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Abstract When started the day following DMB A administration, daily treatment 
with 0.5 or 4 mg ~f progesterone increased the early incidence and number o] mammar), 
tumors although maximal values measured 141 days after D MBA administration were 
similar to controls. At a daily dose of 0.5mg, progesterone caused a marked 
stimulation in the .size of the tumors. The lower dose of progesterone slightly increased 
estradiol binding w~ile the higher dose reduced R5020 binding to tumors removed after 
sacrifice (day 141 i). Prolactin receptor levels in the tumors and plasma pwlactin levels 
were unaffected by progesterone treatment whereas plasma LH levels were s(gnifican @ 
reduced. Daily aaministration of increasing doses of R2323, a compound with 
antiprogestin activi!),, caused a progressive inhibition of tumor development. 7here was 
no signi~cant change of receptor levels./or estradiol, progesterone or prolactin in tumor 
tissue nor of plasma prolactin concentrations, whereas plasma LH levels were markedly 
decreased after R2323 treatment. This inhibitor)' effect on gonadotropin secretion could 
be mainly responsible Jbr the potent inhibition ( f  tumor development and growth 
accompanying treatment with the .~'nthetic steroid. However, it remains possible that 
part of the inhibito O, action of R2323 mq~ be exerted directly at the tumor level. 

I N T R O D U C T I O N  

MAMMARY tumors induced in the rat by 7, 12- 
d imethylbenz(a)anthracene  (DMBA) are well 
known to be dependent  upon both estrogens 
and prolactin for development and growth [1- 
6]. The  role of progesterone in the growth of 
these tumors is however less well characte- 
rized. Progesterone stimulated tumor growth 
when given after DMBA administration [7, 8] 
whereas when given to rats for a few weeks 
before and after DMBA administration,  it was 
found to cause a reduction in the incidence, 
number  and size of tumors [9, 10]. 

An investigation of the role of progesterone 
in the control of these tumors is of special 
interest in view of our report identi~,ing the 
presence and characteristics of a specific pro- 
gesterone receptor in DMBA tumors [11]. 

Since estrogens stimulate tile level of pro- 
gesterone receptors in the uterus [12, 13], it 
has in fact been proposed that the presence of 
a progesterone receptor in the tumor would 
be evidence that part of tile normal hormonal  
control system of estrogens is functional [14]. 
Moreover, we have recently found that es- 
tradiol also induces increased levels of pro- 
gesterone receptors in DMBA tumors ['~5]. 

It was thus ti:lt of interest to study the efti~ct 
of progesterone and R2323 (13~-ethyl- 
17-hydroxy-  18, 19-dinor- 17/~-pregna-4,9, 1 1 - 
triene-20yn-3-one), a compound with anti- 
progestin activity [16-18], on the develop- 
ment of m a m m a r y  carcinoma induced by 
DMBA. In an at tempt  to correlate the re- 
sponse of these treatments with hormone re- 
ceptor levels, the concentration of receptors 
for 17/~-estradiol, progesterone and prolactin 
was measured in individual tumors. 
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MATERIALS .~N'D M E T H O D S  

Treatments 

Female Sprague-Dawley rats (obtained 
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ti~om Canadian Breeding Farms, St. Constant, 
Quebec) were injected intravenously with 
5mg DMBA "at 50-55 days ot" age. The 
emulsion was kindly provided by Dr . ,Pau l  
Schurr, The Upjohn Company, Kalamazoo, 
Michigan. Animals were housed 2 per cage 
with a lighting regimen of 14hr l ight-10hr 
darkness (lights on between 05:00 and 
19:00hr) and received Purina rat chow and 
water ad libitum. 

