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OCOBEHHOCTU LUTOKUHOBOI'O NPO®UIIA KPOBU

NPU TACTPO330®ArEAJIbHON PEDTIIOKCHOM
BOJIESHM Y LUKOJIbHUKOB C FACTPUTOM U CEMEMHBIM
OTArOLLEHUEM NO A3BEHHON BONIE3HU

ITomeanosa T.B.'?, Bummerkos B.A.!, Axmermina T.H.!

! Hayuno-uccaedosamenvckuil uncmumym meduunckux npoonem Ceeepa — obocobaennoe noopaszoenerue OIBHY
«Dedepanvrvtii uccredosamenvckuil uenmp “Kpacrospckuii nayunotit yenmp Cubupckoeo omoeaenus Poccuiickoi
akademuu Hayk”», e. Kpacnospck, Poccus

2@I'BOY BO «Kpachospckuii 2ocyoapcmeentblil MeOUUyUHCKUI yHueepcumem umenu npogeccopa B.D. Boiino-
SAceneykoeo» Munucmepcemea 30pasooxpanenuss PO, e. Kpacuospck, Poccus

Pesiome. TacTtpoazodareanbHas pedirokcHas 6ose3Hb ('OPbB) npencrapisier coboit pacripocTpaHeH-
HOE€ KMCJIOTO3aBUCUMOE 3a00JeBaHUE CPeaU HACEJICHUSI, B TOM YMCJIe JETCKOIro ¢ MYJbTH(haKTOpHUaIbHBIM
reHe3zoM. OHa, Kak 1 MHOTUE Ipyrue KUCA0TO3aBUCUMBbIe 3a0ojieBaHUs (sI3BeHHasi 00Jie3Hb 1 JIp.), acco-
LUMPOBaHa C CEMEIHON MpeapacIiooXXeHHOCThIO K 3a00jieBaHuI0. MITHTepec NpencTaBisieT U3ydeHUe poiu
OUTOKWHOB B PETYJISIIIMU ITATOJIOTUM B ASTCKOM BO3pacTe B 3aBUCHUMOCTH OT OTSITOIICHHOCTH CEeMEHOro
aHaMHe3a Mo sI3BeHHOMU 00Jie3HU. Llenb — oLleHUTh MoKa3aTeIu IUTOKUHOB B ChIBOPOTKE KPOBU IPU CeMeit-
HOM OTSITOIIICHNH 10 SI3BEHHOM 0O0JIe3HN Y IIKOJBHUKOB C TaCTPUTOM, accormupoBaHHbIM ¢ [OPB. B xone
HayyHOro uccjieaoBaHusl oocienoBaHo 142 pebeHKa C racTpOdHTEPOJOrMUYECKUMU XalobaMMu B BO3pacTe
7-17 net. Auarno3 «I'DPb» BeIcTaBsICS TIPU HAJIMYUU eXeHeIeIbHOM M3KOTH B COOTBETCTBUM C TJ100aTb-
HBIM KOHCEHCYCOM IIO TIATOJIOTUM Y JeTeid. Bcem ob6cieayeMbIM OBITa TIpOBeIeHa TaCTPOCKOITHS C B3ITUEM
OMOIICUITHOTO MaTepuaja U3 CIM3UCTOU Keayaka U MOPGOJIOTUISCKIM ITOATBEPKICHNEM Y HUX AUarHo3a
