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In humans, 3B-hydroxysteroid dehydrogenase (33-HSD),
17B3-HSD and 5«-reductase activities in androgen target
tissues, such as the prostate and skin, convert dehy-
droepiandrosterone, androstenedione and testosterone
into the most potent natural androgen dihydrotestos-
terone (DHT). This androgen is converted mainly in situ
into two phase | metabolites, androsterone (ADT) and
androstane-3¢,17B3-diol (3«-DIOL), which might be
back converted to DHT. Here, we discuss the recent
findings regarding the characterization of specific UDP-
glucuronosyltransferases (UGTs), UGT2B7, B15 and
B17, responsible for the glucuronidation of these
metabolites. The tissue distribution and cellular localiz-
ation of the UGT2B transcripts and proteins in humans
clearly indicate that these enzymes are synthesized in
androgen-sensitive tissues. It is postulated that the
conjugating activity of UGT enzymes is the main mech-
anism for modulating the action of steroids and protect-
ing the androgen-sensitive tissues from deleteriously
high concentrations of DHT, ADT and 3«a-DIOL.

The gonads of both sexes are the main site for the
production and secretion of testosterone into the circula-
tion. In men, the production of testosterone by the testicles
starts at puberty and remains relatively stable throughout
life [1]. In women, the secretion of estrogens and
progesterone by the ovaries also begins at puberty, with
minimal amounts of testosterone and its precursor
androstenedione (4-DIONE) secreted during the ovarian
cycles; after menopause, very small amounts (if any) of
androgens are produced by the ovaries [2]. For both sexes,
small quantities of androgenic steroid precursors and
testosterone are produced by the adrenals before adre-
narche [3]. At this time, the growth of the adrenal zona
reticularis is accompanied by an increase in secretion of
androgen precursors, dehydroepiandrosterone (DHEA),
its sulfate (DHEAS), androst-5-ene-33,178-diol and its
sulfate, and finally, 4-DIONE [4]. The level of these serum
adrenal precursors steadily increases up to ~30 years
of age; thereafter, it decreases markedly so that, at
60-70 years of age, levels are only 20% of those seen in
the young adult [1].

Of all the androgens found in the circulation, only testost-
erone and its Sa-reduced metabolite dihydrotestosterone
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(DHT) activate the androgen receptor and modulate gene
transcription [5]. In addition, DHT, which is secreted in
extremely low amounts (if at all) by the gonads, has a five-
to tenfold higher affinity for the androgen receptor than
does testosterone. Many androgen-sensitive tissues, such
as the prostate and skin, have the enzymatic machinery to
convert the androgen precursors secreted by the adrenals
into testosterone and DHT [6]. This process, whereby
androgen precursors are converted to DHT in the same
cells in which DHT exerts its action, without release of
intermediate steroids into the circulation, has been called
intracrinology [7]. This mechanism, which involves var-
ious steroidogenic enzymes such as steroid sulfatase, type
1 3B-hydroxysteroid dehydrogenase (3B-HSD), type 5
178-HSD and, finally, 5a-reductase (types 1 and 2),
ensures maximum conversion of testosterone into DHT
(Figure 1).

There is also good evidence that the DHT formed in
peripheral tissues is essentially metabolized locally before
its appearance in the circulation [8,9]. Phase I DHT
catabolites might include androstanedione, androsterone
(ADT), epiandrosterone, androstane-3a,173-diol (3a-DIOL)
and androstane-33,17B-diol, which are formed by the
action of a series of 3a/B-HSD and 17B-HSD isoforms
(Figure 1) [10-13]. However, most if not all of the
androgen target tissues synthesize HSD isoforms that
are capable of back converting the phase I metabolites into
DHT, suggesting that fine regulation of these enzymes is
extremely important, in addition to the serum levels of
circulating precursors, for the concentrations of DHT in
androgen target tissues [13]. For many years, phase [ DHT
metabolites, which have no significant androgenic activity,
were considered to be the end products of the androgenic
signal. It was first believed that the amount of these
metabolites in the circulation reflected the metabolism of
androgens and that these 5a-reduced androgens would
eventually be eliminated by the phase II conjugating
enzymes found in the liver or kidney [14-16]. Indeed,
Phase II catabolism, through glucuronidation and sulfa-
tion by the liver and/or the kidneys, is the well accepted
pathway for the complete inactivation and elimination of
exogenous compounds, such as drugs and pollutants.

