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Immune cells play a vital role in protecting the human body from pathogens and viruses.
The deficiency of a number of nutrients in the diet negatively affects the state of the im-
mune system, which disrupts the chemical, structural, and regulatory processes in the body.
The purpose of the article is to consider the role of various biologically active nutrients and
bioactive substances in increasing innate and adaptive human immunity for the prevention
of COVID-19 in the population. Using the research method of scientific electronic librar-
ies, bibliographic bases of articles on medical sciences, it was found that such vitamins as C,
D, A, and E, minerals (zinc, iron, selenium), resveratrol, turmeric flavonoids, garlic, green
tea, elderberry extract, biologically active substances from an aqueous extract of wormwood
leaves help prevent coronavirus infection or reduce the severity of the disease, having immu-
nomodulatory, anti-inflammatory, antioxidant and antiviral properties. In the context of the
ongoing pandemic of coronavirus infection, recommendations for including the biologically
active substances described above in the diet can be extrapolated to the entire population to
maintain the immune system and the body’s resistance to infection.

Keywords: immunity, COVID-19, coronavirus infection, biologically active nutrients, vita-
mins, minerals.

Introduction

On February 11, 2020, the World Health Organization (WHO) determined the of-

ficial name of the infection caused by the new severe acute respiratory syndrome coro-
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navirus SARS-CoV-2 (Severe Acute Respiratory Syndrome — related Coronavirus) —
COVID-19. SARS-CoV-2 is an enveloped positive-single-stranded RNA virus belonging
to the B-coronavirus genus’. To cause disease, a virus must enter, replicate, and damage a
human cell, escaping immunological defenses to infect neighboring cells. In its replication
cycle, SARS-CoV-2 follows the steps of attachment, endocytosis, biosynthesis, matura-
tion, and exocytosis.

The functional receptor for the penetration of the SARS-CoV-2 virus into a target
cell in humans is an angiotensin-converting enzyme type II — ACE-2 (membrane pro-
tein, exopeptidase, catalyzing the conversion of angiotensin I to angiotensin 1-9 and
angiotensin II to angiotensin 1-7) [1-4]. The protein is mainly located on the mem-
branes of type II pneumocytes, enterocytes of the small intestine, endothelial cells of
arteries and veins, and smooth muscle cells in most organs [5]. In addition to the direct
baroreguling function, ACE-2 suppresses inflammation, mainly in the lung tissue, par-
ticipates in the transport of amino acids, and supports the vital activity of the intestinal
microbiome. The virus’ transmembrane spike glycoprotein (S protein, or SARS-CoV-S)
binds to ACE-2 in the cell membrane; thus, the virus is attached to the target cell. Cell
surface proteases, such as transmembrane serine protease 2 (TMPRSS2), then act on
the SARS-CoV-S protein to fuse the virus with the host cell membrane. As a result,
SARS-CoV enters the target cell, where it begins to replicate [6]. In addition to ACE-2,
two more enzymes play an important role in the introduction of coronavirus into the
cell: furin and 3-CL protease [7; 8].

In order for the COVID-19 virus to be able to block ACE-2, the viral proteins on its
surface must first be modified by the enzyme furin (a cellular serine protease located in
the Golgi apparatus and cleaving some proteins, which are thus converted into mature/
active forms). A series of coronavirus mutations increased furin sensitivity, allowing the
virus to bind much more strongly to ACE-2, making it much more infectious and viru-
lent, leading to a pandemic. Certain dietary components and plant compounds inhibit the
activity of furin. The 3CL protease is the most important for the replication and spread of
the coronavirus family.

A 3CL-like protease (coronavirus SARS 3CLpro) is able to catalytically cleave the
peptide bond between glutamine and a small amino acid (serine, alanine, or glycine).
It has been called the “Achilles heel” of the coronavirus and has been the subject of new
antiviral drug development. Some dietary flavonoids inhibit 3CL protease in laboratory
studies and may reduce the severity of infection.

