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No.23 (1978)

Comparison of Biliary Metabolites of Androsterone Glucuronide and
Androsterone Sulphate in Female rats *

MICHIO MATSUI and MISAKO HAKOZAKI

WHER, FHEEDTF

Recent studies from this laboratory demonstrated large variations in biliary metabo-
lites of androsterone in female rats. It was found that some rats excreted androsterone
metabolites very rapidly into bile (HE rats), whereas other rats excreted the metab-
olites at a much slower rate (LE rats). The HE rats formed mainly androsterone gl-
ucuronide, while the LE rats converted the androsterone to the monosulphates of an-
drosterone and 3«, 7a- and 3«, 115-dihydroxy-5a-androstan-17-ones. Siiteri ef al. admi-
nistered °*H labelled androsterone glucuronide to humans and found that this conjugate
was rapidly eliminated in urine without undergoing further metabolism. Based on
these observations, we speculated that UDP-glucuronyltransferase system might be
very active in the HE rat. Thus, the injected androsterone would be rapidly conjugated
with glucuronic acid and excreted in the bile. In contrast, low activity of UDP-gluc-
uronyltransferase or high activity of sulphotransferase in the LE rat might result in
the further metabolism of androsterone or androsterone sulphate. However, little is
known about the metabolism of androsterone glucuronide and androsterone sulphate
in the rat.

In the present paper, [®*H]-androsterone glucuronide and [*H]-androsterone sulphate
were administered intraperitoneally into female rats and the biliary metabolites were
isolated and identified by gas chromatography-mass spectrometry.

The injected androsterone glucuronide was excreted rapidly and almost quantitativ-
ely in the bile. These results imply that androsterone glucuronide behaves like a me-
tabolic end-product in female rats, as was found in humans. Only 1% of the injected
dose was converted into 5a-androstane-3«, 17p5-diol monoglucuronide. This conjugate
seems to be biotransformed directly from androsterone glucuronide. Androsterone gl-
ucuronide was metabolized without hydrolysis of the glucuronic acid moiety to the
3-glucuronide of 5a-androstane-3«, 175-diol by incubation with female rat liver mi-
crosomal enzymes fortified with NADPH regenerating system.

