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BIOLOGICAL ROLE OF HUMAN
BACTERICIDAL/PERMEABILITY-INCREASING
PROTEIN IN HELICOBACTER PYLORI-
ASSOCIATED UPPER GASTROINTESTINAL
TRACT DISEASES IN CHILDREN

D. Savchenko, H. Lezhenko

Zaporizhzhia State Medical and Pharmaceutical University
(Zaporizhzhia, Ukraine)

Summary.

The prevalence of Helicobacter pylori infection (HP) varies across geographic regions and remains heterogeneous.
Approximately one-third of children worldwide are infected with H. pylori, with primary acquisition occurring during childhood.
The immune response to inflammatory diseases is mediated by the synthesis and release of antimicrobial peptides, which serve
as protective factors. Human bactericidal/permeability-increasing protein (hBPI) is among these antimicrobial peptides, and
its mechanisms of antimicrobial defense are exerted through multiple pathways. Investigation of the relationship between hBPI
levels and morphological changes in the upper gastrointestinal mucosa in H. pylori—associated diseases in children may enhance
understanding of the biological significance of this antimicrobial peptide in the host immune response.

Objectives of the study. To determine the serum levels of human bactericidal/permeability-increasing protein in children
with upper gastrointestinal tract diseases associated with H. pylori infection and to elucidate its role in the development and
progression of the infectious process.

Material and Methods. A total of 60 patients aged 10 to 17 years were examined. Subgroup 1 comprised 30 children
with gastroduodenal diseases associated with H. pylori. Subgroup 2 included 30 children with gastroduodenal diseases not
associated with H. pylori. The control group consisted of 20 apparently healthy children matched for age and gender. Diagnosis
was established by laboratory, endoscopic, and histological examinations. Determination of hBPI levels levels in serum
was performed by enzyme-linked immunosorbent assay using a commercially available Human BPI ELISA Kit (Elabscience
Biotechnology, Houston, TX, USA). The study protocol was approved by the Bioethics Committee of the Zaporizhzhia State
Medical and Pharmaceutical University. The study was conducted in accordance with ethical standards and principles for
medical research involving human subjects and adhered to fundamental bioethical norms. Informed consent was obtained from
all participants or their legal guardians prior to enrollment (Protocol No. 3, dated October 28, 2024). Statistical analysis was
performed using the licensed Statistica for Windows software package, version 13.0 (serial number JPZ80413821304ARCN10-J).
Data are presented as arithmetic mean (M), standard deviation (c), and standard error of the mean (m) for participants stratified
into categories that met the criteria of normality. Associations between variables were evaluated using Spearman’s rank
correlation coefficient (r). To assess the significance of differences between the compared groups, the Student s t-test for small
samples was used, supplemented by the nonparametric Mann—Whitney U test when appropriate. Differences were considered
statistically significant at p < 0.05. The research was conducted under the departmental project entitled «Predicting the course
of the most common inflammatory diseases of childhoody (registration number 01121U107520, 2020-2026).

Results. Serum levels of human bactericidal/permeability-increasing protein (hBPI) in the study group were 2.2 times higher
than those in the control group (p < 0.05). In patients with erosive gastroduodenitis, hBPI levels were increased 3-fold compared
with the control group (p < 0.05). Gender differences were observed.: in girls with H. pylori infection, hBPI levels were elevated by
80% (p < 0.05), whereas in boys with H. pylori infection, serum hBPI levels were increased more markedly, by 300% (p < 0.05).
In the presence of H. pylori infection, increased inflammatory activity was associated with elevated hBPI levels (p < 0.05). In the
absence of H. pylori, the highest serum hBPI levels were observed in cases with grade 1 lymphoplasmacytic infiltrate (p < 0.05)
and with minimal inflammatory changes (p < 0.05).

Conclusions. The course of upper gastrointestinal tract diseases associated with H. pylori in children is accompanied by
increased hBPI levels, which correlate directly with the severity of mucosal lesions and the extent of mucosal involvement. Gender
differences in hBPI levels were identified, with girls in the control group exhibiting higher hBPI levels than boys.

Keywords: Helicobacter pylori; Diseases, Gastroduodenal; Child; Adolescent; Diagnosis; Endoscopy; Bactericidal/
Permeability-Increasing Protein.

