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Bronchial asthma (BA) — one of famous multifactorial
chronic lung disease, which is formed on the combined influ-
ence of genetic susceptibility and environmental factors. The
disease most often occurs in childhood, but can start at any
period of life. There is a hereditary predisposition to asthma.
This is evidenced by the increased incidence of asthma rela-
tives of patients. Each year, the disease kills 100 thousand
people. The average mortality rate for the data received from
48 countries, corresponding to 7.9 per 100,000 population.
According VOZ more than 300 million people worldwide suf-
fer from asthma. However, despite this, finally calculate the
risk of the disease can not be like predicting the disease, espe-
cially in children [1, 2].

Severe asthma in childhood is a serious medical and social
problem. If asthma begins in early childhood, the prognosis is
usually favorable: in 80 % of patients until period of puberty
disease disappeared or become less pronounced.
Approximately 20 % of patients after 45 years of disease are
recurrence. Cases recovery of adult patients with asthma
observed less frequently. Children’s asthma more difficult if it
is combined with other allergic respiratory diseases or neuro-
dermatitis. Mortality from asthma increases with age: in chil-
dren, it is no more than 1 %, in adults — 2—4 % [3].

Severe asthma in children is a clinical form of the disease,
which is characterized by constant day and night symptoms,
frequent exacerbations, leading to reduced lung function
parameters, a high level of bronchial hyperresponsiveness.
Studies show that in the pathogenesis of asthma attracted
many genes set which can vary in different ethnic groups. The
study of genes associated with the development of asthma
concerns 4 key areas: product immunoglobulin (Ig) E (atopy);
the degree of severity of airway hyperresponsiveness; produc-
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tion of inflammatory mediators (cytokines and growth fac-
tors); determine the correlation between immune response
and Th1-Th2-type.

Predictors of severe asthma have a high index of atopy-
associated gene polymorphism of interleukin-4 (IL-4).
Currently installed more than 20 genes that are associated
with atopy, and more than 100 genes associated with asthma.
The influence of genetic factors on the formation of asthma
and its phenotype showed their considerable heterogeneity.
Established gene polymorphism ADRP2 (Argl6Gly and
Glu27Gln), which defines an increased likelihood of severe
asthma. (Wechsler M. et al., 2006). Moreover, gene I1L-4
receptor (IL4ARA) and gene FceRI B (encoding B-subunit
receptor IgE), can be attributed to atopy genes and gene
ADRB?2 - to genes bronchial hyperresponsiveness [3, 4].

There is a high index of atopy known today as a predictor of
severe asthma, as evidenced by the results of several studies, is
to deploy the disease phenotype requires a genetic predisposi-
tion and exposure to adverse environmental factors. Genetic
markers were studied in a number of scientific works of local
and foreign researchers. Thus, in many studies there are indi-
cations of severe asthma association in children and IL-4
gene, polymorphism due 590T and 717S G + I1L-4 gene,
HLA-DRBI genotype; high levels of Ig E (510 TU/ml with
severe and 198 IU/ml in medium-heavy BA); high levels of
IL-4 (189 pg/ml in severe and 47 pg/ml in medium-heavy
BA); BA mother; concomitant atopic dermatitis. There are
several groups of candidate genes for asthma — a key genes
(genes cytokines — IL4, IL17A, IL17F) and heny-"modifiers”
(detoxification system genes — CYP1Al). A lot of studies
genes cytokine networks that play a crucial role in the devel-
opment of allergic inflammation of the bronchi. However, just




as genes interact with each other, and how these factors affect
the environment are still unknown. Detection of high-level Ig
E in a child with asthma, which supported hereditary history
on the mother is high risk factors of rapidly progressive
inflammation, uncontrolled growth of severe asthma [5, 6].

In numerous association studies have shown that in the
pathogenesis of asthma involved many functionally interre-
lated genes (gene networks), including the main key genes
and gene-modifiers phenotypic effect depends on environ-
mental factors. The most informative to identify risk factors of
asthma is uncontrolled population and family studies that
together with molecular genetic analysis widespread in the
last decade [4, 6]. There is a method of estimating the geno-
typic values of the parameters respiratory function of the child
on the basis of phenotypic indicators of his parents. This
forecasting model has advantages over existing methods of
assessing the hereditary predisposition, as it allows to quantify
the risk of uncontrolled genome of asthma [6].