From the day after DMBA was adminis- 
tered, the animals received daily subcutaneous 
injections of progesterone at doses of 0.5 or 
4mg or the vehicle alone (0.2ml of l ,  o 
gelatinq).9°o NaCI). In a separate experi- 
ment, animals were injected daily with R2323 
at doses of 2.5, 10, 30, 70 or 150#g or with 
the vehicle alone. At the outset of both ex- 
periments, there were 17 rats per group. 
Within the first 10 days after DMBA adminis- 
tration, 0-2 animals ti'om each group died, 
resulting in groups of 15-17 animals each. For 
the remainder of the experiment, there was no 
tiarther loss of animals until late in the stud): 
when 4 animals died as a result of large 
ulcerated tumors. 

Animals were examined weekly for the ap- 
pearance of mammary tumors by palpation, 
beginning 42 days atier" DMBA adminis- 
tration. The number of animals with one or 
more tumors divided by the total number of 
animals in the group gave the tumor in- 
cidence expressed as a percentage. The ave- 
rage tumor number per tumor-bearing rat 
was also recorded. The product of the two 
longest perpendicular diameters of the tumor 
measured with calipers was used as standard 
estimate of the size of a lesion. This value was 
expressed as average tumor area (cm 2) and 
average tumor area (cm 2) per rat. Tumor 
development was followed in these rats up to 
133 and 141 days after DMBA treatment, in 
the progesterone and R2323 experiments, re- 
spectively. Animals were sacrificed by de- 
capitation 24hr after the last injection of 
progesterone or R2323 between 08:00 and 
09:00 hr and trunk blood was collected in 
heparinized beakers. Following separation by 
centrifugation, plasma was stored at -20:C,  
until hormones were assayed. 

Preparation of c),tosol and membrane fractions 
After decapitation of the animals, the mam- 

mary tumors were removed, li'eed of con- 
nective and adipose tissue and rinsed in ice- 
cold buffer B (10mM "l'ris--HCl, pH 7.4, 
1.51nM EDTA and 10ram thioglycerol). The 
tumors were then weighed and homogenized 

in 3 volumes (w/v) of Buffer A (25 mM Tris- 
HC1, pH 7.4, 1.5EI)TA, 10mM thioglycerol 
and 10" o glycerol) using a Polytron PT-10 
homogenizer at a setting of 5 for 2 periods of 
10sec with an interval of 10sec tbr cooling. 
The homogenates were centrifuged at 18,000 g 
lbr 15 rain and the resulting supernatants were 
centrifuged at 105,000 0 for 90rain to obtain 
the cytosol (supernatant) fraction. All steroid 
receptor binding assays were performed with 
fresh cytosol. The 105,000 0 pellets were re- 
suspended in 25nM Tris-HCl,  10mM 
MgCI2, pH 7:t with a "l'etlon-glass homogen- 
izer and stored at -20~'C until peptide bind- 
ing assays. 

[3H] R5020 and [3H] estradiol-17fl binding 
assa},s 

[ 3H ] R5020 I 17,21 -dimethyl- 19-nor-pregna- 
4.9-diene-3-dione) and [3H] estradiol- 
17/3 binding were measured using the 
dextran-coated charcoal assay under con- 
ditions where exchange occurs [11, 19, 20]. 
I)uplicate 0.3ml aliquots of adequately di- 
luted cytosol were incubated with 0. I ml of 4 
x 10-8M [3H] R5020 or [aH] estradiol-17/3 in 

the presence or absence of a 100-molar excess 
of the unlabelled steroid for 12-16hr at 0-4°C 
tbr R5020 and 25°C for estradiol. The ab- 
sence of significant degradation of estradiol 
receptor was evidenced by the observation of 
ahnost identical binding measured after in- 
cubation of tumor cytosol from castrated ani- 
mals tbr 16 hr at 0': or 25~C. The degradation 
at 25~C did not exceed 10()i). This is in 
agreement with results in human breast can- 
cer cytosol fi'action in which fi'ee and total E 2 
receptor was measured at 0 ~ and 25~C, re- 
spectively [20]. Similar experinaents per- 
tbrmed in uterine cytosol from various sp('cies 
indicate similar stability of the progesterone 
receptor incubated with [ 3H] R5020 
(Philibert, Ojasoo and Raynaud, unpublished 
data). Unbound steroid was then removed by 
incubation tbr 10min at 0-4'>C with 0.4ml of 
0.5",, Norit A-0.05"i, I)extran-T-70 in Bulti:r 
B and centrifugation at 2000g for 10min at 
the same temperature. Four tenths of a milli- 
litre aliquots of the supernatant were removed 
and alier addition of 10 ml of Aquasol, the 
radioactivity was measured in a Beckman 
liquid scintillation spectrometer at a counting 
efficiency of 45°,,. 

