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RESUMEN

La melatonina o N-acetil-5-metoxiptriptamina es una hormona sintetizada a partir del aminoácido esencial 
triptófano fundamentalmente por las células de la glándula pineal. Las funciones de la melatonina son muy 
variadas y muchas de ellas todavía poco conocidas. Se ha estudiado ampliamente su efecto antioxidante, 
antiinflamatorio y antiviral en diferentes modelos biológicos tanto in vitro como en modelos animales. En esta 
mini revisión se dan a conocer las experiencias con el uso de la melatonina y se destaca s potencial uso tera-
peutico durante la pandemia de COVID-19 y el tratamiento de las secuelas ya ampliamente descritas.
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ABSTRACT

Melatonin or N-acetyl-5-methoxyptryptamine is a hormone synthesized from the essential amino acid trypto-
phan mainly by the cell of the pineal gland. The functions of melatonin are very varied and many of them are 
still poorly understood. Its antioxidant, anti-inflammatory and antiviral effect has been extensively studied in 
different biological models, both in vitro and in animal models. In this mini-review, the experiences with the use 
of melatonin are reported and its potential therapeutic use during the COVID-19 pandemic and the treatment 
of the sequelae already widely described are highlighted.
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ectamente, estos mecanismos pueden re-
Because SARS-CoV-2 is a new pathogen, 
people of all ages have no immunity to it 
and are generally susceptible to infection. 
In about 3 years, COVID-19 has spread 
quickly to over the world countries, infected 
more than 547.415.112 people of all ages, 
and killed at least 6.335.724 patients, most-
ly in The United States, Germany, France, 
Brazil and Italy (1). The emergence of this 
disease has been explained by the presen-
ce of an unknown human coronavirus (CoV) 
with increased virulence factors. The expo-
nentially increasing number of cases in the 
world reflects in part the rapid transmission 
of COVID-19, which translates into a seve-
re test for the health systems of the most 
affected countries. Since no specific anti-vi-
rus drugs or vaccines are available to treat 
this sudden and lethal disease, many drugs 
have been used as therapy (2). 

Li et al. (3) discussed the neuroinvasive po-
tential of SARS-CoV-2 and suggested that it 
may play a role in the respiratory failure of 
COVID-19 patients. The most characteristic 
symptom of patients with COVID-19 is res-
piratory distress, and most of the patients 
admitted to intensive care units could not 
breathe spontaneously. Additionally, some 
patients with COVID-19 have also shown 
neurologic signs, such as headaches, nau-
sea, and vomiting. Increasing evidence 
shows that coronaviruses are not always 
confined to the respiratory tract and that they 
may also invade the central nervous system 
inducing neurological diseases. Moreover, 
Yang and Shen (4) discussed the importan-
ce of the endocytic pathway as well as the 
autophagy process in viral infection of seve-
ral pathogenic CoVs inclusive of SARS-CoV, 
MERS-CoV and the new SARS-CoV-2, and 
how novel therapeutic approaches could be 
developed by targeting these processes to 
treat COVID-19. 

Ben-Nathan et al. (5) showed the protecti-
ve effects of melatonin in mice infected with 
encephalitis viruses; Then, Bonilla et al. (6) 
studied the mechanisms involved in this 
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protection in animal models infected with 
Venezuelan equine encephalitis (VEE) virus 
and in vitro assays, having increased the 
survival rate of the mice. Melatonin has been 
shown to decrease brain apoptosis, oxidati-
ve stress, viral titers and CD200 expression, 
alone and in combination with minocycline 
and ascorbic acid treatment evidencing an 
antiviral effect involving their anti-oxidant 
properties (7). This protective effect seems 
to be due to the increase in the production 
of interleukin‐1β (IL‐1β), as 100% of the infec-
ted mice treated with melatonin die when IL‐1β 
is blocked with antimurine IL‐1β antibodies. Al-
though melatonin administration raises serum 
levels of tumor necrosis factor‐alpha (TNF‐α) 
and interferon‐gamma (IFN‐γ), the mortality 
observed in neutralization experiments with the 
corresponding anticytokine antibodies, suggests 
that neither TNF‐α nor IFN‐γ are essential for 
the protective effect of melatonin on muri-
ne VEE virus infection. Melatonin treatment 
also enhances the efficiency of immuniza-
tion against the VEE virus. Reactive oxygen 
species have been implicated in the disse-
mination of this virus, and their deleterious 
effects may be diminished by melatonin. 
This indole inhibits nitric oxide synthetase 
activity and it is a potent scavenger of nitric 
oxide, which also plays an important role in 
the spread of the VEE virus (8, 9).

