=—— OPUTIHAJIbHI CTATTI

UDK: [577.21:616.5-002]-053.3/.5

N. V. Lyakhovskaya, O. A. Shlykova, N. A. Bobrova, O. V. Izmailova, I. P. Kaidashev
Research Institute of the genetic and immunological basis for the development of pathology and pharmacogenetics

of the State Supreme scholar institutions of Ukraine «UMCA»

The content of mediators of allergic
inflammation in the blood serum of patients
with atopic asthma, depending

on the polymorphism

2258G / A gene TLR2

Introduction. Atopic asthma (AA) is a multifactorial disease
characterized by the imbalance of the regulation of T-helper
(Th) and the cytokines IL-4, IL-5 and IL-13, which are
crucial for the induction of allergic asthma symptoms. It is
proved that the regulatory T-cells (T-reg) operate suppressive
role in the allergic inflammation and manifestation of AA.
These studies provide that T-reg cells can be one of the
pharmacological intervention targets for the development of
this disease. The role of Toll-like receptor (TLR) was showed
in the pathogenesis of several diseases: atopic asthma in
children [5], bronchiolitis [19], urogenital infections [4],
inflammatory periodontal diseases [6], herpes virus infection
[3], diabetes [9], rheumatoid arthritis [1], atherosclerosis [2],
chronic sarcoidosis. [14] Effect of TLR activation by T-reg is
ambiguous for example: TLR-4 and -5 increase their
suppressive capacity [12], while activation of TLR-8 leads to
inhibition of function of T-reg. TLR-2 increases the number
of T-reg [15] cells, but at the same time loses suppressor
activity in vivo and in vitro [18]. Genetic variations — single
nucleotide polymorphisms (SNPs) — in these pattern-
recognizing molecules have been widely studied, but there is
not the common point of view of their effect on the activity of
T-reg with AA in adults [16].

The aim of our study was to clarify the mechanisms of
immune regulation in patients with AA according to the
polymorphism 2258G / A gene TLR2 (rs5743708).

Materials and methods

We examined 45 people with AA. The diagnosis of the AA
and its severity was accordance with the international
recommendations GINA, 2011. The basis of this research was
allergy and pulmonary department of the Poltava Regional
Hospital. History data was collected by interrogation using a
special questionnaire. All patients with AA were held general
clinical laboratory, instrumental and allergy testing. The survey
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was conducted in the absence of the patient's worsening
primary or concomitant chronic, acute lack of intercurrent
infections and severe comorbidity, which could affect the
results of the study. As a control, were 90 DNA samples
healthy individuals with no allergic history to base Institute of
genetic and immunological basis for the development of
pathology and pharmacogenetics «Ukrainian Medical Dental
Academy». The study was conducted according to the
provision of a written survey and determine the commission
on ethics and bioethics issues of the institution. Isolation of
genomic DNA was performed by phenol-chloroform
extraction. The definition of polymorphism 2258G/A TLR2
gene was carried by the polymerase chain reaction [19].
Lymphocyte’s phenotypes was analyzed by determining the
level of expression of cell surface antigens using the
monoclonal antibodies, CD4, CD25 (production of
«Sorbent», Russia), and intracellular protein FoxP3
(«eBioscience», USA) by flow cytometry at EPIX LX-MCL
(Beckman Coulter, USA) using a program System II TM
software. Level of IgE, IL-4, 10 (OO0 «Ukrmed Don»
Ukraine) in serum was determined by indirect IFA.
Mathematical processing of the data was performed using the
program «STATISTICA 6.0» (StatSoft Inc).

