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1.7 times lower than the CG indicator. In BA, the level of Rl in patients with moderate anemia was reduced by 1.2
times, with severe anemia by 1.3 times compared to the CG. In SA, the level of Rl in PP girls with moderate anemia
was reduced by 1.09 times, and in girls with severe anemia by 1.15 times compared to CG. The following changes
were visualized in the ovaries in MG: 38.5% follicular cysts, 32.3% polycystic ovaries, 16.9% corpus luteum cysts.

Conclusions. In pubertal girls with AUB and moderate and severe anemia, the most pronounced ultrasound
changes are observed in the pelvic organs. The size of the uterus is characterized by its increase, the structure of
the endometrium is heterogeneous and thickened. Uterine blood circulation is impaired, which is manifested by a
decrease in tone in the uterine, basal and spiral arteries. Diagnostic changes in the ovaries include the presence of
follicular cysts, polycystic ovaries and corpus luteum cysts.

Key words: pelvic organs, ultrasound and Doppler characteristics, abnormal uterine bleeding during puberty,
anemia of varying severity.
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Gastroesophageal reflux disease (GERD) is increasingly recognized as a significant health problem among young
patients. This condition, manifested by the reflux of gastric contents into the esophagus, can cause several symp-
toms, including heartburn, belching, and difficulty swallowing. This study is devoted to studying the effect of complex
therapy with a proton pump inhibitor (pantoprazole) and a complex of plant extracts and salts (dietary supplement
"Gastrotop") on the nitric oxide (NO) system and connective tissue metabolism in young people suffering from GERD.

The article presents results that confirm that the combination of PPI (pantoprazole) and "Gastrotop" represents
a promising strategy for the treatment of GERD, aimed at both the inflammatory and structural components of the
disease by regulating the activity of NO synthase isoforms and restoring the protective mechanisms of the esopha-
geal mucosa, correcting the levels of sialic acids and glycosaminoglycans (GAGs).

The study involved 30 young patients with GERD, who were divided into two groups: Group | (n=15) — patients
with erosive GERD and Group Il (n=15) — with non-erosive form. The comparison group consisted of 15 practically
healthy individuals. The study of blood plasma before treatment demonstrated a significant increase in the activ-
ity of total NO-synthase due to the pro-inflammatory — inducible isoform in the blood serum of patients with both
erosive and non-erosive forms of GERD. In addition, an increase in the concentration of GAG and sialic acids was
recorded in both groups of patients, which may indicate long-term damage to the mucosa regardless of changes
in the endoscopic picture. After treatment with pantoprazole and taking the dietary supplement "Gastrotop" for 30
days, a statistically significant decrease in the activity of both iNOS and the concentration of sialic acids and GAG was
recorded, indicating the restoration of barrier function and healing of defects in the esophageal mucosa.

Key words: gastroesophageal reflux disease, gastrotop, nitric oxide system, glycosaminoglycans, sialic acids.
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Connection of the publication with the planned re-
search work.

The article is a fragment of the research project
of the Department of Internal Medicine No. 1 of Pol-
tava State Medical University “Optimization of diag-
nostics, treatment and rehabilitation of patients with
diseases of internal organs”. State registration number
0124U000096.

Introduction.

Gastroesophageal reflux disease (GERD) is a com-
mon disease characterized by the reflux of gastric con-
tents into the esophagus, which causes direct damage
to the esophageal mucosa and associated symptoms,
such as heartburn and reflux. Traditional treatment fo-
cuses on suppressing the effect of hydrochloric acid on
the esophageal mucosa using proton pump inhibitors
(PPIs) and H2-histamine receptor antagonists. How-
ever, 30-40% of patients develop acid breakthrough
symptoms, which increases the interest of researchers
in alternative treatment strategies. The pathophysi-
ology of GERD includes delayed gastric emptying and
non-reflux-related esophageal injury factors (pepsin,
bile acids, oxidative stress), which contribute to in-
creased esophageal mucosa permeability and lead to
barrier dysfunction and chronicity of symptoms [1].

Restoring the integrity and strengthening of the
esophageal mucosal defense mechanisms is as im-
portant as reducing exposure to hydrochloric acid to
prevent esophageal damage and the persistence of
symptoms, so the integration of cytoprotective strat-
egies may provide additional benefits for patients with
refractory symptoms.

The esophageal mucosa has three levels of cellular
defense that maintain its integrity and protect against
damage caused by gastric reflux. These levels are di-
vided into:

1. Preepithelial, which consists of mucus, bicar-
bonate, surfactant phospholipids, and salivary defense
factors (e.g., epidermal growth factor, prostaglandins).
This is the first line of defense against hydrochloric acid
and pepsin. Mucus acts as a physical barrier, and bi-
carbonate neutralizes acid on the esophageal surface.
In GERD, decreased salivary and mucus secretion or
impaired bicarbonate secretion is inversely proportion-
al to the exposure to hydrochloric acid and the level
of CO damage. By enhancing mucus and bicarbonate
secretion, cytoprotective agents such as alginates and
prostaglandin analogs can strengthen this barrier.

2. Epithelial (cellular defense) is represented by
tight junctions, cell renewal mechanisms, and antiox-
idant defense. In GERD, hydrochloric acid and pepsin
can disrupt intercellular junctions, leading to increased
epithelial permeability and inflammation, and oxida-
tive stress can further contribute to epithelial damage.

3. Postepithelial defenses include blood supply to
the esophageal submucosa and maintenance of nor-
mal acid-base balance. Adequate blood flow ensures
the delivery of oxygen and nutrients, and NO and
prostaglandins promote vasodilation and healing. Im-
paired microcirculation due to chronic inflammation,
oxidative stress, or decreased NO production can delay
mucosal healing and increase susceptibility to trauma.
In turn, NO donors, rich in flavonoid compounds, and

drugs that affect microcirculation, can improve blood
flow and promote tissue repair.

Among modern cytoprotective agents, it is worth
noting the chewable tablets “Gastrotop” — a complex
of polysaccharides, plant extracts, and salts, which are
used to maintain the normal functioning of the gas-
trointestinal tract, especially the esophagus, in condi-
tions associated with gastroesophageal reflux and/or
increased secretion of hydrochloric acid. The tablets
contain biologically active substances from the leaves
of Opuntia ficus-indica (OFI).

Experimental studies conducted by Saad et al.
[2] and Silva et al. [3] showed that the extract of O.
ficus-indica cladodes (100 mg/kg body weight) was
able to reduce the effects of oxidative stress by in-
creasing the level of antioxidant enzymes (superoxide
dismutase, catalase, and glutathione peroxidase). This
effect is probably associated with the ability of this ex-
tract to reduce the level of lipid peroxidation in mem-
brane cells by absorbing free radicals.

Opuntia ficus-indica showed anti-inflammatory and
anti-ulcer effects [4]. Pathohistological examination of
gastric mucosal biopsies from different experimental
groups confirmed the gastroprotective efficacy of OFI
oil against ethanol-induced symptoms such as inflam-
mation, erosions, necrosis, and ulcers. In addition, OFI
oil treatment accelerated the reduction of ethanol-in-
duced ulcerated areas in a dose-dependent manner,
leading to an increase in their healing time. The healing
rate reached 91% on day 2 and 99% on day 3, and com-
plete healing was achieved on day 4 with OFI oil treat-
ment, while in all other groups, the ulcers remained
partially unhealed. The therapeutic effect of OFI oil
against gastric ulcers may be mediated by various bio-
active compounds: due to its protective antioxidant
properties, as well as antagonism against histamine H2
receptors, stimulation of signaling pathways required
for mucus and bicarbonate production, and reduction
of inflammation in the gastric mucosa. In addition, the
fatty acids of OFI oil (especially unsaturated ones) con-
tribute to the reconstruction and restoration of the
lipid layer of the cell membrane during the healing pro-
cess of gastric ulcers [5].

Olea europaea and Malva sylvestris have anti-in-
flammatory effects, promote healing of the gastric mu-
cosa, and protect the esophageal mucosa. In a study by
S. Mousavi et al.[6], it was shown that mallow extract
increased the healing rate of gastric mucosal ulcers
and shortened the duration of their recovery process
in rats. Also, the aqueous extract of M. Sylvestris inhib-
its both phases of pain (both neurogenic and inflam-
matory), with a predominant effect on the neurogenic
phase, which indicates both central and peripheral ef-
fects.

Olea europaea has antioxidant, anti-inflammatory,
immunomodulatory, analgesic, and gastroprotective
effects, and has also demonstrated wound-healing ef-
fects [7]. In addition, oleuropein has a nociceptive ef-
fect by blocking L-type Ca2+ channels (LTCC) and has
well-known anti-inflammatory properties [8].

However, there are no data on the effect of a com-
plex of polysaccharides, plant extracts, and salts (gas-
trotop) on the metabolism of connective tissue param-
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eters and the nitric oxide system in young patients with
GERD with Helicobacter pylori-negative status.

The aim of the study.

To investigate the effect of the food supplement
“Gastrotop” on the concentration of isoforms of nitric
oxide synthase and nitrites, the content of sialic acids,
glycosaminoglycans, and L-oxyproline in young patients
with GERD in the dynamics of observation.

Object and research methods.

30 young patients with GERD who were treated
in the Municipal Enterprise “Poltava Regional Clinical
Hospital named after M.V. Sklifosovsky of the Polta-
va Regional Council” were examined. This study was
conductedinaccordance with the requirements of Good
Clinical Practice (ICH E2(R6) GCP) and the Declaration
of Helsinki of the World Health Organization. All
patients provided informed voluntary consent prior to
any procedures.

The diagnosis of GERD in patients was established
following the requirements of the unified clinical pro-
tocol No. 943 dated October 31, 2013. The clinical and
endoscopic manifestations of GERD were assessed. Ac-
cording to the results of the endoscopic examination,
two groups were formed:

| (n=15) — patients with erosive GERD;

Il (n=15) — patients with non-erosive GERD.

The average age of patients with erosive GERD
in group | was 31.33+7.71 years, the ratio of men to
women was 13 (86.7%) / 2 (13.3%). The average age
of patients in group Il with non-erosive GERD was
33.4+7.92 years, and the ratio of men to women was 8
(53.3%) / 7 (46.7%).

The control group consisted of 15 practically healthy
individuals, of whom 7 (46.7%) were men and 8 (53.3%)
were women, aged 24.3+5.25 years.

The presence and severity of GERD symptoms were
analyzed using the GERD-Q questionnaire, which in-
cluded questions about the well-being of patients
during the previous week. When processing the re-
sults, the total score of the questionnaire and individ-
ual scores for each of the six factors were noted: the
presence and frequency of heart-
burn, regurgitation, epigastric pain,
nausea, heartburn at night, and the

All participants before and after treatment were
determined by the indicators of the NO system in the
blood plasma: the activity of total nitric oxide synthase
(gNOS), the inducible form of NOS (iNOS), neuronal
(nNOS) and endothelial (eNOS) form of NOS using the
Griss-llosvay reagent [9]. The functional activity of sur-
face epithelial cells of the esophageal mucosa was de-
termined by the level of glycosaminoglycans and sialic
acids (Hess reaction) [10].

The obtained data were entered and subjected to
statistical processing using Microsoft Excel and Graph-
Pad Prism 10 programs (GraphPad Software, Inc., San
Diego, CA, USA), provided that the data were normally
distributed, the results were presented as arithmetic
means (M) and their standard deviation (SD). The signif-
icance of differences before and after treatment in one
group was calculated using the Student’s t-test and the
Wilcoxon test, for the analysis of indicators between
groups the Kruskal-Wallis test and the Mann-Whitney
U-test were used. Differences were considered statisti-
cally significant at p<0.05.

