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Pesome. OnHUM 13 BEAYIINX STUOMATOTCHETUISCKUX (DAKTOPOB (hOPMUPOBAHMS I3BEHHOMN 0O0JIC3HU Ke-
JIyiKa U IBEHAILATUIIEPCTHOM KUIIKU Y AeTeil 1 B3POC/BIX B HACTOSIIEE BpeMsl paccMaTprUBaeTCsl OaKTepusi
Helicobacter pylori. HecMOTps1 Ha MHOXECTBO UCCJIEA0BaHUI B TaHHOW 00JacCTHU, MEXaHU3MbI darouuTap-
HOI aKTUBHOCTHU B OTBET Ha BoanelictBue Helicobacter pylori mo XoHIIa He sICHHIL. Lleabio pabOTHI BIISIITOCH
MOJy4YeHUEe Pe3yJITaTOB 110 (DYHKIIMOHAJIBHON 1 METa0OJIMYECKOW aKTUBHOCTU HEUTPOMDUIBLHBIX TPaHyJI0-
LIUTOB KpoBU y neteii ¢ Helicobacter pylori-accolluupoBaHHBIM 3PO3UBHO-SI3BEHHBIM MOPaKeHUEM KeJyaKa
¥ ABEHAIIIATUTIEPCTHON KUIITKU. OOBEKTOM MCCIENOBAHUS SIBJISTIOTCS HEUTPOMDUITbHBIE TPAHYIOLUTHI, BbI-
JieJIeHHbIE U3 KPOBU 00JIbHBIX 1 KOHTPOJIbHOM rpyIinbl. O6pa3iibl Obuin B3sThl y 46 uu ¢ Helicobacter pylori-
aCCOLIMMPOBAHHBIM 3PO3UBHO-SI3BEHHBIM MOPaXKeHUEM KeyaKa U 12-TiepCcTHOM KMIIKY B Bo3pacte oT 11 1o
18 16T 1 KOHTPOJIBHYIO TPYIIITY, KOTOPYIO COCTaBIISIIA 55 MPaKTUYECKU 3M0POBBIX JIUIL, Y KOTOPBIX OBLIO UC-
KJIIOYCHO JaHHOE 3a00JIeBaHNE B aHAJIOTMIHOM BO3PacTHOM IHMana3oHe. [IpoBeneH cpaBHUTEIBHBIN aHAIN3
(bYHKIIMOHAIBHONM aKTMBHOCTU KJIETOK C ITOMOIIBIO XeMUJIIOMUHECIIEHTHOTO aHaIn3a U MeTaboIMuecKoit
aKTMBHOCTU OMOJIIOMUHECIIEHTHBIM MeTOA0M. B KadecTBe akTuBaTOpa XEeMWJIIOMUHECIIEHIIMA MCITOJb30-
BaJICcs JTIOMUHOJI. M3MepeHre (hyHKIIMOHAIBHOW aKTUBHOCTU (harolIMTOB OCHOBBLIBAJIOCH Ha OIIpEACIICHUN
0a30BOI aKTUBHOCTH (CIIOHTAaHHAs peaKIlys) U Pe3ePBHBIX BO3MOXKXHOCTE! KJIETOK ITPU BO3IEHCTBUM HA HUX
HecreuubUuIecKUM UHAYKTOpOM 3uMo3aHoM. HabirogaeTcs MOHMKeHHbIN MHASKC aKTUBALIMU HEUTpodu-
JIOB OOJIbHBIX OTHOCHUTEIBHO KOHTPOJILHOM TPYIIIBI, YTO MOXKET XapaKTepu3oBaTh IMOHMXEHHbIE MeTabo-
JIMYeCKUe pe3epBbl KJIEeTOK. B HeiiTpodmiibHbIX rpaHyaouuTax npoucxoaut cHumkenue ['6MDAI-depmenTa,
KOTODPBII 3aITyCKaeT IIIMKOIU3 MO TTeHTOo30(MochaTHOMY ITyTH U CIIOCOOCTBYET BOCCTAHOBJICHUIO HUKOTUHA-
munaneHuH-auHykiaeotuadocdara (NADP) no NADPH, koTopslii Heobxoaum st 00pa3oBaHUsI BOCCTa-
HOBJICHHOTO TJIyTaTMOHA, CBA3BIBAIOIIET0 oKUCcauTenu. [1pn ero HemoCTaTOYHOCTH IPOUCXOAUT CHIDKCHUE
SHEPreTUYECKUX 3aI1acoB KIETOK. B HeHTpoMIBHBIX TPpaHYJIOIMTAaX KPOBHU Y IETEU C 3PO3UBHO-SI3BEHHBIM
nopaxKeHueM kKeJayaka U 12-mepcTHOM KUILIKU ¢ BbIsIBJIeHHON uHMeKkuuen H. pylori HabMogaeTcs MOHMXKe-
HUE METa0OIMIECKUX PE3EPBOB, UYTO CBI3aHO C UHTMOMPOBAHUEM META0OIMIECKUX TTPOIIECCOB B KJIIETKAX.
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Abstract. The Helicobacter pylori bacterium is currently considered one of the leading etiopathogenetic
