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Abstract

Introduction. Recently, the study of the relationship between vitamin D deficiency and adequate
immune response has been of particular interest, particularly in the context of the COVID-19 pandemic
and its impact on disease prognosis. Confirmation that vitamin D affects the functioning of the immune
system was the detection of calcitriol receptors in cells of the immune system, as well as the ability of
mononuclear phagocytes to produce 1,25(0H),D,. The increase in the expression of antimicrobial peptides
by immunocytes with the participation of vitamin D is accompanied by the simultaneous suppression of
the production of pro-inflammatory cytokines interleukin-1f (IL-1f), IL-12 and tumour necrosis factor-ao.
Vitamin D also inhibits the proliferation of B-lymphocytes, their differentiation into plasma cells and the
production of immunoglobulins, promotes the induction of regulatory T cells, which leads to a decrease
in the production of pro-inflammatory cytokines (IL-17, IL-21) and an increase in the production of anti-
inflammatory cytokines (IL-10). The anti-inflammatory role of vitamin D explains its protective properties
in the event of immune hyperreactivity and «cytokine storm» in a subgroup of patients with a severe
course of COVID-19.

Aim. To analyze the role of vitamin D in the prevention of COVID-19.

Materials and methods. Thirty three articles were analyzed using the following keywords: phosphorus-
calcium metabolism, immune system, COVID-19, and vitamin D. A review of the available literature was
conducted through PubMed, the National Library of Medicine, and Medscape.

Results. A two-step meta-analysis of participants who had at least COVID-19 showed that vitamin D
supplementation prevented the development of SARS in people with vitamin D deficiency and in
those who did not receive bolus doses of vitamin D. The study involved 11,321 participants aged from
0 to 95 years. The addition of vitamin D reduced the risk of acute respiratory infections in all subjects.
Enhancement of protective mechanisms was observed in those who received vitamin D daily or weekly
without additional bolus doses, but not in those who received one or more bolus doses.

Conclusions. Adults (including pregnant or breastfeeding women), adolescents and children over 4
years of age should consider daily administration of a dietary supplement containing 10 mcg (400 IU) of
vitamin D between October and early March, as during this time of year the synthesis vitamin D in the
human body s insufficient.
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INTRODUCTION

Vitamin D is a group of biologically active
substances that is involved in the regulation of several
important functions of the human body: from the
metabolism of calcium and phosphates to ensuring
adequate reactivity of the immune system. The «classicy
vitamin D deficiency with hypocalcemia and/or
hypophosphatemia, as well as the appearance of rickets,
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is rare today in most developed countries. At the same
time, subclinical vitamin D deficiency still occurs even
in developed economies. With age, the ability to absorb
vitamin D decreases. The reserves of vitamin D in the
body naturally decrease in winter. Timely detection and
adequate correction of vitamin D deficiency are important
aspects of maintaining the health of the musculoskeletal
system, immune and cardiovascular systems.
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There is a large body of epidemiological data indicating
an increase in the incidence of cancer, infectious, autoimmune
and cardiovascular diseases in people with vitamin D
deficiency (25-hydroxyvitamin D (25 [OH] D) <20 ng/ml)
[1]. Of particular interest recently has been the study of the
relationship between vitamin D deficiency and adequate
immune response, particularly in the aspect of the COVID-19
pandemic and its impact on disease prognosis. Given the role
of vitamin D in the regulation of the immune response, as
well as data on the relationship between vitamin D deficiency
and the severity of COVID-19, the correction of vitamin D
insufficiency in a pandemic is essential.

Vitamin D is a fat-soluble vitamin. The main
function of vitamin D is to regulate the metabolism of
calcium and phosphates required for adequate bone
mineralization. The two main precursors of the active
forms of vitamin D are ergocalciferol (vitamin D2) and
cholecalciferol (vitamin D3). The latter are acquired from
food (in small amounts) and through synthesis in the skin
(the main sources of vitamin D).

In foods, vitamin D is present in very small
quantities, and the richest source is the liver of fatty fish
(Table 1).

Table 1

The content of vitamin D in food

The content of vitamin D in food

Product

Vitamin D content

Cod liver in oil

400-1000 IU/canteen spoon

Wild salmon

600-1000 1U/100 g

Herring in oil

800 IU/100 g

Egg yolk 20-50 1U/1 egg yolk
Cheese 7-28 1U/100 g
Cow’s milk 0,4-1,5 1U/100 ml

Milk porridge 60-80 TU/100 ml

The main natural source of vitamin D is its
synthesis in the skin, which leads to the formation
of cholecalciferol by non-enzymatic synthesis from
7-dehydrocholesterol under the influence of ultraviolet
(UV) rays of sunlight. Vitamin D, obtained from food
or by synthesis in the skin, is biologically inactive and
requires enzymatic conversion into active metabolites.
The first stage of this process occurs in the liver, where
25-hydroxyvitamin D (also known as calcidiol; Fig. 1) is
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Figure 1. Vitamin D metabolism [31].
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formed as the main circulating form of vitamin D [2].
In the future, 25-hydroxyvitamin D in the kidneys is
converted into 1,25-dihydroxyvitamin D (calcitriol) -
the active form of vitamin D and inactive metabolites
(24-, 25-dihydroxyvitamin D). The duration of exposure
to sunlight required for the body to form the optimal
daily dose of vitamin D is individual and varies
depending on skin type, latitude, season and time of day

(Fig. 1).

Vitamin D food
sources
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Increase of bone mineralization and’
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Assessing the level of 25(OH)D; in the serum can
determine the level of its deficiency (Table 2).

