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Prolactin and Breast Cancer 

THE PAPER hy \Vang el cd. [l] addrcssrd the dcbatc 
on the possible role of prolactin (PRL) in humatt 
breast cancer. Itt rodcttts, the central role of this 
hormone in the initiation and maintrttancc of 
induced, ;,s WC11 as spontattrous, mainmar\, 
tumours is ~cll documcntcd. It sc’cms thcrcf‘orc 
likely that PRL is also involved in human hrcast 
carcino,qcncsis and cvc*t-)xmc accepts the partici- 
pation of PRI, in the gcncsis of breast cancer. 
Howcvcr. c\.idcncc against this hypothesis came 
from rtcgati1.c results itt ;I phase II clinical thcra- 
pcutic trial with the PRL inhibition by bromocryp- 
tint [ 21. It is possiblr that oral hromocryptinc did 
not suppress PRI, 1~~~1s down to zero conccn- 
tration. Furthcrmorc, bromocryptinc products a 
mild stimulation of the sccrction of growth hor- 
monc (GH), another hormone of- the lactogcnic 
family Lvhich binds to the lactogcttic rcccptors in 
mammary tissue and in human breast turnours. 
Thus, art activation of lactogcnic rcccptors in mam- 
mary tumor may ltavc bran caused by an c.lrvation 
of GH sccrction. ‘I’ltc fact that hypcrprolactinacmia 
(as induced 1)). pituitary stalk transscctiott or by- 
trcatmcttt with massi\,c doses of ocstrogcns) cattrtot 
prrvcnt tumour txyrrssion in ‘cndocrinc-scttsitivc’ 
casts, scrms also quite inconsistent with a major 
role of PRL in human breast cancer. It should bc 
rccallrd that, in some attimal models. PRL has 
hccn shown to bc. on the contrary, bcncficial, 
prrvcnting carcino,ycn-induced ncoplastic pro- 
ccsscs or inducing diffcrcntiation of the ncoplastic 
mammar)’ cpithclium and inhibition of its growth 
[ 3 1. Furthcrtnorc, cvcrt itt the cast of the DhIBA- 
induced mammary cattccr. advanced sta,qcs appear 

to bc PRL-indcpcndcnt. ‘I’hcrc csists thus thr 
possibility that PRI, might 1~ in\.ol\.cd in two 
separate proccsscs, that of carcinogcttcsis on the 
one hand and, on the other hand. that of maintrn- 
ancc (or possibly ,growth stimulation) of‘an cstab- 
lishcd breast cancer. 

hlcasurcmcnc of PRL concctttrations in women 
with brwst cancer has yicldcd conflicting: results 
which can partly bc caused by the diflicultics in 
assessing PRI, sccrction, bccausc of 111~ numerous 
factors known to influcncc its sccrction. ‘I’hcsc 
include the ocstroprogcstati\.c cxdocrinc balance. 
the time of the day or night, stress c.fY(>cts, drug 
cffccts and diet. Furthcrmorc, PRI, is sccrctcd in 
a pulsatilc episodic fashion. with a short ltalf-lift 
of about 20 min. It is thus not surprisiiq that not 
all studies found a slight but sigttificant clcvation 
of PRI, Ir\~cls itt women with f;tmilial risk fill- breast 
cancer [?-I. It should br cmphasizcd that itt studies 
with positi\,c findings, the rcportcd clr\.ationa of 
PRL concentration \vcrc quite minimal. Sittcc the 
dcvclopmrnt of human breast cancer takes many 
)xxt-s, it is, hoxvc\,cr, only those combittccl cpidcmi- 
ological and cndocrinc studies \vhich could shed 
any light ott this matter. ‘l‘hcrc is no c\idcncc 
that long-term use of ttcurolcptics itt psychiatric 
patients have incrcasrd the risk of‘ breast cattcct 
[5]. dcspitc the well documcntcd, s) stctnatic and 
cortsistcnt, induction of h~pcrprola~tirta~tnia 1)~. 
ncurolcptics. The argument that PRL sccrction 
induced by ncurolcptics ma) tx biologically in- 
active dots not hold bccausc mtxstrual (yclc dis- 
turbance and galactorrhoca arc oticn ol)scr\.cd 
in thcsc paticttts. Thrrcforc, ow has to question 
whcthrr an incrcascd PRL sccrctiott might lx the 
cause of (or an adjutant factor to) breast carcino- 
genesis or, on the contrary, bc the result of the 
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factor(s) rcsponsiblc for such carcinogen&.. Tak- 
ing into account the latter hypothesis, ocstrogcns 
could be a good candidate since it is well cstab- 
lished that PRL sccrction is directly rclatcd to the 
level of oestrogcnic stimulation. Howcvcr, the bulk 
of epidemiologic evidcncc is largely against any 
association bctwccn long-term USC of oral ocstro- 
progestative contraceptives and dcvclopment of 
breast cancer. Similarly, after rcvicwing the litcra- 
ture relating the relative risk of breast cancer to 
hormonal replacement therapy after menopause 
[6], we concluded, from the prospective studies 
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 wcrc utilized. 

