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LIMTOKUHbI KAK MPEAUKTOPbI KUNLLEYHOU METAMJIA3UMA
XENYAKA
MaTtseeBa JI.B.

DI'EOY BO «Hayuonanvhutil uccaedosamensckuii Mopoosckuil eocydapcmeeHHblil yHugepcumem umenu
H.II. Ozapésa», e. Capanck, Pecnybauxa Mopodosus, Poccus

Pesiome. B ocHOBe 3a00J1eBaHUIA TaCTPOAYyONEHAIBLHOM 30HbI JIEXKUT BOCIAIUTENbHBIN Mpoliecc Ha (hoHe
U3MEHEeHUI MyKO3aJIbHO MUKPOOUOTHI. XpOHU3ALMsI BOCIIAJCeHUST CIM3UCTON 000JIOUKHM XKeJlydKa pa3BU-
BaeTCs U MojaepKuBaeTcs ImyreM UHAyKuuu Helicobacter pylori 1 ApyruMu MUKpPOOPraHU3MaMU CEKpELUU
BIUTEIUOLUTAMU U UMMYHOLIUTAMU KaK TPOBOCHATUTENbHBIX, TaK U MIPOTUBOBOCTIAIUTEbHBIX LIUTOKU-
HOB. B ycioBusix 1mc61o3a 1 UMMYHHOM AUCPETYJISILIUU KeJTYIOUHbINA 3MUTEINN MOXKET YITOA0OSITHCS TOH-
KOKUIIIEYHOMY WJIM TOJIcTOKUIIeYHOMY. Llenbio paboThl cTajio onpeaejieHue JUarHoCTUYECKONH U ITPOTHO-
CTUYECKOM LIEHHOCTU LIMTOKUHOB TIPY KMIIEYHON MeTarja3nuu KeJayJIouYHOIro SMUTeIHsI.

IIpu nHpopmMupoBaHHOM corjlacuu 204 G0JbHBIX C 00OCTPEHMEM XPOHUYECKOTO racTpuTa, SI3BEHHOI
00JIe3HU XKeayaKa, MoJUNOo30M Xeayaka U 40 310poBbIX JOOPOBOIbLEB MPOBOANIN 3a00p racTpOOUOIITATOB
npu 330 aroracCTpoayoAeHOCKOIMUHU (711 TUCTOJIOTMYECKOT0 U MUKPOOMOJIOTUYECKOTO UCCASIOBaHUS), S M
BE€HO3HOI1 KPOBU C OTJIeJI€HUEeM ChIBOPOTKU (/11 UMMYHOMEepMeHTHOro aHaau3a). CbIBOpOTOYHbIE YPOBHU
LUTOKWHOB UCCAEA0BaAIN TBepAoda3zHbIM UMMYHOPEPMEHTHBIM MeTogoM. [Ipu craTucTuueckoii oopadoT-
Ke pe3yJIbTaTOB BbIYUCISIJIM YYBCTBUTEIbHOCTh, CIEM(PUUHOCTh MOKa3aTeseit, ypaBHeHHUS JOTUCTUUECKO
perpeccuu, CTpOWIM XapaKTeprUCTUIYECKUE KPUBBIE C OTpeNieIeHMEeM MHIEKCa COMIACOBAHHOCTU MOAEHU IO
rioiany moa kpusbiMu (AUC).

