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Abstract

Introduction. Acute respiratory infections are the most com-
mon infectious diseases worldwide among children of different
age groups.

Materials and methods. 59 children between the ages of 3
and 7 participated in the study. The first group included 22 pa-
tients with an acute respiratory viral infection, the second one
consisted of 23 patients with acute respiratory viral infections
associated with adenoid vegetation, and 14 apparently healthy
children were included in the control group. Immunology re-
search was conducted during the acute period of the disease.
Statistical processing of received data was done with the stan-
dard statistical software EZR 1.41.

Results. After the research, most of the patients with acute
respiratory viral infections were identified an actual increase in
CD3+, CD4+, CD8+, CD22+- cells and IgA, IgM in the blood
serum. Simultaneously, in patients with acute respiratory viral
infections associated with adenoid vegetation during the acute
period, the increase in total lymphocytes was identified due to
CD4+, CD8+, CD22+ cells and IgG. A comparative analysis
of the study results of both groups of patients showed that
children from the second group had a significantly higher level
of CD3+- cells, while the CD22+- lymphocytes, IgA, IgM and
IgG were significantly lower from the similar indicators of the
first group.

Conclusions. The acute period of the disease in children with
acute respiratory viral infections, associated with adenoid
vegetation, had an imbalance in both the cell and the immune
system’s humoral component.

Keywords: immunity, cellular,
infection.

humoral, adenoid, children,
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CrtaH iMyHiTeTy B AliTen AOLWKINBbHOIO BiKYy,
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1 MegunuHui yeHTp Enegis, m. Cymu, YkpaiHa.
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Bctyn. [locTpi pecnipaTopHi iHdeKuUii HannowmnpeHiLwi
iHbeKUilMHI 3aXBOpOBaHHSA Yy BCbOMY CBIiTi cepep AiTen pis-
HUX BIKOBUX rpyr.

MeTta. BuBUeHHS KITUHHOI Ta ryMopasnbHOi JTAaHOK iMYyHi-
TeTy B AiTEN AOWKINbHOrO BiKy, XBOPMX Ha rOCTpi pecni-
paTopHi BipycHi iHdekuUii Ha dOHI aaeHOiAHNX BereTauin.

MeToaun pocnig)XeHHsA. Y AocnigXeHHi B3sauM ydactb 59
Aiten BikoM Big 3 A0 7 pokiB. [0 nepwoi rpynn yBinwan
22 NauieHTN 3 roCTPOIO pecrnipaToOpHOLO BipyCHOW iHdeKLi-
€10, A0 Apyroi — 23 nauieHTU 3 roCTpMMu pecnipaTtopHUMmn
BipyCcHMMMK iHdeKUiaMM, SKi NoOB'3aHi 3 ageHoigHO Bere-
TauUi€lo, @ B KOHTPONbHY rpyny — 14 npakTUYHO 340pOBUX
aiten. IMyHonoriyHe AoCnigXeHHs NpOBOAWMAM B TOCTPUNA
nepion 3axBoptoBaHHA. CTaTUCTU4YHY 06pobKy OTpMMaHuX
AaHUX NpOBOAMAM 3@ LOMNOMOro CTaHAAPTHOro CTaTUCTUY-
HOro nporpamHoro 3abesneuyeHHs EZR 1.41.

PesynbTaTK. lNicna npoBedeHux AocCnigXeHb y 6inbLIOCTi
XBOPMX Ha rOCTpi pecrnipaTopHi BipyCHi iHdeKLii BusSBneHo
dakTnyHe 36inbweHHs CD3+, CD4+, CD8+, CD22+- KniTUH
Ta IgA, IgM y cupoBaTuUi KpoBi. BogHouyac y XBOpuUX Ha ro-
CTpi pecnipaTopHi BipycHi iHdeKLii, NoB'A3aHi 3 ageHoIgHOo
BereTaui€lo B roctpui nepiog, 6yno BusBfieHo 36inblUeHHS
3aranbHoi KinbKoCTi nimgpounTiB 3a paxyHok CD4+, CD8+,
CD22+ knitnH Ta IgG. MNopiBHANMBbHMIA aHani3 pe3ynbTaTiB
AocnigaxeHHs 060X rpyn nauieHTIB BUSIBUB, WO Y AiTEN ApY-
roi rpynu 6yB A4OCTOBIpHO BULLMIA piBeHb CD34- KNiTUH, Toai
sk CD22+- nimcdountn, IgA, IgM Ta IgG 6ynmn 3Ha4YHO HMX-
UMMK BiZ @aHaNOrMYHUX NOKA3HWKIB NepLloi rpynu.

