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ABSTRACT

Special Issue on
Coronavirus (COVID-19)

Balanced nutrition is vital for peak performance of immune
function, especially when a global pandemic is emerging, and there

is major lack in approved treatments for it. Many nutrients and
DOI: their abundance in cells induce immune function. We performed a
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narrative review to describe existing literature with regard to role of
nutrients in supporting the immune system against viral infection
including coronavirus (SARS-COV-2). PubMed, Scopus and

Google Scholar databases were searched for relevant articles. This
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review represents a picture of the current state of the art. In
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particular, we classified the nutrients by means of their types,

Keywords: abundance, importance and possible antiviral effects in immune
COVID-19, system. The macronutrients such as carbohydrates, lipids, and
Nutrition, proteins are essential for cells to generate energy and participate in
Viral infections, immune function as well. However, unbalanced diet with high levels
Vitamins and Minerals of macromolecules could lead to chronic diseases that impair the

body’s immune abilities. The micronutrients including vitamins and
minerals participate in immune system on a bigger scale that almost
all body’s immune mechanism depends on the expressions of
micronutrients. Vitamins improve immune responses. Some
vitamins include A, D, K, B, and C enroll in antiviral mechanism of
the immune cells. A group of trace elements including zinc, copper,
selenium, magnesium, manganese, and iron are heavily contributed
in maintaining body’s immunity. The susceptibility toward the
infectious diseases is highly elevated in cases of their deficiencies.
Besides their antiviral roles, vitamins such as E and C with
minerals in the cells adopt antioxidant properties that help immune
cells to fight oxidative stress in the cells. Nevertheless, the high
levels of minerals such as iron could threat the immune system by
growing the oxidative stress. So, maintaining rich and balanced
nutrition could improve body’s immune function, and possibly
prevent viral infections including COVID-19.

Copyright © 2020 Kurdistan Journal of Applied Research.
All rights reserved.

1. INTRODUCTION

When most people hear the word “virus” they consider of disease-causing viruses, for
example, the flu, common cold, Human Immunodeficiency Viruses (HIV), chickenpox, and
others. Likewise, viruses can influence many organ systems in the body, including the
digestive, reproductive, and respiratory systems [1],[2]. A recent pandemic coronavirus
infection began in Wuhan, Hubei’s province of China and called COV-2019, later on,
renamed by World Health Organization (WHO) to COVID-19 [2]. The common direct reason
of death in COVID-19 is because of severe pneumonia. Additionally, pneumonia is the cause
of death for individuals who develop influenza that may develop worldwide with
pandemic [3].

Presently, there are no certified treatments for this novel virus. Given the enormous financial
effect of viral infection, especially coronavirus treatment, alternative solutions need to be
found to decrease the risks of infection and death. Various standards have been adopted to
reduce the risks of spreading respiratory virus such as personal hygiene, staying at home and
away from individual showing symptoms and covering sneeze and cough [4]. Fortunately,
there are many other ways we can give our immune system a boost to the ideal immune
function. In addition, the nutritional status of the human body could decrease the risk of viral
infection and its consequences [5].

Many evidences suggest that poor nutrition diminishes the immunity, and increases the risk of
infection [6],[7]. Indeed, the nutrition deficiencies lead to decrease the immune response and
cause an increase in the duration and susceptibility to viral infections. The relation between
nutrition and viral infection can be discussed in two ways, the impact of nutrients on the
development of the humans immune system, and the relation between malnutrition and
immunodeficiency [8]. Besides, the crucial role of nutrients in the immune system was
confirmed by other evidence which demonstrated antiviral properties [9],[10]. Indeed, single
nutrient deficiency significantly impairs the immune response and increases the susceptibility
to viral infections during exposure [11],[12]. Fortunately, the human immune system is
intended to fend off disorders and viruses. But unfortunately, our immune system can be
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weakened by certain things such as; medication, toxins, modern lifestyle, stress, poor nutrient,
unhealthy nutrition, and lack of exercise. This keeps our bodies from successfully fending off
infections. This review focuses on the evidence related to the effect of nutrient intake on
immunity for fighting viral infection.

