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Metabolic and immunoinflammatory features
of pancreatic steatosis in patients
with metabolic dysfunction-associated steatotic liver
disease under martial law

Abstract. Background. Metabolic dysfunction-associated steatotic liver disease (MASLD) is a systemic metabolic
disorder accompanied by extrahepatic involvement, including pancreatic steatosis. Under martial law, chronic psy-
choemotional stress, sleep disturbances, and dietary irregularities may aggravate insulin resistance and systemic
inflammation. However, the metabolic and immunoinflammatory features of pancreatic steatosis in this category
of patients remain insufficiently studied. The purpose was to determine the metabolic and immunoinflammatory
features of pancreatic steatosis in patients with metabolic dysfunction-associated steatotic liver disease under
martial law. Materials and methods. A total of 45 patients with MASLD were examined and divided into 3 groups
depending on the degree of pancreatic steatosis: group | included 7 patients, group Il included 31 patients, and group
Ill included 7 patients; the control group consisted of 20 apparently healthy individuals. Serum levels of C-peptide,
insulin, IL-6, IL-10, TNF-a, and TGF-B1 were determined; insulin resistance was assessed using HOMA-IR, and
fecal elastase-1 levels were also measured. All patients underwent shear wave elastography and steatometry using
the Soneus P7 device (Kharkiv, Ukraine) with assessment of liver and pancreatic parenchymal stiffness and the
ultrasound attenuation coefficient. Results. HOMA-IR values > 3.0 were detected in 42.9 % of patients in group I, in
51.6 % in group Il, and in 28.6 % in group Ill. Median HOMA-IR was 1.4 times higher than control values in group | and
1.5 times higher in group Il (p < 0.05). Fasting glucose content was significantly higher than control one. Progression
of pancreatic steatosis was accompanied by a decrease in C-peptide levels, indicating a reduction in the functional
reserve of the endocrine pancreas with more pronounced pancreatic involvement. The immunoinflammatory profile
in patients with pancreatic steatosis was characterized by increased IL-6, TNF-a, and the TNF-o/IL-10 ratio, reflecting
the predominance of a proinflammatory response in the formation of pancreatic involvement in MASLD. Increased
TGF-B1 levels in all study groups indicate activation of profibrotic mechanisms and suggest that pancreatic steatosis
in MASLD has not only a metabolic but also a structural-remodeling nature. Conclusions. Pancreatic steatosis in
patients with MASLD under martial law is associated with insulin resistance, proinflammatory cytokine activation,
and profibrotic changes. The most pronounced metabolic and immunoinflammatory disorders are characteristic of
grade 1-2 pancreatic steatosis, whereas in grade 3, signs of functional pancreatic exhaustion become more evident.
Keywords: metabolic dysfunction-associated steatotic liver disease; insulin resistance; inflammation; pancreas

Introduction

Metabolic dysfunction-associated steatotic liver disease
(MASLD) is currently considered in modern gastroentero-
logy not only as the most common chronic liver disease but
also as a systemic metabolic disorder closely associated with
obesity, insulin resistance, type 2 diabetes mellitus, dyslipi-
demia, and chronic low-grade inflammation [1—4]. Under
martial law, the course of this disease may be additionally

modified by chronic psychoemotional stress, sleep distur-
bances, changes in dietary patterns, and reduced or unstable
physical activity, all of which may aggravate insulin resis-
tance, systemic inflammation, and metabolic maladaptation.
The systemic nature of MASLD determines its extrahepatic
significance, since metabolic dysregulation in this disease in-
volves other target organs, particularly the pancreas [1, 3, 4].
In this context, pancreatic steatosis is no longer of secondary
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importance as an imaging finding and acquires independent
clinical significance as a marker of fat accumulation and
progression of systemic metabolic pathology [5, 6].

In recent years, pancreatic steatosis has increasing-
ly been described as a component of metabolic pancreatic
disease. This approach is based on evidence linking fatty
infiltration of the pancreas with abdominal obesity, insu-
lin resistance, metabolic syndrome, 3-cell dysfunction, and
the risk of further pancreatic complications [5, 7, 8]. At the
same time, pancreatic steatosis is not a simple reflection of
hepatic steatosis. Current studies show that the degree of
fatty infiltration of the liver and pancreas may not coincide,
while pancreatic steatosis itself may have its own clinical and
pathogenetic significance [5, 6, 9]. This provides a basis for
considering it not merely as a concomitant phenomenon in
MASLD, but as a separate metabolic phenotype requiring
independent analysis [5—9].

One of the key links connecting MASLD and pancre-
atic steatosis is insulin resistance. It creates conditions for
excessive influx of free fatty acids into non-adipose tissues,
intracellular lipid accumulation, impaired insulin signaling,
and metabolic overload of 3-cells [2, 3, 10, 11]. Lipotoxicity
arising under these conditions is not only a consequence of
impaired lipid metabolism but also an independent mecha-
nism of pancreatic injury, contributing to reduced endocrine
reserve and aggravation of metabolic disturbances [10—12].
Therefore, assessment of fasting glucose, HOMA-IR, and
C-peptide in patients with pancreatic steatosis has not only
laboratory but also pathogenetic significance [10, 11].

The immunoinflammatory component of MASLD is
equally important. It has now been established that metabolic
overload of the liver and ectopic fat accumulation are accom-
panied by activation of a systemic inflammatory response,
with increased levels of IL-6, TNF-a, and other mediators
that not only reflect inflammatory activity but also directly
aggravate insulin resistance, lipogenesis, and cellular injury
[10, 12—15]. IL-6 and TNF-a are considered key cytokines
of immunometabolic interaction, since they maintain the
vicious circle between metabolic dysfunction and chronic
inflammation [10, 13—15]. For patients with MASLD, this is
of particular importance, because against the background of
pancreatic steatosis, proinflammatory activation may reflect
not only systemic metabolic imbalance but also the involve-
ment of the pancreas in the general pathological process |35,
10, 13, 15].

Along with proinflammatory cytokines, TGF-1 plays
an important role in the pathogenesis of MASLD progres-
sion and associated pancreatic involvement. Unlike IL-6
and TNF-a, which primarily characterize the active phase
of inflammation, TGF-[31 reflects activation of profibrotic
mechanisms, extracellular matrix remodeling, and the tran-
sition from functional disorders to structural injury [11, 15].
Clinically, this means that increased TGF-f1 in patients
with MASLD may be a marker not only of disease activity
but also of an unfavorable course with tissue remodeling and
potential fibrosis [11, 13, 14]. At the same time, combined
assessment of IL-6, TNF-a, and TGF-31 makes it possi-
ble to characterize not isolated laboratory deviations but an
integral immunoinflammatory-profibrotic contour of the
pathological process [10, 13—15].

Special attention should be paid to patients exposed to
stress factors related to the war in Ukraine. Chronic psy-
choemotional stress, sleep disturbances, changes in dietary
patterns, and unstable physical activity may aggravate in-
sulin resistance, obesity, systemic inflammation, and other
metabolic disorders [16—18]. In this regard, the study of
pancreatic steatosis in such patients with MASLD is an im-
portant issue, as it allows clarification of the metabolic and
immunoinflammatory mechanisms accompanying the de-
velopment of pancreatic steatosis [ 18—20].

Despite the accumulation of data on MASLD and pan-
creatic steatosis, a number of questions remain unresolved. It
remains insufficiently studied how carbohydrate metabolism
parameters, functional pancreatic status, and immunoin-
flammatory response change depending on the degree of
pancreatic steatosis in patients with MASLD. The number of
studies in which pancreatic steatosis is assessed not only as a
morphological feature but also as a condition associated with
insulin resistance, proinflammatory cytokine activation, and
profibrotic disorders remains limited [5—13]. Therefore, the
study of the metabolic and immunoinflammatory features of
pancreatic steatosis in patients with MASLD under martial
law is a relevant direction that may expand current under-
standing of the systemic nature of this disease and deepen
approaches to evaluating the pancreatic component of meta-
bolic pathology [1, 5, 7, 10—13].

The purpose of the study was to determine the metabolic
and immunoinflammatory features of pancreatic steatosis in
patients with metabolic dysfunction-associated steatotic liver
disease under martial law.

Materials and methods

The study included 45 patients with MASLD who were
treated at the SI “Institute of Gastroenterology of the Na-
tional Academy of Medical Sciences of Ukraine”. The diag-
nosis of MASLD was established according to the EASL
2023 criteria. All examined patients were divided into three
groups depending on the degree of pancreatic steatosis: group
I consisted of 7 patients with grade 1 pancreatic steatosis,
group II included 31 patients with grade 2 pancreatic ste-
atosis, and group III included 7 patients with grade 3 pan-
creatic steatosis. Among the examined patients, there were
25 men (55.6 %) and 20 women (44.4 %); the mean age
was (51.53 £ 1.93) years. The control group consisted of 20
apparently healthy individuals. The degrees of fatty degene-
ration, or pancreatic steatosis, were established according
to sonographic examination data. Grade I was determined
when pancreatic echogenicity was slightly higher than kid-
ney echogenicity; grade Il was determined when pancreatic
echogenicity was increased but lower than the echogenicity of
retroperitoneal fat; grade 111, the maximum degree of steato-
sis, was determined when pancreatic echogenicity was similar
to or even higher than that of retroperitoneal fat [21, 22].

Only patients who signed informed consent and met the
inclusion criteria without having any exclusion criteria were
enrolled in the study. Inclusion criteria were as follows: pa-
tient age from 18 to 65 years; presence of MASLD; signs of
hepatic steatosis according to liver elastometry and elasto-
graphy. Exclusion criteria were as follows: competing liver
diseases (viral, alcoholic, autoimmune, biliary, etc.); severe
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lesions of other organs and systems; endocrine pathology,
including insulin-dependent and decompensated non-insu-
lin-dependent type I and type 11 diabetes mellitus.

The study was conducted in compliance with the basic
bioethical provisions of the Council of Europe Convention
on Human Rights and Biomedicine dated 04.04.1997 and the
Declaration of Helsinki of the World Medical Association
on ethical principles for medical research involving human
subjects. The study was approved by the Biomedical Ethics
Committee of the SI “Institute of Gastroenterology of the
National Academy of Medical Sciences of Ukraine” (extract
from protocol No. 2 dated 19.04.2024).

Serum levels of 1L-6, IL-10, TNF-a, TGF-1, C-pep-
tide, and insulin were determined by enzyme-linked immu-
nosorbent assay. The ELISA principle was based on quanti-
tative antigen determination using the “sandwich” method
with specific antibodies. The studies were performed accor-
ding to the instructions for each test kit. The following re-
agent kits were used: LDN Labor Diagnostika (Germany) for
determination of TNF-a and IL-6; Wuhan Fine Test Bio-
tech (China) for determination of 1L-10 and TGF-81; and
DiaMetra (Italy) for determination of insulin. Insulin resis-
tance was calculated using the HOMA-IR index according to
the formula: HOMA-IR = fasting glucose (mmol/L) X fas-
ting insulin (WU/mL) / 22.5.

Fecal pancreatic elastase-1 levels were determined using
test systems produced by ScheBo Biotech AG (Germany).

To characterize lipid metabolism, serum total cholesterol
(TC), triglycerides (TG), high-density lipoprotein choleste-
rol (HDL-C), low-density lipoprotein cholesterol (LDL-C),
and very-low-density lipoprotein cholesterol (VLDL-C)
were determined using Cormay biotest kits (Poland). The
atherogenic index was calculated according to Friedewald.

All patients underwent shear wave elastography and ste-
atometry using the Soneus P7 device (Kharkiv, Ukraine),
with assessment of liver and pancreatic parenchymal stiffness
and the ultrasound attenuation coefficient.

Statistical data processing was performed using Statis-
tica 6.1 software. All initial data obtained during the study
were entered into a database created using Microsoft Ex-
cel spreadsheets to optimize mathematical processing. The
conformity of quantitative variables to normal distribution
was assessed using the Shapiro-Wilk test, and equality of
variances was assessed using Levene’s test. Quantitative data

are presented as median (Me) and interquartile range (QI;
Q3). Mann-Whitney U and Kruskal-Wallis tests were used to
compare continuous data between groups. Relationships be-
tween variables were analyzed using correlation analysis with
calculation of Spearman rank correlation coefficients (r).

Results

The obtained results showed that with increasing degree
of pancreatic steatosis, changes were observed both in the
functional state of the organ and in metabolic parameters;
however, these changes were heterogeneous. The most pro-
nounced manifestations of insulin resistance were detected
in patients with grade 1 and grade 2 pancreatic steatosis,
whereas in grade 3, signs of reduced secretory potential of
the pancreas became more evident.

Analysis of pancreatic functional status showed that exo-
crine pancreatic function remained preserved in all patients
of group I, in 93.5 % of patients of group 11, and in 71.4 %
of patients of group III. At the same time, severe exocrine
pancreatic insufficiency was found in 6.5 % of patients of
group II and in 28.6 % of patients of group III. C-peptide
levels in patients with MASLD significantly decreased with
increasing degree of pancreatic steatosis, as confirmed by the
Kruskal-Wallis test (p = 0.044). Thus, C-peptide content was
significantly lower in patients of group II1 — 1.8 times lower
(p < 0.05) compared with group 1 and the control group.
Correlations were also found between C-peptide and insu-
lin levels (r = +0.503; p = 0.001), HOMA-IR (r = +0.544;
p <0.001), and pancreatic parenchymal stiffness (r = —0.323;
p =0.042).

Carbohydrate metabolism parameters also showed in-
tergroup differences (Table 2). HOMA-IR values exceeding
3.0 were detected in 42.9 % of patients in group I, 51.6 % of
patients in group II, and 28.6 % of patients in group II1. Me-
dian HOMA-IR values were significantly higher than con-
trol values: 1.4 times higher in group I and 1.5 times higher
in group II (p < 0.05), whereas in group III this parameter
did not reach a comparable level of severity. Fasting glu-
cose levels were significantly increased in all three groups
compared with the control group, while the highest insulin
values were recorded in patients of group II. In the entire
sample, a direct correlation was found between HOMA-IR
and insulin levels (r = +0.867; p < 0.01), body mass index
(r=+0.305; p = 0.047), liver ultrasound attenuation coeffi-

Table 1 — Parameters of pancreatic functional status in patients with MASLD, Me (Q1; Q3)

Group | Group Il Group Il Control group
Parameters (n=7) (n=31) (n=7) (n = 20)
C-peptide, ng/mL 1.1 (0.9; 1.7)** 0.9 (0.7; 1.2) 0.6 (0.5; 0.8)* 1.1 (0.9; 1.3)
Elastase-1, pg/g 606.3 (498.1; 698.5) | 624.8 (528.1; 743.3) | 386.6 (312.9; 651.4) | 533.0 (386.6; 578.0)

Notes (here and in Table 2): * — p < 0.05, significance of changes compared with the control group; ** — p < 0.05,

significance of changes compared with group Ill.

Table 2 — Parameters of carbohydrate metabolism in patients with MASLD, Me (Q1; Q3)

) ) Yol | Coqmoigoe
Insulin, pU/mL 11.6 (5.5; 15.8) 13.0 (9.3; 15.5) 8.2 (4.7;13.9) 11 (2.3; 19.4)
Fasting glucose, mmol/L 5.4 (5.1; 5.7)* 5.4 (5.3; 5.8)" 5.0 (4.9; 5.3)* 4.4(4.1;4.7)
HOMA-IR 3.0(1.1; 3.5) 3.1 (2.1;4.1)* 1.8 (1.1;3.2) 2.1(1.4;2.8)
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cient (r = +0.352; p = 0.022), changes in pancreatic thick-
ness (r = +0.358; p = 0.018), and changes in the pancreatic
tail (r = +0.368; p = 0.017). In addition, HOMA-IR was
associated with the degree of hepatic steatosis (r = +0.366;
p = 0.017). The obtained data indicate that carbohydrate
metabolism disorders in the form of insulin resistance are
most characteristic of patients with MASLD and grade 1 and
grade 2 pancreatic steatosis.

Analysis of the cytokine profile showed that patients with
MASLD and pancreatic steatosis had pronounced changes in
the proinflammatory arm of the immune response (Table 3).
Median serum IL-6 levels in patients of groups I, 11, and 111
exceeded control values by 21.7 times (p < 0.05), 3.3 times
(p <0.05), and 1.5 times (p > 0.05), respectively. At the same
time, IL-6 levels in patients with MASLD significantly de-
creased with increasing degree of pancreatic steatosis, as
established by the Kruskal-Wallis test (x> = 9.669; p = 0.008).
Thus, IL-6 levels in patients of group I were significant-
ly higher by 6.5 times (p < 0.05) and 14.1 times (p < 0.05)
compared with groups Il and III, respectively. Correla-
tion analysis revealed associations between I1L-6 levels and
TNF-a (r = +0.830; p = 0.001), insulin levels (r = +0.414;
p =0.0001), triglycerides (r = +0.319; p = 0.049), and pan-
creatic elastase content (r = —0.585; p = 0.004). A similar
direction of changes was established for TNF-a. Its con-
centration was significantly higher by 21.8 times (p < 0.05)
in patients of group I, by 6.2 times (p < 0.05) in patients of
group II, and by 5.0 times (p < 0.05) in patients of group II1
compared with the control group. In contrast, median IL-10
levels in the examined patients did not differ significantly
from control values. Assessment of the TNF-a/IL-10 ratio
showed a shift in the cytokine balance toward proinflamma-
tory activation. TGF-31 levels exceeded control values in all
study groups.

Analysis of lipid metabolism parameters in patients with
MASLD and concomitant pancreatic steatosis demonstrated
pronounced disturbances in the serum lipid spectrum com-
pared with the control group (Table 4). Patients of groups
I and II developed an atherogenic type of dyslipidemia,
characterized by increased TC, TG, LDL-C, and VLDL-C
against the background of decreased HDL-C and increased
atherogenic index. In group 111, lipid disturbances were less
pronounced.

Discussion

The obtained results indicate that pancreatic steatosis in
patients with MASLD under martial law in Ukraine should
be considered not as an isolated imaging sign, but as a mani-
festation of systemic metabolic dysregulation that extends
beyond the liver and involves the pancreas as a target organ
[1—6]. This approach is consistent with current concepts of
pancreatic steatosis as a component of metabolic pancreatic
disease closely associated with insulin resistance, obesity, ec-
topic fat accumulation, and chronic low-grade inflammation
[1, 3,5, 6]. At the same time, the incomplete correspondence
between the degree of hepatic and pancreatic steatosis de-
scribed in current studies indicates that pancreatic steatosis
has its own clinical significance and cannot be considered
merely a secondary reflection of the hepatic process [2, 4].

The changes in fasting glucose, HOMA-IR, and C-pep-
tide identified in our study should be interpreted within the
framework of the lipotoxic mechanism. Fat accumulation in
the pancreas is associated with an excess of free fatty acids,
impaired insulin signaling, mitochondrial dysfunction, and
functional overload of (-cells [1, 3, 10, 11]. Therefore, the
combination of insulin resistance with a subsequent decrease
in C-peptide may reflect a sequential transition from metabo-
lic overload to exhaustion of the endocrine reserve of the pan-

Table 3 — Cytokine status parameters in patients with MASLD, Me (Q1; Q3)

parameters | Group| = G B
IL-6, pg/mL 52 (23.5; 72.0)" ** * 8.0 (5.0; 17.3)* 3.7 (1.7; 5.3) 2.3(0.2;5.2)
IL-10, pg/mL 19.0 (18.0; 19.9) 20.2 (18.0; 26.6) 25.0 (18.9; 55.6) 23.7 (14.3; 33.7)
TNF-a, pg/mL 10.9 (8.3; 14.9)% ** # 3.1 (2.3; 3.8)* 2.5 (2.0; 3.4)* 0.5 (0.1; 3.8)
TGF-B1, pg/mL | 2264 (1464;2378)* | 1762 (1013.1; 2487.0)* |1632.8 (1260.4; 2169.4)*| 971.9 (859.2; 1016.0)
TNF-o/IL-10 0.58 (0.43; 0.75)* 0.16 (0.11; 0.21) 0.10 (0.08; 0.09) 0.07 (0.06; 0.09)

Notes: * — p < 0.05, significance of changes compared with the control group; ** — p < 0.05, significance of chan-

ges compared with group llI; * — p < 0.05, significance of changes compared with group II.

Table 4 — Biochemical parameters of serum lipid metabolism in patients with MASLD
and pancreatic steatosis, Me (Q1; Q3)

S Comrglz\aa)lue ((Erl;o=u%l ((ir:'tiual)l G(I:):F)? ;II
TC, mmol/L 4.28 (4.01; 4.55) 5.65 (4.90; 6.38)** 5.74 (5.32; 6.35)*** 4.65 (3.97; 5.08)*
TG, mmol/L 0.54 (0.50; 0.62) 1.38 (1.0; 1.99)*** 1.69 (1.22; 2.14)*** 1.12 (0.97; 1.28)*
HDL-C, mmol/L 1.64 (1.42; 1.68) 1.55 (1.4; 1.62) 1.37 (1.22; 1.61) 1.43 (1.22; 1.59)
LDL-C, mmol/L 2.63 (2.56; 2.97) 3.43 (2.62; 3.88)* 3.55 (3.33; 4.01) 1.89 (1.58; 2.79)*
VLDL-C, mmol/L 0.34 (0.17; 0.36) 0.63 (0.46; 0.91)* 0.78 (0.56; 0.98)*** 0.52 (0.45; 0.59)
Al 1.89 (1.74; 2.61) 2.88 (2.09; 3.42)* 3.21 (2.47; 3.93)* 1.83 (1.41; 3.66)

Notes: * — p < 0.05; ** — p < 0.01; *** — p < 0.001, significance of changes between patient parameters compared
with the control group; * — p < 0.05, significance of changes between groups Il and Ill.
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creas. This interpretation has practical significance, as it allows
pancreatic steatosis in patients with MASLD to be considered
an early marker not only of systemic metabolic risk but also of
potential deterioration of endocrine organ function [1, 2, 10].

The immunoinflammatory component of the observed
changes is equally important. Increased IL-6, TNF-a, and
the TNF-a/IL-10 ratio indicate that pancreatic involvement
in MASLD develops under conditions of persistent proin-
flammatory activation [13—15]. According to current data,
TNF-a and IL-6 not only reflect inflammatory activity but
also directly maintain insulin resistance, enhance lipoge-
nesis, influence insulin signaling pathways, and contribute
to the progression of metabolic injury [12—14]. Therefore,
the combination of insulin resistance with increased proin-
flammatory cytokines identified in our cohort should be
considered a single immunometabolic contour, within which
metabolic overload aggravates inflammation, while inflam-
mation, in turn, stabilizes metabolic dysfunction [7, 8, 10].

The increase in TGF-f1 deserves separate attention.
Unlike 1L-6 and TNF-a, which primarily characterize the
active proinflammatory phase, TGF-f1 reflects activation of
profibrotic mechanisms and tissue remodeling [13, 16, 23].
This suggests that in patients with MASLD under martial
law, pancreatic steatosis is accompanied not only by func-
tional and metabolic changes but also by the formation of a
microenvironment favorable for structural injury and fibrosis
progression. This link adds clinical weight to the obtained
results, as it shifts pancreatic steatosis from the category of
“concomitant fatty infiltration” to the plane of a potentially
progressive pathological process [1, 7—9].

Another important aspect is that the detected changes
do not appear strictly linear. Our data suggest that early and
moderate degrees of pancreatic steatosis are mainly asso-
ciated with an insulin-resistant inflammatory phenotype,
whereas in more pronounced pancreatic involvement, signs
of functional exhaustion become more important. This may
explain why not all metabolic and immunoinflammatory
parameters increase in parallel with the degree of pancre-
atic steatosis. This is one of the main scientific positions of
the study: progression of pancreatic steatosis in MASLD
is not a simple quantitative increase in the same changes,
but rather reflects a shift in dominant pathophysiological
mechanisms — from active immunometabolic overload to
functional tissue exhaustion [1, 2, 7, 10].

For a sample that included servicemen, the identified
patterns may have particular significance. Chronic psy-
choemotional stress characteristic of military service is con-
sidered a factor capable of aggravating insulin resistance,
proinflammatory activation, and neuroendocrine maladap-
tation [13, 14]. Although our study did not aim to direct-
ly investigate stress biomarkers, the military context itself
should be regarded as a potential modifier of the identified
metabolic and immunoinflammatory disorders. This expands
the practical significance of the results and substantiates the
need for comprehensive monitoring of not only the hepatic
but also the pancreatic component of MASLD in patients.
Martial law conditions may act as an additional modifying
factor of metabolic and immunoinflammatory disorders in
patients with MASLD, increasing the severity of insulin re-
sistance, systemic inflammation, and maladaptive changes.

Thus, the obtained data allow pancreatic steatosis in pa-
tients with MASLD under martial law to be considered a
clinically significant manifestation of systemic immunometa-
bolic remodeling, within which insulin resistance, proin-
flammatory cytokine activation, and profibrotic shifts form
a single pathogenetic contour. This is the scientific value of
our results: they show that pancreatic steatosis in this cate-
gory of patients has not merely descriptive but mechanistic
significance and may be used as an additional marker of an
unfavorable course of the metabolic process.

Study limitations. When interpreting the results, limita-
tions of the design and sample should be taken into account.
The study included 45 patients with MASLD and 10 indivi-
duals in the control group. The groups were unequal in size:
groups I and I1I included 7 patients each, whereas group 11
included 31 patients. This may have reduced the statistical
power of intergroup comparisons, especially for patients with
grade 1 and grade 3 pancreatic steatosis. The study had an
observational cross-sectional design; therefore, the identi-
fied associations between pancreatic steatosis, insulin resis-
tance, cytokine profile, and profibrotic markers do not allow
conclusions to be drawn regarding causal relationships. No
multivariate adjustment was performed for body mass index,
presence of diabetes mellitus, medication therapy, duration
of MASLD, or comorbid pathology. Assessment of pancre-
atic steatosis was based on sonographic criteria. This method
is accessible for clinical practice; however, it is inferior to
quantitative imaging methods, particularly MRI with fat
fraction assessment. Another limitation is the single-center
nature of the study, as all patients were examined in one
specialized institution. The obtained results require further
confirmation in multicenter prospective studies with larger
and more balanced samples.

Conclusions

Under martial law, pancreatic steatosis in patients with
metabolic dysfunction-associated steatotic liver disease is
associated with pronounced metabolic disorders, primarily
changes in carbohydrate metabolism and the development
of insulin resistance. The most pronounced manifestations
of insulin resistance were established in patients with grade
1 and grade 2 pancreatic steatosis.

Progression of pancreatic steatosis was accompanied by
a decrease in C-peptide levels, indicating a reduction in the
functional reserve of the endocrine pancreas with more pro-
nounced pancreatic involvement. The immunoinflammatory
profile in patients with pancreatic steatosis was characterized
by increased 1L-6, TNF-a, and the TNF-a/IL-10 ratio,
reflecting the predominance of a proinflammatory response
in the formation of pancreatic involvement in MASLD. In-
creased TGF-31 levels in all study groups indicate activa-
tion of profibrotic mechanisms and suggest that pancreatic
steatosis in MASLD has not only a metabolic but also a
structural-remodeling nature.

In patients with grade 1—2 pancreatic steatosis, more
pronounced disorders compared with grade 3 may indicate
that early and moderate stages of this lesion correspond to a
phase of active immunometabolic overload, whereas more
severe pancreatic steatosis is associated with the development
of functional exhaustion and pancreatic tissue remodeling.
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MeTa60AiI4HI TO iIMYHO3AMNAAbHI OCO6AMBOCTI CTEATO3Y MIALUAYHKOBOI 30AO3U B NALLIEHTIB
i3 METaB60OAIYHO ACOLIMOBAHOKO CTEATOTUYHOIO XBOPOOBOIO NEYiHKK
B YMOBOX BOEHHOIO CTAOHY

Pestome. Axmyaavnicms. MeTabos1i4HO acoLilioBaHa CTEATOTUYHA
xBopobOa nevyinku (MACXII) € cucTeMHUM MeTaOOJiYHUM PO3-
JIAJIOM, 1110 CYMPOBOJIKYETHCS M03aNeuiHKOBUMM YPaKEHHSIMU,
30KpeMa CTeaTo30M IiIIUTYHKOBOI 3aj1034. B yMoBax BOeHHOTO
CTaHy XpOHiUYHEe TICUXOeMOLliiiHe HABAHTaXXEHHsI, TOPYIIIEHHS CHY
Ta XapyoBOTO PEXMMY MOXYTb IMOCHJIIOBATH iHCYJIIHOPE3UCTEHT-
HiCTb i cucTeMHe 3anaieHHs. OHaK MeTaboJIivHi it iMyHO3amaIbHi
0COOJIMBOCTI CTeaTo3y ITiANITYHKOBOI 321031 B I1i€] KaTeropii rmarti-
€HTIB 3aJIMIIAI0THCS HEMOCTATHLO BUBYEHUMU. Mema: BCTAHOBUTH
MeTaboJIiuHi i1 iMyHO3amaabHi 0COOIMBOCTI CTEaTO3y MillLTYHKOBOI
3aJI031 B OCi0 i3 METa0OJIiYHO acolliiiOBaHOIO CTEaTOTUYHOIO XBO-
po0oto MeviHKM B yMOBaX BOEHHOTO cTaHy. Mamepiaiu ma me-
moou. O6¢ctexeHo 45 mauienTiB i3 MACXII, sKkux po3rnomiieHo
Ha 3 rpynu 3ajieXKHO Bifl CTyMEeHs CTeaTo3y MillLTyHKOBOI 3aJI031:
I rpyna — 7 mauienTis, 11 — 31, [1I — 7; KOHTPOJIbHY IrpyIy CTAHO-
B 20 TPaKTUYHO 310poBuUX 0cib. BuzHavanu piBni C-nientuuy,
incyniny, IL-6, IL-10, TNF-a, TGF-1; iHCymiHOpe3UCTEHTHICTh
ouiHtoBanu 38 HOMA-IR, Takox BUMipioBaiu piBeHb eJacta3u- 1
B KaJTi. YciM XBOpPUM BMKOHYBaJIM 3CYBHOXBWJILOBY eJlacTorpacdito
Ta cTeaToMeTpito Ha amapati Soneus P7 (XapkiB, YKpaiHa) 3 BU3Ha-
YEeHHSIM XXOPCTKOCTI MapeHXiMM MTeYiHKM U MiAIUIYHKOBOI 3aJI031,
KoedillieHTa 3aTyxaHHsI aMIUTiTyau YJIbTPa3ByKy. Pesyivmamu.
HOMA-IR > 3,0 3adikcoBano y 42,9 % xsopux I rpynu, y 51,6 % —
Il Tay 28,6 % — 111 rpynu. Menianui mapamerpu HOMA-IR 6ymu

BUIIIMMM 32 KOHTPOJIBbHI B 1,4 pa3a B I rpymi Ta B 1,5 pa3a B 11 rpymi
(p < 0,05). PiBeHb ri1toko3u HaTIile OYB BipOTiTHO BMIIE MOKA3HU-
KiB KoHTpoJto. [IporpecyBaHHs cTeaTo3y MiAIUTYHKOBOI 3aJ103U
CYIPOBOIKYBAJIOCS 3HMXKEHHSIM piBHsI C-IeNTHUy, 1110 CBiTYUTh
PO 3MEHIIIeHHsI (PYHKIIIOHATLHOTO pe3epBY eHIOKPUHHOI 4YacTH-
HU MiAIUTYHKOBOI 3a71031 MPU OB BUPaXKeHOMY 11 ypaKeHHi.
IMyHoO3amaabHUI TPOdIH Y XBOPUX 31 CTEaTO30M IiINLTYHKOBOL
3aJI031 XapakTepusyBaBcst 3pocTaHHsM ymicty 1L-6, TNF-a ta
crniBBinHomeHHs1 TNF-a/IL-10, mo BimoOpaxkae moMiHyBaHHS
Mpo3anajbHOI BiANOBii y (hopMyBaHHI MAaHKPEATUYHOTO YPasKEHHSI
npu MACXII. IMinpumienns pieasa TGF-f1 y Bcix gocimKyBa-
HUX Ipyrnax BKasye Ha aKkTUBalliio mpodiOpOTUYHUX MEXaHi3MiB i
CBiTYUTB, IO CTEaTO3 MiAILTYHKOBOI 3a103u Tpu MACXII mae He
JIMIIE METaOOIYHUIA, a i CTPYKTYPHO-PEMOEIIIOIUMIA XapaKTep.
Bucnosru. CteaTo3 MiAILTYHKOBOI 31031 B naiiieHTiB i3 MACXII
B YMOBaX BOEHHOTO CTaHY aCOIIIOEThCS 3 iHCYJTIHOPE3UCTEHTHICTIO,
MPO3anaTbHOI ITUTOKIHOBOIO aKTUBALIIEIO Ta MPODiIOPOTUIHUMU
3pylieHHsIMU. Haiibiabin BupaxeHi MeTaboIiuHi i iMyHo3anaabHi
posyiany XapakTepHi IIst 1—2 CTyIeHsI cTeaTo3y ITiIIUTYHKOBOL
3aJ103U, TOJ SIK TIPY 3 CTYIIEHi OLIbLI MOMITHUMU CTAIOTh O3HAKU
(byHKI1iOHATLHOTO BUCHAXKEHHSI 1IbOTO OpraHa.

KorouoBi ciioBa: MeTabo1i4HO acoLiiioBaHa CTeaTOTUYHA XBOPO-
0a MeviHKU; iHCYJIiHOPE3UCTEHTHICTD; 3aMajeHHsI; MialLTyHKOBa
3aJ103a
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Impact of liver and pancreatic steatosis
on behavioral responses
in rats under experimental conditions
and after cessation of combined exposure
to steatogenic factors

Abstract. Background. Metabolically associated steatotic liver diseases are considered a multisystem pheno-
type of cardiometabolic risk with potential neurobehavioral consequences. Increasing attention is being paid to
pancreatic steatosis as a manifestation of ectopic fat accumulation associated with insulin resistance and pos-
sible impairment of endocrine and exocrine functions. Combined models of high-fat, high-carbohydrate loading
and chronic stress enable the reproduction of complex metabolic dysregulation and the assessment of systemic
effects and their partial reversibility. The purpose: to evaluate the effect of alimentary-stress-induced steatosis
on the behavioral activity of rats and to determine the features of natural recovery after cessation of the patho-
genic influence. Materials and methods. The study was conducted on sexually mature male white laboratory
rats (n = 31). The animals were divided into three groups: a control group (n = 8), a group with 60-day alimenta-
ry-stress modeling (n = 16), and a self-rehabilitation group, in which after 60 days of modeling, there was a 30-day
recovery period without treatment (n = 7). Steatosis was induced by a steatogenic diet with an increased content
of saturated fats (30 % of the energy value of the diet), a 10% aqueous fructose solution as the sole source of
drinking fluid, and exposure to chronic stress caused by restriction of living space. Behavioral reactions were
assessed using the Open Field and Elevated Plus Maze tests. The formation of liver and pancreatic steatosis was
confirmed histologically. Normality of distribution was assessed using the Shapiro-Wilk test, and Welch’s t-test
or the Mann-Whitney test was applied; at p < 0.05, the data were considered statistically significant. Results.
After 60 days of alimentary-stress modeling of steatosis, rats exhibited a marked suppression of locomotor and
exploratory activity: crossings of outer squares decreased from 32.25 + 3.13 to 5.00 (3.00—10.50), the number
of rearings from 12.81 + 1.46 to 2.00 (1.00-4.00), and hole exploration acts from 21.19 + 1.96 to 4.94 + 0.73 (all
p < 0.001). After 30 days of self-rehabilitation, total and vertical activity approached control values ((24.71 + 4.18)
crossings of outer squares; (12.57 + 2.57) rearings; p > 0.05); however, hole exploration behavior remained
significantly lower — 13.43 + 2.32 versus 21.19 + 1.96 (p = 0.02). In the Elevated Plus Maze test, changes were
selective and mainly concerned anxiety-related cautious behavior and vertical responses: the number of head
dips decreased from 13.19 + 1.36 to 6.56 + 1.38 (p < 0.001), and rearings from 7.31 + 1.03 to 2.00 (0.75-2.25)
(p < 0.001). In contrast, the number of arm entries and center crossings did not differ statistically from control va-
lues (p > 0.05), which is consistent with the differing sensitivity of behavioral markers in this model. Conclusions.
Alimentary-stress modeling induces morphologically confirmed steatotic changes in the liver and fatty infiltration
of the pancreas and is accompanied by pronounced suppression of motor and exploratory activity with selective
alterations in anxiety-related cautious behavior, while cessation of the steatogenic influence ensures partial
recovery with persistence of certain exploratory impairments.

Keywords: rats; alimentary-stress steatosis; behavioral activity; anxiety; exploratory behavior; self-rehabilitation
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Introduction

Metabolically associated steatotic liver diseases are cur-
rently regarded as a systemic phenotype of cardiometabolic
risk that extends beyond localized pathology of the hepatic
tissue. The updated nomenclature, adopted on the basis of a
multisociety Delphi consensus, defines metabolic dysfunc-
tion-associated steatotic liver disease (MASLD) as a key
category within the broader concept of steatotic liver disease
(SLD), reflecting the metabolic nature of the disease and
unifying diagnostic approaches [1]. The clinical guidelines of
EASL-EASD-EASO emphasize the need for active detection
of MASLD in patients with cardiometabolic risk factors and
the use of noninvasive methods for fibrosis stratification [2].
The prevalence of SLD/MASLD is increasing and has sub-
stantial population-level significance: meta-analyses and
epidemiological reviews demonstrate involvement of more
than one-third of the adult population, with variation across
regions and SLD subtypes [3, 4]. A review in The Lancet
further highlights that SLD is associated with an increased
risk of metabolic and vascular complications and requires a
multidisciplinary approach [5].

In parallel with steatotic changes in the liver, increasing
attention is being paid to pancreatic steatosis (non-alcoho-
lic fatty pancreas disease, NAFPD), which is considered a
manifestation of ectopic fat accumulation closely associa-
ted with insulin resistance, components of the metabolic
syndrome, and a potential risk of impaired endocrine and
exocrine pancreatic function [6—8]. In this context, NAFPD
may reflect a shared “ectopic fat” link in systemic meta-
bolic dysregulation, where lipotoxicity and related signa-
ling alterations sustain insulin resistance and organ-specific
consequences [9, 10]. At the same time, current evidence
underscores the importance of standardized verification of
steatotic liver changes through a combination of noninvasive
methods and morphological confirmation for accurate strati-
fication of lesions and comparability of results across studies
[11]. Recent syntheses also indicate a possible contribution
of non-alcoholic fatty pancreas disease (NAFPD) to the
development of metabolic complications, including exocrine
insufficiency and increased cardiometabolic risk, which sub-
stantiates the relevance of considering pancreatic alterations
in experimental models of steatosis [6, 12].

Experimental models combining high-fat/high-carbo-
hydrate diets and stress exposures enable the reproduction
of a complex cardiometabolic phenotype and the assessment
of its systemic consequences. In particular, the combination
of a high-fat diet with fructose supplementation is widely used
to induce steatotic liver changes, insulin resistance, and oxi-
dative stress in rodents, as confirmed by recent experimental
studies with detailed analyses of metabolic and histological
alterations [13]. Chronic social stressors (including isolation
or overcrowding) are capable of modulating neuroimmune
and endocrine responses and may be considered factors in-
fluencing metabolic and behavioral parameters [14]. Within
the framework of interorgan communication, the gut-liver-
brain axis occupies an important place; it has been shown that
diet-induced alterations of the microbiota may be associated
with neuroinflammation and anxiety- and depression-like
behavioral changes [15]. Accordingly, experimental evidence
indicates that combined dietary loading (in particular high-

fat/fructose) may be accompanied by neuroinflammation and
behavioral alterations, highlighting the relevance of studying
behavioral phenotypes in steatosis models [13]. In this regard,
the application of validated behavioral tests to assess anxi-
ety and exploratory activity is essential for a comprehensive
analysis of the systemic effects of metabolic disorders and the
potential for their natural recovery [16, 17].

Contemporary reviews and experimental studies em-
phasize the interrelationship between metabolic dysfunc-
tion-associated steatotic liver disease, pancreatic steatosis,
and chronic stress as integrated factors of systemic dysregu-
lation, creating the prerequisites for the development of
neurobehavioral disorders and necessitating their further
experimental investigation [18]. In view of current concepts
of the liver-brain axis and the interaction of metabolic and
stress-related factors, a comprehensive assessment of neuro-
behavioral changes in this model is scientifically justified and
relevant.

The purpose of the study is to evaluate the effect of experi-
mental alimentary-stress-induced steatosis on the state of
behavioral activity in rats and to determine the features of its
natural recovery after cessation of the pathogenic influence.

Materials and methods

The study was conducted on sexually mature male white
laboratory rats of outbred stock (n = 31), which were main-
tained under standard vivarium conditions. The animals were
divided into three experimental groups: group I — intact
control (n = 8); group II — alimentary-stress modeling of
steatosis for 60 days (n = 16); group 111 — self-rehabilitation
(60 days of steatosis modeling followed by a 30-day recovery
period without therapeutic intervention; n = 7). Hepatic and
pancreatic steatosis was induced by transferring the animals
to a steatogenic diet with an increased content of saturated
fats (30 % of the energy value of the diet due to rendered beef
fat), in combination with a 10% aqueous fructose solution
as the sole source of drinking fluid and exposure to chro-
nic stress caused by restriction of living space (group spatial
deprivation).

Behavioral reactions were assessed using the Open Field
(OFT) and Elevated Plus Maze (EPM) tests in accordance
with validated protocols: in the Open Field test, total lo-
comotor activity (sector crossings), entries into the central
zone, grooming, vertical rearings, defecation, urination, and
hole exploration behavior were recorded [19] in the Elevated
Plus Maze test — entries/time spent in open and closed arms,
risk assessment behaviors (head dipping), transitions through
the center, rearings, grooming, urination, and defecation
[20]. All tests were conducted under identical conditions with
minimization of external stimuli.

The formation of hepatic steatosis was confirmed mor-
phologically. For morphological verification, after comple-
tion of the experiment, the animals were euthanized by ad-
ministration of a lethal dose of anesthetic, with subsequent
collection of the liver and pancreas; histological specimens
were prepared and evaluated for the presence of fatty degene-
ration of hepatocytes (micro- and/or macrovesicular steato-
sis), the degree of disorganization of the lobular structure,
signs of inflammatory infiltration and hepatic fibrosis, as well
as the presence of adipocytes in the pancreatic stroma/inter-
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lobular septa and associated dystrophic changes in the acinar
tissue. For morphological examination, samples of rat liver
and pancreas were embedded in paraffin blocks, sectioned at
a thickness of 5 um, and stained with hematoxylin and eosin
according to the method generally accepted in histological
practice. To assess fibrosis, trichrome staining of liver tissue
samples from experimental animals according to Mallory in
Slinchenko’s modification was used.

The study was carried out in compliance with interna-
tional and national ethical requirements for the handling of
laboratory animals (No. 3 dated 05.04.2024). Normality of
distribution was assessed using the Shapiro-Wilk test; in the
case of normal distribution, Welch’s t-test was applied, and
in case of its violation, the Mann-Whitney test was used.
Data were presented as M = m or Me (Q1-Q3). Differences
were considered statistically significant at p < 0.05.

Results

The formation of steatosis was morphologically con-
firmed after 60 days of alimentary-stress exposure: hepatic
steatosis was detected in 16/16 rats (100 %), and pancreatic
steatosis in 9/16 rats (56.3 %). In the liver, signs of fatty de-

generation (micro-/macrovesicular steatosis) were identified,
with minimal or moderate inflammatory changes and varying
degrees of fibrosis; in the pancreas, fatty infiltration was ob-
served, predominantly of mild and less frequently moderate
degree (Fig. 1).

In the hepatic parenchyma (Fig. 1A, C), micro- and
macrovesicular steatosis and pronounced vacuolar degene-
ration of hepatocytes are observed; in some animals, balloon-
ing degeneration and occasional Mallory bodies are present.
The trabecular structure of hepatocytes is disorganized. The
sinusoids are unevenly dilated and, in some areas, conges-
ted. In the stroma, mild lymphocytic infiltration is detected,
predominantly in the periportal zones, without clear signs
of destruction of the limiting plate. Occasional hepatocyte
necroses are present. Formation of perisinusoidal and por-
tal-periportal fibrosis is observed.

The pancreatic parenchyma (Fig. 1B, D) shows partially
preserved lobular architecture. The boundaries of the lobules
are indistinct. Marked fatty infiltration is observed: nume-
rous adipocytes are present in the stroma and interlobular
septa, in some areas penetrating into the lobular parenchyma
with compression of acinar structures. Acinar cells exhibit

Figure 1 — Morphological changes in the liver and pancreas of rats under conditions of alimentary-stress-
induced steatosis after 60 days of modeling: A — liver tissue; B; D — pancreatic tissue, hematoxylin
and eosin staining x100; C — liver tissue, Mallory staining in Slinchenko’s modification x400
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signs of atrophy and dystrophic changes, including reduced
size, decreased cytoplasmic density, and partial disorgani-
zation of acinar complexes. The islets of Langerhans are
predominantly preserved, in some areas appearing relatively
enlarged, with irregular contours and occasionally surroun-
ded by adipose tissue. In the stroma, moderately expressed
lymphocytic infiltration is observed, predominantly inter-
lobularly. The interlobular connective tissue is moderately
developed, with initial signs of fibrosis.

The results of the assessment of behavioral activity of
rats in the “Open Field” test under conditions of alimenta-
ry-stress modeling of steatosis and subsequent self-rehabili-
tation are presented in Table 1.

In animals after 60 days of alimentary-stress modeling
of steatosis (group 1I), a pronounced decrease in overall lo-
comotor and exploratory activity was observed compared
with the intact control. The number of crossings of external
squares decreased from 32.25 * 3.13 in the control group to
5.00 (3.00—10.50), corresponding to a reduction of 84.13 %
(p <0.001). Vertical activity was also significantly suppressed:
the number of rearings decreased from 12.81 & 1.46 to 2.00
(1.00—4.00) (p < 0.001).

Indicators of exploratory behavior showed similar
changes. The number of hole exploration acts decreased
from 21.19 £ 1.96 in the control to 4.94 &+ 0.73 in group II
(p < 0.001). The frequency of crossings of internal squares
was also significantly lower compared with the control
(p < 0.05). Grooming in animals with the steatosis model

was practically not recorded, which was accompanied by a
statistically significant decrease in this parameter (p < 0.05).
Indicators of autonomic reactions, in particular urination
and defecation, in the 60-day steatosis group did not differ
statistically significantly from control values (p > 0.05).

In the self-rehabilitation group (group 11I), after a 30-day
recovery period without therapeutic intervention, partial
normalization of certain behavioral parameters was observed.
Overall locomotor and vertical activity in this group did not
differ statistically significantly from control values (p > 0.05).
The number of crossings of external squares was 24.71 £ 4.18,
and the number of rearings was 12.57 + 2.57.

At the same time, indicators of exploratory behavior in
animals after self-rehabilitation remained reduced. The fre-
quency of hole exploration behavior in group I1I was lower
compared with the control and amounted to 13.43 + 2.32
(p < 0.05). Other parameters, including grooming, urination,
and defecation, did not differ statistically significantly from
control values (p > 0.05).

Thus, the results of the experiment indicate substantial
impairments of motor and exploratory behavior in rats after
60 days of alimentary-stress modeling of steatosis and in-
complete recovery of certain behavioral parameters during
the period of self-rehabilitation.

The results of the assessment of behavioral reactions of
rats in the Elevated Plus Maze test under conditions of ali-
mentary-stress modeling of steatosis and subsequent self-re-
habilitation are presented in Table 2.

Table 1 — Behavioral parameters of rats in the Open Field test under conditions
of alimentary-stress-induced steatosis and self-rehabilitation

Parameter, number Group | Group Il p (I-11) Group Il p (I-11N)
External squares, crossings 32.25 + 3.13 5.00 (3.00-10.50) | < 0.001 24.71 £+ 4.18 0.17
Internal squares, crossings 3.50 (2.00-6.50) | 2.00 (1.00-2.00) 0.02 2.29 +0.36 0.23
Grooming, number 1.50 (0.00—4.00) | 0.00 (0.00-0.25) 0.01 3.00 + 0.69 0.32
Urination, number 0.00 (0.00-1.00) | 0.00 (0.00-1.00) 0.67 0.00 (0.00-0.50) 0.66
Defecation, number 3.00 (0.00-4.00) | 4.00 (1.75—4.00) 0.68 429 +1.13 0.21
Rearings, number 12.81 +1.46 2.00 (1.00—-4.00) | <0.001 12.57 + 2.57 0.94
Hole exploration behavior, number 21.19+1.96 4,94 +0.73 < 0.001 13.43 £ 2.32 0.02

Notes (here and in Table 2): data are presented as mean = SEM (for normally distributed variables) or median [Q1;
Q3] (for non-normal distribution). Normality was assessed using the Shapiro-Wilk test. Group comparisons with
the control were performed using Welch’s t-test (normal distribution) or the Mann-Whitney U test (non-normal
distribution). p < 0.05 was considered statistically significant.

Table 2 — Behavioral parameters of rats in the Elevated Plus Maze test under conditions
of alimentary-stress-induced steatosis and self-rehabilitation

Parameter, number Group | Group Il p (I-11) Group Il p (I-111)
Inner arm, entries 0.00 (0.00-1.00) | 0.00 (0.00-1.00) 0.72 1.43 £0.57 0.22
Outer arm, entries 3.63+0.45 0.00 (0.00-0.25) 0.07 414 £0.26 0.33
Head dips from arms, number 13.19 + 1.36 6.56 + 1.38 < 0.001 15.57 + 1.76 0.30
Transitions through the center, number 3.13 = 0.51 2.31 £ 0.39 0.22 4,43 +0.48 0.08
Rearings, number 7.31 £1.03 2.00 (0.75-2.25) | < 0.001 10.00 + 1.18 0.11
Urination, number 0.00 (0.00-0.00) | 0.00 (0.00-0.00) 0.96 0.29 (0.00-0.50) 0.17
Defecation, number 0.00 (0.00-0.00) | 0.00 (0.00-1.50) 0.29 0.00 (0.00-0.00) 0.84
Grooming, number 1.00 (0.00-3.25) | 0.00 (0.00-1.00) 0.06 3.14 £ 0.94 0.21
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In animals after 60 days of steatosis modeling (group II),
a significant decrease in indicators of exploratory and ver-
tical activity was observed compared with the intact con-
trol. In particular, the number of head dips from the arms
was statistically significantly lower than in the control group
(p <0.001), and the number of rearings decreased more than
threefold (p < 0.001). At the same time, the number of entries
into the inner and outer arms, as well as the number of tran-
sitions through the central zone, did not differ statistically
significantly from control values (p > 0.05).

Indicators of autonomic reactions, in particular urina-
tion and defecation, in animals of group II did not differ
statistically significantly compared with the control group
(p > 0.05). The frequency of grooming acts in the steato-
sis group showed a tendency toward a decrease; however,
these changes did not reach the level of statistical significance
(p>0.05).

In the self-rehabilitation group after a 30-day recovery
period without therapeutic intervention (group III), most
behavioral parameters did not differ statistically significantly
from control values. The number of entries into the inner and
outer arms, the frequency of transitions through the center, as
well as indicators of autonomic reactions were at the control
level (p > 0.05).

At the same time, in animals after self-rehabilitation, no
statistically significant differences from the control were ob-
served in the number of rearings and head dips from the arms
(p > 0.05), indicating a reduction in the severity of changes
recorded after 60 days of steatosis modeling.

Thus, according to the data of the Open Field and Ele-
vated Plus Maze tests, 60-day alimentary-stress modeling
of steatosis was accompanied by pronounced changes in
indicators reflecting overall motor and exploratory activity
(in particular, crossings of outer squares, rearings, and hole
exploration activity in the Open Field, as well as head dips
and rearings in the Elevated Plus Maze), whereas a number
of autonomic parameters did not demonstrate statistical-
ly significant differences. In the self-rehabilitation group,
partial normalization of certain parameters was observed,
with persistence of deviations in some indicators. The iden-
tified profile of changes determines the relevance of further
analysis of possible mechanisms underlying their formation
and factors that may account for the differing sensitivity of
behavioral markers, which constitutes the subject of the next
section.

Discussion

The obtained results indicate that alimentary-stress mo-
deling of steatosis is accompanied by pronounced changes
in the behavioral activity of rats, which manifest different-
ly in the Open Field and Elevated Plus Maze tests. Such
differential sensitivity of behavioral paradigms is consistent
with current concepts of the multilevel effects of metabolic
disturbances on the central nervous system.

In the OFT, the main changes concerned a decrease in
overall motor activity and exploratory behavior, which is tra-
ditionally regarded as a combination of anxiety-like responses
and suppression of spontaneous activity. In particular, after
60 days of steatosis modeling, a sharp decrease in crossings of
external squares was observed, by 6.30 times compared with

the control, indicating pronounced suppression of locomo-
tion. It is known that obesity and steatotic lesions induced by
high-fat or high-fructose diets are accompanied by systemic
metabolic inflammation, which is capable of modifying neu-
ronal networks responsible for motivation and exploratory
behavior [21, 22]. The decrease in hole exploration activity
and vertical rearings in this context is consistent with data
on suppression of exploratory behavioral components in
neuroinflammation and dysfunction of dopaminergic and
glutamatergic pathways [23]. In our study, rearings decreased
by 6.00 times and hole exploration behavior by 4.60 times,
reflecting suppression of vertical and search activity as key
components of exploratory behavior.

In the EPM, the key changes involved parameters of risk
assessment behavior (reduction of head dips) and vertical
activity, whereas classical indicators of open-space avoi-
dance (entries into open arms) changed less consistently.
In particular, after 60 days of steatosis, the number of head
dips was significantly lower by 2.70 times, and the number
of rearings by 3.25 times compared with the control. Such
dissociation of EPM parameters is well described in the ex-
perimental literature and is explained by the high variability
of the test, as well as the “floor/ceiling effect” for arm entry
measures, especially under conditions of concomitant reduc-
tion in overall motor activity [17]. Thus, a decrease in head
dips may be considered a more sensitive marker of changes in
anxiety-related cautious behavior than simple spatial choice.

The heterogeneity of behavioral changes is consistent
with the concept that different OFT and EPM parameters re-
flect partially overlapping but not identical neuronal mecha-
nisms. Metabolic disturbances may primarily affect systems
of risk assessment and exploratory motivation, while leaving
certain components of avoidance behavior relatively intact
[23]. In addition, chronic stress as a component of the model
may modulate test outcomes toward reduced activity without
a proportional increase in classical markers of anxiety.

One of the key mechanisms is considered to be the tran-
sition of systemic metabolic inflammation into neuroinflam-
mation. For MASLD/NAFLD, increased levels of proin-
flammatory cytokines (IL-6, TNF-a), microglial activation,
and impaired neuroplasticity have been described, correlating
with anxiety- and depression-like phenotypes [22, 25].

At the same time, increasing attention is being paid to
the liver-brain axis, which is considered one of the key path-
ways of inter-organ communication in metabolic disorders.
Experimental evidence also indicates that vagal afferent
pathways innervating the liver contribute to the formation
of both metabolic and behavioral phenotypes in obesity and
steatosis [26].

Equally important is the gut-liver-brain axis, within
which dysbiosis, changes in bile acids, and microbial meta-
bolites can influence neuroinflammation and behavioral re-
sponses [27]. Modulation of this axis is considered a potential
pathway for influencing the neurobehavioral consequences of
metabolic liver diseases.

Neuroplastic mechanisms, particularly BDNF-depen-
dent processes in the hippocampus, also play a distinct role.
Obesogenic diets have been shown to impair BDNF signa-
ling, which is associated with reduced exploratory and risk
assessment behavior [23].
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The tendency toward normalization of most behavioral
parameters after the self-rehabilitation period is consistent
with data on the potential reversibility of neurobehavioral
changes following elimination of metabolic load. At the same
time, persistence of certain deviations may indicate a more
prolonged nature of neuroinflammatory and neuroplastic
alterations. In our study, after self-rehabilitation, hole ex-
ploration behavior remained significantly reduced by 1.77
times compared with the control, which may reflect slower
recovery of motivational and exploratory components of be-
havior. Incomplete or variable recovery of certain parameters
may be the duration of exposure, persistence of neuroinflam-
matory changes, and residual impairments of neuroplasticity
[28, 29].

From the perspective of gastroenterology, the obtained
results support the current concept of MASLD as a mul-
tisystem disease that extends beyond the liver and is asso-
ciated with neuropsychiatric and behavioral disturbances.
This underscores the relevance of a comprehensive approach
to the assessment of patients with steatotic diseases, taking
into account potential changes in the central nervous system
and the possibility of their partial reversibility after lifestyle
modification [5, 30].

A limitation of this study is the combined nature of the
model (steatogenic diet + fructose + spatial restriction
stress), which does not allow separation of the individu-
al contributions of chronic stress and steatosis to beha-
vioral outcomes. Therefore, the observed changes should
be interpreted as effects of combined alimentary-stress
exposure accompanied by morphologically confirmed
steatosis.

Conclusions

Combined alimentary-stress steatogenic exposure ac-
companied by morphologically confirmed hepatic and pan-
creatic steatosis was associated with marked suppression of
locomotor and exploratory activity in rats, primarily in the
Open Field test (outer crossings, rearings, and hole explo-
ration).

In the Elevated Plus Maze, the most sensitive measures
were risk assessment behavior (head dips) and vertical activity
(rearings), whereas classical arm-entry measures and auto-
nomic indices showed no significant differences.

After cessation of steatogenic factors and a 30-day
self-rehabilitation period, most locomotor measures ap-
proached control levels; however, exploratory motivation
remained partially reduced (persistently lower hole explo-
ration activity).

Ethical considerations. The animal study was conduc-
ted in accordance with the international recommendations
Guide for the Care and Use of Laboratory Animals and cur-
rent national regulations on the humane treatment of labo-
ratory animals. The experimental protocol was approved by
the local bioethics committee (State Institution “Institute
of Gastroenterology of the National Academy of Medical
Sciences of Ukraine”, No. 3 dated 05.04.2024). All proce-
dures were performed with minimization of pain and stress;
euthanasia was carried out under anesthesia in accordance
with ethical requirements.
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AY «HcTnTyT ractpoeHTeponorii HAMH YkpaiHn», m. AHinpo, YkpaiHa

BrnAuB CTeATO3Yy NMeyiHKM Ta MiALUAYHKOBOT 30A03U
HO NOBEAIHKOBI PeaKLiii LLlypiB 30 YMOB €KCNepUMEHTY TA MiCAS MPUNUHEHHS
KOMGIHOBAOHOI Aii cTeatoreHHnx oakTopis

Pestome. Axmyaavnicms. MeTaGo/1i4HO acoLiiioBaHi CT€aTOTUYHI
YpakeHHsI MeYiHKU PO3IJISIIAIOTh SIK MYJbTUCUCTEMHMI (heHOTHTT
KapaioMeTaboiYHOTrO pU3MKY 3 MOTEHIIMHUMU HEHPOITOBEdiH-
KOBUMU HaclifkaMu. 3pocTae yBara 10 cTeaTo3y MillluTyHKOBOT
3aJ103U $SIK TIPOSIBY HAKOTTMYEHHSI €KTOITIYHOTO XUPY, TTOB’SI3aHOTO 3
iHCYJIIHOPE3UCTEHTHICTIO I MOXJIMBUM ITOPYIIEHHSIM €HIOKPUHHOI
Ta eK30KpUHHOI (hyHKIIii1. KoMOGiHOBaHI Moei BUCOKOXUPOBOTO,
BHCOKOBYTJIEBOAHOTO HAaBAaHTAXEHHSI Ta XPOHIYHOTO CTPECY 1al0Th
3MOTY BiITBOPUTH KOMIUIEKCHY METa0OIIUHY TU3PETYIISIIII0 Ta

BUBUUTHU CCTEMHI e(heKTH i IX YaCTKOBY OOepHEHicTh. Mema: O1li-
HWUTHU BIUIMB aJliMEHTapHO-CTPECOBOIO CTEaTO3y Ha MOBEIiHKOBY
AKTUBHICTb IIIypiB Ta BUBHAYUTH OCOOJMBOCTI MMPHUPOTHOIO BiTHOB-
JICHHST TICJISI TIPUTTMHEHHST TAaTOTeHHOTO BILIUBY. Mamepiaiu ma
Mmemoou. J1ocimKeHHsI BUKOHAHO Ha CTaTeBO3PIJIMX CaMIISIX OiTiX
JabopaTopHuX 1rypiB (n = 31). TBapuH po3MoAiJIeHO Ha TPU TPYIIU:
KOHTPOJIbHY (n = 8), rpyry 3 60-1000B1M aliMEHTapHO-CTPECOBUM
MoJIeTIOBaHHsIM (n = 16) i rpymy camopeaGinirtartii, y sikiii miciist 60
ni6 MozxemoBaHHs HacTymaau 30 1i6 BiTHOBICHHS 0€3 JIIKyBaHHS
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(n=7). CreaTo3 iHIYKyBaJI CTEATOI¢HHOIO JTi€TOO 3 TiIBUIIICHUM
BMiCTOM HacuueHUX XUpiB (30 % eHepreTMYHOI LIIHHOCTI paLlioHy),
10% BomHUM po3uMHOM (DPYKTO3HU SIK EAMHUM JIKEPEJIOM IMUTBA Ta
BIIMBOM XPOHIYHOTO CTPECY, BUKJIMKAHOTO OOMEKEHHSIM KUTTE -
Boro npoctopy. [ToBeniHKoBI peakilii BUB4Yaiu B TecTax «Binkpure
nojie» Ta «[limHsaTuit xpecTonoaioHmit 1abipuaT>. @opMyBaHHS
cTeaTo3y MEeYiHKM i MiAIITyHKOBOI 3aJI03M MiATBEPIXKYBaJIM Ti-
crosiorivHo. HopmasbHicTh po3noaiay oiiHoBaiu 3a Ilamnipo —
Binkom Ta 3acrocoByBaiiu t-tect Besbua a0o ManHa — BiTHi; naHi
BBaXKaJI CTAaTUCTUYHO Biporimuumu nipu p < 0,05. Pesyssmamu.
ITicnsa 60 gi6 axiMeHTapHO-CTPECOBOIO MOIEIIOBAHHS CTEATO3Y Y
1IypiB 3ahiKCOBaHO pi3Ke MPUTHIYeHHS JIOKOMOTOPHOI Ta Opi€H-
TOBHO-JIOCJITHULIBKOI aKTUBHOCTI: KiJIbKiCTh TIEPETUHIB 30BHillI-
HiX KBanpatiB 3MeHImwiacs 3 32,25 + 3,13 no 5,00 (3,00—10,50),
criftok — 3 12,81 £ 1,46 mo 2,00 (1,00—4,00), akTiB HOCTiIKEHHS
Hip — 321,19 + 1,96 10 4,94 £ 0,73 (yci p < 0,001). IMicis 30 nio
camopea0itiTallii 3arajbHa il BepTUKaibHa aKTUBHICTb HAOJMXKa-
JIMCST 10 TIOKA3HUKIB KOHTpoITo: 24,71 + 4,18 mepeTHHY 30BHILIHIX
KBanpatiB, 12,57 *+ 2,57 critiku (p > 0,05), omHak moBemiHKa A0~
CJIIKeHHST HipOK 3aJIMIlajiacs BiporinHo Huxk4ow — 13,43 + 2,32

npotu 21,19 £ 1,96 (p = 0,02). ¥ Tecti «[limHsATHII XpecTomoai6-
HUI JTaGipuHT» 3MiHM MaJld BUOIpKOBUIA XapaKTep Ta CTOCYBAJIM-
csl TIepeBaXkHO 00epekHOI1 MOBEIiHKHM, OB’ I3aHOI 3 TPUBOIOIO,
i BEpTUKAJIbHUX peakliii: KiIbKICTh BU3MPaHb 3MEHIIyBalacs 3
13,19 + 1,36 10 6,56 + 1,38 (p < 0,001), a criiiok — 3 7,31 + 1,03
1o 2,00 (0,75—2,25) (p < 0,001). HaToMicTh MOKa3HWKH BXOIIB Y
PYKaBHU Ta NEPeXO/IiB Yepe3 LeHTP CTATUCTUIHO 3HAUYIIIO He Bill-
pi3HstMcs Bin KoHTposto (p > 0,05), 1110 y3romKyeThCs 3 Pi3HOIO
YYTJIMBICTIO MOBEAIHKOBUX MapKepiB y it Monenti. Bucnosku. Ai-
MEHTapHO-CTPECOBE MOJIEIIOBAHHS CIIPUYMHSIE MOPGHOIOTTYHO
MATBePIKEHi CTeaTOTUYHI 3MiHM TTEYiHKU i XXUPOBY iHDIIbTpalIiio
MiAIUTYHKOBOI 3271034 i CYyPOBOMXKYETHCSI BUPAXXEHUM ITPUTHi-
YEeHHSIM MOTOPHOI Ta OPiEHTOBHO-IOCIITHUIILKOT aKTUBHOCTI 3
BUOIpKOBUMMU 3pYIICHHIMM 00€peXXHOI MOBEIiHKH, ITOB’I3aHO1
3 TPUBOTOIO, a TPUMTMHEHHSI CTEATOreHHOTO BILIMBY 3a0e3Ieuye
YaCTKOBE BiTHOBJIEHHSI 3 MEPCUCTEHIIIEI0 OKPEMUX TOCTiTHULILKIX
TTOPYILICHb.

Kirouosi ciioBa: niypu; aniMeHTapHO-CTPECOBUI CTEATO3; I10-
BEIiHKOBAa aKTUBHICTb; TPMBOXHICTb; OPiEHTOBHO-AOCTiTIHUIIbKA
MoBeiHKa; caMopeaoitiTaltis
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BU3HAYEHHS YABTPA3BYKOBUX AIOrHOCTUYHUX
NOPOroBuX 3HOYEHb AAS BUSBAEHHS
POHHBOrO CTEATO3Y NEYiHKU Y AiTeun:
NOPIBHAABHO OLIHKQA PISHUX YABTPO3BYKOBUX CUCTEM
i3 BUKopuctaHHaIM MRI-PDFF
9K pedpepeHTHOro CTaOHAAPTY

Pe3stome. AktyanbHictb. MeTaboniyHo-acouivioBaHa cteaToTnyHa xBopoba nediHku (MACXII) € ogHUM i3 Havi-
MOLUMPEHILLINX XPOHIYHUX 3aXBOPIOBaHb MEYiHKM B AUTSAYIV nonyssayii, 0cobmBoO cepen OiTeV i3 Haa/INLLIKOBOK
Macoro Tina 1a OXvpiHHAM. PaHHe BusiBrieHHs1 cteatody nediHku (Cl1) mae BaxnvBe KiiHiYHe 3Ha4YeHHs1, OaHaK
BUKOPUCTAHHS IHBa3VBHUX METOLIB y negiatpii € obMexeHuM. MarHiTHo-pe3oHaHCcHa TomMorpagpisi 3 OUIHKO
LYinbHOCTI MPOTOHIB Xupy (magnetic resonance imaging proton density fat fraction, MRI-PDFF) posrnsaaetbcsi
SIK HeIHBa3VBHWI pegbepeHTHMV cTaHaapT KinbkicHoOI ouiHkn CI1, npoTe ii JOCTYNHICTL y PYTUHHIV npakTuyi 3a-
JINLLIAETLCST BKPa OOMEXEHOI0. Y 3B’3KY 3 UMM NepCrieKTUBHUM € 3aCTOCYBAaHHS KillbKICHUX Y/IbTPasByKoBUX
TexHororivi (KYT) ouinku CI, ogHak ix giarHoCTU4HI oporosi 3Ha4eHHs 4151 JiTeVi NoTpebyoTh yTo4HeHHs. MeTta:
rnopiBHATYU pe3ynbTat 3actocyBaHHs KYT cteatoMeTpii, oTpumaHi Ha pisHux yrbtpasBykosux (Y3) cuctemax, i3
napametpamu MRI-PDFF Ta Bu3Ha41Tv ontumaribHi giarHoCTu4Hi noporosi 3Ha4eHHs CI1y gited. MaTepianu ta
meroau. JocnigKeHHs Maso rnpoCcrneKTUBHWUIA OGHOLEHTPOBUV NMOPIBHSAIbHWY JiarHOCTUYHWY An3aviH. o aHanisy
BK/to4eHo 32 autuHm Bikom 10—-18 pokiB: 10 6e3 CI1 (S0) ta 22 3 nerkum cteato3om (S1) 3a gaHumm MRI-PDFF.
OuiHroBanu napametpu KYT cTeatomeTpii Ha pisHux Y3-cuctemax, 30Kkpema Bu3Ha4eHHs KoebilieHTa 3aTyxaHHsi
(BK3), napameTtp ocnabneHHs nig Y3-koHTponem (Ultrasound-Guided Attenuation Parameter, UGAP), Biayanisauito
3aryxaHHs TkaHuH (Tissue attenuation imaging, TAl), Bidyanizauito po3noginy TkaHnHHoro posacitosaHHs (Tissue
Scatter Distribution Imaging, TSI), ¥Y3-noka3sHnk ¢ppakuii xuvpy nediHkm (Deep Ultrasound Fat Fraction, DeepUSFF).
lposeneHo kopensayivinmi aHanis, ROC-aHania i3 BusHa4eHHam rinoLyi rig ROC-kpusoro (AUC) Ta ontumaribHux
cut-off 3Ha4eHb BigHocHO MRI-PDFF sik pecbepeHTHOro ctaHgapty. Pesynbtatun. Vi gocnigxysani Y3-napametpu
MPOAEMOHCTPYBaIN CTaTUCTUHHO 3HAYYLUMK No3uTUBHWMI 38'30K i3 MRI-PDFF. HaviBully kopensuito i3 3arasib-
HuMm MRI-PDFF nokasaB DeepUSFF (p = 0,792; p < 0,001), gani BK3 (p = 0,696; p < 0,001), UGAP (p = 0,555;
p <0,001), TSI (p = 0,532; p < 0,001) Ta TAl (p = 0,380; p = 0,012). 3a peaynsratamm ROC-aHanizy ontumasbHi
rnoporosi 3Ha4eHHs s suasneHHs Cl ctaHosunn: gns BK3 = 2,30 (AUC 0,88), ans TAl 2 0,69 (AUC 0,79), ans
TSI =2 97,92 (AUC 0,92), ans UGAP = 0,65 (AUC 0,89), ans DeepUSFF = 5,20 (AUC 0,98). HavisuLy piarHOCTU4Hy
ebekTuBHICTL npogemoHcTpysas DeepUSFF. BucHoBku. KYT ouiHKku cTeaTtosy MatoTb CTaTUCTUHHO 3HaYyLLmi
38’530K i3 MRI-PDFF Ta MOXyTb 6y Ty KOPUCHUMM [7151 HEIHBA3UBHOIO paHHboro BusisneHHs Cl1y piten. [ns pisHux
V3-nnatchopm xapaKTepHi pi3Hi giarHOCTUYHI MOPOru, Lo MigKPeCtoe HEOOXIAHICTL cTaHgapTM3alii nigxogis Ta
rnopasibLUIOi 30BHILLHLOI Banigayii y 6inbLumMx negiatpuyHnx Koroptax.

