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FEATURES OF CLINICAL MANIFESTATIONS
AND CYTOKINE REGULATION

IN GASTRITIS IN SCHOOLCHILDREN

WITH FAMILIAL PREDISPOSITION

TO THE PEPTIC ULCER DISEASE

Aim: To study the features of clinical manifestations and indicators of circulating cytokines in gastritis in schoolchildren with a family predispo-

sition to peptic ulcer disease.

Material and Methods: 3343 schoolchildren of 7-17 years old were examined in Siberia (Tyva, Evenkia, Aginsky Buryat National District, Kras-
noyarsk). 463 children with gastrointestinal complaints underwent esophagogastroduodenoscopy with biopsy of the gastric mucosa. In accordance
with the Sydney classification, the morphological diagnosis of gastritis and the presence of Helicobacter pylori was carried out. Blood serum was
also taken to determine the level of cytokines (IL-2, IL-4, IL-8, IL-18, IL-1B3, IFN-a, TNM-a) by ELISA. The studies were approved by the ethics
committee and the consent of the patients and their parents was obtained.

Results: Schoolchildren with family predisposition to peptic ulcer disease with gastritis more often have dyspeptic manifestations. It was found
that in children with a familial predisposition, gastritis proceeds with the involvement of the systemic level of cytokine regulation (expression of IL-4,
IFN-a). Moreover, in children with H. pylori infection, the cytokine regulation of the inflammatory process is specific (TNM-a expression).

Conclusion: The features of the course of gastritis in children with a familial predisposition to peptic ulcer disease have been established, and
they can be considered markers of the unfavorable course of the pathology.

Keywords: children; gastritis; peptic ulcer; hereditary predisposition; cytokines; DS; GERD.

The problem of diseases of the stom-
ach and duodenum in childhood does not
lose its relevance [7], which is largely due
to the lack of dynamics to reduce their
prevalence and weighting the course.
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The age of formation of the pathology of
the gastroduodenal zone in the majority
falls on the school and preschool peri-
ods of life, which is represented mainly
by gastritis [2, 5, 7], which is, with further
progression, the morphological basis of
diseases such as peptic ulcer (PUD).
YaB belongs to the category of multi-
factorial. The most unfavorable stage in
children, characterized by the growth of
the disease, is the period of schooling [1].
Familial predisposition to pathology also
has a pronounced negative effect on the
formation of ulcer [14]. Predisposition to
ulcer, as shown by numerous studies, is
based on the features of neurohumoral
regulation and morpho-functional char-
acteristics of the stomach, which have a
genetic basis. As such, an increase in the
formation of pepsinogen-1, an increase
in the mass of parietal cells and their hy-
persensitivity to gastrin, congenital defi-

ciency of mucus fukomucoproteins, and
a number of others are considered [3].
In recent years, the features of the cyto-
kine profile in persons with peptic ulcer
disease have been shown [10, 11]. The
participation of cytokines in the inflamma-
tory process is multifaceted: it is also the
regulation of intercellular and intersystem
interactions that determine the differenti-
ation and survival of cells, the functional
activity of proliferation and apoptosis [4].
There are features of the course of the
inflammatory process in the gastric mu-
cosa (GM), initiated by Helicobacter pylo-
ri (H. pylori) infection, which induces the
production of a number of cytokines. It
is known that IL-1, IL-6, tumor necrosis
factor (TNF) -a, TGF-B1, IL-17, IL-18, IL-
21 and IL-22 are actively involved in this
pathological process [19].

In persons with a family predisposition
to peptic ulcer disease, morpho-function-
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al features of the stomach and features
of regulatory mechanisms are created,
which create the prerequisites for a de-
crease in the level of the body's resis-
tance to the effects of adverse environ-
mental factors [9]. In such individuals, the
disease progresses faster to atrophy and
metaplasia [15]. In addition, they have
a higher risk of developing diseases for
which they have a predisposition. In this
regard, deviations in the course of the
disease in persons with a predisposi-
tion should be considered as prognostic
markers [6].

Aim: To study the features of clinical
manifestations and indicators of circulat-
ing cytokines in gastritis in schoolchildren
with a familial predisposition to peptic ul-
cer disease.

Material and methods. The research
was carried out in different regions of
Siberia in two stages. At the first stage,
a cross-sectional screening examination
was carried out with the collection of gas-
trointestinal complaints and anamnes-
tic data on the presence of peptic ulcer
disease in relatives of 1 and 2 degrees
of relationship in 3343 schoolchildren
aged 7-17 years (1502 boys and 1841
girls; junior schoolchildren 7-11 years
old - 1602; senior schoolchildren 12-17
years old - 1741). Examined in Tyva (Tur-
an, Saryg-Sep village) - 1535 children; in
Evenkia (Baykit village) - 842 children;
in the Aginsky Buryat National Okrug
(Aginskoe settlement) - 790 children. In
addition, similar data were obtained from
176 schoolchildren in Krasnoyarsk who
are being examined and treated at the
clinic of the Research Institute of Medical
Problems of the North for problems with
the gastrointestinal tract.

