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While melatonin was once thought of simply as a sleep-inducing hormone, recent research has resulted in de-
velopment of a deeper understanding of the complex physiological activity of melatonin in the human body.
Along with this understanding has come widespread, increasing use of melatonin supplementation, extending
beyond its traditional use as a sleep aid into novel fields of application. This increased use often involves off-label
and self-prescription, escalating the importance of safety data. In order to examine the current knowledge re-
lating to safety of the exogenous neurohormone, we conducted a comprehensive, critical systematic review of
clinical evidence. We examined controlled studies of oral melatonin supplementation in humans when they
presented any statistical analysis of adverse events. Of the fifty articles identified, twenty-six found no statis-
tically significant adverse events, while twenty-four articles reported on at least one statistically significant
adverse event. Adverse events were generally minor, short-lived and easily managed, with the most commonly
reported adverse events relating to fatigue, mood, or psychomotor and neurocognitive performance. A few
studies noted adverse events relating to endocrine (e.g. reproductive parameters, glucose metabolism) and
cardiovascular (e.g. blood pressure, heart rate) function, which appear to be influenced by dosage, dose timing
and potential interactions with antihypertensive drugs. Oral melatonin supplementation in humans has a gen-
erally favourable safety profile with some exceptions. Most adverse effects can likely be easily avoided or
managed by dosing in accordance with natural circadian rhythms. Further research is required to explore the
potential for melatonin to interact with endogenous hormones and pharmaceuticals.

leave consumers vulnerable to unknown risks.

While a brief narrative review was recently conducted,’® there has
been no comprehensive review of evidence for safety of melatonin to
date. In response, we conducted a systematic review of available evi-
dence relating to adverse effects of orally-administered melatonin.

1. Introduction

The physiological and clinical importance of melatonin has been
recognised for decades, particularly relating to sleep.’*> While regula-
tion of its prescription or over-the-counter (OTC) availability varies by
country, it is widely used as a remedy for sleep disorders,>* with global
prevalence of use expected to continue increasing in coming years.’
Compared to some other prescription and OTC sleep-aids, melatonin

2. Methods

has demonstrated favourable efficacy and tolerability.>” Due to its
wide-spread, growing use, it is imperative to ensure thorough under-
standing of the safety of melatonin supplementation.

As research uncovers the complex scope of melatonin’s physiolo-
gical activity, its application is extending beyond sleep support into
new fields such as oncology,® fertility,’ gastroenterology,'® cardi-
ology,'" and immunology.'> Many of these novel applications do not
yet have sufficient evidence of safety and efficacy. Use of melatonin for
novel applications, combined with increases in off-label prescribing’®
and self-prescription resulting from OTC or online availability,'*'® may

The aim of this review was to explore available clinical evidence
regarding the safety of oral melatonin supplementation in humans. A
protocol was developed in adherence with the PRISMA-P (Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols)
2015 checklist.'”

2.1. Data sources

A search was conducted 7-9th August 2017, using AMED
(EBSCOhost), CINAHL (EBSCOhost) and PubMed (NLM) databases.
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Four search-strings were combined to identify papers involving mela-
tonin administration, safety assessment, relevant study designs, and
human participants. The full search string was as follows: S1: melatonin
AND (S2:(safety OR adverse OR risk OR toxicology) OR S3:(trial OR RCT
OR clinical OR epidemiolog* OR observation* OR random* OR placebo))
NOT (S4: animals NOT human). S4 was added to exclude studies limited
to animals while including studies involving both animal and human
participants.

2.2. Study selection

Citations were downloaded into EndNote X8 (Clarivate Analytics
2017) citation management program. Duplicates were removed and
citations filtered according to eligibility criteria by title and abstract.
Additional criteria limiting to controlled designs with statistical ana-
lyses of adverse events were then applied and citations were screened
again by abstract. The resulting citations were then inspected by full-
text and those adhering to eligibility criteria selected for review.
Reference lists of selected studies were searched for additional eligible
papers, as were reference lists of review articles noted during screening.
Study selection was undertaken by one reviewer (HF) and a re-
presentative sample of citations was checked by a second reviewer (AS),
with discrepancies resolved through discussion until reaching con-
sensus.