Results and discussion

5 (11,1 %) patients had intermittent nature of the AA, 23
(51,2 %) patients had mild, 17 (37,7 %) patients — the
moderate severity of the disease. The study of the peripheral
blood of 45 surveyed revealed that the level of white blood
cells is an average of 6 *+ 0,45 * 10° / L, eosinophils
0,06 £ 0,008 * 10° /1, lymphocyte count of 1,56 * 10%/1 £0,13,
that does not extend beyond the parameters of healthy
individuals. In the study of Th cells indicated that the average
level of CD4* was 0,68 £ 0,06 * 10° / L, CD4* / CD25" was
0,17 £ 0,02 * 10° / L, which does not extend beyond ratios




practically visual people. The expression level of molecules of
CD4 */CD25 */ Foxp3* was 0,07 + 0,01 * 10° / 1. IgE was
164,9 = 13,9 IU / ml (from 27,9 to 440,4 1U / ml), IL-4 —
59,5 + 82 pg / ml (range 59,3 to 313.8) (Fig. 1), is higher than
in healthy individuals. This confirms the fact of conventional
IL-4-dependent activation of B-lymphocyte immunity [7].
Our data confirm the determination of the AA as a disease
with chronic persistent course, even in remission. [10] The
level of IL-10 in patients with AA was 0,45 + 0,02 pg / ml (fig.
1). We didn’t found significant differences in groups of
patients with different disease severity.

The frequency of «wild-type» genotype of TLR2 (GG) was
97,8 %, the frequency of the heterozygous genotype (GA) —
2,2 %, genotype AA has not been identified in 90 people of
the control group. Patients with AA corresponding results
were next: GG — 88,9 %, GA — 11,11% and the AA — was not
found. Between the frequencies of genotypes (GA) in the
control group and in patients with AA were statistical
significant difference (p = 0,04). The frequency of the mutant
allele among the control group was 1.1 %, and among patients
with AA — 5,6 %, which did not differ significantly (x> = 3,1,
p = 0,078) (table 1). Distribution of mutant alleles in

Table 1
The Frequency Distribution of Genotypes and Alleles
2258G/A gene’s TLR2
Genotypes, Control group Patients with atopic
alleles (n =90) asthma (n = 45)
GG 97,8 (88) 88,9 (40)
GA 22(2) 11,1 (5)*
AA 0 0
G 98,9 (178) 94,4 (85)
A 1,1(2) 5,6 (5)
* — p <0,05 in comparison with the control group
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the groups of patients with varying degrees of severity was held
as follows: in the group with mild severity — in 4 people, with
intermittent in one person, is not statistically significant.
In the group with an average weight of TLR2 SNPs are found.
It is possible to confirm the absence of data on the correlation
between the severity of the ABA and said genetic variant [13].
When comparing the levels of immunological parameters in
patients with AAA (table 1) carriers' wild allele TLR2 gene
and mutant alleles of a statistically significant difference was
observed only in the concentration of cytokines (table 2).
This, high levels of IL-4 (63,7 £ 8,7 pg / 1) ware observed in
the group without evidence of polymorphism (Mann-Whitney
U (n, = 40; n, = 5) 2.79, p = 0,005) and IL-10 levels were
significantly elevated in heterozygous carriers embodiment
genome TLR2 (Mann-Whitney U (nl = 40; n2 = 5) 33,0,
p = 0,01). It was noted that patients with SNPs had lower
concentration of IgE than in healthy subjects and was (96,7 *
34,8 TU / ml) — this is quite logical, given the high levels
of IL-10 and its effect on Th2. Reducing the concentration
of pro-inflammatory cytokine IL-4 in patients with changes
in the genes of TLR2 may mean shifting the immune response
to the classical B-dependent on T-reg dependent confirming
below shows the correlation relationship. The correlation
analysis in the group with TLR 2 SNPs (Table 3 ) showed
stable relationship of T cells with other immune cells and
cytokines (IL-4, IL-10) as well as IgE, confirming
pathogenetic links of allergic inflammation AA. Carriers A
mutant alleles observed formation of new correlation pairs
(CD4* / 25" / Foxp3* and lymphocytes), and increase the
coefficient of correlation between CD4 * and CD4* / 25% /
Foxp3* (table 3). Pathogenesis and functionally important are
strong and reliable data communication pair, correlation can
be seen as a specific phenotype of immune cells [8].
The controllability of the current AA in heterozygous genetic
apparatus TLR 2 possibly due to the direct interaction of
T-regulatory cells from other types of lymphocytes, strikes a
balance between effector and regulatory mechanisms of the

Table 2
Immunological parameters dependency Genotypes 2258G/A
Index Homozygous (GG), Heterozygous (GA),
(n =40) (n=5)

