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Delayed gastrointestinal (GI) toxicity is the dose-limiting side effect of anticancer 

irinotecan (CPT-11), a prodrug of SN-38, and is attributed to unconjugated SN-38 formed by 
intestinal bacteria from biliary excreted SN-38 glucuronide. To prevent such a GI toxicity, 
Kampo medicine (baicalin as major component) or antibiotics such as cefixime especially for 
pediatric patients are used clinically. Several drug transporters and drug metabolizing enzymes 
are involved in hepatic disposition of CPT-11 and its metabolite. We found that OATP1B1 is 
responsible for hepatic disposition of SN-38. Intestinally expressed OATP2B1 contributes to 
intestinal handling of various drugs and its activity is affected by apple juice (AJ). Since 
intestinal tissue accumulation of SN-38 should be associated with its intestinal toxicity, we 
examined a usefulness of inhibition of OATP2B1-mediated transport of SN-38 by AJ as the 
novel approach to avoid GI toxicity in irinotecan therapy. OATP2B1-expressing Xenopus 
oocytes were used for transport assay of SN-38. GI toxicity was evaluated by measuring 
intestinal villus length of mice after oral administration of SN-38 or AJ. In vitro uptake of SN-38 
by Xenopus oocytes was significantly increased by expressing OATP2B1 and decreased in the 
presence of AJ as well as cefixime and baicalin. In vivo oral administration of SN-38 for 
consecutive 5 days in mice caused slight but significant decrease of villus length of small 
intestine and the decrease of villus length was partly protected with co-administration of AJ. 
Inhibition of OATP2B1-mediated uptake of SN-38 by AJ and ameliorated SN-38-derived GI 
toxicity by AJ demonstrated that blocking OATP2B1 activity by AJ may be promising to protect 
the intestines from toxicity of irinotecan.  