2. LITERATURE REVIEW
2.1 Immune system
The immune system keeps us healthy as we float throughout the ocean of pathogens. The
immune system is spread all through the body and can be divided in to non-antigen specific
(innate) and antigen-specific (adaptive) responses. The fast, non-antigen specific defense is
comprised of a physical barrier like skin, antimicrobial peptidase, and mucus membrane [13].
They are naturally present and directly act as the first line to recognize and destroy pathogen
via inflammatory process [13],[14]. Despite of their fast responses, they lack specificity, so,
they are less active than antigen-specific response.
Antigen-specific defense includes the B lymphocyte (B Cell System), which can produce and
secrete antibodies specific to infecting pathogens, and T lymphocyte (T Cell System) is cell-
mediated immunity and or kill virally infected cell. They are compelling in checking the
scatter of infection and killing the attacking organisms. However its action is slower than non-
specific antigen, but it is responsible for producing immunological “memory”, following re-
infection and exposed with a similar pathogen it will generate an incredible, quick antigen-
specific reaction [13],[15]. With the information regarding the novel coronavirus (SARS-
CoV-2) outbreak, supporting our immune system is of the highest priority. We can do this by
making a couple of key adjustments.

2.2 Effect of nutrients in immune system

The role of nutrition to supply vigorous immunity against viral infectious has been immensely
investigated. Many researches show improving nutrition has a significant role in encouraging
the immune system and keeping up appropriate immune function. So we would inspire and
keeping up a balance diet to help our immune capacity. The roles of specific micronutrients,
vitamins and minerals, were assumed as significant and complementary roles in supporting the
immune system. Moreover, the nutritional deficiencies are negatively related to immune
function and cause in decreasing body resistance to infections as a result of food shortages or
malnutrition [16],[17],[18]. However, excessive intake of some nutrients can also be adversely
associated with immune responses [19]. Therefore, it is vital to have an adequate amount of
nutrients with a variety of ingredients, to defend against pathogens in the future.

2.3 Macro-nutrients

2.3.1 Carbohydrates

Carbohydrate s are macronutrients that containing hydrogen, carbon, and oxygen [20]. Eating
staple carbohydrate during daily activities induce immune system and can aid the body's
recovery because they act as a fuel for immune cells [21]. For example, the anaerobic
glycolysis showing an increase in lymphocytes as immune cells and detects the elevation of
glucose as a fuel source for energy. Besides, the carbohydrate gives the body with around 60%
of the essential energy, so when you cut them out entirely, or taking a low-carb diet, the body
is going to miss them [20]. Studies suggested that ingesting 30-60 grams of carbohydrate
supplements during intensive, prolonged exercise increase the counting number of blood
neutrophil and monocyte, stress hormones, and anti-inflammatory cytokines molecules
[22],[23],[24].

Generally, the carbohydrates mechanisms of work lead to decrease central nervous system
activation and stress hormone output, lowering beta-oxidation of lipid fuels, inhibiting
cytokine mRNA expression, attenuating 1L-6 release from the working muscle tissue and
reducing pro-inflammatory signals [24],[25]. Moreover, Jonathan Peake in a press release said
that the body's stress response is reduced when having stable blood sugar levels, which in turn,
moderates any undesirable mobilization of immune cells [21]. In addition, more researches
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claim that this also helps to avoid infections and illnesses [26]. On the other hand, over-
consumption of carbohydrates can also be a part of harm, especially simple carbohydrates and
foods with a high glycemic index [27],[28].

2.3.2 Fats

Fat is an essential macronutrient in the diet that can be found in animal sources in solid state
like butter that is called visible fat and vegetable source in liquid state like sunflower and
groundnut which named invisible fat. It provides a source of energy and assumes a significant
role in both health and disease. Excessive consumption of fat gotten from animal source lifts
the blood cholesterol which causes cardiovascular and other related diseases [29].
Simultaneously, these conditions are too connected to constant inflammatory polarization of T
lymphocytes, macrophages, and chronic inflammation [30]. “Raised dietary admission of
saturated fatty acids (SFAs), palmitate, and stearate unequivocally correspond with
inflammation and metabolic conditions” [31]. Conversely, “unsaturated fats (oleate and
linoleate), especially polyunsaturated fatty acids (PUFAs), may forestall or decrease
inflammation. The amassing of saturated fatty acids (SFAs) and diacylglycerols (DAGs) can
be poisonous by actuating endoplasmic reticulum stress, which additionally drives the
inflammatory M1 phenotype in macrophages” [32]. Based on the previous evidence it is
recommended that “the development of autoimmune disease in mice is caused by excess
accumulation of cholesterol in immune cells; furthermore, the accumulation of cholesterol in
antigen-presenting cells developed T cell preparation through antigen presentation and
promoted the B cell proliferation factors production, thereby driving the expansion of
autoreactive B cells. Eventually, it is important to note that promoting reverse cholesterol
overexpressing HDL constituent consulted protection from the development of autoimmune
disease” [33]. Some studies suggest that there is an interrelationship between essential fatty
acid (EFA) metabolism and their capacity to respond to viral infection. In vivo and in vitro
viral infection induces abnormalities of essential fatty acid metabolism. These perceptions
propose that a normal level of essential fatty acid metabolism is critical in directing the viral
infection response [34]. On the other hand, low degrees of cholesterol are common during the
beginning periods of HIV-1 infection and related to the explicit immune system modification,
proposing that hypocholesterolemia might be a helpful marker of disease progression [35].

