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Abstract
Report of the round table conference summarizing the International Symposium on “Melatonin:
Clinical Significance and Therapeutic Applications” is presented in this article. Some sleep disorders and
circadian rhythm disturbances are the widely accepted indications for melatonin treatment. However,
other possibilities for use of melatonin in the therapy should be also taken into account, including a cotreatment in cancer patients and free radical-related diseases. All aspects of the possible therapeutic use
of melatonin as well as its safety, dosage, side effects and contraindications are discussed herein based
on the round table conference and they are presented in this paper.

Introduction
A round table discussion on the future of
melatonin in the therapy was held at the end of
the International Symposium in Polanica Zdroj
(Poland) devoted to clinical significance and therapeutic application of melatonin. The authors were
the active participants of this conference, and this
article summarizes the round table discussion.
Melatonin, the main secretory product of the
pineal gland was discovered by Lerner and coworkers [1] in 1958. Although the diversity of functions
of melatonin is still under debate, numerous inves-

tigations performed since that time brought about
significant progress in understanding the relevance
of this substance in animals and in humans. Moreover, melatonin has become recently available
in some countries (e.g. USA, Argentina, Poland,
China) as either an OTC drug or food supplement.
There are some widely accepted indications for
therapeutic use of melatonin but also perspectives
for its broader use. Both the accepted indications
and further perspectives are discussed in this
article.

Melatonin in therapy

Generally accepted indications for
therapeutic use of melatonin
Melatonin in sleep disorders

The promoting effect of melatonin on sleep and sedation has been known for a number of years. In most
recent reports melatonin has been shown to significantly improve subjective and/or objective sleep parameters in some individuals. Its administration reduces
sleep latency and/or increases sleep efficacy and total
sleep time. Such effects are probably the consequence of
increasing sleep propensity and of a synchronizing effect
on the circadian clock (chronobiotic effect). Melatonin
treatment is especially successful in delayed sleep phase
insomnia and sleep disorders in advanced age [2–4]. It
is also interesting to note that melatonin can effectively
facilitate discontinuation of benzodiazepine therapy
while maintaining good sleep quality [5]. It should be
stressed, however, that melatonin is not a universally
effective drug for treatment of insomnia. It may not be
helpful in all patients suffering from insomnia.
Melatonin in circadian clock disturbances
Circadian rhythm disorders have been described in
the majority blind people, especially in those without
light perception and free running (non 24-h) rhythms,
with disturbed sleep as a consequence. Melatonin has
proven efficacy in phase-shifting of the circadian clock
for phase resetting in blind people [6, 7].
Crossing several time zones during transcontinental
flights causes many symptoms, including insomnia, lack
of concentration, headache, fatigue, and irritability (collectively known as jet-lag). Published evidence indicates
that melatonin is useful for ameliorating jet-lag symptoms in air travelers [8–11]. Although a few schemes have
been proposed for use of melatonin to avoid jet-lag [6, 9,
10], it seems that it should be taken close to the target
bedtime at the destination for a few days. A recent metaanalysis on the efficacy of melatonin to prevent and treat
jet-lag indicated that such administration of melatonin
decreased effectively jet-lag from flights crossing five or
more time zones [11]. Indeed, the jet-lag effect is perhaps
the best clinical indication for melatonin use so far demonstrated.

Other possibilities for therapeutic use of
melatonin
Melatonin as free radical scavenger

Melatonin is very effective and ubiquitously acting
antioxidant. It shows direct free radical scavenging
activity, and also stimulates a variety of antioxidative
enzymes. Its intracellular distribution seems to be significantly different than some other classic antioxidants.
Due in part to its ability to neutralize a variety of different reactive species which are generated at different
intracellular sites, melatonin has proven effective in
limiting oxidative damage to proteins, DNA, and lipids
[12, 13]. Its efficacy as a free radical scavenger and antioxidant has been widely documented in animals and in
humans [14–16].

