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AUTOIMUNE COMPONENT IN THE DEVELOPMENT OF CELEBROVASCULAR
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Summary: Bronchial asthma (BA) remains one of the most serious diseases of our time. A number of studies
have shown that this disease in a number of cases, especially with the threat of termination of pregnancy, acute
and chronic diseases of mothers, accompanied by fetal hypoxia, originates in the ante- and postnatal period. In
general, taking into account the peculiarities of the cellular tissue organization of the brain and cerebrovascular
blood supply, prolonged hypoxic lesions increase the activity of the hypothalamic-diencephalic structures and the
cerebral cortex. The existing respiratory disorders lead to hemodynamic and metabolic disorders of cerebral
structures, emotional sphere and autonomic regulation. However, this issue in childhood requires further study.
The aim is to study autoimmune processes in the pathogenesis of cerebrovascular insufficiency in children with
BA. Materials and methods. We examined 121 patients with asthma aged 5 to 15 years in the period of
exacerbation. To study the role of the autoimmune component in the development of cerebrovascular insufficiency
and its relationship with the autoimmune process in the bronchopulmonary system in AD in children, we used a
method for the quantitative determination of autoantibodies to lipopolysaccharide antigens (LA) of cerebral
vessels and topographic structures of the brain, as well as to homologous LA bronchi and lung tissue. The results
of the studies have shown that the first signs of cerebral hemodynamic disturbance are recorded already in
patients with mild disease and are aggravated depending on the severity of BA. Conclusions. The most
characteristic changes are an increase in the tone of small and medium vessels and impaired cerebral venous
circulation. It was also found that the levels of autoantibodies to lipopolysaccharide antigens of cerebral vessels
and cellular tissue structures of the brain correlate with an increase in the level of autoantibodies to
lipopolysaccharide antigens of the trachea, bronchi and lung tissue and reflect the severity of AD in children.
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Introduction.

In the last decade, many researchers pay
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attention to the growth and prevalence of
bronchial asthma (BA) in children with an
increase in the frequency of severe course and a
high probability of secondary complications [3].

The multifactorial and  multifaceted
mechanisms of BA development in children

originate in the ante- and postnatal period.
Conflict situations during pregnancy, the threat
of termination, acute and chronic diseases
accompanied by fetal hypoxia are observed in
70-85% of mothers with BA. Hypoxia leads to
dysmetabolic processes in the central nervous
system (CNS) and dysregulatory disorders of
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the cortical-subcortical and spinal structures of
the brain that regulate the respiratory complex,
disrupting neurogenic regulation of bronchial
smooth muscle tone and damaging the ciliated
epithelium [1, 3, 4, 10].

This leads to increasing permeability of
bronchi mucous membranes for allergens,
development of sensitization, hyperreactivity
of the bronchi, transient dysfunction of the
immune system, changing the Thl / Th2 ratio
with an increase in the Th2 cytokine profile
and development of an immune response for
hypersensitivity of the immediate and delayed
type [2, 3, 8, 11].

Taking into account peculiarities of the
cellular tissue organization of the brain and
cerebrovascular blood supply, prolonged
hypoxic lesions of the central nervous system,
especially in children with moderate and
severe BA, increase the activity of
hypothalamic-diencephalic  structures and
cerebral cortex. Respiratory disorders in BA
lead to hemodynamic and metabolic disorders
of the cerebral structures, emotional sphere and
autonomic regulation. Clinically, this is
manifested by psychoemotional, neurotic
disorders, accompanied by complaints of
increased fatigue, irritability, emotional
lability, sleep disturbances, memory disorders,
low efficiency, headaches. Dependence of the
nature and severity of mental disorders on the
severity and duration of BA is noted in children
[6, 8, 12].

The pathogenetic characteristics of BA are
determined by the productive type of recurrent
inflammatory  response, manifested by
activation and unregulated proliferation of the
interstitial connective stroma elements of the
bronchopulmonary structures. Therefore, the
main spectrum of immunological and
immunopathological reactions in BA in
children has a clear antigenic dependence on
the inflammatory activated interstitial stroma
of the bronchopulmonary system as well as on
the effect of autoantibodies on cerebral vessels
and cellular tissue structures of the brain,
predetermining the development of
cerebrovascular  insufficiency in  this
contingent of children [2, 7].

