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Exogenous melatonin is commonly used to treat insomnia, other sleep problems, and numerous medical illnesses, including
Alzheimer’s disease, autism spectrum disorder, and mild cognitive impairment in adults and children. There is evolving
information regarding issues with the use of chronic melatonin.

melatonin insomnia sleep aging dietary supplement autistic spectrum disorder

| 1. Anti-Aging and Oxidation Protection

Mitochondrial dysfunction is related to several age-related diseases, such as AD and cardiovascular disease, caused by
oxidative stress induced by the buildup of ROS. The production of melatonin is not only found within the pineal gland. Some
studies have found melatonin production within bone marrow, retina, and gastrointestinal tract [1I. These extra pineal sources
of melatonin are produced within mitochondria of the tissues above, and this production significantly decreases with age, with
mitochondrial dysfunction increasing. A thorough review published in 2022 discussed the causative factors of aging and how
the decrease in melatonin production may be an important factor in aging 2. Gimenez et al. summarized how exogenous
administration of melatonin reduces the oxidation of compounds such as cardiolipin, implicated in cardiovascular disease, and
its inhibition in proinflammatory events such as COX-2, amyloid beta toxicity, and mTOR signaling (refer to Figure 1) 2. The
reduction of oxidation of compounds related to mitochondrial function may be implicated in an “anti-aging” effect. Essentially,
melatonin may preserve mitochondrial function, thus preventing the vicious cycle of oxidative damage that arises in

concordance with aging and age-related diseases that have exhibited an ever-increasing incidence within the U.S. population.
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Figure 1. Gimenez et al. details the downstream and potential anti-aging effects of exogenous administration of melatonin.
Arrows indicate stimulation, and dashed lines indicate inhibition. AEDG, (Ala-Glu-Asp-Gly) peptide; APEL1L,
Apurinic/apyrimidinic endonuclease 1; OGG1, (8-Oxoguanine glycosylase); Nrf2, nuclear factor erythroid 2-related factor 2;
NF-kB, nuclear transcription factor kappa B; NLRP3, NOD-like receptor family pyrin domain-containing 3; mTOR, mammalian

target of rapamycin 31,
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| 2. Melatonin as a Potential Marker in Alzheimer’s Disease

The diagnosis and determination of progression of AD is obtained via many tests, including PET scanning for the uptake of
flurodeoxyglucose indicating the presence of amyloid beta plaques and tau fibers [, Historically, it has been troublesome to
use biomarkers within liquid media to track the progression of AD. A 2021 study found a significant difference in nighttime
circulating levels of melatonin in AD and age-matched individuals, suggesting this may be a new biomarker to consider in
clinical practice; however, more studies need to be performed in order to further evaluate the use of circulating melatonin as a
diagnostic tool for this disease &,

| 3. Therapeutic for Mild Cognitive Impairment

MCI is a condition that involves impairment of an individual’s memory, reasoning, or perception. This condition is implicated in
the progression of AD as an early-stage finding that can be diagnosed with concurrent imaging showing beta-amyloid plaques
or tau fibers on a PET scan [8. A systematic review and meta-analysis of over 22 randomized control trials found that
melatonin usage significantly increased the Mini-Mental State Examination score in patients suffering from mild AD . This
finding suggests that melatonin may be an effective adjuvant therapeutic option for improving MCI in patients suffering from
mild AD.

| 4. Delay of Puberty

There has been concern that long-term exogenous melatonin might delay children’s sexual maturation. This stems from the
observation that the highest nighttime melatonin levels are found in very young individuals (1-3 years) and that levels drop
progressively until adolescence. The drop in nocturnal serum melatonin levels parallels the sexual maturation process.
Therefore, it has been hypothesized that artificially keeping melatonin levels high might not allow the triggering of important
pubertal developmental steps.