Melatonin in aging and age-related diseases
There is yet little justification for referring specifically to melatonin as an antiaging molecule. The antiaging activity of melatonin, however, is supported by some
experimental data. According to Harman’s theory, aging
is a consequence of accumulated free radical damage [17].
If true, it should be possible to defer signs of aging by
antioxidant administration.
Generally, the average age of the world population
is increasing. As the consequence, the number of agerelated diseases is also increasing. With increased age
the frequency of neurodegenerative and other chronic
diseases is increased and as a result financial and social
resources to care for this individuals are being maximally
taxed. There is some evidence to suggest melatonin may
defer some of these conditions, so it is possible we may
see melatonin’s use in aged people afflicted with radicalbased degenerative conditions [18–20]. Melatonin may
be useful as a co-treatment with specific drugs used in
certain diseases. Such beneficial use of melatonin has
been recently shown in Alzheimer’s disease [20–22] and
cancer [23, 24].
Considering a decrease in melatonin concentrations
with age, its antioxidant action, beneficial effects on sleep
disorders which frequently occur in elderly people, and
evidence of helpful effects in age-related diseases, recommendations of melatonin supplementation in advanced
age should be considered.
Melatonin in clinical oncology
Two questions arise considering the use of melatonin
in clinical oncology. First, does melatonin prevent cancer?
Second, is melatonin an anticancer drug?
There are several studies dealing with the administration of melatonin to cancer patients, who failed to
respond to standard anticancer therapy, or suffering from
advanced cancer, and eligible for supportive care only,
and having only short expected survival time. Melatonin
administration resulted in stabilization of disease in
some cases, and an improvement in performance status
[24–26].
We agree with Bartsch et al. [24] that if the above mentioned results are confirmed and verified by independent
and controlled replication studies, attempts should be
made to administer melatonin to patients with earlier
stages of cancer in combination with standard oncological
treatment regimens.
Beyond the possible anticancer effect of melatonin its
possible use in conjunction with very toxic chemotherapeutic anticancer agents, such as adriamycin, cyclosporine or interleukin-2, which have remarkable cardiac and
liver toxicity, should be considered. There are numerous
publications showing that toxic effects of chemotherapeutic drugs can be markedly attenuated when they
are given in conjunction with melatonin [27, 28]. It has
been also shown that in some types of cancer melatonin
may amplify the therapeutic efficacy of interleukin-2 or
tamoxifen [28, 29].
Although, nowadays melatonin should not recommended as anticancer drug, considering improvement
in performance status administration of melatonin may
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be beneficial as a additional therapy in patients with
advanced cancer.
Melatonin in circulatory system diseases
Although there are some anecdotal data indicating
that melatonin may reduce blood pressure in patients
with hypertension and may lower cholesterol levels [30],
there are no substantial scientific data to prove these
effects of melatonin in humans.
In reference to hypertension, however, it should be
noted that almost all drugs used to lower blood pressure
(e.g. β-blockers, calcium antagonist or calcium channel
blockers) reduce melatonin levels. 40% of patients taking β-blockers have sleep disorders which may be easily
overcome by giving melatonin.
Currently there are drugs to reduce cholesterol levels
– the statins, which however, are not without significant
side effects. Probably much of the damage caused by
statins is free radical mediated. Therefore, considering
the antioxidant action of melatonin clinical trials combining statins and melatonin should be considered.

