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Pharmacokinetic Modelling and Simulation of the Counter-transport
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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 “in wivo 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
organic anions by the liver, it is necessary to judge whether the true counter-transport mechanism (trans-stimulation) is
working or not. Effects of bromophenol blue (BPB) or bromosulfophthalein (BSP) on the plasma disappearance curves of
a l-anilino-8-naphthalene sulfonate (ANS) were then kinetically analyzed based on a flow model, in which the ligand is elim-
inated only from the peripheral compartment (liver compartment). Moreover, “in vivo counter-transport” phenomena were
simulated based on the perfusion model which incorporated the carrier-mediated transport and the saturable intracellular
binding. The “i vivo counter-transport” phenomena in the hepatic transport of a organic anions were well demonstrated
by incorporating the carrier-mediated process. However, the “in vivo counter-transport” phenomena may be also explained
by the enhancement of back diffusion due to the displacement of intracellular binding. In conclusion, one should be more
cautious in interpreting data obtained from so-called “in wvivo 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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Fig. 2 - A perfusion model for simulation of counter-transport
phenomenon 2 vive. Calculation procedure and assumptions;
(1) equations representing the flux of ligands i and j (JOl J‘O)
are obtained from a model in Fig. 1, (2) kinetic parameters
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