The primary biological role of vitamin D is
its participation in calcium-phosphorus metabolism.
Vitamin D enhances the absorption of calcium in the
small intestine and stimulates the differentiation of
osteoclasts and reabsorption of calcium in the bone. It
also further promotes the mineralization of the collagen
matrix in the bone [3]. In addition to participating
in calcium-phosphorus metabolism, vitamin D plays

a role in many regulatory processes, including ensuring
adequate reactivity of the immune system. A large
number of scientific studies indicate the association
of vitamin D levels with the frequency and severity of
many infectious diseases of viral, bacterial and fungal
aetiology. The effectiveness of treatment and prevention
measures depends on the serum concentrations of
vitamin D [4].

Vitamin D exhibits both classical and non-classical
effects, as presented in Table 3.

Table 2
Assessment of serum level 25 (OH)D,
Assessment of serum level 25 (OH)D,
ng/ml ' nmol/l
Deficiency <20 <50
Suboptimal level (insufficiency) 20-30 50-75
Optimal level (target status) 30-50 75-125
High level 50-100 125-250
Dangerous level >100 >250
Table 3
Properties of vitamin D
Properties of vitamin D
Classic effects Non-classical effects
Calcium metabolism Antiproliferative
Parathyroid hormone synthesis Apoptotic
Phosphate metabolism Regulation of angiogenesis
Regulation of osteoblast and osteoclast function Antibacterial
Antiphlogistic
Immunomodulatory
Normoglycemic
Antidepressant
Anabolic
Lipolytic
Hypotensive

Diseases associated with vitamin D deficiency:

Musculoskeletal system

e Osteoporosis

¢ Rickets/ osteomalacia

e Increased risk of falls

o Osteoarthritis
Cardiovascular

e Arterial hypertension

e Acute cardiovascular events
e Diseases of peripheral vessels
Metabolic

e Type 2 diabetes mellitus

e Metabolic syndrome

Neuropsychological

e Multiple sclerosis
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e Depression
e Schizophrenia

Autoimmune diseases

e Type 1 diabetes mellitus
e Rheumatoid arthritis

Lung disease (COPD)

Infections
Cancer
Senescence

Vitamin D is produced only under the influence
of sunlight with a wavelength of 280-315 nm, which
reaches the Earth’s surface in Ukraine from 10:00 AM to
2:00 PM (summertime). Reducing the level of 25 (OH)
by 10 ng/ml increases the risk of death from all causes
by 16% [5]. It is necessary to leave the face, hands, and
feet in the sun for a short period, up to the point of mild
redness (hyperemia), 1-2 times a week. Once minimal
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redness occurs, the production of vitamin D stops. The
use of sunscreen and dark skin reduces the formation of
vitamin D. Risk groups for vitamin D deficiency:

o Elderly

e Persons living in northern latitudes with long winters

e The presence of obesity

e Hyperpigmentation of the skin

Dr. M. Holick, a professor at Boston Medical
University and head of the group that developed the
vitamin D guide, says: «Vitamin D deficiency is very
common in all age groups — in fact, everyone is at risk.
Bone health requires at least 400 IU / day of vitamin D
in children under 1 year of age, and at least 600 IU / day
in children over 1 year of age» [32]. The allowable upper
limit of vitamin D for prevention is presented in Table 4.

Table 4
The permissible upper limit of vitamin D for prevention
Age Dose
For children up to 6 months 1000 1U/ day
For children 6-12 months 1500 1U/ day
For children 1-3 years 2500 1U/ day
For children 4-8 years 3000 IU/ day

Currently, vitamin D deficiency affects a large part
of the human population. More than a billion children
and adults in the world suffer from a deficiency of this
vitamin, so, according to the WHO, this deficiency has
become a pandemic. The issue of hypovitaminosis D is
also relevant for Ukrainians. The normal level of vitamin
D in the blood plasma was registered only in 4.6%,
insufficiency — in 13.6%, and deficiency in 81.8% of the
population of Ukraine. Only 6.1% of women of all ages
report normal levels of vitamin D [7].

Vitamin D deficiency (25(OH)D in serum <30 ng/ml)
is a worldwide problem. According to various authors, from

Vitami| Normal level
deficiency

half to 80% of humanity suffers from vitamin D deficiency.
For example, the prevalence of levels less than 30 ng/ml in
postmenopausal women is 50% in Thailand and Malaysia,
75% in the United States, 74-83.2% in Russia, and 90% in
Japan and South Korea [8]. Severe vitamin D deficiency,
defined as less than 10 ng/ml, is very common in the
Middle East and South Asia, where average levels range
from 4 to 12 ng/ml [9].

The prevalence and consequences of the results of
determining the level of vitamin D in the serum of the
population of Ukraine are presented in Fig. 2.

81,8%
Deficit

Figure 2. Prevalence and consequences: the results of determining the level of vitamin D in the serum of the population of Ukraine.

AIM

The study aimed to analyze the literature on the
role and potential of vitamin D in the prevention of
respiratory and viral infections, as well as in the treatment
of COVID-19.

MATERIALS AND METHODS

Nineteen articles from 2020 to 2022 were analyzed
using the following keywords: phosphorus-calcium
metabolism, immune system, COVID-19, and vitamin D.
A literature review was conducted through PubMed, the
National Library of Medicine, and Medscape.
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RESULTS AND DISCUSSION

Immune cells contain CYP27B1 and can convert
inactive vitamin, which circulates in the form of 25(OH)
D, into active hormones in the autocrine and paracrine
manner [10]. It is noteworthy that in immune cells
such as macrophages and dendritic cells, in contrast
to kidney cells, there are no mechanisms of negative
feedback, which allows to production of very high
but local concentrations of calcitriol (D-hormone) for
immunomodulation [11].