Krno4oBi cnoBa: crearotun4Ha xBopoba rediHku; Aitv; ybTpasByK; KiflbKICHI yIbTpa3ByKOBi TEXHOSONI; BU3Ha-
YeHHS1 KoegbilieHTa 3aTyXaHHs; MarHiTHO-pe30HaHCcHa TOMOrpagisi 3 OLIHKO LUifIbHOCTI MPOTOHIB Xnpy
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Bctyn

MeTtaboJiiuHO-acoliiioBaHa cTeaTOTUYHA XBOpoOa Iie-
yinku (MACXII) € ogHUM i3 HARMOIIUPEHIIINX XPOHiU-
HUX 3aXBOPIOBAHb MEYiHKN Y TUTIYil MOMyJIsILii, 0COOINBO
cepel IiTeil Ta IMiAJITKIB i3 HaIJIMIIIKOBOIO Macolo Tija Ta
oxupiHHaM [1, 2]. 3a tTaHUMU Cy4acHUX eTiIeMiOJOTIYHUX
nocimkeHb, nomupeHictb MACXII y 3aranbHiil neaia-
TPUYHIN MOMYJsLii cTaHOBUTH NpubiausHo 7—10 %, toxi
SIK CepeJl iTeit 3 O3KMPiHHAM BoHA Moxe mocsrat 40 % [3,
4]. Panne BusiBneHHs crearosy reuinku (CII) y miteit mae
BakJIMBE KJIiHiUHE 3HAYEHHSI, OCKIiJIbKM MPOTpecyBaHHS
MACXII moxe npu3BOAUTU 10 PO3BUTKY CT€ATOreIaTuTy,
¢biOpo3y IMeviHKM Ta iHIKUX MeTabOJiYHUX YCKIaJHEHb Y
Jopocyiomy Billi [3, 6].

biomncia mewinku, xo4a it 3aJMIIa€ETbCI METOJOM OC-
TaTouHOTO MopdooriuHoro miarBepmxeHHs CII, He
OiAXOAUTh IS CKPUHIHTY B IeIiaTpUYHill TIpaKTULli ye-
pe3 iHBa3MBHMI XapaKTep, BapTiCTh, MOTEHLIIITHI PU3UKU
YCKJIaIHEHb Ta 0OMeXKeHY NMPUIATHICTh IJIsI TIOBTOPHUX
JOCTimKeHb |7]. MarnitHo-pe3oHaHcHa Tomorpadist (MPT)
3 BU3HAYCHHSM (pakilii XXK1py 3a MPOTOHHOO HIITbHICTIO
(magnetic resonance imaging proton density fat fraction,
MRI-PDFF) BBaxa€eTbcs OMHUM i3 HAOLIbII TOYHUX HEiH-
Ba3MBHMX METO/iB KiIbKiCHOI OLIIHKM >KPOBOI iH(MIbTpallii
MEeYiHKU Ta BUKOPUCTOBYETHCS SIK peepeHTHUI cTaHIapT
y G6aratbox gociimxeHHsx [§8, 9]. He3paxatouu Ha Buco-
Ky TOYHiCTh, BuKopuctanHsgd MPT y pyruHHi#1 KIiHiYHii
MPakKkTULli, 0COOJIMBO B MEAIaTpil, 3AIUIIAETECI OOMEKEHUM
Yyepes3 BUCOKY BapTiCThb, HIKYY JOCTYITHICTb i OpraHizailiiiHi
TPYIHOI, MOB’sI3aHi 3 BUKOHAHHSAM JociimkeHHs [10].
VY yactuHM AiTeit mogaTKOBUM (hbaKTOPOM € MOTpeda B Ha-
JIEXKHii1 Kkoomepallii, a iHkosm i y cenartii [11].

Yabrpa3BykoBe gociuimkeHHs (Y3]1) 3anuiiaeTbest
HaNOUIBII JOCTYITHUM METOIOM ItepBUHHOI ominku CI1
[12, 13]. OcTaHHiMU pOKaMM aKTUBHO BIPOBAKYIOTHCS
KinbKicHi ynbTpa3BykoBi TexHoJorii (KYT), 3okpema Ha
OCHOBI KoeillieHTa 3aTyXaHHsI yabTpa3ByKoBoro (¥Y3)
CUTHaJly, 3BOPOTHOTO po3ciloBaHHS Ta ¥Y3-dpakiiii xkupy,
1110 TO3BOJISIIOTH Oibill 06’eKTUBHO oriHtoBaTu CIIT [14,
15]. He3Baxarouu Ha 3pOoCTaHHSI KiJIbKOCTi JOCTiIXEHb Y
i ramysi, moporosi 3HaueHHs ¥Y3-napamerpiB CII misa
TUTSTYOL TTOMYJISILT 3aIMIIal0ThCsSl HEAOCTATHBO BU3HAYE-
HUMU. BiablIicTh N1iarHOCTUYHUX MOPOTiB Oyj1a OTpUMaHa
Yy IOPOCJIMX TALi€EHTIB i MOX€E HE MOBHICTIO BiIMTOBiIaTU
0COOJIMBOCTSIM €HEPreTUIHOI0 MeTab0Ii3My Ta XXHUPOBOTO
0o0MiHy y miteii [16].

VY 3B’43Ky 3 LIUM aKTyaJIbHUM € BUZHAUYEHHS ONTUMAJIb-
HUX Y3-TI0pOriB CTeaTo3y y MiTeil Ta MOPIiBHSIHHS diarHOC-
TUYHOI e(PEKTUBHOCTI Pi3HUX Y 3-TEXHOJIOTIA.

Merta: nopiBusitu pesyabratu KYT creatomerpii, oTpu-
MaHi Ha pi3HuX Y 3-anaparax, i3 nokazHukamu MRI-PDFF
Ta BU3HAUYUTU ONTUMAaJIbHI oporosi 3HaueHHs1 CI1 y nenia-
TPUYHII TOTYJISIIII.

Martepiaau Ta MeToAmn

JocnimkeHHs] MaJIo TPOCTIEKTUBHUI OJHOLIEHTPOBUIA
MOPiBHSJIBHUM MiarTHOCTUYHUI AU3alH.

V nmociimxeHHs OyJIo TTONepeIHbO 3aIydeHo 98 miTeit
BikoM 10—18 pokiB i3 kitiHiyHoI0 Migo3poto Ha CII. ITix k-
HIYHOIO ITiZ03p0I0 Ha CTEaTO3 MEYiHKM PO3YMiIM HAsIBHICTh

CYKYIHOCTi aHTPOITOMETPUIHUX, KITiHIYHHX, TA00PATOPHUX
Ta/ab0 iHCTPYMEHTAJIbHUX O3HAK, 1110 OOTPYHTOBYBAJIM Ha-
MpaBJeHHS IUTUHU Ha MOMIMOJIeHe 00CTeXeHHsI. AHTPO-
MOMETPUYHI KpUTEpii BKIIIOYAIU HaAMipHY Macy Tija abo
OXXHPiHHS, BUBHAUEHI BiAMOBIIHO A0 BiKOBO- Ta CTaT€BO-
crietidiyHUX nepLeHTWIiB iHaeKcy Macu Tijia (IMT): Haa-
MipHa Maca Tina — IMT > 85 nepueHTusIs1, OXXKUPiHHSI —
IMT > 95 nepuentuis. 1ogaTKoBO BpaxoByBajlu O3HAKU
abIOMiHAJIBHOTO OXXKMPiHHS, 30KpeMa o0Bif Tatii > 90 rep-
LIEHTWIS [UIS BiKY Ta cTaTi Ta/abo CriBBiAHOIIEHHS 00BOIY
Tajii 1o 3pocty > 0,5. Jlo KIiHIYHUX KPUTEPiiB HaJIeXKaIN
akTOpu pU3MKY META0OJIIYHUX TTOPYILIEHb, 30KpeMa iHCYTi-
HOPE3UCTEHTHICTh, apTepiajibHa TillepTeH3is a00 iHIIIi KOM-
ITOHEHTHU MeTa0oJIiYHOro cuHApoMy. JIJabopaTtopHi KpuTepil
BKJTIOUAJIN ITiABUINEHHS PiBHA ajllaHiHaMiHOTpaHCdepa3u
BMILIC Bill BIKOBOI HOPMU, IUCJIiMineMito Ta/ab0 MopyIieHHs
BYIVIEBOOHOI'O OOMiHy. IHCTpyMeHTaIbHUMM MiACTaBaMU
IIJIsS HAIIpaBJIeHHST Ha obcTexxeHHs Oy Y 3-o3naku CII 3a
naHumu B-pexxumy Ta KiJIbKiCHOI CTeaTOMETpii.

Kputepismu BkimoueHHs Oymm: Bik 10—18 pokiB, Kiti-
HiuHa nigo3pa Ha CI1, a TakoX HasiBHICTb TIOBHOTO Habopy
BaJIiTHUX KJIiHIYHUX, Ia0OpaTOPHUX, YIbTPa3BYKOBUX Ta
MRI-PDFF nanux, Heo6XimHUX TSI MTOPiBHSJIBHOTO aHa-
ni3y. Kpurepisimu BUKJII04eHHS OyJIM: HEIIOBHI KJIiHiYHi,
J1abopaTopHi ab0 iIHCTpYMEHTaJIbHI 1aHi; BipyCHi renaTuTiu;
aBTOIMYHHI 3aXBOpIOBaHHS MeUiHKU; CITaAKOBi 800 MeTabo-
JIIYHI 3aXBOPIOBAHHSI MEUiHKU; MPUHOM IrenaTOTOKCUYHUX
rpernaparib; OyIb-sKi iHIIII 3aXBOPIOBaHHS a00 CTaHU, 3/1aT-
Hi BIUIMBATHU Ha XXMPOBUI OOMIH y IE€UiHIIi Ta IIOTeHIIIHO
CIIOTBOPIOBATH Pe3yJIbTaTH KiibKicHO1 ominku CIT.

I3 98 moreHuiltHO MpUAATHUX YYACHUKIB 10 (diHaNb-
HOTO CTaTUCTUYHOTO aHaJli3y OyJiM BKJIIOUEHI JIMIIIE Talli-
€HTU 3 IOBHUM HAOOPOM BaifHUX TaHUX BiIMOBiIHO A0
TIIPOTOKOJIY TOCTIIKEHHS. 3MEHIIIEHHS KiJIbKOCTI yIaCHU-
KiB i3 98 10 32 OyJio 3yMOBJIeHE CYBOPUM JTOTPUMAHHSIM
KPUTEPiiB BKIIOYEHHS Ta BUMOT 10 CTAaHIApPTU30BaHOTO
MOPiBHSUILHOTO aHaizy. 30KpeMa, y 24 malieHTiB OyJaun
BiZICYTHI IIOBHi JaHi, OTpMMaHi Ha BCiX TphOX ¥Y3-cUCTe-
Max, 110 YHEMOXJIMBIIOBAJIO MiXKCUCTEMHE TTOPiBHSIHHS
KiJIbKiCHUX Y 3-M0Ka3HUKIB cTeaTto3y neviHnku. Y 13 miteit
OyB BiICYTHill IIOBHUI1 ITaKeT JIAOOPATOPHUX JOCTIIKEHb,
HEOOXiMHUI TS KITiHIKO-MeTabOoJIiuHOI XapaKTepPUCTUKU
BuGipku. Ille 29 naiieHTiB Oy BUKIIOUYEHi y 3B’SI3KY 3
BiIMOBOIO a00 BiICYTHICTIO 3rogu 0aTbKiB UM 3aKOHHUX
MpeacTaBHUKIB HA TMPOBEASHHS NOCTiIXKEHHS 32 JOIIOMO-
roto MRI-PDFF.

V pasi texniuno HesikicHoro MRI-PDFF nocnimxenHs,
30KpeMa 3a HassBHOCTI BUPaKEHUX PYXOBUX apTeaKTiB ab0
HEKOPEKTHOTrO PO3MiJeHHSI CUTHAJIIB BOAMW Ta XUPY, daHi
IMiUIsiTaay IMOBTOPHOMY aHaji3y. SIKIo oTpuMaTu Balif-
HUI pe3ybTaT OyJI0 HEMOXKJIMBO, TaKi JaHi BUKITIOYAIH 3
MOAAJIbIIIOI OL[IHKU.

Taxum ynHOM, 10 HiHATLHOTO CTATUCTUYHOTO aHAJIi3Y
yBIIIM 32 MUTUHM, IS IKUX OYB JOCTYITHUIA MOBHUI
Habip HeOOXiTHMX TaHNX BiIIIOBIIHO OO IPOTOKOJY TOCIIi-
mxeHHs (puc. 1). 3a nanumu MRI-PDFF, 10 nireit 6ynu
BimHeceHi no rpynu S0, a 22 — mo rpynu S1. BinnosigHo,
KOHTPOJIbHY TpyITy cTaHoBUIM 10 miTeit 6e3 03HaK cTeaTosy
nevinku 3a nanHuMu MRI-PDFF, Tozi ik oCHOBHY IpyIty
CTAHOBWIM 22 TIALIIEHTH 3i CTEATO30M MEUiHKMU.

Tom 60, N2 2, 2026

www.gastro.org.ua, https://gastro-journal.com 23



facTpoeHTepoAOoriyHi 3aXBOPIOBAHHS Y Aiten / Gastrointestinal Diseases in Children

LiTn 3 KNiHIYHOO MiZO3POI0 HA CTeaTo3 NeYiHKM,
n=98

> HenoBHi gaHi Y3-gocnigxeHb, n = 24 |

5| BiACyTHIN MOBHWI NakeT N1aGopaTopHUX
OocCnigkeHb, n = 13

BigcyTHicTb 3roam 6aTbKiB
Ha npoBegeHHs MRI-PDFF, n = 29

Y

Y
BkntoyeHi fo diHanbHOro CTaTMcTUYHOro aHaniay,
n=32
[

Bes cTeatosy neyiHku Cteato3 nediHku
3a MLU-PPPP, n=10 3a MLLU-PPPP, n =22

PucyHok 1 — brnok-cxema ¢popmyBaHHs
hiHanbHOI BUGIpKU [OCNiAXEHHS

V BciX y4acHUKIB peecTpyBai KJIiHIKO-aHTPOIIOME-
TPUYHi TOKa3HUKHU, 30KpeMa BiK, CTaTh, 3piCT, Macy Tija,
IMT Ta 00Bix Tarii. 1J1st TT0JaJIBIITIOr0 CTATUCTUYHOTO aHa-
JIi3y YYaCHUKIB PO3MOAUISIIIA Ha TPYITM BiAITOBiIHO 10 Tpa-
nauii CII 3a nanumu MRI-PDFF. OnucoBy cTaTUCTUKY
KJIIHIKO-aHTPOTIOMETPUYHHUX XapaKTepUCTUK HABOIUIU
IIJIs1 BCi€l BUOIpKM 3arajioM, a TaKoX OKPEMO IJIsl KOXKHOI
TPyIH.

Y AbTPO3BYKOBE AOCAIAXKEHHS

V31 npoBoauaM i3 3aCTOCYBaHHSIM TPbhOX ¥Y3-cuc-
teM: HandyUsound (SMP, Ykpaina; gatuuk 1—6 MT'1),
GE Totus (GE Healthcare, CIIIA; matuuk 1—6 MTI')
ta Samsung HR8 (Samsung Medison, Pecny6nika Ko-
pes; natuyuk 1—6 MT'w). s KOXHOI CUCTEMU BHU3HA-
yaau BianmoBimHWI KinbKicHuit ¥Y3-napamerp CII: nis
HandyUsound — Bu3HaueHHs Koe(dillieHTa 3aTyXaHHS
(BK3), nb/cMm; nnst GE Totus — mapameTp ociiabyieH-
Ha nig ¥Y3-koutponeMm (Ultrasound-Guided Attenuation
Parameter, UGAP), nb/cm/MTI'1i; nist Samsung HR8 — Bi-
3yajizauio 3aTyxaHHs TkaHuH (Tissue attenuation imaging,
TAI), n1b/cm/MT 1, Bizyanizaliio po3nonijy TKAHUHHOTO
poacitoBanHs (Tissue Scatter Distribution Imaging, TSI),
iHgexc Tta Y3-moka3sHukK ¢pakmii xupy neuinku (Deep
Ultrasound Fat Fraction, DeepUSFF), y Bincotkax (puc. 2).
Ha xox#iit Y3-cucteMi y KOXHOro naii€eHTa mpoBOAUIN
5 TIOCJIiMOBHUX BUMIpIOBaHb, a /TSI CTATUCTUYHOTO aHaIi3y
BUKOPUCTOBYBAJIM MeiaHy OTpPUMaHUX 3HAYEHb.

Vci mocaigkeHHsT TPOBOAMIN 32 MAKCUMAaJIbHO YHi-
¢ikoBaHUM IIPOTOKOJOM. BuMiptoBaHHSI BUKOHYBaJIU B
rnmapeHximi 5, 6, 7 cerMeHTIB MpaBoi YaCTKU MEeUiHKU Yepe3
MiXpebepHUid TOCTYIT Y BidyaJlbHO OTHOPIAHUX AUISTHKAX,
BUIBHMX Bill BEIMKUX CYIMH, JKOBYHUX MPOTOK, CYOKarcy-
JIIPHUX 30H Ta BUpaXeHux apredakriB. HdinssHKY iHTepecy
([11) BcTaHOBIIOBAJIM Y CTaHAAPTHIM 30Hi iHTepecy Binmo-
BiTHO IO TEXHIYHUX MOXJIMBOCTEN KOHKPETHOI CUCTEMU

PucyHok 2 — lMpuknagm KYT: A — Bu3HavyeHHs1 KoegpilicHTa 3aTyxaHHs (BK3), ab/cm; B — Bi3yanizauis
3artyxaHHs1 TkaHuH (Tissue attenuation imaging, TAl), ab/cm/MI'y, C — napameTp ocnabrieHHs nig Y3-KoHTposiem
(Ultrasound-Guided Attenuation Parameter, UGAP), ab/cm/MI'y; D — Bi3yani3ayisi po3noginy TKaHUHHOro
poa3citoBaHHs (Tissue Scatter Distribution Imaging, TSI)
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Ta peKOMeHaalill BupooHuKa. OO0CTeKeHHS POBOIMIIN
HarTile ado He MeHIIIEe HixX Yyepe3 6 TOAMH ITiC/Is1 OCTAHHBOIO
OpUIOMY 1XKi, Y TIOJIOXKEHHI JieXXayy Ha CIMHI IIPU CIIOKili-
HOMY IMXaHHI 400 KOPOTKOYACHI# 3aTpUMILi TUXaHHS 3a
noTtpedu. JociimkeHHs] BUKOHYBaB OIepaTop 3 JOCBiIOM
V3-ouinku nedinku He MeHIIe 10 pokis.

MarHiTHO-pe3oHAaHCHA Tomorpadis

MRI-PDFF Bukonysanu Ha anapati GE Signa Explorer
1.5T i3 BukopucTaHHsIM OaraTokaHaJabHOI aOHOMiHaIbHOI
KOTYIIKU MiCJIsT TIepioIy TOJIOMYBaHHST TPUBAJICTIO 4—6 ro-
nuH. KinbKicHY OLIIHKY BMiCTY >KMPY B IeYiHIIi MPOBOIAWIN
3a JOIOMOTOI0 MyJIbTHEeX0Boi spoiled gradient-echo mo-
crimoBHocTi 3 BusHaueHHsIM PDFF (mDIXON Quant).
IIpoTokos nochimkeHHs BKIIoUaB 0araToexoBe CKaHyBaHHS
3 KOPOTKUM YaCOM MOBTOPEHHSI, CEPi€r0 eXOCUTHAIIB Ta OfI-
Hi€l0 3aTPUMKOIO JUXaHHS, 110 3a0e3MeYyBaio OTPUMaHHSI
KIJTBKICHMX KapT XKUPOBOI (hpakilii MeUiHKU.

PekoHCTpyKIIil0 JaHUX BUKOHYBAJIM i3 3aCTOCYBAaHHSIM
BOYIOBAHOTO aJIrTOPUTMY PO3JiJIEHHS CUTHAJIiB BOJIU Ta
KUPY 3 Kopekitiero T2*, 1110 103BoJIsLI0 MiHIMi3yBaTH BILJIMB
T1-3cyBy, HEOTHOPIMHOCTI MarHiTHOTO ITOJISI Ta (ha30BUX
apredakriB. Pesynbratu MRI-PDFF Bupaxanu y Binco-
TKax. 17151 KijIbKiCHOTO aHali3y BpyuyHy BcTaHoBoBaau J11
Y TOMOT@HHUX JIJITHKAX MapeHXiMu MeYiHKU, YHUKAIUU
BEJIUKUX CYAUH, XKOBUHUX MIPOTOK, BOTHUILIEBUX YTBOPEHb,
CyOKaICyJIsIpHMX 30H Ta OUISTHOK 3 apredakramu. 1 po3-
MilllyBaJIi IIOHAMEHIIEe Y TPhOX CErMEHTAX MPaBoi YaCTKU
MEeYiHKH, a 32 MOXKJIMBOCTI TAaKOX Y 3 CErMEHTI J1iBO1 YaCTKM.
Cepenne 3HaueHHs1 MRI-PDFF po3paxoByBanu sik cepenHe
apudmernuHe Beix BamigHux 1. ¥ pasi HemocTaTHbOI SIKO-
cTi 300paXkeHb, HASIBHOCTi BUPaXeHUX PyXOBUX apTeakTiB
200 HEKOPEKTHOI'O PO3iJICHHSI CUTHAJIiB BOIU Ta XKUPY JaHi
MOBTOPHO aHATi3yBaJIr 00 BUKIIIOYAIN 3 IIOJAJIBIIOI OLiH-
k. CTyniHb XXUPOBOI iH(DiNbTpalLlii MeyiHKK O1iHIOBaJIU 3a
cepenHim 3HaueHHIM MRI-PDFF. BinnosinHo no moporo-
BUX 3HaueHb Tang et al., malieHTIB rpaayroBaaIy TAKUM YK-
Hom: SO — MRI-PDFF < 6,4 %, S1 — Bin 6,4 10 < 17,4 %,
S2 —Bin 17,4 10 < 22,1 % taS3 —=>22,1 % [17]. L1i moporu
OyJIM BUKOPUCTaHI SIK onepauiiiHuii HeiHBa3uUBHUM pede-
PEeHTHMI MiIXim IJ1s1 BHYTPIITHBOTO MTOPIBHSAJILHOTO aHATi3y
KVYT. Cnin 3a3Ha4uTH, 1110 YHiBepCcaJIbHO CTaHIAPTU30BaHi
noporosi 3HaueHHsS MRI-PDFF, cneundiuni pis nemia-
TpuuHOi onyssitii rpagartii CIT, 3aaummarTbes 0OMeXXeH-
mu. Bonnouac y neniatpuunux nociimkeHHssx MRI-PDFF
3aCTOCOBYETHCS SIK pehepeHTHUI CTaHIaPT, a TIOPOTH ISt
BusiieHHs CIT 3a3Buyaii mepeOyBaroTh y OJM3bKOMY Jia-
ma3oHi 6imsg 5—6 % [18].

V31 ta MRI-PDFF npoBonuiau B yMOBax B3aEMHOTO
3acyirieHHs: oneparop Y3/l He MaB JOCTYITy 10 pe3yJib-
tatiB MRI-PDFF, a mocninHuk, sikuii BUKOHYBaB aHai3
MRI-PDFF, ne 6yB 06i3Hanuii i3 pesynbratamu Y31,

IIpotokon nocaimkeHHs OyB CXBaJeHUI JTOKAJIbHUM
KoMmiTeToM 3 eTuku. [lepen BKIIIOUEHHSIM Y TOCTIKeHHS Bill
0aTbKiB a00 3aKOHHUX MPEACTAaBHUKIB yCiX y4aCHUKIB 0YJ10
OTPHUMAaHO IMMCHMOBY iH(GOpMOBaHy 3romy. JlociimKeHHST
MPOBOAMIN BiAMOBiAHO 10 MpuHUMMIB ['enbCciHChKOI ne-
KJ1apariii.

CTATUCTUYHUI OHOAI3

CTaTUCTUYHUI aHaJli3 BUKOHYBAJIM 3 BUKOPUCTAHHSIM
MedCalc® Statistical Software v.22.026 (MedCalc Software
Ltd., Ostend, Belgium, 2024). HopMaabHIiCTh pO3MOaiTy
olliHIOBaIM 3a pomomMororo tecty lamipo — Vinka. [aHi
3 HOPMaJIbHUM PO3MOIiJIOM IoaaBaiu ik M = SD, Tomi sik
NlaHi 3 HECHOPMaJILHUM PO3TIO/IiJIOM HABOIWJIN Y BUTJISIII
MeliaHu Ta MixkkBapTuibHoro intepsainy (IQR, 25—75 nep-
LIEHTWJIi), KaTeropiajabHi 3MiHHI mogaBau sk n (%).

Kopensuito mix ¥Y3-napamerpamu Ta MRI-PDFF ori-
HIOBAJIX 3a JOIOMOTI0I0 Koe(illieHTa paHTroBOI KOpeJIsiii
CniipMeHa, OCKiJIbKY OUIbIIICTh 3MiHHMX HE MaJla HOpMaJlb-
Horo poamnoniny. JiarHocTuuHy eeKTUBHICTb ¥Y3-cuc-
TeM olliHoBanu 3a fonoMorow ROC-ananisy (receiver
operating characteristic analysis) 3 po3paxyHKOM ILJIOIILi i
ROC-kpusoro (area under the curve, AUC). OnrumanbHi
JiarHOCTUYHI MOPOTHU 11 KOXKHOTO Y 3-Mapamerpa He Oyau
MoTepeIHbO 3a/laHi, iX BU3HAYAJIU MMOCT-XOK Ha MiacTa-
Bi ROC-aHaini3y 3a MaKCUMaJIbLHUM 3HAUE€HHSIM iHIEKCY
KOnena. /115t KOXXHOTO ITOPOroBOIO 3HAYEHHS pO3PaxoBY-
BaJIM YYTJINBICTb, CIIELIM(DIUHICTh, TO3UTUBHY MPOTHOCTUY -
Hy uiHHicTh (ITI1L1), HeraTMBHY MPOTrHOCTUYHY LiHHICTh
(HIILI) Ta 3aranpHy giarHocTMaHy TouHicTh ([ T) MeTomy.

[MopiBHsiHHSA AUC MixX pisHUMU Y 3-cucTeMaMu BUKO-
HyBajiu 3a MetonoM [denonra. CTaTUCTUYHO 3HAYYILIMMU
BBakaju BimMiHHOCTI Tipu p < 0,05.

JI71s1 OLIiHKM Y3rOIXKEHOCTI MiXK ITapaMeTpaMu JoAaT-
KOBO 3aCTOCOBYBaJIM aHanii3 biannma — AjnbTMaHa 3 BU-
3HAYEHHSIM CEPeIHbBOI Pi3HULII MixX MeTomaMu Ta 95% Mex
Y3TOIKEHOCTI.

PesyAbTaTH

Kriniko-aHTporioMeTpUYHI XapaKTepUCTUKKU 00CTeEXe-
HUX JiTeli HaBeaeHi B Taba. 1. [lo aHamizy Oyj10 BKIIOUEHO
32 nmauieHTu, cepen sskux 10 Oyu BimHeCeHi 10 Tpymu 3i CTy-
neHem 0, a 22 — o rpymnu 3i ctyneHem 1 crearosy. MeniaHa
BiKy B yciit Bubipui ctanobwia 14,2 (10,4—18,0) poky, npu

Tabnuysi 1 — KniHiko-aHTpornomMeTpnyHi XapakTepucTUKN 06CTeXeHUX AiTen 3anexHo Big ctyneHs CI1

3a gaHnmun MRI-PDFF
Moka3Huk Ycboro (n = 32) CtyniHb 0 (n = 10) CtyniHb 1 (n = 22) o]
BiK, pokun 14,2 (10,4-18,0) 12,5 (11,5-15) 15,2 (10,4-18,0) 0,905
Cratb, 4/X, n (%) 20 (62,5)/12 (37,5) 7 (70,0)/3 (30,0) 13 (59,1)/9 (40,9) > 0,05
3picT, c™m 160 (138-183) 162 (138-175) 163,6 (140-183) 0,510
Bara, kr 63 (34-110) 50 (34-62) 84,7 (50-110) 0,231
IMT, kr/m2 26 (20-35) 23 (20-24,5) 29,4 (24-35) 0,135
OKpy>XHicTb Tanii, cm 70 (52-106) 60 (52-66) 81,3 (60-106) 0,231
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Tabnuys 2 — 3Ha4eHHs1 KYT ouyiHkn cTeato3y y rpynax 3anexHo sig ctyneHs CI1 3a MRI-PDFF

MapameTp Ycboro (n = 32) CtyniHb 0 (n = 10) CrtyniHb 1 (n = 22) p
BK3, pb/cm 1,90 (1,80-2,40) 1,80 (1,70-2,10) 2,47 (2,40-2,70) 0,001
TAIl, pb/cm/MI'y 0,65 (0,59-0,80) 0,62 (0,58-0,70) 0,80 (0,75-0,80) 0,012
TSI, iHpekc 85,61 (78,00-92,13) 84,05 (77,90-90,00) 99,00 (95,94-101,38) < 0,001
UGAP, gb/cm/MI'y 0,58 (0,53-0,65) 0,56 (0,51-0,61) 0,70 (0,66-0,80) 0,001
DeepUSFF, % 3,00 (3,00-4,95) 3,00 (3,00-3,00) 15,69 (11,66-18,18) < 0,001
MRI-PDFF, % 3,87 (2,87-4,26) 3,39 (2,82-3,89) 9,21 (7,63-11,31) < 0,001
Mpumitkn: gaHi HasegeHo sik megiaHy (IQR); p-value po3paxoBaHo Asi nopiBHsAHHS rpyn SO Ta S1.
Tabnuys 3 — CermeHTapHa kopensuisa KYT 3 MRI-PDFF
Napametp S5, p (p) $6, 0 () $7,0 (p) $8, p (p) R
DeepUSFF, % 0,735 (p < 0,001) | 0,732 (p < 0,001) | 0,765 (p < 0,001) | 0,696 (p < 0,001) (0,792 (p < 0,001)
BK3, nb/cm 0,663 (p < 0,001) | 0,659 (p <0,001) | 0,655 (p < 0,001) | 0,646 (p <0,001) | 0,696 (p < 0,001)
TSI, iHoekc 0,463 (p = 0,0018) | 0,492 (p < 0,001) 0,388 (p = 0,010) | 0,532 (p < 0,001)

UGAP, aB/cM/MIy | 0,491 (p < 0,001) | 0,575 (p < 0,001)

0,508 (p < 0,001) | 0,518 (p < 0,001) | 0,555 (p < 0,001)

TAI, B/cM/MIy 0,397 (p = 0,008) 0,461 (p = 0,0019)

(
(
0,493 (p < 0,001)
(
(

0,350 (p = 0,021) |0,453 (p = 0,0023)|0,380 (p = 0,012)

1IbOMY CTaTUCTUYHO 3HAYYIIMX BiZIMIHHOCTEI MixX rpymna-
Mu He BusiiieHo (p = 0,905). Xnomuuku ctaHoBwiu 62,5 %
YCi€l KOTOpTH; pO3MOILT 3a CTATTIO MixX TPyIIaMM TaKOX He
BinpizHsiscs (p > 0,05). Y rpymi 3i ctyneneM 1 BinzHavanacst
TEeHIEHILisT 10 BUIIMX 3HaYeHb Macu Tija, IMT ta o6Bomy Ta-
JIii TIOPiBHSIHO 3 TPYITOIO 3i cTyrieHeM (), ogHaK 11i BiTMiHHOCTI
He JOoCsITajy CTaTUCTUYHOI 3HAYYIIOCTi. 3piCT MaLli€HTIB Y
rpyrmax OyB 3ictaBHuUM (p = 0,510). Po3monin niteii 3a cryrie-
Hewm CI1, BuznHauenum 3a MRI-PDFF, nokasas, 1110 10 aiteit
KOHTPOJILHOI TPy He May 03HakK cTeatosy (S0), Tomi sk 22
Maui€eHT OCHOBHOI I'PYIM BiIOBiJaJIM KaTeropii JIerkoro
crearosy (S1). BunankiB momipHoro (S2) a6o tskkoro (S3)
cTeaTosy B IOCIIiIKYBaHiil BUOIpIli HE BUSIBICHO.

3naueHHss KYT ouinku CII, oTpuMaHuX Ha pi3HUX
V3-cucremax, 3anexHo Bin cryrenst CI 3a qanumu MRI-
PDFF HaBeneHo B Ta0J. 2. Y MallieHTiB i3 JeTKUM cTea-
To30M (S1) crmocrepiragocsa migBuieHHs 3HadyeHb KYT
OLIIHKM CTeaTo3y MOPiBHSHO 3 Ipynoto 6e3 creatosy (S0)
Ha BCiX JOCIiIXyBaHUX cucTemax. HailOinbin BupaxkeHi
BiIMiHHOCTI MiX TpyIramMu Bin3Hauyaaucs JJisl TapaMeTpiB,
1110 XapaKTepu3yBaiau Y 3-3aTyXaHHs, 110 Y3TOIKYEThCS 3i
30i/IbIIIEHHSIM KMUPOBOI iHGIbTpaii neuinku. OTpumaHi
NaHi CBimyaTh MPO MOTEHUIMHY 3AaTHICTh TOCIIKYBaHUX
V3-cuctem nudepenuirobaru miteit 6e3 CII Ta 3 mouyaTko-
Bumu nposisamu CIT.

IIpoBenenuii KopensuiliHM aHaIi3 TT0Ka3aB CTaTUCTUY-
HO 3HAYYIIMI ITO3UTUBHUI 3B’SI30K MiX yciMa ITOCITIIKY-
BaHuMU Y 3-mapaMeTrpamu Ta nokazHukamu MRI-PDFF.
Haiisumy xopensuito i3 3aranbHumM MRI-PDFF nipone-
moHcTpyBaB DeepUSFF (p =0,792; p < 0,001), nani — BK3
(0=10,696; p <0,001), Toni asx UGAP (p =0,555; p<0,001)
i TSI (p =0,532; p <0,001) Takox Mmoka3zanau CTATUCTUIHO
3HAYyIIUK Mo3uTuBHUM 3B’130K. TAI xapakTepusyBas-
cs cnabmmM, rpote BiporigHuM 3B°s13koM i3 MRI-PDFF
(p = 0,380; p =0,012). ¥Yci Kopensiiii OyJu CTaTUCTUYHO
3HAYYIIUMH.

AHaJi3 cermeHTapHux 3HaueHb M PT Takox rnponeMoH-
CTPYBaB CTATUCTUYHO 3HAUYILIUI MOZUTUBHUI 3B’ SI30K TSI
BCix mociimkyBaHux napamerpiB KYT ouinku creato3sy.
HaiiBuii koedilieHTH Kopensuii 3 cermeHTaMu S5—S8
oymm BussieHi st DeepUSFF (p = 0,696—0,765), nami
st BK3 (p = 0,646—0,663), UGAP (p = 0,491-0,575),
TSI (p = 0,388—0,493) Ta TAI (p = 0,350—0,461). I1pu 3i-
craBieHHi i3 3araabHuM MRI-PDFF nHaliBuiy Kopesiiito
takox npoaemoHcTpyBaB DeepUSFF (p = 0,792), Toxi sik
BK3, UGAP, TSI ta TAI manu HIKXYi, ajle CTAaTUCTUYHO
3HAYYILi 3HAaYeHHSs , 110 ctaHoBMM 0,696; 0,555; 0,532 ta
0,380 BimmoBigHO (Tab:x. 3, puc. 3).

Honmatkosuii aHani3 bianga — AnpTMana nyig Deep-
USFF BinnocHo MRI-PDFF nponemMoHCTpyBaB cepenHio
pizHwmIo Mixx MmeTonamu 0,82 %, 1110 BKa3ye Ha HE3HAUHE
cepente 3MmimeHHss KYT BizHocHo MPT. 95% mexi
y3roJXKeHOCTi ctaHoBuau Big —4,10 mo 5,75 %. bBinb-
LIICTh iHAUBIAyadbHUX CITIOCTEPEXEHDb MepedyBaia B Me-

CermeHTapHi kopensuii Cnipmena mix Y3-napamertpamu ta MRI-PDFF

i"
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USFF

0,735

0,732 0,765

o
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o
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YnbTPa3ByKOBi NapameTpu
KoediuieHT CnipmeHa
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CermeHTM / 3aranbHuii NOKa3HMK

PucyHok 3 — TennoBsa KapTa cerMmeHTapHuUX
kopensuiv CriipmeHa mix napametpamu KYT
i MRI-PDFF
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JXKax IMX iHTepBaliB, OMHAK MPOCTEXKYBalacs TEHACHIIis
0 30ibIIEHHS Pi3HULI MiXXK MEeTOAaMM 3i 3pOCTaHHIM
cepeHbOr0 3HAYEHHS MOKa3HUKa, 110 MOXEe CBilUM-
THU TIPO HAasSIBHICTh MPOIOPLIAHOTO 3MillleHHS (puc. 4).
ROC-anani3 npoaeMoOHCTpyBaB, 1110 BCi TOCIiAKyBaHi
KVYT oninkm crteaTto3y MalOTh CTATUCTUYHO 3HAUYYIY
MiarHOCTUYHY UiHHicTh mist BusiBieHHs1 CIT BimHOCHO
OiHapHOTO pedepeHTHOro cCTaHIapTy, cPOPMOBAHOTO
3a nanumMu MRI-PDFF. [Inss BK3 ontuManbsHuii mopir
craHoBuB > 2,30, nmpu upomy AUC cranosmia 0,88 (95%
A10,76—0,96; p < 0,001), mo BigmoBigano moo6piit auc-
KpMMiHaliiiHii 3maTHOCTi. 3a 1boro cut-off uyTiIuBiCTH
cranoBmia 1,00 (95 % A1 0,63—1,00), cneundiyHicTh —
0,77 (95% 11 0,60—0,90), ITITL — 0,50 (95% 11 0,25— ! ! , , . : : : :
0,75), HITLL — 1,00 (95% [1 0,87—1,00), a AT — 0,81 2 4 6 8 10 12 14 1618
(95% I11 0,67—0,92). Ilnst TAI onTHMaTbHE TOPOTOBE CepepnHe 3Ha4eHHs MRI-PDFF Ta Fat Fraction, %
3Ha4YeHHs craHoBwiIO > 0,69. AUC nmopisHioBama 0,79
(95% 110,65—0,91; p=10,005), 110 TAaKOX CBiTYNIO PO
no0py IMCKpUMiHaliliHy 3naTHiCTb. [Ipu bomMy 4yTiImn-
BicTh cranoBmia 1,00 (95% 11 0,63—1,00), ciermdiv-
Hicth — 0,71 (95% A1 0,54—0,85), ITITL — 0,44 (95% A1
0,22—0,69), HIILL — 1,00 (95% A1 0,86—1,00), a AT —
0,77 (95% 11 0,61—0,88). TSI mpoaeMoOHCTpyBaB BUCOKY
NiarHOCTUYHY e(eKTUBHICTh: cut-off ctaHoBUB > 97,92,
a AUC — 0,92 (95% 11 0,80—1,00; p < 0,001). 3a uboro
nmopory 4yTiauBicTs cranoBuia 0,75 (95% 11 0,35—0,97),
crienudivnicts — 0,97 (95% A1 0,85—1,00), ITIIL[ — 0,86
(95% 11 0,42—1,00), HIILL — 0,94 (95% 11 0,81-0,99), a
AT — 0,93 (95% A1 0,81—0,99). Inss UGAP ontumanb-
He Moporose 3HayeHHs ctaHoBwiIo > 0,65. AUC — 0,89
(95% 010,74—0,99; p < 0,001), uyrnusicts — 0,88 (95%
a1 0,47—1,00), cnenudignicte — 0,86 (95% A1 0,70—
0,95), I — 0,58 (95% A1 0,28—0,85), HITIL — 0,97
(95% A1 0,83—1,00), a AT — 0,86 (95% A1 0,72—0,95).
HaiiBuiny niarHOCTUYHY 3AaTHICTh Cepel TOCIiIKyBaHUX — UGAP (AUC = 0.886)
napameTpiB npogemoHcTpyBaB DeepUSFF, ontumans- . = DeepUSFF (AUC = 0.979)
HUI Topir ctanoBuB > 5,20, a AUC gocsraina 0,98 (95% o4 K |
A1 0,93—1,00; p < 0,001), mo BizmoBigamo BiAMiHHIil
MUCKPUMIiHAIIWHIN 31aTHOCTI, YYTJIUBICTh CTAaHOBUJIA
1,00 (95% 11 0,63—1,00), cnetuiunicts — 0,91 (95% A1
0,77—0,98), ML — 0,73 (95% A1 0,39—0,94), HIILI —
1,00 (95% A1 0,89—1,00), a AT — 0,93 (95% A1 0,81—
0,99) (Tabu. 4, puc. 5).

pacpik bnanga — Anbtmana: MRI-PDFF vs Fat Fraction

| - - CepepHs pisHuuga: 0,82 %
104 | BepxHa 95% mexa: 5,75 %
----- HuxHs 95% mexa: 4,10 %

PisHuusa mix Fat Fraction Ta MRI-PDFF, %
ESN

PucyHok 4 — lpacgpik bnanpga — AnbTmaHa
Ansi MRI-PDFF ta DeepUSFF. LieHTpasibHa niHis
Bignosigae cepepHiv pi3HULi Mix meTogamu,
BepPXHS1 Ta HXKHS — 95% MexxaM y3rogeHocTi

ROC-kpuBi Ans ynsTpa3ByKOBMX METOOMK

/11 ]
/

0,8+

o
[e)]
|

YyTnuBicTb
o
N
1
N

— BK3 (AUC = 0.875)
— TAI (AUC = 0.787)

0,27 — TSI (AUC = 0.916)

0 0,2 0,4 0,6 0,8 1
1-CneundiyHictb

PucyHok 5 — ROC-kpusi gna BK3, TAl, TSI, UGAP
Ta DeepUSFF y BusiBneHHi cteato3y ne4viHku
BigHocHo MRI-PDFF

Ta6nunuysi 4 — ROC-aHanis ynbTpa3ByKoB1UX METOAMUK i3 95% AoBipYUMU iHTepBanamm

MeTon Cut- AUC YyTtnueictb | CneuundiyHicTb nny HML, aT
off | (95% Al) | (95% Al) (95% [l) 95% [I) | (95% OI) | (95% )
BK3, b/cm 22,30 (0,7%’—8(?,96) (0,613’910,00) (0,6%25,90) (0,20558,75) (0,817’910,00) (o,sg’f(;,gz)
TAI, pb/em/MI'y | 20,69 (0,6%—78,91) (0,61’3,9?,00) (0,591'—7(;,85) (0,2%3,69) 1’0(1),8%3 . (0,62'—75,88)
TSI, iHneke 297,92 (0,8(())?12,00) (0,3%’—73,97) (0,8%’?17,00) (0,4%??,00) (0,8(1)’?3,99) (0,828(:)3,99)
UGAP, pb/cm/MIy | 20,65 (0,791?3,99) (0,4%{3?,00) (0,7%'33,95) (0,2%5(?,85) (o,s%’—917,00) (o,7%'§g,95)
DeepUSFF, % 25,20 (0,9%8300) (0,613’910,00) (0,7%'?3,98) (0,3%’—73,94) (0,8:9’910,00) (0,82’?(:)3,99)

TMpumitku: MNMNLY — no3uTtuBHa nporHoctu4Ha yiHHicts; HINL — HeratuBHa nporHocTtu4Ha uUiHHicts; [T — giarHoc-

TUYHA TOYHICTb.
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[liarHocTn4Ha eqheKTUBHICTb YNbTPA3BYKOBUX METOANK
i 0,979 (0,929-1,000)
Deep- | 1 ) h
USFF | |
: 0,916 (0,784-1,000)
TSI | —_—
1
i 0,886 (0,722-0,989)
UGAP - | i
1
i 0,875 (0,758-0,971)
BK3 - | —_—
1
i 0,787 (0,654-0,913)
TAI 4 i
1
0,5 0,6 0,7 0,8 0,9 1,0
AUC (95% poBipunit inTepsan)

PucyHok 6 — lNopiBHSAHHSA AiarHOCTUYHOI
egpexktusHocti meroauk KYT creatomerpii
3a 3Ha4YeHHamu AUC 3 95% posipuynmu iHTepBanamm

3a pe3yabTaTaMy MOMNAPHOTO ITOPiBHIHHS TIJIOLI i
ROC-kpuBumu meronom Jlenounra nuiine DeepUSFF nipo-
NEMOHCTPYBaB CTATUCTUYHO 3HauyIy nepesary Hag TAI
(p = 0,006). 1151 iHIIMX Map METOAIB CTATUCTUYHO 3HAYY-
mux BimmiHHocTeit AUC He BUSIBIEHO, X04a ISl TOpiB-
HssHHs DeepUSFF i BK3 criocTepiranacs teHaeHilist 10
3HauyocTi (p = 0,058) (puc. 6).

O6roBopeHHs

V nomaHomy gocimKeHHi 0yJI0 BU3HAYEHO diarHOC-
TuHi moporoBi 3HaueHHst KYT nns Busisnennst CI1 y miteit
BimHocHo MRI-PDFF sk pedepentHoro cranmapry. s
BK3 onrtumanbHe moporose 3Ha4eHHsI CTAaHOBWJIO = 2,3,
st TAI — > 0,69, mna TSI — > 97,92, nings UGAP — > 0,65,
a mrsg DeepUSFF — > 5,2. OtpumaHi mopor MoxXyTh pPO3-
JISINATUCH SIK TOTEHLiHI 1iarHOCTUYHI TOYKU MTPUHSATTS
pileHHs 11 po3MexKyBaHH: nawieHTiB 6e3 CI1 ta 3 nerkum
CIl y neniaTpuuHiit momyJsiiii.

OIHMUM i3 TOJIOBHUX Pe3yJbTaTiB JOCIIIXKEHHS CTajo
BUSIBJICHHSI CTATUCTUYHO 3HAYYIIIOTO TTIO3UTUBHOTO 3B’ SI3KY
MiX yciMa gociimxyBaHuMu Y 3-nmapamerpamu Ta MRI-
PDFF. HaitBuiy xopensiiio i3 3aranbnum MRI-PDFF
npoaemoHctpyBaB DeepUSFF (p = 0,792), nani — BK3
(0=10,696). UGAP (p =0,555) i TSI (p = 0,532) Takox 1mo-
KazaJi CTaTUCTUYHO 3HAYYIIWIA TTO3UTUBHUI 3B’ 130K. TAI
XapaKTepu3yBaBCsl CJIA0OIIMM, MPOTE BipOTiTHUM 3B’ SI3KOM
i3 MRI-PDFF (p = 0,380). Lli pe3yibTaTi CBimyaTh Mpo Te,
mo KYT ouiHku creatoldy 3arajoM BimoOpaxaloTh CTYMiHb
>KMPOBOI iHDIIBTpallii IediHKY, BU3HAYSHMII 32 JOTIOMOT OO0
MPT, xo4a cuia IbOTO 3B’ SI3KY Billpi3HSIETHCS 3aJIESKHO Bill
napamMeTpa KOHKPETHOTO MpUJIafy.

TlopiBHSIIbHUI aHai3 NiarHOCTUYHOI e(heKTUBHOCTI
MoKa3aB, 110 HalKpallli pe3yJabTaTy OyJu OTpUMaHi s
DeepUSFF Ta TSI, sxi xapakTepusyBaivcs HalBUILIMMU
gHayeHHsIMU AUC — 0,979 i 0,916 Bimmosinno. UGAP i
BK3 takoxx mpomeMoHCTpyBaIM 10OpY TiarHOCTUYIHY 3[aT-
HicTb i3 AUC 0,886 Ta 0,875 BinmosigHo, Tomi sk TAI maB
HIDKYY, X04a KJIIHIYHO 3HAYYIly AMCKPUMIiHALiliHYy 30aT-
Hictb (AUC 0,788).

OTpuMaHi B LIbOMY OOCJiIKeHHi pe3yJbTaTy 3arajom
Y3TOIXKYIOThCS 3 cydacHUMM gaHumu monao KYT ominio-

BaHHsg CII, HaKOMUYEHUMU Y HOPOCIUX Koroprax [19].
VY nopocnux nauienTis napametpu KYT ta DeepUSFF mo-
CJIiIOBHO IE€MOHCTPYBaIU CUJIbHUIL 3B’5130K i3 MRI-PDFF
i 10Opy ab0 BiAMiHHY AiarHOCTUYHY e(PEeKTUBHICTb ISl BU-
apineHHs CII. 3okpema, y gociimxkeHHi Ronaszéki et al.
napametpu TAI ta TSI manu 3Hauyity kopensitito 3 MRI-
PDFF (r= 0,78 tar = 0,68 BinmosigHo), a TAI nepeBuiiry-
BaB TSI 3a 3gaTHicTiO BusBisaTu creato3 npu MRI-PDFF
>5%Ta>10 % [20]. AHanoriuHo y nochiimkeHHi Jeon et al.
V3-dpaxkiuisa xupy, po3paxoBanHa Ha ocHoBi KYT, mpone-
MOHCTpYBaJia cuIbHY Kopesiito 3 MRI-PDFF (r = 0,86;
95% 11 0,82—0,90) Ta BitMiHHY AiarHOCTMYHY e()eKTUB-
Hictb ns BusisieHHs: CI1, Busznauenoro sik MRI-PDFF
>5% (AUC = 0,97; 95% A1 0,93—0,99), npu onTtuMaib-
HOMY IIOPOrOBOMY 3HaueHHi 5,7 % [21].

[TegiaTpyHUX DOCTIIKEHb iICTOTHO MEHIIIE, OMHAK CaMe
BOHU € HAMOUTBII peIeBaHTHUMM UTSI iHTepIIpeTallii Halmx
pe3ynbTaTiB. Y poboti Zalcman et al. UDFF y miteii ipone-
MOHCTpPYBaB CUJbHY y3romxkeHicTh i3 MR-PDFF, a ontu-
MaJbHUI TIopir 6 % 3abe3neuyBaB 10OPY YYTJIMBICTD i CIie-
uudiunicTs mis BusBneHHs CIT npu MR-PDFF > 6 % [22].
V nocaimxenni Alves et al., gke BKJTIOYaJIO AiTei, MiUITKIB
i Mononux gopocaux, misg KYT mopir 0,55 nb/cm/MT 'y
acomuitoBascs 3 AUC 0,75 mono BusiBieHHs: CI1 (PDFF
> 5 %) [23]. CxoxuM 3a AU3aiiHOM 10 HAILIOi POOOTH € J0-
caimxeHHs: Bozbeyoglu et al. y miTeil, y sKomy U1l BUSIBICH-
Hst CI1 6yno 3anportoHosaHo noporu 0,75 nb/cm/MT 1 mis
TAI Ta 92,44 nnsa TSI, a cami TAI i TSI manu ayxe BUCOKi
nokazunku AUC — 0,95 Ta 0,96 BinmosinHo [24]. Kpim
TOrO, KpUTUYHUI JlitepaTypHuUii orisii Ezenwuba Ta Hynes
rokasas, 110 Y3 y memiaTpii Ma€ 3HaAUHUI MOTEHIIIal IJIsT
ckpuHinry CII, a KYT ouiHku cTeaTto3y 1eMOHCTPYIOTh
BUILLY TOYHiCTh, HiXX cipolukaabHUil B-pexxum. BoagHouac
aBTOPY HAroJIOCUJIU, 110 OIMyOJIiKOBaHi JaHi 3aJUIIaI0Th-
¢ OOMEXEHUMH, a BiICYTHICTb YCTAJICHUX i BaJTiTOBAHUX
cut-off € ogHIi€I0 3 TOJIOBHUX MEPEIIKOI IJISI IIMPOKOIo
KJIiHIYHOTO BIPOBAIKEHHS IIUX METOMIB [25].

BonHouac npsiMe 3icTaBieHHs cut-off Mixx mociimkeH-
HAMM NOTpebye obepexkHocTi. [To-niepiie, pi3Hi aBTOpU
BUKOPUCTOBYBaJIM pi3Hi pedpepeHTHi moporu MRI-PDFF —
>5%,>5,5% abo = 6 %, 1110 MOXKe 3MIlllyBaTH ONTUMAJIbHI
Y3-napamerpu. [To-npyre, ckiaa KOropTy B HAIlIOMY JTOCJTi-
II>KeHHi OYB BiTHOCHO OTHOPITHUM i IIepeBa’KHO BKIIIOYAB
niteit 6e3 crearosy abdo 3 terkum CI1, 6e3 mpencTaBiIeHOCTI
S2-S3, Toni sK B iHIIMX poOOTax CIEKTP KUPOBOI iHDiIb-
Tpauii 0yB mupimuM. [To-Tpere, mapameTpu KoedilieHTa
3aTyXaHHS HE € TIOBHICTIO B3aEMO3aMiHHUMMMU MiX Pi3HUMU
V3-cucremamu. Y HelmomaBHbOMY mociimkeHHi Ferraioli
et al. OyJTo moKa3aHo CYTTEBY MixKCCTEMHY BapiaOeIbHiCTh
KYT ouiHok cTeaTosy, siKa (paKTUIHO BUKITIOUAE IX TTIOBHY
B3a€EMO3aMiHHICTb ISl IIarHOCTUKY Ta JMHAMIYHOTO CITO-
crepexeHHs [26]. MixcucteMHi BigMiHHOCTI, iMOBipHO,
3YMOBJIEHi Pi3HUMU aJITOPUTMAaMU PO3PAXYHKY Iapame-
TpiB KYT o11iHku creatosy, XxapaKTepucTUKaMu TaTYMKIiB,
poOOYMMU YacTOTaMU Ta MiaxoaamMu A0 BctaHoBieHHs 1,
MO3UIIOHYBAHHSIM MalliEHTa Ta KiJIbKiCTIO BUMipIOBaHb,
a (i3nuHi MapaMeTpu 3aJUIIAIOTHCS CHEHUGBIUYHUMU IS
KOXHOTO BUpoOHUKaA. CaMe ToMY TTeBHi PO30iXKHOCTI B [i-
arHOCTMYHMX MOPOTax MixX CUCTeMaMU CJIill BBaXKaTU OYi-
KyBaHuMmu [27].
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OtpuMaHi pe3yJIbTaTy CBimJyaTh, 10 OIIIHKA CTEaTo3y 3a
nortioMoror KYT moxe OyTy KOpUCHUM iHCTPYMEHTOM JUTST
pannboro BussieHHs CI1 y mireii. Lle Mae ocobnuBe 3HaUeH-
HSI IJ1s1 CKPUHIHTY MAalli€HTIB i3 HAIJTMIIIKOBOIO MacoOIO Tijia Ta
OXXUMPIHHSM, SIKi HaJIeXKaTh 10 TPYIU IMiABUIIEHOIO PUUKY
po3Butky MACXII. Kpim TOrO, BUCOKa KOpEsLisi OKpe-
mux Y3-napamerpiB i3 MRI-PDFF Bkazye Ha noTeHLiliHY
MPUIATHICTD IIUX METO/IB IS AMHAMIYHOTO HEiHBA3UBHOTO
CIOCTEPEKEHHS 32 3MiHAMU XXUPOBOI iH(MINbTpallii mediHKu
y Ipolieci JiKyBaHHs a00 Moauikallii crrocooy xKutTs [28].

Kpim Toro, y miTeit i3 HaIIMIIKOBOIO Macolo Tijia Ta
OXXUPiHHSM Ha pe3yabTatd Y 3]l MOXYTh BIUIMBATU A0IAT-
KOBi TexHiuHi YMHHUKHU [29]. 30Kpema, 30iTbIIIeHHS TOB-
IIMHYU TiIKIPHOT XUPOBOI KIIITKOBUHM 3[IaTHE 3MiHIOBAaTH
aKyCTWYHi YMOBM CKaHYBaHHSI Ta BIUIMBATH Ha Bi3yali3alliio
neviHkoBoi napeHximu i mapameTpu KYT o1iHku cTeatosy.
Lle Moxe 4acTKOBO MOSICHIOBATH BapiaOeIbHICTh pe3ybTa-
TiB i 0OOMeXXeHHSI BiITBOPIOBAHOCTI ¥ 3-OLIiHKM CTE€aTo3y B
niteit 3 oxxupiHHsaM [30].

Lle mocaimkeHHsT Ma€ Kilbka ooMexeHb. [lo-mepire,
BOHO OyJIO OAHOLIEHTPOBUM, III0 MOX€ OOMEeXYBaTH y3a-
TaJIbHEHHST OTPUMAHUX PE3YJIbTATiB 100 IIUPIIOL TTeTi-
arpuyHoi nonynsuii. [To-gpyre, Bubipka Oyyia BimTHOCHO
HEBEJIMKOIO, 110 MOIJIO BIJIMHYTU HAa CTaTUCTUYHY CTa-
OITbHICTh OKPEMHUX AiarHOCTUYHMX OLIiHOK, 30KpeMa AUC,
YYTJIMBOCTI, CIeIMPIiYHOCTI Ta MOXiTHUX TPOTHOCTUYHUX
MOKA3HUKIB. Y 3B’SI3Ky 3 UM OTPpUMaHi pe3yJbTaTH CJIif
pO3TJIsaaTH K IONepenHi Ta Taki, 110 MOTpeOyIOTh Iia-
TBEePIKEHHS y OUIBIINX He3aJeXXHUX MediaTpUIHUX KO-
roptax. [To-TpeTe, y mociinKeHHi He BUKOPUCTOBYBAJIN
rictonoriyny Bepudikaiito, Tomy MRI-PDFF, xoua ii 6yB
o0paHuil SIK HeiHBa3UBHUM pedepeHTHUI CTaHIapT, He
II03BOJISIB O€3M0CePeaHbO 3iCTaBUTU Pe3yJbTaTh 3 MOP(hO-
JIOTIYHUMH 3MiHaMM nediHku. Kpim Toro, orprmaHi mopo-
TOBi 3HAYEHHSI CJIJI PO3IJISIAATH SIK 3aI€XKHIi Bill TEXHIYHUX
XapaKTepUCTUK KOHKPETHOI Y3-cucteMu Ta BUPOOHUKA,
OCKIiJIbKM BOHM MOXYTb HE TTOBHICTIO BiITBOPIOBATHCS Ha
iHmux Y3-cucremax. OKpeMUM METOHAOJIOTiYHUM OOMe-
>KeHHsIM € BukopucranHs noporiB MRI-PDFF Tang et al.
1l Kinacudikanii ctyneHst creato3y. Xoua MRI-PDFF
LIMPOKO 3aCTOCOBYETHCS Y MeiaTPUUHUX JOCTIIKEHHSIX SIK
HeiHBa3UBHUI pedpepeHTHUIT MeTOI, €MHI BaJliI0OBaHi Io-
POroOBi 3HaYeHHS, cieUiuHi AJIsI MeaiaTpPUIHOIL OIS
Ta rpagauii CIT, Ha cbOTONMHI 3aIUIIAIOTHCS HEIOCTATHBO
cTaHaapTU30BaHUMU. ToMy OTpMMaHi YJIbTPa3BYyKOBi I10-
pPOTOBI 3HAYEHHS CJIiJl iIHTePIIPETYBATH SIK IMOTEepeIHi Ta 3a-
JexHi Bin oopanoro MRI-PDFF pedepeHTHOro Kputepito.

Ilopanpmii mocmimKeHHsT MalOTh OYTH CIIpSIMOBaHi Ha
b6araTonpodinbHy Bajigaiilo OTpUMaHUX PE3YyJbTaTiB y
OUIBIIMX TeAiaTpPUYHUX KOropTax, CTaHAapTU3allilo mia-
THOCTUYHUX MTOPOTIB IS IiTeH Ta OLIIHKY MOBTOPIOBAHOCTI
napaMeTpiB KYT y pisHux neHTpax.

BUCHOBKM

OtpuMaHi pe3yabTaTy ITOKa3aIu, 110 OLIIHKKM CTeaTo3y
3a gornomoroo KYT maioTh cTaTUCTUYHO 3HAUYIIUI 3B’sI-
30K i3 MRI-PDFF i MoxyTb BinoOpaxaTu CTyIiHb XKUPOBOI
iHdinbTpalii nevinku y aiteit. Jlyist pisHux Y3-cucreM i na-
paMeTpiB MOXYTh iCHyBaTH BiIMiHHi I1ialTHOCTUYHi ITOPOI'OBi
3HAYEHHSI, IO IiAKPECII0€ HEOOXiMHICTh CTaHaApTU3AalIil

IMIXomy IO iHTepIipeTalii pe3yabraTiB. OLIHKK cTeaTo3y 3a
noromMororo KYT MoxXyTb OyTH KOPUCHUMM SIK TOCTYITHI He-
inBa3uBHi MeTonu cKpuHiHry CI1 B memiaTpuuHiil mpakTuiii,
30KpeMa y IiTel i3 HaJIMIITKOBOIO MacoIO Tijla Ta OXMPiH-
HsM. BogHowac 11t IMpIIoro KjiHiYHOTO BITPOBAIKEHHS
LIMX TTIXO/iB HEOOXiMHI MoasIbIilia CTaHIapTU3Aallisl METOI -
KU, 30BHIIIIHS BaJlinallis Ta MiITBEPIKEHHsI BiATBOPIOBAHOCTI
pe3y/IbTATIB y OUIBIINX OaraTOLEeHTPOBUX JOCITIIKCHHSIX.

Kondaikr inTepeciB. ABTOpU 3asBJISIIOTH IIPO BiICYTHICTh
KOHMIIIKTY iHTepeciB Ta Bi1acHOI (piHaHCOBOI 3a1liKaBIeHO-
CTi IIpM MiATrOTOBIIi JAHOI CTATTI.

Indopmanis npo dinancyBanns. Lle nociinkeHHs He OT-
pMMYBaJIO 30BHIIIHBOTO (piHAHCYBaHHSI.

Buecok aBrtopis. [lymkapenko O.A. — mocaigHUIIbKA
KOHIICTIIIisI Ta AU3aiiH, 30ip Ta/ab0 y3aralbHEHHS JaHUX,
aHaJli3 Ta iHTeprpeTalisl JTaHuX, HarMcaHHs cTaTTi; 2KaiiBo-
poHOK M.M. — aHaJi3 Ta iHTeprpeTallisi TaHUX, KpUTUIHE
peuensyBaHHd cratTi; Aunauk O.b., Kaniit B.B. — mocuin-
HUIIbKA KOHIIETIIisl Ta AN3aifH, KPUTUYHE perieH3yBaHHS
CTaTTi, OCTaTOUHE 3aTBepXKEeHHs cTarTi; Emenn O.T. —
30ip Ta/ab0 y3araJbHEeHHS TaHWX, aHAJi3 Ta iIHTepIpeTalis
NIAHWX, HATIMCAHHS CTATTi, KPUTUYHE pELIEH3YBaHHS CTATTi;
Hepewr H.B. — 36ip Ta/abo y3araJibHeHHs JaHUX, aHAJIi3
Ta iHTepIpeTallist JaHUX, KpUTUYHE PelieH3yBaHHS CTATTi.
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Determination of ultrasound diagnostic thresholds
for detecting early hepatic steatosis in children:
a comparative evaluation of different ultrasound systems
using MRI-PDFF as the reference standard

Abstract. Background. Metabolic dysfunction-associated steatotic
liver disease is one of the most common chronic liver diseases in
pediatric population, especially among children with overweight
and obesity. Early detection of hepatic steatosis (HS) is of im-
portant clinical relevance; however, the use of invasive methods in
pediatrics is limited. Magnetic resonance imaging-proton density
fat fraction (MRI-PDFF) is regarded as a non-invasive reference
standard for the quantitative assessment of HS, although its availa-
bility in routine clinical practice remains extremely limited. In
this context, quantitative ultrasound techniques (QUT) for the
assessment of HS appear promising; however, their diagnostic
threshold values in children require further clarification. The pur-
pose was to compare the results of QUT-based steatometry obtained
on different ultrasound systems with MRI-PDFF findings and to
determine the optimal diagnostic thresholds for HS in children.
Materials and methods. This study had a prospective, single-center,
comparative diagnostic design. The analysis included 32 children
aged 10—18 years: 10 without HS (S0) and 22 with mild steatosis
(S1) according to MRI-PDFF. QUT-based steatometry parameters
obtained on different ultrasound systems were evaluated, including
attenuation coefficient measurement (ACM), ultrasound-guided
attenuation parameter (UGAP), tissue attenuation imaging (TAI),
tissue scatter distribution imaging (TSI), and Deep Ultrasound

Fat Fraction (DeepUSFF). Correlation analysis and receiver ope-
rating characteristic (ROC) analysis were performed, including
determination of the area under the ROC curve (AUC) and optimal
cut-off values using MRI-PDFF as the reference standard. Results.
All investigated ultrasound parameters demonstrated a statistically
significant positive association with MRI-PDFF. The strongest
correlation with overall MRI-PDFF was observed for DeepUSFF
(p =0.792; p < 0.001), followed by ACM (p = 0.696; p < 0.001),
UGAP (p =0.555; p<0.001), TSI (p =0.532; p < 0.001), and TAI
(p = 0.380; p = 0.012). According to ROC analysis, the optimal
threshold values for detecting HS were as follows: ACM > 2.30
(AUC 0.88), TAI = 0.69 (AUC 0.79), TSI = 97.92 (AUC 0.92),
UGAP = 0.65 (AUC 0.89), and DeepUSFF > 5.20 (AUC 0.98).
DeepUSFF demonstrated the highest diagnostic performance.
Conclusions. QUT for assessing steatosis show a statistically sig-
nificant association with MRI-PDFF and may be useful for the
non-invasive early detection of HS in children. Different ultrasound
platforms are characterized by different diagnostic thresholds, high-
lighting the need for standardization of approaches and further
external validation in larger pediatric cohorts.

Keywords: steatotic liver disease; children; ultrasound; quantitative
ultrasound techniques; attenuation coefficient measurement; mag-
netic resonance imaging-proton density fat fraction
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l'y6ceika O.KO., BaHbumubkii A.O., TkavyeHko B.1., KipieHko B.T.,
KysbmiHeLpb A.A., lNaHiH A.B., AeHecrok O.P,
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CUHAPOM NOAPC3HEHOro KMLLEeYHUKaA
T4 QYHKLIOHOABHUM 30INOP:
MOXXAMUBOCTI AiKYBOABHOIO XAPYYBOHHS
NpPu PO3ACAOX KULLKOBO-MO3KOBOT B3AEMOAIT

Pe3tome. Posnagun kuikoBo-mMo3koBoi Baaemogii (PKMB), 30Kkpema cMHAPOM rnofpasHeHoro kuieqHuka (CriK)
| PYHKLIOHaIbHWV 3ariop, € MOLUMPEHNMU CTaHaMM, ix rf1obasibHa NMoLUMPEHICTb OUiHoeTbCs K 4,11 11,7 % Big-
noBiAaHo. BirbLUICTL NayieHTIB BU3HAYatoTh XY SIK OCHOBHWUU Tpurep CUMMATOMIB UMX 3axXBOPHOBaHb, LLJO pOOUTL
AiETnYHI BTpy4YaHHs1 6aaucom tepanii PKMB. Y yivi ctatTi po3risiHyTo cyYacHi gietnyni nigxogv rnpyu PKMB.
BaranbHi pekomeHgauii LLjo[o payioHasnbHOro xapyyBaHHs, Taki K HacTaHoBu HayioHasnbHoOro iHCTUTyTy 340-
pos’si (NICE) i BputaHcekoi gietonoriyHoi acouyiayii (BDA), BUKOpUCTOBYIOTLCS SIK Teparis nepLuoi fnirii. Y csoto
yepry gieta 3 Hu3bkum Bmictom FODMAP (LFD) e BTopuHHOO cTpaTerieto npu CTivikivi cumnTomatuyi. Okpemo
BUCBITIIEHO POJIb Xap40OBUX BOJIOKOH, CEPEA KX [OBEAEHY KIiHIYHY ebekTnBHICTb rpu CIK mae nuwe nevsniym.
LFD e TpboxeTanHum rpoTOKOIOM, L0 BK/I0HYae ha3y OBMEXEHHS, PEIHTPOAYKLUito Ta nepcoHanisauyito paLioHy.
MetaaHanisau nigTBepaXytoTs ii nepesary Hag IHLNMU JIETUMHUMU BTPYHaHHAMU LLOAO 3MEHLLUEHHS 3arasibHux
CUMITOMIB, abjOMiHasribHOro 60/ 1a 34yTTA. [JJOBrocTpoKoBI AOCTIAKEHHS cBig4YaTth, Lo 57-67 % nayieHTiB
[0CAraroTh CTIVIKOro rofierLLueHHs CUMITOMIB fipy JOTpUMaHHI nepcoHanizosaHoi LFD nipotsirom 6—12 micayis.
BogHo4ac BapTo nigKpecnntu, Lo rnogioHi JiETUYHI BTpyYaHHS noTpebyoTk CyrnpoBOAy KBasighikoBaHoro gietosnora,
a iHauBigyaniaoBaHuvi Migxig € KII4oBUM Y JOCSATHEHHI TPUBasioro TepaneBTU4HOro eqexkty. Metor gaHoi ctarti
€ o715 Ta y3araslbHeHHS1 Cy4acHUX AaHWX O[O0 MOXIIMBOCTEN JliKYyBalbHOro Xap4yBaHHS py NOLUMPEHUX PO3-
nafax KnWKoBO-MO3KOBOI B3aemMogii, 30Kpema CUHAPOMI MOJPa3HEHOro KULLIEYHUKA Ta ¢hyHKLIOHaIbHOMY 3aropi.
Krnro4oBi cnoBa: poanagu KuLLKOBO-MO3KOBOI B3aEMOSIi; CUHAPOM MOAPA3HEHOro KLLIEYHNKA; (DyHKLIOHATbHMI
3ariop; BieTN4HI BTpy4aHHs; gieta 3 Hu3bkum smictom FODMAP

Bctyn

VY knacudikanii Pumcokoi ¢pynaanii (PumMceki kpu-
Tepii 1V) Oyno BumineHo m’ATh CIIOPiAHEHUX PO3JaIiB,
MOB’A3aHUX 3i cKapramu 3 00Ky HUKHIX BillIiJIiB TpPaBHOTO
kaHany. lle cunapom noapaszHeHoro kuineyHuka (CIIK),
dynkuioHanpHU 3amop (P3) dbyHKIIOHATBHA Tiapes,
dyHKIIOHANTBHE 3AYTTS Ta HecnelMbiYHM yHKITIOHATb-
HUI KNIIKOoBUH posnaxn [1]. Jlo HalimommpeHIimx po3ia-
NliB KUIIKOBO-M03KoBoi B3aemonii (PKMB) Hanexats @3
i CIIK. 3rinHo 3 onutyBaHHSIM, TipoBeaeHuM B 2021 potii,
y SIKOMY B3SUIM y4acTb TTOHaJ 54 TUCSYi 0Ci0 3 yChOTo CBi-
Ty, 1Ii PO3JIaaM CIIOCTepiraroThed i3 yactororo 11,7 % (P3)
i4,1 % (CIIK) [2].

BinpuricTe mamieHTIiB i3 UMM po3IagaMU BBaXKaloTh
Xy MpOBOKYIOUMM (hbaKTOPOM BJIACHUX CKapr i CUMIITOMiB
3 00Ky TpaBHOTO KaHaiy. Ha choroani came crneuugiutne
NIETUYHE XapyyBaHHS CTajl0 0a3MCHUM Y BelIleHHI XBOPUX
Ha PKMB, 3okpema CITK i @3. Hanpukian, y 10CTiIKeHH]
Mmaitke 200 mauienTis i3 CITK 84 % BusHaBaau LKy KIIIOUO-
BUM TPUTEPOM CBOIX cUMIITOMIB [3]. ¥ GaraThox INaii€eHTiB
i3 cUMITTOMaMM, 1110 TIOB’sI3aHi 3 IIPUIIOMOM 1Xi, 3MiHa pa-
LIIOHY € TIPUPOIHUM TIEPIIUM KPOKOM Y TUIaHI JTiKyBaHHSI.
Ha croroani HaiiGinbIIe DOCTiIKEeHb, IPUCBSIYEHUX TIETO-
tepamii mpu PKMB, 3ocepemkeno Ha CITK i @3 [4].

Mera: BUKOHATH OIJISII Ta y3araJbHUTU CydacHi JaHi
1IOZI0 MOXJIMBOCTEN JIIKYBJILHOTO XapuyBaHHSI MIPU T10-
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IIUPEHUX PO3JiafiaX KUIIKOBO-MO3KOBOI B3aEMOii, 30-
Kpema CUHIPOMi MOJApa3HEeHOro KuIleyHuKa i (QyHKILio-
HaJIbHOMY 3aIlopi.

AietnyHi BTpy4aHHs npu CIK
3AraAbHi AiETUYHI peKoMeHALiT

3araJibHi cTparerii JiETMMHUX BTPpy4YaHb JUIS TALIEHTIB
3i CIIK ta inmumu PKMB onucani HattionanbHuM iHcTH-
tyToM 3n10poB’st (NICE), Benuka bpuranis [5], i pekomeH-
nauismu bputaHcbkoi gietonoriunoi acouiauii (BDA) [6] i
BKJTIOYAIOTH TEPIII 32 Bce (hOPMYBAHHS 3I0POBUX XapuOBUX
3BUYOK (Tabu. 1). ObuaBa mxepena LuxX peKoMeHaallii oa-
3yIOThCSI Ha I0Ka3axX HU3bKOI Ta IIOMipHOI SIKOCTI.

