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0BMelatonin, its role in health maintenance, and the effects of EMFs 
on melatonin production 

Melatonin, or 5-methoxy-N-acetyltryptamine, is a hormone found in all living creatures, at levels 
that vary in a daily cycle. A study by Burgess & Fogg (HU2008UH) found that in the 170 people they 
studied, lifestyle and behavioural variables were only able to explain about 15% of the individual 
variability in the amount of melatonin secretion, which they attributed to a substantial genetic 
influence on the levels of melatonin secretion. 

Melatonin, and its by-products (Reiter HU2008UH), are extremely powerful antioxidants with a 
particular role in protecting DNA. It reduces experimental cataractogenesis, traumatic injury to 
the spinal cord and brain, and protects against oxidative damage to neurons and ganglia in 
models of stroke, Parkinsonism and Alzheimer’s disease (Reiter HU2008UH). It is naturally synthesized 
from the amino acid tryptophan via synthesis of serotonin.  

Melatonin represents one of the most important immune enhancing substances in our body, and, 
as a free radical scavenger, protects all body and brain cells against genetic damage considered to 
be a precursor to cancer (Gulcin HU2008UH). Serotonin acts as a messenger for the nervous system and 
in the brain as a mood hormone. A reduced serotonin level is associated with depression, 
lethargy and listlessness, inner agitation and many psychiatric disturbances. 

Melatonin regulates chronobiological and reproductive systems and mammary gland functions. 
Its other functions include free radical scavenging and DNA repair via immunomodulation, body 
weight control and the promotion of wound healing to the coupling of environmental cues to 
circadian clock gene expression and the modulation of secondary endocrine signalling (e.g. 
prolactin release, oestrogen receptor-mediated signalling). Mammalian skin and hair follicles are 
not only melatonin targets, but also sites of extrapineal melatonin synthesis (Fischer HU2008UH). 

Melatonin (as well as 3 other hormones, which are also implicated in antitumour action, Lissoni 
HU2003UH) is produced primarily in the pineal gland, which is located in the brain, and the production 
is dependant on the light-dark cycle, being produced primarily during the night. Secretion of 
melatonin, and its level in the blood, peaks in the middle of the night, and gradually falls during 
the second half of the night, with normal variations in timing according to the individual. High-
fat diets significantly decrease nocturnal pineal melatonin synthesis (Cano HU2008UH). 

Melatonin is also produced to a lesser extent, in the bone marrow cells, lymphocytes and 
epithelial cells. Melatonin concentration in these cells is much higher than that found in the blood 
but it does not seem to be regulated by the photoperiod.  

Until recent history, humans in temperate climates were exposed to up to 18 hours of darkness in 
the winter. In the modern world, artificial lighting reduces this to typically eight hours or less per 
day all year round. Even low light levels inhibit melatonin production to some extent, but over-
illumination can create significant reduction in melatonin production.  

Studies in human populations have shown that magnetic fields, such as those from powerlines 
and other powerfrequency EMFs, are capable of disrupting the night-time production of the 
important hormone melatonin in the pineal gland, especially polarised fields, in combination 
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with the earth’s geomagnetic field disturbances (HUBurch 1999UH, HU2000UH), and in exposed workers 
(Burch HU1998UH, HU1999UH).   

Corona ions emitted by powerlines produce highly variable disturbances in the atmospheric 
electric field down wind. It is hypothesised (HUHenshaw 2008UH) that these random disturbances can 
result in the disruption of nocturnal melatonin synthesis and related circadian rhythms leading to 
an increased risk of a number of adverse effects.  

Dr Yves Primault, Honorary Professor at the University of Milan suggested that exposure to 
magnetic field levels of more than 0.1 microtesla can stop overnight production of melatonin. The 
batteries from a mobile phone will exceed this level at the user’s head. 

