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The presence and characterisiics of androgen receptors
{Afs) have bean described by our group in one human
melanoma cell line. We have now investigated their pre-
sence in two other human melanoma call lines, HB-MEL-
LES and (IB-MEL-AN, as well as in biopsies from human
metasiatic melanoma. Scatchard analysis revealed a single
binding component for both cell lines, the apparent dis-
sociation constant obtained being 15 nM, with a binding
capasity of 280 fmol/mg total cell protein, for HB-MEL-LES
cells and 14nM, with a binding capacity of 206 fmol/img
total cell protein for HB-MEL-JAN cells. When specificity
was assessed, not only androgen and anti-androgen but
also nen-ahdrogenic compounds were able to compete for
PHIR1881 binding, as seen before. When immunocyio-
chemistry of HB-MEL-LES and IIB-MELJAN celis was per-
formed for ARs, both cell lines were deeply stained in the
nucieus, whereas no staining was found for oestrogen or
progesterone receptors. Every specimen of melanoma
metasiases tested for the presence of ARs was deeply
sfalned, and in the majority the intensity of the staining
was high. Several hormones and anti-hormones were
tested for their ability to affect cell proliferation. In both cell
fines, testosterone, dihydroiesterone, cesiradiol and pro-
gesterone significantly stimulated call proliferation, and
this was reversed by hydroxyflutamide, bicalutamide or
tamoxifen. © 2002 Lippincoft Willlams & Wilkins
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introduction

Between 1940 and 1990, epidemiological studies
documented a steady rise in the incidence of
cutaneous melanoma in all countries where statistics
are maintained. For example, in the USA the
incidence rate has been rising 4—0% cach year since
1973. Melanoma-associated mortality also increased
during the same period in most parts of the world
[1,2]. Gender was found to be a significant prognos-
tic factor, with Males having worse survival than
Females. This is true for both early stage and
advanced stage patient groups, the relative risk being
1.33 for Males [2].

A first attempt to explain this difference suggested
that oestrogen receptors (ERs) could be present in
human melanoma cells [3]. Several phase II trials
were conducted with the anti-oestrogen tamoxifen
as a single agent or combined with chemotherapy
(reviewed by Rusthoven {4]), with contradictory
results.

1t has also been theoretically proposed [5] that an
androgen dependency of melanoma could explain
the longer survival time in Female patients, irrespec-
tive of the hormonal status of the Female host. It
might also explain the incidental occurrence of rapid
progression of melanoma during gestation and the
spontaneous regressions sometimes associated with
the termination of pregnancy, for abundant guanti-
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ties of androgen precursors are secreted during
pregnancy,

QOur group has demonstrated the existence of
androgen receptors (ARS) in the buman melanoma
cell line IB-MELJ using the binding of tritiated
methyltrienolone and imnwnobistochemistry. Bind-
ing studies provided evidence of atypical specificity,
with competition by androgenic and nop-androgenic
compounds. Most importantly, incubation of these
cells in the presence of androgen significantly
stimulated cell proliferation, and this stimulation
could be reversed by either the antiandrogen
fAutamide (or its active metabolite hydroxyflutamide)
or the antioestrogen tamoxifen. Flutamide admin-
istered to nude mice inoculated with melanoma cells
was effective in diminishing tumour growth and
increasing the survival rate of the animals [6].

In order to gain further information about these
atypical characteristics in a2 melanoma cell line, a
comparative study was designed with two other
human melanoma cell lines. In the present study, we
demonstrated a clear stimulation of cell proliferation
by androgen as well as nop-androgen compounds
(oestradiol and progesteronc). We also demonstrated
an inhibitory effect of anti-androgens and anti-oestro-
gens on cell growth in witro, and the presence of
ARs with atypical sensitivity to different steroids in
both cell lines. The presence of ARs was confirmed
by immunohistochemistry. Moreover, all specimens
from melanoma metastases tested for the presence
of ARs were clearly stained, and in the majority the
intensity of the staining was high,

Materials and methods
Materials

{*Hj178-Hydroxy-17a-methyloestra-4,9,1 1-trien-3-one
(PHIR1881) (86.5 Ci/mmoD), [2,4,6,7-*H]oestradiol
(PPHIE;) (85 Ci/mmol), 17a-methyl-PHlpromegestone
(I3HIR3020) (R7 Ci/mmol), and radio-inert R1881
and R5020 were purchased from DuPont NEN Re-
search Products, Boston, Massachusetts, USA.

