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Breast Cancer, Blindness and Melatonin
Michel P. Coleman and Russel J. Reiter

The hypothesis is advanced that blindness from an early age may lead to a reduced risk of breast cancer through
altered patterns of melatonin secretion by the pineal gland. The available experimental evidence in animals and
in vitro is consistent with this hypothesis. The hypothesis can be tested in humans by a simple observational
study in which the breast cancer risk in blind women is compared with that of all women. The effect of age at
onset, duration and degree of blindness could also be assessed, after adjustment for known risk factors for breast

cancer. Melatonin might prove to be a natural oncostatic agent of practical value in cancer prevention.

Eur ¥ Cancer, Vol. 28, No. 2/3, pp. 501-503, 1992.

INTRODUCTION

WE ADVANCE the hypothesis that blind women, particularly
those blind since childhood, may have a low risk of breast cancer
due to increased melatonin secretion from the pineal gland. The
role of melatonin in human cancer remains controversial, but
this hypothesis can be tested in a simple observational study.

Melatonin is a hormone produced by the pineal gland in
response to diurnal variations in light exposure. Visual percep-
tion of the light—dark cycle (the photoperiod) is required for
control of pineal melatonin synthesis. The pineal thus acts as a
neuroendocrine transducer, translating stimulation of the retina
by light into hormonal signals. Neural pathways run from the
retina via the retinohypothalamic tract to the suprachiasmatic
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nuclei, and thence, via descending axons to spinal nuclei in the
upper thoracic cord, to pre- and eventually postganglionic fibres
which innervate the pineal gland [1]. Light suppresses melatonin
secretion, and the diurnal secretion cycle peaks during darkness,
around 0200-0400 h [2]. Melatonin alters the firing rate of
the gonadotropin-releasing hormone (GnRH) pulse frequency
generator in the hypothalamus, thus reducing pituitary secretion
of gonadotropins and of prolactin and, indirectly, the secretion
of oestrogen by the gonads [3]. In mammals, melatonin has been
shown to delay puberty, suppress ovulation and reduce gonadal
steroidogenesis [4].

Light suppresses the nocturnal peak of melatonin secretion
in humans [5], too, although a higher light intensity is required
than for some mammals [6]. Seasonal variation in the photo-
period and in the diurnal rhythm of melatonin secretion may
produce endocrine effects in humans which are similar to those
in animals. Thus, in Oulu, northern Finland (65°N), where
there is 20-22 h of daylight in May-June but only 3-4 h of
daylight in November-January, melatonin secretion in women
increases and ovarian activity decreases in the dark season [7],
and reduced conception rates during the dark season have been
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reported from the northern parts of Finland, Sweden and
Norway. Seasonality of breast cancer incidence has been
reported in several populations, all with an increased frequency
during the summer months: however, although melatonin
secretion would tend to be lowest at this point, attribution of
seasonality to melatonin would suggest a surprisingly short-term
effect. In the UK, the summer increase was observed for breast
cancer in premenopausal women (aged <55), but not in older
women nor for benign breast disease at any age [8).

Two small cross-sectional studies suggest that there is an
abrupt fall of serum melatonin during pubertal development in
both boys and girls [9, 10]. Pineal calcification increases with
age; the prevalence of radiologically detected pineal calcification
in adults varies widely (5-50%), and Cohen et al. [11] have
suggested that it is correlated with breast cancer incidence,
being high in Europe and North America, and low in Japan,
although the evidence that calcification is a marker for reduced
pineal function appears to be weak [12].

Cohen et al. [11] suggested that “persons with low blood levels
of melatonin ... would be at increased risk of developing breast
cancer, and persons developing this tumour should have lower
levels of melatonin in blood and urine than unaffected persons
of similar sex, age and race” (our emphasis). They also suggested
that “melatonin, by suppression of oestrogen secretion, or
by direct inhibitory effects on breast tissue, might suppress
induction of breast cancer”. More recently, Stevens [13] has
pointed out that extremely low-frequency electric and magnetic
fields can reduce pineal melatonin secretion, at least in animals,
and that the use of electric power might increase breast cancer
risk, either directly via this effect on the pineal, or indirectly via
the retina and the sympathetic innervation of the pineal, since
electric power is often used to provide light at night, which
would also reduce melatonin secretion.

Experimental evidence is consistent with the concept of
melatonin as an oncostatic agent. In rats, the development
of mammary tumours induced by the chemical carcinogen
dimethylbenzanthracene (DMBA) is enhanced by pinealectomy
[14] and inhibited by melatonin administration [15]. This effect
is only seen if melatonin is given during the promotional
phase of tumour growth, following administration of a known
carcinogen, and is absent if melatonin is restricted to the period
when the carcinogen is given (initiation phase) [16]). Melatonin
also inhibited the growth of transplanted breast tumours in the
rat [17]. Exposure of rats to constant light for 24 h a day from
birth (described as a functional pinealectomy) increased the
incidence of mammary tumours induced by DMBA, an effect
which was sharply attenuated by daily administration of mela-
tonin [18]. Melatonin may also be immunologically active in
animals and humans. Itappears to protect mice against encephal-
omyocarditis virus and to enhance the T-cytotoxic response to
immunisation with sheep red blood cells [19], and it alters the
activity of human natural killer cells [20].