BucHoOBKM. [OCTpUI nepion 3axXBOPIOBAHHS Y AiTen 3 ro-
CTPUMW pecnipaTOpPHMMU BipYCHMMU iHdeKLUisMK, NoB’a3a-
HUMW 3 aZleHOIAHO BereTauielo, MaB AncbanaHc KNiTUH-
HOro Ta rymMopasibHOro KOMMnoHeHTa iMyHHOI CUCTEMMU.

KnrouoBi cnoBa: iMyHiTeT,
ageHoian, aitn, iHdekuis.

KNITUHHWIA, TyMOpanbHUN,
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Introduction

Acute respiratory infections (ARI) are the
most common infectious diseases worldwide
among children of different age groups. Al-
most 90% of the world’s population is infect-
ed with this disease at least once a year. The
absence of specific immunity contributes to
the rapid spread of ARI and its complications,
leading to economic losses [1]. According to
WHO, they account for 80%-90% of infectious
pathologies [2]. More than a hundred million
ARI cases among children under five years are
recorded worldwide each year, with a mortal-
ity rate of 104.8 children per 100,000 pop-
ulation [3]. Every year more than 6 million
people are registered as suffering from ARI in
Ukraine. Besides, the high incidence is deter-
mined among children (> 60,000 per 100,000
of the child population) [4, 5, 6]. The etio-
logical structure of ARI is diverse, with more
than 200 viruses. Influenza viruses, parainflu-
enza, rhinoviruses, respiratory syncytial virus,
adenoviruses, reoviruses and enteroviruses
play an essential role [7, 8]. Viruses direct-
ly affect the respiratory tract’s mucous mem-
branes and indirectly affect the immune sys-
tem. They reduce mucous membranes’ barrier
function, contribute to the respiratory tract’s
obstruction, and decrement gas exchange [8,
9]. The highest incidence of ARI is determined
in children aged three to 14 years because
they attend the preschool establishments and
schools [8]. In addition, besides, it is due to
the development of their immune system.
This child’s development is characterized by a
lack of the immune system’s humoral compo-
nent, a decrease in the complement system'’s
activation, incomplete fusion of the cytokine,
and T-cell immunosuppression [10].

Adenoid vegetations perform an essential
function of the immune system because it pro-
tects the mucous membrane of the child’s rhi-
nopharynx from various microbes that come
from the air during breathing. They gradually
increase to their maximum size at preschool
age. Adenoid hypertrophy can cause apnea in
children and recurrent infection [11].

The presence of adenoid vegetation in children
load the disease’s course and contributes
to an acute recurrent inflammatory state.
The obstruction of the posterior naris, nasal
breathing is disrupted, and congestive

176

Original research: Clinical sciences

phenomena are formed, leading to a delay of
the mucociliary clearance that contributes to
the microbes’ growth [2, 12].

The work aims to study the cellular and hu-
moral components of the immune system in
preschoolers with acute respiratory viral infec-
tions associated with adenoid vegetations.

Materials and methods

This study was described in accordance with
basic bioethical norms of the Declaration of
Helsinki made by the World Medical Association
concerning ethical principles on scientific and
medical research. The study was conducted in
accordance with the permission of the Ethics
Commission of Municipal non-profit enterprise
«Children’s Clinical Hospital of Saint Zinaida»
Sumy City Council, protocol No 6 of 12.09.19.
We have surveyed 59 children between the ages
of 3 and 7. The research was conducted based
on the Municipal Non-commercial Organization
“Children’s Clinical Hospital nhamed after Saint
Zinaida” of Sumy City Council. An otolaryngol-
ogist had consulted all children for confirmation
of diagnosis. The first group consisted of 22 pa-
tients diagnosed with an acute respiratory viral
infection (ARVI), the second one included 23
children with acute respiratory viral infections,
associated with adenoid vegetation, and the
control group had 14 apparently healthy chil-
dren who were divided by age and gender and
were under the supervision of a pediatrician.

The study of the immune system’s cellular
component was conducted according to an
initial review of the quality of CD3+-, CD4+-,
CD8+-, CD16+-, CD21+- lymphocytes by the
immunofluorescence technique with homoge-
neous antibodies in the blood serum. The study
of the humoral component of the immune sys-
tem was undertaken by determining the level
of indices of IgG, IgA, IgM by the radial immu-
nodiffusion technique (Mancini method) [13].

Statistical processing of the results was done
with the help of the EZR 1.41. The following
indicators were defined: mean (M), the error
of the mean (m), level of difference between
two means (confidence figure — p) [14].

