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ABSTRACT

It was generally accepted for 20 yr that the growth of Shionogi
carcinoma 115 (SC115) is stimulated only by androgen. In the
present study, the growth-stimulative effect of estrogen alone

on SC115 tumors was examined in castrated mice. Daily injec
tions of physiological doses of 170-estradiol did not enhance the
tumor growth. However, high doses of 170-estradiol (10-100

Mg/mouse/day) significantly stimulated the growth of tumors in
a dose-dependent manner. Since high doses of diethylstilbestrol
(10-50 /Â¿g/mouse/day),which does not bind to androgen recep

tor, could markedly stimulate the growth of tumors and since
antiandrogen (cyproterone acetate) failed to inhibit the growth
stimulation induced by high doses of 17/3-estradiol, it is con
cluded that high doses of 17/3-estradiol, which binds to androgen

receptor with relatively low but significant affinity, enhance the
tumor growth not via the androgen receptor system. The growth
speed, histolÃ³gica! type, content, and affinity of androgen, estro
gen, and progesterone receptors and pattern of newly synthe
sized proteins labeled in vitro with [^SJmethionine of tumors

grown by high doses of estrogen were not significantly different
from those of the original SC115 tumors grown in normal males.
Furthermore, seed tumors from one to six generations grown by
pharmacological doses of estrogen alone could rapidly grow only
in normal males and not in castrated males. The present findings
demonstrate that the growth of SC115 tumors in vivo is stimu
lated by physiological doses of androgen or pharmacological
doses of estrogen.

INTRODUCTION

Androgen-dependent mouse mammary carcinoma SC1153

was established in 1964 by Minesita and Yamaguchi (1, 2). Cells
from this tumor retain their androgen responsiveness in vivo (3,
4) and in cell culture (5-9). It has been reported that androgens

stimulate the growth of the SC115 tumor through a specific AR
system found in SC115 cells (3-10).

On the other hand, we in 1964 (2) and other investigators in
1976 (7, 8) reported that estrogens were unrelated to the prolif-

erative response of SC115 cells in vivo (2) and in cell culture (7,
8). Although we could not find ER in SC115 tumors in 1970 (10),
we in 1978 (11) and other investigators in 1982 (12) found ER in
SC115 tumors. Jung-Testas ef al. (7) and King ef al. (8) also
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found ER in SC115 cells in culture in 1976. In 1984, we found
the stimulative effect of estrogen on the growth of SC115 tumors
maintained by low doses of androgen (13). These findings sug
gest that the response to estrogen and ER content in the SC115
tumors have increased over the past 20 yr. The growth of SC115
tumors maintained by low doses of androgen was markedly
enhanced by the addition of high doses of estrogen (4 pg of 17ÃŸ-

estradiol per mouse per day). The addition of physiological doses
of estrogen to low doses of androgen was ineffective (13). Since
the additive effect of low doses of androgen and 4 #Â¿gof 17/3-

estradiol on the growth of SC115 tumors was found and since
the prolactin-mediated estrogen activity was ruled out (13), we

investigated the effect of very high doses of estrogen on the
growth of SC115 tumors in castrated mice in the present study.
We found that pharmacological doses of estrogen alone stimu
late the growth of SC115 tumor in vivo, similar to that induced
by physiological doses of androgen.

MATERIALS AND METHODS

Animals and Tumors. Two- to 3-mo-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 wk in advance. A fragment of tumor
(1 fi\) was inserted beneath the dorsal skin, using a specially devised
needle (1). Seed tumors of SC115 were obtained from generations 328
to 335. The SC115 tumors were maintained in male DS mice.

Chemicals. 17/3-[1,2,6,7-3H]Estradiol (93 Ci/mmol), [1,2-3H]DHT (40
Ci/mmol), and [3H]R5020 (87 Ci/mmol) were obtained from New England
Nuclear (Boston, MA). [^SJMethionine (800-1300 Ci/mmol) was from

the Radiochemical Center, Amersham, England. Nonradioactive steroids
were from Steraloids, Inc. (Wilton, NH). The other chemicals were of
analytical grade.

Injections of Steroids. 17/3-Estradiol, DES, TP, and CA were sus
pended in 0.05 ml of vehicle (saline:0.4% Polysorbate 80:0.5% carbox-

ymethylcellulose:0.9% benzyl alcohol) and were injected s.c. Control
mice received injections of 0.05 ml of vehicle.

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. In one experiment, tumor weight at
sacrifice was used as an index.