racTpUT B cooTBeTCTBNU ¢ CUIHECKOI KitTaccugukaineii. MetoagoM MMMYHOGEPMEHTHOTO aHAJIN3a TTOJTy-
YeHa KOHIICHTpalMsI IIUTOKUHOB B cbIBOpOoTKe KpoBu (IL-2, IL-4, IL-6, IL-8, 1L-10, IL-18, IL-1B, IFNa,
TNFa). I1pu cTaTucTUYecKOi 06paboTKe UCITOIb30BaINCh KpUuTepuu x> 1 ManHa—YutHu. McciaenoBanmst
0J100pPEHbBI TUUYECKUM KOMUTETOM M 10 Havajla UCCIeIoBaHUs MOJyYeHbl MH(POPMUPOBaHHbIE COTJIaCHUs Ma-
OUCHTOB U UX pomuTesieil. Pe3yabraTsl McciaemoBaHUS HE MOKa3add 3HAYMMBIX Pa3IMIUil KOHIIEHTPALIUN
LUTOKWHOB Y IIIKOJbHUKOB B 3aBUCUMOCTU OT Haiinuusi [OPB. ¥V ngereit ¢ ceMeiiHbIM OTSTOIIIEHUEM IO $13-
BeHHOI 601e3HU ['DPB omnpenensurack game (p = 0,054), 9T0, BEpOSITHO, SIBISICTCST CJISACTBUEM HAJIMIUS Y
HUX MTOBBILLIEHHOTO KUCI0TOO0Opa3oBaHus. OTMeUeHBI U3MEHEHHSI B IUTOKMHOBOM Mpoduie KpoBu. B Teue-
Hue 'DPB nipu oTsromieHnn 1mo sI3BeHHOM 001e3HU 0bUT0 yemiaeHue perukanuu 1L-4 (p = 0,027) u IFNa
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(p=10,001). YBenuuenue IFNa B kpoBu y aeteii ¢c 'OPb npu ceMeiitHOM OTSTroleHU 0YeBUIHO HATPaBJIEeHO
Ha yCUJIEHMEe MMMYHHBIX peaKIIUii ¢ yJacTHEM BCETO OpraHM3Ma Ha IMOBpEXIeHHEe. DTO 00YCIOBICHO €ro
GYHKIIMOHAJIFHOM POJIBIO — y9acTHe B UMMYHHOM OTBeTe. YcuileHne perummkannn 1L.-4, oueBumHO, obecrie-
YMBaeT YCWICHHE MeTa0OIMUEeCKNX, MMMYHHBIX IIPOIIECCOB B OpTaHM3ME, HAIIpaBJICHHBIX Ha oOecIIcueHe
ONTUMM3ALN TeUCHUsI PO EepPaTUBHBIX TIPOIIECCOB B CIM3UCTON IMHUIIIEBOAA B YCIOBUSIX ITOBBIIIIEHHOM
CEeKpEeLUH COJISTHOM KUCIOTHI B XKeayake. Takum oopa3oM, MPU OTITOILIEHUM CEMETHOTro aHaMHe3a MO SI3BEH-
HOIi 60JIE3HU Y IIKOJBbHUKOB C TACTPUTOM, acCOLlMUpOBaHHBIM ¢ ['DPB HabmonaeTcs nepexos psiga 3BEHbEB
nutokrHoBoi cetu (IL-4, IFNo) Ha cMCTeMHBIN YPOBEHb PETYJISILIUU.

