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Dexamethasone and Nutraceutical
Therapy Can Reduce the Myalgia
Due to COVID-19 - a Systemic
Review of the Active Substances
that Can Reduce the Expression of
Interlukin-6

Umberto Ripani’, Michele Bisaccia? Luigi Meccariello®

ABSTRACT

Background: Myalgia reflects generalized inflammation and cytokine response and can
be the onset symptom of 36% of patients with COVID-19. Interleukin-6 (IL-6) and tumor
necrosis factor-a (TNF- a) levels in plasma and upper respiratory secretions directly cor-
relate with the magnitude of viral replication, fever, and respiratory and systemic symp-
toms, including musculoskeletal clinical manifestations. Objective: The aim of our work
is to report literature scientific investigation clinical protocol to reduce the immunomodu-
lation and inflammatory response nutraceutical therapy associated with dexamethasone
and how can reduce the expression of Interlukina-6(IL-6) and myalgia due to COVID-19.
Methods: We searched in Pubmed and Cochrane the nautriceutical drugs to treat the im-
mune modulation of organism to COVID-19. We put these keywords: immune inflamma-
tion, desease descriptions, epidemiology COVID-19; immunomodulations; IL-6; Rheumatic
Symptoms; Joint; Musculoskeletal Disorders; dexamethasone; Polydatin; Zinc; Melatonin;
N- Acetyl Cysteine; Colostrum; L- Glutamine; Vitamin D3. Results: We found 61 papers. All
the authors analyze them. After the Analyze we suggest the use of response nutraceutical
therapy associated with dexamethasone can reduce the expression of Interlukina-6(IL-6)
and myalgia due to COVID-19. Conclusion: According the scientific literature nutraceutical
therapy associated with dexamethasone can reduce the expression of Interlukina-6(IL-6)
and myalgia due to COVID-19.

Keywords: COVID-19, cytokine storm, joint pain, musculoskeletal pain, fatigue, long covid, covid
long haul, nutraceutical factors, dexamethasone, um-PEA, polydatin, melatonin, colostrum freeze
drying, vitamin D3, N-acetyl cysteine, L-Glutammine, zinc.

1. BACKGROUND

The outbreak of covid-19 in Italy officially started on 31 January 2020, after
two Chinese visitors staying at a central hotel in Rome tested positive for the
new coronavirus SARS-CoV-2. They had landed at Milan Malpensa airport
on a flight from Wuhan on 23 January (1). Italy at the date of 12 December
2020 recorded 63.387 deaths due to this COVID-19 outbreak. Myalgia is a
common symptom in patients with viral infections such as novel coronavirus
disease 2019 (COVID-19) and influenza. Myalgia reflects generalized inflam-
mation and cytokine response and can be the onset symptom of 36% of pa-
tients with COVID-19 (2). Interleukin-6 (IL-6) and tumor necrosis factor-a
(TNE- a) levels in plasma and upper respiratory secretions directly correlate
with the magnitude of viral replication, fever, and respiratory and systemic
symptoms, including musculoskeletal clinical manifestations (3). Indometh-
acin has a potent antiviral activity against SARS coronavirus (4) but trails are
still in progress. Since nowadays no scientific evidence establishes a correla-
tion between NSAIDS or Cox-2 and the worsening of COVID-19, patients
should be advised against any NSAIDs self-medication when COVID-19 like
symptoms begins (5). The use of dexamethasone was based on the severity of
respiratory symptoms or in myalgia problems (2-6).
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2. OBJECTIVES

The aim of our work was: A) to report our literature
scientific investigation clinical protocol to reduce the
immunomodulation and inflammatory response nutra-
ceutical therapy associated with dexamethasone can re-
duce the expression of Interlukina-6(IL-6) and myalgia
due to Covid-19; b) to try to control this dysregulated
immune response through the protocol and therefore
reduce musculoskeletal symptoms in Covid-19 infec-
tion; ¢) to review of nautriceutical therapy as [ Vir pro-
tocol (Micronized palmitoylethanolamide 400mg +
transpolydatin 40mg , Ultra-micronized Palmitoyletha-
nolamide 200mg 1cp/die; zinc 50mg 1 cp/die; L- Glu-
tamine 3 gr; Melatonin 4 mg 1cp/die; N-acetylcysteine
600mg 2cp/die; colostrum 500mg 1 cp/die; Vitamin D
25.000 UI 1 week) associated with dexamethasone can
reduce the expression of Interlukina-6(IL-6) and myal-
gia due to Covid-19.