In this regard, it is necessary to further study
the pathogenetic aspects of BA in children as
well as the influence of the autoimmune
component in  the development of
cerebrovascular insufficiency with different
severity of BA. Lack of information
systematization on cerebrovascular
insufficiency and mechanisms of its realization
in children with BA in the available literature
makes these studies the most relevant.

The aim of this work is to study the
autoimmune component in the development of
cerebrovascular insufficiency in children with
BA.

Material and methods of research

An immunological study of blood serum
was carried out in 121 children with BA at the
age of 5 to 15 years in the period of the disease
exacerbation.

At the present stage we have formed groups,
depending on the severity of the disease
course: with a mild course - 45 children, with
moderate - 39 and severe - 37 children, in
accordance with the main provisions of the
International Consensus and the report of the
National Institute of Heart, Lung, Blood (USA)
together with the WHO - Global Initiative For
Asthma ("GINA-2013"). The comparison
group consisted of 25 healthy children. All
children under study were randomized by sex,
age, severity of the disease.

The study used lipopolysaccharide antigens
from homologous cells of cerebral vessels,
cellular tissue structures of the brain, trachea,
bronchi, lung tissue obtained from sectional
images from accidentally died children with |
(0) blood group 2-4 hours from the moment of
death according to V. D. Yakovenko et al. [5]

In accordance with the methodology the
tested antigens had a chemical composition,
represented by components of mainly
lipopolysaccharides. There were no proteins in
the antigenic preparations; peptides were
detected only in the form of traces.

To elucidate the immunopathological role of
the autoimmune component in the development
of cerebrovascular insufficiency and its
relationship with the autoimmune process in the
bronchopulmonary system in BA in children,
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we used the method of quantitative
determination of autoantibodies to
lipopolysaccharide antigens of cerebral vessels
and topographic structures of the brain, as well
as to homologous lipopolysacs bronchi and lung
tissue in the Wanier nephelometric reaction
modified by V.V. Kvirikadze et al. [5].

The state of the cerebral blood circulation in
children with BA was studied and angiocerebral
disorders were assessed, using
rheoencephalography, which  allows to
characterize the elastic properties of cerebral
vessels, and radiocirculoencephalography,
which gives the most complete picture of the
state of cerebral blood flow.

Rheoencephalography (REG) was recorded
on a 4-channel rheograph connected to a 4-
channel VNIIMIO electroencephalograph (type
4-M). REG was recorded in the frontomastoidal
and occipitomastoidal abductions,
characterizing the state of the cerebral blood
flow in the carotid and vertebrobasilar vascular
basins. [5].

The data of radiocirculoencephalography
(RCEG) were recorded on a three-channel
radiograph "Gamma" (Hungary) using hippuran
J-131 as a radioactive indicator. Cerebral blood
flow was investigated and evaluated in all areas
of the hemispheres. The quantitative analysis of
the RCEG-indicator was based on the data of its
first derivative, which allows one to judge the
state of the arterial, capillary and venous phases
of cerebral blood flow.

The obtained data were processed
statistically by the method of variation series
according to the Student's t-test at (p<0,05).

Results and its discussion

The results of the studies have shown that the
examined children with BA have an
autoimmune control of the lipopolysaccharide
antigens of the cerebral vessels and the
corresponding parts of the brain, increasing
dependence on the disease severity (Table 1).

In the group of children with mild asthma,
the level of autoantibodies to
lipopolysaccharide antigens of the thoracic
aorta, common and internal carotid arteries,
hemolysate was found at weakly positive
values, indicating the "trigger" value of
autoimmune reactions of the extracerebral great
vessels in the formation of cerebrovascular
insufficiency. In the group of children with mild
BA, the autoimmune control of
lipopolysaccharide antigens of cerebral vessels
is observed at weakly positive values of
common carotid, internal carotid, basilar and
anterior cerebral arteries; veins: basilar,
common basilar; cerebral cortex: frontal,
temporal, parietal. The rest of the cerebral
vessels and veins did not fall under the
autoimmune control of the body (Table 1).