Knrouesuie crosa: yumokuHst, demu, eacmpo3zoghazeanrvhas pearokcHas 604e3Hb, 2acmpum, 136eHHAs 001e3Hb, ceMeliHas
npeodpacnoNoNCeHHOCMb

FEATURES OF THE BLOOD CYTOKINE PROFILE

IN GASTROESOPHAGEAL REFLUX DISEASE IN
SCHOOLCHILDREN WITH GASTRITIS AND FAMILY HISTORY
OF PEPTIC ULCER

Polivanova T.V.2?, Vshivkov V.A.?, Akhmetshin T.N.?

@ Research Institute of Medical Problems of the North, Krasnoyarsk Science Center, Siberian Branch, Russian Academy
of Sciences, Krasnoyarsk, Russian Federation
b Krasnoyarsk State V. Voino- Yasenetsky Medical University, Krasnoyarsk, Russian Federation

Abstract. Gastroesophageal reflux disease (GERD) is a common acid-dependent disease among the
population, including children, with multifactorial genesis. It, like many other acid-dependent diseases
(peptic ulcer, etc.) is associated with a family predisposition to the disease. Of interest is the study of the role
of cytokines in the regulation of pathology in childhood, depending on the severity of a family history of peptic
ulcer disease. Aim: to evaluate the levels of cytokines in the blood serum in case of family history of ulcerative
diseases in schoolchildren with gastritis associated with GERD. In the course of a scientific study, 142 children
with gastroenterological complaints aged 7-17 years were examined. The diagnosis of GERD was made in the
presence of weekly heartburn in accordance with the global consensus on pathology in children. All subjects
underwent gastroscopy with taking biopsy material from the gastric mucosa and morphological confirmation of
their diagnosis of gastritis in accordance with the Sydney classification. The concentration of cytokines in blood
serum (IL-2, IL-4, IL-6, IL-8, IL-10, IL-18, IL-1B, IFNa, TNFa) was obtained by enzyme immunoassay.
During statistical processing, the x> and Mann—Whitney tests were used. The studies were approved by the ethics
committee and informed consents of patients and their parents were obtained prior to the start of the study.
The results of the study did not show significant differences in the concentration of cytokines in schoolchildren
depending on the presence of GERD. In children with a family burden of peptic ulcer, GERD was detected
more often (p = 0.054), which is probably a consequence of their increased acid formation. Changes in the
cytokine profile of the blood were noted. During GERD, with aggravation of peptic ulcer, there was an increase
in the replication of IL-4 (p = 0.027) and IFNa (p = 0.001). The increase in blood IFNa in children with
GERD with family burden is obviously aimed at enhancing immune responses involving the whole body to
damage. This is due to its functional role — participation in the immune response. Increased replication of IL-4,
obviously, provides an increase in metabolic, immune processes in the body aimed at optimizing the course
of proliferative processes in the esophageal mucosa under conditions of increased secretion of hydrochloric
acid in the stomach. Thus, when a family history of peptic ulcer is aggravated in schoolchildren with gastritis
associated with GERD, a number of links in the cytokine network (IL-4, IFNa) move to the systemic level of
regulation.

Keywords: cytokines, children, gastroesophageal reflux disease, gastritis, peptic ulcer, family predisposition
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Introduction

Gastroesophageal reflux disease (GERD) is a
common pathology in all age groups, which has a
multifactorial origin and is related to acid-mediated
diseases [3, 4]. The Ilatter explains the increase in
the prevalence and severity of esophageal lesions in
GERD in adults compared with children, which is
largely predetermined by the functional state of acid
formation in the population in age populations [6,
9]. In a number of studies, scientists emphasize the
close relationship between acid-dependent diseases
of the stomach, in particular, with peptic ulcer.
Such a close relationship between diseases is due,
according to researchers, to the presence of common
pathogenetic mechanisms in their development: the
presence of an imbalance of protective and aggressive
factors of the stomach and motor disorders of the
organ [5, 13]. Similarly, like any other diseases with
high acid production in genesis, they have a genetic
nature associated with a family predisposition to the
disease, which manifests itself already in childhood
and adolescence [2, 10].

Inthis context, ofundoubted interest is the question
of the role of regulatory mechanisms (cytokine link)
in the course of GERD in childhood and whether
there is an influence of family predisposition to peptic
ulcer on the formation of the disease. This issue has
not been studied in child populations.

The aim of this work was to evaluate the levels of
cytokines in the blood serum (I1L-2, 1L-4, IL-6, IL-8,
IL-10, IL-18, IL-1B, IFNa, TNFa) in case of family
history of ulcerative diseases in schoolchildren with
gastritis associated with GERD.

Materials and methods

The concentration levels of cytokines in the blood
of 142 children with gastroenterological complaints
were studied. All existing complaints and their
characteristics were recorded in the questionnaires.
In parallel, the questionnaire method collected data
on the presence of diseases of the gastrointestinal tract
in relatives (1-2 degrees of kinship) of the examined
children.

All schoolchildren underwent endoscopic exa-
mination of the digestive system (esophagogastro-
duodenoscopy) with the taking of biopsy material from
two sections of the stomach (antral, body). The biopsies
were placed in separate vials containing 10% buffered
formalin. Staining with hematoxylin-eosin and
Giemsa was performed, followed by a morphological
assessment of the state of the mucous membrane in
accordance with the Sydney classification [1, 12]. In
all cases, gastritis was morphologically confirmed.

The study does not include schoolchildren: less
than 7 years old and over 17 years old; in the presence

of acute inflammatory diseases during the last month;
with recrudescence of chronic diseases of other
organs; in the presence of functional insufficiency
of organs and systems of the body; in the presence
of allergic diseases; in the absence of morphological
signs of inflammation in the gastric mucosa; in the
presence of organic pathology of the stomach (peptic
ulcer, erosive gastritis).