3. MATERIALS AND METHODS

A systematic computer search of EMBASE, PubMed
and Cochrane for literature related to the Covid 19: im-
mune inflammation, desease descriptions, epidemiology
Covid-19; immunomodulations; IL-6; Rheumatic Symp-
toms; Joint; Musculoskeletal Disorders; dexamethasone;
Polydatin; Zinc; Melatonin; N- Acetyl Cysteine; Colos-
trum; L- Glutamine; Vitamin D3.

The eligibility criteria for literature was determined
before the search by the authors. Inclusion criteria spec-
ified both retrospective and prospective studies, case
reports, case series and randomized controlled trials.
Studies were included if they were conducted on human
subjects or in laboratory.

The three authors reviewers completed the title, ab-
stract and full-text screening assessing for study inclu-
sion, and any discrepancies were resolved by discussion.
A third party was involved if there was no mutual agree-
ment.

The extracted evidence was collected and analyzed
with Microsoft Excel 2007 (Microsoft Corporation,
Redmond, Washington). Statistical analyses focused on
descriptive statistics.

4. RESULTS AND DISCUSSION

A total of 423 articles were identified in the original
search. After the removal of duplicates between da-
tabases, a total of 213 records were identified for title
screening. After the exclusion of 158 papers based on
title, 123 records remained for abstract screening, of
which 61 full texts were deemed relevant based on the
inclusion and exclusion criteria.

Coronaviruses are a large group of single-stranded
RNA viruses so called for their “crown” shape at elec-
tron microscope. They cause various diseases involving
respiratory, enteric, hepatic and neurological systems,
with widely different clinical presentations between hu-
mans and animals (7-9). They are responsible for respi-
ratory infections in humans.

At the end of December 2019, in Wuhan, in the prov-
ince of Hubei, in China, numerous cases of an unknown
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pneumonia began to occur, which initially was therefore
called pneumonia of unknown. The outbreak initial-
ly spread uncontrollably until the causative agent was
identified, which is a new coronavirus.

From a clinical point of view, Covid-19 infection var-
ies from totally asymptomatic forms to forms character-
ized by severe respiratory failure. The main symptoms
include fever, fatigue, myalgia, anosmia and augesia (10,
11). Less frequent symptoms are diarrhea and hemop-
tysis.

Regarding the age of the affected patients, the average
age is between 49 and 59 years; cases in children under
15 are rare, and more than half of the patients are male
(12, 13).

Almost half of the diagnosed cases had associated
conditions such as diabetes, cardiovascular disease and
hypertension (12-14).

In clinically severe cases there is a worsening of the
symptoms approximately 8 days after the onset of symp-
toms and after about 10.5 days there is a need to enter
intensive care.

Leukopenia and lymphopenia are typical laboratory
results. Being lymphopenia especially characteristic of
Covid-19 infection. In around half of the cases there is
an elevation of the GOT and GPT; lactic dehydrogenase
and creatine kinase are usually elevated, as is reactive
protein C. An increase in D-Dimer is present in approx-
imately 30% of patients (12, 13). D’Silva et al (15) men-
tioned that patients with and without rheumatic disease
had similar symptoms and laboratory findings, but those
with rheumatic disease were more likely to require me-
chanical ventilation.

Significantly elevated blood levels of cytokines and
chemokines have been observed in infected patients
including: IL1-f, IL-17, IL8, IL9, IL10, FGF2, GCSEF,
GMCSE, I[FNy, MCP1, MIP1a, PDGFB, TNFa and VEG-
FA.

It has been reported an elevation of IL 6 in patients
that need hospitalization, and that increase of IL 6 is re-
lated to bad prognosis. Most severe cases requiring ICU
admission showed elevated levels of pro-inflammatory
cytokines including IL.2, IL7, IL-17, IL10, and TNFa and
therefore are thought to be the main factors promoting
the severity of the disease (16). Based on this informa-
tion, we thought about developing a protocol that could
reduce the risks of COVID-19 infection or, in the case of
contagion, modulate the inflammatory response in or-
der to develop a milder curse of infection.

POLYDATIN, PEA

Polydatin (resveratrol-3-Ob-mono-D-glucoside) is
a natural glycosylated precursor of resveratrol, it rep-
resents the most abundant form of resveratrol in nature
and it is found in grape juice and in the root of the Po-
lygonum cuspidatum plant. Chemically it derives from
stilbene, which has shown antioxidant and anti-inflam-
matory properties and a neuro, nefro and hepatoprotec-
tive role. The antioxidant properties of polydatin depend
on the fact that it inhibits lipoperoxidation and is also
capable of sequestering free radicals such as 2,2-diphe-
nyl-1-picrilhydracil (DPPH). Various studies suggest
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that polydatin may have biomedical properties similar
to those described in resveratrol: anticancer, inhibition
of platelet aggregation and inhibition of oxidation of low
density lipoproteins (LDL) (17, 18). A study carried out
on peripheral blood mononuclear cells has shown that
polydatin decreases the production of IL-17 as well as
oxygen free radicals (19, 20).