To ensure the functioning of innate and adaptive immunity, it is necessary to con-
sume an adequate amount of biologically active nutrients that act on the immune sys-
tem through gene expression and correction of intestinal microbiocenosis [9-11]. The
impact on ACE-2, furin and 3-CL protease with the help of various biologically ac-
tive food substances is also important in the prevention and treatment of coronavirus
diseases.

! Vremennye metodicheskie rekomendatsii “Profilaktika, diagnostika i lechenie novoi koronavirusnoi
infektsii (COVID-19)”. Versiia 17 (14.12.2022) [Temporary guidelines “Prevention, diagnosis and treatment
of novel coronavirus infection (COVID-19)”. Version 17 (14.12.2022)]. Available at: https://static-0.minzdrav.
gov.ru/system/attachments/attaches/000/061/252/original/%D0%92%D0%9C%D0%A0_COVID-19_V17.
pdf (accessed: 04.02.2023).
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Purpose of the study

Substantiation of the use of nutrients and biologically active food substances in the
nutrition of the population, which contribute to an increase in human immunity and af-
fect the activity of ACE-2, furin and 3-CL protease, for the prevention of coronavirus
infection.

Methods

The work used the method of literary research and analysis of modern domestic and
foreign scientific literature on the research topic. The review analyzes the data of scientific
electronic libraries eLIBRARY. RU, bibliographic databases of articles on medical sciences
MEDLINE and PubMed-NCBI.

Results and discussions

For the prevention of infectious diseases, including coronavirus infection, adequate
intake of micronutrients plays an important role in maintaining immunity and increas-
ing the functional reserves of the body. This requires such components as an increase in
the innate and acquired immunity of a person before a disease, sufficient sleep (at least
7-8 hours a day), moderate physical activity, and positive emotions. Improving human
immunity can be provided by the consumption of a normalized amount of protein in
the diet, vitamins C, D, A and E, a number of minerals, especially zinc, copper, iron and
selenium, curcumin, quercetin, polyphenols [9; 11-13]. Garlic, green tea, propolis, mela-
tonin, an aqueous extract of wormwood leaves and echinacea, as well as probiotics and
prebiotics, are important for improving immunity. The table shows the functional food
components, which, in addition to their anti-inflammatory, antioxidant and antibacterial
properties, have antiviral activity, confirmed by numerous studies [11; 12].

According to the Guidelines?, a person should receive proteins in the amount of 75 to
114 g/day for men and from 60 to 90 g/day for women, depending on the intensity of
physical activity, of which 50 % are animals. The lack of proteins in the diet leads to a
decrease in the effectiveness of the functioning of the body’s immune defenses, since the
synthesis of antibodies, lymphocytes, neutrophils, lysozyme, adrenal cortex hormones,
biologically active substances and other participants in the body’s defense reactions re-
quires the entire spectrum of amino acids.

However, for people suffering from COVID-19, attempts to improve the body’s im-
mune function by increasing protein intake can be harmful. In coronavirus infection, it
is necessary to reduce inflammation and prevent hyperreactivity of the innate immune
system [9]. An increased protein content in food, especially of animal origin, during the
period of illness can worsen the patient’s well-being, since meat products are rich in tryp-
tophan and arginine. The latter increase the production of Th-17 cells, which increases

2 Normy fiziologicheskikh potrebnostei v energii i pishchevykh veshchestvakh dlia razlichnykh grupp
naseleniia Rossiiskoi Federatsii: Metodicheskie rekomendatsii MR 2.3.1.0253-21 [Norms of physiological
needs for energy and nutrients for various groups of the population of the Russian Federation: Guidelines
2.3.1.0253-21]. Moscow, 2021; Rekomenduemye urovni potrebleniia pishchevykh i biologicheski aktivnykh
veshchestv: Metodicheskie rekomendatsii MR 2.3.1.1915-04 [Recommended levels of consumption of food
and biologically active substances: Guidelines 2.3.1.19150-0404]. Moscow, 2004.
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Functional food components and their antiviral properties (indicating primary food products) [11]

and seeds

Functional Basic Foods Functional Significance (antiviral properties)
Components

Vitamin A Milk, eggs, liver, fatty fish, fortified | Reduces the incidence of pneumonia and helps re-
cereals, dark orange or green veg- | lieve the clinical symptoms and signs of pneumonia
etables, orange fruit, and tomato |and shorten the length of hospital stay in children
juice