Dulbecco’s modified Eagle's medium, Ham’s F12
medium, fetal calf serum (FCS) and trypsin were
obtained from GIBCO, Grand Island, New York, USA.
Sodium selenite, ascorbic acid, galactose, sodium
pyruvate, ethylene diamine tetra-acetic acid (EDTA),
diethylstilboestrol (DES), oestradiol (Ey), triamcino-
lone acetonide (TA), dihydrotestosterone (DHT),
testosterone, cortisol, progesterone and 11-desoxy-
corticosterone (DOCA)Y were all purchased from
SIGMA Chemical Co, St Louis, Missouri, USA.
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Monoclonal antiandrogen receptor antibody
(Clone AN1-15) was obtained from Affinity BioRea-
gents (Golden, Colarado, USA). It was raised against
fusion protein-A containing about 40% of the N-
terminal domain and 25% of the DNA-binding
domain of the buman AR. The monoclonal anti-
oestrogen receptor (ERICA) and monoclonal anti-
progesterone receptor (PRICAY were kits obtained
from Abbott Laboratories, North Chicago, Hlinois,
USA,

Melanoma cell lines

The NB-MEL-LES cell line was originally established
from an axillary lymph node metastasis from a 42
vear old Male Caucasian patient, and the IIB-MELIAN
cell line from an amelanocytic lymph node meta-
stasis from a 41 year old Male patient [7]. These cell
lines were maintained in Dulbecco’s modified Eagle’s
medium:Ham'’s F12 medium (1:1) supplemented
with 10% FCS, 2mM glutamine, 20 nM sodium
selenite, 100 pM ascorbic acid, 0.3 mg/ml galactose
and 0.15 mg/ml sodium pyruvate (melanoma med-
ium). Cells were usually plated in the same medium
in 75 cm? flasks in 2 % CO, in air atmosphere at
37°C. The medium was changed twice weekly. Cells
were subcuftured at confluence by gentle dispersion
with 0.25% trypsin and 0.065% EDTA.

Scatchard plot analysis and competition
studies of androgen binding

For androgen binding, PH]R1881 incorporation into
living cells was performed as already described
elsewhere [8]. Briefly, IB-MFELLES and IUB-MELJAN
cells were grown in 35 mm diameter Petri dishes in
melanoma medium. When cells reached near-confin-
ence status, the medium was removed, washed three
rimes with Dulbecco’s phosphate-buffered saline
(PBS) and fresh medium without serum was added.
After 24 b, cells were washed again three times with
PBS and incubated for 2 h at 37°C in fresh medium
in the presence of increasing concentrations of
[PHJR1881 and 1000-fold excess TA [9] and in the
presence or absence of 100fold excess unlabeled
R1881. Cell numbers ranging from 0.25-0.6 X 10°
cells were used in the experiiments. After the 2h
incubation, cells were washed three times with PBS,
trypsinized and counted in a liquid scintillation
counter.

For the competition studies, cells were prepared
following an identical protocol. Incubation was



performed for 2h with 22 nM PHIR1881 for IB-
MELLES cells and 9 nM [PHJR1881 for [B-MELJAN
cells, in the presence or absence of several steroids.

