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ABSTRACT

Shionogi carcinoma 115 (SC115) has been accepted for 20 years as an
androgen-responsive mouse mammary tumor. Recently, the growth of the
tumor was also found to be stimulated by pharmacological, but not
physiological, doses of glucocorticoid. In a serum-free culture system
[Ham's F-12:EagIe's minimal essential medium (1:1, v/v) containing 0.1%
bovine serum albumin], we have established that 10 " M testosterone, or
10 " M dexamethasone significantly stimulates the growth of SC-3 cells

(a cloned cell line from a SCI 15 tumor) via androgen and glucocorticoid
receptors, respectively. Recently, we demonstrated that the testosterone-
induced growth of SC-3 cells is mediated through autocrine fÃ¯broblast
growth factor (FGF)-like peptide(s). In the present study, mechanisms
of glucocorticoid-induced growth of SC-3 cells were investigated. Serum-
free conditioned medium obtained from III'' M dexamethasone-stimu-
lated SC-3 cells was fractionated by heparin-Sepharose affinity chroma-
tography; one sharp peak of growth-stimulatory activity for SC-3 cells,
eluted at 1.3 M NaCl, was identified. When the peak fraction was added
to serum-free medium, the shape of SC-3 cells changed from an epithelial
to a fibroblast-like appearance, similar to that induced with testosterone
or basic (b)FGF. Furthermore, the growth-stimulatory activity induced
with the peak fraction as well as testosterone or bFGF was markedly
inhibited by anti-bFGF antibody immunoglobulin G (75 to 90% inhibition
was obtained), and the specific binding of '25I-bFGF on SC-3 cells was

significantly inhibited by the peak fraction. These results suggest that
the glucocorticoid-induced growth of SC-3 cells is also mediated through
FGF-like peptide(s) in an autocrine mechanism, which is very similar to
that induced by testosterone, if not identical.

INTRODUCTION

Androgen-responsive mouse mammary carcinoma, SCI 15,3

which was established in 1964 (1), has maintained androgen
responsiveness for growth for more than 20 yr. It has been
generally accepted that the growth of SCI 15 cells is stimulated
only by androgen in vivo (2-6) and in cell culture (7-10) when
physiological levels of hormones are considered and that the
growth-stimulatory effect of androgen is mediated through AR
(3-10). In addition, some rather conflicting data regarding the
effects of glucocorticoids on the growth of SCI 15 cells, such as
stimulatory, biphasic, or no effects of glucocorticoids, were also
reported (11-13). However, this issue has become more clear
by recent studies; the growth is also stimulated by pharmaco
logical, but not physiological, doses of glucocorticoids via GR
in vitro (14-17) and in vivo (16, 17).

We have established a serum-free culture system using SC115
cells [Ham's F-12:MEM (1:1, v/v) containing 0.1% BSA] in
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order to demonstrate molecular mechanisms of androgen-in-
duced growth of SCI 15 cells in relation to growth factors (18).
In the serum-free medium, the growth of SCI 15 cells is stimu
lated not only by physiological levels of androgen but also by
pharmacological, but not physiological, levels of glucocorticoid
(16-18). By using the serum-free culture system, we recently
demonstrated that the androgen-induced growth of SC-3 cells
(a cloned cell line from SCI 15 cells) is mediated through FGF-
like growth factor(s) in an autocrine mechanism (19-23). How
ever, little is known about the mechanism of glucocorticoid-
induced growth of SC-3 cells. In the present study, we analyzed
the serum-free CM obtained from dexamethasone-stimulated
SC-3 cells to examine the possibility that the glucocorticoid-
induced growth of SC-3 cells is also mediated through such
FGF-like growth factor(s), since only FGF was found to stim
ulate the proliferation of the cells among the various growth
factors examined (24).

MATERIALS AND METHODS

Chemicals. [/Hi/Aj7-JH]Thymidine, 'H-steroids, and nonradioactive

steroids were obtained as described previously (17). BSA (essential fatty
acid free) was purchased from Sigma Chemical Co. (St. Louis, MO).
Unlabeled bovine brain bFGF was from R&D System, Inc. (Minneap
olis, MN). l25I-bFGF (specific activity, 1000 Ci/mmol) was from Amer-

sham International (Buckinghamshire, England). Antibody IgG against
bovine brain bFGF (R&D System) and control IgG were obtained as
described previously (22). Heparin-Sepharose was from Pharmacia
(Piscataway, NJ). The other chemicals used here were of analytical
grade.

