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Research Institute for Genetic and immunological bases for the development of pathology and pharmacogenetics Supreme State edu-
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Genetic aspects of asthma and atopy have been widely studied. Candidate genes and loci of chromosomes probably re-
sponsible for the occurrence of bronchial asthma (BA) is defined by a large amount. The aim of our work was to stuady
polymorphisms 2258G / A gene TLRZ2 (rs5743708) and 896A / G genaTlR4 (rs4986791), Clara cell protein gene
(A38G), with a specific weight of 16 kDa (CC16) in the adult population. Materials and Methods. We examined 45 pa-
tients with asthma in the period without exacerbation. Diagnosis of asthma severity and installed in accordance with the
approved criteria. Results: Patients with BA significantly more common had genotype GA (11,1%) gene TLR2 (p = 0.04)
compared with the control group. In patients who are carriers of a mutant allele of a gene TLRZ2 A history pneumonia
frequently observed (p = 0.046) and there were signs of candidiasis (p = 0.034) compared with patients with no poly-
morphism. In the study of polymorphism of TLR 4 found that genotype AG statistically more likely (p = 0.04) is found in
the BA group (15.6%) than in the control group. Patients with polymorphism 896A / G TLR4 gene disease begins in
childhood (p = 0.03) in the spectrum of sensitization were dietary factors (p = 0.02) and there were other manifesta-
tions of allergic diseases (p = 0.045). Polymorphic variant gene 38G CC16 significantly more common in patients with BA
than in the control population (p = 0.019). Clinical manifestations in patients with BA who are carriers of the gene allele
38G CC16 are fungal sensitization, atopic dermatitis and history of tuberculosis, the need for frequent doses of glucocor-
ticoids.
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Bronchial asthma (BA) is a global problem [5]. Based Currently, a limited number of studies conducted on
on standardized methods for estimating the prevalence of the impact of genetic variants on the development of BA
asthma in adults and children, it can be argued that this CC186, their results have been mixed (Baldini et al., 1998;
figure in different countries ranges from 1 to 18% of the Gui et al.,, 2003; Kalyoncu et al.,, 2003; Laing et al.,
population has steadily increased. In particular, in Russia 1998a; Laing et al., 1998; Sengler et al., 2003; Sharma
for the last 20 years, the prevalence of asthma increased and Ghosh, 2004). Most scientific research in small
by almost a factor of 2 and is now 10-15% of the popula- population group confirm the association between the
tion [18]. Multifactorial nature of the formation of asthma polymorphism of CC16 and risk asthma (Candelaria et
include genetic predisposition, environmental influences, al., 2005; Kalyoncu et al., 2003; Laing et al., 1998; Man-
immune and neurogenic level of nonspecific and specific sur et al., 2002; Saadat et al., 2004).
hyperreactivity, the role of viral and microbial factor re- The aim of our work was to study polymorphisms
quires consideration of each additional component, ca- 2258G / A gene TLR2 (rs5743708) and 896A / G
pable of influencing the course of asthma [1]. Genetic genaTLR4 (rs4986791), Clara cell protein gene (A38G),
aspects of asthma and atopy have been widely studied. with a specific weight of 16 kDa (SS16) in the adult popu-
Candidate genes and loci of chromosomes probably re- lation of Poltava regions and determine the clinical
sponsible for the occurrence of BA has defined a large course BA based on changes in the genome.
number. Most often in the literature refer about the re- Materials and Methods. We examined 45 patients
gions of chromosomes 5¢23-31, 6p21.1-p23, 11913, with the BA. Diagnosis of asthma and its severity will es-
12914-24.33 and 13qg11-32. In this regard, in the last tablish the approved criteria (international recommenda-
decade of great interest associated with a change of the tions GINA, 2011) on the basis of Allergy and Pulmonol-
genetic regulation of Toll-like receptors (TLR) [8]. E.Gali ogy Poltava Regional Hospital. All patients with BA were
et al. [4] found no association between eczema and food held general clinical laboratory and instrumental exami-
allergy mix-mutation TLR2, whereas other studies con- nation of allergy (skin prick test). The survey was carried
firm the correlation between the concentration of IL4, IgE out in the absence of the patient's worsening primary or
and violations in this gene [11]. Some authors point to a concomitant chronic, non-acute intercurrent infectious
relationship between the level of IgE and genes TLR4 diseases and severe comorbidity, which could affect the
[14], other scholars argue that in some cases do not have results of the study. The control group included 90 DNA
the relationship with specific sensitization [7]. We can samples from healthy individuals without allergic history
conclude that the presence of TLR4 gene polymorphisms of DNA base CRI genetic and immunological bases for
in children with atopic dermatitis can promote hypersensi- the development of pathology and pharmacogenetics of
tivity to viral infections and burden of the disease [15] de- Ukrainian Medical Dental Academy. Identification of poly-
fine the changing nature of the course and severity of morphisms 2258G / A gene TLR2 and 896A / G gene
clinical manifestations of asthma in children. [13]. TLR4, gene CC16 conducted by polymerase chain reac-
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tion [12]. The phenotype of the lymphocytes was as-
sessed by determining the expression levels of cell sur-
face antigens using the monoclonal antibodies CD4 +,
CD25 ("Sorbent", Russia), and Intracellular protein FoxP3
(«eBioscience», USA) on a flow cytoflyuorometri EPIX
LX-MCL (Beckman Coulter, USA) using a program Sys-
tem Il TM software. Serum total IgE, IL-4, 10 (OOO
"Ukrmed Don", Ukraine) in serum was determined by in-
direct IFA analysis.