Safety of melatonin use
Registration of melatonin either as a drug or food
additive is important issue. If a molecule is registered
as a drug, the purity would be certified by the producing
company and strictly verified. That is not case in many
compounds registered as food additives. Food additives
may contain contaminants, and their control is not as
strict as that of drugs.
Toxicity of melatonin is remarkably low. This statement is supported by experimental evidence. It should
be noted that it was not possible to determine DL50 for
melatonin because the highest possible dose (800 mg/kg
b.w.; limitation imposed by the solubility of the compound) failed to produce death of the experimental mice
[31]. When melatonin was given to the rats on gestation
days 6–19 in very large doses (50–200 mg/kg b.w./day; the
doses equal to ~ 17.5–70 g/day in humans!) the maternal
toxicity NOAEL and LOAEL were 100 and 200 mg/kg/
day, respectively, and the developmental toxicity NOAEL
was > or = 200 mg/kg/day [32]. No significant negative
side effects were observed even following as high doses
as 3.0 to 6.6 g administered to 11 individuals for 15 to 35
days (only isolated episodes of cutaneous flushing, abdominal cramps, diarrhea, and headache were observed)
[33] or 75 mg/day given to 2000 women [34]. Other studies in humans have also shown melatonin to have little
toxicity as well [5, 35–37].
In many preparations of melatonin, it is combined with
other substances (e.g. vitamin B6). Although there some
data suggesting that vitamin B6 may increase secretion
of endogenous melatonin, there seems to be no rationale
for combining melatonin with other substances.

Possible side effects of melatonin
In studies performed so far no serious negative side
effects of melatonin have been reported. Only occasional
individual reactions of a minor and idiosyncratic nature
have been reported. Sleepiness (desirable), headache,
abdominal pain, and nausea are occasionally mentioned.
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Moreover, some individuals report nightmares after taking melatonin (although this has never been mentioned
in a scientific publication). It is possible that nightmares are simply an effect of deeper sleep promoted by
melatonin, and in consequence deeper REM sleep with
more vivid dreams.
Melatonin has been administered to a substantial
number of people for a long enough periods of time to rule
out the possibility that some people may react atypically
to the molecule. However, additional, double blind trials
on the use of melatonin are warranted. Unfortunately,
the financial incentives for such studies are not great.

Contraindications
Generally, contraindications for melatonin use are not
known. Some people perhaps should retrain from taking
melatonin, or to take only under close supervision of a
physician because of possible negative side effects. On the
basis of these, purely theoretically possible side effects it
seems that melatonin should not be used by:
• pregnant and nursing women (because of unknown
risk);
and should be used with caution by:
• people with severe allergies (melatonin may exaggerate an allergic response by stimulation of the
immune system);
• people with autoimmune diseases (melatonin could
exaggerate an autoimmune response by stimulation
of the immune system);
• people with immune-system cancers such as leukemia and lymphoma (melatonin may further stimulate the immune cells).

Concluding remarks
Melatonin is unique universal substance with the
molecular structure unchanged throughout the animal
and plant kingdom. It is well known fact that molecular
structure of many hormones varies greatly among species (e.g. gonadotropins, growth hormone, prolactin, and
insulin have different amino acid sequence in different
species). Melatonin is always N-acetyl-5-methoxytryptamine, i.e. to put it in the vernacular, melatonin “speaks”
without dialects. Moreover, melatonin is present in all
living organisms from plants, through animal kingdom
to humans. It is soluble both in aqueous and organic
media, and therefore easily penetrates cell membranes.
Melatonin appears to play a fundamental role in biology
of all cells. It is highly probable that not all actions of
melatonin have been discovered so far.
There is no doubt that melatonin is useful in some
sleep disorders and circadian rhythm disturbances but
available data suggest that it also may be beneficial in
some other pathologies. For example, it has also been
shown to be beneficial in children with sepsis [38] and
asphyxia [39]. However, there is a need for extensive
studies on larger populations to uncover other therapeutic applications of melatonin.
REFERENCES
1 Lerner AB, Case JD, Takahashi Y, Lee TH, Mori N. Isolation of
melatonin, pineal factor that lightens melanocytes. J Am Chem