Cloning and Cell Culture. The cell line used in the present study was
derived from an androgen-dependent mouse mammary SCI 15 tumor.
The method for cloning to obtain SC-3 cells (one of androgen-depend
ent cloned cell lines) was described previously (18). SC-3 cells were
cultured continuously in a maintenance medium composed of MEM
added with 2% DCC-treated FCS and 10~8M testosterone. Cells were
cultured in a humidified incubator in 95% air-5% CO2 at 37Â°C.

DNA Synthesis in Cultured Cells. The method in the serum-free
medium was described previously (17). It is also outlined briefly in the
legend of Fig. 1.

Preparation of Serum-free CM and Partial Purification of Androgen-
or Glucocorticoid-induced Growth Factors. SC-3 cells [2, 5, or 8 x 10'
cells/100-mm dish for testosterone (+), dexamethasone (+), or none
(control), respectively] were plated and cultured as described previously
(19). Then, serum-free CMs (2 liters) obtained in the absence or
presence of 10~* M testosterone or 10~6 M dexamethasone were col

lected, filtered, and concentrated (up to 20-fold) as described previously
(19). Before filtration, 10~6M dexamethasone was added to the control

CM. CMs obtained in the absence and presence of testosterone or
dexamethasone were used as CM(â€”),CM(T), and CM(D), respectively.
The total cell numbers on dishes were almost the same among the three
conditions. Each CM (100 ml) was applied to a column of heparin-
Sepharose (gel bed volume, 1.0 ml), preequilibrated with 10 mM Tris-
HC1 buffer (pH 7.0 at 20Â°C)containing 0.3 M NaCl and 0.2% (w/v)

CHAPS. After a wash with 50 ml of the equilibrated buffer, materials
bound to the column were eluted with a linear gradient of 0.3 to 2.3 M
NaCl in 10 m\i Tris-HCl buffer (pH 7.0 at 20Â°C)containing 0.2% (w/

v) CHAPS (20 ml) at a flow rate of 10 ml/h. Each fraction was dialyzed
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against 3 liters of Ham's F-12 medium containing 25 HIMA'-(2-hydrox-
yethyl)piperazine-iV'-(2-ethanesulfonic acid), pH 7.5, and 0.2% (w/v)
gelatin at 4Â°Cfor 24 h. The aliquots (3 n\) of each fraction were added

to 0.15 ml of serum-free medium to measure the growth-stimulatory
activity, which was estimated by [3H]thymidine incorporation into SC-

3 cells.
Effect of Anti-bFGF Antibody IgG on DNA Synthesis in SC-3 Cells.

The method was described previously (22). It is also outlined briefly in
the legend of Fig. 4.

Binding of l25I-bFGF on SC-3 Cells. Subconfluent SC-3 cells on 24-
well tissue culture clusters were incubated in serum-free medium for 48
h. After washing twice with binding buffer [Ham's F-12 medium con
taining 25 itiM yV-(2-hydroxyethyl)piperazine-A"-(2-ethanesulfonic

acid), pH 7.5, and 0.2% (w/v) gelatin), 0.475 ml of binding buffer
containing '25I-bFGF (20 p\l) were added to each well. Then, 25 n\ of
each fraction eluted from a heparin-Sepharose column following appli
cation of CM(D) were added. Nonspecific binding was determined in
the presence of an excess (1 Mg/ml) of unlabeled bFGF. The binding of
i:5I-bFGF on the cells was permitted by incubation at 15Â°Cfor 4 h.

After incubation, the cells were washed twice with ice-cold binding
buffer and twice with 1 ml of 2 M NaCl in 20 mM A'-(2-hydroxy-
ethyl)piperazine-/V'-(2-ethanesulfonic acid), pH 7.5. The cell-associated

radioactivity was solubuized by incubation with 0.5 ml of the solubili-
zation buffer (0.5% Triton X-100 in 0.1 M sodium phosphate, pH 8.1)
for 20 min at room temperature. Then, aliquots of the solubilization
buffer were counted on a Packard MINAXI gamma counter. All binding
assays were performed in triplicate.

Uptake and Metabolism of Dexamethasone by SC-3 Cells. SC-3 cells
(1 x 106/tube) were incubated with IO"8 M [3H]dexamethasone or 10~8
M [3H]testosterone in 0.5 ml of the serum-free medium at 37Â°Cfor the

indicated periods of time. After incubation, each suspension added with
5 ml of ice-cold Hanks' balanced salt solution was immediately applied

to 24-mm-diameter Whatman GF/C glass fiber filters in a vacuum
manifold. The filters were washed twice with 5 ml of ice-cold Hanks'

balanced salt solution. Then, the radioactivity bound to the filters was
measured in a scintillation counter.