ER, AR, and PgR in Tumor Cytosol. Tumors were removed 24 h
after the castration or the last injection of 17/3-estradiol. Steroid hormone

receptors in tumor cytosols were assayed as described previously in our
paper (13). In short, for ER assay, the cytosol was incubated with 0.1-
10 nw of 17/3-[3H]estradiol in the presence of a 250-fold molar excess of

unlabeled DHT for 20 h. Unlabeled DHT was included to inhibit binding
of 17/3-[3H]estradiol to AR. Parallel incubations were carried out with
17/3-[3H]estradiol plus DHT in the presence of a 250-fold molar excess

of unlabeled DES to obtain nonspecific binding. For AR assay, the cytosol
was incubated with 0.1-10 nn/i [3H]DHT for 20 h. Parallel incubations
were carried out with [3H]DHT in the presence of a 250-fold molar excess

of unlabeled DHT. For PgR assay, the cytosol was incubated with 0.1-
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10 HM [3H]R5020 in the presence or absence of a 250-fold molar excess

of unlabeled R5020 for 20 h. One fiu dexamethasone was included to
block binding of [3H]R5020 to the glucocorticoid receptor. After incuba

tion, bound and free steroids were separated by the dextran-coated

charcoal method. The maximum binding sites and Ka were calculated
according to the procedure of Scatchard (14).

Analysis of Proteins Synthesized by SC115 Cells in Vitro. Tumor-

bearing mice were sacrificed by cervical dislocation, and the tumors were
excised under sterile conditions. In order to separate the dispersed cells,
the minced tumor tissue was digested with Hanks' balanced salt solution

(Ca2+ and Mg2* free, 1 g/10 ml) containing trypsin (Worthington; 0.1 mg/

ml), collagenase (Sigma; type IV, 0.5 mg/ml), bovine serum albumin (1
mg/ml), and A/-2-hydroxyethylpiperazine-A/'-2-ethanesulfonic acid (5 mwi)

as reported previously (15). The mixture was gently shaken for 30 min
at 37Â°C.The mixture was then centrifuged at 300 x g for 5 min, and the

pellet was washed once with 10% fetal calf serum-minimal essential

medium supplemented with 2 mM glutamine and kanamycin (60 iÂ¿g/m\)
to inhibit the activity of trypsin and collagenase. The pellet was then
washed 3 times with Hanks' balanced salt solution to remove cell debris.

These dispersed cells in the washed pellet were resuspended in methi-
onine-free RPMI 1640 and filtered through a sterile nylon mesh in order

to remove any remaining large clumps. To label the newly synthesized
proteins with [^SJmethionine, the dispersed cells (1 x 106/well) were

plated in 16-mm plastic wells in 1 ml of methionine-free RPMI 1640.
Labeling was done by adding 28 //Ci of [^SJmethionine to the medium,

and the mixture was incubated in a humidified incubator in 5% CO? at
37Â°Cfor 24 h.

After incubation, the medium was centrifuged at 700 x g for 5 min to
remove cells. The aliquots (0.8 ml) of the cell-free medium were mixed

with 5 /ti of bovine serum albumin (20 mg/ml) solution and then precipi
tated by adding 0.53 ml of 25% trichloroacetic acid (w/v). The pellet was
washed twice with 10% trichloroacetic acid and twice with etherethanol
(1:1) solution. The washed pellet was resolved in 100 /il of the electro-
phoretic sample buffer [0.125 M Tris-0.4% (w/w) sodium dodecyl sul-
fate:2% (v/v) 2-mercaptoethanol:20% (v/v) glycerol:0.04% (w/v) bromo-
phenol blue, pH 6.8] and heated at 100Â°C for 4 min. After removal of
the medium, the cells were rinsed twice with Hanks' balanced salt

solution. They were resolved in 100 /il of the sample buffer and heated
at 100Â°Cfor 4 min. The samples containing approximately 40,000 dpm

resolved in 5 /-I of the sample buffer were analyzed by sodium dodecyl
sulfate:polyacrylamide gel electrophoresis (16, 17). The molecular
weights were calculated by the mobilities of 14C-labeled protein markers

(Amersham). The slab gels (8.5% acrylamide) were then impregnated,
and fluorograms were obtained (18).