2.3.3 Proteins

Proteins can make building blocks of widely diverse products as hormones, enzymes, and
antibodies. Plant proteins are ordinarily by-products of vegetable oil production, so, some
studies used these iso-caloric and iso-nitrogenous diet containing sesame, sunflower seed,
groundnut and cottonseed as source of protein [36]. “L-Tryptophan (L-Trp) is an essential
amino acid that represents a crucial role by activating aryl hydrocarbon receptor (AhR),
assume a significant role in immune system regulation and antimicrobial protection [37].
Furthermore, a combination of tryptophan (Trp) with arginine (Arg) may cause a balanced
immune response against infectious bursal disease” [38]. On the other hand, protein-calorie
malnutrition is a causal role in increasing immune dysfunction and host susceptibility to viral
infection. So on, researchers have examined the effect of protein deficiency on sensitivity to
viral infection [39]. However, an expanding requirement for protein in infection disease
doesn't suggest a total therapeutic strategy. Otherwise, infections should be handled
appropriately and nutrition maybe used as an adjunctive treatment. While lysine
supplementation to the required level, improves immune function, however, there is no
enough evidence to show clinical outcomes [40]. Some studies demonstrate “a critical role of
three essential proteins including leucine, L-arginine (Arg), and L-glutamine (GIn) every one
of which has been recently appeared to slow muscle proteolysis and could synergistically
modify the course of muscle wasting in patients infected with (AIDS) by the decrease in the
HIV viral and an increase in CD3 and CD8 cells” [41],[42].

2.4 Micronutrients
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2.4.1 Vitamins

2.4.1.1 Vitamin A

Vitamin A is essential for protecting epithelial, normal growth, and maintaining the vision
[43], it acts in improving immune function either in innate or adaptive immune responses [44].
Hypovitaminosis A is known as nutritionally acquired immune deficiency disorder as a result
of weakened antibody responses to protein antigens, resulted in epithelial damage in
Newcastle and rotavirus infection [45], [46]. Study indicates that increased antibody response
in vitamin A supplementation was observed after measles [47],[48] and anti-rabies vaccination
[49], and anti-rabies vaccination [49]. More study is required in terms of antiviral effect
regarding newly emerged coronavirus.

Generally, Vit A is known to influence gene translation, ordinarily encourage the creation of
interleukins 4 and 5 (IL-4-5) and differentiation toward T helper 2 (th 2) cell [50]. The IL-4
was found to decrease the vulnerability of Vero E6 cells to SARS-COV and inhibiting its
replication through down-regulation of ‘“angiotensin-converting enzyme” [51], [52].
Conflicting with this outcome, treatment with IL-4 in infected viral influenza in mice
repressed both primary and secondary antiviral immune reaction [53]. Thus, the antiviral
mechanism effect of Vit A can contributes to the IL-4 intervened suppressive impact.
Considering recent viral infection COVID-19, where no successful preventive and treatment,
Vit A may be one of the vulnerable choices. Further studies are required.

2.4.1.2 Vitamin D

Vitamin D (Vit D) is a fat-soluble vitamin. The major source is derived from UV (Ultra
Violet) light-induced conversion of its precursor 7-dehydrocholesterol under the skin to
cholecalciferol, Vit D3 [54]. Study shows that “the active form of Vit D is triggered by UV-
B radiations and leading to increase production of antiviral peptidase, increasing the oxidative
burst potential of microphage and prevent the excessive expression of inflammatory
cytokines” [55],[56]. It has been known that Vit D enhances the innate immunity by up-
regulation of the expression and excretion of potent antimicrobial peptides in immune cells
and epithelial lining, which boosts mucosal defense again viral infection [57]. The protective
effect of Vit D in response to viral infection has been proved by many studies. Vit D plays
important role in mediating the immune system's reaction to entry pathogens [58]. Recently,
study suggests that a population with Vit D deficiency is prone to frequent viral infection
compared to a non-deficient population [59].

