Scientific Journal «ScienceRise: Medical Science»

Ne 6(14)2017

UDC [616.98:578.835.12:579.842.15] — 053.2 — 078:612.017.1

DOI: 10.15587/2519-4798.2017.104687

ALTERATION OF BLOOD CYTOKINE CONTENT AT SHIGELLOSIS IN CHILDREN

WITH HELICOBACTER INFECTION
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YV 0ocniooicenni npedcmasneni pesynomamu oyinku emicny npo- ma nRPOMU3AnAILHUX IHMepieuKinié cupoeamxu
Kpogi dimell, X60pux Ha wueenvo3 ma ingikosanux H.pylori. Ompumani dani 6ioobpadicaioms cymmesuil 6niue
ingixysanns H. pylori na nokasnuku emicmy yumoxinié Kposi XOpux Ha Wueenbo3 K 8 20Cmpomy nepiodi, max i
Ha emanax paHuboi peKoHeaIecyeHyil, ma Modxicyms OYmu UKOPUCMAHE 0JisL ROOAIbULO2O0 800CKOHATICHHS mepanii

makKkux xeopux
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1. Introduction

Acute enteric infection rate in children is high up
to the present day [1, 2]. According to the data provided
by the World Health Organization, over the last years vi-
ral diarrhea is considered to be prevailing in the structure
of acute enteric infection. However, the rate of bacterial
pathogens, Shigella in particular, among the causative
agents of infectious diarrhea is still high [2, 3].

The course of shigellosis and its consequences are
known to depend on balanced action of pro-inflammato-
ry and anti-inflammatory interleukins (IL) characterized
by highly comprehensive functional activity. They are
primary mediators of pro and anti-inflammatory im-
mune responses, stimulators for formation and release
of a range of other secondary mediators; its number
in blood dramatically increases in patients in case of
inflammation, consequently plasmatic levels of interleu-
kins can serve as prognostic criteria of diseases outcome
[4]. At the same time, over time action of such proin-
flammatory cytokines as TNF-a, IL-1B and IL-4, which
control formation of local inflammatory reaction and
system clinical manifestations, reflects macroorganism’s
resistance level to some extent, which in its turn influ-
ences the course of disease [4, 5].

The combined action and balance between proin-
flammatory (TNF-a, IL-1B and others) and anti-inflam-
matory cytokines effects are supposed to be critical for
development and outcome of infection process as well
as to influence its severity and long-term prognosis. In
other words, they play a significant role in immuno-
pathogenesis of the disease and the concentration of
them in blood serum reflects immune reactions which
occur locally and/or in a consistent manner [6, 7]. A com-
bination of actions and balance between effects of
pro-inflammatory and anti-inflammatory cytokines are
considered to be critical for development and realization
of infection process [7].

IL-1B is a pro-inflammatory cytokine stimulat-
ing local and system response. It is a key element in
development and regulation of non-specific protection
and specific immunity as well as it is the first to be in-
volved into protective reaction of the body under action
of pathogenic factors [6, 8]. IL-1 initiates and regulates
inflammatory, immune processes, activates neutrophils,
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T- and B-lymphocytes, stimulates the synthesis of acute
phase proteins, other cytokines (IL-2, 3, 6, TNF-a), ad-
hesion molecules, procoagulants, prostaglandins. IL-1§
system effects include hypotension, fever, neutrocytosis,
thrombocytosis and production of acute phase proteins
[9]. Multifunctional pro-inflammatory cytokines include
tumor necrosis factor alpha (TNFa) inducing activation
of neutrophils and macrophages as well as chemotaxis.
The synthesis of growth factors (colony-stimulating fac-
tors), interferon-y, interleukins (IL-1, IL-8) prostaglan-
dins tends to increase in macrophages when exposed to
TNFa. Along with IL-1, TNFa induces the synthesis of
acute phase proteins by the cells of mononuclear phago-
cyte system of the liver. The role of TNFa and IL-1f in
the development of fever as pyrogens, which through the
bloodstream cross the blood-brain barrier and interact
with neurons of the hypothalamus thermoregulation cen-
ter, has been proved [10, 11].

