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ABSTRACT
SEX STEROID METABOLISM AND BODY COMPOSITION

Charlotte Swanson
Institute of Medicine at Sahlgrenska Academy,
University of Gothenburg, Géteborg, Sweden 2009

Background: The bioactive androgens testosterone (T) and dihydrotestosterone (DHT)
regulate bone and fat mass in men. The effects of androgens are largely determined by the
rate of their synthesis and inactivation. Irreversible conjugation of androgens or androgen
metabolites by UDP glucuronosyltransferases (UGTs) into water-soluble glucuronidated
androgen metabolites plays an important role in the inactivation of androgens and thereby in
the regulation of local intracellular androgen levels.

Aims: To in vivo characterize genetic variations associated with substrate-specific
glucuronidation of androgens/androgen metabolites and to explore the impact of androgen
metabolites and polymorphisms associated with glucuronidation of androgens/androgen
metabolites as predictors of bone and fat mass.

Methods: Three candidate polymorphisms in enzymes, proposed from in vitro studies to be
involved in glucuronidation of androgens (UGT2B7, UGT2B15 and UGT2B17), and
androgens/glucuronidated androgen metabolites, measured by mass spectrometry, were
analyzed in two well-characterized population-based cohorts of young adult and elderly
Swedish subijects.

Results: We demonstrated in vivo that the UGT2B7 H*®Y, UGT2B15 D*Y and UGT2B17
deletion polymorphisms are functional or in linkage with functional polymorphisms. We
provided in vivo evidence for substrate-specific glucuronidation of androgens by the three
UGT2B enzymes. Both UGT2B15 and UGT2B17 were involved in the glucuronidation of the
androgen metabolite 5a-androstane-3a,173-diol (3a-diol) into 3a-diol-17glucuronide (17G),
while only UGT2B17 had the capacity to directly glucuronidate T. The urinary T to epiT ratio,
commonly used in antidoping test programs, was strongly associated with the UGT2B17
deletion polymorphism. The glucuronidation of DHT was partly dependent on UGT2B17.
UGT2B7 was involved in the glucuronidation of 3a-diol into 3a-diol-3glucuronide (3G).

Importantly, the glucuronidated androgen metabolites 3G and 17G associated more strongly
with bone mineral density (BMD) than the bioactive androgens. The UGT2B7 H¥*®Y
polymorphism associated with cortical bone size. Young adult men homozygous for the
UGT2B7 Y-allele had larger cortical bone size than individuals homozygous for the H-allele.

The glucuronidated androgen metabolite 17G, and especially the 17G/DHT ratio, were
directly related to fat mass and metabolic risk factors. The 17G/DHT ratio explained a
substantial part of the variance of total body fat mass in young adult and elderly men (12%
and 15%, respectively). The UGT2B15 D®*Y and UGT2B17 deletion polymorphisms
associated with fat mass and metabolic risk factors. Subjects homozygous for the UGT2B17
deletion or the UGT2B15 Y-allele had increased amount of fat.

Conclusions: The present findings indicate that analyses of specific glucuronidated
androgen metabolites might provide additional information for prediction of the risk of
osteoporosis and metabolic diseases. Genetic variations in enzymes responsible for the
glucuronidation of androgens result in altered levels of glucuronidated androgen metabolites
in serum and probably also of androgen levels in androgen-dependent tissues. Some of
these genetic variations associate with bone and/or fat mass.
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