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Glivec, targeting the Bcr-abl oncogene, is used in treatment of a variety of cancers. A syndrome of CHF has been observed in an increasing number of glivec treated patients.  To evaluate the mechanisms of toxicity we exposed neonatal rat ventricular myocytes (NRVM) to glivec at a median therapeutic dose of 5 micrograms.  Cellular stress was evidenced by a rapid decline in cellular ATP and loss of mitochondrial delta psi. Exposure to glivec also resulted in translocation of c-abl to the mitochondria and Sarcoplasmic reticulum. C-abl localization to the SR was followed by BAX cross-linking and translocation to the SR in a time dependent manner.  There was also biochemical and immunohistochemical evidence of increasing levels of proautophagy beclin1/PI3KIII and declining levels of antiautophagy beclin1/bcl2 complexes.   In contrast pathways classically implicated in apoptosis were modestly affected with minimal cleavage of caspase 9 and 3 and slightly increased caspase 3/7 activity.  Pathologic findings in patients with presumed imatinib induced cardiac dysfunction and experimental mouse models were also consistent with autophagy and consisted of cytoplasmic vacuolization, abnormal accumulation of membrane whorls in vacuoles and enhanced propidium iodide uptake in the absence of the nuclear fragmentation of apoptosis.  Taken in total these findings suggest induction of autophagy rather than necrosis or apoptosis as the primary cardiac response to glivec exposure.  We hypothesize that autophagy in this setting may represent an adapative response that contributes to the frequently self-limited and reversible nature of glivec-associated cardiac dysfunction.

