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Abstract 
 

Pineal hormone melatonin is the mediator of physiological adaptation to external 

light, and to the day and night rhythms of activity and rest. It seems to be a natural 

hormone to facilitate sleep as melatonin secretion is physiologically increased in darkness 

at night being associated with decreased hormonal and metabolic activities.  

Immigrants from low cancer incidence regions to northern high-incidence areas 

might exhibit similarly higher or excessive cancer risk as compared with the inhabitants 

of their adoptive country. Additional cancer risk may be conferred by incongruence 

between their dark pigmentation and the poor light exposure of foreign environment. 

Many studies established the racial/ethnic disparities in the risk and biology of female 

breast cancer in United States between African-American and Caucasian women. 

Mammary tumors in black women are diagnosed at earlier age, and are associated with 

higher rate of mortality as compared with cancers of white cases. Poor light exposure 

associated melatonin overproduction may explain the deleterious metabolic and hormonal 

alterations; such as insulin-resistance, deficiencies of estrogen, thyroxin and vitamin-D 

conferring excessive cancer risk. The more northern the location of an adoptive country 

the higher the cancer risk for dark skinned immigrants.  

Recognition of the pivotal role of ideal light exposure in human health may supply 

new insight into the process of carcinogenesis. Deficient light exposure and increased 

melatonin level exhibit thorough interplay with systemic cancer risk factors and these 

correlations illuminate many apparently controversial associations between cancer 

incidence and hormonal disorders. Moreover, correlations between darkness associated 
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hormonal imbalance and human malignancies supply effective new strategies for primary 

cancer prevention.  

 

 

Introduction 
 

Examinations on overall cancer morbidity and mortality data in European countries 

revealed conspicuous geographic differences between male and female cases. Countries with 

highest male cancer incidence and mortality do not exhibit accumulation in special 

geographic locations, while among countries with highest female overall cancer morbidity 

and mortality, northern regions are conspicuously highly represented, such as; Denmark, 

Iceland, Norway and Sweden [1]. Common risk factors may affect both sexes but women 

have peculiar susceptibility to certain cancerogenic agents in northern regions owing to their 

special hormonal and metabolic features [2]. 

In the middle of past century, high incidence of oral cancer among Swedish women as 

compared with Americans was established but no causal explanation could be found for this 

special cancer risk in northern region [3]. Risk for breast cancer is significantly high in the 

northern regions of America and Europe, whereas in Asia and Africa it is conspicuously low. 

Incidence and mortality rates of breast cancer are five times higher in the United States than 

in Japan [4]. 

Source of differences in the incidence and mortality rates of breast cancer among 

countries seem to be both genetic and environmental. Genetic adaptation to a given 

geographic environment may be a long lasting process and biologic selection can have a great 

role in it. Migration of people shows a typical trend from Southern, low cancer incidence 

regions to Northern, high incidence areas, which are economically highly developed. 

Immigrants tend to acquire the cancer incidence rates of their adoptive country, which may 

mainly be attributed to environmental factors [4]. The acquired excessive cancer incidence 

and mortality rates of dark skinned immigrants might be explained by the incongruence 

between their dark pigmentation and the light deficient environment. 

Many studies established the racial/ethnic disparities in the risk and nature of female 

breast cancer in United States between African-American and Caucasian women [5]. 

Mammary cancers in black skinned women are diagnosed at an earlier age, their tumors are 

more aggressive, showing a lower grade of differentiation and the disease exhibits a higher 

rate of mortality as compared with white cases. Studies suggesting socioeconomic, 

nutritional, anthropometric, and inherited genetic differences between African-American and 

Caucasian women were unable to supply confirmatory results [6].  

The present study compiles data on differences in breast cancer risk and tumor 

progression between Afro-American and Caucasian American women based on the results of 

case-control, prospective and meta-analytic investigations. High acquired cancer risk of dark 

skinned immigrants in northern countries and Afro-American cases was compared and 

seemed to exhibit close parallelism. 
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Dysparities between African-American and  
White American Women in Breast Cancer 

Incidence and Mortality  
 

Among African-American (AA) women, breast cancers exhibit a higher prevalence and 

are more often diagnosed at an earlier age as compared with white American (WA) cases [5]. 

