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There is a tendency to increase in the prevalence of allergic
diseases (EP) in different countries, one of the most common
of which is allergic rhinitis (AR) [10]. AR problem still exists,
still poses a serious issue because of the widespread, annual
growth of widespread disease, frequent complications, as well
as a sharp decline in performance and quality of life of
patients.

Based on the results of epidemiological studies on AR
affects about 20 % of the population of different age groups.
Prevalence of disease in most European countries ranges from
10to 32 % in Australia — 40 %, in 25 % of the population have
symptoms of AR [10]. The incidence of AR in Ukraine is
113.0 per 100 thousand of the adult population [6].

According to modern concepts of AR multifactorial
pathology, that occurs in the case of the interaction of various
environmental factors and genetic predisposition. All allergens
— infectious (bacterial, fungal viral) and noninfectious
(herbal, household, alimentary, epidermal) is an activator of
innate immune cells. The innate immune response (Tue)
realized through family Toll-like receptors (Toll-like
receptors; TLRs) [1]. TLR-mediated Tue seeks to identify
pathogens and to determine its type, and immediate activation
and stimulation of adaptive immunity. Defect innate immune
response as well as violations of the functional unity of innate
and adaptive immunity play an important role in the
development of RA. According to modern concepts of Toll-
like receptor 2 (TLR2) is an important structural element of
the molecular pattern - distinctive receptors as responsible for
identifying ligands wide range of microorganisms.

Recently there information on the identification of
functional polymorphisms of genes TLR, due to the
replacement of single nucleotides (from Eng. Single
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nucleotide polymorphism — SNP). As a result of these
substitutions reduced ability to recognize appropriate ligands
and efficiency of signal pulses, which leads to disruption of
the activation of immune cells. A functional polymorphism of
TLR2 regulation violates the innate immune response. An
abnormal activation of Th2-type immune responses to
harmless antigens environment, which plays a crucial role in
the formation of chronic inflammation and attracted attention
as a potential risk factor for the development of atopic
diseases, including RA.

The positive correlation between SNP in TLR2 with atopic
diseases and asthma [9, 11].

Pathogenetic role of polymorphisms of TLR2 and its
practical value in proven, polypous rhinosinusitis [7], atopic
eczema [12], urogenital pathology [2] and in patients with
allergic diseases [4, 5].

The number of pathologies of disturbances in TLR increases
[3]. In order to better study and understanding of genetic
predisposition to the emergence of sound is the study of the
prevalence of functional polymorphisms of TLR2 gene among
patients with RA.

The aim of our study was to study the polymorphism
2258G / A gene TLR2 (rs5743708) among patients with RA,
analysis of immunological parameters and clinical
manifestations in patients with polymorphic variants studied
genes.

Materials and methods

A survey of 45 patients with AR aged 19 to 65 years (35,6 =
1,57) (men accounted for 51 % (23 patients), and women —
49 % (22 patients)). At the time of the survey, patients were in
clinical remission stage and stopped receiving allergy
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Frequency distribution of genotypes of polymorphism 2258G / A gene TLR2 (rs5743708) among healthy individuals and
patients with AR, %, (n)

Table 1

Gene The Control . The Control Patients | Pearson
polymor- frequen- group Patients p* frequen- group with AR 22 OR p*
— ) ’ 0,
phism gef“;,f’;pe (n=95 | (=49 YO | n=95) | (n=as) | ar=1 | (9%CD
TLR2 GG 97,8 (93) 93,3 (42) G 98,9 (188) | 96,6 (87) 4,59
2258G/A GA 2,2 (2) 6,6 (3) 0,33 1,1 (2) 3,4 (3) (1,007- 0,34
AA - - A 0,74 20,94)

*p — significance level obtained Fisher exact test.

medications 72 hours, the patients had severe comorbidity.
Diagnosis is established based on the AR diagnostic criteria
ARIA (2008) diagnostic algorithm adopted in Ukraine and
approved by the Ministry of Health of Ukraine. Quality of life
of patients was determined using generally recognized
questionnaires (Adult Rhinoconjunctivitis Quality of Life
Questionnaire).

Sensitization to allergens diagnosed on the basis of complex
allergy diagnostic testing: collection allergic history, a positive
skin scraping test to allergens using standard sets (of
«Immunologist’, Vinnitsa, Ukraine).

Getting the peripheral blood of patients was done by
sampling blood from the vena cubitalis; fasting in volume 4
ml vacuum tube with EDTA (8.4 mg K3EDTA). Bold
genomic DNA was carried out by phenol- chloroform
extraction. Definition polymorphism 2258G / A gene TLR2
conducted by polymerase chain reaction [2].