SC-3 cells (1 x 106/100-mm dish) were incubated with IO'8 M [3H]-
dexamethasone in the serum-free medium for 2 days at 37Â°Cin 95%

air-5% CGs. Two ml of the cultured medium were taken, and the
reaction was terminated by adding 4 ml of chloroform and vortexing
twice for 2 min. The chloroform layer was taken out and evaporated
under N2 gas. After adding the carrier-unlabeled dexamethasone (10
Mg).the samples were developed on a thin-layer chromatography plate
precoated with Silica Gel 60F254 (Merck, Darmstadt, Germany) using
cyclohexane:methyl ethyl ketone (1:1, v/v) as a solvent system. The
carrier dexamethasone was visualized with a UV lamp. The radioactiv
ity that comigrated with dexamethasone was then measured by scraping
off the silica gel into the counting vials containing the scintillation
cocktail.

RESULTS

Growth-stimulatory Effects of Androgen or Glucocorticoid on
SC-3 Cells in Serum-free Medium. SC-3 cells were cultured with
various concentrations of testosterone or dexamethasone for 3
days in serum-free medium, and the effects on [3H]thymidine
uptake in SC-3 cells were examined (Fig. 1). Testosterone
stimulated the uptake in a concentration-dependent manner,
and the maximum uptake was obtained at 10~8 M. Dexameth

asone also stimulated the uptake in a concentration-dependent
manner. In this case, the maximum uptake was obtained at 10~6

M and was about 20% of that induced by testosterone. Similar
results were also obtained when the effects of testosterone or
dexamethasone on cell number were examined (data not
shown).

Glucocorticoid-induced Heparin-binding Growth Factor(s) Se
creted from SC-3 Cells. To examine the molecular mechanism
of glucocorticoid-induced growth of SC-3 cells, CM obtained
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Fig. 1. Stimulatory effects of 10~" to 10"* M testosterone or dexamethasone

on [3H]thymidinc incorporation in SC-3 cells in serum-free medium. SC-3 cells
were plated onto a 96-well plate (3 x IO3cells/well) containing 0.15 ml of MEM
added with T.'c DCC-treated FCS. On the following day (Day 0), the medium
was changed to 0.15 ml of serum-free medium (Ham's F-12:MEM (1:1, v/v)

containing 0.1% BSA| in the absence or presence of various concentrations of
testosterone (O) or dexamethasone (â€¢).On Day 3, the cells were pulsed with [3H]
thymidine (0.15 nCi/0.15 ml per well) for 2 h at 37'C, and the radioactivity

incorporated into the cells was measured. Points, mean of three determinations;
bars. SE. *, P < 0.01: **, P < 0.001. when compared to none (in the absence of
testosterone or dexamethasone). The other 2 separate trials also gave similar
results.
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Fig. 2. Heparin-Sepharose affinity chromatography of CMs. Concentrated
CMs (20x). obtained from cultured serum-free medium with SC-3 cells in the
absence (D) or presence of 10~8M testosterone (O) or 10~6M dexamethasone (â€¢),
were prepared (before concentration. 10~6 M dexamethasone was added to the

CM obtained in the absence of testosterone or dexamethasone), and 100 ml of
the concentrated CMs were fractionated by heparin-Sepharose as described in
"Materials and Methods." The growth-stimulatory activity in each fraction (2%,
v/v) was estimated by [3H}thymidine incorporation in SC-3 cells, as shown in the

legend of Fig. 1. Points, mean of three determinations. The other 2 separate trials
also gave similar results.

from IO'6 M dexamethasone-stimulated SC-3 cells [CM(D>]

was fractionated by heparin-Sepharose affinity chromatography
(Fig. 2). One sharp peak of growth-stimulatory activity for SC-
3 cells, eluted at 1.3 M NaCl, was identified. Although the
growth-stimulatory activity was lower, the elution pattern was
almost identical to that obtained from CM of 10~8M testoster

one-stimulated SC-3 cells [CM(T)]. CM(-) obtained without

addition had no such peak.
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CMT CMD
Fig. 3. Epithelial appearance [with no addition (C)\, fibroblast-like appearance