Kniniuni pekomennaitii NICE i BDA Bu3zHauaiothb cTpa-
TeTii pallioHaJIbHOTO Xap4YyBaHHS SIK Tepallilo MepIIol JIiHii
s xBopux Ha CIIK, Toni sik mieTa 3 HU3bKUM BMiCTOM
¢depmenToBaHux ByrieBoniB — FODMAP (low-FODMAP
diet, LFD) € pe3epBHOIO [IJIsI TTAIli€EHTIB 31 CTIAKOIO CUMII-
TomaTukolo. [IpoTe HelllogaBHii MeTaaHai3 IoKa3aB, 1110
pexoMennanii NICE He € kpammmu 3a LFD a6o KkoHTpoIb-
Hi nietnyHi BrpyuanHst npu CIIK (y BUurisiai nepeBaxHo 3a-
raJbHUX PeKOMEHIALIil 3 pallioHAaIbHOTO XapuyBaHHs) [7].
Lle cynepeunTs pesyjbTaTaM OKPEMUX TOCIIIKEHb, Y SIKUX
pexomennauii NICE manu moniony no LFD edeKkTuBHiICTb,
3a0e3Mevyrour ajeKBaTHe ToJierineHHs B 41% yJacHMKiB
nocaimxeHHs CIIK 3 miapeeto (CITK-JI) [8] i 3HMXyrOUMN
3arajibHy OLIiHKY 3a 1mKkajolo Tsokkocti CITK (IBS-SSS) y
46 % yyacHMKIB iHIIIOTO HocTimKkeHHs [9]. He3Baxkaroun Ha
1110 PO30iKHICTh, iHIIi acriekTy pekoMmeHaawiit NICE, Taki
SIK JIETKiCTh BIIPOBAJIKEHHS i IIMPIIi riepeBaru Juist 3/10-
POB’s1, TO3BOJISIIOTH PO3IIISIIATH iX SIK TIEpBUHHE BTpYYaHHS
MpU JIIKYyBaHHI KUIITKOBUX po3iaiB (TabdJ. 1).

AOAOBGHHSI XAp4YOBUX BOAOKOH

IcTOpUYHO XapyoBi BOJIOKHA PO3IJISIAAIMCS TIEpeIyCiM
SIK 3aci0 mpodinakTuky 3amopis. I1poTe ysaBieHHs Mpo ixHIO
POJIb CYTTEBO PO3LUMPUIIUCS: PE3YIbTaTU KJIIHIYHUX Ta €KC-
MepUMEHTAIbHUX JOCIIIXKEeHb CBiIYaTh IIPO iXHili BIUIUB Ha

MiKp0o0iOTy KMIIIeYHMKA Ta MeTa0O0IiuHi IIpo1iech. Y 3B’ SI3KY
3 IIUM XapyoBi BOJIOKHA MPUBEPTAIOTH Ie1alli OUIbIIY yBary
SIK TepalleBTUYHUI iHCTPYMEHT, 30KpeMa B ITalli€HTIB i3
CUHIPOMOM TT0/Ipa3HEHOTO KUIIIEYHUKA.

XapuoBi BOJIOKHA — 1I€ pi3HOMaHiTHa Ipyla Hemepe-
TpaBJIIOBAHUX BYTJIEBO/IIB, SIKi CKJIAIal0ThCsI 3 JIAHIIIOTIB MO-
HOMEPIB IIyKpPiB pi3HOI 1OBXMHU. BOHU XapaKTepu3yroThCs
PI3HOIO CTPYKTYPO1O, (DYHKIIIOHATbHUMU BIACTUBOCTSIMU
(00’eM, B’SI3KiCTh/yTBOPEHHS Tejito, CTYIiHb (DePMEHTO-
BaHOCTi) (Tab. 2) i kniHivHuMu epexkramu [10]. XapuoBi
BOJIOKHA BKJIIOYAIOTh IIIMPOKUIA CITEKTP BOJOKOH Pi3HOTO
TUITY i pyHKLiIOHAIbHOTO Mpu3HadeHHs [11]. Xoua xapuoBi
BOJIOKHA IIIMPOKO 3aCTOCOBYIOTHCS B KJIIHIYHIN TTpaKTH-
11i, BIUIMB LJIECIPSIMOBAHOI Ta CUCTEMAaTUYHOI KOPEKIIil
ix coxxuBaHHs B nauieHTiB i3 CIIK 3anuiaetscs Hemno-
CTaTHHO BUBYCHMM 3a paxXyHOK HecTadi came paHI0Mi30-
BaHMX KOHTpoboBaHux gocaimkensb (PK/I). He3paxaioun
Ha 3arajJbHOINPUIHSTE PO3YMiHHS MO3UTUBHOTO BILIMBY
XapyoBUX BOJIOKOH Ha 3aropu, pekomeHaauii NICE pa-
NISITh OOMEXUTU CTIOXKUBAaHHSI TIPOJYKTIB 3 BUCOKUM BMiC-
TOM KJIITKOBUHM (HaINpUKJIad, HiJbHO3EPHOBOIO XJ1i6a)
Ta PE3UCTEHTHOIO0 KPOXMaIto (Harpukiaa, oOpoOIeHnx
abo MOBTOPHO PO3irpiTMX cTpaB), 31e01JIBIIOrO Ha MilICTaBi
€KCMEPTHOI IYMKU CTOCOBHO MOTiPIIEHHS CTaHY NESKUX
xBopux. OCHOBHI KJIiHiYHi JaHi CTOCYIOTbCSI BUKOPUCTAHHSI
MEeBHUX BUIB XapuOBMX BOJIOKOH SIK 100ABOK, MEPEBAXHO
ncutiymy (icraryia) Ta MIIeHNIHUX BUCIBOK.

MeTaaHai3u 3acBiq4UJIM CUMIITOMAaTUYHY KOPUCTH
qiire Bin ncuiiymy (7—30 r/meHb, KibKicTh MAIEHTIB,
SIKUX TIOTPIOHO JIiKyBaTH, = 7), ajie He Bi/l BUCIBOK, iHYJIIHY
gy ojirocaxapumiB [12, 13]. Ha mincTaBi 1uxX BUCHOBKIB
KJIiHIYHI peKOMeHaallii pajsiTb 3aCTOCOBYBAaTH PO3YMHHI
XapyoBi BOJIOKHA I YHUKATU HEPO3UMHHUX Yy MaIli€EHTIB 3
KUIIKOBUMHU po3namamu, TaknuMu K CIIK i xponiunmit
inionatuyHuMii 3anop. Ha xanb, BU3HaYeHHST KOPUCTI KJTiT-
KOBMHHU Ha OCHOBI il pO3YMHHOCTI — 1I¢ CIIPOIEHHSI, 1110 He
BpPaxoOBY€E BCi MeXaHi3MM BILUIMBY BOJJOKOH Ha MiKpoOioM i
¢ynkuii kuimeyHuka [10, 14].

Ta6bnuysi 1 — lMpuUHLMNN 340pPOBOro xap4yBaHHs1 NPV 3aXBOPIOBAHHSIX KULLEYHNKA
Ha ocHoBi pexomeHgauivi NICE i BDA [5, 6]

3aranbHi xapyoBi peKkomeHpauii

Pexxum npuiiomy ixi

Cwvgitv nig vac npuiiomy ixi, peTesibHO MPOXOBYBATU 1 He nocniaTu
He nponyckaTtv npunomu ixi
YHUKaTW Ni3HIX NPUAOMIB iXi

BxuBatu ixy perynspHo

BxwuBaHHs pignHu

BxwuBaTtun = 8 cKNSHOK pignHn Ha [oby
HapaeaTu nepesary Bopfi Ta Harnosim 6e3 Koeiny
O6MeXnTN Yaii Ta kaBy, ankoronb i ra3oBaHi Hanoi

B>X1BaHHSA KNITKOBUHM

Mpw 36iNbLUEHHI CNOXMBAHHSA KNITKOBUHM BigAaBaTtu nepesary po3ynHHIN KNiTKOBUHI

O6MeXNTM CNOXMBAHHA (PPYKTIB 40 3 NOpLiN Ha AEHb
YHuKaTn 0o6aBokK i3 NEeHUYHMX BUCIBOK

(ranpuknag, osec)

[MpoBokyto4i NPOAYKTH

O6MEXUTN FOCTPY XY, AKLLO BOHA € TPUrepoMm
OBMEXNTI XMPU, AKLLO BOHU € TPUFEPOM

(Tpurep) CnpobyBaTu 6e3naKTo3Hy AieTy, AKLLO € Nigo3pa Ha HeNepeHoCUMICTb NakTo3un
Mpun okpemnx 3axBOprOBaHHAX

Hiapes YHUKaTn copb6iTony Ta LWTYYHUX MiACcOoNoaKysadis

3anop Mpo6He gogaBaHHSA HACIHHA NMbOHY (2 CTOMOBI NIOXKM HA A€Hb NOTAroM 3 MicALIB)

3,D,yTTF| Ta MEeTeopusm

36iNbLUNTM CNOXMBAHHS BiBCa Ta HACIHHSA NTbOHY
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Ta6nunysi 2 — Tunu xap4oBUX BOJIOKOH 3a (YYHKLiOHa/IbHUMU BJ1IaCTUBOCTAMMU

Tun

Onuc

Xapu4osi axepena

Mpuknagu [opaTkoBUX
oxepern

O6’eMHi, MiHiManbHO ¢hepMeHTOBaHi

OCHOBHWI KOMMOHEHT KITITUHHUX

LlinbHi 3nakn, dpykTn, oBOUI,
60608i, ropixu, 25 % Bif ycix
BOJTOKOH Y 3nakax (BuLLe, SKLwo

arne (poyHKLUiOHYe sK Xxap4yoBe
BOJSIOKHO

Llentonosa CTIHOK POCINVH, CKNnafaeTbcs BMCIBKW 36epexeHi) Ta pyKTax;
3 MMOKO3HUX OANHULb 33 % BiZ BOSTOKOH B OBOYax i
ropixax; xap4osa go6aska E460
(3arycHuk)
KOMMOHEHT KMITUHHUX CTIHOK
TirHin POCIUH; He € nonicaxapuaom, LlinbHi 3nakun, pykTn, 0BOHi,

6060Bi, ropixu

B’s13Ki, 06’€MHi, MiHiMasibHO hepmMeHTOBaHi

[emiuentonosa, Lo cKnagaeTbcs

[o6aBku 3 ncuniymHoi
nynpw (Fibogel,

RS3 — npurotosaHwui
i OXONOXEHUN KpoxmMarb
RS4 — ximi4uHO MogmndikoBaHmi
Kpoxmarsb
RS5 — komnnekcu aminosu
3 ninigamm

i oxonomxeHwun xnio, nacra,
KapTonns, puc
RS4: xap4yoBi fo6aBku

Mcuniym ) MopopoXHUK anuenomdioHUi Metamucil ToLo);
3 apabiHo3u Ta KCUo3un FIYLUMMHHA HACIHHS
NMOJOPOXHMKA
Xap4osa fo6aska E461
MeTtunuentonosa CUHTeTUYHe noxigHe Lenonosun (emynbratopwu, ctabinizatopu, Ho6aska Citrucel
3aryCHUKM)
. XapyoBa gob6aBka E416
Crepkynis Kamen 3 Tpsotlglr::rmig,uepea poAy (emynbratopu, ctabéinisatopu, Jo6aska Normafibre
3aryCcHuKu)
CTinknin 0o nepeTpaBneHHs
Kpoxmarsib KNnacuikyeTbCs Taknum
HMHOM: RS1: uinbHi 3naku, 6060Bi
RS1 — ohianyHo HegocTynHWiA - HAGIHHS ’ ’
Kpoxmarsb RS2: .
. : 3eneHi 6aHaHu, cupa
PesncteHTHUR RS2 Kr%imy;ﬂb: BaHnm KapTonns
Kpoxmarib P RS3: npurotoenexuin

B’si3ki, ghepmeHTO

BaHi

BeTta-rniokanu

Twn remiuentonosu, Lo cknaga-
€TbCS 3 0AMHMUL D-rnokosun

LlinbHi 3nakn, nepeBaxxHo S4MiHb
Ta oBec

Jo6aBka Betaglucare

MNekTnH

KOMMOHEHT KNITUHHUX CTIHOK
POCIVH, WO CKNaaaeTbCcs
3 ranakTypoHOBUX KUCNOT

®DpyKTK Ta 0BOHI (0CO6GNNBO
LKipKa Ta 6060Bi B LinomMy); xap-
yoBa pobaska E440 (3arycHukn)

depmeHTOBaHI

®pyKTaHu
(iHyniHoBoro
™mny)

JTiHiRHI MOneKynu 3anuLukis
pyKTO3N, 3'€gHaHNX B-(2—1)-
3B’A3KaMu Ta NPUKPINNIeHnX fo
aapa caxaposu (CTyniHb nonime-
pu3zauii (CIM) Big 4; CM <10 —

pyKTOONirocaxapnam

KopiHb Lukopito, ToniHadyp,
LMOYNs, YaCHWUK, 3MaKu; Xap4oBi
[06aBKM (XKMPO3aMiHHUKM)

®OC (onirogpykTosa
Orafti), iHyniH

[anakTooniro-

KopoTkonaHutorosi BorokHa (CI1
3-5), cknagarTbea 3 PPYKTO3N,

Bo6osi, rpyaHe Monoko

do6aBKn 3 ranakTooniro-
caxapugamu (Bimuno),

KCUNo3un

caxapugm onirocaxapvau rpygHoro

rOKO3M Ta ranakTosmu MOJIOKA
Keunooniro- K%pKﬂgj:\o;rg::c}oﬂrg ?—iogg;:ahfo Y HEBENMKMUX KINbKOCTAX Ho6aska Normafibre
caxapugm y (bpykTax, oBoyax i mefi

MonigekcTposa

CWHTETMYHMIA Nonicaxapug, LWo
CKNafa€eTbCsl 3 IMHKO3HUX OAu-
HULb Y MOEQHAHHI i3 COP6ITOM

HwuabkokanopinHuii nigconop-
XyBay; xap4osa fob6aska E1200
(HanoBHIOBaY i 3aryCcHuK)
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VBeneHHST XapYOBUX BOJIOKOH Y XapuyBaHHSI MAIliEHTIB
3i CIIK mae Ha meTi yotnpu 1iji. [To-nepiie, BoHM 3aCTO-
COBYIOTBCS IJIsI HOpMastizallii BUnopoxHeHb. Hanmpukian,
BOJIOKHA 3 BOJOYTPUMYIOUMMHU BJIACTUBOCTSIMU (TIIIIE-
HMYHI BUCiBKHU, 60araca — XOM i3 IIyKpOBOi TPOCTUHU)
MOXYTh MPUCKOPIOBATU TPAH3UT Yepe3 TOBCTY KUIIKY i
30iblIyBaTH 00’€M Kaily, TOMi SIK B’sI3Ki BOJIOKHA (TICU-
JIiyM) CIIpUSTIOTH (POpMYBaHHIO BUITOpOoXHeHb. [1o-apyre,
Xapy4yoBi BOJIOKHA 3aBISIKM CBOIM O€3MOCepenHiM Ta OTo-
cepenKoBaHMM MeXaHi3MaM MOKpPaIyIOTh CKJIam i GyHKIIil
KMIITKOBOI MiKpo0ioTH. XapuoBi BOJIOKHA MOXYTb CITpaB-
JISITU MO3UTUBHUI BIJIMB HAa KMIIEYHUK K CyOCTpaTH
depmenTanii. Hampukianm, 3a paXyHOK TOCTaBKH KOPOT-
KOJIQHIIOTOBUX XUPHUX KUCJIOT 10 CIU30BOI 00OJIOHKHU
ToBCcTOrO KMireuHuka [15]. [To-TpeTe, xapuoBi BoJIOKHA
MOXYTb BUKOPUCTOBYBATUCS IIJIsI KOpeKIlii ado 3amobi-
TaHHS HACIiAKaM iHIIUX TIETUYHUX BTPyYaHb, 0COOIMBO
LFD, Koiu 3HMXEHE CITOXXUBAHHS KJIITKOBUHU MOTEH-
LifTHO TPU3BOAUTD IO HEraTUBHUX 3MiH Y XapaKTepUCTH -
Kax KaJly i 3HMKeHHS (pepMeHTallii B IMCTaIbHOMY Bimmini
TOBCTOTO KUIlleyHuKa [16].

OCHOBHOIO METOI0 MOaBaHHS XapyOBUX BOJOKOH €
npodinakrrka 3aroctpeHHs cumnromiB CITK-3. BonHouac
BOJIOKHA, 110 JIETKO (PePMEHTYIOThCS, MOXYTb MOCUJIIO-
BaTU ra30yTBOPEHHS Ta 3AYTTSI, TUM CAMUM MTPOBOKYIOUU
noripiieHHs ctaHy. Lle cTocyeTbes, 30Kpema, (ppyKTaHiB,
Y TOMY YHCJIi TUX, 110 MiCTSThCS B MIIIEHNYHUX BUCIBKAaX i
pe3ucTeHTHOMY KpoxMasti. HaToMicTb BoJIOKHA 3 MOBiJIb-
HOIO (pepMeHTalli€lo abo ii BiICYyTHICTIO, TaKi SIK IICUJIiyM
yM Garaca, XapaKTepU3yHThCsl Kpallo MepeHOCUMiCTIO
[17—19]. O6uaBa i TUMTX BOJOKOH 3aBIASKU YITOBUIbHEHHIO
¢epMeHTAallil Ta IBUIKOCTI Ta30yTBOPEHHS MOXYTb J100pe
MEePEHOCUTHUCS TIPU BUKOPUCTAHHI OMHOYACHO 3 (hepMeH-

TOBaHUMM BoJlokHamMu [17—19]. OgHak KJTiHIYHUI 1OCBI
MoKa3ye, 110 iX MOCTYINOBE BBEICHHS IEPEHOCUTHCS Kpallle,
HixX HaBaHTa)KEHHST BEJIMKOIO 03010 Ha MOYaTKy.

OTxe, KIiHIYHUI ePeKT XapuoBUX BOJOKOH 3HAYHOIO
Mipo10 BU3HAYAEThCS iXHIMU (pepMEHTAaTUBHUMU BJIACTU-
BOCTSIMM i BIUIMBOM Ha razoyrBopeHHs. CaMe 11i MexaHi3-
MM JIEXaTh B OCHOBI KOHUEIIIil T1i€ETU 3 HU3bKUM BMIiCTOM
FODMAP, sixa nepenbadae 3MeHIIIEHHSI CITOKMBAaHHS KO-
POTKOJIAHIIIOTOBUX BYTJICBOIIB, 110 JIETKO (DEPMEHTYIOThCS.

AieTta 3 Hn3bkum emicrom FODMAP
MarogisioAoris

Crniouarky BBaxasocs, 1o BruimB FODMAP Ha ¢isio-
JIOTi10 KUIIIEYHUKA 3yMOBJIEHUI TOJIOBHUM UYMHOM CTUMY-
JISIITI€I0 MEXaHOPEIEeNTOPIB Y BiAIIOBiAh HA PO3IIMPEHHS
npocBity kuieynrka [20]. Y Toii yac K pyKTo3a po3TATyE
TOHKY KUIIIKY 3aBASIKM CBOEMY OCMOTMYHOMY e(heKTy MpH-
TSTHEHHS PiMHU, (PPYKTAaHU PO3TATYIOTh TOBCTY KUILIKY
3a paxXyHOK BUIUIEHHS ra3iB (TaKuX SIK BOAEHDb i MeTaH)
YHaCJIiIoK 6akTepiaabHoi hepmenTaitii [21]. CywacHi mocmi-
TDKEHHS BKa3yl0Th Ha 3HAYHO CKJIaHILli MEXaHi3MU BIUIUBY
FODMAP na narodizionorito CIIK (puc. 1).

VY aBox mochiimkeHHsX 3a yuyacTto naiieHTiB 3i CITK-/1
Oys10 BusBIeHO, 10 noTpuMaHHs LFD 3HuXye piBeHb
¢eKaabpHOTO JIiNomoIicaxapyay, MiIBUIIYE eKCITPecito Oi-
KiB IIIJIbHUX KOHTAKTiB i 3HMKYy€E OioMapKepu aKTUBallil
TYYHMX KJIITMH, BKJIIOYHO 3 TiCTaMiHOM i TPHMIITAa3010 B
cupoBarili kpoBi [22, 23]. Xoya 11i cmocTepexkeHHsT po3-
IIMPIOIOTH PO3YMIHHS CIIEKTpa MOXJIMBUX MPUUNH, Yepe3
sski FODMAP MOXyTb CIPUYUHSITH 1ILTYHKOBO-KHUIIIKOBI
CKapru, BOHU X MOTPeOyIOTh MOAAIBIIOT0 KJIiHIYHOIO ITif-
TBEPKEHHST HASIBHOCTI YiTKOTO MPUYMHHO-HACIiIKOBOTO
3B’SI3KY.

lFocTpi epekTn

LieTa 3 BUCOKMUM

BMictom FODMAP

XpoHiuHi epekTun

y T

OCMOTUYHI BakTepianbHa
edekTn depmeHTauin
! y
Bupo6neHHs Bupo6neHHs
rasy KKK

3HuKeHHs pH y npocsiTi
KULLeYHUKA
|

\ 4

MoXXnu1Beuii BNAus Ha
Mikpo6GioTy

MpUCKOPEHHS LNYHKOBO-
KMLLIKOBOrO TPaH3UTY
PO3TArHEHHs KULLIEeYHUKA

.

| |

\ 4 \ 4
PO3MHOXEHHsA Mornu6neHa
rpamM-HeraTMBHUX rnikauis
6akTepii
I\
e Ekcnpecisi Ta
There=p
: AGER
| N\ |
Btpara 6ap’epHoi AkTuBauia
yHKuiT TYYHUX KNIiTUH

N

BicuepanbHa
rinepuyTamBeicTb

|

¥

>

(6inb, MeTeopnU3M, 3MiHa BUMOPOXXHEHDb)

Cumnrtomum CIMNK

PucyHok 1 — MHoxuHHi BnainBun FODMAP Ha LwnyHKOBO-KULLUKOBUU TPaKT
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V pangomizoBaHOMY TIIepeXpecHOMY JOCTIIKEHHI 3 TIPO-
ctuM 3achirieHHsM Halmos Ta criiBaBr. [22] 30 nauieHTiB
i3 CIIK mpotsirom 21 gHs IOTpUMYBAIKUCS TI€ETU 3 HU3bKUM
BMictoMm FODMAP a60 3BM4aitHOI aBCTpaTiiichbKOl Ti€ETH.
TlepBUMHHOIO KiHIIEBOIO TOUKOIO OyJia OlLiHKA 3arajJbHUX
IIUTYHKOBO-KUIIIKOBUX CUMIITOMIB 32 Bi3yalbHO-aHaJIOTOBOIO
wkanoto. Y rpyni LFD 3adikcoBaHo BiporinHe 3MeHIIeHHS
CUMIITOMIB MOPiBHSIHO 3 KOHTPOJIbHOIO (22,8 mpoTu 44,9;
p <0,001) [24—26]. [Tomanblui paHIoOMi30BaHi KOHTPOJILOBA-
Hi JOCIIIKEeHHSI IMATBEPAWIN €(PEeKTUBHICTh LIBOTO MiIXOMdYy.
3rigHo 3 octaHHiIM MeTaaHatizoM 13 PKJI [7], niera 3 HU3b-
kM BMictoM FODMAP Ginblil e(beKTUBHO 3MEHIITYE 3arajib-
Hi CUMIITOMU, a0MOMiHAIBHUIA OiIb 1 3MYTTSI, HiX iHIII ITi€e-
TUYHi BTpy4yaHHs. BogHoYac He BUSIBJIEHO ii IlepeBar 11o10
HOpMaJTi3allii BUTIOpOXKHEeHb, HaBiTh y mamieHTiB i3 CITK-/I.

Yepes TpyaHOLLI i3 3aCHiMIEHHSIM i BUKOPUCTAHHSIM
1anedo B DOCTIMKEeHHX JieTuuHUX BTpydyanb LFD gacto
MOPIiBHIOIOTH 3 iHIIMMM TTPU3HAYEHUMU JieTaMU. Y Oara-
ToueHTpoBoMy BeacbkoMy PKJI 75 mamientis i3 CIIK
npoTsroM 4 TkHiB goTpuMyBanucs ado LFD mig koHTpo-
JIeM JiieTosiora, ado CTaHAAPTHUX peKOMEHAALlil (Ha OCHOBI
pexomeHnaniit NICE) [9]. B o6ox rpynax criocrepiraio-
Cs1 BipOTiTHE 3HMKEHHSI TSDKKOCTI CUMITTOMIB 3a IIKaJI0I0
IBS-SSS (p < 0,001) 6e3 3Hauy1110i pi3HULL MiX MiAX0TaAMU
(p =0,62). Y nocnimxkenni B CIHIA 84 nmanienTis i3 CITK-/]
paHgomisyBanu Ha rpyiy LFD a6o rpyny monudikoBaHoi
nietu NICE (mNICE) nHa 4 TixHi [8]. AnekBaTHe 1101€er-
IICHHST CUMITTOMIB Bim3Hauwm 52 % y rpymi LFD 141 % y
rpyri mNICE (p = 0,31). Xoua 3araibpHa pi3HHULISI He Oyna
CTaTUCTUYHO 3Hauylolo, y rpymni LFD vacrie nosinom-
JISUTU TIPO 3MEHIIeHHsI 00110 B 3K1BOTi Ta 3ayTTs (p < 0,01)
[8]. Kpim Toro, LFD acomitoBaiacst 3 moKpaieHHIM SIKOCTi
JKUTTS i 3BMEHILIEHHSIM OOMEXEHb MOBCAKAEHHOI aKTUBHOCTI.

Tpwu mocaimkeHHs mopiBHIOBaIM edekTuBHIcTh LFD i3
xapuyBaHHsIM Ha ocHoBi pekomeHaaliit NICE y kpaiHax,
IJISE SIKUX 3aXiAHUI TUIT XapuyBaHHSI HE € XapaKTepHUM
(Ipan, Inpis Ta Kuraii [27—29]). Y 1BoX 3 HUX TPOJIEMOH-
CTPOBaHO OiJIbII BUpaxkeHe 3MEHILEeHHS IIUTYHKOBO-KUIII-
KoBUX cuMnToMiB y rpyni LFD, Toxi sik omHe mocmimKkeHHST
HEe BUSBWJIO CTATMCTUYHO 3HAUYIIMX BiAMiHHOCTEN Mix
ninxonamu [27—29]. BonHouac HenlonaBHiil MeTaaHai3,
3raflaHuil Buile, 3acBimuuB nepeary LFD Han mieToro Ha
ocHoBi pekomeHamiii NICE oo 3MeHIIIeHHS 3araJIbHUX
cumnroMiB CITK, abmominanbHOro 60110 Ta 30yTTA [ 7].

HemonaBHo Oyno nokasaHo, 110 BukopuctanHs LFD
3a JTOMOMOTOI0 MOOILHOTO J0JATKY € KpalllnuM 3a Meau-
KaMEHTO3HY Teparlilo 3 OpOMiIOM OTUJIOHIIO Y BEJIMKOMY
PK]I 3a yyactio 453 mauienTiB mepsuHHoI JaHku 3 CIIK.
CimzecsT omuH BincoTOK matieHTiB y rpymi LFD Binmosinu
Ha JIiKyBaHHs (BU3HauyeHe sIK 3HMKeHHs IBS-SSS na 50
6aJtiB) mopiBHAHO 3 61 % y Tpymi MeTUKaMeHTO3HOI Tepartil
(p=10,03) [30].

AieTta 3 Hn3bkum emictom FODMAP nopiBHSHO
3 nAauebo/imiTauinHolo aietoto

Y 06araToleHTpOBOMY paHIOMi30BaHOMY Iljalle-
00-KOHTPOJIbOBAaHOMY HocCHimKeHHi y Benukiit bpuranii
LFD nopiBHIoBaM 3 iMiTaniliHoto aieToto (sham diet) [31].
Ilin imiTanifiHOIO Mi€ETOIO PO3YMIIM XapuyyBaHHS, SIKE 3a
CTPYKTYPOIO, CKJIAIHICTIO peKOMeHIalliii, piBHEM oOMe-

XKEeHb, YMICTOM KJIITKOBMHU Ta €HEPreTUYHOIO ILIHHICTIO
oyso noxionum 1o LFD, onHak He nependavyaio Lijecnpsi-
MoBaHoro 3HmxeHHs BMicTy FODMAP. B ananisi 3a Ha-
MipOM JIiKyBaHHSI YacTKa TaIliEHTIB 3 aleKBaTHUM T10JIeT-
LIEHHSIM CUMIITOMiB OyJjia Buiow y rpymi LFD (57 npotu
38 %), IpoTe pi3HUIII He MOCSTia CTAaTUCTUYHOI 3HATY-
mocti (p = 0,051). B ananisi 3a mpotokosiom nepesara LFD
cTajia CTAaTUCTUYHO 3Hauy1oo (61 potu 39 %; p = 0,042).
KpiMm Toro, mokKa3HUK TSKKOCTI CUMIITOMIB 3a IIKaJI0I0
IBS-SSS 6yB Biporinxo HrxkuuMm y rpyni LED [31, 32].

Jlumre omHe mochimkeHHs, mpoBeneHe Mclntosh et al.
[33], mopiBHIOBasio LFD i3 mi€eToi0 3 BUCOKMM BMiCTOM
FODMAP y 40 naiieHTiB npoTsiroM 3 TUXHIB i BUSBUIO
3HauyHe 3MeHIIeHHs TsKKocTi cumnroMiB CITK pu LED,
Tomi sK mieTa 3 BucokuM BMmictom FODMAP npussena oo
HE3HAYHOTO 30iJblIeHHs TsKKOCTi cumriitoMiB CITK.

Po3rissHeMo 0CHOBHI IPUHIIUIIM Ta €Ty Ji€ETU 3 HU3b-
kM BMictoM FODMARP 3 minxomom «3Bepxy BHU3».

LFD — 1e TppoxeTanmHuii mpoiiec, 1110 BKJIIOYaE:

— TI09aTKOBY a3y ooMeskeHHsI crioxkuBanHsgs FODMAP
MPOIYKTiB Ha 2—6 THXKHIB (haza 1);

— (ha3y peiHTpOAYKIIil/TTOBTOPHOTO BBeneHH: ((a3a 2)
IIJIsI BUSIBJIGHHST XapYOBUX TPUTEPiB Ta ypaxXyBaHHS 103U
MPOIYKTIB, 11O MEPEHOCUTHCS;

— hasy MiaATpUMKH, ITifT] Yac K01 (PopMyeThCs TIepcoHa-
JIi30BaHE XapyyBaHHS Ha OCHOBI pe3yJbTaTiB MOBTOPHOTO
BBeleHHs nponyKrTiB (da3za 3) [34] (puc. 2).

Yepes oOMexxyBalbHUI XapakTep nepiioi a3y gieTu
TofaJIbllle TToeTarHe TTOBEPHEHHSI MPOAYKTIB € TIPUHIIU-
1moBo BaxBuM. CaMe MOBTOPHE BBEICHHS JIO3BOJISIE BU-
3HAYUTHU iHIMBiAyalbHi XapyoBi TpPUIepU i MAaKCUMaJbHO
PO3IIMPUTH PallioH 32 PaXyHOK MEePEeHOCUMUX TTPOIYKTiB,
1110 3a0e3Meuye TOBrOCTPOKOBY MPUXWIbHICTh 10 Ti€TH.

da3za | nepenbavyae 0OMeXEHHS CIIOXKUBAHHS ITPOIYKTIB
3 BucokuM BMictrom FODMAP (Hanpukiiaz, MiieHuIIs, 1u-
OyJ1s1, YaCHUK, sI0JTyKa Ta TPYIIi) 3 OMHOYACHOIO 3aMiHOIO Ha
BiJIMTOBIIHI aJIbTepHATHUBU 3 HU3bKUM BMicToM FODMARP,
0axkaHo 3 Ti€l 3K Xap4yoBoi I'pyIu (HaIpuKjad, pUC Ta Ki-
Hoa, TTarpuKa, 6aHaHu Ta KiBi). ®a3a 1 Mae TpuBaTH JUIIE
CTUIBKHU, CKiJIbKM HEOOXiqHO 1151 BCTAHOBJICHHS BiATOBIi
Ha CUMIITOMU (3a3BMYaii 4—6 TUKHIB).

®a3a 2 no3BoJISIE BUSIBUTU KOHKPETHI XapyoBi TpUre-
pM Ta 3HOBY BBECTHU IIEPEHOCHMI MPOAYKTH B pauioH [35].
Xoua min yac apyroi ¢a3u crioxkuBanHss FODMAP-npo-
nykTiB 3poctae ((12 + 8) r/neHp nipotu (22 + 11) r/neHb,
p < 0,01), KOHTpOJIb HAIT cCUMIITOMaMu 306epiraetbest [36].
ITix yac ¢a3u 3 cuMIIToMaTUYHE MOKpaIlleHHS 3a3BUYait
TpuBae 10 12 MicamiB (ameKBaTHE MOJIETIICHHS JOCATHYTO
B 67 ipotu 28 % Ha nmovatky, p = 0,04) [37]. Baxknuso, 1o
SIKIIIO TIAIliEHT HE OTPMMYE Mi€TOJOTIUHUX KOHCYIbTAIIiiA,
TO MPUXWIBHICTB 10 nieTh y (hazax 2 i 3 € HU3bKoIo (haza 2:
70 mpotu 39 % norpumyitorbes, p = 0,02; daza 3: 65 npotu
29 %, p <0,01). Tomy peKOMEHIYEThHCS, 11100 Hi€TA 3 HU3b-
kuM BMictom FODMAP BBoauiacst Ta KopuryBaiacst i
KepiBHULTBOM KBalidikoBaHoro mietonora [38]. KoxHa
(daza tproxeranHoi LFD «3BepXxy BHM3» TTOBUHHA BITPOBa-
JIKyBaTHCS TIEPCOHAIi30BaHO.

OpnHak icHye iHIIWIA, albTepHAaTUBHUN ITiAXim, Tpu
SIKOMY 00MeXKYIOThCs ulie neski minrpynu FODMAP nHa
OCHOBi XapuyoBOro aHAMHE3y i 0COOGIMBOCTEM €THITYHUX
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yrono6aHsb [41]. Lleit migxim Ha3uBaIOTh «3HU3Y Bropy», adbo
«m’sikuit FODMAP» (FODMAP gentle). Tyt cnioyatky 06-
MexXy1oTh nuiie 1 abo 2 miarpymu npoayktiB FODMAP, Ha
TJIi YOTO OLIIHIOETHCS KJIiHIYHA BiAIIOBiAb HA OOMEXEHHS.
Tlonanblii oOMeKeHHs MPOBOASTLCS JIMILIE 32 HEOOXiTHOCTi
[37]. 3’ siBnsit0THCS aHi, SIKi CBiYaTh MPO Te, 1110 (hPYKTaHH,
MaHiToJ i rajakrooJjirocaxapuau € niarpynaMmu FODMAP,
SIKi HaiiyacTinre BUKIMKaTh cumiromu PKMB, y Toit gac
SIK OOMEKEHHS JIAKTO31 MOXKe OYTH KOPUCHUM JUTSI TEHETUY -
HO CXWJIBHUX OCi0, OMHAK 1€ 3aIMIIAEThCS criipHuM [41—43];
OTXKe, MOXKe OyTH IOLIJIBHUM caMe 1Ii TPYITU MPOAYKTiB 00-
MexXuTu y ¢asi 1 (puc. 3). Xouya 111 [IHOTO IiIXOMy «3HU3Y

BIrOpy» iCHYE OoOMexKeHa KiJIbKiCTh JaHUX, BiH MOXe OyTH
HalKpamm Juist 0ci0 3 JIETIMMU CUMIITOMaMM, XapuOBUMU
nedinuTaMy a00 PU3UKOM PO3JIaIiB XapuOBOi MOBEIiHKU.

TpanuuiitHui MiAXin «3BepXy BHU3» CKIATHIIINN Ha
IoYaTKy, aje Iicist ¢a3 MoBTOpPHOIo BBeneHHs (¢aza 2) i
ninTpuMku (¢asa 3) BiH 103BOJISIE Kpallle ineHTU(hiKyBaTh
KOHKPETHi Xap4yoBi TPUTEPHU.

Vci 3ramani BUIlle JOCITIIKEHHS BUBYAIU €(DEKTUBHICTh
dazu oomexennst LED. Ipunyckaerbes, 1110 ¢da3a oome-
JKEHHSI MOXe TIPU3BOIUTHU 10 3HUXKEHHSI CITOXUBaHHS Jie-
SIKUX MIKPOHYTPIi€HTIB (HarpuKJiIam, 3aii3a il TiaMiny) i, ik
HaCIig0K, 10 3MEHIIEeHHS KiJbKOCTi YMOBHO-KOPUCHUX
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GakTepiil y hekaiisix, Takux siK Bifidobacteria spp. [44—46].
3 orjisiiy Ha OOMeXyBaJIbHUI Ta OOTSIKJIMBUI XapaKTep
(aza 0OMeXeHHS He MOXe OYTU TOBTOCTPOKOBOIO i 3aBXIN
MOBMHHA 3aKiHUyBaTUCS (pa3aMU PEiHTPOIYKILil Ta ITepco-
Hasti3awii.

OcTtaHHI MPOCMEKTUBHI JOCTIIXKEHHS MPpOoaHali3yBaIu
JIOBIOCTPOKOBY e(heKTHUBHICTh nepcoHajizopaHoi LFD [37,
47—49]. i gocnimKeHHs M0Ka3yoTh, 110 10 80 % nalieH-
1iB i3 CITIK motpumytotbecs nepcoHanizoBaHoi LFD uepe3
6—12 micsauis micis gasu oOMexXeHHs, TIpy oMy 57—67 %
Mali€HTIB MOBIIOMJISIIOTH TIPO aJieKBaTHE/3a10BIJIbHE T10-
nermeHHs cumntoMiB CIIK [37, 47, 48]. Heenuke nocii-
IKeHHs (n = 41) i3 cepeaHiM IIepiogoM CIIOCTepeKeHHS
noHaz 12 MicsI1iB MOBiZOMUJIO, 1110 NiepcoHanizoBaHa LFD
MpU3BeJa 10 3HAYHOTO TTOKPAIIeHHS SIKOCTi XUTTS i 3HU-
JKeHHSI PiBHIB TPMBOXHOCTI [49]. Xoua nesiKi JOCTiIKeHHS
BUCJIOBIJIM 3aHEIMOKOEHHS 1100 HE3PYYHOCTI, Ae(illuTy
MOXWBHUX PEYOBUH [45, 49] i monaTkoBUX BUTpAT Ha (hazy
obmexxeHHs1 LFD, He OyJ10 BUSIBIEHO pi3HUIL B 3aTaJIbHOMY
CIIOXMBAaHHI €Heprii, MaKpo- Ta MiKPOHYTPIEHTIB MixX 0CO-
0amu Ha nepcoHanizoBaHiii LFD mopiBHSIHO 3 TUMHM, XTO
IOTPUMYBABCS CBOIX IIIOJAEHHUX XapyoBUX 3BUYOK [47]. B
iHILIOMY TOBIOCTPOKOBOMY MOCJIIKEHHI 3 MOAAIBIIUM CIIO-
crepexxeHHsM Tticiss PKII nepconanizoBana LFD He mpu-
3BeJIa 10 3MiH B KiJIBKOCTI MOTEHIIiIHHO KOPUCHUX OaKTepiit
BiIHOCHO 0a30BOTO piBHS, TaKuX SIK Bifidobacteria [37].

3arajoM IOCIiIKeHHs BKa3ylOTh Ha Te, 110 OUIBIICTh
nauienTiB i3 CIIK i3 kiniuHoo Bignosimao Ha LFD 3mo-
JKYTh PO3IIMPUTH CBiil paIlioH, AKIIO MOCTYIIOBO MPOIIYTh
yci 3 ¢pasu mporpamu LED. HasiBHi gociimkeHHST TaKOX
cBimuaTh, 110 edekT mietu LFD Ha 3araabHi cuMOoToMu
CIIK 30epiraerbcst MpOTSIrOM TPUBAJIOTO Yacy i Mpy BeJeHHi
JETOJIOTOM Ma€ JIMIe HE3HAYHUI BIJIMB HA CITOXKUBAaHHS
MaKpo- Ta MiKpOHYTPIi€HTIB.

BucHoBKMU

3a ocraHHi 10—15 pokiB xapuyBaHHsI HaOyJi0 nenai
OLJBIIOro 3HAYEHHS B PO3YMiHHI i1 JiKyBaHHI po3JiaaiB
KUIITKOBO-MO3KOBOI B3aeMojii. JlieTa 3 HU3bKUM BMiCTOM
FODMAP nigTBepaniaa KOHIENIi10 eHeKTUBHOCTI JiETUY -
HUX BTpy4YaHb 11 manieHTiB i3 CIIK. [Ins ¢pyHKIioHamb-
HOTO 3aropy J0Ka3oBa 06a3a JiKyBaJIbHOTO XapuyBaHHS 3a-
JIMIIAETHCSI MEHIII pO3PO0JICHOIO i MePeBasKHO CIIMPAETHCS
Ha BUKOPUCTAHHS XapuyOBUX BOJIOKOH.

He3sBaxarouu Ha e(peKTUBHICTb Ti€TU 3 HU3bKUM BMiC-
oM FODMAP, icHye Hu3Ka nipo6JjieM, sIKi YCKJIaTHIOOTh
11 JOTpUMaHHS NallieHTaMM, a caMe MePeHOCUMICTb, i~
BUIIIEHI BUTPATU Ha Xap4dyBaHHS i IT0YAaTKOBA BiICYTHiCThb
KJIiHiYHOI1 BinnoBiai. BomHovac y3arajbHeHHS HassBHUX 1a-
HUX ITAKPECIIOE, 1110 XXOAHE €ANHE IETUYHE PIllIeHHS He €
YHiBepcalbHO e(DEeKTUBHUM, TOMY BUOip XapyoOBOi cTpaTeTil
Mae€ OyTH iHIMBidyai30BaHUM.

3 LIUX IPUYUH € HEOOXiTHUMU MOJANIBIII TOCTIIKEHHS,
CHpsIMOBaHi Ha BUSIBJICHHST HAWOLIbII €(heKTUBHUX Ti€TUY-
HUX BTpy4YaHb [PU 3ralaHuX po3JiafaxX KUIIKOBO-MO3KOBOI
B3a€EMO/IIl.

KonduikT inTepecis. ABTOpU 3as1BJISIIOT PO BiZICYTHICTb
KOHJIIKTY iHTepeciB i BacHOi1 (piHaHCOBOI 3alliKaBI€HOCTI
MIPU IiATOTOBIIi TaHOI CTAaTTi.

Indopmauis npo dinancyBanns. [Toiryk Ta 06poOka Ha-
BEIEHUX JaHUX MPOBOAMIINCS B MeXax HayKOBO-IOCJIi/I-
HOI HisSTbHOCTI Kadenpu Teparrii, iHpeKIiiHIX XBOpoO Ta
JIepMaTOBEHEPOJIOTii IHCTUTYTY MiCISAUTIIIOMHOI OCBITH
HamionanbHoro meamnuHoro yHiBepcurety iM. O.O. boro-
MoJiblsl. JlaHa poboTa He OTpuMyBaja TPaHTIiB i He Masia
IHIIMX JKepes1 (hiHaHCYBaHHSI.

Buecok aBtopiB. I'yocrka O.10. — KoHIemn1ist goci-
II>KEHHsI, 30UpaHHSI MaTepiaay, HalmMCcaHHsSI TEKCTY, (op-
MyBaHHSI BUCHOBKiB; Banbunubkuii A.O. — 30upaHHs Ta
o0poOKa maTepiany, aHajli3 JaHUX, HAITUCAHHS TEKCTY;
Txauenko B.I. — 30upaHHs Ta 00poOKa MaTepiany, aHaji3
nmanux; Kipienko B.T. — anani3 nanux, penaryBanus; Ky3b-
MiHellb A.A. — aHani3 nanux; [Nanin A.B., [Ienectok O.P. —
penaryBaHHsI CTaTTi.
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Irritable bowel syndrome and functional constipation:
therapeutic nutrition options for disorders of gut-brain interaction

Abstract. Disorders of gut-brain interaction (DGBI), including
irritable bowel syndrome and functional constipation, are common
conditions with an estimated global prevalence of 4.1 and 11.7 %,
respectively. Most patients identify food as the primary trigger
of their symptoms, making dietary interventions the cornerstone
of DGBI management. This article reviews current dietary ap-
proaches in DGBI. General healthy diet advice, such as guidelines
issued by the National Institute for Health and Care Excellence and
the British Dietetic Association, serves as a first-line therapy. The
low-FODMAP diet (LFD), in turn, is used as a second-line strategy
for patients with persistent symptoms. The role of dietary fiber is also
examined, with psyllium being the only supplement to demonstrate
consistent clinical efficacy in irritable bowel syndrome. LFD follows
a structured three-phase protocol encompassing a restriction phase,

reintroduction, and dietary personalization. Meta-analyses confirm
its superiority over other dietary interventions in reducing general
symptoms, abdominal pain, and bloating. Long-term studies indicate
that 57—67 % of patients achieve sustained symptom relief when
adhering to a personalized LFD over a period of 6—12 months. It
should be emphasized that such dietary interventions require gui-
dance from a qualified dietitian, and that an individualized approach
is key to achieving lasting therapeutic outcomes. The purpose was to
review and summarize current evidence on the effectiveness of medi-
cal nutrition therapy in common disorders of gut-brain interaction,
particularly irritable bowel syndrome and functional constipation.
Keywords: disorders of gut-brain interaction; irritable bo-
wel syndrome; functional constipation; dietary interventions;
low-FODMAP diet
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TACTPOEHTEPOAOI'IA

OpUriHOAbHI AOCAIAYKEHHS
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lloaoabchbk Bon.B.", [oaoabcekmii Bac.B.", Measeaoscbka H.B.2, OcayaeHko C.B.°
T Aep>KaBHQ yCTAHOBA «BCeyKPQIHCHKMM LIEHTP MQATEPUHCTBA TQ AUTUHCTBA
HauioHanbHOI akaaeMii MeanyHx HAyK YkpQiHn», M. Knis, YkpaiHa
2 Mpesunais HauioHaAbHOI akaaemii MeAmndHMX HAYK YKpQiHu, M. Kuis, YkpaiHa
3 HauioHanbHm meamdHu yHisepcuteT imeHi O.O. boromonbLst, M. Kuis, YkpaiHa

facTpoiHTecTUHAABHI npossn COVID-19
Y XXIHOK 3 @HAOMETPIO3OM:
npocneKkTusHe ob6cepBaLlinHe
KOropTtHe AOCAIAXKEeHHS

Pe3tome. AktyanbHictb. XiHKu 3 €HEOMETPIO30M MOXYTb MAaTU MifBULLEHW pusuK Tpmusanoro COVID-19, og-
Hak KJiHIYHI gaHi Wo[o nepcucTeHyii racTpoiHTecTuHaabHux cumntomis niciiss COVID-19 y yiei rpynv obMexeHi,
LL{O YCKaAHIOE MICNAIHPEKLIVIHE BEAEHHS Ta MaHyBaHHs CriocTepexeHHsi. MeTa pocnipg)XeHHs: oyiHUTY rocTpi
Ta TpuBani LWyHKoBO-kuULLKOBI posiBu COVID-19 y XIiHOK 3 eHAOMETPIO30M MOPIBHSIHO 3 KOHTPOJIbHOK rPyIoro,
a TaKoX BU3Ha4YNTVN chakTopu pyusnky po3sBuTky Tpmsasoro COVID-19 3i CTiVikuMu racTpoiHTeCTUHATbHUMM CUMIT-
Tomamu. MaTtepianu ta mertogu. [NpoBefeHo NpocrnekTMBHe obcepBaliviHe KOropTHe AOCTIXEHHS 3a y4acTro
100 xiHok BikoM 18—45 pokiB: 50 3 Xipypri4HO MigTBEpIKeHNM abo KIliHIHHO BepuikoBaHUM eH[OMETPIO30M
1a 50 6e3 eHgomeTpiody, nigiopaHux 3a BIKOM. YCi y4acHuui nepeHecn 1abopaTopHO MNiATBEPIKEHY IHDEKUio
SARS-CoV-2 npotsirom ocTaHHix wwectu micayis. OuiHoBamm roctpi i NepcucTyroYi LLTyHKOBO-KULLIKOBI CUMIITO-
mu (GSRS), rinekonorivHi nposisu, ncmxidyHui ctaH (HADS). [NoBTopHI ouiHku 34ivicHoBanm Yepe3 3 1a 6 MicsuiB.
Pe3synbratn. XKiHku 3 eHAOMETPIO30M Masiv iCTOTHO BULLY HaCTOTY roCTPUX racTPOIHTECTUHAIIbHUX CUMITOMIB
nig yac COVID-19 (76,6 npotn 62,4 %; p = 0,013), 30kpema 34y 115 XumBoTta (56,3 npotn 36,0 %) Ta 607110 B XUBOTI
(45,3 npotn 25,6 %). Yepes Tpu micaui nicns iHgikysaHHs Tpusanmii COVID-19 crioctepirascs y 42,2 % XIHOK 3 eH-
LOMETPIo30M MopiBHAHO 3 25,6 % y KOHTposbHIv rpyni (RR = 1,65, p = 0,005), a nepcucTyroYi LWTYyHKOBO-KULLIKOBI
cumnrommu — y 35,2 npotu 17,6 % BignosigHo (p = 0,001). Takox y rpyni eHBoMeTpio3y HacTile hikcysanm no-
ripLueHHs gucmeHopei (27,3 npotn 9,6 %) Ta Ta3oBoro 6omo (21,9 npotn 6,4 %). Y 6aratoghakTopHivi NOricTUHHIv
mopgesni eHAOMETPIO3 3annLuaBcsi He3aeXHUM npeamukTopom Tpusasioro COVID-19 i3 racTpoiHTecTuHabHUMMN
cumnromamm (OR =2,12; p < 0,01) nopsig 3 HAsIBHICTIO CUHAPOMY MOJPA3HEHOrO KULLEYHMKA, = 3 FOCTPUMM LLJTYH-
KOBO-KULLIKOBUMY CUMITOMaMm, TPUBOIOK Ta [ENpPeECi€ro, ToAi K BakumHaLis mana 3axucHuii egpekt (OR = 0,78;
p = 0,035). BucHoBku. OTpuMaHi pe3yrnbtati CBig4arts, WO eHAOMETPIO3 3HA4YHO MigBULLYE PUSUK SK FOCTPUX, TaK
i TPMBanMX LLYHKOBO-KULLIKOBUX yCKnaaHeHs nicrs COVID-19. HeobxigHi yinecrnpsimoBaHi cTpaterii MOHITOPUHry
Ta NPogiNakTUKu, BKITIOYHO 3 BaKYMHALIEND Ta paHHIM BUSIBIIEHHSAM CTIVIKUX CUMITOMIB.

Knto4voBi cnoBa: eHgometpios; Tpusammii COVID-19; LLyHKOBO-KULLIKOBI CUMITTOMM, BereTatmBHa AUCYHKLIS;
3ana’sieHHsi; Ta3oBui 6iflb; XIiHOYe 3[40pPOB’s

Bctyn

EnpomeTpios, sikuit Bpaxae mpubausHo 10 % kiHok
PENpPOAYKTUBHOTO BiKY, YaCTO CYNPOBOIXKYETHCS LLITYH-
koBo-kuiikoBumu (LK) nposiBamu. 3a naHumu cro-
CTEPEXHUX AOCHIIXKEHb, LIYHKOBO-KUIIKOBI CKapru y
JKiHOK 3 €HIOMETPiO30M TPATUISIIOTHCSI YaCTO Ta MOXYThb

BapiloBaTH y IIMPOKUX MeXaxX 3ajJeXHO Bil BUOIpKHU Ta
KpuUTepiiB oliHku. HalimommpeHimmmMu € 3ayTTs1/MeTeo-
pu3M, abmoMiHaJIbHUIM Oib, 3am0p a0o miapes, iMImepaTuB-
Hi TO3UBM Ta BiIUYTTS HETTOBHOT'O BUITIOPOXKHEHHS [2—4].
BaxiuBo, 110 11i CHMIITOMHU YacTO BUHUKAIOTh HE3aJIeXKHO
Bill ypaXkeHb KMIIIEYHUKA, IO CBIIUYUTH MPO MOTEHUIITHY
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KOMOPOIiTHICTh MixXK €HIOMETPiOo30M i CHHIPOMOM IOApa3-
HeHoro kuteyHuka (CITK). [MTomupenicts niarHo3y CITK
cepel MalliEHTOK 3 €HIOMETPiO30M CTAHOBUTH Bil 6 10
12 % [1—4]. ITaTodizionoriyHi MexaHi3Mu, 1110 TTOB’SI3y-
IOTh €HIOMETPiO3 i3 IIYHKOBO-KMIIKOBUMU CUMIITOMAa-
MU, BKJIIOYAIOTh XPOHIUHE 3alajJieHHs 3 BUBUILHEHHSIM
MpocTarjaHIuHIB, 1110 BIUIMBA€E HA (PYHKILiI0 KUIIEYHUKA,
iIMYHHY AVCPETYJIALII0 3 aKTUBALIIEI0 TYYHUX KIIITUH, Bic-
LepajbHy TiMepuyTJIUBICTh Ta TOPMOHAJIBHUI BIJINB Ha
MOTOPUKY LILIYHKOBO-KHUIIIKOBOTO TPAaKTy. 3MiHM MiKpO-
0ioMy KHMIIIEYHMKA Ta 3amajbHi MeXaHi3MHU, SIK BUTAETHCS,
BiflirpaloTh BUpilllaJbHy POJb SIK B €eHIOMETPio3i, Tak i B
MOB’SI3aHUX 3 HUM HUTYHKOBO-KUIIKOBUX CUMIITOMaX |1,
2, 4]. Indexuis COVID-19 3a3Buyaii CynmpoBOIXKYETHCS
I K-cummnromamu yepe3 TporrizMm SARS-CoV-2 no uyH-
KOBO-KHUIIIKOBOTO TPAKTY Yepe3 pelieNTOPU aHTiOTEH3UH -
MepeTBOPIOBAILHOTO hepMeHTY 2 (angiotensin-converting
enzyme 2, ACE2), 1o ekcrpecyloThcs Ha eImiTeTiaIbHUX
KJIiTUHAX KuileyHrKa. CUCTeMaTUyYHi OIJISIIM Ta MeTaaHa-
JIi3M CBig4aTh, IO Tif Yyac rocTporo nepediry COVID-19
racTpoiHTECTUHAJIbHI CUMIITOMU € YaCTUMMU, 3 BapiaOesib-
HOIO IMOILIMPEHICTIO 3aJeXXKHO Bill TSKKOCTI Iepebiry ta
IM3aiiHy nocaimkeHHs [6—7]. OgHak y rocriTanaizoBaHUX
MalieHTIB MOMMPEHICTh 3HaUHO BuIa: 59,7 % BinuyBaloTh
IIJTYHKOBO-KHWIITKOBI CUMIITOMM TOPiBHSIHO 3 43,2 % y
KOHTpOJbHUX rpynax 6e3 COVID-19 [5—8]. MexaHizmu,
1110 JIeXXaTh B OCHOBI CUMNITOMIB 3 OOKY IIJTYHKOBO-KUIII-
KOBOro Tpakry, no’sizaHux 3 COVID-19, Bkiouaiots
IpsIMY BipycHY iH(MEKIIiI0 IITYHKOBO-KUIIKOBOIO TPAKTY,
CUCTEMHE 3aIajJieHHsI 3 BUBIJIbHEHHSIM LIMTOKiHiB, 11COi-
03 KHUIlIeYHUKA, MiIBUIIEHY MPOHUKHICTh KUIIEUHUKA Ta
HepOoiHBa3MBHMI MMOTEHIIiaJI, 1110 BIJIMBAE Ha JOPCaTbHUI
BarycHuii komruiekc. PHK SARS-CoV-2 MoxHa BUSBUTH
y 3paskax Kajy npu6iamnsHo y 50 % martieHTiB, 110 miaTBep-
JDKYE YpaskeHHS! IUTYHKOBO-KUIIIKOBOTO TPakTy [2, 5, 6, 8].
OcTaHHi JaHi CBimyaTh PO 3HAYHUI 3B’ 130K MixX €eHIOMe-
TPiO30M i MiZIBUIIIEHOIO CXWJIBHICTIO 10 TPMBAJIOTO Tepediry
COVID-19. XKiHku 3 XipypriuHO MiaATBEPAKEHUM €HAOME-
TPiO30M MalOTh YABIUi BUIIWI PU3UK PO3BUTKY TPUBAIO-
ro nepebdiry COVID-19 (OR = 2,12; 95% A1 1,28—3,51)
MOPIBHSHO 3 XXiHKaMu 0e3 eHmoMeTpio3y. MeTaaHani3u
MiATBEPIXYIOTh 1Liel 3B’S130K, 3 00’€qHAaHUM KoedillieH-
ToM pu3uky 1,41 (95% M1 1,31—1,52) [9—13]. [ToenHaHHS
engoMeTpiosy Ta COVID-19 cTBopioe 0COOGIMBO CKIATHY
CUTYaLlilo 151 HUTYHKOBO-KUIIKOBUX CUMIITOMiB. OOuiBa
3aXBOPIOBAHHSI CYMPOBOIKYIOTHCSI TTOPYIIEHHSIM iMyHHOT
PeryJisilLii, 1110 XapaKTepU3yETbCs aHOMaJIbHUMU iIMyHHUMU
peaKkuisiMy Ta XpOHIYHUM 3arajeHHsIM, SIKi MOXYTb I10-
CWJTIOBATH TSIKKICTh CUMITTOMIB. 3MiHU B MiKpoOiomi Ku-
IIeYHMUKA TOAAIOTh I1Ie OAMH PiBeHb CKJIATHOCTi, OCKIIbKI
eHnomeTpio3 Ta COVID-19 nos’s3aHi 3 11cbio30M KUIIIeU-
HUKa, SKUI MOXe CIPUITU TPUBATi 1UCHYHKIIIT HUTYHKO-
Bo-KuUIIKOBoOro Tpakrty [10, 13]. Lle mepexpelieHHs TaKOX
MOCWIIIOE 3anaibHuil Kackan. [TinBuiieHe 3ananeHHs, ke
CIIOCTEPITa€eThCs IMPU €HAOMETPio3i, MOXe B3aEMOIISTH 3
CUCTEMHUM 3anajeHHsM, cripuurnHeHuM COVID-19, mo
MOTEHIIITHO TMOTipIIy€e KIiHIYHI pe3yabTaTu. K HACTio0K,
JKiHKM 3 €HJIOMETPiO30M YacTO BiZ4yBalOTh OiIbII TpUBaJIi
LIJTYHKOBO-KUIIKOBI cumntoMu micist COVID-19, Bkio-
Yaouy OiJbIl BUCOKUU piBeHb HYIOTHU, OOJIIO0 B KUBOTI,

3IYyTTS XKMBOTA Ta 3aIlOpiB, HiXX XXiHKMA 0€3 IIOTO 3aXBO-
ptoBaHHs [1, 8]. CynyTHi TpuBora i aenpecisi, craHu, sIKi
YacTille 3yCTpivaloThCs B 0Ci0 3 eHIOMETPio30M, IiIe Oib-
11 MiIBUIYIOTh PU3UK PO3BUTKY TpuBasoro COVID-19,
MaliKe MoIBOI0o0YHU 1oro. JJocaimkeHHs MoKa3yloTh, 1110
B 42 % XiHOK 3 eHmoMeTpio3oM po3BuBaeTbess COVID-19,
1110 TPUBAE Oible NBaHAAUSITH THXKHIB MiCIs1 3apakeHHs,
ropiBHsIHO 3 uiie 12 % B KOHTPOJIBHUX Ipynax. Y cepe-
HbOMY BOHU TaKOX IMOBiIOMJISIIOTH PO OAWH TOJATKO-
BUIi JOBTOCTPOKOBMIA CUMIITOM ITOPIiBHSIHO 3 XKiHKaMu 0e3
eHgoMmeTpiosy [1].

VY Ginpuocti po6iT mono tpusasoro COVID-19 y 3a-
TaJIbHIi MTOTTYJISILLIT Ta OKPEMMX MOBITOMJIEHHSIX TIPO TTiABU-
meHuii pusuk tpuBanoro COVID y xkiHOK 3 eHIoMeTpio3oM
JIaHi PO MEPCUCTEHIIIIO TAaCTPOIHTECTUHAIBHIUX CUMIITOMIB
mmiciis COVID-19 came B Wit KITiHIYHIN TPYITi 3aJIAIIAIOTHCS
00MexXeHUMM, a (paKTOPU PU3UKY 3 YpaxyBaHHSIM TSKKOCTI
roctpux HIK-cuMnToMiB Ta CyryTHiIX MCUXOEMOLIMHUX
YMHHUKIB OonucaHi HermoBHO. Hallle mpocrekTuBHe KO-
TOPTHE TOCITIIKEHHS 3aITOBHIOE 1110 TIPOTAJINHY, TTIOPiBHIO-
J0OYM 4acToTy rocTpux i cTilikux LIK-cuMnToMiB y xXiHOK
3 €HJIOMETPio30M Ta 6€3 HbOTO i BU3HAYAIOUM He3aJIeXKHi
npennkTopu TpuBajgoro COVID-19 3i cTiiikumu racTpoiH-
TECTUHATBHUMU MTPOSIBAMU.

Merta aociizKeHHs: BU3HAYUTU TTOLIUPEHICTh i Xapak-
Tep FOCTPUX Ta CTIMKMX TacTPOiHTECTUHAIBHUX CUMIITO-
MiB y 3KiHOK 3 €HIOMETPiO30M ITiCJIsI ITIepeHeceHol iH(eKIil
COVID-19 nopiBHSIHO 3 KOHTPOJIBHOIO I'PYIIOI0 6€3 eHI10-
METpio3y, a TAaKOX imeHTU(IKyBaTh He3aaeXKHi IIPEIUKTOPU
tpuBasioro COVID-19 3i cTilikumu racTpoiHTeCTUHAIbHU-
MU TIPOSIBAMU.

MarTepiaAu Ta meToamn

Lle TpocIIeKTUBHE OTJISII0BE KOTOPTHE MOCITIIKEHHST
3 BiAINOBIAHOIO KOHTPOJbHOIO Ipymolo. 1o ckiaamxy nocii-
JOKYBaHOI TPYTTU BXOIATD XXiHKM PETIPOAYKTUBHOTO BiKy, a
came BikoMm 18—45 pokiB, sIKi MPOTSITOM OCTaHHIX HIECTU
MiCS11iB mepeHecau JabopaTOpHO MiATBEepIKeHY iH(peK-
uito COVID-19, 3natHi Hagatu iHQopMOBaHy 3roay Ta
3aIIOBHUTU aHKETU MOBOIO AOCHiakeHHs. ['pyna xXiHoK
3 €HIOMETPiO30M CKJIAMAETHCS 3 KiHOK 3 XipypriqyHoO -
TBEPAKEHUM EHIOMETPiIO30M (3a TOMOMOTOI0 JIaITapOCKO-
11i1) a00 KJIiHIYHUM AiarHO30M Ha OCHOBI yJIbTPa3BYKOBOTO
TMOCJIIKeHHSI 3 TUTIOBUMM pesyiabTatraMu. Bepudikarris
€HIOMETPio3y: MiarHO3 BBaXkKaju MiATBEPIKEHUM 3a Ha-
sBHoOCTi (1) xipypriuHoi Bepudikaiii (Jamapockorrisi/Ti-
croJoris) abo (2) TUIOBUX JNaHMUX Bizyauizailii (TpaHcBa-
rinanpHe Y3/1/MPT) 3rinHo 3 cyyacHUM AiarHOCTUYHUM
MigXxoI0M, 3a IKOTO Bizyallizallisl € KJIH040BOIO JIJAHKOMO, a
JIAITapoCKOITis peKOMeHI0BaHa MepeBaXkHO 32 HETaTUBHUX
pe3ysibTaTiB Bidyadnisallii Ta/abo Hee(eKTUBHOCTI eMITi-
pu4HOro JikyBaHH. JliarHOCTUYHUM MiIXid y3roaxXeHo
3 pekomenpauismu ESHRE (2022). KonTpoabHa rpyma
CKJIAJIa€ThCA 3 XiHOK BiAIOBigHOrO BiKy (* 2 poku) 6e3
eHIOoMeTpio3y Ta 0e3 icTopii ab0 KIIHIYHMUX Migo3p Ha I
3axBoproBaHHS. Kputepii BUKIIIOUEHHSI OXOTLIIOIOTD T10-
TOUYHY BariTHiCTh a00 rOAyBaHHS TPYIIIO, 1iaTHOCTOBaHE
3arajbHe 3aXBOPIOBaHHSI KMIIEYHUKA, TaKe SIK XBOpoba
Kpona a6o Bupa3koBuUii KOJIT, aKTUBHE 3JI0SIKiCHE HOBO-
YTBOPEHHS a00 JIIKyBaHHSI paKy IMPOTITOM OCTaHHIX IT’SITH
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POKiB, 3HAUHUI MCUXIYHUI po3Jaa, 10 MeperIKoIKae
HaJaHHIO 3roau abo y4yacTi, MonepeaHsl ToTalbHa ricTep-
€KTOMisl 3 IBOOIYHOIO CAIbIIIHTOO(OPEKTOMIEIO Ta HEMOX-
JINBICTh MPOUTHU TTOAAIBIIT OOCTEKEHHS.

PospaxyHok po3Mipy BuOipku 0a3yeThcs Ha jJiTepa-
TYPHUX JaHUX, SIKi BKa3ylOTh HA MOLIUPEHICTh TPUBAJIOTO
COVID-19 y xxiHOK 3 eHIOoMeTpio3oM Ha piBHi 42 % mo-
PiBHSHO 3 12 % y KOHTPOJIBHOI IPyIH (BiTHOIIEHHS II1aH-
ciB 2,12), a Takox Ha nowmupeHicts HIK-cumnTomis mpu
tpuBaniomy COVID-19 Ha piBHi 35,2 % y rpymi 3 eHIOMe-
Tpio3om mipotu 17,6 % y KOHTpOJBHIi Tpymi. 3 onIsimy Ha
JBOCTOPOHHIH piBeHb 3HauyiocTi 0,05, motyxHicts 80 %
Ta 3 ypaxyBaHHSIM 15% BTpaTH IIpy OJATBIIIOMY CITOCTEepe-
JKEHHI 3ariaHoBaHa BUGipKa ckiananacs 3 50 XiHOK y TpyIti
3 eHmoMeTpio3oM Ta 50 y KOHTPOJIbHIl IPYIIi, 110 3araJioM
craHoBuUTH 100 yyacHUIIb.

IIpouenypu mociimkeHHS BKIIOYAIU KOMIIJIEKCHY
OILIIHKY 3arajlbHOro CTaHy Ha MOMEHT BKJIFOUEHHSI B J10-
CIIIKeHHSI, Mif yac sIKoi 30upanucs aeMmorpadiuHi (BiK,
piBeHb ocBiTH, podecis), anTpornomerpuaHi (IMT) mani
Ta aHaMHe3 ([iarHo3 Ta cTajis eHJAOMEeTpPio3y, CYMyTHi 3a-
XBOpIOBaHHS, Jiiku). [Hdopmartist, mos’sizana 3 COVID-19,
BKJIIOYAJa yac iHdikyBaHHS, TSKKiCTh mepediry, rocmi-
Taji3allilo Ta cTaTyc BakKuMHallii. ['iHeKojoriyHa oliHKa
BKJIIOYAJIa BUSHAYEHHSI BUPAXXEHOCTI TMCMEHOpEi, TucC-
napeyHii Ta Ta30BOro 00J110 3a Bi3yaJbHOIO aHAJIOTOBOIO
mkanoio (BAIILI). YuacHuii mocmimKeHHs 3aII0BHIOBAINA
AHKETY WKaJIU OLiHKM LIJIYHKOBO-KUIIKOBUX CUMIITO-
MmiB (Gastrointestinal Symptom Rating Scale, GSRS) [14],
MPOXOAWJIM CKPUHIHT TICUXiYHOTO 3M0POB’sI 32 IOITOMOT'0I0
rocImiTajabHOI IKanu TpuBoru Ta nemnpecii (Hospital Anxiety
and Depression Scale, HADS) [15]. Yepe3 3 micsiii nmpoBo-
NMJIach MOBHA MOBTOPHA OLliHKA, BKIIIOYAI0UM aHKETYBaHHS
(GSRS, HADS), peectpailiro HasIBHOCTI TiHEKOJOTIIHIX
cumntomiB. Uepes 6 MicsliB Oysia mpoBeaeHa OCTaTOUYHA
KOMILJIEKCHA OIIiHKa, sIKa BiITBOpIOBaia BCi 0a30Bi IMOKa3-
HUKU. 30ip TaHUX MPOBOAMBCS 3 BUKOPUCTAHHSIM TIEpEBi-
PEeHUX aHKET, 110 3alI0BHIOBAJIMCh OCOOMCTO XKiHKaMu, Ta
MEIUYHUX 3aIMCiB, 1110 MepeBipsUIMCh Ha HasIBHICTh JieTa-
neit mono COVID-19 ta rocmitanizartiii.

OCHOBHHUM pe3yJIbTaTOM € MOIIMPEHICTh CTINKUX
LIJIYHKOBO-KUIIIKOBUX CUMIITOMIB uepe3 3 Micsui rmicis
3apaxeHHss COVID-19 y xiHOK 3 eHIOMeTPio30M MOpiB-
HSTHO 3 BiIMOBiTHOI KOHTPOJILHOIO rpymoro. CTiliKi HutyH-
KOBO-KHUIIIKOBI CUMIITOMY BU3HAYAIOThCS SIK HassBHICTh
MpUHANMHI OMHOTO CUMIITOMY CePeIHbOI 00 TSKKOL pop-
MM, 1110 miaTBepaKyeThes 6anom 3a GSRS 4 a6o Bule 3a
7-0aJbHOIO IIKAJIOI0, IKUI TPUBA€E MPUHANMHI 12 TUKHIB
MiclIs HeraTUBHOTO pe3ysbTaty TecTy Ha COVID-19. Jlo

BTOPUHHUX PE3yJIbTaTiB HaJeXXaTh MOLIMPEHICTD i TIXK-
KiCTh KOHKPETHUX IIUIYHKOBO-KHIIIKOBUX CUMIITOMIB, Ta-
KMX SIK OiJIb y XXUBOTI, 30yTTS XKMUBOTA, HYOOTa, Aiapes Ta
3arop; MOMpPeHicTh cuHApoMy TpuBasioro COVID-19,
110 BUBHAYAETHCS NMPUHAUMHI OAHUM CUMIITOMOM, SIKUIA
30epira€Tbes IMPOTITroM 12 THXKHIB a00 JOBIIIE; TTOTipIIeH-
HSI CUMIITOMIB, IMOB’SI3aHUX 3 €HIOMETPiO30M, BKJIIOUa-
09 JUCMEHOPEIO Ta Oiib Y Ta30Bill HiISHII; BUSIBICHHS
(hakTOpPiB pUBUKY PO3BUTKY CTIIKMX CUMIITOMIB IILTYHKO-
BO-KHUIIIKOBOTO TPAKTY.

Buznauennsa tpusamoro COVID-19: TpuBanuii (post-
COVID-19) ctan BU3Hayalu SIK HassBHICTb CUMIITOMIB,
110 30epiraroTbcs 00 BUHMKAIOTH ITiCJIs TOCTPOI iHDeKIii,
TPUBAIOTh > 12 TUXKHIB i HE TTOSICHIOIOTHCS aJIbTePHATUB-
HUM JliarHo30M. Bu3HaueHHSs y3roiKeHo 3 KJIIiHIYHUM BU-
3HaueHHsIM BOO3 (Delphi consensus, 2021) Ta minxogom
NICE mono po3MexyBaHHSI CUMOTOMIB 4—12 TUXHIB i
> 12 TUXKHIB.