Urinary 3a-DIOL glucuronide (3a-DIOLG) was first
isolated by Mauvais-Jarvis and Baulieu after intravenous
administration of radioactive testosterone to humans [17].
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Figure 1. Enzymes involved in metabolism of androgens in peripheral intracrine tissues [6,10-13]. Dehydroepiandrosterone, its sulfate, androst-5-ene-38,173-diol and its
sulfate, and androstenedione are secreted by the adrenals, whereas testosterone is produced by the testes. Abbreviations: HSD, hydroxy steroid dehydrogenase; HSE,
hydroxysteroid epimerase; RODH, retinoldehydrogenase; 1, the enzyme has not been isolated so far.

This group subsequently showed that the production of
3a-DIOLG was higher in men than that in women and, in
addition, that the transformation of testosterone to
3a-DIOLG was lower in individuals with the testicular
feminization syndrome [18]. Finally, it was also found that
the amount of urinary 3a-DIOLG was higher when
testosterone was administered topically rather than intra-
venously [19]. These data strongly suggest that extrahepatic
tissues contribute to the production of urinary 3a-DIOLG. In
addition, the formation of 3a-DIOLG by the skin both in vivo
and in vitro was demonstrated by several authors [19-21].
Further studies conducted by Horton’s group also suggested
that the levels of circulating 3a-DIOLG reflect androgen
metabolism in androgen target tissues, such as the skin and
prostate [8]. In 1986, it was reported that ADT glucuronide
(ADTG) was present in the circulation at concentrations
that were 20-fold higher than those of 3a-DIOLG, and that
this 5a-reduced androgen glucuronide could also be an
indicator of androgen metabolism in peripheral tissues [22].

In women, increased production of DHEAS, DHEA,
4-DIONE and/or testosterone by the adrenals and/or
ovaries generally causes hirsutism and/or acne [23]. In
this situation, circulating levels of 3a-DIOLG and ADTG
are also much higher than those seen in normal women,
whereas serum levels of the phase 1 DHT metabolites
remain almost unchanged, supporting a major role for
UDP-glucuronosyltransferase (UGT) enzymes in the
in situ metabolism of DHT [24,25]. Serum levels of the
conjugates are also increased after oral or topical
administration of DHEA or 4-DIONE in the presence of
no change or minimal change in the blood levels of non-
conjugated androgen metabolites [26]. These observations
support the concept that 5a-reduced androgen glucuronides
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found in the circulation are produced in situ in peripheral
tissues after conversion of the adrenal and/or gonadal
steroid precursors first into DHT and, subsequently, into
phase I DHT metabolites, without release of these
intermediate steroid precursors and metabolites into the
circulation [6,9]. Consequently, the glucuronidation of
phase I metabolites by UGT enzymes in androgen-
sensitive tissues should be considered as the end of the
androgenic signal. In the circulation, two major phase II
DHT metabolites, 3a-DIOLG and ADTG, have been
identified, but low amounts of DHTG and 3B-DIOLG
were also detected [1,24,27].

UGT enzymes
Conjugation of compounds, including steroids, by glucur-
onidation has been demonstrated in all vertebrates
studied to date. This reaction, which corresponds to the
transfer of the glucuronosyl group from UDP-glucuronic
acid to small hydrophobic molecules, is catalyzed by
enzymes of the UGT superfamily. The resulting glucur-
onide products are more polar, generally water soluble,
less toxic and more easily excreted from the body than is
the parent compound. More than 45 different UGT cDNA
clones have been isolated from seven mammalian species,
including 18 human UGT clones [28,29]. Based upon
homology of primary structures, the UGT proteins have
been categorized into two families, UGT1 and UGTZ2, with
UGT2 being subdivided into two subfamilies, UGT2A and
UGT2B (Figure 2). Members of the UGT1 family share
>50% identity with each other, but <50% identity with
members of the UGT2 family.

