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ABSTRACT

It has been generally accepted for 20 years that the growth of Shionogi
carcinoma 115 (SCI IS) is stimulated only by androgen in vivo and in cell
culture. However, we recently found that the growth of SCI IS is also
stimulated by pharmacological, but not physiological, doses of glucocor-
ticoid both in vivo and in cell culture and by pharmacological doses of
estrogen only in vivo. In the present study, therefore, we investigated the
effect of tir vanir illusone on androgen-induced growth of SCI 15 cells in
vivo and in cell culture. In a serum-free medium (Ham's F-12:Eagle's

minimum essential medium (1:1, v/v) containing 0.1% bovine serum
albumin), the proliferation of SC-3 cells (a cloned cell line from SCI 15
cells) estimated by cell number and DNA synthesis reached a plateau at
10~*M testosterone (up to 93-fold) or Id '' M dexamethasone (up to 7.2-
fold); high stimulation induced by higher than Id' " M testosterone was
inhibited by the addition of Id ^ Id KM dexamethasone in a concentra

tion-dependent manner, whereas low stimulation induced by lower than
III '" M testosterone was significantly enhanced by the addition of dexa

methasone. The presence of typical glucocorticoid and androgen receptors
in SC-3 cells was also demonstrated; dexamethasone did not bind to
androgen receptor and testosterone did not bind to glucocorticoid recep
tor. In castrated mice, the concomitant administration of dexamethasone
again significantly inhibited the high growth of SCI 15 tumors induced
by high doses of androgen but significantly enhanced the low growth
induced by low doses of androgen. The present results demonstrate both
inhibitory and stimulatory effects of glucocorticoid on androgen-induced
proliferation of SCI 15 cells in cell culture and probably in vivo.

INTRODUCTION

Androgen-responsive mouse mammary carcinoma, SC115,3

was established in 1964 (1). SCI 15 has maintained androgen
dependency for growth both in vivo (2-6) and in cell culture
(7-10) for more than 20 years and has been used for investigat
ing the androgen-responsive growth of tumor cells (3-10). On
the other hand, the effect of glucocorticoid or estrogen on the
growth of SC11S tumors had not been studied in detail, al
though Yates and King reported in 1978 (11) that dexametha
sone at 10~8 M inhibits proliferation of cloned SCI 15 cells by
30% but stimulates them up to 2.3-fold at 10"' M in cell culture.

This is mainly attributable to the finding that the SCI 15 tumor
fails to grow in normal adult female mice. However, we recently
clearly demonstrated that the growth of SCI 15 cells in vivo and
in cell culture is stimulated not only by physiological doses of
androgen but also by pharmacological, but not physiological,
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doses of glucocorticoid (12) and that the growth is also stimu
lated by pharmacological, but not physiological, doses of estro
gen in vivo (13), but estrogen shows no effect in cell culture (14,
15).

Since both physiological doses of androgen and pharmaco
logical doses of glucocorticoid stimulate the proliferation of
SCI 15 cells in vivo as well as in cell culture, this experimental
system seems to be very useful in investigating the mechanisms
of enhancing and/or inhibiting effects of pharmacological doses
of any effective steroids on androgen-induced growth of tumor
cells. However, previous in vitro studies by other investigators
used serum-supplemented media to obtain stimulatory effect of
androgen (7-11) or high concentrations of glucocorticoid (11)
on the proliferation of cloned SCI 15 cells. In order to investi
gate molecular mechanisms of the growth stimulation of SCI 15
cells by androgen or glucocorticoid, culture system in serum-
free medium should be established, since the influence of un
known factors present in the serum can be excluded. Fortu
nately, we could recently demonstrate significant stimulatory
effect of both testosterone (14,15) and very high concentrations
of dexamethasone (12) on the growth of a cloned cell line (SC-
3) from SCI 15 cells in a serum-free medium [Ham's F-

12:MEM (1:1, v/v) containing 0.1% BSA]. In the present study,
therefore, the effects of dexamethasone on androgen-induced
proliferation of SCI 15 cells were examined in the serum-free
culture system as well as in vivo.