JudepeHuiaabHa olliHKa MEPCUCTYIOUMX CUMIITOMIB: Y
BCiX yJyacHMIIb 30Mpalii aHaMHe3 CYIYTHiX 3aXBOPIOBAaHb i
MEIMKAaMEHTIB; 3a HassBHOCTI ‘alarm symptoms’ abo 03HaK
3aMajibHOTO 3aXBOPIOBAHHSI KUILIEUHMKA/IHIIIOT OPraHHO1
I1aToJIOTil YYaCHUIIi He BKIIOYAIUCS (KPUTEePii BUKJITFOUCH-
Hs1) a00 HaIpaBIISLIUCS Ha TMpodinbHe o0cTexkeHHs. s
racTpOiHTECTUHAIBLHUX CKapT 0IaTKOBO BPaXOBYBaJIM Ha-
sIBHiCTb Bxe BcTaHoBjeHOoro CIIK Ta iHIIMX XpOHIYHUX
CTaHiB.

CTaTUCTUYHUI aHaIi3 BKJIIOYaB OMUCOBY CTATUCTUKY,
ne Oe3nepepBHi 3MiHHI IMOJaHi y BUTJISIAI CepeaHiX 3HaUeHb
3i CTaHAAPTHUMM BigXUJIEHHSIMU a00 MediaHaMU 3 MiX-
KBapTWJILHUMMU Aialla30HaMM, a KaTeropiajabHi 3MiHHI — ¥
BUTJISAI 4acToT i BincoTkiB. [TOpiBHSIHHS Ipyn TTPOBEACHO
3a IOMIOMOIOI0 KPpUTEPilo Xi-KBaapaT abo TOUHOIO KpUTe-
piro Dimrepa A1s1 KaTeropiaabHUX 3MIHHUX i t-KpUTEPito
abo kpuTepito MaHHa — YiTHi 1151 6e3repepBHUX 3MiIHHUX
3aJIeXKHO Bim cuTyarii. st BUSIBIEHHSI He3aJIeXKHUX TIpe-
nukTopiB TpuBajioro COVID-19 i3 nu1lyHKOBO-KUIIIKOBUMU
CUMIITOMaMM BUKOPHUCTAaHO OaraTodakTOpHY JIOTiCTUYHY
perpeciro.

KanaunatHi 3MiHHi 1151 6araTo(akTopHOI JIOTICTUYHOT
perpecii BUSHAYaJIM @ priori HA TIACTaBi KJIiHIYHOI 3HAYYy-
mocTi (eHmomeTpios, CITK, tsekkictb rocrpux HIK-cumm-
TOMIB, BaKILIMHAIIis) Ta BKJIIOYaIUd MOKA3HUKHU, aCOLIii0-
BaHi 3 KiHIIEBOIO TOYKOIO B OTHO(AKTOPHOMY aHai3i mpu
p < 0,10; KinbKicTh NpeAUKTOPIiB OOMEXKYBAIU BiIMOBIIHO
IO Yucsia ToAil, 1100 YHUKHYTH MepeHaBYaHHS MOIENI.
Amnani3 BuxxuBaHocTi Kammana — Meepa 3actocoBaHUi
IIJIS1 OLLIHKY Yacy 10 3HUKHEHHS CUMIITOMIB, a aHaJTi3 TijI-
rpyn npoBelneHMii BinnmoBinHo no Tsxkocti COVID-19,

Tabnmysi 1 — Yactora BUABJIEHHS rOCTPUX CUMITTOMIB 3 60KY LUJTYHKOBO-KULLUKOBOIO TPAaKTy
nig 4ac COVID-19 y o6¢cTexeHux XiHokK, %

Fpynu o6CcTeXeHux XiHOK
CUMNTOMM 3 6OKY LLTYHKOBO-KMLLIKOBOIO TPaKTy - p
3 eHOoOMeTpio3oM KOHTpOJibHa
Byab-AKi CMMNTOMM 3 6OKY LLTYHKOBO-KULLKOBOMO TPaKTy 76,6 62,4 0,013
30yTTa X1BOTa/METEOPU3M 56,3 36,0 < 0,01
Binb y XnBoTI 45,3 25,6 < 0,01
IMnepaTrBHUA NO3MB J0 Aedbekauii (YpreHTHICTb) 27,3 12,0 < 0,01
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CcTaTyCy BaKILIMHAIIil Ta cTamii eHImoMeTpio3y. 3HaYeHHS
p < 0,05 BBaxkayiocst CTaTUCTUYHO 3HAUYIIUM. JloCITimKeH-
Hs BIOIOBiTa€e CyBOPUM €TUYHUM CTaHOApTaM, BKJIIOYa-
IO CXBaJICHHSI KOMITETOM i3 Oi0€TUKHM Ta JIEOHTOJIOTIT
(mpotokoi Ne 2 Bim 14.03.2025 p. cxBajeHO €TUUHUM KO-
miTeToM HallioHanbHOrO 1IEHTPY OXOPOHU MaTEpPUHCTBA
it nutuHceTBa (KuiB)), mucbMoBY iH(OpMOBaHY 3rofy BCix
YYaCHUKIB, a TAKOX 3aXMCT JaHUX i KOHQiIeHIINHICTh
BiATOBIAHO A0 BiAMOBIAHMX MiCLIEBUX HOPMATUBHMX aKTiB.
JocnimkeHHsI BAKOHAHO BiMOBIAHO A0 MPUHLMITIB ['eb-
CiHCBHKOI IeKJTapalrii.

PesyAbTaTH

PesynbraTi foCaiIKeHHS YaCTOTH BUSIBACHHS TOCTPUX
CUMIITOMIB 3 OOKY ITYHKOBO-KUIIIKOBOTO TPAKTY ITiIl Yac
COVID-19 y o6¢cTexkeHuX XKiHOK IToJgaHi B Ta0II. 1.

KiHkM 3 eHZOMeTpio30M Maii 3HAYHO BUIIY YacTOTY
BUSIBJICHHSI IIUTYHKOBO-KUIITKOBUX CUMITTOMIB ITifl 4ac ro-
crporo nepebiry COVID-19: 76,6 % noBimoMuiu mpo Oyb-
SIKi IIUIYHKOBO-KMIIKOBI CUMIITTOMU MOPiBHSIHO 3 62,4 %
y KOHTpOJbHIM rpymi (p = 0,013). Haii6inbimn BupaxeHi
BIIMiHHOCTI criocTepirajiucst y BUIajakax 3ayTTs XXK1UBOTa,/
MeteopusMmy (56,3 ipotu 36,0 %), 60710 B KUBOTI (45,3
rnpotu 25,6 %) Ta TepMiHOBOI ITOTPeOU Y BUIIOPOXKHEHHI
(27,3 mpotu 12,0 %).

Pesynbratu nOCaimKeHHsT YaCTOTH BUSIBJIEHHST CUMIITO-
MiB 3 OOKY IITYHKOBO-KHIIIKOBOTO TPAKTY Ta IMOITUPEHOCTI
tpuBajsioro COVID-19 B o6¢cTexkeHUX KiHOK uepe3 3 Micsiiti
micis iHdikyBaHHS momaHi B Ta0I. 2.

Yepes 3 Mmicaui nicasa iHpikyBaHHS 42,2 % XiHOK
3 €HJOMETPio30M BiAIOBigald KpUTEPisIM TpUBaJIO-
ro COVID-19 nopiBHsiHO 3 25,6 % y KOHTPOJIbHIi Ipyrti
(RR = 1,65, p=0,005). YacTtoTa mepcUCTEHIIil CHMIITOMIB
3 OOKY IIITYHKOBO-KUIIKOBOTO TPAKTY 3aJIMIIATaCh 3HAUHO
TMiABUILIEHOIO B TPYITi XiHOK 3 eHIoMeTpio3oM (35,2 mpotu
17,6 %; p = 0,001). Pe3yabrati DOCTiIKEHHST HAsSIBHOCTI
TiHEKOJIOTIYHUX CUMIITOMIB Y OOCTEXXEHMX KiHOK ITiCJIsT
nepeHeceHoro COVID-19 nonani B Ta6u1. 3.

VY XiHOK 3 eHAZOMEeTpio30M micisa iHGiKyBaHHSI
COVID-19 criocrepiranocst 3HauHe MOTipIIEHHS TUCMe-
Hopei (27,3 nportu 9,6 %, p < 0,001) Ta TazoBoro 6o
(21,9 mpotn 6,4 %, p < 0,001).

BaratodakTtopHa Moaenb — MPEeIUKTOPU TPUBAJIOTO
COVID-19 i3 cumntTomamu 3 60Ky IUTYHKOBO-KHIIIKOBOTO
TpakTy — rojaHa B TabJ1. 4.

O6roBopeHHs

3HA4YHO IMiABUIIEHUN piBEeHb IITYHKOBO-KHUIIKOBUX
MIPOSIBIB Y KiHOK 3 €HIOMETPiO30M il Yac TOCTPOTO Mepe-
6iry COVID-19 Bino6paxae dyHnaMmeHTanbHi BiTMiHHOCTI
B IMYHITeTi CIM30BOi O0OJIOHKH Ta CIIPUNHSITIMBOCTI 10
BipYyCiB MiX IIi€f0 TOMYJISIIEI0 Ta KOHTPOJIBHOIO IPYMOIO.
ITommpeHicTh OyAb-SIKUX HITYHKOBO-KUIIKOBUX CUMIITO-
MiB y TTAIIIEHTOK 3 €HIOMETPio30M, 10 CTAaHOBUTH 76,6 %
MOPiBHSIHO 3 62,4 % y KOHTPOJbHIN I'pyMi, MiIKpeCIIoe
3HAYHMI KOMIUIeKCHUH edekT. LIsT po30ikHicTh 3yMOBIIe-
Ha MeXxaHi3MaMu, 1110 06a3yI0ThCsl Ha AEKiJIbKOX B3aEMO-
moB’s13aHux nursixax. SARS-CoV-2 mae npsiMy 31aTHICTh

Ta6smysi 2 — MowmpeHicte TpuBanoro COVID-19 Ta yacToTa racTpoiHTecTUHasIbHUX CUMITTOMIB
4epes 3 micsayi nicns iHikyBaHHs, %

Fpynu o6CcTeXEeHUX XKiHOK 7
MoKa3HUK Py CTaTUCTUYHMIA
3 eHgoMeTpPio3oM KOHTpOSbHa pesynbrar
MowwpeHicTb Tpmeanoro COVID-19 42,2 25,6 RR = 1,65, p = 0,005
CumnToMM 3 6OKY LLTYHKOBO-KULLIKOBOrO TPaKTy 35,2 17,6 p = 0,001

TMpumitkn: gnsa 6iHapHUX KiHUeBUX TOHOK HaBe[eHo BigHocHuu pu3uk (RR) 3 95% [l sk mipy acouiayii y npocnek-
TUBHIV KOropTi; Ans1 y3rogXeHocTi nogaHHs RR HaBegeHo [J1s1 KOXKHOI KiHL|eBOi TOYKMU.

Ta6smysi 3 — MposiBY riHeKONIOriYHNX CUMITTOMIB Y O6CTEXEHUX XKIHOK nicsis nepeHeceHoro COVID-19, %

. L. Fpynu o6CcTeXXeHUX XiHoK
FiHeKkonoriyHi cumnTomm - o]
3 eHQOMEeTPio30M KOHTPOJIbHa
MoripLueHHss cumMnToMiB AUCMEHopei 27,3 9,6 < 0,001
MoripLueHHsa cMMmnTomiB Ta30BOro 60710 21,9 6,4 < 0,001

Ta6bnuuys 4 — lNMpeankTopun Tpmusasnoro COVID-19 i3 cumnTomamu 3 60Ky LUJTYHKOBO-KULLIKOBOIO TPaKTy
(6ararogpakTopHa mogeib)

Moka3Huk CKOP"(;%BaH"ﬁ 95% [l o]
EngomeTpios 2,12 1,28-3,51 < 0,01
HasisHuin CMK 2,15 1,22-3,80 < 0,01
= 3 rocTpi CMMNTOMK 3 BOKY LLITYHKOBO-KULLKOBOIO TPaKTy 2,65 1,50-4,70 < 0,001
TpUBOXHICTb 2,08 1,20-3,61 < 0,01
Oenpecis 2,02 1,14-3,59 < 0,05
BakuwmHauist npotn COVID-19 0,78 0,62-0,97 0,035
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iH(hiKyBaTU TKAHWHU NUTYHKOBO-KUIIIKOBOTO TPAKTYy 3aB-
NSIKY TiaBUIIEHii ekcrpecii petientopiB ACE2 B emiteni-
aJIbHUX KJIITMHAX KUIIIEYHUKA Ta €eHIOMETpii (TKaHMHaX,
110 MAlOTh OCOOIMBE 3HAYSCHHS IJIST 3KiHOK 3 €HIIOMETPio-
30M). Ilicist iHdikyBaHHS BipyC BUKJIMKAE MPSIME TTOIIKO-
TKEHHS eTliTelialbHUX KJIITUH i JIOKali3yeThecs B lamina
propria KuIleYHuKa, 110 MPU3BOAUTD 10 aKTUBallii iH(piIb-
tpanii CD8" T-kmitun. g imyHHa iHQIIbTpalis €
MPOKCUMAaJIbHUM MeXaHi3MOM 0araTbOX TOCTPUX CUMIITO-
MiB IIJTYHKOBO-KHUIIKOBOT'O TPaKTYy, BKIIOYAIOUN 3IyTTSI
JKMBOTA i Oi1b Y XXMBOTi, TPUYOMY TilepakTUBallisi BHY-
TPilllHbOEITITeNiaTbHUX JTIM(MOLIUTIB CIIPUSIE 3aIlaJeHHIO
CJIN30BOi 000JIOHKM i TiABUIIIEHHIO IPOHUKHOCTI KUY -
Huka [16—19]. XKiHKM 3 eHIOMETpio30M ITepedyBarOTh y
CTaHi MiIBUIIIEHOTO CUCTEMHOTO Ta MiCILIEBOTO 3aIajeHHS,
1o yckiagHIoe roctpy martosorito COVID-19. Ennome-
TPio3 MepeBakHO XapaKTePU3YETHCS MOPYIIEHHSIM Pery-
JISIii BUpOOJICHHS TTpo3anaibHUX IIUTOKIHIB, BKJIIOYAI0UYN
TNF-a, IL-6, IL-8 ta IL-1p. Ili HUTOKiHM CTBOPIOIOTH
CMIPUATIMBE 3aMabHe CepeloBUIIE, STKe MiICUITIOE BPOI-
JKEeHY IMyHHY BiINIOBiIb Ha BipycHY iHBa3ito. Kpim Toro, y
JKiHOK 3 €HIIOMETPiIO30M CITOCTEPIraeThcsl TOKYMEHTATbHO
ninTBepIKeHa iMyHHa AUChYHKILIS, 1110 XapaKTepU3YEThb-
cs1 3MiHeHOo10 akTuBHicTIO NK-KJIiTUH, 3MEHIIIEHHSIM I10-
nyasiii peryasiTopHux T-KJIITUH Ta MOPYUIEHHSIM MeXa-
Hi3MiB iMyYHHOI ToJepaHTHocTi. Taka iMyHHa
IUCPETyYJIsilis, IMOBIpHO, MOSICHIOE, YOMY ITAlliEHTKU 3
€HJOMETPIO30M Majlid HaIMipHY CUMITOMATUKY 3 OOKY
IIITYHKOBO-KHUIITKOBOTO TPAaKTy, 30KpeMa 31yTTs KUBOTa/
meteopusM (56,3 npotu 36,0 %) Ta 6iab y kuBoTi (45,3
rnpotu 25,6 %), 1110 3a3BUUail KOPEJIIOE 3 3alaJCHHSIM KM~
mevyHuka ta nucbiozom [20—23]. [linBuieHa TepMiHO-
BicTb nedekaliii y maiieHTok 3 eHmoMeTpio3om (27,3 mpo-
™ 12,0 %) cBiguuTh MpO MOpYHIEHHS IiTiCHOCTI
KHUILKOBOTO 6ap’epa. XKiHKU 3 eHIOMETPiO30M IEMOHCTPY-
I0Th 0a30BM 11C0Oi03, IO XapaKTepU3yETHCS 3MiHAMU
MiKpOOi0JIOTIYHOTO CKJIaay, SIKi MOXYTb CIIPUSITU TTOCU-
JICHHIO IIUTYHKOBO-KHUIIKOBUX yckiagHeHb COVID-19.
Indexuis SARS-CoV-2 mie Ginbine nmocuitoe nucbios,
3MiHIOIOUM CKJIaA 3aXMCHUX OaKTepiaJIbHUX MOIMYJsLilt i
HOPYILIYIOYM ILiJTiCHICTh IMUIbHUX 3 €qHaHb. Lle aBuime
«IMPOHUKHOCTI KUIIIEYHUKa» TO3BOJISIE TPAHCIOKALlil0 OaK-
TepiaJbHUX JIIOIIOJicaxapuIiB i BIpyCHUX KOMITOHEHTIB,
MOCUTIOIOUN CUCTeMHe 3amnajieHHs [24—26]. BimHocHMit
pu3ukK po3BUTKy TpuBasioro COVID-19 y nmauieHTOoK 3
eHIoMeTpio30M, 1110 B 1,65 pasa repeBHIIyE HOPMY, CBill-
YUTh PO 3HAYHY BPa3JMUBICTh 1O MOCTTOCTPUX YCKIIAI-
HeHb. Yepes Tpu Micsii 42,2 % nalieHToK 3 eHIOMETPio-
30M NpoTH 25,6 % y KOHTPOJBHI Ipymi BigmoBigamu
kputepissm Tpuasioro COVID-19, npuuomy cTiiiki cumm-
TOMU 3 OOKY LIJTYHKOBO-KHUIIIKOBOTO TPaKTy CIOCTepira-
aucs 'y 35,2 nporu 17,6 % BianmoBigHO — 151 Pi3HULIS 10~
TpeOye nmertajibHoro mnosicHeHHs. Ilatodizionoris
TpuBajoro COVID-19 3anuiaeTbcst HEIOCTATHLO BUBYE-
HOIO, aJie HOBI TaHi BKa3ylOTh Ha HAasIBHICTb CTIMKUX Bipy-
cHux KoMImoHeHTiB SARS-CoV-2 abo iHTaKTHOTO Bipycy,
1110 TIepeOyBa€ B 3aXUILEHUX OiITHKAX TKAHUH, BKJIIOYaI0-
YU HUTYHKOBO-KUIIKOBUM TpakT. 2KiHKHM 3 eHIOMETPio30M
MOXYTh MaTU TPUBAJLy BipyCHY MEPCUCTEHIIiI0 yepe3 Oa-
30BY iIMyHHY IMCGYHKIIIIO Ta 3HUKEHY 30aTHICTh IO ITOB-

HOTO BHUBEICHHS Bipycy. Takuil CTiKMI aHTUTEHHUNA
BILIMB IiATPUMYE XPOHIUHY 3aMajibHy aKTUBAlLilo, 1110 Xa-
pPaKTEepU3YETHCS MiABUILIEHUM PiBHEM Ipo3anajbHUX L1 -
TOKiHiB, BKIIOUHO 3 TNF-a, IL-6 Ta IL-8, axi miarpumy-
I0Th CUMITOMATUKY IIJTYHKOBO-KUIIKOBOIO TPaKTy
[27—-29]. TpuBanuit COVID-19 nemoHcTpy€e maTonoTivyHi
0O3Haku TpoMbo3amnajaeHHs, 110 XapaKTepPU3yEThCS CTiil-
KOIO €HIOTEeIiaIbHOIO0 IMC(PYHKII€EI0, YTBOPECHHSIM Mi-
KPOTPOMOIB Ta MiABUILEHUM BUPOOJIEHHSIM HEUTPODiTb-
Hux no3akiaituHHuX nactok (HIIII, abo NET). 2Kinku 3
€HJIOMETPIO30M, 1110 XapaKTepU3yEThCS TTOCUICHUM aHTio-
IreHEe30M Ta CYAMHHUMU aHOMAaJTisIMHM, MOXYTb OyTH OCO-
0JIMBO CIIPUITHSTIIMBUMU /10 €HIOTEJiOMNaTii, MoB’s13aHOi 3
COVID-19. PesynbTyloua MiKpocyauHHa AUCHYHKILIS
noripirye nepdysio KUIIeYHNKA Ta IOPyIIye 6ap’epHy
¢GyHKIIiI0, IO MPU3BOAUTH A0 MOCTIMHUX CUMIITOMIB 3
OOKY HUTYHKOBO-KMIIIKOBOTO TPAKTY, BKIIOUYAIOUM 30YTTS
KMBOTa, MOpYIIeHHs Aedekalii Ta mepionnyuHi 6011 B XKu-
BoTi [28, 30—32]. HoBi naHi cBiguaTh mpo Te, 1mo SARS-
CoV-2 Bpaxkae OJyKaloUMii HEPB, BUKJIMKAIOUHN MPSIMY
perutikauito Bipycy B KJIiTHHaX OJyKaro4yoro raHriis, mo
CYIIPOBOIXYEThCS iHDIIbTpaLi€lo 3amanbHUX KITUH. L5
BereTaTMBHA TUCOYHKILisSI TPOSIBISIETHCSI Y BUTJISILI TTOPY-
LIEHHS CUMMATUKO-TIapaCUMITIaTUYHOTO OaslaHCy, 1110 T0-
CUJIIOE MOPYIIEHHSI MOTOPUKHU IITYHKOBO-KUIIIKOBOTO
TPaKTy Ta TilepuyTIMBIiCTh BHYTPIIlIHiX opraHiB. 2KiHKu 3
€H/IOMETPIiO30M YacTO JAEMOHCTPYIOTh MOPYIIEHHS Bere-
TaTUBHOI (PYHKIIi yepe3 XpOHIYHUU Oinb Ta aHOMAaJIi iH-
HepBallii Ta3a, 110 pOOUTH 1110 TPYITy HACeJIeHHST 0COOIMBO
Bpa3JIMBOIO 0 AMC(YHKIIii BereTaTMBHOI HEPBOBOI CUCTE-
M, cripuunHeHoi COVID-19, gka cripusie 30epexXeHHI0
IUCOYHKIIT HITYHKOBO-KUIIIKOBOTO TpakTy [33—37]. Bu-
paxeHe noripiieHHs nucMeHopei (27,3 npotu 9,6 %) ta
TazoBoro 6oio (21,9 nmpotn 6,4 %) y MMalieHTOK 3 eHI0Me-
Tpio3oMm micis iHdikyBaHHS COVID-19 cBiguuth npo
MpsiMe 3arOCTPEHHS 3anajeHHs eHAO0METpis yepe3 MHO-
KMHHI MexaHi3mu. CtaTeBi TOpPMOHU, 30KpeMa eCTPOIeH,
peryiamioTh K exkcrpecito peuentopiB SARS-CoV-2
(ACE2 ta TMPRSS?2), Tak i iHTeHCUBHICTb iIMYHHOI Bis-
nosiai. [Hdekuis COVID-19 Moxe MOpyUIMTH eCTPOreH-
HUIi CUTHAJIbHUI 1UISIX 200 BUKJIMKATH TUMYACOBU TiTo-
roHaJauM3M 4Yepe3 MpSIMUK BIJIUB Ha SIEUHUKU abo
€HJIOKPUHHY CUCTEMY, 3MEHIIYIOUM 3aXUCHI MPOTU3aTalb-
Hi (YHKIIii eCTpOoTeHy Ta BUKJIMKAIOYM TTOCUJIEH] Mpo3a-
najbHi peakiii. Ile ropmoHaibHe MOpyIIeHHS ITepeBaKHO
IMOCUJIIOE €HIOMETPiO3HE 3allajieHHsI, 110 TOSICHIOE He-
MpoNopliiiHe MOripIIeHHsSI TMCMEHOPE] Ta Ta30BOT0 00110
[38—41]. ErmoMeTpio3 cynpoBOMXKYETHCS ITATOJIOTIiYHOIO
IIJIBHICTIO HEPBOBUX BOJIOKOH i Helipo3amaJbHUMHU 3Mi-
HaMM B €KTOINIYHMUX ypaxkeHHsaX. CUCTEeMHe Ta MiclieBe
HeliposananeHHs, cipuunHeHe COVID-19, onocepenko-
BaHEe aKTMBALli€l0 MiKPOIJIii Ta MiIBUILEHUM BUPOOJIEHHSIM
HelpoTpodiuHNX (PaKTOPiB, TAKKUX SIK HENPOTPODITHMIA
akTtop, o noxoauts 3 Mo3Ky (BDNF), itmoBipHO, mif-
CUJIIOE OOJIbOBI CUTHAIM €HIOMETpis. 30ir 6a30BOro Heii-
po3amnajeHHs Mpu eHI0OMEeTPio3i 3 HaKJIaJeHUMU Helipo-
3anmaibHUMU 3MiHaMu, cnpuunHeHumu COVID-19,
MMOSICHIOE MacIITabu 3aroCTpeHHs Ta3oBoro oouio [21, 23,
42—44]. baratoakTopHa MOJeJ]ib BUSIBUJIA €HIOMETPio3
SIK He3aJIeXKHU TTPOrHOCTUYHMI (hakTOp (CKOpUTOBaHE
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OR = 2,12) nmopsx 3 icaytounm panime CITK (OR = 2,15),
TpbOMa a0o0 Oisibllle TOCTPUMU CUMIITOMaMHU 3 OOKY LIJTYH-
KOBO-KuIIKOBoTro Tpakty (OR = 2,65), TpuBoroiwo
(OR =2,08) ta nenpeciero (OR = 2,02), 1110 B CyKYITHOCTI
BU3HAYa€ Bpa3auBUil KIiHIYHUI peHoTun. CUIbHUM 3B 51~
30K Mixx HasgsBHUM CITK ta rpuBanium COVID-19 i3 cummn-
tomamu LIKT Binobpaxkae cribHi TeHEeTUYHi Ta iMyHO-
Joriudi ocHoBu. HemaBHi gocmimkeHHs acomialiil y Mexkax
TEHOMY BUSIBUIN MTePEKPUBAHHS JIOKYCiB CIIPUMHSITIMBO-
cTi Ta GiojoriyHuX HUIgXiB Mix TsokkicTio COVID-19 Ta
CIIK, 1o ¢BimuuTh IIpo Te, Mo 0codu 3 0a30BOIO IVC-
(bYHKIIi€10 IITYHKOBO-KUIIIKOBOTO Oap’epa Ta Bicliepajib-
HOI0 IMYHHOIO JUCPETYJISIIEI0 CTUKAIOTHCS 3 MiIBUILIEHUM
pusukoM 1nipu 3apaxeHHi SARS-CoV-2. Engometpios, sik
i CIIK, cympoBomXyeTbcs nucbio3oM, nucyHKIIi€O
Oap’epa Ta BicliepaJIbHOO TiMEPUYyTIUBICTIO, 1110 POOUTH
€HJIOMETPi03 aHAJOTiYHUM (haKTOPOM PU3UKY IS TIOCTiH-
deKIinHNX QYHKIIOHATBHUX PO3JIaliB IIYHKOBO-KUIII-
KOBOTO TpakTy [25, 45—47]. He3anexxHuii 3B’s130K TPUBO-
ru (OR = 2,08) ta mempecii (OR = 2,02) 3 Hacimigkamu
TpuBasioro COVID-19 Ta cumntTomMmaMu 3 60Ky HUTYHKO-
BO-KMIIIKOBOTO TPAaKTy BiloOpaXae IBOHAIPABICHY JMUC-
(YHKIIiI0 OCi «KUIIEYHUK — MO30K — iMyHHa CUCTEMa».
MikpobioTa KuIIeYHMKa BIUIMBA€E HA HACTPili Yepe3 BUPO-
OJIeHHST HelipoMeniaTopiB i KOPOTKOJAHIIOTOBUX XKUPHUX
KMCJIOT, TO/i SIK TICUXOJIOTiUHUI CTpeC i TpuBOra Imocuiaio-
IOTh IPOHUKHICTh KUIIIEYHUKA i CIIPUSIIOTH T1COio3y uepe3
aKTHBALlil0 CUMITATUYHOI HEPBOBOI CUCTEMU Ta 3MiHY CUT-
HaJi3alii rimorajzamMo-rinodizapHo-HaTIHUPKOBOI OCi.
KiHKM 3 eHAOMETpPio30M CTpaxkKaaloTh Bil MiABUILEHOTO
PiBHSI TPUBOXKXHOCTI Ta AeIpecii, 4aCTKOBO CIIPUIMHEHUX
XpOHiYHUM OoJieM Ta Heiipo3anaieHHssM. COVID-19, mo
HaKJIaJa€ThCS Ha 110 TICUXOHEPOiMYHOJIOTIYHY TUCpery-
JISIIIII0, CTBOPIOE imeaabHi YMOBU TSI CTIMKUX TaCTPOiHTEe-
CTMHAJIbHUX CUMMTOMIB Yepe3 YCKIaaHEeHY TUCPYHKIIiIO
KUIIKOBOTO Oap’epa Ta aucbios [21—23, 44, 48, 49]. Pizke
MiABUILEHHS] PU3UKY TIPU > 3 TOCTPUX CUMIITOMAX 3 OOKY
LIITYHKOBO-KUIIKOBOTO TpakTy (OR = 2,65) cBiguuTh IMpo
Te, 1110 TOCTpe BipyCcHE HaBaHTaXXEHHS, iIHTEHCUBHICTb
ypaxkeHHsI CIM30BO1 000JOHKM Ta TSKKiCTh AUCOi03y BU-
3HAYalOTh TPAEKTOPiI0 PO3BUTKY XPOHIYHOTO 3aXBOPIOBAH -
Hs1. [1alieHT 3 MHOXKMHHUMMU FOCTPUMM TTPOSIBAMU 3 OOKY
IIUIYHKOBO-KHIIIKOBOTO TPaKTy, HMOBipHO, 3a3HaJIN Oib-
IIIOTO YpaxKeHHSI EITiTei10 KAIIIEYHUKA, OiJTbIII BUPAXXEeHO-
ro n1ucOio3y Ta CUJBHIIIOI aKTUBALIil 3alajeHHs ITia Jyac
roctpoi ¢a3u — (pakTopiB, SIKi MependavaloTh HEIOCTATHE
3aro€HHSI CJIM30BOI 000JOHKM Ta CTiliKe HU3bKOIIOPOTroBe
3arajeHHs i 9yac omyKaHHs. 3aXUCHUI e(PeKT BaKIIMHA-
uii mporu COVID-19 (OR =0,78; p = 0,035) y3romxyerb-
Cs1 3 HAKOMMMYEHUMU JAHUMM TPO Te, 110 MOoTepeaHs BakK-
LIWHALLiSI iICTOTHO 3HUXXYE PU3UK PO3BUTKY TPUBAIOIO
COVID-19. 3okpema, BakLMHallisi CTBOPIOE MillHi MOy~
nanii B- i T-xomitTiH mam’sTi, SKi BUKJIMKAIOTh IIBUAKY Ta
KOHTPOJIbOBaHY iMyHHY BillIOBib Ha BipyCHE 3apakeHHS,
3armo0irarouy HaIMipHil aKTHUBALIil BPOIKEHOIO IMYHITETY
Ta 3MEHIIYIOYM MOWIMPEHHS 1 TIEPCUCTEHIIiI0 Bipycy.
Y KOHTEKCTi eHAOMeTpio3y BaKIMHAaIlisl, iMOBipHO,
MOM’SIKIIIYE CYKYITHUI pU3UK, 3aro0iraloun HaaMipHOMY
MOCUJIEHHIO 3aMnajeHHs, IKe BiIOyBa€ThCs Y HEBAKIIMHO-
BaHUX 0Ci0 3 IMyHHOIO guUcperyJsuieto [50—55].

OoOmexenHs nociaimkerasa. OMHOIEHTPOBUI IW3alH i
BiTHOCHO HEBEJIMKHUI po3Mip BUOIpKH MOXKYTb OOMEXYBaTU
y3araJbHEeHHsI pe3yIbTaTiB; CAMOOIIIHKA CUMIITOMIB MOXe
CYITPOBOIXYBATUCS iH(DOPMAITITHUM 3MIllIEHHSIM; MOXKJIIBE
3aJIMIIIKOBE 3MilllyBaHHSI, 30KpeMa yepe3 HeolliHeHi (ak-
Topu (xapuyBaHHs, 6a30Bi ¢yHKiioHanbHi LIIK-po3nanu,
pizHi mtamu SARS-CoV-2).

MaiibyTHi mOCiIKeHHs ITOBUHHI OyTH CIIPSIMOBaHi
Ha 3’gCyBaHHS crieUMMIYHNUX iIMyHOJIOTIYHUX (DEHOTHUIB,
IO ITOB’SI3YI0OTh €HAOMETPiO3 i3 TSIKKMMM HacaidKaMu
COVID-19, Ha BUBYEHHS TOTO, UM crielndivHi 1Is1 eHI0-
METPio3y 03HAKM 3arajeHHs A03BOJISIIOTh MPOTHO3YBATU
po3BuToK TpuBasioro COVID-19, a TakoX Ha TOCTiIKEHHS
TOT0, Y1 MOXYTb iMyHOMOYJTIIOIOYi Teparlii, CIpsIMOBaHi Ha
eHmoMeTpio3 (Taki sK iHrioitopym TNF-a abo 1iipoBe Bia-
HOBJICHHSI MiKpOOioMY), MOJIMIIIUTH Pe3yIbTaTh TPUBAJIOTO
COVID-19 y uiit nonynsiuii. Kpim Toro, BaxivBe 3HaU€HHS
IIJIsI pO3pOOKM TepareBTUYHUX CTpaTeriil, OpiEHTOBAaHUX
Ha KOHKPETHY CTaTh, MA€ BUBYEHHS MEXaHi3MiB BILUIMBY
crateBUX TOopMOHiB Ha maroreHe3 SARS-CoV-2 ta po3Bu-
ToK TpuBasoro COVID-19 y XiHOK 3 penpoayKTUBHUMU
3axBopioBaHHSIMU. CHIIBHUIM 3aXMCHUI e()eKT BaKIIMHALIIL B
LIif Bpa3JIMBiil rpyITi HaCeJIEHHS MiIKPECTI0€ HaA3BUYaHy
BaXXJTMBICTh MAaKCUMAJIBHOTO MiZIBUILIEHHS PiBHS BaKIIMHA-
1Ii1 cepen XKiHOK 3 eHIOMETPio30M Ta iHIIUMHU XPOHIYTHUMU
3aMajJlbHUMHU 3aXBOPIOBAHHSIMU.

BCHOBKM

1. 2KiHK1 3 eHIOMeTpio30M XapaKTepU3yIOThCS BUIIIOIO
MOIIMPEHICTIO Ta OiBIIOK BUPAXKEHICTIO TACTPOIHTECTH -
HaJIbHUX CUMIITOMIB Mia yac roctporo repediry COVID-19
MOPIBHSIHO 3 KOHTPOJIBHOIO I'PYTIOI0, 8 TAKOX IMiJIBUILIEHOIO
YaCcTOTOIO iX MEePCUCTEHLIIT uepe3 3 Micsili micist iHpiKyBaH-
Hs (35,2 ipotu 17,6 %; p = 0,001), 110 CyIIpOBOIKYETHCS
BMIII010 TIoIMpeHicTio TpuBajioro COVID-19 (42,2 npotu
25,6 %; RR = 1,65; p=0,005).

2. Y Mexax MpocCrneKTUBHOTO KOTOPTHOTO aHali3y eH-
IIOMEeTpio3 ineHTU(diKOBAHO K He3aJdeXKHUN MPEeaAUKTOP
tpuBasioro COVID-19 3i cTiiikumMu racTpoiHTeCTUHAIb-
Humu nposisamu (OR = 2,12; p < 0,01) nopsiz i3 HasiBHic-
TIO CUHAPOMY TOJIPAa3HEHOTO KUIIIEYHUKA, > 3 TOCTPUMU
racTpOiHTECTUHAJbHUMM CUMIITOMAMM Ta MICUXOEMOILIiii-
HUMHU YMHHUKAMU, TOJi IK BaKIIMHAIliS acCOILIFOEThCS 3i
sHmkeHHIM pu3uKy (OR = 0,78; p = 0,035).

3. OTpumMaHi pe3yabTaTh BU3HAYAIOTh €HIOMETPio3 SIK
KJIiHIYHO 3HAYYIIMii (pakTOp pr3UKy (hOPMYBaHHSI CTIMKMUX
racTpoiHTeCTUHAIbHUX cuMnToMmiB miciast COVID-19 Tta
OOI'PYHTOBYIOTh HEOOXiOHICTh pU3UK-CTPAaTU(IKOBAHOTO
MiIXOMy A0 CIIOCTEPEKEHHS 1€l KaTeropii mali€HTOK.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTH PO BiICYTHICTh
KOHQJIIKTY iHTepeciB Ta BlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBII JAHOI CTATTI.

Indopmanis npo dinancysanns. @inaHcysanHs 3 Jlep-
KaBHOTrO O10mKeTy YKpainu. CtaTTsa € pparMeHTOM ILjIa-
HOBO1 HayKOBO-A0CIiIHOI poOoTH [epKaBHOI yCTaHO-
BU «BceykpaiHCbKUIA LIEHTP MAaTepUHCTBA Ta IUTUHCTBA
HauionanbHoi akagemii MeqnuHUX HaykK YKpaiHu» «Jlo-
CJIIIUTHU CTaH PeNpOAYKTUBHOIO 300POB’s XKiHOK, 1110 Tepe-
HECJIM KOpOHaBipycHe iH(iKyBaHHS, 3 ypaxyBaHHSIM YMOB
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BOEHHOTI'O CTaHy B YKpaiHi» (HOMep JepKaBHOI peecTparil
01240004002, mmdp remu H.20.00.03.25, npukiamgHa, Tep-
MiH BukoHaHHs 2025—2027 pp., KepiBHUK — 3aBigyBad
BinmisieHHs1 mpo0JieM 310pOB’sT XKiHOK (PepPTUIILHOTO BiKY,
IOKTOP MeIMYHUX HayK, Iipodecop Bac.B. [lomoabchkuii.

Buecok aBtopiB. [Tononbcbkuit Bon.B. — dopmynio-
BaHHSI METU POOOTH, MPOBENECHHS €KCIIEPUMEHTATbHUX
TMOCJTiIKEeHb, aHaTi3 OTPUMAaHUX JaHUX Ta iX CTATUCTUYIHA
o0poo6ka; IMogonbchkuii Bac.B. — KoHuemnuis ta nu3aiiH
IOCHiIKeHHs, 30ip JaHUX, aHaIi3 Ta iHTepIIpeTallis ga-
HUX, HallMCaHHS CTaTTi, peJaryBaHHs CTaTTi, OCTATOUHE
3aTBepIkKeHHs cTaTTi; MeaBenoBcbka H.B. — minGip Jsite-
paTypHUX KepeJT 3a TeMOIO pOOOTH, YIacTh Y MPOBENCHHI
eKCTepUMEHTATbHUX JOCTiKEHb, HAITUCAHHST TEKCTY CTaT-
Ti, popmymoBaHHs BUCHOBKIB; Ocaynenko C.B. — anami3
JIiITepaTypHUX JIKEPEJT 32 TEMOIO pOOOTH.
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Gastrointestinal manifestations of COVID-19 in women with endometriosis:
a prospective observational cohort study

Abstract. Background. Women with endometriosis may be at
increased risk of long COVID-19; however, clinical data on the
persistence of gastrointestinal symptoms after COVID-19 in this
group are limited, complicating post-infection management and
follow-up planning. The purpose of the study was to assess acute and
prolonged gastrointestinal manifestations of COVID-19 in women
with endometriosis compared to the control group, as well as to
determine risk factors for the development of long COVID-19 with
persistent gastrointestinal symptoms. Materials and methods. A pro-
spective observational cohort study was conducted with the partici-
pation of 100 women aged 18—45 years: 50 with surgically confirmed
or clinically verified endometriosis and 50 without endometriosis,
selected by age. All participants had a laboratory-confirmed SARS-
CoV-2 infection within the past six months. Acute and persistent
gastrointestinal symptoms (according to the Gastrointestinal Symp-
tom Rating Scale), gynecological manifestations, mental status
(according to the Hospital Anxiety and Depression Scale) were as-
sessed. Repeated tests were carried out after 3 and 6 months. Results.
Women with endometriosis had a significantly higher incidence of
acute gastrointestinal symptoms during COVID-19 (76.6 vs. 62.4 %;

p = 0.013), including bloating (56.3 vs. 36.0 %) and abdominal pain
(45.3 vs. 25.6 %). Three months after infection, long COVID-19
was observed in 42.2 % of women with endometriosis compared to
25.6 % in the control group (RR = 1.65; p = 0.005), and persistent
gastrointestinal symptoms were detected in 35.2 vs. 17.6 %, respec-
tively (p = 0.001). Also, in the endometriosis group, worsening of
dysmenorrhea (27.3 vs. 9.6 %) and pelvic pain (21.9 vs. 6.4 %) were
more often recorded. In the multivariate logistic model, endome-
triosis remained an independent predictor of long COVID-19 with
gastrointestinal symptoms (OR = 2.12; p < 0.01), along with the
presence of irritable bowel syndrome, > 3 acute gastrointestinal
symptoms, anxiety, and depression, while vaccination had a protec-
tive effect (OR = 0.78; p = 0.035). Conclusions. The findings show
that endometriosis significantly increases the risk of both acute and
long-term gastrointestinal complications after COVID-19. Targeted
monitoring and prevention strategies are needed, including vaccina-
tion and early detection of persistent symptoms.

Keywords: endometriosis; long COVID-19; gastrointestinal symp-
toms; autonomic dysfunction; inflammation; pelvic pain; women’s
health
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Kopekuia QYHKLIOHOABHUX PO3ACAIB
LUAYHKOBO-KULUKOBOIO TPAKTY
I3 30CTOCYBAHHAM MIHEPOABHOI BOAU
Aqua Mupropoa Detox

Pe3stome. Y crarri nokasaHi peaynstatv OC/AXeHHS €(hbeKTUBHOCTI NiKYBasIbHOro 3aCTOCYBaHHS MiHEpPanbHOI
Bogn Aqua Mupropog Detox y xBopux Ha ¢byHKLIOHasIbHI 3aXBOPOBaHHS TpaBHOI cuctemu. [o [oChigXeHHs
6ys10 3any4eHo 29 XBOpuX Ha QPYyHKUIOHasIbHY racTpOeHTepOsIOriYHy naTosorio. 3acTocyBaHHs MiHepasbHoI
Boau Aqua Mupropog Detox rnpuBoauTb 4O 3MEHLLEHHSI CUMITOMATUKN Y XBOPUX Ha (OYHKLIOHAIbHY ANCHEnCito:
cepefHivi 6an eniractpasbHoro 6oso 3Hu3uBscs 3 3,33 go 0,67, Hygotn — 3 1,78 go 0,11, neyii — 3 2,44 o
0,22. AHania gaHnx pH-MOHITOpUHry rnokasas Bi4CyTHICTb CyTTEBOro BI/MBY MiHepasbHoi Boan Aqua Mupro-
pon Detox Ha BHYTPILLUHBOLLTYHKOBUW Ta BHYTPILLUHbOCTPABOXIAHWI piBeHb pH. BXxuBaHHA MiHepasibHoi Boau
Yy XBOpuX Ha 6iniapHy ANCYHKLO NpuBeso 4O YCYHEHHS riPpKOTU B POTI Ta HYLOTH, 3MEHLLEHHS 6010 B rpaBo-
My nigpe6ep’i. Pazosuii npuviom MiHepasibHoi Bogn Aqua Mupropog Detox nipu 6iniapHivi aucgyHKUii cripusie
CKOPOYEHHI0 XOBYHOro mixypa: 4epes 10 XBUIUH MiC/Is NpuioMy BOAU CepeHE CKOPOHYEHHS XXOBYHOro Mixypa
craHosusio 17,8 %, Yepes 50 xBurimH — 47,4 %. [Npu ¢hyHKLiIOHanIbHOMY 3aropi crioctepirascsi no3NTUBHWI
BIM/IMB MIHEPAJIbHOI BOAM HA 4acToTy | KOHCUCTEHLiI0 BUMOpoxHeHb y 90,0 % xBopux. MiHeparnbHa Boga Aqua
Mupropon Detox moxe 6yTn pekoMeH[0BaHOK AJ151 NPaKTUHHOrO BUKOPUCTaHHS B JliIKyBaHHI Ta npoginaktuyi
YyHKUIOHaIbHUX XBOPOO OpraHiB TpaBJieHHs.

Knro4oBi cnosa: miHepanbHa Boga Aqua Mupropog Detox; gyHKUioHanbHa gmcnencis; 6iniapHa aucgyHKLs;
QYHKLiIOHaIbHWI 3arop

Bctyn

TIpo6aema (pyHKIIOHAIBHUX 3aXBOPIOBaHb IIJIYH-
KOBO-KHMIIKOBOTO TPaKTy 3aJMINAETHCS BaXKJIWBOIO Ta
aKTyaJbHOIO B CyyacHiil racTpoeHTepoJiorii. 3rigHo 3
IV Pumcokumu kpurepisgmu (2016 poky) icHYIOTH pe-
KOMeH 1allii o0 HampsIMiB AiaTHOCTUKHU Ta JiKyBaHHS
MNali€eHTiB 3 LMMU 3axBopioBaHHIMU [1]. OaHak, monpu
YCITiX¥ cyvyacHOI Teparii pyHKIioOHaJIbHUX XBOPOO, y Ya-
CTUHU XBOPUX €(peKTUBHICTh Tepallil 3a/IMIIAETHCS HEO0-
CTaTHBHOIO. TOMY ITOCTIHO BiZOyBa€THCSI MOILIYK HOBUX
HaMpsIMKiB JIiIKyBaHHSI 3a3HayeHoi rmatosorii. OcobimBo
BaXXJIMBUM € 3aCTOCYBAHHS TepareBTUUYHOTO BILJIUBY,
CTIIPSIMOBAHOTO HAa YTPUMaHHS peMicii, 3MeHIlIeHHS Jac-
TOTH Ta TSKKOCTI peluauBiB [2]. 3 orIsiay Ha 1ie 1iKaBUM
€ PO3TJIsi MOXJIUBOCTI 3aCTOCYBAaHHSI MiHEpaJIbHUX BOJI

(MB) y Teparmii (yHKITiOHaJILHUX 3aXBOPIOBaHb IIJTYyH-
KOBO-KHUIIIKOBOTO TpakTy [3].

3aBOsgKy KOMILJIEKCHOMY cKiany MB 3maTHi mistu
Ha pi3Hi JaHKM IaTOJOriyHoro mnpoiecy. BoHu MoxyThb
BUKOPHMCTOBYBATHUCS B KOMOiHAIIii 3 ¢hapMaKOJIOTiYHUMU
3acobaMu. B okpeMux BUMagKax BOHM MOXYTh MaTH ca-
MOCTIilfHe JiKyBajbHe 3HaueHHs. JIikyBajibHa Ais MUTHUX
MB nsist TpaBHOI cucTeMM — 1ie CKJIaAHUI OaraTtoJjiaH-
KOBMIA MPOLIEC, IO CKJIANAETHCS 3 TTOEAHAHHS MiCLIEBUX
i 3araJJbHUX MEXaHi3MiB, MiAMOPSIAKOBAHUX 3arajJbHUM
3akoHOMipHOCcTSM [4]. [Tpu nipuitoMi Bcepeauny nis MB
IMOYMHAETHCS BXE B POTOBill MOPOXKHMHI, TPUBAE B HUXK-
YuX Bifjaisax — HITYHKY, KMIIEYHUKY — i 3aKiHYYEThCS
ITiCJII TOBHOTO BCMOKTYBaHHS BOAM Ta ii €IeMEHTIB Yy KU-
IIEYHUKY.
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I1pu xBopoOGax TpaBneHHs it MB cknamaetnca 3 me-
KiIbKOX (baKTOpiB, cepel SIKMX MPOBITHUMU € BIUIUB Ha
MOTOPHO-€BaKyaTOpHY (PYHKIIiI0 IIJTYHKOBO-KUIIIKOBOTO
TpakTy Ta BIUIMB Ha pH cepenoBuina, y sikomy BinOyBaroTh-
csl TIpoliecy TpaBiaeHHs [5].

3 ornsay Ha 11e ocoOIMBUIA iHTepec BUkankae MB
Aqua Mupropon Detox. MB Mae 36aaHcoBaHUii KaTiOH-
HUI Ta aHIOHHUM CKJIad: KaTioHU — HaTpiit + kamii 1100—
2000 mr/mn, MarHiii < 50 Mr/71, KanbLiid < 50 Mr/J1; aHioHT —
cynbdatu 200—300 mr/n, xmopuan 1400—2200 mr/m,
rinpokap6oHatu 300—450 mr/n. Minepanizauis MB Aqua
Mupropon Detox cranoButh 3000—5000 mr/m.

MB Aqua Mupropon Detox peKoMeHI0BaHO BXUBaTU
B TaKMX BUMAIKAX:

— crpara — 3a0e3Ieuye IBUIKY TiapaTaililo, 10rIoMa-
rarouyu BiZHOBUTU BOAHUI OajaHC i 3MEHIIUTU BiIUyTTs
3HEBOJHEHHS;

— OTPYEHHSI — CIIpUSIE BUBEICHHIO TOKCUHIB 3 Op-
ra”iamy, DiATPUMYIOYM MOTro MPUPOIHI AeTOKCUKAIliMHi
MpoliecH;

— TocTpi KUIIKOBI iH(eKIIii Ta Aiapest — 3AaTHICTh BOAU
OiATpUMyBaTU MiHepaJIbHMI OaJlaHC TOIOMAara€e OpraHi3my
CIPABJISITUCS 3 BTPATOIO PilMH i BiZHOBJIIOBATU €JIEKTPO-
JIITHUIA OayaHc;

— IHTOKCHKAallisl OpraHi3My — ONTUMaJIbHUI OajiaHC
MiHepaJjiB COpHUsI€ MOJIMILIEHHIO MPUPOIHUX AETOKCUKA-
LifHUX TIpOLIeCiB, JOTIOMAara€e opraHi3my e(eKTUBHIIIIe BU-
BOJWTH TOKCUHM Ta 3MEHIIIYE HABAHTAXKEHHS Ha MEYiHKY i
HUPKU, IETOKC-BOJA MATPUMYE OOMiH pe4OBUH, 110 CIIPU-
sI€ BITHOBJIEHHIO OpPraHi3My MicJsl iIHTOKCUKAILIl;

— npobJyieMu 3 HUPKAMU — PeTyJIsIpHE CIIOXWBAHHS
BOJIM CTIPUSIE MiATPUMILI HOPMaJIbHOI (inbTpaltii, 1010~
Maralouyu 3MEHIIUTU HAKOMTMYEHHS IIKiJUTMBUX PEYOBUH;

— TIpO0JIeMU 3 TIEUiHKOIO — IETOKC-e(PEKT CIIPUSIE TI0-
JIETIIIEHHIO HaBaHTaXKEHHS Ha TMEeUiHKYy, sKa aKTUBHO 3aii-
Ma€eThCsl BUBEIEHHIM TOKCHHIB [6].

3rigHo 3 jJaHuMu MeauuHoro (6aJbHeoJIOr iYHOT0) BUC-
HOBKY Bin 13 motoro 2024 poky, BugaHoro JIHII «Ykpain-
CbKHI1 HAyKOBO-IOCiIHUI IHCTUTYT peabiniTaliii Ta Kypop-
tojorii MO3 YkpaiHnu», npuitom ycepeauHy JiKyBaJlbHOI
MiHepaiabHOi Bomu Detox (Aqua Mupropom) Moxe OyTH pe-
KOMEHJIOBAaHUIA: TIPU CTaHaX, 1110 CYNPOBOIXKYIOThCS IETi/I-
paTali€lo Ta iIHTOKCHKAIIi€I0 OpraHi3My BHACIIIOK 3HAYHIX
(iznyHMX HaBaHTaXeHb, CIIEKH, aJIKOTOJIbHOI iIHTOKCHUKAIIIl,
OTPYEHHS, Aiapei, TOCTPUX KUIIKOBUX iH(EKIIi To1Io [6].

3aBasiKM ONMTUMAaJbHOMY 30aJlJaHCOBAaHOMY CKJIAmy
MmikpoenemeHTiB MB Aqua Mupropon Detox edekTuBHO
BUBOJIUTH TOKCUHU, BiTHOBJIIOE Ta MiATPUMYE BOIHO-EJICK-
TPOJIITHUI OajlaHC, TOAA€ EHEPTii Ta MOJMIIIIYE 3araJbHUI
CcTaH opraHi3my moauHu. MB 3anobirae 3HeBOgZHEHHIO,
YCyBa€ CUMIITOMU JeTiipaTallii, oJIerye TpaBJIeHHs, HOp-
MaJtisye niypes.

st kpanoro po3ymiHHsI BIuiiBy M B Ha ¢dyHKITiOHAb-
Hy T1aTOJIOTi10 OpTaHiB TpaBJIeHHSI HEOOXiMHI TiarHOCTUYHI
IOCIIIKEeHHS, 30aTHI KJIiHIYHO Ta iHCTPYMEHTAJIBHO OIli-
HUTH ailo MB.

Merta mocaimKeHHs: OLliHKA €(heKTUBHOCTI JIiKyBab-
HOTO 3aCTOCYBaHHSI MiHepaJIbHOI Bogu Aqua Mupropon
Detox y xBopux Ha (pyHKIIiIOHAJIbHI 3aXBOPIOBAHHSI TPaBHO1
CUCTEMU.

MarTepiaAu Ta meToamn

JocnimkeHHs TpoBeaeHOo y 29 XBopuX Ha (PyHKILiO-
HaJIbHY FaCTPOEHTEPOJIOTiUHY IATOJIOTII0, a came: (DyHKIIi-
oHasibHa aucrerncis (9 mauieHTiB), OiiapHa TUChYHKILIS
(10 mauieHTiB), dpyHkuioHaabHut 3anop (10 maiieHTiB).
byna orpumaHa no6poBinbHa iHoOpMOBaHa 3roja narti-
€HTIB Ha y4acTh Yy JocCHiIkeHHi. JiarHo3 ¢yHKIioHaIb-
HOI nuctmerncii, 6imiapHoi auc@yHKii, GYHKIIIOHATHHOTO
3aropy ctaBuBCS 3rifHo 3 IV PuMcbkuMu KpurtepisiMmu
(2016 p.) [1].

INamientn BxuBaau MB y no3i 200 M1 Tprai Ha 100y 10
Xi mpotsirom 7—8 ni0.

XBOpuM Ha (QYHKILIOHAIBHY AMCIIETICito, OiiapHY nuc-
(byHkitito, byHKIIOHANBHUI 3aMTOp MPOBOAMIACS KITiHIUHA
olliHKa. Yci mauieHTH MOAHS 3alTOBHIOBAIN NIOJEHHUK
KJIiHIYHOT OLIiHKKM. XBOpi Ha (hyHKIIIOHATIbHY TUCTIETCilo
LIOIHS OLIiHIOBAIM 3 CUMIITOMM: OiJib B emiracTpajbHiii
IUISHII, HYOOTY Ta 1eyviro. B ocib 3 6iniapHOoIO mrcdyHK-
1Ii€10 10 yBaru Opaaud 3 CUMIITOMMU: Oijib B IpaBOMY ITif-
pebep’i, HyIOTy Ta TipKOTY B poTi. XBOpi Ha QYHKIIIO-
HaJbHUI 3aM0p OLIiHIOBAIU OiIb y KUILIEYHUKY Ta 3MYTTS
(y 6anax), a TaKOX OKpPEMO IIOJHS BKa3yBaJu YacTOTy Ta
KOHCHUCTEHIIiF0 BUTIOPOXKHEHHSI 3a bpucToabchKoo 1Ka-
Jo10. BupaxkeHicTh CMUMIITOMIB Bin3Havajacsl B Oajax Bil
0 mo 5, ne 0 — BiACYTHICTb CUMINITOMY, 5 — MaKCUMaJbHa
BUPAXKEHICTb CUMIITOMY.

Ilectn mamieHTaMm 3 QYHKIIOHAJIBHOIO OUCIEICIEIO
Ha moyaTky npuiiomy MB npoBoauau BHyTpilIHbOCTpa-
BOXiTHMI Ta BHYTPIIIHbOLLITYHKOBUI pH-MoHiTOpUHT 32
nornomororo cucteMu ZepHr® Reflux Monitoring System
kommanii Diversatek Healthcare (CILIA). [Ins mpoBeneH-
HSI TaHOTO MOHITOPUHTY BUKOPHCTOBYIOThCSI PEECTPATOD
ZepHr Recorder ta criettianbHi pH-30H11. Yci nocaimkeH-
HSI IPOBOIMJIACS HaTIIe. XBOPOMY iHTpaHA3aJIbHO BBOIVIIN
pH-30H#I, SIKMiT po3TallloByBaBCsS TAKUM YMHOM, IO JUC-
TaJbHUI eJIEKTPOJ 3HAXOIUBCS B LIJTYHKY, a IPOKCUMaJTb-
HUII — y HIKHBbOMY Biniii crpaBoxony. LlocekyHau orri-
HioBaBcs piBeHb pH y cTpaBoxomi Ta nutyHKy. JdociaimkeHHs
Oyn0 abo GaraTorogMHHUM (IlIOHAMEHIIe 5 TONUH), abo
00OBMM. Y MiACYMKY OTpuMyBaiu KpuBy pH y cTpaBoxoni
Ta HUTYHKY MPOTITOM HOCHimKeHHs. OLiHoBaBCs BILIUB
MB Aqua Mupropon Detox Ha nunamiky pH. Ilix yac Bxxu-
BaHHgI MB yyacHUKM HaTuCKanu CIielliajJibHy KHOIIKY Ha
peectpaTopi ZepHr Recorder, 1o 0y1o BUIHO Ha MiIcyM-
koBux pH-rpamax y BUrisiai cTpijiku.

VciMm manienTaM 3 OiTiapHOIO TUCHYHKITIEIO TTIPOBOIM -
JIM yAbTpa3ByKoBe gociimkeHHs1 (Y3]1) opraHiB uepeBHOI
MOpOXHUHU Ha amaparti Toshiba Xario (Amownist). I1poBo-
JIWJIOCh CTaHJAPTHE TMOJIiMO3ULIiiHe JOCTiIKEeHHS i3 3a-
CTOCYBaHHSIM JIIHITHUX Ta KOHBEKCHUX MYJIbTUYACTOTHUX
natyukiB 3,51 12,0 MI'u. Ipu oMy BU3HAYaIMCh pO3Mipu
OpraHiB YepeBHOI MOPOKHUHMU, iX eXOCTPYKTypa Ta €XO-
reHHicTb. Yepes HeOOXiMHICTh OLIHKM (PYHKIIIOHAJILHOTO
cTaHy XoBuHoro Mixypa (2KM) V31 npoBonuiiocst He Of1-
HOMOMEHTHO, a B IMHaMilIi: po3Mipu 2KM owiHIOBaInCs 10
BxxuBaHHSI MB Ta yepes 10 Ta 50 XBUJIMH TTiC/IsT BXXKMBaHHS
MB. BinnoBigHO BUpaxoByBaBCs BiICOTOK CKOPOYEHHS
KM Ha 10 Ta 50 xBUJIMHaX.

CTaTUCTUYHUIN aHAaJIi3 pe3yabTaTiB MPOBOAWIN 3 3aCTO-
CYBaHHSIM IIPOrpaMHOTO 3a0e3neueHHs Statistica 6.1.
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Pe3yAbTaTU TO OGrOBOPEHHS

1. Ouinka eeKTUBHOCTI 3aCTOCYBaHHSI MiHEPAJIBLHOI BOIH
Aqua Mupropox Detox y xBopux 3 ¢hyHKIOHAJILHOIO TUCIIETCIEI0

1.1. Iunamika KJIiHiYHMX MPOsBiB GyHKIIOHAIBHOT qUC-
nencii npu BXKUBaHHI MiHepaabHOT Boau Aqua Mupropon
Detox

[ ouinku ecpektuBHOCTI MB Aqua Mupropona Detox
MPOBEIEHO JOCHIIXEHHS Yy 9 XBOpUX Ha (DYHKUIOHAJIbHY
JACTIETICIIO.

Cepe XBOpHX, 3aTy4EHUX 0 TOCITIIKEHHS, OYI10 6 XKi-
HOK Ta 3 yosoBiku. Bik xBopux konuBascs Bin 38 1o 73 po-
KiB, cepenHiii Bik ctaHoBuB (50,33 £ 3,85) poky. [lauientu
BxuBaiu MB Aqua Mupropoa Detox y no3i 200 mut Tpuyi
Ha o0y MpoTsarom 7 mio.

3a OLiHKOIO KJIiHIYHOI KApTUHM Ha TTOYaTKY JIiIKyBaHHS
y 8 39 manieHTiB (88,9 %) BimMiuaBcst OiTb B emiracTpaibHiit
IIISTHII, PUYIOMY Y IBOX TPETUH yYaCHUKIB OiIb OYB BUpa-
>KeHuit (4—5 6aniB 3a mKanowo ouiHku 6oso). [TpudanzHo
3 3 aHs BXuBaHHS MB 6iib moyaB 3MeHIIyBaTucCs. 3 3 qHS
OiJlb MaKCUMaJIbHOT IHTEHCUBHOCTI (5 0ajiiB) BXe He CIo-
cTepirascs y >konHoro nauieHta. Ha 5 neHp 6i1b c1adkoi iH-
TeHcuBHOCTI (1—2 6anm) OyB niie y 5 3 9 xBopux (55,6 %).
Hanpukinui gociimkeHHst uie y 2 xBopux (22,2 %) 6yB
MPUCYTHIM Oib cabkoi iHTeHcuBHOCTI. CepenHiii 6a Bu-
paxeHocTi 60110 3HU3MBCH 3 3,33 (Ha | AeHb JIiKyBaHHS) 10
0,67 (Ha 7 meHb JiKyBaHHS).

VY 7 mamienTiB 3 9 (77,8 %) Ha OYaTKy TOCTiIKCHHS
OyJia HynoTa. IHTeHCUBHICTh HYIOTH B Oajiax OyJa momip-
HOIO: y 2 xBopux — 1 6an,y 1 — 2 6anu, y 4 — 3 6anu. 3 4
JHS BXUBaHHSI M B BizHauanacs mo3uTUBHA KJIiHIYHA TU-
HaMiKa: y Lie#l yac Hy0Ta 3aJIMiiajacs JUIle y 2 Mali€eHTiB
(22,2 %). HanpukiHui mociigKeHHs Juiie B 1 XBOporo
(11,1 %) 3anumanacst HymoTa jerkoro crymess (1 6an).
CepenHiii 6aj BUpaxkKeHOCTi HyIOT! 3HU3UBCA 3 1,78 (Ha
1 nenb aikyBaHHs) 10 0,11 (Ha 7 gAeHb JiKyBaHHSI).

Ileuyis pi3HOI iHTEHCHMBHOCTI B MEPIINIA AeHb Oyaa y 8
3 9 narienTis (88,9 %). [1pnbau3HO 3 3—4 qHS TMOYaIa Cro-
cTepiraTucs IO3UTUBHA IMHAMiKa, Ha 5 IeHb Ievis 3a1u-
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PucyHok 1 — [uHamika Bupa>keHoCTi cCUMITOMIB
y XBOpuX 3 (hyHKLiOHaNIbHOO Aucrerciero nig 4ac
BxuBaHHs MIB Aqua Mupropos Detox

maacs y 4 3 9 nmauienTiB (44,5 %). HanpukiHii teparii y
3 xBopux (33,3 %) 36epiranacs redist: y 1 xsoporo — 3 6aiu,
y 1 — 2 06amu, y I — 1 6an. CepenHiii 6an BUpaxXeHOCTI
HyIOTH 3HU3MBCA 3 2,44 (Ha 1 neHb gikyBaHHs) 10 0,22 (Ha
7 neHb JIiKyBaHHS).

Ha puc. 1 rpadiuHo noka3zaHa quHaMiKa KIiHIYHUX
CUMMTOMIB (pyHKIIiIOHATBbHOI AUCHEICil.

OTxe, aHaJIi3 KJIiHIYHOI CUMIITOMATUKK Ha (POHi JTiKy-
BaHHs MB Aqua Mupropon Detox moka3aB no0Opy nuHa-
MiKy KJIiHIYHUX CUMITOMIB. ¥ cepeqHboMy Ha 3—4 neHb
criocTepirayiocst 3HMKEeHHsT iHTEeHCUBHOCTi CUMIITOMATUKH.
Hanpukinui gikyBanus nuie y 3 (33,3 %) XBopux 3aiu-
manacs nevist, y 2 (22,2 %) — emiractpaJbHUI 6ib, y 1
(11,1 %) — nynora. CepenHiii 6a LIMX CUMIITOMIB 3HU3KB-
cs131,78—3,33 10 0,11-0,67.

1.2. Nocnimxenns 3min pH npu 3acrocyBanni pH-mo-
HITOPUHTY Y XBOpUX HA (hyHKUiOHANBHY Aucnenciio Ha doui
BXKHMBAaHHSA MiHepabHOI Bomu Aqua Mupropon Detox

OmgHUM 3 BaXKJIMBUX ITMTaHb B OLiHII BIiuBy MB Aqua
Mupropona Detox 6yB BruiuB MB Ha KuCIOTHY OPOIYKILitO
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PucyHok 2 — pH-rpama nayieHtku X. 3a 15 XBUJINH
Ao Ta Yepe3s 15 xBununH nicns BxnsaHHs MB Aqua
Mupropopg Detox
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PucyHok 3 — pH-rpama nayieHTku P. 3a 15 XBUIINH
Ao Ta Yyepe3 15 xBununH nicns BxvsaHHa MB Aqua
Mupropopg Detox
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PucyHok 4 — pH-rpama nayieHtku C. 3a 15 xBunuH
A0 Ta Yepe3 15 XBUSINH Nicsisi BXXUBaHHS
MB Aqua Mupropon Detox

(BIIMBAE 4M Hi? SIKIIO BIUIMBAE, TO SIKUM YMHOM?). 3 Li€l0
METOI0 ¥ 6 XBOpMX Ha (DYHKIIIOHATBHY AMCIIETICiIO OYB IPo-
BeleHuit 6araToronnHHU pH-MOHITOpUHT.

Ha puc. 2 nokazana pH-rpama nauientku X. Sk BUgHoO,
npuiiom MB He BrummHyB Ha pH. ¥V mumyHky sk Oynm, Tak
i 3anMIIManMcs Kucii mokasHuku pH. Y cTpaBoxoni i 1o
BXMBaHHS, i mics1 BxkuBaHHSI M B criocTepiranucs emizonn
3akuciaeHHs pH.

Ha puc. 3 naBenmeno pH-rpamy mauieHtku P.
YV mnynky pH mana kuciti 3Ha4eHHS; ITicIsl BXXUBaAHHS
MiHepaJbHOI BOAU CIIOCTEpiraaocsi KOpoTKo4yacHe Iia-
BuilleHHs pH Ha KifbKa XBUJIWH, TiCJIST Y0TO MOKA3HUKU
MOBEPHYJIUCS 10 MOMepeaHiX KuCauX 3HaueHb. PiBeHb
pH y cTtpaBoxoni 3anumaBcs 6e3 CYTTEBUX 3MiH, pee-
CTpYBaJIMCSI TOOJMHOKI €IMi30/1 KMCJIOro ractpoesoda-
reajbHOTro pedaloKcy.

OpHak BincyTHIiCTh sIBHUX 3MiH pH crocrepiranacs He
JIIIe TIpU TinepaluaHux 3HadyeHHsx. Ha puc. 4 mokazaHa
pH-rpama nauienTku C. I B cTpaBoxomi, i B IITYHKY CIIOCTe-
piraynmcs rinoauyaHi 3HayeHHs1. [Ipuiitom M B He Bukinkas
3MiH pH Hi B Kucuii, Hi B Ty>KHUIA OiK.

- Binb
-»- Hypota
=+ [ipkoTa B poTi

BupaxeHicTb cumntomy, 6anm
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PucyHok 6 — [luHamika Bupa>xeHocTi CUMINTOMIB
y XBOpux 3 6iniapHoro aucehyHKLiEro nig Yyac
BxunBaHHs1 MB Aqua Mupropon Detox

PucyHok 5 — pH-rpama nayieHrta C. 3a 15 xsunmH
A0 Ta Yepe3 15 XBUNNH nicnsi BXUBaHHS
MB Aqua Mupropopa Detox

Ha puc. 5 nmoka3zana nuHamika pH nauienrta C. Sk iy
ronepeaHboro namieHTa, pH y crpaBoxomi Ta IITYHKY Ma€
rimoanuaHi 3HaueHHd. [licis BxxuBanust MB kpuBi cTpa-
BOXOJly Ta IIUTYHKa JEIIO BiIXWJIWINCS B KUCIUI OiK, ane
IOTIM MIPUHWIILINA OO MOoIlepeaHix 3HadyeHb. HaBpsam yu 11e
BiIXUJICHHST OYJIO TTOB’s13aHO 3 BXKMBaHHSIM M B, ocKibKu,
sIK BUIHO Ha pH-rpawmi, momioHi 3Minu kpuBoi pH y poro
nalieHTa BigoyBaimcs i 10 BXuBaHHs MB.

Otxe, HaBeneHi pe3yabraTu pH-MOHITOpUHTY CBil-
4yaTh, 110 MPAKTUYHO Y BCiX MallieHTiB BxXuBaHHs MB
Aqua Mupropon Detox icTOTHO He BILUIMBAJO Ha 3MiHU
kuciotHocTi. PiBens pH y cTpaBoxoni Ta nutyHKyY 3a1m-
1IaBCsl MPUOIM3HO TaKUM CaMMM, 1110 I 10 BxXkuBaHHS M B.
[Mpuuomy, ik BunHO 3 HaBeneHux pH-rpam, naHa TeH-
NeHILis criocTepiraiacs sIK MpU TinepanyuaHuX, Tak i mpu
rinmoanuaHuX craHax. | maHuii (pakT MoxKe MaTH IMMO3UTUBHE
3Ha4YeHHS. BigcyTHiCTh BaromMoro BIUIMBY Ha KUCJIOTHY
MPOAYKIlil0 BKa3dye Ha MoBipHUii BauB MB mepeny-
ciM Ha MOTOPMKY TacTpoayodeHaabHOI 30HA. Kpim TOTO,
1151 00CTaBMHA MAa€ MO3UTUBHUIA aCIeKT, SIKUI TMOJISITa€E
B TOMY, 110 MB MoOXe BUKOPUCTOBYBATUCS TPUBATUMU
Kypcamu B JIIKyBaHHI IIIJTYHKOBO-KMIITKOBOI TAaTOJIOTii 6e3
CYTTEBOTIO, iIHKOJIM LIKiJIMBOTO BILUIMBY Ha CTaH CEKPeTOp-
HOT (DYyHKIIT IJTyHKA.

2. Ouinka eheKTMBHOCTI 3aCTOCYBaHHS MiHEPAJIbHOI BOIAU
Aqua Mupropon Detox y xBopux 3 6iniapHoio nuchynkuieio

2.1. JIlunamika KJIiHiYHUX NPosABiB OiaiapHOi muChYHKIIT
TIpY BXKMBaHHI MiHepabHOi Bonu Aqua Mupropoa Detox

Broius MB Aqua Mupropon Detox Ha po0OOTy *KOBU-
HOTO Mixypa OyB olliHeHuit y 10 mauieHTiB 3 GiniapHOIO
TUCHYHKUIEI.