factors in the formation of gastric and duodenal ulcer in children and adults. Despite many studies in this
area, the mechanisms of phagocytic activity in response to exposure to Helicobacter pylori are not completely
clear. The aim of the work was to obtain results on the functional and metabolic activity of blood neutrophilic
granulocytes in children with Helicobacter pylori-associated erosive and ulcerative lesions of the stomach and
duodenum. The object of the study are neutrophilic granulocytes isolated from the blood of patients and the
control group. Samples were taken from 46 persons with Helicobacter pylori-associated erosive — ulcerative
lesions of the stomach and duodenum aged 11 to 18 years and the control group, which consisted of 55 practically
healthy persons who had this disease excluded in the same age range. A comparative analysis of the functional
activity of cells using chemiluminescent analysis and metabolic activity by the bioluminescent method was
carried out. Luminol was used as a chemiluminescence activator. The measurement of the functional activity of
phagocytes was based on the determination of the base activity (spontaneous reaction) and the reserve capacity
of the cells when they were exposed to the nonspecific inducer zymosan. There is a reduced activation index
of neutrophils in patients relative to the control group, which may characterize reduced metabolic reserves of
cells. In neutrophilic granulocytes, there is a decrease in G6PDG, an enzyme that triggers glycolysis along the
pentose phosphate pathway and contributes to the reduction of nicotinamide adenine dinucleotide phosphate
(NADP) to NADPH, which is necessary for the formation of reduced glutathione that binds oxidants. With its
insufficiency, a decrease in the energy reserves of cells occurs. In neutrophilic blood granulocytes in children
with erosive and ulcerative lesions of the stomach and duodenum with H. pylori infection, a decrease in
metabolic reserves is observed, which is associated with inhibition of metabolic processes in cells
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The indicators of the following oxidoreductases
were determined: glucose-6-phosphate dehydroge-
nase (G6PDH), glycerol-3-phosphate dehydrogenase
(G3PDH), malic enzyme (NADPMDH),
NAD* and NADH-dependent reaction of lactate
dehydrogenase (NALDDH and NADHLDH),
NAD" and NADH-dependent reaction of malate
dehydrogenase (NADMDH and NADHMDG),
NADP* and NADPH-dependent reaction of glutamate
dehydrogenase (NADPGDH and NADPHNGDG),
NAD* and NADH-dependent reaction of glutamate
dehydrogenase (NADHDH and NADHMDG),