Articles were considered for inclusion if they detailed oral admin-
istration of melatonin to human participants with statistical analyses of
adverse events, in keeping with the CONSORT (Consolidated Standards
of Reporting Trials) Extension for Harms.'® This included articles where
adverse events were identified during analyses of study outcomes. No
restrictions were placed on date or language. Articles were excluded if
melatonin was only given in combination with other interventions,
whereby the independent effect of melatonin could not be assessed.

2.3. Data extraction and quality assessment

Data were extracted from selected papers into forms prepared with
consideration to Cochrane Network guidelines,'® including domains of
study characteristics, population, details of melatonin administration,
comparative interventions, participants’ concomitant medications, and
details of adverse event reporting and measures. Attention was paid to
melatonin form, dosage, duration, and statistical findings of adverse
events. The data extraction form was prepared by two reviewers (HF,
AS). Data extraction was completed by one reviewer (HF) and peri-
odically checked by a second reviewer (AS) with discrepancies resolved
through discussion until reaching consensus.

Quality of evidence reporting in studies selected for review was
appraised with the CONSORT 2010 Checklist’** and Extension for
Harms.'®

2.4. Data synthesis

Two reviewers (HF, AS) assessed extracted data to identify findings
relevant to the safety of melatonin and to synthesise a comprehensive
review. Particular attention was given to statistical significance of ad-
verse events, populations adverse events were reported in, nature and
severity of adverse events, correlation of adverse events with form and
dosage of melatonin, and the potential role of melatonin in drug in-
teractions.

3. Results

Following citation screening (summarised in Fig. 1), fifty articles
complied with eligibility criteria. During full-text appraisal, 456 were
excluded either because melatonin was not administered orally, or the
study did not statistically analyse adverse events.
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3.1. Quality assessment findings

Few studies performed well under the CONSORT checklist and ex-
tension, particularly those conducted before development of such re-
porting guidelines. While participant eligibility criteria and interven-
tion methods were generally well-described, other aspects of
methodology were poorly reported. Outcomes were rarely explicitly
defined, sample-size calculations infrequently employed, and rando-
misation and blinding rarely described in adequate detail to allow re-
production of methods. Reporting of outcomes frequently neglected
inclusion of a comprehensive analysis of harms, often focussing on
adverse events related to primary outcomes rather than assessing a
broad scope of adverse events. Discussions generally acknowledged
trial limitations and provided balanced interpretation of results, how-
ever, there was rarely any direction for readers to access trial protocols.
Full details in Table 1.

3.2. Study characteristics

Included studies arose from an extensive timeline of 1976*' to
2016,*>*°and wide geographical spread covering all World Health
Organisation regions with the exception of Africa. All included studies
involved some method of control, whether by placebo,*:***° com-
parator intervention,®’®*> both,>>°**° or un-medicated control
group.”’’ Five studies did not employ randomisation.?**%-3%>7->° Sgample
sizes ranged from six*>*° to 392%” with a total of 3803 and an average
of 76 participants.

Study populations were most frequently healthy individuals
(n — 18)’23,29,31,38,39,43,46—48,52—5457,59,60,65,68,70 followed by indiVidualS
undergoing surgical procedures (n = 8).,%*3%3%3%61-6356 popylations of
individuals with neurological/mental health conditions
(n = 5),21:2%195657 gleep disorders (n = 5),%%°%*741:9 or a combination
of both (n = 4)*”°%5>58 were also common. Other populations included
those with endocrine abnormalities (n = 3),%%°**? cardiovascular con-
ditions (n = 3),***** asthma (n = 1),%° fibromyalgia (n = 1)°* and
cancer (n = 1).°" Within these populations, nine specifically focussed on
WOlTlel'l,24’26’30’34’42’47’60’64’70 six on men,38,39,43,48,54,57 seven on older
adults,?6-7:44:45:56:6567 and five on children.

Almost half of the studies (n = 24) did not report the form of
melatonin  given,  while fifteen used immediate-release
formulas’22—2428,33,40,43,44,47,53,55,58,60,62,69 seven uSed prolonged_re_
lease formulas, three used a combination of immediate-
and prolonged-release melatonin,?”-*>>> and one used a medium-fast
release formula.®” Dosages most commonly ranged from 2 mg to 10 mg
daily, however, exceptions to this ranged from 0.3mg*’ to 1600 mg
daily.?’ Melatonin was typically given in the evening or before
bed’22,25,26,28,29,32—37,39—45,48,50—52,55,56,58,59,64,67,69,70 Wlth a number Of
studies administering melatonin before a procedure or outcome mea-
sure test’23,24,30,31,38,46,47,53,54,60—63,65,66,68 or at multlple time-points
throughout the day.*’**” Duration of study ranged from single ad-
ministrations,?2446:53,54,60-63,66.68 14 35 years daily dosing.®” Full
details of study characteristics in Table 2.