A study by the Citizens Initiative Kempten West (in Germany) found that a mobile phone 
transmitter affected levels of melatonin and serotonin. ‘Before’ and ‘after’ blood samples were 
taken from residents near a newly installed mobile phone mast. The participants had removed 
other RF sources such as DECT phones and wLANs from their homes. Measured microwave 
fields showed a several fold increase in RF exposure. 84% of participants reacted with a massive 
decrease in serotonin level when the new mast became operational. Nearby residents nearly all 
experienced increases in depressive mood disturbances, lethargy and listlessness, appetite 
disturbances, inner agitation and reduced quality of life. There was also a fairly steep nightly 
melatonin decrease for 56% of the group. More than half the group reported sleep disturbances, 
many complaining of waking between 2 and 4 a.m. and had difficulty getting back to sleep again. 
Sleep disturbance is increasingly being seen as a cancer promoting risk factor. They also found a 
displacement in time of melatonin excretion, when getting up rather than earlier in the morning. 
This results in feeling very tired on getting up, and consequent tiredness, irritability, loss of 
concentration during the day. 

The levels of melatonin in the body rise in the evening and this increase promotes the ability to 
fall asleep. Melatonin supplementation has been associated with an improved ability to get to 
sleep and also to stay asleep. This has long been known to sufferers of jet lag, who synchronise 
their body clocks by the judicious use of melatonin to re-assert proper sleeping habits. The Food 
and Drug Administration in America has approved a drug containing melatonin and it is 
prescribed for the treatment of insomnia in children and the elderly (Reynoldson HU2008UH). Any 
disruption in the quality of sleep with the accompanying cellular repair processes will clearly 
impact on many areas of health.  

Sleep is a thalamic function and it is assisted by melatonin which acts by promoting spindle 
formation. In this way, melatonin has a modulatory influence on sleep onset and maintenance 
(Jan HU2008UH). 

Some foods and drink help increase melatonin consumption; red wine, bananas, oats, fruit 
vegetables and cereals. Melatonin is present in many plants, possibly to protect against UV light. 
Purslane has 10-20 times more melatonin than any other edible plant, followed by St John’s Wort, 
sage and feverfew. Melatonin supplementation may disrupt circadian rhythms, if taken during 
the day rather than night-time.  

The peak production time of melatonin can be shifted by careful environmental manipulation to 
increase its production in night shift workers. Some of these changes include intermittent bright 
light pulses during night shifts, wearing dark glasses when outside, sleeping in dark bedrooms at 
scheduled times after night shifts and on days off, and receiving outdoor light exposure upon 
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awakening from sleep (Smith HU2008UH). These changes helped study subjects to perform better than 
their colleagues on a reaction time task. 

Once you pass 65, your body will be able to make only about 10% of the melatonin you did when 
you were 30. 

1BAge-related biological changes 

Aging has been proposed as the major risk factor in most neurodegenerative disorders. A study  
by Akbulut (HU2008UH) concluded that exogenous melatonin had a potential role for retardation of 
age-related oxidative events. Oztürk (HU2008UH) found melatonin increased levels of Zinc, which 
reduces with age, in some parts of the body. 

2BAsthma 

People who are asthmatic at night (nocturnal asthma) may have higher than normal melatonin 
levels. This may indicate an adverse effect of melatonin with nocturnal asthmatics. (Sutherland  
HU2002UH, HU2003UH, HU2005UH) 

3BAutism 

People who suffer from autism have half as much melatonin in their blood as the rest of the 
population. This may be exacerbated by their irregular sleep patterns, which prevent their bodies 
from making the hormone efficiently. 

4BBlood Brain barrier  

Melatonin can easily cross cell membranes and the blood-brain barrier (Hardeland HU2005UH). 

5BBlood flow (restriction and restoration) 

Maternal melatonin administration appeared to prevent problems with bloodflow and DNA 
damage in the foetal rat brain  (Wakatsuki HU1999UH, HU2001UH, Watanabe HU2004UH), and prevented placental 
DNA damage and fetal growth restriction (Nagai HU2008UH). 

Melatonin also prevented liver tissue damage (Okatani HU2003UH) and testicular damage (Duru HU2008UH) 
due to restricted, then restored, blood flow.  

6BBrain damage 

There are mixed results as to the effectiveness of melatonin after intracerebral haemorrhage. One 
study (Hartman HU2008UH) found no effect, whereas Rojas (HU2008UH) found melatonin reduced oxidative 
stress, but it did not change the extent of brain oedema or neurologic deficits. 

