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Characteristic of cellular immunity in children with recurrent respiratory

diseases, depending on the level of immunoglobulin E production

T. Ye. Shumna, S. M. Nedelska, S. V. Solovieva, V. |. Masur, O. Ya. Kolesnik

Zaporizhzhia State Medical University, Ukraine

Purpose. To analyze the indices of cellular immunity in children with recurrent respiratory diseases, depending on the level of
IgE production.

Materials and methods. The study of cellular immunity and the level of IgE production in 81 children with recurrent respiratory
diseases, aged from 2 to 6 years old (I group — 45 children with IgE index above the reference values of the age norm;
I group — 36 children with normal IgE level).

Results. In 55.56 % of children with recurrent respiratory diseases, the IgE level has exceeded the reference values of the age
norm. Cellular immunity in 53.33 % of children with recurrent respiratory diseases and high IgE levels was significantly more
often characterized by decrease in the relative amount of CD3+, CD4+ T-lymphocytes phenotype and increase in the relative
values of CD25+ lymphocytes phenotype with a moderate positive direct correlation between CD25+ lymphocytes and IgE
levels (R =0.35, P < 0.05). In children with recurrent respiratory diseases and normal IgE levels the relative amount of CD3+,
CD4+, CD8+ lymphocytes phenotype was decreased and increased CD16+, CD19+ phenotypes in 38.89 %, and increase in
the relative values of CD25+ lymphocytes phenotype in 11.1 %. Regardless of the ability to IgE production the cellular immunity
parameters within the age standard were recorded in 53.09 % of the examined children and violation of the cellular immunity
was observed in 46.91 % of cases.

Conclusions. In children with recurrent respiratory diseases changes in the cellular immunity were registered 14.44 % more
often in the group of children with high IgE level.

XapaKTepucTUKa NOKa3HUKIB KAITHHHOTO iMYHITETY B AiTeH i3 peKypeHTHUMMU
pecnipaTopHMMH 3aXBOPIOBAHHAMM 3aA€XKHO BiA 3AaTHOCTI A0 YTBOPEHHS iMYHOrA0GYAiHY E

T. €. WymHa, C. M. Hepenbcbka, C. B. ConoBiioBa, B. |. Masyp, 0. fl. KonecHuk

MeTa po6oTu — aHani3 i BU3Ha4eHHs B3aEMO3B'A3KY NOKa3HWKIB KIITUHHOTO IMYHITETY B AITEN i3 PEKYPEHTHUMM pecnipaTopHUMK
3aXBOPIOBAHHAMM 3aMneXHO Bif PiBHS iMyHOrnobyniHy E.

Matepianu Ta meTtogm. Obctexunu 81 gUTUHY 3 peKYPEHTHUMM PECTipaTOPHUMK 3aXBOPIOBaHHSAMM BikoM 2—6 pokis (I rpyna
crnocTepexeHHs — 45 fiTel, 3 nokasHukamu imyHornobyniHy E, BuwmmMu 3a pecpepeHTHi 3HaueHHs BikoBoi Hopmu; Il rpyna — 36
AiTeN i3 HopMarnbHUM piBHEM iMyHOrMoByniHy E.