Research results and their discussion.

We assessed the factors of protection and aggres-
sion of the esophageal mucosa in the blood plasma of
young patients with GERD before the start of therapy
and after taking the complex, which included PPIs and
gastrotop, for 30 days (table 1).

Nitric oxide (NO) is known to play an important role
in maintaining the integrity of the esophageal mucosa
and regulating the function of the lower esophageal
sphincter (LES). Excessive production of nitric oxide by
iNOS promotes inflammation and oxidative stress [11],
whereas NO produced by eNOS promotes microcircu-
lation and improves tissue repair. Dysregulation of NO
metabolism in patients with GERD may contribute to
impaired esophageal barrier function, suggesting that
direct regulation of NO synthase activity may be an ef-
fective treatment.

According to the results obtained, in patients with
both erosive and non-erosive forms of GERD, an in-
crease in total NOS activity (gNOS) was observed be-

Table 1 — Changes in the content of nitric oxide metabolism

in the dynamics of treatment
of patients with GERD, (Mtm)

frequency of taking medications.

The average score in the group with Group | Group Il Practically
erosive GERD was 8.0+2.93 and in : before.  |CroUPlafter —ppore  (Sroup ilaften &y sy
. Indicators treatment treatment o o
the non-erosive GERD — 8.87+2.0. treatment (n=15) treatment (n=15) individuals
: (n=15) (n=15) (n=15)
Both groups of patients took
PPIs in standard doses (basic ther- i
gNOS, nmol/min % "
apy, namely: Pantoprazole 40 mg | per g protein 3,06+1,03# 1,86+1,18 | 2,37+0,99 1,85+0,87 1,39+0,1
1 hour before breakfast and in |enos, nmol/min
g * *
the evening for 10 days, then — 40 per g protein 0,27+0,11 0,38+0,19 | 0,23%£0,08 0,31+0,11 0,2840,02
mg 1 hour before breakfast for 20 [ \os nmol/min
days) and the dietary supplement per g protein 0,58+0,16* | 0,57+0,24 0,51+0,17 0,5+0,15 0,46%0,03
“Gastrotop” (“Erboseta S.p.A,” San [iyos nmol/min
. ’ * *
Marino) — 1 chewable tablet 15-20 | per g protein 2,470,94#* | 1,29+1,07 | 1,86+0,87* | 1,35:0,95 | 0,92+0,09
minutes after main meals and one nNOS, nmol/min
chewable tablet before bedtime for | per ¢ protein 0,32+0,13#*| 0,2+0,06 | 0,28+0,15€ | 0,19+0,06 | 0,19+0,01
30 days.
. . . NO, nmol/I 2,8+1,12#* | 1,14+0,51 |2,27+0,62#*| 1,26%0,43 1.14+0.31
The study included patients with 2 /

H. pylori-negative status, which was
assessed by determining H. pylori
antigen in feces.

Notes: statistically significant differences: * — between groups | and Il before treatment and the
group of practically healthy; ¥ — between the indicators of groups | and Il after treatment and the
group of practically healthy; # — between the indicators of group | before and after treatment;
£ — between the indicators of group Il before and after treatment.
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Table 2 — Changes in the content of sialic acids, glycosaminoglycans,
and L-oxyproline in the dynamics of treatment of patients with GERD

protective effect. nNOS activity was
higher in the group with erosive GERD

(M+m) by 1.7 times compared to practically

Group | Group I practically healthy individuals (0.32+0.13 com-

Indicators B Gtr:)elggr:wiﬁter R G'E?:aptrllzzmer healthy indi- pared' to 0.1920.01 nmol/min per g
treatment (n=15) treatment (n=15) viduals protein, p=0.003). After therapy, the

(n=15) (n=15) (n=15) neuronal isoform activity index sig-

Sialicacids, | ¢ 1511 134+ | 2974079¥ |4,66¢1,324%| 3,120,67¥ | 2,012021 | Nificantly decreased by 1.6 times com-
mmol/Il pared to the initial value (0.2+0.06 ver-
GAG, pg/ml [52,7146,03#* 36,1248, 75¥ [50,98+10,1#* 35,0248,33¥| 31,43+1,42 | Sus 0.32%0.13 nmol/min per g protein,
. p=0.006). At the same time, in patients
L'°r’;yn’z';)‘;}'|”e' 28,47+4,95* [22,52+10,41¥ 29,08+6,6* |23,0+12,55¥%| 16,44+1,62 | with non-erosive GERD, the nNOS ac-

Notes: statistically significant differences: * — between groups | and Il before treatment and
the group of practically healthy; ¥ — between the indicators of groups | and Il after treatment
and the group of practically healthy; # — between the indicators of group | before and after

treatment.

fore the start of therapy: in the group with the erosive
form — 2.2 times (3.06%1.03 nmol/min per g protein,
p=0.0007), and in the non-erosive form — 1.7 times
(2.37£0.99 nmol/min per g protein, p=0.01) compared
to the group of practically healthy individuals (1.39+0.1
nmol/min per g protein). This indicator increased in
both groups before treatment, probably due to the
inducible isoform of NO synthase. One month after
therapy, gNOS activity in patients with erosive GERD
significantly decreased by 1.6 times (1.86+1.18 versus
3.06+£1.03 nmol/min per g protein, p=0.003). In the
group with NERD, gNOS activity decreased to 1.3 times
(1.85%0.87 versus 2.37+0.99 nmol/min per g protein),
but the data were not statistically significant.

Thus, INOS activity in group | before treatment
was 2.7 times higher than in the group of practically
healthy individuals (2.47+0.94 versus 0.92+0.09 nmol/
min per g protein; p=0.0003) and the non-erosive form
of GERD — 2 times higher (1.86+0.87 nmol/min per g
protein, p=0.002). These data coincide with the results
of [11] and [12], who found a direct relationship be-
tween increased iNOS activity in patients with erosive
esophagitis and activation of nuclear transcription fac-
tor kB (NF-kB), which leads to LES relaxation, systemic
inflammatory response, and probable carcinogenesis.
After treatment of GERD with pantoprazole and gastro-
top, iNOS activity decreased almost 2-fold compared
to baseline (1.29+1.07 and 2.47+0.94 nmol/min per g
protein; p=0.006, respectively).

We also determined the activity of constitutive
forms of NO synthase (cNOS) in both endoscopic vari-
ants of GERD. In the study [13] it was found that nitric
oxide, which is synthesized by cNOS, contributes to the
restoration of the integrity of the mucous membrane,
affecting the synthesis of bicarbonates and protective
mucus.

eNOS activity before treatment was slightly differ-
ent in both groups of patients (in group | — 0.27+0.11
nmol/min per g protein, p=0.03; and in group Il
((0.23+0.08; p=0.005) compared to the group of prac-
tically healthy individuals (0.28+0.02 nmol/min per g
protein)). Thirty days after treatment, the indicators in
both groups of patients increased by almost 1.4 times,
which may indicate the healing processes of mucosal
defects due to stimulation of angiogenesis and expres-
sion of adhesion molecules since endothelial NOS is a
constitutive enzyme that reduces the tone of smooth
myocytes, provides vasorelaxation and endothelio-

tivity in plasma before treatment was
1.5 times higher, although it did not
significantly differ from the normal val-
ues (0.28+0.15 versus 0.19+0.01 nmol/
min per g protein). After therapy, the
activity index decreased by 1.5 times (0.19+0.06 nmol/
min per g protein; p=0.04). Nitric oxide, produced with
the participation of nNOS, plays a protective role in the
esophageal mucosa by increasing CO blood flow, thus
ensuring the healing of erosive-ulcerative defects and
tissue protection. In addition, nNOS is important in pro-
longed LES relaxation (transient LES relaxations, TLESR),
which is the main mechanism of acid reflux.

Therefore, increased nNOS activity in GERD is a sign
of excessive gastric acid reflux, motility dysfunction,
and damage to the esophageal mucosa.

The level of nitrite (NO2) in patients with erosive
form before treatment was 2.5 times higher (2.8+1.12
nmol/l) compared with a group of practically healthy in-
dividuals (1.14+0.31 nmol/I, p<0.0001). In the non-ero-
sive form of GERD, the NO2 content increased by 2
times ((2.2740.62) vs. (1.1440.31 nmol/l, p<0.0001)).
Nitrites in the acidic environment of the stomach act
as precursors for the formation of NO and L-citrulline
from L-arginine and 02. The conversion of nitrites to
NO in the lumen of the stomach can contribute to such
protective mechanisms as increased mucosal blood
flow, suppression of inflammation, and regulation of
CO tone. However, according to O. Kashyrtseva [12], a
positive correlation between total NO and its metabo-
lite nitrogen nitrite in plasma and esophageal mucosa
was established against the background of GERD. Ac-
cording to the results of our study, the concentration
of nitrites in the group of patients with erosive muco-
sal lesions significantly exceeded this indicator in the
group with non-erosive GERD, probably due to exces-
sive relaxation of the LES and expansion of intercellular
spaces, which is one of the factors in the development
of reflux esophagitis. A month after treatment, the con-
centration of nitrites in blood plasma statistically sig-
nificantly decreased to the level of the control group
both in group | ((1.14+0.51) compared to the values
before treatment (2.8+1.12 nmol/l, p=0.001)), and in
group Il of young patients ((1.26+0.43) compared to
the previous values (2.27+0.62 nmol/l, p=0.003)).

We also assessed the changes in the connective tis-
sue metabolism system in the blood plasma of young
patients with GERD before the start of therapy and
after taking pantoprazole and gastrotop for 30 days
(table 2).

Important components of the mucosal barrier
are sialic acids, alpha-ketoacid carbohydrates located
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at the ends of glycoproteins, and glycolipids. These
molecules provide viscosity to mucus, moisturize and
protect the mucosa from pathogens, and neutralize
reactive oxygen species. In the presence of gastro-
esophageal reflux, degradation of mucins containing
sialic acids occurs, which in turn weakens the protec-
tive layer of the esophageal mucosa. Studies indicate
changes in the content of sialic acids in the esopha-
geal mucosa in conditions such as erosive esophagitis
and Barrett’s esophagus. The study [14] revealed that
MUCS5B is a mucin present in the human esophageal
mucosal barrier, which contains keratan sulfate chains
— glycosaminoglycans that may play a scaffolding role
in protecting the esophageal mucosa and immune
regulation processes. The level of sialic acids in both
groups of patients increased by 2.6 times ((5.16+1.13
mmol/l) in group | compared to practically healthy
subjects — (2.01+0.21, mmol/l, p<0.0001)) and by 2.3
times (4.66+1.32 mmol/l, p<0.0001) in the second
group, respectively. As a result of the treatment, the
concentration of sialic acids in the blood of patients in
both groups decreased by almost 1.7 times (p<0.0001).
Since sialic acids contribute to mucin stability and
esophageal protection, increased levels of total sialic
acid and sialyzed mucins may reflect chronic injury and
remodeling of mucosal tissues.

Glycosaminoglycans (GAGs), including heparan sul-
fate, chondroitin sulfate, and hyaluronic acid, are com-
ponents of the extracellular matrix and mucosal barrier
[15]. They play an important role in moisturizing, lu-
bricating, and protecting tissues from enzymatic deg-
radation, and together with collagen and elastin fibers,
they form a matrix that promotes the ability of wound
edges to unite and promote healing. In the esophageal
mucosa, GAGs contribute to the maintenance of epi-
thelial barrier integrity by inhibiting pepsin-mediated
degradation and reducing acid permeability.

