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Molecular mechanism of blood-brain barrier transport of drugs.
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Various transport systems equipped in brain capillary endothelial cells (BECEC) that form blood-brain barrier (BBB) were characterized as follows : 
1.beta-amino acid transport system : beta-amino acids such as beta-alanine and taurine were transported across the blood-brain barrier by specific
carrier-mediated transport mechanisms that is energized by sodium ion gradient in a chloride ion sensitive manner. The transporter function was
found bcth at the luminal and abluminal membranes of BCEC, indicating that both of influx and efflux of beta-amino acids across the BBB are
regulated such transporter(s). 
2.Substrate specificity of adsorptive-mediated endocytosis at the BBB was further investigated using primary cultured bovine BCEC.By newly
synthesizing cationic-derived peptide with various lipophilicity, isoelectric point and molecular size, the optimal structure for the mechanism was
speculated. 
3.Molecular characterization of the transporter for monocarboxylic acids such as lactic acid has been performed. Monocarboxylic acid transporter
MCT-1 gene was expressed in the BCEC and was found to functionally play important role in transport of organic weak acids at the BBB by the in
vitro cultured cells and in vivo BUl studies. 
4.Multiple brain efflux mechanisms for new quinolone antibacterial agent, HSR-903 were found to be functionally expressed at the BBB.They are P-
glycoprotein and unknown transporter sensitive to anionic compounds. These multiple efflux transporters seem to restrict brain distribution of HSR-
903, resulting in a low toxicity in the central nervous system. 
These lines of studies provide new insight of the function of BBB and imply new strategy to control brain distribution of drugs by focusing on the
transporters functioning at the blood-brain barrier.
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