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ABSTRACT

Background. The problem of gastric cancer remains unresolved throughout the world, while chronic atrophic
gastritis (CAQG) increases the likelihood of its development by 15 times. In the Russian Federation, the incidence
of gastric cancer (GC) is among the highest, with it prevailing among males. One of the leading mechanisms
in molecular pathology of membranes is lipid peroxidation (LPO). The severity of oxidative membrane damage
depends on concomitant diseases, contributing to emergence and progression of pathological processes and
development of cancer. Currently, the problem of LPO is unsolved in biological systems.

The aim of this study was to investigate the state of LPO and antioxidant defense system in CAG and GC.

Materials and methods. The parameters were studied in 45 patients with CAG and 50 patients with GC. The
control group included 50 practically healthy volunteers without gastrointestinal complaints, who did not have
changes in the gastric mucosa according to the fibroesophagogastroduodenoscopy (FEGDS) findings.

Results. In patients with CAG, an increase in malondialdehyde, superoxide dismutase, catalase, glutathione
S-transferase, and glutathione peroxidase was found in the blood plasma compared with the control group. In
patients with CAG, lipid peroxidation was activated, and the malondialdehyde level increased by 3.5 times
relative to normal values. At the same time, the body fought against oxidative stress by increasing the activity of
antioxidant enzymes, such as superoxide dismutase, catalase, glutathione S-transferase, and glutathione peroxidase.
All patients with GC showed pronounced oxidative stress in the blood plasma in the form of a 45-fold increase in
malondialdehyde. The activity of the main antioxidant enzyme superoxide dismutase was reduced in GC. Catalase
was activated, which indicated pronounced oxidative stress, significant damage to blood vessels, and massive
cell death. Glutathione-related enzymes (glutathione S-transferase and glutathione peroxidase) and the antioxidant
protein ceruloplasmin were activated, which also indicated significant oxidative stress and severe intoxication in
patients with GC.

Conclusion. Depending on the stage and type of cancer, an in-depth study of lipid peroxidation and factors of
the antioxidant defense system can be used to correct therapy and prevent cancer and can serve as markers of
progression and prognosis in gastric cancer.
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XapaKTepucTrKa npoueccoB MNONepoKCcMaanMm u pakTopoB CUCTEMbI
AHTUOKCUAAHTHOM 3aLLUTbI MPU XPOHUYECKOM aTPOPUYECKOM racTpuTte
U paKe xenypaKa

CmupHosa O.B., LlykaHoB B.B., CunakosB A.A., Mockanenko O.J1., EnmaHoBa H.l'.,
OsuapeHko E.C., Kacnapos 3.B.

Kpacnospcekuii nayyunwtii yenmp Cubupcrkoeo omoenenus Poccutickoti akademuu nayk (KHL] CO PAH),
Hayuno-uccredosamenvcruii uncmumym meduyunckux npooiem Ceeepa (HUHU MIIC)
Poccus, 660022, 2. Kpacnospck, yn. [lapmusana Kenesnsxa, 32

PE3IOME

AkTyansHOCTb. [Ipobnema paka xeryaka sSBISETCS HEPEIISeHHOI BO BCEM MHpE, IIPU 3TOM XPOHHIECKHH aTpo-
¢udeckuit ractpur (XAI') moBbIaeT BepoSATHOCTE €ro pa3Butus B 15 pa3. B Poccun moka3zarenn 3aboneBaemMo-
ctr pakoM xermyaka (PXK) — omxu M3 caMBIX BBICOKHX, My’KCKasi 3a001€BaeMOCTb 37ech nuaupyer. OqHuM n3
BEIyIINX MEXaHH3MOB MOJIEKYJISIPHOHM IAaTONOTHH MeMOpaH sBIsleTcs IepekucHoe okucnenne aunuaos (ITOJT).
BeIpaXeHHOCTh OKHCIUTENBHON AECTPYKINU MeMOpPaH 3aBHCHT OT COIMYTCTBYIOIINX 3a00IeBaHUH, CIIOCOOCTBYS
BO3HUKHOBEHHIO H NIPOTPECCHPOBAHUIO TTATOJIOTHIECKUX IPOIECCOB, PA3BUTHIO OHKOJIOTMIECKOTO 3a00JIeBaHus.
B nacrosimee Bpemst npo6iema [1OJ] siBisieTcst HepeleHHOH B OMOIOTHYECKUX CHCTEMAX.