Introduction

Despite advances in modern medicine, the global
prevalence of Helicobacter pylori infection remains
heterogenecous across geographic regions, with no
consistent downward trend in the pediatric population [1,2].
Approximately one-third of children worldwide are
infected with H. pylori, and primary acquisition occurs
predominantly during childhood [3]. Accordingly,
elucidation of the pathogenesis of upper gastrointestinal
tract diseases and the host immune response to this
pathogen and associated inflammation continues to
represent a priority in pediatric gastroenterology [4].

The immune response elicited by inflammatory diseases
of the gastroduodenal region includes the synthesis
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and release of antimicrobial peptides (AMPs), which
serve as protective effectors and facilitate eradication of
pathogenic bacteria [5]. Human bactericidal/permeability-
increasing protein (hBPI) constitutes one such AMP;
its antimicrobial activity is exerted via bactericidal and
permeability-increasing mechanisms [6,7]. The release of
this antimicrobial peptide occurs from azurophilic granules of
neutrophils [8] and from epithelial cells in response to tissue
injury or inflammation [9]. Beyond its direct antimicrobial
effects, hBPI possesses anti-inflammatory properties [10,11];
however, excessive synthesis and release may indirectly
contribute to the perpetuation of chronic inflammation [12].

Evaluation of the associations between serum
levels of hBPI and morphological changes in the upper
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gastrointestinal mucosa in Helicobacter pylori—associated
diseases in children may enhance understanding of the
biological significance of this antimicrobial peptide in the
host immune response.

Purpose: To determine serum levels of hBPI
in children with upper gastrointestinal tract diseases
associated with H. pylori to elucidate its role in the
development and progression of the infectious process.

Materials and Methods: The study included 60
children aged 10 to 17 years, 11 months, and 29 days (25
girls and 35 boys) hospitalized between 2022 and 2024. All
patients presented with relevant complaints and underwent
fibroesophagogastroduodenoscopy (FEGDS), rapid urease
test (RUT), and histological examination of gastric and
duodenal mucosal biopsies.

Clinical diagnoses were established in accordance with
the Standards of Medical Care «Peptic ulcer disease in
adults and children» (Order of the Ministry of Health of
Ukraine No. 1514 dated August 25, 2023) [13]. Endoscopic
examinations were performed using an MTW-Endoskopie
W. Haag KG endoscope, with five biopsy specimens obtained
from different gastric sites for subsequent analysis [14].

H. pylori infection was detected by rapid urease test
using a commercial kit (Ure Hp-test; Erba Lachema, Czech
Republic) [15] and by histological examination [16].

The degree of H. pylori bacterial load, density of
lymphoplasmacytic infiltrate, and inflammatory activity
were graded histologically according to the updated
Sydney system (1994) [17].

The study group comprised 60 children with
gastroduodenal diseases: chronic gastroduodenitis was
diagnosed in 34 patients (56.7%), and gastric or duodenal
ulcers in 26 patients (43.3%).

Patients were stratified into two subgroups based on
the presence of H. pylori infection. Subgroup 1 included
30 children (17 boys and 13 girls; mean age 14.72 = 1.9
years) with H. pylori-associated gastroduodenal disease.
In this subgroup, chronic gastroduodenitis was diagnosed
in 23 cases (76.7%), and mucosal disruption in 7 children
(23.3%): duodenal bulb ulcer in 1 child (3.3%) and erosive
gastroduodenitis in 6 children (20.0%). Histological
examination revealed mild chronic inflammation in 10
children (33.3%), moderate in 17 (56.7%), and severe
in 3 (10.0%). Subgroup 2 consisted of 30 children (18
boys and 12 girls; mean age 14.76 + 2.5 years) with
gastroduodenal diseases not associated with H. pylori. In
this subgroup, chronic gastroduodenitis was diagnosed in

11 cases (36.7%), and mucosal disruption in 19 children
(63.3%): gastric or duodenal ulcer in 8 patients (26.7%)
and erosive gastroduodenitis in 11 children (36.7%).
Histological examination showed minimal inflammatory
changes in 13 children (43.3%), mild chronic inflammation
in 12 (40.0%), and moderate chronic inflammation in
5 (16.7%). The control group comprised 20 apparently
healthy children matched for age and gender.

Determination of hBPI levels levels in serum was
performed by enzyme-linked immunosorbent assay
using a commercially available Human BPI ELISA Kit
(Elabscience Biotechnology, Houston, TX, USA).