Then, by the method of random selec-
tion, groups of schoolchildren with gas-
troenterological complaints were formed,
who underwent endoscopic examination
of the upper gastrointestinal tract with
sampling of biopsies from the mucous
membrane of the antrum and the body
of the stomach for subsequent morpho-
logical examination. All children in Kras-
noyarsk also underwent endoscopic
and morphological examination of GM.
In total, instrumental examination with
morphological confirmation of the diag-
nosis of gastritis was carried out in 463
schoolchildren. The criteria for excluding
children from the study were: 1. the age
of the child under 7 and over 17; 2. the
presence of acute inflammatory diseases
during the last month; 3. the presence of
chronic diseases of other organs in the
acute stage; 4. functional failure of or-
gans and body systems. 5. the presence
of allergic diseases. 6) the absence of

morphological signs of gastritis.

The diagnosis of dyspepsia syndrome
was carried out in accordance with the
definition of the Committee on Function-
al Diseases of the World Congress of
Gastroenterologists (Rome V), which is
a complex of disorders including pain or
discomfort in the epigastrium, a feeling of
fullness in the epigastric region after eat-
ing, and early satiety. Clinically, two vari-
ants of its course were distinguished: 1)
epigastric pain syndrome; 2) postprandial
distress syndrome [13].

The diagnosis of gastroesophageal
reflux disease (GERD) in children was
made in accordance with the child's con-
sensus on pathology [8]. At screening,
the presence of weekly heartburn in the
subjects was taken as a diagnostic cri-
terion for GERD. Heartburn was under-
stood as a burning sensation in the ret-
rosternal region.

Endoscopic and morphological di-
agnostics of gastritis was performed in
accordance with the modified Sydney
classification [12, 17]. Morphological
evaluation of the presence and severity
of the inflammatory process in the gas-
tric mucosa included light microscopy of
biopsy sections after staining with he-
matoxylin-eosin. The degree of gastritis
activity was assessed by the intensity of
neutrophilic infiltration of the epithelium
and / or the lamina propria of the gastric
mucosa. Morphological diagnosis of He-
licobacter pylori (H. pylori) infection was
carried out after staining biopsy sections
according to Giemsa.

For the procedure of enzyme immuno-
assay (ELISA), a 5 ml blood sample was
taken from the subjects. The blood sam-
ple was centrifuged, the serum was sep-
arated and stored at -20 ° C. The concen-
tration of cytokines in blood serum (IL-2,
IL-4, IL-8, IL-18, IL-1B, IFN-a, TNM-a)
was determined using the standard test
systems "Vector-Best" (Novosibirsk).

In accordance with Article 24 of the
Constitution of the Russian Federation
and the Helsinki Declaration of the World
Medical Association (1964), all examined
children and their parents were familiar-
ized with the goals, methods and pos-
sible complications during the research
with the signing of informed consent to
participate before their inclusion in the
study.

Statistical processing of the results
was carried out using the SPSS version
23.0 software (IBM, Inc). The analysis of
the statistical significance of differences
in qualitative features was carried out us-
ing the - test with Yates' correction in the
presence of a feature in the group of less
than 10, and less than 5 - two-sided Fish-

er's exact test. The significance of differ-
ences in quantitative traits was analyzed
using the Mann-Whitney test. The results
of the study are presented for samples
that do not obey the normal distribution
law, median (Me) and interquartile range
(C25-C75). The statistical significance of
the differences in signs was assessed at
p<0.05.

Research results and discussion.
Undoubtedly, clinical manifestations are
one of the most important indicators of
the course of the disease. The study of
this issue showed that in schoolchildren
with a family predisposition for peptic
ulcer disease, there was an increase in
the frequency of complaints character-
ized as dyspepsia syndrome (Table 1).
Schoolchildren with a family predispo-
sition to peptic ulcer disease noted dys-
peptic complaints in 55.5% and 39.2%
(p <0.001) without predisposition. At the
same time, there was no predominance
of a specific clinical variant of the course
of dyspepsia. They had epigastric pain
in 28.0% compared to 18.3% in children
without family burden (p <0.001). As for
the postprandial variant of the clinical
course of dyspepsia, it was also more of-
ten present in the complaints of children
with a familial predisposition to ulcer: in
27.6% and in 20.9% in children without it
(p = 0.001). The formation of this variant
of dyspepsia is largely associated with
motor disorders of the gastrointestinal
tract. It should be assumed that several
leading links of pathogenesis involved
in the formation of the disease (acid,
changes in visceral sensitivity and mo-
tor disorders) increase in children with a
family predisposition to ulcer. A definite
confirmation of this is the increase in
the prevalence of GERD among school-
children with a familial predisposition, in
the formation and progression of which
similar pathogenetic mechanisms are
considered. The frequency of GERD was
13.4% among schoolchildren with familial
burden of ulcer and 7.7% in the absence
of it (p = 0.001).