In another 2017 study, resveratrol significantly inhibit-
ed MERS-CoV infection and also decreased the expres-
sion of the nucleocapsid (N) protein essential for MERS-
CoV replication. In addition, resveratrol down-regulated
MERS-CoV-induced apoptosis in vitro (21).

Also in the same study, the authors tested the effect of
resveratrol in another emerging positive-sense RNA vi-
rus, the chikungunya virus. Resveratrol has been shown
not only to inhibit viral production of MERS-CoV, but
also to reduce the production of the chikungunya vi-
rus at concentrations of 250 and 125 uM. Therefore the
study authors suggest that resveratrol may have antiviral
activity for MERS-CoV and other emerging RNA virus-
es. In another study of 2006, the authors showed in vitro
on cells that the SARS virus was completely inhibited by
stilbene derivatives (22).

Asregards PEA, on the other hand, it has been shown
to have a high neuroprotective effect, reducing the in-
filtration of neutrophils at the level of the nervous sys-
tem, the expression of pro-inflammatory cytokines and
iNOS and through the activation of NF - kB (23, 24) .
It has also been seen that the association of PEA with
other oral antioxidants (especially polydatin) increases
its effectiveness, especially when micronized/ultrami-
cronized . Likewise, PEA also exhibits high security, as
recently reported by Nestmann et al (25).

One of the main symptoms of Covid-19 infection is
respiratory distress and neurological symptoms such as
headache, nausea and vomiting are often present. It has
been seen that in the case of SARS-CoV the infection
was present in the brain especially at the level of the
brain stem. In Covid-19 typical symptoms are anosmia
and ageusia, which might mean an involvement of the
nerve fibers. Therefore, neuroprotection can represent
a useful element in the prophylaxis of severe forms of
infection (22).

Furthermore Food and Drug Administration (FDA)
from may 2020 has given the company permission to
submit an Investigational New Drug Application (IND)
for the use ultramicronized palmitoylethanolamide,
um-PEA) to treat COVID-19, the disease caused by the
SARS-CoV-2 virus.

ZINC

As far as zinc supplementation is concerned, increas-
ing the intracellular concentration of Zn (2+) with zinc
ionophores such as pyrithione (PT) can very effectively
alter the replication of numerous RNA viruses, includ-
ing poliovirus and influenza virus (27).

Zinc deficiency increases production of proinflam-
matory cytokines such as IL-1f, IL-6, and tumor necro-
sis factor (TNF) -a, while its supplementation is able to
downregulate inflammatory cytokines by decreasing the
gene expression of IL-1f3 and TNF-« through the upreg-
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ulation of mRNA and specific binding of DNA for A20,
subsequently inhibiting the activation of NF-«B (28).

At the level of the pulmonary epithelium cell adhe-
sion proteins are directly responsible for the formation
of the mechanical barrier. It has been seen that an in-
crease in inflammatory cytokines, in combination with
zinc deprivation, would induce caspase-3, leading to the
degradation of junction proteins, loss of cell-cell contact
and impaired barrier function of the pulmonary epithe-
lium (29).

MELATONIN

Melatonin (N-acetyl-5-methoxytryptamine) (MEL) is
a neurohormone secreted by the pineal gland following
a circadian rhythm with peak concentrations at night.

An increasing daily number of studies highlights the
fundamental role of melatonin in regulating circadian
rhythms (30-32). In addition, melatonin has a very im-
portant function in numerous pathophysiological pro-
cesses, including the defense against viral infections and
the modulation of the immune response. Finally, mela-
tonin plays an important role in antioxidant and neuro-
protective processes (28). Carrillo-Vico in a 2013 study
defines melatonin as an immune buffer, which acts as
a stimulant in basal or immunosuppressive conditions
and as an anti-inflammatory compound in the presence
of exacerbated immune responses, such as acute inflam-
mation (33).

Melatonin reduces neutrophil infiltration and levels of
inflammatory mediators during pulmonary inflammato-
ry processes and airway hyperreactivity. Melatonin and
its derivate AFMX also suppress the production of IL-8,
a chemotactic factor of neutrophils, in lung fibroblasts.
human and peripheral blood neutrophils activated by
LPS (34).Additionally in vitro melatonin neutralizes the
excessive production of pro-inflammatory mediators,
especially cytokines, including TNF-a, IL-1p, IL-6, IL-8
and IL-10 (35).