The study protocol was approved by the Bioethics
Committee of Zaporizhzhia State Medical and Pharmaceutical
University. The study was conducted in accordance with the
ethical principles outlined in the Declaration of Helsinki and
adhered to fundamental bioethical norms. Informed consent
was obtained from the legal guardians of all participating
children and, where age-appropriate, from the children
themselves prior to enrollment.

Statistical analysis was conducted using Statistica for
Windows, version 13.0 (StatSoft Inc., Tulsa, OK, USA;
serial number JPZ8041382130ARCN10-J). Normally
distributed continuous variables are expressed as arithmetic
mean (M) =+ standard deviation (o) or + standard error of
the mean (m) for participants stratified into categories
that met the criteria of normality. Associations between
variables were assessed using Spearman’s rank correlation
coefficient (r). To assess the significance of differences
between the compared groups, the Student’s t-test for small
samples was used, supplemented by the nonparametric
Mann—Whitney U test when appropriate. Differences were
considered statistically significant at p < 0.05.

The research was conducted under the departmental
project entitled «Predicting the course of the most common
inflammatory diseases of childhood» (registration number
011210107520, 2020-2026).

Results and discussion

Serum hBPI concentrations in children with upper
gastrointestinal tract diseases are summarized in Table 1.
As indicated in the table, the presence of these diseases was
associated with a significant elevation in serum hBPI levels
in the main group compared with the control group (2.2-fold
increase, p < 0.05). Stratification by Helicobacter pylori
status revealed no statistically significant difference in hBPI
levels between the two subgroups (p > 0.05). Nevertheless,
a consistent tendency toward higher hBPI concentrations was
observed in the subgroup with H. pylori—associated disease.

Table 1

Serum hBPI concentrations in children with upper gastrointestinal tract diseases (M £ m).

Main group Subgroup 1 Subgroup 2 Control group,
Parameter 80 130 "30 120
Serum hBPI level (ng/ml) 13.2+1** 14.4+1.2** 10.9+1.5* 5.9+1
Serum hBPI level (ng/ml) in girls 13.6+1.5* 15.2+1.9* 11.2+1.9 8.4+1.4
Serum hBPI level (ng/ml) in boys 12.9+1.5** 13.6£1.7** 10.5£1.3** 3.4+0.5
Coefficient of variation (C , %) 45.6% 39.3% 57.5% 34%

Notes:
*— p<0,05 — compared with the parameters of control group
**— p<0,01 — compared with the parameters of control group
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Given the heterogeneity of the study groups, including
gender variability (C, 34-57.5%), the sample was stratified
by gender.

The findings, although somewhat unexpected,
underscored the pathogenetic role of hBPI underlying
gastroduodenal pathology. A clear gender difference in
serum hBPI levels was observed in the control group
(p < 0.05), whereas no such difference was present in the
main group.

Analysis of serum hBPI levels in children with upper
gastrointestinal tract diseases stratified by sex revealed
the following patterns. Development of inflammatory
pathology in the gastroduodenal region was associated with
a statistically significant increase in serum hBPI in both
sexes. Gender-specific features were evident. In particular,
the highest hBPI levels were recorded in subgroups with
inflammation associated with Helicobacter pylori infection.
In girls with H. pylori—associated disease, serum hBPI
levels increased by 80% compared with controls (p <0.05).
In girls without H. pylori, the increase was 33% and did
not reach statistical significance (p > 0.05). A similar
pattern was observed in boys; however, the elevation
was more pronounced. In boys with H. pylori—associated
gastroduodenal disease, serum hBPI levels rose by 300%
(p <0.05). In boys without H. pylori, the increase was 208%.

The relationship between serum hBPI levels and the
degree of H. pylori bacterial load was evaluated. No
significant correlation was found in the overall main group
(r=-0.09, p> 0.05). However, gender-specific associations
were identified: a strong positive correlation existed in
girls (r = +0.86, p < 0.05), suggesting that hBPI levels
may reflect the extent of H. pylori bacterial load in this
subgroup. In boys, a significant but inverse correlation was
observed (r =—0.46, p <0.05), which may indicate gender-
dependent differences in the immune response.