Furthermore, a rcccnt study [7] has dcmon- 
strated that, after having been trcatcd for breast 
carcinoma, a subsequent pregnancy did not alter 
the prognosis of the disease. Pregnancy is not only 
characterized by hypcrprolactinacmia but also by 
massively increased sccrctions of ocstrogcns, pro- 
gestogens, human placental lactogcn (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 perphcnazinc-stimulated PRL levels after 
pregnancy. They concluded that the known protec- 
tive effect against subsequent breast cancer of an 
early first full term pregnancy may be mediated 
by this long-term dcprcssion of PRL sccrction. 
Thus, it appears that PRL per se cannot play a 
unique role in breast carcinogcncsis and that its 
effect, if any, would bc slight and mostly of a 
modulatory nature and/or perhaps at crucial scnsi- 
tive periods. Nevcrthclcss, a variety of cpidcmiol- 
ogic risk factors have been identified, which imply 
a deficient oestro-progcstativc balance with 
oestrogenic dominance. Also, high dietary 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 diet. However, thcrc 
is no evidence that these factors would incrcasc 
the risk of breast cancer through increased PRL 
secretion. 

The effects of prolactin could depend on the 
sensitivity of the mammary epithelium and/or on 
its state of development. Prolactin could be protcc- 
tivc 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 role on differentiation for 
lactogenesis. 

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

to PRL that is biologically active, especially with 
relcvancc to the growth of human breast cpi- 
thelium. As cxtcnsivcly rcvicwcd rcccntly by 
Subramanian and Gala [lo], circulating PRL is 
quite hctcrogcncous: besides the classical, mono- 
mcric, ‘littlc’ 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 strum is little 
PRL but shifts in the proportions of PRL hctcro- 
gcncity have been rcportcd under a number of 
physiological, pathological and experimental con- 
ditions: pregnancy, sleep-induced rise in PRL, 
TRH-induced plasma PRL increase, prolactinoma 
or acromcgaly patients, glucose tolerance test, 
galactorrhoca dcspitc normal prolactin levels, 
normal menstrual and gonadal function in pres- 
cncc of high PRL lcvcls. Thcsc PRL variants gcn- 
crally exhibit comparable activity in classical 
radioimmunoassays, with parallel inhibition 
curves. Thus, shifts in PRL hcterogcneity would 
remain undetected using routine radioimmunoas- 
says. Although it results from some studies that the 
various forms of PRL exhibit comparable binding 
affinity to mcmbranc receptors, most of the cvi- 
dcncc is in favour of less bioactivity for the large 
molecular weight variants of PRL, especially in 
studies using a true bioassay (Nbp lymphoma 
cells). 

In animals, PRL size hctcrogcncity has been 
corrclatcd with high or low incidcncc of spon- 
tancous mammary tumours, and with high or low 
susceptibility to mammary tumourigcncsis by 
chemical carcinogens. It is striking that the same 
hctcrogcneity shift-namely a greater percentage 
of high molecular weight forms-has been found 
in subjects with breast cancer [lo] and in mice 
strains with a high incidence of mammary 
tumours. 

In addition, smaller fragments of the PRL mol- 
cculc can also bc found in the circulation. In the 
rat, a 16 K polypeptidc clcavcd PRL was reported 
to exhibit a significant in viva stimulatory effect 
upon DNA synthesis and ccl1 division of mammary 
cpithclial cells [ 121. Th crcforc, efforts should be 
placed upon confirmation of its existence and of 
its specific mitogcnic activity in the human, as well 
as on the devclopmcnt 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 lactogcnic 
hormones, based on the Nbp lymphoma cells cul- 
ture. Nevcrthclcss, using this assay, Love and Rose 
[ 131 found elcvatcd bioactivc ‘PRL’, up to 15 times 
the RIA levels, in tight women who had at lcast 
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two first-dcgrec rclativcs with breast cancer and a 
history of familial breast cancer. Their conclusion, 
that a mitogcnic ‘PRL’ spccics not rccognizcd by 
RIA is clcvatcd in a homogcncous subset of women 
at risk for familial breast cancer, strongly supports 
a possible promotional or pcrmissivc role for ‘PRL’ 
in the induction of breast cancer, at least in scnsi- 
ti1.c subjects and perhaps at privilcgcd periods of 
life. Thcsc data need, howcvcr, confirmation by 
others, as well as cxtcnsion to other risk factors 
and to patients with actual breast cancer. 

