ket 3| A A 47 H A
Yakhak Hoeji Vol. 47,

2 % 110~119 (2003)
No. 2

BEaw

S0I2A| o292 Z-S2PE0l UM BHAOH 52| FSS2EX
2HE A Al=ZolM

o|FA* - AN - PEA - o]FT - AHA - PR FARF
FENSGE o g, *FEN Ty d AR, »A SO oFg st
(Received April 7, 2003; Revised April 14, 2003)

Pharmacokinetic Modeling and Simulation of the Carrier-Mediated Hepatic Transport
of Organic Anions

Jun Seup Lee*, Min Hee Kang, Myo-Kyoung Kim, Myung Koo Lee, Suk-Jae Chung**,
Chang-Koo Shim** and Youn Bok Chung”
College of Pharmacy, Chungbuk National University,
*Chungbuk National University Hospital, Cheongju, Chungbuk 361-763, Korea
**College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract — The purpose of the present study was to kinetically investigate the carrier-mediated uptake in the hepatic
transport of organic anions, and to simulate the “i vivo counter-transport” phenomena, using kinetic model which was
developed in this study. The condition that the mobility of carrier-ligand complex is greater than that of free carrier is not
essential for the occurrence of “counter-transport” phenomenon. To examine the inhibitory effects on the initial uptake of
a ligand by the liver, it is necessary to judge whether the true counter-transport mechanism (trans-stimulation) is working
or not. The initial plasma disappearance curves of a organic anion were then kinetically analyzed based on a flow model,
in which the ligand is eliminated only from the peripheral compartment (liver compartment). Moreover, “iz vivo counter-
transport” phenomena were simulated based on the perfusion model which incorporated the carrier-mediated transport and
the saturable intracellular binding. The “in vivo counter-transport” phenomena in the hepatic transport of a organic anion
were well demonstrated by incorporating the carrier-mediated process. However, the “in vivo counter-transport” phe-
nomena may be also explained by the enhancement of back diffusion due to the displacement of intracellular binding. In con-
clusion, one should be more cautious in interpreting data obtained from so-called “ix vivo counter-transport” experiments.
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Fig. 1 - A model to explain the counter-transport. Assumptions; (1)
ligand i and j share the same carrier, (2) diffusion coefficient
of carrier can be changed depending on whether it is bound
to ligand or not (usually, P,>P, is assumed), (3) assuming
facilitated diffusion, the affinities of ligands to the carriers
are the same both at outer and inner sides.
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parameters are determined so that they can explain the in
vivo plasma disappearance curves of ligands, (3) efflux of
ligands depends on the unbound concentrations in the liver
cytosol.
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Fig. 3 - Effect of the pulse administration of inhibitor on the plasma disappearance curve of ligand i. Ligand i (0.01 umol/kg) was injected
intravenously, followed 10 min later by a bolus i.v. administration of each dose of inhibitor j. (A) Model AL (P,=10P,), (B) Model BI
(P,=10P,), (C) Model CF (P,=10P,), (D) Model AL (P,=P,), (E)} Model BI (P;=P,), (F) Model CF (P,=P,). Keys: (-@-) control;
(-O-) inhibitor 1 umolkg; (-¥-) inhibitor 3 umol/kg; (-V-) inhibitor 10 umol/kg; (-M-) inhibitor 30 umol/kg; (-0J-) inhibitor

100 umolkg; (-4-) inhibitor 1000 umolkg.
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Fig. 1- Effect of inhibitor for the transport process of ligand i. Ligand i (0.01 umol/kg) was injected intravenously, followed 10 min later by a
bolus i.v. administration of inhibitor j (10 umol/kg). (A) Model AL (P;=10P,), (B) Model BI (P,=10P,), (C) Model CF (P,=10P,), (D)
Model AL (P,=P,), (E) Model BI (P;=P,), (F) Model CF (P,=P,). Keys: (-@®-) control; (-O-) K, ;=05uM; (-V¥-) K ;=2 uM;
V) Ky =5uM; M) K =50 uM; (-U1-) K, ;=500 uM; -¢-) K, ;=2000 pM; (--) K, j=5000 pM.
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Fig. 5 — Effect of inhibitor for the intracellular binding. Ligand i (0.01 umol/kg) was injected intravenously, followed 10 min later by a bolus i.v.
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