MATERIALS AND METHODS

Animal and Tumors. Two- to 3-month-old male DS mice raised in
our laboratory were used. When tumors were grafted in castrated mice,
the castration was carried out at least 1 week in advance. A fragment
of tumor ( 1 Â»illwas inserted beneath the dorsal skin, using a specially
devised needle (1). Seed tumors of SC115 were obtained from genera
tions 360 to 365. The SCI 15 tumors were maintained in male DS mice.

Chemicals. [l,2,6,7-3H]Testosterone (102 Ci/mmol) and [6,7-3H]-

dexamethasone (38 Ci/mmol) were obtained from New England Nu
clear (Boston, MA). [A/e/Ay/-3H]thymidine (40 Ci/mmol) was obtained

from Radiochemical Centre, Amersham (Buchs, UK). Cyproterone
acetate (antiandrogen) was supplied by Nihon Schering (Osaka, Japan).
The other chemicals were of analytical grade.

Injection of Steroids. Dexamethasone or TP was suspended in 0.05
ml vehicle (saline, 0.4% polysorbate 80, 0.5% carboxymethylcellulose,
and 0.9% benzyl alcohol) and was injected s.c.

Determination of Tumor Growth. Length and width of each tumor
were measured once a week, and the mean of the length and width was
used as an index of tumor size.

Primary Cell Culture and Cloning. The methods for primary cell
culture of SCI 15 cells and cloning of the cells were described previously
(14). The cloned cell lines obtained after 20 passages by the limiting
dilution method were cultured continuously in a maintenance medium
composed of MEM containing IO"8 M testosterone and 2% DCC-

treated FCS. SC-3 cells (one of the cloned cell lines obtained) were
used in the following experiments. Cells were grown in a humidified
incubator in 5% CO2 at 37Â°C.

Cell Growth Experiments Examined by Cell Number. SC-3 cells were
routinely plated onto 35-mm dishes (4 x IO4 cells/dish) containing 2
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ml MEM added with 2% DCC-treated PCS and 10~8M testosterone.

On the following day (day 0), the medium was changed to 2 ml serum-
free medium [Ham's F-I2:MEM (1:1, v/v) containing 0.1% BSA (es
sential fatty acid free)] with or without testosterone (10~"-10~6M) and/
or dexamethasone (10~"-10"s M); three dishes were used for each

sample. Steroid dissolved in ethanol solution was added to the medium,
in which the final concentration of ethanol was 0.1%. Control dishes
also contained 0.1% ethanol. Cells were grown in a humidified incu
bator in 5% CO2 at 37"C, and the medium was changed every other

day. Cells grown under various conditions were harvested and counted
on day 10, as described previously (14).

DNA Synthesis in Cultured Cells. SC-3 cells were plated onto a 96-
well plate (Coster, Cambridge, MA) at 3 x 10' cells/well and allowed
to grow in 0.15 ml MEM added with 2% DCC-treated PCS and 10''

Mtestosterone. On the following day, the medium was changed to 0.1 S
ml serum-free medium [Ham's F-12:MEM (1:1, v/v) containing 0.1%
BSA) with or without dexamethasone (10~"-10~5 M) and/or testoster
one (10""-10~* M); three wells were used for each sample. The cells

were cultured for 4 days with a change of the serum-free medium on
day 2. On day 4, the cells stimulated were pulsed with [3H]thymidine
(0.15 /iCi/0.15 ml per well) for 2 h at 37'C in a humidified incubator,

and the radioactivity incorporated into the cells, which were briefly
trypsinized and collected by Cell Harvester LM 101 (I aim Science,
Tokyo, Japan), was measured.

