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Abstract

Coronavirus infection COVID-19 is a respiratory viral infection caused by the RNA virus SARS-CoV-2, first reported in
December 2019 in the Chinese city of Wuhan. At the beginning of the COVID-19 pandemic, the World Health
Organization (WHO) identified the nutritional factor as one of the key factors for maintaining public health in conditions of
quarantine and self-isolation. Nutrition is an important determinant of immune status, with malnutrition being the most
common cause of immunodeficiency worldwide. In order to prevent allergic reactions resulting from COVID-19 infection,
it is recommended to include in the diet foods rich in certain trace elements and vitamins in diets.

Nutrition is an important determinant of immune
status, with malnutrition being the most common
cause of immunodeficiency worldwide. Already at the
beginning of the COVID-19 viral infection pandemic
(2020), WHO identified the nutrition factor as one of
the key factors in maintaining the health of the popula-
tion in conditions of quarantine and self-isolation. Al-
lergic diseases, diabetes mellitus and cardiovascular
diseases and their combination in polymorbid patients,
as well as the elderly, are often associated with a high
risk and prevalence of malnutrition (malnutrition) and
poorer prognosis. In addition, inflammation and the
development of sepsis may contribute to the intensifi-
cation of all of the above changes in the presence of
SARS-CoV-2 infection [2, 3].

It should be said that in the discussed algorithms
of the medical literature in the aspect of immunity and
infections, there is often no nutrition strategy to main-
tain the optimal function of the immune system. Indi-
vidual vitamins, including vitamins A, B6, B12, C, D,
E, folic acid; and trace elements, including zinc, iron,
selenium, magnesium and copper, play an important
and complementary role in supporting both the innate
and adaptive immune system. Deficiency or overa-
bundance of trace elements can negatively affect im-
mune function and can reduce resistance to infec-
tions. On the contrary, omega-3 fatty acids support
the effective functioning of the immune system, in par-
ticular, providing an anti-inflammatory and anti-allergic
effect [1, 4].

Deficiency of vitamins A, B6, B12, folic acid, C, D,
E, as well as trace elements such as iron, selenium,
copper and zinc, is associated with immune dysfunc-
tion. A balanced diet can provide most of the essential
nutrients, including zinc, iron, magnesium, manga-
nese, selenium and copper, which help maintain and
modulate the function of the immune system [5]. Sev-
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eral epidemiological and clinical studies suggest that
in addition to poor personal hygiene, sanitation or con-
tamination of food and water, the risk of infection in-
creases with nutritional deficiency [6].

The mechanistic role of trace elements in optimiz-
ing immune function has been well described recently.
People with vitamin C deficiency are susceptible to
severe respiratory diseases, such as pneumonia. In
order to finally resolve the issue of including high dos-
es of vitamin C in the treatment algorithms for patients
with new CVI, a full-scale clinical trial using 24 g per
day for 7 days was launched in China.

Many immune cells have vitamin D receptors that
affect their function after ligand binding, which causes
a significant contribution of vitamin D to the mainte-
nance of immunity. Apparently, vitamin D metabolites
also regulate the production of specific antimicrobial
proteins that directly kill pathogenic microorganisms
and, thus, can help reduce infection, including in the
lungs [7].

Vitamin D deficiency has been proven to increase
the risk of respiratory infection. Observational studies
report an association between low blood concentra-
tions of 25-hydroxy-vitamin D (the main metabolite of
vitamin D) and predisposition to acute respiratory tract
infections. A few recent meta-analyses have conclud-
ed that taking vitamin D may reduce the risk of respir-
atory tract infections in children and adults [8].

Vitamin A is necessary to support the immune sys-
tem, the differentiation of epithelial cells, and there-
fore, people with vitamin A deficiency may be more
predisposed to viral infections, and therapy with vita-
min A derivatives can improve the condition of pa-
tients with pneumonia [9].

According to the literature data, with regular intake
of vitamin E at a dose of 200 IU per day, there is a
decrease in the risk of upper respiratory tract infec-
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tions in older age groups [10]. However, at the mo-
ment, the role of vitamin E in the prevention and treat-
ment of a new coronavirus infection has not been in-
vestigated.

