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Despite the success of the treatment of infected individuals, Helicobacter pyloriinfection remains the most common human bacterial
pathogen, infecting half of the world’s population. In a large part of people, H. pylori causes gastroduodenal diseases, in particular,
chronic antral gastritis and ulcer disease. The possible role of selenium in the course of chronic inflammatory H. pylori-associated
pathology of the upper gastrointestinal tract in children has not yet been fully investigated and understood.

The aim is to determine selenium plasma levels in children with Helicobacter pylori-associated diseases of the upper gastroin-
testinal tract.

Materials and methods. The study included 135 school-age children with Helicobacter pylori-associated diseases of the upper
gastrointestinal tract, who made up the main study group (55 children with chronic gastritis (CG), 57 children with chronic gastro-
duodenitis (CGD), 23 children with duodenal ulcer (DU), and 20 practically healthy age-matched children were the comparison
group. Quantitative measurements of plasma selenium were performed using inductively coupled plasma mass spectrometry
(MS-ICP) on an Optima 2000 DV spectrometer (Perkin Elmer, USA).

Results. The lowest level of plasma selenium was registered in children with H. pylori-negative DU (67.81 £ 2.67 pg/l), while
in children with H. pylori-associated DU, its level was higher — 73.56 + 2.34 pg/l (p < 0.05), however, it did not reach the level in
children of the comparison group. A similar direction of changes in the selenium plasma concentration was observed in children
with CGD: higher levels of selenium were detected in children with H. pylori-positive CGD compared to H. pylori-negative CGD
(75.61 + 2.48 ug/l and 70.99 + 2.31 pgll, respectively, p < 0.05).

Conclusions. Significantly lower levels of plasma selenium in children with chronic destructive-inflammatory diseases of the upper
gastrointestinal tract were found, which could be explained by the acute phase of inflammation in the mucous membrane of the
stomach and duodenum resulting in a decrease in selenium absorption. In H. pylori-positive children, the level of selenium was
significantly higher compared to H. pylori-negative children indicating a possible role of selenium in the pathogenesis and further
progression of H. pylori-associated diseases.

PiBeHb ceneHy B nAa3Mi KpoBi aAite i3 Helicobacter pylori-acouiitioBaHumu
3aXBOPIOBAHHAMM BEPXHiX BiAAIAIB LUAYHKOBO-KULLKOBOIO TPAKTY

T. B. CopokmaH, |. C. COKOAbHUK

HesBaxatoun Ha ycnixu B nikyBaHHi xBopux, Helicobacter pylori iHdbeKUis 3anuiuaeTbes HaunoLMpeHilwMmM 6akTepianbHAM
naToreHoM MOANHK, IHAIKYOUM NONOBWUHY HaceNeHHs CBITY. Y 3Ha4HOI YacTkv nogen H. pylori cnpuunHsie ractTpogyofeHanbHi
3aXBOPOBAHHSI, 30KPEMA XPOHIYHMIA aHTPanbHUIA racTpuT i BUpa3koBy XBopoby. Moxnunea porb ceneHy B nepebiry XpoHivHoi
3ananbHoi H. pylori-acouinoBaHoi natonorii BepxXHix Bia4inis LUNYHKOBO-KMLLIKOBOrO TPAKTY B AiTEN JOCI He MOBHICTIO 4OCHI-
[)KeHa Ta 3posymina.

MeTa poboTu — BU3HaUMTV piBEHb CENEHy B nna3mi KpoBi AiTen i3 Helicobacter pylori-acouinoBaHnMy 3aXBOPOBAHHAMM BEPXHIX
BiAAINIB LLMYHKOBO-KULLIKOBOTO TPAKTY.