Melatonin in therapy
Soc 1958; 80:2587.
2 Zisapel N. The use of melatonin for the
treatment of insomnia. Biol Signals Recept
1999; 9:84–9.
3 Monti JM, Cardinali DP. A critical assessment
of the melatonin effect on sleep in humans.
Biol Signals Recept 2000; 9:328–39.
4 Cardinali DP, Brusco LI, Perez Lloret S,
Furio A. Melatonin in sleep disorders and jetlag. Neuroendocrinol Lett 2002; 23 (suppl
1):9–13.
5 Siegrist C, Benedeti C, Orlando A, Beltran
JM, Tuchsherr L, Noseda MJ, et al. Lack of
changes in serum prolactin, FSH, TSH, and
estradiol after melatonin treatment in doses
that improve sleep and reduce benzodiazepine consumption in sleep-disturbed, middle-aged, and elderly patients. J Pineal Res
2001; 30:34–42.
6 Arendt J. Melatonin and the mammalian pineal gland. Chapman & Hall: London; 1995.
7 Skene DJ, Lockley SW, Arendt J. Melatonin
in circadian sleep disorders in the blind. Biol
Signals Recept 1999; 8:90–5.
8 Arendt J, Deacon S. Treatment of circadian
rhythm disorders – melatonin. Chronobiol
Int 1997; 14:185–204.
9 Claustrat B, Brun J, David M, Sassolas G, Chazot G. Melatonin and jet lag: confirmatory
result using a simplified protocol. Biol Psychiatry 1992; 32:705–11.
10 Lino A, Silvy S, Condorelli L, Rusconi AC.
Melatonin and jet lag: treatment schedule.
Biol Psychiatry 1993; 34:587.
11 Herxheimer A, Petrie KJ. Melatonin for preventing and treating jet lag (Cochrane Review). Cochrane Database Syst Rev 2001;
1:CD001520.
12 Reiter RJ, Tan DX, Osuna C, Gitto E.
Actions of melatonin in the reduction of oxidative stress: a review. J Biomed Sci 2000;
7:444–58.
13 Reiter RJ, Tan DX, Allegra M. Melatonin: reducing molecular pathology and dysfunction
due to free radicals and associated reactants. Neuroendocrinol Lett 2002; 23 (suppl
1):3–8.
14 Reiter RJ, Melchiori D, Sewerynek E, Poeggeler B, Barlow-Walden L, Chuang JI, et al.
A review of the evidence supporting melatonin’s role as an antioxidant. J Pineal Res
1995; 18:1–11.
15 Reiter RJ, Chen LD, Poeggeler B, BarlowWalden L, Sewerynek E, Melchiori D. Antioxidant actions of melatonin and structurally
related compounds. In: Cadenas E, Packer
L, editors. Handbook of antioxidants. New
York: Marcel Dekker; 1996. p. 513–41.
16 Reiter RJ, Guerrero JM, Garcia JJ, AcunaCastroviejo D. Reactive oxygen intermediates, molecular damage, and aging. Ann NY
Acad Sci 1998; 854:410–24.
17 Harman D. Free radical theory of aging.
Mutat Res 1992; 275:257–66.
18 Reiter RJ. Oxidative damage in the central
nervous system: protection by melatonin.
Prog Neurobiol 1998; 56:359–84.
19 Cohen-Mansfield J, Garfinkel D, Lipson S.
Melatonin for treatment of sundowning in