To date, it has been proven that vitamin E has a
positive effect on the immune functions of the body
and provides protection against a number of infectious
diseases (pneumonia, respiratory infections, etc.).
Selenium deficiency leads to a decrease in the innate
and adaptive immune response, its additional intake
activates leukocytes, and in respiratory distress syn-
drome modulates the inflammatory response in pa-
tients, restoring antioxidant capacity in lung tissues
[4].

Inflammation is a key component of the immune
response. This response is caused by various pro-
inflammatory mediators produced by several types of
cells, which leads to fluid influx, migration of immune
cells and other mediators whose function is aimed at
eliminating infection. Among them, omega-3 PUFA,
eicosapentatenic acid (EPA) and docosahexaenoic
acid (DHA), present at the site of inflammation and
enzymatically converted into specialized pro-
inflammatory mediators (SPM). These molecules,
along with others, are responsible for resolving inflam-
mation and maintaining healing, including in the res-
piratory tract [1, 11].

The participation of zinc in the formation of the im-
mune defense of the body has been studied previous-
ly. Zinc plays an important role in the maintenance
and development of cells of both the innate and adap-
tive immune system. Zinc deficiency leads to impaired
formation, activation and maturation of lymphocytes,
disrupts intercellular communication through cyto-
kines, and weakens the innate defense of the host
organism. Zinc deficiency leads to both a violation of
proliferation and a decrease in the pool of B-
lymphocytes, CD8+ T-lymphocytes, as well as to vio-
lations of the normal functioning of natural killers, IL-2
production and a violation of the cellular immune re-
sponse. Zinc has the ability to inhibit RNA polymeras-
es necessary for the replication of viral particles,
which has also been proven for SARS-CoVs in vitro,
and therefore, there are assumptions about the key
role of zinc in the host body's resistance to virus repli-
cation. The latest meta-analysis of the data confirms a
decrease in the duration of cold symptoms, the preva-
lence of severe pneumonia and mortality from them
with regular intake of zinc into the body [12]. Thus,
additional safe and cost-effective strategies for main-
taining the immune system are needed. One compel-
ling strategy is to provide sufficient nutritional support
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for immune status. Zinc is an important component for
the activation of a large number of enzymes, as well
as an adequate immune and antioxidant response of
the body [13].

It should be noted that coronavirus infection has
something to do with non-communicable diseases,
including obesity. However, obese individuals have an
increased risk of developing this disease, hospitaliza-
tion, severe course and mortality, probably due to
chronic nonspecific inflammation, altered immune re-
sponse to infection, as well as due to concomitant car-
diometabolic diseases. An important factor affecting
immunity during the pandemic of the new COVID-19 is
the availability of vitamins and minerals. Thus, vitamin
D deficiency not only leads to the development of dis-
eases associated with impaired calcium homeostasis,
but also increases the risk of infectious diseases. It is
believed that vitamin D deficiency increases the risk of
respiratory infections, and, according to meta-
analyses, taking vitamin D, on the contrary, helps to
reduce this risk [1, 14].

Among the most important factors and medical and
social reasons contributing to the formation of disor-
ders in the body during self-isolation and quarantine,
stress, reduced physical activity, violation of habitual
regimes and diets are important.

Studies in different countries have proved that the
risks of severe course and fatal outcomes are largely
associated with the presence of alimentary-dependent
diseases. Among them, protein-energy deficiency,
obesity, atherosclerosis and type 2 diabetes mellitus
are of the greatest importance, and a possible rela-
tionship with vitamin D deficiency is also discussed.
Undoubtedly, protein-energy deficiency is a risk factor
for the development of complications of any infection,
including the new coronavirus. The problem of protein
-energy deficiency is especially relevant for the elderly
and senile age. In turn, severe CVI is accompanied by
a sharp increase in inflammatory markers: C-reactive
protein, ferritin, tumor necrosis factor alpha (TNF-q)
and interleukins. At the same time, albumin is used for
the synthesis of acute phase proteins, muscle tissue
proteins can also be catabolized [15].

Thus, rational nutrition is an important factor in the
prevention of allergic reactions in conditions of coro-
navirus infection.
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