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THE pAPER by Wang el al. [1] addressed the debate
on the possible role of prolactin (PRL) in human
breast cancer. In rodents, the central role of this
hormone in the
induced, well SPOMtancous,
tumours is well documented. It scems therefore
likely that PRL 1s also involved in human breast
carcinogenesis and cveryone accepts the partici-
pation of PRL n the genesis of breast cancer.
However, evidence against this hypothesis came
from ncgative results in a phase II clinical thera-
peutic trial with the PRL inhibition by bromocryp-
tine [2]. It is possible that oral bromocryptine did
not suppress PRL levels down to zero concen-

inttiation and maintcnance

as as mammary

tration. Furthermore, bromocryptine produces a
mild stimulation of the secretion of growth hor-
mone (GH), another hormone of the lactogenic
family which binds to the lactogenic receptors in
mammary tissuc and in human breast tumours.
Thus, an acuvation of lactogenic receptors in mam-
mary tumor may have been caused by an clevation
of GH sccretion. "The fact that hyperprolactinacmia
(as induced by pituitary stalk transsection or by
treatment with massive doses of ocstrogens) cannot
prevent tumour regression in “endocrine-sensitive’
cascs, scems also quite inconsistent with a major
role of PRL in human breast cancer. It should be
recalled that, in some animal models, PRL has
been shown to be, on the contrary, beneficial,
preventing  carcinogen-induced  ncoplastic  pro-
cesses or inducing differentiation of the ncoplastic
mammary cpithelium and inhibition of its growth
[3]. Furthermore, even in the case of the DMBA-
induced mammary cancer, advanced stages appear
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to be PRL-indcpendent. There exists thus the
possibility that PRI might be involved in two
separate processes, that of carcinogenesis on the
one hand and, on the other hand, that of mainten-
ance (or possibly growth stimulation) of an estab-
lished breast cancer.

Mecasurement of PRL concentrations in women
with breast cancer has yiclded conflicting results
which can partly be caused by the difficultics in
assessing PRI sccretion, because of the numerous
factors known to influence its secretion. These
include the oestroprogestative endocrine balance,
the time of the day or night, stress effects, drug
cffects and diet. Furthermore, PRL is secreted in
a pulsatile cpisodic fashion, with a short half-life
of about 20 min. It is thus not surprising that not
all studics found a slight but significant clevation
of PRI levels in women with familial risk for breast
cancer [4]. It should be emphasized that in studies
with positive findings, the reported clevations of
PRL concentration were quite minimal. Since the
development of human breast cancer takes many
years, it is, however, only those combined epidemi-
ological and cndocrine studies which could shed
any light on this matter. There is no cvidence
that long-term usc of neuroleptics in psychiatric
paticnts have increased the risk of breast cancer
[5], despite the well documented, systematic and
consistent, induction of hyperprolactinaemia by
ncuroleptics. The argument that PRL secretion
induced by ncuroleptics may be biologically in-
active does not hold because menstrual cyele dis-
turbances and galactorrhoca are often observed
in these patients. Therefore, one has to question
whether an increased PRL sccretion might he the
cause of (or an adjuvant factor to} breast carcino-
genesis or, on the contrary, be the result of the
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factor(s) responsible for such carcinogenesis. Tak-
ing into account the latter hypothesis, ocstrogens
could be a good candidate since it is well estab-
lished that PRL sccretion is directly related to the
level of oestrogenic stimulation. However, the bulk
of epidemiologic evidence is largely against any
association betwcen long-term use of oral ocstro-
progestative contraceptives and development of
breast cancer. Similarly, after reviewing the litera-
ture relating the relative risk of breast cancer to
hormonal replacement therapy after menopausc
[6], we concluded, from the prospective studics
available, that moderate doses of oestrogens actu-
ally reduced the relative risk of developing breast
cancer; this effect was even more pronounced when
oestro-progestative preparations were utilized.