The concentration of GAGs before the start of the
therapy increased by 1.7 times both in the group with
erosive GERD (52.71+6.03) compared to the group
of practically healthy individuals (31.43+1.42 pg/ml,
p<0.0001), and in the group with a non-erosive form,
respectively ((50.98+10.1 ug/ml, p<0.0001)).

The increase in the concentration of sialic acids
and GAGs is likely a compensatory mechanism, indi-
cating long-term damage to the mucous membrane.
Recent studies [8] have shown that GAG-based drugs
(hyaluronic acid and chondroitin sulfate) alleviate the
symptoms of GERD, promote healing of the mucous
membrane, and strengthen the integrity of intercel-
lular contacts, providing a promising additional thera-
py. After a month of treatment, the concentration of
glycosaminoglycans in groups | and Il approached the
level of this indicator in the group of practically healthy
people. The value of the indicator statistically signifi-
cantly decreased both in patients with erosive GERD
((36.12+8.75 pg/ml) compared to the values before
treatment (52.7146.03 pg/ml, p=0.0001)) and with the
non-erosive form ((35.02+8.33 pg/ml) compared to the
values before the start of therapy (50.98+10.1 pg/ml,
p=0.001)).

L-oxyproline is a derivative of the amino acid pro-
line and is involved in the metabolism of collagen, a
component of the extracellular matrix. Accordingly,

a deficiency or impairment of collagen synthesis may
contribute to a weakening of the protective CO barrier
of the esophagus, making it more susceptible to reflux.
The role of oxyproline in the context of maintaining the
structural integrity of the gastrointestinal tract is relat-
ed to scarring processes: prolonged exposure to acid
can lead to fibrosis of the esophageal mucosa in re-
sponse to repeated injury. Elevated levels of oxyproline
may indicate collagen degradation [16] due to fibrosis,
which contributes to structural changes in the mucosa
such as strictures or Barrett’s esophagus, as collagen
production increases in an attempt to repair damaged
tissue.

The concentration of oxyproline before the start of
the therapy increased by 1.7 times both in the group
with erosive GERD (28.47+4.95 mmol/l) compared to
the group of practically healthy individuals (16.44+1.62
mmol/l, p<0.0001), and in the group with a non-ero-
sive form (29.08+6.6 mmol/l). After the treatment, the
concentration of oxyproline decreased by 1.3 times
and approached the value of the indicator in the blood
of practically healthy individuals ((22.52+10.41 mmol/I,
p=0.04 in group ) and (23.0+£12.55 mmol/l, p=0.03 in
group I, respectively)), which may indicate the pro-
cesses of healing and scarring of mucosal defects.

Conclusions.

1. Elevated levels of iINOS activity were observed in
both erosive (p=0.003) and non-erosive forms of GERD
(p=0.002) with a significant decrease in iINOS activity
after treatment in patients with esophagitis (p=0.006),
which indicates the effective effect of pantoprazole
therapy and the use of the dietary supplement “Gas-
trotop”.

2. At the same time, in patients with erosive GERD,
nNOS activity was 1.7 times higher (p=0.003), and
with non-erosive form — 1.5 times and significantly de-
creased after treatment (p=0.04) compared to a group
of practically healthy individuals.

3. An increase in the concentration of GAGs by
1.7 times (p<0.0001), sialic acids by almost 2.5 times
(p<0.0001) and L-oxyproline by 1.7 times (p<0.0001) in
both groups of patients with GERD before treatment
indicates a compensatory mechanism of long-term
damage to the esophageal mucosa. A significant de-
crease in GAG levels after treatment was observed in
both erosive and non-erosive forms of GERD (p=0.0001
and p=0.001, respectively), indicating mucosal healing.
These results confirm the potential role of GAG-based
therapy in the treatment of GERD and in promoting the
restoration of mucosal integrity. The concentration of
sialic acids after the therapy decreased by 1.7 times in
both groups of patients (p<0.0001); the content of oxy-
proline decreased by 1.3 times in the group with ero-
sive (p=0.04) and non-erosive GERD (p=0.03).

Prospects for further research.

Given the established effects of the dietary supple-
ment “Gastrotop” on the nitric oxide system and con-
nective tissue metabolism, it is advisable to conduct
further studies to assess morphological changes in the
esophageal mucosa.
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BN/ 1B KOMNJIEKCHOIO J1IKYBAHHA 13 3SACTOCYBAHHAM LIUTOMNPOTEKTOPA
POC/IMHHOIO NOXOAXEHHA HA NOKA3HUKU CUCTEMU OKCUAY A3OTY TA
OBMIHY CNONYYHOI TKAHUHU Y XBOPUX HA TACTPOE3O®ATEA/IbHY PED/IIOKCHY
MO040rO BIKY 3 HELICOBACTER PYLORI-HEACOLINOBAHUM CTATYCOM

NontaBCcbKUA aepKaBHUI meguuHuii yHisepcuteT (m. MonTaBa, YKpaiHa)
gorodnytska.inesa@gmail.com

facmpoe3oghazeanvHa pepnatokcHa xsopoba (FEPX) dedani yacmiwe 8U3HAEMbCA CymmEeBO Mpobaemoro
300pos's ceped Moaodux nayieHmis. Lleli cmaH, Wo rnpossnsemMsbcs 3aKUOOM WYyHKO8020 8Micmy 00 Cmpasoxody,
30amHuli BUKAUKAMU HU3KY CUMITMOMI8, 30KpemMa rneyito, 8iOpUMKy ma ympyOHeHHs KoeMaHHSA. [laHe 00CniOHeHHsA
rnpuceaYeHe BUBYEHHIO 8r/UBY KOMIAEKCHOI mepanii iHeibimopom npomoHHOI nomnu (naHmonpasony) ma
KOMIAEeKCy pOCAUHHUX eKcmpakmie i coneli (Oiemu4Hoi 0obasKku «[acmpomon»), Ha cucmemy okcudy azomy (NO)
ma 0b6MiH Ccrnoay4YHoi MKaHUHU y Monodux nrodel, aki cmpaxcdaroms Ha MEPX.

Y cmammi npedcmasneHi pesynbmamu, AKi niomeepoxcytoms, wjo KombiHauis I (maHmonpasony) ma
«facmpomony» npedcmasnsae nepcrnekmusHy cmpameeito nikysaHHA FEPX, cripamosaHy AK Ha 3anasabHUl, mak i Ha
CMpPYKmMypHUl KOMIOHEHMU X80p0obU WAAXOM pe2ynto8aHHA akmusHocmi izogpopm NO-cuHmasu ma 8i0HO8M1eHHA
30XUCHUX MexaHi3mie c/1u3080i 060/10HKU cmMpasoxody, Kopuayo4u pieHi cianosux Kucaom i 2aiKo3amiHozniKaHie
(TAT).

Y docnidmceHHa 6ynu 3anyveHi 30 xeopux Ha TEPX mosnodozo 8iKy, aKi 6yau posnodineHi Ha 08i epynu: |
epyna (n=15) — nauyieHmu 3 epo3usHoto gopmoro TEPX ma Il epyna (n=15) — 3 Heepo3usHow ¢opmoro. [pyny
rnopieHAHHA cKaanu 15 npakmuyHo 300posux ocib. OmpumaHi pe3yabmamu O00CAIOHEHHA MaAa3mu Kposi 00
NiKYy8AHHA 0eMOHCMpPY8asu 3Ha4YHe nidsuweHHA akmueHocmi 3az2asa6Hoi NO-cuHmMasu 3a paxyHOoK npo3anasasbHoi —
iHOyyubenbHOI i30¢hopMu y cupo8amMui Kpoei Xx8opux AK Ha epo3usHy, Mak i HeeposusHy gpopmy FEPX. OKpim yboeo,
byn0 3agpikcosaHo nidsuweHHA KoHUeHmpauii FAI ma ciasnosux Kucsom 8 060x epynax Xxeopux, W,0 Moxce ceioyumu
npo mpuease MoWKOOHEeHHSA CAU30801 060/10HKU He3anexHo 8i0 Has8HOCMI 3MiH eHOocKoniYHoT KapmuHu. llicas
MiKy8AHHA naHmonpasosnom ma npuliomy diemuyHoi dobasku «facmpomon» ernpodosxc 30 OHie 3agikcosaHo
cmamucmu4Ho 00CmogipHe 3HUXeHHA akmueHocmi aK iINOS, mak i KoHueHmpauii cianosux Kucaom i FAl, wo

8KaA3Y€E Ha 8iOHOBAEHHA bap’epHOT hyHKYiT ma 3a20€eHHA OegheKkmis c/1u3080i 060A0HKU CMPABOX00Yy.

Knro4voei cnoea: z2acmpoesogazedanbHa pe@aoKcHa xeopoba, eacmpomor,

2n1iKo3aMiHo2niKaHU, cianoesi Kucaomu.

38’A30K ny6niKauii 3 nnaHOBMMM HayKOBO-AOoCNig-
HUMMK poboTamu.

Cratta € ¢parmeHtom HAP Kadeppu BHYTPiWHbOI
meanumHn Nel MNonTaBCbKOro Aep’KaBHOro meauyHo-
ro yHisepcutety «OnNTUMI3ayis 4iarHOCTUKMK, NiKYBAHHA
Ta peabiniTalii XBOpMX i3 3aXBOPHOBAHHAMMK BHYTPILLHIX
opraHiB». Homep gepxaBHoi peectpayii 0124U000096.

Bcryn.

factpoesodareanbHa pedatokcHa xBopoba (MEPX)
— MoWwMpeHe 3axBOPIOBAHHA, O XapaKTepU3YeETbCA
pedbtOKCOM LW/TYHKOBOTO BMICTY 40O CTpaBoXxoay, AKUM
CNPUYMNHAE MpAME MNOLIKOAXKEHHA CAN30BOi 060NOH-
KM CTpaBOXoAy Ta MOB’A3aHi 3 HUM CMMMTOMM, TaKi AK
neyia Ta pedntokc. TpaauuiitHe NikyBaHHA 30cepearke-
He Ha NMPUrHiYeHHi BNAMBY XJ10PUCTOBOAHEBOI KUCIOTH
Ha cnmsoBy 06010HKY (CO) cTpaBoxoagy 3a AONOMOrot
iHribiTopie npoToHHoi nomnu (IMM) Ta aHTaroHicTis
H2-rictamiHoBux peuenTopis. OgHak y 30-40% naujieH-
TiB BUHMKAIOTb CUMMTOMM KUCIOTHOrO / eni3oanyHoro
«MNPOpPMBY», WO NiABULLYE iHTEPEC AOCNIAHUKIB A0 anb-
TepHATUBHUX CTpaTerii nikyBaHHA. MaTtodisionoria FEPX
BK/IIOYAE CNOBiZIbHEHHA €BaKyaLiii WAYHKOBOrO BMICTY
Ta GaAKTOpPM YLUKOOMKEHHS CTPaBOXOAy, He MoB’A3aHi 3
pedntokcom (NencuH, KOBYHI KMCIOTU, OKCUAATUBHUN
CTpec), AKi cnpuATb NiABULEHHIO MPOHMKHOCTI CO
CTpaBoxody Ta NpuU3BOAATb A0 AUCPYHKLIT 3aXMCHOrO
6ap’epy i xpoHisauii cumntomis [1].

cucmema OKcudy azomy,

BigHOBNEHHA LiNICHOCTI Ta NiACUNEHHA 3aXMCHUX
MeXaHi3MiB Cc/IM30B0i 06ONIOHKM CTPaBOXOAYy TaK Camo
BaXK/IMBe, AK i 3MEHLUEeHHA BM/MBY X/IOPUCTOBOAHEBOI
KMUCNOTHU, ANA 3an0obiraHHA yLWKOAKEHHIO CTPaBOXoAay Ta
CTIMKOCTi CMMNTOMIB, TOMY iHTErpauia LMTONPOTEKTOpP-
HUX CTpaTerin moke 3abesneunTu [oAaTKOBI Nepesaru
ONA NALIEHTIB 3 pedpakTepPHUMU CUMNTOMAMMU.