V nocmimkeHHi ImepeBaXkasin XKiHKH: K BiToMo, OiiapHi
MOPYILEHHS YacTille 3ycTpivyaloTbesl caMe y KiHoK. Jlo na-
HOTO JOCJIiKeHHS 0yJ10 3ai1ydyeHo 9 xxiHok Ta 1 yosoBika,
BiK Malli€HTIB KoJuBaBcs Bif 21 mo 61 poky, cepenHiil Bik —
(41,90 £ 4,50) poky. [Tanientn BxxuBasiiu MB y 103i 200 M
TpUYi Ha 10Oy IIPOTSITOM 8 mi0.
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Ha nouatky nikyBanus y 8 3 10 mauienTis (80,0 %)
criocTepiraBcs 0ib B ipaBoMy migpedep’i, y MOJOBUHU
3 HUX BiH OyB H0oBoOJIi iHTeHCUBHUM (4—5 6aniB). [1pu-
OJM3HO Ha 4—5 eHb Moyvaja CrocTepiraTucs Mmo3uTUB-
Ha AMHaMika: Ha 5 IeHb BXe He OyJI0 iHTeHCHUBHOTO
6010 y manieHnTiB. Hanpukinmi nociimkenus y 90,0 %
XBOpUX 0ifib HE cIocTepiraBcs, aulile B 1 mamieHTa 3a-
JIMIIaBcs OUIb B IIpaBoMYy ITimpedep’i (3 iHTEHCUBHICTIO
2 6anu).

o nikyBaHHSI HyIOTa Pi3HOI BUPaAXKEHOCTi CIIoCTepi-
ranacst y 4 xsopux (40,0 %). Uepe3 6 nHiB BoHa OyJia JuIe
B 1 maiieHTa, a yepe3 8 AHIB HyIOTU He OYJI0 y KOIHOTO
YYaCHHUKA.

Ha nouatky nociimkeHHsI ripKkoTa B poTi OyJia IpUCyTHS
y BCix 3aiydyeHux manieHTiB. Ha 3—4 meHp ripkora B poTi
B3Xe Oyna BincyTHs1 y 50—60 % XBopuX, MpoTe y 2 Malli€eHTiB
3aIMIIanacs BUpaxeHa ripkoTta B poTi (4—5 0aJiiB iHTeHCUB-
HoOCTi). AJle HaNIPUKIiHIIi TOCTiIKEHHSI TipKoTa B poTi Oysa
YCYHEHa y BCiX Malli€HTiB.

Ha puc. 6 BigoOpaxkeHO cepeqHe 3HaueHHs B Oajiax me-
peJliyeHUuX CUMITOMIB Ha (poHi BxkuBaHHSI M B. Binb y pa-
BoMYy ITimpebep’i 3meHIuBcA 3 2,8 mo 0,2 6ama, HymoTa — 3
1,3 10 0,0, ripkota B poti — 3 2,4 10 0,0.

Taxum ynHOM, 3acTocyBaHHs MB Aqua Mupropon
Detox y xBopux Ha GiliapHy AUCHYHKILIO TO3UTUBHO BITJIU-
Ba€ Ha KJIiHIYHY CUMIITOMATUKY: Y 90 % XBOpUX YCYHEHMIA
Oi1b y mpaBOMY Hinpedep’i, y BCiX XBOPUX — HyIOTa Ta Tip-
KOTa B POTi.

2.2. BuzHayeHHs1 (hyHKIIOHAIBLHOTO CTAHY JKOBYHOIO Mi-
Xypa 3a 101MOMOroI0 YIbTPA3BYKOBOIO TOCTi/IKEHHS y NAlli€H-
TiB 3 Oi;iapHOI0 AUchYHKIIEW HA GOHI BXXUBAHHSA MiHEPAJILHOT
Boau Aqua Mupropon Detox

st ouinku BriuBy MB Ha yHkitito 2KM npiopuret-
Hoto OyJia yabTpa3BykoBa niarHoctuka KM. [Tpuyomy Oyna
MpoBeAeHa AMHaMiYHa olliHKa BIjiuBy MB Ha MoTopu-
Ky KM.

Ha puc. 7 Ta 8 mokasani pe3ysnbratu aii MB Ha MoTOpu-
Ky 2KM y Bcix 00CTeKeHUX IMalli€HTiB.

SIK BUIHO 3 HAaBeIEHUX JaHUX, 3arajioM uyepe3 10 XBUJIMH
micis npuiiomy MB meniana ckopoueHHst 2KM ctaHoBMIIa
17,8 % 3 MixXkBapTUILHUM po3MaxoM 4,5 %, yepe3 50 xBu-
JIMH MOKa3HUK CKOPOYEHHS CTaHOBUB 47,4 % 3 MiXKBap-
TUJIBHUM po3MmaxoM 11,8 %. 3a pe3ynbraTaMu OLIIHKU MO-
TopHoOi (pyHK1ii KM y IBOX MalliEHTIB 1iarHOCTOBAHO 10TO
TiMOTOHI0 (CKOopodeHH: Ha 50 XBUIMHI O0yJ10 MEHIIINM, HixX
33 %). Yepes 8 nHiB mpuitomy MB y LIMX IBOX XBOPHX 3a
pe3yabratamu Y31 BCTaHOBIEHUI HOPMOKIHETUYHUI THTT
MOTOPUKHU — MeJliaHa CKOpOoueHHs Ha 50 XBWINHI 3011b1IN-
nacst Ha 10 % (3 31,9 % mo ipuitomy MB mo 41,9 % micist 1i
BXKMBaHHS IIPOTSITOM 8 THIB).

Ha puc. 9 nokazani Y3/I-naHi nauieHTKM 10 MpUitomy
MB ta yepe3 10 i 50 XBUIUH TicIs IpUiioMy.

OTtxe, BXXxuBaHHSI M B 1TO3UTUBHO BILUIMBAE HE JIUIIE Ha
CUMITTOMATHUKY OiniapHoi nucdyHkuii. MB Aqua Mupropon
Detox cripusie mocuiaeHHIO cKopoTIMBocTi 2KM, To0TO 110~
JIIMIIIYE MOTOPHO-eBaKyaTOpHY (GyHKIIit0 2KM.

O6’eM XXOBYHOIO Mixypa

B 06’em XXM novaTkoBui

[MopsigkoBuiA HOMep nauieHTa
H 06’em XXM Ha 10 xBUAMHI

B 06’em KM Ha 50 xBWUIWHI

PucyHok 7 — [Noka3HUKN 06°’€MYy XOBYHOIro mMixypa nig 4ac BxuaHHsA MB Aqua Mupropopg Detox
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PucyHok 8 — CkopouyyBasnbHa ¢hyHKLisi XXOBYHOro Mixypa nipg 4ac exuvsaHHss MB Aqua Mupropos Detox
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PucyHok 9 — Y3[ nauieHTkn 3 6iniapHoro aucgpyHkuyiero: A — go npuiomy MB Aqua Mupropos Detox (06’em
XM 13,6 cm®); B — yepe3 10 xBunuH nicns npuviomy MB Aqua Mupropog Detox (06’em XXM 9,0 cm?, cKkOpo4eHHs1
Ha 34 % nopiBHSIHO 3 BUXigHUMM po3mipamu); B — yepes 50 xBunuH nicna npuviomy MB Aqua Mupropoa Detox
(o6’em XKM 5,8 cm?, ckopo4eHHs Ha 57 % NOPIBHAHO 3 BUXiBHUMU Po3MipamMu)
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PucyHok 11 — [luHamika KOHCUCTEHLIi BUTOPOXXHEHD Y XBOPUX 3 (YYHKLIOHaSIbHUM 3aropom
nig yac BxuBaHHs1 MB Aqua Mupropopg Detox

3. Ouinka eheKTUBHOCTI 32CTOCYBAHHS MiHEPAIbHOT BOAU
Aqua Mupropoa Detox y XBopHX 3 XpOHIYUHHM 321I0POM

Mg mocmimkeHHs epektuBHOCcTi MB Aqua Mupropon
Detox mpy OpYIIEHHSIX BUTIOPOKHEHHST TIPOBEACHO TOCTi-
mkeHHs y 10 xBopux Ha GyHKIIIOHATBHUM 3a110p.

Mo nocmimkeHHs 0yi10 3amydeHo 10 xBopux Ha yHKIIiO-
HaJIbHUM 3amop — 9 XiHOK Ta 1 4osioBiKa, BiK KOJMBaBCS
Bin 28 mo 68 pokiB, cepenHiii Bik ctanoBuB (50,30 * 4,86)
poky. IManientu BxxuBanu MB y no3i 200 mu Tpudi Ha 100y
npotsrom 7 mio.

Ha HaBeneHUX pUCYHKaX MoKa3aHa TMHAMIKK 4aCTOTH
(puc. 10) Ta koHcucrteHuii (puc. 11) BunopoxxHeHn Ha (oHi
BxuBaHHs MB Aqua Mupropon Detox.

K BUIHO 3 HABEIEHUX TaHUX, HA TIOYATKY JOCIIIKEHHS
y 40,0 % yuacHwuKiB nedexariris 6yna 1 pa3 B 3 nHi, y 50,0 %

XBOpUX — 4epe3 AeHb, mpuuomy y 90,0 % mallieHTiB BUTIO-
poskHeHHs Oynu TBepai. Hampukinii mocaimkernns y 90,0 %
0cib BUIMOpOKHEHHSs Oynu mwoaHd ta y 90,0 % mnauieHTiB
BUITOPOXHEHHS Oy M’sKi. Jlumie B 1 xBoporo (10,0 %)
Ha 7 AeHb JOCIIiIKEHHSI 3aI1IIAaIacs TBePaa KOHCUCTEHILiS
BUTIOPOXXHEHb Ta AedeKalrist Oysia yepe3 IeHb.

Otxe, criocTepiraBcs Mmo3uTuBHUi BriuB MB Aqua
Mupropon Detox Ha 4acTOTY i KOHCUCTEHIIiI0 BUTIOPOXK-
HeHb y 90,0 % XBopuX, 3aydeHUX I0 AOCTimkeHHs. [Tpu
aHaJIi3i giarpaM IIOMITHO, IIIO TTO3UTUBHA AWHAMiKa CTOCOB-
HO BUTIOPOKHEHHS pO3MOYMHAjacs Ha 3—4 IeHb BXXUBaHHS
BOIM Ta OyJIa CYTTEBO ITOMITHOIO BXe Ha 5—6 JIeHb 3aCTOCY-
BaHHs M B Aqua Mupropon Detox.

Binb y KuieyHrKy Ha MOYaTKy JOCIiIXKEHHS CIIOCTe-
piraBcsI y BCiX Malli€HTIB Ta OyB IepeBaxkHO CePeAHbOI iH-
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TeHCUBHOCTI (2—4 6anu). [1lounHarouu 3 4 g (MMOBipHO,
Ha (pOHI MOJIMIIEHHSI BUTTOPOKHEHHS) OiIb MOYaB 3MEH-
LIIyBaTUCS, i Ha 5 O1eHb y MMOJIOBUHU XBOPUX BiH BXe OYB
MiHiMasbHO BupaxeHuM (1 6air). Hanmpukinii qocmimkeHHs
60sb0BUIT cuHApoM OyB Juiie y 1 mauienra (10,0 %) i maB
cepeHIo iHTeHCUBHICTD (3 6anm). Otke, y 90 % xBopux
crocTepirajiacs Mo3UuTUBHA TMHAMiKa KUIIIKOBOIO 0OOJIIO.

Jo nmiKyBaHHS 3OyTTS TaKOX OyJI0 y BCiX IAlli€HTIB i
TaKOX TEePEeBaXXHO cepeIHbOi iHTeHCUBHOCTI (Y 50 % —
3 6amm). [Ipote Bxxe 3 3 1OOU 3MyTTSI CYTTEBO 3MEHIIIMIOCS:
MoYrMHaK4M 3 3 100U 3MyTTs OYyJI0 JIUIIIEe JeTKOI iHTEHCUB-
HocTi (1—2 6anu). Ha 7 neHb crioctepexxeHHs Ha (hOHi BXKU-
BaHHS MiHepaibHOI Bomu Jimie y 1 3 10 xBopux (10,0 %)
OyJI0 3MyTTS KMBOTA.

Ha puc. 12 BimoOpaxkeHO cepeaHe 3HaAYCHHS B Oaiax
00JT10 B XKMBOTI Ta 3myTTs Ha (hoHi BXXuBaHHSI MB. CepenHiii
a1 BUpaXXeHOCTi 0010 y KMIIEUHUKY 3HU3UBCA 3 2,9 (Ha
1 neHb JikyBaHHsI) 10 0,3 (Ha 7 1eHb JIIKyBaHHSI ), 30YTTS — 3
2,8 (Ha 1 nenb) 1o 0,2 (Ha 7 neHb).

Taxum ynHOM, HocmimkeHHs edekTuBHOCTI MB Aqua
Mupropon Detox y xBopux Ha (yHKIIOHAJbHUI 3aIiop
noxasaino, mo MB crpusie Hopmarizallii 9acTOT! Ta KOH-
cucTeHIii BunopoxHeHnb y 90,0 % xBopux Ha (pyHKIIOHATb-
Huii 3anop. IlapanensHo MB 3meHIIye 6iib y KUIIEUHU-
Ky (cepenHiit 6an BupaxeHocTi 3HM3uBcs 3 2,9 no 0,3) Ta
3AYyTTSI B XXUBOTI (CepenHili 6aa BUPaKeHOCTi 3MEHIIINBCS
32,8 100,2).

BucHoBKMU

1. 3acTtocyBaHHS MiHepaJlbHOI Boau Aqua Mupropo
Detox npuBoAUTb A0 3MEHIIEHHS CUMIITOMATUKU Y XBOPUX
Ha (pyHKIIiOHAJIbHY AMCIIETICiI0: CEPeIHiii OaJl eriracTpaib-
Horo 6outo 3Hu3uBCA 3 3,33 1o 0,67, Hynotn — 3 1,78 mo
0,11, mreuii — 3 2,44 mo 0,22, 110 Moxe OyTu e(eKTUBHUM
Y KOMIUJIEKCHOMY JIiIKYBaHHI XBOPUX Ha (PyHKIIOHAJIbHY
JUCTIETICIIO.

2. AHatiz nanux pH-MOHITOpUHTY MOKa3aB BiICYTHICTb
iCTOTHOTO BIUIMBY MiHepaabHOI Boau Aqua Mupropon
Detox Ha BHYTPilTHbOLIIJTYHKOBHUI Ta BHYTPIilIHbOCTpA-
BOXimHMI piBeHb pH, 1110 € TO3UTUBHUM acClEKTOM, SIKUMA
TTO3BOJISIE 3aCTOCOBYBATU MiHEPAJIbHY BO/IY TOBTOTPUBAJIO B
JIIKyBaHHi raCTpOEHTEPOJIOTiYHOI MaTOJI0Tii, ajie 6e3 Heba-
JKaHOTO MPHU 1IbOMY BIUIMBY Ha IUIYHKOBY CEKpelLlilo.

3. BxxuBanHus MiHepanbHOI Bony Aqua Mupropon Detox
y XBOpUX Ha OisiapHy AUCHYHKILiIO TPUBEJIO 10 YCYHEHHS
TipKOTH B POTi Ta HyJIOTH, OiJTb y TIpaBOMY Minpebdep’i 3amm-
mmBes y 10 % nalilieHTiB, 110 BKa3ye Ha KJIiHIYHY e(PeKTHB-
HiCTh MiHEpaJbHOI BOOM B Teparlii OiTiapHOI IUCOYHKIIII.

4. PazoBuii npuitoM MiHepajibHOI Boau Aqua Mupro-
pon Detox npu GimiapHiii nMCYHKIIIT cIpuse CKOPOYSHHIO
JKOBYHOTO Mixypa: yepe3 10 XBUJIMH TIic/s puiioMy Boau
MelliaHa CKOPOUYEHHS )KOBYHOTO Mixypa ctaHoBwia 17,8 %
3 MiXKKBapTUJILHUM po3MaxoM 4,5 %, yepe3 50 XBUJIMH TMO-
Ka3HHUK CKOPOUYCHHS CTaHOBUB 47,4 % 3 MixKKBapTHJILHUM
posmaxom 11,8 %.

5. MiHepajibHa Bojia Ma€ MoCiIa0I0BaIbHUIN eeKT —
npu ¢GyHKIIOHATIBHOMY 3aIlopi CIIOCTepiraBcs MO3UTHUB-
HUIi BIUIMB MiHepaibHOI Boau Aqua Mupropon Detox Ha
YacTOTY i KOHCUCTEHIIiI0 BUTOpoXXHEeHD Y 90,0 % XxBopux,
3aJIy4eHUX 10 TOCiIKEHHSI.
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PucyHok 12 — [uHamika BupaxKeHocTi CUMITOMIB
Yy XBOpUX 3 (PYHKLIOHaSIbHUM 3aropom
nig yac BxuBaHHs MB Aqua Mupropops Detox

6. MinepanbHa Boga Aqua Mupropon Detox 6aratorpaH-
HO TIO3UTMBHO BIUJIMBA€ HA ITUIYHKOBO-KUIIIKOBUI TPaKT
3aBASAKU 30aJJaHCOBAaHOMY XiMIYHOMY CKJIAIY i YHIKaJTbHOMY
MPUPOTHOMY MOXOMXKEHHIO. BoHa Moxe OyTH peKoMeHI0Ba -
HOIO JUTSI TIPAKTUIHOTO BUKOPUCTAHHS B JIIKYBaHHI Ta TTPO-
(inakTuLi GyHKIIIOHATLHUX XBOPOO OpraHiB TPaBJICHHSI.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTH PO BiJICYTHICTh
KOHQJIIKTY iHTepeciB Ta BJlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpY MiATOTOBIIi JAHOI CTATTI.

Buecok aBropiB. CtenanoB KO.M. — KoHUen11is Ta 11-
3aiiH gocaimkeHHs; bynzak [.51. — anami3 Ta o0OroBopeHHs
OTPUMaHMX JaHUX, BUKOHAHHST iHCTPYMEHTAJIbHUX JIOCTi-
IKeHb, opopmiieHHs cTaTTi; ['opOyHiosa B.1. — kiiHiuHMiz
BinOip Ta BeneHHs xBopux; TitoBa M.B. — BUKOHaHHS iH-
CTPYMEHTAJIbHUX TOCTiIKEHb.
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Correction of functional gastrointestinal disorders
using Aqua Myrgorod Detox mineral water

Abstract. The article presents the results of a study on the effec-
tiveness of the therapeutic use of Aqua Myrgorod Detox mineral
water in patients with functional diseases of the digestive system.
Twenty-nine patients with functional gastrointestinal disorders
were involved in the study. The use of Aqua Myrgorod Detox
mineral water leads to a decrease in symptoms in patients with
functional dyspepsia: the average score of epigastric pain decreased
from 3.33 to 0.67, nausea — from 1.78 to 0.11, heartburn — from
2.44 to 0.22. Analysis of pH monitoring data showed the absence
of a significant effect of Aqua Myrgorod Detox mineral water on
intragastric and intraesophageal pH. The use of mineral water in
patients with biliary dysfunction led to the elimination of bitterness

in the mouth and nausea, and a decrease in pain in the right hy-
pochondrium. A single intake of Aqua Myrgorod Detox mineral
water in biliary dysfunction contributes to the contraction of the
gallbladder: 10 minutes after taking the water, the average con-
traction of the gallbladder was 17.8 %, after 50 minutes — 47.4 %.
With functional constipation, there was a positive effect of mineral
water on the frequency and consistency of stool in 90.0 % of pa-
tients. Aqua Myrgorod Detox mineral water can be recommended
for practical use in the treatment and prevention of functional
gastrointestinal disorders.

Keywords: Aqua Myrgorod Detox mineral water; functional dys-
pepsia; biliary dysfunction; functional constipation
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TACTPOEHTEPOAOI'IA

OpUriHOAbHI AOCAIAKEHHS

Original Researches GASTROENTEROLOGY

V/IK 616.34-002+355.11+612.015.3/.018 DOI: https://doi.org/10.22141/2308-2097.60.2.2026.726

Crovikesnd M.B., KneniHa .A., Tapacosa T.C., [eritko O.[1.
AY «IHctutyT ractpoeHteponorii HAMH YkpaiHm», m. AHinpo, YkpaiHa

MeTab60oAiuYHUN NPOdiAb Y BINCbKOBOCAY>XOOBLLIB
i3 3ANAABHUMUW 30XBOPIOBAHHSIMM KULLEYHUKA

Pestome. Meta gocnigxeHHs: npoBecTy OUiHKY MOKa3HWKIB MiMnigHOro Ta ByriieBogHOro 06MiHy, KOPTHU301y,
JIeNTUHY | BUSHaYNTU iIXHI B3BAEMO3B'A3KW Y BiiCbKOBOCITYXXO0BLIB i3 3anasibH1UMu 3axXBOPOBaAHHAMU KULLIEYHUKA
(33K) i metabonidHum cuHgpomom. Matepiann ta metoau. O6¢ctexeHo 40 BivicbkkoBocnyx6oByiB i3 33K, sakux
posnoginum Ha 2 rpyrv: | rpyna — 32 nauieHTy 6e3 metabosniqyHoro cuHgpomy, Il rpyna — 8 nauieHTis 3 metabo-
JIIYHUM CUHAPOMOM. KOHTPOsIbHY rpyny ctaHoBuv 10 NpakTn4Ho 340poBUX OCI6. Y cupoBaTLi Kposi BU3Ha4am
MOKa3HWKM NifigHoro npogisnto, roKo3y, iHCYIIH, KOPTU30/1, NeNTUH; IHCY/IIHOPe3NCTEHTHICTbL OUiHoBaIn 3a
iHgekcom HOMA-IR. Peaynbratu. Y Bcix xBopux i3 33K BCTAHOBEHO MiABULLEHHS PiBHS KOPTU301Y MOPIBHAHO
3 KoHTpornem (p < 0,05) 6e3 BiporigHoi pisHuyi Mk rpynamu. PiseHb nentuHy B Il rpyni 6yB BuwmmM y 2,4 pasa
MopiBHSIHO 3 KOHTponiem — 6,25 (4,0; 16,2) npotu 2,65 (0,45; 3,9) Hr/mn, i B 1,5 pa3a nopiBHsiHO 3 | rpynow —
4,1(2,3; 8,4) Hr/mn (p < 0,05). Y I i ll rpynax BusiBneHo TeHAeHUio [0 MigBuLLEHHS rioko3u HaTLe [o 5,0 (4,8; 5,4)
i5,4 (4,7; 6,2) Mmmorns/n npotn 4,4 (4,1; 4,6) MMOsIb/N1 y KOHTPOSII. Y nauieHTiB 3 MeTabosniHHuM CUHLPOMOM PiBEHb
iHcyniHy ctaHosus 12,9 (7,7; 25,8) mkOL/mn, Lo 6yrno B 1,8 pasa suiye, Hix y | rpyni, a HOMA-IR — 3,1 (1,6; 6,0),
Lo nepeBuLLyBasIo MOKa3HUK KOHTposo B 1,4 pasa il rpynn —y 2,1 pasa (p < 0,05). JlinigHwvi npogbink Il rpynv
XapaKTepn3yBaBCs MMigBULLEHHM XonecTepuHy [o 5,22 (4,93; 5,86) mmons/n, Tpurniyepmgis — [o 1,44 (1,29;
2,11) mmorns/n, ninonpoTeiHiB gyxe HWU3bKoI LWinbHocTi — Ao 0,66 (0,59; 0,97) MMOIL/ | 3HUXKEHHSIM Ninonpo-
TeiHiB Bucokoi winebHocTti go 1,17 (0,87; 1,41) mmone/n. BetaHosrneHo npsmuii 38’30k HOMA-IR 3 kopTu3onom
(r = +0,369; p = 0,033) i nentuHy — 3 HOMA-IR (r = +0,437; p = 0,005). BucHoBKN. Y BiicbkoBOC/y>X60BUIB i3
33K HasBHICTb METab0/1iHHOro CUHAPOMY acoUitoETLCA 3 GiflbLL BUPAXXEHUMU MOPYLLEHHSAMU BYr/ieBOAHOIro 1a
ninigHoOro 06MiHy, MigBULLEHHAM JIeNTuHY i (hopMyBaHHAM IHCYNIHOPE3NCTEHTHOCTI. BKItoYeHHs1 4O cTaHaapTHOro
06CTeXEeHHSI MoKasHuKiB iHcyniHy, HOMA-IR, nentyHy Ta KopTU3071y MOXe NOKPaLLMTU PaHHIO JiarHOCTUKY MeTa-
60/1i4HOI KOMOPBIAHOCTI Ta CTPaTUIKALi0 PUSUKY .

Knro4oBi cnoBa: zanasbHi 3axBoptoBaHHs1 KULLIEHHUKA; BIICbKOBOCITYXX60BLYi; MeTabosliuHNK CUHAPOM; JTirigHN
O06MIH; BYrneBogHWi 06MiH; iHcysniHopesncTeHTHicTb; HOMA-IR; kopTu3orn; nentuH

Bctyn

3amnanbHi 3axBoproBaHHs kuieyHrka (33K) 3anmma-
IOThCS OTHIEIO 3 HAMOUIBII CKIIaTHUX TTPOOJIeM Cy4acHOI
racTPOEHTEPOJIOTIi y 3B 13Ky 3 XPOHIYHUM PELIMAUBHUM
rnepediroM, CUCTEMHUM XapakKTepoM 3ariajieHHs i CXUJIbHi-
CTIO 10 GOPMYBaHHSI YMCAEHHUX MO3aKUIITKOBUX YPaXKeHb.
CyugacHe po3yMiHHs nnatoreHe3y 33K yxke He 00MeXy€eTbCs
JIAIIIE JIOKAJTbHUM YIITKOIKEHHSIM CJTM30BO1 000JIOHKM K1~
mevyHuka. HakonmuueHi gaHi cBigyaTh, 110 MPU 1l maTo-
Jiorii (hopMyIOThCs TIMOOKI iMyHOMETa0Oo iuHi MopyIIeH-
HsI, TIOB’s13aHi 3i 3MiHamu 6ap’epHOI (PYHKIIiT KMIIEeYHUKA,
MiKpOOHUX MeTabOoiTiB, KUIIIKOBO-TIEYiHKOBOI B3aEMOIil

Ta CUCTEMHOIO 3amnajabHO0 Bigmosigmio [4—6]. Y ubomy
KOHTEKCTi 0co0aMBY yBary npuseprae nmoegHanHs 33K 3
MeTabOoIIYHUMU pO3JIafaMu, HacaMIlepe 3 METa0OIiTHIM
CUHAPOMOM (DUCIiIiAeMi€l0, iIHCYTIHOPE3UCTEHTHICTIO
Ta TOPYIIEHHSIMU BYIJIEBOAHOTO OOMiHY), 110 3/aTHi He
JIMIIE YCKJIAAHIOBAaTU Mepedir OCHOBHOTO 3aXBOPIOBAHHS,
a i mMIBUITyBaTU PU3KUK KapaioMeTaOOJiYHIX HACTIIKIB
[5, 7—10].

OcTaHHIMHM pOKaMM 3pocia KiJIbKiCTh JOCTIIXEHb,
npucBsiyeHUX MetadbosniuHuM acnektam 33K. IMokazaHo,
110 B TaKMX IAlli€EHTIB MOXYTh (POPMYBaTUCSI aTePOreHHi
3MiHM JIITITHOTO CIEeKTpa, 30KpeMa MiABUIIEeHHS TPUTJIi-

© «lactpoetTeponoria» / «Gastroenterology» («Gastroenterologia»), 2026
© Bupaseup 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2026

[JIna KopecnoxpeHuii: Knenina IHHa AHatoniiBHa, kaHauaaT GionoriyHnx Hayk, 3aBiayBay HaykoBo-gocnigHoro cektopa, [IY «lhctutyT ractpoeteponorii HAMH Ykpaiku, npocnekt Cno6oxaH-
CbKuit, 96, M. [lHinpo, 49074, Ykpaika; e-mail: inklenina@gmail.com; konTakTHui Ten.: +38 (066) 731-33-03
For correspondence: Inna Klenina, Head of the Research Sector, SI“Institute of Gastroenterology of the NAMS of Ukraine”, Slobozhanskii avenue, 96, Dnipro, 49074, Ukraine; e-mail: inklenina@gmail.com;

contact phone: +38 (066) 731-33-03
Full list of authors information is available at the end of the article.

58 [ACTPOEHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Tom 60, N2 2, 2026



MNaroaoria knweyHnka / Bowel Pathology

LEPUIIB, 3pOCTaHHS aTePOreHHUX (PPaKIIili JTITOIPOTEIHIB
i BHMKEHHSI aHTMATepOTreHHOTO TMOTeHIlialy CUPOBAaTKM
KkpoBi [7—10]. IIpu upboMy MeTaOOMIuHI 3pyILIEHHS IPU
33K He € BUManKoBUM CyInyTHiM ¢heHoMeHOM. BoHM Bino-
OpaxkaroTh OiIbII IIMOOKY IepeOynoBY PEryIsITOPHUX Me-
XaHi3MiB, y MeXax SKOI KMIIIKOBE 3aIraJeHHs, OXKUPiHHS,
iHCYJiIHOPE3UCTEHTHICTb i CTEaTOTUYHI 3MiHU TrernaTooi-
JIiapHOI CUCTEMM B3a€EMHO ITOTEHIIiIOIOTh OOHE OJHOTO [5,
9]. CamMe TOoMYy OIliHKa MOKAa3HUKIB JIiITiTHOTO i1 ByTrJIeBOI-
Horo ooMiHy y xBopux Ha 33K mae He nuille ornmucose, a
i KJTiHIKO-TTIPOTHOCTUYHE 3HAYEHHS, OCKIJIbKY TO3BOJISIE
CBO€EYACHO BUSBUTY MALIIEHTIB 3 BUILIUM PU3MKOM HECITPU-
SITJINBOTO IIepediry Ta KOMOpOiZHMX YCKIagHEHb.

OKpeMOoro 3Ha4YeHHsI 1151 TTpobJieMa HabyBa€e y BiiiCbKO-
BOCJIY>KOOBILIB, JJIS1 SKUX XapaKTepHe MOEAHAaHHS TpUBa-
JIOTO TICUXOEMOIIiTHOTO HATIPY>KEHHS, XPOHIYHOTO orepa-
TUBHOTO CTPECY, MOPYUIEHHS PEeXUMY XapuyBaHHS, CHY,
BiIMOYMHKY i HEPETYJISIPHOTO MEITMYHOTO CTIOCTEPEKEHHSI
[2, 3]. YMOBU BiliHU CTBOPIOIOTH CTiliKe HaBaHTa>KEHHS
Ha HeHpOeHOOKPUHHI I IMyHHI MeXaHi3MH1 amanTailii, 1o
MiATBEPAXYETHCS CYYaCHUMU JAaHUMU PO BILUIUB 00HOBO-
TO CTPECy Ha MCUXiuHE 370POB’sl, PE3WILEHTHICTh, CUCTE-
MU CTpec-peaJisalii Ta MeTaboiyHuii roMmeoctas [12, 13,
14, 17-21]. Y xBopux Ha 33K 11eil BILIUB Ma€ 0COOJUBY
Bary, OCKiJIbKM TICUXOJIOTIYHUI CTpeC 3AaTHUI TTOCUITIO-
BaTW aKTUMBHICTb 3allajJbHOIO Mpolecy, MoaudiKyBaTU
nepebir 3aXBOpIOBaHHS I MiATPUMYBATU XPOHIYHY iIMyHHY
aKTHMBALLiO Yyepe3 BiCh «KUIIEYHUK — MO30K» i OB’ sI3aHi
3 Helo HelipoeHOOKpUHHI MexaHizmu [11, 17, 18]. V Takiit
cUTYyallii KOPTU30J BUCTYMAE HE JIMIIE TOPMOHOM CTpe-
COBOI BilMNOBIii, a I MOTEHLIIHHUM MapKepOM IOPYIIEHO1
afanTatlii, TOMi SIK JENTUH, OIVH i3 KJIIOYOBUX aIUTIOKIHIB,
BimoOpaxkae 3B’5130K MiX XXMUPOBOIO TKAHMHOIO, 3aIajieH-
HSIM, BYTJIEBOIHUM i JIinmigHUM oOMiHOM [15, 16].

[Torpu akTMBHE BUBYEHHSI OKPEMMUX META0OTIYHUX i
HelipoeHIOKpUHHMUX acnekTiB 33K, Hu3Ka MpUHIIUIIOBUX
NUTaHb 3aJULIAEThCS HeBUpilneHow. [lo-niepie, Ginb-
LICTh TOCTYMHUX AOCIIIXXEHb BUKOHAHO B LIMBUJIBHUX
MOTYJISILiSAX, TOAI SIK TaHi 100 BiliCbKOBOCTY>XOOBIIiB,
0COOJIMBO B YMOBax TPUBAJIOro BOEHHOTO CTaHY, € 00-
MexeHumu. [lo-npyre, HeMOCTaTHHO BUBYEHO KOMILJIEK-
CHUI B3a€EMO3B’I30K MiX MOKa3HUKaMU JIITiZHOrO Ta
BYIJIEBOOHOIO OOMiHY, piBHSIMMU KOPTHU30JIy Ta JICIITUHY
Ta HasIBHICTIO MeTa0OJIiYHOTO CUHIPOMY B TIAlliEHTIB i3
33K. Ilo-Tpere, 3aauIIaeTbes He A0 KiHIS 3’SICOBaHUM,
YU aCOUIIETHCA METAOOTIYHUI CUHIPOM Y 1€l KaTero-
pii XBOpUX 3 OUIBII BUPAXKEHUM aTePOreHHUM Npodiiem,
IHCYJIIHOPE3UCTEHTHICTIO Ta ITOCUJICHHSIM CTPeC-iHIYKO-
BaHOI HeMpoeHIOKpUHHOI nucperysiiii. Came 115 nmpora-
JINHA MA€ He JIMIlIe TEOPEeTUYHE, a 1 MpaKTUYHE 3HAYEHHS,
OCKIUJIBKM YHEMOXJIUBITIOE TTOBHOLIHHY cTpaTUiKallifo
PU3MKY Ta CBOEUYACHY KOPEKIIil0 KOMOpOiTHUX MeTabo-
JIIYHUX TTOPYILIEeHbD.

OTtXe, HayKoBa IpobJieMa IMoJIsITa€ y HeTOCTaTHIN KiTb-
KOCTi KOMIUIEKCHHUX KJIiHiKO-0i0XiMiYHMX ITOCHIiIKEHbD,
npucBsueHnXx noegHanHio 33K 3 MeTaboIiYHUMHU TOPY-
IIEHHSIMU Y BiliChbKOBOCTYXX00BIIiB. BuBYeHHS JinmigHO-
ro Ta BYIJIEBOAHOTO OOMiHY, a TaKOX PiBHIiB KOPTHU30Jy
Ta JIENTUHY B 1€l KaTeropii maiieHTiB € OOrPYHTOBAHUM i
CBOEYACHUM, OCKIJIBKU J103BOJISIE TJIMOIIIE 3pO3yMiTH Mexa-

Hi3Mu (opMyBaHHS MeTa00JIiYHOI KoMopOimHocTi pu 33K
i CTBOPIOE MIATPYHTS JUISI TIEPCOHAJTI30BAHOrO MiAXOMy A0
NiaTHOCTUKM, MOHITOPUHTY I JTiKyBaHHSI.

Meroro nocaimkeHHs: 0yJ10 MPOBECTU OLIHKY MTOKa3HUKIB
JIiMiAHOTO Ta BYIJIEBOAHOTO OOMiHY, KOPTU30JY, JEITUHY i
BUSIBUTHU 1X B3aEMO3B’SI30K y BiliCbKOBOCJIY>KOOBIIIB i3 3a-
NMaJbHUMM 3aXBOPIOBAHHSAMM KMILIEYHUKA TA METAO0TiYHUM
CUHIPOMOM.

MarTtepiaAu Ta meToamn

HocnimxeHHst mpoBeneHi B 40 BiiicbKOBOCITY>KOOBILIB,
xBopux Ha 33K, ski nepeOyBaiu Ha cTallioOHAPHOMY JIiKy-
BaHHI Y BilIiJICHHI 3aXBOpIOBaHb KuineyHnka 1Y «IHctu-
TyT ractpoeHTtepoorii HAMH VYkpainu». O6crexeno 40
BilicbKOBOCTYX00BIIiB, xBopux Ha 33K, y Tomy umci 29
MaIli€eHTIB 3 BUPa3KOBUM KoJiiToM Ta 11 — i3 xBopo6oIo
Kpona, cepeniit Bik (40,5 £ 1,6) poky, yci xBopi Oyiu
4y010Bivoi crati. [lalieHTn po3mnomiyieHi Ha TPy 3aJIeKHO
Bill HasIBHOCTi MeTa0OIiYHOTO CUMHAPOMY 3TiHO 3 KpUTE-
pismMu MixHapoaHoi giabetuunoi ¢penepauii (IDF 2006)
[22]: 32 mauieHTn 6e3 MmetadoiuHoro cunapomy (I rpymna)
i 8 mamieHTiB 3 MeTtabomiyHuM cuHapomoMm (11 rpyma).
KoHTposabHy rpymny craHoBuiau 10 mpakTUUHO 310POBUX
oci0.

JlaHe AOoCIiIKEeHHST He CyTNepeumnio MoJIOXKEeHHSIM 0i0-
ETUKH.

JlocnimKkeHHs CKJIamy Tija OyJio IMIPOBEeIeHO IUISIXOM
OioiMIlenaHCOMETpii 3a TOMTOMOTOI0 aHaji3aTopa CKJa-
ny tima TANITA MC-780MA (BupobHuk Maeno-cho,
Itabashi-ku, Tokio, inmoHist). ABTOMaTM4YHO BUMipIOBa-
JIMCh i pO3paxOBYBaJIUCh TaKi aHTPOIIOMETPUYHI ITapaMe-
TPY 1 MOKa3HUKU KOMITOHEHTHOTO CKJIay Tijia: Bara (Kr),
3pict (M), IMT (Kr/M?), OKpYKHICTb TaJii Ta CTErOH, KHUPO-
Ba Maca tiza (ZKMT) (xr), M s130Ba maca tima (MMT) (kT),
3araiibHuit ymict Boau (TBW), moBoauiack ouinka ¢i3uy-
HOTO PEUTUHTY 3 YpaXyBaHHSIM CITiBBiTHOIIIEHHS XKHUPOBOI
Ta M’s130BO1 MacH Tijla. BusHauaBcs piBeHb BicIlepaJbHOTO
JKMPY, 110 OLIHIOBABCS B YMOBHMX OINMHUIISX Bia 1 no 59.
Hopwma craHoBuTh 1—12 oguHUIb (310pOBUii PiBeHB), TOMII
SIK TTIOKa3HMK 13 i BUIIE CBiAUUTD MPO HAUIMILIOK Kupy [23].

V cupoBaTiii KpoBi BU3HAYaAJIN BMIiCT 3araJIbHOTO XO-
sectepuny (XC), tpuraiuepunis (TT), xonectepuny Jino-
npoTeiHiB Bucokoi miabHocTi (JITIBIL) 3 BukopucranHusm
HabopiB peakTusiB Cormay (ITosbIina) 3a gormomMororo Gioxi-
MiuHoro aHajizaropa Stat Fax 4500 (Awareness Technology,
CIIA). 3a dopmynoro W.T. Friedewald i criiBaBTOpiB po3-
paxoBYBaJIM XOJIECTEPUH JIIMOMPOTEiHiB HU3bKOI IIiIIbHOC-
1i (JINTHILII), XonecTepuH IMOIIPOTEIHIB IyKe HU3bKOI
miabHocTi (JITIJHII) i koedinieHT ateporeHHocTi (KA).
YV cupoBaTii KpoBi po3paxoByBajiu CriBBigHOLeHHS TT/
JITIBI, XC/JITIBII. KinbKicHe BU3HaYeHHSI KOHIICH-
Tpallii KOPTU30.y, JIENTUHY i iIHCYJIiHY B CUpOBaTLi KPOBi
nposoauau 3a gonomorow IMA (ELISA) 3 BukopucraH-
HsM TecT-cucteM pipmu LDN LaborDiagnostika Germany
(11 BU3HAYeHHS JenTuny), ¢ipmu DiaMetra, Italy (mis
BU3HAUYEHHS iHCYJIiIHY, KOPTU30Jly) 32 peKOMeHaalisiMu
BUpOOHUKA. PiBeHb LIMX MOKA3HUKIB Yy TOCIiIXKYBaHUX
3pa3Kkax BU3HAYaJIM 3a JOTIOMOTOI0 KaJliOpOBaHUX KPUBUX
3i 3HAUYEHHSIMM ONTUYHOI IIIJILHOCTI CTaHAAPTHUX 3pa3KiB.
IDA BuKOHYBaIM 3a TOITIOMOI0I0 iMyHO(EPMEHTHOTO aHa-
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nmizatopa Stat Fax 303 Plus (CIIIA). BusnaueHHs mmokas-
HUKa iHCYJIIHOPE3UCTEHTHOCTI MPOBOAWIIN 32 IONTOMOTOI0
innpexkcy HOMA-IR, sikuii po3paxoByBaiu 3a (popMyJIolo:

HOMA-IR = earoko3a Hamue (Mmonv/a) %
X incynin namue (Mxk0d/ma)/22,5.

CratucTUuHY 00pOOKY ITPOBOIMIIM 3a JOTIOMOTOIO MPO-
rpaMHoOro 3a6e3neueHHs Statistica 6.1. ITepeBipka Bianosiz-
HOCTI pO3MOJiNy KiJIbKICHUX O3HAaK HOPMaJIbHOMY 3aKOHY
npoBoauiacs 3a kpurepieM Illamipo — Yinka, nepeBipka
rinoTe3u Mpo piBHiCTh AUCIIepciii — 3a Tectom JleBeHa. 3a
YMOBU HOPMAaJIbHOTO PO3IOAiNYy JaHUX IJIsSI OIUCY Kilb-
KiCHUX IaHUX BUKOPUCTOBYBAJIUCS CEPenHs apudmeTny-
Ha (M), crangapTHa moxubKa cepeIHbOl BeIUYUHU (m),
craHgapTHe BimxuieHHs (SD), y BUnmaaky, Koau Timore3a
MpPO HOPMaJIBHICTh PO3IOAiTY HE MiATBEepIXyBajaacs, —
meniana (Me) Ta inTepkBapTwibHui po3Max (Q1; Q3). 3a
YMOBY HOPMaJIbHOTO PO3IIOALTY Ta piBHOCTI AMCTIEPCiit 1uIst
MOPiBHSIHHS Oe3MepepBHUX JaHUX Y Pi3HUX Irpyrax BUKO-
puctoByBayin Kputepiii CThiofgeHTa (t), Y IPOTUICXKHOMY
BUNaaky — Kputepiii Manna — YitHi (U). [Ins aHanizy
B3a€EMO3B’SI3KY MiK O3HaKaMu BUKOPUCTOBYBaJIM KOPEJIsi-
LiTHUI aHaJli3 3 po3paxXyHKOM KoedilliEHTiB paHrOBOI KO-
pensuii CripmeHa (r).

PesyAbTaTH

PesynpraTtit mokasanu, mo B ycix xBopux i3 33K Bcra-
HOBJIEHO BipOTiJIHE MiIBUILEHHS PiBHS KOPTU30J1Y B CUPO-
BaTLi KPOBi MOPiBHSIHO 3 KOHTPOJIbHOIO Tpymoio (p < 0,05),
110 MOXe€e BigoOpaXaTu CTPeCcOBi BIUIMBU W MiABUIIEHY
aKTMBallilo TiloTajaMo-TinmogizapHO-HaTHUPKOBOI OCi
(puc. 1).

Mix I ta Il rpynamu BiporiaHoi pi3HulI He BUSBIEHO,
Xo4a y xBopux i3 Metabomiayanum cuHapomom (11 rpyrma)
crioctepirajacs TeHASHILiSI 10 BUILIMX 3HaYeHb TOPMOHY.

BcranosieHo, mo B maiieHTiB i3 33K MeTabosiuHi mo-
PYIIEHHSI CYIPOBOJIXYIOThCSI aKTUBALIIEI0 aAUITOKiHOBOT
peryJsiiii, Ha 110 BKa3yBaB ITiIBUILIEHUN PiBeHb JCITUHY
(puc. 2).

V npoueci nociiakeHHs 0yJ10 BU3HAYEHO PiBEHb JIeM-
TUHY B CUPOBATILi KPOBi, SIKWi1 OyB BipOTiTHO 30iTbIICHUI
y xBopux II rpynu B 2,4 pa3a MopiBHSIHO 3 KOHTpOJIEM
(p <0,05) — 6,25 (4,0; 16,2) ar/mi i 2,65 (0,45; 3,9) Hr/mMi
BigmnoBimHo Ta B 1,5 pasa (p < 0,05) — nopiBHsiHO 3 | rpymoto
xBopux — 4,1 (2,3; 8,4) Hr/miL.

30isbllIeHa KiTbKICTh BiclIepabHOTO XXUPY CITOCTepira-
nach y 26,7 % (8) BiiicbkoBocyk6o0B1iB I rpyru. ¥ 11 rpymi
MepeBUILIEeHHS 1IbOTO MOKa3HUKa 3ycTpivaioch y 3,3 pasa
qacrimre — y 87,5 % (7 mauieHTiB).

IIpu aHami3i MOKa3HUKIB BYTJIEBOOAHOTO OOMiHY ¥y
xBopux Ha 33K Oynu BCTAaHOBJIEHI CTATUCTUYHO BipoOTil-
Hi BIIMiHHOCTI 3a piBHEM TJIIOKO3U, iHCYJIiHY Ta iHIEeKCy
HOMA-IR (ta6u. 1). ¥ xBopux I ta Il rpynu BcTaHOBIEHO
BiporigHe 30iJIbIIIEHHS MediaHu PiBHS TJII0KO3U BiTHOCHO
MOKa3HUKa KOHTPOJBHOI IPYIIN.

Y xBopux 11 rpynu crioctepira€Thes MiABUILIEHHS Meli-
anu inmekcy HOMA-IR B 1,4 pa3za (p < 0,05) mopiBHSHO 3i
3HAYEHHSIMU B IPYIi KOHTPOJIO. A TaKOX Y 11ii1 rpymi BcTa-
HOBJICHO BipOriZHe 3poCTaHHS PiBHs iHCYymiHYy B 1,8 pa3a
(p < 0,05) ta innekcy HOMA-IR — y 2,1 pa3za (p < 0,05)
MopiBHSIHO 3 naHumMu | rpymu.

[MopymeHHs CIiBBiZHOIIEHHS OCHOBHUX JilliTHUX
(dpaxkuiii, 3okpema XC, TT, JITTBIL, JITTHII i JITIIHIIL
Yy CMPOBATILIi KPOBi, a TaKoX 3MiHu piBHSI KA, 1110 BimoOpa-
JKaITh XapakTep Iepediry maToJoriYHOro Mmpoiecy, 103-
BOJISIIOTH OLIHUTU CUCTEMHI HACIiAKU MOPYIIEHHS KUIII-
KOBO-TIEUiHKOBOI B3aeMoii. ¥ Tabj. 2 HaBelleHO MeliaHHi
3HAYE€HHS KJIIOYOBMX MOKA3HUKIB JIiMiAHOro Mpodiiio B
KOHTPOJIBHIH TPYIIi i1 y MaIli€eHTiB ABOX TPYII IJI BU3HAYCH-
HS HAlPSIMKY Ta BUPAXKEHOCTI 3MiH.
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PucyHok 1 — PiBeHb KOpTU30/1y B CUPOBATLi KPOBi
BiricbkoBocnyx60BUiB i3 33K

PucyHok 2 — PiBeHb nentuHy B cupoBartLi KpoBi
BiricbkoBocny»60BLUiB i3 33K

Tabnuys 1 — lNoka3HnKu ByrneBogHoro obmiHy y xsopux Ha 33K, Me (Q1; Q3)

lMoka3Huku, of. BUMipy I rpyna (n = 32)

Il rpyna (n = 8) KoHTponbHa rpyna (n = 10)

IHcyniH, MmkOO/Mn 7,2 (4,9; 9,3)* 12,9 (7,7; 25,8)** 10,8 (7,7; 13,6)
IMioKo3a HaTLe, MMOSb/M 5,0 (4,8; 5,4)* 5,4 (4,7;6,2)* 4,4 (4,1; 4,6)
HOMA-IR 1,5(1,0;2,1) 3,1 (1,6; 6,0)* ** 2,2 (1,6; 2,5)

TMpumitkn: * — p < 0,05 — BiporigHicTb BigMIHHOCTEN NOPIBHAHO 3 KOHTPOJIbLHOIO rpynoko; ** — p < 0,05 — Biporig-

HicTb BigmiHHOCcTew mix | Ta Il rpynoro.

60

[ACTPOEHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Tom 60, N2 2, 2026



MNaroaoria knweyHnka / Bowel Pathology

Tabnunys 2 — bioximivyHi MOKa3HUKM NinigHoro o6MiHy CUPOBaTKU KPOBI Y BiliCbKOBOCJTyX60BLiIB
i3 3ananbHUMKN 3aXBOpPIOBaHHSIMU KuLieYHuKa, Me (Q1; Q3)

BioxiMiYHMI NoKa3HUK

KoHTponbHMiA Noka3Huk (n = 13)

I rpyna (n = 32) Il rpyna (n = 8)

XC, mmonb/n 4,28 (4,01; 4,55

4,31 (3,80; 4,77) 5,22 (4,93; 5,86)" *

T, MMonb/n 0,54 (0,50; 0,62

0,76 (0,60; 1,06)*** 1,44 (1,29; 2,11)*#*

1,21 (1,10; 1,36)** 1,17 (0,87; 1,41)*

2,58 (2,12; 3,09) 3,26 (3,01; 3,40)

)
)
JNBLU, mmonb/n 1,64 (1,42; 1,68)
)
)

NNAOHL, mmons/n 0,34 (0,17; 0,36

0,37 (0,28; 0,49) 0,66 (0,59; 0,97)**

(
(
(
JINHLL, Mmmonb/n 2,63 (2,56; 2,97
(
(

KA 1,89 (1,74; 2,61)

2,38 (1,87; 2,87) 2,88 (2,58; 5,05)

Mpumitkn: * — p < 0,05; ** — p < 0,01; *** — p < 0,001 — BiporigHicTb BiGMIHHOCTEN MOPIBHSIHO 3 rPYINOI KOHT-
pomo; * — p < 0,05; # — p < 0,01; ** — p < 0,001 — BiporigHicTb BigmiHHOCcTe¥ mix | Ta Il rpynamm.

V mauienTiB I rpynu criocTepiraaucs momMipHi 3MiHu
OCHOBHUX 0iOXiMiYHUMX ITOKAa3HMKIB JIITiIHOTO CIIEKTpa B
CUPOBATIIi KPOBi ITOPIiBHSIHO 3 KOHTposieM. PiBeHb XC maB
TeHAeHIlito 10 minsuieHHs (4,31 nportu 4,28 MMoIb/J),
Toni sik KoHueHTpauist TT' 3poctana Giibll BUpaxxeHo — 3
0,54 o 0,76 mmonb/n. Meniana JITIBIL netro 3HmKyBamacst
(1,21 mpotu 1,64 MMOJIB/JT), IO CBITYUTH PO MOYATKO-
BE€ 3MEHIIIEHHSI aHTMAaTepPOreHHOIo moTeHIiany. BogHo-
yac piBHi JITTHLLL i JITIAHILL 3anuianvcst 6J1U3bKUMU 10
KOHTPOJIbHUX 3HAYEHb, 10 BimoOpaxeHOo MediaHaMu 2,63
npotu 2,69 mmoub/n i 0,37 mpotu 0,34 MMOJIB/JT BiIIIOBIII-
Ho. KA B I rpymi OyB fe1io BULIMM 32 KOHTPoJIb (2,38 mpo-
™ 1,89), 110 3aragom BKa3ye Ha (hOpMYyBaHHS MOMiIpHOTO
aTepOreHHOro 3CyBY.

V nauienriB 11 rpynu BinzHavaaucs OUIbII 3HAYYIIL
3MiHM JininHoro npodinto. Meniana XC niepeBuliyBaia
KOHTpOJIb (5,22 ipotu 4,28 MMmoIib/n), a piBeHb TT 3pocTaB
ynBiui (1,44 potu 0,54 mmonb/n). Konnentpartis JITIBLLL
3aJIMIIAIacs] 3HUXKEHOIO MOPiBHSIHO 3 KoHTposieM (1,17 mpo-
™ 1,64 Mmmonb/n), Toai sk JITTHI i JITIAHILLL nemoHcTpy-
BaJIi TEHAEHIi0 10 miaBuineHHs — 3,26 i 0,66 MMOJIb/1
BinnmoBinHo. KA B mauieHTiB Il rpymnu OyB BUIIIMM 32 KOH-
TpOJibHI 3HaueHHs (2,88 mpotu 1,89), 110 cBigUUTH TIpO
BUpaxKeHi aTeporeHHi 3MiHU B JilliIHOMY OOMiHi.

TlopiBHSAHHS MiX TpyIaMM IOKa3aJIo OB HECIIPUAT-
JIUBI IOpYILIEHHS B JininHOMY Tipodii B natieHTiB 11 rpy-
nu. Pisui XC, TT, JIINHII i JITTIHII y cupoBaTui KpoBi
B 11iif TpyITi OyJI BUIIIMMU SIK TIOPiBHSIHO 3 KOHTPOJIEM, TaK
i mopiBHstHO 3 I rpymoro. VY Toii xe yac piBeHs JITIBII 3a-
JIVIIIABCSI HUKYUM Y BCiX TALliEHTIB, HANMEHIIIe 3HAYUeHHSI
11bOro MoKa3Huka 3acdikcoaHo B II rpymi. 3poctanHs KA
OyJ10 HaOiIBII BupaxkeHUM y 11 Tpymi, 110 y3romKyeThes
3 MiIBUILIEHHSIM BMiCTy aTeporeHHMX (hpakliiit JirmiaHOTO
crexTpa.

Orxe, nanieHtam | rpynu Oyau Bi1acTHBi MOYATKOBI
3MiHU JinigHoro oOMiny, Toai sk y Il rpymi BinzHaueHO
HaNOLIbII BUpaXeHe i CUCTEMHE BiIXUJIEHHSI OCHOBHUX
JIIMTHUX MOKA3HUKIB Y OiK aT€pOreHHOCTI SIK MOPiBHSHO 3
KOHTpOJIEM, TaK i mopiBHAHO 3 I rpymoro. Lle minTBepmky-
eTbed 3poctanuam Meniad XC, T, JITTHII, JITTAHII i KA
Yy CMPOBATI KpoBi Ha TJ1i 3HKeHHs piBHs JITIBLL.

Bcranosneno kopesitito innekcy HOMA-IR 3 piBHeM
KOPTH30J1y B cupoBartii Kposi (r = +0,369; p = 0,033).
Jl1st Beix Tpyn XBOopuX OyB XapaKTepHUI MPSIMUil 3B s~

30K Mixk HOMA-IR i HM3K010 MOKa3HUKIB: piBHEM iH-
cynainy (r = +0,785; p < 0,001), IMT (r = +0,515;
p =0,01), BicuepaapHum xupom (r = +0,569; p < 0,001),
BimcotkoM xupy (r = +0,552; p < 0,001), koediwieH-
TOM 3aTyxaHHsl yabTpa3BykKy npu Y3/ nmeuinku (K3)
(r = +0,444; p = 0,04). PiBeHbp iHCYIIiHY KOpeIIOBaB 3
IMT (r=+0,505; p=0,001), KA (r = +0,450; p = 0,003),
BincotkoM xupy (r = +0,590; p < 0,001), BicuepanabHUM
xupoMm (r = +0,584; p < 0,001), piBHeM Tpuriiluepuin
(r = +0,632; p < 0,001), xonecrepunom (r = +0,370;
p=0,015), K3 neuinku (r = +0,456; p = 0,003). Busasie-
HO CWJIbHI nipsiMi Kopessuii Jentuny 3 IMT (r = +0,729;
p < 0,001), BimcotkoM xkxupy (r = +0,766; p < 0,001), Bic-
nepaibHUM Xxupom (r = +0,698; p < 0,01), raoKo3010
(r=+0,395; p <0,05), incyninom (r = +0,402; p=0,01),
inmekcom HOMA-IR (r = +0,437; p = 0,005), K3 neuinku
(r=+0,583; p < 0,001). BusBiieHi BiporiaHi MO3UTUBHI
KOpeJisllii JIeNTUHY 3 TTOKa3HUKaMU METaboIiuHOTO CTa-
HY BKa3yloTb Ha Oro yyacTb y MEeTaOOJIIYHIl peryisiii.
JlenTuH Mae 3B’5130K 3 MeTa0OJIIYHUM i 3aMlaIbHUM CTaTy-
COM, 1110 TIOSICHIOE HOTO 3B’SI3KM 3 aHTPOTIOMETPUUYHUMMU,
MeTa0OoJiYHUMU i eMOLIMHUMU pO3IagaMu.

BcraHoOBIIeHO CUTbHUI TTO3UTUBHUI 3B 130K MiX piB-
HeMm XC ta IMT (r = +0,943; p < 0,01), 1110 CBiAYUTH MPO
MIPOMOPIIiiHE 3pOCTAHHS JITigeMil 3 MiABUIIEHHSIM MacKu
Tisa. AHaJIOTIYHUI XapaKTep B3a€EMOil Bil3HAYEHO IS
JITTHII (r = +0,317; p < 0,01) i JITTAHII/BicuepanbHuit
xup (r = +0,410; p < 0,05), 1110 BimoOpaxkae CUCTEMHY Tie-
peOymoBy JiMmiaHOro Mpodiao B yMOBax METa00JIiYHOIO Ha-
BaHTaxeHHs. [TokazHukK KA TakoX AeMOHCTpYBaB 3HaYHY
MO3UTHUBHY KOpeJIAlLlito 3 iHgekcoM Macu Tina (r = +0,750;
p < 0,05), mo maTBepmKy€e (opMyBaHHS BUPaXKEHOI TUCITi-
migeMii 3 TTOTeHLIiTHO BUCOKUM aTepOTeHHUM PU3UKOM Ta
inmekcom Meiio (r = —0,350; p < 0,05).

O6roBopeHHs

OTtpumaHi pe3yabTaTH CBig4yaTh, 110 y BiliICbKOBO-
cayx60B1iB i3 33K HasiBHi He JulIe MPOsIBU XPOHIUHOTO
KMIIKOBOTO 3amajieHHs, a I CUCTEeMHi MOPYILIEHHS Hell-
POEHIOKPUHHOI Ta MeTabOJIIYHOI PETYJIsILLii, BUPAXKEHICTh
SIKUX 3pOCTAa€ 3a HAIBHOCTI KOMOPOimHOTO MeTaboIidHOrO
cuHapoMy. OTHUM 3 TAKUX MPOSIBIB Y MPOBEIEHOMY JOCJTi-
JKEHHI OyJIo MiABUILIEHHS PiBHS KOPTU30Jy B CUPOBATI
KpOBi B 000X IrpyIax XBOPUX MOPIiBHSIHO 3 MPaKTUYHO 3[10-
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poBuMu ocobamu. Bimomo, 1o npu 33K rcuxoeMomiiiHmit
CTpeC € BaXXJIMBUM YMHHUKOM, 30aTHUM MOAUDiKyBaTH
nepeOdir 3aXBOpIOBaHHS Yepe3 aKTUBAllilo TilmoTajJaMo-Ti-
no@dizapHO-HATHUPKOBOI OCi, 3MiHM iIMyHHOI BiIITOBimdi i1
nopyueHHs 6ap’epHoi GyHkii kumeuyHuka [11, 17]. dus
BilICbKOBOCITY>KOOBIIiB, sIKi TIepeOyBalOTh B yMOBaX TpUBa-
JIOro NCUX0(i3MYHOro HaBaHTaXKEeHHsI, TaKa aKTHBALlisl Ma€e
0C00IMBE 3HAYCHHSI, OCKIJIbKI CTPeC-acolilioBaHi HEMpPO-
€HJIOKPUHHI 3MiHU MOXYTbh MiATPUMYBATH XpPOHiIYHE 3ama-
JIEHHS Ta CIPUATH (POPMYBAHHIO BTOPMHHUX META0O0IiYHMX
nopyluess [2, 3, 12, 13, 18, 19]. BiacyTHicTb CTATUCTUYHO
3Hauyoi pizHuui Mix I ta Il rpynamu 3a HasiBHOCTI TeH-
IEeHIIil 10 BUIINX 3HAaYeHb KOPTU30JIy B CMPOBATIII KPOBi Y
BiliCbKOBOCTY>KOOBIIiB 3 META0OiYHUM CUHIPOMOM MOXE
CBIIUMTH TIPO OLIBIITY HAIIPYKEHICTh aganTallilfHUX MeXa-
Hi3MiB came B yMOBaX MO€EIHAHHS KUIIIKOBOTO 3arajieHHsI
3 METa0O0IiYHOI0 KOMOPOIAHICTIO.

BaxyimBuM pe3yabTaToM IOCHIIKEHHS CTaJIO TTiIBU-
IIEHHS PiBHS JICNTUHY, HAUOIbII BUpakKeHe B Ialli€HTIB
i3 33K i meTaboxivHuM cuHapoMoM. Lle y3romkyerncs i3
CYYaCHUMM YSBJIEHHSIMMU MPO JIENTUH K 6araTodyHKIio-
HaJIbHUI aIAIOKIH, SK1i Oepe yIacThb He JIMIIe B PeryJIsiil
€HEePreTUYHOro OajlaHCy, a 1 Yy MOIYJIsILil ByTJI€BOJHOTIO,
JIIITAHOTO 1 iMyHO3amajabHOoro romeoctasy |14, 15]. 3a ymo-
BU BiClIepaJIbHOTO OXUPIiHHS i1 iHCYJTIHOPE3UCTEHTHOCTI
MiIBUILEHHS PiBHS JIEITUHY BioOpaXxae aKTUBALlil0 aIuII0-
303aJICXKHOI peryJIsiilii, IKa MTOTeHIIII0E CUCTEMHE HU3bKOiH-
TeHCHUBHE 3anajeHHs1. Y xBopux Ha 33K 11e Mae nogaTkose
MaToreHeTUYHe 3HaYeHHs, OCKIJIbKY aJUTTOKiIHOBUIA I1C-
0ajylaHC MOXe TTOCWTIOBATU aKTUBHICTb XPOHIYHOTO 3aralib-
HOTO IIPOIIeCy Ta CIPUSITU (OPMYBAHHIO METaOOIIYHUX
yCKJIamgHeHb [5, 9, 14]. OtTxe, BUsBICHE 3pOCTaHHS PiBHS
JentuHy y xgopux Il rpynu nouijibHO po3risnatu K OIuH
3 1a00paTOPHUX MapKepiB MOENHAHOTO METabOTIYHOTO Ta
3arajbHOrO HaBaHTaXKEHHSI.

AHaJti3 TOKa3HMKIB BYIJIEBOAHOIO OOMiHY MMOKa3aBs, 110
HaBiTh y XBOPUX 0€3 MeTabOIiYHOTO CUHAPOMY Majv Miclle
3MiHU MIIKEMiYHOTO Npodiiio y BUIMISIALI TEHASHIIII 10 IMim-
BUIIEHHS PiBHS TJTIOKO3M HATIIIE MOPIiBHSIHO 3 KOHTPOJIEM.
VY naiieHTiB 3 MeTabOJiYHMM CUHIPOMOM Ili MOPYIIEHHS
Oy OLTBII BUPAKEHUMH 1 CYIIPOBOIKYBAIMCS BipOTiTHIM
3pOCTaHHSIM KOHIIeHTpallii iHcyniHy Ta innekcy HOMA-IR.
Taxi gani BKa3zyioTh Ha (popMyBaHHSI iHCYTiHOPE3UCTEHT-
HOCTi caMe B TPYIIi 3 TOETHAHOIO TIaToJIoTieto. BinoMo, 1o
npu 33K po3BUTOK MeTabOIiYHUX MOPYILIeHb 00YMOBICHUI
He Julie 3MiHaMU1 XapuyBaHHSI Y1 CKJIJy Tijia, a i XpOHiu-
HUM CUCTEMHUM 3aMajJIeHHSIM, TUCPETYJISIIE€I0 aTUITOKiHIB
1 HeIIPOEHIOKPUHHUMM BILIUBaMH [5, 9, 20]. 3a cyyacHUMK
TaHUMU, TPUBAJIMI CTPEC TAKOX € He3aJIeKHUM YUHHUKOM
MOPYIIEHHS TOJIEPAHTHOCTI OO0 IJIIOKO3U, TillepiHCyTiHeMil
Ta abnoMiHambHOTO OXKUPiHHS [20]. ¥V 3B’I3KY 3 LIUM iz~
BuiieHHs iHnekcy HOMA-IR y nauienTiB Il rpynu cuig
pPO3LIiHIOBAaTU HE $SIK i30JIbOBaHE MeTaboJiuyHe BiIXUJICH-
HSI, a SIK CKJIaJIOBY CUCTEMHOI MAaTOJIOTiYHOI BiAIOBIi, 1110
¢dopMy€eTBHCS Ha TJIi XpPOHIYHOTO 3araJieHHs] KUILIEYHUKA,
CTPECOBOTO HaBaHTAXKEHHSI i1 aAUTIO3HOCTI.

Omuinka JimigHoro mpodiaio nokasaia, 1110 B MaLiEHTIB
I rpynu BXXe HasiBHi 1MOYaTKOBI aTepOreHHi 3MiHU, 5IKi Xa-
paKTepu3yBaJKCs MiABUILIEHHSIM TPULIILEPUIIB, 3HIXKEH-
HaMm JITIBIL i renmenmieio no 3pocranHsg KA. YV xBopux

II rpynu 1i 3MiHM OyaIM 3HAYHO OLUIBII BUpaXKEHUMU Ta
BKJTIOYAJIM MiIBUILEHHS 3araJIbHOTO XOJIECTepUHY, TPUTJIi-
uepunis, JITIJHII, sumxenns JITIBIL i 3poctanHs koe-
dinienTa areporeHHocTi. OTpuMaHi pe3yJIbTaTH 3arajjoM
Y3TOKYIOThCS 3 TaHUMM JIiTepaTypH, 3TiIHO 3 SKUMU MPU
33K mnopyiieHHs JIinigHOTO 0OMiHY MOXYTh MaTH Pi3HO-
CHPSIMOBAHUI XapaKTep 3ajJeKHO Bill aKTUBHOCTI 3amajib-
HOTO TIPOLIeCY, HYTPUTUBHOIO CTaTyCy, HAssBHOCTI OXMU-
PiHHS i1 cynmyTHiX MeTaboiyHuX posnaniB [7—10]. Ao
IIpY aKTUBHOMY 3aMajeHHi 0e3 BUpakeHOI MeTa0oIiYHO1
KOMOPOiMHOCTI MOXJIMBE 3HMXXEHHS OKPEeMUX JIiMITHUX
¢paxuiii, To npu noenHanHi 33K 3 MeTaboiYHUM CUH-
JIPOMOM i BicliepaJIbHOIO aIUTIO3HICTIO (hOPMYETHCS OiTbIIT
TUIOBUI aTeporeHHUit npodias [5, 8, 9]. Came Takuii Ba-
piaHT MOpyIIeHb BCTAHOBJIEHO B mamieHTiB 11 rpymu, 1o
CBiTYUTH MPO OibII BUCOKUI KapaioMeTaboiYHUIA PU3UK
y LIi€i KaTeropii XBOpUX.

BaxiuBe 3HaYeHHS U1l MATOTEHETUYHOI iHTeprpeTa-
11ii pe3yabTaTiB MaloTh BCTaHOBJEHI Kopesiii. [Tpsamuii
3B 130K iHgmekcy HOMA-IR 3 piBHeM KOpTHU30JIy BKa3ye
Ha y4acTb CTpec-peasli3ylounx MexaHi3MiB y (hpopMyBaHHi
IHCYJIIHOpPe3UCTEeHTHOCTi. BomHoYac BiporigHi MMO3UTUBHI
kopessiii HOMA-IR 3 iHcyiHOM, iHIEKCOM Macu Tija,
piBHEM BiClLIepaJIbHOTO XKHUPY, BiICOTKOM KMPOBOI TKaHU-
HU 1 TTOKa3HWKaMU CTaHy TeUiHKM MiATBEPIXKYIOTh, 110
KJII0YOBUMU (haKTOpaMU MOPYIIEHHS BYIJI€BOIHOTO 00-
MiHy B LIUX MAI€HTIB € MOEAHAHUI BIIUB aAUTIO3HOCTI I
CHUCTEMHOTO MeTaboJIiYHOTr0 HaBaHTaxeHHs1. CUIbHI To-
3UTUBHI KOpEJsLii JIENTUHY 3 aHTPOIMIOMETPUUYHUMU T1O-
Ka3HUKaMU, II0Ko3010, iHcysiHoM i HOMA-IR Takox
CBiTUaTh MPO TiCHUI 3B’S130K aIMITIOKiHOBOI AUCPETYJIsIii
3 IHCYJIIHOPE3UCTEHTHICTIO 1 oXXupiHHSIM [14, 15]. Y cBolo
yepry, KopeJisilii MixX IMoKa3HUMKaMU JIiMiAHOTO CIIeKTpa,
KA Tta ingekcom mMacu Tijla IeMOHCTPYIOTb, IO TTOPYIIEHHS
JIinmigHOro oOMiHy y BificbkoBocyx00B1iB i3 33K € HeBU-
MaJJKOBUMMU, BOHU (hOPMYIOTHCSI B MEXAaX €AMHOTO MATOJIO-
TriYHOTO KOMILJIEKCY.

O1xe, pe3yabTaTu AOCTiIKEeHHS Jal0Th IIiICTaBU BBa-
JKaT, 110 MeTabOIIYHUI CUHIPOM Yy BiliCbKOBOCITY>KOOBILiB
i3 33K aco1litoeTbecs 3 GiblI ITMOOKUMU MOPYILICHHSIMU
BYIJIEBOIHOTO 1 JIiMiZHOTrO OOMiHY, a TAKOX 3 OLJIBIII BUpa-
>KEHOIO aKTUBALIi€I0 HEITPOSHIOKPUHHUX Ta aIUITOKiHOBUX
MEXaHi3MiB peryJsiii. Y KJIiHiYHOMY acleKTi 11e 00TpyH-
TOBY€E NOLUIBHICTh PO3IMIMPEHOI OLIHKN METa00IiYHOTO
CTaTyCy B TAKUX MALiEHTIB 3 BU3HAYEHHSIM HE JIUIIIEe CTaH-
NMAapTHUX TTOKAa3HUKIB TJIiKeMil Ta JIiMiaHOro crieKrpa, a i
incyniny, HOMA-IR, nenTtuny it koptusosny. Takuii mimxin
MOXe OYyTM KOPUCHUM I PAHHBOTO BUSIBJICHHS Malli€H-
TiB 3 HECTIPUSTIAUBUAM MepediroM KoMopOiaHOI MaToorii,
IHAMBIAYyasi3alii JiKyBaJabHOI TAKTUKHU Ta TPOPiIaKTUKKI
KapaioMeTaboIiYHMX YCKIagHeHb |5, 9, 20].

BucHoBku

1.V BilicbKOBOCTYXOO0BIIIB i3 3aMaIbHUMU 3aXBOPIOBAH-
HSIMU KUIIIEYHUKA BCTAHOBJICHO MTOPYIIEHHS BYTJIEBOAHOTO
OOMiHYy, 110 TIPOSIBJISLIOCS] TEH/ICHIII€I0 10 MiABUIIEHHS
PiBHSI TJIIOKO3M HaTIE B 000X IpyIax MOPiBHSIHO 3 KOHT-
poJieM, a 3a HassBHOCTi MeTa0O0IiUHOTO CUHIPOMY — TaKOX
3pOCTaHHSIM piBHS iHCYiHY Ta iHTekcy HOMA-IR, 110
CBimuMThL PO OpMyBaHHS iHCYTIHOPE3UCTEHTHOCTI.
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2. Y mami€eHTiB i3 3allalbHUMHU 3aXBOPIOBAHHSIMU K-
IIEYHMKa BUSIBJIEHO 3MiHU JiMiAHOTro npodiiwo, BUpaxe-
HICTb KX OyJj1a OiIbIIOIO 32 YMOBH IIOEIHAHHS 3 MeTab0-
JIIYHUM CUHAPOMOM i XapakTepu3yBajacs MiIBUILECHHSIM
XC, tpurniuepunis, JITTHIL i 3uuskennsam JITIBILI.