As characteristics of the progressive
course of gastritis to the state of atrophy,
its activity is considered. This is espe-
cially true for children. An analysis of the
question of the association of hereditary
susceptibility to ulcer with gastritis activ-
ity in the surveyed contingent of Siberi-
an schoolchildren showed the absence
of such (Table 2). So high (2-3 degrees)
activity of antral gastritis had 48.4% of
children with a family predisposition for
peptic ulcer disease and 54.6% in its ab-
sence (p = 0.235). There was no increase
in the activity of gastritis in the body of the
stomach: in schoolchildren with a family
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Table 1

The frequency of clinical syndromes in the examined children, depending on the presence of a family predisposition

to peptic ulc

er disease

Predisposition to peptic ulcer p-level (significance of feature
Syndrome + (n=479) — (n=2864) differences)
n % n %
DS 266 55.5 1123 39.2 0.001
E Epigastric pain 134 28.0 525 18.3 0.001
E%)
- A
T
é’ Postprandial Distress Syndrome 132 27.6 598 20.9 0.001
o
GERD (weekly heartburn) 64 13.4 220 7.7 0.001

Note: GERD - gastroesophageal reflux disease; DS - dyspepsia syndrome.

Table 2

The activity of gastritis in the examined children, depending on the presence of a family predisposition to peptic ulcer disease

Predisposition to peptic ulcer level
Gastritis activity + (n=126) — (n=337) p
n % n %
1. 1st degree 65 51.6 153 454 0.235
Antral department
2.2-3 degree 61 48.4 184 54.6 0.235
3. 1st degree 44 72.1 186 71.0 0.859
Body

4.2-3 degree 17 27.9 76 29.0 0.859

p-level (significance of 1-2 0.614 0.017

feature differences) 3.4 0.001 0.001

predisposition of 2-3, the degree of activi-
ty was determined in 27.9% and 29.0% in
its absence (p = 0.859).

It is known that familial predisposition
to ulcer affects various regulatory mech-
anisms of the inflammatory process, in-
cluding the immune response. Cytokines
are largely involved in this. The study of
indicators of the cytokine profile in gastri-
tis in schoolchildren with a familial predis-
position to ulcer showed certain features.
For example, they showed IL-4 expres-
sion (p = 0.020) (Table 3). The function-
al parameters of the participation of IL-4
in the inflammatory process are diverse:
suppression of macrophage activity, the
production of a number of cytokines (in
particular TNF (tumor necrosis factor), IL-
6). It is known about the regulatory effect
of IL-4 on proliferative processes [4]. In
people with peptic ulcer disease, as well
as with a predisposition to the disease,
there is an imbalance in the protective and
aggressive factors of the stomach (local
level). And an increase in circulating IL-4,
obviously, should be regarded as the acti-
vation of a cascade of metabolic, immune
events in the body, aimed at ensuring the

optimization of proliferative processes in
GM. In addition, an increase in IFN-a was
noted in children with a familial predispo-
sition to peptic ulcer disease (p = 0.001).
It is a cytokine that functionally triggers
the body's immune responses to damage
[20]. IFN-a has not only antiviral, but also
immunomodulatory effect due to the ef-
fect on the expression of receptors of the
major histocompatibility complex (MHC).
In recent years, it has been shown that
IFN-a also has an antibacterial effect,

which is based on the ability of IFN-a to
induce in the affected cell the activity of
a number of enzymes with antibacterial
activity: in particular, indolamine-2,3- and
NO-synthetase [18]. Schoolchildren with
a history of ulcer disease showed a ten-
dency to transition to the systemic level
of cytokine regulation.