AR and GR in Cultured Cells. To measure A(!values and the maxi
mum number of binding sites and to examine binding specificity of AR
and GR in SC-3 cells, a whole cell binding assay was employed, as
reported previously (14). Briefly, SC-3 cells plated using MEM added
with 2% DCC-treated PCS and IO"8 M testosterone were cultured in

the serum-free medium with or without testosterone or dexamethasone
as described in Table 1 or the legend of each figure. The serum-free
medium was changed to the same medium without steroid 24 h before
the assay. The treated cells were collected by trypsinization, washed,
and suspended in medium I at 2.5 x 10* cells/ml. Aliquots (0.4 ml) of
cell suspensions were incubated for l h at 37Â°Cin a final volume of 0.5
ml in 5% CO2 with [3H]testosterone (0.25-20 nM) in the presence or
absence of l /AI unlabeled testosterone for AR or with ]3H]dexameth-
asone (0.3-20 nM) in the presence or absence of l Â»AIunlabeled
dexamethasone for GR; when binding specificity was examined, the
cell suspensions were incubated with 1 nM [3H]testosterone or 10 nM
[3H]dexamethasone in the presence or absence of competitors (10~'Â°-
10~* M). After incubations, radioactivity in the cells washed with me

dium I was measured as described previously (14). The maximum
binding sites and A,,values were calculated according to the procedure
of Scatchard(lo).

The physiocochemical properties of GR in SC-3 cells were also
studied. The pelleted cells (packed volume, 1 ml) were mixed with 2-4
ml TEM buffer containing 0.2 mg/ml leupeptin and homogenized in
glass-glass homogenizer in an ice bath. Each stroke was followed by 30
s cooling. After five strokes, the homogenate was centrifuged at 105,000
x g for l h to obtain the cytosol (5-10 mg protein/ml). To prepare the
molybdate-containing sample, the cytosol was supplemented with
Na2MoO* at the final concentration of 10 mM. These samples were
incubated with 10 nM [3H]dexamethasone in the presence or absence

Table 1 GR and AR in SC-3 cells grown in serum-free medium in the presence or
absence of I0~* M testosterone or I0~7 M dexamethasone

Plated SC-3 cells were cultured in the serum-free medium in the presence of
10"' M testosterone or IO"7M dexamethasone for 6 days, as described in "Mate
rials and Methods." The serum-free medium was changed to the same medium
without steroid 24 h before the assay. As a control, SC-3 cells were also cultured
in the serum-free medium without steroid for 5 days. These cells were harvested
and used for a whole cell binding assay, as described in "Materials and Methods."

TreatmentTestosterone

Dexamethasone
NoneK,

(nM)1.1
Â±0.4'

1.3 Â±0.4
1.1 Â±0.1ARMBS'/cell12,900

Â±320
13,700 Â±490
14,600 â€¢500A'd

(nM)4.9

Â±0.3
4.8 Â±0.5
4.8 Â±0.5GRMBS/cell21,000

Â±500
13,400 Â±300e

19,200 Â±400

of 1 I/Munlabeled dexamethasone at ()' ( for 2 h. In some experiments,
the labeled cytosol was subjected to additional incubation at 25Â°Cfor

30 min in order to activate GR. After treatment with DCC in TEM
buffer, the aliquots (0.3 ml) of these samples were applied to 5-20%
linear sucrose density gradients prepared in TEM-Mo buffer or TEMK
buffer. Fluorescent BSA was included as an internal marker. The
samples were centrifuged at 48,500 rpm for 12 or 16 h at 1Â°Cin a

Hitachi SW 50 rotor. After centrifugation, fractionation was performed
from the bottom of each gradient. One ml of the labeled cytosol was
also loaded onto a DEAE-cellulose column (bed volume, 3 ml), which
had been preequilibrated with TEM or TEM-Mo buffer, and bound
radioactivity was eluted by a linear 0-400 mM Ml gradient. The Ml
concentration was determined by measuring the conductivity of frac
tions with a conductivity meter using a standard curve.

Miscellaneous Assays. The protein concentration was determined by
the method of Lowry et al. (17). Values were compared by Student's t

test.