HeJsbl0 HAaCTOSIIETO HCCNEAOBaHUS ABWIOCH n3ydeHue coctosHus [10J] u anTnokcumaanTHOM 3amuthl pu XA
u PXK.

Marepuasnl u MeToabl. 13yuyens! nokaszatenu y 45 naruentos ¢ XAI' u 50 6onpabix PXK. KonTponsHas rpymmna
npenacTaBieHa 50 IpaKTHUECKH 310POBBIMH J0OPOBOIBLIAMHU, HE HMEIOIIMMHU TaCTPOIHTEPOTOTHUECKUX HKAI00, Y
KOTOPBIX OTCYTCTBOBAJIM M3MEHEHHMS CIIM3UCTOI 00O0JIOUKH KelyKa Mo pe3yisTataMm (pudposzodaroracTporyo-
JIEHOCKOITHH.

PesyabTathl. Y 60ibpHBIX XAI' B Iu1azmMe KpoBH OOHApPYKUBAJIOCH YBEIMYCHUE MAIOHOBOTO JUANBICTHIA, aK-
TUBHOCTH CYHEPOKCHAIMCMYTa3bl, KATAIA3bI, TIyTaTHOH-S-TpaHCc(epaspl, [Ty TATHOHIIEPOKCH a3l OTHOCUTEIHLHO
KOHTPOJIGHOU TpyHIbl. Y G0NbHBIX XAl MPOUCXOIUT aKTHBAIMSI IEPEKUCHOTO OKHCIICHUS JIUITUIOB, YBEIHYCHUE
MAJIOHOBOTO JMANIBACTHIA B 3,5 pa3a OTHOCUTEIBHO HOPMAalbHBIX Belu4uuH. [Ipu 3TOM cam opranm3m Gopercs
C OKHCJIHTEIIFHBIM CTPECCOM, YBEIMYMBAS aKTHBHOCTh aHTHOKCHUIAHTHBIX (PEPMEHTOB (CYNEPOKCUIINCMYTA3bI,
KaTaJla3bl, TIIyTaTHOH-S-TpaHchepasbl, ITyTaTHOHIEPOKCHAA3kl). Y BeeX 00ibHBIX PXK B m1a3Me KpOBHU BBISBIISIICS
BBIPQYKEHHBIN OKUCIIUTENbHBIA CTpecC B BUE MOBBIMIEHUS B 45 pa3 MaJIOHOBOTO Jualibieruaa. AKTUBHOCTh OC-
HOBHOTO (pepMEHTA aHTHOKCHAHTHOH 3alHUTHI (CYyIIepOKCHIINCMYTa3bl) cHIkeHa pu PXK. AxkTuBHpoBaHa kaTa-
Jla3a, KOTOpasi CBUIETENIbCTBYET O BBHIPAXKEHHOM OKHCIMTEIBHOM CTpPECCE U 3HAUUTENILHOM MOBPEXKIEHUN COCY-
JIOB, O MacCOBOM KJIETOYHOM pacnajie. AKTHBHBI ()epMEHTBI TITyTaTHOHOBOTO 3BeHA (TIIyTaTHOH-S-TpaHc(epasa
¥ TIYTaTHOHIEPOKCHIa3a), AHTHOKCHIAHTHBIA OeloK (LepyJIoIUIa3MHH), KOTOPhIE TaKKe YKa3bIBalOT Ha
3HAYHUTEIBHBII OKHCIUTENBHBIN CTPECC U BRIPAKCHHBI MHTOKCHKAIMOHHBIN CHHIPOM y 60sbHBIX PXK.