There are well-known disparities in tumor biology as well. In AA women mammary tumors 

are strongly progressive, exhibit lower differentiation and a higher incidence rate of triple 

negativity as compared with white cases [7]. Tumor recurrence rate, metastatic spread and 

mortality are all disadvantageous in AA women as compared with either Caucasian or Asian 

groups in America [5, 8, 9]. In a review of twenty-six research articles, the effect of nutrition, 

lifestyle and socioeconomic factors were examined in AA and WA cases in correlation with 

breast cancer incidence. In AA women these parameters were not definitely distinct from 

those observed in white women [6]. 

Identification of differentially expressed genes in breast tumors from AA women was 

compared with those of Caucasian cases. Despite similar pathological characteristics of 

tumors, molecular profiles exhibited differentially expressed genes in the two ethnic groups 

of patients, including CRYBB2, PSPHL and SOS1. These genes are involved in cellular 

growth, differentiation, tumor invasion, metastasis and immune response, thus may 

presumably contribute to the poor outcome of mammary cancer in AA women [10]. 

Further studies tried to explain the race and ethnicity disparities in breast cancer cases 

with the delayed treatment of tumors in black cases [11]. There were differences between 

black and white women in receiving adjuvant chemotherapy and radiotherapy following 

tumor removal. Higher risk of mortality in black women as compared to whites was found 

only in those receiving no chemotherapy [12], but these treatment differences might be 

sporadic and don’t explain the disadvantageous morbidity and mortality data of AA women. 

 

 

Excessive Cancer Risk of African-Americans and 
Dark Skinned Immigrants in Northern  

Geographic Regions 
 

Poor light exposure in northern regions means a presumable cancer risk factor for their 

inhabitants, particularly for women [13]. Predominance of blond, blue eyed, white skinned 

people in northern regions seems to be a compensatory biological selection as the low level of 

pigmentation permits more light to pass with higher intensity in case of low exposure to 

environmental light.  

Overall cancer morbidity and mortality in Europe exhibited a conspicuously high rate in 

northern countries among female cases, but not among men [1]. In Northern countries the 

excessive cancer risk of women as compared with men suggests that the hormonal system of 

female cases is more sensitive to northern specific risk factors, such as darkness. In Northern 

Sweden, studies on correlations between obesity and overall cancer risk showed that obese 

women had a 29.5% excess of risk for developing any malignancy, whereas in obese men 

there was no significant association between BMI and overall cancer risk [14]. Breast cancer 
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mortality rates were historically lower in the South as compared with the Northeast of United 

States [15].  

Immigrants from southern, low cancer incidence regions to high-incidence northern areas 

might exhibit similarly increased risk as compared with the inhabitants of their adoptive 

country, which may be explained by their common environmental factors [4]. By contrast, 

dark skinned immigrants have markedly higher cancer risk as compared with the natives of 

northern countries [16, 17]. This excessive risk may be conferred by incongruence between 

their strong pigmentation and the low environmental light exposure. 

Studies on dark skinned immigrants may provide valuable insight into the environmental 

etiology of cancer. In Sweden median age at the diagnosis of nasopharyngeal carcinoma (NC) 

was 63 years among Swedes and 55 years among immigrants from South showing a higher 

risk of the latter group. In black skinned immigrants from North Africa, male cases exhibited 

highly increased risk (12.4) for NC, whereas women showed extremely high risk (34.7). 

Among brown skinned Asian Arabic male cases, there was an excessive risk for NC (4.9) and 

the risk was more than double (10.9) in women [16]. This valuable study reveals that the 

darker the skin of immigrants the higher their cancer risk in Sweden. Moreover, women 

exhibit much higher cancer risk as compared with men in each skin color category.  

Correlations between ethnicity and age at the time of breast cancer diagnosis were 

studied on immigrants in Sweden as well. The results showed that in many immigrant groups 

from South the diagnostic age is earlier (<50) than in natives of Sweden (>50 years) 

suggesting that true biological factors underlie the differences [17]. 

Cancer initiation requires a long term exposition to carcinogenic agents. When the patient 

is debilitated by diverse endocrine defects; such as in cases of black skinned people living in 

northern regions, the defense mechanisms are weaker and tumor initiation may come earlier. 

In cases of clinically diagnosed malignancies the imbalance of hormonal mechanisms will 

disadvantageously affect both the tumor progression and the outcome of the disease. 