Boafo et al. Bl analyzed three human studies that tracked pubertal timing along long-term exogenous melatonin use. The
primary focus was melatonin effectiveness or dosing in all three studies, with pubertal timing as a secondary outcome. One
study B! showed no effect on pubertal development based on Tanner scores. A second study & showed “perceived pubertal
timing as late” (a subjective delay) in melatonin users compared to controls. In a third study 19, out of 44 children with severe
neurodevelopmental difficulties, 5 developed precocious puberty before starting melatonin therapy; however, there was no
apparent impact on the onset of puberty in the remaining 39 subjects. Boafo et al. & concluded that the number of patients
studied was too small to draw reliable conclusions, patient follow-up was incomplete, and measures of pubertal timing were
poor. They concluded that the role of melatonin in sexual maturation and the timing of puberty is understudied, and thus, that

additional research is necessary.

| 5. Effect on Seizures

There has been concern that melatonin may increase the incidence of seizures in those with a seizure disorder X1, However,
no effect on seizure activity was observed in a randomized, placebo-controlled trial in children by Wasdell et al. 12 or by Carr
et al. 9, Another study found a decrease in seizures in children who took exogenous melatonin to improve sleep 131, In
patients with epilepsy with idiopathic generalized tonic-clonic seizures, Maghbooli et al. found that the addition of melatonin to
patients’ valproic acid treatment was associated with a significant reduction in the severity of epilepsy and improvement in
sleep quality (141,

| 6. Increase in Bone Fractures

There have been reports of increased risk of bone fracture associated with exogenous melatonin (11, A study of adults in the
United Kingdom by Frisher et al. [13 found that adults (average age 65) who received 3 or more melatonin prescriptions (2

mg, extended release) were 44% more likely to suffer a fracture than the control group. Until the association between
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melatonin and fractures has been clarified, the possibility of increased fracture risk is a reason to use melatonin with caution

in older adults and those with previous low-impact fractures.

| 7. Impairment of Balance or Cognition

There have been concerns that exogenous melatonin could impair balance or cognition. Immediate-release melatonin is
cleared quickly from the system. Oral, immediate-release melatonin has a half-life of approximately 45 min and time to peak
blood concentration of approximately 30 min. A single oral dose of melatonin will increase blood concentrations for
approximately 5 h. A study of men and women aged 60-71 in China found that, compared to placebo, a single 3 mg dose of
melatonin significantly impaired balance 1 h after ingestion; however, it did not significantly affect cognitive function L& A
long-term, placebo-controlled study in postmenopausal women found no increase in adverse events, daytime drowsiness,
muscle weakness, or impaired balance the day after taking 1-3 mg of immediate-release melatonin; however, higher doses
(over 3 mg) of controlled-release melatonin products can potentially cause next-day drowsiness. A study by Gooneratne et al.
demonstrated high blood levels of melatonin for an average of 10 h following ingestion of a 4 mg product (3 mg controlled-
release + 1 mg immediate-release) compared to 6.4 h following a 0.4 mg product (0.3 mg controlled-release + 0.1 mg
immediate-release) L7, For these reasons, caution has been advised when driving or operating heavy machinery within 6 h

after taking melatonin, especially after taking controlled-release products.

| 8. Worsening of Restless Leg Syndrome

Taking melatonin may increase leg movements in restless leg syndrome (RLS). A small study of 8 subjects with severe RLS
found significantly more leg movement when measured 1 h and 4.5 h after taking 3 mg of melatonin in the evening compared
to no melatonin. However, the patients in the study did not report any increase in leg discomfort 28], In contrast, preliminary
evidence shows that melatonin may decrease periodic leg movement disorder symptoms involving involuntary leg movements
while sleeping 22!,

| 9. Worsening of Asthma

There has been concern that exogenous melatonin might worsen asthma. However, a small study among people with stable,
mild, to moderate asthma found that taking 3 mg of melatonin at night for 1 month did not significantly affect lung function
compared to placebo 22,

| 10. Worsening of Depression and Bipolar Disorder

Extremely high doses of melatonin (250 to 1200 mg daily) have been reported to worsen depression and bipolar disorder 24,
However, a study among people with depression using melatonin 0.5 to 6 mg daily for up to 3.5 years did not report a
worsening of depression [22],
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