One of the most principal anti-inflammatory bio-
logical regulators within multisystem cytokine network
of the human body is interleukin-4 (IL-4), which is pre-
dominantly produced by Th2-lymphocytes and mainly
facilitates suppression of production of TNF-a, IL-1f,
IL-6, IL-8 by monocytes/macrophages as well as de-
creased production of IL-2, IFN-y and prostaglandins by
activated macrophages and Thl-lymphocytes, resulting
in weakening of excessive influence of inflammation
mediators on the human body and simultaneous activa-
tion of humoral body response (increased IgE and IgG
secretion) [12, 13]. Like other components of cytokine
network, IL-4 is a principal factor for implementation of
different effector functions which are necessary to main-
tain cellular homeostasis. The IL-4 basic effector func-
tions consist in stimulation of naive ThO-cells and differ-
entiation of them in Th2-lymphocytes with simultaneous
suppression of Thl-cells. Dysregulation of cytokine-me-
diated mechanisms of cooperation of T-lymphocytes is
considered by some scientists as the cause of more severe
course of infectious diseases, especially those, that are
accompanied by unfavorable outcome [14, 15].

2. Case presentation
In recent times scientists place greater focus on
specific changes in the course of acute enteric infection
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and especially shigellosis in children [14]. Undoubtedly,
it can result from a range of factors influencing a child’s
body: changes of microorganisms’ features, family his-
tory, ecological changes, present comorbidity and others
[11, 14]. One of the factors affecting the course of shig-
ellosis can be infection of children with Helicobacter
pylori (H. pylori) and immune disturbances appearing as
a response to inflammation of the gastrointestinal tract
mucosa caused by H. pylori [16, 17]. Helicobacter infec-
tion is one of the most wide spread among population and
it is revealed in 25-80 % of world population depending
on age and social and economic level in one or another
region [18, 19].

Currently a high priority is placed on the pecu-
liarities of immunopathogenesis of diseases including
cases of complicated, long-term and chronic course of
intestinal infections, so they are extensively involved in
both experimental and clinical studies.

Therefore, the scientists stick to the opinion that
balanced action of proinflammatory and anti-inflamma-
tory cytokines is of great importance in immunopatho-
genesis of shigellosis, and concentrations of cytokines in
blood serum reflect immune reactions, that occur locally
or on the system level and thus can be applied for prog-
nosis of the course of infectious disease as well as for
long-term prognosis estimation [12, 13].

However, the response of cytokine system in shig-
ellosis infection was mainly studied due to experimental
models and only in specific clinical research [13]. The
data concerned with impact of Helicobacter infection on
intensity of production of pro- and anti-inflammatory
interleukins and, thus, on coordinated and early cytokine
response in patients suffering from shigellosis, have not
been found in the literature references available.

3. Aim of research

Assessment of levels of pro-inflammatory and
anti-inflammatory cytokines in shigellosis in children
infected with H. pylori.

Study of the peculiarity of the reaction of the
immune system in children infected with Helicobacter
pylori in shigellosis on the basis of assessment of levels
of pro- and anti-inflammatory cytokines of blood serum.

4. Materials and methods

The study enrolled 113 children aged from 3 months
to 3 years, who were hospitalized in Regional children’s
infectious discases hospital (Kharkiv) and diagnosed
with shigellosis. All children underwent additional ex-
amination aimed to detect presence of Helicobacter
infection. Presence of H. pylori in the stool was detected
by means of PCR technique and immunoenzymomet-
ric CITO TEST H.Pylori Ag. An assessment of IL-1p,
TNF-a and IL-4 of the blood serum was provided over
time for all children involved in pathological process
by means of enzyme-linked immunosorbent assay and
reagent kit produced by Vector-Best (Russia).