The immunomodulatory, antioxidant, and 
neuroprotective effects of melatonin su-
ggest that this indole must be considered 
as an additional therapeutic alternative to 
fight viral diseases. The potential use of 
melatonin has been demonstrated in res-
piratory syncytial virus as well (10) and its 
use has been proposed in humans infected 
with Ebola virus (11), however, Paemanee 
et al. (12) showed a slight proviral effect of 
melatonin upon dengue 2 virus infection in 
HEK293T/17 cells under conditions of the 
lowest MOI used, and the highest concen-
tration of melatonin, but no effect was seen 
in HepG2 cell.

Zhang et al. (15) said that there is significant 
data showing that melatonin limits virus-re-



REVISTA UNESUM-Salud Volumen 1, Número 1, 202238

lated diseases and would also likely be be-
neficial in COVID-19 patients, but additional 
experiments and clinical studies are requi-
red to confirm this speculation.

Melatonin (N-acetyl-5-methoxytryptamine) 
is an endogenous indoleamine widely dis-
tributed. In vertebrates, circulating melato-
nin is largely derived from the pineal gland, 
although there are other organs such as 
gastrointestinal tract, epithelial hair follicles, 
skin, retina, salivary glands, platelets, and 
lymphocytes that produce melatonin (9). 
The maximal melatonin plasma concentra-
tion occurs usually 3–5 hours after darkness 
onset, and its level during the daily light pe-
riod is low or even undetectable (16). Throu-
ghout life, melatonin levels are significantly 
reduced as well; in young children, noctur-
nal melatonin levels are highest (17). During 
aging, the amplitude of the melatonin peak 
and total melatonin production is significant-
ly reduced, although there is a great interin-
dividual variability regarding these mecha-
nisms (18). It is important to underline that 
higher melatonin levels likely have important 
and positive roles in healthy aging and lon-
gevity. In fact, a reduction in endogenous 
melatonin levels throughout life seems to 
cause greater organism detriments (19).

This could explain why the aggressiveness 
of the SARS-CoV-2, is many times stronger 
in the elderly than in children, with all its se-
rious consequences; in fact, most studies 
have demonstrated involvement of multiple 
lung lobes and pleural effusion associated 
with the severity of COVID-19, and advan-
ced age (≥75 years) was a risk factor for 
mortality in China and Italy (20, 21).  Recent-
ly, in a study aimed to determine the effect 
of melatonin on thrombosis, sepsis and mor-
tality rate in adult patients with severe co-
ronavirus infection (COVID-19) included 82 
patients, while the control group consisted 
of 76 patients. In comparison to the control 
group, thrombosis and sepsis developed 
significantly less frequently (p<0.05) in the 
melatonin group during the second week 
of infection, while mortality was significantly 

higher in the control group (p< 0.05). Their 
conclusions were that adjuvant use of mela-
tonin may help to reduce thrombosis, sep-
sis, and mortality in COVID-19 patients (22).

Other clinical trial study showed that the 
combination of oral melatonin tablets and 
standard treatment could substantially im-
prove sleep quality and blood oxygen sa-
turation in hospitalized COVID-19 patients 
(23).  Farnoosh et al. (24) evaluated the cli-
nical efficacy of adjuvant, use of melatonin 
in patients with COVID-19, and their conclu-
sions were that the adjuvant use of melato-
nin has a potential to improve clinical symp-
toms of COVID-19 patients and contribute to 
a faster return of patients to baseline health. 
With respect the current evidence surroun-
ding nutritional/nutraceutical approaches 
for the therapy in patients with COVID-19, 
Borges et al. (25) founded only three con-
cluded studies that assessed zinc supple-
mentation and melatonin therapy in patients 
with COVID-19, but with inconclusive data, 
relatively small sample size, and early ter-
mination of the trial. On the other hand, vi-
tamin C therapy appears to reduce hyperin-
flammation and improve the oxygen support 
status of patients with COVID-19. However, 
a large part of this research involves pilot 
trials, and there are still conflicting data re-
garding mortality rate, mechanical ventila-
tion, and duration of symptoms of patients 
with COVID-19. Melatonin, zinc, and vitamin 
C supplementation should be investiga-
ted further on the nutritional status-immune 
response, and data from ongoing trials are 
needed to understand these molecules as a 
therapy strategy in patients COVID-19.

In conclusion, again, the protective effect 
of MLT warrants further investigation of the 
possibility of using this hormone for the 
treatment of humans infected with different 
viruses, and the COVID-19, constitutes a 
health threat that needs to be managed.

Valero-Cedeño N, Bonilla Romero E
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