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XAPAKTEPUCTUKA UMMYHOKOMMETEHTHbIX
KJIETOK Y AETEW C AJUIEPTEH-UHAYLUPOBAHHbIM
GEHOTUNOM BPOHXUAJIbHOW ACTMbI NMPU TEPAMNUU
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I KI'BY3 «Bradusocmokckuil KAuHUKO-0uaeHocmu4eckuil yenmp», 2. Braousocmok, Poccus

2@I'BOY BO «Tuxookeanckuii 20cyoapcmeenHblil MeOUUUHCKULL yHusepcumen» Munucmepcmea 30pasooxpanenus
PD, 2. Bradusocmok, Poccus

J@IBYH « Hucmumym aemomamuru u npoueccos ynpaeaenus» ansvnesocmourno2o omoenenus Poccutickoli
akademuu Hayk, e. Bradusocmok, Poccus

Pesiome. Llenb: ndyuyeHue TMHAMUKUA KOJUYECTBEHHBIX TMOKa3areyaeid U pyHKIIMOHATbHOU aKTUBHOCTHU
UMMYHOKOMITETEHTHBIX KJIETOK MPU MPUMEHEHUHU TJIIOKO3aMUHWIMYPaAMWJIAUIIENITUAA Y IeTEN C aaepreH-
WHAYLMPOBAHHBIM (PEHOTUIIOM OPOHXUATBHOI aCTMBI.

IpoBeneH KOMIUIEKCHBIN aHaAIW3 TMOKa3aTe/leil BpOXKISHHOrO U aJanTUBHOTO UMMyHHUTeTa y 60 metei
C ajjepreH-uHAYLUpPOBaHHOI OpoHxuanbHOI acTMoli (BA) cpeaHeil TSXKeCTU KJIMHUYECKOTO TeYEeHUs B
Bo3pacte 3-11 jet u y 30 3m10poBBIX CBEPCTHUKOB. Bepudukaius deHotuna bA npoBoauiach B COOTBET-
CTBUM C MEXAYyHapOAHbIM coriacuTebHbIM JokyMeHToM PRACTALL (2008). Kputepuun uckiatodeHUs U3
KUCCIIeTOBaHUS: TSKeJIoe TeueHrne BA 1 UMMYHOKOppUTHpYOIast Teparusi B MPealeCTBYIOINE 6 MeCSIIIEB.
B npocnekTMBHOM MapajuieIbHOM OTKPBITOM MCCJIEAOBAHUU U3YYaJU BIUSHUE MTIOKO3aMUHUIMYpPaMUI-
JNUIENTHIA Ha XapaKTEPUCTUKU UMMYHOKOMIIETEHTHBIX KJIETOK B TEYEHUE TPEX MECSLEB ¢ pa3ae/ieHueM Ha
JIBE TPYMIbl CPABHEHUS] METOJOM CJIy4aiiHO BBIOOPKY B 3aBUCUMOCTU OT MPOBOAMMOM Tepanuu. B BeHO3-
HOU KPOBM OLIEHKY KJIETOK MpoBoAWIM Ha mpoTouyHoM 1utodaoopumerpe COULTER EPICS XL dupmbl
Beckman Coulter Inc. UMMyHOMbEepMEHTHBIM METOJOM OIPEAESIA YPOBHU LIUTOKUHOB peakThuBaMu R&D
Diagnostics Inc (CIIIA) u IgE-pearentramu «Kommnanus Ankop buo» (Cankr-IletepOypr), MpOayKIIUIO K-
TOKWHOB uccienoBaiv peareHTamu «Bektop-bect» (. HoBocubupck). Cratuctuueckasi oopaboTka ¢ uc-
MoJb30BaHWEM mporpamMmbl Statistica 10 ¢ KputuueckuM ypoBHeM 3Hauumoctu p < 0,05, uccrenoBaHue
cBs3eil kKoadduMeHToM paHroBoil koppensiuu CnupMeHa, MHOTOMEPHBI KOPPEJSILIUOHHBIA aHaIu3
¢ noctpoeHueM resn mo B.IT. TepentwheBy (1959) u mpoBepKy HOPMaIbHOCTU pacIpeaceHUsI 3HaYeHU I
npu3Haka (Shapiro—Wilk). O6beM BBIMOIHEHHBIX UCCAEIOBAHUI MO3BOJIUJ OLIEHUTh PE3yJbTaThl C 10CTO-
BEPHOCTHIO 95-99%.
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M3MeHeHus B cucTeMe aJanTUBHOTO pearupoBaHUs Y AETel ¢ ajulepreH-UHAYLUPOBAHHBIM (DEHOTUITOM
BA xapakTepu30BaMCh yCUJICHUEM Npoaudepalny, yrHeTeHUEeM MPOo1eCCOB HETaTUBHOM PEeTyIsSIuU, aKTH -
Balmeil cuHTe3a IMTOKMHOB Th2-tipoduns, ycunenuem cunresa IgE.