Serum hBPI levels were also analyzed in relation to the
morphological state of the upper gastrointestinal mucosa.
In children with overt gastric or duodenal ulceration, hBPI
concentrations remained within the range of the control
group (5.64 = 1.3 ng/mL, p > 0.05). In contrast, erosive
gastroduodenitis was associated with an almost threefold
increase in serum hBPI (15.27 + 1.2 ng/mL, p < 0.05),
likely attributable to multiple superficial mucosal defects
and consequent release of hBPIL.

Serum hBPI concentrations in children with
gastroduodenal inflammation were further evaluated
according to the degree of inflammatory activity (Table 2).
The data demonstrated that hBPI levels varied with the
severity of inflammation, and the observed trends were
consistent with those identified in the analysis of Table 1.

Table 2

Serum hBPI levels according to degree of inflammatory activity (based on morphological changes in the
mucosa) in children with gastroduodenal diseases (M * m).

Main grou Subgroup 1 | Subgroup 2 | Control group,
Parameter neo | a0 130 20
Lymphoplasmacytic infiltrate (points) 1.5+ 0.1 1.8+0.1 1.3+0.1* -
Activity of inflammation (points) 1.3+ 0.1 1.5+0.1 1£0.1* -
Serum hBPI level (ng/ml) 13.2+1 14.4+1.2 10.9+1.5 5.91+1
Serum hBPI level /lymphoplasmacytic infiltrate ratio (a.u.). 8.8+0.5 8+0.7 8.4+0.8 -
Serum hBPI level /activity of inflammation ratio (a.u.) 10.2+0.5 9.6+0.7 10.9+0.8 -

Note. * — p<0,05 — compared with the parameters of subgroup 1

During exacerbation, serum levels of the studied
peptide increased, which is consistent with the fact that
hBPI is secreted by neutrophils, whose presence in
biopsy specimens determines the degree of inflammatory
activity. The obtained data demonstrate elevated hBPI
levels in association with the development of chronic

severe inflammation, as evaluated by the density of
lymphoplasmacytic infiltrate (LPI). To ascertain whether
this relationship reflects a direct artifact or indirect
mechanistic interactions, hBPI concentrations were
analyzed according to the severity of chronic inflammation.
The results are presented in Figures 1 and 2.

Subgroup 1

B Degree of LPI 1 [ Degree of LPI 2-3 @ Control group
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Figure 1. Serum hBPI concentration (ng/mL) in children with Helicobacter pylori-associated
gastroduodenal diseases, Me (Q25; Q75).
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Figure 2. Serum hBPI concentration (ng/mL) in children with gastroduodenal diseases
not associated with H. pylori, Me (Q25; Q75).

As shown in Figure 1, increasing severity of chronic
inflammation (lymphocytic infiltrate) in subgroup 1 was
accompanied by a statistically significant rise in serum
hBPI levels, reaching 13.8 + 1.9 ng/mL (p < 0.05). With
grade 2-3 lymphoplasmacytic infiltrate, the mean hBPI
level further increased to 16.2 + 1.5 ng/mL, which was
statistically higher than the group indicators (p < 0.05).

Serum hBPI concentrations in children with
gastrointestinal diseases not associated with H. pylori
exhibited an opposite pattern (Figure 2). The highest levels
were recorded in the presence of grade 1 lymphoplasmacytic
infiltrate (14.5+ 1.8 ng/mL, p <0.05) or minimal inflammatory
changes in biopsy specimens (13.8 + 1.8 ng/mL, p <0.05).
In cases with grade 2-3 lymphoplasmacytic infiltrate,
hBPI levels did not differ from those in the control group
(6.5 = 1.2 ng/mL, p > 0.05). Thus, significant elevation of
hBPI was observed even with minimal inflammatory changes
accompanied by only limited immune cell infiltration. These
findings suggest that the increase in hBPI levels may result
from epithelial cell damage.

The mechanisms by which human bactericidal/
permeability-increasing protein (hBPI) interacts with
bacterial lipopolysaccharides provide insight into its role in
host protective mechanisms [11,18]. hBPI is released from
azurophilic granules of neutrophils [7] and from epithelial
cells of the gastrointestinal tract [26]. This release is reflected
in the observed association between serum hBPI levels and
the activity of gastric mucosal inflammation (p < 0.05), as
assessed by neutrophilic or lymphoplasmacytic infiltrate.

