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Pesiome. [1pu nunumpoBaHuu opranmusma dakrepueii Helicobacter pylori 3amycKaeTcsi IMTOKMHOBBIN Ka-
CKaJ, UTPalolI1ii KIIOUYEBYIO POJIb B MIPOrPEeCCUPOBAHUN XPOHUYECKUX BOCHATUTEIbHBIX U NECTPYKTUBHBIX
MPOLIECCOB B CIM3UCTON 00O0JIOUKE XKeayAaka. Takum o0pa3oM, MPOUCXOAUT CTUMYJISILIMS CEKPELUU 1IeJIOro
psiia LIUTOKMHOB, KOTOPhIE B CBOIO OYepeb CITOCOOCTBYIOT MPUBICUCHUIO UMMYHOKOMIETEHTHBIX KJIETOK,
Pa3BUTHIO BOCTIIUTENIbHBIX U3MEHEHU. OJTHAKO r'MNEepHpOAYKIIMS IIMTOKUHOB MOXKET IMPUBECTU K aTpodu-
yeckuM nzmMeHeHussM COZK 1 Kak ciiencTBue nepepoxkaeHue B pak xkejyaka. Takum od6pa3om, pojib IUTOKM-
HOB B IIPEIPAKOBbIX COCTOSIHUSIX HEOJTHO3HAYHA, C OAHOI CTOPOHBI, OHU aKTUBUPYIOT UMMYHHBIIA OTBET, Ha-
MpaBJeHHbBIN Ha JIMMUHALIMIO TTATOTeHa, C IPYTOii, CaMU CITOCOOCTBYIOT MPOrPECCUPOBAHUIO 3a00JIeBaHUSI.

B KoMITTeKCHOE KIIMHUKO-1a00paTOPHOE MCCIIeToBaHMEe ObLTM BKITIOUeHbBI 00JIbHBIE: 60 — C XpOHUYECKUM
ractputoM (XI'), 55 — ¢ xpoHuueckum arpodudeckum ractputom (XAI), 50 — ¢ pakom xkenynka (P2, I-11
cranuu, MOp(OJIOTUUECKUIT BapuaHT — ajieHoKapiimHoMa) 1 60 — KOHTpoJibHasl rpyrma. JuarHo3sl Bepudu-
LUPOBAIMCH COTJIACHO MEXIYHApOAHbIM U PoccuiickuM peKoMeHIalusIM U MOATBEePXITUCh JabopaTop-
HO-UHCTPYMEHTAIBHBIMU UCClieNoBaHUsIMU. Bce 0obHbIE ObUIM COMOCTAaBUMBI 110 T€HASPHO-BO3PACTHBIM
xapaktepuctukam (p > 0,05). ¥V Bcex 60sbHBIX BhISIBIsIUCH cienuduueckue 1gG k H. pylori. UccnenoBanue
OBITO 0HOOPEHO JTOKATBHBIM 3THUecKNM KomuTeToM @UIT KHII CO PAH (mmpotokon Ne 11 ot 11.11.2013),
cobJIIoauCh BCE ITUYECKUE TpeOboBaHMsI, O0JbHbIC TTOANMUCHIBATIU HOPMY MHGMOPMUPOBAHHOIO COTJIACUS
Ha yyactue. Y OOJbHBIX U JIUILl KOHTPOJBHOI IPYTIIbI MPOBOAUIICS OQHOKPATHBIN 3a00p KPOBU U3 JTOKTEBOM
BEHBI NP MOCTYIJICHUU B BAKyTEHHEPHI C TeITapuHOM.

VYposHu IL-2, IL-4, IL-8, TNF-a, unTepdepoHa-y B CBIBOPOTKE KPOBU OOJBHBIX U 3[I0POBBIX JIMI] OIpPEe-
JIEJISTU C TIOMOIIbIO METOJa UMMYHOMEPMEHTHOIO aHAIU3a C MCITOJIb30BaHEM HabOpOB pPeareHTOB MPOu3-
BoacTBa AO «Bekrtop-bect». Ctatuctnueckas o0paboTKa JaHHBIX IIPOBOANIACH C TIOMOIIBIO TTAKETOB IIPH-
KJIaaHbIX TIporpamm Statistica for Windows 8.0.