Marepianu Ta MmeToau. Y gocnimkeHHs 3anyqnnm 135 aiteii WkinbHoro Biky, xBopux Helicobacter pylori-acouiioBaHi 3aXBoproBaHHs!
BEpPXHiX BiAAiNiB LLUMYHKOBO-KWLLKOBOIO TPaKTY, Siki COpPMYyBasni OCHOBHY rpyny AOCHimMKEHHS (55 AiTel i3 XPOHIYHUM racTpuTom
(XI), 57 ocib i3 xpoHiuHuM racTpogyoaeHitom (XI), 23 nauieHT 3 Bupaskoto ABaHagusTunanoi kuwkwm (BAMK). O6ctexunm
TakoX 20 NpaKTUYHO 30OPOBMX AiTeN BiANOBIGHOIO BiKy, KOTPUX 3anyymnu y rpyny nopiBHsHHA. KinbKicHO ceneH y nnaami KpoBi
BM3Ha4anu 3a JOMOMOro Mac-CnekTPOMETpii 3 iHOYKTMBHO 3B’a3aHoto nna3moto (MC-ICIT) Ha cnektpomeTpi Optima 2000 DV
(Perkin Elmer, CLLA).

Pesynbrati. HaiHWk4uii piBeHb cenery B Nnasmi KpoBi 3apeecTpyBani B AiTei, XBopux Ha H. pylori-neratusHy BIMNK (67,81 +
2,67 mkr/n), a B giten i3 H. pylori-acouiioBaqoto BOMK iioro piBeHb BULMIA, cTaHoBUTL 73,56 + 2,34 mkr/n (p < 0,05), ane He
LOCSAT PiBHS B AiTel rpynit NOPIBHAHHS. AHANOMYHMIA HaNPsSM 3MiH KOHLIEHTpaLLii ceneHy B Nnaami KpoBi cnocTepirany B fitew i3
XTI BULLi NOKa3HUKK ceneHy 3adiikcoBaHo B AiTen i3 H. pylori-nosutusHum XIT nopiBHsHO 3 H. pylori-Heratushum XTI (75,61 +
2,48 mkr/n i 70,99 + 2,31 mkr/n BignosigHo, p < 0,05).

BucHoBKuM. Bu3Haumnm BiporigHo HYxYi piBHi ceneHy B na3mi KPoBi [iTei, XBOPKX Ha XPOHIYHi AeCTPYKTUBHO-3anasnbHi 3aXBopio-
BaHHS! BEPXHIX BiZ4iniB LLMYHKOBO-KULLKOBOTO TPAKTY. Lie MOXHa MOSICHUTI rocTpoto ¢hasoko 3ananeHHs CrinaoBoi 000MOHKY LUIyHKa
Ta ABaHaAUATMNAION KULLKK, O NPU3BOANTL [0 3HWKEHHS BCMOKTYBaHHS ceneHy. Y H. pylori-no3uTuBHWX fiTei piBeHb cenexy
BIpOriHO BULLMIA NOPIBHSIHO 3 H. pylori-HeraTyBHUMM OiTbMW; Lie BKa3ye Ha MOXIMBY POIb CeneHy B NaToreHesi Ta HacTynHomy
nporpecyBaHHi H. pylori-acoLiioBaH1X 3aXBOPOBaHb.
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Helicobacter pylori (H. pylori) has been recognized as a
major human pathogen for almost four decades [1]. Despite
successful treatment of infected individuals, this infection
remains the most common human bacterial pathogen,
infecting half of the world’s population [2,3]. In a large part
of people, H. pylori causes gastroduodenal diseases, in
particular, chronic antral gastritis and ulcer disease [4-9].
Aliterature search has revealed more than 45,000 publica-
tions on issues of this bacterium [10-14]. Much has been
learned about the infection epidemiology, biology, genetics,
pathophysiology, disease manifestation, diagnosis, and
treatment [15-17]. However, problems regarding modes
of infection transmission remain serious and unresolved
despite numerous epidemiological studies, as well as
determinants of the disease manifestation continue to be
insufficiently examined, including many aspects of the
host-pathogen interaction [18].

H. pylori infection affects gastric secretion and ab-
sorption of nutrients. Micronutrient deficiencies caused
by this infection can lead to disruption of biological and
immunological activity [19]. A persistent gastric mucosal
inflammatory response to H. pyloriinfection can alter gastric
physiology and, as a result, H. pylori can compromise the
nutritional status of infected patients, interfere with the ab-
sorption of various nutrients, and cause a variety of clinical
symptoms [20].