[in the presence of 10~8M testosterone (T), l ng/ml of bFGF (FGF), peak fraction
(2%, v/v) from CM(T) (CMT), or peak fraction (2"i, v/v) from CM(D) (CMD)],
and intermediate shape of SC-3 cells [in the presence of IGT6M dexamethasone
(D)] observed on Day 3 of serum-free culture. Cells were photographed through
contrast optics, x 100. The other 2 separate trials also gave similar results.
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Fig. 4. Neutralization of testosterone-, dexamethasone-. bFGF-, or CMs-

induced stimulation of ['H]thymidine uptake in SC-3 cells by anti-bFGF antibody
IgG. SC-3 cells were plated as shown in Fig. I. On the following day. the medium
was changed to 0.15 ml of serum-free medium added with 10~8 M testosterone
(7"), 10~6M dexamethasone (D), l ng/ml of bFGF, peak fraction (2ci, v/v) from

CM(T) \CM(T)\, or peak fraction (5%, v/v) from CM(D) \CM(D)} in the presence
of 200 /ig/ml of anti-bFGF antibody IgG (â€¢)or control IgG (G). On Day 3, the
[3H]thymidine uptake in SC-3 cells was estimated as shown in Fig. 1. Columns.
mean of three determinations; bars, SE. *, P < 0.01; **. P < 0.001, when
compared with control IgG. The other 2 separate trials also gave similar results.

Morphology of SC-3 Cells Stimulated by Androgen, Glucocor-
ticoid, FGF, or Partially Purified Factor(s) from CMs. SC-3 cells
cultured in the serum-free medium with no addition showed an
epithelial appearance (Fig. 3). The shape was changed to a
fibroblast-like appearance by the addition of bFGF (1 ng/ml),
testosterone (10~8 M), or partially purified growth factor(s) from

CM(T) by a heparin-Sepharose column. The shape showed an
intermediate morphology in the presence of 10~6M dexameth

asone. However, SC-3 cells showed the complete fibroblast-like
appearance in the presence of partially purified growth factor(s)
from CM(D).

Inhibitory Effects of Anti-bFGF Antibody IgG on the Growth
of SC-3 Cells. In previous studies, we demonstrated that anti-
bFGF antibody IgG inhibits ['H]thymidine uptake in SC-3 cells
induced by testosterone, bFGF, or partially purified androgen-

induced growth factor(s) (22, 23). To examine the possibility
that the glucocorticoid-induced growth factor(s) is also FGF-
like peptide(s), we studied the effect of anti-bFGF antibody IgG
on DNA synthesis in SC-3 cells induced by partially purified
glucocorticoid-induced growth factor(s). As shown in Fig. 4,
[3H]thymidine uptake in SC-3 cells induced with 1 ng/ml of
bFGF, IO"8 M testosterone, or IO'6 M dexamethasone was

markedly inhibited (about 90%) by 200 ^g/ml of anti-bFGF
antibody IgG. The antibody IgG also significantly inhibited
[3H]thymidine uptake induced by partially purified androgen-
or glucocorticoid-induced growth factor(s). Approximately 75%
inhibition was attained.

Interaction of Partially Purified Glucocorticoid-induced Hep-
arin-binding Growth Factor(s) with FGF Receptor on SC-3 Cells.
Androgen-induced growth factor(s) secreted from SC-3 cells is
shown to bind to the FGF receptor on SC-3 cells (23). In the
present study, we examined the possibility that the glucocorti
coid-induced growth factor(s) also displaced the binding of
bFGF on SC-3 cells. As shown in Fig. 5, the specific binding
of 125I-bFGF on SC-3 cells was markedly reduced by the addi
tion of partially purified glucocorticoid-induced growth fac-
tor(s) obtained from CM(D), which was present in a peak
fraction (Fraction 17 in Fig. 2). On the other hand, the fraction
without growth-stimulatory activity (Fraction 28) did not dis
place the binding of '"I-bFGF on SC-3 cells.