3ak/04yenne. YriryOneHHOE U3y4eHHE MPOIECCOB MEPEKUCHOTO OKHUCIEHHUS JTUIHIO0B U (aKTOPOB CHCTEMBI aH-
THOKCHJAHTHON 3aIllUTHl B 3aBUCHMOCTH OT CTaJ{M OHKOIIPOLECCA M TUIIOB paka MOXKET HCIIOIb30BATHCS IS
KOPPEeKIIUHU Tepanuy U MPOPHIAKTHKA OHK03a00JeBaHMI, a Takke B KaUeCTBE MAPKEPOB MPOTPECCHPOBAHUS H
MIPOTHO3a paKa Kely/Ka.

KnroueBble ci10Ba: XpOHHYECKHUH TaCTPUT, paK JKEITy/AKa, XEMHIIOMHUHECIICHTHAsI aKTHUBHOCTb HEUTPO(DHIBHBIX
rpaHysIonnuToB, Bocrounas Cnbups.

KoHduuKT HHTEpecoB. ABTOPbI ACKIAPUPYIOT OTCYTCTBUE SBHBIX M IOTCHINATIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanueil HacTOsIeH CTaThU.
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Hcrounuk punancuposanus. [Ipoext «Pa3zpaboTka u BHEAPEHHE MPOTPaMMHOTO KOMIUIEKCAa CKPHHUHTA M PaH-
Hel IMarHOCTHKH paka >KeIy[AKa II0 TOKa3aTelsIM HMMYHHOH, MPOOKCHIAaHTHON 1 aHTHOKCHIAHTHOM CHCTEM JUTS
CHIDKEHHMS ITOKa3aTeNeil CMepPTHOCTH ¥ MHBATMIM3AIIMN HACEICHHsD) TIPOBECH Npu mojepskke KpacHospckoro

KpaeBoro (hoHIa HAyKH.

CooTBeTcTBHE NPUHIMNAM 3THKH. Bce ydyactHuku noanucanu uHdopmupoBanHoe coriacue. MccnenoBanue
ono0peHo JokanbHbIM 3THYecKkuM komureTroM OUI[ KHI CO PAH (mpotokon Ne 4 ot 02.08.2019).

[ nurupoBanusi: Cmupaosa O.B., Llykanos B.B., CunsikoB A.A., Mockanenko O.J1., Enmanosa H.I'., OBua-
penko E.C., KacnapoB D.B. XapakTepucTHKa IPOLECCOB JIUIIONEPOKCUIAINN U (AKTOPOB CHCTEMbI aHTHOKCH-
JTAHTHOM 3aIL[UTHI IPU XPOHUYECKOM aTpO(UIECCKOM TaCTPHUTE U PaKe KeNyAKa. Broaiemenb cubupckoil MeOuyuHbl.
2021; 20 (4): 63-70. https://doi.org/10.20538/1682-0363-2021-4-63-70.