RESULTS

Stimulatory Effects of Various Doses of Dexamethasone or
Testosterone on Proliferation of SC-3 Cells in Serum-free Me
dium. When the proliferation of SC-3 cells was examined by
cell number per dish on day 10 in serum-free culture, dexa
methasone (Fig. 1) or testosterone (Fig. 2) stimulated the
proliferation of SC-3 cells in a concentration-dependent man
ner. Although the growth of cells by dexamethasone reached a
plateau at the concentration of 10"* M (Fig. 1), the growth by

testosterone reached a plateau at a much lower concentration
of 10~8 M (Fig. 2). Furthermore, the number of cells was

increased slightly (up to 3.3-fold) by dexamethasone, whereas
the number of cells was increased markedly (up to 29-fold) by
testosterone. However, the slight increases by dexamethasone
were significant at the concentrations of 10~8-10~5 M. The

increases by testosterone were significant at the concentrations
of 10-'Â°-10-6 M (Figs. 1 and 2).

When the proliferation of SC-3 cells was examined by DNA
synthesis on day 4 in serum-free culture, dexamethasone (Fig.
1) or testosterone (Fig. 3) stimulated the proliferation of SC-3
cells similar to that estimated by cell number (Figs. 1 and 2).

" MBS, maximum binding sites.
b Mean Â±SE of four separate determinations.
' P < 0.01, when compared to none or testosterone.

None 10-"10-'Â°10- IIP 10" IIP IIP

Dexamethasone Concentration (M)

Fig. I. Stimulatory effect of various concentrations of dexamethasone on the
proliferation of SC-3 cells in serum-free medium. When cell numbers per dish
were examined, SC-3 cells were plated onto 35-mm dishes (4 x IO4 cells/dish)
containing 2 ml MEM added with 2% DCC-treated PCS and 10"" M testosterone.

On the following day (day 0), the medium was changed to 2 ml serum-free
medium [Ham's F-12:MEM (1:1, v/v) containing 0.1% BSA] without (none) or
with dexamethasone (10~"-10"5 M). The cells cultured were harvested and
counted on day 10, as described in "Materials and Methods." When DNA
synthesis was examined, SC-3 cells were plated onto 96-well plate (3 x IO3cells/
well) containing 0.15 ml MEM added with 2% DCC-treated PCS and 10"' M

testosterone. On the following day, the medium was changed to 0.15 ml of the
serum-free medium without or with dexamethasone. On day 4, the cells were
pulsed with (3H]thymidine (0.15 /iCi/0.15 ml per well) for 2 h at 37'C, and the
radioactivity incorporated into the cells was measured, as described in "Materials
and Methods." Values, percentages, taking the values in controls (none) as 100%,
mean of three determinations; bars, SE. *P < 0.05, **/>< 0.01, when compared
to none.
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10'

M 10'
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None IO'" IO'" 10- 10- 10" 10-

Testosterone Concentration (M)

Fig. 2. Stimulatory and inhibitory effects of IO"1 M dexamethasone on the
proliferation of SC-3 cells induced by 10""-10"* M testosterone in serum-free
medium. SC-3 cells were plated as shown in Fig. 1. On the following day, the
medium was changed to 2 ml of the serum-free medium in the absence or presence
of various concentrations of testosterone (A) or various concentrations of testos
terone plus IO M dexamethasone (â€¢),and cell number per dish was examined
on day 10. Values, mean of three determinations; bars, SE. **P < 0.01, when
compared to testosterone alone.

10'

^
E

5 10!

>-

IO2

-*DexdO"M)
Dex(10"M)

Ã‡DexdO-'M)

None 10"" IO"'" 10" 10- 10" 10" 10"*

Testosterone Concentration (M)

Fig. 3. Stimulatory and inhibitory effects of 10 *-10 * M dexamethasone on
DNA synthesis in SC-3 cells induced by 10~"-10"5 M testosterone in serum-free
medium. SC-3 cells were plated as shown in Fig. I. On the following day, the
medium was changed to (1.15 ml of the serum-free medium in the absence or
presence of various concentrations of testosterone (A) or various concentrations
of testosterone plus 10"* M (X), IO"4 M (â€¢),or IO"5 M (O) of dexamethasone
(Dex), and (3H]thymidine uptake (dpm/well) was measured on day 4, as shown
in Fig. 1. Values, mean of three determinations; bars, SE. *P < 0.05, **/â€¢< 0.01,
when compared to testosterone alone.