BoIsiBiIeHBI HapylIeHUsT 00ECIEYEHHOCTH, (PYHKIIMOHATbHOW aKTUBHOCTU UMMYHOKOMITETEHTHBIX KJIE-
TOK Y TIPOAYKIINY MUTOKWUHOB COXPAHSIMCH IIPY TePaluy MHTAISIIMOHHBIMU TJIFOKOKOPTUKOWIHBIMH TIPe-
rnaparaMu c ycyryoseHueM cHuxkeHus cuHre3a [FNy.

I[Mpumenenue npu BA y meteiil IItoKO30MypaMWJIAMIICIITAIA O00eCIIeurMBaaO CHIDKECHUE CITIOHTaHHOUN U
MUTOTEH-UHIYIIMPOBAaHHOM TIpoayKiuu 11.-4 1 KoppeKInio 1eBUalni CTPYKTYPHO-(PYHKIITMOHATBHBIX Xa-
PaKTepUCTUK UMMYHOKOMITETEHTHBIX KJIETOK.

BxutioueHure rToKo3aMUHWIMYPAMILIIUTICTITAIA B CXEMBI JICUSHUST aJUIepTeH-UHAYIIMPOBAHHOTO (DEeHO-
TUIIA aCTMBI Y IeTel 00eCeynio HopMaau3allvio IoKa3aTteyieil KJIeTOYHOTO 3BeHa UMMYHUTETa, KOPPEKIIUU
nucbananca Thl/Th2-mumdonuToB, moBhIIeHNE aKTUBHOCTU Th1, anekBaTHYIO CIIOHTaHHYIO Y MHIYLIUPO-
BaHHY10 npoaykiuto [FNy kietkamu nepudepndyeckoin KpoBU

Knrouesvie cro6a: UMMYHOKOMACMEHMHbIE KACMKU, 2AI0KO3AMUHUAMYPAMUAOUNENMUO, dAAepeH-UHOYUUPOSAHHASA OPOHXUAAbHAS
acmma, demu

CHARACTERISTICS OF IMMUNOCOMPETENT
CELLS IN CHILDREN WITH ALLERGEN-INDUCED
PHENOTYPE OF BRONCHIAL ASTHMA TREATED WITH

GLUCOSEMINYLMURAMILDIPEPTIDE
Sitdikova T.S.»*, Prosekova E.V.", Zhdanova O.L.

@ Vladivostok Clinical and Diagnostic Centre, Vladivostok, Russian Federation

b Pacific State Medical University, Viadivostok, Russian Federation

¢ Institute of Automation and Control Processes, Far Eastern Branch, Russian Academy of Sciences, Viadivostok,
Russian Federation

Abstract. Purpose: to study the changes in quantitative values and functional activity of immunocompetent
cells on application of glucoseminylmuramildipeptide in children with allergen-induced phenotype of bronchial
asthma.

