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Abstract : We have found that serum total bile acid(TBA)levels decreased in some
patients with liver cirrhosis after intravenous administration of 1 mg glucagon. In the
present study, the mechanism of this phenomenon was investigated in vitro using the
hepatocyte culture system. The effect of the addition of glucagon on the membrane trans-
port of **C-taurocholic acid(**C-TCA)was studied in freshly isolated rat hepatocytes. The
results were as follows:

1) Glucagon distinctly stimulated the release of cyclic AMP from hepatocytes in the
standard medium.

2)Glucagon enhanced **C-TCA uptake by hepatocytes in a concentration-dependent
manner between 10~7~107° mol/L.

3)Dibutyryl cyclic AMP also enhanced the *C-TCA uptake at the concentration of 107°
or 2X107° mol/L.

4)The uptake curves of **C-TCA by hepatocytes both with and without glucagon(10-¢
mol/L)were linear until 120 seconds and reached a constant value by 900 seconds in the
standard medium. However, in the Na*-free medium or in the ouabain-added standard
medium, the uptakes were strongly depressed either with or without an addition of
glucagon.

5)In a kinetic analysis, the hepatocytes uptake of #C-TCA either with or without
glucagon showed a saturation curve of the Michaelis - Menten type. With an addition of
glucagon Vmax was increased, although the Km was unchanged.
In conclusion, glucagon promoted the Na*-dependent active carrier-mediated transport in
hepatocytes and increased their bile acids uptake.
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Fig. 1. Effect of glucagon on cyclic AMP levels in
the incubation medium. Open circles indicate
medium with glucagon (1X10~®mol/L) and
closed circles indicate control standard
medium.

Cyclic AMP markedly increased by an addi-
tion of glucagon.
* 1 p<0.001, #*%* :p<0.001
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Fig. 2. Relationship between glucagon concentration
in the medium and uptake of C-TCA in-
cubated for 15 minutes. The uptake in-
creased in a concentration-dependant man-
ner.

*%% : P<0.001, *% :P<0.01, * : P<0.05
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Fig. 3. Changes in the uptake of *C-TCA into isolated rat hepatocytes.
The effect of glucagon on taurocholic acid transport was investigated in the standard

medium containing 10~®mol/L glucagon.

Five minutes preincubation in glucagon

containing medium was followed by the usual 15 minutes incubation after the addition

of "C-TCA.

O ; standard medium. @ ; standard medium with glucagon

[J; standard medium with ouabain,

glucagon,

B ; standard medium with ouabain and

A, Nat-free medium, A ; Nat-free medium with glucagon.
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Fig. 4. Relationship between extracellular taurocholic acid concentration (1-100xmol/L) on

initial uptake rate of taurocholic acid.
®(B) ; standard medium with glucagon
A (D) ; Na*; free medium with glucagon

OCA) ; standard medium
AO) ; Nat-free medium
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Fig. 5. Effect of dibutyryl cyclic AMP on uptake of
1#C-TCA into hepatocytes.
Open column indicate control standard
medium with dibutyryl cyclic AMP and
closed column indicate Nat-free medium.
Dibutyryl cyclic AMP enhanced *C-TCA
uptake into hepatocytes at the concentration
of 107 or 2X10~°mol/l, but inhibited at 10~°
mol/L.
However, in the Na*-free medium dibutyryl
cyclic AMP showed so effect on “C-TCA
uptake into hepatocytes.
* 1 p<0.01 VS DBcAMP(0mol/L)
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