3. V BiiicbKOBOCIYXOOBIIIB i3 3aMaTbHUMU 3aXBOPIO-
BaHHSIMM KMILIEYHMKA, OCOOJIMBO 3a HAasIBHOCTI MeTabo-
JIIYHOTO CUHIIPOMY, JOLIbHO BKJIFOUATU 0 CTAHAAPTHOTO
00CTeXXEeHHSI OLIIHKY IMTOKA3HUKIB BYIJIEBOJHOTIO i JIiMiAHOTO
obMiny, iHcyniny, HOMA-IR, a TakoX piBHiB JIEITUHY, 1110
TIO3BOJIUTH CBOEYACHO BUSIBJISITU META0OJIiYHI TTOPYILIEHHS,
cTpaTrdiKyBaTU pU3MK KOMOPOiIHOTrO repediry Ta OnTUMi-
3yBaTH JiKyBaJabHO-TIPOMITAKTUUHY TAKTUKY.

Konduikr inTepecis. ABTOpU 3asIB/ISIIOTH IIPO BiICYTHICTh
KOHITIKTY iHTepeciB i BjacHOI (piHaHCOBOI 3alliKaBJIEHOCTI
MPU IiArOTOBIIi 1aHOI CTAaTTi.
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Metabolic profile in military personnel
with inflammatory bowel disease

Abstract. Background. The purpose of the study was to assess the
indicators of lipid and carbohydrate metabolism, cortisol, leptin, and
their relationships in military personnel with inflammatory bowel
disease and metabolic syndrome. Materials and methods. The study
included 40 military personnel with inflammatory bowel disease,
who were divided into 2 groups: group I comprised 32 participants
without metabolic syndrome, and group II included 8 patients with
metabolic syndrome. The control group consisted of 10 apparently
healthy individuals. Serum lipid parameters, glucose, insulin, corti-
sol, and leptin levels were measured. Insulin resistance was assessed
using the HOMA-IR index. Results. All patients with inflammatory
bowel disease demonstrated elevated serum cortisol compared to the
control group (p < 0.05), with no significant difference between the
study groups. Leptin levels in group I were 2.4-fold higher than in
the control group, amounting to 6.25 (4.0; 16.2) ng/mL versus 2.65
(0.45; 3.9) ng/mL, and 1.5-fold higher than in group I, in which the
content was 4.1 (2.3; 8.4) ng/mL (p < 0.05). Fasting glucose tended
to increase in both groups I and 11, reaching 5.0 (4.8; 5.4) mmol/L
and 5.4 (4.7, 6.2) mmol/L, respectively, versus 4.4 (4.1; 4.6) mmol/L
in controls. In patients with metabolic syndrome, insulin level was

12.9 (7.7; 25.8) ulU/mL, which was 1.8-fold higher than in group I,
while HOMA-IR was 3.1 (1.6; 6.0), exceeding the control value by
1.4-fold and the group I value by 2.1-fold (p < 0.05). The lipid profile
in group II was characterized by total cholesterol increase to 5.22
(4.93; 5.86) mmol/L, triglycerides to 1.44 (1.29; 2.11) mmol/L, and
very low-density lipoprotein cholesterol to 0.66 (0.59; 0.97) mmol/L,
along with a decrease in high-density lipoprotein cholesterol to
1.17 (0.87; 1.41) mmol/L. A direct correlation was found between
HOMA-IR and cortisol levels (r = +0.369; p = 0.033), as well as
between leptin and HOMA-IR (r = +0.437; p = 0.005). Conclusions.
In military personnel with inflammatory bowel disease, the pre-
sence of metabolic syndrome is associated with more pronounced
disturbances in carbohydrate and lipid metabolism, elevated leptin
levels, and the development of insulin resistance. Incorporating in-
sulin, HOMA-IR, leptin, and cortisol assessment into the standard
examination may improve early diagnosis of metabolic comorbidity
and risk stratification.

Keywords: inflammatory bowel disease; military personnel; meta-
bolic syndrome; lipid metabolism; carbohydrate metabolism; insulin
resistance; HOMA-IR; cortisol; leptin
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Epigenetic antifibrotic effect of expression
of long noncoding RNAs IncR-p21, MEG3, H19
on the development of fibrosis in metabolic
dysfunction-associated steatotic liver disease
(systematic review and meta-analysis)

Abstract. Background. Metabolic dysfunction-associated steatotic liver disease (MASLD) is one of the most com-
mon chronic liver disorders in children and adults worldwide. Liver fibrosis is the key prognostic factor determining
disease progression to cirrhosis and hepatocellular carcinoma. Long non-coding RNAs (IncRNAs) have emerged
as critical epigenetic regulators of hepatic stellate cell (HSC) activation and fibrogenesis. The purpose was to sys-
tematically evaluate the epigenetic impact of reduced expression of anti-fibrotic long non-coding RNAs (IncR-p21,
MEGS3, and H19) on the development and progression of liver fibrosis in MASLD/MASH, with emphasis on key
profibrotic signaling pathways (TGF-B/SMAD, Hedgehog) and therapeutic perspectives. Materials and methods.
This systematic review and meta-analysis was conducted and reported in accordance with the PRISMA 2020
statement (PROSPERQ registration CRD420250652980). A comprehensive search of PubMed, Cochrane Library,
Scopus, Embase, and Web of Science (2010-2026) was performed using predefined Boolean strings. Original
clinical, animal, and in vitro studies that demonstrated reduced expression of the target anti-fibrotic IncRNAs and
their association with increased fibrosis or HSC activation in established MASLD/MASH models or human cohorts
were included. Two independent reviewers performed study selection, data extraction, and risk-of-bias assessment
(SYRCLE for animal studies, ROBINS-I for observational clinical studies, modified OHAT for in vitro studies). Quan-
titative meta-analysis is planned when at least three comparable studies per IncRNAs are available. Results. Of 106
identified reports, 53 addressed IncRNAs (IncR-p21, MEG3, H19) expression as potential biomarkers; ultimately,
7 studies met strict inclusion criteria. Reduced expression of IncR-p21, MEG3, and H19 was consistently associated
with HSC activation, epithelial-mesenchymal transition, and activation of the main profibrotic pathways, leading to
increased a-SMA and COL1A1 expression. Conclusions. LncR-p21, MEG3, H19 play a significant epigenetic role
in the development of advanced liver fibrosis in MASLD/MASH. A decrease in their expression leads to derepression
of profibrotic signaling in key profibrotic signaling pathways (TGF-B/SMAD, Hedgehog).

Keywords: liver fibrosis; metabolic dysfunction-associated steatotic liver disease; long noncoding RNAs IncR-p21,
MEG3, H19

Introduction

Metabolic dysfunction-associated steatotic liver di-
sease (MASLD) is one of the most common chronic liver
diseases in children and adults worldwide. According to
recent meta-analyses, the prevalence of MASLD among
obese children is 30—40 %, the overall global prevalence
among children is about 7—14 %, and projections show that

its prevalence among adults will exceed 55 % by 2040 [1-3].
In a significant proportion of patients, the disease progresses
from simple steatosis to steatohepatitis, fibrosis, and cirrho-
sis, which leads to a high risk of developing hepatocellular
carcinoma and the need for liver transplantation at a young
age [4]. The development of liver fibrosis in MASLD is a key
prognostic factor that determines the severity of the course
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and the risk of complications [5—8]. Unlike other chronic
hepatitis, the progression of fibrosis in MASLD does not
always directly correlate with the degree of inflammation,
but largely depends on the activation of hepatic stellate cells
(HSCs), which transform into myofibroblast-like cells and
overproduce extracellular matrix components [9, 10]. This
process is regulated by a complex network of signaling path-
ways (TGF-B/SMAD, PI3K/Akt, Wnt/B-catenin, Notch,
Hedgehog), making it a potential target for epigenetic the-
rapy. With the development of next-generation sequencing
technologies, it has been proven that a significant portion of
the human genome, originally considered “junk DNA” [11],
is ubiquitously transcribed into RNA, while less than 2 % of
the entire genome is translated into proteins.

In recent years, the more than 100,000 described species
of long non-coding RNAs (IncRNAs) have attracted parti-
cular attention from scientists. The competitive endogenous
RNA (ceRNA) hypothesis provides a framework for un-
derstanding how IncRNAs, along with other RNA species
such as microRNAs (miRNAs) and mRNAs, interact in a
complex regulatory network. According to this hypothesis,
long non-coding RNAs can “sponge” or sequester miRNAs,
preventing them from binding to target mRNAs. This inter-
action modulates the availability of miRNAs to regulate tar-

get genes, thereby influencing gene expression and cellular
function. Long non-coding RNAs were originally defined as
RNA molecules longer than two hundred nucleotides. Re-
cently, a new classification system has been proposed based
on the size of the RNA molecule, structural characteristics,
and the type of RNA polymerase that directs transcrip-
tion. According to the current classification, IncRNAs are
RNAs longer than five hundred nucleotides, transcribed by
RNA Pol II, that do not code for proteins, but play a key
role in the regulation of gene expression at the epigenetic,
transcriptional, and posttranscriptional levels [12]. It has
been shown that liver fibrosis undergoes significant rear-
rangement of the IncRNAs transcriptome, and individual
IncRNAs directly affect HSC activation, epithelial-mesen-
chymal transition of hepatocytes, and extracellular matrix
remodeling [13—17]. Among them, profibrotic and antifi-
brotic IncRNAs are distinguished, which act as “sponges”
for miRNAs, chromatin modulators, or direct regulators of
key signaling molecules.

The development of liver fibrosis is not always associated
with the presence and degree of inflammation [19]. At the
same time, it has been shown that liver fibrosis is accompa-
nied by changes in the structure of the IncRNAs transcrip-
tome (Table 1) [13, 16, 17].

Table 1 — Long non-coding RNAs associated with the development
of liver fibrosis in MASLD [13, 15, 18-20]

LncRNAs Molecular target Effect
1 2 3
Decreased expression
GAS5 miR-21, miR-23a, miR-222 Reduces PTEN and p27 levels
) o 17 o i Reduced hepatocyte IncR-p21 expression significantly
IncR-p21 P21, miR-17-5p, miR-30, miR-181b promotes CCl,-induced liver fibrosis and HSC activation
MEG3 miR-212 Overexpression of MEGS suppresses HSC
Overexpression of H19 suppresses liver fibrosis by
H19 MeCP2, IGF1R downregulating pERK1/2 and MeCP2/IGF1R pathways
Enhancement of expression
APTR Accelerates the development of liver fibrosis
GAS5 miR-21, miR-23a, miR-222 Increases PTEN and p27 levels
Promotes cholestatic liver fibrosis by binding to ZEB1
H19 let7, ZEB1, miR-148a and inhibiting cell migration and activation of the SIPR2/
SphK2/let7/HMGA2 pathway
HOTAIR promotes liver fibrosis by upregulating
; : miR-148b and miR-29b, which respectively regulate
HOTAIR miR-29b, miR-148b the expression of the DNMT1/MEG3/p53 pathway
and PTEN methylation in liver fibrosis
; ; HOTTIP promotes HSC activation by upregulating
HOTTIP miR-148a, miR-150 miR-148a and miR-150
HULC Accelerates liver fibrosis
Lnc-LFAR1 directly binds to Smad2/3 and promotes
LFAR1 SMAD2/3 its phosphorylation, promoting the activation of TGF-3
and the Notch pathway to accelerate liver fibrosis
Linc01271 promotes lipid synthesis and inflammatory
Linc01271 miR-149-3p/RAB35 responses through the miR-149-3p/RAB35 axis and
PIBK/AKT/mTOR pathway
Inc-SPARCL1-1:2 miR-6881-5p Accelerates liver fibrosis
MALAT1 SIRT1, miR-26b, miR-101b Accelerates liver fibrosis
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End of Table 1

1 2 3
MEGS inhibits HSC activation and epithelial-
MEGS NOTCH mesenchymal transition
NEAT1 mlRmﬁéggRSZS bmg%iger%gqg({)g 22, NEAT1 accelerates liver fibrosis progression
NONRATTO013819.2-Lox pathway is associated
NONRATTO013819.2 Lox with ECM remodeling during HSC activation
NORAD miR-511-3p/Rho-associated protein Effects on white fat growth, pancreatic -cell
kinase 2 (Rock2) axis dedifferentiation, and liver fibrosis
PVT1 miR-152 Promotes PTCH gene methylation
RABGAP1LDT-206 Accelerates liver fibrosis
SCARNA10 interacts with PRC2 to regulate a-SMA
SCARNAT0 PRC2 and Smad?2/3 expression
SNHG7 miR-29b, miR-378a-3p, miR-945 Promotes PTEN gene methylation
TGFB2-0OT1 TBRII Accelerates liver fibrosis
TUGH1 Smad2, Smad3 Accelerates liver fibrosis

Downregulation of certain IncRNAs (including lncR-p21,
MEG3, GASS5, MEGS, and others) can inhibit HSC activa-
tion, induce myofibroblast apoptosis, and block key profi-
brogenic signaling cascades. Their potential as biomarkers
of fibrosis progression and promising targets for epigenetic
therapy is being actively studied [19, 20]. However, in the pe-
diatric population, data on the role of antifibrotic IncRNAs
in MASLD remain fragmentary, and their mechanisms of
action in the context of metabolic dysfunction need to be
systematized.

The aim of this systematic literature review is to summa-
rize current data on the epigenetic impact of reduced expres-
sion of long non-coding RNAs on the development of liver
fibrosis in metabolic dysfunction-associated steatotic liver
disease, with an emphasis on key signaling pathways (TGF-3/
SMAD, Hedgehog) and potential therapeutic prospects.

Materials and methods

1. Ethics statement

Since this study is a systematic review and meta-analysis
and does not involve human participants or human-origin
materials, neither institutional review board approval nor
informed consent was required.

2. Study design

This systematic review and meta-analysis was conducted
in accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) statement
available at https://www.prisma-statement.org [21].

3. Eligibility criteria

Information sources

A combined manual and automated search approach
was employed to identify relevant studies. We systemati-
cally searched multiple databases, including 106 PubMed,
12 Cochrane Library, 10 Scopus, 10 Embase, and 10 Web of
Science, using comprehensive search terms from September
2010 to April 2026, which were selected using the following
keywords: children, obesity, liver fibrosis, metabolic dysfunc-
tion-associated steatotic liver disease, long noncoding RNAs.
Studies were selected based on strict predefined inclusion

and exclusion criteria tailored to the research question: the
epigenetic impact of reduced expression of anti-fibrotic
IncRNAs on the development and progression of liver fi-
brosis in metabolic dysfunction-associated steatotic liver
disease (MASLD/MASH).

Inclusion criteria:

1. Original research articles (clinical, animal, or in vitro
studies) investigating anti-fibrotic IncRNAs (e.g., H19,
MEGS3, IncR-p21 in anti-fibrotic context, and others expli-
citly shown to suppress HSC activation or fibrosis when ex-
pressed at normal/high levels).

2. Studies demonstrating reduced expression (down-
regulation, knockdown, silencing, CRISPR/Cas9 knock-
out, or naturally low levels in patients/models) of the target
IncRNAs and its association with increased liver fibrosis,
HSC activation (a-smooth muscle actin (a-SMA), type |
collagen (COL1A1), etc.), or activation of profibrotic path-
ways (TGF-8/SMAD, Hedgehog).

3. Studies using established MASLD/MASH models
(high-fat diet, methionine-choline-deficient diet, CCl, and
metabolic stress, ob/ob or db/db mice, palmitate-treated
hepatocytes/HSC, human MASLD/MASH liver biopsies,
serum/plasma).

4. Studies providing quantitative data suitable for me-
ta-analysis: fold-change of IncRNA expression, fibrosis
scores (histological or biochemical), expression of fibrosis
markers (mRNA/protein levels with mean + SD or SEM),
effect sizes, or odds ratios with 95% CI and P < 0.05.

5. Publications from September 2010 to April 2026 (to
capture modern high-throughput sequencing and functional
IncRNA studies).

6. English-language full-text articles.

Exclusion criteria:

1. Studies focused solely on profibrotic IncRNAs (e.g.,
MALATI, NEATI1, HULC, HOTAIR, LFARI when only up-
regulation is reported without comparison to anti-fibrotic
effects).

2. Studies without clear evidence of reduced IncRNAs
expression or without linking it to fibrosis progression.
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3. Reviews, meta-analyses, systematic reviews, case re-
ports, letters, editorials, conference abstracts, or duplicate
publications.

4. Studies without appropriate controls (negative con-
trols, sham-operated, wild-type, or scramble siRNA).

5. Small sample sizes (< 10 independent biological repli-
cates per group in animal/in vitro studies or < 10 patients in
human cohorts).

6. Studies lacking statistical validation (P > 0.05 for primary
outcomes) or without sufficient quantitative data for pooling.

7. Non-English publications and studies without full-text
availability.

4. Search strategy

The search terms used in PubMed, Cochrane Library,
Scopus, Embase, and Web of Science are presented below
(identical Boolean strings were applied across all databases
with database-specific syntax adjustments): (“long non-co-
ding RNA” OR “IncRNA” OR “long noncoding RNA” OR
“lincRNA”) AND (“liver fibrosis” OR “hepatic fibrosis”
OR “liver fibrogenesis” OR “hepatic stellate cell activation™)
AND (“MASLD” OR “MASH” OR “metabolic dysfunc-
tion-associated steatotic liver disease” OR “metabolic-asso-
ciated steatotic liver disease” OR “NAFLD” OR “NASH”
OR “steatotic liver disease”) AND (“reduced expression”
OR downregulation OR knockdown OR silencing OR inhi-
bition OR “anti-fibrotic” OR “antifibrotic”).

No language or publication-type filters were applied
during the initial search; limits were imposed manually
during screening.

5. Selection process

A systematic screening process was implemented to en-
sure the inclusion of high-quality studies, thereby reducing
bias and enhancing the robustness of the analysis. Two inde-
pendent reviewers (Aleksandr Abaturov and Anna Nikulina)
screened titles and abstracts using Rayyan QCRI software.
Full-text articles were retrieved for potentially eligible studies
and assessed against the inclusion/exclusion criteria. Disag-
reements were resolved by consensus or consultation with
a third reviewer if necessary. To maintain uniformity and
clarity, only publications in the English language were con-
sidered. The PRISMA 2020 flow diagram will illustrate the
study selection process (Fig. 1).

6. Data collection process

Data extraction was independently performed by 2 in-
vestigators (Aleksandr Abaturov and Anna Nikulina) using

a standardized, piloted data extraction form. Any inconsis-
tencies or missing data were addressed through consensus
among the investigators.

7. Data items

Extracted data included details about the authors, publi-
cation year, and study location; information regarding sample
type (e.g., liver tissue, serum) and sample size; the specific
anti-fibrotic IncRNAs variants studied; dosage and mode of
administration (for intervention studies); expression patterns
(upregulation or downregulation); and study outcomes, such
as fat accumulation, inflammation, fibrosis stage, hepatic
stellate cell activation markers (a-SMA, COL1A1), signaling
pathway activity (TGF-3/SMAD, Hedgehog), fold-change
data, and statistical significance when available. For me-
ta-analysis, quantitative data on IncRNAs expression levels
(fold change, mean £ SD) and fibrosis-related endpoints
were prioritized. Any inconsistencies or missing data were
addressed through consensus among the investigators, en-
suring a comprehensive and accurate synthesis of the thera-
peutic potential of IncRNAs in MASLD/MASH.

8. Statistical analysis

Meta-analysis was performed when at least three studies
reported comparable quantitative outcomes for the same
IncRNAs or pathway.

For continuous outcomes (e.g., fold-change of IncRNAs
expression, relative mRNA/protein levels of a-SMA,
COLI1AL, fibrosis score), the standardized mean difference
(SMD) with 95% confidence interval (CI) was calculated as
the summary effect measure. When studies reported odds
ratios (OR) or hazard ratios for dichotomous outcomes
(e.g., presence/absence of significant fibrosis), the Man-
tel-Haenszel method was applied.

Heterogeneity was assessed using Cochran’s Q test
(P < 0.10 considered significant) and the I? statistic (I* > 50 %
indicating substantial heterogeneity). Subgroup analyses were
planned a priori according to: type of anti-fibrotic IncRNAs
(H19, MEG3, IncR-p21, etc.); experimental model (in vitro,
animal, human); age group (pediatric vs adult, where data
permitted); type of sample (liver tissue vs serum/plasma).

Sensitivity analysis was conducted by sequentially exclu-
ding one study at a time to assess the robustness of pooled
estimates. Publication bias was evaluated visually using
funnel plots and statistically using Egger’s regression test
(P < 0.1 considered significant). All statistical analyses were
performed using Review Manager software (RevMan 5.4,

Identification
Records identified from databases >
(n = 540) etc.

Records excluded (n = 434):
— not relevant/wrong topic reviews,

Records identified from 106 PubMed,
12 Cochrane Library, 10 Scopus, [<
10 Embase, and 10 Web of Science

Screening
Records screened (n = 106)

Full-text articles excluded (n = 53):

Eligibility
Full-text articles assessed (n = 53)

— profibrotic only;
— insufficient data;
— inappropriate design;

Y

— small sample size

Included
Studies included in qualitative >
synthesis (n = 7)

Excluded at full-text stage (n = 46):
— not meeting inclusion criteria

Figure 1 — PRISMA 2020 flow diagram of study selection process
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The Cochrane Collaboration, Copenhagen, Denmark) and
R version 4.3.2 with the “meta” and “metafor” packages.
A two-tailed P-value < 0.05 was considered statistically sig-
nificant.

9. Assessment of risk of bias

The risk of bias in the included studies was assessed inde-
pendently by two reviewers (Aleksandr Abaturov and Anna
Nikulina) using validated domain-based tools appropriate for
each study design. Disagreements were resolved by discus-
sion or consultation with a third reviewer.

For animal studies (preclinical in vivo models):
SYRCLE’s Risk of Bias tool (SYstematic Review Centre
for Laboratory animal Experimentation) was applied across
10 domains (selection, performance, detection, attrition,
reporting, and other biases).

For human observational/clinical studies: the ROBINS-I
tool (Risk Of Bias In Non-randomized Studies — of Inter-
ventions) was used, evaluating confounding, selection of
participants, classification of interventions, deviations from
intended interventions, missing data, measurement of out-
comes, and selection of the reported result.

For in vitro studies: a modified Office of Health Assess-
ment and Translation (OHAT) risk of bias tool was em-
ployed, focusing on selection bias, performance bias, detec-
tion bias, attrition bias, and selective reporting.

Each domain was judged as green — low risk, yellow —
moderate/some concerns, red — high risk. An overall risk-
of-bias judgment for each study was categorized as low,
moderate, serious, or critical. Results of the risk-of-bias as-
sessment presented graphically (traffic-light plots and sum-
mary plots) (Fig. 2).

10. Protocol registration

PROSPERO CRD420250652980.

Analysis of the literature

Of the 106 reports highlighting the contribution of
IncRNAs to the development of MASLD, we focused on 53
reports related to the expression of IncRNAs as a biomarker
for the development of MASLD. Ultimately, only 7 reports

contained reliable information and met the standardized
study inclusion criteria, namely: 3 (IncR-p21); 3 (MEG3);
1 (H19). Most of the included studies had a low or moderate
risk of bias (Fig. 2). The main concerns related to the per-
formance bias in animal studies and mediocre results in the
single clinical observational study. The quality of the nRCTs
on the contribution of long noncoding RNAs to the deve-
lopment of MASLD is presented in Table 2.

Meta-analysis of the effects of IncCRNAs
on fibrosis markers and HSC activation

A meta-analysis was performed for IncR-p21 and MEG3,
as 3 comparable studies were available for each.

Heterogeneity and subgroup analysis

When assessing overall heterogeneity, high I? values
(> 50 %) were observed for a-SMA markers, suggesting
methodological differences between models (in vitro vs.
in vivo). Subgroup analysis by experimental model type par-
tially explained the heterogeneity, indicating that the effect
of IncR-p21 was more pronounced in LX-2 cell cultures
compared to CCl, rat models.

Sensitivity analysis and publication bias

Sensitivity analysis by sequential exclusion of studies
did not change the statistical significance of the overall ef-
fect for IncR-p21 and MEG3, confirming the robustness of
the results. Visual analysis of funnel plots and Egger’s test
(P > 0.1) did not reveal any clear evidence of publication
bias, although the small number of studies limits the power
of these tests.

IncR-p21. In three studies (Zheng J. et al., 2015; Yu F.
et al., 2016, 2017), decreased IncR-p21 expression was sta-
tistically significantly associated with increased a-SMA and
COLI1AL1 levels. The mechanism was realized through the
modulation of the p21, miR-181b/PTEN and Wnt/B-catenin
pathways.

1. Effect on a-SMA expression

A meta-analysis showed that downregulation of IncR-p21
expression (or its experimental knockdown) resulted in a
significant increase in a-SMA levels, a key marker of HSC

Zheng, 2015
Yu, 2016
Yu, 2017

He, 2014

Included studies

Yu, 2018
Chen, 2019

Yang, 2018

Selection  Performance  Detection

Risk of bias summary (traffic light plot)

Risk of bias domains

Moderate

Low

Attrition Reporting Other

Figure 2 — Summary of risk of bias assessment for the included studies
Note. Assessment tools — SYRCLE (animal), ROBINS-I (clinical), modified OHAT (in vitro).
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% : _.-Z_D _,-‘é E*é ':'S Z-test: the overall effect was statistically significant
° b= = < (Z = 5.12; P < 0.00001), indicating the robustness of the
= § .6 al 13 § T 8 conclusion about the antifibrotic role of IncR-p21.
5;; % § [ 1 § <§’: o % I % The combined data confirm that IncR-p21 acts as a cri-
= 7 ,5 -1 8 § SE|ED (% S g 58 'g :.j tical epigenetic repressor of fibrogenesis. Its decrease is a
s S SNI8o |~ 8 '% Ii'-" -z g =g 5 8 statistically significant predictor of increased a-SMA and
- = - =1 BT~ . . . os .
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cE| £ (Q2|laT|ER|JSL|nd|ce|gB| 2 E phenobp v :
g,:é_ = (:f:) § BE @ g_ 8 % g 228 _c%% gy MEGS3. An analysis of three studies (He Y. et al., 2014;
So| £ @ 25[(Tc|E<| 85 ©®  YuF etal, 2018; Chen M.J. et al., 2019 firmed that
58| e |18~ |22|TE|ES o_:g,_T o 8 u F. et al., ; Chen M.J. et al., ) confirmed tha
8 % ‘© b _g o D_', %; J) 5188 % E Qo g -.g decreased MEG3 levels correlated with the progression of
£=| = |22|E 11=56 3 225 |ZX%| S liverfibrosis. The effect was mediated through the activation
T Col=_|Yc|Ue|8x|w Qg | £ 5 . .
50 S g NG Q-:g S5|29| _g Wi s @ of TGF-B/SMAD and Hedgehog signaling.
g < i s ;- S5|-5 3 5l pgpin S S 1. Effect on a-SMA expression
™ S g S k= = 2lms 8 T 5 s The pooled effect size for preclinical studies (He Y. et al.,
'*E; 6', 3 °l= E = — 'ﬁ § 2014; Yu F. et al., 2018), where experimentally downregula-
S 'S € ting MEGS3 expression was performed, revealed a significant
- E < Q
E by o 5 9 5 £33 o a § increase in a-SMA levels. SMD: 3.12 (95% CI: 1.84—4.40;
S 2 o 318 = B |le _g ©C |= S P <0.001). This indicates that MEG3 deficiency leads to a
C = w . .
S 2 @ |O < IS I |E < E |oF 8 < e &  Pbronounced transformation of stellate cells into a myofibro-
= 2 | =< =~ | O |~ =~ | =D S0 .
SS| E V8| Q| & |08| @ |S&|TB|SE blast-like phenotype.
% ¢l & |XNE © g OE © ks g B = 23 2. Effect on COL 1A1 expression
23 (@) 8 2 8 8 % > .g 'g qg. A meta-analysis of the results on type I collagen accu-
%% (:f:) T T T1% % 2 5 ?:' mulation showed a similar pattern. SMD: 2.85 (95% CI:
S~ .
s 3 @ _E % 1.52—4.18; P < 0.001). This result supports the role of MEG3
§ ? QS S S = © » &  inthe repression of extracellular matrix genes.
° g g_ SS|1sS|w e GRS e s oS 3. Clinical significance (according to Chen M.J. et al.,
S5| 2 |gs|es|g8|es|8s|BEles|ES 219
Y T L = = -_:.: = = © (U = —
S § = E ; E g 5 z E g S ; £ ke g < ‘g In the clinical part of the analysis, it was found that
8 & g a *§ a *§ a=la *§ a *§ o alx *E QZ: '5’ patients with severe fibrosis had significantly lower serum
g‘ s < s < Sl g| 8 % MEG3 levels compared to the control group. The decrease in
° 55 MEG3Ilevels correlated with the severity of fibrosis according
S s |<Y| & 5| .B| 5<K|<8|S8 tothe METAVIR scale (P <0.05).
[S) Q> g FERIERIERERIERIEER: .g 4. Statistical heterogeneity and reliability
3 |sE|SE|BE|BE|SE|IBE|SE|SE| S Heterogeneity: the I? indicator was 62 %, which is ex-
S |63 oC|uO|uO|>0O[LO|=0 (30| 98  plained by the combination of in vitro (LX-2 cells) and in vivo
% |£°|50|2d|aN|oY | 20| 55| Da| §D . i
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E‘ < |NR| &| &| &| &|oR|>]| g @  despite the different signaling pathways studied (TGF-B/
| > — 2 S SMAD in He Y. and Hedgehog in Yu F.).
~ = N &3 o |5 'g The generalized SMD data confirm that MEG?3 acts as
2 % 5 g T % 2 apotent epigenetic brake on fibrogenesis. Its deficiency is
E £ £ @ S statistically significantly associated with activation of the
o 2 % pro-fibrotic pathways TGF-B and Hedgehog, leading to ex-
~— (aV] ™ < Te} O N~ O o . .. . . .
= = 4 cessive collagen deposition in liver tissue.
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H19. Since only one study was included (Yang J.J. et al.,
2018), a quantitative meta-analysis was not performed. How-
ever, the results suggest that decreased H19 due to DNMT]1
promoter hypermethylation leads to HSC activation via
p-ERK1/2 (Fig. 3).

Discussion

The role of reduced INCRNAs expression
in the epigenetic influence

on the development of liver fibrosis

1. LncRNAs-mediated regulation of the activity of the
TGF-f-associated signaling pathway in the development of
liver fibrosis

The most important biological factor promoting the de-
velopment of tissue fibrosis, including liver tissue, is the fi-
brogenic cytokine TGF-3, which promotes HSC activation
through the following profibrotic (APTR, H19, HOTTIP,
LFARI, MALATI1, SCARNAI10, TGFB2-0OT1]) and antifibro-
tic (IncRNA-p21, MEG3, H19) IncRNAs.

IncR-p21. The long intergenic non-coding RNA-p21
(IncR-p21) gene is located upstream of the gene encoding
the critical cell cycle regulator CDKNI1A (also known as
p21). The IncR-p21 transcript, by activating p53, induces
cell apoptosis [29, 30]. The direct molecular targets of
IncR-p21 are miR-17-5p and miR-181b-5p, which sup-
press the expression of the Smad7 and phosphatase and
tensin homolog (PTEN) genes, respectively. A decrease
in the expression level of IncR-p21 leads to an increase
in the representation of miR-17-5p, miR-181b-5p and,
consequently, to the activation of HSCs and the develop-
ment of liver fibrosis [23, 31]. Thus, IncR-p21, by seques-
tering miR-17-5p, promotes the expression of the Smad7

gene, which inhibits Smad2/3, which reduces the activity
of liver fibrosis. Sequestration of miR-17-5p also leads to
a decrease in the activity of the fibrinous Wnt/f-catenin
signaling pathway [32, 33].

At the same time, the decrease in IncR-p21 expression
promotes an increase in the representation of miR-17-5p
and miR-181b-5p, which leads to the inhibition of SMAD7
and PTEN and, as a result, to the excitation of TGF-3- and
PI3K/Akt-signaling pathways, respectively, activating HSCs
and fibrosis of liver tissue [23, 34—37].

MEG3. Transcript 3, expressed by the maternal-
ly expressed 3 (MEG3) allele of the imprinted delta-like
non-canonical Notch ligand 1 (DLK1) gene, functions as
a tumor suppressor. Most studies have shown that patients
with MASLD and experimental mice with CCl,-induced
liver fibrosis have a reduced expression level of the IncRNA
MEG3, with lower MEG3 expression levels corresponding
to higher degrees of liver fibrosis [25, 27, 38, 39]. At the
same time, there is evidence that MEG3 expression le-
vels are significantly increased in fibrotic liver tissue in pa-
tients with metabolic dysfunction-associated steatohepatitis
(MASH) [40].

The lack of MEGS3 transcripts results from the recruit-
ment of the MeCP2 protein to the promoter region of the
patched! protein (PTCH1) and RAS protein activator like 1
(RASAL1) genes. The PTCHI1 protein suppresses the activity
of Hedgehog-associated signaling pathway in the develop-
ment of fibrosis, and the RASALI protein suppresses the
proliferation and fibrogenic activity of HSC [25, 41, 42]. An
updated level of MEG?3 expression leads to a decrease in the
activity of liver fibrosis and a decrease in the expression of
the Acta2/a-SMA and COLIA1 genes.

Forest plot of the effect of IncRNA-p21 and MEG3 expression on liver fibrosis markers (a-SMA, COL1A1)
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Figure 3 — Forest plot visualizing the results of meta-analysis for IncRNA-p21 and MEG3

Note. The direction of the effect is indicated by arrows as “Favours decreased fibrosis/HSC activation”, which
means that increased expression of IncR-p21 and MEG3 is an antifibrotic factor.
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Overexpression of MEG3 inhibits the proliferation of
HSCs and activates the expression of the p53 protein gene,
which indirectly inhibits cytochrome c to lead to caspase-3-
dependent apoptosis of activated HSCs [43, 44]. The anti-
fibrotic effect of the MEG3 transcript is responsible for the
inhibition of TGF-B1/SMAD signaling in HSCs [45]. Also,
MEGS3, interacting with a representative of the Hedgehog-as-
sociated signaling pathway for the development of liver fibro-
sis, the smoothened, frizzled class receptor (SMO), suppres-
ses the epithelial-mesenchymal transition hepatocytes [44].

H19. The H19gene is an imprinted gene that is normally
expressed from the maternally inherited chromosome and
epigenetically silenced on the paternal chromosome. During
embryonic development, H19 controls genome-wide methy-
lation, directs methylation of the imprinted gene network,
and regulates organ size. The complexity of H19 functions
in the liver is reflected in its interaction with and regula-
tion of an increasing number of proteins, as well as coding
and non-coding RNAs involved in metabolism, profibrotic
gene networks, cell cycle progression, and chromatin re-
gulation [46]. It is noteworthy that liver fibrosis can occur
with decreased expression of the H19 IncRNA in activated
HSCs. The long non-coding RNA H19 is a major regulator
of insulin-like growth factor 1 receptor (IGF1R) gene ex-
pression, which is highly expressed in activated HSCs. Low
expression of IncRNA H19 is associated with high expression
of DNMT1 and hypermethylation of the IncRNA H19 pro-
moter in fibrotic liver tissue. It is believed that the decrease
in expression of IncRNA H19 promotes the increase in ex-
pression of DNMT1, which hypermethylates the IncRNA
H19 promoter [28, 47]. Overexpression of H19 promotes the
recruitment of methyl-CpG-binding protein 2 (MeCP2) to
the IGFIR gene promoter, which inhibits the expression of
this gene and suppresses HSC activity [48].

The effect of IncRNAs on the TGF-1/SMAD-associa-
ted signaling pathway in the development of liver fibrosis in
MASLD is presented in Fig. 4.

2. LncRNAs-mediated regulation of the activity of the
Hedgehog-associated signaling pathway in the development of
liver fibrosis

The profibrotic IncRNA that regulates the activity of
the Hedgehog-associated signaling pathway is PV'T1, while
MEG3 is an antifibrotic IncRNA.

MEG3. The MEG3 transcript has the ability to sponge
miR-212, which suppresses the activity of SMO expression,
regulating the activity of the Hedgehog-associated signaling
pathway in the development of liver fibrosis [42]. The de-
crease in the expression of the IncRNA MEG3, observed in
liver cirrhosis, leads to an increase in the representation of
the miR-212 pool and SMO expression. The increase in the
amount of miR-212 is accompanied by the suppression of
the expression of the negative regulator of the Hedgehog-as-
sociated signaling pathway, the protein PTCH1. Thus, the
IncRNA MEG3-mediated increase in the level of SMO ex-
pression and the decrease in the level of PTCH1 expression
lead to the activation of target genes of the Hedgehog-asso-
ciated signaling pathway [26].

The influence of IncRNAs on the Hedgehog-associa-
ted signaling pathway in the development of liver fibrosis in
MASLD is presented in Fig. 5.
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Figure 4 — The influence of IncRNAs on the activity
of TGF-B1/SMAD-associated signaling pathway
in the development of liver fibrosis in MASLD

Notes: the main source of TGF-B1 in the develop-
ment of MASH; are Kupffer cells. The TGF-B1 factor,
interacting with the specific receptor TBR-Il, activates
it, which causes the phosphorylation of SMAD2 and
SMAD3 proteins. Then the heterocomplex of phos-
phorylated SMAD2/3 forms a complex with SMADA4,
which translocates into the cell nucleus and together
with SMAD4 regulates the expression of target genes.
The functioning of the SMAD2/3-associated signaling
cascade is negatively regulated by the SMAD? factor.
Activation of the SMAD-associated signaling path-
way causes the transformation of HSCs into fibrosing
myofibroblast-like cells and increased expression of
collagen, a-smooth muscle actin and other ECM com-
ponents genes. Transdifferentiated myofibroblast-like
cells respond significantly to the action of TGF-B1: the
production of collagen, tissue inhibitor of metallopro-
teinase-1 and -2 and plasminogen activator inhibitor 1.
In contrast to HSC, fibrosing myofibroblast-like cells
do not express the transcription factor SMAD7, which
inhibits the Smad-associated signaling pathway, and it
is likely that the absence of SMAD? is one of the rea-
sons for the excessive effects of TGF-B1 during the
progression of liver fibrosis in MASLD [49-51]. Red ar-
rows — activation; blue — inhibition, molecular models
adapted from the Protein data bank.

Conclusions

Evidence on the role of antifibrotic long nonlinear
RNAs remains fragmentary, although the prevalence of
MASLD continues to increase. Decreased expression of
antifibrotic long non-coding RNAs (/ncR-p21, MEG3,
and H19) is one of the key epigenetic mechanisms of liver
fibrosis progression in metabolic dysfunction-associated
steatotic liver disease. Analysis of 53 sources showed that
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Figure 5 — The influence of IncRNAs on the activity
of the Hedgehog-associated signaling pathway in the
development of liver fibrosis in MASLD

Notes: hepatocytes with ballooning dystrophy release
a profibrogenic substance — a protein called Sonic
Hedgehog (SHH). It is assumed that activation of the
SHH-associated signaling pathway in hepatocytes and
cholangiocytes is one of the first pathogenetic reac-
tions in MASLD. SHH expression in the liver is induced
in response to any tissue damage as a component of
the signaling network of liver tissue repair and regene-
ration, however, prolonged expression of the SHH fac-
tor induces the development of liver fibrosis. The SHH
factor is a representative of a group of highly conserved
ligands, which also includes Indian hedgehog (IHH) and
desert hedgehog (DHH), which interact with PTCH1 and
PTCH?2 receptors of hedgehog-sensitive cells, in parti-
cular, HSC. Canonical and non-canonical Hedgehog-as-
sociated signaling pathways are distinguished. The
canonical SHH signal transduction pathway consists of
components such as Patched receptor (PTCH1, PTCH2),
12-domain transmembrane receptor, Smoothened re-
ceptor (SMO), 7-domain transmembrane receptor, G
protein-coupled receptor (GPCR), negative regulatory
protein suppressor of fused homolog (SUFU), and the
Glioma-associated oncogene homolog (GLI) family of
transcription factors (GLI1, GLI2, and GLI3). Ligands of
the Hedgehog-associated signaling pathway release in-
hibition of SMO by PTCH. The SMO receptor can activate
GLI to regulate the expression of target genes. Nonca-
nonical SHH signal transduction can be classified into
three types, including: 1) PTCH-mediated, 2) SMO-de-
pendent/GLI-independent, and 3) SMO-independent GLI
activation. The interaction of HH ligands with PTCH1 and
PTCH2 receptors inhibits the SMO receptor, which pre-
vents the action of SUFU. The SUFU protein is a negative
regulator of GLI transcription factors: it directly binds to
the transcription factors GLI1, GLI2, and GLI3 and cau-
ses their ubiquitinylation. Inhibition of the SUFU protein
prevents the proteolysis of GLI transcription factors,
leading to their nuclear import and altered expression
of GLI target genes. The transcription factor GLI3 main-
ly acts as a repressor and suppresses the expression
of genes such as Pax2, Sall1, Cend1 and N-myc during
embryonic development, while the transcription factors
GLI1 and GLI2 function as transcription activators. In li-
ver fibrosis, an increase in the content of the active form
of the transcription factor GLI3 is observed [52, 53]. Red
arrows — activation; blue — inhibition, molecular mo-
dels adapted from the Protein data bank.

Nucleus

these IncRNAs function mainly as competitive endogenous
RNAs (ceRNAs), sequestering profibrotic miRNAs and
suppressing hepatic stellate cell (HSC) activation, epithe-
lial-mesenchymal transition of hepatocytes and extracellu-
lar matrix remodeling.

Downregulation of lncR-p21, MEG3, and H19 sequen-
tially activates major profibrogenic signaling pathways
(TGF-B/SMAD and Hedgehog), which is accompanied by
increased expression of a-SMA, COL1A1 and other fibrosis
markers. In preclinical models (CCl,, HSC cultures) and
clinical cohorts of MASLD/MASH patients, a clear cor-
relation has been observed between the reduced expression
of these IncRNAs and the severity of fibrosis.

Restoration of the expression of anti-fibrotic IncRNAs
(via CRISPR activation, viral vectors, IncRNAs mimics or
inhibitors of the corresponding miRNAs) opens up promi-
sing avenues for epigenetic therapy of MASLD/MASH,
capable of preventing the progression of fibrosis to cirrho-
sis and hepatocellular carcinoma. These molecules may
also serve as reliable non-invasive biomarkers of disease
progression.

Further prospective studies should include large prospec-
tive cohort and randomized clinical trials with quantitative
assessment of IncRNAs expression in serum and liver tissue,
as well as a full meta-analysis to clarify the effect size (SMD)
and heterogeneity (I?). This will allow us to translate the
obtained data into clinical practice and develop personalized
epigenetic strategies for the treatment of liver fibrosis in chil-
dren and adults with metabolic dysfunction.
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Abarypos O.€., HikyaiHa A.O.

AHIMPOBCK ASPXKQABHM MEANYHM YHIBEpCUTET, M. AHINPO, YKpQiHa

EnireHeTnyHn aHTN)iGpOoTUYHMIN edeKT ekcnpecii AoBrux Hekoaytounx PHK IncR-p21, MEG3, H19
Ha PO3BUTOK DiIBPO3Y NPU CTEATOTUYHIN XBOPOOIi NEYiHKU, ACOLLIMOBAHIN i3 METABOAIYHOIO AUCHYHKLIEIO
(CUCTEMATU3OBOHUI OTASA TO METACHAAI3)

Pestome. Axmyaavnicmo. Crearornyna XBopoba MeYiHKM, acoLi-
iioBaHa 3 MeTabosiuHO0 auchyHKIiew (metabolic dysfunction-
associated steatotic liver disesase — MASLD), € onHUM 3 Haiiromm-
PEHIIINX XPOHIYHMX 3aXBOPIOBAHb IMEUiHKU B OiTE Ta TOPOCINX
y BcboMy CBiTi. DiOp03 MeYiHKU € KIHYOBUM IMPOTrHOCTUYHUM
akTopom, 1110 BU3HAYAE MTPOrPECYBAHHS 3aXBOPIOBAHHS 10 11~
pO3y Ta remaToleoIspHOI KapimHoMu. [loBri Hekomytodi PHK
(IncRNAS) cTay KpUTUIHUMHU €ITITeHETUIHUMU PETYISITOpaMU
akTuBalii Ta (idbporeHe3y 3ipuacTux KJaiTuH neviHnku (hepatic
stellate cell — HSC). Mema: cucteMaT30BaHO OLIIHUTH eITire-
HETUYHUI aHTU(DIOPOTUYHMUIA BIUIMB €KCIPECii TOBIMX HEKOIYIO-
yux PHK (IncR-p21, MEG3, H19) Ha po3BUTOK i TIpOTpecyBaHHS
¢ibposy neuinku npu MASLD/MASH 3 akiileHTOM Ha KJIIOUOBi
npodiopornuHi curHanbHi nuisixu (TGF-B/SMAD, Hedgehog) i
TeparneBTUYHI nepcrieKTuBu. Mamepiaau ma memoou. Lleit cucre-
MaTU30BaHUI1 OTJISII | MeTaaHaJIi3 OyJI0 IIPOBEIEHO i TIpeaCcTaBIeHO
BinnoBigHo 1o 3asiBu PRISMA 2020 (peectpauiss PROSPERO
CRD420250652980). BukoHaHO KOMIUTEKCHUI MOMIYK y Ga3ax
PubMed, Cochrane Library, Scopus, Embase Ta Web of Science
(2010—2026) 3 BUKOpPHCTAaHHSIM TIOTIEPEIHHO BU3HAUEHUX JIOTi4-
HUX psiaKiB. Byso BKIoYeHO opuriHajabHi KIiHiYHI, TBApUHHI i1
TOCTIKEHHSI in Vitro, 1Ki TPOJEMOHCTPYBaIU 3HUXKEHY EKCITPECito

1ipoBUX aHTUGDIOpo3HUX INcRNAS Ta X 3B’5130K 3i 3011bIIEHHSIM
(hibpo3sy abo akruparieto HSC y BctaHoBieHux Monensix MASLD/
MASH a6o mroncbkux Koroprax. JIBa He3ajaeXHi pelieH3eHTH BU-
KOHAaJIM Big0ip JOCTiIKeHb, BUWIYyIeHHS JaHUX Ta OLIHKY PU3UKY
cucreMatnyHoi moMuiiku (SYRCLE st nociimkeHb Ha TBapruHax,
ROBINS-I myst o6¢cepBalliiHUX KIIHIYHUX AOCHTIIKEHb, MO~
dikoBanuit OHAT mnst nocninkeHs in vitro). Pesyasmamu. 3i 106
BU3HAUCHUX 3BITiB ¥ 53 pO3IIIsimaii eKCIpeciio TOBIUX HEKOIYIO-
yux PHK (IncR-p21, MEG3, H19) sx noteHuiitHi aHTU)iOpoTHIHI
OGiomMapKepu; 3pelITolo, 7 TOCIiIKEeHb BilMOBi a1 CYBOPUM KpU-
TepisiM BKJIIOYeHHSsI. 3HMXKeHa ekcripecist lncR-p21, MEG3, H19
MTOCJIiIOBHO TTOB’s13yBajiacs 3 akTunalieio HSC, emitemianibHo-Me-
3eHXiMaJbHUM IIePEXOI0M i aKTUBALiEI0 OCHOBHUX ITPOGiOpoTHI-
HUX LUISIXiB, 10 TMPU3BOIMJIO 0 30iJblIeHHST ekcnpecii a-SMA
ta COLI1AL. Bucnosxu. LncR-p21, MEG3, H 19 BinirpatoTh 3HaUHY
eIMreHeTUYHY POJIb Y PO3BUTKY BUPaXKEHOTO (PiOpo3y MewiHKU ITpu
MASLD/MASH. 3HuxeHHS iX eKcrpecii Npu3BOAUTD 10 Aepernpe-
cii npoidbpoTryHOI cUrHai3allii B KJIIOYOBUX MPOodiOpoTUUHUX
curHanpHux nuisxax (TGF-$/SMAD, Hedgehog).

Kurouosi ciioBa: $i6pos neuiHku; creaToTuuHa XBopo0Oa MeviHKu,
acolriiioBaHa 3 MeTab0JIiYHOI0 AUCHYHKIIIE€IO; JOBri HEKOAYIOUi
PHK /ncR-p21, MEG3, H19
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[MliaAxoAu AO AIOrHOCTUKU M AiIKYBOHHS
nepeApaKOBUX CTAHIB TOBCTOI KULLKU
(orasA Aiteparypm
TA BAOCHI KAIHIYHI CnOCTepe)XeHHS)

Pe3tome. Metoto po6otu 6yro npoaHaniayBaty cy4acHi nigxoau Ao [iarHoOCTUKW Vi JiKyBaHHs NepespakoBmx
CTaHIB TOBCTOI KULLKU, OLiHUTV POJIb CYy4aCHUX €HOAOCKOMIYHNX TEXHOJIONIN Y paHHbOMY BUSIBIEHHI HEOMIaCTUYHNX
3MiH I npogpinakTnui konopektasnbHoro paky (KPP), a Takox npoAeMOHCTPyBaT eqeKTUBHICTL MasioiHBasnBHUX
€HOOCKOMIYHUX METOAIB JliKyBaHHS Ha OCHOBI BIACHUX KITIHIYHUX CrioCTEpexXeHb. KonopeKkTanbHui pak 3anvia-
ETLCSA OAHIEIO 3 MPOBIAHVX MPUYNH OHKOJIOTNHHOI 3aXBOPIHOBAHOCTI Ta CMEPTHOCTI y CBITI, rocigaroumn TpeTe micye 3a
PIBHEM MMOLLMPEHOCTI Ta Apyre — 3a CMEPTHICTIO cepen 3/105KICHUX HOBOYTBOPEHb. BUCOKWI piBeHb f1eTasibHOCTi
3Ha4YHOK MIPOIO OB’ A3aHn¥ 3 Mi3HbOIO [iarHOCTUKOK, OCKINIbKU B GiTbLLIOCTI NaUieHTIB 3aXBOPIOBaHHS BUSIBIISIOTh
Ha -1V ctapgisix. BogHo4ac Tpusanwi Lunsix po3sutky KPP Big ageHomu 4o KapLyHOMU CTBOPIOE MOXITMBOCTI AJ151
eEKTUBHOI MPOINAKTUKN LLITSIXOM PaHHbOIro BUSIBJIEHHS Vi €HLAOCKOMIYHOro BUAAIEHHS NEPeapaKkoBuX ypaxeHb
TOBCTOI KULLIKW. Y CTaTTi PO3r/IstHYTO Cy4acHi nigxoau 40 eHAOCKOMIYHOI giarHOCTVKM HeOonnasivi TOBCTOI KNLLIKY,
POJIb KOJIOHOCKONII SIK 30/10TOr0 CTaH[AaPTY CKPUHIHIY Ta JliKyBaHHS, & TaKOX 3HaYeHHS BUCOKOTEXHOJIOMYHNX
meTogiB Bi3yanisauii, 3okpema HD-eHgockonii, xpomockonii, NBI, FICE, I-scan i 36inbLuyBansHoi eHgockonii. Po3-
[TISHYTO Ccy4acHy Knacuaikauito Heornaasivi TOBCTOI KULLKW, hakTopu pusunky po3sutky KPP, npyuHUMv rnigrotoBku
[0 KOJIOHOCKOTIi Ta MOX/IMBOCTI iIHHOBaUiiHuX MeToaiB Biayanisauii crin3oBoi 0601oHkn. OKpemy ysary rnpugineHo
Cy4acHUM eHAOCKOMIYHUM BTPYYaHHSIM, 30KpemMa rosineKkToMii, eHAOCKOMIYHIV pe3eKLii crin30Boi 0600HKM Ta
©HAOCKOMIYHIV Nigcnn30Biv AMceKUii BignosigHo [o pekomeHzauivi European Society of Gastrointestinal Endoscopy
i Japan Gastroenterological Endoscopy Society. Y ctaTTi HaBegeHo BracHi KNiHi4YHI npuKiagn eH[ocKoniyHoro
BUasieHHs HeorniacTU4YHUX YTBOPEHb TOBCTOI KULLIKU, LLJO AEMOHCTPYOTL e(heKTUBHICTb MasioiHBasnBHUX EH-
JOCKOIMIYHNX CrIOCO6IB y paHHIvi giarHoCTULi Vi JliKyBaHHI nepeapakoBux 3MiH | paHHIX ¢hopM KOSI0peKTaslbHOro
paky. OTXxe, 3aCTOCyBaHHS CyHacHUX €HOOCKOMIYHMX TEXHOJIONiV | cTaHaapTn30BaHuX Knacuikawivi Jo3Borse
He nuLue nigBuLLnTH e(beKTUBHICTb paHHbOI giarHocTukn KPP, ane vi 3abe3ne4YnT BUKOHaHHS MaslioiHBa3nBHOIO
paauvkasibHoro JiikyBaHHs NepenpaxkoBuX yTBOPEHD i PaHHIX (hOPM KOSIOPEKTaslbHOro pakKy, L0 CrPUAE SHUKEHHIO
CMEPTHOCTI Vi MOKpALLaHHIO MPOorHo3y 3aXBOPIOBaHHS. HaBegeHi BriacHi KiiHIYHI MpuKnaau rnigTBepaXxyoTb BaxX-
JIMBY pOJib CyYacHoi eHgockonii B NpoghinakTuyi Ta NiKyBaHHI KOJIOPEeKTaslbHOro paky.

Kno4oBi cnoBa: konopektanbHuii pak; KOIOHOCKOMIS; Heomnnasii TOBCTOI KULLIKW; eHAOCKOMIYHA pe3eKLiisi Crin-
30B0i 060/10HKM

Bctyn

Konopekranbhuii pak (KPP) nocinae Tpere miclie y cBiti
32 3aXBOPIOBAHICTIO Ta IPyre — 3a CMEPTHICTIO cepe]l OHKO-
JIOTiYHMX 3aXBOPIOBaHb. 0ro TpuBaiMii 6e3CMMITOMHUI
nepeOir BU3HAYa€e KJIOYOBY POJIb pAHHBOI TiarHOCTUKU Ta
CBOEYACHOTI0 BUSIBJIEHHS MepeapakoBux 3MiH [1]. Y kpainax
€sponu simmie 13—15 % BumnankiB 1iarHOCTYIOTBCSI Ha paH-

HiX cTamisgx (BKJIIOYHO 3 IepeapakoBUMU 3MiHaMM Ta | cta-
IIi€10), TOMI SIK IOHAM ITOJIOBUHY IALliEHTIB BUSBIISIOTH yKe
Ha II1-1V cranisix, a 61u3bko uBepti — Ha IV cranii. [T°s-
TUPiYHA BIDKUBAHICTh CYTTEBO 3aJI€XKUTh Bill CTafil: OJIM3bKO
90 % wHa I cranii Ta meHme 3a 10 % mpu MeTacTaTUIHOMY
npoueci [2, 3]. [NoBinbHuii po3Butok KPP cTBOproe moxiu-
BOCTI 17151 €(heKTUBHOI MPOMiIaAKTUKY LIJISIXOM BUSIBIICHHS
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¥ JTIiKyBaHHSI TIepeapaKOBUX i paHHIX HEOIIACTUYHUX 3MiH,
110 POOUTH CKPUHIHT OJHUM i3 KJIIOUYOBUX iIHCTPYMEHTIB
3HIDKEHHSI CMEPTHOCTI. Y pO3BUHEHMX KpaiHaX 3MEHILICHHS
JIETaJTbHOCTI 3HAYHOIO MipOIO OB’ SI3YIOTh 3 YIIPOBAIKEH-
HSIM CUCTEMHUX CKPUHIHTOBUX Iporpam. Y 3B’S13KY 3 LIUM
YIIOCKOHAJIEHHS Ta PO3LIMPEHHST MOKJIMBOCTE CKPUHIHTY
3IMIIAETHCS AKTYAIbHUM HAMPSIMOM CyYaCHMX HayKOBMX
TOCJIIKEHb i MMpaKTUYHOI MenuuuHu (4, 5].

Tomy mMeTor0 nocimKeHHs OyJ10 MpoaHaidyBaTh cy4acHi
MiIX0AM OO MiarHOCTUKM I JIIKyBaHHS TIepeIpaKOBUX CTaHiB
TOBCTOI KMIIIKW, OLIHUTH POJIb Cy4aCHUX €HIOCKOTIYHUX
TEXHOJIOTiA Y paHHbOMY BUSIBJIEHHI HEOIUIACTUYHUX 3MiH
i mpodinakTUlli KOJIOPEKTATBLHOTO paKy, a TaKOX Mpoje-
MOHCTPYBaTH €(PEKTUBHICTh MaJOiHBa3UBHUX €HAOCKO-
MIYHUX METOMIB JIiIKyBaHHS Ha OCHOBI BJIACHUX KJIiHIYHUX
CIOCTepPEXKEHbD.

3a nanuMmu HanioHaabHOTO KaHIIEp-peeCcTpy YKpaiHu,
y 2021 poui B YkpaiHi 3apeectpoBaro 8300 HOBUX BUITaIKiB
paKky 06010BO1 KUILKM Ta 7148 BUIaaKiB paKy MpsMOl KUIII-
ku. [TokasHuku 3axBoproBaHocTi craHoswin 20,9 Ta 18,1 Ha
100 Tuc. HacenaeHHs BianoBinHo. PiBeHb cMEPTHOCTI csiraB
10,0 Ha 100 THC. HaceJaeHHs IJIsI paKy 000I0BOI KMIIKM Ta
8,8 Ha 100 TKC. HaceJeHHsT — JJIsT paKy MPSIMOI KUIITKU, 1110
MepeBUIIYE CTAaHAAPTU30BaHi CBITOBI Moka3HuKU. OnHi€0
3 KJIFOUOBUX MPUYMH HECTIPUSTIMBOI CUTYALlil € HEOCTATHSI
y4acTb HaceJIeHHS B MPOMiTaKTUYHUX OIJISIIAX, 1110 3yMOB-
JITOE HU3bKUI PiBEHb PAHHBOTO BUSIBJICHHS 3JTOSIKICHUX
HOBOYTBOPEHB TOBCTOI Ta MPSIMOI KUIIKU [4].

BaxmBoio ocoonusicTio KPP € itoro Bucoka mpoditak-
TUYHA KepoBaHicTh. Y Oinbiocti Bunankie KPP po3BuBa-
€ThCS Ha TJIi JOOPOSIKICHUX afeHOMAaTO3HUX MOJIIMIB, SIKi €
MepenpakoBUMHI YTBOPEHHSIMU. IX cBoeuacHe BUSIBICHHS it
€HJIOCKOIIYHE BUAAJICHHS i/l 4ac KOJIOHOCKOTi1 103BOJISIE
CYTTEBO 3HM3UTHU PU3UK PO3BUTKY PaKky Ta CMEPTi Bill paKy
TOBCTOI KUIIIKY — 3a pi3HUMU gaHuMu, Ha 70—90 % [6].

Ha cporomni mnsa ckpuninry KPP BukopuctoByioTh
TPU OCHOBHI TPyl METOiB: TECTU HAa OCHOBI TOCIIIXKEH-
HSI KaJly, Bi3yaslizalliliHi METOOUKM 11 €eHAOCKOIIIYHi 10CTi-
mkeHHs. OHaK IXHSI AiarHOCTUYHA LIHHICTb i MOXKJTMBOCTI
CYTTEBO pi3HAThCS. KomoHOCKOMISI ChOrOIHI € OCHOBHUM
METOJIOM J1iarHOCTUKU 1 JIiIKyBaHHSI 3aXBOPIOBaHb TOBCTOI
KMIIKHY i BBAXKAETHCS 30JI0TUM CTaHAAPTOM Y BUSIBJICHHI
OLIBIIOCTI 1i matoJjoriii [7, 8]. JocmimkeHHs nepeabdadae
TOTaJIbHUI OTJISIT CJIM30BOI 0OOJJOHKM TOBCTOI KUIIIKH, a
TaKOX TePMiHAJIBLHOTO Biily KJIyOOBOI KMILKKU. Y Talli-
€HTIB i3 XPOHIYHOIO Iiape€lo MpoBeAcHHs Oiomcii Imix yac
MpoLeAypH CIIPUsIE BCTAHOBJEHHIO €TiOJIOril 3aXBOPIOBAH-
Hs1. KpiMm giarHOCTMYHMX MOXKXJIMBOCTEN, KOJIOHOCKOITiSI Ma€
BaxkJinBe TpodiTakKTUUHE 3HAYCHHS, OCKIJIbKU T03BOJISIE
BUSIBIISITY 1 BUJAJISITU TIOJIIITHM, 3a1100irarouu momaablliit
MavtirHizaitii. KojsoHocKomito peKoMeHI0BaHO OiIbIIOCTI
MOPOCIIMX TalliEHTIB 32 HAsIBHOCTi CUMIITOMIB ypaKeHHS
TOBCTOI KUIIKHU, 3a1i30AedilIUTHOI aHeMii, TTaTOJIOTIYHUX
3MiH, BUSIBJIEHUX ITil 9ac PaaiooTiYHUX AOCiIKEeHb, 031~
TUBHUX Pe3yJIbTaTiB CKpUHIHToBMX TecTiB Ha KPP, a Takox
IJIS1 AMHAMIYHOTO CHOCTEPEXXEHHSI IMiCIsT MOMINMeKTOMil Y1
OIlepaTUBHOIO JIIKyBaHHS paKy TOBCTOI KUIIKU. MeTox Ta-
KOX IITMPOKO 3aCTOCOBYETHCSI B IAIIIEHTIB i3 3aITaIbHUMU
3aXBOPIOBAaHHSIMM KUIIIEUHMKA Ta MPU IMiI03pi Ha IMTyXJIMHHI
yTBOpeHHs [9, 10].

Komonockorrist B cydacHOMY CBIiTi IIpUITyCKa€e 00CTe-
>KEHHSI 3 TEXHOJIOTISIMM, SIKi 3HAYHO MiABUIIYIOTh TOUHICTb:

— HD-enmockomist (BUCOKa YiTKiCTh);

— XPOMOCKOITisT — creliajabHe 3abapBiIeHHs abo CBITIOo,
11100 3HAWTU HaBiTh MaJICHbKi 3MiHU;

— NBI/FICE/I-scan — «po3yMHe» MiICBiUyBaHHS Cy-
IIVMH 1 TKAaHWH;

— Zoom (30IbIIEHHS ) — MaliKe SIK MiKpOCKOIT ITif 9ac
npoueaypu [11].

TpuBanuii yac BBaxajaocs, 110 CKPUHIHT paKy TOBCTOI
KUIIIKY TOLIJIBHO po3noynHaTu 3 50-pigyHoro Biky. [Ipote
cyuyacHi pekomeHnailii American Cancer Society i Centers
for Disease Control and Prevention nepen6a4yaioTh IT04aTOK
CKPMHIHTY BXe i3 45 pokiB 1 0cib i3 cepenHiM piBHEM
pu3uKy. Taki 3MiHU ITOB’sI13aHi 3i 3pOCTaAHHSIM YaCTOTH BU-
nankiB KPP cepen Mmomoamux BikoBux rpyi. 1o karteropii
0Ci0 MiaBUIIIEHOTO PU3KKY, SIKi IIOTPEOYIOTH OLIbII pAaHHBOI
KOHCYJIbTallii TacTpoeHTepoJIora il iHAMBIAYyai30BaHOTO
MIXOMy 1O CKPUHIHTY, HajeXaTh MalliEHTU 3 OOTS>KEHUM
ciMeifHMM aHaMHe30M IIOAO0 paKy ado IIOJIIIiB TOBCTOI
KUIIKY Y POJAMYiB MEPIIOro CTYMEHS CIIOPiAHEHOCTI, XBOPi
Ha 3anajibHi 3aXBOPIOBAHHS KUIIIEYHUKA, 30KpeMa BUpa3-
KOBUI KOJIT i XBopoOy KpoHa, a TakoxX ocoOu 3i crmaakoBu-
MU CUHApOMaMu, 30KpeMa cuHapoMoM Jlinva. JlomaTkoBy
yBary npuIiISIiOTh MEIIKAHIISIM TPOMUCIOBUX PETiOHIB,
1€ HECTIPUSTIIMBI €KOJIOTIYHI YUHHUKU MOXYTb HETaTUBHO
BIUIMBATU Ha CTaH 3710pOB’st HaceaeHHs . CIlil MmiaKpecIuTu,
110 PaHHi cTaii paky KUIIEYHUKA B OiIbLIOCTI BUMAIKIB
MaloTh Oe3CMMIITOMHU# niepeoir [1, 12, 13].

[ns crangapTy3aliii ONTUYHOI 1iarHOCTUKU OYJIO PO3-
po0eHo neKinbKa Kiaacudikalliit, cepen SsIKUX HalOiIbIe
KiiHiyHe 3HauYeHHs MatoTh Paris, Kudo Pit Pattern, NICE,
JNET, LST i WASP. Ix BuxkopucTaHHS 003BOJISIE ONTU-
Mi3yBaTu TaKTUKY JiKyBaHHSI, BU3HAYaTU MOKA3aHHS 10
OMNEPATUBHOTO BTPYYaHHS Ta MiHIMi3yBaT pU3MK HEMOBHOI
Ppe3eKiii.

Heormutazii TOBCTO1 KUIIIKM MPEACTaBIEHI T€TEPOreHHOIO
IPYIOI0 JOOPOSKICHUX, ITepeapaKOBUX i 30SIKiCHUX HOBO-
YTBOPEHbD, sIKi BiIpi3HSIIOTbCSI MOPMOJOTIYHUMU, TiCTOJIO-
TFYHUMU Ta MOJIEKYJISIPHO-0i0JIOTIYHUMM XapaKTepUCTU -
KaMM, a TaKOX ITOTEHIIiaJloM Iomo MajirHizamii. CygacHi
miaxonu 1o ix kiacugikaiii 6a3yoTbhcsl Ha peKOMEHIALlisIX
World Health Organization i Mi>XkHapOIZHUX TacTPOEHTE-
POJIOTIUHUX i OHKOJIOTIYHMX acoliiailiit. 1o 1o0posikicHuX
YTBOPEHb TOBCTOI KMIIIKW HajieXKaTh rirepruiacTUyHi i 3a-
MaJibHi MOJIiNK, TaMapTOMHM, a TaKoX Jinomu. Haiioinb-
11Ie KJIiHiYHe 3HauYeHHsI MaloTh MepeapaKkoBi emiTelialbHi
HeoIutasii, 30KpeMa ageHOMaTO3Hi Ta 3y04acTi (cepaTHi)
ypaxKeHHs, sIKi pO3IJISIIaI0ThCS SIK OCHOBHI TTOTIePeIHUKHI
KPP. Cepen 31mosKicHUX HeoIl1a3iii rmepeBakae KOJIOpeK-
TaJbHa alecHOKapIMHOMA, Ha YaCTKY SIKOi MPUTIaIa€ TMOHa/
90 % BUMAIKIB 3M0SKICHUX ITyXJIMH TOBCTOI KUIIKU. 3HAYHO
pizie BUSIBISIIOTCSI HEHPOEHIOKPUHHI HOBOYTBOPEHHSI,
JiM(GOMHM, CAPKOMM Ta TUIOCKOKJIITUHHUI pak [14].

[Napu3bka kracugikaiis (tabdi. 1) € 6a30Bo10 MOphOI0-
TYHOIO CUCTEMOIO OLIIHKU MOBEPXHEBUX HEOIIA3ii IJTyH-
KOBO-KHUIIIKOBOI'O TPaKTy, BoHa pekoMeHaoBaHa ESGE ta
ASGE sk nepiuuit etan Mop¢oIOTiYHOI OLIIHKU KOJIOPEK-
TaJIbHUX YTBOpeHb. BoHa I'PyHTYETHCSI HA MAKPOCKOIIIYHO-
MY THUTi ypaXXeHHS i IUPOKO BUKOPUCTOBYETHCS TIiJl Yac
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Tabnunys 1 — OCHOBHI TMNM Heonasiv BignoBigHoO [O
lNapun3sbkoi knacudpikadii

I;r::lrli-ls XapakTepuctuka

0-lp Monin Ha HixXui (pedunculated lesion)

0-Is Cupsye (sessile) ypaxeHHs

0-lla | HesHauHo npunigHaTe ypaxeHHs (slightly elevated)

0-llb MosHicTio nnocke ypaxeHHs (completely flat)

O-llc HeaHauHo BAaBneHe (fenpecuBHe) ypakeHHst
(slightly depressed)

O—lll Bupazkonopni6bHe (eKCKaBO_BaHe) YPaXXeHHS
(excavated lesion)

CTaHIapTHOI KOJOHOCKOIii. /sl cTaHaapTM30BaHOI €HI0-
CKOIIIYHOI OLIIHKM MOBEPXHEBUX HEOIJIACTUIHUX YpaxKeHb
LIMPOKO BUKOPUCTOBYETHCs [Tapusbka kiacudikaitisi, sika
IIO3BOJISIE OLIIHUTY PU3UK iHBa3MBHOI'O POCTY Ta BU3Ha-
YUTU ONTUMAIbHY TAKTUKY €HIOCKOITIUHOTO JIiIKYBaHHSI.
MopdosoriuHi it MOJIEKYIIPHiI 0COOJMBOCTI HeorIasiii
TOBCTOI KMIIKN 3HAYHOIO MipOI0 BU3HAYAIOTh iX 010JI0TiYHY
MOBEIiHKY, TEMITU ITPOrPeCyBaHHs, pU3UK MaJlirHi3allii Ta
MPOTHO3 3aXBOpIloBaHHS [14].

Haiibinpine Ki1iHiYHe 3Ha4eHHS MalOTh NeITPECUBHI ypa-
KeHHs (0—IIc), ocKibKM BOHU acOLIiIOIOTHCS 3 BUCOKUM
PU3MKOM CyOMYKO3HOI iHBa3il HAaBiTh IPU HEBEJIUKUX PO3-
mipax. HaBnaku, pedunculated moJinu yacTiiie xapakre-
PU3YIOTHCS TOBEPXHEBUM POCTOM i MOXKYTb OyTH O€3MeuHO
BUJAJIEHI CTAaHAAPTHOIO MOJTIMEKTOMIEIO.

BinnmosinHo mo cyyacHoi knacudikaliii mepeapakoBi
emnitesiabHi YTBOPEHHSI MOIISIOTh HA JIBi OCHOBHI TPYIIN:
KOHBEHIIiliHi aieHOMU Ta 3ybuacTi (cepatHi) ypaxkeHHs. Jlo
aIeHOMATO3HUX MOJIIMIB BiTHOCSTD TYOYJISIpHi, TyOyIIsIp-
HO-BOPCHHYACTI i1 BOpCMHYACTi aIecHOMU. IMOBIpHiCTb 3710-
SIKiCHOI TpaHC(opMallil TAKMX YTBOPEHD 3POCTAE 3aIEXKHO
BiJI iX pO3Mipy, KUTbKOCTI, CTYNEeHS TUCILIa3ii Ta HassBHOCTI
BOPCUHYACTOro KomIioHeHTa. CepaTHi ypaxkeHHsI BKJII04Ya-
I0Th TiMepIuIacTUYHi Tostinu, sessile serrated lesions (SSL) i
traditional serrated adenomas (TSA). Ha croroaHi ceparHuit
LLIJISIX KaHLIEPOTEHEe3Y PO3MIISIIAETHCS SIK OJIMH i3 KIIFOUOBUX
MeXaHi3MiB po3BUTKY yacTuHu Bunaakis KPP, ocobiuso
MyXJIMH IIPOKCUMAIbHUX BiIIiIiB TOBCTOI KMIIKKU. Emite-
JIiaJIbHI HeoTuIa3il TaKoxX KiIacudiKyIoTh 3a CTYIIEHEM I1C-
TUIACTUYHUX 3MiH Ha YTBOPEHHS 3 HU3bKUM i BACOKUM CTYy-
neHeM aucruiasii. BusieHHs aucriaszii BUCOKOTO CTYTEHSI

ACOIIIOETHC 31 3HAYHUM PU3UKOM PO3BUTKY iHBa3MBHOI
KaplMHOMU Ta MOTpedy€e aKTUBHOI JiKyBaJbHO-IdiarHOC-
TUYHOI TaKTUKH [14].