Mathematical processing of the data was performed
using the program «STATISTICA 6.0» (StatSoft Inc). The
distribution of genotypes of polymorphic loci with the test
checked for compliance with Hardy-Weinberg equilibrium
using the criterion x2. Comparison of genotype frequen-
cies between the study groups was performed by analy-
sis of contingency tables using Fisher's exact test. To
compare the allele frequencies used criterion x2. To as-
sess the significance of differences between groups us-
ing two-tailed Fisher's exact (for small groups). For all
types of analysis were considered statistically significant
differences at p <0.05.

Results and discussion. Genetic determinism of BA
recently regarded as one of the main factors in the
etiopathogenesis of this disease [16]. Among surveyed in
3 (6.6%) patients had allergic reactions on the part of
both parents, mother - in 16 people (35.5%), father - in
10 people (22.2%). Thus, the transmission of hereditary
predisposition to allergic diseases often marked on the
mother, which is consistent with literature data [17].

We analyzed the frequency of polymorphic variants of
genes TLR 2, TLR4, CC16 gene among patients with BA
and population control group (Table 1). Individuals who
belonged to the control group, the frequency of TLR2 GG
genotype was 97.8%, the frequency of heterozygous
genotype GA - 2,2%, AA genotype was detected. Pa-

tients with BA results were : GG - 88,9%, GA - 11,11%
and AA also was not identified, there was a statistically
significant difference (p = 0.04) between the frequencies
of genotypes in the control group and patients BA. Fre-
quency of allele A of the control group was 1.1%, and
among patients BA - 5.6%, which did not differ signifi-
cantly (p =0, 08) (Table 1).

In the study of polymorphism 896A / G TLR4 gene in
the control group, the frequency of AA genotype was
95.6%, heterozygous genotype AG - 4,5%, GG genotype
was not found. Patients BA respectively: AA - 84,4%, AG -
15,6%, GG - not found. Between the frequencies of geno-
types in the population control group and patients with BA
was significant difference (p <0.05), which can character-
ize this pathology is an inherited disorder of the immune
response. The frequency of the mutant G allele in patients
with BA was statistically higher (p = 0.064) and was 7.8%,
compared with the control group (Table 1).

The control group for the study of gene polymor-
phism CC16 was selected 46 DNA samples from people
who are not suffering from an allergic pathology. Within
this group the results were as follows: the frequency of
the homozygous AA genotype was 86.9% (40 people),
GG genotype was not detected, the frequency of the het-
erozygous genotype AG was 13% (6 people). Patients
BA relevant data were as follows: genotype AA - 64.4%
(29 people), AG - 28,9% (13 people), GG 6.52% of pa-
tients (3 people), that is, between the frequencies of
genotypes in the group control and patients BA noted a
significant difference (p = 0.019). Frequency of allele A in
the control group was 93.4% in patients with AAA -
78.9%. G allele frequency among patients with BA was
7.8% in the control group - 2.2%, which did not differ sig-
nificantly (p = 0.06) (Table 1).

