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INTRODUCTION

Vitamin D has imperative associations with adaptive and innate immune systems. Numerous mechanisms
have been proposed for serotype distribution and pathway of SARS-CoV-2 virus (1,2).

One of these mechanisms was an effort to describe predilection of virus for vitamin D-deficient societies (3).

IL-7 is a member of secreted protein group that belongs to four-alpha-helices bundle cytokines. It is a master
regulator of both tasks and activities of innate and adaptive immune systems (4,5).

Since IL-7 is a vital player in the immune system, particularly in both T and B cell machinery, theoretical work has
just been published on regulation of IL-7R pathway in the treatment of COVID-19 conditions. (6,7).

Although these cytokines have been defined as significant markers and tools for understanding the SARS-CoV-2
reproductive mechanism in state of pandemic, mechanism of these cytokines in protection of COVID-19 is still not
well defined (8,9).

Aim of study to investigate association of vitamin D and IL-7 in severity of COVID-19.

Background

Vitamin D is metabolized to active hormone calcitriol, whose receptor is found in multiple immune cells.
Its main role is to reduce foreign pathogens through secretion of cytokines, and it has been revealed to have antiviral
properties (10,11).

IL-7 is cytokine, which vital for T lymphocyte improvement and functions. It is opposed to vitamin D, and existence
of one lessens presence of other. Both IL-7 and vitamin D do in tandem to retain a healthy immune system (12).
It is well known which a low concentration of IL-7 is related with a serious condition (13,14).
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Vitamin D has anti-inflammatory and immunomodulatory characteristics. It is a main inducer of cathelicidin
production in host cells, which limit pathogen invasion. Vitamin D causes an antiviral state by averting development
of RANTES (15, 16).

Deficiency of vitamin D linked with higher occurrence of infections of the upper respiratory system, particularly
those occurring during the wintertime. It has been linked to increased HIV susceptibility, concurrently lowering the
antiretroviral treatment efficacy in the background of TB scourge (17, 18).

Several studies suggest which a copiousness of biological pathways, for instance pro-inflammatory chemokines and
cytokines that triggered in an exaggerated manner in response to this coronavirus that extensively damages the tissue
(19, 20).

The Role vitamin D in immunity

Vitamin D plays major immunological role in humans. It is an important immunomodulatory ingredient.
Furthermore, it also has a vital function in activation of immune cells. Vitamin D is crucial for both innate and
adaptive immune system (21, 22).

Vitamin D can affect activation and expression of T cells, but it also has an influence on additional immune cells like
B cells, monocytes, and macrophage. Vitamin D deficiency makes persons much more predisposed to infections
(23).

Primary receptor of vitamin D is on surface of macrophages, and vitamin D increases expression of cathelicidin and
LL-37. Moreover, vitamin D increases expression of antimicrobial peptides and enhances autophagy. Clinical
studies have exposed correspondence among vitamin D and respiratory infections (18).

Nevertheless, little information is accessible on link between vitamin D and coronaviruses. This is vital because
coronaviruses mostly effect on respiratory system (24).

It is important to maintain therapeutic levels of vitamin D to suppress pro-inflammatory responses and thus prevent
complications. Across the globe, vitamin D deficiency has become an alarming issue in numerous countries. In this
context, vitamin D supplementation should be tested to avoid a cytokine storm, given increasing prevalence of
COVID-19 in numerous countries (25, 26).

Vitamin D may improve recovery of COVID-19 patients. Vitamin D also affects cell signaling by p38, ERK, and c-
Jun phosphorylation, which are nuclear targets, affecting the inflammatory pathway by producing cytokine
suppressors (27. 28).

Vitamin D increases E-cadherin expression of lung epithelial integrity. In fact, in the lung, the NF-xB pathway
further diminishes intercellular contact molecule-1. (29, 30).

It also forestalls transforming growth factor-p-increased E-cadherin repressors to tighten intercellular connections in
lung epithelium, increasing IL-10 expression, which is a vital anti-inflammatory cytokine for surviving ARDS
patients (13).

Vitamin D inhibits IL-6 that rises immune response and is called the cytokine storm in severe case of COVID-19
(32).
Role of IL-7 in Immunity

IL-7 is a cytokine vital for T and B cell improvement and survival in two main types: from bone marrow to
thymus (B cells) and from thymus to peripheral blood and lymphoid tissues (T cells). (7, 16).