Histology. Tumors were fixed in 10% buffered formalin (pH 7.2),
embedded in paraffin, sectioned, and stained with hematoxylin:eosin.
Although the original SC115 tumor is an undifferentiated medullary
carcinoma showing a compact cell pattern, we have already described
the development of androgen-independent spindle-shaped cells from the

original SC1 15 cells after removal of androgen from the host (4, 19). The
tumor was designated as "medullary type" when more than 90% of the
tumor was composed of undifferentiated medullary cells, as "spindle cell
type" when more than 90% of the tumor was composed of spindle-
shaped cells, and as "mixed type" when 90% or less of the tumor was

composed of either medullary or spindle-shaped cells.

Miscellaneous Assays. The protein concentrations were determined
according to the method of Lowry ef a/. (20).

RESULTS

Stimulative Effect of Various Doses of 17/3-Estradiol on

Tumor Growth. Castrated male mice were transplanted with
seed SC115 tumors and were given injections daily of TP (100
Ãtg/mouse), 17/3-estradiol (1-100 ^g/mouse), or vehicle starting

from the day of transplantation. Although daily injections of 1 ng

of 17/3-estradiol (physiological dose) did not significantly enhance
the tumor growth, daily injections of 10 or 100 ^g of 17/3-estradiol
alone significantly stimulated the tumor growth in a dose-de

pendent manner (Chart 1). The growth rate stimulated by 100
Mg of 17/i-estradiol (pharmacological dose) approached the level

induced by 100 ng of TP (physiological dose).
Since we demonstrated in a previous paper (13) that high

doses of 17/3-estradiol (4 /ig/mouse/day) could act synergistically

with low doses of TP (10 /tg/mouse/day) to stimulate the growth
of SC115 tumor, we next examined whether pharmacological
doses of 17/3-estradiol also could act additively with varying
doses of TP. As shown in Chart 2, addition of 100 ng of 17ÃŸ-

estradiol per mouse per day to 10 or 50 ng of TP per mouse per
day in castrated mice significantly enhanced the tumor growth.

Stimulative Effect of DES on Tumor Growth. As shown in
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Chart 1. Stimulative effect of various doses of 170-estradiol on the growth of

SC115 tumors in castrated mice. Castrated male mice were transplanted with seed
SC115 tumors and were given injections daily of TP (100 ^g/mouse/day), 17/3-
estradiol (Ei, 1-100 fig/mouse/day), or vehicle starting from the day of transplan
tation. Points, mean of 8-10 mice; bars, SE.
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Chart 2. Additive effect of pharmacological doses of 170-estradiol and physic-
logical doses of androgen on the growth of SC115 tumors in castrated mice. TP
(0,10, or 50 Mg/mouse/day) with or without 17fi-estradiol (E2, 100 ^g/mouse/day)
was injected s.c. daily, starting from the day of transplantation in castrated male
mice. Points, mean of 7-8 mice; oars, SE.
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Chart 1,17/3-estradiol alone was effective only in very high doses.
Since 17/3-estradiol binds to AR in SC115 cells with relatively

low but significant affinity (4,11), there remains a possibility that
pharmacological doses of 17/3-estradiol stimulate the growth of

SC115 tumors via the AR system in these cells. To rule out this
possibility, we investigated the growth-stimulative effect of DES

on SC115 tumors, since DES does not bind to AR even in high
doses. Castrated male mice transplanted with seed SC115
tumors were given injections daily of DES (10 or 50 ng/mouse)
or 17/3-estradiol (10 or 50 ^g/mouse) starting from the day of

transplantation. Daily injections of high doses of DES significantly
stimulated the tumor growth in a dose-dependent manner (Chart
3). 17/3-Estradiol was slightly more effective than DES in the

same doses.
Effect of Antiandrogen (CA) on Growth Stimulation of Tu

mors by TP or 17/3-Estradiol. To more clearly rule out the
possibility that pharmacological doses of 17/3-estradiol elicit its
growth-stimulative effect via the AR system, we carried out the

following experiments (Table 1). Castrated male mice trans
planted with seed SC115 tumors were given injections daily of
50 /Â¿gof TP or 50 ^g of 17/Ã®-estradiolwith or without concomitant
injections of CA (100-2000 Â¿ig/mouse/day)starting from the day

of transplantation. Although the growth of SC115 tumors and
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Charts. Stimulative effects of DES or 17/i-estradiol on the growth of SC115

tumors in castrated mice. Castrated male micewere transplantedwith seed SC115
tumors and were given injections daily of 17fi-estradiol (Â£2,10 or 50 fig/mouse/
day) or DES (10 or 50 /jg/mouse/day). Points, mean of 8-10 mice; oars, SE.