Stimulatory and Inhibitory Effects of Dexamethasone on An-
drogen-induced Proliferation of SC-3 Cells in Serum-free Me
dium. The proliferation of SC-3 cells stimulated by testosterone
reached a plateau at the concentration of 10~8 M in the serum-

free medium, and the maximum growth was almost maintained
at 10~5-10~7 M of testosterone (Figs. 2 and 3). The maximum
and high stimulations for growth induced by greater than 10~8

M testosterone were significantly inhibited by the addition of
10~5-10~8 M dexamethasone in a concentration-dependent

manner (Figs. 2 and 3). On the other hand, the growth stimu
lation in lower degree induced by 1(T"-10~10 M of testosterone
was significantly enhanced by the addition of 10~5-10~8 M

dexamethasone. The growth stimulation in intermediate degree
induced by 1(T9 M testosterone was almost unaffected by dex

amethasone (Figs. 2 and 3). The inhibiting and stimulating
effects of dexamethasone on androgen-induced proliferation of
SC-3 cells were found to be similar both when the proliferation
was estimated by cell number as well as DNA synthesis (Figs.
2 and 3).

GR and AR in SC-3 Cells. Scatchard analysis of the specific
binding of [3H]dexamethasone to SC-3 cells was consistent with

a single class of binding sites of uniform binding affinity (data

not shown). The equilibrium dissociation constant (Kd) of ap
proximately 5 HMis similar to those found in typical glucocor-
ticoid responsive cells (Table 1). The data on [3H]testosterone
binding also indicate the presence of AR in SC-3 cells (Table
1). To address the influences of hormone treatment on these
binding sites, cells were continuously exposed to 10~7 M dexa
methasone or 10~8 M testosterone in the serum-free medium

for 6 days and then cultured in the same medium without
steroid for 1 day. The binding parameters in testosterone-
treated cells were similar to those in hormone-nonstimulated
cells, whereas dexamethasone treatment resulted in a significant
reduction of dexamethasone binding sites in SC-3 cells without
changing Kd for dexamethasone (Table 1). This was probably
due to down-regulation of GR by glucocorticoid (18, 19). To
further substantiate the presence of GR in SC-3 cells, we
determined the specificity of dexamethasone binding sites, us
ing a whole cell binding assay. As shown in Fig. 4, the concen
trations of dexamethasone and cyproterone acetate necessary
for 50% inhibition of control (10~8 M dexamethasone) binding
was approximately 10~8M and more than 10~6M, respectively.

Testosterone and 5a-dihydrotestosterone did not compete even
at micromolar concentrations. Furthermore, dexamethasone
failed to be associated with testosterone binding sites even at
10~6M in SC-3 cells (Fig. 4). These results clearly indicate the

presence of both GR and AR in SC-3 cells.
In view of the observation demonstrating the significant but

limited ability of only high concentrations of dexamethasone
to stimulate cell proliferation (Fig. 1), the possibility was next
examined that GR existing in SC-3 cells is a variant form.
First, we characterized the sedimentation profiles of GR. On
low salt linear sucrose density gradients in TEM-Mo buffer,
GR migrated with a sedimentation coefficient of approximately
IOS, and a 100-fold molar excess of unlabeled dexamethasone
abolished a majority of the radioactive peak. When GR was
analyzed in 0.4 M KO linear sucrose density gradients, [3H]-

dexamethasone binding peak appeared at approximately 5S
(data not shown). Analyses of GR on a DEAE-cellulose column
were also performed. The nonactivated [3HJdexamethasone-GR
complexes prepared in TEM-Mo buffer eluted at KC1 concen
tration of 0.2 M. When [3H]dexamethasone-GR complexes in
the cytosol prepared in TEM buffer were heated at 25Â°Cfor 30

min, the major radioactive peak eluted at 0.075 M (data not
shown). These elution profiles are characteristic of GR in other
glucocorticoid-sensitive cell lines (20, 21). Additionally, signif-

100 Dex

IO"" 10" 10" 10" 10" 10" 10" 10" 10"