1. | CD 4+ G/ 0,67 + 0,07 0,82 + 0,07

2. | CD 4*/25* G/l 0,17+ 0,03 0,21 + 0,03

3. CD 4+/25*/Foxp3*, 0,07+ 0,01 0,08 + 0,01

G/l

4. Leucocytes, G/I 6,69 + 0,49 8,44 + 0,49

5. Eosinophils, G/l 0,05 + 0,01 0,1 + 0,04

6. Lymphocytes, G/I 1,49 £ 0,13 2,09 +0,6

7. IgE, U/ ml 173,4 £ 14,6 96,7 + 34,8

8 IL10 pg/l 0,42 + 0,02 0,7 + 0,05*

9 IL 4 pg/l 63,7 £ 8,7 24,1 + 6,28*

* — p < 0,05 in comparison with the homozygous
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immune response. Elevated levels of 1L-10 inducible T-reg
cells can confirm their role in the diagnosis and in the long
term treatment of atopic conditions, particularly in patients
with functional genetic disorders .

Conclusion

1. Single nucleotide polymorphism 2258G/A gene TLR2
was observed more frequently in patients with atopic asthma
than in Poltava healthy population.

2. A characteristic feature of the compensation currented
atopic asthma in patients who are homozygous allele G is a
wide range of positive mutual correlations against high levels
of IL-4.

3. Heterozygous variant of TLR2 gene in patients with
atopic asthma compensation contributes to an imbalance in
the immune system characterized by the activation of IL-10,
significant decrease in the number of mutual correlations of
immune structures and direct linear relationship between the
natural regulatory T-cells, T-helper cells and lymphocytes.
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COAEP>XAHWUE MEQNATOPOB ANNMEPrMYECKOIO
BOCMAJEHUS1 B CbIBOPOTKE KPOBW Y BOJIbHbIX
ATOMUYECKOW BPOHXUAJIbHOMN ACTMOW

B 3ABUCUMOCTU OT NMNOSIMMOP®U3MA

2258G /A FEHA TLR2

H. B. JIaxoeckas, O. A. llvikosa, H. A. bo6posa,
O. B. Usmaiinosa, Y. I1. Kaiidawes

Pesiome

BBenenne. Amonuueckas OponxuanvHas acmma s6A51emcs MyAbmu-
paxmopHbiM 3a604e6aHueM, KOMOpoe Xapakmepusyemcs Ouc6aiancom
peeyasuuu T-xeanepos (Th) lenemuueckue uzmenenus — 00HOHYKAEO-
mudnste noaumopguzmot — Toll nodobHoeo peyenmopa 2 wupoko usy4a-
10mcs, HO eOUHOU MOYKU 3PEHUs OMHOCUMEAbHO UX 6AUAHUA HA AKMUG-
Hocmb T-reg Kaemok npu amonu4eckoil OpoOHXUANbHOU acmme Y 83pOCAbIX
Hem.

Llenw. Boiachumb mexaHu3movl UMMYHHO20 0MEema y 00AbHbIX amonuye-
CKOil OGPOHXUANbHOU acmMmoil 8 3agucumocmu om noaumopgusma 2258G / A
eena TLR2.

Marepuassi 1 MeToabl. O6c1e008aH0 45 601bHbIX AMONUYECKOU OPOHXU-
ANbHOU acmMoll, Kpome o0uje KAUHUMeCKUX UCCAe008aHUll UM NpoGedeH
anHanu3 gpeHomunos AUMPouUmos nymeém onpedenenust yposHeii IKcnpeccuu
NOBEPXHOCMHBIX AHMUEHO8 KAEMOK ¢ UCHOAb308AHUEM MOHOKAOHANbHBIX
anmumen CD4, CD25 u gviagaenue noaumopgpuszma 2258G/A cena TLR2
Memodom NOAUMEPA3HOU UeNnHOll peaKyuu.