Pesynbratu. Y 55,56 % piTei i3 pekypeHTHUMU pecripaTopHUMI 3aXBOPIOBaHHSIMI piBeHb iMyHOrnobyniHy E nepesuLLyBsas
pedhepeHTHi 3Ha4YeHHS BikoBOi HOpMU. KniTuHHWiA iMyHiTeT y 53,33 % AiTel i3 pekypeHTHUMM pecnipaTOpHUMY 3aXBOPIOBAHHSMM
Ta BUCOKMM piBHEM iMyHOrNobyniHy E xapakTepun3yBaBCcs 3HWKEHHAM BIZHOCHOI KinbkocTi T-nimgoumTis i3 doeHotunom CD3+
i CD4+ i nigBuLLeHHaM nimdouwTis i3 deHoTunom CD25+, i3 NOMIPHAM NO3UTUBHUM NPSIMUM KOPEMALIAHAM 3B’S3KOM MixX
nokasHukamm CD25+ Ta imyHorno6byniHom E (R = 0,35, p < 0,05). Y aiten i3 pekypeHTHUMM pecnipaTopH1MM 3aXBOPHOBAHHSIMM
Ta HopManbHWUM piBHeM iMyHornobyniy E B 38,89 % Bunagkis peecTpyBanoch 3HWKEHHS BiJHOCHOI KinbKOCTi T-NiMdoLMTIB i3
deHoTunamy CD3+, CD4+, CD8+ Ta nigsuieHHs CD16+i CD19+, a Tinbkn B 11,1 % — niaBuLLeHHs NiMgoumTiB i3 (heHoTMNOM
CD25+. HesanexHo Big 30aTHOCTI 0 yTBOPEHHS iMyHornobyniny E, y 46,91 % aitei chikcyBanoch NOPYLIEHHS KNITUHHOI NaHKu
iMyHiTeTy Ta, BiAnoBigHo, y 53,09 % obcTexeHnx NOKasHWKM KIITUHHOTO IMYHITETY peecTpyBanCh Y Mexax BiKOBOi HOPMM.

BucHoBKU. Y fiTel i3 peKypeHTHUMM pecripaTopHUMM 3aXBOPIOBAHHSIMM NOPYLLEHHS KMITUHHOI NaHKM iIMYHITETY peecTpyBanuch
Ha 14,44 % vacrTiwwe y rpyni obCTexeHX i3 BUCOKMM piBHEM iMyHOrmobyniHy E.

XapakTepucTUKa noKasaTteAel KAETOUHOTO MMMYHUTETa
y AeTel ¢ PEKYPPEHTHbIMU pecnupaTopHbIMU 3a6oreBaHUAMU
B 3aBUCMMOCTH OT CNOCOOHOCTH K 06pa3oBaHMI0 UMMYHOTA0GYAMHA E

T. E. WymHas, C. H. Hepenbckas, C. B. ConoBbeBa, B. U. Masyp, 0. fl. KonecHuk

Llenb paboThbl — aHanu3 1 onpegeneHne B3aMMOCBA3N NokasaTenei KINeToYHOro UMMYHUTETa Y AEeTel C PEKYPPEHTHBIMM
pecnupaTopHbIMK 3260NeBaHNSMM B 3aBUCMOCTI OT YPOBHS MIMMyHOrMoBynuHa E.

Marepuansi u metoabl. O6cnenosaH 81 pebeHok ¢ pekyppeHTHbIMW pecnmpaTopHbIMK 3ab0oneBaHUsIMK B BO3pacTe oT 2 A0
6 ner (I rpynna Habntopgenns — 45 geteit, ¢ nokasatensaMuy MMMyHornobynuHa E Bbllue pedepeHTHbIX 3Ha4eHWii BO3pacTHOM
Hopmbl; Il rpynna — 36 getelt ¢ ypoBHeM nMMyHornobynuHa E B npegenax BO3pacTHOM HOPMbI.