¥ Bcex 60onbHBIX ¢ H. pylori — accoummmpoBaHHbIMU 3a0oneBaHusIMU (XTI, XAI, P2XK) BeIsiBAsICTCST yBEIM-
yeHue nposocnanuTeabHbIX (IL-2, IL-8, IFNYy) co 3HauutenbHbiM pocToM IL-8 y Bcex 60abHbIX U [FNY nipu
P2K u mpotuBoBocnanuTeapHOro IMToKMHA (I1L-4) ¢ MaKCUMaIbHBIM 3HAYCHHMEM TIpH pake kerynka. OoHa-
pyxuBaetcs coueTaHHbI Thl- 1 Th2-omocpenoBaHHBI UMMYHHBINM OTBET C MAKCUMaJbHBIM HapylIeHUEM
LIMTOKMHOBOM peryisiiuu 1ipu P2K.

Karouesvie crosa: unmepaeiikunst, Helicobacter pylori, xponuueckuii eacmpum, Xponuueckuii ampopuueckull 2acmpum, pax
JcenyoKa, UMMyHUmMem
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Abstract. When the body is infected with the bacterium Helicobacter pylori, a cytokine cascade is launched,
which plays a key role in the progression of chronic inflammatory and destructive processes in the gastric
mucosa. Thus, the secretion of a number of cytokines is stimulated, which in turn contribute to the attraction
of immunocompetent cells and the development of inflammatory changes. However, hyperproduction of
cytokines can lead to atrophic changes in the gastric mucosa and, as a result, degeneration into gastric cancer.
Thus, the role of cytokines in precancerous conditions is ambiguous. On the one hand, they activate the
immune response aimed at eliminating the pathogen. On the other hand, they themselves contribute to the
progression of the disease.

The complex clinical and laboratory study included patients: 60 with chronic gastritis (CG), 55 with chronic
atrophic gastritis (CAG), 50 with gastric cancer (GC, stage I-II, morphological variant — adenocarcinoma)
and 60 — control group. The diagnoses were verified according to international and Russian recommendations
and confirmed by laboratory and instrumental studies. All patients were comparable in terms of gender and age
characteristics (p > 0.05). All patients had specific IgG to H. pylori. The study was approved by the Local Ethics
Committee of the FRC KSC SB RAS (protocol No. 11 dated November 11, 2013). All ethical requirements were
observed, and the patients signed the informed consent form for participation. Patients and persons of the control

group underwent a single blood sampling from the cubital vein upon admission to vacutainers with heparin.

The levels of IL-2, IL-4, IL-8, TNFa, interferon-y in the blood serum of patients and healthy individuals
were determined using the enzyme immunoassay method using reagent kits manufactured by JSC “Vector-
Best”. Statistical data processing was carried out using the Statistica for Windows 8.0 application package.

All patients with H. pylori-associated diseases (CG, CAG, GC) showed an increase in pro-inflammatory
(IL-2, IL-8, IFNy) with a significant increase in IL-8 in all patients and IFNy in gastric cancer and anti-
inflammatory cytokine (IL-4) with a maximum value in gastric cancer. A combined Th1 and Th2 is found — a
mediated immune response with a maximum violation of cytokine regulation in gastric cancer.

Keywords: interleukins, Helicobacter pylori, chronic gastritis, chronic atrophic gastritis, stomach cancer, immunity

Introduction

Currently, H. pylori infection is classified as a
carcinogen, and long-term persistence of infection
in the gastric mucosa initiates a cascade of patho-
genetic disorders from inflammatory changes to
atrophy and even metaplasia of gastric epithelial
cells [2]. The number of patients with diseases of the
stomach increases annually, while even in practically
healthy volunteers, infection of the gastric mucosa
with a pathogenic bacterium is found. All this
determines the relevance of studying this topic [1, 3,
4, 6]. The aim of our work was to compare the content
of cytokines and study the features of cytokine
regulation in chronic gastritis, chronic atrophic
gastritis and gastric cancer infected with H. pylori.
We assume that a common pathogenetic mechanism
caused by H. pylori infection will be revealed in
different pathogenetic diseases.

