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    Abstract

        Sunitinib malate (Sutent, SU11248) is a small-molecule receptor tyrosine kinase inhibitor that inhibits cellular signaling of multiple targets such as the platelet-derived growth factor receptors and the vascular endothelial growth factor receptors and is used in the treatment of renal cell carcinoma and imatinib-resistant gastrointestinal stromal tumors. Because tyrosine kinase inhibitors are known to increase the p.o. bioavailability and brain penetration of chemotherapy drugs in animal models, we sought to examine the effect of sunitinib on the ATP-binding cassette (ABC) drug transporters P-glycoprotein (P-gp, ABCB1), the multidrug resistance-associated protein 1 (ABCC1), and ABCG2, which are known to transport a wide variety of anticancer drugs. In this study, we show that sunitinib inhibits P-gp- and ABCG2-mediated efflux of fluorescent substrates in cells overexpressing these transporters. In 4-day cytotoxicity assays, at a nontoxic concentration (2 μM) sunitinib was able to partially reverse drug resistance mediated by P-gp and completely reverse resistance mediated by ABCG2. We further show a direct interaction of sunitinib with the substrate binding pocket of these transporters as it inhibited binding of the photoaffinity substrate [125I]iodoarylazidoprazosin to P-gp (IC50 = 14.2 μM) and ABCG2 (IC50 = 1.33 μM). Sunitinib stimulated the ATP hydrolysis by both transporters in a concentration-dependent manner. Conformation-sensitive antibody binding assays with the P-gp- and ABCG2-specific antibodies, UIC2 and 5D3, respectively, also confirmed the interaction of sunitinib with these transporters. Taken together, this is the first report showing that sunitinib inhibits transport mediated by ABC drug transporters, which may affect the bioavailability of drugs coadministered with sunitinib.
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        ABBREVIATIONS: Sunitinib, N-[2-(diethylamino)ethyl]-5-[(Z)-(5-fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidine)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide; TK, tyrosine kinase; ABC, ATP-binding cassette; P-gp, P-glycoprotein; MRP, multidrug resistance-associated protein; MDR, multidrug resistance; TKI, tyrosine kinase inhibitor; IAAP, iodoarylazidoprazosin; FTC, fumitremorgin C; HEK, human embryonic kidney; FITC, fluorescein isothiocyanate; MK571, 3-[[3-[2-(7-chloroquinolin-2-yl)vinyl]phenyl]-(2-dimethylcarbamoylethylsulfanyl)methylsulfanyl] propionic acid; SN-38, 7-ethyl-10-hydroxycamptothecin; EKI-485, N-[4-[(3-bromophenyl)amino]-6-quinazolinyl]-2-butynamide; EKI-785, N-[4-[(3-bromophenyl)-amino]-6-quinazolinyl]-2-butynamide; CI1033, N-[4-[(3-chloro-4-fluorophenyl)amino]-7-(3-morpholin-4-ylpropoxy)quinazolin-6-yl]prop-2-enamide dihydrochloride; INNO-406, 4-[[(3S)-3-dimethylaminopyrrolidin-1-yl]methyl]-N-[4-methyl-3-[(4-pyrimidin-5-ylpyrimidin-2-yl)amino]phenyl]-3-(trifluoromethyl)-benzamide; APC, allophycocyanin.
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