Table 1.
The Frequency Distribution of Genotypes and Alleles gene’'s TLR2, TLR4, CC16
gerrr]%r— Control Patients . Control Patients with 2 "
P ﬁ’ism Genotypes group with asthma P Alleles group asthma df-’l p
p (n=45) (n=45) =
TLR2 GG 97,8 (88) 88,9 (40) G 98,9 (178) 94,4 (85)
2258G/ GA 2,2 (2) 11,1 (5)
A AA - - 0,04 A 1,1(2) 5,6 (5) 3,10 0,08
TLR4 AA 95,6 (86) 84,4 (38) A 97,8 (176) 92,2 (83)
AG 4,5 (4) 15,6 (7)
896A/G GG - - 0.04 G 22 (@) 7.8 (7) 342 | 006
cC 16 AA 86,9 (40) 64,4 (29) A 86 71
A38G AG 13 (6) 28,9 (13) 0,019 6,99 0,008
GG - 6,52 (3) G 6 19

*p < 0,05 in comparison with the control group

In the analysis of intra-frequency distribution of all the
above genotypes and alleles observed uneven distribu-
tion of alleles, as indicated by the analysis of index ex-
cluding rare alleles (a <2) and the proportion of rare al-
leles (h> 0). For all the studied loci in the control groups
and patients ABA genotype distributions were as ex-
pected for the equilibrium of Hardy - Weinberg. Also
found a match expected heterozygosity and heterozygos-
ity, which is observed, indicating that the equilibrium ge-
netic structure of the population. Heterozygous genotype
GA gene TLR 2 (n = 5) was observed only in women
(100%). Significantly more often carriers of allele A (p =
0.046) had a history of pneumonia (2 or more times dur-
ing his life), and there were signs of candidiasis (p =
0.034) compared with patients without the polymorphism
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(Table 2). Due to changes in the TLR2 gene detection is
a disturbance of infectious agents (including fungal),
which leads to an imbalance of the innate immune sys-
tem functioning and development of chronic inflammatory
diseases. When comparing the levels of immunological
parameters in patients with different BA TLR2 gene vari-
ants statistically significant difference was observed only
in the concentrations of cytokines. Thus, high levels of IL-
4 (63,7+8,7, pg /L) were observed in the group without
exhibiting polymorphism (Mann-Whitney U (n1 = 40; n2 =
5) 2.79, p = 0.005) and IL-10 levels were significantly ele-
vated in carriers of heterozygous genomic embodiment
TLR2 (Mann-Whitney U (n; = 40; n, = 5) 33.0, p = 0.01)
(Table 3).
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Table 2
The Clinical Features of Asthma Depend on Genes Variants TLR2, TLR4, CC16
Genotypes Genotypes
Attribute GG GA p
gene TLR2, (n=40) gene TLR2, (n=5)
Polymorphism 2258G/A gene TLR2
. . . yes 12 4
Frequent pneumonia (more than 2 time a life) 0,046
no 28 1
S . ) yes 11 4
Symptoms of candidiasis and \ or fungal skin lesions 0,036
no 29 1
Polymorphism 896A/G gene TLR4
Genotypes Genotypes
AA AG p
gene TLR4, (n=38) gene TLR4, (n=7)
S . . yes 7 7
Polysensibilisation that including food alergens 0,013
no 31 0
es 6 5
Comorbidities (rhinitis, conjunctivitis) y 0,045
no 32 2
es 7 6
"Atopic march” in the history of deases y 0,029
no 31 1
Polymorphism A38G gene CC16
Genotypes Genotypes
AA AG P
gene CC16, (n=29) gene CC16, (n=16)
es 4 6
Comorbidities atopic dermatitis y 0,04
no 24 10
es 3 9
More likely to use inhaled glucocorticoids y 0,02
no 26 7
. I yes 3 8
Funginal sensibilisation 0,03
no 26 8