Interaction between poor light exposure and excessive defense against light and sunshine 

by high pigmentation appears to be strong cancer risk factor both among African-Americans 

and other dark-skinned immigrants in northern countries. This strong correlation seems to be 

controversial to the wide-spread concept that excessive light exposure leads to an endocrine 

disruption and increased breast cancer risk via impaired pineal secretion of melatonin [18]. 

 

 

Correlations between Excessive Melatonin Level, 
Other Endocrine Alterations and Cancer Risk 

 

Pineal hormone melatonin is the mediator of physiological adaptation to external light, as 

well as to the day and night rhythms of activity and rest [19]. It seems to be a natural hormone 

that facilitates sleep as melatonin secretion is physiologically increased in darkness at night 

being associated with decreased hormonal and metabolic activities. Melatonin administration 

reduces serum estradiol and thyroxin levels, suggesting that pineal gland is a common neural 

site that modulates both neuroendocrine-gonadal and neuroendocrine-thyroid axes [20]. 

Excessive melatonin synthesis has important role in the inhibition of reproductive 

capacity. Melatonin administration may have contraceptive impact in case of female cats by 

suppression of gonadotropin releasing hormone (GnRH) production [21]. Conversely, in male 
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cases, hypogonadism mediated by acquired GnRH deficiency is associated with melatonin 

hypersecretion [22]. In humans, melatonin synthesis is intense during the overnight fasting 

period, and insulin release is decreased by the inhibiting action of excessive melatonin levels 

[23]. This suggests that light deficiency associated high melatonin activity may be causally 

linked to an elevated risk of type 2 diabetes.  

  

 

Correlations between Melatonin Overproduction and Insulin Resistance 
 

Involvement of melatonin in the development of insulin resistance and diabetes is poorly 

understood, whereas there are evidences for its important role in the regulation of glucose 

uptake [24]. In postmenopausal women melatonin administration reduced their glucose 

tolerance and provoked insulin resistance [25]. These observations correctly reflect the 

decreased insulin sensitivity in correlation with melatonin excess, which means an increased 

cancer risk particularly for female breast. By contrast, experimental results on rodents 

suggested antidiabetogenic effects of melatonin treatment [26, 27], improved glucose 

tolerance and insulin sensitivity in obese diabetic mice [26, 27, 28]. On the other hand, 

pinealectomy or a removal of melatonin receptors provoked insulin resistance in mice  

[29, 30].  

Melatonin may inversely regulate the day and night changes of glucose uptake and 

insulin sensitivity in rodents and humans [24]. In a daily active phase (for rodents at night) 

melatonin level is low resulting in increased insulin secretion and glucose uptake as well as 

higher estrogen and thyroxin levels. During inactivity at night (for rodents daytime) higher 

melatonin level may be associated with decreased glucose uptake, lower insulin secretion and 

decreased circulating estrogen and thyroxin levels. 

Melatonin has important impact on diabetes-related metabolic and hormonal disorders 

[23]. Insulin resistant states, such as metabolic syndrome and type-2 diabetes are in close 

correlation with carcinogenesis [31-36], and breast cancer risk is particularly closely 

associated with these hormonal and metabolic disorders [37-45]. 

Higher prevalence of metabolic syndrome and type-2 diabetes was observed among 

African-American women with diagnosed breast cancer as compared with Caucasian cancer 

cases [41,46-48]. High plasma insulin concentrations in insulin resistance are associated with 

alterations in sexual steroid hormone levels as well. There was a significant direct correlation 

between hyperinsulinism and excessive free testosterone level in young African-American 

women [47]. Increased prevalence of hyperinsulinemia and the associated relative androgen 

excess in premenopausal African-American women may have a great role in their excessive 

breast cancer risk [33, 34, 49].  

Visceral obesity is in close correlation with insulin resistance. Obesity and especially the 

fat deposition on the upper body is more frequent among African-American women and it can 

partly explain the higher risk and worse prognosis of breast cancer as compared with 

Caucasian cases [46, 50]. In a study in Los Angeles, associations between BMI defined 

obesity and breast cancer proved to be significant only among African-American women and 

was especially significant among postmenopausal cases [51]. These data suggest that obesity 

and ageing mean higher breast cancer risk for black skinned women as compared with whites 

in America.  
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Melatonin Excess Suppresses the Synthesis and Signaling Pathways of 
Estrogen 

 

Estrogen and its signal transduction pathways are the chief regulators of cell 

proliferation. Embryonic development well demonstrates the omnipotent actions of estrogen 

[33]. High estrogen levels in pregnant women might ensure the safety of explosion-like cell 

proliferation in the developing embryonic tissues due to the predominance of estrogen 

receptor alpha (ERα) signaling pathways. When growth should be stopped, the cessation of 

mitotic activity results in a dynamic equilibrium of cell number conducted by a concomitant 

activation of both receptor isoforms (ERα and ERβ). Conversely, by the predominance of 

ERβ activity, a stimulation of apoptotic cell death may induce involution in embryonic 

structures, which have lost their function. Estrogen deficiency or disorders in estrogen-

signaling pathways may elicit a breakdown of the exquisite surveillance of gene regulation 

and results in cancer initiation [52, 53]. 

