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    Abstract

        The role of rat organic anion transporter 3 (rOat3; Slc22a8) in  the efflux transport at the blood-brain barrier (BBB) was characterized. The  expression of rOat1, rOat2, and rOat3 in the brain capillary endothelial cells  (BCEC) was examined using reverse transcription-polymerase chain reaction  analysis, which showed that there was no expression of rOat1 or rOat2, but  moderate expression of rOat3. The expression of rOat3 in the BCEC was further  confirmed by Western blotting. Immunohistochemical staining showed that rOat3  is located on the abluminal and, possibly, luminal membrane of the BCEC. The  contribution of rOat3 to the efflux of para-aminohippuric acid (PAH)  and benzylpenicillin (PCG), substrates of rOat3, from the cerebrum into the  blood circulation across the BBB was evaluated using the Brain Efflux Index  method. PAH and PCG were eliminated from the cerebrum with rate constants of  0.039 and 0.043 min–1, respectively, and the  elimination was saturated at high substrate concentrations. Taking account of  the dilution in the brain, the Km values for the  elimination of PAH and PCG were estimated to be 168 and 29 μM,  respectively. The efflux of PAH and PCG across the BBB was inhibited in a  dose-dependent manner by unlabeled PCG and PAH, respectively. The  Ki value of PAH for the efflux of PCG was 106 μM and  that of PCG for the efflux of PAH was 58 μM. These values were comparable  with their Km values, suggesting that they share the same  efflux mechanism at the BBB. Furthermore, cimetidine and pravastatin, which  are also substrates and inhibitors of rOat3, significantly inhibited the  efflux of PAH and PCG from the cerebrum. These results suggest that rOat3 is  responsible for the elimination of PAH and PCG from the brain across the  BBB.
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