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ABSTRACT: The innate immune system utilizes many approaches for defense against invading
microorganisms, including complement-mediated lysis. engulfment, formation of neutrophil extracellular traps
(NETs) and release of antimicrobial peptides (AMPs).1

Recent evidence demonstrates that macrophages produce the AMP LL-37 in response to endogenously
produced 1,25(0OH)2D to enhance innate immunity. Additional evidence shows 1,25(0OH)2D modulates the
adaptive immune system as well through direct effects on T cell activation and on the phenotype and function
of antigen-presenting cells (APCs), particularly of dendritic cells (DCs).2

This paper hypothesizes that well-tolerated Vitamin D3 supplementation merits investigation in combating
coronaviruses and their diseases, such as COVID-19.

DISCUSSION: The immune system defends the body from foreign, invading organisms, promoting protective
immunity while maintaining tolerance to seif. The implications of vitamin D deficiency on the immune system
have become clearer in recent years and in the context of vitamin D deficiency, there appears to be an
increased susceptibility to infection and a diathesis, in a genetically susceptible host to autoimmunity.3

There are two major classes of amphipathic AMPs present in human respiratory lining fluids: defensins and
cathelicidins. There is evidence that both of these classes of AMPs play a role during Influenza A Virus (IAV)
infection. One representative of the class of cathelicidins is LL-37. Recent reviews have discussed the
extraordinary range of activities of LL-37, which include direct antimicrobial and antiviral activities,
chemotactic activities for various immune cells, modulation of macrophage responses to inflammatory
stimuli, and modulation of dendritic cell responses.4

Deaths caused by IAV infection mostly resulted from acute lung injury, systemic inflammation or bacterial
superinfection, suggesting that new treatments with anti-viral, anti-bacterial and anti-inflammation effects
would be ideal. AMPs are antimicrobial peptides that not only play important roles as host defense against
pathogens but also modulate inflammatory responses. and thus they are potential candidates for IAV
treatment.4

Previous studies have reported that 1,25(0H)2D3, the hormonal form of vitamin D, is a negative endocrine
regulator of the RAS and inhibits renin biosynthesis.. The results of the present study demonstrated that
vitamin D inhibited renin, ACE and Ang |l expression, and induced ACE2 levels in LPS-induced ALLI
Therefore, vitamin D may attenuate LPS-Induced ALI by, at least partially, inducing ACE2/Ang-(1-7) axis
activity and inhibiting renin and the ACE/Ang IIAT1R cascade.5

Angiotensin-converting enzyme 2 (ACE2) is the cellular receptor for severe acute respiratory syndrome—
coronavirus (SARS-CoV) and the new coronavirus (SARS-CoV-2) that is causing the serious coronavirus
disease 2019 (COVID-19) epidemic.6

Observational studies report consistent independent associations between low serum concentrations of 25-
hydroxyvitamin D (the major circulating vitamin D metabolite) and susceptibility to acute respiratory tract
infection. 25-hydroxyvitamin D supports induction of antimicrobial peptides in response to both viral and
bacterial stimuli. suggesting a potential mechanism by which vitamin D inducible protection against
respiratory pathogens might be mediated.7

The recent discovery that vitamin D induces antimicrobial peptide gene expression explains, in part, the
‘antibiotic’ effect of vitamin D and has greatly renewed interest in the ability of vitamin D to improve immune
function. Subsequent work indicates that this regulation is biologically important for the response of the
innate immune system to wounds and infection and that deficiency may lead to suboptimal responses toward
bacterial and viral infections.8

To assess the overall effect of vitamin D supplementation on risk of acute respiratory tract infection, and to
identify factors modifying this effect. 25 eligible randomised controlled trials (total 11 321 participants, aged 0
to 95 years) were identified. Vitamin D supplementation was safe and it protected against acute respiratory
tract infection overall. Patients who were very vitamin D deficient and those not receiving bolus doses
experienced the most benefit.9

CONCLUSION: Whereas, in consideration, it is reasonable to investigate the role of Vitamin D deficiency in
COVID-19 (SARS-CoV-2) disease (via ACE2 receptor entry) and reducing the innate immune system'’s
effective defense. Further, exogenous Vitamin D supplementations may reasonably lessen susceptibility to
the disease progression and complications, via AMP promotion and immune sytem modulation, specifically
related to inflammatory response mechanisms.
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The main role of ACE2 (angiotensin-converting enzyme) is the degradation of Ang Il resulting in
the formation of angiotensin 1-7 (Ang 1-7) which opposes the actions of Ang Il. Increased Ang
Il levels are thought to upregulate ACEZ2 activity, thus, ACE2 plays a crucial role in the RAS
because it opposes the actions of Ang Il. Consequently, it has a beneficial role in many diseases
such as hypertension, diabetes, and cardiovascular disease.’
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Mechanism through which vitamin D modulates the
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