Immunchistochemistry of androgen,
oestrogen and progesterone receptors

Immunochistochemistey for ARs [19] and for ERs and
progesterone receptors (PgRsy {111 as described
elsewhere. Briefly, 5-10 X 10° UB-MEL-LES or IB-
MEI-IAN cells were trypsinized, washed three times
with PBS, included in a drop of embedding medium
(Tissue-Tek OCT compound, Miles Laboratories,
Naperville, Illinois, USA) and frozen. Successive 3-5
pm cryostatic sections of the cell preparation were
mounted on polyi-dysinetreated slides and immedi-
ately fixed on 3.7% (for ERs and PgRs) or 2% (for
ARs) formaldehyde with the usual washes. Alterna-
tively, cells grown directly over glass slides were
used and treated in the same way as cell pellets. A
peroxidase—anti-peroxidase system (Abbot ERJICA
monoclonal kit and Abbot PgR monoclonal antibody)
was used for the detection of ERs and PgRs, with
the human breast cancer cell ine MCF-7 being used
as the positive contral. AR determination was
performed with anti-AR ANT-15 monoclonal anti-
body and revealed with Vectastain ABC Kit (perox-
idase, Vector Laborastories, Burlingame, CA) [10].
Biopsies from patients were used in order to
evaluate the presence of ARs in tumour tissues,
whereas normal tissues were from obtained from
autopsy specimens. Tumour tissues were separated
irom fat and necrotic or normal tissue, cut into 1
mm® fragments and embedded in optimal cutting
temperature (OCT, from Sakura Finetek USA, Tor
rance, CA).

Cell growth experiments

For the cell growth experiments, IIB-MEL-LES and
IIB-MELIAN cells were trypsinized and plated in 24
multi-well dishes at a density of 10000 cells/well in
melanoma medinm. After three washes in PBS, the
medium was changed 10 1% charcoaltreated FCS (o
remove the steroids present in FCS) and hormones
atr different concentrations dissolved in absolute
cthanol (0.1% ecthanol final concentration) were
added. The media were changed every second day,
At different times, cells were trypsinized and
counted with an bacmocytometer.

Androgen veceptors in melanoma
Statistical analysis

Significant differences from control values were
evaluated by analysis of variance (ANOVA) followed
by the Tukey—Kramer multiple comparisons test.

Results

Scatchard plot analysis of androgen
receptor and hormone specificity

In order to investigate the existence of ARs in these
human melanoma cell lines, a wholecell Scatchard
analysis was performed with [PHIR1881 ranging
from 2.5 to 20 oM in melinoma medium (without
serum) in the presence of TA (to avoid eveniual
binding of the tracer to PgRs). As can be seen in
Figure 1, Scatchard plot analysis revealed a single
binding component for both cell lines. For IIB-MEL-
LES cells (Figure 14), the apparent dissociation
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Figure 1. Scafchard plot analysis of ARs in lIB-MEL-LES (A)
and IB-MEL-{AN {B) whole cells at 37°C. Results shown are the
mean + SEM of triplicate determinations. This is a representa-
tive graph from three experiments.
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constant (Ky) obtained was 15 nM, with a binding
capacity of 30.8 fmol/10° cells, 280 fimol/mg total
cell protein or 18 500 binding sites/cell. [IB-MELTAN
cells Figure 1B) showed 2 K; of 14 n0M, with a
binding capacity of 25.6 fmol/10% cells, 206 fmol/mg
wotal cell protein or 15 400 hinding sites/cell.

The specificity of [PH]R1881 binding was tested in
order to assess if the lack of specificity previously
found in IIB-MEL] cells [6] was & common feature of
human melanoma cell lines. As shown in Table 1,
not only androgen (DHT and testosterone) and anti-
androgen  (hydroxyflutamide) but also nop-andro-
genic compounds (progesterone, cortisol and
DOCA)Y were able to compete significantly for
IHIR1881 binding. E» showed a partial but signifi-
cant reversion in HB-MEL-LES and total reversion of
binding in IB-MELIAN.

Immunocytochemistry of steroid
receplors in human melanoma cell lines,
normal human tissue and human
melanoma metasiases

Immunocytochemistry of IB-MEL-LES and IIB-MEL-
JAN cells was performed with the monoclonal anti-
body anti-AR AN1-15 on cells grown as monolayers
over glass slides or embedded in tissue inclusion
medium (OCT). Figure 2 shows micrographs of
steroid receptor staining in IB-MEL-LES and YIB-MEL-
IAN cells, demonstrating the presence of ARs and
the absence of ERs in these cells. Similar negative
results were obtained with PgRs (not shown).