Presumed oncostatic actions of melatonin are predominantly based on the suppression of 

estrogen-signaling by several pathways [54, 55, 56, 57]. Melatonin down-regulates the 

hypothalamic-pituitary reproductive axis by an indirect neuroendocrine mechanism resulting 

in reduction of circulating gonadal estrogens [20, 54]. Melatonin interacts with both 

membrane associated and nuclear estrogen receptors (ERs) and blocks preferentially the ERα 

isoform [58]. In tumor cell culture, membrane-bound melatonin receptors confer 

antiestrogenic effects by suppression of ER expression [59]. In case of mammary tumor cells, 

melatonin interferes with the 3 of nuclear ERs as well, thus behaving as a selective estrogen 

receptor inhibitor [60-63]. Melatonin may also inhibit the expression and activity of 

aromatases, the enzymes responsible for the local tissular synthesis of estrogens, thus 

behaving as a selective enzyme inhibitor [57].   

In hamsters, daily melatonin injections significantly reduced the circulatory serum level 

of estradiol, rendered female animals acyclic and suppressed their reproductive capacity [20]. 

Melatonin administration in rats resulted in significant reduction in the number of uterine 

estrogen receptors, which justifies further counteraction with estrogen effect [64]. On the 

other hand, estrogen administration exhibited an inhibitory effect on nocturnal melatonin 

synthesis in peripubertal female rats [65]. 

Clinical investigations support the finding that in women suffering from highly hormone 

associated tumors; such as breast or endometrial cancer, melatonin levels are depressed [66, 

67]. These findings are strongly influenced by the fact that melatonin secretion is 

continuously decreasing with aging to about half of the values seen in young people [68, 69]. 

Decreased melatonin level in women with breast and endometrial cancers may be a defensive 

contraregulatory effect, since such women generally exhibit insulin resistance and/or 

defective estrogen signaling [52]. The reactively decreased melatonin level in these 

metabolically and hormonally challenged women may improve the hormonal imbalance, 

while exogenous melatonin supplementation would further suppress the circulating level and 

signaling pathways of estrogens.  

All clinical and experimental results support the physiologic counteraction between 

melatonin and estrogen effects but do not justify protection of the strong antiestrogenic 

impact of melatonin against hormone related cancers. In both healthy and pathologic states 

the majority of hormones are at levels that closely adapt to day/night changes through 

melatonin dependent synchronization [23].  
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Breast cancer risk is increasing with age. In the United States 75% of women with breast 

cancer are older than age 50 [4]. Recent clinical and epidemiological results suggest that 

healthy hormonal equilibrium and fertility are protective against breast cancer in 

premenopausal women [33, 70]. In estrogen deficient postmenopausal cases, hormone 

replacement therapy improves metabolic and hormonal equilibrium and may decrease the risk 

of breast cancer [33, 49, 70], while exogenous melatonin administration may deepen the 

imbalance of hormonal functions.   

In dark skinned American women, hyperinsulinism and defective estrogen signaling are 

associated with excessive melatonin synthesis, which are high cancer risks for female breast. 

These hormonal alterations might contribute to their increased breast cancer risk [47, 49]. 

 

 

Excessive Melatonin Synthesis and Suppressed Thyroid Function 
 

Melatonin administration induces the suppression of thyroid function in animal 

experiments and in clinical examinations [20]. In melatonin administered hamsters serum 

thyroxin level was reduced to near half that of untreated control animals. Prolonged melatonin 

treatment in the perimenopausal and early postmenopausal period of women produced a 

decrease in luteinizing hormone, depressed estradiol level and hypothyroidism [69]. Among 

patients with hypothyroidism, higher serum melatonin levels, total nocturnal melatonin 

secretion and urinary melatonin excretion were found as compared with normal control 

individuals [71].  