In order to prognosis of asthma should take into account
clinical and functional parameters, especially the psycho-
emotional and social status. Today had been developed a two-
stage algorithm for prediction of asthma based on clinical and
functional characteristics of asthma in children depending on
the severity and control of symptoms of the disease based on
the study of predictors that determine it. Based on mathemat-
ical modeling using multivariate analysis systematized many
potential factors that predict course of asthma, defined their
predictive weight and developed a system of medical and
social prognosis of asthma in children. Using multidimen-
sional nonlinear regression analysis identified total prognostic
criteria: medical and social (MSPC) and bodypletismografia
(BPPC) compiled a two-stage algorithm for prediction of
asthma with the definition of individual prognostic risk index
(PRI) development of asthma and evaluation of basic treat-
ment dynamics. Thus, the authors determined the relation-
ship between course of clinical manifestations of asthma and
degree of ventilation disorders according bodypletismografia
depending on period of disease and control of asthma symp-
toms [1].

There are other factors which contribute to the develop-
ment of severe asthma in children: sinusitis, various upper
respiratory tract infection, dysfunction of vocal cords, contact
with allergen, emotional and psychological factors, excessive
use of beta2-agonists, smoking (passive and active), low com-
plaence, socio-economic, ethnic factors (African-American
children). Many of these factors affect both occurrence of
disease and on its course. For example, smoking is a factor
that leads to asthma, but also significantly affect course of
disease. Up to 15 % cases of severe asthma may be associated
with ongoing contact with allergen, although in daily practice
rarely recognized this fact. A significant number of cases of
atopic asthma remains discovered cause and significant aller-
gen [1]. In the case of severe asthma need to recognize the
importance of careful monitoring of all possible triggers,
including allergens, particularly mold Alternaria Alternata,
which is a major allergen sensitivity which is associated with
very severe and fatal asthma [1, 11].

Gastroesophageal reflux often found in patients with asth-
ma. As you know, this condition occurs in 60% of children
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with moderate and severe asthma. At this time, no known
clear linkages reflux disease and worsening of asthma, but
asthma marked improvement in effective treatment of this
disease. Viral and bacterial infections sinuses are considered
as possible factors exacerbation of asthma, but their precise
role in evelopment of severe asthma are not identified.

Psychological factors such as social deprivation, often
ignored by clinicians associated with poor asthma control. In
patients aged 6—18 years high levels of panic and fear associ-
ated with a high risk of hospitalization. The conflict between
parents and doctor about treatment of child, poor self-service
hospital, conflict between patient and hospital staff neglect
symptoms of depression by a physician associated with a real
increase in risk of death. Problems in family, loss of a close
friend or family member increases their risk of ending in
death. Sometimes asthma as a way of manipulating lifestyle.
The ability of higher cortical centers affect synthesis of
inflammatory cytokines actively studied that might help
understand relationship of psychological problems and devel-
opment of severe asthma in many patients [1].

Another factor in development of severe asthma may be
over-beta2-agonist. These recent studies show that use of
more than two beta2-agonist per month associated with a
high risk of death [13, 15]. There are publications indicate
that some patients uncontrolled asthma may be due to
increased metabolism of leukotrienes. These situations can
develop episodes of asthma attacks that threaten life on a
background of conventional controlled disease [3, 4, 6].

Other air pollutants, endotoxins, viral respiratory infections
also may increase risk of uncontrolled asthma. There is some
evidence that presence of chlamydial infection contributes to
development of severe forms of asthma. Low complaence
patient reluctance to follow doctor’s recommendations are
largely associated with development of severe asthma. Pediatric
asthma is more common in boys. This is due to fact that boys
are late in lung structural development in early childhood
compared lung girls. Severe asthma in boys leads to persistent
narrowing of bronchi anatomically narrow. The narrow air-
ways are a risk factor for fatal episodes of asthma in children.
Childhood Asthma (3—10 years) were associated with the risk
of fatalities in severe asthma, but there is plenty of evidence of
progression of inflammation in this age group and the develop-
ment of traits bronchial remodeling [3, 7, 9, 14, 15].