Inhumans, UGT1A enzymes are all encoded by a complex
gene comprising 17 exons localized on chromosome 2937,
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Figure 2. Phylogenetic tree of the 18 human UDP-glucuronosyltransferases
(UGTs). The UGT proteins have been categorized into two families, UGT1 and
UGT2, with UGT2 being subdivided into two subfamilies, UGT2A and UGT2B.
Amino acid sequences of human UGT1A and UGT2B enzymes were from the
GenBank database. UGT1A2, UGT1A11, UGT1A12 and UGT1A13 are pseudo-
genes. The human UGT2B enzymes isolated to date are named according to their
chronological order of isolation. Five human UGT2B pseudogenes have also been
isolated, whereas 16 UGT2B enzymes have been characterized in rats, monkeys
and rabbits.

the different isoforms are generated by alternative splicing
at 13 different sites in exon 1 in combination with the four
common exons 2—5 [30]. Nine functional proteins and four
pseudogenes have been identified from the UGTIA gene.
Six enzymes of the UGT1A family are synthesized in
the liver (UGT1A1, A3, A4, A5, A6 and A9), whereas the
three remaining isoforms (UGT1A7, A8 and A1l0) are
synthesized in the gastrointestinal tract [31]. It is thought
that these three UGTs serve as a first line of metabolic
defense for many synthetic substances and pollutants that
enter the body. The specificity of the UGT1A isoforms has
been investigated for both exogenous and endogenous
substrates, such as bilirubin, for which glucuronidation is
an essential metabolic pathway for its elimination and
detoxification [30]. Several polymorphisms identified in
exon 1 or in the promoter region of the UGT1A 1 gene have
definitively identified the role of this isoform for bilirubin
conjugation, because these genetic variations are all
associated with the hyperbilirubinemia observed in
Criggler—Najjar and Gilbert syndromes [32]. Interest-
ingly, members of the UGT1A family also conjugate
estradiol and estrone (UGT1A1l) and the catecholestro-
gens, 2-hydroxyestrone and 4-hydroxyestrone (UGT1A3
and UGT1A9, respectively) [33,34]. Of the nine UGT1A
members, only UGT1A4 conjugates 3a-DIOL and ADT, but
with a low efficiency [35]. This is not surprising, because
the specificity of UGT1A isoforms is mainly towards
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phenol compounds such as 4-nitrophenol, flavanoids and
anthraquinones.

In contrast to the UGT1A family, each UGT2 subfamily
member is encoded by a separate gene composed of six
exons [36]. The two members of the UGT2A subfamily
(UGT2A1 and UGT2A2) are restricted to the olfactory
system and conjugate several classes of odorant molecules
[31]. These UGT2A isoforms might protect the body
from aerial exogenous substances and contribute to the
termination of the olfactory stimulus.

However, enzymes of the UGT2B subfamily are
synthesized in a wide range of tissues throughout the
body. The human UGT2B genes are clustered on chromo-
some 4q13—21.1 and encode seven functional proteins; five
pseudogenes have also been identified [36]. The functional
human UGT2B enzymes isolated to date are UGT2B4, B7,
B10, B11, B15, B17 and B28, which were named according
to their chronological order of isolation [29]. The isoform
UGT2B4 mainly conjugates bile and fatty acids, whereas
UGT2B10 and B11 are specific for fatty acids, namely the
eicosanoid metabolites [37]. UGT2B28, which is only
synthesized in the liver and mammary gland, conjugates
estradiol and 3a-DIOL, although its capacity to conjugate
3a-DIOL is much lower than that of UGT2B7, B15 and B17
[29]. In fact, these three UGT2Bs have a remarkably high
capacity to conjugate androgens and here we focus on
these isoforms, which are currently thought to be the
major enzymes responsible for conjugating androgens in
the human body.

UGT2B7

The UGT2B7 gene has only recently been characterized
[38], although the isolation of its two polymorphic forms
(UGT2B7 H268 and Y268) was reported almost ten years
ago [39]. UGT2B7 transcripts have been detected with the
use of RT-PCR in the intestine, liver, kidney, skin, brain,
uterus and mammary glands [40]. However, this enzyme is
not present in the prostate and adipose tissue. UGT2B7 is
known particularly for its wide spectrum of specificity for
all classes of steroids. Indeed, this isoform has a high
capacity for conjugating 5a-reduced metabolites of miner-
alocorticoids, glucocorticoids, progestins and androgens
[41]. UGT2B7 also efficiently conjugates 5B-reduced C21
and C19 steroids, indicating that UGT2B7 might contrib-
ute significantly to eliminating these phase I steroid
metabolites from the liver. Interestingly, this enzyme also
glucuronidates catecholestrogens, particularly 4-hydro-
xyestrone, a major metabolite of estradiol, which was
identified as a powerful carcinogenic derivative of estro-
gens in breast and uterine tissues. Gestl et al. recently
found that levels of UGT2B7 are particularly low in
cancerous mammary gland tissue compared with those
seen in normal tissue [42]. These authors suggest that
UGT2BY7 protects the mammary gland from the genetoxic
4-hydroxyestrone.