By binding to the vitamin D receptor (VDR),
vitamin D promotes the expression of the CAMP and
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DEFB2 genes, which trigger the transcription of low-
molecular-weight cationic proteins, often referred to
as «natural antibiotics» [12]. Vitamin D inhibits the
activation of phagocytic macrophages and DC while
inhibiting the expression of TOLL-like receptors [13].
Vitamin D inhibits the proliferation of T lymphocytes and
inhibits chemokine-mediated migration and homing to the

lymph nodes of both naive and effector CD4 + T cells.
Has an inhibitory effect on Th17, prevents the polarization
of ThO in Th1-Th2 cells, and affects the production of
cytokines, in particular IL-2 [14]. Vitamin D prevents
the differentiation and polarization of B cells, reduces
their production of immunoglobulins and facilitates their
apoptosis (Fig. 3).

Antimicrobial response

Chemotaxis
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®

Target tissue

Figure 3. The immunomodulatory effects of 1,25(OH),D,. [33].

1,25(0H),D, targets various components of both
the innate and adaptive immune systems. The active form
of vitamin D, 1,25(OH),D,, stimulates innate immune
responses by enhancing the chemotactic and phagocytotic
responses of macrophages, as well as the production of
antimicrobial proteins such as cathelicidin. On the other
hand, 1,25(0H),D, also modulates adaptive immunity.
At the level of the APC (like the DC), 1,25(OH),D,
inhibits the surface expression of the MHC-II-
complexed antigen and co-stimulatory molecules, in
addition to the production of the cytokines IL-12 and
IL-23, thereby indirectly shifting the polarization of T
cells from a Thl and Th17 phenotype towards a Th2
phenotype. 1,25(0OH),D, inhibits the surface expression
of the MHC-II-complexed antigen and co-stimulatory
molecules, in addition to the production of the cytokines
IL-12 and IL-23, thereby indirectly shifting the
polarization of T cells from a Thl and Th17 phenotype
towards a Th2 phenotype. In addition, 1,25(OH),D,
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Adaptive
immunity

directly affects T cell responses, by inhibiting the
production of Thl cytokines (IL-2 and IFN-y) and
Th17 cytokines (IL-17 and IL-21), and by stimulating
Th2 cytokine production (IL-4). 1,25(0OH),D, directly
affects T cell responses, by inhibiting the production
of Thl cytokines (IL-2 and IFN-y) and Thl7 cytokines
(IL-17 and IL-21), and by stimulating Th2 cytokine
production (IL-4). Moreover, 1,25(OH),D, favours Treg
cell development via modulation of DCs and by directly
targeting T cells. Finally, 1,25(OH),D, blocks plasma
cell differentiation, IgG and IgM production, and B cell
proliferation [15].

Vitamin D has several potential roles for favourably
altering the course of NAFLD, while it also improves
the secretion and tissue sensitization to insulin [16]. The
adipocyte is felt to be an important contributor to the
pathogenesis of NAFLD. Vitamin D deficiency promotes
adipocyte  proinflammatory cytokines (adipokines),
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which are elevated in individuals with obesity, metabolic
syndrome, and NAFLD, which is believed to contribute
to the development of the disease [17, 18]. Furthermore,
vitamin D has been shown to upregulate adiponectin
adipocyte-derived hormone. Adiponectin improves insulin
sensitivity and prevents atherogenesis, which is decreased
in those with obesity, metabolic syndrome, and NAFLD
[19]. Vitamin D has been shown to inhibit hepatic
inflammation and attenuate liver fibrosis in animal models
[20]. Thus, the relationship of vitamin D deficiency to
NAFLD pathogenesis merits careful analysis.

Vitamin D deficiency can be considered a ‘seasonal
trigger’ for SARS. The most important factor proving
the possible protective role of vitamin D in influenza
and other SARS is the 25-hydroxy calciferol-stimulated
production of antimicrobial peptides such as defensin
and cathelicidin. These endogenous peptides act directly,
destroying not only microbial pathogens but also viruses,
including influenza  viruses.  25-hydroxycalciferol
reduces the production of pro-inflammatory cytokines
by modulating macrophages. Vitamin D stimulates the
severity of the immune and inflammatory response.

A two-stage meta-analysis of participants who had
at least one acute respiratory infection (ARI) showed that
vitamin D supplementation prevented the development of
SARS in people with vitamin D deficiency and in those
who did not receive bolus doses of vitamin D. The study
involved 11,321 participants aged 0 to 95 years. The
addition of vitamin D reduced the risk of acute respiratory
infections in all subjects. Protective mechanisms were
observed in those who received vitamin D daily or weekly
without additional bolus doses, but not in those who
received one or more bolus doses. Vitamin D can reduce
the risk of viral epidemics and pandemics in several ways.
First, higher concentrations of 25(OH)D reduce the risk of
many chronic diseases, including cancer, cardiovascular
disease, chronic respiratory infections, diabetes, and
hypertension. Second, vitamin D reduces the risk of SARS
through three mechanisms: induction of cathelicidin and
defensins, effects on T cells and B cells, and decreased
production of proinflammatory cytokines, thus reducing
the risk of a «cytokine stormy» leading to pneumonia [21].
The results of a field trial showed that a concentration of
25(OH)D above 50 ng/ml (125 nmol /1) versus <20 ng/ml
was associated with a 27% reduction in the incidence
of SARS. We suggest that increasing the concentration
of 25(OH)D by vitamin D may reduce the incidence,
severity, and risk of death from influenza, pneumonia, and
the current COVID-19 epidemic [22].