Increased IL-7 production may be a critical response of immune system to loss of lymphocytes. IL-7 helps T cells to
survive and proliferate and is a survival factor for naive and memory T cell populations. (7, 16, 17).

Under conditions of poor antigenic stimulation, such as in malignancy or chronic infections causing gradual
exhaustion of the immune system, IL-7 leads to lymphocyte expansion. After the immune cells are depleted by any
stress condition, for instance myeloablative chemotherapy or viral infection, IL-7 is an essential cytokine for driving
T and probably B cells into cell division, which is exactly what the immune system needs to recover (7,32).

It has long been considered an immune-enhancing factor and a potential growth factor for immune suppression-
related lymphopenia. It can preserve T cell homeostasis in severe immune suppression, particularly in patients. (33).
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Autoimmune diseases are chronic, catabolic, debilitating, and often result in early mortality. IL-7 antagonism may
prove beneficial for adequately reducing immune cell populations in autoimmune diseases where they contribute to
disease pathogenesis and modify normal homeostatic balances. (34, 35).

Given that administration of IL-7 is related with T cell expansion, IL-7 may have a therapeutic effect in infectious
diseases, protection against T cell deprivation, and may improve secondary response to bacterial and viral
vaccination by increasing number of memory T cell populations by one or two orders of magnitude. (7, 34).

Furthermore, a spiraling expansion in T cell population in secondary response to infection will attract dendritic cells
and B cells to produce more antibodies. (7)

The role of IL-7 in viral infections has been demonstrated mainly in study of infections. In context of infection, IL-7
levels found to parallel biomarkers commonly related with disease severity, for instance low absolute lymphocyte
count. Moreover, patients with severe cases of disease have increased levels of cytokines and chemokines, including
IL-7, compared with patients with mild cases (36).

COVID-19 Disease Severity

COVID-19 has a varied symptom variety from mild disease to severe pneumonia comprising hypoxia,
respiratory distress and septic shock ,acute respiratory distress syndrome (ARDS), sepsis besides extra-pulmonary
organ dysfunction that can development to death (37,38).

Infected patients may existing with mild clinical symptoms comprising: fever, fatigue and dry cough, or progress to
more serious pulmonary complications, for instance interstitial pneumonia with progressive, severe respiratory
distress ( 39).

Mortality attributable to COVID-19 also diverse between infected patients with hypertension, cardiovascular
disease, diabetes, chronic respiratory system issues and liver disease. Moreover, male gender and advanced age in
patients are more probable to result in severe COVID-19 (40,41).

Host immune responses play essential role in shaping outcomes of individuals with COVID-19 infections. These
immune response comprise cellular immunity, humoral immunity and microbiota that influenced by environmental
factors, comprising age, gender, comorbidities, genetic predispositions and metabolic and nutritional status of the
host (42, 43).

Multisystem complications have also been recognized probably due to an extreme host inflammatory response so
called “cytokine storm.” Levels of some of circulating cytokines with pro-inflammatory properties containing IL-1,
IL-2, IL-6, IL-7, IL-8, IL-17 and type Il interferons are able to reflect severity of COVID-19 that regulated by
vitamin D (44,45).

Consequently, 1L-6, IL-2, IL-1 and vitamin D are possible targets for intervention in COVID-19. Furthermore,
dysregulation of ACE2, a functional receptor for S-protein of SARS-CoV-2 relates with severe disease (46, 47).

Besides, MERS-CoV likewise to SARS-CoV-2 has ability to induce inflammation resulting in accumulation of
inflammatory cells and release of inflammatory cytokines. Dependably, in SARS-CoV-2-infected individual’s lungs,
inflammatory cell infiltration, diffusion of exudate, and protein deposits in alveoli of left lung are noticeable by high-
resolution computed tomography (48).

Systemic inflammation could reason for life threatening multiple organ impairment and coagulation system
activation. Briefly, immune dysregulation associates with severe COVID-19 (49, 50).

CONCLUSION

The interaction between Vitamin D and IL-7 may affect COVID-19 severity, suggesting that further
research could explore their therapeutic potential in managing the disease.
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