Concentration of Competitors (M)
Fig. 4. Steroid specificity of GR and AR in SC-3 cells. SC-3 cells plated as

shown in Fig. 1 were cultured in the serum-free medium containing 10~" M

testosterone for 6 days and then in the same medium without steroid for 1 day.
After harvesting the cells, the cell suspension was incubated with 10 UM | 'I I|
dexamethasone or 1 n\i [3H)testosterone in the presence or absence of various
concentrations of dexamethasone (Dex), Sa-dihydrotestosterone (DHT), testos
terone (T), or cyproterone acetate (CA) for l h at 37"C, as described in "Materials
and Methods." The radioactivity associated with washed cells was determined.
Binding is expressed as the percentage, taking the difference between [3H]dexa-
methasone or [3H]testosterone bound without and with 10" M dexamethasone or
IO"6 M Sa-dihydrotestosterone, respectively, as 100%.
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icant differences in these physicochemical parameters of GR
between SC-3 cells and murine liver cells could not be identified
(data not shown).

Stimulatory and Inhibitory Effects of Dexamethasone on An-
drogen-induced Growth of SCI 15 Tumors in Castrated Mice.
Size (mean of length and width) of tumors was used as an index
of tumor growth in vivo. The size of SCI 15 tumors induced in
castrated mice by daily injections of 20, 100, or 400 fig of TP
per mouse was, respectively, much lower, slightly higher, or
much higher than that induced in normal males. The growth of
SCI 15 tumors could also be induced by pharmacological, but
not physiological, doses of glucocorticoid (for example, 100 ng
dexamethasone/mouse/day); the size of tumors induced in cas
trated mice by daily injections of 100 fig dexamethasone per
mouse was similar to that induced in normal males (Fig. 5).
High stimulation for growth of SCI 15 tumors induced in
castrated mice by 400 fig TP per mouse was significantly
inhibited by concomitant daily injections of 100 ng dexameth
asone per mouse, and the growth induced by 400 ng TP plus
100 Â¿tgdexamethasone approached that induced in castrated
mice by 100 pg dexamethasone alone (Fig. 5). On the other
hand, the growth stimulation in low grade induced in castrated
mice by daily injections of 20 fig TP per mouse was significantly
enhanced by concomitant daily injections of 20 fig dexametha
sone per mouse. The growth stimulation in intermediate degree
induced in castrated mice by daily injections of 100 ng TP per
mouse was not significantly affected by concomitant daily in
jections of 100 fig dexamethasone per mouse (Fig. 5). Findings
in Fig. 5 show that the most profound effects of the various
treatments seem to occur during the first week after transplan
tation (see tumor size at 1 week). Although this in vivo growth
stimulation seems to be related to increases in cell proliferation,
it should be kept in mind that other factors such as androgen-
and dexamethasone-mediated changes in tumor neovasculari-
zation and tumor cell kill could also have an effect on tumor
size. The inhibitory and stimulatory effects of dexamethasone
on testosterone-induced growth of SCI 15 cells found in vitro
(Figs. 2 and 3) were supported by in vivo findings (Fig. 5).

DISCUSSION

The present findings demonstrate for the first time that
dexamethasone shows both inhibitory and stimulatory effects

TP<00Â».I

TP4M*i+DexllK)Â»c
Dex IM/'!
Normal males

Weeks after Transplantation

Fig. S. Stimulating and inhibiting effects of dexamethasone on the growth of
SCI IS tumors induced by various doses of TP in castrated mice. Castrated male
mice were given daily injections of TP (20,100, or 400 jig/mouse), dexamethasone
(Dex, 20 or 100 Â»ig/mouse),various doses of TP plus dexamethasone (20 or 100
Mg/mouse), or vehicle starting from the day of transplantation of seed SCI IS
tumors. The growth of tumors in normal males was also examined for comparison.
Tumor size (mean of length and width) was measured once a week. Points, mean
of seven to eight mice; bars, SE. "P < 0.01, when compared to TP alone.

on androgen-induced proliferation of SCI 15 cells in vitro and
probably in vivo; dexamethasone inhibits high growth induced
by high doses of androgen but enhances low growth induced by
low doses of androgen. Furthermore, it was also demonstrated
that the growth of SCI 15 cells is stimulated by physiological
doses of androgen (1-6), pharmacological doses of glucocorti
coid (12), or pharmacological doses of estrogen (13-15) in vivo
and by androgen (7-11, 14, 15) and high concentrations of
glucocorticoid (11, 12) in cell culture. The mode of action
underlying the paradoxical effect of pharmacological doses of
steroids on tumor growth is largely unknown (22, 23). The
SCI 15 cells seem to be a good model for elucidating these
mechanisms.