There is also autoimmune control for
children with mild BA at the level of weakly
positive values for the cellular tissue structures
of the frontal, parietal cortex, as well as the
basal ganglia, pons varoli. Weakly positive
values of the level of autoantibodies to
lipopolysaccharide antigens of cerebral vessels
and cellular tissue structures of the brain in
children with mild asthma make it possible to
predict these changes as reversible in the
cerebrovascular insufficiency development
(Table 1). In groups of children with moderate
and especially severe BA, there was an increase
in the level of autoantibodies to positive values
to lipopolysaccharide antigens of cerebral
vessels and brain regions located in the zone of
their vascularization. It should be noted that the
pathological changes in the cerebral vessels and
the corresponding areas of the brain are not
equal. Lipopolysaccharide antigens of the
basilar, anterior cerebral, middle and posterior
cerebral arteries; veins: basilar and general
basilar, as well as to the cellular tissue
structures of the temporal, parietal and occipital
cortex, as well as to the cellular tissue structures
of the basal ganglia and the pons varoli are
under autoimmune control most often (Table 1).
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Table 1. Quantitative determination of autoantibodies to homologous lipopolysaccharide antigens of
cerebral vessels and cellular tissue structures of the brain in children with BA in the period of

exacerbation (M £+ m), conv. Units
. BA Severit H
Vascular and tissue verty galthy
. . Moderate children
antigens Light . Severe
N =45 severity =37 (control group)
- n=39 - n=25
1 2 3 4 5
Aorta : 0,125+0,013* | 0,1424+0,024* | 0,189+0,028**
9 b 9 b 2 2 2 :‘: 4
Chest Ex=0,19 Ex=0,21 Ex=0,22 0,0230,00
. 0,068+0,12 0,097+0,015* | 0,118+0,021*
+
abdominal E,=0.20 E,=0.21 E,=0,22 0,026+0,006
Aurteries: 0,124+0,021* | 0,146+0,025* | 0,164+0,029*"
. +
Common carotid Ex=0,16 E,=0,18 E,=0,23 0,019+0,003
. 0,057+0,009 0,085+0,014* | 0,116+0,021*

+

External carotid =017 E,=0.23 E,=0.24 0,020+0,004
. 0,123+0,018* | 0,133+0,021* | 0,161+0,021*

+

Internal carotid E,=017 E,=0 24 E,=0.26 0,024+0,003
. 0,125+0,020* | 0,162+0,028* | 0,288+0,045*»

+

Basilar E,=0.23 E,=0.28 E,=0.32 0,033+0,007
. 0,127+£0,024* | 0,148+0,029* | 0,269+0,048*"

+
anterior cerebral E,=0.25 E,=0.22 E,=0.21 0,029+0,005
middle cerebral 0,126+0,017* | 0,136+0,023* | 0,273+0,036*"

+

Ex=0,16 Ex=0,19 Ex=0,23 0,0240,003
. 0,125+0,022* | 0,162+0,032* | 0,187+0,029*
+
posterior cerebral E,=021 E,=0.27 F,=0.25 0,031+0,006
Veins:
. 0,124+0,023* 0,169+0,32*~ | 0,285+0,047*»
basilar ’ ’ ’ ’ ’ ’ 0,036+0,00
Ex=0,24 Ex=0,31 Ex=0,27 ’ 007
. 0,125+0,021* | 0,152+0,029* | 0,224+0,038*

+

common basilar E,=0.22 E,=031 E,=0 25 0,028+0,004
. 0,076+0,013 0,094+0,016* | 0,128+0,022*
+
Superior vena cava E,=0.19 E,=0.21 E,=0.29 0,034+0,006
Cortex:
0,123+£0,021* | 0,147+0,027* | 0,169+0,033*
+
frontal F,=0,24 F,=0,26 E,=0 27 0,023+0,004
0,079+0,015 0,102+0,018 | 0,1194+0,021%*~»