INTRODUCTION

The problem of gastric cancer (GC) remains
unresolved all over the world, while chronic atro-
phic gastritis increases the likelihood of its deve-
lopment by 15 times. In the Russian Federation, the
incidence rate of GC is among the highest, with it
prevailing among men [1-3]. Low survival rates are
due to late diagnosis of a malignant disease and low
treatment efficiency at the end stages of the disease.
GC is characterized by regional variability; the dis-
ease is 2 times more common in the Far East, Eas-
tern Siberia, and the North of the European part of
Russia [4, 5]. One of the leading mechanisms in the
molecular pathology of membranes is lipid pero-
xidation (LPO). The severity of oxidative damage
to membranes depends on concomitant diseases,
contributing to the emergence and progression of
pathological processes and development of cancer.
Currently, the problem of LPO is unsolved in bio-
logical systems. According to the Correa cascade,
a precancerous condition of the stomach (chronic
atrophic gastritis) associated with Helicobacter py-
lori infection can advance to GC (adenocarcinoma)
[6-8]. Atrophic changes in the gastric mucosa trig-
ger membrane destruction, and produced reactive
oxygen species (ROS) contribute to oxidative da-
mage to tissues, enhancing lipid peroxidation in cell
membranes [9-11]. The role of toxic products of
LPO and free radicals in the development of chronic
oxidative stress and advancement of the disease to
GC is not excluded. Progression of the malignant
disease aggravates disorders in LPO and antioxidant
defense (AOD) systems, reduces tumor resistance
in patients with GC, and causes the emergence of
histotoxic hypoxia, disorders of tissue respiration,
and an increase in LPO products, closing the vicious
pathogenetic circle [12—14].

The aim of this study was to research the state of
lipid peroxidation and antioxidant defense systems
in chronic atrophic gastritis and gastric cancer.

MATERIALS AND METHODS

The parameters were studied in 45 patients with
chronic atrophic gastritis (CAG) and 50 patients with
gastric cancer (GC). The control group encompassed
50 practically healthy volunteers who did not have
gastroenterological complaints or changes in the
gastric mucosa (GM) according to the results of fi-
broesophagogastroduodenoscopy. The study was ap-
proved by the local Ethics Committee at the Federal
Research Center of the KSC SB RAS (Protocol No.
4 of 02.08.2019). All ethical principles imposed by
Art. 24 of the Constitution of the Russian Federation
and the Declaration of Helsinki by the World Me-
dical Association were observed in the study. Each
participant confirmed that they take part in the study
voluntarily by signing a voluntary informed consent
to participate in the study.

The diagnosis of CAG was verified according to
the clinical data, medical history data, fibroesoph-
agogastroduodenoscopy, and morphological exam-
ination of the mucous membrane of the greater and
lesser curvature of the stomach using the updated
Sydney System. Diagnosis of GC was carried out
by oncologists at Krasnoyarsk Regional Oncology
Dispensary, taking into account the full range of
instrumental and morphological examination. This
study included patients with GC associated with He-
licobacter pylori infection and adenocarcinoma as a
histological variant of the tumor.

The material of the study was venous blood
which was drawn from the cubital vein in the mor-
ning, from 8 to 9 o’clock, on an empty stomach,
upon admission of the patient to the hospital before
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the start of pathogen-specific therapy. The presence
of H. pylori was detected in all patients included in
the study by ELISA to determine the titer of specific
IgG antibodies to the H. pylori CagA antigen. If the
titer of antibodies to H. pylori corresponded to 30
EIU or more, it was assessed as a positive result. If
the antibody titer was less than 30 EIU, it was as-
sessed as a negative result.

In addition, for chronic atrophic gastritis, sero-
logical diagnosis was performed to determine pep-
sinogens in the blood serum. The diagnosis of severe
CAG of the gastric mucosa was made when the level
of pepsinogen-1 was less than 25 pg/l and the value
of the pepsinogen-1/pepsinogen-2 ratio was less than
3. The final diagnosis was always verified by the re-
sults of a morphological examination of the gastric
mucosa (GM).

In the blood serum, spectrophotometric methods
were used to determine the LPO-AOD parameters:
malondialdehyde, activity of glutathione S-transfe-
rase, glutathione peroxidase, superoxide dismutase,
catalase, and ceruloplasmin. The ratio of pro- and
antioxidant factors was used to calculate an integral
coefficient of individual oxidative stress assessment
(coefficient of oxidative stress — COS).

_ (DC,/DC,) x (KD and CT,/KD and CT,) x (TBA —
(SOD,/SOD,, x (GSH,/GSH,)) x (a.— tocopherol,/

COS

— AP,/TBA - AP))
a — tocopherol,/) x (retinol,/retinol, )

where i — the levels of the parameter in the examined
patients; n — the level of the parameter in the control
group. With COS> 1, the development of oxidative
stress was recorded.