N ACETYL CYSTEINE

Acetylcysteine is an N-acetylated derivative of cyste-
ine; when administered orally it is deacetylated to cys-
teine, with a consequent increase in the concentration
of glutathione reduced in the plasma and in the respi-
ratory tract (36, 37). High levels of pro-inflammatory
cytokines have been reported in patients with influenza
A virus infection (H1IN1, H7N9 and H5N1) (38). These
cytokines can be caused by viral infection (primary cy-
tokines) or immune response (secondary cytokines).
This high level of inflammatory cytokines is often called
“cytokine storm” or “cytokine dysregulation” (39). NAC
has been shown to inhibit the production of pro-inflam-
matory molecules in highly pathogenic influenza A vi-
rus (H5N1) infected epithelial lung cells and inhibit the
synthesis of mucins and pro-inflammatory mediators in
type Il alveolar epithelial cells infected with flu viruses A
and B (40). The influenza virus induces reactive oxygen
species that activate the nuclear factor kB resulting in
hyperproduction of cytokines. High-dose N-acetylcys-
teine (600 mg 2 times / day) reduces this cytokine storm
and therefore alleviates the symptoms of influenza in
elderly patients with chronic degenerative diseases (41).
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COLOSTRUM

Vaccine colostrum is a brownish-colored liquid, which
mainly contains immunoglobulins, growthfactors, im-
munoregulators and immunologically active substances
among which Lactoferrin is very important (antiviral
properties aimed both against enveloped viruses and
against naked viruses). Lactoferrin is particularly effec-
tive in the early stages of infection, preventing the virus
from entering the cell by binding to both receptors for
heparan-sulphate-glycosaminoglycans either directly to
the viral particles. The nuclear localization of Lactofer-
rin means that it is active both in the initial phase of con-
tact between the cell and the virus and when the virus
itself has already penetrated the cell (42).

Vaccine colostrum can modulate the cellular response
mediated by TLRs, in particular TLR-3, 4 and 5, in a
dose-dependent way (43). Bovine coronavirus (BCoV)
is an important viral pathogen associated with neonatal
calf diarrhea (NCD), winter dysentery in adult cattle and
respiratory tract disorders in cattle of all ages (42, 43).
Colostrum intake is a natural and very effective method
useful for controlling BCoV infection in calves. BCoV
is composed of a single-stranded RNA, belongs to the
Betacoronavirus genus and has several structural pro-
teins among which protein S is involved in the interac-
tion between virus and cell receptor and is also the tar-
get of neutralizing antibodies, this is a common feature.
with Covid-19 (44).

In a 2018 study (45) it was seen that the severity of the
BCoV infection depended on the antibodies passively
purchased from the colostrum, resulting milder in the
calves that had taken maternal colostrum. The outcome
of BCoV infection was clearly influenced by passively ac-
quired ABS from colostrum. IgG1 sub-type is the main
IgG Ab isotype actively concentrated during colostro-
genesis. Based on these observations it can be assumed
that vaccine colostrum contains antibodies that are also
effective against Covid-19.

L- GLUTAMINE

Glutamine is a polar amino acid; the enantiomer L
is one of the 20 ordinary amino acids; its lateral group
bears a carboxamide group. It is the amide of glutamic
acid. From a biological point of view, glutamine acts as
a source of nitrogen for rapidly dividing cells including
lymphocytes, where it is important for energy produc-
tion and for the synthesis of nucleotides. Furthermore,
glutamine is essential for the proliferation of T cells fol-
lowing their activation. The activation of naive T lym-
phocytes is associated with a rapid absorption of gluta-
mine, which requires the ASCT2 amino acid transporter
(46, 47).

Furthermore, activated T lymphocytes require gluta-
mine for the production of IFN-y; therefore, the deple-
tion of glutamine inhibits the proliferation of T cells and
reduces the production of IFN-y and IL-2 (48).

Although glucose is a critical substrate for T cells, glu-
tamine is essential during the activation of T cells. Acti-
vated T cells in fact increase the expression of glutamine
transporters and their deletion impairs the transition to
an effector T cell 42). In human Coronavirus (HCoV) in-
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fections there is a dysregulation of glutamate homeosta-
sis which can lead to neuronal loss (neurodegeneration).
Dysregulation of glutamate following HCoV infection is
evidenced by an increase in extracellular glutamate and
the release of LDH. Therefore, the homeostasis of glu-
tamate is fundamental. The latter is regulated by gluta-
mine synthetase: after recovery, glutamate is converted
into glutamine by the astroglial enzyme GS. Glutamine
is then transported in the nerve terminals and converted
back to glutamate for a possible new glutamate-gluta-
mine cycle (49).