IIpu rucTonornyeckom UcciaeaoBaHUM racTpoOMOINTAaTOB MPU3HAK TOHKOKUILIEUHOU MeTaria3uu ObLId
oGHapyxkeHbl Y 61 (29,90%) 6osibHOrO, TOJICTOKMIIEYHON — v 40 (19,61%), OTCYyTCTBOBAIN Y KIMHUYECKH
310pOBBIX 100poBoJIbLeB. Hanboabiass 4yBCTBUTEIBHOCTD MTPU TOHKOKUILIEYHOUN MeTarja3uu oTMevaaach
y unrepJieiikuna (IL)-6, IL-4, spurponnoatnna (EPO), TymopHekpoTusupytoiiero dakropa (TNF)a, IL-18,
¢akTopa pocta sHgorenaust cocynoB (VEGF), unrepdepona (IFN)o, mpu TOJCTOKUILIEYHON MeTaIria3uu —
y peuentopHoro aHtaronucta IL-13 (IL-1ra), 1L-8, EPO, IL-18, MOHOLIMTapHOTO XeMOATTpPaKTaHTHO-
ro nporeuna (MCP)-1, VEGEF, IFNa, IL-1p, IL-6, 1L-17. OGmuM Npu3HAKOM cTajio yBeindeHue 1L-6,
EPO, IL-18, VEGEFE, IFNa, KocBeHHO ¢ y4eToM (PpyHKLIMOHAJILHON aKTUBHOCTU LIMTOKMHOB yKa3bIBalolllee
Ha MUKPOOHYIO KOHTAMUHALIMIO XeJIyJAKa, TKAHEBYIO TUIIOKCHUIO C aKTUBALIME aHTMOTeHe3a, MOATBepKaas
ATANHOCTh KUIIIEUHOI MeTaIla3uu B KaHLeporeHese xeayaka. Hanbosblias crieliu@uuHOCTb MPU TOHKO-
KMIlleyHOoI MeTaruia3uu otMedanach y IL-103, IL-1ra, IL-8, IL-17, IL-2, IL-10, nmpu ToJICTOKMIIIEYHOI MeTa-
mnaszuu —y [L-18, IFNa, IL-4, MCP-1, VEGE Ilpu ToHkokuineuyHoii metaria3uu nHreppaj AUC 6osblie
0,7 onpenensuica y IL-2, 6ombiue 0,65 — y VEGF, nipu TosicTokuieyHoi MeTaruiazuu 6osbiie 0,91 —y I11L-18,
VEGE MCP-1, IFNa, 1 umen ypoBeHb 3HauuMocTH < 0,001. IToayyeHHBIE TPOrHOCTUUECKME MOIEU pa3-
BUTUSI KMILIEUHOI MeTaria3uu xenyaka, cyas no AUC, umenu ouyeHb xopoiuee (Tadia. 2, ¢opmyia 1) u or-
JUYHOE KauyecTBo (Tab. 2, 3, popMyJibl 2-11), 4To NOATBEPKAAJIOCH BBICOKMM MPOLIEHTOM BEpHO KjlacCuU-
LIMPOBAHHBIX MPU3HAKOB MeTarjaa3nuu.
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OmnpenesnieHre CbIBOPOTOYHBIX IIUTOKWHOB MPU KUIIEYHOU MeTaria3uu KeJIyTOYHOTO STIUTETUS SIBISIECT-
CSl TUAaTHOCTUYECKU U TMTPOTHOCTUYECKU LIEHHBIM, CJIEIYeT UCTIONb30BaTh IS pAHHEU TMarHOCTUKMU TIpepa-
KOBBIX COCTOSTHUH keJtynkKa Kak nzoaupoBaHHo (IL-2, VEGF), Tak u B KoMOMHa1IMU MOKa3aTesIei COrjiacCHO
paccCYUTaHHBIM YPaBHEHUSIM JIOTUCTUYECKOMN PErpecCcum.

Knrouesuie cnosa: unmepaeilkun, unmepgepoH, MOHOUUMapHslil xemomakcuueckuii npomeut, Helicobacter pylori, kuweunas
Memanaasus, Hceay00ouHbLi Snumenuil, OUaeHOCMU4ecKas UeHHOCMb

CYTOKINES AS PREDICTORS OF INTESTINAL METAPLASIA
OF STOMACH
Matveeva L.V.

National Research Mordovia State University, Saransk, Republic of Mordovia, Russian Federation

Abstract. An inflammatory process accompanied by the changes in mucosal microbiota is underlying the
gastroduodenal diseases. Chronic inflammation of gastric mucosa is developed and supported by secretion
of pro-inflammatory and anti-inflammatory cytokines by epithelial cells and immune cells induced by
Helicobacter pylori and other microorganisms. Under the conditions of dysbiosis and immune dysregulation,
gastric epithelial layer becomes like intestinal or colonic epithelium. The aim of this work was to determine
diagnostic and prognostic value of cytokines in intestinal metaplasia of gastric epithelium.