27,55,58,61,62

25,36,37,41,54,56,65

3.3. Adverse events

Of the fifty articles assessed, twenty-six reported no statistically sig-
nificant difference in adverse events between intervention and control
conditions, 2225-28:32-37,41,42,45,48,50-52,55,56,58,61-64,69  Tha remaining

twenty-four reported at least one statistically significant adverse event
attributed to melatonin 21,23,24,29-31,38-40,43,44,46,47,49,53,54,57,59,60,65-68,70
Adverse events are detailed below and summarised in Table 3.

Fatigue, Sleep and Psychological Effects Seventeen studies which in-
cluded fatigue, unwanted sleepiness or sleeplessness within their as-
sessment of adverse events found no statistically significant difference
between melatonin aIld placebo 22,25,27,28,32-34,42,48,50-52,55,56,58,64,67

Ten studies reporting on psychological adverse events (e.g. depression,
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PubMed CINAHL AMED

5,292 Citation(s) 676 Citation(s)

42 Citation(s)

Manual search

5 Citation(s)

~N\ /.

5,632 Non-Duplicate
Citations Screened

Inclusion/Exclusion

Criteria Applied

506 Articles Retrieved

Inclusion/Exclusion
Criteria Applied

4

50 Articles Included

5,126 Articles Excluded
After Title/Abstract Screen

456 Articles Excluded
After Full Text Screen

0 Articles Excluded
During Data Extraction

Fig. 1. Study selection flowchart for review of melatonin safety Workflow of literature search and study selection process.

anxiety, mood changes) found no statistically significant difference
between melatonin and placebo,?>27:32:37,38,43,48,55,58,61

A significant increase in fatigue with melatonin administration,
alongside decrease in vigour/energy, was reported in two studies which
dosed melatonin during daylight hours.*®**° One of these studies also
noted a significant increase in confusion.®® Similarly, other papers re-
ported a significant increase in sleepiness,°® or decrease in alertness™
when melatonin was dosed during morning hours, and another reported
morning drowsiness and weakness when melatonin was dosed late at
night (22:30hrs).*° One study assessing melatonin for post-operative
pain found a significant incidence of drowsiness and somnolence
alongside reduced incidence of fatigue, compared to placebo.®®

Conversely, one study reported an increase in latency to sleep onset
when 0.3 mg melatonin was given at 21:00hrs, however, sleep para-
meters improved when this dose was given at 18:00 or 20:00hrs and
when a 1 mg dose was given at any of the three administration times.**
Another study reported loss of sleep associated with melatonin, albeit at
very high doses (150-1600 mg daily), in patients with severe depres-
sion or Huntington’s chorea.”’ These high doses were divided
throughout the day and were also associated with onset or exacerbation
of psychological symptoms (depression, anger, psychosis), and weight
loss.?! Another study found a decrease in positive mood and increase in
withdrawn behaviour in participants taking melatonin compared with
those on placebo, however, these outcomes were measured by carer-
observation rather than participant self-report, and were ameliorated
by day-time exposure to bright light.®”

Physical, Psychomotor and Neurocognitive Performance Of those stu-
dies including assessment of physical, psychomotor and neurocognitive
performance, four found no significant difference between melatonin
and placebo conditions.***%°%5% Seven studies reported adverse effects
on performance parameters; two in professional athletes,?>*! four in
healthy participants,®®*%>>% and one in participants with seasonal
affective disorder.*’

In one study of soccer players, adverse impacts were seen on select
physical performance tests (hand-grip strength, squat jumps, counter-
movement jumps), yet was only statistically significant for the higher
dose of melatonin (8 mg) and not for the lower dose (5 rng).31 No effect
was seen on other parameters assessed in the study (five-jump test,
medicine-ball throws, modified agility test).>" A similar study of soccer
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players, using 5 mg melatonin administered in the morning (07:30hrs)
reported an adverse impact on performance in hand-grip strength,
medicine-ball throws and cognitive reaction time.?* This impact was
significant for a short time after administration (seen at 08:00 but not
12:00hrs) and did not extend to other physical performance parameters
(five-jump test, modified agility test).**

