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Abstract
Introduction: Melatonin is a hormone produced mainly by the pineal gland, playing a key role in the regula-
tion of physiological processes, particularly the circadian rhythm. Objectives: To discuss the diverse effects 
of exogenous melatonin administration. Methods: This descriptive and exploratory study summarized recent 
publications in English or Portuguese. Twenty-four studies indexed in Scielo, PubMed, Science Direct, and 
Cochrane databases were included and analyzed. Results: Melatonin regulates the circadian rhythm, mod-
ulates the immune and cardiovascular systems, and promotes protection to oxidant stimuli while inducing 
antioxidant activities. It also exerts gastroprotective, neuroprotective and neuromodulatory effects. Conclu-
sion: Melatonin induces beneficial effects across different physiological processes in humans. It is consid-
ered a safe and well-tolerated pharmacological agent, associated with minimal side effects and no withdrawal 
symptoms.
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Resumo
Introdução: A melatonina é um hormônio produzido majoritariamente pela glândula pineal e que tem ação 
direta sobre a regulação de processos fisiológicos, especialmente o ritmo circadiano. Objetivo: Demonstrar 
através da literatura, os diferentes efeitos fisiológicos relacionados à administração da melatonina exógena. 
Métodos: Trata-se de um estudo descritivo e exploratório, baseado na sumarização de trabalhos recentes publi-
cados em inglês ou português. Foram analisados e incluídos 25 artigos indexados nas bases de dados Scielo, 
Pubmed, ScienceDirect e Cochrane. Resultados: Este hormônio está diretamente envolvido na regulação de 
processos fisiológicos, como o ciclo circadiano, regulação imune e cardiovascular, atividade pró-oxidante 
e antioxidante e gastroproteção, além de possuir efeito neuroprotetor e neuromodulador. Conclusão: A 
melatonina está diretamente ligada a efeitos positivos em processos dos mais diversos sistemas corporais. 
Trata-se de uma molécula de uso terapêutico seguro e de boa tolerância, estando relacionada a poucos efeitos 
colaterais e não ocasionando sintomas de retirada.
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Introduction

Insomnia is the most common sleep disor-
der, with a prevalence ranging from 10% to 25%. 
Individuals with insomnia experience reduced work 
productivity and increased healthcare utilization. 
Despite the availability of numerous medications, 
no pharmacological strategy has yet been firmly es-
tablished for its management¹.

Melatonin (N-acetyl-5-methoxytryptamine) is 
a hormone primarily produced by the pineal gland 
that affects the secretion of several endogenous sub-
stances (e.g., cortisol, adrenaline, etc.). Consequent-
ly, melatonin also plays a key role in regulating ac-

tivity-rest and sleep-wake rhythms².
The synthesis of melatonin begins with the 

conversion of the amino acid tryptophan into 5-hy-
droxytryptophan (5-HTP) by tryptophan hydroxy-
lase 1 enzyme. Next, 5-HTP is decarboxylated by 
5-HTP decarboxylase into serotonin, which is subse-
quently acetylated to N-acetylserotonin. Last, mela-
tonin is formed from N-acetylserotonin and released 
into the bloodstream³.

Owing to its high lipophilicity and ability to 
easily cross the blood-brain barrier, melatonin has 
been extensively investigated in clinical and experi-
mental studies. Beneficial effects on the central ner-
vous system have been reported, with high safety 
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and tolerability even at elevated doses4.

Moreover, melatonin exerts diverse physio-
logical effects, including regulation of the circadian 
rhythm, modulation of the immune and cardiovas-
cular systems, reduction of pro-oxidant activity with 
concomitant enhancement of antioxidant activities, 
gastroprotection, and neuroprotective and neuro-
modulatory actions5.

Based on the extensive evidence supporting its 
effects, the present study aimed to discuss the clini-
cal use of exogenous melatonin.

Methods

This descriptive and exploratory study summa-
rized recent publications in English or Portuguese. 
A total of 24 articles indexed in Scielo, PubMed, 
ScienceDirect, and Cochrane databases were includ-
ed and analyzed. The search strategy employed the 
following DeCS/MeSH descriptors: “melatonin”, 
“physiology”, and “drug effects”. Grey literature 
was excluded.