+

temporal E,=0 19 E,=021 E,=0.23 0,026+0,006
. 0,124+0,023* | 0,157+0,029* | 0,237+0,045*"
t I 9 9 9 b b 9 2 :l:
parieta F,=0,22 F,=0,18 E,=0.24 0,028+0,005
. 0,073+0,011 0,096+0,017 | 0,175+0,034*~

+

occipital E.=016 E,=0 19 E,=0.20 0,032+0,006
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1 2 3 4 5
Brain ti t :
Ia:a':;;::: S;;‘:gsures 0.076£0,013 | 0,098£0.015% | 0,156£0,032% | o
g P E,=025 E,=028 E,=0.26 : :
. 0.1230,025% | 0,148=0,026* | 0,184+0,033*"
+
Basal ganglia E,=0.29 E,=032 E,=0.27 0,025+0,006
0,078+0,014 | 0.11120,017*" | 0.12140,021%
Hypothalamus ’ ’ ’ ’ ’ ’ 0,027+0,004
yp ! E,=0,18 E,=0,28 E,=0,31 DE=S,
) 0,1240,023% | 0.135£0,025* | 0,169+0,032%"
+
Pons Varolii E,=0.25 E,=0.33 E,=0 24 0,031+0,005
0,059+0,007 | 0.109+0,014*" | 0.12140,021%
Medull ’ ’ ’ ’ ’ ’ 0,024+0,003
edutia E,=021 E,=023 E,=0,20 : :
0.065£0,012 | 0,08420,018% | 0.119£0,021%~
+
Cerebellum E,=021 E,=0.32 E,=0.25 0,033+0,007
0.154+0,023% | 0.267+0.043* | 0.384+0,056*
H I b b 9 b 9 9 42:':
emolysate F =037 b =028 bm0.33 0,042+0,008
Note:

1. Negative reaction in the values of Q, =0,0004-0,1236;

slightly positive reaction in the values of Q, = 0,1237-0,1633;

positive reaction in the values of Q, = 0,1634-0,6411;

sharply positive reaction in the values of Q, = 0,6412-1,4248;

2. * - significant differences in indicators from the group of healthy children (p<0,05);
3. A - significant differences in indicators from the group of children with mild BA (p<0,05);

4. Ex — indicator of the sample distribution normality (Ex=0).

Thus, the results of the immunological
studies have shown that one of the leading
links in the pathogenesis of cerebrovascular
insufficiency is the increased autoimmune
control of cerebral vessels and tissue structures
of the brain, accompanied by a complex of
clinical symptoms, aggravating the severity of
the course of the disease. The presence of
autoaggression against cerebral vessels and
brain tissue indicates the development of
cerebral vasculitis, which leads to cerebral
circulatory disorders and the development of
these clinical symptoms [9].

The state of blood circulation and the elastic
properties of the cerebral vessels were studied
using rheoencephalography (REG). During the
REG study, it has been found that changes in
cerebral hemodynamics in the vertebrobasilar
and carotid basins are unidirectional, therefore,

Analysis of the REG data shows an increase
in the tone of the vascular wall of arterial
vessels of small and medium calibers, as
evidenced by the lengthening of the anacrotic
REG phase, an increase in the REG wave
propagation velocity, an increase in the
dicrotic index, and a change in the tonic
tension of the arterial vessels of the brain.
Signs of cerebral venous outflow obstruction
of blood were also identified: presystolytic
waves, two-stage anacrot, appearance of an
additional wave at the end of the descending
frequency of the REG curve.

When analyzing the data, the RCEG
revealed three types of changes in cerebral
hemodynamics in the examined patients. The
first type is the closest to the norm. Evaluation
of the temporal parameters of the curves
showed some shifts towards an increase in the

the REG in the frontomastoidal and duration of all phases of cerebral blood flow.
occipitomastoidal abductions was In the second type of cerebrovascular
characterized simultaneously. disorders, more pronounced changes in
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cerebral blood flow were observed. Against the
background of an increase in the total time of
cerebral hemodynamics, a differentiated
duration lengthening of the capillary phase was
noted, indicating predominant changes in the
microcirculation system. The third type of
cerebral  blood flow disorders  was
characterized by further deterioration in the
state of cerebral hemodynamics. A significant
increase in the duration of the venous phase
was revealed along with the lengthening of the
arterial and capillary phases.