Gene SNP TLR4, which encodes the extracellular
structure ektodomenu receptor is replaced by a glycine
amino acid aspartic Asp299Gly 1187 (rs4986790) and
the final stage is connected with a suppressed phos-
phorylation of 1kB-alpha following stimulation with LPS,
which in turn leads to a decrease in translocation of
NFkB nucleus and affects the synthesis of the corre-
sponding inhibition of proinflammatory cytokines. Further
disruption of NFkB activation signal is accompanied by
an imbalance of Th1/Th2 synthesis and determines the
severity of the clinical manifestations of the disease and
the presence of comorbidity. Asp299 Gly TLR4 polymor-
phism with change of Asp to Gly allele was detected in 7
patients. In 6 persons in this group (p = 0.03) manifesta-
tions BA began in early childhood, and 4 patients under-
went standard steps "atopic march." Significantly more
often (p = 0.02) in these patients compared with patients
without these genetic changes determined dietary factors
sensitization. Clinical sign of the TLR4 SNP was also as-
sociated with allergic pathology (p = 0.045) and gastroin-
testinal diseases (Table 2). Thus, gene polymorphism
Asp299 Gly TLR4 mainly affects the common manifesta-
tions of atopy patients with BA than signs bronchopul-
monary difunktsii and severity of this disease, in contrast
to the data obtained by other authors [10] showed a sig-
nificant change in the level of CD4 * / 25 * /| Foxp3 *
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(Mann- Whitney U (n = 38; n = 7) = 68,0; p = 0,04) and
IL10 patients with polymorphism 896A / G gene TLR4
(Mann- Whitney U (n = 38; n =7) = 60,5; p = 0,02) (Table
3). In reviewing the results of gene polymorphism CC 16
found that the vast majority of individuals had sensitiza-
tion to two or more allergens feature of these patients
had hypersensitivity to fungal allergens (often group As-
pergillus), so in the group with heterozygotes gene CC16
these manifestations were 6 people mutant homozygotes
in 2 people, which is statistically significant when com-
pared with the AA genotype CC16 gene (Table 3). Our
results concide with the scientific data [3] on the impor-
tance pathogenetic damaging effects on lung epithelium
fungal allergens, but statistically significant indicators,
unlike us, they have not received. Among comorbidities
noteworthy significant difference on Fisher's exact test
(Table 2) by the number of individuals with atopic derma-
titis in comparison with groups polymorphism CC16.
Thus, among the genotype GG2 persons who suffer from
intermittent for atopic dermatitis among genotype AG - 4
people. In fact, the effect of the polymorphism of lung
epithelial cells (CC16) on the skin damage is contradic-
tory character, but there are authors [2], which indicate a
direct relationship between gene polymorphism CC16
patients with atopic dermatitis in adults.
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Table 3
Immunological parameters Dependency Genotypes
. Genotypes Genotypes
Immunological G();/p GAYIO o
parameters gene TLR2, (n=40) gene TLR2, (n=5)
Polymorphism 2258G/A gene TLR2
IL-10, pg/l 0,42+0,02 0,7 £ 0,05 0,013
IL-4, pg/l 63,7+8,7 24,1 +6,28 0,03
Polymorphism 896A/G gene TLR4
Genotypes Genotypes .
AA AG p
gene TLR4, (n=38) gene TLR4, (n=7)
CD 4°/25°/Foxp3”, G/l 0,07 £ 0,01 0,03 £ 0,01 0,04
IL-10, pg/| 0,45+0,02 0,35+ 0,03 0,02
Polymorphism A38G gene CC16
Genotypes Genotypes X
AA AG p
gene CC16, (n=29) gene CC16, (n=16)
IgE, MOd/ml 123,7 + 12,26 2449 + 30,33 0,0013

In the analysis of immunological data of patients with
different variants of the BA genotypes CC16 found that a
statistically significant difference was observed only at
the level of total IgE. The carriers of the heterozygous
gene CC16 figure was 244,9 + 30,33 MOD / ml, homozy-
gote GG 191,7 + 13,0 MOD / ml, homozygote AA - 123,7
+ 12,26 MOD / ml, which is significantly (Kruskal-Wolisa
method, p = 0.0013) (Table 3). The data on total IgE lev-
els depending on the state of the genetic apparatus
CC16. Perhaps this is due to located on chromosome
11913, as Clara cell protein gene and FceRlI-receptor - b
(FceRI-b) IgE.