Table 1

Effect of antiandrogen on growth stimulation of
tumors induced by TP or 17ÃŸ-estradiol

Castrated male mice were transplanted with seed SC115 tumors and were
given injections daily of 50 ng of TP or 50 <igof 17fi-estradiol for 20 days with or
without concomitant injections of CA (100-2000 fig) starting from the day of
transplantation. Mice were killed on Day 21.

TP
(fig/mouse/

day)0

50
50
50
50
0
0
0
017/i-Estradiol

(^g/mouse/
day)0

0
0
0
0

50
50
50
50CA(xg/mouse/

day)0

0
100400

2000
0

100
400

2000No.

of
mice57

7
7
77

7
7
7Wtof

tumor
(mg)55

Â±9"

3358 Â±402
820 Â±540"
432 Â±221Â°
463 Â±75"

400 Â±176
224 Â±43
728 Â±214

1394 Â±497Wtof

seminal
vesicles

(mg)9.2

Â±0.4
47.6 Â±1.9
43.5 Â±2.3
30.2 Â±0.8"
25.7 Â±2.9"

12.5 Â±0.4
15.6 Â±0-2Â°
19.0 Â±1.6*
16.6 Â±1.0*

a Mean Â±SE.
b P < 0.01 when compared to the value of mice receiving injections of 50 >igof

TP or 50 Â¡igof 170-estradiolalone (f test).

seminal vesicles induced by 50 ng of TP was significantly inhib
ited by CA in a dose-dependent manner, the antiandrogen had
no inhibitory effect on 170-estradiol-induced growth of SC115

tumors. These results clearly demonstrate that pharmacological
doses of 17|3-estradiol stimulate the growth of SC115 tumors

not via the AR system.
Findings shown in Table 1 also suggest that high doses of CA

might be acting via the AR system synergistically with pharma
cological doses of 17/3-estradiol to stimulate the growth of the

SC115 tumor. Since the additive effect of low doses of androgen
and pharmacological doses of 17/3-estradiol on the growth of

SC115 was demonstrated (Chart 2), we examined the effect of
CA alone on growth stimulation of SC115 tumor and androgen-

responsive organs in castrated mice. As shown in Table 2, high
doses of CA alone (400 or 2000 /ig/mouse/day) slightly but
significantly increased the weights of tumor, seminal vesicles,
ventral prostates, and kidneys in castrated mice, suggesting that
high doses of CA could act additively as a weak androgen with
pharmacological doses of 17/3-estradiol to stimulate tumor

growth (Table 1).
Steroid Hormone Receptors in Cytosols from Tumors In

duced by Androgen or Estrogen. ER, AR, and PgR in cytosols
of SC115 tumors grown in normal male mice and in castrated
male mice given injections daily of 100 ^g of 17/3-estradiol

starting from the day of transplantation were examined (Table
3). Significant differences in levels and Ka of ER and AR were
not found between tumors grown by physiological doses of

Table 2

Effect of administration of antiandrogen (CA) alone on growth
stimulation of tumors and androgen-responsiveorgans

Castrated male mice were transplanted with seed SC115 tumors and were
given injections daily of CA (0,100, 400, or 2000 jig) for 20 days starting from the
day of transplantation. Mice were killed on Day 21. Data in intact adult males are
also shown in comparison.

CAWmouse/day)Castrated

males
0

100
400

2000Wt

(mg)No.

ofmice7

7
7
7Tumor91

Â±11a
33 Â±56

296 Â±102
328 Â±90Â°Seminal

vesicles5.6

Â±0.58.0 Â±0.56
8.5 Â±0.56

11.2 Â±0.9"Ventral

prostates1.1

Â±0.2
1.5 Â±0.3
1.9 + 0.1
2.4 Â±0.36Kidneys349

Â±6
377 Â±13
395 Â±5Â°
412 Â±11"

Intact males
0 6 2326 Â±476" 48.8 Â±3.1ft 9.9 Â±0.6^ 470 Â±11*

a Mean Â±SE.
" P< 0.01 when compared to the value of castrated mice without CA injection

(f test).
CP<0.05.

Table 3

AR, ER, and PgR in cytosols from tumors grown in normal male mice and in
castrated male mice given injections daily of WO iÂ¡gof 17ÃŸ-estradiol

Tumors were obtained 24 h after the castration or the last injection of 17tf-
estradiol. AR, ER, and PgR in cytosols were measured as described in "Materials
and Methods."