VITAMIN D3

Vitamin D has some very important functions for hu-
man health; The European Food Safety Authority rec-
ommends an intake of 600 IU (15 mg) / day in healthy
adults, with a maximum recommended intake of 4000
IU / day (100 mg) (50). The innate immune system is
the first defense against infections and its main function
is to fight quickly against invading pathogens. The in-
nate immune system consists of: microbiota, physical
barriers against infections (mucous membranes, mucus,
skin), enzymes expressed by epithelium and phagocyt-
ic cells (lysozyme), peptides and antimicrobial proteins
(defensins, cathelicidins,) inflammatory humoral com-
ponents (complement and opsonine) cellular compo-
nents (natural killer, macrophages, dendritic cells, mast
cells, neutrophils cells) (51). Cholecalciferol 1.25 (OH)
2D3 increases the chemotaxis autophagy, and phagoly-
sosomal fusion of innate immune Cells. It also increases
the production of defensin-2 and cathelicidin antimicro-
bial peptide (CAMP) by macrophages and monocyte ke-
ratinocytes consequently increasing their antimicrobial
activity (52, 53).

Various studies show that vitamin D upregulates the
activity of Th2 cells (54-56). Furthermore, vitamin D is
able to suppress among the immunomodulatory effects
of vitamin D its ability to increase Treg cells and sup-
press Th17; the latter produce Il-17 and have been im-
plicated in the pathogenesis of various autoimmune dis-
eases (57-59). Several studies indicate an important role
of vitamin D as an immunomodulator and in increas-
ing the response capacity of the innate immune system
against pathogens (60-62).

5. CONCLUSION

Healthcare professionals represent a high-risk cate-
gory of COVID-19 infection. Many studies have shown
that inflammation and lung damage in SARS, MERS and
recently in COVID-19 is due to an increase in serum pro
inflammatory cytokines and chemokines (inflammatory
storm) and that disease severity and adverse outcome
are related to the level of increase, suggesting a possible
role for hyper-inflammatory responses in COVID-19
pathogenesis. Dexamenthasone and some nutraceutical
factors here described can be useful for the modulation
of the inflammatory storm in light of the fact that nutra-
ceutical factors do not add more collateral effects than
dexamethasone, which mainly causes sarcopenia and
axis suppression.

69



I-vir Modulate the Covid19's Inflammation

Authors’ contributions: UR, LM, and MB have made substan-
tial contributions to conception and design of the study. UR,
MB, and LM have made substantial contributions to acquisi-
tion and analysis of data. UR has contributed substantially
to data analysis and interpretation. MB and LM have written
and revised the manuscript. All authors read and approved
the final manuscript.

Conflict of interest: None declared.

Financial support and sponsorship: Nil.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

70

Carinci F. Covid-19: preparedness, decentralisation, and the
hunt for patient zero. BMJ. 2020; 368:bmj.m799. doi: 10.1136/
bmj.m799.

Kucuk A, Cumhur Cure M, Cure E. Can COVID-19 cause myal-
gia with a completely different mechanism? A hypothesis.Clin
Rheumatol. 2020 Jul; 39(7): 2103-2104. doi: 10.1007/s10067-
020-05178-1.

Cipollaro L, Giordano L, Padulo J, Oliva F, Maffulli N. Muscu-
loskeletal symptoms in SARS-CoV-2 (COVID-19) patients. Ver-
sion 2. ] Orthop Surg Res. 2020; 15(1): 178. doi: 10.1186/s13018-
020-01702-w.

Amici C, Di Caro A, Ciucci A, Chiappa L, Castilletti C, Martella
V, Decaro N, Buonavoglia C, Capobianchi MR, Santoro MG. In-
domethacin has a potent antiviral activity against SARS coro-
navirus. Antivir Ther. 2006; 11(8): 1021-1030.

Capuano A, Scavone C, Racagni G, Scaglione F; Italian Society
of Pharmacology. NSAIDs in patients with viral infections, in-
cluding Covid-19: Victims or perpetrators?Pharmacol Res. 2020
Jul; 157: 104849. doi: 10.1016/j.phrs.2020.104849.

Capuano A, Scavone C, Racagni G, Scaglione F, on behalf of Ital-
ian Society of Pharmacology NSAIDs in patients with viral infec-
tions, including Covid-19: Victims or perpetrators? The Lancet
rheumatology. 2020; https://doi.org/10.1016/j.phrs.2020.104.849.
Huh S. How to train the health personnel for protecting them-
selves from novel coronavirus (COVID-19) infection during their
patient or suspected case care. ] Educ Eval Health Prof. 2020 Jan;
17: 10. doi: 10.3352/jeehp.2020.17.10.