Deficiency of microelements, in particular selenium,
can result in harmful consequences due to clinical effects,
such as a decrease in immunological protection, cognitive
impairment, anemia, growth retardation, and oxidative
stress [21-24]. Over the past few decades, there has
been a growing interest of researchers in selenium as
one of the key microelements in ensuring the functioning
of the enzymatic antioxidant system of the human body
[25-27]. The possible role of selenium in the course of
chronic inflammatory H. pylori-associated pathology of the
upper gastrointestinal tract in children has not yet been
fully examined and understood.

Aim
The aim is to determine selenium plasma levels in children

with Helicobacter pylori-associated diseases of the upper
gastrointestinal tract.

Materials and methods

The study included 135 school-age children with Helicobac-
ter pylori-associated diseases of the upper gastrointestinal
tract, who were the main study group (55 children with
chronic gastritis (CG), 57 children with chronic gastro-
duodenitis (CGD), 23 children with duodenal ulcer (DU),
and 20 age-matched practically healthy children were the
comparison group. Verification of the diagnosis was carried
out in line with the protocol according to the order of the
Ministry of Health of Ukraine No. 59 [28] based on the data of
fibrogastroduodenoscopy using a video endoscopy system
OLYMPUS EVIS EXERAII CV-165 and a video gastroscope
GIF-Q165 as well as the Houston modification of the Sydney
classification of chronic gastritis (1996) with assessments of
H. pyloriinfection topography and morphology by using the
rapid urease test and determining specificimmunoglobulins

3anopisbkuin MeguaHuii xxypHan. Tom 25, Ne 3(138), TpaBeHb — yepseHb 2023 p.

OpwuriHaAbHiI AOCAIAXKEHHS

of classes M, A and G to H. pylori CagA protein in blood
serum according to the generally accepted method.

Quantitative determination of plasma selenium was
performed using inductively coupled plasma mass spec-
trometry (MS-ICP) with a spectrometer Optima 2000 DV
(Perkin Elmer, USA). Blood sampling was carried out in a
procedure room from the cubital vein in the morning on an
empty stomach in a volume of at least 5 ml in a standard
glass tube without the use of a coagulation activator. After
centrifugation, the plasma was transferred to test tubes
and stored at a temperature of -70 °C until analysis. The
concentration of chemical elements was estimated in pg/l.

The study was conducted on the basis of the Gastro-
enterology Department of the Chernivtsi Regional Clinical
Hospital during 2020-2022, following the main provisions
of the GCR (1996), the Helsinki Declaration of the World
Medical Association on the ethical principles of conducting
scientific medical research, and after signing informed
consent by parents and patients. Ethics committee approval
was received for this study.

Statistical Package software, version 10 (USA), was
used for data analysis. Student’s t test and Wilcoxon rank
sum test were used to assess statistical differences between
means and to compare continuous variables. Statistical
significance was defined as a value of p < 0.05.

Results

The distribution of children by age, sex, nosology depending
on the H. pylori presence is presented in Table 1.

The mean level of plasma selenium in children with
inflammatory and destructive diseases of the upper gas-
trointestinal tract was 73.12 = 9.45 pg/l, in children of the
comparison group — 85.42 + 9.44 g/l (p > 0.05). We have
not found sex and age differences in plasma selenium lev-
els. The lowest level of plasma selenium was registered in
children with H. pylori-negative DU (67.81 £ 2.67 ug/l), while
in children with H. pylori-associated DU, its level was higher,
73.56 £ 2.34 pgll (p < 0.05), however, it did not reach the
level in children of the comparison group (Fig. 7).

A similar direction of changes in the plasma selenium
concentration was observed in children with CGD (Fig. 2):
higher levels of selenium were recorded in children with
H. pylori-positive CGD compared to those in H. pylori-
negative CGD (75.61 £ 2.48 g/l and 70.99 + 2.31 pgll,
respectively, p < 0.05).

Itis worth noting that the plasma selenium concentration
in children with chronic inflammatory-destructive pathology
of the upper gastrointestinal tract depended on the func-
tional state of the stomach, in particular, the acid-producing
function. Thus, in children with preserved acid-producing
function of the stomach, the concentration of selenium
was close to the level in children of the comparison group,
while the level of selenium was lower with an increase in
the stomach acid secretion (Fig. 3).