We have performed an integrated assessment of parameters of innate and acquired immunity in 60 children
at the age of 3-11 years old with allergen-induced bronchial asthma (BA) with mild clinical course of disease,
and in 30 healthy children of the same age. BA phenotypes were verified in accordance with PRACTALL
international consensus report (2008). Study exclusion criteria were: severe course of bronchial asthma and
application of immunocorrecting therapy during preceding six months. We conducted a prospective parallel
open study of the effect of glucoseminylmuramildipeptide on the parameters of immunocompetent cells during
three months with division into two control groups by random sampling technique on the basis of therapy
being performed. To analyze the venous blood cells, we used flow cytofluorometer COULTER EPICS XL
by Beckman Coulter Inc. Cytokine levels were determined using immunoenzyme method with reagents by
R&D Diagnostics Inc (USA) and IgE — with reagents by Alkor Bio Company (St. Petersburg), production of
cytokines — using reagents by Vektor-Best (Novosibirsk). Statistical processing of data was performed using
Statistica 10 program with significance level p < 0.05, assessment of correlations by Spearman correlation
analysis, multidimensional correlation analysis with V.P. Terentyev’s method of correlation pleiades (1959) and
testing for normal distribution of characteristic values (Shapiro—Wilk). The scope of our study permitted to
evaluate its findings with accuracy 95-99%.

The changes of the adaptive response system in children with allergen-induced phenotype of BA were
characterized by the intensified proliferation, suppression of negative regulation processes, activation of syn-
thesis of Th2-profile cytokines, and intensified synthesis of IgE.
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The identified impairments of availability, functional activity of immunocompetent cells and cytokine
production were preserved in application of inhaled corticosteroids therapy, with further decreasing of IFNy

synthesis.

Application of glucoseminylmuramildipeptide in children with BA provided for reduction of spontaneous
and mitogen-induced production of 1L-4 and correction of deviated structural and functional characteristics

of immunocompetent cells.

Incorporation of glucoseminylmuramildipeptide into therapeutic regimens for allergen-induced phenotype
of BA in children promoted normalization of parameters of the cellular component of immune system,
amelioration of Thl/Th2-imbalance, increase of Thl activity, and adequate spontancous and induced

production of IFNy by peripheral blood cells.

Keywords: immunocompetent cells, glucosaminylmuramyldipeptide, allergen-induced bronchial asthma, children

Introduction

Immunological indicators reflect the body
response to the action of physiological or pathological
factors, immunological activation or exhaustion [2].
Pathogenic mechanism of allergic diseases involves
imbalance of immune system functioning and im-
pairments of quantitative availability and functional
activity of immunoregulatory cells [1, 8].

Chronic nature of inflammation, heterogeneity
of pathogenctic mechanisms and clinical forms of
bronchial asthma, variability of response to anti-in-
flammatory and immunotropic therapy dictate the
urgent need for optimization of therapeutic regimens
in accordance with immune mechanisms underlying
various phenotypes of the disease [6, 8, 12, 15].

The ability of immunocompetent cells to demon-
strate effector properties, including synthesis of cyto-
kines, secretory degranulation, release of channel-
forming proteins and granzymes, is characterized by
cells’ maturity or lineage stage [10, 13].

Scope of activity of immunocompetent cells and
cytokine profile regulates the type of inflammation
and phenotype of the disease and influences the
efficiency of anti-inflammatory therapy in patients
with bronchial asthma [1, 4, 8].

Group of critical factors for the development of
BA-phenotypes includes cytokine dysregulation and
imbalance of cellular profile of immune response [4,
6].

Pathogenetic significance of immune and cytokine
mechanisms in allergic inflammation determine the
information value and importance of monitoring
of immunological indicators in the course of im-
munotropic therapy for bronchial asthma [3, 7, 9].

Purpose: to study the changes in quantitative
values and functional activity of immunocompetent
cells on application of glucoseminylmuramildipeptide
in children with allergen-induced phenotype of bron-
chial asthma.

The tasks of the study were to analyze the immune
mechanisms of allergen-induced phenotype of bron-

chial asthmain children and to monitor the parameters
of immunocompetent cells during incorporation of
glucoseminylmuramildipeptide into therapeutic re-
gimen.

