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Abstract

Since enzymes such as transmembrane serine protease 2 (TMPRSS2) and angiotensin converting enzyme-2 (ACE2) responsible

for the invasion of the SARS-CoV-2 virus, known as COVID-19, are also expressed in the gastrointestinal system and liver. The virus

also infects these tissues.

Inflammatory pathways are activated by the impairment of T cell activity, especially with increasing free radicals. As a result of the

activation of these pathways, cytokine expression increases and this situation causes inflammation-mediated tissue injury. Besides,

it is known that the agents used during treatment cause damage to the liver and gastrointestinal system. Therefore, it is thought

that melatonin, which is an antioxidant and anti-inflammatory feature released from the pineal gland, may prevent gastrointestinal
system and liver damage that will occur during COVID-19 and its treatment. Also, considering that COVID-19 has a more destructive
effect on people with immunodeficiency (although this rate is between 1 in 8,500 and 1 in 100,000 among symptomatic individuals),

it is a strong possibility that melatonin, which has a pleiotropic immunomodulator feature, may also be beneficial on the liver and

gastrointestinal tissue.
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Introduction

It is known that COVID-19, which is a serious health problem
with increasing case and death rates, is widely affected the respi-
ratory system as well as the gastrointestinal system and liver [1].
Detecting the presence of SARS-CoV-2, especially in stool samples,

and the occurrence of gastrointestinal symptoms such as nausea,

vomiting, diarrhea, increase in liver enzyme levels indicate that this
virus causes damage to both the gastrointestinal system and the
liver [2,3]. The fact that the enzymes responsible for the invasion
of SARS-CoV-2 are also synthesized in tissues such as the stomach,
intestine, liver, makes us think that the virus will also invade these

tissues and cause a cytokine storm in these tissues [2,3]. As a mat-
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ter of fact, studies have shown that free radical levels increase with
COVID-19, oxidant/antioxidant balance is disrupted and inflam-
matory pathways such as nuclear factor-kB (NF-kB), Mitogen acti-
vated protein kinase (MAP kinase). both in liver tissue and diges-
tive system [4,5]. It has been shown that inflammatory cell death
occurs with increased levels of cytokines such as tumuor necrosis
factor-alpha (TNF-a), interleukins (IL-6, IL-17), interferon- gama
(INF-y) [6,7]. The fact that the virus causes more widespread da-
mage, especially in the elderly and those with chronic diseases,
emphasizes the importance of the immune system as it is in every
viral infection [8,9]. Therefore, we aim to examine that melatonin,
a hormone that regulates the circadian system with its known an-
tioxidant, anti-inflammatory, and immunomodulatory properties,
can suppress gastrointestinal and liver damage that will occur du-
ring COVID-19.

COVID-19 gastrointestinal and liver disorder

Gastrointestinal Symptoms such as nausea, vomiting and diar-
rhea are seen at a very high rate during COVID-19 [2]. It has also
been shown that the ACE2 enzyme, which is responsible for the
invasion of the virus, is expressed in the esophagus, epithelial cel-
Is, enterocytes in the ileum and colon, and the enzymes TMPRSS2
and TMPRSS4 in small intestinal enterocytes [10]. Especially, the
demonstration of the presence of SARS-CoV-2 nucleic acids in the
stools of COVID-19 patients is considered an indicator of fecal-o-
ral transmission [2]. In addition, elevated liver enzymes have been
found in COVID-19 patients with gastrointestinal damage. Increa-
sing cytokine expression together with free oxygen radicals play an
importantrole in affecting both tissues [11]. It has been shown that
especially with the impairment of T cell activation, CD4 + and CD8 +
levels decrease, and cytokine levels increase with the activation of
inflammatory pathways [12]. It has also been proven in pathologi-
cal findings that the excessive increase in cytokine expression in
the body during viral infections causes structural damage in tissu-
es [11]. Examinations of the tissues of COVID-19 patients showed
the presence of pyroptotic cells with intense neutrophil infiltration
[13]. It is known that damage to the liver and stomach is caused
not only by the disease but also by the medications used during
treatment [14]. It is obvious that antiviral drugs such as lopinavir/
ritonavir and oseltamivir affect the liver tissue and the gastrointes-
tinal system [14,15]. Therefore, it is thought that the administrati-
on of an immunomodulator medications, with known antioxidant/
anti-inflammatory properties in addition to the treatment perfor-
med during the treatment of COVID-19, may prevent as the further

damage on the liver and gastrointestinal tissues.

55
COVID-19 and melatonin

Melatonin does not have a direct effect on viruses. However it
has an indirect effect because it is a pleiotropic immunomodulator
[16]. Until now, studies on COVID-19 and melatonin have claimed
that melatonin can prevent virus invasion by reducing CD147 le-
vels, regulating T cell activation, correcting the decrease in CD4+
and CD8+ levels, inhibiting NLRP3 inflammation, Toll-like recep-
tor4 activations and inhibiting cytokine expression and preventing
pyroptosis [16,17]. It has been claimed that especially the elderly
and those with chronic illnesses are affected by COVID-19 beca-
use of the low melatonin secretion in both pineal and all tissues
[18,19].

Gastrointestinal and liver disorder melatonin

It has been shown that melatonin, which is the most important
regulator of circadian rhythm, is also released from extrapineal or-
gans such as the gastrointestinal system and liver, as well as the
pineal gland [20]. In the examinations, melatonin secreted from the
gastrointestinal system was found in a higher concentration com-
pared to the pineal gland and plasma [21]. The low level of mela-
tonin in the urine of pinealectomized rats confirms that melatonin
is also secreted in other tissues. The protective effect of melatonin
secreted from regions such as the liver and gastrointestinal system
against reactive oxygen and nitrogen species is important in terms
of protecting the tissues where it is released from inflammation
[20,21].

Melatonin is secreted in the gastrointestinal system, especial-
ly in tissues such as the stomach, ileum, jejunum, and colon. This
secretion occurs independently of the light-dark cycle. It has been
shown that exogenously administered melatonin increases the le-
vel of gastrointestinal melatonin. It is known that melatonin is also
secreted in the liver and it is found in high levels in hepatocytes.
Therefore, it is very important in terms of providing oxidant/an-
tioxidant balance with the local effect secreted both from the gast-
rointestinal system and liver tissue and preventing inflammatory

pathways [21].

Conclusion

In conclusion, the expression of ACE and TMPRSS enzymes
responsible for COVID-19 invasion in gastrointestinal and liver tis-
sues suggests that these tissues may also be affected by the virus.
As a matter of fact, epidemiological findings show that these tis-
sues are affected by SARS-Cov-2. Especially, impairment of T cell

activation and increased cytokine expression plays an important
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role in the pathogenesis of tissue damage. Additionally, the harmful
effects of drugs used during treatment on the liver and gastrointes-
tinal system are known. Therefore, these tissues are more affected
both during the disease and during the treatment. Therefore, it is
thought that the use of melatonin, which is an antioxidant, pleiotro-
pic immunomodulator with known anti-inflammatory properties,
will play an active role in preventing the cytokine storm that occurs
during the disease and suppressing the negative effects, thus pre-
venting the gastrointestinal and liver damage that may be caused
by COVID-19.
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