Vitamin C Oranges and orange juice, red and | Reduces the duration of colds, reduces the intensity
green peppers, strawberries, black | of colds, reduces the frequency and duration of
currants, kiwi, broccoli, potatoes | colds and pneumonia

Vitamin D Fatty fish, liver, eggs, fortified foods | Reduces the frequency of respiratory infections.
(spreads and some breakfast cere- | Vitamin D deficiency is associated with an in-
als) creased risk of community-acquired pneumonia

Vitamin E Vegetable oils, wheat germ, nuts|Increases the activity of natural killers and has an

anti-inflammatory effect in colds and pneumonia

Zinc, copper,
iron

Shellfish, meat, cheese, some grains
and seeds, cereals, nuts, liver, and
some vegetables

Children with recurrent respiratory infections
showed decreased levels of zinc, copper and iron
in their hair

mango, spinach, broccoli, orange,
tomato, apple and berries

Zinc Shellfish, meat, cheese and cereals | Oral zinc supplements may help reduce the dura-
tion of cold symptoms; they also reduce the preva-
lence of pneumonia

Quercetin Capers, onion, apple, berries and | Interacting with the viral subunit HA2 inhibits the

cilantro (coriander) H5N1 virus; inhibitory activity at an early stage of
influenza infection

Turmeric Turmeric rhizome (Curcuma longa) | Binding to three protein receptors: RBD-S (PDB
ID: 6LXT), PD-ACE2 (PDB ID: 6VWI), and
SARS-CoV-2 protease (PDB ID: 6LU7)

Polyphenols Pomegranate, apricots, peaches, | Reduce the inflammatory response in adipocytes,

macrophages, and other immune cells to prevent
and fight inflammation

overall inflammation in the body. Another amino acid, leucine, is able to activate the
mTOR protein (from the English mammalian target of rapamycin, a special intracellular
protein that regulates the development of muscle fibers), which also contributes to the
growth of the number of Th-17 lymphocytes. Decrease mTOR production by reducing in-
flammation, mTOR inhibitors found in coffee, extra virgin olive oil, and dietary deficien-
cies in amino acids. Authors who have conducted studies in humans or animals infected
with SARS-CoV-2 link an unregulated innate immune system response to the leading
cause of pathology mediated by SARS-CoV-2 [13; 14].

The most compelling evidence for an immunostimulating role in viral diseases has
been obtained for vitamins C and D, as well as zinc.

Ascorbic acid, for which more than 100 functions are known in the body;, is involved
in the functioning of the body’s immune system by enhancing the activity of the T-cell link
of immunity, as well as stimulating the bactericidal activity and migratory ability of neu-
trophils; has a regenerating effect, increasing the level of cyclic adenosine monophosphate
(3'-,5'-cAMP) in tissues by suppressing the activity of phosphodiesterase; participates in the
synthesis of corticosteroids (anti-inflammatory action), as well as in the synthesis of con-
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nective tissue, etc. Physiological requirement for adults 100 mg/day, for children — from
30 to 90 mg/day depending on age, an adequate intake level for adults — 70-100 mg/day,
the upper acceptable intake level is 700 mg/day®. Studies by many authors point to the
antiviral activity of vitamin C [11; 15-17].

Vitamin D. Ergocalciferol (D2) is found in food, synthesized by ultraviolet irradia-
tion from provitamin — ergosterol, which is part of plant tissues. Cholecalciferol (D3)
is formed from 7-dehydrocholesterol contained in the skin under the influence of ultra-
violet rays (up to 80 % of the daily requirement for vitamin D), it is also found in animal
products. Vitamin D synthesized by the skin circulates 2-3 times longer than vitamin D
obtained from food [18; 19].