The study was conducted in Federal State Bud-
getary Educational Institution of Higher Education
“Pacific State Medical University” of the Ministry
of Healthcare of the Russian Federation (President
V.B. Shumatov), design of the study was approved by
the Interdisciplinary Ethics Committee, and informed
consents were signed by parents.

Materials and methods

The enrolled patients were 90 children at the age of
3-11 years old, of which 60 children had the verified
diagnosis of allergen-induced phenotype of bronchial
asthma (BA) with mild clinical course of disease, and
30 were healthy children of the same age.

Diagnosis and phenotype of BA were verified in
the City Centre for Allergic and Respiratory Diseases
of Regional State Budgetary Healthcare Institution
“Vladivostok Clinical and Diagnostic Centre” (Chief
Medical Officer A.A. Kabieva) in accordance with
recommendations of the international consensus
document PRACTALL (The European Pediatric
Asthma Group Diagnosis and treatment of asthma
in childhood: a PRACTALL consensus report) by
European Academy of Allergy and Clinical Immu-
nology and the American Academy of Allergy [4].
In verification of the diagnosis, hereditary history
and case history were taken into account, and aller-
gological assessment was performed (skin testing,
determination of total and specific IgE in blood
serum). The group of healthy children of the same
age was under care of the Health Centre of Regional
State Budgetary Healthcare Institution “Vladivostok
Clinical and Diagnostic Centre”.

Study exclusion criteria were: age below 3 or over
11 years old, acute respiratory disease, mild or severe
course and/or exacerbation of bronchial asthma,
presence and/or application of immunocorrecting
drugs during preceding six months. Clinical laboratory

951



Cumouxosa T.C. u op.
Sitdikova T.S. et al.

Meoduyunckas Ummynonoeus

Medical Immunology (Russia)/Meditsinskaya Immunologiya

study was conducted in the Department of Clinical
Laboratory Diagnostics, General and Clinical
Immunology of Federal State Budgetary Educational
Institution of Higher Education “Pacific State
Medical University” of the Ministry of Healthcare
of the Russian Federation and in the immunology
laboratory of the Regional Clinical Centre for
Prevention and Control of AIDS and Infectious
Diseases of the Regional State Budgetary Healthcare
Institution “Regional Clinical Hospital No. 2” (Head
S.P. Kruglyak).

To analyze the immunological indicators, ve-
nous blood was used. To analyze leucocyte count,
lymphocyte subpopulations and processes of activation
in the peripheral blood cells, we used multiparameter
flow cytofluorometer COULTER EPICS XL by
Beckman Coulter Inc, sample preparation stations
Coulter Prep Plus and Coulter TO-prer with
selection of panels of monoclonal antibodies with
multicoloured combination of fluorochromes. For
immunophenotyping, fluorescent particles Flow
Count were used. We identified the lymphocyte
populations and subpopulations, such as: T-cells,
T-helpers, T-cytotoxic, regulatory index, B-cells,
natural killers (NK-cells), cytolytic T-cells (NKT-
cells) and activated T- and B-cells (CD3*CD19-,
CD3*CD95*, CD3*CD4*, CD3*CD8*, CD4"CD8*,
CD3-CDI19*, CD3  CD16" CD56*, CD3* CD16"
CD56%, CD3*CD25%, CD3*HLA-DR*, CD3-HLA-
DR™*). The results were counted as a percentage of
positive cells and in absolute values. Spontaneous
and mitogen-induced production of IL-4 and
IFNy by peripheral blood cells was evaluated using
CYTOKINE-STIMUL-BEST sets by Vektor-Best
JSC (Novosibirsk). Total and specific IgE content was
measured in [U/ml by enzyme linked immunosorbent
assay using reagent Kkits by Alkor Bio Company Ltd.
(St. Petersburg).