It has recently been suggested that in humans, depressed
pineal melatonin secretion might be a risk factor for both breast
cancer and melanoma [21]. Melatonin transiently increases
oestrogen-receptor (ER) binding activity in a human breast
cancer cell-line (MCF-7) in concentrations similar to the human
nocturnal peak level [22], but the long-term effect is to inhibit
oestrogen-stimulated growth [23]. Inhibition by melatonin of
the growth in virro of ER-positive human breast cancer cells is
specific, reversible and concentration-dependent: melatonin did
not inhibit the growth of an ER-positive cell line of human
endometrial cancer, and the inhibition of breast cancer cells
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observed at physiological concentrations of melatonin was absent
at both higher and lower concentrations [24]. In women with
early breast cancer, particularly in those with ER-posiuve
tumours, the nocturnal peak of melatonin secretion was lower
than that of control women [25], in line with the prediction of
Cohen et al. [11].

Melatonin may thus be a natural antagonist to the development
of some human breast cancers, particularly those that are ER-
positive. The various possible mechanisms for this include
suppression of pituitary prolactin and ovarian oestrogen, delay
of puberty and the menarche, reduction of the number of
oestrogen receptors, and attenuation of the effect of oestrogen
on breast cell growth. In direct contrast to the effect of constant
light exposure, which represents a functional pinealectomy (at
least for melatonin secretion), long-term blindness may be
associated both with longer or higher daily pulses of melatonin
and with altered periodicity of melatonin secretion. Blind
women, and especially those blind since childhood, may there-
fore have a relatively low incidence of breast cancer.

There is evidence for this proposition from animal studies.
Light deprivation reduces the incidence of DMBA-induced
mammary tumours in rats [26], while either constant light
exposure or surgical pinealectomy increase it [15]. Blinding
reduces the incidence of mammary tumours, and pinealectomy
also reverses this effect [18, 27].

The limited human data on melatonin in the blind also suggest
altered patterns of secretion. Disturbance of sleep-wake cycles
[28] and of circadian melatonin secretion [29] have been
reported. Melatonin partially corrected the disturbed
sleep—~wake cycle in one blind man [30], and in 4 men with an
intact CNS who had been blind for 30 years or more following
war injury to the eyes, higher levels and reversed-phase period-
icity of diurnal melatonin secretion were observed [31].

In summary, environmental light clearly dominates control
of the diurnal rhythm of melatonin secretion in humans, and
other regular activities such as the sleep-wake cycle and eating
patterns cannot fully replace it; melatonin secretion cycles in
the blind may be abnormally prolonged, high and/or out of
phase with the photoperiod; and finally this disturbance may
have endocrine effects in the blind such as to reduce the risk of
breast cancer.

Hahn’s recent analysis of hospital discharge records [32]
showed that among women with a discharge diagnosis of breast
cancer, the odds ratio for a mention in the record of profound
bilateral blindness was 0.57 (95% CI 0.35-0.92), compared with
women with a discharge diagnosis of coronary heart disease or
stroke (records with a mention of diabetes were excluded).
Excluding women over 65 years of age, among whom there
was no association (OR = 0.99), only two discharge records
mentioned both breast cancer and blindness, compared with
about the 5.5 expected. The available data did not allow for
control of breast cancer risk factors such as nulliparity, or of
any effect of age at onset of blindness, but the result of this
study (40% reduction in risk under age 65) is consistent with the
hypothesis, and suggests a major protective effect of blindness,
comparable with that induced by ovarian irradiation (35%) [33].
Kothari [15] even suggested that melatonin might prove useful
in the chemoprevention of breast cancer in young women at high
risk. Women who have been blind since before the menarche
constitute a group in which this suggestion could be tested in a
natural experiment.

We suggest that a retrospective cohort study of blind women,
carried out by linking a comprehensive register of blind persons
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to a long-standing cancer registry of adequate quality, would
enable the hypothesis that long-term blindness protects against
breast cancer to be tested fairly rapidly. Such a design would
allow evaluation of the age at onset and degree of blindness on
the extent of any risk reduction. A nested case-control study
would also enable evaluation of conventional risk factors for
breast cancer, such as family history, age at menarche, age at
first term birth, parity and relative weight. This study might
provide direct evidence of a réle for melatonin in the prevention
of human cancer. Melatonin might thus prove to be of value in
chemo-prevention of breast cancer in women at high risk, or
even as a component of oral contraceptives.
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