Discussion

Light stimuli regulate melatonin synthesis: 
darkness increases production, whereas light expo-
sure inhibits it. Sleep propensity is associated with 
the daily rise in melatonin secretion, with serum lev-
els starting to increase approximately two hours be-
fore usual bedtime6.

Clinical studies with middle-aged and older 
adults showed improvements in primary insomnia 
symptoms following daily administration of 2 mg of 
slow-release melatonin. The largest trial, involving 
more than 500 patients, demonstrated particularly 
favorable outcomes in individuals aged 55 years or 
older, with efficacy sustained for over six months7.

Exogenous melatonin combined with anti-
depressants has been shown to improve depressive 
symptoms; however, no significant effect was ob-
served when administered as monotherapy8.

In addition to its role in regulating the circa-
dian rhythm, melatonin also modulates immuno-
biological processes by influencing key cellular 
components of the innate immune response. In rats, 
multiple daily injections of melatonin into the pine-
al gland and adjacent brain regions significantly in-
creased phagocytic microglia cellularity9.

Moreover, melatonin administration signifi-
cantly increased the chemotaxis index10, enhanced 

the concentration of natural killer cells and mono-
cytes in the bone marrow of healthy young mice, and 
attenuated the excessive production of pro-inflam-
matory mediators, particularly cytokines, in several 
in vitro inflammation models¹¹.

Recent evidence also suggests that melatonin 
exerts relevant antiviral, antibacterial, and antipar-
asitic effects12, 13. In immunocompetent mice, mela-
tonin reduced viral levels in the brain, whereas such 
effects were absent in immunosuppressed mice, in-
dicating that its antiviral action requires an intact im-
mune system.

Several studies using experimental models of 
endotoxin-induced and polymicrobial sepsis have 
demonstrated the protective role of melatonin15, 16. 
This protective effect has been attributed to its pleio-
tropic action, including the inhibition of pro-inflam-
matory cytokine production, especially tumor necro-
sis factor alpha (TNF-α), and increased levels of the 
anti-inflammatory interleukin-10 (IL-10)15, 17.

Exogenous melatonin also has also shown 
benefits in gastrointestinal diseases. In experimental 
colitis models, melatonin has been shown to reduce 
visceral hyperalgesia and attenuate disease sever-
ity18, 19. Clinical studies have further reported im-
provements in irritable bowel syndrome, suggesting 
a close relationship between this condition and cir-
cadian rhythm regulation20.

In the cardiovascular system, melatonin admin-
istration combined with conventional treatment for 
acute myocardial infarction induced significant pro-
tective effects against ischemia-reperfusion injury 
in clinical trials²¹. Additional studies have described 
improvements in macrovascular and microvascular 
diseases. In mice exposed to a hyperlipidemic diet 
and an experimental model of streptozotocin-in-
duced diabetes mellitus, melatonin restored endothe-
lial function and improved microvascular responses.

The expression of melatonin membrane recep-
tors (MT1 and MT2) in pancreatic islets of Lang-
erhans and diffusely in the human pancreas was 
confirmed immunohistochemically. In pancreatic 
β-cells, these receptors play in three parallel signal-
ing pathways that distinctly modulate insulin secre-
tion²³.

Chronic oral administration of melatonin in 
mice for three months significantly reduced total 
cholesterol and low-density lipoprotein levels, while 
increasing serum high-density lipoprotein levels. Se-
rum triglyceride levels were decreased by 39%, and 
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insulinemia was reduced by 33%24.

Furthermore, oral administration of melatonin 
reduced hepatic steatosis and liver inflammation, as 

evidenced by decreased serum aspartate aminotrans-
ferase (AST) levels. In hepatocytes, melatonin also 
downregulated pro-inflammatory cytokines levels 
and inhibited apoptosis25.

Conclusion

Melatonin is widely regarded as a safe and 
well-tolerated compound, characterized by minimal 
side effects and the absence of withdrawal symp-
toms. Beyond its regulatory function in circadian 
rhythm, melatonin exerts anti-inflammatory effects 
and modulates the immune, cardiovascular, and gas-
trointestinal systems. Additionally, it enhances the 
efficacy of other pharmacological agents by syner-
gistically attenuating infectious processes.
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