The world is under the control of the COVID-19
pandemic. Public health measures are urgently needed to
reduce infection and death. Due to several mechanisms,
vitamin D can reduce the risk of infection. These
mechanisms include the induction of cathelicidins and
deficit, which can reduce the rate of virus replication and
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decrease the concentration of proinflammatory cytokines,
which cause inflammation that damages the lung mucosa,
leading to pneumonia and increasing anti-inflammatory
cytokine concentrations. Evidence supporting the role of
vitamin D in reducing the risk of COVID-19 infection
includes the fact that the outbreak occurred in winter
when concentrations of 25(OH)D are lowest, that the
number of cases in the southern hemisphere in late
summer is small, and vitamin D deficiency contributes to
the development of acute respiratory distress syndrome
and that mortality rates increase with age and concomitant
chronic diseases, which are associated with a lower
concentration of 25(OH)D.

To reduce the risk, individuals at risk for
influenza and/or COVID-19 are recommended to take
10,000 IU / day of vitamin D for several weeks to
rapidly increase the concentration of 25(OH)D, followed
by 5,000 IU / day. The goal should be to increase
the concentration of 25(OH)D above 40-60 ng/ml
(100-150 nmol/ 1). In patients with COVID-19, the
mean level of £+ SD 25(OH)D was 13.8 + 7.2 ng/ml
compared with 209 = 7.4 ng/ml in the control
(p <0.0001). Vitamin D deficiency was detected in
82.2% of COVID-19 cases and 47.2% of control groups
(p <0.0001). An inverse correlation is observed between
25(OH)D and serum ferritin levels (p = 0.013), as well
as D-dimer levels (p = 0.027). Patients with COVID-19
with vitamin D deficiency had a higher prevalence of
hypertension and cardiovascular disease, elevated serum
ferritin and troponin levels, and length of hospital stay
than patients with serum 25(OH)D levels >20 ng /ml.
No causal relationship was found between vitamin D
deficiency and the severity of COVID-19 as a combined
endpoint or as individual components [23]. The authors
suggest that vitamin D status may affect the severity of the
COVID-19 response and that the prevalence of vitamin D
deficiency in Europe will be closely linked to COVID-19
mortality [24].

Contrary to intuition, lower latitudes and regions
with predominantly sunny climates (Spain, Italy) had low
average concentrations of 25(OH)D and high vitamin
D deficiency. These countries have the highest rates of
infection and mortality in Europe [25]. The northern
latitudes (Norway, Sweden, Finland), which receive less
sunlight than Southern Europe, actually had significantly
higher average concentrations of 25(OH)D, low deficit
levels, and for Norway and Finland, the lowest rates of
infection and mortality from COVID-19 [26].

Optimizing vitamin D levels according to
the recommendations of national and international
health authorities will certainly benefit bone health
and potential benefits for COVID-19 [27]. There is
a strong plausible biological hypothesis and evolving
epidemiological evidence to support the role of vitamin D
in COVID-19 [28].
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Thomas Frieden, former director of the Centers
for Disease Control and Prevention in the United States,
said on ‘Fox News Sunday’: «While we strive to develop
effective treatments and vaccines against COVID-19,
people are trying to reduce their risk of disease. One thing
that can help is as obvious as the sun in the sky and as
close as your first aid kit is vitamin Dy [29].

The target level of 25(OH)D is 30 ng / ml
After exercise, it 1is recommended to switch to
a maintenance dose of vitamin D (1500-2000 IU
per day) [29]. Higher doses (6000-10000 IU / day
to 30 ng / ml followed by a maintenance dose of
3000-6000 IU / day) are recommended for patients
with obesity, malabsorption syndrome, and those
taking medications that affect vitamin D metabolism
[30]. Because vitamin D supplementation may unmask

primary hyperparathyroidism, serum calcium levels are
recommended to be measured one month after the end
of the vitamin D treatment period. Detection of high
concentrations of calcium requires the abolition of any
vitamin D supplements and further follow-up.

As part of the search to substantiate the clinical
efficacy of vitamin D supplements for the treatment
of adults, adolescents and children with COVID-19, it
is recommended that randomized controlled trials be
performed in all possible follow-up settings of patients
with a minimum 8-week follow-up. The focus should be
on subgroup analysis, including but not limited to aspects
such as age (e.g. over 75 years), ethnicity (e.g. Negroid
or Mongoloid), comorbidities (e.g. obesity), which may
be associated with deterioration, clinical consequences for
patients with COVID-19 (Table 5, 6).

Table 5

Study of the efficacy and safety of vitamin D in the treatment of individuals with COVID-19

Criterion

Explanation

Get data for the following groups:

* patients with severe COVID-19 or longer

+ elderly people (over 75)

« ethnic groups (Negroid or Mongoloid race)
Population .
+ people with low vitamin D status

* subgroup analysis
+ sensitivity analysis

Adults, youth and children with confirmed COVID-19.

persons with concomitant diseases (e.g. obesity)

The effectiveness of vitamin D treatment in these populations should be studied where possible using:

Trials should be sufficiently representative to evaluate the effectiveness of vitamin D in these groups.

Intervention

Vitamin D or vitamin D derivatives (all dosages, dosage forms and routes of administration).
Note: Vitamin D as adjunctive therapy may be included if other treatments in the control group are balanced.

Comparison
(control group)

Placebo or no treatment (in addition to standard treatment).
Note: For vitamin D supplements as an adjunct treatment, the comparative drug will be the ‘index’ treatment. For
example: vitamin D plus treatment X against treatment X.

