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Metformin is the most widely used oral antidiabetic drug for the treatment of type 11 diabetes mellitus.
It undergoes neither hepatic metabolism nor biliary excretion, and over 90% of the absorbed metformin
is eliminated into urine as an unchanged form. Although metformin exhibits hydrophilicity and poor
membrane permeabi | ity, the drug is absorbed moderately and has an overall oral bioavailability of 50-60%,
suggesting transporter-mediated absorption. Indeed, metformin has been reported to be a substrate for
multiple organic cation transporters including 0CTs, OCTNs, PMAT and MATEs, which are all expressed
in the small intestine of human and experimental animals. Furthermore, an inverse relationship was
reportedly observed between the dose and the relative absorption rate, implying a non-|inear absorption
kinetics. The aimof this study was to clarify the membrane transport mechanism involved in the intestinal
absorption of metformin, mainly focusing on OCT1, OCT3 and PMAT.

The uptakes of metformin in MDCKII cells expressing OGT1, OGT3 and PMAT were significantly increased
compared with those in MDCKII/mock cells, suggesting that metformin is a substrate for 0CT1, OCT3 and
PMAT. Decynium 22 strongly inhibited OCT1-, OCT3- and PMAT-mediated uptakes of metformin, indicating
a non-selective inhibitor for 0CTs and PMAT. In contrast, WD201 and WD103 specifically inhibited 0CT3-
and PMAT-mediated metformin uptakes, respectively. The intestinal permeability of metformin evaluated
by /n s/itu intestinal closed loop method was significantly decreased in the presence of decynium22 and
WD201 but not WD103 in rats. Studying an /n vivo pharmacokinetics of metformin using Oct3 knockout
(0ct3-/-) mice, Oct3 was found to be involved in the oral bioavailability of metformin in mice.

In conclusion, the present study supports that 0CT3/0ct3 is one of the major determinants of the
intestinal absorption processes of metformin