Melatonin was found to reduce oxidative damage in the brain caused by exposure to mobile 
phone radiation (Sokolovic HU2008UH). 
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7BCancer 

Melatonin is a particularly powerful antioxidant, 5 times more potent than vitamin C, which acts 
as a natural anti-cancer agent in the body (HUSánchez-Barceló 2003UH, Pauley HU2004UH). It is highly 
protective of oxidative damage to human blood cells (Vijayalaxmi HU1995UH, HU1996UH, HU1999UH,  
HUBadr 1999UH, HUJuutilainen 2006UH) - the sort of damage that could lead to leukaemia (HUBlackman 2001UH, 
HUHenshaw 2005UH), and can prevent damage to DNA (Karbownik HU2001UH).  

In a paper as long ago as 1990 Kerenyi, discussing the role of the pineal gland (and subsequent 
serum melatonin levels), proposed that melatonin may have a direct effect on breast tumours, 
especially oestrogen-dependent tumours (Maganhin HU2008UH), the melatonin receptors being the 
probable sites of interaction between melatonin and the tumour cell. Merklinger-Gruchala (HU2008UH) 
reported that sleep variation may influence endogenous oestrogens, and therefore risk of breast 
cancer. An estimated 45-80% of breast cancer patients use antioxidant supplements after 
diagnosis, and the use of antioxidant supplements during breast cancer treatment is common. In 
a review of 22 articles, Greenlee (HU2008UH) suggested that melatonin could enhance tumour response 
during treatment, but that the trials did not have sufficient statistical significance to be conclusive. 

It was felt that increased light exposure of different types (e.g. fluorescent) may be responsible 
(Blask HU2005UH), at least in part, especially as blind women have a lower incidence of breast cancer. 
Pukkala (HU2006UH) also found that breast cancer risk in females decreased according to the amount of 
visual impairment. There was a similar but less consistent trend for prostate cancer in males.   

Stevens (HU1992UH, HU1993aUH, HU1993bUH, HU1996UH, HU2006UH), Schernhammer (HU2004UH, HU2005UH) Srinivasan (HU2007UH), also 
suggest that light at night reduces melatonin production. A Russian article (Russian b 2008) 
found that constant lighting increased tumour growth, whereas light deprivation slowed down 
growth. 

It may be that people may sleep less when their work patterns are different. Some research 
(Verkasalo HU2005UH) has shown a decreased risk of breast cancer in long sleepers.  

8BCardiovascular support  

Melatonin may play a role in preventing cardiac arrhythmia. Grossman (HU2006UH) found that 
melatonin supplementation reduced night blood pressure in patients with nocturnal 
hypertension. A Russian review of the literature found evidence of therapeutic effects of 
melatonin in the treatment of arterial hypertension and cardiac ischemic disease (Russian a  
HU2008UH). Reiter (HU2008UH) suggested that melatonin may be an effective treatment for hypertension. 

Oral melatonin seemed to have the effect of reducing systolic blood pressure in one small study 
(Yildiz HU2006UH). 

Nicotine exposure depletes myocardial antioxidant enzymes and increases free radicals and lipid 
peroxidation products. Baykan (HU2008UH) found that melatonin prevents the nicotine-induced 
cardiac injury. 

9BDementia 

Rodriguez (HU2007UH) at the University of Granada in Spain suggested that the melatonin’s 
antioxidant abilities may help reduce the severity of Alzheimer’s which involves inflammation 
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and free radical damage in the brain. Masilamoni (HU2008UH) also found that melatonin was 
protective against the sort of cellular changes in the brain found in patients with Alzheimer’s 
disease.  

A study by Dowling (HU2008UH) found that the combination of bright light and melatonin could slow 
the progression of dementia by 5%. There was also a change in activity levels from night time to 
day time which would result in an easier management regimen for carers.  

Diabetes 

on diabetic rats (Gül HU2008

10B

An experiment UH) found that the administration of melatonin reduced 
corneal injury. 

Drug dependency 

ditioned ‘place preference’ in mice, injected melatonin 
was found to reverse the effect (Han HU2008

11B

In an experiment on morphine-induced con
UH). 