CO cTpaBoxoZy Ma€ TPWU PiBHI KAITUHHOrO 3axu-
CTY, AKi NiATPUMYIOTb i LiNiCHICTb Ta 3axuLLaloTb Bif,
NOLUKOAKEHD, BUKANKAHUX LWAYHKOBUM pedtokcom. Ll
PiBHI NOAINAIOTL Ha:

1. NepepenitenianbHUA, [0 CKNaZy AKOro BXOAATb
cnus, 6ikapboHaT, NoBepxHeBO-aKTUBHI docdoninign Ta
baKTopU 3axMCTy CAUMHKU (Hanpuknag, enigepmanbHuUi
dakTop pocty, npoctarnaHamHm). Lle nepwa niHia 3axu-
CTY Bif, XJ1I0PMCTOBOAHEBOI KUCNOTU Ta Nnencuny. Cnus gie
AK Qi3nyHKMIt 6ap’ep, a GikapboHaT HelTpanisye KUCOTY
Ha nosepxHi cTpasoxoay. Mpu NEPX 3meHWweHe BUAiNEH-
HA CIMHM Ta cimM3y abo nopylleHHA ceKkpelii H6ikapbo-
HaTy 3BOPOTHO MpOnMopLiliHe A0 BMAMBY XJIOPUCTOBO-
OHEeBOI KNCNOTU Ta piBHA nowkoaKeHHA CO. 3a paxyHOK
niacuneHHA cekpeuii cnmsy Ta 6ikapboHaTy LMTONPOTEK-
TOPHI areHTu, TaKi AK anbriHaTK i aHanoru npocrarnax-
OVHIB, MOXYTb 3MiLHUTYK Liei 6ap’ep.

2. EniTenianbHWUi (KNITUHHWIA 3axuUCT) nNpeacTasne-
HUI WiINBHUMW KOHTAKTaMM, MEXaHi3MaMM OHOBJ/IEHHA
KNITUH Ta aHTUOKCMAAHTHOro 3axmucty. Mpu FEPX xno-
PUCTOBOAHEBA KMUC/IOTA Ta MENCUMH MOXYTb MOPYLUNTH
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MIXKKNITUHHI  KOHTaKTW, NPU3BOAAYM A0 NiABULLEHHA
NPOHUKHOCTI eniTenito Ta 3anaseHHA, 3 OKUCHOBaNbHUN
CTPec MOoXe A0AATKOBO CNPUATU YPAXKEHHIO eniTenito.

3. MMocTeniTenianbHUIN 3aXMCT BKAKOYAE KPOBOMO-
CTayaHHA niacnM3oBoi 0BONOHKM CTpaBoxody Ta Mid-
TPUMKY HOPManbHOIO KWC/AOTHO-OCHOBHOrO 6anaHcy.
AZleKBaTHWI KPOBOTIK 3abe3neyye AOCTaBKY KWUCHIO Ta
noXmBHUx pevoBuH, a NO i npocTarnaHanHu CnpuATb
PO3LMPEHHIO CYAMH i 3aroeHHto. [MopyleHHAa MiKpo-
LMPKYNALLT BHACNIAOK XPOHIYHOTO 3ananeHHA, OKUCAI0-
Ba/IbHOro cTpecy abo 3HMKeHHA BUpobaeHHsA NO moxke
YNOBI/IbHUTU 3arO€EHHA CIM30BOT 060/10HKK Ta 36inbLIN-
TU CNPUMHATAMBICTL A0 TPAaBMATU3YHUMX YMHHMKKIB. B
cBoto yepry, goHatopu NO, aki 36arayeHi ¢praBoHOIgHU-
MW CMOAYKamMM, Ta NpenapaTu, AKi BNIMBaOTb HAa MiKpPO-
LMPKYNALIO, MOXYTb MOKPALLUTM KPOBOMJIMH i CNPUATH
BiJHOB/IEHHIO TKAHMH.

Cepep, cyyacHUx 3acobiB LUMTONPOTEKTOPHOI Aji cnig,
Bif3HAUMTU KyBasbHi TabneTkn «lacTpoton» — KOM-
naeKc nosicaxapifis, POCAMHHUX EKCTPaKTIB Ta CONeMN,
AKi 3aCTOCOBYHOTLCA ANA NIATPUMKM HOPMANBHOTO GYHK-
LiOHYBaHHA LU/JIYHKOBO-KMLLIKOBOrO TPaKTy, 0cobanBo
CTpaBoxoay, NpW CTaHax, NoB’A3aHMX 3 racTpoesodare-
anbHUM pedatokcom Ta/abo MigBMLLEHOD CEKpeLieto
XNOPUCTOBOAHEBOT KUCNOTU. TabneTkn micTaTb Bionoriy-
HO aKTUBHI pe4yoBUHM 3 ancta Opuntia ficus-indica (OFI).

EKcnepMMeHTanbHi  JOCNIoXKEHHA, AKI npoBeaeHi
Saad et al. [2] Ta Silva et al. [3] noKkasanu, WO eKcTpaKT
knapogaji O. ficus-indica (100 mr/Kr macu Tina) 6ys 3aaT-
HUI 3MEHLLUUTM HACNIAKM OKUC/IIOBANIbHOTO CTPecy LWna-
XOM MigBULLEHHA PIBHA aHTUMOKCUOAHTHUX pepmeHTiB
(cynepokeupamcmyTtasm, Katanasm Ta TNyTaTiOHNEPOK-
cupasn). Lleit edekT, imoBipHO, NoB’A3aHUIt 3i 34aTHI-
CTIO LbOro eKCTPAKTy 3HWUXKYBATU PiBEHb MEPEKUCHOro
OKWUC/IeHHSA NinigiB y MembpaHHUX KAITUHAX LWIAXOM Mo-
INMHAHHA BiIbHUX paguKanis.

Opuntia ficus-indica nokasana npoTu3ananbHy Ta
npotuBupasKkoBy paito [4]. MaTorictonoriyHe gocnig-
YKeHHs bionTaTiB 3i cIM30BOT 0OONOHKKU WIYHKA B Pi3-
HUX eKCnepuMeHTaNbHUX rpynax niATBEPAMAO racTpo-
NPoOTEKTOpPHY edekTnBHicTb onii OFl npoTu cumnToMmis,
CNPUYMHEHMX €TaHOJIOM, TaKUX AK 3amajneHHA, eposii,
HeKpOo3 Ta BMpas3Ku. Kpim Toro, nikysaHHA macnom OFI
NPUCKOPUNIO 3MEHLUEHHS NOBEPXHi CMPUUYMHEHUX eTa-
HOMIOM BMPA3KOBUX [iNAHOK 3aneXXHO Bi4, 403U, WO
npuseeno Ao 36inblueHHsA Yacy ix 3aroeHHs. LLBnakictb
3aroeHHA gocarna 91% Ha 2- aeHb i 99% Ha 3-i feHb,
a NoBHe 3aroeHHA Byno JOCATHYTO Ha YeTBEPTUN AeHb
nig yac nikyBaHHA onieto OFI, ToAi AK y BCiX iHWMX rpynax
BMPA3KM 3a/IMLLAINCA YAaCTKOBO He3aroeHMmU. Tepanes-
TUYHUI edekT onii OFl NpoTM BMPA3KK LUIYHKA MOMXKe
6yTM onocepeaKOBaHWIM PiI3HOMAHITHUMK BGiOAKTUBHMU-
MW CMONYKaMU: 3aBAAKWN 3aXUCHUM aHTUOKCUOAHTHUM
B/IaCTMBOCTAM, @ TAaKOX aHTAroHiamy npotu H2-peuen-
TOpPIB TiCTaMiHy CTUMYAALIT CUTHANbHWX LAAXIB, HEOO-
XiAHWX AN NPOAYKLIT cAnsy Ta 6ikapboHaTy, i SMEHLIEeH-
HIO 3anasibHUX NMPOLECIB Y CIM30BI 06OMOHL, WAYHKA.
[0 TOro K, upHi Kucnotn onii OFl (ocobanBo HeHacu-
YeHi) cnpumATb PEKOHCTPYKLT Ta BiAHOBAEHH!O NinigHO-
ro wapy KAiTMHHOI membpaHu nig Yac npoLecy 3aroeEHHA
BMPA3KM LWYHKa [5].

Olea europaea Ta Malva sylvestris, siki matoTb NpoTK-
3anasbHy Aito, CNPUAOTb 3ar0EHHIO C/IM30B0i 060N0HKM
WAYHKA Ta 3axuWaloTb CAN30BY OOONIOHKY CTPaBOXO-
ay. Y pocnigxenHi S. Mousavi et al. [6] nokasaHo, wo

EKCTPaKT ManbBu 36ibLUYE WBUAKICTL 3arOEHHA BMPa3-
KN CIN30BOI LW/IYHKA Ta CKOPOYYE TPMBAANICTb npoLecy
il BigHOBNEHHA y WypiB. TaKoX BOAHWI eKCTpakT M.
Sylvestris npurHiuye o6uagi dpasm 6onto (SK HEMPOreHHy,
TaK i 3aManbHy), 3 NepeBa*kKHMM BMNJIMBOM Ha HEMpOreH-
Hy a3y, Wo CBiAYMTb NPO MOro LeHTPanbHU i nepude-
puyHi edpekTn.

Olea europaea Mae aHTMOKCUMAAHTHY, MpPOTU3a-
nanbHy, iMyHomoayntotody, 6osesacnokinamey Ta ra-
CTPOMPOTEKTOPHY Ait0, a TaKOX MpPOAEMOHCTPyBasa
paHo3arotoBanbHy aito [7]. Kpim Toro, oneyponeiH mae
HouMLenTMBHUI edeKT Yepes 610KyBaHHA L-Tuny Ca2+-
-KaHanis (LTCC) i mae nobpe Bigomi npoTnsananbHi Bna-
cTusocTi [8].

OpHak, BiACYTHI AaHI LWOA0 BNAMBY KOMNAEKCY NOAi-
caxapuais, POC/IMHHUX EKCTPaKTIB i conen (ractpoTony)
Ha OOMiH MOKa3HWKIB CMOMYYHOI TKAHUHU Ta CUCTEMY
oKcuay asoTy y xBopux Ha NEPX monogoro Biky 3 Helico-
bacter pylori-HeratuBHUM cTaTycom.

Merta pgocnigKeHHs.

Jocnigntn BnAnB xapyoBoi Aob6aBKkM «lacTpoTon»
Ha KOHUEHTpaLilo i30pOpM CUHTA3M OKCMAy a3oTy Ta
HITPUTIB, BMICT CiafloBUX KMUCAOT i FNiKO3aMiHOMiKaHIB
y xBopux Ha FEPX monozoro BiKy y AMHaMiILi cnocTepe-
YKEHHSA.

O6’€eKT i meTOoAM AOCNiAXKEHHA.

O6cTexkeHo 30 xBopux Ha TEPX monogoro BiKy, fAKi
NPOXOAMNN NiKyBaHHA B ymoBax KomyHanbHOro nig-
npuemctea «lontaBcbKka o6s1acHa KAiHIYHA NikapHSA
imeHi M.B. CknipocoBcbkoro [MontaBcbKoi obnacHoi
pagu». MNig yac NnpoBeAeHHA AaHOrO AOCNIAXKEHHA Byno
potpumaHo Bumor Good Clinical Practice (ICH E2(R6)
GCP) Ta lenbciHcbKoi [eknapauii BcecBiTHbOI megunu-
Hoi opraHi3auii. [Jlo noyatky byap-AKMX npoueayp Yci
nauieHT” Haganu iHbopmoBaHy A0OpPOBINbHY 3roay Ha
y4acTb.