Already by 2010, the results of numerous studies were obtained indicating the anti-
bacterial and antiviral effects of vitamin D [20; 21]. Vitamin D, modulating the activity
of T-lymphocytes, mast cells, and antigen-presenting cells, helps to reduce the excessive
inflammatory response, increasing the levels of anti-inflammatory IL-10, reducing the
levels of IgE, cytokines-alarmins, IL-17, histamine, leukotrienes. The discovery of calci-
triol receptors in many cells of the immune system (on T-lymphocytes, macrophages, im-
mature thymus lymphocytes and mature CD8 cells), as well as the ability of mononuclear
phagocytes to produce 1,25-dihydroxyvitamin D3, proved the involvement of vitamin D
in the functioning of the immune system [19].

W.B. Grant et al. [21] also state that vitamin D reduces the risk of infections through
mechanisms that include the induction of cathelicidins and defensins that reduce viral
replication, the rate and concentration of pro-inflammatory cytokines that cause inflam-
mation, which damages the lung mucosa and leads to pneumonia, and also by an increase
in the concentration of anti-inflammatory cytokines. At the same time, the authors argue
that dietary supplements with vitamin D reduce the risk of infections that cause respira-
tory infections, influenza and COVID-19.

Elimination of vitamin D deficiency is fundamentally important for maintaining in-
nate antiviral immunity in all age groups [20], reducing the risk of a «cytokine storm» and
compensating for comorbid diseases associated with vitamin D deficiency (type 2 dia-
betes mellitus, arterial hypertension, coronary heart disease — IHD, bronchial asthma,
chronic obstructive pulmonary disease (COPD), which aggravate the course of corona-
virus infection [14]. So, T.L.Karonova, A.T. Andreeva, M. A. Vashukova [18] found that
vitamin D deficiency and obesity increase the risk of severe and fatal coronavirus infec-
tion. W. B. Grant et al. [21] recommend that people at risk for influenza and/or COVID-19
take 10,000 IU/day of vitamin D3 for several weeks to rapidly increase blood levels, and
then at 5,000 IU/day until vitamin D3 levels are reached in the blood above 40-60 ng/ml
(100-150 nmol /1).

Healthy people need a minimum physiological dose of vitamin D in the summer
months of 500 IU/day, and from September to June — 1,000 IU/day. In the clinical
guidelines “Vitamin D deficiency in adults: diagnosis, treatment and prevention” devel-

3 Normy fiziologicheskikh potrebnostei v energii i pishchevykh veshchestvakh dlia razlichnykh grupp
naseleniia Rossiiskoi Federatsii: Metodicheskie rekomendatsii MR 2.3.1.0253-21 [Norms of physiological
needs for energy and nutrients for various groups of the population of the Russian Federation: Guidelines
2.3.1.0253-21]. Moscow, 2021; Rekomenduemye urovni potrebleniia pishchevykh i biologicheski aktivnykh
veshchestv: Metodicheskie rekomendatsii MR 2.3.1.1915-04 [Recommended levels of consumption of food
and biologically active substances: Guidelines 2.3.1.19150-04]. Moscow, 2004.
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oped by the Russian Association of Endocrinologists to maintain the level of 25(OH)D
30 ng/ml, the following regimen for taking Aquadetrim is presented: 1,000-2,000 IU daily
orally (2-4 drops per day); 6,000-14,000 IU once a week orally (15-30 once a week).

Vitamin A has an immunostimulating effect by accelerating the proliferation of lym-
phocytes and activating phagocytosis; is an antioxidant; necessary for the function of the
eyes, the condition of the skin, and mucous membranes, the synthesis of chondroitin sul-
fates (growth vitamin) [22-24]. Vitamin A reduces the incidence of pneumonia and al-
leviates its clinical manifestations.

Zinc has a multifaceted effect on all parts of the immune system [10]. It is necessary
for the synthesis of T-helpers, the formation of antibodies, and the blast transformation of
B-lymphocytes. Zinc has an immunostimulatory effect, and increases the activity of T and
B lymphocytes, the phagocytic activity of neutrophils. The biochemical basis of zinc activ-
ity is considered to be its ability to block the RNA polymerase enzyme, which is necessary
for viral replication [25-27]. 118 zinc-containing proteins are involved in human antivi-
ral immunity, 11 of which are directly related to protection against single-stranded RNA
viruses, which include SARS-CoV-2 [28]. The Zn-dependent protein TRIM5a (tripartite
motif-containing proteins — TRIMs) inhibits the release of viral RNA inside the cell. The
Zn-dependent proteins TRIM22, ISG15, and the iron/folate (B9)-dependent protein vi-
perine, whose gene expression is regulated by vitamin D, inhibit viral replication and virus
budding from the plasma membrane.