In the present study, we demonstrate the presence of both
GR and AR in SC-3 cells. All data on the physiocochemical
parameters suggest that GR in SC-3 cells is structurally similar
to putative GR reported in other cell lines (20, 21). Further
more, dexamethasone did not bind to AR and testosterone did
not bind to GR in SC-3 cells. Therefore, it could be speculated
that dexamethasone exerts its mitogenic effect via a GR-de-
pendent pathway and testosterone via a AR-dependent pathway
in SC-3 cells. However, it is not clear why the high concentra
tion of 10 '' M dexamethasone is required to obtain its maxi

mum mitogenic effect. Schlechte and Schmidt (24) reported the
similar discrepancy between receptor occupancy and biological
effects in the ICR 27 leukemic cell line. They proposed that
activation-labile mutant GR identified in ICR 27 cells explains
this discrepancy. However, GR in SC-3 cells seems to undergo
normal activation process based on data from DEAE-cellulose
chromatography. However, it should be noted that density
gradient and DEAE-chromatography profiles are not necessar
ily proof of active receptors.

SC-3 cells are the model suitable for analysis of the mecha
nism of cell proliferation induced by steroid hormones. Dexa
methasone alone possesses some mitogenic effects. Interest
ingly, androgen-induced proliferation of SC-3 cells in high
degree is markedly suppressed by dexamethasone in a dose-
dependent manner. This event might occur at the receptor or
post-receptor level. We prefer the latter possibility, since dex
amethasone cannot be associated with AR even at micromolar
concentrations and cannot reduce AR in SC-3 cells. The most
plausible explanation is that dexamethasone-GR complexes
inhibit the bindings of more active testosterone- AR complexes
to the acceptor site(s) on the chromatin. This idea might be
supported by our recent observations that 10~" M dexametha

sone stimulates the synthesis of five secretory proteins in SC-3
cells, which are identical to those induced by IO"8 M testoster
one.4 Furthermore, Darbre et al. (25,26) reported using a mouse

mammary tumor virus system that both dexamethasone and
testosterone stimulate via GR and AR, respectively, the same
gene in cloned SCI 15 cells in serum-supplemented culture.
This action could be explained on the basis that the mouse
mammary tumor virus long terminal repeat can respond to
several classes of steroid-receptor complexes (26). However,
the effect of dexamethasone on testosterone-induced mouse
mammary tumor virus RNA was not observed (25).

There have been some findings indicating that the growth-
stimulatory effect of sex steroids on tumor cell proliferation
may be mediated by specific polypeptide growth factor(s) in an
autocrine mechanism (27-30). In the serum-free medium, the
proliferation of SC-3 cells was augmented by physiological
concentrations of androgen (14, 15; Figs. 2 and 3) or high

4N. Nakamura, Y. Nishizawa, K. Matsumoto, S. Noguchi, N. Terada, N.

Uchida, and B. Sato, manuscript submitted for publication.
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concentrations of glucocorticoid (12; Fig. 1), and the androgen-
induced proliferation was inhibited or enhanced by dexameth-
asone (Figs. 2 and 3). Furthermore, conditioned medium con
taining androgen-induced secretory products from SC-3 cells
stimulated the proliferation of SC-3 cells in the serum-free
medium (15). These findings suggest that SC-3 cells themselves
produce growth factor(s) of their androgen-induced growth and
that similar autocrine control mechanisms may be present for
their growth induced by high concentrations of glucocorticoid.
By use of SC-3 cells in the serum-free culture system, molecular
mechanisms of androgen- and/or glucocorticoid-induced
growth of tumor cells should be examined in detail in future
studies.
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