Elevated hBPI levels were detected in the presence of
multiple gastric and duodenal erosions but not in cases of
solitary ulcers (p < 0.05). This finding suggests increased
hBPI synthesis in response to extensive epithelial cell
damage in the gastroduodenal mucosa. Supporting evidence
comes from Vllahu et al. (2024), who demonstrated that
inflammation induces activation of epithelial cells, leading
to synthesis and release of antimicrobial peptides, including
hBPI, which contribute to mucosal protection [19].

Gender differences were evident: adolescent girls in
the control group exhibited higher baseline hBPI secretion,
whereas in gastroduodenal diseases not associated with
Helicobacter pylori, the increase in this antimicrobial
peptide was modest and did not reach statistical significance

(p > 0.05). The literature describes modulatory effects of
sex hormones on the synthesis and release of antimicrobial
peptides [19,20]. Although data specific to hBPI are limited,
sex hormones have been shown to influence antimicrobial
peptide production by gastrointestinal epithelial cells [27].
Indirect regulatory mechanisms have also been proposed,
involving sex hormone-mediated alterations in intestinal
microbiota composition and proinflammatory cytokine
levels [28].

The observed gender-specific differences in immune
response may indicate a predisposition in girls toward
more rapid onset and prolonged course of gastroduodenal
disease. Overexpression of hBPI has been reported to
indirectly sustain chronic inflammation [12].

The present findings align with and extend existing
evidence on the involvement of this antimicrobial peptide in
immune defense processes [7]. Published data elucidating
the pathogenetic mechanisms of hBPI action on bacterial
lipopolysaccharides have further clarified its contribution
to host protective mechanisms [11,18]. Theprungsirikul et
al. (2021) highlighted key aspects of hBPI’s antimicrobial
activity, including direct bactericidal effects mediated by
binding of its positively charged N-terminal domain to
negatively charged lipopolysaccharide molecules on Gram-
negative bacteria, resulting in cell membrane disruption
and enhanced phagocytosis [reference corresponding
to cited work]. Kong et al. (2021) demonstrated that
hBPI deficiency impairs mucosal protection, promotes
inflammation, and increases bacterial load [11].

The release of human bactericidal/permeability-
increasing protein (hBPI) from both azurophilic granules
of neutrophils [7] and epithelial cells of the upper
gastrointestinal tract [26] was clearly reflected in the
observed associations between serum hBPI levels and
the activity of mucosal inflammation (p < 0.05). Elevated
hBPI levels were particularly evident in cases of severe
chronic inflammation. Although an association between
hBPI and the degree of lymphoplasmacytic infiltrate has
not been previously described in the literature, the present
relationship is most likely attributable to the chronicity
of the inflammatory process and persistent epithelial cell
damage, which sustains ongoing synthesis and release of
hBPI [21].
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Histological examination revealed no Helicobacter
pylori organisms in gastroduodenal mucosa without
signs of chronic inflammation. In the absence of
bacteria, low hBPI levels were observed in cases with
grade 2-3 lymphoplasmacytic infiltrate. This raises
the question of whether the development of chronic
inflammation accompanied by epithelial cell damage
constitutes a prerequisite for bacterial adhesion and active
colonization of the gastric mucosa. Such conditions are
characterized by increased expression of Lewis antigens
on epithelial surfaces, providing additional binding sites
for BabA and SabA adhesins [22], elevated pH, and mucin
liquefaction [23], all of which facilitate extensive bacterial
colonization [24,25]. Secondary H. pylori infection further
exacerbates epithelial cell destruction through bacterial
virulence factors and indirectly sustains a baseline level
of chronic inflammation [24].

Conclusion

1. The course of upper gastrointestinal tract
diseases associated with Helicobacter pylori in children
is accompanied by elevated serum levels of human
bactericidal/permeability-increasing protein, which
correlate directly with the severity and extent of mucosal
involvement.

2. Distinct gender differences in hBPI levels were
identified, with girls in the control group exhibiting higher
concentrations than boys.
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BIOJIOT'TYHA POJIb HUMAN BPI B IEPEBIT'Y 3AXBOPIOBAHb BEPXHIX BIAJ1JIIB
IIJIYHKOBO-KAIIKOBOI'O TPAKTY, ACOLIIHOBAHHUX I3 HELICOBACTER PYLORI ¥V JITEA

JI. C. Casuenxo, I. O. Jlexscenko

3anopi3bKuii 1epraBHUI MeINKO-papMaleBTHYHUN YHiBEPCUTET
(m. 3anopixeks, Ykpaina)

Summary.