[OiarHo3 TEPX nauieHTam BCTAHOB/IEHO BiAMNOBIAHO
[0 BMMOT YHidiKOBaHOro KaiHiyHoro npotokony No943
BiA, 31 »koBTHA 2013 pokKy. MpoBeaeHa OUiHKa KAIHIYHMX
Ta eHJocKonivyHux npossis NEPX. 3a pe3ynbtatamu eh-
[AOCKONIYHOro 0bcTereHHA choOpMOBaHO ABi Fpynu:

| (n=15) — xBOpi Ha epo3unBHY popmy MEPX;

Il (n=15) — xBOpi Ha Heepo3unsHy dopmy FEPX.

CepepHii BiK xBOpuX Ha epo3usHy TEPX | rpynu
cknas 31,3317,71 pokis, cniBBiAHOWEHHA YON0BIKIB Ta
XiHOK — 13 (86,7%) / 2 (13,3%). CepefHiit BiK y NaLjieHTiB
Il rpynu 3 Heepo3usHoto dopmoto MEPX cknas 33,417,92
POKiB, CMiBBiAHOLEHHA YONOBIKIB Ta iHOK — 8 (53,3%)
/7 (46,7%).

KoHTponbHY rpyny cknanu 15 npakTMYHO 34,0pOBUX
ocib, i3 Hux 7 (46,7%) 4onosikis Ta 8 (53,3%) iHOK,
Bikom 24,315,25 pokiB.

HasasHicTb i cTyniHb TAXKOCTi cumntomis TEPX
aHanilyBanmM 3a gonomorok onutyBasbHuMKa GERD-Q,
AKMN nepepbayaB 3anuTaHHA MPO CaMOMNOYyTTA Ma-
LieHTiB NpoTAroM nonepeaHboro TWKHsA. Mpu obpobui
pe3ynbTaTie BigMiuaBCsA 3araibHU 6an onUTyBaibHUKA
Ta OKpeMi 6ann 3a KOXKHUM i3 WecTn paKTopiB: HAABHICTb
i yactota neuii, perypritauii, 6ont0 B eniracTpanbHii
AinaHui, HygoTW, nedii BHOYI, YacToTa npuiomy niKiB.
CepegHilt 6an y rpyni 3 eposmeHoto ¢opmoto NEPX cknas
8,0+2,93, a y rpyni 3 Heepo3uBHoto popmoto — 8,87+2,0.

06uagi rpynun xsopux npuiimanu INMN y ctaHAapTHUX
po3ax (6asucHa Tepania, a came: MNaHtonpason 40 mr 3a
1 roanHy [0 CcHiaaHKy Ta BBeYepi Bnpoaosx 10-Tn gHis,
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notim — no 40 mr 3a 1 roguMHy A0 CHiAaHKY BNPOAOBXK
20-T1 AHiB) Ta AieTMuHy aobaeky «lactpoton» («Epbo-
3eta C.n.A», CaH-MapuHo) — no 1 KyBanbHii Tabnerui
yepes 15-20 XBWIMH Micaa OCHOBHMX Npuiiomis ign Ta 1
»KyBa/bHil TabneTui nepes cHom BNpoaosK 30-Tn AHiB.

Y pocnigxeHHA BKAoYeHi nauieHTiB 3 H. pylori-Hera-
TMBHUM CTaTyCOM, AKWI OLHIOBANN LUIAXOM BU3HAYEH-
HA aHTUreHy H. pylori B Kani.

Bcim yyacHMKam 4o Ta nicna NikyBaHHA BM3HAYanm
noKasHuku cuctemm NO y naasmi KpoBi: aKTUBHICTb Cy-
MapHOI cMHTa3u okcmay asoty (gNOS), iHayumbenbHol
dopmu NOS (iNOS), HeipoHanbHoi (NNOS) Ta eHao-
TenianbHoi (eNOS) dopmu NOS i3 BUKOpPUCTaHHSAM pe-
akTmBy [picca-lnocsan [9]. PYHKLIOHANbHY AaKTUBHICTb
noBepxHeBo-eniTeNnianbHUX KAITUH CIn30B0Oi 060/10HKK
CTPABOXOA4Y BM3HAYa/AWM 3a PiBHEM [NiKO3aMiHOIiKaHIB
Ta cianoBumx KMcNoT (peakuia Mecca) [10].

OTpuMaHi gaHi 3aHeceHi Ta niggaHi CTaTUCTUYHIN
06pobui 3 BUKopucTaHHAM nporpam Microsoft Excel Ta
GraphPad Prism 10 (GraphPad Software, Inc., San Diego,
CA, USA), 3a yMOBM HOPMa/IbHOTO PO3MNOAiINY AaHUX, pe-
3yNbTaTM ByNM npeacTaBieHi y BUTNAAI cepegHix apud-
METUYHUX BeNMUMNH (M) Ta IX CTaHAAPTHOTO BiAXUAEHHSA
(SD). OocToBipHicTb BigMiHHOCTEW A0 Ta Nicns NikyBaH-
HA B O4HIV rpyni po3paxoByBanun 3a AONOMOroK t-Kpu-
Tepito CTblogeHTa Ta KpuTepito BinKOKCOHa, anAa aHanisy
NMOKAa3HMKIB MiXX rpynamu BMKOpMUCTOBYBanu Tect Kpy-
ckan-Yonnica ta U-Kputepilt MaHHa-YiTHi. CTaTUCTUYHO
A0CTOBIPHMMM BBaXKanu BigmiHHocTI npu p <0,05.

Pe3ynbTatu AocnigKeHHs Ta ix 06roBopeHHs.

Hamu npoBeseHa ouiHKa paKkTopiB 3axXmCTy Ta arpecii
CN130BOT 060NIOHKKM CTPaBOXoAy Y M/1a3mi KpoBi XBOPUX
Ha NEPX monoporo Biky Ao novatky Tepanii Ta nicna
npuomy Komnnekcy, Aakui Bkatoyas IMM i ractpoTon,
Bnpoaos 30-Tn gHis (Tabn. 1).

AK Bigomo, okcuz asoty (NO) Bigirpae BaxknumBy posb
y NiaTPUMLU LinicHOCTi cAnM30B0T 06ONOHKK CTpaBoxoay
Ta perynsuii GyHKLIT HUXKHbOIO CTpaBOXigHOro coiHKTe-
pa (LES). HagmipHa npoaykuis okcugy asoty iNOS cnpu-
A€ 3anafieHHI0 Ta oKcuaaTuBHoMy cTpecy [11], Toai Ak
NO, wo yteoptoeTbeca eNOS, cnpuae MiKpoumpKryaauii
Ta NOKpaLLye BiAHOBAEHHA TKaHWH. [lncperynauia meTa-
60nizmy NO y naujeHTiB 3 FTEPX moke cnpuATK NopyLleH-

Tabnuua 1 — 3miHM BMicTy NOKa3HUKiIB 06MiHY OKcuAay a3oTy

Hto bap’epHOi dyHKLIi cTpaBoxoay, WO CBiAYMUTL NpPOo Te,
wo 6esnocepeaHs perynauia aktmMsHocti NO-cuHTasm
MOXKe 6yTM eDeKTUBHUM METOLOM NiKYBaHHS.

3rifHO 3 OTPUMaHMMU pe3y/abTaTaMu, Y XBOPUX AK
Ha epo3MBHY, TaK i Heepo3nsHy dopmy FEPX go noyaTtky
Tepanii cnocTepirasocb MiABULWEHHA 3arasbHOI aKTUB-
HocTti NOS (gNOS): y rpyni 3 epo3uBHO0 dopmoto — Y
2,2 pasu (3,06+1,03 Hmonb/xB Ha r 6inka, p=0.0007), a
3 Heepo3uBHOW — y 1,7 pasu (2,37£0,99 HMOb/XB Ha T
6inka, p=0.01) NOPiBHAHO 3 rPyMNO NPAKTUYHO 340P0-
BMX 0cib6 (1,39+0,1 HMob/XB Ha T 6inKa). [JaHuni nokas-
HWK [0 NiKyBaHHA 36inbluyBaBca B 060X rpynax, MMoBip-
HO, 33 PaxyHOK iHayunbenbHoi i3opopmmu NO-cUHTa3M.
Yepes micaub nicna Tepanii aktmueHicTb gNOS y rpyni na-
uieHTiB 3 epo3unsHoto NEPX goctosipHO 3HM3MNach B 1,6
pasis (1,86+1,18 nopisHAHO 3 3,06%1,03 HMONb/XB Ha
r 6inka, p=0.003). Y rpyni 3 HEPX nokasHMK aKTUBHOCTI
gNOS 3Hu3meca y 1,3 pasum (1,85+0,87 npotun 2,37+0,99
HMOJb/XB Ha T 6i/sIKa), ogHaK AaHi He By/M CTaTUCTUYHO
OOCTOBIPHUMMU.

Tak, akTmBHicTb INOS y | rpyni go nikyBaHHA 6yna
BMLLOIO Y 2,7 pa3n 3a NOKA3HMK Y rpyni NpakTUYHO 340-
posux oci6 (2,47+0,94 npotn 0,92+0,09 HMO/b/XB Ha T
6inka; p=0.0003), a npu Heepo3uBHin dopmi FEPX — y
2 pasu (1,86+0,87 HMoNb/xB Ha r 6inka, p=0.002). Ll
AaHi 36iratotbca 3 pesynbratamum [11] Ta [12], aki Bu-
ABUIM MPAMUA 3B'A30K 3i 36inblUEHHAM aKTUBHOCTI
iNOS y naujieHTiB 3 epo3nBHUM e30¢ariTom Ta aKTUBa-
Lielo aaepHoro TpaHckpunuiiHoro d¢aktopy kB (NF-
KB), wo npusBoguTb A0 po3cniabneHHsa LES, cuctemHoi
3ananbHOI BiANOBIAi Ta MMOBIPHOrO KaHLUEpOreHesy.
Micna nikysaHHAa TEPX i3 3acTtocyBaHHAM MaHTOMNPA30-
Ny i ractpoTony akTuBHicTb iINOS 3HM3MNach maitxke y 2
pa3u NopiBHAHO 3 BUXigHMM 3HayeHHAM (1,29+1,07 Ta
2,47+0,94 Hmonb/xB Ha r 6inka; p= 0,006 signosigHo).

Hamun Takox BM3Ha4anacb aKTUBHICTb KOHCTUTYTUB-
Hux dopm NO-cuHTasm (cNOS) npu 060x eHAOCKOMIYHMX
BapiaHTax nepebiry FEPX. Y pocnigxeHHi [13] BcTaHOB-
JIEHO, LLLO OKCKUA a30Ty, AKUI cnHTe3oBaHui cNOS, cnpum-
A€ BiAHOBNEHHIO LiIICHOCTI CNM30BOI 060N0OHKK, BM/IN-
BalOYM Ha cMHTe3 BikapboHaTiB i 3aXMCHOro Cn3Yy.