In a population based study, patients without clinical evidence of thyroid disease were 

examined to determine whether race or age may influence the serum levels of TSH and free 

thyroxin (fT4). Mean fT4 value was significantly lower in blacks than in whites, which 

reveals the wide-spread subclinical hypothyroidism in African-American women [72]. 

Coincidence of thyroid disorders and breast cancer has long been a subject of debate. 

Although no convincing evidence exists regarding the causal role for overt thyroid disease in 

breast cancer, the preponderance of published works favors an association with 

hypothyroidism [73]. Incidences of thyroid diseases were investigated in patients with breast 

cancer and age-matched tumor free control individuals. The results indicated an increased 

prevalence of both autoimmune and non-autoimmune thyroid diseases in breast cancer 

patients [74]. In a prospective study, hypothyroidism and low serum FT4 values exhibited 

direct correlation with increased breast cancer risk in postmenopausal women [75]. In animal 

experiments hypothyroidism enhanced the invasiveness of breast cancer xenografts and 

accelerated the development of metastases as well [76]. Even subclinical hypothyroidism may 

increase the expression of thyroid hormone receptor by means of feed back mechanism. High 

receptor concentration in mammary tissue samples proved to be an early indicator of high risk 

for breast cancer [77]. These associations suggest that low free thyroxin level in black 

skinned American women may be an additional factor resulting in their excessive breast 

cancer risk. 

Hypothyroidism has a statistically significant relationship with recurrent pregnancy loss 

in the first trimester [78], suggesting that insufficient thyroid function exhibits correlation 

with defective estrogen signaling pathway. This association may be a newly revealed link 

between hypothyroidism and breast cancer risk. 
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Melatonin Excess Related Vitamin D Deficiency 
 

Melatonin production is enhanced in the darkness at night, whereas vitamin D synthesis 

is associated with the UV-B spectrum of sunshine. These correlations suggest at least partially 

opposite actions of these bioactive compounds. 

Vitamin D has beneficial musculoskeletal effects and crucial extraskeletal ones as well 

[79]. Vitamin D generates antimicrobial peptide synthesis within epithelial layers of barrier 

sites, i.e. the respiratory tract, the gastrointestinal tract and skin [80]. Recent prospective 

studies have shown inverse correlations between serum vitamin D levels and all-cause 

mortality [81]. In Nordic countries increasing serum vitamin D levels from oral 

supplementation or ultraviolet-B irradiance mean a marked health benefit [82].  

Vitamin D improves insulin sensitivity, and its deficiency has been associated with the 

onset and progression of type-2 diabetes mellitus. Vitamin D3 supplementation might provide 

a public health measure in preventing or delaying the manifestation of diabetes [83]. 

Overweight and obese people are insulin resistant and they exhibit lower circulating vitamin 

D level as compared with cases with normal weight [84]. Vitamin D deficiency is common in 

children in the United States and is significantly more prevalent in obese children [85].  

Vitamin D has important roles in the reproductive health of women. Recently, there are 

literary evidences that vitamin D status influences female fertility and pregnancy outcomes. 

Low levels of circulatory vitamin D are associated with impaired fertility, polycystic ovarian 

syndrome, preterm birth and gestational diabetes in women suggesting a defective estrogen 

signaling pathway in the background. Vitamin D supplementation improves fertility in 

anovulatory women [86]. 

Vitamin D was shown to induce antiproliferative effects on tumors. In normal and 

malignant epithelial mammary cells vitamin D has been shown to inhibit pathologic cell 

proliferation and promote differentiation and apoptosis. Vitamin D deficiency means an 

increased risk for many cancer types such as; the malignancies of breast, colon, prostate, and 

pancreas [87, 88]. In cancer patients vitamin D deficiency is associated with a worsening of 

the prognosis [89]. Vitamin D supplementation was associated with decreased breast cancer 

incidence, particularly among older postmenopausal women having higher breast cancer risk 

[90].  

 Correlations between the epidemiology of vitamin D supply, cancer incidence and 

mortality were studied in the United States [84]. Higher rates of total cancer mortality were 

observed in regions with less UV-B radiation and among dark-skinned African-American 

people. A possible role of serum vitamin D3 level emerged in health disparities in black and 

white cases in United States. Significantly higher ratios of mortality rates for African-

Americans to Caucasians were observed for female breast cancer, colorectal cancer, 

cardiovascular disease and all-cause mortality rate [90].  