The object of study was the effect of glucose-
minylmuramildipeptide on the parameters of immu-
nocompetent cells in children with allergen-induced
phenotype of bronchial asthma within the scope of
prospective parallel open study with division into
two control groups comparable in gender and age
using random sampling technique on the basis of
therapy. The patients from the first group (n = 30)
were receiving basic anti-inflammatory therapy
with inhaled corticosteroids, and in the second
group (n = 30) such basic therapy with inhaled
corticosteroids was combined with application of
glucoseminylmuramildipeptide (Licopide — Peptek
JSC, Russia) at a dose of 1 mg once daily for 10 days,
three courses per month.

Forstatistical processing of numerical data, we used
descriptive, parametric and non-parametric statistic

methods of “Statistica 10” program with calculation
of: arithmetical mean (M), standard deviation (o),
standard error of the mean (+m), confidence interval
(CI), indicator confidence factor (t) and differences
(t and p) with significance level p < 0.05. Correlations
(r — correlation coefficient) were analyzed using Spear-
man correlation analysis, multidimensional correlation
analysis with V.P. Terentyev’s method of correlation
pleiades (1959) and testing for normal distribution of
characteristic values (Shapiro—Wilk). The scope of our
study permitted to evaluate its findings with accuracy
95-99%.

Results and discussion

The undertaken study of structural and functional
characteristics of immunocompetent cells showed
presence of differences in availability and functional
activity of the parameters being studied in children
with allergen-induced phenotype of bronchial
asthma as compared to the same of healthy children
of the same age. Absolute lymphocyte count and
absolute T-lymphocyte count in children with BA
is significantly lower than the same in healthy chil-
dren (2.594+0.18 10°/L against 3.37+0.18x10°/L,
at p < 0.05 and 1,996.7+88.95 cells/uL against
2,356.90+126.95 cells/uL, at p < 0.05); they have
stronger expression of CD3*CD25* activation
markers than healthy children (203.5%18.03 cells/uL
against 137.45+4.67 cells/uL, at p < 0.01) and low
absolute B-lymphocyte count (433.51£24.58 cells/uL
against 548.59+41.31 cells/uL, at p < 0.05).

The findings of the study are coherent with the
reported information that chronic inflammatory
process during bronchial asthma is accompanied
with intensification of synthesis of biologically active
substances which have an effect on the lymphocytes’
receptor system, resulting in change of the level of
their functional capacities [9, 13].

We registered the intensification of expression
of T-lymphocyte activation marker HLA—DR*B
in the group of children with allergen-induced
phenotype of bronchial asthma (2.20£0.20%
and 61.6%6.11 cells/ul against 1.10+0.24% and
46.01£11.96 cells/uL in the group of healthy children
of the same age, respectively at p < 0.05). Number
of lymphocytes with apoptosis marker CD3*CD95*
on their surface is significantly lower than in control
group (2.62£0.34% against 6.10£0.26%, respectively
atp <0.01). Children with BA also demonstrated high
concentration of T-lymphocytes with early activation
marker (CI 162.48-215.79 cells/uL), deficit of T-
lymphocytes (1,902.83+112.39 cells/uL), T-helpers
(953.42+58.12 cells/uL) and B-lymphocytes (412.92+
34.35 cells/uL). Also, we recorded in this group the
following average positive correlations: between the
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TABIALA 1. IMHAMWUKA CTPYKTYPHO-®YHKLNOHAJIbHBIX XAPAKTEPUCTUK UMMYHOKOMMETEHTHbIX KNETOK Y
LETEW NPU PA3NTMYHBLIX NPOrPAMMAX TEPAMUW ANNEPTEH-UHAYLUMPOBAHHOIO ®EHOTUMA BA (M£m; p)

TABLE 1. DYNAMICS OF STRUCTURAL AND FUNCTIONAL CHARACTERISTICS OF IMMUNOCOMPETENT CELLS IN
CHILDREN WITH VARIOUS TREATMENT PROGRAMS FOR ALLERGEN-INDUCED BA PHENOTYPE (M£m; p)