Statistical analysis of the results was carried out
using the Statistica for Windows 8.0 (StatSoft Inc.,
USA, 2008) and Microsoft Excel, 2007 (Microsoft,
USA) software packages [15]. Nonparametric data
were determined: the median and the interquartile
range Me (C,, — C,,). Statistically significant diffe-
rences were established using the Mann — Whitney
test. The critical level of statistical significance when
testing scientific hypotheses was considered equal to
p <0.05.

RESULTS

We studied the features of LPO and AOD sys-
tems in the blood plasma of patients with CAG and

GC. The level of malondialdehyde indicated the se-
verity of oxidative stress in the blood plasma. The
products of LPO are opposed by the activity of an-
tioxidant enzymes (superoxide dismutase (SOD),
catalase, glutathione S-transferase, glutathione per-
oxidase) and the effect of the antioxidant protein ce-
ruloplasmin.

The median plasma concentration of malon-
dialdehyde in patients with CAG and GC increased
relative to the control group (Table). An increase in
the median concentration of malondialdehyde in the
plasma was found in patients with GC (adenocarci-
noma) compared with patients with CAG. Malon-
dialdehyde is considered the end product of LPO and
is a parameter of LPO processes triggered in cells by
free radicals and ROS. Malondialdehyde, being an
active compound, can react with proteins, carbohy-
drates, and nucleic acids, and the formed complexes
reduce their biological activity.

Lipoprotein particles (very-low-density lipo-
proteins (VLDL), low-density lipoproteins (LDL),
high-density lipoproteins (HDL)) are a necessary
component of LPO in the blood. Altered lipopro-
teins damage the endothelial lining of blood vessels,
contributing to the development of atherosclerosis.
A significant increase in MDA in the blood plasma
of patients with CAG and GC indicates excessive
formation of ROS, which become an altering factor
in the vascular endothelium.

The median plasma superoxide dismutase con-
centration increased in CAG patients in comparison
with the control group. In contrast, in the patients
with GC, a decrease in the median concentration of
superoxide dismutase was found compared with the
CAG. Superoxide dismutase is the most important
enzyme of the antioxidant defense system; at the
stage of one-electron oxygen reduction, it interrupts
the chain of free-radical processes at its inception
with the formation of a superoxide anion radical.
The extracellular SOD isoform is active in the blood
plasma. As a rule, an increase in its activity indicates
an increase in the number of free radicals and reac-
tive oxygen species in the intercellular fluid. Exces-
sive production of this enzyme is due to increased
activity of glial cells and fibroblasts.

The median concentration of catalase in the
blood plasma increased in the patients with CAG
and GC compared with the control group. Signifi-
cant catalase activity indicated damage to the endo-
thelium of blood vessels following oxidative stress.
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Table

Parameters of pro- and antioxidant systems in the blood plasma in patients with chronic atrophic gastritis and gastric cancer compared
with the control group, Me (C,-C.)

Parameter Control, n =50 (1) CAG,n=45(2) GC,n=50(3)
. . 5.24 (4.38-5.88) 56.35(32.46-101.74)
MDA, umol / 1 g protein 1.6 (0.96-2.24) p.,<0.001 P,.<0.001; p, < 0.001
204.41 570.5 (314-670.8) 235.2(133.7-462.27)

SOD, units / min / 1 g protein (151.05-250.32)

P,,<0.001 P,,<0.001

CAT, umol /s / 1 g protein 0.27 (0.16-0.39)

0.66 (0.42-0.71)
Pp,=0.03

0.87 (0.67-1.01)
p,,=0.02

GST, mmol / min / 1 g protein 41.3 (37.742.64)

