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Continuous low-dose treatment with imatinib mesylate as a possible therapeutic concept for neuroblastoma
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Many neuroblastomas express the tyrosine kinase receptors for PDGF and c-kit, both of which can be targeted by imatinib mesylate We evaluated dose- and time-dependent effects of treatment with imatinib on the proliferation of neuroblastoma cells in vitro and neuroblastoma xenograft growth in vivo. When given as short-term treatment (< 72 hours) imatinib was ineffective against neuroblastoma in vitro, in concentrations below 15 µM. However, prolonged administration of imatinib for five days or more was significantly more effective than short-term treatment against SH-SY5Y and IMR-32 cells (p<0.001). Treatment with 5 µM imatinib significantly stabilized the growth of SH-SY5Y cells and completely inhibited the growth of IMR-32 cells, respectively, when given continuously for 7 days. Continuous exposure to low-dose imatinib (2.5-5 µM) for one week resulted in a near complete inhibition of neuroblastoma cell clonogenic survival (p<0.001) for all cell lines tested (SK-N-BE(2), SH-SY5Y, SK-N-SH, SK-N-AS, SK-N-DZ). In contrast, 48 hours incubation with 2,5 µM imatinib was ineffective in preventing clonogenic survival. Combination treatment with imatinib and cytotoxic agents or radiation (60Co) resulted in additive inhibition of nuroblastoma cell survival. Treatment of rats with imatinib (50 mg/kg i.p. twice daily) for 10 days significantly inhibited the growth of established SH-SY5Y xenografts (p<0.01). Our findings suggest that imatinib could be a potential candidate drug for neuroblastoma. Whereas short-term treatment is likely to require unrealistically high plasma concentrations of the drug in order to be efficacious, our findings indicate that continuous treatment with imatinib could be efficacious also in concentrations < 5 µM, which is known to be clinically achievable from previous studies in patients with CML.
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