Today we know that in pathogenesis of asthma participate
protein products of genes of xenobiotic detoxification system.
A recent study Sardaryan JS (2009) studied phenotypic fea-
tures of asthma in allelic gene polymorphism of glutathione-
S-transferase T1 (GSTTI1), glutathione-S-transferase M1
(GSTM1), angiotensin converting enzyme (ACE), endothe-
lial nitric oxide synthase ( eNOS). Found that association of
genotypes GSTT1- \ GSTM1 increases 5 times the risk of
asthma in children compared to the population. In children
with functionally active genotype GSTT1 + \ GSTMI + in
association with polymorphism I\I ACE gene on the risk of
asthma decreased by 7 times, which makes this association
protective genotypes. Perhaps differences polymorphic vari-
ants of cytokine genes and enzymes detoxify play a role in
shaping clinical phenotype of asthma, which according to
GINA can be presented 4 forms gravity.
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In group of older children (10—18 years) the most impor-
tant in the clinical picture is the increased frequency of severe
exacerbation of asthma. At age of peak fall in infant mortality
from asthma. Increasing the role of triggering factors (depend-
ing of weather, emotional stress, physical activity, smoking,
pollutants), indicating growing bronchial hyperreactivity.
Severe asthma has a significant impact on quality of life. In
this age group, severe asthma in some children with complica-
tions occurring. An important role in choice of treatment
approaches for patients older plays a reduced sensitivity to
steroids. Therefore some patients can be found resistant to
treatment of severe asthma that requires modification
approaches to therapy. Corticosteroid resistance is only
known nowadays mechanism therapeutically-resistant asth-
ma. Other mechanisms proposed and discussed. Primary
corticosteroid resistance is rare situation in asthma. Even
secondary resistance, that is end result of progressive inflam-
mation and parallel to the development of bronchial remodel-
ing, is not characteristic of pediatric practice [9].

Prediction of asthma in pediatrics and application tech-
niques for the prevention of severe — and very topical task
grateful for pediatric patients and physicians. The course of
severe asthma has clinical features in different age groups
(children’s asthma, early school, teen) [10]. The basis of age
heterogeneity — evolution of immune inflammation and mor-
phological changes in bronchi, from acute and chronic
inflammation in infants remodeling to schoolchildren.
Scientists around the world work on finding methods, devel-
opment of algorithms for prediction and prevention of severe
asthma in children.

To predict asthma attacks severe course in school age chil-
dren spend provocative test sulphadimezin studied using
daily urine determine the percentage of acetylated sulfadi-
mezin in urine, and in its values not exceeding 75 % of sul-
fadimezin urine predict severe clinical course asthma attacks
[16]. Alternatively prognosis of asthma in children, is deter-
mining the state of adaptive reactions using indicators ECG,
characterized in that state changes in the function of auto-
nomic nervous system, relevant to type of disease and the
detection of nervous system, moderate situational anxiety
level and type the first unit to respond to disease predict mild
course, while high level reactivity of autonomic nervous
system, high levels of situational anxiety and a second or
third unit response — medium-severe course of asthma in
children [17].

Inventors Wolf Y. O. proposed way of predicting severe
genetically determined atopic asthma in children with derma-
to-respiratory syndrome, involves use of polymerase chain
reaction, characterized in that calculated risk of realization of
asthma in children with atopy severity scale criteria by assign-
ing each evaluation criteria from 0 to 2 points, making table
with our performance, processing and systematization of
results, mild atopic responsible score from 0 to 5, moderate
form — 5—10 points, severe atopy — more than 10 points, in
addition, children with severe atopy, conducting polymerase
chain reaction for detection of single nucleotide polymor-
phisms Asp299Gly gene Toll-like receptor 4 (position 1187,
1rs4986790), detection of allele G TLR4 certifies and is associ-
ated with severe course of atopic asthma [18].
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Inventors of Vinnitsa National Medical University devel-
oped a number of methods on early detection of risk of asth-
ma in urban children older school children of different gender
prediction method in urban primary school children of both
sexes by forecasting, early prediction of the risk of asthma in
rural adolescents of both sexes and among rural children pri-
mary school children of both sexes which consist in defining
a set of performance features finger and palmar dermato-
glyphics, carried out stepwise discriminant analysis and,
therefore, create mathematical models of prognosis using
equations [3, 4, 6, 7]. Early determination risk of asthma in
rural primary school children of both sexes, in rural adoles-
cents of both sexes in urban children and adolescents in urban
elementary school children also perform forecasting method,
which is defining a set of anthropometric indicators and
somatotypological, carried out stepwise discriminant analysis
and create mathematical models of prognosis using equations
[19-22].