Eye problems 12B

In one study (Sande HU2008UH), melatonin was found to prevent the clinical, biochemical, histological, 
ultrastructural and functional consequences of experimental uveitis (inflammation of the interior 
of the eye). 

Fibromyalgia  

h fibromyalgia, as well as addressing the sleep problems common in this syndrome 
(Reiter HU2007

13B

Fibromyalgia is a painful syndrome, that is experienced by many people as a precursor to ES. It 
has been suggested that melatonin supplementation may be effective in treating the pain 
associated wit

UH). 

Fracture risk 14B

Experimental evidence suggests that light at night (including nightshift work) acts through 
endocrine disruption likely mediated by melatonin. Osteoporotic fractures are highly sensitive to 
sex steroids. Feskanich (HU2008UH) found that 20+ years of nightshift work was associated with a 
significantly increased risk of wrist and hip fractures. The risk was strongest for women with a 
lower body mass index and those who had never used hormone replacement therapy. 

Immune system 15B

While it is clear that melatonin interacts with the immune system (Arushanian HU2002UH, Carrillo-
Vico HU2005UH) the details of those interactions are unclear. There have been few trials designed to 
judge the effectiveness of melatonin in disease treatment. Most existing data are based on small, 
incomplete, clinical trials.  
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16BIncreased life span  

Melatonin has been shown to increase the average life span of mice by 20% in some studies 
(Oaknin-Bendahan HU1995UH, Anisimov HU2003UH, Rodriguez HU2007UH). It restored some of the aging effects 
in mice (MoriokaHU 1999UH, Okatani HU2002UH, HU2003UH, Gutierrez-Cuesta HU2008UH). 

17BIrritable Bowel Syndrome (IBS) and other gastric problems 

It was found that melatonin may be a promising candidate for the future research of agents that 
can modulate bowel motility and other IBS symptoms, in two studies by Lu (HU2005UH, HU2008UH).  

Gastric ulceration can be induced in rats by an administration of 15% hydrogen peroxide. 
Mohamadin (HU2008UH) found that the administration of melatonin 30 minutes before the hydrogen 
peroxide reduced the development of gastric lesions. The higher the dose, the greater the 
reduction. 

Melatonin pretreatment significantly reduced haemorrhagic lesions and decreased oesophagal 
lipid peroxidation aggravated by Reflux Esophagitis (RE). Melatonin’s free radical scavenging 
properties and antioxidant effects resulted in the improvement of oesophagal defence 
mechanisms (Lahiri HU2008UH). 

18BKidneys  

Melatonin treatment had a protective effect on kidney damage induced in rats by 900 MHz phone 
radiation (simulating the sort of damage that can occur by attaching a mobile phone on standby 
to the belt) (Oktem HU2005UH). 

19BMood control and depression  

Serotonin, from which melatonin is derived, is involved in mood control and changes in 
melatonin levels may be the mechanism behind the links between EMFs and chronic fatigue, 
depression and suicide. 

The study referred to, above, by the Citizens Initiative Kempten West (in Germany) found that a 
mobile phone transmitter affected levels of melatonin and serotonin. Some genetic variations (on 
SLC6A4 and BDNF genes) make people more likely to suffer from depression as a result of 
environmental stressors, yet other changes in the same gene appear to be protective.  

The occurrence of disturbed sleep is one of the principal diagnostic criteria for major depressive 
disorder (MDD). There is evidence of reciprocity between the two conditions such that, even in 
the absence of current depressive symptoms, disturbed sleep often predicts their development. It 
has been suggested that the recently introduced novel melatonin agonist has been very effective 
in improving the mood of depressed patients because of its ability to improve sleep quality. The 
use of melatonin is a promising treatment foe depression (Pandi-Perumal HU2008UH). 

A Turkish study (Ergün HU2008UH) found that the co-administration of the antidepressant imipramine 
together with melatonin was better than either separately at ameliorating the symptoms of 
depression, depending on dosage, and there was no interaction between the drugs. 
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20BNitric oxide interaction 

Yariktas (HU2005UH) found that exposure to a 900 MHz source increased nitric oxide (NO) levels in the 
sinus and nasal mucosa. They suggested that increased NO levels may act as a defence 
mechanism and relate to tissue damage. Melatonin seemed to have a beneficial effect preventing 
the changes in the mucosa.  