I 125I] labelled ovine PRL binding assay 
Specific binding was determined in tumor 

membrane fraction which had been stored at 
-20 ' :C  lbr less than one week as previously 



Mammary Cancer, Progesterone and R2323 1245 

described [9, 21., 22]. Briefly, approximately 
100,000 counts/min of [125I] labelled ovine 
PRL were incubated with 300~g of mem- 
brane fraction protein [23] in a tinal volume 
of 0.5ml in 25rnM Tris-HCl,  10mM MgC12 
(pH 7.4) containing 0.1",, bovine serum 
albumin. The incubation was performed in 
duplicate at 25~C in the presence or absence 
of an excess of unlabelled PRI~ (1 #g) for 6 hr. 
The incubation was stopped by addition of 
3 ml of the incubation buffer. Bound and free 
hormones were separated by low speed centri- 
fugation (2000rev/min) at 4°C in an IEC PR 
6000 centrifuge for 25 rain. After decantation, 
the pellets were counted in a LKB gamma 
spectrometer. Specific binding was obtained 
by subtracting nonspecific from total bound 
radioactivity. This value was expressed as 
percentage of" tee total radioactivity added to 
the tube. 

Radioimmunoassays and assay calculations 
Plasma LH and PRL were measured by 

double-antibody radioimmunoassays [24, 25] 
using rat hormones (LH-I-3, LH-RP-1,  PRL- 
1-1 and PRI,-RP-1) and rabbit antisera (anti- 
rat LH serum I and anti-rat PRL-S-2) kindly 
provided by Dr. A. F. Parlow of the National 
Institute of" Arthritis and Metabolic Diseases, 
Rat Pituitary t tormonc Program. Radioim- 
munoassay data were analyzed using a pro- 
gram written in this laboratory and based on 
model II of Rodbard and Lewald 126]. 
Re'ceptor assays were calculated using a pro- 
gram written ii: this laboratory. Calculations 
were carried out on a desk-top Hewlett- 
Packard 9830A calculator. ,,'Xll data are ex- 
pressed as mean _+S.E.M. Statistical signiti- 
cance was calculated according to the 
multiple-range test of l )uncan-Kramer  [27]. 

Hormones 
2,4,6,7,[3H]estradiol-17fl (105 Ci/mmole) 

was obtained from New England 
Nuclear while 1,2 [ 3H ]R5020 and the 
corresponding unlabeled steroids were syn- 
thesized at the Roussel UCLAF Research 
Center. Ovine PRL (26U/rag, N I H - P - S l l )  
was generously supplied by NIAMDD.  
Iodination with [tzsI] was performed using 
the lactoperoxidase procedure as described 
[28]. The specific activity of the iodinated 
PRL was 78 vCi/pg. 

RESULTS 

As illustrated in Fig. 1A, in the proges- 
terone study, tumors first appeared in control 
rats 48 days after DMBA administration and 

the incidence of" tumors gradually increased to 
a maximum of" 87.50"o at the end of the 
experiment (133 days). Treatment with both 
doses of progesterone resulted in an earlier 
appearance of tumors with tumors first ap- 
pearing 42 days after DMBA injection. The 
incidence remained higher in the 
progesterone-treated groups during the first 90 
days of the experiment to reach maximal 
values similar to those of controls. At day 133, 
tile incidence was 94.1 and 78.6'!o for the 0.5 
and 4mg doses of progesterone, respectively. 
This is retlected in a reduction of the average 
latency period from 93 ___3 days in tile control 
rats to 84_+3 (P<0.01)  days in the animals 
treated with 0.5 and 4mg of progesterone, 
respectively. 