Hypovitaminosis D is associated with viral respiratory infection [60], human immune
deficiency virus (HIV) [61], as well as upper respiratory tract infection (URTI) including
influenza [58]. Taken in to account the moderately high doses up to 2000 to 5000 IU per day
can be taken for a year [62],[63],[64]. However, the antiviral properties of Vit D have not been
finally established, it may be linked to the primary circulating form of Vit D in the kidney and
other cell types including immune cells to its biologically active compound calcitriol by 1-a
hydroxylase enzyme [65]. Vit D due to its Vit D receptors response elements are expressed in
immune cells such as antigen-presenting-cell, monocyte, B and T cells [65],[66]. Additionally,
active Vit D has been associated with the expression of specific micro RNAs (miRs), which is
associated with redundant pro-inflammatory responses under the pathological situation [60].
There is a possibility that Vit D may slow non-specific effect on severe viral respiratory
infections.

2.4.1.3 Vitamin E

Vitamin E (Tocopherol) is a vitamin that dissolves in fat. An antioxidant property of vitamin
E has an important function in the human organ, which means that it assists to slowdown cells
from damage [67]. Vitamin E regulates T-cell functions either directly by affecting T cell
membrane integrity and/or cell division, and indirectly regulate T cell function by influencing
inflammatory created from other immune cells [68]. In animal study hypovitaminosis E has
shown a significant effect on the human immune system and resulted in enhancing immune
function including resistance to bacterial and viral infection [69]. Other shows that,
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hypervitaminosis E significantly intensified influenza viral clearance in aged mice compared
to young mice [68],[70],[71]. Taken together, the outcome suggests that vitamin E is a
significant supplement for keeping up the immune system particularly in the aged group.
Furthermore, the protective impact of vitamin E in the treatment of chronic viral hepatitis and
viral replication has been proved [72]. Also, moderate increase by vitamin E in natural killer
(NK) cells is participating in its beneficial effect [73],[74]. Also, evidence displayed that viral
infection changes the redox status of the host cell. These changes among pro-oxidant and
antioxidant activity play an important role in various cell pathways that are abused by viral for
their publication and subsequently the progression and severity of virus-induced disease [75].
Based on the previous evidence it is recommended that vitamin E is an important antioxidant
that modulates immune function as it influences have helplessness to infection disease, for
example, respiratory system [69] as a sign of newly diagnosed COVID-19.

2.4.1.4 Vitamin K

Vitamin K is one of the fat-soluble vitamins [76]. Vitamin K plays key roles in different
physiological functions [77]. It can also act as a coenzyme of some plasma proteins and affect
immune parameters, particularly T cells and inflammatory pathways [78]. Vitamin K has been
found to have anti-inflammatory activity directed through inhibition of proinflammatory
transcriptional factor, Nuclear factor-kappa B (NF-«B) signaling pathway [79]. “Several in
vitro studies also showed that vitamin K2 inhibits the production of prostaglandins and major
pro-inflammatory cytokines including IL-1, IL-6, TNF-a” [74],[80],[81]. Consistent with
these results, increases in cytokine levels are directly correlated with increase viral load,
increased mortality, and severity of the disease [82]. These results suggest that inhibition of
the pro-inflammatory cytokines by vitamin K may contribute to viral clearance and tissue
resolution [83]. Inconsistent with these results, “various studies suggest that treatment of cells
with TNF-a plays a protective role in viral infection and can inhibit the replication of human
immunodeficiency virus type 1 (HIV-1), vesicular stomatitis virus, encephalomyocarditis
virus, and herpes simplex virus in a dose-dependent manner and can prevent the development
of cytopathic effects. Also, they suggest that TNF-a serves as the first line of defense against
influenza virus infection in the natural host™ [84],[85]. Furthermore, our literature search was
unable to identify a proven mechanism examining the use of vitamin K for the treatment of
specific viral infections. However, study revealed that vitamin K can indirectly affect
immunity through complement system pathways [86].

2.4.1.5 Vitamin B

The B-complex vitamins are class of water-soluble vitamins. They play important roles in cell
metabolism and in the maintenance of immune homeostasis [87]. It has been reported that the
antibody formation to influenza virus PR-8 in the rat was markedly impaired in pantothenic
acid, vitamin B5- and pyridoxine, vitamin B6- deficient rats. But A pronounced thiamine,
vitamin B1, deficiency failed to affect antibody production [88],[89].