Pesynbratbl. Y 55,56 % [etelt ¢ pekyppeHTHbIMU pecnnpaTopHbiMi 3aboneBaHnsiMU ypoBeHb IgE-aHTUTen npeBbilan
pedepeHTHble 3HaYEHUs BO3PACTHOM HOPMbI. KneTouHbIn ummyHuTeT y 53,33 % fAeTell ¢ pekypeHTHbIMY PeECMpaTopHbIMM
3aboneBaHMsIMW 1 BbICOKMM YPOBHEM UMMYHOrMobynuHa E xapakTepn3oBancs CHUXeHWEeM OTHOCUTENbHOMO KonnyecTBa
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T-numcpoumTos ¢ dpeHoTunom CD3+ 1 CD4+ 1 noBbliLLeHneM TumdoumnToB ¢ peHoTnnom CD25+, ¢ yMepeHHON NONoXUTENBHON
MPSIMOI KOPPENSLIMOHHON CBA3bI0 Mexay nokasatensamm CD25+ n ummyHornobynuHa E (R = 0,35, p < 0,05). Y geteit ¢ pekyp-
PEHTHBIMW PECNMPaTOPHBIMK 3a60MeBaHUAMU U HOPMarbHLIM YPOBHEM UMMyHOrnobynuHa E B 38,89 % cnyyaes pernctpu-
pOBanoCh CHWKEHNE OTHOCUTENBHOTO KonnyecTsa T-nmcoumntoB ¢ peHotunamm CD3+, CD4+, CD8+ n nosbiwenne CD16+
1 CD19+, a Tonbko B 11,1 % — noBbiweHe numdoumtos ¢ peHoTunom CD25+. HesaBucumMo ot cnocobHOCTU kK 06pasoBaHiio
nMMyHornobynuHa E nokasaTeny KneTouHOro UMMyHUTETa PErMcCTpUpoBanvCh B Npedenax Bo3pacTHon HopMbl y 53,09 %
06cnefoBaHHbIX 1, COOTBETCTBEHHO, Y 46,91 % oTMevanoch HapyLLeHMe KNeTOYHOro 3BeHa MMMYHUTETa.

BbiBoabl. Y AeTeil ¢ pekyppeHTHBIMU pecrimpaTopHbIMI 3a60MeBaHsIMU U3MEHEHUS! B KIETOYHOM 3BeHe UMMyHWUTETa peru-
cTpupoBsanuck Ha 14,44 % value B rpynne obcnesoBaHHbIX C BLICOKMM YPOBHEM UMMYHOo6ynuHa E.

Introduction

Often, particularly severe respiratory diseases in children
result in various types of cellular and antibody mediated
immunity and its functional activity disturbances and are
often accompanied by formation of both chronic inflammatory
processes within respiratory organs and various allergic pa-
thologies [1]. In addition to the anatomical and physiological
features of the respiratory tract the main causes of recurrent
respiratory diseases in younger children are age-related tran-
sient changes in the immune system. As a number of studies
show, not the frequency of recurrent respiratory tract infections
itself, but its nature, the combination of viral and bacterial infec-
tions and severe prolonged bacterial infections allow assuming
the presence of immune pathology [2—4]. At the same time,
anincreased infectious morbidity is a characteristic not only in
children with classical immune pathology, but also in so-called
immunocompromised children with various allergic reactions
[5]. This group is characterized by repeated, uncomplicated,
local or chronic, often mono-infections, associated with exter-
nal contacts, pathogenic flora and an external antigens effect
[6]. In this case genetic tendency to imbalance in the immune
system often appears to be endogenous basis for these
diseases development [7]. The fact that an increased level of
IgE is involved in @ number of allergic reactions development
and represents one of the main elements of protection against
various agents or parasites is also of particular academic and
practical interest [8,9].

Purpose

The aim of this study was to analyze and identify the rela-
tionship of cellularimmunity indices in children with recurrent
respiratory diseases depending on the IgE level production.

ol
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Fig. 1. The 1 and 2™ groups of children, depending on the level of IgE production.
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Materials and methods

Cellular immunity and the level of IgE production were
studied in 81 children with recurrent respiratory diseases,
aged from 2 to 6 years old. Subsequently, 45 children with
IgE index above the reference values of the age norm were
included into the first group of observation, and 36 children
with a normal IgE level were included into the second
group.

Statistical processing of data was carried out using
conventional variational statistical methods with licensed
software package Statistica for Windows 6.1.RU, serial
number AXXR712D833214SANS5. We used nonparametric
statistical methods: the medians and interquartile ranges,
the ¥ criterion, the “2 x 2 Table”, the Mann—Whitney U-test.
Correlation analysis was used to calculate the correlation
coefficient (R): for an abnormal distribution of indicators,
the Spearman method. Differences P < 0.05 were considered
statistically significant [10].