Results

Basic:

+ mortality (including all-cause mortality and COVID-19)

» admission to intensive care

* hospitalization

Secondary:

» use of artificial ventilation (including non-invasive and invasive)

* indicators of infection treatment (laboratory, virological, or radiologically confirmed)
+ time before the appointment for clinical treatment

» duration of hospitalization or resuscitation

» complications (primary or secondary to COVID-19)

+ reducing the severity of clinical symptoms, the severity of clinical manifestations
* negative consequences and safety

* portability

* long-term effects of COVID-19

Table 6
Diagnostic criteria for assessing the status of vitamin D
Level of 25(0OH)D Actions
nmol/l ng/ml
Deficiency 0-50 0-20 The beginning of therapy
Non-optimal level >50-75 >20-30 Increase/support supplementation
Optimal level >75-125 >30-50 Support for supplementation
High level <125-250 >50-100 Support/dose reduction
Potentially toxic >250 >100 Stop adding 25(OH)D, reducing it to normal
Toxic level >500 >200 Stop adding, detoxification therapy
Kniniuna Ta mpodinaktryna MegunuHa, Ne 1(39)/2025 177
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In case of vitamin D deficiency, a total loading dose
of 400,000 IU of vitamin D3 (cholecalciferol) orally for
8-10 weeks is recommended.

+ 50,000 IU 1 time per week for 8 weeks

* 40,000 IU once a week for 10 weeks

20,000 IU once a week for 12 weeks

* 200,000 IU once a month for 2 months

* 100,000 IU once a month for 3 months

+ 7000-10000 IU 1 time per day every day for 6 weeks.

CONCLUSIONS

1. Adults (including pregnant or breastfeeding
women), adolescents, and children over 4 years of age
should consider taking a daily supplement containing
10 mcg (400 IU) of vitamin D between October and early
March, as during the year, the synthesis of vitamin D in
the human body is insufficient.

2. Do not recommend the use of vitamin D
supplements for the prevention of COVID-19.

3. Do not offer vitamin D supplementation solely
for the treatment of patients with COVID-19.

The prospects for further research. There is
a sufficient number of vitamin D preparations in the
modern pharmaceutical market of Ukraine. Since
vitamin D is a fat-soluble vitamin, its bioavailability is
largely determined by the efficiency of the processes
of emulsification and assimilation of fats in the small

intestine, which occurs under the influence of bile acids.
Pharmacological and physicochemical studies have
shown that the absorption of vitamin D in the intestine
is best when it is used in the form of a micellar solution.
Violation of the process of emulsification of fats leads to
deterioration of the process of assimilation of vitamin D.
Cholestasis, steatohepatitis, malabsorption, cystic fibrosis,
etc. are among the pathologies that contribute to the
deterioration of the assimilation of vitamin D. In addition,
advanced age, diet, and medication (e.g., antacids, lipid-
lowering drugs) may also impair bile acid formation
and, as a consequence, micellization and absorption of
vitamin D, which requires further study.
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Pe3rome

BAPIAHTU NIKYBAHHA COVID-19 3 OOABAHHSAM BITAMIHY D
TetsHa B. ®aptywok', Hagis B. ®aptywok?, Ceprii 3. bapan®

'TIbBiBCbKMIA HALOHANMBHUIA MEAUYHWIA YHIBEpPCUTET iMeHi aHuna Fanuuskoro, M. J1beiB, YkpaiHa
2[1bBiBCHKUI MEOWYHMIA IHCTUTYT, M. J1bBiB, YkpaiHa
SKHIM «KuiBcbka Micbka kniHivHa nikapHsi» Ne 18, M. Kuis, Ykpaia

Bcryn. OcTaHHIM YacoM 0Co6JIMBHI iHTepec NMpe/CcTaBIisie BUBYEHHS] B3aEMO3B’13Ky Mix AedinuTom BiTaminy D Ta
aJleKBaTHOIO iMyHHOI0 BiAnoBiAAl0, 30kpeMa B acnekTi nangeMii COVID-19 Ta ii BniiMBYy Ha NIPOrHO3 3aXBOPIOBAHHS.
[linTBep/pkeHHsAM TOro, Ifo BiTaMiH D BmIMBae Ha OYHKLiOHYBaHHS IMYHHOI CHCTEMH, CTal0 BHSBJIEHHS
pelenTopiB [0 KaJbLUTPioay B KJIITMHAX iMyHHOI CHUCTEMH, a TaKOX 3JaTHICTb MOHOHYKJeapHUX (aronuTiB [0
npoaykuii 1,25(0H),D,. MigBuineHHs ekcnpecii aHTUMIKPOGHUX MENTUAIB IMyHOLMTaMHU 3 y4acTio BiTaminy D
CYNPOBOXKYETbCSI OJHOYACHUM MPUTHIYEHHSM MNpOAYKLil Npo3amaJlbHUX LUTOKIHIB iHTepJelkiny-1p (IL-1B),
IL-12 i pakTopa Hekpo3dy myxyuH-o. Bitamin D Takox iHri6ye mposideparnito B-niMmdonuTis, ix audepeHitoBaHHA
Ha IUIa3MOLMTH Ta NPOAYKLiI0 IMyHOIVIOOYJiHIB, CIpUsie IHAYKLil peryisTopHUX T-KJIITHH, 0 NPU3BOLUTHL [0
3MeHUIeHHsI BUPOGJIEHHs Npo3anajbHUX OUTOKiHIB (IL-17, IL-21) i 36isbmieHHS BUPOGJIEHHS NPOTHU3aNmaJbHHUX
putokiHiB (IL-10). IlpoTusananbHa posib BiTaMiHy D mosicHIoe #oro 3axucHi BiacTUBOCTI B pasi iMyHHOI
rineppeakTUBHOCTI Ta «IIUTOKIHOBOIO IITOPMY» B MiATPyIi NaL[i€EHTIB 3 TSKKUM nepedirom COVID-19.