The average numbers of tumors per tumor- 
bearing animals is shown in Fig. lB. Control 
animals showed a continuous increase reach- 
ing a maximum of 4.3_+0.8 tumors at day 
133. Although progesterone increased the 
number of tumors most noticeably in the mid- 
portion of the experiment, maximum values 
similar to controls were seen at day 133. In 
fact, 4.3_+0.8 and 4.7_+ 1.0 tumors, were seen 
for the two doses of progesterone, respectively. 

In control rats, the largest average tumor 
size reached was 1.6_+0.2cm 2 on day 91 (Fig. 
1C). The value declined slightly thereafter but 
remained relatively stable fbr the remainder of 
the study. Progesterone at a dose of 0.5mg 
caused a marked increase in '  the average 
tumor area throughout the experiment with 
the tinal value at day 133 being 2.4_+0.5cm 1. 
The stimulatory eflizct of progesterone is even 
more evident if the tumor area/rat is exam- 
ined (Fig. 1D). The lower dose of proges- 
terone caused a very striking increase in ~otal 
tumor area per rat reaching 9.6_+1.9cm 2 
compared to 4.5 ___ 0.6 cm z in the control 
group 133 days afier DMBA. The higher dose 
of progesterone (4mg) had little or no effect 
on either tumor area or tumor area per rat 
[Fig. 1 (C and D)]. 

The inhibitory effect of" R2323 on tumor 
development is illustrated in Fig. 2. Tumors 
first appeared in control rats 49 days after 
DMBA administration, reaching a maximum 
tumor incidence at day 141 of 93.8°0 (Fig. 
2A). R2323 at doses greater than 10 #g/day 
caused a marked difference in the pattern of 
tumor development, especially after day 91, 
with fewer animals developing tumors than in 
the control group. Values at day 141 for the 
five increasing doses of R2323 were 70.6, 68.8, 
53.3, 29.4 and 17.6°o, respectively. The aver- 
age latency period of 91_+4 davs in the 
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OAYS AFTER OMBA 

t"Lg. 1. b~[]ect q]` daily injection o J 0.5 or 4 mg progesterone on the &velopment o f  D MBA-induced mammary, tumor,L In#ction~ 
began the day after D M B A  uas adminiatered and continued ,/or the nevt 133 days. Animals were examined weekly ,]or the 
presence q]' tumor.~ and when present, tumor area (length x width) was recorded. (A ) 7 umor incidence as a Junction o f  time qfier 
D M B A .  (B) Average number o]` tumor~ po  tumor-bearin,4 animal. (C) .,lcera,ge tumor area [cruZ). (D) .,Icerage tueu, r area 

(cm 2) pe~ rat. 

control rats was not significantly atti:cted by 
t rea tment  with R2323 with the excep t ion  of  
the highest dose which caused a lengthening 
of  the latency period by 21 days (P<0 .01 ) .  

The re  was a slight stimulation of tumor  
number  (Fig. 2B) with the two lower doses of 
R2323, with max imum values of  4 . 0 + 0 . 9  
tumors per rat at tained at day 141 in the 
animals injected with 2.5/~g R2323. Control  
rats had a max imum tumor  number  at day 91 
of 2.9_+0.7 with values declining to 2.2_+0.5 
at day 141 after DMBA. T h e  three higher 
doses of  R2323 progressively depressed ave- 
rage number  with animals receiving 150/~g 
R2323 having only 1 tumor  per rat. 

T h e  average tumor  area (Fig. 2C) was 
markedly stimulated by the 30#g  dose of 
R2323 with an average tumor  size of  5.0 
_+l .8cm 2 at day 98 after DMBA ( P < 0 . 0 5  
compared  to control).  This value declined 
only slightly to 4.6_+1.6cm / at day 141. 