Analysis of the study results shows that the
severity of cerebrovascular disorders in
children with BA depends on the severity of the
disease and the increase in the level of
autoantibodies to lipopolysaccharide antigens
of cerebral vessels and cellular tissue
structures of the brain.

In 65% of patients with mild asthma, there
was an increase in the tone of arterial vessels,
mainly of medium and small caliber. Signs of
decreased vascular tone were noted in 10% of
cases. Normal REG was registered in 25% of
patients in this clinical group. The first and
second types of RCEG were the most typical
for children with a mild course of the disease.

An increase in the tone of small-caliber
arterial vessels and a decrease in the duration
of the catacrotic phase of REG were noted in
84.95% of cases in children with moderate
bronchial asthma as compared with the group
with mild BA. In addition, difficulties in
cerebral venous outflow of blood were
identified in 15.05% of cases. In this group the
second and third types of RCEG dominated.

The REG study of patients with severe BA
revealed the highest severity of cerebral
hemodynamic disorders. A further increase in
the tonic tension of small-caliber arterial
vessels, a decrease in the duration of the
catacrotic phase of REG were noted in children
of this group as compared with the group of
patients with a moderate course, and the most
pronounced signs of obstruction of venous
outflow were revealed. This group was
dominated by the third type of RCEH. It should
be noted that in most cases, changes in the
vertebrobasilar vascular system prevailed.
These data correlate with an increase in the
level of autoantibodies to lipopolysaccharide

antigens of the basilar artery and veins: basilar
and common basilar (Table 1).

The results of the studies have shown that
the first signs of cerebral hemodynamic
disturbance are recorded already in patients
with a mild course of the disease and are
aggravated depending on the severity of the
course of bronchial asthma. The most
characteristic rheoencephalographic changes
in BA in children are an increase in the tone of
small and medium vessels and impaired
cerebral venous circulation. Assessment of the
RCEG data, which allows to trace individual
phases of cerebral blood flow, also revealed
predominant changes in the microcirculation
system and insufficient vascularization of
cerebral structures with obstruction of venous
outflow. This also correlates with the level of
autoimmune reactions to lipopolysaccharide
antigens of the basilar, common basilar and
superior vena cava.

The leading role in the BA pathogenesis in
children belongs to autoimmune reactions in
the cellular tissue structures of the
bronchopulmonary system. Tissue antigens,
which are lipopolysaccharides of the
cytoplasmic membranes of the cellular
structures of the trachea, bronchi and lung
tissue, by chemical composition, were used in
their detection. Their antigenic composition
includes collagen Il and V types presented in
cerebral vessels and cellular tissue structures
of the brain tissue.

Autoimmune reactions in the cellular tissue
structures of the bronchopulmonary system
lead to their cytolysis and the release of
lysosomal enzymes, which, affecting the
structures of type Ill and V collagen, open the
determinants of collagen [J-chains, and it
acquires greater antigenicity. Autoimmune
control of the cellular tissue structures of the
bronchopulmonary system in children with BA
leads to the development of autoimmune
reactions in the cerebrovascular vessels and
cellular tissue structures of the brain.

A rank correlation analysis was carried out
to prove that there is a direct connection
between autoimmune reactions to antigens of
lipopolysaccharides  of  cellular  tissue
structures of the bronchopulmonary system
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and lipopolysaccharide antigens of cerebral
vessels and brain structures.

