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Abstract: The article is devoted to the problem of broncho-obstructive
syndrome and the role of vitamin D in the development of respiratory pathology
in young children. The main extraskeletal mechanisms of the anti-infective action
of vitamin D are described. Data on the possible use of vitamin D as a preventive
measure and adjuvant therapy for broncho-obstructive syndrome in young
children are presented.
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Abstract: The article is devoted to the problem of broncho -obstructive
syndrome and the role of vitamin D in developing of respiratory pathology in
young children. The main extraskeletal mechanisms of antiinfectious actions of
vitamin D have been described. The data about the possibility of using vitamin D
as a prevention and adjuvant therapy of broncho -obstructive syndrome in young
children are presented.
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Pathology of the respiratory system, including broncho -obstructive
syndrome (BOS) in young children, remains one of the pressing problems of
modern pediatrics. It is known that acute lower respiratory tract infections are one
of the leading causes of childhood mortality in the world and account for about
1.4 million deaths in children under 5 years of age every year.

In the pediatric population, according to O. I. Lasitsa (2004), bronchial
obstruction occurs in almost 30% of children. Respiratory infections are the most

common cause of BOS development in young children [1]. It should be noted that
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the frequency of BOS in acute respiratory diseases (ARI) in children of the first
year of life has grown today to 50% and more, while 40% of children experience
at least one episode of BOS before reaching school age [2]. BOS of infectious
genesis most often occurs in obstructive bronchitis and bronchiolitis . In the world
literature, the distinction between acute obstructive bronchitis and bronchiolitis is
not recognized by all pulmonologists [1]. For example, in the USA, any first
episode of BOS of viral etiology in a child under 2 years of age is called
bronchiolitis . Among viruses, the leading role is played by respiratory syncytial
virus (RSV) (in half of the cases), adenovirus, parainfluenza virus [1].

In children under 5 years of age, most foreign scientists describe three types
of wheezing : early transient wheezing , late-onset wheezing, and persistent early-
onset wheezing (before age three). According to another classification, three
wheezing phenotypes are distinguished in childhood: early transient wheezing,
non-atopic wheezing, or IgE -associated wheezing/asthma [5, 11].

According to Yu. L. Mizernitsky (2010), subsequently, against the
background of an acute respiratory infection a significant number of young
children (54 %) repeated episodes of obstructive bronchitis are possible, not
accompanied, however, by the development of bronchial asthma. Recurrent BOS
Is defined as three or more episodes of broncho-obstruction [7] , but some authors
define recurrent BOS as BOS with a frequency of episodes of more than one in
the last 12 months [6]. Foreign scientists have found that the prevalence of
recurrent BOS among 30,093 children aged 12 to 15 months was 24% in Latin
America and 15% in Europe.

Among the known risk factors for repeated episodes of BOS, such as family
history of allergies , manifestations of atopy , eosinophilia , the role of vitamin D
(25(0OH)D, VD) and the significance of its deficiency in the tendency to frequent
respiratory diseases are currently being actively studied. Historically, VD was
associated only with diseases of the skeletal system, including calcium-
phosphorus and bone metabolism, osteoporosis , fractures, and the state of the

muscular system [9]. However, the biological role of VD is not limited to the
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regulation of bone metabolism. The molecular mechanism of action of the highly
active metabolite of VD — 1,25- dihydroxyvitamin D (1,25(OH) 2D ), the so-
called D-hormone ( calcitriol ) is the interaction with specific receptors in tissues
— vitamin D receptors (VDR), which are widely represented in the body and have
been found in at least 40 organs and tissues. Due to the wide distribution of VDR
In tissues, in addition to the main function, the extraskeletal effects of VD are of
great scientific interest.