Indicators/unit of Thera roaram
measure Py prog
No. IGKS |GCSwith
glucosaminylmuramyldipeptide
Before Three months Before Three months
treatment of therapy treatment of therapy
% 74.5640.62 73'15f068(§)5 71.21+0.87 68'0i1d1()35
1 T-lymphocytes p=". p="
CD3*CD19-
1905.60+114.61 1503.10+89.23
C/mkl 1996.70+88.95 0> 005 1675.50+71.06 b >0.05
39.29+0.83 43.62+0.90
0,
Thelpers % 39.91+0.73 0> 0.05 36.57+0.98 b <0.001
2
CD3*CD4*
1043.95+44.39 1137.65+61.19
C/mkl 1061.10+46.46 0> 0.05 956.85+36.43 b <0.05
% 27.085£0.710 27.35£0.67 28.5+0.96 34.69+1.47 ]
3 T-cytotoxic p>0.05 p<0.00
CcD3*CD8*
625.40+52.79 916.70+61.29
C/mkl 634.10+058.66 0> 0.05 718.90+49.22 b <0.05
7.20+0.32 6.92+0.39
T-lympho- % 7.46+0.33 0> 005 7.26+0.27 b >0.05
4 cytes activated
CD3*CD25* 186.60+17.54 159.95+14.97
C/mkl 203.50+18.03 0> 0.05 164.65+9.06 b >0.05
2.02+0.21 2.87+0.27
0,
% 2.20+0.20 b >0.05 3.41+0.24 b >0.05
5 CD3*/HLA-DR*
57.42+6.32 72.00+5.72
C/mkl 61.60+6.11 b >0.05 95.31+6.67 D <0.05
% 13.16+0.56 13'34f065§’5 14.87+0.64 12'931;067075
6 B-lymphocytes p=0 p=0
CcD3-CD19*
438.15+23.54 279.05+25.84
C/mkl 433.50+24.58 b >0.05 349.75+21.52 b <0.05
% 9.28+0.35 8951055 11.33+1.09 19792097
7 Cytolytic NK-cells p=0 p=0
CD3/CD16*/CD56*
285.55+12.42 318.73+0.77
C/mkl 296.20+13.55 0> 0.05 274.10+31.75 b >0.05
5.53+0.52 7.75+0.65
Cytolytic NKT- % 5.54+0.53 p>0.05 6.09+0.42 b <0.05
8 cells CD3*/CD16*
CD56* 172.00+25.71 193.91+8.89
C/mkl 179.15+28.56 0> 0.05 141.30+14.37 0 <0.05

Note. Mtm is the average and average error, p is the confidence coefficient of differences in indicators in the study groups.
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quantity of neutrophils and leucocytes; between
the quantity of cytotoxic T-lymphocytes and acti-
vated B-lymphocytes; between the quantity of
T-lymphocytes and T-helpers and the level of induced
production of IFNy, natural killers and activated
T-lymphocytes. We also identified the reverse
correlation between the quantity of T-lymphocytes,
natural killers and T-lymphocytes with late activation
markers.

The differences in functional activity of T-lym-
phocytes in children with allergen-induced phenotype
of the disease and in the group of healthy children
are illustrated with immune response imbalance,
activation of antigen recognition regulation, induction
of immune responsiveness, and proliferation and
differentiation of lymphocytes.

Correlation analysis of structural and functional
characteristics of immunocompetent cells and cy-
tokine production with formation of pleiads in
accordance with P. Terentyev’s method revealed the
differences in the scope, strength and direction of
interrelations between the immune response links
in the groups of healthy children and children with
allergen-induced bronchial asthma.

One of mechanisms of BA pathogenesis is im-
balance of cytokines of various T-helper profiles,
in particular, IFNy and IL-4, which characterize
the immune response polarization of Thl and
Th2 inflammation type [2, 7]. IFNy regulates the
differentiation of nave CD4*-cells into Thl and
inhibits the proliferation of Th2 [7, 9]. Average
levels of spontaneous production of [FNy and IL-4
in children with allergen-induced phenotype were
equal to 8.07x1.42 pg/ml and 5.04%+0.08 pg/ml,
after mitogen induction — to 16.384+1.77 pg/ml and
13.15+1.21 pg/ml.