Method of predicting a high probability of a child with
asthma by history taking and laboratory studies wherein find
that a history burdened heredity through the maternal line on
chronic broncho-obstructive disease and presence of a child
signs of bronchial obstruction, examine level of total immu-
noglobulin E in blood and in presence of maternal grand-
mothers asthma or chronic obstructive pulmonary disease and
at least one episode of bronchial obstruction in a child and
total immunoglobulin E levels above 300 IU/ml defining high
risk of asthma in child [23].

In Russia developed a promising method forecasting sever-
ity of asthma in adolescents in puberty by determining level of
thyroid hormones triiodothyronine (T3, U/1) and thyroxine
(T4 in, U/1), pituitary hormones — TTH hormone (TSH,
U/1), follicle-stimulating hormone (FSH in IU/ L) and lyu-
teineziruyuchoho hormone (LH in mIU/ml) radioisotope
method and level of physical development of the adolescent
definition somatotype where mikrosomatotypu equals 1,
mezosomatotypu — 2 makrosomatotypu — 3. Decide dis-
criminant equation for boys is as follows: D = 19,535 x (T3)
+ 3,973 x (T4) -27,38 x (TSH) -11,028 x (1, 2 or 3) -307,473
x (FSH) -17,585 x ( LH), and a value of discriminant func-
tion D > 116,44 predict worsening of asthma, and when
D < 116,44 predict improvement of asthma. Girl equation is:
D = -4,908 x (T3) -0,052 x (T4) -0,355 x (TSH) -3,166 x
(1,20r3)-0,769 x (FSH) -0,144 x (LH), meaning D > -24,23
predict worsening of asthma, and when D < -24,23 predict
improvement of asthma. The method allows to detect differ-
entially teenagers, threat on the development and course of
severe asthma [24].

Numerous scientific studies have shown that in the patho-
genesis of asthma attended a lot of functionally related genes
(gene associations ), including existing main, key genes and
genes — modifiers phenotypic effect depends on environmen-
tal factors. Currently installed over 20 genes associated with
atopy and 100 candidate genes associated with bronchial
asthma. The influence of genetic factors on the asthma phe-
notype are different. The most informative to identify risk
factors for severe bronchial asthma are population and family
studies. These studies and molecular genetic analysis are
widely used in the last decade.




Studies show that in the pathogenesis of bronchial asthma
involved multiple genes. Geves are different in different eth-
nic groups. Research of genes associated with the develop-
ment of asthma, concerns four key issues: product immuno-
globulinum E (Ig E) (atopy); the level severity of airway
hyperresponsiveness; production of inflammatory mediators
(cytokines and growth factors); determining the ratio between
immune responses Thl and Th2-type. Modern research
shows that the propensity to develop severe bronchial asthma
in children are caused by the genotype of atopy (level of IL-4,
IgE, atopic diseases in the family). Established gene polymor-
phism ADRB2 (Argl6Gly and Glu27GIn) determined an
increased chance of developing severe asthma. The gene 1L-4
receptor (IL4ARA) gene FceRI B (B-subunit encodes a high
affinity receptor for IgE), can be attributed to atopy genes and
gene ADRP2 — to genes bronchial hyperreactivity.

We know today that in the pathogenesis of asthma involves
the protein products of genes xenobiotic’s detoxification.
Recent studies have examined the phenotypic characteristics
of bronchial asthma with allelic polymorphisms of genes glu-
tathione - S- transferase T1 (GSTTI1), glutathione —
S-transferase M1 (GSTM1), angiotensin converting enzyme
(ACE), endothelial nitric oxide synthase (eNOS). Revealed
that the association of genotypes GSTT1- \ GSTM1 increas-
es in 5 times the risk of asthma in children compared with the
population. If children have functional activity genotype
GSTTI1 + \ GSTM1 + in association with polymorphism I \
I gene ACE risk of asthma decreased by 7 times. So, this asso-
ciation is protective genotypes for risk of asthma in children.
Perhaps differences polymorphisms of cytokine genes and
enzymes detoxify play a role in shaping the clinical phenotype
of asthma, which, according to international consensus on
asthma (GINA) can be represented by four forms of gravity.