The first rank sample represented the degree
of deviation from the standard (t-test) of the
titer of autoantibodies to lipopolysaccharide
antigens of the trachea, bronchi and lung tissue
in patients of the three study groups. Thus, in
children with mild BA, the level of
autoantibodies to tracheal lipopolysaccharide
antigens ranged from 0.065-0.0116
conventional units; to bronchial antigens from
0.097-0.123 conventional units; lung tissue -
0.226-0.244 conventional units. In children
with moderate BA, the level of autoantibodies
to tracheal lipopolysaccharide antigens ranged
from 0.114-0.133 conventional units; to
bronchial  antigens  from  0.224-0.308
conventional units; lung tissue - 0.264-0.311
conventional units. In children with severe BA
the level of autoantibodies to tracheal
lipopolysaccharide antigens ranged from
0.134-0.272 conventional units; to bronchial
antigens from 0.258-0.325 conventional units;
lung tissue - 0.303-0.339 conventional units.
The second sample represented the level of
autoantibodies to lipopolysaccharide antigens
of cerebral wvessels and cellular tissue
structures of the brain in children of the studied
groups. After ranking the values of the t-
criterion in each sample a rank correlation was
carried out. As a result, it has been found that
there is a direct reliable relationship between
the two autoimmune processes. The rank
correlation coefficient had the values Ps = 0.67
(p<0.05).

Thus, the results of the studies have shown
that in the pathogenesis of cerebrovascular
insufficiency in children with BA there is an
autoimmune control of cerebral vessels and
cellular tissue structures of the brain, the
severity of which depends on the severity of
the course of the disease.

Conclusions

1. An immune diagnostic has been
developed, which includes determination of
autoantibodies to homologous

lipopolysaccharide antigens of cerebral vessels
and cellular tissue structures of the brain. This

allows to diagnose the degree of
cerebrovascular insufficiency in children with
BA with high accuracy.

2. Indicators of autoantibodies level to
lipopolysaccharide antigens of arteries, venous
vessels and cellular tissue structures of the
brain, makes it possible to detect lesions of
blood vessels and tissue areas of the brain in
cerebrovascular insufficiency in children with
BA.

3. Levels of  autoantibodies to
lipopolysaccharide antigens of cerebral vessels
and cellular tissue structures of the brain
correlate with an increase in the level of
autoantibodies to lipopolysaccharide antigens
of the trachea, bronchi and lung tissue and
reflect the severity of BA in children.

4. It is necessary to differentially include
immunomodulatory drugs and correctors of
hemodynamic disorders in the complex
protocol of BA therapy in children to correct
autoimmune reactions of cerebral vessels and
cellular tissue structures of the brain.

Prospects for further research

The research is promising for improving
immunological diagnostics, development and
production of tissue antigens and their use in
diagnostics of secondary complications and
developing new approaches to pathogenetic
therapy of the disease.
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3HAYEHHS ABTOIMYHHUX IIOPYIIEHB Y ®OPMYBAHHI IIEPEEPOBACKYJISIPHOI
HEJIOCTATHOCTI Y JITEWA ITPU BPOHXIAJIHIA ACTMI

Yeprnycoku B. I, I[lonos M. M., Jlemszo A. B., ['osanenkosa O. JI., Tormauosa C. P., Ocnisenko O. B.
IMorurra ayis uctyBannst: annalet@ukr.net