Hommpenicts indekuii Helicobacter pylori (HP) Bapitoe y pi3HHX perioHax CBITy 3ajlMIIAeThesi HEPiBHOMipHOK. Biin3bko omHiel
TPETUHH AiTeH y cBiTi MatoTh HP, 10 TOro X iH(iKyBaHHS BiA0yBaeThCs 3AE0LIBIIOTO Y AUTAYOMY Billi. IMyHHA BiIIOBIAb IPU PO3BUTKY
3anajJbHUX 3aXBOPIOBAHb 3/1IHICHIOETHCS 32 paXyHOK CHHTE3y Ta BUBIIbHCHHS aHTUMIKPOOHUX MENTU/IIB, 5K BiZIirparOTh POJb IPOTEK-
tuBHUX (pakTopiB. Cepen npencraBHUKIB aHTUMiKpoOHUX nentuaie humam BPI (hBPI), mexaHizmu 0poTHMIKpOOHOTO 3aXUCTY SIKOTO
peani3yroThest pi3HEMHE HUsIXaMu. BuBuenHs 3B°s13kiB Mixk piBaeM hBPI ta MopdonoriuHuMu 3MiHaMu CITH30BOi 000JIOHKH BEPXHIX
BiJI/IIJTiB [Ty HKOBO-KHIIIKOBOTO TPAKTY MPH 3aXBOPIOBAHHSIX, acoLiifoBaHuX 13 HP y fiTeil, 1acTh 3MOTY MOKPAIIUTH PO3yMiHHS 61010~
riYHOrO 3HAYCHHsI JaHOTO AaHTUMIKPOOHOTO MEeNTH/Y B iIMyHHIi# BiAMOBII.

Mera. JlocniauTu piBers human BPI B cupoBartiii kpoBi fiTeii i3 3aXBOPIOBAHHSIMH BEPXHIX BiJIiTIB IIUTyHKOBO-KHUILIKOBOTO TPAKTY,
acouifioBanuMu i3 HP Ta ioro poiib y po3BHUTKY Ta repediry iHdekiiiHoro nporecy.

Marepianu i metonu. O6crexxeno 60 mauienTis, BikoM Bix 10 1o 17 pokis. [liarpyny 1 ckiaanu 30 miteii i3 3aXBOpIOBaAHHIMHE ract-
ponyoneHaIbHOI 30HH, acouiioBanumu 3 HP, J[lo miarpynu 2 ysiituuu 30 giteil i3 3aXBOpIOBaHHSIMH racTPOAYOACHAIBHOI 30HHU, HEaco-
uittoBanumu 3 HP. Jo rpynu KoHTposto yBiinm 20 yMOBHO 3I0pOBUX JiTei, peNpe3eHTaTUBHIX 3a BIKOM 1 cTarTro. [lJ1st AlarHOCTUKU
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OyI10 IpoBeieHO J1TabopaTopHe, eH0CKOIIYHE, TICTOIOTiUHe HOoCiikeHHs. Biusnauenns pisHiB hBPI B cupoBartiii kpoBi mpoBoamiocs
3a JOTIOMOT0I0 IMyHO()EpPMEHTHOTO aHalIi3y 3 BUKOPUCTAHHAM KoMepuiitHo noctynHoro Habopy Human BPI ELISA Kit (Elabscience
Biotechnology, X’rocton, Texac, CILIA). [Iporokon gociimpkenns Oy 3arBepmkeHuii KomiTeToM 3 6ioeTHkn 3anopi3bKoro AepkaBHOTO
MeUKo-(hapMarieBTHYHOTO yHiBepcuTeTy. Bin OyB po3polieHnii BiMOBIJHO 10 €THYHHUX CTAaHJAPTIB i NMPHHIIMIIB, IO PETyIIOI0Th
MeJIIYHI TOCTIPKeHHS Ha JIIOIX, 1 He MMOpyIIyBaB (yHJaMeHTaIbHUX OioeTHaHUX HOpM. [Ipy BKiIIOUeHHI niTel y nociikeHHs Oyi1o
orpuMano iHpopmoany 3roxy. (ITpotokon Ne 3 Bin 28.10.2024 p.). Cratuctiyna 06pobka nanux npoBoawiacs Ha [1K 3 BukopuctaHHIM
JneH3iifHoTo porpaMHoro nakety Statistica st Windows 13.0, cepiitauit Homep JPZ8041382130ARCN10-J, 3 BUKOpUCTaHHSM 3Ha9€Hb
apudmeTnaHOTO cepeHboro (M), CepeHBOT0 KBaAPaTHIHOTO CEPEAHBOTO (G) Ta CepeAHIX NOPIBHIHB (M) IS YIaCHUKIB, PO3TITEHIX
Ha Kareropii, Mo BiAMOBIIaN KPUTEPIsIM HOPMATBHOCTI. 3B’ SI3KH MiXK TIOKa3HHKaMH OI[IHIOBAJIH 32 JIOTIOMOTOIO JIONATKOBUX METOIIB
panroBoi kopeismii Cripmena (r). [lyst OIiHKK 3HA4YyIIOCTI OKa3HUKIB y Ipymax, o OylIn piBHUMHU, BHKOPHCTOBYBAIIH t-KpUTEpilt
CThIOfIeHTa IS MAIHX BUOIPOK 3 BUKOPHCTAHHAM HenapamerpuaHoro U-kputepito ManHa-YiTHI. 3Ha4yIIiCTh BBaYKaJIH ICTOTHOIO IIPH
p<0,05. HayxoBo-mocminna pobora xadenpu Ha Temy: «IIporaosyBanHs nepebiry HaifOLIBII NOMIMPEHNX 3allalbHUX 3aXBOPIOBAHb
quTsraoro Biky» (Ne mepxkaBHOI peectparnii 00121U107520, 2020-2026 pp.)