According to the standard procedure was conducted to
determine the number of white blood cells in the blood and
counting of blood cells in smears. Lymphocyte phenotype was
analyzed in venous blood using monoclonal antibodies to
CD4,SD25 (production of «<sorbent», Russia) and intracellular
protein Foxp3 («Bioscience», USA) by flow cytofluorometry
by EPIX LX-MCL (Beckman Coulter, USA) using a program
called System II TM software.

The levels of total IgE, interleukin-4 (IL-4) and
interleukin-10 (IL-10) were determined using ELISA test kits
(of «Ukrmed Don», Ukraine) using ELISA analyzer «Stat-
Fax 2100» (U.S.).

The control group was 95 healthy individuals from a
database of genetic samples SRI Genetic and immunological
bases of pathology and pharmacogenetics VDNZU» UMSA».
The study was conducted in accordance with provided written
consent to the inspection and conclusion of the Commission
on ethical issues and bioethics Ukrainian Medical Dental
Academy.

Mathematical analysis of the data was carried out using
the program «STATISTICA 6.0» (StatSoft Inc). Comparison
of genotype frequencies between the study groups was
performed by analysis of contingency tables using Fisher’s
exact test. To compare allele frequencies used criterion 2.
To assess the reliability of differences between groups using
Fisher’s exact two-sided test (for small groups). For all types
of analysis considered differences statistically significant at
p <0.05.

Results and discussion.

In the study of family allergic history in patients with AR found
various manifestations of allergy in the family in 76 %.
The presence of allergic diseases in relatives and Il degree
relatives of the mother was found in 35 % of the father — in 30 %
of both parents — 11 % of all patients examined in AR. There
were no data on the burdened history of allergy in 24 % of
patients with RA. The results are consistent with data indicating
preferential relationship with atopic diseases of the mother.

As noted above, as a result of observation of the dynamics
of the disease in patients with AR were installed AR severity:
mild course — in 11 (25 %), medium-heavy — in 32 (71 %),
heavy — in 2 (4 %). Also revealed the presence of genetic
predisposition to allergic relatives and Il degree relatives of
the mother was found in 35 % of the father — in 30 % of both
parents — 11 % of all patients examined in AR. In 44 % of the
course AR has been associated with various nosological forms
of allergic disease. In 20 % of the patients on concomitant AR
was established diagnosis of asthma, 15 % present symptoms
of AD, the full triad of atopy was found in 11 % of patients
surveyed by us in AR. With Allergic examination of patients
with AR in 89 % of patients were found positive skin tests to
pollen, fungal, household, epidermal and food allergens.
Moreover, 7 % occurred sensitization to one allergen group,
29 % — to two groups, 36 % — up to three groups, 13 % —
to the four groups, and 4 % — of all five groups of allergens.
In 11 % of patients had negative skin tests to all allergens used.

The analysis of frequency distribution of genotypes and
alleles per polymorphic gene studied in groups of observations
are shown in Table 1.

Individuals that were in the control group, the frequency of
the «wild-type» genotype TLR2 GG was 97.8 %, the frequency
of heterozygous genotype GA — 2,2 %, the mutant genotype
AA was not detected. In patients with AR corresponding
results were as follows: GG — 93,3 %, GA — 6,6 % and AA
was also not detected. There was no significant relationship
between the frequency of polymorphic alleles. In the control
group and patients with AR (32 = 0,74; p = 0.34).

Genetic markers may determine susceptibility to disease
or be associated with the relevant pathogenetic significant
figures. Therefore, within the proposed research studied the
effect of polymorphism 2258G / A gene TLR2 on the course
and features of the clinical manifestations of AR (Table 2).

Analyzing the symptoms, differences in the incidence of
seasonal and year-round flow shape (p = 0.1690) between
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Table 2
A comparison group of patients examined for AR (n = 6), depending
on the genotype at polymorphism 2258G / A gene TLR 2
Clinical features of AR Patients with mutant AR alellyu Pgt(;i';tzav:::rgifhfx;&zf p*
TLR2 Asp 299 Gly (n = 3) allele, (n = 42)
Perennial AR yes 2 10 0,1690
no 1 32
Seasonal AR yes 1 32 0,1690
no 2 10
Concomitant yes 2 7
asthma no 1 35 0,0973
Additional AD yes 1 4
no 2 38 0,3037
Related yes 1 1
asthma + AD no 2 38 0,3037
* p — significance level obtained Fisher exact test.

the groups of patients with AR depending on genotype
polymorphism 2258G / A gene TLR2 had no statistical
significance. Nor a statistically significant association of the
polymorphism 2258G / A gene with the development of
TLR?2 in patients with other atopic disease (p = 0.3037).