When given before a driving test, 5mg melatonin was found to
significantly impact on selective attention, although parameters re-
mained within normal range.” No other effects to driving performance
metrics assessed in this study were reported under melatonin admin-
istration compared with placebo.”®

Reaction time was adversely effected by melatonin in another study
during a four-choice visual reaction time test, given two hours after
day-time administration of 240 mg melatonin or placebo.’® Notably,
while reaction time decreased in this test, accuracy improved, and
outcomes of four other tests assessing performance, visual sensitivity
and memory were not affected by melatonin.®® Visual tracking and
reaction time were also adversely impacted following a 5 mg day-time
dose of melatonin when compared to placebo.*® This adverse effect on
visual tracking and reaction time was demonstrated again in a similar
study, alongside adverse impacts on spatial memory and vigilance
tasks.®® In another study using a lower day-time dose (2-2.4 mg), visual
reaction time was once again reduced, while attention, vigilance and
cognitive processing were unaffected.*’

Reproductive Health Four studies reported adverse effects or poten-
tially adverse changes to reproductive function.®>*”°>7° One study
found 7.5-300 mg melatonin administered daily to healthy women
suppressed luteinising hormone and subsequent ovulation within one
menstrual cycle, although this effect was intended as the study was
exploring potential contraceptive effects of melatonin.”® Alterations to
normal cycles of the hormone prolactin were seen in both women and
men after 2mg melatonin was administered daily for four months,>’
and similarly, a significant increase in prolactin was seen acutely in
men after single administrations of 2-4 mg.>”

When 3 mg melatonin was given to men daily for three months, two
of the eight participants experienced reduction in sperm concentration
and motility, alongside reduction in oestrogens and an increase in an-
drogen:oestrogen ratio.*® This affected only a minority of participants,
yet the change was significant in comparison to affected participants’
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baseline measurements.

Glucose Metabolism When 5 mg melatonin was given before an oral
glucose-tolerance test, it was found to significantly reduce pancreatic
insulin release if given in the morning, and to impair insulin sensitivity
if given in the evening.”” Another study found glucose tolerance was
decreased following the same dosing approach, yet this decrease was
only seen after morning administration and only in participants car-
rying the MTNR1B genetic polymorphism, which has been identified as
a risk factor for type 2 diabetes.?® Similarly, when 1 mg melatonin was
given in the morning, it appeared to reduce glucose tolerance and in-
sulin sensitivity in postmenopausal women, in both those with and
without hormone replacement therapy.®® One other study reported on
increased blood glucose as an adverse event, but found no statistical
significance between melatonin and placebo conditions.”®

Potential Drug Interactions Drug interactions were rarely purposefully
investigated but rather reported based on notification by participants.
Seventeen reviewed papers co-administered melatonin to participants
taking various medications without reporting any occurrence of ap-
parent drug interactions. These co-administered medications were
taken either as part of the study protocol (e.g. patients undergoing
surgical procedures) or as pre-existing prescriptions and included an-
xiolytics,>>®” anti-psychotics,*>®” anti-depressants,>>®” mood stabi-
lisers,® anticholinergics,>®° surgical anaesthesia,?*>>2%3%:63:5¢ antj.
emetics,®>°1°®  analgesics,?>?*%%3%:36.63.6466  pon_steroidal anti-in-
flammatories,>*>%%%%¢ muscle relaxants, asthma medications
(steroids, bronchodilators),?® antibiotics,***%>! oncological treatment
(chemotherapy, radiation, anti-hormone therapy),®*>' statins,***>
thyroid hormones,*® anti-diabetic agents (glibenclamide, metformin,
insulin),>**> sex hormones (oestradiol),*® antacids,*® anti-coagulants,*”
Alzheimer’s treatment (anti-cholinesterase inhibitors, memantine),>®
and other unspecified medications.>”>°

When potential drug interactions were identified, they were most
commonly reported in populations medicated for cardiovascular con-
ditions. When given alongside existing therapy of antihypertensive
calcium-channel blocker nifedipine, melatonin (5 mg nightly over four
weeks) was found to significantly increase participants’ otherwise well-
controlled blood pressure and heart rate, appearing to inhibit or
counteract the effects of nifedipine.*” These findings were consistent
with another study whereby melatonin (5mg nightly over twelve
weeks) was seen to promote an excessive difference between diurnal
and nocturnal blood pressure values (day:night ratio), an increase in
day-time systolic and diastolic blood pressure, and acceleration of mean
heart rate when given to participants with coronary artery disease who
were medicated with cardiovascular drugs.’* From these studies alone,
it is not possible to determine whether these effects were caused by
melatonin or by its interaction with medications.