70.6 (63.5-105.7)
p,,<0.001

83.5 (79.3-110.6)
p,,<0.001

GPO, umol / 1 g protein 105.9 (81.19-162.38)

177.5 (150.1-236.05)
p,,=0.007

168.6 (158.7-211.5)
p.,=0.05

CP,mg/1 192.5 (157.5-227.0)

375.8 (282.9-826.06)

149.6 (113.7-189.8) ,,<0.001; p, < 0.001

Note: statistically significant differences between the CAG patients and the control group —p |, between the GC patients and the control group —

P . between the CAG patients and the GC patients —p , ,

Catalase lacks an extracellular isoform, therefore,
its high activity in the blood plasma is due to mas-
sive cell death, which proves histodestruction in
CAG and GC.

Glutathione in the antioxidant defense system
acts against endotoxicosis. The median concentra-
tion of glutathione S-transferase in the plasma in the
patients with CAG and GC increased compared with
the control group. In the patients with CAG and GC,
the median concentration of glutathione S-transfe-
rase in the plasma was significantly higher than in
the control group, as was the median concentration
of glutathione peroxidase. Probably, the increased
activity of these enzymes indicates the severity of
intoxication, the presence of oxidative stress, and
insufficient effectiveness of the antioxidant defense
system in patients with CAG and GC.

The median ceruloplasmin level in the patients
with GC was significantly elevated compared with
all other studied groups, which proves an increase in
oxidative stress in GC following the combined effect
of various pathogenetic factors. Ceruloplasmin is an
essential antioxidant copper-containing glycoprotein
with ferroxidase and superoxide-removing activity.
The protein ceruloplasmin inhibits superoxide and
ferritin-dependent lipid peroxidation in lipoprotein
particles of the blood plasma. According to the ra-
tio of pro- and antioxidant components, COS was
calculated for chronic atrophic gastritis (3.5) and for
gastric cancer (45).

DISCUSSION

In the patients with CAG, an increase in malon-
dialdehyde, superoxide dismutase, catalase, glutathi-
one S-transferase, and glutathione peroxidase activi-
ty was found in the blood plasma compared with the
control group. Thus, in the patients with CAG, lipid
peroxidation was activated, and malondialdehyde in-
creased by 3.5 times compared with normal values.
At the same time, the body fought against oxidative
stress by increasing the activity of antioxidant en-
zymes (superoxide dismutase, catalase, glutathione
S-transferase, and glutathione peroxidase). Parame-
ters of LPO and AOD in CAG prove the presence of
cell destruction in the gastric mucosa infected with
Helicobacter pylori.

All patients with GC showed pronounced oxi-
dative stress in the blood plasma in the form of a
45-fold increase in the content of malondialdehyde.
The activity of superoxide dismutase was reduced in
GC. Activated catalase indicated massive cell death
and significant vascular damage. Glutathione-related
enzymes (glutathione S-transferase and glutathione
peroxidase) and the antioxidant protein ceruloplas-
min, which also combat oxidative stress and severe
intoxication in GC patients, were activated. In pa-
tients with GC, multidirectional shifts in the activity
of the antioxidant system enzymes were revealed.
Compared with CAG, the activity of the main en-
zyme superoxide dismutase was reduced, which re-
flects the classic version of the peroxide theory of

BlonneTteHb cMbnpckon meguuuHbl. 2021; 20 (4): 63-70 67



Smirnova O.V., Tsukanov V.V., Sinyakov A.A. et al.

Characteristics of lipid peroxidation processes and factors of the antioxidant

carcinogenesis [16] with inhibition of antioxidant
enzymes.

The effect of antioxidant defense enzymes in GC
has ambiguous changes: the activity of superoxide
dismutase decreases, while the activity of the second
line of defense (glutathione S-transferase and gluta-
thione peroxidase) increases. Most likely, these pro-
cesses are associated with the fact that an increase in
the ROS level causes depletion of the enzymatic ac-
tivity of AOD. ROS attack thiol proteins through in-
teraction with the protein SH-group, changing their
structural modification. These proteins are the key
enzymes in the metabolism of nucleotides, carbohy-
drates, and the antiradical defense system (glutathi-
one-related enzymes). This modification enhances
the formation of the superoxide anion radical, there-
fore, ROS formation only increases.

