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     Riboflavin is a water-soluble vitamin absorbed in part by a specific carrier-mediated transport system from the gastrointestinal tract1 and its deficiency is known to lead to various problems such as skin abnormalities.2  The riboflavin transport system is reportedly shared by analogues of riboflavin, which in common have an isoalloxazine ring, a tricyclic structure, in their molecules.1,2  This led us to a presumption that drugs with tricyclic-like chemical structure may also have affinity to the carrier and interfere with riboflavin absorption.  We therefore examined the effects of various tricyclic-like drugs on riboflavin transport in the everted sacs and isolated epithelial cells of the rat small intestine.

     Everted sacs were prepared, as described previously,3 from the small intestine (jejunum) of male Wistar rats that weighed about 300 g and were not fasted, and intestinal epithelial cells were isolated by a modified Weiser method.4  The initial uptake of tritiated riboflavin was evaluated in the everted sacs and isolated cells.  Tricyclic-like drugs tested for their effects on riboflavin uptake include phenothiazine drugs, such as chlorpromazine, and methylene blue.  
     Riboflavin uptake in the everted sacs was sodium-dependent and inhibited by DNP, a metabolic inhibitor, and lumiflavin, a riboflavin analogue with a tricyclic isoalloxazine ring, but not by D-ribose, an analogue of the ribityl group of the riboflavin molecule, consistent with transport characteristics reported earlier and suggesting the involvement of an active type of specific transport system.  Chlorpromazine was found to inhibit the riboflavin transport with the competitive inhibition constant of 0.88 mM, though it did not alter the active transport of D-glucose, suggesting that its effect is specific to the riboflavin carrier.  Although methylene blue was also found to inhibit the riboflavin transport, perphenazine, another phenothiazine, failed.  Similar results were obtained in isolated epithelial cells.  
     Thus, it was demonstrated that some tricyclic-like drugs interfere with the intestinal carrier-mediated transport of riboflavin.  Although structural requirements for interaction with the carrier are yet to be fully clarified, some of them may not only interact with but also be transported by the carrier.  The carrier may potentially play some roles in intestinal drug absorption and be utilized for oral drug delivery.  
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