Tumors grown in AR ER PgR
Normal males Maximum binding sites 42 Â±5.4" 18 Â±3.6 NO6

(fmol/mg protein)
Ka(nM) 0.79 Â±0.10 1.40 Â±0.25

Castrated males treated Maximum binding sites 39 Â±4.0 12 Â±2.0 ND
with 100 i<gof 17ft- (fmol/mg protein)
estradici Kâ€ž(nM) 0.43 Â±0.10 1.20 Â±0.10

8 Mean Â±SE of four separate determinations.
6 ND, not detectable.
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androgen and those by pharmacological doses of estrogen. PgR
was not detectable in all tumors examined.

Effect of Various Doses of TP or 17/3-Estradiol on Histolog-

ical Types of Tumor. Tumors grown very slowly in castrated
mice without TP or 17|8-estradiol were composed of spindle

cells. When SC115 tumors grew in castrated mice given injec
tions of 10 fig of TP or 170-estradiol, spindle cell type and mixed

type or mixed type and medullary type appeared. In contrast, all
of the tumors grown rapidly by injections of 100 ng of TP or 100
tÂ¿gof 170-estradiol consisted of medullary cells (Table 4).

Analysis of Newly Synthesized Proteins in Tumors in Vitro.
Tumors grown in normal male mice and in castrated male mice
given injections daily of 100 Â»gof 170-estradiol were obtained 4

wk after transplantation of seed SC115 tumors. These tumors
were composed of medullary cells with AR and ER (Tables 3
and 4). Tumors grown very slowly in castrated male mice without
TP or 17/3-estradiol were also obtained 8 wk after the transplan
tation. The tumors consisted of spindle cells (Table 4) with no or
lower amounts of AR (4,19). No difference in newly synthesized
proteins was observed in the medium or cells between tumors
grown in normal male mice (Fig. 1, Lanes 1 and 4) and those in
castrated male mice given injections of 100 ng of 17/3-estradiol

(Fig. 1, Lanes 2 and 5). On the other hand, tumors grown in
castrated male mice synthesized a quite different pattern of [35S]

methionine-labeled proteins from that synthesized by tumors
grown in the presence of androgen or high doses of estrogen.
The difference in patterns of labeled proteins is thought to be
attributable to the difference in cell components between tumors
grown in the presence and absence of androgen or high doses
of estrogen. The findings shown in Fig. 1 also indicate that the
component and function of cells in tumors grown by androgen
and in those grown by very high doses of estrogen are identical.

Androgen Dependency of Tumors Grown by Daily Injec
tions of 100 jig of 17/3-Estradiol. We examined whether SC115
tumors grown by pharmacological doses of estrogen still main
tain androgen dependency. Tumors were serially transplanted in
castrated male mice given injections daily of 100 pg of 17/3-

estradiol for six generations (Chart 4, fop), and seed tumors for
each generation were transplanted in normal and castrated male
mice (Chart 4, bottom). The seed tumors from one to six gener
ations could rapidly grow only in normal male mice but not in
castrated mice. These results demonstrate that androgen de
pendency of tumors grown by 100 fig of 17/Ã®-estradiolwas the

same as that of the original SC115 tumors grown in normal male
mice.

Table 4
Effects of various doses of TPor 170-estradiolon histolÃ³gica!

types of tumors in castrated male mice
Castrated male mice were transplanted with seed SC115 tumors and were

given injections daily of TP (10 or 100 Mg/mouse/day),17/3-estradiol(10 or 100 ^g/
mouse/day), or vehicle starting from the day of transplantation. Moribund mice
were killed, and survivors were killed on Day 60 after tumor transplantation. The
tumors of some mice that died over the week-end were not examined.

Medium Cell

Dose ofsteroidsGroup1

2
3
45TP0

10
0

100017/3-

Estradiol0

0
10

0100No.

of tumors of eachtypeSpindle

cell8

4
0
00Mixed0

4
4
00Medullary0

0
4

10
8Total8

8
8

108

- 69K

â€” U6K

Â«-30K

1 23456
Fig. 1. Analysis of labeled proteins with [^Sjmethionine synthesized by tumor

cells in vitro. The cells were prepared from tumors grown in normal male mice
(Lanes 7 and 4), castrated mice given injections daily of 100 Â¿tgof 17/3-estradiol
(Lanes2 and 5), and castrated male mice (Lanes3 and 6) and were incubated with
["SJmethionine for 24 h. Newly synthesized proteins labeled were analyzed by
sodium dodecyl sulfate:polyacrylamidegel electrophoresis as described in "Mate
rials and Methods."