In order to predict the course of disease in general, and
severe bronchial asthma, in particular, must take into account
the clinical and functional parameters, especially psycho-
emotional and social status of the patients, influence of envi-
ronmental factors and heredity. Today is actively studied
ability of higher cortical centers of influence on synthesis of
pro-inflammatory cytokines that may allow us to understand
relationship of psychological problems and poor control of
asthma in a lot of patients.

Thus, it is clear that the development of bronchial asthma
and a variety of its clinical polymorphism genes affected by
the presence of numerous different chromosomes. Therefore,
probability of establishing asthma as polygenic inheritance of
the disease by testing a single gene is severely limited, both for
diagnosis and for its prevention. Prediction of bronchial
asthma is better to build on an assessment of complex genes,
characteristics of human body and environmental risk fac-
tors.
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24. [Tam. 2273856 Poccuiickas ®enepauus, MITKS G 01 N 33/74,
A 61 B 5/107. Cmoco6 NpPOrHO3MPOBAHMS TSKECTH TEUEHUS
OPOHXMALHOM aCTMBI Y TIOJIPOCTKOB TPU TIepexolie B MyOepTaTHBIN
nepuon [Texcr] / IllampaeBa B. B., babuesa A. @.; 3asBuUTEeNb U
rareHToobanatesb [ocynapcTBeHHOE 00pa30BaTeIbHOE YUPEXAeHUE
BbICIIEro MpodecCMoHaIbHOrO 00pa3oBaHUsl AMypcKasi TOCylapcT-
BeHHas MenuuuHcKast akagemust M3 u CP PO. — Ne 2004131432/15;
3asBiL. 27.10.04 ; ony6:1. 10.04.06, Bro. Ne 10. — 1 c.

BO3MOXXHOCTU MPOrHO3NPOBAHUS U ®AKTOPDI
PUCKA TSXXKEJIOrO TEYEHUS
BPOHXUAJIbHON ACTMbI Y AETEN

JI. b. Apowyx

Pesiome

B cmamve npedcmasaen 0630p pe3yabmamog HAyuHbIX UCCAEO08AHUI
N0 B0NPOCAM BO3ZMONCHOCMU NPOCHO3UPOBAHUS U HOUCKA (HaKmopos
pucka paseumus 0pouxuarvhoil acmmol (bA) 6 yeaom u ee maxcenozo
meueHus y demeii ¢ yacmuocmu. B mHoecouucaeHHbIX HAYUHBIX UCCACD0-
6anusix nNoKasawo, umo @ namoeeneze bBA npunumaiom ywacmue mHo-
HCecmeo QYHKYUOHANBHO 83AUMOCEA3AHHBIX 2eHO8 (2eHHbIX accoyua-
yuii),
U eeHbl-MooupuKamopsl, enomunuueckuii 3gpexm Komopuix 3aeu-

6 MOM yucie CYwecmeyiom 2adeHvle, KAlHesble 2eHbl
cum om axkmopos okpydcaioueil cpedvl. B Hacmosuwee epems ycma-
HogaeHO Oonee 20 2eH08, AccOUUUPOBAHHLIX ¢ amonueil, u Ooaee
100 kanoudamubix eenos, cesazannvix ¢ bA. Hccaedosanue éausnus
eeHemuyeckux gpakmopos na gopmuposanue bA u ee penomun noxasa-
A0 UX 3HauuUmMenvHyro eemepoeennocms. Haubosee ungopmamuenvimu
0151 vlAeAeHUs (aKmopos pucka pasgumusi msxcesoeo meuenus bA
A6A5emcsi NONYAAYUOHHbIE U ceMeliHble UCCAe008aHUs, KOMOpble Hapsoy
¢ MOACKYASAPHO-2eHeMUHeCKUM AHAAUZ0M NOAYHUAU WUPOKOe PACHPO-
cmpanenue 6 nocieonee decsamuaemue.