Introduction

One of the leading etiopathogenetic factors in the
formation of peptic ulcer of the stomach and duodenum
in children and adults is currently considered the
bacterium Helicobacter pylori. The severity of the
clinical course of helicobacteriosis largely depends on
the degree of pathogenicity of the pathogen strains.
Despite many studies in this area, the mechanisms of
phagocytic activity in response to exposure to H. pylori
are not completely clear [1, 2, 5].

Materials and methods

The objects of the study were neutrophilic
granulocytes isolated from venous blood in 101
people: 46 people with H. pylori-associated erosive
and ulcerative lesions of the stomach and duodenum
aged 11 to 18 years and the control group, which
consisted of 55 practically healthy individuals of the
same age range, and who hadn’t had the disease.

NAD* and NADP-dependent isocitrate dehydro-
genases (NADICDH) and NADFITSDG). En-
zyme activity is expressed in enzymatic units (1 E =
1 umol/min) per mg of protein. The study was car-
ried out on the NAD(P)H:FMN oxidoreductase-
luciferase enzymatic system.

One of the most sensitive methods for assessing
the formation of ROS (reactive oxygen species) is
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chemiluminescence analysis. Luminol is used as a
chemiluminescence activator. The determination of
the functional activity of phagocytes was based on
the determination of the base activity (spontaneous
reaction) and the reserve capacity of the cells when
exposed to the nonspecific inductor zymosan.
Bioluminescent and chemiluminescent analyzes
were carried out on a BLM-3607 chemiluminescent
analyzer (Russia).

Results and discussion

In the study of chemiluminescence in patients’
neutrophil fraction with the inducer luminol, a
decrease in the time to reach the peak is observed, but
an increase in intensity and an area under the curve
relative to the control. The activation index is more
than 2 times lower in the patients’ group (Figure 1).

Metabolic enzymes of neutrophilic granulocytes,
which are indicators of intracellular metabolism,
were also studied. They take an active part in
bioenergetic processes. Also, they participate in
the directed coordination of conjugated metabolic
flows, largely determine the adaptive changes in
cellular metabolism. Thus, there was a decrease in
G6PDH, NADHLDH, NADFICDH, NADICDH,
NADLDH, NADMDH, NADFMDH, NADDMDH,
NADPHNG, NADNGDH with an increase in the
activity of G3PDH and NADHDG (Figure 2).

It was found that in the luminol-dependent pro-
cess, an increase in the area under the curve and the
maximum intensity of the luminescence of neutrophils

in the blood of patients relative to control neutrophils
determines an increased level of production of reactive
oxygen species, which in general may reflect the
cytotoxic activity of neutrophilic granulocytes in the
focus of inflammation. However, there is a reduced
activation index of neutrophils in patients relative to
the control group, which may characterize reduced
metabolic reserves of cells [4].

Thus, in neutrophilic granulocytes, there is a
decrease in G6PDG, an enzyme that triggers glyco-
lysis along the pentose phosphate pathway and
contributes to the reduction of nicotinamide adenine
dinucleotide phosphate (NADP) to NADPH, which
is necessary for the formation of reduced glutathione
that binds oxidants. With its insufficiency, there is a
decrease in the energy reserves of cells [1]. Also, in the
group of patients, the LDH enzyme, one of the key
enzymes of glycolysis, is reduced. At the same time,
the enzymatic reaction, which can compensate for
the outflow of substrates from glycolysis, is catalyzed
by G3PD, the activity of which is increased in
neutrophils in the group of patients [3]. There is also
an increase in NADHDH activity in patients, which
indicates substrate stimulation of the Krebs cycle by
products of amino acid metabolism reactions. One
of the metabolic systems maintaining the hydrogen
gradient is the malate-aspartate shunt, the key
reaction of which is carried out by NADHMDH. In
blood neutrophils in the group of patients, its activity
is reduced relative to the parameters of the control
group.
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Figure 1. Luminol-dependent chemiluminescence of the patients’ neutrophilic granulocytes and the control group
Note. T,,,,, time to reach the reaction peak; |,,,,, maximum luminescence intensity; S,.,, area under the curve; IA, activation index.
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Figure 2. Bioluminescent activity of NAD(P)H-dependent enzymes in the patients’ neutrophilic granulocytes of patients and
the control group

Condusion and duodenum with H. pylori infection, a decrease

In neutrophilic blood granulocytes in children in metabolic reserves is observed, which is associated

with erosive and ulcerative lesions of the stomach with inhibition of metabolic processes in cells.
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