30-,

E?100)ig

?(Normalmales

Castratedmales

WeeksafterTransplantation
Ch_,l4. Androgen dependency of tumors grown by daily injections of 100 ng

of 17/3-estradiol.SC115 tumors were serially transplanted in castrated male mice
given injections daily of 100 /Â¿gof 17/3-estradiol(EÂ¿for six generations (7-6, fop),
andseed tumors from eachgenerationwere transplantedonto normal(7-6, middle)
and castrated male mice (7-6, bottom).Points, mean of 8-10 mice.

DISCUSSION

The present findings demonstrate for the first time that very
high doses of estrogen alone are able to stimulate the growth of
androgen-dependent SC115 cells in vivo. In the presence of

pharmacological doses of estrogen, growth speed, content and
affinity of AR, ER, and PgR, histological type, pattern of newly
synthesized proteins, and androgen dependency of tumors
grown were not significantly different from those of the original
SC115 tumors grown in normal male mice. These results show
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that both physiological doses of androgen and pharmacological
doses of estrogen stimulate the growth of SC115 tumors, in
which the phenotype, function, and hormone dependency of
SC115 cells have remained unchanged. It was generally ac
cepted for 20 yr that the growth of SC115 tumors is stimulated
only by androgen. However, the present findings demonstrate
the growth-stimulative effect of pharmacological doses of estro

gen on the SC115 tumors, although the physiological doses of
estrogen are shown to be ineffective (Ref. 13; Chart 1). Although
the absence of ER was reported in s.c.-grafted SC115 tumors
in 1970 (10), ER was found in s.c.-grafted tumors in 1978 (11)

and 1982 (12) and in cultured SC115 cells in 1976 (7, 8). These
findings suggest that the response to pharmacological doses of
estrogen and ER in the SC115 tumors has appeared or increased
over the past 20 yr. The absence of the growth-stimulative effect

of pharmacological doses of estrogen in vivo on the SC115
tumors shortly after establishment cannot be completely proved,
since such an effect on SC115 tumors had not been examined
in detail until 1984.

It was reported (21) that pharmacological doses of androgen
can promote the growth of 7,12-dimethylbenz(a)anthracene-in-
duced estrogen-dependent rat mammary tumors and that the
growth-stimulative effect of pharmacological doses of androgen

is mediated via the ER system but not via the AR system, since
concomitant injections of antiestrogen but not antiandrogen in
hibit the tumor growth. However, pharmacological doses of 170-

estradiol stimulated the growth of SC115 tumors possibly via
the ER system but not the AR system, since DES, which does
not bind to AR, could promote the tumor growth and since
concomitant injections of antiandrogen such as CA with a phar
macological dose of 17/3-estradiol failed to inhibit the tumor

growth. It has been reported that CA inhibits the uptake and
retention of androgen by target cells and blocks the intracellular
androgen receptors of the target cells (22). SC115 tumors seem
to be very attractive because both androgen and estrogen
stimulate growth of the same tumor via different pathways, AR
and ER systems, respectively. However, since pharmacological
doses of estrogen are required to obtain this effect, it is conceiv
able that estrogen might be acting through some other mecha
nisms which do not require the receptor.

Recent studies have shown that the stimulative effect of sex
steroids on cell proliferation may be mediated by specific poly-
peptide growth factor(s) (23). If the growth-stimulative effect of

physiological doses of androgen on SC115 cells is mediated by
such factor(s), the SC115 cells themselves may produce growth
factor(s), since proliferation of cloned SC115 cells in culture has
been shown to be augmented by physiological concentrations
of androgens (6, 7, 9). It seems to be possible to speculate that
growth-stimulative effects on the SC115 cells by physiological

doses of androgen and pharmacological doses of estrogen may
be mediated by the same growth factor(s) produced via the AR
and ER systems, respectively. Findings by Suzuki ef al. (24),
that administration of 200 ^g of 170-estradiol to castrated mice

increased the activity of RNA polymerases I and II to a lesser
degree than testosterone in SC115 tumors, seem to support the
hypothesis. However, previous findings by others (8) have shown
that estrogen is not effective on growth stimulation of SC115
cells in culture even in pharmacological concentrations. Although
the growth-stimulative effect of pharmacological doses of estro

gen on SC115 tumors in vivo is demonstrated in the present

study, the effect on the same SC115 cells in cell culture should
be examined in future studies. In addition, a question of why
pharmacological doses of estrogen are required for the growth
of SC115 cells should also be examined in future studies.
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