The identified stable changes in availability,
functional activity of immunocompetent cells, in
the adaptive response system, in proliferation with
disturbance of negative regulation processes, per-
sisting against the background of application of
inhaled corticosteroids, justify the introduction of glu-
coseminylmuramildipeptide into therapeutic regimen
for allergen-induced phenotype of BA in children.

The immunological efficiency of immunotropic
drug was evaluated on the basis of monitoring of
quantitative values and functional activity of immu-
nocompetent cells before and after treatment for three
months within the scope of parallel open prospective
study with random division into subgroups in
accordance with therapy being performed.

During the observation period, no amelioration of
immune imbalance was identified in the children with
allergen-induced BA undergoing therapy with inhaled
corticosteroids.

While analyzing the changes of immunological
indicators in children with allergen-induced BA du-
ring application of glucoseminylmuramildipeptide,
we registered normalization of the quantity of eosi-
nophiles, leucocytes, lymphocytes, neutrophil gra-
nulocytes and the number of T-helpers, T-cyto-
toxic lymphocytes and cytolytic NKT-cells, as well
as decreasie of absolute B-lymphocyte number.
Introduction of glucoseminylmuramildipeptide into
therapeutic regimen for BA provided for normalization
of differential white blood cell count, T-lymphocytes
availability and activation processes, and balance of
T-cytotoxic and cytolytic NKT-cells (Table 1).

In application of the therapy with inhaled
corticosteroids, no changesin spontaneous production
of IFNy by peripheral blood cells were registered (from
7.75%20.28 pg/ml to 7.15%£0.28 pg/ml at p > 0.05). We
also registered suppression of induced production of
IFNy (from 12.0340.67 pg/ml to 8.41+0.40 pg/ml at
p > 0.05); continued imbalance of spontaneous and
induced production of IL-4 (from 4.944+0.26 pg/ml
to 4.88+0.23 pg/ml at p > 0.05 and from 11.97%0.64
pg/ml to 11.89%+0.52 pg/ml at p > 0.05). Therapy
with glucoseminylmuramildipeptide provided for
activation of spontaneous and mitogen-induced
production of IFNy by peripheral blood cells (from
7.31+0.34 pg/ml to 8.97+0.47 pg/ml at p < 0.01
and from 11.37£0.90 pg/ml and 15.34+£0.90 pg/ml
at p < 0.05), normalization of IL-4 production
(p < 0.01), correction of structural and functional
impairments of immune response and adequate
production of opposite cytokines.

As was earlier reported, the immunotropic effects
of glucoseminylmuramildipeptide include intensifica-
tion of macrophages’ activity, activation of T-cells and
B-cells, and in combination with basic anti-inflam-
matory therapy in patients with BA increase of
allergen tolerance and stimulation of immunity are
observed. One of significant immunotropic effects of
glucoseminylmuramildipeptide as a part of therapy
for asthma is changing of the profile of cytokines
being synthesized from pro-inflammatory allergic one
(IL-4, TNFa, IL-5) to anti-inflammatory (IFNy,
1L-2), most probably, due to stimulation of Thl as
opposed to Th2 [14].

Study of immunopathogenetic peculiarities
of inflammation in the realization of allergen-
induced phenotype of bronchial asthma creates the
necessary prerequisites for personalized selection of
immunotropic therapy which allows increasing the
level of disease control [3, 5, 7, 11].

In their studies, N.D. Titova et al. (2017) reported
that introduction of glucoseminylmuramildipeptide
into the regimen of basic anti-inflammatory therapy
for BA resulted in activation of immune response,
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amelioration of cytokine production imbalance and
increase of allergen tolerance [14].

Conclusion

Our studies revealed the pathogenetic role of
immune disorders in the realization of allergen-
induced phenotype of bronchial asthma. The iden-
tified peculiarities of immunopathogenesis are im-
portant for evaluation of inflammatory reaction,
determination of severity and prognosis of the disease
and serve as additional criteria for customization of
anti-inflammatory and immunotropic therapy.
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