Materials and methods

A comprehensive clinical and laboratory study
included patients: 60 with chronic gastritis (CG),
55 with chronic atrophic gastritis (CAG), 50 with
stomach cancer (SC, stages I-II, morphological
variant — adenocarcinoma) and 60 — control group.

The diagnoses were verified according to international
and Russian recommendations and confirmed by
laboratory and instrumental studies. All patients were
comparable in terms of gender and age characteristics
(p > 0.05). All patients had specific 1gG to H. pylori.
The study was approved by the Local Ethics
Committee of the FRC KSC SB RAS (protocol
No. 11 dated November 11, 2013). All ethical require-
ments were observed, and the patients signed the in-
formed consent form for participation. Patients and
persons of the control group underwent a single blood
sampling from the cubital vein upon admission to
vacutainers with heparin.

The content of cytokines was determined in
blood plasma by enzyme immunoassay using a Mul-
tiskan FC (Thermoscientific) analyzer. Based on
the analyses, a database was compiled in Excel, and
statistical processing was carried out in the Statistica
8.0 program [5, 7, 8].

Results and discussion

In patients with CG, CAG and SC there is an
increase in the content of IL-2 compared with
the control group, with the maximum value of the
indicator in CG (Table 1). In patients of all the studied
groups, there is a significant increase in the median
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concentration of IL-8 compared with practically
healthy volunteers, with the maximum value of the
median parameter in SC. The median of the indicator
increases by about 20 times in all the studied patients.
In all patients, there is a significant increase in the
median content of IFNy relative to the control, 5
times in patients with CG and CAG and 8 times in
patients with SC.

Thus, in all patients with inflammatory changes in
the gastric mucosa (chronic gastritis), degenerative-
inflammatory processes (chronic atrophic gastritis)
and with metaplasia of epithelial cells of the gastric
mucosa (cancer of the stomach), an increase in the
content of pro-inflammatory cytokines (IL-2, IL-8,
IFNy) with a significant increase in IL-8 in all patients
and [FNy in stomach cancer.

The content of anti-inflammatory cytokine (IL-4)
was assessed in CG, CAG and SC. There is a large
increase in the median concentration of IL-4 in all
patients; the median content of IL-4 is approximately
increased by 13 times with a maximum level of IL-4 in
stomach cancer.

Thus, in all patients there is an increase in pro-
inflammatory and anti-inflammatory cytokines,
which indicates the activation of immune cells and
an imbalance in the cytokine regulation system. An

increase in the production of Thl and Th2 helper
cytokines indicates a combined Thl- and Th2-
mediated immune response in H. pylori-associated
diseases (CG, CAG, and SC).

At the next stage, the immune responses in CAG
were characterized depending on the severity of
atrophy relative to the control group, patients with
CG and SC. In general, regardless of the severity of
degenerative-atrophic changes in the gastric mucosa,
there was an increase in pro-inflammatory cytokines
(IL-2, IL-8, IFNy) and anti-inflammatory cytokine
(IL-4) relative to the control group, while there was
a tendency to increase medians of all indicators in
severe atrophy of the gastric mucosa.

When comparing the parameters in CAG
depending on atrophy relative to those in CG and SC,
no statistically significant changes in the parameters
of pro- and anti-inflammatory cytokines were ob-
tained, while the trend towards an increase in the
median of all cytokines in severe CAG versus CG
and in SC versus severe CAG remains. Taking into
account that all patients with CG, CAG and SC had
specific antibodies to H. pylori, in this case we regard
all conditions as H. pylori-associated diseases. The
inflammatory process in the cancer of the stomach is

TABLE 1. CONTENT OF CYTOKINES IN PATIENTS WITH CHRONIC GASTRITIS (CG), CHRONIC ATROPHIC GASTRITIS
(CAG), GASTRIC CANCER (GC) COMPARED WITH THE CONTROL GROUP (Me, Q,,5-Q; 7, Py.u)