MerTa. [IpoaHanizyBaTu posib BiTaMiHny D y npodinaktuni COVID-19.

Marepianu Ta meTogu. [IpoaHanizoBaHo 33 cTaTTi 32 KJIIOYOBUMU CI0BaMu: GpocHOpHO-KaNbIiEBUMA 06MiH, iMyHHa
cucrema, COVID-19, Bitamin D, 3a ikuMu 6ys10 NpoBeZieHO OIJIsAZ HasiBHOI JiiTtepaTtypu y PubMed, National Library of
Medicine, Medscape.

Pe3yabTaTu. /IBOCTyIIEHEBUI MeTa-aHa/Ii3 BKJIOYaB YYaCHUKIB, sKi mepeHecJu NpUHAUMHI OJHY rocTpy iHdekIito
AuxanbHux uuisxiB (['PBI), mokasas, mo aojaBaHHA BiTaMiHy D momepemxye po3Butok I'PBI y oci6 3 gedinutom
BiTamiHy D i y THX, XTO HEe OTpUMYyBaB 60JIIOCHI 103U BiTaMiny D. Y mociigxeHHi 6panu yyacte 11321 yyacHUK y Bini
Bix 0 10 95 pokiB. JlogaBaHHs BiTaMiHy D 3HMKyBasio pU3UK rocTpoi iHpeKLii JUXaJbHUX LUIAXIB ¥ BCIX 3aJy4eHUX
Jl0 06CcTexkeHHs 0Ci6. 3aXMCHI MeXaHi3MU CIloCTepirajucs y TUX, XTO OTPUMYBAB LIOZAEHHO abo IMOTHXKHEBO BiTaMiH D
6e3 J0A4aTKOBUX OOJIIOCHUX /103, OHAK HE Y THUX, XTO OTPUMYBaB OZHY YH JieKiJbKa 60I0CHUX [03.

BucHOBKH. JlopociuM (y TOMy 4HCIi BariTHUM a6o >KiHKaM, L0 TOAYIOTh FPyAbMH), MiZJIiTKaM Ta AiTAM cTaplie
4 pokiB c/1ii pO3MISAHYTH NUTAHHS LOJO0 LI0JEHHOTO MPUHOMY Xap4yoBoi 06aBKy, 1o MictuTh 10 Mkr (400 MO)
BiTamiHy D y mepiof 3 »KOBTHS Zj0 TOYaTKy Gepe3Hsi, OCKIJIbKU B Liel 4ac poKy BiTaMiH D cHHTe3yeTbCs B OpraHismi
JIIOAVHY HeJ0CTaTHBO.

Kaiouoei carosa: dochopHo-KkanbLieBuii 06MiH, iMyHHa cucteMa, COVID-19, BiTamin D
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OBiJien

KOJIOMOMIIIO Muxaiiny IOpiiioBuuy 75 pokiB

Bimomomy B VYkpaiHi BYEHOMY — TeparmeBTy
1 oprami3aropy MeAMYHOI HayKd Ta BHIIOI METUIHOL
ocitn Komomoitro Muxaiiny IOpiiioBuay 11 ciuns
2025 poxy BUIOBHMIIOCS 75 POKIB.

JIokTOp MenuuHHX Hayk, mpodecop, 3aciyKeHui
Iisty Hayku 1 TexHiku Ykpainu M. 1O. Komomoenp mics
OTPUMaHHS JAWIUIOMA JIiKaps M[poHmoB  45-piuHuid
IUTITHUE TBOPYMIA NUISAX B KIIHIYHIA MEIMIIUHI, METHYUHII
Hay1li Ta BUILIH OCBITI.

Muxaiino HOpitioBia Hapomusest 11 ciuas 1950 poky
B MicTi 3anopixoksa. HaBuaBcs B 3amopi3pkoMy JepKaBHOMY
MemmgHOMY 1HCTUTYTI (1967-1970 p.p.) Ta YepHiBerBEKOMY
JepkaBHOMY MenmaHoMy iHCTHTYTI (1970-1973 p.p.), sxwmit
3akiHguB y 1973 potii, OTprMAaBIIH TUTIIOM 3 BiI3HAKOIO.

[Ticns  3akiHYeHHS KIIHIYHOI  OpJAMHATYpH 31
cuemianbHOCTI «Teparis» 3 1975 p. mo 2009 p. Muxaiino
IOpiifoBuy mpaifoBaB 'y UYepHiBeUbKOMY JIepKaBHOMY
MEIUYHOMY 1HCTUTYTI, SKHi OyB peopraHizoBaHHI
y DBykoBUHCHKY JepaBHY MeAWYHY akajeMmilo (a 3
yacoM — Y DyKOBUHCBKMH JepXaBHUH MEIUYHHUH

yHiBepcuTeT), Ha
3aBimyBaya kKadenpu tepamii (3 1992 p. mo 2009 p.)
i BogHOUAac mepmioro npopekropa (3 2000 p. mo 2009 p.).