Using the classical RIA for PRL, Wang el al. 
[ 1 ] have rcportcd in patients with opcrablc breast 
cancer highly significantly clcvatcd PRL levels 10 
days after mastectomy, as compared to prcopcrat- 
ivc lcvcls, with normalization at 3-l 2 months post- 
opcrati\,cly. The incrcascd PRL lcvcl at 10 days 
cannot be attributed either to stress at surgery or 
to the drugs used for prcmcdication, anarsthcsia 
and analgesia. The likely cause of this incrcasc has 
brcn clearly missed and cvcn not discussed by 
\Vang P/ al. [ 11. 7’11~ normalization of PRL lcvcls at 
3 months and up to 12 months, suggests, howcvcr, 
that it was the surgical procedure itself and not 
the discasc which was in some way rcsponsiblc. 
.As is well documcntcd, any kind of chest wall 
injury (surgical, traumatic or viral) can induct 
transiently the occurrence of galactorrhoca which 
is due to a transient hyperprolactinaemia. This 
hypcrprolactinaemia is thought to be induced by 
stimulation of the ncurogcnic component of the 
suckling-induced mechanism leading to increased 
PRL sccrction during lactation. This matter was 
rcccntly revicwcd by Holtkamp et al. [ 141, who 
clrarly dcmonstratcd such clcvatcd PRL lcvcls, up 
to 30 days after mastectomy but not after tumour- 
ectomy (cvcn for a malignant breast lesion). Nevcr- 
thclcss. Wang e/ al. [l] identified subgroups of 
patients in which either prcopcrativc and/or post- 
operati\,c PRL lcvcls wcrc significantly correlated 
to survival: in all casts, the least favourablc prog- 
nosis was associated with the highest PRL lcvcls. 
This gcncral trend has been confirmed by Dowsctt 
e/ al. [ 151 in rarly discasc, as well as in advanced 
discasc. by Dowsctt et al. [ 161 and by Holtkamp 
el al. [ 171. The higher the PRL lcvcl prior to 
trcatmcnt, the less probability of response to cndo- 
crine trcatmcnt or cvrcn to chcmothcrapy; furthcr- 
more, hypcrprolactinacmic patients cxpcricncing 
remission aftrr chcmothcrapy cxhibitcd a return of 
their PRL to normal. All these data would thus 
indicate cithrr that PRL might be significant in 
the support of breast cancer growth in viva (and for 
cxamplr cnhancc the survival of cells disseminated 

at operation) and/or convcrsrly that hyprrprolacti- 

naemia might be only a conscqucncc, by an 
unknown mechanism, of the progression of the 
discasc. The possibilities should thcrcforc bc 
cxplorcd that aggressive breast cancer would bc 
associated with the sccrction of an unknown factor 

acting at the hypothalamo-pituitary lcvcl to 
cnhancc PRI. sccrction, or prrhaps that the 
tumour itself sccrctcs PRL. 

The hypothesis that PRL might support the 
growth of breast cancer in viva is indeed supported 
by in vilro cxpcrimcnts, as rcvicwcd and confirmed 
by Pcyrat el al. [ 181: physiological concentrations 
of PRI, can promotc the growth as well as DNA 
synthesis of human breast cancer cells in a small 
proportion (1%16%) of casts. The prcrcquisitc for 
action of a peptidic hormone is to bind to a specific 
mcmbranc rcccptor: such PRL-rcccptors arc 
indeed prcscnt in about 19% of the casts of human 
breast cancer [19]. Furthcrmorc Pcyrat e[ al. 
[ 181 reported that in vitro stimulation of DNA syn- 
thesis by PRL ncvcr occurred in the abscncc of 
PRL-rcccptors. The whole picture fits wrll with 
the report by W’ascda et al. [20], that PRL-rcccp- 
tor positive patients had a significantly rcduccd 
survival rate than the PRL-rcccptor ncgativc 
group. 

Therefore further investigations to show a sig- 
nificant clinical role of PRL in established breast 
cancer should involve new thcrapcutic trials. They 
would require the combined administration (prefcr- 
ably as injcctablc or implantablc long-acting for- 
mulas) of a dopaminergic drug to inhibit PRL and 
ofa somatostatin analog to suppress simultaneously 
GH secretion. The latter hormonr, vvhich possess 
biological lactogenic properties, has brcn shown to 
be elevated in 40% of42 breast cancer patients 1211 
and to bind to PRL-rcccptors. Ideally the analysis 
of such trials should take into account at lcast PRL 
secretion (pre-, peri- and post-operativr lcvcls as 
well as before, during and after therapy) and the 
PRL-receptor status. One might discuss the oppor- 
tunity to add or not tamoxifcn to this anti-hormonal 
regimen, for example in case of positive ocstrogcn- 
receptors. In addition of being used in advanced 
disease, it would also be worth testing such regimen 
around mastectomy and perhaps as adjuvant ther- 
apy and-why not?-in subjects with familial risk. 
The hope is to identify at least a subgroup. perhaps 
small, which would bcncfit of a nc‘w ‘cndocrinc’ 
treatment. 
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