elderly patients with dementia – a preliminary study. Arch Gerontol Geriatr 2000; 31:
65–76.
20 Brusco LI, Manguez M, Cardinali DP. Monozygotic twins with Alzheimer’s disease treated
with melatonin: case report. J Pineal Res
1998; 25:260–3.
21 Brusco LI, Marquez M, Cardinali DP. Melatonin
treatment stabilizes chronobiologic and cognitive symptoms in Alzheimer’s disease.
Neuroendocrinol Lett 1998; 19:111–5.
22 Cardinali DP, Brusco LI, Liberczuk C, Furio
AM. The use of melatonin in Alzheimer’s disease. Neuroendocrinol Lett 2002; 23 (suppl
1):20–23.
23 Karbownik M, Lewinski A, Reiter RJ. Anticarcinogenic actions of melatonin which ..value
oxidative processes: comparison with other
antioxidants. Int J Biochem Cell Biol 2001;
33:235–53.
24 Bartsch C, Bartsch H, Karasek M. Melatonin
in clinical oncology. Neuroendocrinol Lett
2002; 23 (suppl 1):30–38.
25 Lissoni P, Barni S, Cattaneo G, Tancini G, Esposti G, Esposti D, et al. Clinical results with
the pineal hormone melatonin in advanced
cancer resistant to standard antitumor therapies. Oncology 1991; 48:448–50.
26 Hrushesky WJM. Melatonin cancer therapy.
In: Bartsch C, Bartsch H, Blask DE,
Cardinali DP, Hrushesky WKM, Mecke D,
editors. The pineal gland and cancer:
neuroimmunoendocrine mechanisms in malignancy. Springer: Berlin; 2001. p.
476–508.
27 Lissoni P. Efficacy of melatonin in the immunotherapy of cancer using interleukin-2. In:
Bartsch C, Bartsch H, Blask DE, Cardinali DP,
Hrushesky WKM, Mecke D, editors. The pineal
gland and cancer: neuroimmunoendocrine
mechanisms in malignancy. Springer: Berlin;
2001. p. 465–75.
28 Lissoni P, Meregalli S, Barni S, Frigerio F.
A randomised study of immunotherapy with
low-dose subcutaneous interleukin-2 plus
melatonin vs chemotherapy with cisplatin
and etoposide as first-line therapy for advanced non-small cell lung cancer. Tumori
1994; 80:464–7.
29 Lissoni P, Ardizzoia A, Barni S, Paolorossi F,
Tancini G, Meregalli S, et al. A randomized
study of tamoxifen alone versus tamoxifen
plus melatonin in estrogen receptor-negative heavily pretreated metastatic breast
cancer patients. Oncol Rep 1995; 2:871–3.
30 Sewerynek E. Melatonin and the cardiovascular system. Neuroendocrinol Lett 2002;
23 (suppl 1):79–83.
31 Barchas J, DaCosta F, Spector S. Acute
pharmacology of melatonin. Nature 1967;
214:919–20.
32 Jahnke G, Marr M, Muers C, Wilson R, Travlos
G, Price C. Maternal and developmental toxicity evaluation of melatonin administered
orally to pregnant Sprague-Dawley rats. Toxicol Res 1999; 50:271–4.
33 Papavasiliou PS, Cotzias GC, Duby SE, Steck
AJ, Bell M, Lawrence WH. Melatonin and
Parkinsonism. JAMA 1972; 221:88–9.

34 Cohen M, van Heusden AM, Verdonk HER,
Wijnhamer P. Melatonin/norethisterone
contraception. In: Touitou Y, Arendt J,
Pevet P, editors. Melatonin and the pineal
gland – from basic science to clinical application. Elsevier: Amsterdam; 1993. p.
339–45.
35 Jan JE, Hamilton D, Seward N, Fast DK, Freeman RD, Laudon M. Clinical trials of controlled-release melatonin in children with
sleep-wake cycle disorders. J Pineal Res
2000; 29:34–9.
36 Seabra MLV, Bignotto M, Pinto LR, Jr, Tufic
S. Randomized, double-blind clinical trial,
controlled with placebo, of the toxicology of
chronic melatonin treatment. J Pineal Res
2000; 29:193–200.
37 Pawlikowski M, Kolomecka M, Wojtczak A,
Karasek M. Effects of six months melatonin
treatment on sleep quality and serum concentrations of estradiol, cortisol, dehydroepinadrosteron sulfate, and somatomedin
C in elderly women. Neuroendocrinol Lett
2002; 23 (suppl 1):19–19.
38 Gitto E, Karbownik M, Reiter RJ, Tan DX,
Cuzzocrea S, Chiurazzi P, et al. Effects of
melatonin treatment in septic newborns. Pediatr Res 2001; 50:756–60.
39 Fulia F, Gitto E, Cuzzocrea S, Reiter RJ, Dugo
L, Gitto P, et al. Increased levels of malondialdehyde and nitrite/nitrate in the blood of
asphyxiated newborns: reduction by melatonin. J Pineal Res 2001; 31:343–9.

Neuroendocrinology Letters ISSN 0172–780X Copyright © 2002 Neuroendocrinology Letters

121