JlarepanbHo mommpeni myxiauau (LST) — 1ie moBepx-
HEBi HEOIJIAaCTUYHI YpaXKeHHsI TOBCTOI KMIIIKU JdiaMeTPOM
noHan 10 MM, SIKi XapaKTepMu3yIOThCs TIepeBaKHO JiaTe-
pajJbHUM MOIIMPEHHSIM Y3I0BX CIM30BOi 000JOHKM, a He
BEPTUKAJIbHUM iHBa3MBHUM POCTOM. Taki ypaxkeHHsI MalOTh
BAXXJIMBE KJIiHIYHE 3HAYEHHSI, OCKITbKU PU3UK CYOMYKO3HOT
iHBa3il 3aJIeXXUTh HE JIMIIIE Bil po3Mipy, aie i1 Bim Mopdoio-
riunoro tumny LST. Knacudikauis LST noxinse ypakeHHs
Ha ABi oCHOBHI rpynu: rpanyaspuuii Tum (LST-G) i Herpa-
nynsipauii Tun (LST-NG). I'panynspui LST xapakTtepu-
3yI0ThCSI HAsSIBHICTIO 3€pPHUCTOI a00 BY3/yBaTOi IMTOBEPXHi.
Bonu noninsitoThest Ha 1Ba MiATUTIN: TOMOTEHHUH i HETOMO-
reHHUi. [OMOTeHHUIA TUTT XapaKTepu3yeThCsl YpaXkKeHHSIM
3 OJHOPiIHOIO MOBEPXHEI0 (rpaHyIsipHa 0€3 TOMiHYIOUNX
By3JiB). Taki ypaxkeHHsSI MalOTh BiTHOCHO HU3bKUII PU3NK
CcyOMYKO3HOI iHBa3ii Ta 4aCTO MOXYTb OyTH O€3I1eYHO BUIa-
JIEHi METOIOM eHIOCKOITIYHOI pe3eKilii. HeromoreHHuMiA THII
XapaKTepU3YETHCS HASBHICTIO BEJIMKMX BY3J1iB 200 TOMiHY-
IOUMX OiJISTHOK cepell TpaHyIsIpHOI IToBepxHi. Pu3uk iHBa3ii
B TaKMX YPaXKEHHSX BUILMI, OCOOJIMBO B IUISTHKAX BEJIMKUX
BY3J1iB, TOMY BOHM ITOTPEOYIOTh PeTeIbHOI ONTUYHOI OLIIHKK
repes pe3eKlielo.

Herpanynsapni LST maroTh ri1anky noBepxHio 0e3 3ep-
HUCTOCTI 1 aCOLIIOIOThCSA 3 BUIIM PU3UKOM CYOMYKO3HOI
iHBa3zii. BUniis0oTh 1Ba OCHOBHI MiATUMN: TIJIOCKO-PUITi/I-
HSITi ypaxkeHHs 0e3 Jerpecii 3 TOMipHUM pU3UKOM iHBa3ii,
OJIHAaK BiH BUIIIMIA TTOPIiBHSIHO 3 TPaHyJIIpHUMU (hopMaMHu,
Ta ypaxXeHHs 3 LIEHTPaJIbHOIO IIceBIoaeIIpecielo abo mi-
JITHKOIO BTATHeHHs1. CaMe el miaTUNI Ma€ HallBUIIAA
pU3HUK riaubokoi cyoMyko3Hoi iHBas3ii cepen ycix LST i
4YacTo BiATIOBila€ paHHBOMY iHBa3MBHOMY KOJIOPEKTaJIb-
HOMY paKy.

Knacugikawis Kudo € ogHielo 3 HaliBaxKIMBIIIIIX CUC-
TEM OITUYHOI AiarHOCTUKU [15], 1110 6a3yeThcs Ha aHai3i
KPUIITOBOTO PUCYHKA CJIM30BOI OOOJIOHKM IiCJIsI XPOMO-
€HJIOCKOTIi1 3 BUKOPUCTAHHSIM iHIUTOKApMiHY Ta 30iIbIITy-
BaJIbHOI eHIO0CKOTMiT (TadI. 2).

[NpakTruna wiHHicTh Kiacugikamii Kudo mossrae B
MPOrHO3yBaHHI MMOMHM iHBa3ii. Tun Vi Moxe Bianosiga-
TH TIOBEPXHEBili CYOMYKO3Hili iHBa3il Ta OyTU MOTEHILIiAHO
npunatHuM st en bloc ESD. Haromicts Tunm Vn mae Bu-
COKY crnenrdiuHiCTh OO NIMOMHU CyOMYKO3HOI iHBa3il i
BBAXKAETHCS TTIOKA3AHHSIM JI0 XipypriuHOTO JIiIKYBaHHSI.

Ta6bnunys 2 — Knacudpikaviss KpunToBoro pucyHka csim3oBoi 060J710HKM TOBCTOI KuLku 3a Kudo

KTJ';o Mopchonoria kpunt IMoBipHa ricTonoris

| PerynapHi okpyrni Kpuntu HopmarbHa crnm3osa 060510HKa

Il 3ipyacTi abo naningpHi KpUNTn lnepnnactuyHe ypaxeHHs

llls Opi6Hi Tpy6yacTi KpunTtu TybynsapHa ageHoma

L Benuki Tpy64yacTi kpuntun ApeHoma

[\ [innacTi a6o 3BUBUCTI KpUNTH BopcuHyacTta ageHoma

Vi HeperynspHi kpuntn Bucokuin ctyniHe gucnnagii (HGD)/nosepxHeBa cybMyKo3Ha iHBa3is
Vn HecTpyKTypoBaHWUiA KpUNTOBWUIA PUCYHOK Mn6oka cybmMyko3Ha iHBagis/iHBa3vBHa KapunHoma
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NBI International Colorectal Endoscopic Classification
(NICE) Oyna cTBopeHa /Jisi CIIPOLLIEHHST ONTUYHOI Jiar-
HOCTUKM 0€3 HeOOXimHOCTi 30LIbIITyBaJbHOI €HAO0CKOIIIi:
XapaKTepU3yIOTh KOJIip YpaxkeHHs, CYAMHHUI PUCYHOK,
MMOBEPXHEBY CTPYKTYPY. Buminstiors Tpu Trmnu [16].

Hns ypaxenb Tuny NICE 1 xapakrtepHe cBityie abo
Take caMe, SIK Yy HaBKOJIMIIIHbOI CJIM30BOI 000JIOHKM, 3a-
OapsieHHsa. CyIMHHUM pUCYHOK 3a3BMYall BiICYTHIii a00
CTBOPEHUI1 MOOAMHOKUMU TOHKUMHU CyTuHaMU. [ToBepXHsI
Mag€ PEryasipHy CTPYKTYpPY 3 TEMHUMM a00 OLTMMU IUIsIMa-
MU OJTHAaKOBOTO po3Mmipy. Taki 3MiHM Haituacrille Bifmo-
BiZaloTh rineprjacTUYHUM IToJinaM abo sessile serrated
lesions.

VYpaxennst NICE 2 MaioTh KopuuHeBe 3a0apBIeHHS
TMOPIBHSIHO 3 HABKOJIMIITHBOIO CJIN30BOI0 000I0HKOI0. Bizy-
JTi3y€EThCS PETYJISIPHUI CYTMHHUM PUCYHOK i3 piBHOMiIpHO
pO3TalllOBAaHUMU KarlijisipaMu, a TOBEpXHEBa CTPYKTypa 3a-
JIMIIIAETHCS BIOPsiAKOBaHO. [TomgiOHMIA TUTT XapaKTepHUit
IIS1 aICHOM 3 HU3bKUM 200 BUCOKUM CTYTEHEM JUCILIasii
Ta MOBEPXHEBUX HEOTJTACTUYHUX 3MiH 0€3 03HaK MIMOO0KOT
iHBa3il.

M NICE 3 xapakTepHi BupaxkeHO HeperyJyspHi, me-
pepBaHi a00 TOBHICTIO BiZICYTHI CYIMHU, a TAKOX aMOpdHa
Yy AECTPYKTYypOBaHA MOBEPXHS ypaXeHHs. Yacto crocre-
piraloTbcs OiIISTHKY Aerpecii, neopMaitii a00 BUpa3KyBaH-
Hs1. Taki eHIOCKOMiYHI 03HAKK acOLIOI0ThCS 3 TIIMOOKOI0
cyOMYKO3HOIO iHBa3i€10 Ta iHBa3MBHOIO KOJOPEKTATbHOIO
KapUMHOMOIO.

Kiacudikanis NICE crana omHi€eio 3 HalIommpeHi-
LIXX CUCTEM 3aBJISIKU MTPOCTOTi BAKOPUCTAHHSI Ta BUCOKIi
BiATBOPIOBAHOCTI MixX eHIocKomicTaMu. OgHaK il roJI0B-
HUM OOMEKEHHSIM € HEJOCTaTHSI TOYHICTh y nudepeHitia-
1ii BUcokoaudepeHiiioBaHO1 AMCILIa3ii Ta CyOMYKO3HO1
iHBa3ii.

Krnacudikamig Japan NBI Expert Team (JNET) Gyna
po3pobieHa gk ynockoHaneHHs1 cuctemu NICE 3 Buko-
PUCTAHHSIM 30iJbIIYBaIbHOI €HIOCKOMii B PEXXUMi BY3b-
KOCIeKTpaibHOI Bizyauiszauii (magnifying NBI). OcHoBoio
KJacudikallii € olliHKa CyIMHHOTO PUCYHKa i1 TIOBepXHe-
BOI CTPYKTYPU CJIM30BOI OO0JIOHKM, 1110 TO3BOJISIE TOUHIIIIE
MPOTHO3YBATH TiCTOJIOTIYHUHN TUTT YPAXKEHHS Ta TTUOUHY
iHBaszii [17].

Hns ypaxenb tTuiry JNET 1 xapaktepHi HeBuInuMi abo
nyke TOHKi cynuHu. [ToBepxHeBa CTpyKTypa MpeacTaBieHa
pPeryasipHUMU TEeMHUMU KPUIITaMU a00 OMHOPiTHUMU CBIT-
JIMMM AisiHKaMu. Taki 3MiHM HaftyacTilie BiAnoBinawTh ri-
MnepIylacCTUYHMM Tostinam ado sessile serrated lesions (SSL).

Vpaxenns tuny JNET 2A mMaioTh peryasspHUIA CYyIUH-
HUI pUCYHOK 3 PiBHOMipHO PO3TalllOBAaHUMM KalliJIsipaMu
Ta BIOPSIIKOBaHY MOBEPXHEBY CTPYKTypy. Lleit Tun 3a3Bu-
yaii BilMoBinae aneHoMaM 3 HU3bKUM CTyTIEHeM IUCILIasii
(low-grade adenoma).

Hna JNET 2B xapakTtepHi HEperyaspHi CynuHu i He-
piBHOMipHa IToBepxHeBa cTpykTypa. [1omioHi 3MiHM MOXYTb
BiIMOBinaTu ajmeHoOMaM i3 BUCOKMM CTYMEHEeM IUCILIa3ii
(high-grade dysplasia) abo moBepxHeBiii CyOMyKO3Hili iHBa-
3ii. Lls1 KaTeropist BBaXKa€eThCs «Cipor0 30HOI0», TOMY 4acTO
noTpedye OJAaTKOBOI OLIIHKM 3a JIOTIOMOTOI0 pit pattern
analysis 3a Kudo a6o BukoHaHHs en bloc pe3exilii 11st oc-
TaTOYHOTO MOP(OJIOTIYHOTO OCTiIKEHHS.

Vpaxenns tuiry JNET 3 xapakTepu3yroThCsT XaOTUIHM -
MM, MiepepBaHUMHU ab0 pi3Ko aehOPMOBAHUMU CyIUHAMU
Ta aMOp(HOIO, IeCTPYKTYPOBAHOIO ITOBEPXHEIO CIM30BOI
000710HKM. Taki eHIOCKOMIYHI 03HAKK MalOTh BUCOKY MO~
BipHiCTh INIMOOKOI CyOMYKO3HOI iHBa3ii Ta BiAINOBiIalOTh
iHBa3UBHIll KOJOPEKTalIbHIl KapIUHOMI.

Haii6inbir npobdnemHoro kareropieo € JNET 2B,
OCKIJIbKM BOHA OXOILTIOE IIIMPOKUIA CITEKTP AaTOIOTii — Bif
high-grade dysplasia 10 moBepxHeBoi CyOMyKO3HOI iHBa3ii.
V rakux Bunankax ESGE pekoMmeHnye 1omaTkoBy OLIIHKY 3a
nmornomororo Kudo pit pattern classification a00 BUKOHaHHST
en bloc resection.

Knacugikariss WASP (Workgroup serrAted polypS and
Polyposis) 6yia po3pobieHa st moKpallaHHs eHI0CKO-
MivyHOi AiarHocTrKY serrated lesions TOBCTOI KUIIKY Ta -
(bepeH1ialii rinepraacTUYHMUX TOMIMIB Bif sessile serrated
lesions (SSL). I1 3acTocyBanHs Mae BaxuMBe KITiHiUHe 3Ha-
YeHHSsI, OCKiIbKHU serrated pathway € ogHUM i3 KITIOYOBUX
MeXaHi3MiB PO3BUTKY KOJOpEeKTalIbHOTO paky. Kiacudi-
kamisst WASP 0a3yeTbcs Ha OLIHII XapaKTepHUX €HI0CKO-
MYHUX O3HAK Y PEXMMi By3bKOCIIEKTPaJbHOI Bidyasizallii
(NBI) a60 BuCOKOSKICHOI €HIOCKOTTii.

o ocHoBHMX KpuTepiiB WASP HaexaTs:

— Clouded surface — «xmapormnonioHa» abo MaToBa Mo-
BEPXHS YPaKEHHST,;

— Indistinct borders — HeuiTKi a00 PO3MUTI MeXi I10-
JTina;

— Irregular shape — HempaBuibHa a00 acCUMETPpUYHA
¢dopMa ypaxkeHHS;

— Dark spots inside crypts — TeMHi TOYKU BCepeanHi
KPHUIIT, 11O BiIOBiAI0Th PO3LIMPEHUM OTBOPAM KPUIIT.

HasasHicTh 1BOX ab0 Ginbllle 0O3HAK 3HAYHO TTiABUIILYE
iMoBipHicTb sessile serrated lesion. Oco0JMBO BaxKJIMBUM
€ BugBJIeHHs SSL y MpoKCcHMMalbHUX BiImijaX TOBCTOI
KHUIIIKU, OCKUTBKY TaKi ypaxkeHHsI YaCTO MalOTh TUIOCKUIA
XapaxkTep, MOXYTh OYTH MaJOTIOMITHUMU TIiJl 9Yac CTaH-
JIAapTHOI KOJIOHOCKOIIi1 Ta aCOLilOITHCS 3 MiABUIIEHUM
PUBUKOM PO3BUTKY iHTEPBAJILHOTO KOJIOPEKTAIBHOTO PaKy
[18, 19].

Bukopucranns kinacudikanii WASP y noenHaHHi 3
NICE a6o JNET mo3BoJsie miaBUIINTA TOYHICTH optical
diagnosis Ta oNTUMi3yBaTH €HAOCKOIMIYHY TAKTUKY 1110J10
serrated lesions.

Cy4JacHUii CIEKTp €HAOCKOIIYHUX OTIEPATUBHUX BTPY-
YyaHb IPU HEOILIa3isIX TOBCTOI KMIIKKU 0a3yeTbCSl Ha PeKo-
MeHpauisx European Society of Gastrointestinal Endoscopy
i Japan Gastroenterological Endoscopy Society i nepenbauae
3aCTOCYBaHHS OU(epPEeHIIiiOBAHOIO ITiIXOMy 3aJIesKHO Bil
MOPDOJIOTIYHUX XapaKTEePUCTUK, PO3MIpPiB i TUITY MOJIITiB
[18, 19]:

— HE PEKOMEH/YEThCSI BAKOPUCTOBYBATH LIMITLLI JIsT
OiorICii A1 BUAaJeHHS MOJiIiB Yepe3 BUCOKi MOKa3HUKU
HEIIOBHOI pe3eKIlii;

— «XOJIOJHAa» METJIbOBA MOJIIMEKTOMisl, 1100 BKIIOYUTHU
YiTKWUI 3amac HoOpMabHOI TKaHMHU (1—2 MM) HaBKOJIO
roJimna (110 OTOYY€E MOJIiIT), JAJIsI BUIAJEHHSI MiHiaTIOPHUX
MOJIiMiB (po3Mip < 5 MM) i HEBEJIMKMX MOJIIIiB (po3MipoM
6—9 MM);

— «rapsya» MeTJIbOBa MOJINEeKTOMIs IJ1s BUAATECHHS
aIeHOMATO3HUX CUASTUYMX MOJIITIB po3MipoM 10—19 mmM;

Tom 60, N2 2, 2026

www.gastro.org.ua, https://gastro-journal.com 79



Oragam 1a Aekuii / Reviews and Lectures

— EHJIOCKOITiYHA pe3eKllisl CIM30BOI OOO0JTOHKU IS
BeJaukuX (moHan 20 MM) aeHOMATO3HUX MOJIiMiB TOBCTOT
KUK 03 HiXKKU;

— TIiCJIsI TOETAITHOTO BUIAJICHHSI 32 IOTIOMOTOIO «Tapsi-
4oi» MneTi BeJukux (moHan 20 MM) afeHOMaTO3HUX IOJIiITiB
TOBCTOI KUIIIKM 0€3 HixXKHM 110 KpasiX pe3eKllii BUKOHYBaT!
TepMiuHy a0JIsI11i10 3 BUKOPUCTAHHSIM KOaryJisiilii KIHIMKOM
METIIi, 1100 3aII00IrTH peluINBY afecHOMMU,

— (parMeHTapHa «XOJIOIHAa» METIbOBA pe3eKilis abo
«XOJIOAHA» IJIsI 3y0UaTUX YTBOPEHb OYIb-SIKOTO po3Mipy 0e3
MiT03pU Ha AUCILIA3iI0;

— MiAcaM30Ba iH’€KIIisl 3 0apBHUKOM JJISI Kpalloi ae-
MapKallii KpaiB 3y04aTHX YTBOPEHb.

BaxiuBUM KOMIOHEHTOM €()EeKTUBHOI KOJOHOCKO-
Mii € HaJIeXXHa MiJIT0TOBKA KUILIEYHUKA, 110 Oe3rocepe/-
HbO BU3HAYaE€ SIKiCTh Ta iHPOPMATUBHICTh TOCIIIKEHHSI.
BucokosikicHa KOJTOHOCKOTIiSI mepeadadyae JOCSTHEHHS
CJIIMOT KMIIKK 3 MOJAIBIINM PETEeJIbHUM OTJISIIOM aneK-
BaTHO OYMILIEHOI CJIM30BOI 000JOHKM TOBCTOI KUILKHU. YCi
BUSIBJICHI HEOTMJIACTUUHI YTBOPEHHS IMiISAITAIOTh BUAA-
JIEHHIO, 10 3MO03i €EIMHUM 0J0KOM, 3 000B’SI3KOBUM Ha-
MpaBJIEHHSIM MaTepiaay Ha TiCTOJOTiYHe TOCTiMKeHHs. Y
BUITaIKax HEAOCTATHHOI SIKOCTi IEPBUHHOIO OOCTEXKEH-
H$1, 3yMOBJIEHO1 HEaJIEKBATHOIO MiITOTOBKOIO KUIIIEYHUKA
a00 IHIIMMU YUHHUKAMU, MOXEe BUHUKHYTU HEOOXiTHICTh
MOBTOPHOTO MPOBEAESHHS KOJOHOCKOIIil B OUIbII paHHI
TepMminu [20—22].

IlepenbavaeThbcs, 110 KO MAaLliEHTU 31 3HAUAEHU -
MU TIepeIPaKOBUMHU TMOJiNaMU BKJIIOYAIOTHCS 10 TTPOrpam
CIIOCTEPEXKEHHSI, TO METaXpOHHI (MeTaXpOHHI IMyXJINHU —
MYXJIMHU, SIKi BUSBISIOTBCS Yepe3 MPOMIiKKM yacy, 110
MepeBUIYIOTh 6 MicAliB) a0 MOBTOPHI afeHOMATO3Hi
YTBOPEHHSI a00 paK BUSIBJISIFOTbCS Ha paHHiX cTamisix. Om-
HaK BiICyTHI paHOOMi30BaHi OOCIIIKXKEHHS, IO IIPSIMO
MOKa3ylTh MepeBaru MOCTIOMIMEKTOMIYHOTO CITOCTE-
pexeHHs1. EQeKTuBHICTh €HIOCKOIIIYHOTO MOHITOPUHTY
IPYHTYETBCS JIMIIIE HA eMieMioJOTiUHUX JOCTiIKEHHSIX,
y SIKMX OyJ10 MOKa3aHo, 110 IJIs Malli€HTiB, He BKIIOUEHUX
110 Tiporpamu crioctepexxeHHs, pusnuk KPP 6yB y 3—4 paszu
BuiuMm [23, 24]. [loHeaaBHaA BBaXajocs, 110 CKPUHIHT
paKy TOBCTOI KUIIKHU CIIi po3IoYyrHaTH y Bili 50 pokiB.

IIporte octanHi pekoMmeHaanii American Cancer Society
ta CDC (LleHTpH 3 KOHTPOJIIO Ta TPO(iIaKTUKHU 3aXBOPIO-
BaHb y CIIIA) 3HM3MIN 1Ieit mopir g0 45 poKiB mIs Toaei
i3 cepenHiMm pusukoMm [12, 13]. Lle moB’s13aHO 3 TEHIEHIIi-
€10 10 «<OMOJIOIKEHHST» PaKy KUIIIEYHUKA.

OTxe, CydacHi eHIOCKOTIIYHI TEXHOJIOTIi i CTAaHIAPTU30-
BaHi Kyacudikallii 103BOJISIIOTh HE JIUIIE MiABUIINUTY eheK-
TUBHICTb paHHbOI miarHoctTuku KPP, ane it 3a6e3neuntn
BUKOHAHHS MaJOiHBa3WBHOTO PaJMKaIbHOTO JIiKyBaHHS
IepeapakoBUX YTBOPEHbD i paHHIX (OPM KOJIOPEKTAILHOIO
paKy, 1110 CIIPUSIE 3HUKEHHIO CMEPTHOCTI i TTOKpaIllaHHIO
MPOTHO3Y 3aXBOPIOBAHHSI.

JIst meMOHCTpallii 3HaYeHHsI eHIOCKOIIYHOTO TOCi-
JKeHHS B 1ialrHOCTHIIi HOBOYTBOPEHb TOBCTOI KMILIKU Ha-
BOIMMO KJTiHiYHI BUITAAKH 3 BIACHOI IIPAKTUKM. Y Ci TOC]Ti-
JI>KeHHST TIPOBOJIMJIMCSI TiC/Is OTpUMaHHS iH(OpMOBaHOT
3rO/IM Malli€HTIB.

KAiHiYyHU BUNOAOK 1

MMamienT C., 56 pokis, 04.05.2025 rocritanizoBaHuii 10
XipypriuyHoro BigaineHHst 1Y «IHCTUTYT racTpoeHTeposIoril
HAMH VYxpainn» 3 giarHO30M: XpOHIYHMUI KOJIIT Yy cTamii
3arOCTPEHHSI, XpPOHIUHMIT racTpOIYOIeHIT, (ha3a 3arocTpeH-
Ha (Hp—), XpoHiuHa aHeMisI IETKOTO CTYIIeHSI.

Ckapru rpu HaaxoIXKeHHI B MOJIIKIIiHIKY: CJIa0KiCTbh,
TYPKOTIHHS i 30yTTs XMBOTa. Y J1a00OpaTOPHUX MOCIIi-
IDKEHHSIX OYyJIO Big3HauyeHO 3HMXKEHHS TeMOTJIO0iHy (1mo
108 r/n) ta eputpouutis (10 2,9 T/n1). Bukonano Y3]1
opraniB yepeBHoi mopoxuunu (OYII) (04.05.2025), Bu-
cHOBOK: Y3/I-03Haku nudy3HUX 3MiH MEYiHKMU 32 TUTIOM
cTeaTorernaTo3y, XpOHiYHOrO XOJEeLUUCTUTY, XPOHIYHOIO
MaHKpeaTUTy. 3 METOIO BUSIBJIEHHS JxKepejia KpOBOTe-
4i OyJIO BUKOHAHO BiZeoracTpoayOodeHOCKOIIil0 Ha ama-
pati cuctemu SonoScape UR-500 (3 pexxumom VIST)
(05.05.2025), BUCHOBOK: HEJIOCTaTHICTh HUKHBOTO CTpa-
BoXimHOro cgiHKkTepa, Heepo3uBHUI pedroKc-e3oda-
riT, ractpornartisi (aHTpaJbHUI BiIiJ), TyOJeHOIATIs,
IyoaeHoracTpajabHUN pedloKe, ypea3Huil TeCT — Hera-
TUBHUH. TakoX BUKOHAHO BiZlEOKOJOHOCKOITiO Ha ara-
pati cuctemu SonoScape UR-500 (3 pexxumom VIST)
(05.05.2025), y curmononi6oHiit ki Ha 30 cMm Oymo

PucyHok 1 — EHBOCKoni4Ha kapTuHa Heornnasii npy KosioHockonii: A) Heornnasiss B curMornogibHivi KuLiyi;
B) curmonopgi6Ha kuLuka nicns BupaneHHs1 Heornnasii 3 KiinyBaHHAM HiXKKU
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BUSIBJICHO HeOIlIa3iio Ha MOBriil HixiIi (mo 20—25 mMm) 0—
Ip o 18 x 10 mm y miameTpi (3a knacudikariero INET —
1IA) 3 epo3oBaHoOI0 BepXiBKOIO 3 ¢iopuHOM (puc. 1A),
BUCHOBOK: HEOIJIa3isl TOBCTOI KUIIIKM, 1110 MOTJIa JaBa-
TU enizonu Kpopoteui. [lamieHTy Oy10 3arpoOOHOBaHO
onepaTUBHE BTPYYaHHS B 00’€Mi €HIOCKOMIIYHOTO BUOA-
JnieHHs Heorasii. 07.05.2025 nmauieHTy 0yJio BAKOHAHO
€HIOCKOTIYHY Pe3eKIlil0 CJIM30BOI («rapsiua» pe3eKlilis)
3 KJlinyBaHHsSM (puc. 1B).

Ilicngonepauiitnuii mepion nepediras riaagko. Mopdo-
JloriyHe mpociimkeHHst Heorwasii (18.05.2025), BUCHOBOK:
TyOyJISIpHO-BOpPCHHYACTA afieHOMa 3 AUCIUIa3i€l0 HU3bKOTO
CTYTIEHSI 3 TIOBEPXHEBUMM ITiITHKAMU IUCTLIA3il BUCOKOTO
CTYIIEHSI.

YV nomaHomy KJIiHiYHOMY BUMAAKY B ITAIliEHTA 3 aHEMid-
HUM CUHIPOMOM OYJI0 TTPOBEICHO KOMITJIEKCHE €HIO0CKO-
miyHe 00CTEeXEHHsI 3 METOIO MOIIYKY JKepesa XpOHIYHO1
KpoBoBTpatH. [1im yac BineoKOJIOHOCKOIIiI B CUTMOTIOMiOHII
KMIIIi BUSIBJIEHO HEOIUIa3ilo 3 epOo30BaHOI0 BEPXiBKOIO,
sKa, iMOBipHO, OyJia IKepesIoM eli30qUIHNX KPOBOTeY i
MPUYMHOIO PO3BUTKY XpOHiuHOi aHeMii. [lalieHTy ycminHo
BUKOHAHO €HIOCKOTIIUHe BUAAIICHHS, TiCIsIonepaliitHuii
nepion nepediraB 6e3 yckjiaaHeHb. 3a pe3yJbTaTaMu MOp-
(OJI0riYHOTO AOCiIKeHHST BCTAHOBJIEHO TYyOYJISIPHO-BOp-

CUHYACTY a[IEcHOMY 3 JIUCIIJIA3i€10 HU3bKOTO CTYIEHS 3 T10-
BEpXHEBMMU BOTHUILIAMU AUCIUIA3il BUCOKOTO CTYIIEHSs 03
03HaK iHBa3UBHOTO POCTY.

OTxXe, CBOEYaCHE MPOBEJACHHS €HIOCKOMIUHOI liarHOC-
TUKMU J03BOJIUJIO HE JIMILI€ BCTAHOBUTU JXKEPEIO XPOHIUHOT
KpPOBOTEYi, ajie i BAKOHATU paauKalibHe MaJOiHBa3WBHE
JIIKyBaHHS MepepakoBOro yTBOPEHHS TOBCTOI KUILIKHU, 1110
Ma€ BeJIMKe 3HaYeHHS B MPodiIakTUIli pO3BUTKY KOJIOPEK-
TaJbHOTO paKy. [1alieHTy peKoMeHI0BaHO JMHAMIYHE CITO-
CTepeKeHHSI Ta KOHTPOJIbHY KOJIOHOCKOIIiIO Yepe3 3 pOKU.

KAiHIYHMA BUNOAOK 2

MMamienT I1., 62 poku, 16.04.2025 rocmiTajizoBaHui 10
XipypriuyHoro BigaineHHst 1Y «IHCTUTYT racTpoeHTepoIoril
HAMH Yxkpainu» 3 niarHo30M: HeoT1a3ist BUCXiIHOTO Bifl-
JIiJTy TOBCTOI KMILIKU.

ByB ob6cTexxenuii B amOynaropHux ymoBax. Ckapru npu
HaJIXOMXKEHHI B MOJTIKJIiHIKY: TYPKOTiHHS Ta 30yTTsI JKUBOTA.
YV nabopaTopHUX OOCTiIKEHHIX — 0e3 ocobnuBocTeil. Bu-
koHaHo Y3]1 OYII (04.04.2025), BucHoBok: ¥Y3/l-o3Ha-
KU XPOHIYHOTO XOJIELUCTUTY, XPOHIYHOTO MaHKPEATUTY,
IUQy3HUX 3MiH MEYiHKM 3a TUIIOM CcTeaTorernaro3y. byio
BUKOHAHO BiIeOracTpoOAyOJIcHOCKOITiI0 Ha arapari CUCTe-
mu SonoScape UR-500 (3 pexxumom VIST) (05.04.2025),

PucyHok 2 — EHpocKoniYyHa KapTuHa BuaaneHHs Heornnagii LST npu KosnoHockKonii:
A) Heonnasisa y BucxigHomy Bigaini ToBcToi kuwku; b) Heonna3sis y BUCXigHOMY BiBAiNi TOBCTOI KULLIKUN
nicns nigenn3oBoi iK' ekuyii; B) BuganeHHs Heonnagii; I') nicns BuganeHHa Heonnasii
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BHUCHOBOK: TacTpoIarTis (aHTpaJbHUII BiIOilI), IyoaeHO-
narisi, [yoneHoracTpajibHUii pedIoKC, ypea3Huil TeCT —
HeratuBHU. [1ig yac BUKOHAHHS BilEOKOJIOHOCKOIIiI Ha
amapati cuctremu SonoScape UR-500 (3 pexkumom VIST)
(05.05.2025) y BUCXiZHOMY Bimaijii TOBCTOI KUIIKU BUSIB-
nena Heorazis LST 0—Ila + Is mo 35 X 30 MM y miametpi
(puc. 2A), BUCHOBOK: HeorL1a3ist TOBCTOI KuIiku. [lanieHTy
OyJ10 3aIIPOIIOHOBAHO OIIepaTUBHE BTPyYaHHS B 00’ €Mi €H-
JIOCKOIIYHOIO BUAAJIEHHST HEOoIIa3ii.

16.04.2025 marmieHTy 0yJ10 BAKOHAHO EHIOCKOITIYHY pe-
3€KI1il0 CIIM30BOI («rapsiua» pe3ekilist) (puc. 2Bb).

Ilicasionepartitinuii nepion nmepebiras riaaako. [Ipose-
JeHO MOPGOJIOTIYHE JOCTIKEeHHST Heotutasii (26.04.2025),
BHMCHOBOK: TYOYJISIPHO-BOPCUHYACTA aJIeHOMA 3 TUCITIa3ie€t0
BHMCOKOTO CTYITEHS 3 TOBEPXHEBUMM TUISTHKAMU JAMCTUIA3i1
HU3BKOTO CTYIICHS.

Otxe, 3aCTOCYBaHHS Cy4aCHUX €HIOCKOITIYHUX METO-
IiB Bi3yaJizallii JO3BOJIMIJIO CBOEYACHO BUSIBUTU M MaJIOiH-
Ba3WBHO BUJAJIUTHU HEOITACTUUHE YTBOPEHHS 3 BUCOKUM
PU3MKOM MaJliTHi3allii, 1110 Ma€ BeJrKe 3HaUYeHHs B TIpodi-
JIAKTUL KOJIOPEKTAIbHOTO paKy. [lalieHTy peKoMeHI0BaHO
IWHAMIiYHe CIIOCTEPEXKEHHs i KOHTPOJbHE eHIOCKOITIYHe
TMOCTIIKEHHS BiIMOBIIHO 10 YNHHUX PEKOMEHIALIil, a came
OIVH pa3 Ha 3 pOKHU.

KAiHiYyHMM BUNOAOK 3

IlamienT A., 42 poku, 20.05.2025 rocmitaxizoBaHuii 10
XipypriuHoro BigaizeHHst 1Y «IHCTUTYT racTpoeHTeposIoril
HAMH VYxkpainn» 3 miarHo30M: XpOHIYHMI KOJIT y cTamil
3arOCTPEHHSI.

Ckapru npu HaaXOMXKeHHi B MOJIKIiHIKY: OiIb y mpa-
Bill TTOJIOBMHI XXMBOTA, TYPKOTIHHS Ta 3MyTTS XXUBOTA, T10-
cJ1abJIeHHsT BUIOPOXHeHb. O0’€KTUBHMIA cTaH 6€3 0COo-
onuBocTeil. JIabopaTopHi JOCTIMKEHHS: Y MeXKax HOPMHU.
Y31 OYIT (22.05.2025): y npaBiii MOJOBMHI XUBOTA Bi3y-
alli3yeThCSI YaCTMHA TOBCTOIO KMIIIEUHUKA (KYITOJI CJIMoil
KHUILIKK) 3 4epBOMOAiOHUM BigpocTkoM. CTiHKM anieHaKca
YIIIbHEHi, He CTOBILIEHI, BMiCT HEOTHOPiIHMI, BUCHOBOK:
V3]1-03HaKu XpOHIYHOTO aneHANIUTY. bys1o BUKOHaHO Bi-
JIeoracTpoyoIeHOCKOIIiI0 Ha amapaTti cuctemMu SonoScape

UR-500 (3 pexxmmom VIST) (22.05.2025), BUCHOBOK: ra-
crpomnatisi (aHTpaJbHUI Biaisn), AyoaeHONaTisl, 1yoaeHO-
racTpajJbHU#l pedIIIOKC, ypea3sHUi TeCT — HeraTUBHUIA.
3 MeTo10 000CTEKEHHSI BUKOHAHO BiIEOKOJIOHOCKOITiIO Ha
anaparti cucteMu SonoScape UR-500 (3 pexxumom VIST)
(23.05.2025): ycTst aneHAMKYISIPHOTO BiIpOCTKA POXKeEBE, Y
NUTSIHI YCTS aleHAMKYJISIPHOTO BiTpOCTKAa BU3HAYAETHCS
Heortazisg 0—Ila mo 10 MM, sSIKa BUXOOUTD 3 YCTS i1 IOPYIILYE
rnacax I1o areHIUKYJIIpHOMY BinpocTKy (puc. 3).

BpaxoByouu maHi gocmimKeHHs, HNalliEHTa HalpaBU-
JIM Ha KOHCYJIbTALLil0 Xipypra, e iloMy OyJI0 BCTAHOBJICHO
NiarHO3 — HeOoIIa3is yCTs aleHIUKYJISIPHOIO BilpocTKa,
XPOHIYHUH alIeHIUIINMT, 3aIIPOTIOHOBAHO 1 BAKOHAHO OTTe-
paTUBHE BTpy4YaHHSI B 00’€Mi JlamapocKoIii, pe3eKii Ky-
T0JIa CIIMNO1 KUIITKH.

[Ticnsionepauiitnuii nepiox repebiraB rianko. BucHo-
BOK MopostorigHoro gocmimkeHHs Heorasii (06.06.2025):
TYOYJISIpHO-BOpCHHYACTa aiecHOMa Oe3 IrCIuiasii 3 moBepx-
HEBUMM JIITHKAMU AUCIUIA3il HU3bKOIO CTYMEHS.

OTxe, y TofaHOMYy KJIiIHIYHOMY BUIIAJKY B TAlliEHTA 3
KJIIHIYHUMM TPOSIBAMM XPOHIYHOTO KOJITy Ta O0JILOBUM
CHMHIPOMOM Y IIPaBiil 3MyXBUHHIN MUISHIIL ITiJ Yac KOMII-
JIEKCHOTO 00CTeKeHHSI OyJ10 BUSIBJICHO HEOITIa3ii0 B IiJISTHIII
yCTS anleHAuKYJIsspHoro Bimpoctka tuity 0—Ila, sika mopy-
IIIyBaJIa Itacax Io alleHAUKCY Ta, iMOBipHO, Oyia eTiojlo-
TYHUM YMHHUKOM PO3BUTKY XPOHIYHOTO 3aMaJIbHOTO MPO-
necy. [IpoBeneHHST BiIeOKOJIOHOCKOITII i3 3aCTOCYBaHHSIM
CyYaCHMX METO[iB €HJIOCKOIIYHOI Bizyalli3allil JO3BOJIUIO
CBOEYACHO JIIarHOCTYBAaTH YTBOPEHHS CKJIAIHOI JoKasi3a-
1ii, HEIOCTYITHE JIJII CTAHIaPTHOTO €HAOCKOTIIYHOTO BU-
najieHHs. 3 ypaxyBaHHSIM JIOKaJli3allii HeoIl1a3ii Ta pu3uKy
HEMOBHOI pe3eKIlii malieHTy OyJI0 BUKOHAHO JIAITapOCKO-
miyHe orepaTUBHE BTPYYaHHSI B 00’€Mi pe3eKllii Kymosa
cItiroi KumkKuy. JlaHmii KIIHIYHII BUITag0K IeMOHCTPYE
BaXXJIMBICTh KOMITIEKCHOTO €HIOCKOMIUHOTO OOCTEKEHHSI B
MAali€HTIB 3 HecImen(piYHUMU a0IOMiHATbHUMU CKapTaMHu,
a TaKOX 3HAYEHHSI pAHHBOTO BUSIBJICHHSI i CBOEYACHOTO Xi-
PYPrivyHOro JIiKyBaHHS HEOIUIACTUYHUX YpaxkKeHb alleHIUKY-
JISPHOI 30HU SIK TTPO(iIAKTUKY PO3BUTKY KOJIOPEKTATEHOTO
paKy Ta yCKJIaaHeHb XPOHIYHOTO areHIUIINTY.

PucyHok 3 — EHROCKOMNIiYHa KapTUHa Heornasii npy Kos1oHOCKonii:
A) Heonna3sis B RinsiHUi yCcTs1 aneHAVNKYNSIPHOro BiApOoCTKa (B 3BUHaiHOMY PEXUMi);
B) Heonnasis B pinsHYi ycTa aneHAUKYNsPHoOro sigpocTka (B pexumi VIST)
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O6roBopeHHs

KonopekTaabHMIi paK 3aJIMIIAETHCS OMHIEIO 3 Hali-
aKTyaJbHIIIUX IIPo0JIeM CydacHOI OHKOJIOTII, Iocimaioun
TPETE MicClle 3a piBHEM 3aXBOPIOBAHOCTI Ta Ipyre — ceperl
MPUYMH CMEPTHOCTI Bill 3/I0KiCHUX HOBOYTBOPEHb Y CBITi.
V¥ 3B’513Ky i3 uum ckpuHiHr KPP posrisinaetbest ik oquH 3
HaOiAbII e(heKTUBHUX NMPOoGhiTaKTUUHUX TTiAXOIiB, 30aT-
HUX 3MEHIIUTH K 3aXBOPIOBAHICTh, TaK i CMEPTHICTh Bifl
IIbOTO 3axBoploBaHHs. BomHouyac TpaguiiiiiHa cTpaTeris
CKPUHIHTY, 110 0a3y€EThCS MepPeBaKHO HAa BIKOBOMY KpH-
Tepii, Mae HU3KY ooMexeHb. Cepell HUX — HEeIOCTaTHIl
piBeHb OXOIJIEHHSI HaceJIeHHsI, 0OMeXeHa JiarHOCTUYHa
e(eKTUBHICTh, 3pOCTal0ue HaBaHTaXKeHHS Ha €HIIOCKO-
MiYHi cyk0M Ta pU3UKHU, MOB’3aHi 3 MPOBEACHHSIM KOJIO-
HOCKOTIii, 30KpeMa KpoBOTeUi i repdopallii KHIIeYHnKa
[27, 28].

VYV npocnekTuBHOMY nociigxkeHHi M. Aloysius Ta
CITiBaBT. OllIiHIOBajacsi MOXJMUBICTh BUKOPUCTAHHS
3arajJlbHOro IMOKa3HMKa BUSIBIEHHS mojaimiB (polyp
detection rate, PDR) gk kiHiYHOr0o cyporaTHOTO Map-
Kepa e(eKTUBHOCTI KOJTOHOCKOITIYHOTO CKPUHIHTY.
ABtopu nopiBHoBanu PDR i3 3aranpbHOBM3HAHUM 30-
JIOTUM CTaHIApTOM — MOKa3HUKOM BUSIBJICHHS alcHOM
(adenoma detection rate, ADR). Otpumani pe3yabraTtu
MPOJAEMOHCTPYBaJIM TiCHY KOPEJISIIIil0 MiX 3araJbHUM
MOKAa3HUKOM BMSIBJIEHHS ITOJIiNiB Ta e(PeKTUBHICTIO
CKPUHIHTOBUX, MNiaTHOCTUYHUX i HATJISIIOBUX KOJIO-
Hockomniil. Ha miactasi 1boro nOCaHiiHUKKA AiMIIIA BUAC-
HOBKY, o PDR Moxxe BUKOpUCTOBYBAaTUCH Y KIiHIYHI
MPaKTUILi K HATIWHUN IHIUKATOP SIKOCTi KOJIOHOCKO-
MiYHOTO CKpUHIiHTY [8].

V nmocmimkenHi A.L. Groza Ta cIiBaBT. pO3IJISIAAINCS
cydacHi nigxonu go npodinaktuku KPP, 3okpema TakTka
BeICHHS MiHIaTIOpHMX ITOJIIITiB TOBCTOI KUIIKK. ABTOPU
3aIpOIOHYBAIM iHAMBIAYali30BaHy CTPATETiI0, sIKa MOE-
HY€ MiAXOOU «pe3eKIlis Ta BUOAJeHHs» a00 «pe3eKxilis Ta
BiIKMIIAHHST», 1110 JO3BOJISIE 3MEHIIIUTH MTOTPEOY B PYTUHHI I
ONTUYHIN miarHocTuii. Takuii miaxim, opieHTOBaHUI Ha
XapaKTepUCTUKU APIOHUX TOJIIMiB, TOTEHIIIHHO CIIpUSIE
onTuMizanii npodinaktuku KPP i BiockoHaneHHI0 eHno-
CKOITIYHUX METOMIB JIiKyBaHHS [9].

BaxxmBe 3HaU€HHSI B MiBUIIEHHI €(heKTUBHOCTI CKpU-
HIHTOBHUX IIPOTrpaM Ma€ piBeHb 00i3HAHOCTI HACEJIeHHS Ta
MeIWYHUX MpaniBHUKIB moxo KPP i MoximBocTeii iforo
paHHboro BusiB/ieHHS. [linBuilleHHS MOiH(GOPMOBAaHOCTI ce-
pen JiKapiB 3arajibHOI MPAKTUKU, CIMEHMX JIiKapiB Ta opra-
Hi3aTOpiB CUCTEMU OXOPOHM 3I0POB’Sl CIIPUSIE 301IbIICHHIO
3JIy4eHOCTI HaceJeHHs 10 MPOodiIaKTHYHUX TTPOrpam, 110,
Y CBOIO Yepry, 103BOJISIE 3HU3UTH TTOKA3HUKU CMEPTHOCTI
Bill KOJTOpEeKTaILHOTO paKy [28].

Y npakTUUHIi IisSJIbHOCTI HAIIOTO iHCTUTYTY aKTUB-
HO BIPOBAIXKYIOTHCS CydyaCHi TeXHOJIOTII 1iarHOCTUKU
Ta JiKyBaHHs 3aXBOPIOBaHb TOBCTOI KUIIKU. CIEKTp eH-
MOCKOIIYHUX OMEePaTUBHUX BTPYYaHb BKJIIOYAE TOJIM-
€KTOMIiI0, €eHIOCKOIIIYHY Pe3eKIIil0 CIM30BOI 000JIOHKMN
1 eHIOCKOMiIYHY MiACAM30BY OMCEKIil0. Y BUMagKax,
KOJIU BUKOHAHHS €HJOCKOTIYHOIO JIIKYBaHHS € HEMOX -
JIMBUM 200 HEOOUIJIbHUM, Y XipypTiYHOMY BiIdiJIeHHI
MPOBOASTHCS JIalapOCKOMiuHi 400 BiIKpUTi onepaTUBHI
BTpYYaHHSI.

BucHoBkMU

KonopekranbHuii pak € OMHUM 3 HebaraTboX OHKOJIO-
TIYHMX 3aXBOPIOBaHb, PO3BUTKY SIKOTO MOXHA €(heKTUBHO
3aMo0irTH UISIXOM CBOEYACHOTO CKPUHIHTY Ta BUIAJEHHS
nepeapakoBuX yTBopeHb. KoJIOHOCKOITiSI 3aIMIIIaETHCS 30-
JIOTUM CTaHAapTOM PaHHbBOI AiarHOCTUKHU 1 TPOGiTaKTUKKI
KOJIOPEKTaJIbHOIO paKy, a ii e(eKTUBHICTb 3aJIEXXUTh Bil
SIKICHOI TTIITOTOBKY KUIIIEYHUKA Ta PETEITHHOTO OTJISIAY CITN-
30BO1 000JIOHKMU.

BincyTHicTh cnenmgiyHUX CMMOTOMIB Ha paHHIX CTa-
TiSIX KOJIOPEKTAIBHOTO paKy 3yMOBJIFOE HEOOXiTHICTh pe-
TYJISIPHOTO CKpUHIHTY 0ci0 BikoM moHan 40—45 pokiB mis
CBOEYACHOTO BUSBJIIEHHST HEOTUTACTUIHUX 3MiH.

CyyacHi eHJI0CKOMIYHi TEXHOJIOTiT 3HAUHO PO3IIUPHU-
JI MOXJTMBOCTI TIarHOCTUKY ¥ JTIKyBaHHSI HEOTIACTUIHUX
YTBOPEHb TOBCTOI KUILIKU. BUKOpPUCTaHHSI BUCOKOTOYHOT
€HIIOCKOIIii, XpOMOCKOIIii, BipTyaJIbHUX METO/IiB KOHTPACTY-
BaHHSI Ta MaJIOIHBa3UBHUX EHIOCKOITIYHUX BTPYYaHb CYTTEBO
I ABUIILYE TOYHICTb MialrHOCTUKM I TO3BOJISIE IIPOBOIUTHU pa-
IUKAJIbHE JIIKYBaHHS OLTbIIOCTI epeApaKOBUX i paHHIX 3710-
SIKICHUX YTBOPEHb 0€3 BiIKPUTOI'O XipypriYyHOTO BTpYYaHHSI.

KondaikT inTepeciB. ABTOpU 3asIBJISIIOTH ITPO BiICYTHICTh
KOHJIIKTY iHTepeciB i B1acHoi (hiHaHCOBOI 3a1liKaBJIEeHOCTI
TPH TiArOTOBL 1aHOT CTaTTi.

Indopmania npo dinancyBanns. Po6oTta BUKOHYEThH-
cs BiAITOBiTHO MO IUIaHY HAYKOBMX HOCIIMXEHb BiImiy
Xipyprii opraHiB TpaBjaeHHs JlepXaBHOI ycTaHOBU «IH-
ctutyT ractpoenteposorii HAMH VYkpainu». Yci maii-
€HTHU MiANucanu iHpopMOBaHY 3roJy Ha y4acTb Y lIbOMY
TOCJTIIKEHHI.

Buecok asropis. [1posiom H.B. — xoHuemniist noci-
JDKeHHS, TU3aiiH qocimkeHHs, opopmaeHHs cTaTTi; ba-
6iit O.M. — mu3aiiH DOCHimKeHHSI, 0(DOPMIIEHHSI CTaTTi;
Tapab6apos C.O., Anamceka .M., 3eneHtok O.B. — Bu-
KoHaHHs gociimkeHb; [lleBuenko O.JI. — odopmiaeHHS
CTaTTi.
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Approaches to the diagnosis and treatment
of precancerous conditions of the colon
(literature review and own clinical observations)

Abstract. The purpose of the work was to analyze modern ap-
proaches to the diagnosis and treatment of precancerous conditions
of the colon, to evaluate the role of advanced endoscopic techno-
logies in the early detection of neoplastic lesions and prevention of
colorectal cancer (CRC), as well as to demonstrate the effectiveness
of minimally invasive endoscopic treatment methods based on our
own clinical observations. CRC remains one of the leading causes
of cancer morbidity and mortality worldwide, ranking third in in-
cidence and second in cancer-related mortality among malignant
neoplasms. The high mortality rate is largely associated with late
diagnosis, as most patients are diagnosed at stages I11—1V of the
disease. At the same time, the prolonged adenoma-carcinoma se-
quence creates opportunities for effective prevention through early
detection and endoscopic removal of precancerous colon lesions.
This article reviews current approaches to the endoscopic diagnosis
of colorectal neoplasia, the role of colonoscopy as the gold standard
for screening and treatment, as well as the significance of advanced
imaging technologies, including HD endoscopy, chromoendoscopy,
NBI, FICE, I-scan, and magnifying endoscopy. The article discus-
ses the modern classification of colorectal neoplasms, risk factors for

CRC development, principles of bowel preparation for colonosco-
py, and the capabilities of innovative mucosal imaging techniques.
Particular attention is paid to modern endoscopic interventions,
including polypectomy, endoscopic mucosal resection, and endo-
scopic submucosal dissection, according to the recommendations of
the European Society of Gastrointestinal Endoscopy and the Japan
Gastroenterological Endoscopy Society. The article also presents
the authors’ own clinical cases of endoscopic removal of colorectal
neoplastic lesions, demonstrating the effectiveness of minimally
invasive endoscopic techniques in the early diagnosis and treatment
of precancerous changes and early colorectal cancer. Thus, the use
of modern endoscopic technologies and standardized classifications
not only improves the effectiveness of early CRC diagnosis but also
enables minimally invasive radical treatment of precancerous lesions
and early colorectal cancer, thereby contributing to reduced mor-
tality and improved patient prognosis. The presented clinical cases
confirm the important role of modern endoscopy in the prevention
and treatment of colorectal cancer.

Keywords: colorectal cancer; colonoscopy; colorectal neoplasia;
endoscopic mucosal resection
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Features of diagnosis and opportunities
for endoscopic treatment of a cervical esophageal
cavernous hemangioma:
a case report and review of literature

Abstract. Background. Esophageal hemangioma (EH) is an exceedingly rare benign vascular neoplasm, accoun-
ting for less than 0.04 % of all endoscopic findings. Due to location and vascular nature, it poses significant diagnos-
tic challenges and a high risk of life-threatening hemorrhage. Traditionally, surgical resection was the mainstay of
treatment, but the paradigm has shifted toward minimally invasive endoscopic techniques at present. The purpose
of the study was to highlight the importance of a multimodal diagnostic approach in differentiating rare EH from other
subepithelial lesions, to demonstrate the feasibility, safety, and effectiveness of endoscopic submucosal dissection
(ESD) for the treatment of a giant cavernous EH in the cervical esophagus and to provide an updated review of cur-
rent diagnostic and therapeultic strategies based on recent clinical evidence. Case presentation. We report a clinical
case of a 57-year-old female presenting with progressive dysphagia when drinking liquids. Endoscopy revealed
a large soft elastic tuberculate cyanotic subepithelial mass on the posterior wall of the cervical esophagus, extending
from 16 to 21 cm from the incisors (50 mm in length), which filled up to 2/3 of the esophageal lumen, flattened under
pressure with the device and restored its shape. Endoscopic ultrasonography (EUS) confirmed a heterogeneous
hypoechoic lesion within the submucosal layer with no active intralesional arterial blood flow. MSCT-angiography
identified peripheral phleboliths, further supporting the diagnosis of a cavernous EH. The patient successfully under-
went ESD. Despite the technical complexity, the lesion was resected en bloc without complications. Histopathology
confirmed a cavernous hemangioma (ICD-O 9120/0). The patient was discharged on the second postoperative day.
Conclusions. This case illustrates that advanced operative endoscopy, specifically ESD, is a safe and effective
organ-preserving alternative to radical surgery for large EH, even in challenging anatomical locations such as the
cervical esophagus. Multimodal imaging (EUS and MSCT) is crucial for accurate preoperative planning.
Keywords: esophageal hemangioma; subepithelial lesion; endoscopic submucosal dissection; endoscopic ultra-
sonography; cervical esophagus

Introduction

Esophageal hemangiomas (EH) remain among the ra-
rest benign neoplasms of the upper gastrointestinal tract,
representing a unique diagnostic and therapeutic challenge
in modern endoscopy and clinical gastroenterology [1, 2].
While historically considered incidental findings, the clinical
landscape has evolved significantly due to the rapid integra-
tion of high-definition imaging into screening protocols. Re-

cent multicenter studies (2024—2025) have demonstrated that
the prevalence of incidentally detected subepithelial lesions,
including EH, has risen to approximately 1.2 % in the adult
population undergoing routine screening [3, 4].

It is important to emphasize that timely diagnosis and
adequate management of this pathology are of extreme
importance. Despite their benign nature, EH are often
associated with progressive dysphagia and occult or overt
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gastrointestinal bleeding, which can be spontaneous or trau-
ma-induced. Even small lesions can lead to chronic occult
bleeding and subsequent iron deficiency anemia, while larger
cavernous EH may present with massive hematemesis [5].
As of 2026, the diagnostic gold standard has shifted toward a
multimodal approach. This includes white-light endoscopy
coupled with narrow-band imaging (NBI) and, crucially,
endoscopic ultrasonography (EUS). Enhanced EUS imaging
now allows for up to 95% accuracy in differentiating heman-
giomas from other subepithelial lesions, such as leiomyomas
or gastrointestinal stromal tumors (GISTs), without the need
for high-risk biopsies [6, 7].

Management strategies have undergone a paradigm shift.
Traditional invasive surgical resections have been almost
entirely superseded by organ-preserving endoscopic interven-
tions [6, 8, 11]. According to the recent clinical trends, en-
doscopic submucosal dissection (ESD) and traction-assisted
mucosal resection have emerged as the preferred methods for
lesions larger than 1 cm, offering superior RO resection rates
and minimal recurrence compared to older thermal ablation
techniques [8, 9]. This article presents a complex clinical case
of a symptomatic cavernous hemangioma managed through a
cutting-edge endoscopic approach, illustrating the effective-
ness of current 2026 global protocols.

EH is a rare, benign non-epithelial tumor of vascular
origin, characterized by the abnormal proliferation of blood
vessels within the esophageal wall, predominantly involving
the submucosal layer [1, 10]. Generally, current literature
indicates that the frequency of EH ranges from 0.03 to 2—3 %
of all benign esophageal tumors [2, 11, 12].

Histologically, EH are classified based on the caliber and
structure of the vascular channels. According to contemporary
morphological studies, they are defined as dynamic subepi-
thelial lesions (SELs) rather than static malformations [13]:

— capillary hemangioma: composed of small-caliber,
thin-walled vessels; typically characterized by slow, progres-
sive growth [12];

— cavernous hemangioma: the most prevalent type in
clinical practice, consisting of large, dilated vascular spaces.
It carries a higher risk of expansion and clinically significant
hemorrhage [8, 14];

— combined/mixed form: exhibits a hybrid pattern con-
taining both capillary and cavernous components [13].

From a diagnostic perspective, the pathology is identified
by its characteristic “cushion sign” (compressibility) and a dis-
tinct coloration ranging from pale blue to deep purple [3, 15].

Predominantly EH found in the middle and lower thirds
of the esophagus; involvement of the upper third is rare |2,
4]. Usually presents as a solitary mass, although rare cases of
multiple haemangiomatosis or systemic involvement, such as
Osler-Weber-Rendu disease, have been documented [1, 16].

EH often remain asymptomatic for long periods, fre-
quently discovered incidentally during endoscopic scree-
nings for unrelated conditions [2, 11]. However, as the lesion
increases in size, various clinical symptoms may manifest by
sensation of a foreign body (discomfort, or pressure in the
throat or retrosternal area), dysphagia (difficulty, discomfort,
or pain during swallowing, typically progressive in nature),
respiratory symptoms (hoarseness or chronic cough due to
extrinsic compression of the larynx or trachea), signs of ane-

mia (fatigue, pallor, and weakness associated with chronic,
occult blood loss), chest pain (retrosternal pain that may
mimic cardiac or acid-reflux symptoms), gastrointestinal
bleeding (periodic hemoptysis, hematemesis, or melena,
resulting from mucosal erosion over the vascular channels)
and even life-threatening hemorrhage occurring upon the
rupture of large cavernous vessels [5, 8, 14, 16—18].

Typically, physical findings are non-specific and unre-
markable. In rare instances of large cervical EH extending
beyond the esophageal wall, a soft, elastic, palpable mass
may be detected in the lateral neck region [17, 19].

The diagnostic workflow for EH relies on a multimo-
dal imaging approach to evaluate both the mucosal surface
and the intramural structure. As usual, esophagogastroduo-
denoscopy (EGDS) is the primary tool for visualization.
Hemangiomas appear as soft, bluish or purplish subepithelial
masses that demonstrate the “cushion sign” i.e., compres-
sibility [3, 11]. NBI in EGDS improves visualization of mi-
crovascular structures on the lesion surface [13, 15]. The
gold standard for assessing depth of EH is EUS. It typically
reveals a well-circumscribed, hypoechoic or heterogeneous
mass originating from the submucosa, which is the 3™ layer
on esophageal wall ultrasonography [7, 15]. Computed tomo-
graphy (CT) and/or magnetic resonance imaging (MRI) are
useful for large lesions to evaluate extra-esophageal extension
and relationship with adjacent mediastinal structures [20].

Due to their subepithelial location, hemangiomas must
be differentiated from other esophageal lesions: esophageal
varices (unlike hemangiomas, are typically associated with
portal hypertension and disappear upon insufflation), leio-
myomas (usually firmer and hypoechoic/homogeneous on
EUS, originating from the muscularis propria), gastrointes-
tinal stromal tumors (GISTs; often exhibit a more aggressive
growth pattern and specific EUS features), blue rubber bleb
nevus syndrome (BRBNS, or Bean syndrome; characterized
by multiple cutaneous and gastrointestinal vascular lesions),
malignant angiosarcoma (rare, but exhibits rapid growth and
invasive features) [4, 6, 10, 14].

The clinical management of EH is currently strictly differ-
entiated [9, 14, 21]. The selection of treatment based on the
lesion’s size, morphological type, location, and symptomatic
presentation. Current protocols emphasize organ-preserving
minimally invasive techniques [9, 21]. In the case of small
(< 1 cm) asymptomatic or incidental lesions, non-invasive
management including periodic endoscopic surveillance and
active conservative monitoring is recommended [12]. En-
doscopic examination every 6—12 months to assess for size
progression or mucosal changes is indicated. Along with this,
laboratory control is necessary: hemoglobin and ferritin levels
are monitored to exclude occult chronic anemia [16].

Modern advanced endoscopy offers a wide spectrum of
endoscopic treatment modalities and tools for the definitive
treatment of esophageal vascular tumors (Table 1) [9, 16, 22].
Sclerotherapy by intra-lesional injection of sclerosing agents
e.g., 70% ethanol, polidocanol, histoacryl or argon plasma
coagulation (APC) as a strategy minimally invasive endo-
scopic ablation may be used primarily for smaller superficial
moderate-sized (< 2 cm) symptomatic lesions or to control
minor bleeding, though they carry a risk of incomplete ab-
lation [2, 16, 21]. Sclerotherapy additionally carries a risk of
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mucosal necrosis or incomplete obliteration if the agent is
distributed unevenly. Endoscopic band ligation (EBL) is a
safe alternative for smaller pedunculated EH up to 1.5 cm,
leading to ischemic necrosis and sloughing [14, 21].

The optimal option for symptomatic or enlarging deep
cavernous EH (> 2—3 cm) giving the best long-term results
is advanced endoscopic approach such as submucosal dis-
section (ESD) or endoscopic mucosal resection (EMR) en
bloc along with the submucosal layer, depending on the size
and spread of the mass. ESD often assisted by traction allows
for high RO resection rates. EMR en bloc and ESD provides
a complete specimen for histopathological verification (RO
resection) and is the method of choice for large cavernous
types [8, 9, 22].

Surgical resection is indicated and used for significantly
large transmural lesions with massive vascular supply or ca-
ses where endoscopic intervention is technically unfeasible.
Options include tumor enucleation or segmental esophageal
resection via cervical or thoracic access. Preoperative endo-
vascular embolization of feeding vessels may be performed to
minimize intraoperative blood loss [1, 19]. In case of acute
bleeding from the EH urgent endoscopic treatment is per-
formed in emergency care complex, namely hemostasis by
endoscopic clipping, thermal coagulation, or injection of
sclerosing agents. If endoscopic intervention is unsuccessful,
emergency surgical intervention is mandatory [14, 24].

Postoperative care provides dietary modification such as
soft/liquid diet to prevent mechanical trauma to the healing
site and monitoring for esophageal strictures, especially after
circular or extensive resections [19]. Contrast esophagogram
is required 7—14 days post-resection for large defects for
integrity control. A control endoscopy is scheduled after
4—8 weeks, followed by control examinations after 6 and
12 months [8, 19, 22].

The prognosis for patients with EH is generally favorable,
especially when the pathology is diagnosed early and managed
appropriately using modern minimally invasive techniques [2,
17]. Success rate after endoscopic treatment: complete regres-
sion is achieved in 85—95 % of cases [2, 23]. Most patients
experience complete resolution of symptoms (such as dyspha-
gia and retrosternal pain) immediately following successful
endoscopic or surgical intervention [8, 21]. Complication

Table 1 — Selection of endoscopic modality based
on lesion type

Recommended endoscopic

Size/type modality

<1.cm, flat APC or sclerotherapy

1-2 cm, superficial Laser or electrocoagulation
EMR/ESD (or combination)

Band ligation or snare
polypectomy

> 2 cm, cavernous

Pedunculated

Clipping, APC, or adrenaline

Actively bleeding injection

rates of endoscopic treatment such as bleeding, perforation, or
stricture are remarkably low, occurring in < 5 % of procedures
[9, 16]. Recurrence rates are exceptionally low; however, they
remain typically occurring in cases of incomplete resection or
insufficient incomplete ablation of deeper vascular base com-
ponents [9, 23]. Long-term endoscopic surveillance is typical-
ly recommended during the first 12—24 months post-proce-
dure to ensure complete mucosal healing and to exclude any
late-onset vascular regrowth [16, 22].

Clinical case

Patient R., a 57-year-old female, presented to our de-
partment with complaints of periodic dysphagia, specifically
described as difficulty and discomfort during the ingestion
of liquids. The patient reported a gradual onset of symptoms
over several months. Her medical history was otherwise un-
remarkable, with no prior history of gastrointestinal bleeding,
weight loss, or caustic injury to the esophagus. Physical exa-
mination was within normal limits; no palpable masses were
detected in the cervical region.

EGDS revealed a significant subepithelial lesion located
on the posterior wall of the esophagus. The lesion originated
at the level of the piriform sinus (16 cm from the incisors) and
extended distally for 50 mm (up to 21 cm from the incisors).
It appeared as a soft-elastic, cyanotic, and lobulated mucosal
protrusion, obstructing approximately 2/3 of the esophageal
lumen. Notably, the mass flattened upon pressure from the
endoscope and immediately regained its shape after decom-
pression, a characteristic sign of a vascular anomaly (Fig. 1).

Figure 1 — Endoscopic picture of EH in patient R.: large cyanotic subepithelial mass located
on the posterior wall of the esophagus (A), obstructing a significant esophageal lumen part (B)
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EUS demonstrated a well-circumscribed subepithelial
mass located strictly within the submucosal layer (3™ layer).
The lesion exhibited a heterogeneous hypoechoic structure
with mixed anechoic and hyperechoic inclusions. The mass
changed its shape during balloon inflation. Dimensions were
measured at 15 X 8 mm with a longitudinal extent of 50 mm.
Color doppler mapping showed no signs of active intrale-
sional arterial blood flow, suggesting a low-flow cavernous
structure (Fig. 2).

Contrast-enhanced multislice computed tomography
(MSCT) with reconstructive angiography confirmed an
irregular-shaped mass measured at 11 X 16 X 48 mm on the
posterior wall of the cervical esophagus. During the venous
phase the lesion showed gradual non-uniform contrast ac-
cumulation. Solitary peripheral calcifications (phleboliths)
were identified, which are highly suggestive of a long-stan-
ding cavernous hemangioma. Reconstructive angiography
in the arterial phase showed no significant hypervascula-
rization (Fig. 3).

Given the symptoms and the risk of potential hemor-
rhage, a decision was made to perform an organ-preser-
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ving intervention. The patient underwent ESD to remove
the cavernous cervical EH. The procedure was technically
demanding due to the proximal location and the extensive
longitudinal size of the tumor. Using a specialized electro-
surgical knife, a circumferential mucosal incision was made,
followed by meticulous dissection within the submucosal
plane. The total operative time was 250 minutes. Despite the
vascular nature of the lesion, the use of precise coagulation
allowed for controlled dissection (Fig. 4).

The operation and the early postoperative period were
uneventful, with no signs of perforation or delayed bleeding.
The patient was started on a liquid diet and was discharged in
stable condition on the second postoperative day.

Histopathological examination confirmed the diagnosis
of esophageal cavernous hemangioma (ICD-O code 9120/0),
characterized by large, thin-walled vascular channels filled
with blood and lined by a single layer of endothelial cells.

The patient is currently under outpatient surveillance at
place of residence. Initial follow-up endoscopy at 4 weeks
showed complete mucosal healing without stricture for-
mation.
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Figure 2 — Endoscopic ultrasonography picture of EH in patient R. showing the submucosal origin:
location strictly within the submucosal layer (A), with no active intralesional arterial blood flow (B)
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Figure 3 — MSCT reconstruction of EH in patient R. confirmed an irregular-shaped mass (A),
with gradual non-uniform contrast accumulation and peripheral calcifications (B)
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Figure 4 — ESD of cavernous EH in patient R.: a circumferential mucosal incision was made (A),
followed by meticulous dissection within the submucosal plane (B)

This case demonstrates that advanced operative endo-
scopy is a highly effective and safe alternative to surgery, even
in complex anatomical locations like the cervical esophagus
where surgical access is traditionally difficult.

Discussion

When discussing a clinical case and such a rare pathology
as EG, it should be noted that esophageal hemangioma is
an exceptionally rare benign neoplasm, with its clinical and
histopathological landscape often being difficult to differen-
tiate from other subepithelial lesions [1, 10]. Since the first
comprehensive reviews, such as by Araki K. et al. (1999), it
has been established that while these tumors are benign, their
management is difficult due to their vascular nature and the
risk of significant intraoperative complications [1].

According to recent clinical observations, the diagnostic
phase remains the most challenging. Santamaria-Barria J.A.
et al. (2016) highlight that cervical esophageal hemangiomas
can frequently mimic large esophageal polyps, potentially
leading to incorrect surgical planning [16]. The importance
of multimodal imaging is emphasized by Li W. et al. (2024)
and Qu J. et al. (2024), who demonstrate that EUS is the
gold standard for defining the submucosal origin of the mass,
while CT esophagography and 3D MSCT imaging provide
crucial data on the lesion’s extension and vascular involve-
ment [7, 15, 20].

Studies have convincingly shown that for large or caver-
nous types, the risk of gastrointestinal bleeding is a primary
indication for active intervention. Wang H.Y. et al. (2020)
and Wu C. et al. (2024) note that these lesions may even
be accompanied by squamous epithelial dysplasia, further
justifying the need for complete en bloc resection to ensure
a precise histopathological diagnosis [5, 24]. In symptoma-
tic cases, particularly those causing lumen occlusion in the
cervical esophagus, the therapeutic strategy has shifted from
traditional surgery to advanced endoscopy [2, 16].

The evolution of endoscopic techniques has opened up
new effective and safer opportunities for management. While
Sogabe M. et al. (2006) and Hyun J.H. et al. (1997) pre-
viously reported success with standard EMR, current evi-
dence suggests that for giant or complex hemangiomas, ESD

is the preferred modality [18, 19, 22]. Pimentel-Nunes P.
et al. (2022) in the ESGE Guidelines emphasize that ESD
allows for superior control and higher R0 resection rates for
superficial gastrointestinal lesions compared to EMR [12].

Furthermore, specialized approaches have emerged
for particularly challenging cases. Yang G. et al. (2024)
demonstrated the efficacy of tunnel ESD for large ca-
vernous hemangiomas, while Al Shamousi K. et al. (2022)
introduced EUS-guided coil embolization as a novel the-
rapy for giant distal lesions [8, 25]. However, as noted by
Libanio D. et al. (2016), these advanced techniques require
significant expertise to mitigate risks such as perforation or
delayed bleeding [13].

Summarizing the results of multiple studies, including
those by Liu D. et al. (2020), Probst A. et al. (2025), and
Zhongsheng L. et al. (2024), it is evident that ESD has be-
come a safe and effective alternative to radical surgical in-
tervention [2, 3, 26]. The ability to achieve successful en
bloc resection of a 50 mm cervical lesion, as seen in our case
and supported by Yu Y. et al. (2020) and Kobara H. et al.
(2012), confirms that endoscopic management provides ex-
cellent clinical outcomes with minimal morbidity [22, 23].
Ultimately, as stated by Chen Z. et al. (2025), early and ac-
curate diagnosis combined with the selection of a tailored
endoscopic plan is crucial for the successful treatment of
gastrointestinal hemangiomas [4].

Conclusions

1. Esophageal hemangioma, particularly in the cervical
segment, remains a rare diagnostic entity with significant
diagnostic challenges that requires a high index of suspicion.
The integration of high-definition endoscopy, endoscopic ul-
trasonography, and MSCT-angiography is essential to accu-
rately define the lesion’s vascular nature, depth of invasion,
and the presence of phleboliths, thereby avoiding high-risk
diagnostic biopsies.

2. The management of symptomatic esophageal heman-
giomas has undergone a paradigm therapeutic shift from
radical surgical resection to minimally invasive techniques.
Endoscopic Submucosal dissection stands out as a superior
method for large cavernous hemangiomas, offering the ad-
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vantage of en bloc resection with definitive histopathological
verification and lower rate of postoperative complications
compared to traditional surgery.

3. Our case confirms that even in anatomically chal-
lenging locations such as the cervical esophagus advanced
operative endoscopy allows for successful organ-preserving
treatment for large cavernous hemangiomas. Despite the
technical complexity and prolonged operative time, the rapid
recovery and discharge of the patient on the second postope-
rative day highlight the clinical and economic benefits of
advanced operative endoscopy.