It is known that the main feature of allergic diseases is the
imbalance T1/T2-helperiv of abnormal T2-activation of the
immune response. Th-2 way of immune response in atopy is
caused by many factors. In response to exposure to allergens
in patients with AR — T2 is the release of cytokines that
activate eosinophils and mast cells, affecting the orientation
of production by B cells of total IgE. There is evidence that
stimulation of Th-2 occurs indirectly through TLR2 [8]. In
order to detect differences between patients with AR
depending on genotype polymorphism 2258G / A gene for
TLR2 immunological parameters was carried out by
comparison of groups using the Mann — Whitney (Table 3).

As shown in Table 3, revealed significant differences between
the groups of patients with AR with the presence of the mutant
allele 2258G / A gene TLR2 and homozygous carriers of
«wild» allele in terms of CD4* (U M=dxn=3 " 12,00
p = 0.020). It should be noted that the level of expression of
CD4 + molecules in patients with mutant AR alleles 2258G /
A gene TLR2 on average tended to increase, and in patients

with AR Media «wild» alleles did not go beyond the parameters
of healthy individuals.

Also a group of patients with mutant AR alleles 2258G / A
gene TLR2 significantly higher values differed by lymphocytes
(U (n=d2n=3) — 11,50; p = 0,019) from a group of patients
with AR homozygous carriers of «wild» allele.

Conclusions

1. In patients with AR frequency «wild-type» genotype
TLR2 GG was 93.3 % , the frequency of heterozygous
genotype GA — 6,6 %, the mutant genotype AA was not
detected.

2. Revealed significant differences between the groups of
patients with AR with the presence of the mutant allele
2258G / A gene TLR2 and homozygous carriers of «wild»
allele in terms of CD4* (U= 4.0 =3y = 12,00; p = 0,020).

3. Patients with mutant AR with alellyu 2258G / A gene
for TLR2 differ significantly higher value of lymphocytes
(U(n:“; n=3 11,50; p = 0,019) from a group of patients
with AR homozygous carriers of «wild» alleles.

Thus, polymorphism 2258G / A gene TLR2 is important in
determining the course of the disease, confirming the
pathogenetic relationship between innate and adaptive
immunity in AR.

Differences in the immunological parameters of patients with AR (n = 45),
depending on genotype polymorphism 2258G / A gene TLR 2

Table 3

index Patients on AP s mutant Patients on AP
alleles 2258G / A gene TLR2 (n = 3) (n = 42) homozygous carriers
CD4*, % 50,8+3,78 39,81+ 1,19
Unp U n-a2;n= 3) = 12,00; p=0,020
Limfotsiti% 37,67+0,88 28,0+ 1,14
U, p Un-a2;n= 3y = 11,50; p=0,019

U, p — Differences within the groups for Mann Uitni criterion
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PO3MOBCIOAXXEHICTb MONIMOP®HUX ANENIEN 2258G/A
FEHY TLR2 TA iX 3B’A30K 3 OKPEMUMU
IMYHONOMN4YHUMN NOKA3HUKAMWU CEPEl XBOPUX HA
AJEPTIYHUN PUHIT

Caxeeuy B. JI., Illwuxosa O. A.,
bobposa H. O., Kaiidawes I. I1.

AKTyanbHicTb. Ha cbo2odHi icHye mendenyis 0o 3pocmaHHs pieHs po3no-
6CIO0JCEHOCMI afepeiMHUX 3aX60PI06AHL Y DI3HUX KPAIHAX c8imYy, 0OHUM
i3 Hailbinbw howupernux ceped aKux € arepeiunuti purnim (AP). 3a cyvacnu-
mu yaenennamu AP myavmucpakmopna namonoeis, w0 6uHUKae 6 pasi
63A€MO0ii PI3HOMAHIMHUX YUHHUKIE HABKOAUUWHBO20 cepedosuua ma cnao-
K060i cxunvHocmi. Kinvkicms namonoeiii 3 nopywennsmu 6 cucmemi TLR
3pocmae. Jlis kpaujoeo 8ue4eHHs mMa PO3YMIHHA eeHeMUUHOI CXUAbHOCMI
00 BUHUKHEHHS 00TPYHMOBAHUM € GUSYEHHS NOWUPEHOCMI DYHKUIOHANbHO-
20 noaimopghizmy eeny TLR 2 ceped xeopux Ha AP.