rmocamax  acHCTeHTa, JOLIEHTa,

ITix ¥oro kepiBHUITBOM i 3a ¥oro Ge3mocepenHbOl
ydacti 'y DByKOBHHCBKOMY JiepiKaBHOMY — METMYHOMY
yHiBepcuTeTi Oyno cTBOpeHO 4 HOBHX (aKyJIbTeTH,
yuMmaio Kadenp, JIIEeH30BaHO Ta aKpEJUTOBAHO JEKUTbKa
CIIelianbHOCTeH (B TOMY YHCIIi HOBHX) IiJTOTOBKY JIiKapiB,
MpOBi30pIB, OakajaBpiB MeauIMHU Ta (apmauii. [ictana
PO3BUTKY MICISIIUIUIOMHa MEQUYHA OCBITa, aKTUBHO
PO3pOOISITHCS 1 BIPOBA/DKYBAIMCS HOBITHI TEXHOJOTIT
HABYAHHS 1 KOHTPOJIIO MiJITOTOBKH CTYJCHTIB Ta JIKapiB.

3 munas no rpygess 2009 p. M. 1O. Konomoens —
3aCTyIIHUK AWPEKTOpa 3 HayKoBOi poOoTH YKpaiHCHKOTO
LEHTPYy HAyKOoBOI MeIWYHOI iH(popMmalii Ta MaTeHTHO-
JinensiitHoi pobotm MiHIiCTepcTBa OXOPOHH 3IIOPOB’S
VYkpainu.

3 ciung 2010 p. mo mucronan 2018 p. mpairoBas
3aCTYITHUKOM JMPEKTOpa 3 HAayKoBOi poOoTH JlepxkaBHOL
HaykoBoi  ycraHoBuM  «HaykoBo-mpakTW4HMII  LEHTP



npodiakTU4HOi Ta KIiHIYHOI MequuuHW» Jlep:kaBHOTo
VIPAaBIiHHS CIIPABAMH.

Bemukuii  pocBinm 1 mimOoki 3HaHHA Muxaiia
IOpifioBr4a, BiAYyTTS HUM HOBOTO 1 IPOTPECHUBHOTO,
TBOPYMH TMIAXiN JO CHOpaBd JO3BOIMIM HOMY, SIK
3aCTyMHUKY JUpeKTopa 3 HaykoBoi poOoTm  1iei
YHIKaJIBbHOI Ui YKpaiHH yCTaHOBM HOBOTO THITY, Oararo
3poOUTH A7 CTAaHOBJICHHS, OpraHi3amii Ta 3aifiCHeHHS
B Hill edexTuBHOI HAyKOBOi IiSUTBHOCTI, ITiITOTOBKH
HayKOBHX KaJpiB, PO3BUTKY HayKOBOTO CIiBPOOITHHMIITBA
Ta MDKHapOTHHUX 3B’SA3KiB, BIPOBA/KCHHS Y TPAKTHKY
pe3yNbTaTiB HAyKOBUX MOCIiIKeHb. CyTTEBHM € BHECOK
M. 0. Konomoiius y mnaHyBaHHsS, OpraHizamiio Ta
MIPOBEICHHSI BCEYKPaiHCHKHUX HAyKOBUX (DOPYMIB 3a y4acTi
BIJOMHX YYEHHX 3 €BPONEHCHKHX KpaiH, y CHIBIIpaLo
3 TMpPOBIIHMMH HAYKOBUMH YCTaHOBAMH Ta BHUIIUMHU
HaBYAJILHUMU 3aKJIafjaMi YKpaiHH.

TBopunit  gopobox Muxaitna Komomoiius €
3HAYHUM: BiH — aBTOp (cmiBaBTOp) MoHaA 500 HaykOBHX
Ta HaBYaJbHHUX Tpaib, B ToMy uuchai 10 moHorpadiii,
3 mimpydHuUKiB, 34 HaBYANBHUX MOCIOHMKIB, 23 MATCHTIB
HAa BHUHAaXomM 1 KopucHi wmopenm. Pesympratm iioro
HAyKOBHX pPO3pO0OK y BuUDIAmi 12  METOIMUYHHUX
peKoMeHamiid, 5 iHpopMaIiifHUX JNHCTIB Ta Oararbox
rajy3eBHX HOBOBBEICHb MiHICTEpCTBa OXOPOHH 370POB’S
VYkpalHH BHpPOBAPKCHO Y MEIWYHY IPAKTHKY 3aKJIajiB
OXOpPOHH 370POB’SI Pi3HUX PErioHiB YKpaiHu.

Sk HaykoBWH KOHCYNBTaHT i HAayKOBHH KEpiBHHK,
Muxaiino IOpiiioBuu miaroryBaB 3 IOKTOpiB  Ta
27 xaHauAaTiB MeauYHUX HayK. CTBOPHB CBOIO HayKOBY
mkonty. Moro yuHAMHM (IOKTOpaMH MeIMYHHX HaykK) Ha
JIaHWI Yyac MiATOTOBJICHO 3 JOKTOpIB Ta 29 KaHIUIATiB
MEINYHHUX HayK (IOKTOpiB (inocodii).

OCHOBHMM  HamnpsiMOM  HAayKOBHUX  JOCIHIPKEHb
Muxaitna Komomodrs i #oro y4HIB € BH3HAYCHHS
KJIHIYHUX, MaTOT€HETHYHUX 1 BIKOBHX OCOOJHMBOCTEMH
KOMOIHOBaHOI MATOJIOTi] BHYTPIIIHIX OpraHiB Ta po3podKa
1 YIOCKOHAJICHHS METO/IB TU(EPEHITIIOBAHOTO JTIKYBaHHS
i mpo¢inakTuku. Pesynprard mUX HOCHTIIKEHb OTPHMAIH
MDKHapOJHE BHW3HAHHS, JOMNOBimamuCcs Ha 0Oararbox
MDKHapOJHUX KOHTPEcax; YUMaio HOro HayKOBHX Ipalb
OITyOITiIKOBAaHO Y 3aKOPAOHHHX BHIAHHSIX.