In addition, zinc is involved in the metabolism of vitamin A, is part of corticoster-
oids (protection against stress, anti-inflammatory effect), provides the function of taste
evaluation by the papillae of the tongue, stimulating the synthesis of thickening by the
parotid glands, participates in spermatogenesis, testosterone synthesis. An increased con-
centration of zinc prevents the penetration of virions into cells and blocks its reproduction
process. Zinc has become even more popular due to the development of the COVID-19
pandemic [28].

Zinc and selenium deficiency occurs in 30-40 % of Russians. Among older people
with comorbid pathology or alcohol abusers, the deficiency of these trace elements is
observed in 60-80 %. Given this situation, zinc and selenium preparations can be taken
without examining their content in the body for no more than 3 months and in moderate
doses: for zinc 5-10 mg/day, for selenium — 50 mcg/day. With a significant deficiency,
the intake is needed longer, and the doses are larger. For zing, this is 80 mg/day, and for
selenium — 100-200 mcg/day. With coronavirus infection, such doses can be taken for
3 weeks. The main dietary sources of zinc are seafood, meat, eggs, nuts, and legumes.

Administration of higher than recommended daily doses of nutrients, such as vita-
mins D, G, E, zinc, and w-3 fatty acids, may have a beneficial effect in the setting of disease,
potentially reducing SARS-CoV-2 viral load and length of hospital stay [9; 29].

Selenium is an essential component of antioxidant protection. Actively participating
in antioxidant protection, selenium exhibits synergism with respect to the action of toco-
pherols and also ensures the reactivation of ascorbic acid as a result of its interaction with
selenium-containing thioredoxin reductase. Selenoprotein P protects vascular endothelial
cells from reactive nitrogen radicals. Epidemiological studies demonstrate that selenium
deficiency alters immune responses and reduces resistance to viral infection.

The leader in selenium content is the Brazil nut. Reliable sources of selenium are ani-
mal products (seafood, meat products, nuts), as they contain a stable amount of it. In plant
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products, the content of selenium directly depends on its concentration in the soil. Sele-
nium is present in cereals, meat products, and mushrooms in the form of selenomethio-
nine and selenocysteine, in onions and garlic — in the form of selenocysteine oxide, and
in nuts — in the form of selenocystathionine. The assimilation of selenium from mixed
diets is practically not inhibited and reaches 80 % or more.

Antiviral compounds in various fruits and plants can act on viruses and host cells.
Thus, pomegranate peel juice and extract, as well as extracts of many berries, can prevent
influenza A virus (IAV) replication in vitro [30]. Clinical studies have shown that garlic,
due to some bioactive sulfur-containing substances (proteins, polyphenols and sulfoxide),
as well as ground garlic with honey, having antiviral properties, are effective against influ-
enza and acute respiratory viral infections [31-33].

American scientists have discovered the anti-coronavirus properties of an aqueous
extract of wormwood leaves. The results of the study are published in the bioRxiv online
library. Wormwood can produce artemisinin, a substance with antiviral activity that helps
to suppress the replication of the coronavirus even after it enters the cell.

Black elderberries contain many valuable compounds and may be helpful in control-
ling COVID-19. It has been established that elderberry extract has antiviral activity and
inhibits the release of pro-inflammatory cytokines TNF- and a, IFN-y and IL-2, indicating
that elderberries act as immunomodulators [33].

To improve the performance of ACE-2, regular aerobic exercise, a diet of whole foods
of plant origin, the use of curcumin (a set of turmeric flavonoids) and resveratrol (a natu-
ral phytoalexin, a derivative of trans-stilbene, a polyphenol) are recommended. Resvera-
trol is synthesized by some plants to protect them from bacteria or fungi. Inhibits the
growth of the coronavirus, and reduces the inflammation caused by it.