Control  tumors, on tile other  hand,  were 2.6 
+ 0 . S c m  2 at tile same time. Doses of R2323 
smaller than 30~g were without  signiticant 
effect whereas tile 70 and 150 #g dose resulted 
in smaller tumors. For the highest dose of  
R2323, the tumor  size increased rapidly dur-  
ing tile last 3 weeks of  the experiment .  TMs 
was due entirely to 1 out of the 3 tumors in 
this group which accounted tbr over 80(',, of  
the total tumor  area. Without  this tumor,  the 
tumor  size would have remained low with a 
value of 0 . 8 _ 0 .1  cm 2. 

Th e  general effect of t reatment  on tumor  
size is more clearly seen in Fig. 2D where 
area is expressed as a function o1" the total 
number  of rats per group.  It can thus be seen 
that R2323, at the lower doses, is slightly 
st imulatory or has no effect whereas the two 
higher doses result in a greatly reduced ttHnor 
size. 

T h e  effect of  t rea tment  with progesterone 
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OAYS AFTER OMBA 

F(~. 2. b~ffect of treatment with increasing doses of R2323 on the development qf DMBA-induced mammary tumors. Injections 
began the dqv after DMBA administration and continued for the next 141 days.  identification as in legends- to F(~. 1. 

on specific binding of [ 3H ] estradiol, 
[3H]R5020 and ] I /51]oPRL to DMBA- 
induced tumors is shown in "Fable 1. Binding 
of [3H]E2 was 2.9-t-0.3 pmole/g tissue in 
control tumors uhile progesterone, at the dose 
of 0.5mg/day,  increased E 2 binding to 4.6 
-t-0.3 pmole/g tissue (P<0.01).  Binding of 
[3H]RS020 was reduced from 12.4-t-1.4 to 
6.3+_l.2pmole/g tissue by treatment with 
4mg of the steroid per day (P<0.01).  Binding 
o[" prolactin to the tumors was unaffi~cted by 
the treatments. 

Specific binding of these three hormones to 
tumors of rats treated with R2323 is described 
in Table 2. In Ihe control group, binding of 
[3H]estradiol and [3H] R5020 and averaged 
4 .2_0 .8  and 17 .6_3.9pmole /g  tissue while 
for [1251]oPRI., 4.1 _+0.8", was bound. 
Ahhough there was a tendency toward re- 
duced values with the intermediate doses of 
R2323, treatmert  with R2323 had no signi- 
ficant eiti~ct on the binding of'these hormones 
to their specific receptors. 

The efl>cts of progesterone and R2323 
treatment on body weights and plasma hor- 
mone levels are summarized in tables 3 and 4, 
respectively. Progesterone caused a significant 
increase in body weight while R2323 was 
without effect. Because of the known prolactin 
dependence of DMBA tumors, the plasma 
levels of PRI, as well as of LH were de- 
termined. Treatment with either progesterone 
or R2323 had no significant effect on the level 
of plasma PRL in animals which were killed 
at 0800hr. Plasma I,H, on the other hand, 
was reduced from 32 .9_3 .4ng/ml  in control 
rats to 23.9-t-2.8 and 17.1 + 1.5ng/ml by 0.5 
and 4mg progesterone, respectively (Table 3). 
R2323 was effective in significantly reducing 
plasma I,H levels with doses of 10kLg/day or 
greater (Table 4). 

D I S C U S S I O N  

These studies clearly indicate that proges- 
terone treatment started at tile time of DMBA 
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Table 1. Effect of treatment with progesterone on specific binding of [3H] estradiol-17[1, 
]3H]R5020 and [12SI]oPRL to D MBA-induced tumor~ 

Number [ 12511 
of [ 3H ]E 2 [ 3tl]R5020 oPRl, 

Group tumors (pnmh'/g tissue ) (" o binding ) 

Control 23 2.9 4- 0.3 12.4 4- 1 ..t 5.5 4- 1.0 
Progesterone 32 4.6 4-(I.3" 13.7 4- 1.(1 5.0 4-0.4 
(0.5 rag) 
Progesterone 22 3.6 4-I).4 6.3 4- 1.2" 5.6 4-0.7 
(4mg) 

*P<0.Ol (compared to control group). 