Furthermore, a recent study [7] has demon-
strated that, after having been treated for breast
carcinoma, a subscquent pregnancy did not alter
the prognosis of the discase. Pregnancy is not only
characterized by hyperprolactinacmia but also by
massively increased sccretions of oestrogens, pro-
gestogens, human placental lactogen (another
lactogenic hormone with high GH immunologic
but little GH biologic activity) and other factors
possibly involved in breast cancer. However,
Musey et al. [8] reported long-term decreased basal
and perphenazine-stimulated PRL levels after
pregnancy. They concluded that the known protec-
tive effect against subscquent breast cancer of an
carly first full term pregnancy may be mediated
by this long-term depression of PRL sccretion.
Thus, it appears that PRL per s¢ cannot play a
unique role in breast carcinogenesis and that its
effect, if any, would be slight and mostly of a
modulatory nature and/or perhaps at crucial sensi-
tive periods. Nevertheless, a varicty of epidemiol-
ogic risk factors have been identified, which imply
a deficient oestro-progestative  balance  with
oestrogenic dominance. Also, high dictary fat
intake induces a greater PRL sccrction [9], and
such a diet is associated with a greater risk for
breast cancer than a low fat dict. However, there
is no evidence that these factors would increasc
the risk of breast cancer through increased PRL
secretion.

The effects of prolactin could depend on the
sensitivity of the mammary ecpithelium and/or on
its state of development. Prolactin could be protec-
tive in some instances (e.g. in full term pregnancy)
but contribute to breast cancer during puberty and
adolescence, because of some mitogenic activity of
PRL, besides its major rolc on differentiation for
lactogenesis.

One major issue is that most of the work pre-
sently available, as reported above, has been per-
formed using radioimmunoassays for human pro-
lactin. Immunoreactive PRL may not be identical

to PRL that is biologically active, especially with
relevance to the growth of human breast epi-
thelium. As cxtensively reviewed recently by
Subramanian and Gala [10], circulating PRL is
quite heterogencous: besides the classical, mono-
meric, ‘little” PRL, there arc two other circulating
forms: the ‘big’ and the ‘big-big’ PRL. These high
molecular weight forms of prolactin are apparently
polymers of little PRL, that constitute a true
secretory product of the pituitary gland and not
an artefact of peripheral alteration. In most
instances, the predominant form in serum is little
PRL but shifts in the proportions of PRL hetero-
geneity have been reported under a number of
physiological, pathological and experimental con-
ditions: pregnancy, sleep-induced rise in PRL,
TRH-induced plasma PRL increase, prolactinoma
or acromegaly paticnts, glucosc tolerance test,
galactorrhoca despite normal prolactin  levels,
normal menstrual and gonadal function in pres-
ence of high PRL levels. These PRL variants gen-
crally exhibit comparable activity in classical
radioimmunoassays, with parallel inhibition
curves. Thus, shifts in PRL heterogeneity would
remain undetected using routine radioimmunoas-
says. Although it results from some studics that the
various forms of PRL cxhibit comparable binding
affinity to membrane receptors, most of the cvi-
dence is in favour of less bioactivity for the large
molecular weight variants of PRL, especially in
studics using a truc bioassay (Nb, lymphoma
cells).

In animals, PRL sizc heterogencity has been
corrclated with high or low incidence of spon-
tancous mammary tumours, and with high or low
susceptibility to mammary tumourigenesis by
chemical carcinogens. It is striking that the same
heterogencity shift—namely a greater percentage
of high molecular weight forms—has been found
in subjects with breast cancer [10] and in mice
strains with a high incidence of mammary
tumours.

In addition, smaller fragments of the PRL mol-
ccule can also be found in the circulation. In the
rat, a 16 K polypeptide cleaved PRL was reported
to cxhibit a significant in vive stimulatory effect
upon DNA synthesis and cell division of mammary
cpithelial cells [12]. Thercfore, cfforts should be
placed upon confirmation of its existence and of
its specific mitogenic activity in the human, as well
as on the development of a specific (radio-
immuno)assay for this fragment. It is not yet
known whether such a 16 K PRL fragment is
active or not in the new bioassay for lactogenic
hormones, based on the Nb, lymphoma cells cul-
ture. Nevertheless, using this assay, Love and Rose
[13] found elevated bioactive ‘PRL’; up to 15 times
the RIA levels, in cight women who had at least
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two first-degrec relatives with breast cancer and a
history of familial breast cancer. Their conclusion,
that a mitogenic ‘PRL’ species not recognized by
RIA is elevated in a homogencous subsct of women
at risk for familial breast cancer, strongly supports
a possible promotional or permissive role for ‘PRL’
in the induction of breast cancer, at least in sensi-
tive subjects and perhaps at privileged periods of
life. These data nced, however, confirmation by
others, as well as cxtension to other risk factors
and to patients with actual breast cancer.

