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    Abstract

        The recently introduced camptothecin-derived chemotherapeutic agents have
 demonstrated remarkable promise in cancer therapy and as such have been
 approved for use in humans for the treatment of ovarian, lung, and colon
 cancer. CPT-11 is a prodrug that is activated by esterases to yield the potent
 topoisomerase I inhibitor, SN-38. Considerable success has been achieved in
 the treatment of both naïve and drug-resistant colon cancer with CPT-11.
 However, mechanisms of resistance to this agent have not been explored in
 detail. The role of the ATP-dependent drug transporter ABCG2 in CPT-11
 cytotoxicity is unclear because some ABCG2 mutants confer camptothecin
 resistance, whereas others do not. Because CPT-11 is activated by
 carboxylesterases (CEs), we assessed the relative contribution of each protein
 in mediating CPT-11 toxicity by both drug accumulation and cell
 growth-inhibition assays. Our results indicate that the expression of ABCG2
 protects cells from CPT-11 toxicity, even in the presence of high levels of a
 rabbit liver carboxylesterase (rCE), which can efficiently activate the drug.
 However, this can be partially overcome by the ABCG2 inhibitor reserpine.
 These studies indicate that overexpression of ABCG2 in vivo would probably
 overcome any increased drug activation that might be achieved by gene delivery
 or antibody-directed enzyme prodrug therapy methods using rCE.
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