Some studies suggest that VD deficiency, namely a decrease in the
concentration of 25(OH)D in the blood serum below 20 ng / ml, may contribute
to the severe course of respiratory infections in young children. A group of
Canadian scientists found that among children with bronchiolitis or pneumonia
who were hospitalized in the intensive care unit, the average level of 25(OH)D in
the blood serum was significantly lower compared to a group of children who
were treated in the pediatric department ( 20 ng/ml and 35 ng /ml, respectively)
[10]. Science M. et al . [ Science M. et al ., 2013] demonstrated that low levels of
VD (below 30 ng /ml) increased the risk of ARI by 50% in children aged 3-15
years. The above-mentioned large-scale clinical studies confirm the importance
of VD in providing anti-infective immunity.

To date, the following mechanisms of anti-infective action of VD are
known, which are realized through the direct and indirect influence of active
metabolites of this vitamin on the functional state of innate and acquired
immunity. VD takes an active part in the functioning of the innate immune system
due to the production of antimicrobial peptides (AMP), which play an important
protective role against respiratory pathogens such as viruses, bacteria and fungi.
In humans, cationic AMPs functioning in the respiratory tract are represented by
two main molecular families, which are organized by defensins (-defensins-2)
and cathelicidins (hCAP-18 and LL-37) [11] . Cathelicidin is active against gram-
positive and gram-negative flora, fungi and mycobacteria, and therefore patients
with serum 25(0OH)D levels less than 20ng/ml may be prone to the development

of pneumonia, sepsis, and neuroinfections . Another proposed mechanism for
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vitamin D -mediated effects on the respiratory system involves adaptive
immunity, including modulation of antigen-presenting cells such as macrophages.
Moreover, VD is a direct and indirect regulator of T cells. It is known that the
expressed VDR gene is found in activated proliferating T lymphocytes,
monocytes, macrophages and histiocytes, which ensures the differentiation of
monocytes and prelymphocytes to their mature forms capable of producing
sufficient amounts of interleukins (IL), growth factors and other Ca-dependent
mediators of immunogenesis [12] . It is through the increase in T - activity that
regulatory lymphocytes VD plays an important role in maintaining the balance
between Th 1 and Th 2 types and affects the release of cytokines . Under the
influence of calcitriol, there is a decrease in the expression of Th 1 - (IL-2, TNF-
a, IFN-y), Th 9 - (IL-9) and Th 22 - (IL-22) cytokines , but an increase in the
production of anti-inflammatory Th 2 -associated cytokines (IL-3, IL-4, IL-5, IL-
10) [8] . In addition to T cells, some studies indicate the suppression of the
production of immunoglobulins by B cells, including IgE , under the influence of
1,25 (OH) 2 D [4, 8]. It has been established that activation of VDR inhibits the
expression of IgE in B cells and enhances the expression of IL-10, which is
important for preventing the development of atopy [3].

Given the numerous extraskeletal effects of vitamin D, in particular on the
Immune system and pulmonary function, the issue of the possible use of vitamin
D as an adjuvant therapy for acute respiratory infections, including BOS, is
relevant in order to improve the clinical course, reduce the recovery period, and
prevent the development of repeated episodes of BOS in young children. It has
been proven that the target concentration of 25 (OH) D in the blood serum of
children should correspond to a level of more than 30 ng / ml to ensure all the
positive effects of this vitamin on the body. To achieve the target level of 25 (OH)
D in the blood serum, at least 1700 IU of vitamin D per day is required. Double-
blind randomized A placebo-controlled study in Japanese schoolchildren aged 6—
15 years showed that taking 1200 IU/day of vitamin D3 in winter and early spring

helps prevent the occurrence of influenza and asthma attacks [11].
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Thus, at present, the understanding of the role of vitamin D in the human
body has significantly expanded. The development of vitamin D deficiency can
contribute to the development and worsen the course of respiratory diseases in
childhood. However, there is a need for further research to study all mechanisms
of vitamin D effect on lung function in young children with BOS, which have not
been sufficiently studied to date. For example, studying the level of vitamin D
provision among children depending on the season, respiratory morbidity;
establishing the frequency of vitamin D deficiency in children with episodic and
repeated BOS, identifying the relationship between serum vitamin D level,
severity and frequency of repeated episodes of BOS in young children.
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