Discussion

H. pylori remains a major public health problem world-
wide [29]. Currently, the selenium involvement in the
regulation of cellular enzymatic processes, metabolism of
nucleic acids, proteins, hormones and vitamins is being
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Fig. 1. Levels of plasma selenium in children with DU depending on the presence of

H. pylori.

Fig. 2. Plasma selenium concentration in children with chronic gastritis and chronic

gastroduodenitis depending on the presence of H. pyloriinfection. *: significant difference

between indicators in children of the comparison group and the main group; **: significant

difference between indicators in children with H. pylori-positive chronic gastroduodenitis

U
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and H. pylori-negative gastroduodenitis; ***: significant difference between indicators in
children with H. pylori-positive chronic gastritis and H. pylori-negative gastritis (p < 0.05).

Fig. 3. Plasma selenium concentration in children depending on the state of the gastric

acid secretion. *: the difference is significant, p < 0.05.

Table 1. Distribution of children by age, sex, nosology

m H. pylori (), n = 68 H. pylori (-), n = 67

Mean age (years)
Sex

Boys

Girls
CG (n=55)
CGD (n=57)
DU (n=23)

134+£13 141+£14
36 30

32 38

28 27

21 36

19 4

CG: chronic gastritis; CGD: chronic gastroduodenitis; DU: duodenal ulcer.

discussed [30]. It has been demonstrated that selenium
is a component of more than 300 enzymes, has a direct
physiological effect on cell membranes, changing their
permeability or activity of membrane enzymes [31]. Ab-
sorption of selenium occurs in the upper part of the small
intestine, and mainly in the duodenum, where 40-45 %
of the microelement is absorbed. With normal nutrition,
primary selenium deficiency is quite rare, since a mixed
diet completely covers the need for this element [32]. The
antiulcerogenic effect of selenium is noted based on its
ability to stabilize lysosome membranes, inhibit free radical
oxidation and lipid peroxidation [33-35].

Our study has revealed the decrease in the plasma
selenium content in children with chronic destructive-in-
flammatory pathology of the upper gastrointestinal tract.
Similar results were obtained when conducting research
among adults with various forms of chronic gastritis. This
can be explained by the acute phase of inflammation of the
gastric and duodenum mucous membrane, which leads to
a decrease in the absorption of selenium. In children with
H. pylori infection, higher levels of plasma selenium have
been detected. By affecting gastric secretions and acidity,
H. pylori infection affects the digestion and assimilation of
nutrients, including essential trace elements, particularly
selenium.

Selenium is an important component of antioxidant
protection. Selenium deficiency can cause various compli-
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83.67*

76.54

Increased gastric acidity Normal gastric acidity

cations, such as disorders of the immune response, oxida-
tive stress, malignant tumors and increased susceptibility
to infections [36].

Some studies have reported an inverse relationship
between the risk of death from gastric cardia cancer and
basal serum selenium concentrations [37]. As a component
of selenoproteins (mainly selenoproteins S and K), sele-
nium can downregulate inflammatory signaling pathways
involved in the pathogenesis of destructive inflammatory
diseases, including the production of inflammatory cy-
tokines [38,39]. Deficiency or excess of microelements
caused by H. pylori infection can be accompanied by
various clinical symptoms.

Despite the research on this topic, the possible role of
microelements in H. pylori infection is still not fully under-
stood. In our region, there were no studies on the effect of
H. pyloriinfection on the level of plasma selenium. This is the
first such study among children that we know of. There are
insufficient data on plasma selenium levels in patients with
H. pylori-associated CG, CGD, and DU. It is believed that
such studies are necessary to determine possible H. pylori
mechanisms of exposure.

Conclusions

1. Significantly lower levels of plasma selenium in
children with chronic destructive-inflammatory diseases
of the upper gastrointestinal tract have been found, which
can be explained by the acute phase of inflammation of the
mucous membrane of the stomach and duodenum leading
to a decrease in selenium absorption.

2. In H. pylori-positive children, the level of selenium
was significantly higher compared to that in H. pylori-ne-
gative children indicating the possible role of selenium in
the pathogenesis and further progression of H. pylori-as-
sociated diseases.
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