Pe3yabrarn. Beranosneno, mo pisens hBPI B cupoBariii kpoBi fiTeif 0CHOBHOI rpyITH IIepeBHITYBaB TOKA3HUKHU AiTeH IPYIH KOH-
Tpoio B 2,2 pasu (p<0,05). Criocrepiranocs mixsumenns pisaio hBPI nmpu epo3nBHOMY racTpomyoneHiTi y 3 pasu OpIiBHSHO 3 ITOKa3-
HUKaMH KOHTPOoJIbHOI rpyn (p<0,05). BusBneno rennepHi 0coOMMBOCTI, a caMe B MIATPYIi AiBUaT 3a HasiBHOCTI P 3pOCTaHHS PiBHIO
hBPI BinbyBanocs Ha 80% (p<0,05), y miarpymi xnomdaukiB 3poctanas hBPI y cuposarmi kpoBi BinOyBanoch OUIBII BHpaXKeHO — Ha
300% (p<0,05). Ipu HasiBHOCTI iH(exnii AP niBUIIEHHs aKTUBHOCTI 3alajeHHs BinOyBanock Ha ¢oHi 3poctanuas hBPI (p<0,05). I[Tpu
BifcyTHOCTI HP HaiiBumuii BMicT hBPI B cupoBaTtiii kpoBi peecTpyBaBcs mpu JiM¢oruia3MaTnaHoMy iHdinsTpari 1 crymens (p<0,05)
1 Ipy MiHIMANBHHX 3amanbHuX 3MiHax (p<0,05).

BucnoBkn. 3a pe3ynsraTaMy MPOBEAEHOTO JOCIIIKEHHS BCTAHOBJIEHO, 1[0 Mepebir 3aXBOPIOBaHb BEPXHIX BIITIIIB IUTYHKOBO-
KHIIKOBOT'O TPAKTY, acoliiioBanux i3 HP, y nitell BifOyBa€eThCs Ha TIi 3pOCTaHHS BMICTY B cupoBarii kposi hBPI, piBeHs sikoro npsmo
3aJISKHTH BiJl CTYHEHIO Ta IUIOMII ypa)keHb CIM30Bo1 000JI0HKH. BigMiueHo TreHiepHi BIIMIHHOCTI y 3a0e3IeueH ] OpraHi3My BiITOBITHUM
piBaem hBPI. IToka3aHo, 1o y aiBuat KOHTpoOIsHOI rpynu piBeHs hBPI GyB BumM, mopiBHIHO 3 XJIOMYHKaMHU.

KirouoBi cj10Ba: Helicobacter pylori; ractpoxyonenanbsHa 30Ha; JiTH; i UTITKY; JiarHOCTHKA; eHiocKolis; human Bactericidal/
Permeability-Increasing protein.
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