Pestome: Bporxiamha acmma (bA) 3armuuaenives 00HUM 3 BAdICKUX 3aX60PHO6AHL CYHaCHOCHL. Y psidi 00CTIOdCeHb NOKA3AHO,
W0 OaHe 3aX60PHOBAHHSL 8 PO BUNAOKIE, OCOONUBO 8 PA3i 3A2P03U NEPEPUBAHHSL BAZIMHOCTI, 20CHPUX [ XPOHIUHUX 3AX6OPIO6AHb
BARIMHUX, U0 CYNPOBOONCYIOMBCSL 2INOKCIEID N100a Oepe Cill NOUAmoK we 8 aHme- i NOCHHAMWILHOMY nepiodl. B yinomy,
BPAXOBYIOHU OCOOTUBOCIIE KIIMUHHOMKAHLOBOL OP2aAHIZauii MO3KY 1 YepeOpoBacKyIAPHO20 KPOBONOCIIAYAHHS, MPUBAT 2INOKCUYHI
VPadKCEHHSL NOCWTIIOIONTbL AKIMUGHICTTb 2INOMATIAMO-OIEHYEDATILHUX CHPYKIYP | KOpu 201106H020 MO3KY. Hasieni ouxanbhi poziaou
npU3B00sNIL 00 2eMOOUHAMIMHUX | MEeMAOOTIYHUX NOpYWEHb YePeOPATIbHUX CIMpPYKIYD, eMOYIHOL cqhepu i 6ecemamusHol
peaynayii. OOHax, Oare numanHs 8 OUNTHOMY Giyi GUMARAE NOOATLUIO20 GusteHHs. Mema - GU8UeHHS asMOIMYHHUX HPOYECIB 6
namoeenesi YepeOposaCKYISIPHOL HeOOCMamHocmi )y Oimell, Xeopux Ha Opowxiamhy acmvy. Mamepiam ma memoou.
Obcmediceno 121 nayienm 3 BA y 6iyi 610 5 0o 15 pokie 6 nepiodi 3azocmpensi. []ist susuerist posi asmoiMyHHO20 KOMINOHEHMA 8
PO3BUMKY UEPEOPOBACK)IIAPHOL HEOOCHAMHOCI A 36'513K) U020 3 ABMOIMYHHUM HPOyecoM 8 Oporxoneeeresiti cucmemi npu bA y
Oimetl, GUKOPUCIMOBYBABCSL MEMOO KiTIbKICHO2O GUSHAHEHHSL AyMOAHIMUMIT 00 JENONOICAxapuoHux anmuzetie (J14) yepeOpanvhiux
CYOUH | MONOSPAPIUHUX CIMPYKIYD 2OTOBHO20 MO3KY, A MAK Camo 00 comonoeiunux JIA mpaxel, OpoHxia i 1eceHeoi mKaHuHuU.
Pezynbmamu nposederix 00CTiodHCeHb NOKA3WIL, WO NepLti O3HAKU NOPYUIEHHS YePeOpIbHOL 2eMOOUHAMIKU PecCpyIonbCa
81CE ) XBOPUX 3 JIC2KUM NepedicoM 3aX60PI0BAHHS M NOTUOTIOIONbCA 8 3AIeHCHOCTII 6i0 cmyneHs msickocmi nepebicy bA.
Bucroexu. Hatlbiniu xapakmeprumis 3MIHAMU € NIOSUEHHSL TNOHYCY OPIOHUX [ CEPEOHIX CYOUH T NOPYUICHHSL 6EHOSHO20 MOZKOBO2O
Kposoobiey. Taxkooic 6CMAaHO8TeHo, WO DIGHI ABMOAHMUMIT 00 JINONONICAXAPUOHUX AHIMUSEHIE UYepPeOPAIbHUX CYOUH |
KIMUHHOMKAHLOBUX CIPYKITD 20TI08H020 MO3K)Y KOPEIOIoNtb 3 HAPOCMAHHAM DIGHsL a8MOGHMUMIN 00 JINONOTCAXAPUOHLX
aHMU2EHI6 mpaxel, OPOHXI6 1 1e2eHes0l MKAHUHU | 6i000padicaromp msickicms nepebicy bA y dimetl.

KnrouoBi ciaoBa: 1epeOpoBackynsipHa HEIOCTATHICTh, JIiTH, OpOHXiaJbHA acTMa, JINomnoiicaxapijiHue
aHTUTE€HH, ayTOAHTHUTIJIA
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SHAYEHHUE AYTOUMMYHHbBIX HAPYIIIEHUI B ©®OPMHUPOBAHUHU .
HEPEBPOBACKYJ/JAPHOU HEJOCTATOYHOCTH Y JETEU ITPU BPOHXHUAJIBHOU
ACTME

Yepnyckuui B. I, Ilonos H. H., Jlemszco A. B., 'oéanenxosa O. JI., Tormauesa C. P., Ocnugenko E. B.
[Mowrra s muctyBanus: annalet@ukr.net