. . Patients with Patients with Patients with . .
Contro_l group, Patlents_Wlth CG, CAG, CAG Pl 25 CAG PI < 25 ug/l, Patlents_Wlth GC,
. n =60 n =60 n =50
Indicator n =55 -50 pg/L, n =24 n=31
Me | Qy,5-Q,75 | Me Qy25-Qy 75 Me Qo25-Qo7s [ Me | Qy5-Qy7s Me Q25-Qy 75 Me | Qy55-Qo7s
TNFa | 0.54] 0.38-0.87] 0.67|0.44-0.93 | 0.78/0.56-1.30 | 0.7 [0.54-1.20 | 0.78] 0.56-1.30 | 0.76]0.45-0.95
(pg/mL)
IL-2 1.1 [050-3.05| 57 | 36-103 [ 49 | 38-95 [ 44| 38101 49| 3895 [52 | 3.0-87
(pg/mL) P, < 0.001 P;.; < 0.001 p,., < 0.001 p.; < 0.001 P, < 0.001
IL-8 21| 05-4.0 [405 | 75972 [38.1 | 5.5-87.3 [37.3| 4.2-85.6 [38.1 | 55-87.3 |41.1 [12.299.5
(pg/mL) P, < 0.001 P,.; < 0.001 P, < 0.001 P;.; < 0.001 P4 < 0.001
N 06 [0.22-4.00] 2.9 | 2240 |32 ] 2348 |[31] 1951 [32] 2348 |44 | 3369
Y .
(pg/mL) P12 < 0.001 Py < 0.001 P2<0001 | po<0001 | P<000%
P, = 0.02
IL-4 7.0 | 5.6-7.8 [86.8 | 76.8-103.5/91.4 |73.2-112.3|88.7 | 68.2-105.4|91.4 | 73.2-112.3[93.3 |68.6-122.1
(pg/mL) P, < 0.001 P..s < 0.001 P, < 0.001 P..s < 0.001 P4 < 0.001

Note. p,_,, statistically significant differences between the group of CG patients and the control group; p,.;, statistically significant
differences between the group of patients with CAG and the control group; p,_,, statistically significant differences between the
control group and the group of patients with CAG with a Pl level of 25-50 pg/L; p,_s, statistically significant differences between the
control group and the group of CAG patients with Pl < 25 ug/L; p,., statistically significant differences between the group of patients
with gastric cancer and the control group; p.,.s, statistically significant differences between the group of patients with CG and the
group of patients with CAG; p,_,, statistically significant differences between the group of patients with CG and the group of patients
with CAG with a Pl level of 25-50 pg/L; p,.s, statistically significant differences between the group of patients with CG and the group
of patients with CAG with Pl < 25 pg/L; p,.s, Statistically significant differences between the group of patients with CAG with a Pl level
of 25-50 pg/L and the group of patients with CAG with a level of Pl < 25 nug/L; p.., statistically significant differences between the
group of patients with chronic hepatitis and the group of patients with GC; p,_, statistically significant differences between the group
of patients with CAH and the group of patients with GC; p,., statistically significant differences between the group of patients with
CAH with a Pl level of 25-50 pg/L and the group of patients with GC; ps_s, statistically significant differences between the group of
patients with CAH with PI < 25 ug/L and the group of patients with gastric cancer;
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initiated by H. pylori, followed by other pathogenetic
changes, such as atrophy and metaplasia.

The criterion for inflammation according to a
clinical blood test is leukocytosis. We studied the
correlation relationships between leukocytosis
and indicators of pro-inflammatory and anti-
inflammatory cytokines in control, in chronic
hepatitis, CAG and SC. The following relationships
were obtained: in the control group, five to four
straight lines between the number of leukocytes
and the content of TNFa (r = 0.7; p = 0.05), IFNy
(r=0.76;p=0.01), IL-2 (r=0.84; p=0.015), IL-8
(r=0.88; p=0.02) and inverse with IL-4 (r = -0.64;
p = 0.03), which is natural, since pro-inflammatory
cytokines increase leukocytosis, anti-inflammatory
cytokine reduces the number of leukocytes. In
patients with CG and CAG, 4 direct correlations
are found: IFNy (CG —r=0.81; p=0.013, CAG —
r=0.69; p=0.04), IL-2 (CGr=0.8; p=0.015,
CAG — r=0.71; p = 0.02), IL-8 (CG — r = 0.82;
p=0.04, CAG —r=0.9; p=0.01) and inverse with
IL-4 (CG — r=-0.6; p = 0.05, CAG — r = -0.7;
p = 0.02), there is no connection with TNFa, and
with stomach cancer there are only 3: direct — I[FNy
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