Resveratrol reduces the number of free radicals and enzymes involved in inflammatory
reactions and the formation of reactive oxygen species (including myeloperoxidase, NADPH
oxidase) [34]. In animal and cellular studies, resveratrol increases levels of key antioxidant
enzymes: mitochondrial superoxide dismutase-2 (SOD2) and Nrf2 (nuclear factor-2) pro-
tein, which is key components of antioxidant defense, as well as glutathione, catalase, and
heme oxygenase-1 [11]. In a study on brain cells, resveratrol increased the activity of heme
oxygenase-1, which protects the brain from damage. This effect is enhanced by melatonin.

To increase the bioavailability of resveratrol, it is necessary to combine resveratrol
with other polyphenols or flavonoids. Thus, the counting of resveratrol, quercetin and
genistein is highly synergistic. Low dosages of these natural compounds can provide simi-
lar benefits in the aggregate. In addition, you can increase the bioavailability of resveratrol
by taking liposomal or nano-resveratrol, as well as along with foods rich in fats.

Curcumin is a plant-derived polyphenolic compound found in the rhizomes of Cur-
cuma longa. Curcumin can be used as a biologically active food supplement with protec-
tive, in relation to free radical oxidation, and antioxidant properties [35]. According to
the current legislation of the EAEU, the adequate daily dose of curcumin for a person
is 50 mg, the upper allowable dose is 150 mg. Research has demonstrated the health-
promoting effects of curcumin in healthy middle-aged people [36]. Materials published in
the databases PubMed, Web of Science, platform eLIBRARY.RU for 2008-2021 testify to
the immunotropic, anti-inflammatory, antioxidant effects of curcumin.

Melatonin is a hormone produced by the pineal gland. It supports antiviral im-
munity and also helps control NLRP3 (cryopyrin). Melatonin is produced in the dark,
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mostly between 2-3 am. Melatonin synthesis decreases with age, which may be one of
the factors influencing the outcome of COVID-19 in elderly patients. Melatonin is able
to prevent infection with the SARS-CoV-2 coronavirus, the development of a severe
form of COVID-19. Melatonin is found in cherries, cherries, and bananas.

Probiotics increase the activity of natural killer cells, prevent the attachment of the
virus to target cells, increase sensitivity to cytokines and thus activate innate immunity.
In addition, probiotics, interacting with the intestinal microbiota, stimulate specific im-
munological processes and increase immunity [37; 38].

Conclusions

It has been established by the method of literary research that vitamins such as C, D,
A and E, minerals (zinc, iron, selenium), resveratrol, turmeric flavonoids, garlic, green
tea, elderberry extract, biologically active substances from the aqueous extract of worm-
wood leaves play an important role. in the prevention of coronavirus infection, having
immunomodulatory, anti-inflammatory, antioxidant, and antiviral properties. Optimal
nutrient intake through diets influences the immune system through gene expression,
cell activation, and modification of signaling molecules. Various food ingredients are also
determinants of the microbial composition of the gut, subsequently shaping the body’s
immune responses.

In the context of the ongoing pandemic of coronavirus infection and the high proba-
bility of infection, recommendations for including the above biologically active substanc-
es in the diet in the composition of foods and dietary supplements can be extrapolated
to the entire population in order to maintain the immune system and body resistance to
infection, as well as reduce the risk of forming wrong food stereotypes.
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Buonornyecky akTuBHbIe KOMIIOHEHTHI NI KaK 37IeMEeHT MPOQIIAKTIKI
KOPOHaBUPYCHOIT MHpeKIUU: 0630p INTEpaTyphl

B. B. 3axpescxuiil, JI. V. Hasapenxo',
W. B. Cumaxkoed®, A. A. I[lodopsaros!

! CeBepo-3ara/iHblit TOCYapCTBEHHBLI MEFULMHCKII yHUBEPCUTET UM. V1. V1. MeuHMKOBa,
Poccuiickaa @epepanus, 191015, CaHKT-HeTep6ypr, yn. Kupounas, 41