Pe3ztome. bpouxuanvuas acmma (BA) ocmaemcs 00HuM u3 msaicenvix 3a001e6anull cogpemeHnocmu. B psoe
uccnedo8anull NOKA3aHo, Ymo OauHoe 3a601edanue 8 psde Cayuaes, 0COOEHHO HpU yepo3e Npepbléanus
bepemeHHoCmU, OCMPbIX U XPOHUYECKUX 3aD01e6aHUsX Mamepell, CONPoBodIcOaiouuecs 2unokcueli niooa bepem
c80€e HAYaI0 euje 8 aume- U NOCTMHAMATLHOM nepuode. B yenom, yuumoisas ocobennocmu KiemoyHOmMKAaHesoll
opeanuzayuu Mos2a U YepeopoBACKYNIAPHOZ0 KPOBOCHADICEHUS ONUMENbHble 2UNOKCUYeCKUe NOPadlCeHUs.
VCUTUBAIOM AKMUBHOCTb 2UNOMANAMO-OUIHYEPATLHLIX CIMPYKMYD U KOPbl 20106H020 Mo32a. Hmerowuecs
Odvixamenvhvle paccmpoucmea nPUBOOsim K 2eMOOUHAMUYECKUM U MEMADOIUYeCKUM HapYULeHUAM YepeOpaTbHbIX
CMPYKMYP, IMOYUOHATbHOU chepuvl u gecemamuenou pecyasyuu. OOHAKO, OaHHbIL BONPOC 8 0eMCKOM 803pacme
mpebyem  OanvHeviwezo usyyenus. Ilenv — usyuenue aymouMMyHHBIX HpPOYecco8 6 NAMO2eHe3e
yepebposackynapHou Hedocmamounocmu y oemetl, oonvHbix BA. Mamepuanu u memoowvt. Obcnedosan 121
nayueum ¢ BA 6 eo3pacme om 5 0o 15 nem 6 nepuoode obocmpenus. /[nsa uzyuenus poau aymoumMmyHHO20
KOMNOHEHMA 8 PA3GUMUU YepeOpoBaACKYIAPHOU HEOOCMAMOYHOCMU U CS3U €20 C AYMOUMMYHHbIM HPOYECCOM 8
bponxonezounoi cucmeme npu bA y Oemeil, UCNONBL30BANCS MeMOO KOAUUECMBEHHO20 ONpedeneHus
aymoanmumen K JAUNOROIUCAXapuonviM anmueenam (J/IA) yepebpanvuvix cocy0os u monocpaguueckux
CMPYKMYP 20I08HO20 MO32d, A MAK Hce K 20MON02UdHbIM JIA mpaxeu, Oponxoe u necounoti mxanu. Pesynomamut
NPOBEOEHHbIX UCCIe008AHULL NOKA3AU, UYMO NHepeble NPUSHAKU HAPYUWIEHUsT YepeOpanbHoll 2eMOOUHAMUKY
pecucmpupyromest yoce y OOIbHbIX € JecKUM medeHuem 3a001e6anus u ycyeyonaomes 8 3a6UCUMOCIU Om
cmenenu mscecmu meyenus bBA. Bvieoowvt. Haubonee xapaxmepnvimu usmMeHeHUsMU AGIAIOMCSL NOBbIUICHUE
MOHYCA METKUX U CPEOHUX COCYO08 U HAPYUIEHIUE BEHOZHO20 MO3208020 KPO8oobpawerus. Takoice ycmanosneno,
YUMo YPOBHU AYMOAHMUNE K TUNONOTUCAXAPUOHBIM AHMUSEHAM YePeOPAIbHbIX COCYO08 U KIeMOUHOMKAHEBbIX
CMPYKMYP 207108H020 MO32a KOPPEAUPYIOm ¢ HApACMAHUEM YPOGHS AYMOAHMUmen K JUNONOIUCAXAPUOHBLM
anmueenam mpaxeu, 6POHX08 U J1e2OYHOU MKAHU U OMpadcaiom msdicecms meuenusi bA y demeil.
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