Results and discussion

Results of the study showed that among all the examined
children with recurrent respiratory diseases the priduction of
IgE was increased in 45 children (55.56 %) and its median
(Me) was 459 [273.6-520.8] IU/ml (the 1%'group of observa-
tion), and in 36 (44.44 %) children the IgE level was within
the age norm, Me = 21.4 [12.3-27.5] IU/ml (the 2™group of
observation), see Fig. 1.

Within the 15t group in 53.3 % (24 of 45) children
with recurrent diseases various allergic reactions were
registered, and there was a decrease in the relative num-
ber of the CD3+ T-lymphocytes phenotype (Me = 59.3
[67.0-60.1] %) and CD4+ (Me = 26.8 [25.2-27.4] %) in
the immunogram. Within the 2"group 38.89 % (14 of 36)
of children with recurrent diseases showed a decrease in
the relative indices of cellular immunity: CD3+ (Me = 56.0
[63.4-57.1] %) and CD4+ (Me = 25.7 [22.4-27.6] %). The
excess of the normal values of the CD25+ lymphocytes phe-
notype relative level was significantly more often registered
in the | group of children than in the Il group (53.3 % of
cases versus 11.1 %, P <0.05), which confirmed the theory
of the T-activated receptor and predisposition to allergic
pathology connection due to the hyperactivity of immunity
[7]. Average values of median CD25+ in the group | was
21.6 [19.0-22.5] %), and in Il - 19.4 [16.7-21.2] %. The
correlation analysis also showed that IgE had a moderate
positive direct correlation with CD25+ (R = 0.35, P < 0.05).
More often, in 38.89 % (14/36) children from the group I
a decrease in the relative amount of CD8+lymphocytes
phenotype (Me = 16.1 [14.7-16.7] %) and an increase
in CD16+ (Me = 20.2 [17.1-21.3] %), CD19+ (Me = 31.0
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Table 1. Cellular immunity in children (Me [Q,-Q,] %)

Group CD3+ CD4+ CD8+ CD16+ CD19+ CD25+

| 59.3 26.8 27.1 14.6 26 216
[57.0-60.1] [25.2-27.4] [254-27.7]* [13.2-5.1]" [25.3-26.4]* [19.0-22.5]

I 56.0 25.7 16.1 20.2 31.0 19.4
[53.4-57.1] [22.4-27.6] [14.7-16.7] [17.1-21.3] [29.8-31.6] [16.7-21.2]

*: comparison of the 1% and 2"group of children (P < 0.05).

[29.8-31.6] %), P < 0.05 lymphocytes phenotype levels
were registered (Table 1).

In 44.4 % (20 of 45) of the examined children with
recurrent respiratory diseases and allergic reactions in
the anamnesis from the 1% group and in 61.11 % (22/36)
of children from the 2" group all the parameters of cellular
immunity were within the age limit, P > 0.05. And the only
1 (2.2 %) among the children from the 1%t group with recur-
rent respiratory diseases with high level of IgE, has shown
neither deviations in the immunogram, no any allergic
pathology.

Conclusions

1. In 55.56 % of children with recurrent respiratory
diseases the IgE level has exceeded the reference values
of the age norm.

2. In 53.33 % of children with recurrent respiratory
diseases and high IgE levels the relative amount of CD3+,
CD4+ T-lymphocytes phenotype was decreased and
the relative amount of CD25+ lymphocytes phenotype was
increased.

3. In children with recurrent respiratory diseases and
normal IgE levels in 38.89 % of children the relative amount
of CD3+, CD4+, CD8+ lymphocytes phenotype was de-
creased and increased in the CD16+, CD19+ phenotype
and the relative values of CD25+ lymphocytes phenotype
were increased in 11.1 %.

4. Regardless of the ability to IgE production the cellular
immunity parameters within the age standard were recorded
in 53.09 % of the examined children and violation of the cel-
lular immunity was observed in 46.91 % of cases.

5. In children with recurrent respiratory diseases chang-
es in the cellular immunity were registered 14,44 % more
often in the group of children with high IgE level.
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