2 CapaToBCKMit TOCYFAPCTBEHHBII MEAUIMHCKII YHUBEpcuTeT M. B. V1. PasymoBckoro,
Poccniickas ®epepanns, 410012, CapaTos, yn. bonburas Kasaubs, 112

ma muruposanua: Zakrevskiy V. V., Nazarenko L.1., Simakova I. V., Podorvanov A.A. Biologically
active food components as an element in the prevention of coronavirus infection: A review // BectHuk
Cankr-Iletepbyprckoro yHusepcurera. Mepuunna. 2023. T. 18. B 1. C.79-89.
https://doi.org/10.21638/spbul1.2023.107

88

VIMMyHHbBIe K/IETKM UTPAIOT XM3HEHHO Ba)KHYIO POJIb B 3alllITe OPTaHM3Ma YeIoBeKa OT IIa-
TOT€HOB U BUPYCOB. HeraTuBHO OTpa’kaeTcs Ha COCTOSHUY MMMYHHOI CUCTeMbI JeULUT
psAla HYTPUEHTOB B palliOHe IIMTAHNA, YTO HapYILIaeT XUMUYECKIe, CTPYKTYPHbIE U PeryIi-
TOpPHBIE IIPOLeCCHl B OpraHmsMe. Lle/bio cTaThy ABIAETCA PACCMOTPEHME POIIY PasIMYHBIX
610/IOTMYECKY AKTVBHBIX Hy TPUEHTOB 1 OMOAKTUBHBIX BEIECTB B MOBBILIEHNN BPOXK/IEHHO-
O 1 aJAITUBHOIO IMMYHHUTETA Ye/l0BeKa i npodunaktvku y HaceneHuss COVID-19. Me-
TOJOM MCC/IeOBAHNSA HAayYHbIX 9JIEKTPOHHBIX 61OmnoTeK, bubmorpadudeckux 6a3 crareit
10 MEAMIVMHCKIM HayKaM yCTaHOBJIEHO, YTO Takue BuTaMuHbl, kak C, D, A u E, MunepanbHbie
BeljecTBa (LIMHK, JKeIe30, Ce/ieH), pecBepaTpor, (IaBOHOU/B!I KYPKYMBbI, Y€CHOK, 3€/IeHbIil
Jajf, SKCTPAKT Oy3MHBI, 6MOTIOTMYECK! aKTVBHBIE BEleCTBA /I3 BOSHOTO 3KCTPAKTa JINCThEB
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IIOJIBIHY CIIOCOOCTBYIOT NPOdMIAKTIKE KOPOHABUPYCHOI MH(EKIINIM IV CHVDKEHMUIO CTelle-
HII TSDKeCT 3a0071eBaHus, 06/1a/jast UMMYHOMOZRYIMPYIOLIMMH, IPOTUBOBOCIIAINTETbHBIMY,
AQHTUMOKCUJAHTHBIMU U IMPOTMBOBMPYCHBIMM CBOVICTBaMI. B yC/IOBMAX HpoponKaromierics
IaH/IeMVJ KOPOHABVMPYCHON MHMEKINMM peKOMEH/JallNY 110 BKTIOYEHVIO B PAIlMOH IIMTaHNA
OMNJCAaHHBIX BBIILIE OMOTOTMYECKM aKTUBHBIX BELIECTB MOTYT OBITh SKCTPAIIOIMPOBAHBI Ha
BCe HaceJlleHNe C LIe/bI0 MOAepKaHA UMMYHHONM CUCTeMbI ¥ Pe3MICTeHTHOCT!M OpraHu3Ma
K MH}eKI.

Kniouesvte cnosa: ummynuret, COVID-19, kopoHaBupycHas nHQpeKiys, 610I0rnIecKy aK-
TYBHbIE HYyTPVMEHTBI, BUTAMVHBI, MIHEPa/IbHbIE BEIeCTBA.

Crarps nocTynua B pefakipio 16 gpespana 2023 r.;
pexoMeHfloBaHa K nieyatu 25 mapra 2023 1.
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