As both the present and past studies have shown
the presence of ARs in established cell lines, we
decided to assay 10 biopsy specimens of melanoma
metastases for the presence of this receptor. As
shown in Table 2, all melanoma metastases analysed
stined positively for ARs, the intensity of the
staining being high in nine ot the 10 specimens.

Some normal tissues were also tested for ARs. As
can be seen in Table 3, normal mammary gland was
negative for ARs. When a Male patient’s skin was
analysed, the staining intensity was high in all types
of keratinocytes and in the sweat glands, as well as
in epithelial cells from typical androgen target
organs such as the prostate gland and epididymis.

Effect of different hormones and anti-
hormones on cell proliferation

Several hormones and anti-hormones were tested for
their ability to stimulate cell proliferation in both

4 Melanoma Research - Vol 12« 2002

Table 1. Specificity of binding of [PHIR1881 to whole cells. IB-MEL-LES and 1IB-MEL-IAN cells were incubated with 22 nM and 9nM [FHJR1881, respectively, as described in

Materials and methods

HIB-MEL-IAN (dp.m. = SEM)

UB-MEL-LES ({d.p.m. = SEM)

Hormone

1000 % 100 % 500 X 1000 X
4978 4 312

500 X

100 X

4978 + 312

20367 4 2896 20367 & 2896 4978 £ 312

20367 + 2836

Conirol

2392 + 96,3%**

2957 & 1254

7779 + 430+

8400 + 585***

Testosterone

2488 + 1474
1983 & 133+

3008 & 406%**
8084 & G54 2405 + 106™**

6374 2 3694

8194 + 90p***
8383 o+ 786***

DHT
R1881

2387 £ 236%*

7597 4 206%4*

Hydroxyfiutamide

3258 + 200%*

12741 + 1227

Ep
Progesterone

Cortisol

3059 & 218

8831 £ 23O

3582 & 123

9589 -t 7647

3082 4 68.5%%*

9197 - 123%+*

DOCA

P < 0.01, ¥ P < 0,001 with respect to control by ANOVA followed by Tukey-Kramer multipls comparisons test,
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cell lines. The effect of different drugs on NB-MEL-
LES cell proliferation is shown on Figure 3. DHT was
able to significantly stimulate cell proliferation at
10 nM. This increase was reversed by 4 pM hydroxy-
flutamide (Figure 3A), as expected, but also by 1 pM
tamoxifen (Figure 3B). Growih enhancement was
also found with E; (1 nM) (Figure 3C) and progester-

Figure 2. Immunohistochemistry of steroid receptors in 1IB-
MEL-LES and IB-MEL-IAN cells. & UB-MEL-LES cells in QCT
tested with anti-AR AN1-15 moncclonal antibody (MAD}; B fixed
HB-MEL-LES cells tested with anti-AR AN1-15 MADb; € control
for fixed IB-MEL-LES cells, treated with PBS; D fixed IB-MEL-
AN celis tested with ant-AR ANT-15 MAD; E control for fixed
HB-MEL-IAN cells, trealed with PBS; F lIB-MEL-IAN cells in
OCT tested with anti-AR AN1-15 MADb; G HB-MEL-IAN cells in
OCT tested with ER-ICA MAD. Original magnifications X1000
(A, C, D and E} and X400 (B, F and G).

one (1 nM) (Figure 3D). In both cases either hydro-
xyl{lutamide or tamoxifen reversed the effect
Figure 3E shows the enhancement produced by
testosterone (20 nM) on these cells, this enhance-
ment being reversed by either 4 uM hydroxylfluta-
mide (Figure 3E) or 20 nM bicalutamide (Casodex)
(Figure 3F). In swomary, all the bormones have a
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Table 2. Reactivity of anti-androgen receptor monoclonal anti-
body AN1-15 in melanoma specimens from patients

Patient Sex Celt positivity® Intensity®
C.T. Male 4+ High
GB. Male +HEd High
G.H. " Female T+ High
M.B. Maie bt High
J.E. Male bt High
4. Male +44 High
AN, Femaie e High
0.0. Male 4t High
M.G. Female + High
EC. Male e Moderate

“Mean perceniage of positive cells, where the total number of
turmour cells is considered to be 100%, classified as + (0-25%},
++ {26-80%) +++ (51-75%) of ++++ {78-100%}.