204 patients with exacerbation of chronic gastritis, gastric ulcer, gastric polyposis and 40 healthy volunteers
were included into the study, under their informed consent. The gastric biopsies were sampled by means of
esophagogastroduodenoscopy (for histological and microbiological examination), along with drawing 5 ml of
venous blood with serum separation (for enzyme immunoassay). Serum cytokine levels were studied by solid-
phase enzyme immunoassay. In statistical evaluation of the results, we have calculated sensitivity, specificity
of indexes, logistic regression equations, characteristic curves were built with the definition of the index of
consistency of the model by the area under the curves (AUC).

Histological examination of gastric biopsies showed features of intestinal metaplasia in 61 patients (29.90%),
colonic metaplasia was found in 40 cases (19.61%), being absent in healthy volunteers. The greatest sensitivity
of intestinal metaplasia was observed for plasma levels of interleukin (IL)-6, IL-4, erythropoietin (EPO),
tumor necrosis factor (TNF)a, IL-18, vascular endothelial growth factor (VEGF), interferon (IFN)a levels;
in colonic metaplasia, for receptor antagonist IL-1p (IL-1ra), IL-8, EPO, 1L-18, monocyte chemoattractant
protein (MCP)-1, VEGEF, IFNa, IL-1pB, IL-6, IL-17. An increase in IL-6, EPO, IL-18, VEGF, IFNa were
also common, thus indicative for changed functional activity of cytokines due to microbial contamination of
gastric mucosa, tissue hypoxia with activation of angiogenesis, confirming a transition of intestinal metaplasia
to gastric carcinogenesis. The greatest specificity in intestinal metaplasia was observed for IL-1p3, IL-1ra,
IL-8, IL-17, IL-2, IL-10; in colonic metaplasia, for IL-18, IFNa, I1L-4, MCP-1, VEGE In the intestinal
metaplasia, the AUC interval was higher than 0.7 for IL-2, higher than 0.65, in VEG; in colonic metaplasia
> 0.91, for IL-18, VEGE, MCP-1, IFNa, having a significance level of < 0.001. The obtained prognostic
models of intestinal metaplasia of gastric epithelium, according to the AUC index, had very good (Table 2,
formula 1) and excellent quality (Table 2, 3, formula 2-11), confirmed by a high percent of cases which were
correctly classified of metaplasia.

Determination of serum cytokines in intestinal metaplasia of gastric epithelium is of diagnostic and
prognostic value, and should be used for early diagnosis of precancerous conditions of the gastric mucosa,
both as single indexes (IL-2, VEGF), and combined indicators, according to the calculated logistic regression
equations.

Keywords: interleukin, interferon, monocyte chemotactic protein, Helicobacter pylori, intestinal metaplasia, gastric epithelium,
diagnostic value

Introduction developed and supported by induction of Helicobacter

At the heart of the diseases of the gastroduodenal pylori and other microorganisms of secretion of
zone there is an inflammatory process against the epithelial cells and immune cells as pro-inflammatory

background of changes in the mucosal microbiota [1, and anti-inflammatory cytokines [2-5]. In conditions
4]. The chronic inflammation of the gastric mucosa of dysbiosis and immune dysregulation gastric
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epithelium is like intestinal or colonic — metaplasia.
Given the high prevalence and mortality of gastric
cancer, the study of cytokine profile in intestinal
metaplasia of the gastric as a precancerous change in
the gastric mucosa is very relevant.

The aim of the work was to determine the
diagnostic and prognostic value of cytokines in
intestinal metaplasia of gastric epithelium.

Materials and methods

With the informed consent of 204 patients with
exacerbation of chronic gastritis, gastric ulcer,
gastric polyposis and 40 healthy volunteers, the
sampling of gastrobiopaths was carried out with
esophagogastroduodenoscopy (for histological and
microbiological examination), 5 ml of venous blood
with serum separation (for enzyme immunoassay).

Serum cytokine levels interleukin (IL)-1pB, IL-2,
1L-4, IL-6, IL-8, IL-10, IL-17, IL-18, receptor
antagonist IL-1B (IL-1ra), interferon (IFN)a,
IFNy, tumor necrosis factor (TNF)a, monocyte
chemoattractants protein (MCP)-1, granulocyte-
macrophage colony stimulating factor (GM-CSF),
erythropoietin (EPO), vascular endothelial growth
factor (VEGF) were studied by solid-phase enzyme
immunoassay with the use of reagent kits of CC
“Vector-Best” (Russia).