African-American population exhibits a widespread vitamin D deficiency, which 

suggests that adequate replacement may be an important public health measure for reduction 

of race-related disparities in breast cancer incidence [48, 91]. 
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Correlations among Light Exposure, Melatonin 
Level and Breast Cancer Risk 

 
In metropolitan inhabitants ―excessive electric light‖ exposure at night was supposed to 

impair the pineal secretion of melatonin [18, 92]. The ―endocrine disruption‖ hypothesis 

presumed exposure to artificial light at night as a carcinogenic impact by means of defective 

melatonin synthesis and high circulatory estrogen levels [19, 92]. The hypothesis seemed to 

be one of the explanations for increased breast cancer risk in highly industrialized regions 

[93]. However, this concept disregards that electric light at night maybe only a tiny fragment 

of daylight and sunshine. Moreover, people, staying up the whole night must sleep during the 

day, resulting in a severe loss of light exposure rather than an excess. This may be the real 

explanation for their increased cancer risk. Nevertheless, spread of ―western lifestyle‖ and 

increased prevalence of insulin resistance and obesity in highly developed countries might be 

additional high risk for the cancers of breast and other hormone-related sites.  

 Among female night shift workers an increased breast cancer risk has been observed by 

several studies [94-97]. This excessive risk was mistakenly attributed to high artificial light 

exposure at night, presumed defective melatonin secretion and the associated high circulatory 

estrogen level [98]. However, artificial light at night is negligible in comparison with daylight 

and female night shift workers sleep during the day. They have a serious deficit of natural 

light exposure and might suffer of excessive melatonin production with associated hormonal 

alterations. These systemic disorders really justify their highly increased risk for breast cancer 

[13].  

Several studies suggest that visual impairment and blindness in women should exhibit 

lower risk for breast cancer in correlation with their increased melatonin and decreased 

estrogen levels [19, 99-102]. These results suggest a shocking association that blindness 

would be advantageous for women to avoid hormone-related cancers. However, the 

predominance of blond, white skinned and blue eyed persons in northern regions seems to be 

a compensatory biological selection in case of low exposure to environmental light. This fact 

justifies that daylight and sunshine are necessary physiological stimuli for human beings and 

blindness or visual disability may not be associated with beneficial anticancer capacity.  

Taken together, pineal hormone, melatonin seems to be a very important regulator, which 

harmonizes the diurnal cycles of metabolic and hormonal equilibrium depending on the light 

exposure and physical activity of living creatures. Darkness and excessive melatonin 

synthesis results in low estrogen and vitamin D levels, insulin resistance and hypothyroidism, 

which all seem to be systemic risk factors for cancer.  

 

 

Review of Melatonin Use As Nutritional 
Supplement 

  

Discovery of melatonin was published in 1960 by American physician Aaron B. Lerner 

and his colleagues at Yale University of Medicine [103]. Melatonin is a hormone synthesized 

naturally by the pineal gland in response to darkness. Diurnal changes in melatonin level 

mediate physiological adaptation to the changes in environmental light, as well as to the day 
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and night rhythms of activity and rest [19].  Effects of melatonin have been studied since its 

discovery, and in the 1990s synthetic melatonin became available as a nutritional supplement.  

Melatonin supplements are frequently recommended for sleep disorders, involving 

disturbed sleep cycles caused by irregular night shift work. People who have sleeping troubles 

frequently exhibit low melatonin levels and in such cases melatonin treatment is a top choice 

[104]. There is a high demand for sleep aids in the U.S. The National Health Interview 

Survey found 1.6 million US adults, who were using sleep aids for insomnia in 2007. 

According to certain studies melatonin may be recommended for children as well who suffer 

from insomnia related to autism, mental retardation and disorders of the central nervous 

system [105]. Nevertheless, children and adolescents should not use long term melatonin 

supplementation as it may suppress the function of other hormones and interfere with 

development at young age. 

Preliminary research has shown that melatonin supplements may help the insomnia in 

older adults and elderly people who are stopping benzodiazepine administration [106]. 

Physiologic, age-related decrease in melatonin synthesis exhibits strong parallelism with 

decline in sexual steroid and thyroxin production in case of older patients [107, 108] 

exhibiting decreased sexual and physical activities. In elderly cases, long term exogenous 

melatonin supplementation may result in further decrease in levels of antagonistic hormones 

and may induce stronger alteration in hormonal equilibrium instead of restoration. 