Metabolites of androsterone sulphate were much more slowly excreted in the bile
than those of androsterone glucuronide. Approximately 7% of the injected androster—
one sulphate was recovered in the bile and the major portion was metabolized to the
monosulphate of 3«, 11p-dihydroxy-5a—androstan—-17-one and disulphates of 5a-andr-
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ostane-3a, 178-diol and 3«, 173-dihydroxy-5a-androstan-16-one. There has been accu-
mulating evidence that steroid glucuronides are excreted in rat bile more rapidly than
steroid sulphates. Evidence was obtained for the direct conversion of androsterone su-
Iphate to 5a-androstane-3a, 175-diol 3-sulphate by incubation with female rat liver
microsomal enzymes fortified with NADPH regenerating system. Milgrom et al. desc-
ribed that 3-sulphates and 3-glucuronides of androst-5-ene-38, 175-diol and dehydroe-
piandrosterone were the substrates for the 178-hydroxysteroid-oxido-reductases derived
from guinea pig liver supernatant and microsomes and that both oxidation and redu-
ction of 175-hydroxy and 17-oxo groups took place at pH 7. 4. Therefore, androsterone
sulphate (and glucuronide) and 5a-androstane-3a, 175-diol 3-sulphate (and 3-glucuro-
nide) might be interconvertible in vivo. Recently, Gustafsson et al. described specific
158-hydroxylating enzymes active on Cig-steroid 175-sulphates and 3, 175-disulphates in
female rat liver microsomes. Cig-steroid 3-sulphates were not hydroxylated by the en-
zymes. In a previous paper, we demonstrated that testosterone sulphate was metaboli-
zed in vivo to mono- and disulphates of 5a-androstane-3a, 175-diol and the disulphate
of 5a-androstane-3«, 158, 178-triol in female rats. Thus, mono- and disulphates of 5a—
androstane-3a, 17p-diol must be converted into the 158-hydroxylated metabolite. In
contrast to this, we were unable to isolate the 1585-hydroxysteroid as a metabolite of
androsterone sulphate, though considerable amounts of 5a-androstane-3e«, 175-diol 3, 17—
disulphate were present in the bile. 5a-Androstane-3a, 175-diol 3,17-disulphate should
be produced by different pathways from testosterone sulphate (via 5a-andrstane-3a,
178-diol 17-sulphate) and androsterone sulphate (via 5a-androstane-3a, 175-diol 3-sul-
phate). These results suggest that the 17-sulphate might be hydroxylated more readily
than the 3, 17-disulphate in vivo. 3a, 17p-Dihydroxy-5a—androstan-16-one was found in
the disulphate fraction. This metabolite should be produced via formation of the 16-
hydroxysteroids. It is well documented that the 16B8-hydroxy-17-oxosteroid is readily
rearranged to the stable epimer, the 178-hydroxy-16-oxosteroid, by means of alkali or
acid, and by isolation procedure from urine. In order to examine the artifact formati-
on during the isolation procedures, 38, 168-dihydroxyandrost-5-en-17-one, a model co-
mpound, was treated similarly to the bile and analyzed by GC. 38, 165-Dihydroxyan-
drost-5-en-17-one was entirely recovered by the procedures involving Amberlite XAD-
2, Sephadex LH-20, and solvolysis. However, separation by t..c. revealed the complete
conversion of the 168-hydroxy-17-oxosteroid to the 175-hydroxy-16-oxosteroid. 38, 16a-
Dihydroxyandrost-5-en-17-one was not produced by these procedures. Furthermore,
t.l.c. separation of 3a, 16a—dihydroxy-5a-androstan—-17-one showed partial epimerization
to 3a, 178-dihydroxy-5a-androstan-16-one. At present, we are unable to eliminate the
possibility that 3e, 168~divhdroxy-5a-androstan-17-one (and 16a-epimer) might be re-
arranged to the stable epimer during the isolation procudure. We hope that an inve-
stigation under way in this laboratory may clarify this problem.
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In a previous paper, we reported large variations in biliary metabolites of androste-
rone in female rats. In rats with a high rate of biliary excretion of metabolites (HE
rats), androsterone glucuronide was the predominant metabolite present in the bile.
The results of the present study show that androsterone glucuronide was eliminated
unchanged rapidly and exclusively in the bile. Thus, the injected androsterone must
be predominantly conjugated with glucuronic acid in the HE rat probably due to high
activity of the UDP-glucuronyltransferase system and/or low activity of sulphotransf-
erase or hydroxylase enzymes and excreted in the bile. In rats with a low rate of
biliary excretion of androsterone metabolites (LE rats), monosulphates of 3a, 7a- and
3a, 115-dihydroxy-5a-androstan—-17-ones were the major biliary metabolites, which we-
re previously isolated from the pooled faeces of germfree rats. The present study de-
monstrates that androsterone sulphate was metabolized mainly to the monosulphate of
3a, 11B-dihydroxy-5a-androstan-17-one and disulphates of 5a-androstane-3a, 17p-diol
and 3, 17B-dihydroxy-5a-androstan-16-one. No production of 3a, 7a-dihydroxy-5a—an-
drostan-17-one monosulphate from androsterone sulphate should indicate that 7a-hyd-
roxylase enzyme might be active only on the free steroid. Contribution of the catabolic
pathway of androsterone involving the initial conjugation with sulphuric acid in the LE
rat was not clarified in this study. But, considerable difference in the metabolic patt-
ern between androsterone and its sulphate suggests that this pathway is a minor one.

An investigation of the levels and activities of various enzymes involved in andros-
terone metabolism may be of interest for obtaining further insight into the regulatory
mechanism responsible for large variations in androsterone metabolites in female rats.
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