Statistical processing of the results was performed
on a computer using programs Microsoft Excel 7.0,
MedCalc Version 18.11. Calculate the arithmetic
mean, the error of the arithmetic average, the
significance of the differences in groups according
to Student’s criterion, sensitivity, specificity of
indicators, logistic regression equations, characteristic
curves were built with the definition of the index of
consistency of the model by the area under the curves
(AUC), use methods Backward and Stepwise. The
results were considered reliable at the significance
level (P) < 0.05.

Results and discussion

Changes in the gastric microbiota and serum
cytokine levelsin the examined patients were described
earlier [1-3].

Histological examination of gastrobiopsiej signs
of intestinal metaplasia was detected in 61 (29.90%)
patients, colonic — in 40 (19.61%), were absent in
healthy volunteers.

The diagnostic value of cytokine determination in
gastric metaplasia is presented in Table 1. Prognostic
value of cytokines in intestinal metaplasia of the
gastric described in Table 2, in the colonic metaplasia
of the gastric — in Table 3.

The greatest sensitivity in intestinal metaplasia
was observed in IL-6 (10 pg/ml), IL-4 (2-2.5 pg/ml),
EPO (> 8.8 mMe/ml), TNFa (> 6.2 pg/ml),
IL-18 (> 315 pg/ml), VEGF (> 246-260 pg/ml),

IFNo (> 8 pg/ml). In colonic metaplasia, greater
sensitivity was determined in IL-1ra (> 190 pg/ml),
IL-8 (> 10 pg/ml), EPO (> 12,8 mMe/ml), IL-18
(> 395 pg/ml), MCP-1 (> 238 pg/ml), VEGF
(> 350 pg/ml), IFNo (> 16 pg/ml), IL-1B (> 8 pg/ml),
IL-6 (> 6 pg/ml), IL-17 (> 8 pg/ml). Common signs
were an increase in IL-6, EPO, IL-18, VEGF, IFNa,
indirectly taking into account the functional activity
of cytokines indicating microbial contamination
of the gastric, tissue hypoxia with the activation of
angiogenesis, confirming the staging of intestinal
metaplasia in gastric carcinogenesis.

The greatest specificity in intestinal metaplasia was
observed in IL-1B (5 pg/ml), IL-1ra (126 pg/ml), IL-8
(7-10 pg/ml), IL-17 (> 14 pg/ml), IL-2 (> 15 pg/ml),
IL-10 (13-14 pg/ml), in colonic metaplasia — in
I1L-18, IFNa, IL-4 (> 5 pg/ml), MCP-1, VEGE

It should be noted that in case of intestinal
metaplasia, the significant level of IFNy (15-17 pg/ml)
exceeded the upper limit of normal values, as well as
the number of IFNa, TNFa, VEGE, IL-2, IL-17, in
case of colonic metaplasia was > 17 pg/ml.

In intestinal metaplasia, the AUC interval was
greater than 0.7 in 1L-2, greater than 0.65 in VEGE,
in colonic metaplasia greater than 0.91 in IL-18,
VEGE, MCP-1, IFNa, and had a significance level
of < 0.001.

The obtained prognostic models of intestinal
metaplasia of the gastric, according to AUC, had
very good (Table 2, formula 1) and excellent quality
(Table 2, 3, formula 2-11), which was confirmed by a
high percent of cases correctly classified of metaplasia.

Logistic regression equations for intestinal
metaplasia were successfully tested to predict colonic
metaplasia, with partial changes in the formulas
taking into account the sensitivity and specificity of
cytokines to improve the quality of prognostic models.

The diagnostic value of IL-8 (formulas 2-4, 6,
11) determines the contribution of neutrophilic
granulocytes to the development of intestinal
metaplasia of the gastric.

The combination of IL-2, IL-10 and IL-17 in
formulas 3, 4, 5 indirectly indicates the simultaneous
participation of different subpopulations of
T-lymphocytes-helpers in the pathomorphosis of
the gastric mucosa, which can be caused by dysbiosis
gastroduodenal zone, determined in patients [1].

Determination of serum cytokines in intestinal
metaplasia of the gastric epithelium is diagnostically
and prognostically valuable, should be used for early
diagnosis of precancerous conditions of the gastric
both in isolation (IL-2, VEGF), and in a combination
of indicators according to the calculated logistic
regression equations.
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