Using the classical RIA for PRL, Wang et al.
{1] have reported in patients with operable breast
cancer highly significantly clevated PRL levels 10
days after mastectomy, as compared to preoperat-
wve levels, with normalization at 3—-12 months post-
operatively. The increased PRL level at 10 days
cannot he attributed cither to stress at surgery or
to the drugs used for premedication, anacsthesia
and analgesia. The likely cause of this increasc has
been clearly missed and even not discussed by
Wang et al. [1]. The normalization of PRL levels at
3 months and up to 12 months, suggests, however,
that it was the surgical procedure itself and not
the discasc which was in some way responsible.
As 1s well documented, any kind of chest wall
mjury (surgical, traumatic or viral) can induce
transicntly the occurrence of galactorrhoca which
i1s duc to a transient hyperprolactinacmia. This
hyperprolactinaemia is thought to be induced by
stimulation of the neurogenic component of the
suckling-induced mechanism lcading to increased
PRL secretion during lactation. This matter was
recently reviewed by Holtkamp et af. [14], who
clearly demoustrated such clevated PRL levels, up
to 30 days after mastectomy but not after tumour-
ectomy (even for a malignant breast leston). Never-
theless, Wang e «l. [1] identified subgroups of
paticnts in which cither preoperative and/or post-
opcrative PRL levels were significantly correlated
to survival: in all cases, the least favourable prog-
nosis was associated with the highest PRL levels.
This general trend has been confirmed by Dowsett
el al. [15] in carly discase, as well as in advanced
discasc. by Dowsctt et al. [16] and by Holtkamp
et al. [17]. The higher the PRL level prior to
trcatment, the less probability of response to endo-
crine treatment or even to chemotherapy; further-
more, hyperprolactinacmic patients experiencing
remission after chemotherapy exhibited a return of
their PRL to normal. All these data would thus
indicate either that PRL might be significant in
the support of breast cancer growth in vivo (and for
example enhance the survival of cells disseminated

at opcration) and/or converscly that hyperprolacti-
nacmia might be only a consequence, by an
unknown mechanism, of the progression of the
discasc. The possibilitics should thercfore be
cxplored that aggressive breast cancer would be
associated with the scerction of an unknown factor
acting at the hypothalamo-pituitary level 1o
enhance PRI sccretion, or perhaps that the
tumour 1itsclf sceretes PRL.

The hypothesis that PRL might support the
growth of breast cancer in vive 1s indced supported
by in vitro experiments, as reviewed and confirmed
by Peyrat et al. [18]: physiological concentrations
of PRI. can promotc the growth as well as DNA
synthesis of human breast cancer cells in a small
proportion (15-16%) of cases. The prerequisite for
action of a peptidic hormonc is to bind to a specific
membrane receptor: such  PRL-receptors  arc
indeced present in about 19% of the cases of human
breast cancer [19]. Furthermore Peyrat el al.
[18] reported that in vitro stimulation of DNA syn-
thesis by PRL never occurred in the absence of
PRL-receptors. The whole picture fits well with
the report by Waseda et al. [20], that PRL-rccep-
tor positive paticnts had a significantly reduced
survival rate than the PRL-rcceptor negative
group.

Therefore further investigations to show a sig-
nificant clinical role of PRL in established breast
cancer should involve new therapeutic trials. They
would require the combined administration (prefer-
ably as injectable or implantable long-acting for-
mulas) of a dopaminergic drug to inhibit PRL and
of a somatostatin analog to suppress simultancously
GH secretion. The latter hormone, which possess
biological lactogenic properties, has been shown to
be clevated in 40% of 42 breast cancer patients [21]
and to bind to PRL-receptors. Idcally the analysis
of such trials should take into account at lcast PRL
secretion (pre-, peri- and post-operative levels as
well as before, during and after therapy) and the
PRL-receptor status. One might discuss the oppor-
tunity to add or not tamoxifen to this anti-hormonal
regimen, for example in case of positive oestrogen-
receptors. In addition of being used in advanced
discase, it would also be worth testing such regimen
around mastectomy and perhaps as adjuvant ther-
apy and—why not>—in subjeccts with familial risk.
The hope is to identify at least a subgroup, perhaps
small, which would benefit of a new ‘endocrine’
treatment.
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