One paper conducted an analysis of the incidence of adverse events
between participants with and without co-administration of melatonin
and antihypertensives, finding no significant difference in vital signs
between groups.®” Seven other papers reported on cardiovascular-re-
lated adverse events during the study period (dysrhythmia, stroke, at-
rial fibrillation, myocardial infarction, aortic stenosis, palpitations,
angina pectoris), however, no significant differences were seen between
groups and none were attributed to melatonin,?%33-34-36:5256,61

Another study compared effects of melatonin with sedative zol-
pidem, and with the combination of both drugs, on psychomotor
function, memory recall and driving skills.®® The results demonstrated
that while melatonin alone did not adversely affect these functions, it
potentiated the sedative action of zolpidem, resulting in additive effects
whereby performance was significantly reduced.®®

Other Adverse Events Twenty-six papers reported on a wide range of
adverse events which did not demonstrate a significant difference be-
tween groups (See Table 3)'22,25—28,32—37,41,42,45,48,50—52,55,56,58,61—64,69

One study assessing the potential of 4 mg melatonin to increase a
neurological sensory gating mechanism (P50 suppression) found mel-
atonin to have the opposite of the intended effect in certain

32,63
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participants.®® While the study was conducted on healthy participants,
melatonin was seen to lessen P50 suppression in participants with high
baseline suppression.””

One paper reported that constipation, as a side-effect, reached sta-
tistical significance after daily administration of 2.5 mg melatonin for
up to 3.5 years (15 + 12 months average).®” Increased incidence of
headache was seen in women undergoing spinal anaesthesia before
caesarean section when they were administered 6 mg melatonin before
the procedure, however this increased incidence was not seen in par-
ticipants taking a lower 3 mg dose.>* Another study assessing the po-
tential of melatonin to alleviate jet-lag reported a “rocking” sensation as
the only significant event in the melatonin group compared with pla-
cebo.”®

4. Discussion

This is the first systematic review to provide a comprehensive
overview of evidence for the safety of oral melatonin supplementation.
Of the fifty studies reviewed, twenty-four reported statistically sig-
nificant adverse events attributed to melatonin. Consistent with other
literature,'® reported adverse events were generally short-lived and
associated with day-time dosing. While the perceived severity of ad-
verse events relies largely on subjective and relative factors, the more
serious adverse events reported were seen at excessively high doses or
in specific populations.

The most frequently reported adverse events related to reductions in
psychomotor and neurocognitive function or fatigue and excessive
sleepiness, which are all consistent with melatonin’s long-observed se-
dative and hypnotic properties.”" Largely, these events were reported in
studies involving administration of melatonin directly before testing
psychomotor and neurocognitive function, or administration during
daylight hours when endogenous melatonin activity is low.”? This
suggests that in order to avoid such adverse effects, melatonin should
not be taken directly prior to activities requiring high levels of alert-
ness, but rather should be administered at night when possible, in
keeping with human biological circadian rhythms and with other
published literature on melatonin for sleep disorders.”® Additionally,
the sedative action of melatonin was found to have an additive effect
when administered with zolpidem,®® so caution should be exercised in
regards to combining melatonin with other sedatives.

One notable finding of this review relates to observed adverse ef-
fects of melatonin on blood pressure and heart rate in populations with
cardiovascular conditions and concurrent antihypertensive medica-
tions. It is unclear whether these adverse effects are attributable to
melatonin itself or to melatonin-drug interactions. A rise in blood
pressure and heart rate was seen in two studies, as well as an increase in
the difference between diurnal and nocturnal blood pressure, while in
another study no adverse effect could be seen in these vital signs, nor
any difference between participants with and without concurrent use of
antihypertensives. A substantial body of literature has demonstrated
potential for melatonin to reduce blood pressure,'’”*"%° and possibly
also to reduce heart rate®" and variability between diurnal and noc-
turnal blood pressure.®? There is, however, some evidence from in vitro
and animal studies of modulatory effects by melatonin on calcium-
channel activity,®>®° suggesting possible interactions with anti-
hypertensives of the calcium-channel blocker class. Nonetheless, it is
possible that melatonin’s antihypertensive activity may offset the clin-
ical significance of any interactions with other antihypertensive medi-
cations.®° Certainly, there is a need for further research investigating
use of melatonin in medicated hypertensive patients and caution should
be practiced with this population.