The presence of GERD was determined based on
the global pediatric consensus definition of GERD
[11]. This nosology was registered in schoolchildren
with complaints of heartburn at least once a week.
Heartburn was considered as a feeling of discomfort
and/or burning behind the sternum.

The study of the cytokine profile of blood serum
(IL-2, IL-4, IL-6, IL-8, IL-18, IL-1B, IFNa, TNFa,
IL-10) was carried out using a set of reagents from
the company “Vector-Best” (Russia) for the ELISA
method. Direct preparation of biological material for
enzyme immunoassay included taking blood from
children with a volume of 5 ml. Next, the serum was
separated from the blood sample by centrifugation and
stored until the time of the study itself at a temperature
of -20 °C.

The study protocol complies with the ethical
principles of the Helsinki Declaration of the World
Medical Association (1964) and Article 24 of the
Russian Constitution. The Ethics Committee of
the Research Institute of Medical Problems of the
North (Krasnoyarsk) reviewed and approved the
plan and protocol of the scientific study (No. 9 dated
September 12, 2016). Written informed consents were
obtained from all examined patients prior to the start
of the study.

SPSS software, version 23.0 (IBM) was used
for statistical processing of the received scientific
data. The significance of differences was calculated
for qualitative features using the y? criterion; and
to compare the severity of quantitative traits, the
nonparametric Mann—Whitney U test was used for
unrelated samples. The data obtained were calculated
for samples that do not correspond to the normal
distribution of feature values and are described by the
median (Me) and interquartile interval (Qy,s-Q,7s)-
The significance level of differences in variables was
taken equal to 0.05.

Results and discussion

The results of the study did not show significant
differences in the cytokine profile in schoolchildren
with GERD in comparison with children with
other gastroenterological complaints (Table 1). It is
important that both groups of children were dominated
by those examined with functional diseases related to
other nosologies (dyspepsia syndrome, irritable bowel
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TABLE 1. INDICATORS OF CYTOKINES IN BLOOD SERUM IN CHILDREN DEPENDING ON THE PRESENCE OF

GASTROESOPHAGEAL REFLUX DISEASE

Gastroesophageal reflux disease + Gastroesophageal reflux disease —
Cytokine (n =42) (n =100) b
Me Q2 Q75 Me Qs Qs
IL-2 0.1 0.1 0.2 0.1 0.1 0.4 0.791
IL-4 15 0.8 2.0 1.2 0.6 1.8 0.304
IL-6 0.1 0.1 0.1 0.1 0.1 0.1 0.363
IL-8 16.4 0.1 73.9 17.4 0.1 89.6 0.985
IL-18 117.9 64.5 215.9 129.0 74.2 182.0 0.968
IL-1p 0.1 0.1 0.1 0.1 0.1 0.1 0.762
IFNa, 0.1 0.1 1.3 0.1 0.1 15 0.747
TNFa 0.1 0.1 0.1 0.1 0.1 0.1 0.621
IL-10 0.1 0.1 0.1 0.1 0.1 0.1 0.442

Note. n, number of children; p, level of significance.

TABLE 2. FREQUENCY OF GASTROESOPHAGEAL REFLUX DISEASE IN CHILDREN WITH A FAMILY HISTORY OF PEPTIC

ULCER DISEASE
Family history of peptic ulcer disease Gaitroesophageal reflux diS(:/jse
Yes (n = 57) 22 38.6
No (n = 85) 20 23.5
p 0.054

Note. n, number of children; p, level of significance.

syndrome, abdominal migraine, etc.). The absence of
differences obviously indicates a certain commonality
of dysfunction of regulatory systems, regardless of the
nosology of functional pathology.

In children with a family burden of peptic ulcer,
GERD was determined much more often (Table 2),
which is probably a consequence of their increased
acidity of gastric contents. In the presence of motor
disorders of the gastroesophageal region, this leads to
its damaging effect on the mucous membrane of the
esophagus, which leads to the occurrence of clinical
manifestations of heartburn.