AKTUBHICTb €eNOS A0 NniKyBaHHA He3HA4YHO Bigpis-
HAnacb B 06ox rpynax nauieHTis (y | rpyni — 0,27+0,11
HMONb/XB Ha r 6inka, p=0,03; Ta

Ta HITPUTIB Y AMHaMILL NiKyBaHHA xBopuX Ha FEPX, (M+m) y Il rpyni ((0,23£0,08; p=0.005)
MOPIBHAHO 3 TrPynol MNPaKkTUYHO
I rpyna go |l rpyna nicada| Il rpyna go (Il rpyna nicas| MNpakTnyHo 3,D.0pOBVI).( oci6 (0,28+0,02 _qunb/
MoKa3HWKK NiKyBaHHA | NiKyBaHHA | NiKyBaHHA | NiKyBaHHA | 340pOBi XB Ha r 6inka)). Yepes 30 aHis nicas
(n=15) (n=15) (n=15) (n=15) (n=15) NiKYyBaHHA NOKa3HMKM B 060X rpynax
XBOPUX 3pocan Mmaixe y 1,4 pasu,
gNOg'. HMONL/XB |3 0611 034* | 1,86+1,18 | 2,3740,09% | 1,850,87 | 1,39+0,1 | WO MOXe CBIAYMTM Npo npoueck
Har oinka 3aroeHHA aedekTiB cM30BOI 3a pa-
eNOS, HMONL/XB | ( 57,0 11% | 0,3840,19 | 0,23+0,08* | 0,3120,11 | 0,28+0,02 | XYHOK CTUMyNAUil aHrioreHesy Ta
Ha 1 Binka eKCrpecii Mosieky/ aaresii, OCKiNbKK
eHgoTenianbHa NOS € KOHCTUTYTUB-

CNOS, HMOL/XB | 5g.0 16+ | 0,5740,24 | 0,51%0,17 | 0,5:015 | 0,46+0,03 A o y
Ha r 6inKa HUM EH3MMOM, KU1 3MEHLLIYE TOHYC
iNOS, HMO/Ib/XB . . rnafleHbKMX MiouuTiB, 3abesneuye
Ha r Binka 2,47£0,94#%| 1,29¢1,07 | 1,86+0,87 | 1,35¢0,95 | 0,9240,09 | gasonenakcauiio Ta eHgoTenionpo-
nNOS, HMONb/XB TEKTOPHY A4ito. AKTMBHiCTb nNOS
Ha T BiKa 0,32£0,13#*| 0,240,06 | 0,280,15¢ | 0,19t0,06 | 0,19%0,01 | Gy na g0l y rpyMi 3 EPO3MBHOID
NO, Hmosb/n 2,8+1,12% | 1,1440,51 |2,2740,626%| 1,26t0,43 | 1.1420.31 | $OPMOI0 TEPXy 1,7 pasu nopisHaHo

MPUMITKK: CTaTUCTUYHO AOCTOBIPHI BiAMIHHOCTI: * — mix | Ta Il rpynoto 4o NikyBaHHA Ta rpynoto
NPaKTUYHO 340p0BMX; ¥ — MiXK NoKasHuKkamu | Ta Il rpynun nicna nikyBaHHA Ta rpynu NpakTU4HO
300p0oBKMX; # — MidK NOKasHUKaMu | rpynn o Ta nicna NikyBaHHA; £ — Midk NoKasHMKamu Il rpynu

[0 Ta Nicna NikyBaHHA.

3 NPaKTUYHO 340POBUMM OCOBaMM
(0.3240.13 y nopiBHAHHI 3 0,19+0,01
HMONb/XB Ha r 6inka, p=0,003).
Micna Tepanii NOKAa3HMK aKTUBHOCTI
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HelpoHanbHOI i30dopMKM  AOCTOBIp-
HO 3meHwWwwmBcA B 1,6 pasiB NopiBHAHO

Tabnuua 2 — 3miHM BMICTy CianioBUX KMCNOT, IiKo3amiHOINiKaHiB
Ta L-oKcunponiHy y guHamiui nikyBaHHA xBopux Ha MEPX, (M1m)

3 noyaTKoBMM 3HauvyeHHam (0.2+0.06

npot 0.32+0.13 HMOANb/XB Ha T binka, Irpyna go |l rpyna nmicna| Il rpyna go |l rpyna nicas| MpaktuyHo
- o ; o MoKasHUKM NiKyBaHHA | NiKYBaHHA | NiKyBaHHA | NiKyBaHHA 340pPOBi

p=0,006). B uei ke yac y nauieHTiB i3 (n=15) (n=15) (n=15) (n=15) (n=15)

Heepo3uBHot ¢opmoto [EPX akTus-

HicTb NNOS y NN1asmi A0 NiKyBaHHA Byna | Cianosi kueno- | o 16,1 13us | 2 6740,70% |4,66+1,324%| 3,1£0,67% | 2,01£0,21

BULLOI B 1,5 pasm, xoua AOCTOBIPHO He | T, MMonb/n

BIApIsHANAch BIA MNOKASHWKIB HOPMW | rAr mkr/mn  [52,71+6,03#% 36,1218,75¥ 50,98+10,1#% 35,0248,33¥% | 31,431,42

(0,2840,15 npot 0,19+0,01 Hmonb/ :

X8 Ha r 6inka). Micna nposeaeHoi Tepa- O*;:A‘:'\gﬁsfl:”' 28,47+4,95* [22,52+10,41¥| 29,08+6,6* |23,0+12,55¥%| 16,44+1,62

nii NOKa3sHWK aKTUMBHOCTI 3MeEHLUMBCA
y 1,5 pasis (0,19+0.06 HMONb/XB Ha T
6inka; p=0,04). Okcma as3oTy, WO BU-
pobnseTbeca 3a ydacti nNOS, Bigirpae
3aXMCHY POJb Yy C/IN30Bilt 06ONOHLL CTPABOXOAY LUASXOM
nocmneHHA KpoBoToky CO, TakMM YnHOM 3abesneuyto-
YK 3arOEHHA epPO3MBHO-BMPA3KOBUX AedeKTiB Ta 3aXMCT
TKaHWH. [Jo Toro K, NNOS ma€e 3Ha4YeHHA y TpuBanin pe-
nakcauii LES (TpaH3uTopHi penakcauii LES, TLESR), wo €
OCHOBHMM MeXaHi3MOM KMCNOTHOTO pedtoKcy.

OTe, nigsuLeHa aktneHicTb NNOS npu MEPX € 03Ha-
KOK HaAMIpHOro 3aKMAy KMCAOro BMICTY LUAYHKY, AMUC-
bYHKLIT MOTOPUKM Ta YLWIKOAMKEHHA C/IN30BOI 060NOHKM
CTpaBoxoay.

PiseHb HiTpuTiB (NO2) y XBOpUX Ha epo3uBHY dopmy
[10 NiKyBaHHA ByB BULLMM y 2,5 pasis (2,8+1,12 Hmonb/n)
MOPIBHAHO 3 T[PYNoOK MPAKTUYHO 340POBUX OCID
(1.14+0.31 Hmonb/n, p<0,0001). 3a Heepo3MBHOT popmHM
FEPX ymict NO2 3poctaB y 2 pasu ((2,27+0,62) npotu
(1.1440.31 Hmonb/n, p<0,0001)). Hitputn B KMCNOMY Ce-
pefoBULL WAYHKY Ail0Tb AK MONepeaHUKM ANA YTBOPEH-
HA NO Ta L-unTtpyniHy 3 L-apriHiHy Ta O2. lNepeTBOpeHHA
HiTpUTIB Ha NO B MPOCBITI LWAYHKY MOXEe CPUATU TaKUM
33aXMCHMM MEeXaHi3mam, AK NOCUAEHHA KPOBOM/IMHY C/N-
30B0i 060/IOHKK, NPUTHIYEHHSA 3anafieHHA Ta perynauin
ToHycy CO. OgHak, 3a gaHumu Kashyrtseva [12], Ha Thi
FEPX BCTAaHOBNEHO MO3UTMBHUI KOPENALiIMHUI 3B'A30K
3aranbHoro NO Ta Moro meTtabonity HiTPUTY asoTy y
nnasmi Ta c/IM30BIM cTpaBoxoay. 3riAHO 3 pe3ybTaTamu
HALWOro AOCAIAMEHHA, KOHUEHTPpaLia HITpUTIB y rpyni
XBOPUX 3 €PO3MBHUMW YPAXKEHHAMW CAN30BOI 3HAYHO
nepesuLLyBana Lel NOKasHUK y rpyni 3 HEePO3UBHO
dopmoto TEPX, BiporifHO 3a paxyHOK HaAMipHOI penak-
cau,ii LES Ta po3wmnpeHHA MiXKKNITUHHUX MPOCTOPIB, LLO €
OAHUM 3 paKTopiB po3BUTKY pedtokc-e3odarity. Yepes
MicALUb NicnA NiKyBaHHA KOHLEHTPALiA HITPUTIB y NAa3Mi
KPOBi CTaTUCTUYHO AOCTOBIPHO 3HU3M/IACh A0 PiBHA KOH-
TponbHOI rpynu Ak y | rpyni ((1,14+0,51) nopiBHAHO 3 no-
KasHUKaMK 40 nikysaHHA (2,8+1,12 Hmonb/n, p=0,001)),
TaKk i y Il rpyni nauieHTiB monogoro Biky ((1,2610,43) y
NOpiBHAHHI 3 MonepeaHiMM 3HavyeHHamM (2,27+0,62
HMonb/n, p=0,003)).

TakoXX Hamu NpoBeAeHA OLHKA 3MiHW cuctemn 06-
MiHY CNOJIYYHOI TKaHWHW Y Nia3Mi KpoBi xBopux Ha MEPX
MOJ1I040r0 BiKy A0 NMOYaTKy Tepanii Ta nicasa npuiomy naH-
Tonpasony i ractpotony npotarom 30-Tn aHis (Taba. 2).

BaKNMBMMM KOMMOHEHTamMM cin3oBoro bap’epy €
cianoBi KNCNOTU — anbda-KEeTOKUC/IOTHI BYIr1eBOAM, SKi
3HAX04ATbCA Ha KiHUAX FIKONPOTEIHIB Ta raikoninigis.
LLi monekynu HagatoTb C/IM3Yy B'A3KOCTI, 3BOJIOXKYIOTb Ta
3axXMLWatoTb CNM30BY 060/IOHKY Big, NaTOreHiB i HeMTpani-
3YHOTb aKTUBHI POPMM KUCHIO. 3@ HAABHOCTI racTpoeso-
dareanbHoro pedntokcy BifbyBaeTbCA Aerpasauia my-
LMHIB, AKI MIiCTATb CianoBi KMCNOTK, WO Y CBOIO Yepry,

MPUMITKK: CTaTUCTUUYHO AOCTOBIPHI BigMIHHOCTI: * — Mmix | Ta |l rpynoto 4o NiKyBaHHA Ta rpy-
Moo NPAKTUYHO 340P0BMX; ¥ — MiXK MOKaszHMKamu | Ta |l rpynu nicna nikyBaHHA Ta rpynu npak-
TUYHO 340p0BMX; # — MiXK NOKa3HMKamu | rpynu Ao Ta NicnaA NikyBaHHA.

nocnabntoe 3axMcHUI Wap can3oBoi cTpasoxoay. [o-
CNigXeHHA BKA3ylTb Ha 3MiHM BMICTY Cian0BUX KMUCNOT
y CIM30BiN 060N0HL, CTPAaBOXOAY NMPU TAKUX CTaHax, AK
epo3unBHUI e3odariT i cTpasBoxig, bappeTTta. ocnigKeH-
HA [14] BusiBuno, wo MUC5B — MyLMH, AKKUIA NPUCYTHIN
Y CKnagi cansoBoro 6ap’epa cTpaBoxody NOAMHU, AKUM
MICTUTb NaHUIOMM  KepaTaHcynbdaty — MIiKo3amiHo-
INiKaHIB, WO MOXYTb BigirpaBaTv po/ib KapKacy Y 3aXMUCTi
CNn30B0OI 060/IOHKK CTpaBOXoAy Ta npouecax iMyHHOI
perynsuji. PiBeHb cianioBux KMcnoT B 060X rpynax XBso-
pux niasuwysasca y 2,6 pasis ((5,1611,13 mmonb/n) y |
rpyni NOpiBHAHO 3 NPaKTUYHO 340poBMmM — (2,01+0,21,
Mmmonb/n, p<0.0001)) Tay 2,3 pasu (4,66x1.32 mmonb/n,
p<0.0001) y apyri rpyni BianosigHo. BHacniaok npo-
BeAEHOro /iKyBaHHA KOHLEHTPALiA CiafIoBUX KUCNOT
Yy KpoBi xBopux 060X rpyn 3meHwwunacb mamxe y 1,7
pasiB (p<0,0001). OckiNbKK CianoBi KAUCNOTU CPUAIOTb
CTabinbHOCTI MYUMHY Ta 3aXWUCTy CTPABOXOAY, MOXKIU-
BO, NiABULLEHHA 3arasibHOI Ki/JIbKOCTi Cia/IoBOI KUCNOTHU
Ta Ciani30BaHMX MYLUMHIB MOXe BifobparkaTu XPOHiuHy
TPaBMy Ta peMoAeNtoBaHHA TKaHMH C/IN30BOI.