MeTto10 Haui02o 0ocaioncenHs cmano auguerns noaimopgizmy 2258G/A
eeny TLR2 (rs5743708) ceped xeéopux na AP, amaniz imyHonoeiunux
NOKA3HUKI@ MA KAIHIYHUX NPOSGI6 Y X6OPUX 3 NOAIMOPGHUMU 8apiaHmamu
docaidncysanux eenie. Y 00cnioxceHHi npoananizoeaHo KAHiYHI nposeu,
CMaH KAIMUHHO20 | 2YMOPAAbHO20 IMYHimemy ma po3noeciooiceHicmy
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noaimoprux aneneii 2258G/A eeny TLR2 ceped xeopux na AP (n = 45)
015 GUGHEHHS MEXAHI3Mi8 namozeHe3y ma po3yMiHHS 2eHeMUYHOI CXUAb-
Hocmi 00 8UHUKHEHHS Ub020 3axeoptogarnts. Obcmencenno 45 xeopux Ha
AP gikom 6id 19 do 65 poxis. Jliaenoz AP écmanoeniosasru na ocHosi
kpumepiie diaenocmuku ARIA (2008) 3a areopummonm diaenocmuku npu-
inamum 6 Yxpaini ma 3ameepoxcenum MO3 Yxpainu.

Cencubinizauyito do anepeenie diacHocmyeanru Ha niocmagi Komniekcy
anepeonoeiunux memodie ooOcmediceHHs: 30ip anepeon0eiuH0e0 AHAMHE3Y,
NOBUMUBHUX WIKIPHUX CKAPUPDIKAUIUHUX mecmie Ha anepeeHu 3 8UKOPUC-
manuam cmavoapmuux Haoopie (TOB «Imynonoe», Binnuys, Ykpaina).
Budinenns eenomuoi JHK 30iticnrosaru memodom gheHon-xaopoghopmuoi
excmpakuii. Busnauenns noaimopgizmy 2258G/A eeny TLR2 npoeedero
MemodoM noaimepasHoi AaHy2080i pearyii.

3a cmandapmmnoro Memooukorw npogedere 8U3HAYEHHS YUCAA ACUKOUU-
mie 6 Kpogi ma NiOpaxyHoK OpMeHux eneMeHmie Kpoei 6 MA3Kax.
Denomun aimgoyumie ananizyeanru y 6eHo3Hill Kpoei, UKOPUCMOBYIOHU
MOHOKAOHAAbHI aumumina do CD4,CD25 (supobnuymeo «Copberm»,
Pocis) ma enympiwnsokaimunnoeo 6inky Foxp3 («Bioscience», CIIIA)
Memodom npomouHoi yumogharoopumempii 3a 00NOMO20H0 NPOMOYHO0
yumogaroopumempa EPIX LX-MCL (Beckman Coulter, CIIIA), sukopuc-
mogytouu npoepamy System 11 TM software. Pieni 3acanrvnoeo IgE, inmep-
aetikiny-4 (IJI-4) ma inmepaeiikiny-10 (1J1-10) suznauanu 3a donomoeoro
mecm-cucmem IPA (TOB «Ykpmed-lon», Ykpaina) 3 euxopucmanHusim
imyHoepmenmuozco ananizamopa «Stat- Fax 2100» (CILA). Ipyny konmp-
o0 cmarosuau 95 npaxmuuno 00posux ocio 3 6asu eeHemuuHUX 3pasKie
HIII Tenemuunux ma iMyHOAOIMHUX OCHO8 pO36UMKY namoaoeii ma gap-
makoeenemuxku BIH3Y «YMCA». Mamemamuuny o6po6Ky ompumaHnux
danux 30iticnosaru 3 euxopucmatnuam npoepamu «STATISTICA 6.0»
(StatSoft Inc).

Pesyasraru nocuimkenb. [Ipu docaionceni noaimopgizmy eeny Asp299Gly
TLR4 xeopux na AP uacmoma «duxoeo muny» eenomuny TLR2 GG cmano-
euna 93,3 %, wacmoma eemeposuzommnoeo cenomuny GA — 6,6 %, mymanm-
Hull enomun AA He 6ys susenenuii. B pesyromami nposederux 0ocaiocers
susigaeHa 0ocmosipna pisHuys mixc epynamu xeopux Ha AP 3 nasgnicmio
mymanmuoi aneni 2258G/A eeny TLR2 ma eomosueomuumu Hocismu
«Qukoi» aneni 3a nokaznuxom CD4* ( Un—ign=3 = 12,00; p = 0,020).
Ipyna xeopux na AP 3 mymanmnoro areanro 22580) ‘A eeny TLR2 6idpizus-
Aacb 3a 00CMOGIPHO BUWUM 3HAUEHHAM AiMpouumie ( U(”= =3 = 11,50;
p = 0,019) 6i0 epynu xeopux na AP comosueomuux Hociie «dukoi» aneni.
IIposedere docniodncerts, 0ae MONCAUBICMb GUCYHYMU NPUNYULEHHS NONI-
mopizm 2258G/A eeny TLR2 mae saxciuse 3Ha4eHHs 6 8U3HAYMEHHI hepe-
Oiey 3ax60pH6aHHS, W0 NIOMeepoNcye namoeeHemMuHHUL 83AEMO038 930K
Midie 6poddicenum ma adanmuenum imynimemom npu AP.