Zhu W, Xie K, Lu H, Xu L, Zhou S, Fang S. Initial clinical fea-
tures of suspected Coronavirus Disease 2019 in two emergency
departments outside of Hubei, China. ] Med Virol. 2020 Mar 13.
doi: 10.1002/jmv.25763.

Zumla A, Chan JF, Azhar EI, Hui DS, Yuen KY. Coronaviruses—
drug discovery and therapeutic options. Nat Rev Drug Discov.
2016; 15(5): 327-347.

Chan JF, Lau SK, Woo PC, Zhou P, Yang XL, Wang XG, et al. A
pneumonia outbreak associated with a new coronavirus of prob-
able bat origin. Nature. 2020.

Zhu N, Zhang D, Wang W, et al. A Novel Coronavirus from
Patients with Pneumonia in China, 2019. N Engl ] Med. 2020;
382(8): 727-733.

Lu R, Zhao X, Li J, et al. Genomic characterisation and epide-
miology of 2019 novel coronavirus: implications for virus ori-
gins and receptor binding. Lancet. 2020; 395(10224): 565-574..
Wu Z, McGoogan JM. Characteristics of and Important Les-
sons From the Coronavirus Disease 2019 (COVID-19) Outbreak
in China: Summary of a Report of 72314 Cases From the Chi-
nese Center for Disease Control and Prevention. JAMA. 2020.
BaiY, Yao L, Wei T, et al. Presumed Asymptomatic Carrier Trans-
mission of COVID-19. JAMA. 2020.

D’Silva KM, Serling-Boyd N, Wallwork R, Hsu T, Fu X, Gravallese
EM, Choi HK, SparksJA, Wallace ZS. Clinical characteristics and
outcomes of patients with coronavirus disease 2019 (COVID-19)
and rheumatic disease: a comparative cohort study from a US

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

‘hot spot. Ann Rheum Dis. 2020: annrheumdis-2020-217888.
doi: 10.1136/annrheumdis-2020-217888.

Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hos-
pitalized Patients With 2019 Novel Coronavirus-Infected Pneu-
monia in Wuhan, China. JAMA. 2020.

Zhao S, Lin Q, Ran ], etal. Preliminary estimation of the basic re-
production number of novel coronavirus (2019-nCoV) in China,
from 2019 to 2020: A data-driven analysis in the early phase of
the outbreak. Int J Infect Dis. 2020; 92: 214-217.

Jin YH, Cai L, Cheng ZS, et al. A rapid advice guideline for the
diagnosis and treatment of 2019 novel coronavirus [2019-nCoV]
infected pneumonia [standard version]. Mil Med Res. 2020; 7: 4.
C. Huang, Y. Wang, X. Li, L. Ren, J. Zhao, Y. Hu, et al.,, Clini-
cal features of patients infected with 2019 novel coronavirus in
Wuhan, China, Lancet. 2020; 395(10223). 497-506, https://doi.
0rg/10.1016/50140-6736(20)30183-5.

Ravagnan G, De Filippis A, Carteni M, De Maria S, Cozza V, Pe-
trazzuolo M et al. Polydatin, a natural precursor of resveratrol,
induces B-defensin production and reduces infl ammatory re-
sponse. Infl ammation. 2013; 36(1): 26-34.

De Maria S, Scognamiglio I, Lombardi A, Amodio N, Caraglia
M, Carteni M et al. Polydatin, a natural precursor of resveratrol,
induces cell cycle arrest and differentiation of human colorectal
Caco-2 cell. ] Transl Med. 2013; 11: 264.

Lanzilli G, Cottarelli A, Nicotera G, Guida S, Ravagnan G, Fug-
getta MP. Anti-inflammatory effect of resveratrol and polydatin
by invitro IL-17 modulation. Inflammation. 2012; 35 (1): 240-248.
Ma Y, Gong X, Mo Y, Wu S. Polydatin inhibits the oxidative
stress-induced proliferation of vascular smooth muscle cells
by activating the eNOS/SIRT1 pathway. Int ] Mol Med. 2016;
37(6): 1652-1660.

Lin SC, Ho CT, Chuo WH, Li S, Wang TT, Lin CC. Effective in-
hibition of MERS-CoV infection by resveratrol. BMC Infect Dis.
2017 Feb 13; 17(1): 144. doi: 10.1186/s12879-017-2253-8

Li YQI, Li ZL, Zhao W], Wen RX, Meng QW, Zeng Y. Synthesis
of stilbene derivatives with inhibition of SARS coronavirus rep-
lication. Eur ] Med Chem. 2006 Sep; 41(9): 1084-1089.
Petrosino S, Di Marzo V. The pharmacology of palmitoyletha-
nolamide and first data on the therapeutic efficacy of some of its
new formulations. Br ] Pharmacol. 2017 Jun; 174(11): 1349-1365.
doi: 10.1111/bph.13580.

