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Covid-19 Pandemic: Viral Infections and Vitamin D

Nurshad Ali*

increasing innate immunity § secretion of antiviral peptides, hich
improves mucosal defenses b clinical studies, lovevels of serum
vitamin D ere associated ith acute respiratory tract infections
includingepidemic inuena.

e outkeakand fast spreading of SR@¥are a glohl
health threat ith an unstale outcome wrldide. Arecent data
reported the antiviral eects of vitamin D, hich can hinder viral
replication directly, and also b eective in an antiinammatory
and immunomodulatory ay. t seems that SBa&Rprimarily
uses the immune evasion process during infection, hich is folloed
B hyper reaction andcytolne stormin some patients, as a kow
pathogenic process @fcute respiratory disease syndrome BRS)
developmenRSRa¥Ises angiotensineonverting engme 2
as the host receptor to enter into alveolar and intestinal epithelial cells.
Subegent dysregulation of the reninangiotensin system may lead to
egesscytoke productionresulting in prospective fatal BS.

nsidering the dierences in the severity and fatality of
D2in the glob, it is important to understand the reasons
bhind it. mprovement of immunity through btter nutrition might
b a considerate factor. e nutrient such as vitamin D show
signicant roles in immune function. blaver, little is kow abut
the role of vitamin D in preventing Bdinfection and fatality.
is study evaluated the correlation of vitamin D concentrations ith
Decases and deaths per one million of the population in @
HBropean countries using data from the D@pandemic data
portalfor @Viay @nost countries aer peakis revievalso
discussed the possile preventing role of vitamin D in acute respiratory
tract infections Barthermore, the availale studies that determined
the role of vitamin D in B%everity and mortality have ben
discussed. BMed, Gogle Scholar, @ibf Science, Scopus, Cochrane
Central Register of Controlled Trials, and medRXiv were searched for
relevant literature about the role of vitamin D in COVID-19 infections,
severity, and mortality.

Vitamin D and mechanisms to decrease viral infections

Some recent reviews demonstrated some pathways by which
vitamin D decreases the risk of microbial infections. Vitamin D follows
di erent mechanisms in reducing the risk of viral infection and
mortality. To reduce the risk of common cold, vitamin D uses three
pathways: physical barrier, cellular natural immunity, and adaptive
immunity [4]. A recent review also supported the possible role of
vitamin D in decreasing the risk of COVID-19 infections and mortality.

ese comprise maintaining of cell junctions, and gap junctions,
increasing cellular immunity by decreasing the cytokine storm with

in uence on interferon y and tumor necrosis factor a and regulating
adaptive immunity through inhibiting T helper cell type 1 responses
and stimulating of T cells induction. Vitamin D supplementation was
also found to enhance CD4+ T cell count in HIV infection.

One of the major manifestations of severe SARS-CoV-2 infection
is lymphopenia. In both the mouse models and in human cell lines,
vitamin D exerted activity in lung tissue and played protective e ects
on experimental interstitial pneumonitis . Several in vitro studies
demonstrated that vitamin D plays a signi cant role in local
“respiratory homeostasis” either by stimulating the exhibition
of antimicrobial peptides or by directly interfering with the replication
of respiratory viruses. Vitamin D insu ciency can, therefore, be
involved in ARDS and heart failure and these are the manifestations
of severely ill COVID-19 subjects [5]. erefore, vitamin D
de ciency promotes the renin-angiotensin system (RAS), which
may lead to chronic cardiovascular disease (CVD) and reduced lung
function. Although, many studies supported the immunomodulatory
characteristics of vitamin D and its signi cant role in the maintenance
of immune homeostasis; well-designed randomized controlled trials
are required to elucidate the plausible role of vitamin D in protective
immune responses against respiratory microbes and in preventing
various types of acute respiratory tract infections.

e relevance of vitamin D to COVID-19

Yet, it is important to fully elucidate the virulence mechanisms
of COVID-19, several cellular mechanisms including Papain-
like protease (PLpro)-mediated replication, dipeptidyl peptidase-4
receptor (DPP-4/CD26) binding, disruption of M-protein mediated
type-1 IFN induction and MDAS and RIG-I host-recognition evasion
have been recognized in the closely-related COVID-MERS virus. Of the
above processal, human DPP-4/CD26 has been exhibited to connect
with the S1 domain of the COVID-19 spike glycoprotein, suggesting
that it could also be a salient virulence factor in Covid-19 infection.

e expression of the DPP-4/CD26 receptor is reduced signi cantly in
vivo upon the correctness of vitamin D insu ciency [6].  ere is also
an indication that maintaining of vitamin D may reduce some of the
unfavorable downstream immunological sequelae thought to extract
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