Effects of Dexamethasone on Testosterone-induced DNA Syn
thesis in SC-3 Cells under Serum-free Conditions. DNA synthe
sis in SC-3 cells stimulated by testosterone reached a plateau
at the concentration of 10 8 M (Figs. 1 and 6). When 10~6 M

dexamethasone was added in various concentrations of testos
terone, a marked growth stimulation induced by greater than
10~8M testosterone was significantly inhibited (Fig. 6). On the
other hand, a weak stimulation by 10~" to 10~'Â°M testosterone
was significantly enhanced by the addition of 10~6M dexameth

asone (Fig. 6).
Uptake and Metabolism of Dexamethasone by SC-3 Cells. In

order to investigate the reason why the effective concentration
of dexamethasone via GR is about 100-fold higher than that of
testosterone via AR, the uptake of dexamethasone in SC-3 cells
was examined first. As shown in Table 1, the uptake of dexa
methasone in SC-3 cells was lower than that of testosterone

100 n

(9ILa
? SDH

No.17 No. 28
Fig. 5. Inhibition of '"I-bFGF binding on SC-3 cells by partially purified

glucocorticoid-induced growth factor(s). SC-3 cells prepared as described in
"Materials and Methods" in binding buffer were incubated with '"I-bFGF (20
pM) and 25-/*l (5%, v/v) fractions obtained from CM(D) (No. 17. fraction with
highest growth-stimulatory activity; No. 28, fraction with no growth-stimulatory
activity). The incubation was performed at !5Â°Cfor 4 h. The specific binding of
'"I-bFGF is expressed as percentage, taking the value without addition of the

fractions as 100%. (The absolute cpm of specifically bound bFGF obtained by the
addition of No. 28 and No. 17 were 1940 Â±20 and 760 Â±10 cpm/4 x 10' cells,
respectively.) Columns, mean of three determinations; bars, SE. **, P < 0.001,

when compared with control (No. 28). The other 3 separate trials also gave similar
results.
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Fig. 6. Effects of 10~6 M dexamethasone on DNA synthesis in SC-3 cells

induced by 10"" to 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 0.15
ml of the serum-free medium in the absence or presence of various concentrations
of testosterone (O) or various concentrations of testosterone plus IO"6 M dexa
methasone (â€¢).[3H]Thymidine incorporation was measured on Day 3, as shown
in Fig. 1. Points, mean of three determinations: bars, SE. *, P < 0.01, when
compared with testosterone alone. The other 2 separate trials also gave similar
results.

Table 1 Uptake of dexamethasone or testosterone in SC-3 cells
SC-3 cells (1 x lO'/tube) were incubated with 10~8 M [3H]dexamethasone or

[3H]testosterone for the indicated periods of time. Uptake of the steroids was
measured as described in "Materials and Methods." The other two separate trials

also gave similar results.

Incubation time (min)

IO 20

Dexamethasone
Testosterone1.21Â° 2.171.282.451.75 4.102.32 4.713.61 5.64

" Mean of duplicate tubes (fmol/105 cells).

(40 to 60%). The uptakes of dexamethasone and testosterone
gradually increased during the first 20 min and, thereafter, no
more remarkable increases were observed up to 1 h. Metabolism
of ['Hjdexamethasone by SC-3 cells was examined next. SC-3
cells were cultured in the serum-free medium containing 10~8
M [-'Hjdexamethasone for 2 days. Almost all ['Hldexametha-

sone (99 Â±1%) in the medium remained unchanged.

DISCUSSION

Recently, we reported that in a serum-free medium contain
ing no growth factors [Ham's F-12:MEM (1:1, v/v) containing

0.1% BSA], only acidic and basic FGFs have stimulatory
effects on the growth of SC-3 cells; various concentrations of
epidermal growth factor, transforming growth factor Â«,platelet-
derived growth factor, insulin, insulin-like growth factors I and
II, or nerve growth factor had no effects (21, 24; Footnote 4).
In addition, serum-free conditioned medium obtained from 10~8

M testosterone-stimulated SC-3 cells contained autocrine
growth factor(s), which was partially purified by heparin-Seph-
arose affinity chromatography (19-21). In further investiga
tions, we obtained the following findings regarding this partially
purified, androgen-induced, heparin-binding growth factor(s).
(a) SC-3 cells changed their shape from an epithelial to a
fibroblast-like appearance by the addition of testosterone,
FGFs, or the androgen-induced growth factor(s). (b) Growth-

4 Unpublished results.

stimulatory effects induced by testosterone, FGF, or the andro
gen-induced growth factor(s) were markedly and similarly neu
tralized by anti-bFGF antibody IgG (22, 23). (c) The androgen-
induced growth factor(s) was shown to bind to FGF receptors
on SC-3 cells (23). These findings strongly suggest that the
androgen-induced growth factor(s) secreted by SC-3 cells is
FGF-like peptide(s). The above previous findings on the andro
gen-induced growth of SC-3 cells through the androgen-induced
FGF-like growth factor(s) (19-24) are confirmed by the present
results shown in Figs. 1 to 4.