MnikosamiHornikaHu (FAT), BK/AOYakuM renapaH
cynb®dat, XOHAPOITMH cyNbdaT Ta rialypoHOBY KUCOTY,
€ KOMMOHEHTaMM MO3aKNITUHHOrO MaTPMKCy Ta CAU30-
Boro 6ap’epy [15]. BoHM BiAjirpatoTb BaXKAUBY PO/b Yy
3BOJIOYKEHHI, 3MaLLLEHHI Ta 3aXMCTi TKAaHMH Big, depmeH-
TAaTUBHOI gerpajauii, a pasom 3 BOJIOKHAMWU KonareHy
Ta eNacTuHy GopMyIOTb MATPUKC, WO CNPUAE 34aTHOCTI
KpaiB paHu 3’€eAHYBATUCb Ta LUBMALWOMY 3aroeHHI0. Y
cnn30Bii 06010HUiI cTpasoxoay MAl cnpuaTb NiATPUM-
Ui winicHocTi enitenianbHoro 6ap’epy wWaaxom iHribysaH-
HA NencuH-onocepeaKoBaHOI Aerpagauii Ta 3meHLWeHHA
KMCNOTHOI MPOHUKHOCTI.

KoHueHTpauia TAl go novaTKky nposeneHoi Tepa-
nii 3poctana B 1,7 pasis AK y rpyni 3 eposmsHoto MEPX
(52,7146,03) nopiBHAHO 3 rPynot NPaKTUYHO 340POBUX
oci6 (31,43+1,42 mKkr/mn, p<0,0001), Tak i y rpyni 3 He-
eposneHoto dopmoto BianosiaHo ((50,98+10,1 mKkr/mn,
p<0,0001)).

BiporigHo, niaBMLWEeHHA KOHLEHTpaLii cianoBumx Kuc-
not 1a TAl € KOMNEHCAaTOPHNUM MEXaHi3MOM, Lo CBiA-
YUTb NPO TPMBANE YPAXKEHHA CM30BOI 06010HKK. He-
LoAaBHi gocniarKeHHs [8] nokasanu, Wo npenapaTtn Ha
ocHosi AT (rianypoHoBa KMCNOTa Ta XOHAPOITUH Cy/b-
¢dar), nonerwytoTb cumnTomm FEPX, cnpusaoTb 3aroeHHI0
CNN30BOI 0OOMIOHKM Ta 3MILHIOOTL LLiICHICTD MiXKI-
TUHHUX KOHTaKTIB, 3abe3neyyroum nepcnekTMBHy AoaaT-
KoBy Tepanito. Yepes micAub NiKyBaHHA KOHUEHTPaL,fA
rnikosamiHornikanis y | Ta |l rpyni Habansmnack Ao piBHA
[AHOr0 MOKa3HWKA Yy rpyni NPakTUYHO 340pOBUX. 3Ha-

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

191



KNIHIYHA TA EKCMEPUMEHTAIbHA MEOULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

YEHHA MOKa3HWKA CTAaTUCTUYHO AOCTOBIPHO 3HM3MNOCH
AK Y NaujieHTis 3 epo3nsHoto MEPX ((36,12+8,75 mkr/mn)
NOpiBHAHO 3 MOKasHWKamM A0 NikyBaHHA (52,71+6,03
mkr/mn, p=0,0001)), Tak i 3 Heepo3nsBHOWO GOPMOIO
((35,02+8,33 mKr/mn) y NopiBHAHHI 3i 3HaYEHHAMW A0
noyaTky Tepanii (50,98+10,1 mKr/mn, p=0,001)).

OKCMMpPONiH € NOXIAHUM aMiHOKMC/IOTM MPOAIHY Ta
nos’A3aHU 3 MeTaboNi3MOM KonareHy, WO € KOMMOo-
HEHTOM MO03aKNiTMHHOrO MaTpuKcy. BignosigHo, pedi-
LMT abo NOpYLUEHHA CUHTE3Yy KONAreHy MOXKe ChpuATH
ocnabneHHo 3axucHoro 6ap’epy CO cTpasBoxody, WO
pobuThb ii BiNbWw cnpuHATAMBOW A0 pedatokey. Ponb
OKCUMNPOIHY B KOHTEKCTi MNIATPUMKN CTPYKTYPHOI Linic-
HOCTI LUNYHKOBO-KMULIKOBOFO TPaKTy MoOB’A3aHa 3 npo-
uecamu pybutoBaHHA: TPUBANIN BMNANB KMCIOTU MOXKE
npussectu Ao ¢ibposy cimM3o0Boi 06010HKK CTpaBoxoay
AK BiANOBIAb HA MOBTOPHE NOLKOANKEHHS. MigBULLEHNN
piBEHb OKCUNPONIHY MOXKe CBIAYUTU NpPOo AerpagaLiito
KonareHy [16] yepes ¢ibpos, AKMI CNpUAE TaKUM CTPYK-
TYPHUM 3MiHam CM30BOI 060NOHKM, AK CTPUKTYPU abo
CTpaBoxig bappeTTa, OCKi/ibKM BUPOONEHHA KonareHy
36inblWYETbCA Y CNPO6i BiAHOBUTU MOLIKOAMKEHI TKAHU-
HU.

KoHUueHTpaLia oKCcMNNponiHy 40 nNoYaTKy nposeje-
HOI Tepanii 3pocTana B 1,7 pasu AK y rpyni 3 epo3MBHOIO
FEPX (28,47+4,95 Mmo/b/N) NOPIBHAHO 3 TPYNOIO MpakK-
TUYHO 340poBux ocib (16,44+1,62 mmonb/n, p<0,0001),
Tak i y rpyni 3 HeeposuBHow ¢opmoto (29,0816,6
Mmonb/n). Tlicna NpoBeAeHOro NiKyBaHHA KOHUEHTpa-
Lia oKcMnponiHy 3HM3Mnach B 1,3 pasu Ta Habaumsunacb
[0 3HAa4YeHHA MOKa3HMKa Yy KPOBi MPaKTUYHO 34,0POBUX
((22,52£10,41mmonb/n, p=0,04 y | rpyni) Ta (23,0£12,55
mmonb/n, p=0,03 y Il rpyni BigNoBiAHO)), WO MOKe CBiA-
YATU NPO NPOLLECH 3aroeHHA Ta pybutoBaHHA AedeKTis
Cn30B0OT 060/IOHKM.

BucHoBKM.

1. NigBuweHi pisHi akTMBHOCTI iINOS cnocTtepiranun-
cA AK Npu epo3nBHin (p=0.003), Tak i Npu Heepo3mBHil
dopmi TEPX (p=0.002) 3i 3HAYHMM 3HUMKEHHAM aKTUB-
HocTi iNOS nicns NikyBaHHA y MauieHTiB 3 e3odaritom
(p=0.006), o cBig4MTb NPO ePpeKTUBHUI BNAUB Tepanii
NaHTONPA30/IOM i BXMBaHHA [AieTMYHOI AobaBKM «la-
cTpoTOon».

2. Mpu ybomy y nauieHTiB 3 epo3msHoto NEPX akTus-
Hictb NNOS 6yna suwoto 1,7 pasu (p=0,003), a 3 Heepo-
3usHot dopmoto —y 1,5 pasu Ta LOCTOBIPHO 3HU3MNACH
nicns nikyBaHHsA (p=0,04) NOPiBHAHO 3 rPYMNOK NPaAKTUY-
HO 30pOBUX OCib.

3. 36inbweHHA KoHueHTpauii TAI y 1,7 pasu
(p<0,0001), cianoBuMx KucnOoT Makke y 2,5 pasu
(p<0,0001) Ta okcunponiHy B 1,7 pasis (p<0,0001) B 060x
rpynax xsopux Ha FEPX nepeg nikyBaHHAM CBig4YMTb NPO
KOMMEHCATOPHUI MEXaHi3M TPMBANOro MOLIKOAKEHHA
CN30BOI CTpaBoxoay. JocCToBipHe 3HMMXKEeHHA piBHA AT
nicna nikyBaHHA cNocTepirasoch AK NpU epo3mnBHil, Tak
i Heepo3uBsHilt dopmi M'EPX (p=0,0001 Ta p=0,001, Big-
MOBIAHO), LLLO BKA3YE Ha 3arOEHHA C/IM30BOT 0OONOHKM.
Lli pe3ynbTaTv NiaTBEPAKYIOTh NOTEHLIMHY po/b Tepanii
Ha ocHoBi AT y nikyBaHHi NEPX i cnpuAHHI BigHOBNEHHA
LinicHocTi cAn3oBoi 06010HKKN. KOHLLEHTpaLia cianoBumx
KUCNOT NicnA npoBeaeHoi Tepanii 3HM3mMANack B 1,7 pasu
B 060x rpynax xsopux (p<0,0001); BMicT OKCMNponiHy
3meHwuBcA B 1,3 pasu y rpyni 3 eposmBHoto (p=0,04) Ta
Heepo3uBHoto MEPX (p=0,03).

MepcnekTMBM NOAANbLUNX [OCNIAKEHD.

BpaxoBytoun BcTaHOBNEHI edeKTn aieTuuHoi fobas-
K1 “lacTpoTon” Ha cucTemy OKCuAy a3oTy Ta 06miHy cno-
NYYHOI TKAHWHW, JOLINbHUM € NPOBEAEHHA NOAANbLINX
OOCNiAXKeHb ANA OUiHKM MOPdOIOriYHMX 3MiH C/IM30BOI
060/10HKM CTpaBOXOAY.
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BMN/1IMB KOMNJIEKCHOIO J1IKYBAHHA 13 3ACTOCYBAHHAM UUTOMPOTEKTOPA POC/IMHHOIO NOXOAKEH-
HA HA NOKA3HUKU CUCTEMU OKCUAY A30TY TA OBMIHY CNONYYHOT TKAHUHU Y XBOPUX HA FTACTPOE3O-
®ATEANIbHY PEGNOKCHY MOMIOAOTO BIKY 3 HELICOBACTER PYLORI-HEACOLIINOBAHUM CTATYCOM

lfopogHuubKa I. M., CKpunHuk I. M., Macnosa . C.

