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Research progress of pharmacokinetics of metformin
based on transporters

XU Xi-ning, SHI Rong’, MA Yue-ming

(College of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China )

Abstract: Drug transporters play vital roles in absorption, distribution and excretion of drugs. Under-
standing the transport activity can improve the effectiveness and safety of drugs and guide clinical rational use of
drugs. Metformin is a first-line drug in the treatment of type 2 diabetes mellitus, of which the pharmacokinetics
involves several transporters. The changes in expression and function of these transporters affect directly the
pharmacokinetics/pharmacodynamics of metformin. This paper reviews the research progress of pharmacokinetics
of metformin based on transporters, and these transporters are organic cation transporters (OCTs), multidrug and
toxin extrusion proteins (MATE), plasma membrane monoamine transporter protein (PMAT), serotonin reuptake
transporter (SERT), thiamine transporter 2 (THTR-2), and carnitine/organic cation 1 (OCTN1).
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Figure 1 Pharmacokinetics process of metformin mediated
by transporter in vivol'>**3%°  MATE: Multidrug and toxin
extrusion proteins; OCT: Organic cation transporters; OCTN:
Carnitine/organic cation; PMAT: Plasma membrane monoamine
transporter; SERT: Serotonin reuptake transporter; THTR:
Thiamine transporter

Table 1 Apparent affinities of transporters toward metformin
Transporter  Cell line /nmol ':1';;: g /mmlf)? -
PMAT MDCK - 1.328%0
OCTI CHO 1.8+0.1 3.1+ 034
0OCT2 CHO 1.6+0.1 0.6+ 0.1
OCT3 CHO 45+02 2.6+ 0.2
SERT CHO - 4,01
THTR-2 HEK?293 - 1.15 + 0.26%
MATEI HEK293 45+0.6 0.78 + 0.105%
MATE2-K  HEK293 1.7+03 1.98 + 0.485%

i) B 22 T 25 W e da AR L AR B — R OOUNRAR L AR, s
A Bl T e = OB PR & B 24, % i 8O B
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