The children were divided into two groups: Group 1
(37-32.74 %) represented by patients infected with H. py-
lori and Group 2 (76—67.26 %) made up by patients

without laboratory markers of Helicobacter infection.
The groups were compared according to age (2.2+1.39
and 1.9£1.57, p>0.05), sex, premorbid background and
severity of shigellosis. In order to compare the content
of interleukins of blood serum under study, the control
group was made up by 30 apparently healthy children of
the same age (from 3 months to 3 years).

Statistical processing of the obtained data was car-
ried out by means of Excel and Statistica 6.0 applications.
Statistical analyses were performed using Student’s test.
A P value of <0.05 was considered significant.

5. Results

Estimation of the content of interleukins of blood
serum in patients with shigellosis in the acute period
(day 1-2 of the disease) and in the period of early conva-
lescence (day 5—7) was carried out (Table 1).

Table 1
Level of interleukins of the blood serum in patients in the
acute period of shigellosis (M+m, ng/ml)

Cootins | Gl | Croma | Coneo
IL-1B 11.07+£2.13"3 | 18.79+3.26%° 5.32+1.73
TNF-a 7.18+£1.23'% | 10.85+1.32%3 2,69+1.67

1L-4 3.53+1.37 4.64+1.23 2.06+0.94

Note: ! — significance of evidence in control group, p<0.05;
2 — significance of evidence in control group, p<0.001;

3 — significance of evidence between groups, p<0.05

In the acute period of shigellosis, specific features
of activated mechanisms of anti-infection protection are
observed in all children. The study of concentration of
pro-inflammatory IL-1B in blood serum has made it
possible to establish that in the acute period of the dis-
ease its level in patients of both groups was significantly
higher than that one in healthy children (11.07+2.13 in
comparison with 5.32+1.73 ng/ml, p<0.05 and 18.79+3.26
in comparison with 5.3241.73 ng/ml, p<0.001). In addi-
tion, dependence on present background infection was
observed: in the children of Group 2 the concentration
of IL-1B was 18.79+3.26 ng/ml and it was significantly
higher than that one in the patients of Group 1, namely
11.07£2.13 ng/ml (p<0.05).

At the peak of the disease, significantly increased
level of TNF-a in comparison with Control group
(7.18£1.23 in comparison with 2.69+1.67 ng/ml, p<0.05
and 10.85+1.32 in comparison with 2.69+1.67 ng/ml,
p<0.001) was observed, where the level of pro-inflam-
matory TNF-a of the patients of Group 2 was sig-
nificantly higher not only than the same indices of
healthy children (10.85+1.32 in comparison with 2.69+
+1.67 ng/ml, p<0.001), but also it was different from
the indices of Group 1 (10.85£1.32 in comparison 7.18+
+1.23 ng/ml, p<0.05).

Due to the study of IL-4 level in blood serum of
children with shigellosis, insignificant increase of the in-
dices in the acute period of the disease was established as
well as higher levels of IL-4 content in children without
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background infection in comparison with children infect-
ed with H. pylori were observed. However, in both cases
this difference was not significant (p>0.05).

Significant difference of IL-1f indices in blood
serum of the children of Group 1 and Group 2 (9.65+0.98
in comparison with 9.06+1.94 ng/ml, p>0.05) as well as
by comparison of the indices of Group 2 and Control
group (9.06£1.94 and 5.32+1.73 ng/ml, p>0.05) was not
revealed (Table 2).

Table 2
Level of interleukins of the blood serum in patients in the
period of early convalescence (M+m, ng/ml)

Cookes | Gl | G| Conel
IL-1B 9.65+0.98! 9.06+1.94 5.32+1.73
TNF-a 6.37+0.79! 5.55+1.13 2.69+1.67
1L-4 4.06+1.547 7.97+1.13%3 2.06+0.94

Note: ! — significance of evidence in control group, p<0.05;
2 — significance of evidence between groups, p<0.05;

3 — significance of evidence in control group, p<0.001

At the same time, like in the acute period, there
is a significant difference of IL-1pB levels (9.65+0.98 in
comparison with 5.32+1.73 ng/ml, p<0.05) between the
patients of Group 1 and Control group.