Genovese T, Esposito E, Mazzon E, Di Paola R, Meli R, Bramanti
P et al. Effects of palmitoylethanolamide on signaling pathways
implicated in the development of spinal cord injury. ] Pharma-
col Exp Ther. 2008; 326: 12-23.

Nestmann ER. Safety of micronized palmitoylethanolamide (mi-
croPEA): lack of toxicity and genotoxic potential. Food Sci Nutr.
2016. d0i:10.1002/fsn3.392.

Li YC1, Bai WZ2, Hashikawa T3. The neuroinvasive potential of
SARS-CoV2 may be at least partially responsible for the respi-
ratory failure of COVID-19 patients. ] Med Virol. 2020 Feb 27.
doi: 10.1002/jmv.25728.

Velthuis AJ1, van den Worm SH, Sims AC, Baric RS, Snijder EJ,
van Hemert MJ. Zn(2+) inhibits coronavirus and arterivirus RNA
polymerase activity in vitro and zinc ionophores block the repli-
cation of these viruses in cell culture. PLoS Pathog. 2010 Nov 4;
6(11): €1001176. doi: 10.1371/journal.ppat.1001176.

Prasad AS, Bao B, Beck FW, Kucuk O, Sarkar FH. Antioxidant
effect of zinc in humans. Free Radic Biol Med. 2004; 37: 1182-
1190. doi: 10.1016/j.freeradbiomed.2004.07.007

Bao S, Knoell DL. Zinc modulates cytokine-induced lung epithe-
lial cell barrier permeability. Am ] Physiol Lung Cell Mol Physiol.
2006 Dec; 291(6): L1132-41.

Arendt J. Melatonin: characteristics, concerns, and prospects. |
Biol Rhythm. 2005; 20: 291-303.

Carrillo-Vico A, Guerrero JM, Lardone PJ, Reiter RJ. A review of

REVIEW | MED ARCH. 2022 FEB; 76(1): 66-71



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

the multiple actions of melatonin on the immune system. Endo-
crine. 2005; 27: 189-200.

Galano A, Tan DX, Reiter R]. Melatonin as a natural ally against
oxidative stress: a physicochemical examination. ] Pineal Res.
2011; 51: 1-16.

Carrillo-Vico A, Lardone PJ, Alvarez-Séanchez N, Rodriguez-Ro-
driguez A, Guerrero JM. Melatonin: buffering the immune sys-
tem.Int ] Mol Sci. 2013 Apr 22; 14(4): 8638-8683. doi: 10.3390/
ijms14048638.

Chen CF, Wang D, Reiter RJ, Yeh DY. Oral melatonin attenu-
ates lung inflammation and airway hyperreactivity induced by
inhalation of aerosolized pancreatic fluid in rats. ] Pineal Res.
2011; 50: 46-53.

Kim GD, Lee SE, Kim TH, Jin YH, Park YS, Park CS. Melatonin
suppresses acrolein-induced il-8 production in human pulmo-
nary fibroblasts. ] Pineal Res. 2012; 52: 356-364-.

Huang SH, Cao X]J, Liu W, Shi XY, Wei W. Inhibitory effect of
melatonin on lung oxidative stress induced by respiratory syn-
cytial virus infection in mice. ] Pineal Res. 2010; 48: 109-116.
Moldeus P, Cotgreave IA, Berggren M. Lung protection by a thi-
ol-containing antioxidant: N-acetylcysteine. Respiration. 1986;
50(Suppl 1): 31-42.

ChiY, ZhuY, Wen T, et al. Cytokine and chemokine levels in pa-
tients infected with the novel avian influenza A (H7N9) virus in
China. ] Infect Dis. 2013; 208: 1962-1967.

ZhouJ, Wang D, Gao R, Zhao B. et al. Biological features of novel
avian influenza A (H7N9) virus. Nature. 2013; 499: 500-503.
Mata M, Morcillo E, Gimeno C, Cortijo J. N-acetyl-L-cysteine
(NAC) inhibit mucin synthesis and pro-inflammatory mediators
in alveolar type Il epithelial cells infected with influenza virus A
and B and with respiratory syncytial virus (RSV) Biochem Phar-
macol. 2011; 82: 548-555.

Nimmerjahn F, Dudziak D, Dirmeier U, Hobom G, Riedel A,
Schlee M, et al. Active NF-kappaB signalling is a prerequisite
for influenza virus infection. ] Gen Virol. 2004; 85: 2347-2356.
Decaro N, Elia G, Campolo M, et al. Detectionof Bovine coro-
navirus using a TagMan-based real-time RT-PCRassay. ] Virol
Methods. 2008; 151: 167-171.