In GC, hypoxia enhancing nitrate reductase ac-
tivity is observed in the cell. Increased NO synthe-
sis reacts with excess amount of superoxide anion
radical to form peroxynitrite, causing the formation
of carcinogenic nitrosamines. The resulting pro-
ducts interfere with apoptosis of tumor cells and
enhance their metastasis. The tumor process in GC
is associated with increased production of ROS,
which at high concentrations can irreversibly da-
mage tumor cells, while they themselves contribute
to tumor progression. Strengthening the processes
of free radical oxidation of membrane lipids and
their interaction with LPO products lead to chan-
ges in lipid and protein domains. All this contri-
butes to malignant transformation, invasiveness,
uncontrolled tumor growth and metastasis [17] and
affects the state of the antioxidant system enzymes,
which are crucial for the malignant process [18,
19]. Therefore, in patients with GC, an imbalance
of antiradical defense system is found, which con-
tributes to better survival of tumor cells and tumor
progression.

The activation of free radical oxidation is proved
by the obtained results on the increase in LPO in
the blood plasma of patients with CAG and GC.
At the same time, the content of LPO products and
pronounced disorders of the combined functioning
of the antioxidant enzymes in the blood plasma in-
creased in patients with GC [20]. Depending on the
stage of cancer and its types, an in-depth study of
LPO and AOD can be used to correct therapy and
prevent cancer and can serve as markers of progres-
sion and prognosis in GC [21, 22].

CONCLUSION

The study of lipid peroxidation and antioxidant
defense parameters in CAG and GC associated with
Helicobacter pylori infection proved the importance
of these biochemical processes in the pathogenesis
of the diseases. In CAG, there is an increase in li-
pid peroxidation, which the body tries to compensate
by activating the enzymes of AOD. The coefficient
of oxidative stress (COS) in CAG is 3.5, which im-
plies that the level of the end products of lipid per-
oxidation in CAG patients is 3.5 times higher than in
healthy people. The increase in lipid peroxidation in
CAG is probably due to morphological changes in
the cells of the gastric mucosa. The higher the COS,
the more structural changes in the gastric mucosa.
Consequently, early detection of LPO and AOD pa-
rameters makes it possible to identify a risk group
among CAG patients who need a more effective
pathogen-specific therapy aimed at eliminating atro-
phic changes in the gastric mucosa.

In GC, tumor growth, intoxication, progressive
destruction of healthy gastric mucosa, unrespon-
siveness of the immune system, etc. are revealed.
All this causes a drastic rise in lipid peroxidation,
and the coefficient of oxidative stress is 45. AOD
is not effective; LPO, destroying membranes, en-
hances the decay of cells and tissues and compli-
cates the clinical course of GC, hence, resulting in
ineffective therapy in late stages of cancer. The es-
tablished disturbances in the function of AOD have
a significant impact on the viability and functions
of cancer cells. The imbalance between lipid pero-
xidation and factors of the antioxidant defense sys-
tem is closely related to enzymatic changes in the
exchange of nucleotides, these processes regulating
each other according to the feedback principle. The
development of oxidative stress is accompanied by
structural modification of biological membranes, en-
zymes, and nucleotides. The intensity of metabolic
processes and rearrangements in the pathogenesis at
the cellular level depend on the severity of all these
disorders. Therefore, the key issue in the develop-
ment of GC is the balance between prooxidants and
antioxidants. Early diagnosis of patients with CAG
and their complex pathogen-specific therapy will
reduce the number of patients with advancement
of the disease to gastric cancer and reduce the ove-
rall mortality and disability rates among the Russian
population.
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