This review has identified a number of findings regarding the po-
tential for melatonin to impact on endocrine parameters, particularly
reproductive factors and glucose metabolism. These findings include
alterations to sex hormones in both men and women, suppression of
ovulation and sperm count, and reductions in insulin activity. Animal
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and in vitro studies reflect the findings of this review regarding mela-
tonin’s potential to interact with reproductive hormone®”*° and insulin
secretion cycles.”® However, another study has shown the potential for
melatonin to restore menstrual cycling to women with polycystic
ovarian syndrome without affecting insulin activity in either adverse or
beneficial ways.”' Additionally, despite reductions in sperm parameters
seen in a sub-group of men in one reviewed study, melatonin appears to
offer protective effects on sperm parameters in other literature.”®°* It is
possible these endocrine effects are dependent on population or in-
dividual characteristics, or dosage timing and form of melatonin. For
example, effects noted on glucose tolerance and insulin sensitivity were
stronger after day-time dosing while mimicking normal night-time
patterns of reduced glucose metabolism and insulin activity.”®> Mela-
tonin is known to have phase-shifting effects on circadian rhythms of
sleep,’® so it is possible this phase-shifting applies to circadian rhythms
of other physiological functions. Further research is necessary in order
to better understand the role of melatonin in endocrine function and to
determine optimal dosing protocols to avoid disrupting healthy endo-
crine cycles.

There are limitations present in this review. Primarily, during study
selection, a number of papers reported no adverse events yet were ex-
cluded because they did not conduct statistical analyses of adverse
events, which may have led to underestimation of the safety of mela-
tonin when synthesising results. The heterogeneity of methods used in
reviewed studies prohibited direct comparisons or meta-analyses and
the broad range of medical conditions involved complicates classifica-
tion of adverse events. Additionally, many reviewed studies did not
assess a full scope of potential adverse events, focussing only on those
relating to study outcomes or spontaneously reported by participants,
which may have led to underestimation of the occurrence of adverse
events in individual studies. This was reflected in section 6 of critical
appraisal with the CONSORT tool. We recommend use of measures
encompassing the full spectrum of adverse events listed in this review
for future research in order to enable comprehensive analysis of mel-
atonin’s safety.

While this review reveals a high degree of safety for melatonin with
few adverse events that cannot be easily avoided or managed in most
populations, it also reveals lack of clarity regarding melatonin’s re-
lationship to endocrine processes, and its effect on hypertensive pa-
tients and potential drug interactions in this population. In addition, no
clinical trials of melatonin in pregnant or lactating women were iden-
tified in our search, precluding assessment of its use in this vital po-
pulation. As understandings of the physiological activity of melatonin
expand, clinical research of melatonin has extended beyond treatment
of sleep disorders into various other potential applications. These ap-
plications include adjuvant treatment of cancer,®°” its symptoms,”® and
side-effects of conventional cancer treatments,”® treatment of liver
diseases and injuries,'°®'°" fertility support,”'°* post-surgical re-
covery,'?*'%"  gastrointestinal disorders'®'%> cardiovascular func-
tion,""'°® multiple sclerosis'>'%” and numerous others. The complexity
of melatonin’s interplay with the full scope of human physiological
systems needs to be further clarified in order to avoid adverse events
and optimise potential benefits in future clinical applications.

5. Conclusions

Oral melatonin supplementation in humans appears to be relatively
safe, with some notable exceptions in particular populations. Adverse
events are generally minor, short-lived, easily managed and likely
avoidable if dosing is applied in accordance with the circadian rhythm
of endogenous melatonin. However, further research into the physio-
logical activity of melatonin and into a comprehensive scope of po-
tential adverse events is required, and becomes more pressing as the
application of melatonin extends beyond its traditional use as a sleep
aid.
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