PReaction intensity classified as low, moderate or high.

stimulatory effect, while the antihormones alone are
similar to control values, independently of the kind
of steroid involved, and they also reverse the
stimulatory effects of the agonists.

In Figure 4 the results of treating IB-MELJAN with
the same hormones and anti-hormones as used OB-
MEL-LES are shown. The results are similar for both
cell lines.

Discussion

The presence of ARs has been previously demon-
strated by our group in the human melanoma cell
fine B-MELJ, both by ["HJR1881 binding and by
immunocytochemistry  [6]. However, the binding
was atypical, with competition by non-androgenic
compounds such as E,, progesterone or cortisol,
Moreover, androgen enhancement and anth-androgen
reversion of cell proliferation counld be replicated

with B and tamoxifen, It has been described that
human solid tmumours undergo mmltiple genetic
changes as they progress from a nearnormal state to
aggressive malighancy [12]. Also, cell lines tend to
change in culture. For instance, during in vitro cell
culturing, prostate cancer LNCaP cells accumulate
altered biological behaviours. These cells express
the same level of fuonctional ARs but exhibit a
different responsiveness to androgen stimulation at
later stages [13]. Moreover, a typical example of
different tamoral c¢ell lines expressing or not ex-
pressing receptors is the case of breast cancer cell
lines. Whereas MCFE-7, ZR-75-1 and T47-D are ER-
positive, other cell lines such as MDA-MB-231 and
HS 578T are ER-negative. Therefore, the expression
of a receptor type in one cell line does not prove its
expression in other cell lines, or in the original
tamours. The study of the characteristics of ARs in
other melanoma cell lines was counsequently of
interest. Similar results were found in the present
study of two other human melanoma cell Bnes.

The antiproliferative activity of tamoxifen has also
been described by others in three human melanoma
cell lines via binding to type II ERs (nuclearmatiix
associated ERs) [14]. We have not searched for type
II ERs in these cells or samples because they were
only tested by immunochistochemistry. In addition,
ERf were not analysed. However, ERa and ERJ
cannot be distinguished in binding assays. We did
not measure the binding of [PHJE, in these two cell
lines. Nevertheless, we have already published [6]
that in IB-MELJ cells, in the absence of radiodnert
DHT, specific binding of [*H]E, was found. However,
in the presence of radiodnert DHT, specific binding
was suppressed, suggesting that this binding may be
due to interaction with an AR. Therefore, and
considering that the cell proliferation experiments

Table 3. Reactivity of anti-androgen receptor monocional antibody AN1-15 in normal tissues

Tissue Sex Cali typs Cell positivity? Intensity®
Mammary gland Famale Epithelium — —
Fibroblasts —
Skin Male Supetficial keratinocytes b High
intermediate keratinocytes oottt High
Basal keratinocytes S High
Dermis — —
Sweat glands ++ High
Prostate gland Male Epithelium ookl High and moderate
Fibroblasts —
Epididymis Male Epithelium wfobef et Low and moderate
Fibroblasts —
Bmooth muscle —

aMean percentage of positive calls, where the total numbar of umour celis is considered to be 100%, classified as + (0-25%), ++