UGT2B7 conjugates the 3-hydroxy position of 3a-DIOL
but not the 17-hydroxy position (Figure 3). ADT is a
consistently good substrate for UGT2B7, whereas DHT,
which has only a hydroxyl group at the 17-position, is a
poor substrate for UGT2B7. The glucuronidation efficiency
of UGT2BY7 is almost tenfold higher for 3a-DIOL than for
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Figure 3. Specificity of UGT2B7, B15 and B17 for dihydrotestosterone, androstane-
3a,17B-diol and androsterone. The steroid substrate was incubated with a micro-
somal preparation of the specified stably expressed UGT enzyme in the HK293 cell
line and the conjugated steroid formed was identified by high performance liquid
chromatography mass spectrometry [37,40]. UGT2B7 was found to conjugate
androstane-3a,17B-diol at the 3-hydroxy position only, whereas UGT2B15 and
UGT2B17 conjugated this compound at the 17-hydroxy position. Diglucuronides
of androstane-3a,17B-diol were not detected. Androsterone was conjugated by
UGT2B7 and UGT2B17, and dihydrotestosterone by UGT2B15 and UGT2B17.

ADT [40]. In androgen-sensitive tissues, such as skin and
breast, UGT2B7 probably contributes to the conjugation of
phase 1 DHT metabolites, particularly 3a-DIOL and, to a
lower extent, ADT. Serum 3a-DIOLG concentrations in
adult women are ~2.5 nMol 11, whereas in men, they are
fivefold higher. Interestingly, 3a-DIOL-17G is the pre-
dominant isomer (= 80%) found in the circulation in both
sexes, indicating that UGT2B7 contributes to a relatively
small proportion of 3a-DIOLG in the circulation, and that
other UGT2Bs are involved in 3a-DIOLG production [43].

UGT2B15

A single nucleotide polymorphism has been described in
the UGT2B15 gene, which encodes UGT2B15, namely
UGT2B15 D85 or UGT2B15 Y85 [44,45]. UGT2BI15 is
expressed in the liver, kidney, skin, mammary gland and
uterus but, in contrast to UGT2B7, this isoform is also
found in the prostate. Of the three androgen-conjugating
UGT2B enzymes, UGT2B15 is also unique because of its
presence in adipose tissue [45]. Interestingly, the meta-
bolic clearance rate of the exogenous product oxazepam,
which is specifically conjugated by UGT2B15, is signifi-
cantly higher in obese individuals than in non-obese
controls, suggesting that UGT2B15 in extrahepatic tissues
influences the inactivation and elimination of drug
substances in the body [46]. In addition, Tchernoff et al.
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found that circulating 3a-DIOLG levels were significantly
higher in obese patients than in controls [47].

UGT2B15 specifically conjugates the 17-hydroxy pos-
ition of 5a-reduced androgens (Figure 3). This isoform has
a high and moderate capacity for 3a-DIOL and DHT
glucuronidation, respectively [40]. Its specificity for
estrogens is limited to the catecholestrogens, 4-hydro-
xyestrone and 2-hydroxyestrone, which are glucuroni-
dated with a much lower efficiency than is seen for
3a-DIOL. Although the two polymorphic forms have the
same specificity, they differ significantly in their ability to
conjugate DHT and 3a-DIOL, with UGT2B15 Y85 being
twice as efficient as UGT2B15 D85 [45].

UGT2B17

UGT2B17 c¢cDNA was isolated from a prostate cDNA
library in 1996 and its transcripts were also detected in
the liver and kidney, in addition to several androgen-
sensitive tissues, such as skin, brain, mammary gland and
uterus [48]. No polymorphisms have been found in
UGT2B17 to date. The amino acid sequence homology
between UGT2B15 and UGT2B17 is remarkably high
(96%), but its specificity for 5a-reduced androgens is quite
different. In contrast to UGT2B15, which is specific for the
conjugation of the 17-hydroxy position of androgens,
UGT2B17 glucuronidates both the 3-hydroxy position
and the 17-hydroxy position [48].

