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Characterization of the Hepatic Uptake of 1-Anilino-8-naphthalene
sulfonate(ANS) by Isolated Rat Hepatocytes : Is Serum Protein
Essential for Hepatic Uptake of ANS in the Liver?

Youn Bok Chung', Dong Yeon Yuk and Kun Han
College of Pharmacy, Chungbuk National University
(Received March 5, 1990)

The hepatic uptake of an anionic fluorescence probe, 1-anilino-8-naphthalene sulfonate (ANS)
was characterized using isolated rat hepatocytes. The initial uptake rate of ANS by isolated hepatocy-
tes was determined. The uptake process of ANS was fitted well to the Michaelis-Menten equation
with a saturable component. The V,,.. and K,, values were 2.94 0.1 nmol/min/mg protein and 29.1+
3.2 uM, respectively. The uptake clearance (CL,,) based on the ratio of Vi to K,, was 11.7 ml/min/g
liver, revealing the good coincidence with that assessed from the analysis of the plasma disappearance
curve in previous report. Forthermore, the effect of serum protein on the hepatic uptake of ANS
into isolated hepatocytes was investigated. The permeability clearances (PS;) of ANS uptake were
much higher than those predicted based on the unbound fractions in the presence of serum. These
suggested that the hepatic uptake of extensively serum protein-bound ANS is mediated not only
by the unbound form of ligand but also by the serum protein-mediated uptake mechanism.

Keywords — Hepatic uptake, 1-anilino-8-naphthalene sulfonate (ANS), protein-mediated uptake, iso-
lated rat hepatocytes, serum protein.
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Figure 1—Time course of ANS uptake into isolated he-
patocytes. Hepatoytes (2.4 — 3.6 X10° cells/m/) were prei-
ncubated for 5 min at 37C prior to the addition of ANS.
The initial concentrations were ranged from 5 uM to
70 uM. Each point represents the Mean* SE. of three
independent experiments.

Keys: (¥), 5 uM; (2), 10 uM; (a), 20 uM; (O), 30 uM;
(m), 40 yM; (O), 50 uM; (@), 70 uM.
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Figure 2—Kinetics of ANS uptake into isolated hepatoc-
ytes. (A) Plot of initial uptake rate »s. ANS concentra-
tion. (B) Eadie-Hofstee plot of ANS uptake into isolated
hepatocytes. Initial uptake rate was measured within 1
minute of incubation, and was calculated by linear reg-
ression. Each point represents the meant S.E. of three
independent experiments.
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Figure 3—Time course of ANS uptake into isolate hepa-
tocytes in the absence (O) and in the presence of serum
(@), 1%; (1), 2%; (A), 5% in the medium). The initial
concentration of ANS was 10 uM. Each point represents
the Meant SE. of three independent experiments.
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Figure 4—Relationship between unbound fraction of
ANS (10 uM) determined by ultrafiltration method (@)
and that calculated by the binding parameters (R,=787.
5 M, R,=4171 uM, Kd;=1.7 pM, Kd,=837 pM)y® (O)
(see text for details).
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Table 1—Change in the permeability clearance(PS;j of ANS uptake into isolated hepatocytes with varied serum conce-
ntrations compared with that predicted based on the unbound fraction of ANS.

serum unbound
concentration fraction Votoss? Vo PSiions” PSiear®
.y
(%) (nmol/min/ (nmol/min/ (m//min/g (mi/min/g

mg protein) mg protein) liver) liver)
0 1.000 0.632 0.743 8.60 8.60
1 0.162 0.284 0.153 3.86 140
2 0.087 0.156 0.084 2.13 0.75
5 0.050 0.077 0.048 1.05 043

“Unbound frction(f,) was determined by ultrafiltration method.

’Observed V, was determined at a ANS concentration(C;) of 10 pM in the medium.

“Calculated V, was obtained by the following equation based on the assumption that the uptake of ANS is driven
exclusively by the unbound ANS: V= Viufu' C/ K+ fu* Cp), where C; is 10 uM and the parameters for the uptake
of unbound ANS were determined separately (see text for details; K,=29.1 uM, V,s=2.9 nmol/min/mg protein)
Observed influx clearance was calculated by the equation (2)

“Calculated influx clearance was obtained by the equation: PSiy=V/C/fs. where V, is initial uptake rate in the

absence of serum (0%).
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Figure 5—Permeability clearance (PS:y) of ANS uptake
into isolated hepatocytes with varied serum concentra-
tions (1-5%).

Keys: (@) Influx permeability clearance calculated by
the equation 2. (O) Influx permeability clearance calcu-
lated by the following equation: PS;y=V,/C/f., where
V, is the observed initial uptake rate of ANS into isola-
ted hepatocytes, C; is the ANS initial concentration (10
uM) in the medium and f, is the unbound fraction.
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