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ABSTRACT

ifen by increase of PR, the simultaneous or sequential admin
istration of both antiestrogen (rescuing PR) and progestagen
(decreasing PR) may allow better hormonal control of the
disease.
Sixty to 70% of postmenopausal breast cancers are ER3
"positive". Of those, about 50% respond to hormonal manip
ulation, whether it be ablative surgery or administration of
androgen, estrogen, progestagen, or, more recently, antiestro
gen (11, 15, 16, 19).
Progestagens share with the naturally occurring progester
one the property to counteract the growth-promoting effects of
estradiol on several target tissues. However, they have been
one of the least used hormonal adjuvant treatments in breast
cancers (13, 20, 22, 23, 25), even if the "extinction" effect of
estradiol plus progesterone administration on experimental
mammary tumors induced by 7,12-dimethylbenzanthracene
has been previously observed (10). Approximately 50% of
postmenopausal cancers have measurable concentrations of
PR, of which >90% belong to the ER-positive group (1, 6, 16).
Moreover, it has been established in the guinea pig uterus (18)
that progesterone administration tends to decrease PR binding
site concentration. Regardless of the mechanisms involved,
this constitutes short-feedback
down-regulation
system by
agonistic compounds, limiting their activity. On the contrary,
as originally demonstrated in the uterus (18) and confirmed in
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could help in obtaining appropriate PR concentrations poten
tially useful to mediate the beneficial effects expected from
progestagens. In this communication, we report results con
cerning ER and PR measured with techniques determining the
cytosol receptors readily labeled by radioactive hormonal ligands in vitro at 0 to 4Â° (15, 16) with the dextran-coated
charcoal assay (3). Appropriate technical controls were per
formed according to the previously described principles (4),
including receptor concentration measurements in neighboring
nodules at 1-week intervals in 2 untreated patients (Table 1).
In all cases where ER was originally present (Table 2), it
became virtually not detectable after administration of tamoxi
fen. This is probably due to transfer of the receptor into the
nucleus (21 ) or to the antiestrogenic effect of tamoxifen (estro
gens increase their own receptor concentration). Such a con
stant effect is in itself an indication that the target cells have
been reached by the drug. While there was a significative rank
correlation of the concentration of PR with that of ER in
untreated tumors, the increase in PR after administration of
tamoxifen was never observed in the 9 ER-poor cases (<10
fmol/mg cytosol protein). This latter finding confirms the pre
dictive negative value of low ER concentrations, indicating that
the tumors generally do not respond to hormonal therapy (6,
11), including tamoxifen (14, 19). However, of 15 tumors with
>10 fmol ER per mg protein, 6 tumors showed a definitive
increase in PR (>30 fmol/mg protein) after tamoxifen and 9
tumors did not respond positively (whether originally PR > 30
fmol/mg protein as in Cases 17 and 19 or = 0 as in Cases 10,
11, and 22). An additional negative case (Case 25) had a
strong response, and, therefore, the original level of PR does
not discriminate systematically between hormone-responsive
and nonresponsive tumors (8). Consequently, as in endometrial
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In 25 cases of postmenopausal breast cancer, estradici
receptor (ER) and progesterone receptor (PR) were measured
in cutaneous metastatic nodules before and after administration
of 30 mg of tamoxifen per day for 1 week. No response was
recorded in ER-poor cases. However, in tumors containing
>10 fmol ER per mg cytosol protein, 6 of 14 cases showed an
increase in PR of >30 fmol/mg cytosol protein. The presence
or absence of PR before administration of tamoxifen did not
discriminate systematically between hormone-responsive and
nonresponsive tumors. These findings demonstrate in vivo that
biochemical changes brought about by an agent binding to ER
can be observed only in ER-positive cases. In addition they
suggest that, in these ER-positive cases responding to tamox

human cancer cells in culture (7), estrogens increase the PR
concentration.
Tamoxifen is a nonsteroidal antiestrogen which binds to the
ER and has already been used satisfactorily in the therapy of
ER-positive breast cancers (14, 19). In mammals, it displays
both antiestrogenic effects and some estrogenic properties; in
particular, it increases the PR concentration in the rodent
uterus (12). Recently, a 40-mg/day for 5 to 7 days test was
performed in postmenopausal endometrial carcinomas, result
ing in increased PR, while ornithine decarboxylase activity, an
index of cell growth, was not modified (21).
These considerations prompted us to measure ER and PR in
cutaneous mÃ©tastasesin 25 cases of advanced breast cancer,
before and after 30 mg of tamoxifen per day for 7 days. We
hoped to investigate the possibility that tamoxifen, presumably
harmless in terms of growth-promoting effect on the tumors,

Hormonal Challenge of Breast Cancer
Table 1
ER and PR in breast cancer cutaneous mÃ©tastasesat 1-week intervals
Patients did not ever receive any adjuvant therapy. The "first" and "second"
biopsies were obtained from neighboring cutaneous nodules.
protein(yr)66
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Table 2
ER and PR in breast cancer cutaneous mÃ©tastasesbefore and after tamoxifen
(30 mg for 7 days)
Patients did not ever receive any adjuvant therapy. The biopsies "before" and
"after" were obtained from neighboring cutaneous nodules; occasionally 2 s.c.
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biopsies were performed on 2 nodules, and the same receptor concentrations
were found.
Rank correlation coefficient according to the method of Spearman (24) was:
between ER and PR before tamoxifen (r, = 0.68), statistically significant (p <
0.05); between ER before tamoxifen and the increase of PR by tamoxifen (PR
after â€”¿
PR before) (r, = 0), not statistically significant; and between PR before
tamoxifen in cases where ER > 20 fmol/mg protein and the corresponding
increase of PR (r, = 0), not statistically significant. Calculations by Dominique
Drouet.

apy. In such cases, it is conceivable that simultaneous or
sequential administration of the antiestrogen can rescue the
PR concentration, negatively influenced by progestagen, and
that the combined treatment may become a very important
mode in the hormonal management of breast cancer. We are
presently studying doses and duration of treatments with the
aim of increasing PR enough by tamoxifen in order to improve
potentially progestagen action, without depressing ER by the
progestagen itself, as may occur in view of experiments with
the uterus (9, 17). In any case, it should be stressed that the
situation is not simple, as also underlined by our recent findings
of tamoxifen-progesterone
synergistic activities in the chick
oviduct system (5).
These results show that steroid receptors can be monitored
pharmacologically (2) in breast cancer in vivo and suggest that
a rational approach in the hormonal biology of tumors may
have reached the stage of usefulness in the treatment of this
disease.
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