The efficiency of UGT2B17 to conjugate 3a-DIOL is in
the range reported for UGT2B15 and UGT2B7, whereas
UGT2B17 has the highest capacity for ADT and DHT.
Surprisingly, incubation of 3a-DIOL with stably trans-
fected HK293 cells engineered to express UGT2B17
results in the exclusive formation of 3a-DIOL-17G
(Figure 3). These data indicate a major difference in the
specificity of UGT2B17 and UGT2B7 for 3a-DIOL;
UGT2B7 only conjugates 3a-DIOL at the 3-hydroxy
position. Because its capacity to conjugate ADT is almost
four times higher than that of UGT2B7, UGT2B17 is also
thought to be the major ADT-conjugating enzyme. Inter-
estingly, the concentrations of circulating ADTG are
approximately five- to tenfold higher than those of
3a-DIOLG in both sexes [22].

UGT2B enzymes in the human prostate

The alveoli of the human prostate are composed of two cell
types. The basal cells are small cells lining the periphery of
the alveoli, whereas the luminal cells are large columnar
cells in contact with the alveolar lumen. The two cell types
play distinct roles in androgen formation and action
(Figure 4). Type 1 33-HSD, type 5 178-HSD and types 1
and 2 5a-reductase are found in the basal cells, whereas in
the luminal cells, where the androgen receptor is found
exclusively, 5a-reductase predominates [49,50]. After
castration, DHT concentrations in the prostate are
reduced by almost 60%, indicating that testosterone
precursors, such as DHEA, are responsible for a significant
proportion of DHT in the prostate [51]. It is reasonable to
suggest that DHT is formed locally in luminal cells from
testosterone, which is provided by the circulation and/or
metabolism of circulating adrenal steroid precursors
(DHEA and 4-DIONE) in basal cells. Enzymes of phase 1
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Figure 4. Androgen metabolism and inactivation by UDP-glucuronosyltransferases in the human prostate. Testosterone is secreted by the testes, whereas the adrenals pro-
duce DHEAS, DHEA, 5-DIOLS, 5-DIOL and 4-DIONE. Abbreviations: ADT, androsterone; 3a-DIOL, androstane-3a,17B-diol; ADT-G, androsterone glucuronide; DHEA, dehy-
droepiandrosterone; DHEAS, dehydroepiandrosterone sulfate; DHT, dihydrotestosterone; 3a-DIOL-G, androstane-3a,17B-diol glucuronide; DHT-G, dihydrotestosterone
glucuronide; 5-DIOL, androst-5-ene-33,173-diol; 5-DIOLS, androst-5-ene-33,173-diol sulfate; 4-DIONE, androstenedione; A-DIONE, androstanedione; 33-HSD, 3B-hydroxy-
steroid dehydrogenase, 4-5-isomerase; 173-HSD, 17B-hydroxysteroid dehydrogenase; 3a-HSD, 3a-hydroxysteroid dehydrogenase; UGT, UDP-glucuronosyltransferase.

DHT catabolism are also present in basal cells, but they are
not detected in luminal cells, which form the largest part of
the human prostate [10,52,53]. This absence of phase I
catabolic enzymes from luminal cells favors high concen-
trations of DHT. Indeed, DHT concentrations in the
prostate are almost ten times higher than those of
testosterone and phase I DHT metabolites [51,54].

In 1978, Chung and Coffey demonstrated the glucur-
onidation of DHT by a prostate tissue homogenate [55]. To
support the presence of conjugating activity in this tissue,
large concentrations of 3a-DIOLG and ADTG were also
reported [54]. Finally, the expression of UGT2B15 and
UGT2B17 was subsequently established in the prostate
[40]. As illustrated in Figure 5, the UGT2B17 protein is
detected in basal cells, whereas UGT2B15 is only found in
luminal cells [56]. It is probable that 3a-DIOL and ADT
formed in basal cells are easily converted to glucuronides
by UGT2B17, whereas the action of UGT2B15 would be
limited to DHT in the luminal cells. Taking into account
the low levels of UGT2B15 protein found in the prostate,
this situation favors high concentrations of DHT in this
tissue, in agreement with previous biochemical obser-
vations on the intraprostatic levels of DHT. In addition,
because the affinity of DHT for the androgen receptor is
~1000 times higher than that for UGT2B15, it is thought
that UGT2B15 might conjugate only a fraction of the
accumulated DHT formed in the luminal cells.