Muxaiino KonoMoelp NpoBOAKMB aKTHBHY HayKOBO-
EKCIIEPTHY pPOOOTY: BUCTYNAaB OIOHCHTOM Ha O(MiIliitHHUX
3aXUCTax y CIeNiali30BaHMX BYCHHX pasiaxX IOKTOPCHKUX
1 KaHAWAATCPKUX IUCEpTalliif, 0arato poKiB MpaIffoBaB
y ckiuani ExcreprHoi pamu 3 MemunuHE 1 (apmarrii
HepxaBHOi akpenmurtariiinoi komicii VYipaiHwm, Komicii

3 MenuuuHud HaykoBo-meromuyHoi paam MiHicTepcTBa
ocBiTM 1 Hayku Ykpainu, HaykoBo-meromuyHoi paau
3 MICISIAUIUIOMHOT OCBiTH MiHICTEpCTBA OXOPOHHU 3/10POB’sI
VYkpainu. HeopHopazoso 3anydases MO3 i MOH VYkpainu
JIO pO3pOOKH JIepXKAaBHUX CTaHJAPTIB BHIIOI OCBITH,
rajgy3eBUX HOPMATHBHHMX JOKYMEHTIB ILOAO  BHILO]
MEIUYHOI OCBITH 1 OXOPOHM 3JI0POB’Sl, JIILIEH3yBaHHS,
akpequranii Ta arecranii BUIIMX MEAWYHHX HaBYAIBHUX
3akia/iB. bByB WIEHOM peqakiiiHIX KOJETiH 1 peaakiinHux
paj creniajJbHUX HAYKOBHX JKypHAIIIB.

Hemoxomo niepeoniinnt BHeCOK M. FO. Konomoiirs
1 B CIIpaBy 3acCHYBaHHS Ta OpraHi3amii DisTTPHOCTI HAIIOTO
HayKoBoro kypHaimy «KiiHiyHa Ta mpoQiTakTHYHA
MEJWIMHA», IATOTOBKY JO BHUIAHHS HOro HOMEpIiB
ynponosx nepimx pokis (M. FO. Konomoenps Ha To# yac
OyB 3aCTyITHHIKOM T'OJIOBHOTO PEIaKTOpPa Ky pHAILY).

VYkazom Ilpesunmenta VYkpainu Big 15 TtpaBHA
2015 poky Ne 269 3a Barommii OCOOMCTHII BHECOK
y PO3BUTOK BITYM3HSHOT HAyKH, 3MILHEHHS HAyKOBO-
TEXHIYHOTO IOTEHIiay YKpaiHu, OaraTopiuHy CyMITiIHHY
mpamio Ta BHCOKMH mpodecioHanizm  Komomotiirio
Muxaiiny OpiiioBudy Oya0 MPUCBOEHO MOYECHE 3BaHHS
«3acayXeHHH JisT9 HayKH 1 TEXHIKH YKpaiHm».

Crumro poborn M. 0. Kornomoiins npuramaHHi
BIATOBIIANIBHICTG 32 JIOPYYEHY CIpaBy, BHMOIIHBICTH
J0 cebe 1 KoJer, TOOPO3NUINBICTE 1 YyHHICT 10 JHOICH,
roCTpe BIMYYTTS CHPAaBEIMBOCTI. 3aBISIKM BHCOKOMY
poQecioHani3My 1 YyJIOBUM JIFOICHKUM SKOCTSIM Muxaiino
IOpifioBrY 3acimyXMB BEJMKHH aBTOPUTET 1 BISIYHICTH
KOJIET, JIiKapiB, KOJIMIIHIX CTY/ICHTIB 1 MAII€HTIB.

3 rpymus 2018 poxy Muxaiino IOpiiioBna Ha
3aciaykeHoMy BimmoumHKy. [IpokmBae B micti UepHiBIi.
Bir npomoBxkye OimuTHCS CBOIM OaraTUM IOCBIOM,
LIKaBUTHCS TISUTBHICTIO KOJIEKTHBIB, Yy SKUX MpAIfOBaB,
pazie ycmixaM KOJHUIIHIX KOJIET, yJHIB Ta MOCIiTOBHUKIB.

Muxaitno IOpiiioBud mae rapHy cim’io. Pasom i3
npyxkuHor0 TersHoro CTemaHIBHOIO BHXOBAIM TPhOX
YymoOBMX JITEH: [OBOX JMOHBOK 1 cuHA. JIBOE 3 HHX
MPUCBATHIIN Cce0e MEIMIIMHI, € KaHIUIATaMHA MEIUIHHUX
HayK.

Konektus [lep:xaBHoi HaykoBoi ycraHOoBH «LleHTp
IHHOBAIIIHHUX TEXHOJOTIH OXOPOHHU 310pOB’sh» JlepikaBHOTO
yIpaBJIiHHS clpaBaMy, PenaxuiiiHa Koleris HayKOBOTO
xypHaiy «KiriHiuHa Ta npo¢iTakTHYHa MEIHULMHA» IUPO
BiTatoTh Muxaiina FOpilioBrnya Komomoins 3 1oBiieem,
0a)XaroTh OMy MIIHOTO 3/I0POB’s, MUPY, 100pa, i me 6araro
POKIB IIACIIMBOTO ¥ PaJiiCHOTO >KUTT1!