In the analysis of drug treatment found that genotype
AG or GG CC 16 gene significantly increased the use of
glucocorticoids (Table 2). Low sensitivity to these agents
can be explained by similar mechanism of action of Clara
cell protein and glucocorticoids [9].

Another feature of the carriers of the mutant homozy-
gous genotype (GG) is transferred active tuberculosis in
2 of 3 patients (8 and 18 years prior to our survey). It is
known that tuberculosis is an infectious disease whose
activity depends on many factors, among them, possibly,
changes in gene SS16. However, there is evidence that
activation of TLR2 leads to intracellular kiling M. tubercu-

losis macrophages [6]. To determine the possible combi-
nations of different genotypes of all genes, which are de-
termined by an analysis of haplotypes. For carrying out
statistical processing of the data 46 DNA samples se-
lected from the above control group TLR-receptors. Re-
vealed that most often occurring haplotype GGAAAA as
in the control group, and patients BA (Table 4). In our
study revealed that one person with the GG genotype
SS16 gene (haplotype - GAAAGG) and 1 man with the
AA genotype (haplotype GAAAAA) SS16 gene variant
were heterozygous (GA) TLR2 gene and had a history of
manifestations of active TB. In the analysis of haplotypes
and gene TLR4 CC16 found that 3 people from the het-
erozygous genotype SS16 gene (haplotype GGAGAG)
and 1 person from homozygotes (haplotype GGAGGG)
were heterozygous gene variant Tlr4, all these patients
had frequent manifestation of SARS that were protracted
and require the use of antimicrobials. In the analysis of
immunological parameters of carrier haplotypes revealed
that the level of a statistical trend (r < 0,06) different lev-
els of CD4 "/ 25 * | Foxp3 * carriers haplotypes with mu-
tant allele. Study of polymorphic gene haplotypes CC16,
TLR2 and TLR4 is an important aspect in understanding
the clinical manifestations of the BA.

Table 4
Gaplotypes of genes TLR2, TLR4, CC16
CC 16 I0) o O} ) 0| <« Ol o
TLR4§§§232088§§53328Ogiiigggigo
TR2| 2| £ 2212|2229 92<29¢<2|9 2 c|o|8|c|a|8|o 3|8
O < 0| < O < 0| < O < O} < O < Ol < 0| <
0| 5|1 3| 0|5 fo0|5|3 0|5 S|o|5%o|d 3ol flo|ld]s|eld]%
Control
63,0 4,3 23,9 43 43
group 29| @ 0 1) of[0]| O 0 0 ) 0 0 ) 0O 0 0|0 0 0 0 0 0 0 0 0 0
(n=46)
Patients 29
with [51,16,7(3 20,0| 1 22122 6,7 6,7
asthmal (23)| ) 0 ©) @]o A | D 0 ?) 0 0 ?) 0O|0R2(1j 0| O 0 0 0 0 0 0 0 0 0
(n=45)

Conclusions:

Patients with BA significantly more common had
genotype GA (11,1%) gene TLR2 (p = 0.04) compared
with the control group. In patients who are carriers of a
mutant allele of a gene TLR2 A history pneumonia fre-
qguently observed (p = 0.046) and there were signs of
candidiasis (p = 0.034) compared with patients with no
polymorphism.
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In the study of polymorphism of TLR 4 found that
genotype AG statistically more likely (p = 0.04) is found in
the BA group (15.6%) than in the control group. Patients
with polymorphism 896A / G TLR4 gene disease begins
in childhood (p = 0.03) in the spectrum of sensitization
were dietary factors (p = 0.02) and there were other
manifestations of allergic diseases (p = 0.045).

Polymorphic variant gene 38G CC16 significantly
more common in patients with BA than in the control
population (p = 0.019). Clinical manifestations in patients
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with AAA who are carriers of the gene allele 38G CC16
are fungal sensitization, atopic dermatitis and history of
tuberculosis, the need for frequent doses of glucocorti-
coids.

Thus, the study of polymorphisms 896A / G TLR4
gene and 2258G / A gene TLR2, A38G CC16 gene is
important in the diagnosis and treatment and prevention
of the BA.
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