Pesyaomamut uccaedosanuii nokaswigarom, umo 6 namoeeres bA
6061€HCHO MHOMNCECMBO 2€H08, HAOOD KOMOPBIX MOJCEm pPa3Au4amvcs
6 PA3HbIX IMHUUeCKUX epynnax. M3yuenue eeHo8, c6s3aHHbIX ¢ pa3gumuem
BA, kacaemcs 4 katouesvix 6onpocos: npooyKyuy ariepeercneyuduuHbix
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umMmMyHo2n00yaunos (Ig)E (amonus); cmenenu 8bipajxceHHOCmu cuneppe-
aKmusHocmu ObIXamenbHbIX nymeli; NPOOYKUuY Meouamopos 60CnaneHus
(4umokunos u akmopog pocma); onpedenenue COOMHOUEHUS MeXHCOy
ummynnoimu peakyusmu Thl- u Th2-muna. Cospemennsie ucciedoganus
NnoKa3vl8aiom, Mo CKAOHHOCMb K pa3eumuio maxjcenoeo meuenuss bA 'y
demeli o0ycroenena eenomunom amonuu (yposensv IL-4, IgE, amonuye-
cKue 3a0601e8aHus 6 cemve). YcmawoeaeHo, 4mo NoAUMOPPUIM 2eHa
ADRP2 (Argl16Gly u Glu27GlIn) onpedensiem nosviuieHHYI0 8epOSMHOCHb
pazeumusi maxceaoii bA. Ilpuuem cen peyenmopa IL-4 (IL4RA) u een
FeeRIP (kodupyem [-cyGsedunuyy gvicokoagpdunnoeo peyenmopa k IgE)
Mmozym Obimb omueceHsl K eenam amonuu, a eeh ADRB2 — k eenam 6pon-
XUANbHOUL 2UneppeakxmueHoCHi.

Ha cecoonswnuii denv uzeecmuo, umo ¢ namoeenese bA ynacmeyrom
Oenkoeble NPOOYKMbl 2eHO8 cCucmeMbl 0eMOKCUKAYUU KCeHOOUOMUKO08.
Hedasnumu uccaedosanuamu uzyveHsv: geHomunuieckue ocobeHHocmu
BA npu annenvrvix nonumopusmax eenos enymamuon-S-mpancgepasot
T1 (GSTT1), eaymamuon-S-mpancgpepasot M1 (GSTM1), aneuomen-
sunnpespaujaroujeco pepmenma (ACE), sndomeauarvroii cunma3zol
oxcuda azoma (eNOS). Bwisgaeno, uymo accoyuayus 2eHOmMunos
GSTTI-\GSTM1 nosviwaem 6 5 pa3 puck paszeumus BA y demeii
no cpasnenuio ¢ obweii nonyaayueil. Y demeil npu @PYHKUUOHANLHO
akmuenom eenomune GSTTIT\GSTM I ¢ accoyuayuu ¢ noaumopeus-
mom I\I no eeny ACE puck pazeumus acmmol cHudycaemes 6 7 pas, 4mo
nosgoasem cyumamo 3my AcCOUUAUUI) 2eHOMUNOE NPOMEKMUBHOIL.
Bosmodcro, pazauuus noaumMop@HuIX 6apuanHmos 2eHo8 UUMOKUHO8
u pepmenmos demokcukayuu uepaom onpedeseHHy0 poisv 6 Gopmupo-
6anuu Kaunuveckoeo enomuna bA, xomopuiii coenacho Mecdy-
HapooHomy Koucencycy no 6pouxuanvroi acmme (GINA) moocem 6vimo
npedcmasaen 4 opmamu maxcecmu.

C yeavlo npoeHO3UpoGaHUs meyenus 3a001e6anuss 6000ue U msice-
1020 meyenus BA 6 wacmuocmu neo6xo00umo yuumeigame KAUHUKO-
@YHKYUOHANbHBIE napamMempsl, 0COOEHHOCMU NCUXOIMOUUOHANBHO20
U COYUAanbHO20 cmamyca nayuenmos, eausHue oKpyscaroujei cpeosl,
a makce pakmopsr Hacnedcmeennocmu. Cec00HA aKMu8Ho usyuaemcs
CHOCOOHOCMb @bICUUX KOPKOBbIX UeHMPOB BAUAMb HA CUHME3 HPOMUBO-
80CNANUMENbHBIX YUMOKUHOB, 4MO, 603MOICHO, NO3GOAUM NOHAMb
83aUMOCBA3b NCUXOA02UHECKUX NPOOAeM U NA0X020 KOHMPOAS ACMMbl
Y MHO2UX NAYUEHMO8.