UGT2B15 and prostate cancer
Androgens play a determining role in prostate differen-
tiation and development, and stimulate the growth of
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prostate cancer cells, thus indicating that changes in
androgen concentrations might be associated with the risk
for developing prostate cancer. The co-localization of the
activating testosterone 5a-reductase enzyme, the andro-
gen receptor and UGT2B15 enables the fine tuning of
intracellular DHT concentrations and action. Because two
polymorphic forms of UGT2B15 exist with different
efficacies for DHT conjugation, it was reasonable to
postulate that the presence of the low-conjugating allele
UGT2B15*D85 has an effect on DHT concentrations [45].
Two groups have recently conducted epidemiological
studies to determine the potential role of the UGT2B15
gene in prostate cancer risk. The first study was performed
with 64 pathologically confirmed prostate cancers and 64
controls recruited in the Arkansas area [57]. The
UGT2B15*D85 allele was significantly more prevalent
in prostate cancer patients (40.6%) than in controls
(18.8%), and the risk of developing cancer in homozygous
patients with the UGT2B15*D85 allele was threefold
higher. However, in the second study conducted on 380
Caucasians from Austria, including 190 patients with
prostate cancer and 190 patients suffering from benign
prostate hyperplasia, no association could be shown
between the two alleles and prostate cancer [58]. It is
clear that further studies are required for a better
understanding of the role of UGT2B15 polymorphism in
prostate cancer development.

UGT2B enzymes in the human skin
Androgens are required in the skin for sexual hair and
sebaceous gland development, and disorders of the
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Figure 5. Immunohistochemical localization of (a) UGT2B17 and (b) UGT2B15 in
human prostate. Immunostaining for UGT2B17 was exclusively detected in the
basal epithelial cells of the alveoli (arrowheads), whereas staining for UGT2B15
was found in the epithelial luminal cells (arrows). L indicates the alveolar lumen;.
Abbreviation: UGT, UDP-glucuronosyltransferase.

pilosebaceous unit, namely hirsutism, acne vulgaris and
pattern alopecia, are androgen dependent [59-61]. For
instance, hirsutism in women is generally characterized
by increased androgen production from the ovaries and/or
adrenal glands and/or enhanced sensitivity of the skin to
circulating androgens. Skin contains all the steroidogenic
enzymes responsible for the conversion of DHEAS to DHT,
along with phase I DHT catabolic enzymes and phase II
UGT2B7, B15 and B17 [23,40]. Although several studies
have reported that circulating 3a-DIOLG and ADTG
concentrations are good markers of the changes in
androgen metabolism that occur in hirsutism, acne and
alopecia, it is still not clear whether these blood levels
reflect local alterations of androgen metabolism that might
cause accumulation of DHT in the tissue or simply result
from the overproduction of androgen precursors by the
classical steroidogenic tissues generally seen in these
disorders [23,62]. One of the difficulties in using these
blood markers for evaluating the pathogenesis of skin
disorders is the simultaneous presence of UGT2B7, B15
and B17 in this tissue [40]. In addition, 3a-DIOLG and
ADTG in blood originate from several androgen-sensitive
tissues and the contribution of each can vary. For a better
understanding of the role of UGT2B enzymes in associ-
ation with steroidogenic enzymes implicated both in DHT
formation and phase I DHT metabolism in the skin, it
would be useful to localize with precision the UGT2B
enzymes, and to determine their levels of expression both
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in normal tissue and in tissue from patients with various
skin disorders.

Conclusions

Although DHT is converted to inactive phase I metabolites
in androgen-sensitive tissues, the steroidogenic enzymes
involved in back formation of these metabolites into DHT
are also present in several tissues. The specificity and
tissue distribution of androgen-conjugating UGT2B
enzymes indicate that these enzymes are involved locally
in androgen metabolism, which leads to complete inacti-
vation of the phase I androgen metabolites. It is thought
that the addition of a polar group to the parent molecule,
which is catalyzed by the UGT2B enzymes, represents the
end of the androgenic signal. Because recent data have
shown that these UGT2Bs can be modulated by several
factors, including the androgens themselves and growth
factors, the inactivating enzymes probably play an
essential role in controlling androgen concentrations in
androgen-sensitive tissues [63—65].
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