The most recent studies showed that “the total number of NK and CD8+ T cells was decreased
markedly in patients with SARS-CoV-2 infection and the function of NK and CD8+ T cells
was exhausted with the increased expression of NKG2A in COVID-19 patients” [90]. It was
also reported the potential involvement of NK cells in the previous severe acute respiratory
syndrome (SARS) disease in China in November 2002 [91]. These data show the importance
of vitamin B in improving the immune response and consequently may contribute to virus
elimination and disease control in COVID-19 patients.

2.4.1.6 Vitamin C

Vitamin C, also known as L-ascorbic acid, is a water-soluble vitamin [92]. Several
investigations indicated that vitamin C is an essential factor for the anti-viral immune
responses through increasing production of anti-viral cytokine, interferon (IFN)-o/B especially
against influenza A virus (H3N2) at the early time of infection [93],[94]. Similarly, in another
animal study, vitamin C deficiency increased the lung pathology of influenza virus-infected
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gulo-/- mice. The authors suggest that vitamin C is required for an adequate immune response
in limiting lung pathology after influenza virus infection [95]. In addition to demonstrate the
activity against influenza and HIV, vitamin C has been documented to have inhibitory activity
against several other viruses including avian RNA tumor viruses, herpesviruses and
paramyxoviruses, Venezuelan equine encephalitis, parvovirus, rabies virus and human
lymphotropic virus type 1 (HTLV-1) among others [96],[97].

However, a review of the current evidence on the ameliorative effect of vitamin C to alleviate
the symptoms of the common cold suggests that the role of vitamin C in the treatment of
common cold should be reconsidered due to consistency of the previous results [98],[99].
Moreover, high dose intravenous vitamin C treatment has been shown to significantly improve
symptoms in people with severe viral infections [100].

2.5 Minerals

A group of trace elements is critical in maintaining the immune system. These are zinc,
copper, selenium, magnesium, manganese, and iron. Any variations in the amount of these
metals induce immune function in different ways, including antibody responses, cell-mediated
immunity, and the activity of natural killer (NK) cells. A well-functioning immune system is
significant for cells to eliminate or reduce infections. This is particularly important for all
people in the time of the global pandemic. So, keeping the optimum levels of all nutrients,
including trace elements for the maximum immune function should be taken seriously.
Moreover, these trace elements such as selenium and zinc can affect the genetics of a viral
pathogen other than the host cells and efficiently impair the replication of many RNA viruses
[101],[202].

2.5.1 Zinc

Zinc (Zn) is one of the most investigated trace elements for its affection on the host immune
system. The susceptibility to infectious diseases has been noted to increase in Zn deficiency
syndromes [103]. The effect of Zn deficiency in 30 days of suboptimal Zn levels feeding
period in mice led the thymus size to be reduced, macrophages and lymphocytes in spleen to
be depleted [103],[104]. The health of children with pneumonia (1 month to 5 years) who
supplemented with Zn has improved in terms of duration of the illness, oxygen saturation, and
respiratory rate when compared to the placebo group [106]. Lower than normal levels of Zn
also have been linked to the decreased antibody responses and function of T-cell [107]. While
the restoring of Zn levels to normal caused the status of the immune system to be restored as
well [108]. Higher than normal levels of Zn also suppress the immune system by decreasing
the activities of polymorphonuclear leukocytes, T- cell proliferation to mitogen, and antibody
production [109]. Therefore, Zn either high or low levels adversely alters the immune
function.

2.5.2 Copper

One of the essential nutrients for humans is Copper (Cu), however, the deficiency of Cu is a
rare condition. Cu participates in immune function by developing and differentiating immune
cells [110]. Cu demonstrates antiviral effects in-vitro. A study showed the inhibition effect of
thujaplicin-copper on the replication of human influenza viruses [111]. While the in-vivo
effect of Cu regulates the lifecycle of the influenza virus [112]. Animals with deficient Cu
have a higher susceptibility to bacterial, viral, and parasitic infections [113]. Menkes
syndrome in children which is a genetic disease of Cu malabsorption causes death due to the
infectious bronchopneumonia [114]. Long term high Cu intake leads to the improvement of
antioxidant status [115]. Human studies showed the effect of a low Cu diet on the immune
system. Healthy adults with low Cu intake caused lymphoproliferative responses to mitogen to
decrease. The IL-2 receptor’s secretion decreased as well. But, the B-cells increased with the
unchanged numbers of T-cells. The neutrophil phagocytic function remained unchanged
[116]. Although normal levels of Cu are critical for the immune system, the exact mechanism
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of its participation is not quite clear. Moreover, the biochemical activities of Cu might be
important in reducing oxidative stress