Pe3stome. MacTpoesodareanbHa pedatokcHa xBopoba (FEPX) — ue po3noBsctogKeHa NaToioris, Wo BUHUKAE Yepes
3aKNUA BMICTY WYHKa A0 CTPaBOXoAy i NpoABAAETbCA nedieto. OKpiM CYyTTEBOrO NOripLEeHHA AKOCTI XXUTTA NALLIEHTIB
MOJI00r0 BiKy, HacNiAKK ractpoesodareasnbHoi pedatoKcHoi xBopobu (TEPX) MOXKyTb BKAKOYATU 3ananeHHs, CTPUK-
TYpY Ta meTan/asito cn3080i 06010HKM cTpaBoxody. OCHOBHMM MeToAoM AiKyBaHHA MEPX, Ha AofaToK 40 3MiH
CNocoby XKUTTA, € NPU3HAYEHHSA iHMBITOPIB NPOTOHHOI NOMNMN, AiA AKMX CNPAMOBAHA Ha 3MEHLLEHHS CeKpeL,ii xn1opu-
CTOBOAHEBOI KUCNOTU Y WAYHKY. [TpoTe, MaliyKe y TPETUHM NaLiEHTIB CNOCTepPiraeTbCA pePpaKkTepHiCTb CMMMNTOMIB,
LLLO 3MYLUYE PO3MNAAATH iHLWI aCNeKkTM NaToreHesy AaHOro 3aXBOPHOBAHHA A/1A NOKpaLLeHHA ePeKTUBHOCTI NiKyBaH-
HA. MeToto AoCniAMKeHHA Byno BUBYEHHA BNNBY NOEAHAHHA NMaHTOMNPA30ay Ta Xap4yoBoi fo6aBKu «lacTpoTon» Ha
KOHUEHTpaLito i3000OpM CUHTA3M OKCMAY a30Ty Ta HITPUTIB, BMICT Cia/loBUX KUCAOT i INiKO3aMiHOIIKaHIB y XBOpPUX
Ha FEPX monoporo BiKy y AMHaMILi cnocTepexkeHHA. Y gocnigrKeHHsa 6ynm 3anyyeHi 30 xsopux Ha NEPX monogoro
BiKy, AKi Bynn po3nogineHi Ha agi rpynu: | rpyna (n=15) — nauieHTH 3 epo3unsHoto popmoto MEPX Ta Il rpyna (n=15)
— 3 Heepo3nBHO dopmoto. Mpyny NOPIBHAHHA CKAaaM 15 NpakTUYHO 340pOBMX OCib. Pe3ynbTaT BKAsyOTb Ha Te,
Lo nopyLieHHA perynauii metaboniamy okcuay asoty (NO), 30Kpema HagmipHe BMpobHMLUTBO NO iHAYyUMbenbHo
NO-cuHTasoto (iNOS), cnpuse 3ananbHUM NPOLLECAM i NOLKOAMKEHHIO C/IM30BOT 060/I0HKM, LLLO CMOCTEPIraeTbCA NpU
FEPX. CnocTepiranock niaBuLLeHHA piBHA akTMBHOCTI INOS K npu epo3uneHii (p=0.003), TaK i npy Heepo3usHil ¢op-
max FEPX (p=0.002) 3i 3Ha4YHMM 3HUNKEHHAM aKTMBHOCTI INOS nicna nikyBaHHA y NauieHTiB 3 e3odaritom (p=0.006),
O CBiAYMTb NPO ePpeKTUBHUI BNAMB Tepanii NaHTONPa30/I0M i BXMBAHHA AiETMYHOT f06aBKKu «lacTpoTon». Kpim
TOro, BUAB/IEHO 3HAYHi 3MiHW B KOHLLEHTPAL,ii CialoBUX KMCNOT, OKCMnponiHy Ta MAl, AKi € BaXKIMBUMW KOMMNOHEHTa-
MU cnmnsosoro 6ap’epy. 36inbweHHA KoHUeHTpauii TAly 1,7 pasu (p<0,0001), cianoBux KACIOT Maike y 2,5 pasu
(p<0,0001) Ta okcunponiHy B 1,7 pasis (p<0,0001) Ao niKyBaHHA CBIAYMTL NPO KOMMNEHCATOPHUIA MexaHi3m TpuBa-
JIOr0 MOLWKOAXKEHHA CIM30BOI CTPaBoOXoAy. 3HMXKeHHA piBHA TAT nicna NikyBaHHA CNOCTEPIranoch AK Npy epo3nBHiIl,
TaK i Heepo3usHilt dopmi N'EPX (p=0,0001 Ta p=0,001, BigNOBIAHO), WO BKA3yEe Ha 3aroeHHs AedeKTiB C/IM30BOI.
KoHUeHTpaL,ia oKcunponiHy 3ameHwwunaca 8 1,3 pasu y rpyni 3 eposunsHoto (p=0,04) Ta HeeposusHoto MEPX (p=0,03),
a ciasoBWX KUCAOT Micnsa nposefeHol Tepanii 3HU3Mnach B 1,7 pasu B 060x rpynax xsopux (p<0,0001), wo Takox
niaTBEPAKYE BNANB NpoBeAeHOl Tepanii Ha BiAHOBAEHHA LiNiICHOCTI CIM30BOT 060/I0HKM CTPAaBOXOAY.

Kntovosi cnoBa: ractpoesodareanbHa pedtokcHa XBOpoba, racTpoTomn, CUCTEMA OKCUMAY a30Ty, MiKo3aMiHOmMi-
KaHW, CianoBi KUCNOTHU.

THE EFFECT OF COMPLEX TREATMENT WITH THE USE OF A CYTOPROTECTOR OF PLANT ORIGIN ON THE
INDICATORS OF THE NITRIC OXIDE SYSTEM AND CONNECTIVE TISSUE METABOLISM IN YOUNG PATIENTS WITH
GASTROESOPHAGEAL REFLUX DISEASE WITH HELICOBACTER PYLORI-UNASSOCIATED STATUS

Gorodnytska I. M., Skrypnyk I. M., Maslova G. S.

Abstract. Gastroesophageal reflux disease (GERD) is a common pathology due to gastric contents refluxing into
the esophagus and is manifested by heartburn. In addition to a significant deterioration in the quality of life of young
patients, the consequences of gastroesophageal reflux disease (GERD) can include inflammation, strictures, and
metaplasia of the esophageal mucosa. The mainstay of treatment for GERD, in addition to lifestyle changes, is using
proton pump inhibitors, which reduce gastric acid secretion. However, symptoms are refractory in nearly a third of
patients, which requires consideration of other aspects of the pathogenesis of the disease to improve treatment
efficacy. The study aimed to evaluate the effect of the combination of pantoprazole and the food supplement
“Gastrotop” on the concentration of isoforms of nitric oxide synthase and nitrites, the content of sialic acids and
glycosaminoglycans in young patients with GERD in the dynamics of observation. The study involved 30 young
patients with GERD, who were divided into two groups: Group | (n = 15) — patients with an erosive form of GERD and
Group Il (n = 15) — with a non-erosive form. The comparison group consisted of 15 practically healthy individuals.
The results indicate that dysregulation of nitric oxide (NO) metabolism, in particular excessive production of NO by
inducible NO synthase (iNOS), contributes to inflammatory processes and mucosal damage observed in GERD. An
increase in iNOS activity was observed in both erosive (p=0.003) and non-erosive forms of GERD (p=0.002) with
a significant decrease in iNOS activity after treatment in patients with esophagitis (p=0.006), which indicates the
effective effect of pantoprazole therapy and the use of the dietary supplement “Gastrotop”. In addition, significant
changes were found in the concentration of sialic acids, oxyproline, and GAG, which are important components
of the mucosal barrier. An increase in the concentration of GAG by 1.7 times (p<0.0001), sialic acids by almost 2.5
times (p<0.0001) and oxyproline by 1.7 times (p<0.0001) before treatment indicates a compensatory mechanism
of long-term damage to the esophageal mucosa. A decrease in GAG levels after treatment was observed in both
erosive and non-erosive forms of GERD (p=0.0001 and p=0.001, respectively), indicating healing of mucosal defects.
The concentration of oxyproline decreased by 1.3 times in the group with erosive (p=0.04) and non-erosive GERD
(p=0.03), and sialic acids after therapy decreased by 1.7 times in both groups of patients (p<0.0001), which also
confirms the effect of treatment on restoring the integrity of the esophageal mucosa.

Key words: gastroesophageal reflux disease, gastrotop, nitric oxide system, glycosaminoglycans, sialic acids.
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DYNAMICS OF THE CONCENTRATION OF PROFIBROGENIC BIOMARKERS IN BLOOD
AND URINE IN PATIENTS WITH ACUTE UPPER URINARY TRACT OBSTRUCTION

Zaporizhzhia State Medical and Pharmaceutical University (Zaporizhzhia, Ukraine)
svpavlov1980@gmail.com

Renal calculi most often lead to impaired urine flow. They occur in 40-43% of urological patients. Patients with
urolithiasis always have an increased risk of developing acute or chronic kidney disease with impaired renal function
and changes in its morphological structure, regardless of the size of the stone and the duration of its stay in the
upper urinary tract. The analysis of the literature of the last five years has shown the crucial role of transforming
growth factor-8 (TGF-8), monocyte chemoattractant protein-1 (MCP-1) and insulin-like growth factor-1 (IGF-1) in the
development of renal fibrosis during acute upper urinary tract obstruction (AUUTO). Their complex interactions and
dynamics in serum and urine reflect the progression of renal damage and fibrosis and can be used as biomarkers of
renal fibrosis. The study aimed to determine the dynamics of profibrogenic biomarkers in blood and urine in acute
ureteral obstruction. We studied 50 patients with unilateral acute upper urinary tract obstruction. The concentration
of TGF-8, MICP-1, IGF-1 in blood and urine was determined by enzyme-linked immunosorbent assay.

In acute upper urinary tract obstruction in patients during the first 7 days, the levels of profibrogenic biomarkers
(TGF-8, MICP-1, IGF-1) in the urine significantly increased, indicating the possible onset of sclerotic changes in the
kidneys. TGF-8, MCP-1 and, to a lesser extent, IGF-1 in blood and urine are markers of renal fibrosis development
in acute upper urinary tract obstruction. Their dynamic changes in serum and urine reflect the progression of renal
damage and can provide valuable information about disease mechanisms and potential therapeutic approaches.

Key words: upper urinary tract, acute kidney injury, acute upper urinary tract obstruction, urinary passage disor-
der, urolithiasis, kidney damage markers, kidney inflammation, nephrolithiasis.
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cesses of the urinary tract. The first and most frequent
complication with clinical manifestations of urolithiasis
is a violation of urine passage, which manifests in renal
colic (RC) with deterioration of the kidney’s functional
capacity and subsequent development of the inflamma-

“Diagnostic value of laboratory methods of studying bi-
ological media in traumatic kidney injuries and injuries
due to upper urinary tract obstruction and their treat-
ment”, state registration number 0118U007137.

Introduction.

Renal calculi most often lead to impaired urinary
flow. They occur in 40-43% of urological patients [1].
Urolithiasis is detected in 10% of the world’s popula-
tion, and among all diseases of urological hospitals, it
reaches 40-43% and ranks 2nd after inflammatory pro-

tory process [2]. Patients with urolithiasis always have
an increased risk of developing acute or chronic kidney
disease with impaired renal function and changes in its
morphological structure, regardless of the size of the
stone and the duration of its stay in the upper urinary
tract [3].

Acute urinary passage disorder is clinically manifested
by renal colic (RC) due to deterioration of kidney function
and inflammation [1-3]. Initially, aseptic changes occur
in the kidney due to impaired urodynamics, the blood
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