(26-50%) +++ (51-75%) of ++++ (76-100%).
SReaction intensity classified as low, moderate or high.
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Figure 3. Effect of hormones and anti-hormones on profiferation of IB-MEL-LES cells. A Effect of medium {control), 10 nM DHT, and
4 pM hydroxyfiutamide {(OH-Flu) alone or in combination with DHT or 1 uM tamoxifen {Tam) or both DHT and lamoxifen. B Effect of
medium {(controf), BHT, and tamaxifen {Tam) alone or in combination with DHT. € Effect of medium {control) and 1 nM E; alone or in
combination with hydroxyflutamide (OH-Fiu) or tamoxifen {Tam) at the concentrations stated before. B Effect of medium {control} and
1 nM progesterone (Pg) alone or in combination with hydroxyfiutamide (OH-Flu) or tamoxifen (Tam). E Effect of madium (control),
20 nM testosterone (T} and hydroxyflutamide (OH-Fiu) alone or in combination with testosterone. F Effect of medium (control),
testosterone, and 20 nM bicalitamide (Casodex; Cas) alone or in combination with testosterone. Each point represents the
mean + SEM of three determinations. *P < 0.001, #P < 0.01 and P < 0,05 with respect fo the control as evaluated by ANOVA
followed by Tukey's test. This figure is representative of two experiments.

were consistent with the binding assays, we believe
that the effect of oestrogens was due o interaction
with an AR

The peculiar behaviour of the AR could be due to
a muation of the steroid-binding domain, as de-
scribed for LNCaP prostate cancer cells [15). How-
ever, in the mutation described in these cells,
oestrogen, progesterone and anti-androgens all be-

have as agonists, whereas in the three melanoma cell
lines, the hormones stimilate cell proliferation while
the anti-hormones reverse this effect. The possibility
of three independent mutations in these cell lines
does not seem very likely, although in advanced
prostate cancer the same codon mutation of the AR
described in LNCaP cells was found in six out of 24
specimens [16], A different hypothesis other than

Melanoma Research - Vol 12- 2002 7
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Figure 4. Effect of hormones and anti-hormones on proliferation of HB-MEL-IAN cells. A Effect of medium {conirof), 10 nM DHT, and
4 uM hydroxyfiutamide {OH-Flu) alone or in combination with DHT or 1 uM tamoxifen (Tam) or both DHT and tamoxifen. B Effect of
medium {control), DHT, and tamoxifen {Tam) alone or in combination with DHT. © Effect of medium {control} and 1 nM E; alone or in
combination with hydroxyflulamide {OH-Flu) or tamoxifen (Tam) at the concentrations stated before. D Effect of medium {control} and
1 nM progesterone (Pg) alone or in combination with hydroxyftutamide (GH-Flu) or tTamoxifen (Tam). E Effect of medium (control),
20nM testosterone (T} and hydroxyflutamide (OH-Flu) alone or in combination with testosterone. F Effect of medium (control),
testosterone, and 20nM bicalutamide (Casodex; Cas) alone or in combination with testosterone. Each point represents the
mean + SEM of three determinations. *P < 0.001 and #F < 0.01 with respect 1o the control as evaluated by ANOVA followed by

Tukey's test. This figure is represertative of two experiments.

the “hot spot’ for the appearance of a similar behav-
iour in different cell lines could be the influence of
growth factors or second messengers on ARs. It has
been described that growth factors such as epider-
mal growth factor or insulin growth factorl can
enhance the ligand-dependent transactivation prop-
erty of the AR, and even activate it in a lgand-
independent manner (reviewed by Cato and Peter-
ziel [177). With respect to second messengers, it has

8 Melanoma Research - Yol 12~ 2002

been reported [18] that cAMP response element
binding protein (CREB) binding protein is able to
enhance AR transcription and that this coactivator
serves as an integrator between androgen-mediated
and other signalling pathways. It may also be
speculated that the lack of specificity of ARs found
in melanoma cells could be due to nongenomic
actions of hormones, such as an increase in intra-
celiular calcium. Alternatively, modulators of protein



kinase A could be activating ARs alone or potentiat-
ing the liganddependent transactivating function of
ARs, as recently reviewed [17].