Hmak, nonamuo, umo Ha pazeumue bA u pasnoobpa3zue ee kaunuyec-
K020 noaumop@usma eausem HaAU4ue MHOLOHUCACHHbIX 2EHO8 PA3AUY -
Hoix xpomocom. Iloosmomy eeposmuocmy ycmanoenenus acmmbl Kax
001€3HU NOAUCEHHO20 HACAe008AHUS NYMeM Mecmupo8anus eouH-
CMBEHH020 2eHa CUAbHO 02PAHU4eHd KaK 045 OUazHOCMuUKuU, MakK
u 0ns ee npoguaaxkmuku. Ilpoenosuposanue meuenus bA yenecoobpas-
HO Ccmpoumv Ha OueHKe KOMNAeKca 2eHo8, 0cobeHHOocmell OpeaHu3ma
uenogeka u pakmopoe pucka okpyvycarouyeii cpedbsl.

KiioueBnie coBa: 6ponxuanrvuas acmma, majxycenoe mevexue, npo-
2HO3Uposanue, demu.
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PREDICTABILITY AND RISK FACTORS OF SEVERE
BRONCHIAL ASTHMA IN CHILDREN

L. B. Iaroshchuk

Summary

The article provides an overview the results of research on the
possibility and risk factors for asthma in general, and of severe bronchial
asthma in children in particular. Numerous scientific studies have shown
that in the pathogenesis of asthma attended a lot of functionally related
genes (gene associations), including existing main, key genes and genes-
modifiers phenotypic effect depends on environmental factors. Currently
installed over 20 genes associated with atopy and 100 candidate genes
associated with bronchial asthma. The influence of genetic factors on the
asthma phenotype are different. The most informative to identify risk
factors for severe bronchial asthma are population and family studies.
These studies and molecular genetic analysis are widely used in the last
decade.

Studies show that in the pathogenesis of bronchial asthma involved
multiple genes. Geves are different in different ethnic groups. Research
of genes associated with the development of asthma, concerns four key
issues: product immunoglobulinum E (IgE) (atopy); the level severity of
airway hyperresponsiveness, production of inflammatory mediators
(cytokines and growth factors); determining the ratio between immune
responses Th1- and Th2-type. Modern research shows that the propensity
to develop severe bronchial asthma in children are caused by the
genotype of atopy (level of IL-4, Ig E, atopic diseases in the family).
Established gene polymorphism ADRB2 (Argl6Gly and Glu27Gln)
determined an increased chance of developing severe asthma. The gene
1L-4 receptor (IL4RA) gene FceRI 3 ( B-subunit encodes a high affinity
receptor for IgE), can be attributed to atopy genes and gene ADRB2 — to
genes bronchial hyperreactivity.

We know today that in the pathogenesis of asthma involves the protein
products of genes xenobiotic’s detoxification. Recent studies have
examined the phenotypic characteristics of bronchial asthma with allelic
polymorphisms of genes glutathione-S-transferase T1 (GSTTI),
glutathione-S-transferase M1 (GSTM 1), angiotensin converting enzyme
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(ACE), endothelial nitric oxide synthase (eNOS). Revealed that the
association of genotypes GSTTI-\GSTM 1 increases in 5 times the risk
of asthma in children compared with the population. If children have
Sfunctional activity genotype GSTTI'\GSTMI* in association with
polymorphism I\I gene ACE risk of asthma decreased by 7 times. So, this
association is protective genotypes for risk of asthma in children.
Perhaps differences polymorphisms of cytokine genes and enzymes
detoxify play a role in shaping the clinical phenotype of asthma, which,
according to international consensus on asthma (GINA) can be
represented by four forms of gravity.

In order to predict the course of disease in general, and severe
bronchial asthma, in particular, must take into account the clinical and
functional parameters, especially psycho- emotional and social status of
the patients, influence of environmental factors and heredity. Today is
actively studied ability of higher cortical centers of influence on synthesis
of pro-inflammatory cytokines that may allow us to understand
relationship of psychological problems and poor control of asthma in a
lot of patients.

Thus, it is clear that the development of bronchial asthma and a
variety of its clinical polymorphism genes affected by the presence of
numerous different chromosomes. Therefore, probability of establishing
asthma as polygenic inheritance of the disease by testing a single gene is
severely limited, both for diagnosis and for its prevention. Prediction of
bronchial asthma is better to build on an assessment of complex genes,
characteristics of human body and environmental risk factors.

Key words: bronchial asthma, severe course, prognosis, children.
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