"Fable 2. Effect of treatment with R2323 on the specific binding of [3H ]estradiol-171t, [3H]R5020 
and [t251]oPRL to DMBA-induced tumors 

Group 

Number 112511 
of [3HIE2 [3H ]R5020 oPRI. 

tumors (pmole/g tissue) (% binding) 

Control 11 4.2 _ 0.8 17.6 4- 3.9 4.1 4- 0.8 

R2323 (2.5 pg) 14 3.0_+0.3 18.1 +-2.3 5.0±0.6 

R2323 (10/~g) 19 3.3 -+0.6 11.3 4- 1.4 3.7 ±0.5 

R2323 (30#g) 3 4.2_+ 1.3 14.1 _+5.6 2.9± 1.1 

R2323 (15() pg) 0 . . . .  

Table 3. Body we(ghts and plasma L t l  and PRL levels in DMBA-treated rats receiving progesterone 

Number Plasma Plasma 
of lk~y weight (g) I,H PRL 

Group rats Initial Final Difference (ng/ml) 

Control 
Progesterone 
(0.5 mg) 

Progesterone 
(4 mg) 

16 155-t-2 280+-6 125+6 32.9+-3.4 4.7+_0.9 

15 155±2 304+_8* 149±8" 23.9+_2.8]. 4.5_+0.8 

14 149+2 323_+9÷ 174-+9" 17.1 4- 1.5] 2.9_+11.4 

*P<0.05 and +P<0.01 compared to control group. 

"Fable 4. Body weights and plasma LH and PRL levels in DMBA-treated rats receiving R2323 

Group 

Number Plasma 
of Body weight (g) LH 

rats Initial Final Difference (ng/ml } 

Plasma 
PRL 

t~ontrol 
R2323 (25 pg) 
R2323 (10/lg) 
R2323 (30 pg) 
R2323 (70 klg) 
R2323 (150 pg) 

13 156__+3 291 -t-7 135-t-8 32.8-t-3.6 4.0+_0.9 
17 155 + 3 285 +_8 130+_9 31.4+_ 3.'t 7.0 -4- 1.8 
16 151 4-2 284+_7 133+_7 28.2_3.0* 4.7+ 1.1 
15 153 + 3 280 +-6 127 +_6 27.9_+ 1.9" 3.7 _+0.9 
17 159 4-4 292 + 9  133 _+ 10 23.7 4- 2.0I" 6.3 4- 2.0 
17 150-t-2 279+-6 129+_6 19.9+ 1.41" 5.5+ 1.0 

*P<O.05 and +P<O.Ol compared to control group. 
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administration increases the early incidence of 
tumors and car  have a marked stimulatory 
effect on tumor size. The antiprogestin R2323 
on the other hand, is capable of markedly. 
reducing the development of mammary tu- 
mors induced by DMBA when injected at 
daily doses of 70 or 150 gg. 

Administration of progesterone has pre- 
viously been reported to enhance the develop- 
ment of mammary tumors induced by DMBA 
[7, 8, 29]. On the other hand, Terenius [30] 
reported that daily treatment for 13 days with 
approximately 4rag progesterone started at 
the time DMBA was administered had no 
effect on the number or size of tumors. It has 
also been reporled that when progesterone is 
given early enough, it can have an inhibitory 
effect on the development of mammary tu- 
mors [10, 31]. Injection of 4rag of pro- 
gesterone 20 days before and 20 days after 
DMBA was capable of significantly reducing 
the percentage of rats with tumors as well as 
the number and size of tumors [31]. 