Pesyasratbl. Mot gviachuau, umo 6 noamagcKoil NORYAAYUYU 60AbHbIX
amonuueckoil OpoHXuanbHoil acmmoii wacmoma eewomunos TLR2
cocmasunra GG — 88,9 %, GA — 11,11 % u AA — ne obuapyxcen, ymo
yawe uem 6 koumpoae (p < 0,04); cmamucmuuecku docmoseephoil paz-
HUYbL NO Hacmome anenell 8 yKa3anux epynnax Hem. XapaKmepHoim npu-
3HAKOM KOMNEHCUPOBAHHO020 MeYeHUsi amonuueckoi OpOHXUANbHOU
acmmbl y 604bHbIX, Hocumenell arneau G 6 20M03U20MHOM 8ude A8AAemcs
WUPOKUL CHEKMP NOA0NCUMENbHBIX KOPPEAAUUOHHBIX 83AUMOCE3ell HA
hone noswiuienro2o yposus HJI-4 (63,7 = 8,7) ne/a. lemeposueomHotii
eapuanm eena TLR2 y nayuenmog ¢ komnencayueii amonu4eckoii 6pox-
XUAAbHOU acmMbl cnocobcmeyem JucOarancy 8 0essmeabHoCmu UMMYH-
HOU cucmembl, KOMOpblil Xapakmepuzyemcs akmueayueii npooyKyuu
HII-10, 3nauumenvHolM yMeHbUieHUe KOAUYECMBA KOPPeASUUOHHBIX
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83aUMOCea3el UMMYHO3ABUCUMBIX CIDYKMYD U NPAMbIMU AUHEUHbIMU
c6A3AMU Mexucdy HamypanvHolmu T-pecyaamopnvimu Kaemxamu ¢ T- xen-
nepamu u ¢ AuMpoyuman.

BoiBonbl. [Toaumopghusm eena 2258G/A eena TLR2 uepaem eaichyio
DOAb 8 MeYeHUU amonivecKoi GPOHXUANbHOL ACHMbL.

Kntouebie caoBa: noaumopgusm  Toll-nodobueix  peyenmopos,
T-peeyasmopHsie kaemku, amonueckas GpOHXUANbHAS ACMMA.
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THE CONTENT OF MEDIATORS OF ALLERGIC
INFLAMMATION IN THE BLOOD SERUM OF PATIENTS
WITH ATOPIC ASTHMA, DEPENDING

ON THE POLYMORPHISM 2258G / A GENE TLR2

N. V. Lyakhovskaya, O. A. Shlykova, N. A. Bobrova,
0. V. Izmailova, 1. P. Kaidashev

Summary

Background. Aropic asthma is a multifactorial disease that characterized
by an imbalance of the regulation of T-helper (Th) and the cytokines IL-4,
IL-5 and IL- 13, which are crucial for the induction of allergic asthma symp-
toms. Genetic variations - single nucleotide polymorphisms — of Toll like
receptor 2 have been widely studied, but the common point of view with
regard to their effect on the activity of T-reg cells in atopic asthma in adults
do not.

Aim. To clarify the mechanisms of the immune response in patients with
atopic asthma, depending on the polymorphism 2258G / A gene TLR2.

Materials and methods. The study involved 45 patients with atopic asth-
ma, other than general clinical research they analyzed the phenotype of
lymphocytes by determining the levels of expression of cell surface antigens
using monoclonal antibodies CD4, CD25 and identification of polymorphism
2258G / A TLR2 gene using PLR.

Results. The frequency of genotypes of TLR2 was GG — 88,9 %, GA —
11,11 % and the AA — is not found in cohort of patients with atopic asthma
that more often than in the control group (p < 0,04). A characteristic feature
of the compensated flow atopic asthma patients, carriers G allele in homozy-
gous form is a wide range of positive correlation relationship against high
levels of IL-4 (63,7 £ 8,7) pg/l. The heterozygous variant of TLR2 gene in
patients with atopic asthma compensation contributes to an imbalance in the
immune system, which is characterized by the activation of IL-10, a signifi-
cant decrease in the number of mutual correlations of immune structures and
direct linear relationship between the natural regulatory T-cells, T-helper
cells and lymphocytes.

Conclusion. Polymorphism 2258G / A TLR2 gene plays an important role
in the course of asthma.

Key words: polymorphism of Toll-like receptors, T-regulatory cells,
atopic asthma.
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