KmouoBi ciaoBa: noaimopgpizm, Toll-nodi6ui peyenmopu, anepivnuii
puHim.
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THE RELATIONSHIP OF CLINICAL AND IMMUNOLOGICAL
PARAMETERS WITH MUTANT ALLELES OF TOLL-LIKE
RECEPTOR 4 (2258G/A TLR2) IN PATIENTS WITH
ALLERGIC RHINITIS

Sakevich Victoriia Dmytrivna,
Shlykova Oxana Anatoliyivna, Kaydashev Igor Petrovych

Urgency. There is a tendency to increase in the prevalence of allergic
diseases in different countries, one of the most common of which is allergic
rhinitis (AR). According to modern concepts AR multifactorial pathology that
occurs in the case of the interaction of various environmental factors and
genetic predisposition . Number of pathologies with impaired TLR are
already growing. For better learning and understanding of genetic predisposi-
tion to the examiner is to examine the prevalence of functional TLR 2 gene
polymorphism among patients with RA.

The aim of our study was to study the polymorphism 2258G/A gene TLR2
(rs5743708) among patients with AR, analysis of immunological parameters
and clinical manifestations in patients with polymorphic variants studied
genes. The study analyzed the clinical manifestations, the state of cellular
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and humoral immunity and prevalence of polymorphic alleles 2258G/A
TLR2 gene among patients with AR (n = 45) to study the mechanisms of
pathogenesis and understanding the origin of genetic predisposition to the
disease. Examination 45 patients with AR aged 19 to 65 years. The diagnosis
of AR establish diagnostic criteria based on ARIA (2008) algorithm for diag-
nosis adopted in Ukraine and approved by the Ministry of Health of Ukraine.

Sensitization to allergens diagnosed on the basis of complex allergy survey
methods : collection allergic history, positive skin tests to allergens skaryfi-
katsiynyh using standard kits (LLC «Immunologist’, Vinnitsa, Ukraine).
Bold genomic DNA was performed by phenol- chloroform extraction.
Identification of polymorphism 2258G / A gene TLR2 conducted by poly-
merase chain reaction.

According to the standard procedure was conducted to determine the
number of leukocytes in the blood and counting of blood cells in smears.
Lymphocyte phenotype was analyzed in venous blood using monoclonal
antibodies to CD4, SD25 (production of «sorbent», Russia) and intra-
cellular protein Foxp3 («Bioscience», USA) by flow tsytoflyuorymetriyi
by flow tsytoflyuorymetra EPIX LX-MCL (Beckman Coulter, USA)
using a program called System Il TM software. Levels of total IgE ,
interleukin -4 ( IL- 4) and interleukin-10 (IL-10) were determined
using ELISA kits (LLC «Ukrmed-Don», Ukraine ) using ELISA ana-
lyzer «Stat-Fax 2100» (U.S.). The control group was 95 healthy indi-
viduals from a database of genetic samples Institute of Genetic and
immunological basis of disease and pharmacogenetics VDNZU «UMSA.»
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Mathematical treatment of the data was performed using the program
«STATISTICA 6.0» (StatSoft Inc).

Studies. /n the studied polymorphisms Asp299Gly TLR4 gene of patients
with AR frequency of «wild-type» TLR2 GG genotype was 93.3 %, the
frequency of heterozygous genotype GA—6,6 %, mutant genotype AA was
not detected. As a result of the studies found significant differences between
the groups of patients with AR with the presence of mutant alleles 2258G /
A TLR2 gene and homozygous carriers of «wild» alleles in terms of CD4*
(U( =3 = 12,00; p = 0,020). Group of patients with mutant AR alel-
Iyu 2258G / A gene for TLR2 differ significantly higher value of lympho-
cytes (U( =y = 11,50; p = 0,019) from a group of patients with AR
homozygous carriers of “wild” alleles. This study makes it possible to
speculate polymorphism 2258G/A gene TLRZ2 is important in determining
the course of the disease, confirming the pathogenetic link between innate
and adaptive immunity in AR.

Keywords: polymorphism, Toll-like receptors, allergic rhinitis.
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