The present experiments show that pro- 
geste.rone can stimulate tumor development 
when treatment with the steroid is started the 
day after DMBA administration. Although it 
is possible that the small increase of the level 
of the estrogen receptor observed after treat- 
mcnt with the 0.5mg dose of progesterone 
might be partly involved in the increased 
tumor incidence and growth, the concomitant 
inhibitory effect of this dose of progesterone 
on LH secretion with probable decreased ova- 
rian function make it likely that progesterone 
exerts its stimu?atory action by a direct in- 
teraction with ils receptor in the tumor tissue 
[11]. It seems unlikely that progesterone is 
acting via an el'tiect on prolactin secretion or 
on the level of prolactin receptor since both 
parameters remained unchanged after pro- 
gesterone treatment. 

The compound R2323 has very weak estro- 
genic activity in the rat and mouse (vaginal 
cornilication = 1--2/1000 the potency of 
estradiol-17,8; uterotropic activity of 1/10,000 
that of ethinyl estradiol) and moderate pro- 
gestomimetic ar, d weak androgenic activities. 
In terms of anti-progestational activity, treat- 
ments with 2-5 mg/day, was found to com- 
pletely inhibit the endometrial response in- 
duced by 200#g of progesterone and 0.2 mg of 
R2323 prevented the maintenance of preg- 
nancy which would normally be observed 
following treatment with 15mg of proges- 
terone [16]. In addition, R2323 can inhibit 
the basal level of LH as well as the LH 

response to L H R H  with as little as 10#g per 
day (Ferland and Labrie, unpublished 
observations). 

When injected daily for 141 days following 
I)MBA administration, R2323 at doses of 70 
and 150#g was capable of markedly reducing 
tumor incidence and size. This effect is best 
illustrated in Fig. 2D. It should be mentioned 
that there were no significant effects of any 
dose of R2323 on receptor levels for 17,8- 
estradiol, R5020 or PRL in tumor tissue. 
R2323 also had no significant effect on plasma 
prolactin levels in rats killed at 08.00 hr on 
day 141 after DMBA administration indicat- 
ing the antiprogestin is not acting via a 
decrease in circulating prolactin levels. 

Treatment with the higher dose of pro- 
gesterone reduced the number of progestin 
binding sites in 1)MBA-induced tumors, as 
has previously shown in the uterus [17]. This 
effect of progesterone is likely to be due to 
translocation of the cytosol receptor into the 
nucleus. However, treatment with the antipro- 
gestin R2323 was without significant efliect on 
this parameter (Table 2). 

It is well known that l)MBA-induced mam- 
mary tumors are dependent upon prolactin 
and estrogens for growth [1--3, 5, 6, 32]. 
Recently, we have reported the potent anti- 
tumor activity of a new antiestrogen, 
RU16117 (llc~-methoxyethinyl estradiol). At 
a daily dose of 8#g, this steroid was capable 
of completely preventing the development of 
mammary tumors [4, 22]. We have also 
shown that RU16117 was capable of inducing 
the regression of estal)lished mammary tumors 
in a fashion parallel to the effect of ovariec- 
tomy [9]. Since RU16117 caused a reduction 
in the concentration of specific hormone re- 
ceptors to bind e, stradiol in the tumor, it is 
possible that the anti-tumor efliect of RU16117 
may be at least partly due to an effect at the 
level of the tumor tissue itseff R2323, however, 
has no inhibitory effect on the levels of re- 
ceptor for estradiol, progesterone or prolactin 
in the tumor tissue. Since R2323 is a potent 
inhibitor of gonadotropin secretion (Ferland 
and Labrie, unpublished observations), it 
seems that one likely site of the inhibitory 
action of the anti-progestin is at the 
hypothalamic pituitary level. In addition, 
R2323 binds to the progesterone receptor with 
an affinity similar to that of progesterone. It is 
dins possible that part of its action is exerted 
by competition with the action of proges- 
ternne on the tumor in agreement with data 
obtained at the uterine lew~l [16]. 
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