets for ameliorative therapy.