TNF-a level in the children without background
infection in the period of early convalescence of shig-
ellosis was not characterized by significant difference
with the indices of patients with shigellosis infected with
pylori (5.55+1.13 in comparison with 6.37+0.79 ng/ml,
p>0.05) and significantly did not differ from the indi-
ces of healthy children (5.55+1.13 in comparison with
2.69+1.67 ng/ml, p>0.05). It should be noted that in the
period of early convalescence, a substantial difference of
TNF-a content in children of Groupl and Control group
(6.37+0.79 in comparison with 2.69+1.67 ng/ml, p<0.05)
present since the peak of the disease, was revealed.

Not quite the same tendencies were established
when analyzing IL-4 levels. IL-4 content in blood serum
of children with shigellosis without background infection
in the period of convalescence turned out to be significant-
ly higher in comparison with apparently healthy children
(7.9741.13 in comparison with 2.06+0.94 ng/ml, p<0.001)
as well as with patients who were infected with H. pylori
(7.97£1.13 in comparison with 4.06£1.54 ng/ml p<0.05).
In children of Group 1, IL-4 content was lower than nor-
mal range, however, the difference was not significant
(4.06+1.54 in comparison with 2.06+0.94 ng/ml p>0.05).

6. Discussion
The obtained data are indicative of the fact that
in epy acute phase of shigellosis, both groups were char-

acterized by increased level of pro-inflammatory IL-1f,
TNF-a in blood serum, that corresponded to the findings
of the previous studies [5, 13], but in patients of Group 2
this increase was more substantial (1.7 times more) and it
was significantly different in comparison with patients of
Group 1 (p<0.05). This tendency has not been considered
in literature yet. When the disease was studied over time
in the children without background infection, rapid and
statistically significant decrease of pro-inflammatory
cytokines levels (p<0.05) was observed like in earlier
research [9, 13], while in the children infected with
H. pylori the increased level of pro-inflammatory cytoki-
nes was significantly persisting without substantial dec-
rease of these indices before convalescence period (p>0,05).

In the period of early convalescence, significant
increase of IL-4 content towards the indices of acute
period (p<0.05) was revealed in children without lab-
oratory markers of H. pylori. The same findings were
also provided by researchers [13]. In the period of early
convalescence, the children of Group 2 had significantly
higher (1.96 times more) levels of IL-4 of blood serum
in comparison with patients with background infection
(p<0.05). The absence of significant change of IL-4
content in children of Group 1 in different periods of the
disease (p>0.05) was estimated.

Therefore, in children with shigellosis, substantial
changes in the system of pro- and anti-inflammatory in-
terleukins are observed. Present infection with H. Pylori
has a great impact on the indices of content of pro- and
anti-inflammatory interleukins of the blood serum in pa-
tients with shigellosis in acute period of as well as at the
stages of early convalescence. The findings, which have
been obtained, make it possible to deepen the concept
of scientists concerned with immune pathogenic mecha-
nisms of development and course of shigellosis in children
infected with H. Pylori and afterwards can be the ground
for improvement of treatment provided for patients.

7. Conclusions

1. The course of shigellosis in young children in-
fected and noninfected with H. Pylori is accompanied by
different reactions of cytokine system.

2.In the acute period of shigellosis, significant-
ly increased content of IL-18, TNF-a is observed in
children along with more substantial increase of these
indices which is typical for children without background
infection with H. pylori.

3. In the period of early convalescence, in children
with background H. pylori infection, decrease of IL-1p,
TNF-a to physiological levels is not observed.

4. The course of shigellosis in children infected
with H. pylori is accompanied by unsubstantial increase
of pro-inflammatory IL-4 levels that can be indicative
of imbalance in the system of cytokine-mediated mecha-
nisms of inflammation regulation.
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