Among other established features of
cytokine regulation, there was one more:
differences in the expression of interleu-
kin 18, which was higher in schoolchil-

Table 3

Indicators of cytokines in blood serum in children with gastritis with a family
predisposition to peptic ulcer disease

Predisposition to peptic ulcer
Cytokines + (n=73) — (n=1006) P
Me Css Css Me Css Css

1.1L-2 0.1 0.1 0.5 0.1 0.1 0.1 0.108
2.1L-4 1.6 0.9 2.0 1.1 0.4 1.8 0.020
3.1L -8 16.4 0.1 73.9 13.5 0.1 82.8 0.652
4.1L-18 131.2 58.4 186.8 127.8 54.7 212.9 0.859
5.1L-1B 0.1 0.1 0.1 0.2 0.1 0.3 0.024
6. IFN-a 0.7 0.1 1.8 0.1 0.1 1.0 0.001
7. TNM-a. 0.1 0.1 0.2 0.1 0.1 0.1 0.203
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Table 4

Indicators of cytokines in blood serum in children with gastritis with a familial predisposition to peptic ulcer disease

and the presence of H. pylori

Predisposition to peptic ulcer
H.pylori Cytokines + - P
Me C, C Me C, C,
1.1L-2 0.1 0.1 0.5 0.1 0.1 0.1 0.234
2.1L-4 1.5 0.5 2.1 1.0 0.5 1.8 0.208
3.1L-8 22.6 1.4 86.4 18.6 0.1 91.2 0.487
H.pylori + (nPU+=31;nPU-=60)| 4.1L-18 124.6 38.9 194.9 138.1 82.7 227.3 0.445
5.1L-1B 0.1 0.1 0.1 0.1 0.1 0.4 0.051
6. IFN-a 0.5 0.1 1.6 0.1 0.1 1.1 0.017
7. TNM-a. 0.2 0.1 0.5 0.1 0.1 0.1 0.048
8.1L-2 0.1 0.1 0.4 0.1 0.1 0.1 0.249
9.1L-4 1.6 1.0 2.0 1.1 0.4 1.9 0.061
10. IL-8 8.3 0.3 74.3 7.6 0.1 84.5 0.575
H.pylori — (nPU+ = 36; nPU-=41) 11.1L-18 117.9 86.7 173.9 117.7 24.1 155.3 0.575
12.1L-1B 0.1 0.1 0.1 0.1 0.1 0.1 0.133
13. IFN-a 0.6 0.1 1.8 0.1 0.1 1.1 0.001
14. TNM-a. 0.1 0.1 0.1 0.1 0.1 0.1 0.337
1-8 0.976 0.929
2-9 0.445 0.807
3-10 0.369 0.641
-level (significance of feature
gifferen(cesg) 4-11 0.927 0.289
5-12 0.108 0.240
6-13 0.713 0.531
7-14 0.125 0.215

dren without a family history of peptic ul-
cer disease (p = 0.024). Increased levels
of IL-1B are observed in some infectious
diseases and inflammatory processes of
a non-infectious nature [16]. The patho-
physiological meaning of this needs to be
studied. Evaluating the results obtained
for the state of the cytokine profile and
the expression of some of them in gas-
tritis in schoolchildren with a burdened
family history of ulcer, a natural question
arises that the revealed changes could
be the result of different levels of H. py-
lori infection in children with and without
a predisposition to ulcer, which is the
primary cause of inflammatory process.
Consequently, the existing differences in
the expression of cytokines should reflect
to a greater extent the characteristics of
the inflammatory process in GM of infec-
tious genesis.

When analyzing the level of cytokine
expression in schoolchildren with con-
firmed H. pylori infection, peculiarities
were noted in the presence of familial ul-
cer problems (Table 4). In particular, the
expression of TNM-a (tumor necrosis fac-
tor), the main role of which is the induc-
tion of the inflammatory process. These
are the production of IL-1, IL-6 and TNF
itself, stimulation of the processes of ad-
hesion and antibody formation, participa-
tion in the redistribution of immunocom-
petent cells, etc. [4]. It is possible that

the systemic level of TNF expression is
involved in the redistribution of immuno-
competent cells from the peripheral blood
to the inflammation focus. In persons with
a family predisposition to ulcer, the local
level of protection of the gastric mucosa
is reduced. Under conditions of H. pylori
invasion, systemic defense mechanisms
are involved, including through TNF.

In addition, the replication of IFN-a,
noted in schoolchildren with a hereditary
predisposition, was observed both in the
presence of H. pylori infection and in its
absence. This emphasizes the dominant
role of genetic mechanisms in changes
in cytokine regulation. Regardless of the
presence of infection in children with a
familial predisposition to ulcer, replica-
tion of IL-4 persisted, but in the form of a
trend that was more pronounced without
the presence of H. pylori.

Conclusion. Thus, schoolchildren with
a family predisposition to ulcer have fea-
tures of the clinical and molecular man-
ifestations of gastritis. In such children,
the systemic level of cytokine regulation
increases, the functional orientation of
which is associated with the activation of
plastic processes and immune reactions.
In H. pylori-associated gastritis, they in-
crease the expression of cytokines as-
sociated with the induction of a systemic
immune response. Whereas there were
no changes in gastritis activity indicators

in children with a family predisposition to
ulcer.
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