2.5.3 Selenium

Selenium (Se) an important trace element with anti-inflammatory properties [116],[117]. Se
deficiency leads to oxidative stress in the host that is an overabundance of the free radical
production and other oxidants while comparing to the defensive antioxidants. This stress
affects the host cells in many ways. The free radicals damage 10,000 DNA bases daily and
some of them are not repaired [119]. Se supplementation increases antiviral activity [117].
Broome et al. searched for the effect of an increase in Se intake by (50-100 pg/day), the result
showed an improvement in the immune function of adults [120]. The effect is caused by
increased plasma concentration of Se, lymphocyte phospholipid and the activity of cytosolic
glutathione peroxidase [120]. A randomized control trial (RCT) lasted 12 weeks, healthy
adults with suboptimal Se levels (<110 ng/ml) were supplemented with daily doses of yeast
enriched Se capsules. The results showed favored and un-favored effects [121]. The T-cell
proliferation of the Se supplemented group increase based on the daily dose, but in an
opposing effect the granzyme B content of CD8 cells decreased [121]. Furthermore, Se
supplementation showed an effect on the skin response delayed-type hypersensitivity (DTH)
[122]. A control group in this study (low Se) increased the numbers of NK cells and induced
anergy in skin responses DTH, while the responses in the treated group (high Se) were
normal, proposing that Se blocks the induction of DTH anergy [122]. The increase in
susceptibility toward pathogens in Se deficiency might be because of decreasing the
production of antibodies and the impaired response of lymphoproliferative [123].

2.5.4 Magnesium

Magnesium (Mg) is important micronutrients, and it has many roles in biological systems,
specifically in immune systems [124]. Many studies propose that Mg has a role in developing
an immune response against viral infections [125]. It has an immense influence on many
processes of the immune function, including synthesis of immunoglobulins, immune cell
adherence, Immunoglobulin M (IgM) lymphocyte binding, antibody dependent cytolysis,
macrophage response to lymphokines, and T helper-B cell adherence [126].

2.5.5 Manganese

Manganese (Mn) is a widely distributed metal among mammalian tissues and it participates in
many processes such as antioxidant defenses, immune regulation, neuronal function, and
reproduction [126],[127]. Although, Manganese's exact contribution to innate immunity stay
undefined, yet, some findings suggest its involvement in the defense system of the host cells
against DNA viruses [129]. Mn showed activities in host immunity against DNA viruses by
increasing cGAS DNA sensor and STING the adaptor protein [130]. The production of
cytokine in Mn-deficient mice was diminished and was more exposed to DNA viruses [130].
Mn is fundamental for Mn superoxide dismutase (SOD2) metalloenzyme, it also regulates
many Mn-dependent enzymes [131],[132].

2.5.6 lIron

Iron (Fe) is needed for the activities of both the pathogens and host cells [133]. Many studies
prove that iron is a major element for good immune function [134]. Fe metabolism presents
the dynamic interaction of antioxidants and oxidative stress in many pathophysiological
processes [135]. The deficiency of Fe impairs the immune function of host cells, while the Fe
overload leads to oxidative stress that generates viral mutations [136]. The catalase enzyme
converts hydrogen peroxide into harmless water and oxygen in two steps in which the
reduction of the hydrogen peroxide is done by Fe [137]. Fe deficiency is a risk factor for
developing recurrent acute respiratory tract infections [138].
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3. CONCLUSION

To recap our revision, the type of nourishment with the consistency of both macronutrients
and micronutrients has a crucial role in strengthening our immune system. To avoid the
virulence activity of the novel type of SARS-CoV-2 and other pathogens, the immune system
in the human body has to be induced and supported via valuable nutrients. As were obviously
observed in the most recovered cases of COVID-19, its immune system lonely which
overcomes the virus. Thus, to maintain and strengthen this defense line in our body, the right
balance of the caloric intakes, vitamins and minerals have to be kept. In addition, it’s
noteworthy that the immune system is significantly influenced by both the malnutrition and
over nutrition.
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