21BParkinson’s disease 

Rodriguez (HU2007UH) at the University of Granada in Spain suggested that the melatonin’s 
antioxidant abilities may help reduce the severity of Parkinson’s which involves inflammation 
and free radical damage in the brain. 

The antioxidant activity of melatonin may reduce damage caused by some types of Parkinson’s 
disease. A Ukrainian study (2008) found that melatonin blocked the mitochondrial pore openings 
in nerve cells, helping to prevent neurodegeneration. 

22BPlants 

It was found (Chen HU2008UH) that melatonin applied to seedlings stimulated root growth. There were 
significant windows of dose and seedling age, and had no effect or even an inhibitory effect when 
given outside these windows. 

23BPregnancy and reproduction 

24BHuman melatonin has an important influence on the female genital system. In fact, melatonin 
may influence production and action of steroids, modifying cellular signalization on the target 
tissue (Maganhin HU2008UH). 

25BDaytime melatonin levels in normal pregnancies are low. Night-time melatonin levels increase 
after 24 weeks gestation, with significantly high levels after 32 weeks. These values decrease to 
non-pregnant levels on the second day after birth. Night-time melatonin levels are significantly 
higher in twin pregnancies after 28 weeks gestation. Patients with severe preeclampsia had 
significantly lower melatonin levels than the women with mild preeclampsia or normal 
pregnancies after 32 weeks gestation (Nakamura HU2001UH). Melatonin protects against oxidative 
damage in the placenta caused by restriction of blood flow. It could be useful in treating 
preeclampsia and possibly other clinical states involving excess free radical production, such as 
foetal growth restriction and foetal hypoxia (Okatani HU2001UH). 

In an experiment by Fujinoki (HU2008UH) melatonin was found to enhance sperm hyperactivation in 
hamsters. 

26BRadiation side effects 

The small intestine is the most radiosensitive gastrointestinal organ and patients receiving 
radiotherapy directed to the abdomen or pelvis may develop radiation enteritis (Hussein HU2008UH). 
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Administration of melatonin, or AFMK, a melatonin metabolite, prior to irradiation can protect 
against the destructive effects of X-rays (Manda HU2007UH, Reiter HU2008UH). Manda (HU2008UH) found that 
melatonin pretreatment combated the delayed side effects of cranial radiotherapy. Shirazi (HU2007UH) 
suggested not only that melatonin was useful in helping prevent accidental damage to cells in 
proximity to target cells, but that it may be a useful radioprotector for radiation workers.  

Vijayalaxmi, in a review of melatonin as a radioprotective agent (HU2004UH) concluded that it may 
have a use in protecting individuals from radiation terrorism.  

27BSkin effects 

Melatonin is a major skin protectant and its functions may impact on skin biology and pathology 
(Fischer HU2008UH). 

28BStress 

A melatonin-based antidepressant was found to block the adverse effects of stress on memory 
(Conboy HU2008UH).  

Stroke 

Koh (HU2008UH) found that melatonin prevented cell death resulting from ischemic brain injury and 
suggested the most likely mechanism by which this was occurring. 

Toxin Protection 

Melatonin was found to protect  against damage from formaldehyde-induced oxidative renal 
damage and neurotoxicity (Zararsiz HU2007UH), tetrachloride-induced changes (Ogeturk HU2004UH), 
arsenite-induced peripheral neuropathy (Lin HU2008UH), deltamethrin (pesticide) induced nerve cell 
damage (Guo HU2008UH) and 2-Bromopropaneinduced testicular toxicities (Huang HU2008UH). Alonso-
Gonzalez (HU2008UH) found that melatonin helped prevent cancers that were dependent on Cadmium 
contamination. In a review of the effects of melatonin, Reiter (HU2008UH) found that it ameliorated the 
extensive free radical-mediated damage that ensued following exposure to a wide variety of 
environmental insults, including toxic prescription drugs, neural toxins, herbicides and metals. 
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