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Synthesis and Metabolism of
3e,7a¢,12a [4—"*C] coprostane

S. Bergstrom, K. Piibo and
J. A, Rumpf

Department of Physiological Chemistry,
University of Lund, Lund, Sweden

During the transformation of cholesterol
into bile acids, the cholesterol side chain is
presumably degraded through a w- or methyl-
oxidation followed by f-oxidation of an inter-
mediary a-methyl-Cy; acid. It is not known
when these reactions take place in relation to
the various changes on the ring system.

We have now prepared 3a-, 7a, 12a-co-
prostane (I) i.e. a compound with the chol-
esterol side chain and the same configuration
in the cyclic part as cholic acid.
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It has been prepared by electrolysis of a
mixture of cholic acid (II) and 2-methyl-
butyric acid; m.p. 186°. (Found: C 76.7;
H 11.4. Cale. for Cy;H,;3O05: C 77.1; H 11.5;
[a] = 15.1° 4 2° [0.9 ethanol]).

Starting from [4—*4C] cholic acid and a large
excess of 3-methylbutyric acid the correspond-
ing ring labelled compound was obtained.

This compound has been administered in-
traperitoneally to rats with a bile fistula.
Practically all activity was recovered in the
bile during the following 10 hours. The isotope
was to more than 90 per cent contained in
taurocholic acid. A small amount of a labelled
acidic compound was found in the chromato-
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grams in the region where free trihydroxy acids
appear but has not yet been identified.

Thus, when the ring system has the configu-
ration of cholic acid, the sterol side chain is
rapidly and completely degraded to that of a
bile acid (I — II).

In contradistiction, when ring labelled chol-
esterol is administered intraperitoneally in the
same manner, it is distributed in the body and
the isotope only slowly appears in the bile
mainly as bile acids during the following
weeks.

Metabolism of Bile Acids in Liver
Slices and Homogenates
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The conjugation and 7 a-hydroxylation of
desoxycholic acid to taurocholic acid found to
take place in the rat in vivo, has also been
demonstrated in rat liver slices 1,2,

In continuing this work, these reactions
have now been further studied in human and
rat liver slices and homogenates. Carboxyl
labeled bile acids have been used as substrate
and the reaction products have mainly been
characterized by paper chromatographic
methods 3. Quantitative results have been
obtained by measuring the radioactivity of the
paper strips by means of an automatic scanner.
The homogenizing medium contained 10.1 g
sodium phosphate, 1.4 g potassium phosphate
and 43 g sucrose per liter. The pH was 7.4.
A short homogenizing time and a loose fitting
pestle are essential. The conjugation with
taurine in rat liver homogenates was inhibited
at concentrations of bile acids in the range of
10—30 mg 9% (w/v, 30 9 homogenate). How-
ever, the hydroxylation of taurodesoxycholic
acid proceeds at much higher concentrations.

With the aid of the same technique we have
investigated the metabolism of cholic, desoxy-
cholic, chenodesoxycholic and lithocholic acid
in human liver homogenates. The capacities
to conjugate bile acids in these preparations
were in the same range as for the rat liver
homogenates. The average value for the con-
jugation of cholic acid without addition of any
amino acids was 60 9, taurocholic and 40 9%
glycocholic acid. The addition of 3 moles
taurine changed the composition to 90 9
taurocholic and 10 9, glycocholic acid. Gly-
cine (3—30 moles per mole bile acid) added to
the homogenates of human liver caused smal-
ler changes. Other substances such as cysteine



