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A b s t r ac t
The pandemic of SARS-CoV-2 has affected millions of lives worldwide. Many studies have described the cytokine storm and the subsequent
shock behind acute respiratory distress syndrome. Melatonin, a hormone secreted by the pineal gland has excellent anti-inflammatory and
immunomodulatory functions. Its role as an adjuvant in the treatment of COVID-19 has been described by many review studies. Serotonin is the
intermediate product of melatonin and deficiency of intermediate enzymes causes serotonin surge increasing capillary permeability and shock.
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The pandemic of SARS-CoV-2 has affected millions of lives
worldwide. The cause of mortality mediated by cytokine storm
is documented in many studies.1 There is no established specific
antiviral treatment as of now and vaccines are under trial. The focus
of physicians to counteract the cytokine storm due to unopposed
proinflammatory mediator amplification attracted the role of a
hormone melatonin. Melatonin is secreted by the pineal gland
located in the epithalamus and maintains circadian rhythm. Apart
from the mentioned role, melatonin has excellent anti-inflammatory
and immunomodulatory properties with the ability to tackle
the cytokine storm.2 Many reviews have suggested its role from
blocking of the cytokines to decrease the oxidative stress and to
reduce vessel permeability.3
The viral illness predominantly causes lymphocytosis, e.g.,
Epstein–Barr virus (EBV), infectious mononucleosis (IM), 4 and
even leukemoid reaction is observed in Hantavirus pulmonary
syndrome.5 The lymphopenia is not certainly a viral infection marker
but studies on influenza A suggest that lymphopenia is a poor
prognostic marker.6 The balanced milieu of bone marrow responds
differently to various infections. On the one hand, it responds to
infection-causing lymphocytosis enabling to combat viruses and,
on the other hand, lymphopenia is considered a poor prognostic
marker and was observed in COVID-19 patients in a descriptive
Chinese reported7 study. The lymphocyte proliferation releases
melatonin.8 So, in a patient of COVID-19 where melatonin is already
deficient with the presence of concomitant lymphopenia results
in an increase of severity of the disease. The interplay between
lymphocyte and melatonin provides us a novel therapeutic target of
this hormone. Melatonin supplements also increase T lymphocyte
proliferation indicating its role in T cell regulation and subsequent
immunomodulation.9
Deficiency of melatonin due to serotonin N-acetyl transferase
(SNAT) mutation or downregulation/degradation of receptor or
polymorphism of N-acetyl serotonin O-methyl transferase (ASMT)
leads to an increased level of serotonin (5-hydroxytryptamine),
an intermediate product of melatonin. Serotonin apart from a
neurotransmitter also increases endothelial permeability via the
Rho kinase pathway.10 Increased capillary permeability leads to
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vascular leak, shock, and acute respiratory distress syndrome (ARDS)
indicating its role in sepsis and septic shock.
In COVID-19 patients, ARDS and respiratory failure are some
of the most common etiologies in mortality apart from the
thromboembolic phenomenon. The polymorphism of ASMT or
SNAT or their downregulation induced serotonin sepsis may be
responsible for the causation of ARDS. Further studies are required
to understand its exact mechanism.
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