Results
The average age of children in the control group
was 4.86 years old, in patients of group I - 4.95
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Table 1

State of the cellular component of the immune system
in children with acute respiratory viral infections, (M £ m)

Immunological index Group Il(n=22) Group IIz(n=23) Control gr:up (n=14)
50,2 + 1,09 51,3 + 1,62 48,7 £ 0,5
Lymphocytes, % p,,> 0,05 P, ,< 0,05
p,;> 0,05
46,15 + 0,63 50,09+1,05 56,04 £ 1,67
CD3+, % p,,<0,01 p,,> 0,05
p,,<0,001
39,2 + 1,49 40,18 + 1,59 35,2 + 1,11
CD4+, % p,,>0,05 P,,< 0,05
p, ;< 0,05
27,6 £ 1,46 26,39 £ 1,55 19,5 + 0,83
CD8+, % p,,> 0,05 P,,<0,01
p, ;< 0,001
36,09 £ 1,76 37,6 £2,0 34,2 +£ 1,82
CD16+, % p,,>0,05 P,,> 0,05
p,,>0,05
28,9 + 1,29 24,39 + 1,31 21,8 £ 0,88
CD22+, % p,,< 0,05 P,,< 0,05
p, ;< 0,001
Notes: p, , - the reliability of the difference between the indicators of the group I and the group II ,
p,.,— the reliability of the difference between the indicators of the group I and the control group ,
p,., — the reliability of the difference between the indicators of the group II and the control group.

years old and in group II - 5.13 years old, (p >
0,05). The distribution of children by sex was
as follows: the control group comprised 57% of
boys and 43% of girls, group I - 55% of boys
and 45% of girls, and II group - 56% of boys
and 44°% of girls, (p > 0,05). In the first group,
the acute period of the disease in patients was
characterized by an increase in the number of
CD4+- lymphocytes ((39,20 £ 1,49) %) com-
pared to the similar indicators of the control
group ((35,2 £1,11) %), (p < 0,05), (table 1).
In addition, patients from the first group have
significantly higher levels of CD8+- ((27,6 %=
1,46) %) and CD22+- lymphocytes ((28,9 +
1,29) %), compared to the similar indicators of
apparently healthy children ((19,5 £+ 0,83) %)
and ((21,8 £ 0,88) %) and as a result (p <
0,001). Beyond that, at the onset of disease in
patients with ARVI, a decreasing level of CD3+
cells ((46,15 £ 0,63) %) was determined com-
pared to the control group ((56,04 £ 1,67)) %,
(p < 0,001). However, increases of the lym-
phocyte count ((50,2 £ 1,09) %) and CD16+
cells ((36,09 £ 1,76) %) in patients from the
first group compared to the similar indicators
of the control group ((48,7 = 0,5) %) and
((34,2 £ 1,82) %) as the result, (p > 0.05)
were unreliable.

177

During the acute period of the disease in pa-
tients from the second group were defined sig-
nificant increase in lymphocyte concentration
((51,3 £ 1,62) %), CD4+- ((40,18 = 1,59) %)
and CD22+- cells ((24,39 £ 1,31) %) com-
pared to the similar indicators of the control
group, (p < 0,05). Simultaneously, in the blood
serum of patients with ARVI, associated with
adenoid vegetations, the CD8+- lymphocyte
count ((26,39 £+ 1,55) %) was higher compared
to the similar indicators of apparently healthy
children (p < 0,01). In patients from the sec-
ond group were determined an insignificant de-
crease of CD3+ cells ((50,09 £ 1,05) %) and
the increase of CD16+ cells ((37,6 £ 2,0) %),
(p > 0,05).

In patients with acute respiratory viral infections
associated with adenoid vegetation, the level of
CD3+- lymphocytes in the blood serum was
higher than the similar indicator of patients with
acute respiratory viral infections (p < 0,01).

The acute period of the disease in patients
with ARVI was characterized by a significant
increase of IgA ((0,95 = 0,01) g/I) and IgM
((0,84 £ 0,02) g/l) compared to the similar in-
dicators of virtually healthy children ((0,85 %
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0,02) g/l) and ((0,75 £ 0,02) g/l), as the re-
sult (p < 0,01), (table 2). Meanwhile, the level
of IgG ((11,05 £ 0,19) g/l) in the blood serum
in patients from the first group has increased
slightly, compared to the level of the control
group ((10,62 + 0,02) g/I), (p > 0,05).

In patients from the second group, the concen-
tration of IgG ((12,44 £ 0,27) g/l) significantly
increased at the onset of disease, compared
with the similar indicators of apparently healthy
children, (p < 0,001). Furthermore, in patients
with ARVI, associated with adenoid vegetation,
the levels of IgA and IgM have tended to de-
crease ((0,82 £ 0,02) g/I) and increase ((0,79
+ 0,01) g/l), as the result (p > 0,05).

A comparative analysis of the indicators of the
humoral component of the immune system in
patients from the second group showed a signif-
icant decrease in blood serum, the concentration
of IgA (p < 0,01) and IgM (p < 0,05), as well as
the increase of IgG (p < 0,001), compared to
the indicators of patients from the first group.