A novel signalling pathway has been described for
steroids in the prostate involving sex hormone
binding globulin [19]. In dog prostate cells in
culture, steroids such as Eg, in the presence but not
in the absence of SHBG, were able to stimulate an
androgen-dependent protein, and this effect was
antagonized by an antiandrogen or a competitive
inhibitor of binding to SHBG. This action was also
found with forskolin or 8Br-cAMP and the authors
suggest that ARs can be activated, even in the
absence of androgens, by mnatural steroids that
activate the cAMP pathway via AR phosphorviation.
It is plausible that activation of the SHBG-Rgups
pathway could lead to androgenindependent AR
activation via stimulation of protein kinase A. This
mechanism could eventually explain the similarity
between the stimulation of cell proliferation by
testosterone, DHT and non-androgenic hormones.
However, the possibility of this pathway of cell
profiferation is not likely, since binding assays with
PHIR1881 showed similar specificity, and it has
been described [20] that this ligand does not bind to
SHBG or other steroid-binding proteins.

{*HIR1881 hinding was tested in whole cells, but
the localization of receptors in the nucleus, cyto-
plasm or cell membrane cannot be established with
this techaique. However, when the cells were tested
by immunocytochemistry, the receptors were loca-
lized in the nucleus and were recognized by a usual
AR antibody. For thesc reasons, a nuclear AR may be
present in these cells, even if the specificity is not
typical. The lack of specificity in both cell prolifera-
tionn and androgen binding suggest the presence of
an atypical AR.

As shown by Scatchard analysis, a single binding
site was found for both NB-MEL-LES and IIB-MELIAN
human mehnoma celis. It has been described [21]
that the AR is expressed in a variety of tissues as
two different forms transcribed from a single gene.
However, the A form is present at relatively low and
constant levels. The two isoforms are detected by
their different molecular weights. In the present
study the presence of this receptor was detected by
binding assay. As the androgen-binding domain is the
same in both isoforms [22], the binding activity is
likely to be similar and the K4 should be alike. Thus
the detection of a single binding component by
Scarchard analysis is not unexpected. The antibody
used also recognizes the androgen-binding domain
[10] and should stain both isoforms.

The presence of ARs was confirmed in both cell

Androgen rveceplors in melanoma

lines by inumunocytochemistry, and significant stain-
ing was seen for both lines. Moreover, the presence
of ARs was also demonstrated by immunocytochem-
istry in all the biopsy specimens from melanoma
metastases. This is a point to highlight, because the
importance of the presence of ARs in all three
human melanoma cell lines (IB-MELJ, IIB-MEL-LES
and [B-MELIAN) is reinforced by AR positivity in all
the specimens tested. Recenily, studies of ARs in
naevus schaceus of Jadassohn have been reported
[23]. AR positivity was seen in the sebaceous glands,
in eccrine glands with and without apocrine change,
and rarely in keratinocytes in the sebaceous naevi.
There were no significant differences in the staining
location or pattern between the age groups or Sexes.
Normal skin showed similar staining in the sebac-
equs glands but did not show staining of the eccrine
glands or keratinocytes. It has also been described
[24] that a significant proportion of plasma-borne
testosterone is converted in androgen target tissues,
such as the skin, to the more potent androgen DHT
by the steroid Soreductase type 1 and type 2
isoenzymes. DHT binds to the nuclear AR with
much greater affinity than testosterone. Therefore
the simultaneous presence of the receptor and the
converting enzyme would enhance the importance
of demonstration the presence of ARs. We have not
investigated the presence of Su-reductase in these
human melanoma celi lines.

This study shows clear stimmulation of cell prolif
eration in both cell lines by androgens as well as
other steroids. Moreover, the anti-hormones tested
reversed the enbancement of cell proliferation by
any hormone. Similarly, our group has previously
described [6] that tamoxifen was able to antagonize
the stimulatory effect of DHT on cell proliferation in
IIB-MELJ cells, and steroids were able to compete
non-specifically with [PHJR1881 binding. Likewise,
both E, and progesterone are able to stimulate cell
proliferation in IB-MEL] cells (data not shown). This
effect, together with the lack of specificity of
[PHIRI881 binding, suggests that the AR in mela-
noma cells is atypical.
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