Melatonin treatment seems to be ineffective in changing sleep schedules among night 

shift workers. Considering the relatively weak associations between light at night and 

decrease in melatonin levels, multiple factors may be operating along the pathway between 

night shift work and adverse health consequences [109].     

Melatonin has pivotal role in the regulation of hormonal equilibrium, particularly in 

women. Melatonin administration may postpone the start of menstruation, influences the 

length of ovulatory cycles and the onset of menopause [110]. All these activities of melatonin 

supplements are in close correlation with their strong antagonistic effects on estrogen 

signaling. Melatonin supplements should be avoided in pregnancy, during breastfeeding, and 

when women are trying to conceive. Exogenous hormone use, such as birth control pills 

increases circulating melatonin levels until achieving a new hormonal equilibrium. 

Melatonin suppresses the synthesis of thyroid hormones. Under conditions of constant 

darkness, reduced plasma T4 concentrations were observed, accompanied by lower thyroid 

weight in squirrels. Conversely, an enhanced thyroid function was found after pinealectomy 

[111]. In middle aged or older patients with symptom-free subclinical hypothyroidism, 

melatonin supplements may provoke the manifestation of overt disease.  

Melatonin treatment decreases insulin secretion and insulin sensitivity. In middle aged 

women, melatonin administration reduced their glucose tolerance and increased blood sugar 

levels [25]. In patients with type 2 diabetes, melatonin supplements may counteract the 

effectiveness of diabetes medication. Since melatonin provokes insulin resistance and may 

also cause blood vessel constriction, its administration could be dangerous for hypertensive 

people or those suffering from cardiovascular disease.   

Recently, melatonin administration is increasingly suggested for breast cancer therapy 

because of its strong antiestrogenic impact [112]. Clinical investigations support that in 

women with hormone dependent tumors; such as breast or endometrial cancers, melatonin 

levels are typically decreased [66, 67]. Similarly, men with prostate cancer usually exhibit 

lower melatonin levels than tumor free male control cases. Decreased melatonin level in 
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patients with hormone dependent tumors may be attributed to adaptive synchronization with 

the defective synthesis of insulin, estrogen and thyroxin, which alterations are frequent is 

women with breast cancer [113]. Exogenous melatonin administration may cause further 

imbalance in all hormonal activities of patients with tumors instead of improvement. 

 

 

Conclusion 
 

Literary data on geographic differences in cancer incidence suggest that darkness in 

northern countries is a gender-related risk for malignancies, particularly among women. 

Increased cancer morbidity and mortality in northern regions strongly suggest that light and 

sunshine exposition have important beneficial role in the maintenance of metabolic and 

endocrine equilibrium. By contrast, literary data suggest an endocrine disruption caused by 

high estrogen level in light and a beneficial anticancer capacity of long-term darkness. These 

assumptions are based on the concept that estrogen has carcinogenic capacity, especially on 

highly hormone responsive organs. 

Results of experimental and epidemiological studies exhibit strong correlations between 

melatonin secretion and the equilibrium of circulatory hormone levels. Health and longevity 

require a balance and harmony among hormonal signals. Complexity of the endocrine system 

supplies the high regulation of the proliferative activity of different cell types depending on 

the nature of temporary intra- and extracellular stimuli.  

Literary data on correlations between hormonal disorders and cancer risk are fairly 

controversial. Overproduction of peptide hormones, such as growth hormone, insulin and 

insulin-like growth factors, interacting simply with cell membrane receptors, has proven 

tumor inducing capacity. Another group of hormones, including estrogens, thyroids and 

vitamin D, has both genomic intranuclear and non-genomic membrane-associated receptor 

signals, thus they have complex roles in all basic cellular functions. Recent results suggest 

that defective synthesis of these latter hormones or alterations in their signal transduction 

pathways may equally disturb metabolic processes, reproduction and the regulation of cell 

proliferation. 

Recognition of the pivotal role of ideal light exposure in human health may supply new 

insight into the process of carcinogenesis. Deficient light exposure associated high melatonin 

level exhibits thorough interplay with hormonal cancer risk factors. These correlations 

illuminate many apparently controversial associations between cancer incidence and 

hormonal disorders. Moreover, correlations between darkness associated hormonal imbalance 

and human malignancies supply effective new strategies for primary cancer prevention.  
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