Discussion
A significant increase of CD4+-, CD8+-,
CD22+- lymphocytes in the blood serum

characterized the disease’s acute period in
both groups. Besides, patients in the first
group showed a significant decrease of CD3+-
lymphocytes and an increase of IgA and IgM,
compared to patients’ indicators from the
control group. Simultaneously, the second
group of patients had a significantly higher
level of total lymphocytes and IgG in peripheral

Original research: Clinical sciences

blood than children from the control group.
When comparing indicators being studied in
the second group, the level of CD3+- cell was
significantly higher, and CD22+- lymphocyte
counts, IgM, and IgG were substantially lower
than the similar indicators of the first group.

The reduction of CD3+- cells in the acute in-
fectious inflammation occurs through a patho-
gen’s action and may indicate immunoreactiv-
ity, which is first provided by subpopulations
of T- lymphocytes. During the immunologic
response and with increased production of cy-
totoxic cells at the disease heat, the number
of CD8+- lymphocytes increase [15].

The adenoids play a central role in the develop-
ment of upper respiratory tract infections and
the spread of infection from the adenoids to
other sites. In addition, insufficient immunity
against infection can lead to the development
of other diseases [16]. The increase of IgA and
IgM levels in the blood serum in children with
acute respiratory infections may indicate the
immune system’s activation in response to a
viral infection. However, patients with adenoid
vegetation and patients from the control group
had substantially identical indicators of IgA and
IgM, which may reveal immunological inertia
during the infection process [17]. Other stud-
ies in children with adenoid vegetations have
shown a decrease in serum IgA levels, which
may increase the susceptibility to infections.
The increase in the susceptibility of infection,
according to the authors, is directly caused by
a decrease in the IgA level. associated with a

Table 2

State of the humoral component of the immune system
in children with acute respiratory viral infections, (M £ m)

Immunological index Group I (n=22) Group II (n=23) Control group (n=14)
1 2 3
0,95 £+ 0,01
o, p,,< 0,01 0,82 =002 0,85 + 0,02
g/ p,_, < 0,001 237 Y
0,84 £ 0,02
oM, p,,<0,05 0,79 =001 0,75 + 0,02
a/ p,,< 0,01 Pas '
11,05 + 0,19
IgGII P, < 0,001 12'4‘Li0 %’0217 10,62 + 0,02
g/ p,,> 0,05 Paos ’
Notes: p, , - the reliability of the difference between the indicators of the group I and the group II ,
p,.,— the reliability of the difference between the indicators of the group I and the control group ,
p,_, — the reliability of the difference between the indicators of the group II and the control group.

178



Mpaui HTLI MeanyHi Hayku
2021, Tom 65, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2021, Vol. 65, 2

OpwuriHanbHi 4OCAIAXEHHS:: KNIHIYHI HAyKN

decrease in the number of cells secreting IgA.
At the same time, immunity to viruses, bacte-
ria and other antigens decreases and increas-
es the likelihood of developing chronic sinusitis
[18]. Ben-Yaakov A and colleagues (2011) have
identified increased expression of CD14 cells in
submucosal, lymphatic follicles and interfollic-
ular layers of adenoids may be an important
factor in the development and persistence of
adenoids [19].

Thus, it can be concluded that the study of the
immune system at the time of adenoid vege-
tation in children is essential, as research in
recent decades has shown the broad benefits
of trained immunity for protecting the host,
but also permit potentially harmful effects in
immune-mediated and chronic inflammatory
diseases [20].

Considering that adenoids are constantly ex-
posed to the impact of viruses, bacteria and
allergens, they play an essential role in up-
per airway immunity as effectors of both the
adaptive immunity of the mucosa and sys-
temic type. Due to their immunological func-
tion and specific location, adenoids are con-
sidered reservoirs of viruses and bacteria.

Original research: Clinical sciences

Therefore, repeated infections can contribute
to hypertrophy [21].

This problem’s further research we see in a
more detailed analysis of immune biomarkers
of protection and inflammatory activity in
children of different age groups with acute
respiratory viral infections, associated with
adenoid vegetations. Consequently, it will give
us new opportunities for optimizing patient
treatment with this pathology. In conclusions:
Preschool-aged patients with acute respiratory
viral infections in the acute period of the
disease have shown a significant decrease of
the CD3+- lymphocyte level and an increase in
CD4+-, CD8+-, CD22+- lymphocytes, IgA and
IgM. In patients with acute respiratory viral
infections associated with adenoid vegetation,
at the disease’s heat was defined a significant
increase in total lymphocytes, CD4+-, CD8+-,
CD22+- cells and IgG. In patients with acute
respiratory viral infections, associated with ad-
enoid vegetation, the level of CD3+- cells was
significantly higher, and at the same time, the
level of CD22+- lymphocytes, IgA, IgM, and
IgG was considerably lower compared to the
similar indicators of patients with acute respi-
ratory viral infections.

10.
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