The presence of a family predisposition to peptic
ulcer was associated not only with an increase in
the clinical manifestations of GERD, but was also
reflected in the cytokine regulation of the disease. In
particular, the course of GERD in the presence of a
family history of peptic ulcer disease was associated
with increased replication of both 1L-4 and IFNa
(Table 3).

The increase in IFNa replication (p = 0.001)
in the blood serum of children with GERD with a
family burden of peptic ulcer is obviously aimed at
enhancing immune responses involving the whole
body to damage. This is due to its functional role in
the body: participation in the immune response. At
the same time, the considered cytokine has not only
immunomodulatory and antiviral effects, but also
antibacterial activity due to the ability to induce the
activity of enzymes with antibacterial activity in the
damaged cell [8].

IL-4 performs a diverse function in the body:
it reduces macrophage activity; activates the
replication of such cytokines as TNFa, IL-6;
regulates proliferative processes [7]. Enhancement
of IL-4 replication (p = 0.027), obviously, enhances
various metabolic and immune processes in the
body, one of the main purposes of which is to
maintain homeostasis of proliferative processes
in the esophageal mucosa under conditions of
hyperproduction of hydrochloric acid in the
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TABLE 3. INDICATORS OF CYTOKINES IN BLOOD SERUM IN CHILDREN WITH GASTROESOPHAGEAL REFLUX DISEASE,
DEPENDING ON THE PRESENCE OF A FAMILY HISTORY OF PEPTIC ULCER DISEASE

Family
history L SeRo il p
of peptic | Cytokine (n* =22; n** = 20) (n* = 35; n** = 65)
ulcer
disease Me Q.5 Q,75 Me Q25 Qo5
1.1L-2 0.1 0.1 0.3 0.1 0.1 0.5 0.578
2. 1L-4 1.7 14 24 1.2 0.5 1.8 0.035
3.1L-6 0.1 0.1 0.1 0.1 0.1 0.1 0.869
4.1L-8 15.4 0.1 73.0 8.3 0.1 44.7 0.895
Yes 5.1L-18 132.1 66.6 213.5 113.0 79.1 149.6 0.442
6. IL-1pB 0.1 0.1 0.1 0.1 0.1 0.1 0.914
7. IFNa 1.1 0.1 1.9 0.2 0.1 1.5 0.200
8. TNFa 0.1 0.1 0.1 0.1 0.1 0.1 0.604
9.1L-10 0.1 0.1 0.1 0.1 0.1 0.1 0.672
10. IL-2 0.1 0.1 0.2 0.1 0.1 0.1 0.984
11.1L-4 1.1 0.1 1.9 1.2 0.6 1.8 0.427
12. IL-6 0.1 0.1 0.1 0.1 0.1 0.1 0.679
13. IL-8 16.4 0.1 91.7 21.6 0.1 89.8 0.996
No 14. IL-18 99.6 9.6 228.9 146.6 44.2 231.1 0.414
15. IL-1B 0.1 0.1 0.1 0.1 0.1 0.1 0.441
16. IFNo 0.1 0.1 0.1 0.1 0.1 1.3 0.142
17. TNFa 0.1 0.1 0.1 0.1 0.1 0.1 0.573
18. IL-10 0.1 0.1 3.7 0.1 0.1 0.1 0.143
1-10 0.832 0.293
2-11 0.027 0.915
3-12 0.865 0.770
4-13 0.712 0.638
p 5-14 0.562 0.306
6-15 0.142 0.184
7-16 0.001 0.097
8-17 0.172 0.269
9-18 0.500 0.483

Note. GERD, Gastroesophageal reflux disease; n, number of children; n*, number of children with a family history of peptic ulcer
disease; n**, number of children without a family history of peptic ulcer disease; p, level of significance.

stomach, which is characteristic of people with
family burden for peptic ulcer disease. In addition,
in children with a family history of peptic ulcer,
there was an increase in serum IL-4 in children with
GERD compared with children who did not have

clinical signs of GERD (p = 0.035).

Conclusion

When a family history of peptic ulcer is aggravated
in schoolchildren with gastritis associated with
GERD, a number of links in the cytokine network
(IL-4, IFNa) transition to the systemic level of
regulation.
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