On the one hand, growth-stimulatory effects of high concen

trations of glucocorticoids on SCI 15 cells have been demon
strated by recent (14-17) and the present (Fig. 1) studies.
However, the mechanisms of glucocorticoid-induced growth
have not been well known. Taking the advantage of our serum-
free culture system with no addition of any growth factors,
molecular mechanisms of the dexamethasone-induced growth
of SC-3 cells were investigated. We found for the first time that
serum-free conditioned medium obtained from 10~6 M dexa-

methasone-stimulated SC-3 cells also contains autocrine hepa
rin-binding growth factor(s) (Fig. 2), which was eluted from a
heparin-Sepharose column at the same NaCl concentration as
that for androgen-induced growth factor(s). However, the
amount of this dexamethasone-induced growth factor(s) was
much lower than that of testosterone-induced growth factor(s)
(Fig. 2). This partially purified dexamethasone-induced fac-
tor(s) induced changes of the shape of SC-3 cells to a fibroblast-
like appearance (Fig. 3) and inhibited the specific binding of
i:5I-bFGF on SC-3 cells (Fig. 5), similar to testosterone, FGF,
and partially purified testosterone-induced heparin-binding
growth factor(s). Furthermore, the growth-stimulatory activity
of this partially purified factor(s), FGF, or testosterone-induced
factor(s) was markedly and similarly reduced by anti-bFGF

antibody IgG (Fig. 4). These data strongly suggest that dexa
methasone and testosterone stimulate the growth of SC-3 cells
by secreting very similar, if not identical, autocrine FGF-like
growth factor(s).

Testosterone exerts its growth-stimulatory effect through AR
(3-10). Since dexamethasone does not bind at all to AR in SC-

3 cells, its effect is mediated through GR (15, 17, 22). The most
acceptable explanation for their growth-stimulatory mechanism
is that dexamethasone-GR and testosterone-AR complexes
bind to the same or similar region(s) on the DNA and then
induce the production of the same autocrine FGF-like growth
factor(s) and that the activity of glucocorticoid-GR complexes
to induce FGF-like factor(s) is lower than that of androgen-AR
complexes. This idea might be supported by our previous ob
servations that dexamethasone weakly stimulates the produc
tion and secretion of five secretory proteins in SC-3 cells, which

are identical to those induced by testosterone (25). Further
more, the present findings shown in Figs. 1, 2, and 6 seem to
support this idea. Darbre et al. (26, 27) also reported using a
mouse mammary tumor virus system that dexamethasone and
testosterone stimulate via GR and AR, respectively, the same
gene in cloned SCI 15 cells under serum-supplemented condi
tions. This action could be explained on the basis that the
mouse mammary tumor virus long terminal repeat can respond
to both androgen-AR and glucocorticoid-GR complexes (26)
and that binding sites in DNA for various steroid receptors
share, in general, structural similarities (28). However, if this
idea is true, a 100-fold difference in effective concentrations
between dexamethasone and testosterone is puzzling. Is the
marked difference explainable by differential metabolism or
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uptake of the steroids? These possibilities were examined in
this study. Although the uptake of dexamethasone into the cells
was slightly lower (40 to 60%) than that of testosterone (Table
1), almost no metabolism of dexamethasone by the cells was
demonstrated. In our previous studies (17), the affinity of GR
for dexamethasone (KA5 nivt)was 5-fold lower than that of AR
for testosterone (Ka 1 n\i) in SC-3 cells. Furthermore, Nohno
et al. (29) recently reported that GR in SCI 15 cells has two
different forms in the DNA-binding domain, compared with
the wild-type mouse GR; one has a one-base substitution at
1310 (valine to glycine at 437), and the other (found only in 2
of 17 independent clones) has an additional three-base insertion
between 1373 and 1374. When expressed in COS-1 cells, the
latter GR from SC115 cells had about half of the activity of the
wild-type mouse GR in a chloramphenicol acetyl transferase
assay responding to dexamethasone.5 These previous and the

present findings by us and others on GR of SCI 15 cells, if put
together, may explain a portion of the marked difference in the
effective concentrations. However, more intensive and detailed
investigations on GR of SC-3 cells are required in order to
understand the marked difference. Furthermore, in order to
know whether FGF-like growth factors produced by androgen
and glucocorticoid in SC-3 cells are the same or not, the amino
acid sequences of both androgen- and glucocorticoid-induced
growth factor(s) should be determined in future studies.
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