Clark MA. Bovine coronavirus. Br Vet J. 1993; 149: 51-70.

Lai MMC, Perlman S, Anderson LJ. Coronaviridae. In: Fields B,
Knipe N, David M, Howley P, Knipe DM, Howley PM, Griffin DE,
Lamb RA, Martin MA, Roizman B, Straus SE, editors. Fields vi-
rol-ogy. 5th ed. Philadelphia: Wolters Kluwer Health/Lippincott-
Williams & Wilkins; 2007: 1305-1335.

Bok M1, Alassia M2, Frank F3, et. Al. Passive immunity to con-
trol Bovine coronavirus diarrhea in a dairy herd in Argentina.
Rev Argent Microbiol. 2018 Jan-Mar; 50(1): 23-30. doi: 10.1016/j.
ram.2017.03.007.

Wang R, et al. The transcription factor Myc controls metabolic
reprogramming upon T lymphocyte activation. Immunity. 2011.

REVIEW | MED ARCH. 2022 FEB; 76(1): 66-71

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

I-vir Modulate the Covid19's Inflammation

Carr EL, etal. Glutamine uptake and metabolism are coordinately
regulated by ERK/MAPK during T lymphocyte activation. ] Im-
munol. 2010; 185(2): 1037-1044. doi: 10.4049/jimmunol.0903586.
Sinclair LV, Rolf ], Emslie E, Shi YB, Taylor PM, Cantrell DA.
Control of amino-acid transport by antigen receptors coordi-
nates the metabolic reprogramming essential for T cell differen-
tiation. Nat Immunol. 2013; 14(5): 500-508. doi: 10.1038/ni.2556.
Chen CJ, Ou YC, Chang CY, ey. A1 2012. Glutamate released by
Japanese encephalitis virus-infected microglia involves TNF-al-
pha signaling and contributes to neuronal death. Glia. 60: 487-
501. http://dx.doi.org/10.1002/glia.22282.

Vitamin D and Health: Scientific Advisory Committee on Nu-
trition. 2016. ttps://www.gov.uk/government/uploads/ system/
uploads/attachment_data/file/537616/SACN_Vitamin_D_and_
Health_report.pdf

Amrein K, Quraishi SA, Litonjua AA. et al. Evidence for a
U-shaped relationship between prehospital vitamin D status
and mortality: A cohort study. ] Clin Endocrinol Metab. 2014;
99: 1461-1469.

Wang TT, Nestel FP, Bourdeau V. et al. Cutting edge: 1,25-di-
hydroxyvitamin D3 is a direct inducer of antimicrobial peptide
gene expression. ] Immunol. 2004; 173: 2909-2912.

White JH. Vitamin D as an inducer of cathelicidin antimicrobial
peptide expression: Past, present and future. J. Steroid Biochem.
Mol Biol. 2010; 121: 234-238.

Boonstra A, Barrat FJ], Crain C. et. al. lalpha, 25-Dihydroxyvi-
tamin D3 has a direct effect on naive CD4+ T cells to enhance
the development of Th2 cells. ] Immunol. 2001; 167: 4974-4980.
Fawaz L, Mrad MF, Kazan JM. et al. Comparative effect of
25(OH)D3 and 1,25(0OH)2D3 on Th17 cell differentiation. Clin
Immunol. 2016; 166: 59-71.

Korf H, Wenes M, Stijlemans B. et. Al 1,25-Dihydroxyvita-
min D3 curtails the inflammatory and T cell stimulatory ca-
pacity of macrophages through an IL-10-dependent mecha-
nism. Immunobiology. 2012; 217: 1292-1300.

Ghayda RA, Lee KH, Han Y], Ryu S, Hong SH, Yoon S, Jeong
GH. et al. Global case fatality rate of coronavirus disease 2019
(COVID-19) by continents and national income: a meta-anal-
ysis. ] Med Virol. 2022 Jan 31. doi: 10.1002/jmv.27610. Online
ahead of print. PMID: 35099819.

Zildzic M, Masic L. The Importance of Nutrition in Boosting
Immunity for Prevention and Treatment COVID-19. Bosnia
and Herzegovina Experiences related to the COVID-19 Pan-
demic. Int ] Biomed Healthc. 2020 Dec; 8: 118-119.

Salihefendic Dz, Zildzic M, Masic 1. The Importance of the
Quantity and the Distribution Assessment of Fat Tissue in a
Diagnosis of Insulin Resistance. Med Arch. 2020 Dec; 74(6).
439-443. doi: 10.5455/medarh.2020.74.439-443.

Al