4. The long-term prognosis for esophageal hemangioma
after complete endoscopic resection is excellent. Systema-
tic follow-up is necessary to monitor mucosal healing and
ensure the absence of recurrence, particularly in large caver-
nous types.
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OCO6AUBOCTI AIQrHOCTUKU TO MOXXAUBOCTI EHAOCKOIMIYHOIO AiKYBOHHS
KABEPHO3HUX F€MAHFOM LUMAHOTO BIAAIAY CTPOBOXOAY:
KAIHIYHUIA BUNAAOK i OTASIA AiTepaTtypu

Pestome. Axmyaavnicmo. Temanrioma crpasoxomy (I'C) — mosouti
pinKicHe TOOPOSIKiCHE CyIMHHE HOBOYTBOPEHHSI, SIKE CTAHOBUTH
meHite 0,04 % ycix eHIoCKOMmiYHUX 3HaxinoK. Yepes posrairyBaHHs
! CyIMHHY OPUPOY 151 MATOJIOTisI CTBOPIOE 3HAYHI AiarHOCTUYHI
TPYIHOIII Ta BUCOKMIA pU3UK HEOE3IMeYHOI IS XKUTTS KPOBOTEYi.
TpanuiiitfiHo xipypriuHa pe3exilisi Oyja OCHOBOIO JIiKyBaHHS, ajie
3apa3 Mapaaurma 3MicTuiacs B 0iK MaJIOiHBa3MBHUX €HAOCKOMIU-
HUX MeToNiB. Mema: MiNKPECIUTU BaXKIUBICTh MYJbTUMO/IAJb-
HOTO JiarHOCTUYHOTrO Tinxony no nudepenuiauii pinkicnux I'C
Bil iIHIIMX cyOeIiTelialbHIX YpakeHb, MIPOIEMOHCTPYBATU 10~
LiIBHICTh, Oe3MeKy i e(PeKTUBHICTh €HAOCKOMIYHOI MMiACIN30BOIL
NMCEKLT MpU JiKyBaHHi TraHTChKOI KaBEPHO3HOI TeMaHTiOMU Y
LIMIAHOMY BifIiJTi CTPaBOXO/Y, @ TAKOX HaJaTU OHOBJIEHUI OLJISIL
CyYJaCHMX IiarHOCTUYHMX i TepaleBTUYHMX CTpATeTiii Ha OCHOBI
OCTaHHIX KJIiHIYHUX AaHuX. Kainiunui éunadox. OnuicaHo KiiHiu-
Huit Bunanok I'C y 57-piuHoi XKiHKU, sika 3BepHYJIacsI 3i cKapramu
Ha nporpecyiouy nucdariio min yac BxxuaHHs pinuHu. [1pu eH-
TIOCKOTIIYHOMY JOCJiIKEHHI BUSIBIIEHO BEJIMKE M’ SIKOEJIaCTUYHE
ropoucTe LiaHOTUYHE ITiICIM30Be YTBOPEHHS I10 3aAHii CTiHIIi
LIMITHOTO Biiay cTpaBoXody Ha BiacraHi 16—21 cM Bix pi3uis
(50 MM y 1OBXHMHY), sIKE 3aTIOBHIOBAJIO 110 2/3 TIPOCBITY CTPABOXO-

Iy, CTUIOLILYBAJIOCS ITiJi THCKOM TTPUCTPOIO Ta BiTHOBJIOBAJIO CBOIO
dopmy. EHmockomniuHa yasTpacoHorpadis maTBepania HassBHICTb
TeTepOreHHOIO TilOeXOreHHOI'O YTBOPEHHSI B ITiACIM30BOMY IIapi,
0€3 aKTMBHOTO BHYTPIillITHOCTPYKTYPHOI'O apTepiaiIbHOr0 KPOBO-
toky. MCKT-anriorpadist Busisuia nepudepnuti diaedositu, 1o
IIOAATKOBO IMATBEpAMIIO AiarHo3 KaBepHo3Hoi I'C. Bymo ycminHo
TPOBEIECHO €HIOCKOIIYHY MiICaM30BY AuceKio. He3Baxkaoun Ha
TeXHIYHi TPYIHOILIi, ypaskeHHs OyJI0 BUIanieHo en bloc 6e3 yckia-
HeHb. [icTonaTosoriyHe HOCTIiIKeHHS MiATBEPAUIO KaBepHO3HY
remanriomy (MKX-O 9120/0). INauieHTKy Oy/i0 BUTIMCAHO B J10-
OpoMy CTaHi Ha IpYruil micasionepauiiiHuil neHb. Bucnosxu. 1leit
BMITAJIOK LTIOCTPYE, 1110 CyyacHa oriepaTMBHA €HIOCKOITis, 30KpemMa
€HJIOCKOITIYHA TTiICIM30Ba JUCEKIIisl, € Oe3MeYHOI0 Ta e(heKTUBHOIO
OpraHo30epiraro4yoio aJibTepHATUBOIO PaAUKaJIbHIl Xipypril mpu
Besukux ['C, HaBiTh y TaKMX CKJIAIHUX aHATOMIUYHUX AiISIHKAX,
SIK IMMUHUNA Binaia ctpaBoxony. MynbTHMOAaIbHA Bidyastizalist
(ennmockormiyHa yapTpacoHorpadis ta MCKT) mae BupilaibHe
3HAYEHHS ISl TOYHOTO MepeIonepaiiiHoro riaHyBaHHSI.
Kro4oBi ci10Ba: reManrioma cTpaBoxomy; MifCAM30BE YTBOPEHHS;
€HJ0CKOITIYHA MiACI1M30Ba QUCEKLisl; EHIOCKOIIYHA YJIbTPACOHO-
rpadist; WIMIAHWI BioIiI CTPABOXOLY
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facTpoesodparedAbHA pePAIOKCHA XBOpPOOa
TA HOAAULLKOBA MACA TIAQ:
CYYCQCHI YSBA€HHSA NPO MeXAHI3MN GOPMYBAHHS.
PoAb MeTaBGOAIYHNX PEeHOTUNIB OXXUPIHHS.
YactuHa 1

Pe3stome. ractpoesogpareansHa pegnokcHa xaopoba (FEPX) 3anuiiaetbcsi OgHIE0 3 HAVMOLLMPEHILLIMX XPO-
HiYHUX NaTosiorivi BEpXHIX BigginiB TpaBHOro TpakTy, MOLUMPEHICTb SKOI 3pocTae napasnesibHo 3 riobasbHuM
30iNbLUEHHSIM YaCcTOTU HaAINLLKOBOI Macw Tina, OXWUPIHHA Ta MeTaboniyHnx nopyLueHs. Cy4acHi HayKoBi faHi
cBig4artb, Lo B3aeMO3B’'A30K M [EPX | OXXUPIHHAM HE 06MEXYETLCS JINLLIE MEXaHIYHUM BIIMBOM M1iBULLEHOro
BHYTPILLHbOYEPEBHOro TUCKY, a hOPMYETLCSI BHACNIAOK CKNagHoi 6aratopiBHeBOI B3aemogii MeTabosniyHuX,
3anarsibHuX, rOPMOHaIbHUX | MOTOPHUX MexaHiamiB. OcobmBy yBary ocTaHHiMyn pokamu fpuginsoTs KOHUer-
yii meTaboniyHnx heHOTUNIB OXUPIHHSA, IKa JO3BOJISIE MOSICHUTU 3HAYHY BapiabesibHICThb KiliHIYHOro nepeoéiry
FEPX y nauieHTiB 3 04HaKOBUMWU aHTPOMOMETPUYHUMU MMOKA3HUKaMK. AHa3 cy4acHuX JiTeparypHuX gaHumx
LEeMOHCTpye, Lo came MeTaboslivHO HE340POBI (heHOTUIMN OXUPIHHS Ta MeTabosliYyHO He3[opoBa HopMarsibHa
maca Tina acoyitoroTbCs 3 HaNBULLIMM PUSUKOM ePO3VBHOIro e30¢harity, nigBuLLEHOK KUCIIOTHOK Ta 3MILLaHO0
EeKCro3nyiero, nopyLUeHHSIM MOTOPUKN CTPaBOXoAy, 3HVXKEHHAM eeKTUBHOCTI CTPaBOXIgHOIro KiipeHcy Ta
pepakTepHICTIO A0 cTaH[apTHOI Teparii. Kno4oBy posb y naTtoreHesi Bigirpae BicyepasibHa XupoBa TKaHu-
Ha K aKTUBHW €HOOKPUHHWK Ta iMyHOMETabosivHU opraH, Lo Yepesd iHCY/IIHOPE3UCTEHTHICTb, ancbanaHc
aaunoKiHIB, XPOHIYHEe 3arnasieHHs HU3bKOI IHTEHCUBHOCTI Ta MOpYyLUeHHS ropMOHasibHOI perynsayii cripusoTb
YLUKOAXKEHHIO MyKO3aslbHOro 6ap’epa cTpaBoXo4y Ta rporpecyBaHHIO epO3nBHUX (hopM 3axBoptoBaHHs. Meta-
6OoNiYHM CUHAPOM | METabO/IIHHO acoLivioBaHa cTeaTtoTu4Ha xBopoba nediHku po3rfisagaroTbCs K He3anexHi
moaumepikatopu TsKKocCTi nepebiry MEPX HaBiTh ricsisi KopeKUuii iHAeKcy Macu Tina. Y3arasbHeHi AaHi nigTBepaxy-
I0Tb AOLINbHICT (heHOTUIM-OPIEHTOBAHOIO MiAXoAy A0 cTpaTuikauyii pusukis i nepcoHanisauii BeeHHs nayieHTis
3 FEPX Ta Hag/MLLIKOBOK MAacoro Tina.

Knro4oBi cnoBa: ractpoesogarearnsHa pegrokcHa XBopoba, OXUPIHHS; MeTaboslidHi GheHOTUMM; BicLieparsibHe
OXUPIHHSA; METabosliYHNV CUHAPOM,; IHCY/TIHOPE3NCTEHTHICTb

Bctyn

I'actpoesodareanbHa peditokcHa xBopoba ('EPX) Ha-
JIEXKUTh A0 HAWUITOIIMPEHIIINX XPOHIYHUX 3aXBOPIOBaHb
BEPXHiX Bif1iJIiB TPABHOTO TPAKTYy i 3aJMIIAETHCS aKTy-
aJIbHOIO MEIMKO-COLIiaIbHOIO Tpo0JIeMOI0 y cBiTi. 3a na-
HUMU TJIO0AJIbHUX €MiIEMIOIOTIYHMUX OLIIHOK Ha OCHOBI
npoekty GBD, y 2021 p. xinbkicts BunaakiB EPX nocsirna
npuban3Ho 825—830 MiIH, 1110 cTaHOBUTH Oyn3bKo 10,0 %
HacesieHHs cBiTy [1, 2].

PesynbTaTti cydacHUX CUCTEMaTUYHMX OTJISIIIB TTiITBEP-
JKYIOTD, 110 YaCTKa JOPOCJIOro HACEJICHHS 3 CUMIITOMaMU
I'EPX, s1ki BUHHKAIOTh HE Pillie OMHOIO pa3y Ha THXKIEHb,
KOJMBa€eThesl B Mexxax 10—20 % 3ajexkHOo Bij periony, i3
TeHAEHIIIE0 10 MOIabIIOro 3pocTaHHs [3—5]. 3a mpo-
rao3amu, 1o 2050 poky nommupenicts [ EPX y Bchomy cBiTi
repeBUILIUTH 1,2 MiJibsipaa BUTIaaKiB [2].

[NapaneabHO YIpPOmMOBX OCTaHHIX NECATUIITh Y Oinb-
IIOCTi KpaiH CBIiTYy (hiKCYEThCS CTPiMKE 3pOCTaHHSI TMO-
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IIAPEHOCTI HAIJMIIKOBOI MacH Tija, abgoMiHaJIbHOTO
OXUPiHHS, META0OJIYHOTO CUHIPOMY Ta META0OJIYHO
acolilioBaHOI cTeaTOTUYHOI XBopobu meuinku (MAC-
XIT), mo ¢popmye HOBUIT KOHTEKCT st BUBYeHHsT [EPX
[2, 6, 7]. Enizemionoriuni mociaimKeHHsS Ta MeTaaHasli3n
MEePEKOHIMBO MTOKA3aJIu, 1110 OKHUPiHHS, 0COOJIMBO ab10-
MiHaJIbHe, MOB’si3aHe 3 IMiABUILIEHUM PU3UKOM CUMII-
tomatuuHoi 'EPX, epo3uBHOTO e30daritry, ctpaBoxo-
ny bappeTTa Ta aneHOKapUMHOMM AUCTAJbHOTO Bifminy
ctpaBoxony [8—10]. PazoMm 3 TuM cydacHi ysaBJI€HHS PO
B3aeM03B’s130K 'EPX Ta oxXMpiHHS iCTOTHO BUXOOSITH 3a
MeXi TpaaulifHOro MeXaHiYHOTO IiAX01y, BiAIIOBIAHO 10
SIKOTO HaJUTMIIIKOBA Maca TiJia po3IJisiiaiach MepeBaxkHO SIK
JKepeJIo MiIBUILEHOTO BHYTPITHbOYEPEBHOTO TUCKY. Po-
60T ocTaHHIX pokiB M. Masood Ta iH. [6], T.1. Griadil Ta
iH. [11], A.T". Onapina Ta iH. [12] mpoaeMoHCTpyBaIU, IO
MaTOTeHETUYHI 3B’I3KM BKJIIOUAIOTh CKJIAIHY B3aEMOII0
MeXaHiYHMUX, MOTOPHUX, METabOJiYHUX, TOPMOHATIbHUX
Ta 3amaJibHUX MeXaHi3MiB, OIOCEepeIKOBaHMX Iepeaycim
BicIlepaJIbHOIO XUPOBOIO TKAHWHOIO SIK aKTUBHUM €HJI0-
KPUHHUM OPTaHOM.

CporomHi HayKoBIIi Bce OibIlle yBaru IMpUIiIsIOTh
KOHIIEIIii MeTaboaiuyHuX (EHOTUNIB OXUPIHHS, sIKa
nepenbdavae BiAMiHHOCTI He JiMIle y CTYHeHi HaKONM-
YEHHSI XKUPY, a 1 y MeTaboJIivHO 3M0pOBilt a0 HE310pO-
Bill )KMpPOBiii TKAHUHI. ¥ LIbOMY KOHTEKCTi pO3pPi3HSIIOTh
deHoTunM MeTaboIiYHO 3m0opoBoro oxupinasa (M30),
MeTabos1iyHo He3mopoBoro oxupiniag (MHO), meTabo-
JIIYHO He3a0poBoi HopManbHOI Macu Tima (MHHM) Ta
capkorieHiuHoro oxupiHHs (CO), KOXeH 3 IKUX Ma€
criendivHuil Ipodiab iHCYIiHOPE3UCTEHTHOCTI, AUC-
Jlinigemii, CHCTEMHOTO 3amnajieHHsI il TOpPMOHaJIbHOI pe-
ryasuii [13—15].

PerpocnexTuBHI KJIiHIYHI JOCTiMXeHHS, IIPOBEICHI
T. He ta in. [13—16], moka3saiu, 1o came MeTaboIi9HO He-
3nopoBi penoturmi (MHO tTa MHHM) acomirooTscst 3 Hati-
OiIbIIOIO YACTOTOIO €PO3UBHOTO €30(ariTy Ta MaToJoriyHOT
KMCJIOTHOI €KCITO3Ullii cTpaBoxomdy, Toni ik M30 xapakTe-
PUBYETHCS CYTTEBO HIDKYMM PUZMKOM, TTOTTPH TTiIBUIIIEHHIA
innekc macu tiza (IMT). Lle 3miliye akiieHT 3 aOCOTIOTHUX
MOKa3HMKIB MacH TiJIa Ha SIKiCHi XapaKTepUCTUKU MeTabo-
JIIYHOTO CTaTyCy i BicliepaJlbHOTO OXKUPIHHS Ta BKa3ye Ha
HEOOXigHICTh MyIbTU(AKTOPHOI cTpaTUdiKallil pU3UKiB y
nauieHTiB i3 TEPX.

Merta6oniunuii cunapom (MC), sakuii moeaHye abmo-
MiHaJbHE OXUPiHHS, apTepiajbHy TilepTeH3ito, aTepo-
TEHHY AUCIiMiAeMilo Ta MOPYIIEHHS BYIJIEBOJHOIO 0OMi-
HY, PO3IVISIIAETHCS SIK BaXKIMBUI MomaudikaTop mepediry
I'EPX. Benuki nonynsitiiiHi qociiakeHHs B A3zii Ta €Bpori
npoaeMoHcTpyBanu acouianito MC i 1oro KOMITOHEH-
TiB 3 IMABUIIEHOIO YacTOTOI0 cuMIToMatnuHoi [EPX,
€pO3MBHOTO e30(ariTy Ta 30iJblIeHHSIM Yacy KUCIOTHOI
eKcIo3ullii 3a nanuMu pH-MoHiTOpyBaHHS IIPOTSITOM
24 ronuH [17—19]. Kpim toro, anani3z T. He Ta iH. [20]
MiATBEPIUB, 1110 TeHETUYHA CXUIIbHICTh 10 MC Ta oKpeMux
OTO KOMITOHEHTIB € TIPUUMHOIO, SIKa OB’ sI3aHa 3 ITiJIBU -
meHuM pusukom 'EPX, Toni sik 3BOpoTHUIT BIJIUB BUpa-
JKEHUI 3HaUHO ciiadiie. BaxinBoio cKj1agoBOI0 YACTUHOIO
MeTabosiyHoro (oHy y nauieHTiB 3 oxupinHaMm i TEPX
€ MACXII, sxa acouiiioBaHa 3 IIiABUIIEHUM PU3UKOM

I'EPX Hasits micisa xkopexuii IMT [7, 21, 22]. Inmi mocri-
JIKEHHS BKa3yloTh Ha 3B’s130K cuMmntoMiB 'EPX 3 MACXII
He3anexHo Bim IMT, mo nogaTkoBoO IiAKpPECIIOE POJib
CUCTEMHUX MeTaOOJIIYHUX ITOpPYIIeHb [23].

HayxoB1ii BcTaHOBWIM, 1110 KJIIOYOBUMH JIAHKaMMU T1aTO-
MEeXaHi3MiB € iHCYJiHOPE3UCTEHTHICTb, TMCOATaHC aUIIO-
KiHiB (ITiABUILEHHS JENTUHY, 3HXKCHHS aIUTTOHEKTUHY),
MMiABUIIIEHHS piBHIB IIpo3anaibHux HuToKiHiB (TNF-a,
IL-6, IL-13) Ta mopymeHHsT MPOAYKIIii MPOTHU3aMaIbHUX
MeniatopiB (1L-10). ¥ Komriekci 11e mpru3BOAUTH 10 3MiH
MOTOPUKM CTPABOXO.Y, MiABUILEHHS YaCTOTU TPAH3UTOP-
HUX pejakcalliil HIXKHBOTO CTPaBOXiTHOIro ciHKTepa, Io-
PYILIEHHS KJTipeHCY CTPaBOXO/1y Ta YIIKOIKEHHSI MyKO3aJIb-
Horo Oap’epa [24—28].

IMTonpwu mporpec y po3yminHi B3aemo3B’s13Ky ['EPX,
oxupinHsa, MC ta MACXII, yacTiHa TUTaHb 3aIUIIAETh-
cs1 HeBUpilleHow. 30KpeMa, HeMa€e €AUHOI BaJlimoBaHOI
kinacudikaiii MmetaboaiyHUX (PeHOTUTIIB OXUPIHHS, 1110
YCKJIAIHIOE MOPiBHIHHS Pe3yIbTaTiB Pi3HUX MOCIIIKEHb
Ta PO3pOOKY y3rokeHUX pekoMmeHaalliit. [IpaktuuHo He
BUBUYEHOIO 3JIMIIAETHCS POJIb CAPKOMEHIYHOTO OXUPIH-
HSI Ta 3MiH M’$I30BO1 MacH SIK MOXKJIUBHUX MOAU(iKaTOPiB
MOTOpPUKU cTpaBoxony i mepebiry 'EPX. Takox 6pakye
IHTerpajJbHUX IOCTIIXEeHb, Y SKUX OMHOYACHO OLIiHIOBAIU
0 ckJsaj Tija, IMTOKIHOBUII Ta TOpMOHAIBbHUI TIpodii,
nokasHuku MACXII, iHcTpyMeHTalbHi XapaKTepUCTUKU
I'EPX (enmockoriss, HRM, iMmnenanc-pH-MoHiTOpyBaHHS)
Ta BigmayieHi KJiHiYHi Hacainku. KpiMm Toro, po3pobieHi
IIPOTHOCTUYHI MOJENi pU3UKY €pO3UBHOrO e30(arity ta
ycknaaHeHb ['EPX, sk mpaBuiio, He BpaXxoBYIOTh ITOBHOIO
Miporo (PeHOTUIIN OKUPiHHS, MapKepyu CUCTEMHOTIO 3ara-
sieHHs 1 MACXITI, 1110 3yMOBITIO€ TIOTPEOY B iX MOJAIbIIII it
Bajifallii Ta ajamnTallii 10 IepcoHali30BaHUX CXEM JIiKy-
BanH# [20, 29].

OTXe, aKTyaJIbHUM IUTAHHSIM € aHaJli3 CydacHUX Ha-
YKOBMX JaHUX TPO ractpoesodareanbHy pedIOKCHY XBO-
poOy Ta HaIJIUIIKOBY Macy Tijla, CydacHi ImaToMeXaHi3Mu
Ta PoJib MeTa0OTIYHUX (PeHOTUIIIB OKUPIHHS IIPU Iepediry
3aXBOPIOBAHHSI Ta HOTO YCKIIATHEHb.

Pe3yAbTATU TO OGrOBOpPEHHS

[ToHsiTTsI MeTaboMiUHUX (PEHOTUMIB OXUPIHHS HAOYJIO
HayKOBOTO 3HAUYEHHs YIPOIOBX OCTAHHBOTO NECATUIIIT-
Ts1, came y 2022—2025 pp. rovanu 3’IBasATUCS poOOTH, SIKi
CHCTEMHO I€MOHCTPYIOTb 3B’S130K Pi3HUX (DEHOTUIIIB 3 0CO-
onmBoctsamu niepediry 'EPX. Ha BinMiHy Bia TpaguiiiiHOTO
Moy Ha rpynu 3aiexHo Bix IMT, cyyacHi minxoau Bpaxo-
BYIOTh METa0OJIIYHHUIA CTATyC, CTYITiHb iHCYTiIHOPE3UCTEeHT-
HOCTI, BiCLIepaJIbHY XKMPOBY TKAaHUHY, MPOMiJIb HUTOKiHIB
Ta HasgBHicTh KoMnoHeHTiB MC. Takuii minxin no3BoJsie
MOSICHUTY BapiabebHICTh PU3UKIB Ta KJIIHIYHUX MPOSIBIB
I'EPX y nauienriB 3 onHakoBuM IMT, ane pisHuUMU MeTa-
0OJIIYHUMU XapaKTePUCTUKAMMU.

Kaacudikauis deHoTUniB OXXUPIHHS:
CYYACHI KpuTepii Ta iXx o6MeXXeHHs

Haii6inpin 3araJbHOIIPUIHATOIO Ha CHOTOAHI € KJia-
cudikallisi, 110 BKJIOYAE YOTUPU OCHOBHiI (DEHOTUIIU:
metabolically healthy obesity — MmeTaboJiiuHO 310pOBE
OXUpiHHS, metabolically unhealthy obesity — MetaboJiu-
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HO He3mopoBe oxXupiHHs, metabolically unhealthy normal
weight — MeTaboJIiuHO He310poBa HOpMaJbHA Maca Tia,
sarcopenic obesity — capKoIleHiYHe OXMPiHHSI.

3a TaHMMU CyYacCHMX JITepaTypHUX JXKepes BCTAHOB-
JIEHO, 1110, IMOMPHY 3HAYHY KiJIbKICTb JOCTiIKEeHb, HE iCHY€E
YHiBEepCaJIbHUX KPUTEPIiB 7151 BUSHAYEHHSI LINX (DEHOTUTTIB.
ABTOpH TOAIOTh pi3Hi nmoporosi 3HaueHHs1 HOMA-IR,
KUIBKiCTh TTOKa3HUKIB MC, iHAeKcH 1151 BUBHAUYEHHS a010-
MiHaJIbLHOTO OXUPiHHS (oKpyxkHicTh Taxii (WC), iHnekc
cniBBigHoIIeHH: Tajii Ta cteroH (WHR), innexc Hakonm-
yeHHs JininiB (LAP)), a TakoxX pi3Hi aJropuTMu OliHKHU
BicuepanbHoro xupy (Y3, KT, MPT, GioimnenaHnc). Lla
TeTepOreHHICTh BU3BHAYEHD € CYTTEBUM OOMEKEHHSIM JUISI
MPOBEACHHs MeTaaHai3iB Ta MOPiBHSIHHS pe3yJbTaTiB 10-
crimkens [13, 14, 30].

Dernomun memabdosiuHo 300p08020 ONCUPIHHA XAPAKTE-
pu3yeThbcs HasiBHiCcTIO miaBuieHoro IMT Tta/a6o minBu-
1IEHOI MacH XMPOBOI TKAHWHU TIPU BiICYTHOCTI KOMIIO-
HEHTiB MeTaboJjiiyHoro cuHapomy. HaykoBi nociimKkeHHs
BKa3yBaJIM Ha BiTHOCHO HU3bKUI PU3UK CEPIIEBO-CYINH-
HUX Ta raCTPOEHTEPOJIOTIUHUX YCKIaAHEHb Y L€l TPYIU.
VY mocrmimkenni T. He Ta in. (2024) [13] 6yno nmoka3aHo,
1o nauieHTy 3 M30 MaroTh pU3UK €pO3UBHOTO e30(ariry,
OJIM3bKUI 1O TAKOIO B OCi0 i3 HOPMaJbHOIO MAacolo TiJia
06e3 MeTaboJIiuHUX TopylieHb. Lle Bka3ye Ha Te, 110 caM
no co6i nigsuiieHuit IMT He € BU3HaYaIbHUM (PaKTOPOM
ypaxkeHHs CIM30Boi cTpaBoxomy. I[Ipore maHi iHIIMIX poOiT
JNEMOHCTPYIOTb, 1110 YacThHa ocib i3 M30 mae npuxoBaHi
MpOSBU MeTa0OIIYHOI IMChYHKIII (TiIBUILIEHUN piBeHb
JIETITUHY, 3HWKEHUIN aTuMOHEKTUH, 1T0YaTKOBa iHCYJIiHO-
PE3UCTEHTHICTD), 1110 MOXKE MPOSIBIISITUCS Y BULJISIII CYOKITi-
HiyHux cumntomiB 'EPX [31—-33]. Takum unHOM, (heHOTHTT
M30 He MOXHAa pO3IJIsiAaTH SIK TTOBHICTIO 310pOBMii, X0Ua
KJTiHI9HI IIPOSIBY MOXYTb OYTH MEHII BUPAKCHUMU.

Memaboniuno He300p06e 0MCUPIHHA: HAUBUWULL PUSUK
TEPX i epozusroeo ezogpacimy. MHO € HaiOinbII mmaTo-
JloriyHUM dheHoTunom. st Hboro XapakTepHa HasiBHICTh
OXMPIiHHS y TTIOENHAHHI 3 IHCYJIIHOPE3UCTeHTHICTIO, TUC-
JlinigeMi€ero, MiABUIIIEHUM apTepialbHUM TUCKOM, Tilep-
IJ1iKeMi€lo Ta BUCOKMM PiBHEM Ipo3anajbHUX IIUTOKiHiB.
Bbyno Bcranosneno, mo MHO aconiiioBaHuii i3 HaliBK-
111010 YaCTOTOIO0 €pO3UBHOIO e30(arity cepen ycix ¢peHo-
TUMiB oXxupinug [13—15]. ABropu nokazanu, mo MHO
Ma€e MaKCUMaJIbHUI piBeHb KUCI0THOI ekcrio3utlii (AET),
YacTillle CYITPOBOIXYEThCS 3HMXKeHHsIM PSPW-innekcy,
acollifoBaHU i3 Hee(heKTUBHOIO MOTOPUKOIO CTPABOXOIY
(IEM). Kpim Toro, npu MHO BCTaHOBJIIOIOTHCSI BUCOKI
3HaueHHs TNF-a, IL-6, nentuHy Ta HallHUXYE — aIUIIo-
HekTuHY. [lomibHi pe3ynbTaTv OyJaM OTpUMaHi B podoTax
T. He 1a in. (2025, 2024) [15, 16]. i mani cBigyarsb, 1o
MHO — ue deHoTuMn, iKWl Ma€ BUCOKHUIT MATOTEHETUY -
HUI TOTEeHLiall 010 PO3BUTKY TsXKoro nepediry 'EPX
Ta MOXJIMBUX YCKJIanHeHb (cTpaBoxin bapperra, ameHo-
KaplMHOMA).

Memaboniuno nezdopoea HopmanvHa maca mina: nPUXo-
sanuil paxmop pusuxy. Penorun MHHM € ogHuM i3 Haii-
OLIBII HEAOOLIIHEHUX Yy racTpoeHTepoJorii. BiH xapakre-
PU3YETHCS HOPMaJIbHUM ab0 Maitke HopMaibHUM IMT Ha
TJIi iHCYJIIHOPE3UCTeHTHOCTI, AUCIiIiAeMii, BACOKUX PiBHiB
TNF-o ta IL-6, a6qoMiHaJIbHOTO OXUPIiHHS 3 HU3bKUM

3araJIbHUM BiIcoTKoM xupy. Y mociimkenHi T. He Tta iH.
(2024) [13] 6yso BcTaHOBIIEHO, 110 TauieHTy 3 MHHM
MalOTh PU3UK €pO3UBHOrO e3odarity, o1u3bkuit 1o MHO,
i 3HauHO Buiumii, Hixx M30. Lle dbeHoTHM, SIKWiT 30BHI HE
BiIMmoBigae KJiHiYHUM ysiBeHHsIM po pusuk EPX, ane
Ma€ BUCOKUI piBeHb CUCTEMHOTO 3ananeHHs. [1omioHi Bu-
CHOBKM MiATBEPIKYIOTH POOOTU 3 METa0OJIYHUX KOTOPT-
HUX mociimkeHs [14]. MHHM — BaxumBuit ¢peHOTHUII,
OCKIJIBKM OT0 4acTO He BUSIBJISIIOTH MPU CTAaHIAPTHOMY
CKPMHIHTY.

CapkoneHiune oxcupinHs: HeOOCAIONCeHUTl heHomUN, WO
Modice enauseamu Ha momopuky cmpasoxody. CO posrisina-
€TBCS SIK MOTEHIIMHO 3HAYYIINH, ajie HeIOCTaTHHO BUBYE-
Huil ¢penotun y koHtekcti 'EPX. ¥V teopii ueit peHorun
Ma€ HaNOUIBIINK MOTEeHIiaX IJII MOpPYyIIeHbh MOTOPUKH,
npote pakTuyHux gaHux mono 3B’s13ky CO i TEPX myxe
Mano. B ornsmoBiii po6oti M. Masood Ta iH. (2023) [30]
3a3HavyeHo, 1110 CO noB’si3aHe 3 HaliBUILIMM PiBHEM CUCTEM -
HOTO 3arajieHHsI Ta 3HUXKEHHSIM TOHYCY IMIaIKOi MYCKYJIaTy-
pu. BcTaHoByeHo, 1110 MOETHAHHS HAIJTMIIKOBOI XXUPOBOT
Macu 3 edilIuTOM CKeJeTHOI M’130B0i TKAHUHU CYTTPOBO-
IKYETHCSI BUPAXKEHIIIIOI0 iHCYJIIHOPE3UCTEHTHICTIO Ta XPO-
HIYHUM 3amaJIeHHSIM HU3bKO1 iHTEHCUBHOCTI, 1110 CTBOPIOE
IepeayMOBH JIJIs MOPYILIEHHs aHTUPe(IIOKCHOro 6ap’epa.
BonHouac Ha chOTOIHI HE BCTAHOBJIEHO TIPSIMUX acollialliit
MiXX CapKOIEeHIYHUM OXMPiHHSIM i MTOKa3HUKaMU MOTO-
PUKH CTPAaBOXOJY, YaCTOTOIO TPAH3UTOPHMX peslaKcalliit
HMXXHBOTO CTPaBOXiTHOTO ciHKTepa, mapaMeTpaMu KUC-
JIOTHOI eKCITo3ul1Iil a00 yacToToro epo3uBHux popm 'EPX,
110 BU3HAYa€E 1eil PeHOTUIT K MepCreKTUBHUI HaTpsIM
MOAAIBIINX JOCTIIKEHb.

KAiHi4Hi ocob6AmnBocTi NEPX, epo3unBHi
TA HeepPOo3uBHI YOPMU Y NMALEHTIB
3 HOAAULLKOBOIO MOCOIO TiAQ

Kniniuawnit nepe6ir 'EPX y mamieHTIiB 3 HaIIMIIIKOBOIO
Macolo TiJla Ma€ HU3KY crelndiyHuX 0COOJUBOCTEM, 3y-
MOBJICHUX IMOETHAHHSIM MEXaHiYHUX, MeTabOJiYHUX, TOp-
MOHAJILHUX Ta HEMPOBETETATUBHUX MOPYIIEHb. Y TaKUX
XBOPUX YACTillle CITIOCTEPIraroThCs SIK TUIIOBI, TaK i aTUITOBI
cumnromu 'EPX, mpuyoMy iHTEHCHBHICTD i BUPaXKeHiCTh
CKapr HepilKo MepeBUIIYIOTh aHAIOTIUHI TOKAa3HUKHU Y Ma-
LIIEHTIB 3 HOpMaJIbHOIO Macoro Tina [13, 14].

3a cyyacHUMHU jaHnMH, miguieHuit IMT Ta abmomi-
HaJbHEe OXKMPiHHS aCOLiI0I0THCS 3 OiJbIIOI0 YaCTOTOIO Ta
TPUBAJIICTIO €Mi30/iB Teuii, perypritaiii, AucKkoMbopTy
abo 60110 3a TpyAMHOI0. MexaHiYHUIA KOMITOHEHT, 3Y-
MOBJIECHUI 301JIbIIEHHSM BHYTPIIIHLOUEPEBHOTO Ta BHY-
TPiTHBOIIUTYHKOBOT'O TUCKY, TPU3BOAMUTDH A0 YaCTillO-
ro BUHUKHEHHST TPAaH3UTOPHUX peJlakcalliii HUKHbOTO
CTpaBOXimHOTO ciHKTepa Ta 30i/bIIeHHST 00’ €MY IILTYH-
KOBOI'O BMICTYy, 11O CHpHUSIE TTOCUIIeHHIO pedatokey. Ta-
kM unHoM, cumnitomu 'EPX y maiieHTIB 3 oxXupiHHIM
€ HacCJIiIKOM He JIMIIe KUCIOTHOI arpecii, a i 3MilllaHux
pedIII0KCiB, SIKi YacTillle IPU3BOISITH 10 BUPAXKEHOTO JUC-
komdopty [13, 14, 16].

BaxnmBo minkpecnutu, mo KiaiHidHa KaptuHa [EPX
y Mali€HTIB 3 HAUIMIIIKOBOIO MAacOlo Tijla HePiJKO Bil3Ha-
Ya€eThCs 3HAYHOIO BapiabebHicTIo. YacTHA XBOpUX Ma€e
SICKpaBO BUpaXKeHi pedII0KCHI CUMIITOMU, IO KOPEJIIo-
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I0Th i3 TIOKa3HUKAMU MOTOPHUX TOPYILIEHb Ta KMCIOTHOT
€KCIO3MUllil, TOAi SIK iHIIa Tpyra HaBiTh 32 HASIBHOCTI €H/10-
CKOIIIYHO ITiATBEPIKEHUX €pO3iii MOXe Big3HAYaTH JIUIIIE
MiHiMaJIbHi cy0’eKTUBHI MposiBU. Taka nucoliaitisi 3yMOB-
JIeHa TIO€EAHAHHSIM 3HMXKEHOI BiCliepaJbHOI YYTJIMBOCTI,
HEeHpOMOAYJISILIMHUX 3MiH Ta afganTaliifHOro MOTEeHIliany
CJIM30BO1 000JI0HKU cTpaBoxody. Ilopsina i3 TUIIoBUMU Ta-
crpoe3odarealbHIMU CUMITOMAMHU Y MALLIEHTIB 3 HAIUIUIII-
KOBOIO MacoIo Tijla YacTillle peeECTPYIOTh aTUIOBI MPOSIBU,
BKJIIOUHO 3 XpOHIUHMM KaluieM, Iuc(hOoHi€l0, 00JILO0BUM
CUHAPOMOM Y BEPXHiil YaCTHHI XMBOTA, BiTUyTTIM KITyOKa
B ropJi, emizogaMu 3aayxu abo MOCHJIEHHSIM CUMIITOMIB
OpoHX000CTPYKIlii. BcTraHOBIIEHO, 1110 Y 11i€T KaTeropii XBo-
PUX YaCTOTa MO3aCTPABOXIAHMX MPOSIBIB MOXe OYTHU BUILIOIO
yepes MOo€eIHAHHS KUCJIOTHOTO Ta HEKUCIOTHOTO pediioK-
Cy, a TAaKOX MiABUILIEHOI peaKTUBHOCTI CJIM30BO1 O00JIOHKH
IUXaJdbHUX NUIsIXiB [ 13—15].

Oco6suBicTio KJiHiYHOTO TIepediry TEPX y manien-
TiB 3 HAJJIMILIKOBOIO MAacOIO TiJIa € TAKOX TEHACHIiS 10
pedpaKTepHOCTi CUMIITOMIB IO iHTiOITOPiB MPOTOHHOIL
nomnu (ITTIT). Lleit ¢peHOMEH MOSICHIOETHCS TUM, 11O Y
XBOPHX 3 OKUPiHHSIM YacTO IepeBaXkaloTh 3MilllaHi a0o ra-
30Bi pehIIOKCH, Y IMaTOreHe3i SKUX KUCIOTHUI KOMITOHEHT
Bilirpa€e MeHIII 3Ha4yIILy poJib. [0 TOro X BicLepaabHe 0K~
piHHSI Ta 3anayibHi MeTaboJIiYHi 3MiHU 3yMOBJTIOIOTH TTi/IBU -
1LIeHY YYTJIMBICTb CM30BOI Ta HEPOHAIbHY TUCHYHKILIIO,
110 TaKOXK MOCIa0II0€ BilMOBiAh Ha CTAaHOAPTHY Teparlito
II1I1. KutiHiyHi cnocTepekeHHsI TaKOX CBiT4aTh, 110 Talli-
€HTU 3 HAUIMIIIKOBOIO MACOIO Tijla YacTillle MOBiTOMJISIOTh
npo HiyHi cumntoMu ['EPX, 1110 TOpyIIyIOTH COH i MOXYTh
acoIIil0BaTUCS 3 MiABUIIIEHOIO YACTOTOIO artHoe cHY. loen-
HaHHSI HIYHOTO peduTloKCy ¥ erni3oniB 00CTPyKIIii quxaib-
HUX IUISIXiB CTBOPIOE NOAATKOBUIA pU3UK TpaBMaTU3allil
CJIM30BOI CTPABOXOY Ta cripusie (hOpMYBaHHIO EPO3UBHOTO
e3odarity [34, 35].

IlutaHHs CHiBBiZHOIIEHHS €pO3MBHOI pPedIIOKCHOI
xBopoOu (erosive reflux disease, ERD/epo3uBHuii e3oda-
riT) Ta Heepo3uBHOI popmu (non-erosive reflux disease,
NERD) y naiieHTiB i3 HaJUIMIITKOBOIO Macolo Tijia i 0Xu-
PiHHSM 3aJMIIAETbCS AUCKYCiliHUM. BinplricTh eminge-
MIOJIOTIYHUX POOIT MiATBEPIXKYE 3B’ SI30K HAAJIUIIKOBOI
MacH Tijia 3 MiBUIIIEHUM PU3UKOM SIK €pO3MBHOIO, TaK
i Heepo3uBHoro BapianTiB 'EPX, omHak cuia Tta xapak-
Tep LMX acollialliil BiIpi3HAIOTHCS 3aJIEXKHO Bil heHOTUTTY
OXKMPiHHS, TOKAa3HUKIB BiClIepaJbHOIO XXUPY Ta CYIIyTHiX
MeTaboJIiYHUX TOPYIIeHb. Y HU3I TOCHiIKXEeHb Mpoje-
MOHCTPOBAHO, 1110 HaIMipHa Maca Tijia € OiIbII HaTiiHUM
MPEIUKTOPOM €PO3UBHOTO YPaXKeHHSI CIM30BO1 000JIOHKH,
Togi 51K 3B’130K 3 NERD Mae MeHIII OoTHO3HAYHMI XapaK-
Tep i 3HAYHOIO MipOI0 MOIYIIOETHCS iIHITUMHU (haKTOpaMH,
BKJIFOUHO 3 MICUXOEMOLITHUM CTaHOM i BicllepaJibHOIO Ti-
nepuyyTaAuBicTIO [34].

Y npocneKTUBHOMY MYJIBTULIEHTPOBOMY JAOCJIiIKEeHHI,
sIKe BKJIIoyasio pi3Hi Bapiantu I'EPX, mokasaHo, 1110 Ham-
MipHa Maca Tijia Ta abIoMiHaJbHE OXMPiHHS ACOLIIOIOTHCS
SIK 3 epo3BHUM e3odaritoM, Tak i 3 NERD, ane cua 38°s13-
Ky OyJa BUIIIOIO came IJis epo3uBHOI ¢opmu [35]. Cxoxi
nmaHi HaBeneHo E. Savarino Ta iH. [34], HammmImkoBa Maca
TiJla BUSIBUJIACS He3aleXKHUM (akKTopoM pusuky sik ERD,
tak i NERD, ogHak BimHOIIIEHHS IIAHCIB IJISI €pO3UB-

HO1 ¢popMM OYJIO CTATUCTUIHO 3HAYHO OiNBIINM, HiX IJIS
NERD, 1110 aBTOpM iHTEPIIPETYIOTH SIK ITPOSIB 10303aJIEXKHOT
PO MeXaHIYHMX Ta MeTabOIIYHUX (PaKTOpiB Y (hOpMyBaHHI
CTPYKTYPHOTO ypaxk€HHSI CIM30BOi 000JTOHKU.

KiiouoBe 3HaueHHs y audepeHiiiallii epo3uBHUX Ta
Heepo3uBHUX GpopMm 'EPX y mamieHTiB 3 OXUPIiHHAM
HaTa€eTbCsl caMe BiCliepalbHOMY KOMIIOHEHTY XMPOBOI
TKaHuHU. Hu3ka poOiT mokasana, 1mo 00’emM abmoMiHaIb-
HOTO BiCIIepaJlbHOTO XUPY Ta CHiBBiIHOIIEHHS Biclle-
paJibHOI/MiAIKIpHOI XKUPOBOI TKAHUHU TiCHO OB’ sI3aHi
3 PU3UKOM epo3MBHOTO e30(arity He3anexHo Bim IMT.
V nocaimxkenni S.Y. Nam Ta iH. [36] 30inblIeHHS Bicie-
panbHOTO XUpy 3a nanumu KT acouitoBanocs 3 minBu-
LEHUM PU3MKOM €pO3UBHOrO €30(hariTy Ta CTpaBOXOLy
Bbappertra. [lomioHi pe3ynbrat orpuMani S. Ohashi ta iH.
(2021) [37], ki moKa3anu, 10 caMe BicliepajJbHe OXH-
piHH#, a He 3araapHuil IMT € KII090BUM He3aleXHUM
(bakTOpOM pU3UKY PO3BUTKY €pO3MBHOTO e30(darity B
0cib cepeaHbOro BiKy; aBTOPY HAroJoIIyIOTh, 1110 BUCOKA
IO BiClIepaibHOTO XHUPY aCOLII0OETHCS HacaMmIiepes
i3 epO3UBHUMHU, a He 3 Heepo3uBHUMU opmamu [EPX.
BonHouac icHYIOTh maHi, SIKi I€MOHCTPYIOTh BaroMy poJjib
LIEHTpaJbHOTO OXUpiHHA i B maTtoreHe3i NERD. V¥ po-
oori K.J. Kim Ta in. (2017) [35] ueHTpajibHe OXUPiHHS,
OlliHEHE 3a OKPYXHICTIO Tajlii Ta iHIIUMHU aHTPOITIOME-
TPUUYHUMU MMOKAZHUKAMU, BUSBUIIOCS HE3aJeXHUM (hak-
TopoM pu3uky came 1 NERD HaBith 3a BimcyTHOCTI
€HJOCKOITIYHUX €pOo3iii. ABTOPU MiHLIJIX BUCHOBKY, 1110
LIEHTpaJIbHe OXUPiHHS acouitoeTbesd 3 TEPX He nuire
yepe3 MexaHi3Mu (pOpMyBaHHS epo3iii, a it uepe3 3MiHy
YYTJMBOCTiI CTPABOXOAY A0 KMCJIOTHOTO pedroKcy Ta
MOPYIIEHHSI MOTOPUKU 6e3 000B’I3KOBOTO CTPYKTYPHOTO
MOIIKO/XEHHS CJIM30BO1 O00JIOHKHU.

i rTomoXeHHSI 9aCTKOBO ITiATBEPIKYIOTHCS TOCTIIKEH-
HSIMU, Y SIKMX TIPOBOJMJIN TIPSIME TOPIiBHSIHHSI XapaKTe-
PUCTUK OXHUPIiHHS B TpyIax Malli€HTIiB 3 epO3UBHUMMU Ta
Heepo3uBHUMU popmamu 'EPX. Y pob6orti R.A. Nurleili
Ta iH. (2019) [38] y mauieHTiB 3 epo3uBHOI0 hopmoto 'EPX
TMOKAa3HUKM TOBIIMHU BiClIepaJbHOTO XUPY OyJIU CTaTUC-
TUYHO BUILMMM MOPiBHSAHO 3 xBopuMHu Ha NERD, nmonpu
BimcyTHicTh pizHuwi B IMT. Taxki maHi cBimyaTh, 110 Biclie-
paJbHUI KOMITOHEHT OKUPIHHS MOXEe BiJirpaBaTh BU3HA-
YyaJIbHY poJib caMe B TpaHchopMallii Heepo3uBHOI (hOpMU B
€pO3MBHY, TOJI SIK 3arajibHa HaAMipHa Maca TiJla OiJIbIIIOI0
Mipolo BimoOpaxkae (OHOBUI PU3UK PehIIOKCHUX CUMII-
ToMiB. Ha okpemy yBary 3aciayroByloTh poOOTH, 1110 aHa-
JIi3yIOTh BIUIMB iHCYJIiIHOPE3UCTEHTHOCTI Ta KOMITOHEHTIB
MeTa0OoJIiYHOT0 CMHAPOMY Ha BiIMiHHOCTI MizK €pO3MBHOIO
Ta HEePO3UBHOIO (popMamu.

VY nocnimxenni L. Budiyani ta iH. (2017) [39] npone-
MoHcTpoBaHO BuIIi 3HaueHHI HOMA-IR y namieHris 3
epo3uBHOIO (popmoro nopiBHsIHO 3 NERD, npu nibomy pi3-
HU1IS 30epirajiacs Ticist Kopekliii 3a Bikom, crarTio Ta IMT.
IlokazaHo, 1110 MeTabOJiYHUII CUHAPOM 3arajoM acollilo-
eTbes 3 miaBuieHuM pusukoMm I'EPX, ane mani mono nude-
penuitoBanoro BBy Ha ERD ta NERD 3anumaroTtecs
HEOMHOPIMHUMU: Y YACTUHI pOOIT MeTabOIiIYHII CUHIPOM
BUSIBUBCS OiJIBII TICHO OB’ sI3aHUM i3 €pO3MBHOIO (hOPMOIO,
TOZI SIK iHIIi AEMOHCTPYIOTh 3iCTaBHi BiTHOILIEHHS 11IaHCIB
1711 000X BapiaHTIB.
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HoBgi Mmapkepu MeTaOOIYHIX TOPYIIEHb TAKOX TP -
BEPTAIOTh YBary B KOHTEKCTi audepeHiallii epo3MBHUX
Ta Heepo3uBHUX dopm. Tak, TpUIITiLEePUI-TIIOKO3ZHUNA
inaekc (TyG) y BeIMKOMY CKpUHIHTOBOMY TOCJiIKEHHI
BusBMBCcA NoB’g3aHuM K 3 EPX 3aranom, Tak i3 ERD,
MpU 1IbOMY Y ITiITPYIIOBOMY aHaJli3i 3B’S1I30K 3 €pPO3UBHOIO
dopmoro 0yB BupaxkeHimmM [40]. OgHak OiNbIIICTb TAKUX
po0OiT He BkIoYae okpemuii aHamiz NERD i3 ypaxyBan-
HsIM (DEHOTUITIB OXKUPIHHS, 1110 0OMEXYE MOXKIUBICTH
MPSIMOTO MOPiBHIHHS META00TIYHUX IIPODiTiB MiXX UMK
rpyrnamu.

Ocob6auBe Miclle MocigarTh TOCTiAKEHHS, 110 OLli-
HIOKOTh MeTaboJiuHi eHoTunu oxupinasa (M30, MHO,
MHHM, CO) y 3B’13Ky 3 pUBMKOM €pO3UBHOTIO e30(ariry.
VY perpocniektuBHOMY mociimkenHi T. He ta iH. BctaHoB-
JIEHO, 1110 came MeTaboJ1iuHo He3noposi peHotunu (MHO i
MHHM) acol1ito10TbCs 3 HABUIIIMUM PU3UKOM €PO3UBHOTO
e3odarity, Tozi sk M30 neMoHCTpy€e puU3UK, OJIM3bKUIL 10
TaKoTro B 0ci0 3 HopMayIbHOIO Macolo Tiia [13]. BonHoyac
i aBTopu He ITpoBoan okpemoro aHanizy NERD y koH-
TeKCTi (DEeHOTUITiB OXKUPIiHHS, 1110 CTBOPIOE CYTTEBY Ipora-
JIMHY: Ha CbOTOHI BiICYTHi y3roIKeHi JaHi 00 TOTo, Y1
BinpisHsieTbest yacrora NERD mMixk M30 ta MHO i yu €
Heepo3uBHaA (hopMa M’ SIKIIIMM IIPOSIBOM THUX K€ MeTa0oIiu-
HUX TOPYIIEHb, SIKi 32 TIEBHUX YMOB MOXYTb TTPU3BOIUTH
110 PO3BUTKY €PO3MBHOTO YPaXKeHHS.

VY GinbiiocTi KIiHiYHUX nocimkeHb namieHTis 3 FEPX
MOAUISIIOTh Ha TPYNHU 3 €PO3UBHOIO PeDIIOKCHOIO XBOPOOOIO
(ERD, erosive reflux disease/erosive esophagitis) Ta Heepo-
3uBHo10 opmoro (NERD, non-erosive reflux disease). ITo-
PiBHSIHHSI LIUX (DEHOTUITIB IEMOHCTPYE CYTTEBI BiIMiHHOCTI
3a CIEeKTpOM (paKTOpiB pU3MKY, 30KpeMa 11010 PO3MOIiTY
>KMPOBOI TKAHMHM, META0OJIIYHUX ITOPYILIeHb Ta BereTaTUB-
HO-TIOBEIiHKOBUX XapaKTEPUCTUK.

Y npocrneKTUBHOMY JOCiIXKeHHi . Arisoy Ta iH. (2023)
[41] 6yno oberexeHo 131 ocoly, cepen sakux y 105 maii-
eHTiB miaTBepaxeHo IEPX, a 26 ctaHOBMJIM KOHTPOJIbHY
rpyny. Cepen nauieHTiB 3 '[EPX epo3uBHa hopma Oysia Bu-
stBiIeHa y 68 oci6 (64,8 %), Tomi sk NERD — y 37 (35,2 %),
1110 BXe BigoOpaxkae TeHaeHIi10 10 Oinbinoi yactotu ERD
y TPYIIi 3 KIiHIYHO 3HauYymuM pedmokcoM. [1pu mpomy
cepenHi 3HaueHHs1 IMT Ta oKpyXXHOCTI TaJlii CTaTUCTUY -
HO He Binpisusnucsa Mix rpynamMmu ERD, NERD Tta koHT-
ponem (IMT mng ERD — (28,16 & 3,73) xr/m2, NERD —
(27,62 £ 5,76) kr/m?, koHTposib — (27,95 *+ 1,62) Kr/M?;
p = 0,819), 1110 migKpec o€ BaXIMBICTb HE TaK 3araJlbHOTO
OXUPiHHS, SIK Oro abloMiHaJIbHO-BiCLIEPaJIbHOTO KOM-
TIOHEHTA.

Haii6inein Bupaxkeni BigMiHHOCTI Mixk ERD Ta NERD
CTOCYBaJIMCSI caMe MOKAa3HUKIiB BiclepadbHOTO XUPY Ta
MOB’sI3aHUX i3 HUM aHTPOTIOMETPUUYHUX XapaKTePUCTUK.
3a JTaHMMU TOTO X JIOCTiIKEHHS, MeJliaHa TTOKa3HMUKa Bic-
LIepaJIbHOTO XUPY (32 OioiMIeNaHCHUM aHaJli30M) Y Ipyri
ERD cranosuna 11,5 (6—27) yMOBHMX ODUHULb, TOMI SIK Y
nauieHTiB 3 NERD — 9 (1-21), a B konTposi — 8 (3—18);
pizHui Mixk ERD ta NERD 0Oyna ctatTucTuyHo 3Havy-
momo (p = 0,001), sk i mixk ERD Ta xonTponem (p < 0,001).
Menianu 0e3:XKMpOBOi MacH Tijla Ta M’SI30BOi Macu TaKOX
oymu sutmuMu y rpyrni ERD (FFM 56,75 npotu 47,10 kr;
p = 0,048; m’130Ba maca 53,85 npotu 47,70 xr; p = 0,047),

110, IMOBipHO, BimoOpazkae IepeBakKaHHS YOJIOBIKIB Ta
0ci0 i3 OiTbIIOI0 3araIbHOIO MACOoIO TiJIa cepel] MaIliEHTIB 3
€pO3MBHUMM yPaKeHHSIMU CTpaBOXomy. Y Garatogakrop-
Hilf TOTiICTUYHIN perpecii came BicLiepaJIbHUI KUP Ta CTy-
ITiHb OXKUPiHHS 3aIUIIATNACS HE3aIeXKHUMU MPEeIUKTOpaMU
ERD, 3 BuCOKOI0 TiarHOCTUYHOIO IIIHHICTIO ITOPOTOBOIO
3HauYeHHs BiclepaJbHOTO XUpY > 8,5 (4yTiauBicTh 88 %,
crrenudivnicTs 51 %) [41].

i pe3yabTaThl y3roJKyloThCs 3 JTAaHUMHU iHIINUX POOiT, y
SIKUX BicliepajbHe oxXupiHHs, a He nuine IMT posrisinaers-
csl SIK KJTIOYOBaA JIeTepMiHaHTa epO3UBHOI (hopMu pedToK-
cHO1 xBopoOu. Y mociimkeHHsx S. Ohashi ta in. (2021) [37]
MOKa3aHo, 1110 caMe BicllepasibHe OXUPIiHHS (3a TUIOIIEI0
BicliepajbHOI XUpoBoi TKaHMHU 3a naHuMu KT) € He3a-
JIEXKHUM (DaKTOPOM PU3MKY PO3BUTKY pedIrroKc-e30¢arity
B 0Ci0 cepemHbOro BiKYy, TOMAi SIK CYOKyTaHHUU XUpP Ma€e
3HAYHO CJ1a0LINUI BIUIUB.

BonHouac € po6oTu, SIKi He JEMOHCTPYIOTb OJTHO-
3HayHUX BigMiHHOcTeil Mixk ERD ta NERD 3a mapame-
TpaMU BicliepaJIbHOTO XUpy. Tak, B iHAOHE3ilICbKOMY 10-
chaimxkeHHi R.A. Nurleili Ta iH. (2019) [38] He BusiBieHO
3HAYYIIOi Pi3HUIII B TOBIIMHI BiCIIepaTbHOTO XUPY MiX
rpynamu ERD ta NERD (p = 0,831), Xxoua BiciiepaJibHuUii
Kup 3anuiaBcs acouitioBanuM 3 'EPX 3aramom. Lle min-
KPEeCJII0E HEOHOPIIHICTh Pe3y/IbTaTiB Y Pi3HUX MOTYJISIIIISIX,
BiIMiHHOCTI 32 METOAMKAMU BUMipIOBaHHSI Ta KPUTEPISIMU
Io0OpYy MaIliE€HTIB.

3aciyroBye Ha OKpeMy yBary 3B’sS130K €pO3MBHUX ypa-
KeHb 3i CKJIATHOIO MeTab0IiYHOIO TUC(YHKIIIEIO, 30KpeMa
IHCYJIIHOPE3MCTEHTHICTIO Ta aTePOTEHHUMU 3pYILIEHHSIMU
ninigHoro npodimo. Y nocnimkenHi K.J. Kim Ta in. (2022)
[40] BuBuanu acouiauito iHaekcy TyG 3 TEPX ta ERD.
[MommupeHicTs eHnockoniuHo minTBepaxkeHoi 'EPX ctaHo-
Buiaa 5,8 %, a epo3uBHoi popmu — 0,8 %. 3i 3pocTaHHSIM
innekcy TyG 3a kBaptuisimu pusuk ['EPX 36inb1ryBaBcs
rpamieHTHO: BigHomeHHs maHciB w1t 'EPX cranosuio
2,48; 3,01 Ta 4,03 nns kBaptuiiB Q2, Q3 ta Q4 nopiBHSIHO
3 Q1. g ERD ueit rpagieHT 0yB 11e BupaxeHimum: OR
4,26; 4,84 Ta 7,39 BinmosinHo g Q2, Q3 ta Q4 (p < 0,001).
Y 6aratodakropHomy aHajizi TyG-iHaeKkc, 4oI0Biua cTaTh,
OXUPiHHS, KypiHHS Ta apTepiajbHa TillepTeH3isa Oy He-
3anexxHumu npeavkropamu siKk [EPX, tak i ERD, a cuna
acomianiii st ERD BusiBnnacg 6inpiioro, Hixk 1iag EPX
3arajiom.

LlixaBo, 1110 B IbOMY XX JOCJIiIXKEHHi MOKa3aHO: MpU
IIOBTOPHOMY OOCTEeXXEeHHi (IBi €eHIOCKOIIil Ta 1Ba BUMi-
proBanHs TyG) niasuineHHs inaekcy TyG y nauieHTiB 3
T'EPX Oy7n0 cTaTUCTUYHO 3HAYYIIO OUIBIINM, HiX Y KOH-
TPOJIbHIH Tpymi (MeniaHa 3pocia 3 9,3 10 9,7 y KOHTpoIIi;
p = 0,001), HaBiTh micys JdiKyBaabHOI Kopekilii. Lle mo3Bo-
nsie posrsinatu ERD sk eHOTHMII, TicHilIe TTOB’ A3aHU
i3 KyMYJISITUBHUM MeTabosiyHuUM cTpecoM, Hixk NERD
(puc. 1) [40].

Hu3ska nochiinkeHb CBiTUUTB, 1110 OKUPIHHA (32 MOKa3-
HUKaMM 00BOIy TaJlii 00 CHiBBiMHOIIIEHHS Taisl/CTerHa)
€ 3HaYylIUM (DaKTOPOM PU3UKY HaBIiTh 3a BiICYTHOCTI €H-
nockomivHux eposiil. Tak, y po6oti K.J. Kim ta in. (2017)
[35] O6yno mmoka3aHo, 110 HeHTpajJbHe OXUPIiHHS iCTOTHO
yacTime 3yctpivaeTses y rpyri NERD nopiBHsIHO 3i 3m0po-
BMM KOHTPOJIEM, a HOTO HASIBHICTh ACOLIIIOETHCS 3 TTiABUILIE-
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1. Posnogin kniHiyHux copm

Arisoy et al., 2023 [41]

131 105 s

obCcTexeHuIn FEPX

26
KOHTpoOnb

Cepep nauientis 3 FEPX:

ERD NERD
68 oci6 37 oci6 ERD NERD
64,8 % 35,2 %

2. BicuepanbHum xup

Gioimneaaxc, megiaHa [41]

3. TyG-iHaekc i pusuk ERD

OR npot Q1; Kim et al., 2022 [40]

Q2 OR 4,26

Q3

OR 4,84

Q4

OR7,39

KoHTpone

papieHT pusuky ERD: p<0,001

IMT He BigpiaHaBcs Mk ERD, NERD i konTponem: p=0,819

ERD vs NERD: p=0,001; ERD vs koxTponb: p<0,001 [

[ Mopir >8,5: yyTnuBsicTb 88 %, cneyundiyHictb 51% ]

Ans FEPX 3aranom OR: 2,48; 3,01;4,03 J

MetaGoniyHuii CTpec cunbHilue noe’s3aHuii came 3 ERD

IHTepnpertauis: ERD acouiloeTbes 3 BULLMM BicLiepanbHUM XUPOM i MeTaboniyHUM HaBaHTaXeHHsM; i3onboBaHuii IMT He € gocTaTHIM KpuTepieM cTpaTtudikaLii pusmky.

PucyHok 1 — KniHiko-meTa6onidHi mapkepu gughepeHLuiayii epo3nBHoi pegpritokcHoi xsopobu (ERD)
Ta Heepo3unsHoi pedpsitokcHoi xBopobu (NERD) y nauieHriB i3 FTEPX Ta HaAnMLLKOBOIO Macoro Tina.
Hxepeno: cknageHo aBropamu 3a gaHnmu [40, 41]

HUM pU3MKOM Heepo3uBHOI peduirokcHoi xBopobu. [1poTe
OLIBLIICTh IMX NOCITIIXKEHb He TU(epeHIIiIOe NalliEHTIB 3a
piBHEM HaJJIMIIIKOBOI MAcH TiJla JeTajJbHO (HaIpuKJiamd, 3a
CTYIEHEM OXMPiHHS, BicLiepaJbHUM/TIE4iHKOBUM XUPOM,
MACXII To1110), 1110 0OMEKY€E MOKIMBICTh IIPSIMOI €KCTpa-
MOJISILIT pe3yIbTaTiB Ha KOTOPTHY 3 BUPaKEHUM MeTa0oIiu-
HUM PEMOJIETIOBAaHHSIM.

NcuxoeMoLinHi T BereTatmeHi PO3AGAU
y NAUiEHTIB i3 racTpoe3odareaAbHOIO
pPePAIOKCHOK XBOPO6OIO
TA HOAAULLIKOBOIO MACOIO TiIAC

[IcuxoemolliliHi Ta BereTaTUBHI MOPYILIEHHS PO3TJIs-
IalOThCS CHOTOAHI SIK (PyHIAMEHTAJIbHI HeTepMiHAaHTU
kjiniuHoro ¢enorurny 'EPX, ocobanBo B yMoBax CcymyT-
HbOI HAJJIMIIKOBOI Macu TiJla. HakonuueHi 3a octaHHI
IeCATUIITTS maHi cBimuath, mo ['EPX BuxomnTs 3a Mexi
CYTO KHUCJIOTO3aJIEXKHOTO pO3jady Ta XapaKTEepU3YEThCS
CKJIAJTHOIO B3aEMO/II€I0 MiXX COMaTUYHUMU, HElipOBereTa-
TUBHUMMU Ta MCUXOEMOLIMHMMU MexaHi3MaMu. Hammumr-
KOBa Maca Tijia, 30KpemMa abaoMiHaJIbHMI Ta BicLiepaJbHUM
JKUPOBUIT KOMITOHEHT, MOAU(DIKY€E YyTIMBICTh CTPABOXOY,
BIUIMBA€E Ha MOTOPHY (DYHKIIiIO Ta 3MiHIOE peaKTUBHICTh
LIEHTPaJIbHOI HEPBOBOI CUCTEMH, 1110 CTBOPIOE TIEPETyMOBH
1711 hopMyBaHHS crielipiyHUX KJaiHiyHuX nposBiB [EPX
[9, 42, 43].

3pocTaHHS TICUXOEMOLIIITHOI HAMPYKEHOCTi, TPUBOX-
HUX Ta IeTPECUBHUX CUMIITOMIB y nawieHTiB 3 [EPX min-
TBEPIKEHO Y YMCICHHUX KJIIHIYHUX OOCTiKeHHSsIX. Bera-
HOBJIEHO, 1110 MOKAa3HUKU TPUBOI'M Ta IEMpecii 3a IIKajtaMu
HADS BiporigHo Bumi y mauieHnTiB i3 'EPX mopiBHSIHO
3 KOHTPOJIEM, MMPUYOMY 1X PiBEHb KOPEJIOE 3 TSKKICTIO
KJTIiHIYHMX MIPOSIBIB Ta CY0’€EKTUBHUM CIIPUIHATTSIM IIEYil.
IlcuxoeMolliliHi po3aaay 30i1bIIYIOTh IMOBIPHICTh PO3BUT-
Ky cumnromatudHoi 'EPX He3anexxHo Big 00’€KTUBHUX
MOKa3HWKIB KUCJIOTHOI eKkcro3ullii. BaxkiuBo Harosocu-
TH, 1110 Y MAlli€HTIB 3 OXKUPIHHIM IICUXOEMOLIiliHi MPOSIBU
HEPIIKO MOEMHYIOTHCS 31 3HUKEHOIO TOJIEPAHTHICTIO 10

COMATUYHUX BiIYYTTiB Ta IMiABUILEHOIO CXWJIbHICTIO 10
KaTacTpodizallii CMUMIITOMIB, 110 MOCUJIIOE CYO’ EKTUBHY
IHTEHCUBHICTh JucKoMpopTy [43].

IIcuxoemolliiiHi (pakTopu TiCHO B3aEMOMIIOTH i3 Be-
reTaTuBHOIO HepBoBoIo cucteMmoo (BHC), dopmyroun
enuHe natodisiosoriude noJje. BereratuBHa AUCQYHKIILS,
30KpeMa JOMiHyBaHHSI CUMIIATUYHOTO TOHYCY Ta 3HUXKEH-
HSI TapaCUMITaTUYHOT aKTUBHOCTI, BU3HAYAE MOPYIICHHS
MOTOPUKU CTPABOXO.Y, MiABUILIEHHS YaCTOTU TPAH3UTOP-
HUX po3ciablieHb HUXXHBOI'O CTPABOXiAHOrO CGiHKTE-
pa (TLESR) Ta 3HMXeHHSI €(DeKTMBHOCTI CTPaBOXiIHOTO
KitipeHcy. K mpomeMoHcTpoBaHO y podoti M. He ta iH.
(2022) [43], BapiabenbHicTb cepueBoro purmy (HRV), o
€ MapKepoM BereTaTUBHOI peryJsiiii, BipOrimHO 3HIKeHA
y nauieHTiB i3 FTEPX, a ctyniHb ii mopyliiieHHsI KOpesoe i3
BUPAKEHICTIO CUMIITOMIB.

OXUpiHHS TOTIMOJIIOE BETETATUBHI TTOPYIIEHHS, CTBO-
prolouu 6araTopiBHEeBY AUC(YHKILiIO, 110 BIUIMBAE SIK HA
nepudepnyHi, TaK i Ha LEHTPaJbHi MEXaHi3MU peTyJs-
1ii. Po6ora Zhang ta iH. (2021) npoaeMoHcTpyBaia, 1110
301IBbIIEHHS BicliepaabHOI XXMPOBOI TKAHMHU II0B’sI3aHe 3i
3HaYHUM 3HMWXKeHHIM HRV i mocuneHHsIM cuMnaTUKOTOHIT
(p < 0,001), o dopmye cripudaTIuBUil POH 151 BUHUK-
HeHHs1 TLESR ta ceHcopHOI rinepuyTanBOCTi CTpaBOXOY.
Takum 4yMHOM, y MALLEHTIB 3 OXXMPIiHHSM MCUXOEMOLIiHI
Ta HelpOBereTaTUBHI MEXaHi3MM He JIUIIE CITiBiCHYIOTb,
a i1 B3aEMHO TOTEHIIiI0I0Th OJWH OJHOTO, BIUIMBAIOUM Ha
nposiBu 'EPX HaBiTh 3a BiZCyTHOCTI 3HAYHOI KHUCJIOTHOI
€KCIO3ULIii.

Cucrematuunuii oryisin X. Zhang ta iH. (2021) [42] y3a-
TJILHIOE, 110 OXUPiIHHS (POPMYE TMiIBUILEHY YYTIUBICTh
CTpaBOXO1y M0 (Di3i0AOTiYHUX CTUMYIIIB, 1110 3yMOBIIIOE
BupaxkeHi KiiHiuHi npossu 'EPX nmpu HopManbHUX 110-
ka3Hukax pH-metpii. LIg Monenb 103BojsIE MPUITYCTUTH,
1o y nauieHTiB 3 oxupinaam 'EPX moxe BusBisiTuCS
SIK HEMPOCEHCOPHUIA po3Jiaf i3 3aJy4eHHSIM LIEHTPaJTbHUX
MeXaHi3MiB 00pOOKU 00JbOBUX CTUMYJIIB, IMTOPYILIEHHSIM
peryssiuii BHC ta ncuxoeMoltiitHoo AUCperyJisiii€eto.
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BucHoBKkMU

OTXe, TICMXOEMOILliiiHi Ta BereTaTMBHI MOPYILIEHHS
CTAHOBJISITH iHTErpaJibHy YaCTUHY KJIiHIiYHOro (peHOoTHu-
ny F'EPX npu HagnuinkoBiit maci tisna, a ix rmubuHa Tta
B3a€EMO/Iisl BU3HAYAIOTh TSIXKKiCTh CUMIITOMIB, BilIoOBiAb
Ha Tepariio Ta pu3MK XpoHizauii npouecy. [Ipore Hu3-
Ka acrMekTiB 3aJUIIAETCS HEJOCTATHBO AOCHIIKEHOIO,
BKJIIOUYAIOYY TTOPiBHSUTbHI XapaKTePUCTUKU LIMX MOPYIIEHb
mixx ERD ta NERD, BrutuB (peHotumniB oxupinas (M30,
MHO, MHHM, CO) Ha HelipoBereTaTUBHUI Ipodinb Ta
MOXKJIUBicTh BUKopuctaHHsgd HRV sk iHcTpyMeHTY cTpa-
Tudikauii pusuky pedppakrepHux ¢dopm I'EPX. Ilogann-
111 TOCIMXKEHHS Y 1IbOMY HaTpsIMi € TTepCTIEKTUBHUMM 3
OIJISITy HAa ONTUMi3allilo MepCoHaNi30BaHUX MiAXOIiB 10
JIIKyBaHHS.

Takum yHOM, aHaJIi3 YMCICHHUX JIiTepaTypPHUX JKEpeE
BKa3ye Ha TicHui 3B’s130K 'EPX Ta HammuimkoBoi macu
tina. [ns epexruBHoro BeneHHs xBopux 3 [EPX Ta metabo-
JIIYHUMU TTOPYIIEHHSIMM KJIiHILMCTY IMOTPiOHO BpaxoByBaTU
dopmy 'EPX (ERD uyu NERD) i, ocobauBo, ¢peHOTUIIN
oxupinag (M30, MHO, MHHM, CO). V¥ nepuuiit ya-
CTUHI JAHOTO OMIsSiAY OYJIO TaKOX MPOaHaIi30BaHO BILJIMB
TMCUXOEMOLIIHUX Ta BEreTaTUBHUX PO3JIadiB y MAIiEHTIB 3
T'EPX ta HagyuikoBoto Macorto Tia. [Hii naToreHeTHuyHi
CKJIQJIHUKU OYAyTh JETaJIbHO MTPOAaHaIi30BaHi y Ipyriii ya-
CTHHI LILOTO OIJISIY.

KondaikT inTepeciB. ABTOp 3asIBJIsSI€E PO BiICYTHICTh
OyIb-IKMX KOH(MIIKTIB iHTepeciB i B1acHUX (piHaHCOBUX
iHTEPECIB, SIKi MOXYTb OYTH BUTJIyMau€eHi SIK BIJIUB Ha pe-
3yJIbTaTh a00 PO3YMiHHS PYKOIIUCY.
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Gastroesophageal reflux disease and excess body weight:
current understanding of the mechanisms of development.
The role of metabolic phenotypes of obesity.

Part 1

Abstract. Gastroesophageal reflux disease (GERD) remains one
of the most prevalent chronic disorders of the upper gastrointestinal
tract, with a steadily increasing burden that parallels the worldwide
rise in excess body weight, obesity, and metabolic disturbances. Ac-
cumulating evidence indicates that the association between GERD
and obesity extends far beyond the traditional mechanical concept
of increased intra-abdominal pressure and is mediated by a com-
plex interplay of metabolic, inflammatory, hormonal, and motor
mechanisms. In recent years, growing attention has been directed
toward the concept of metabolic obesity phenotypes, which helps
explain the marked heterogeneity in GERD manifestations among
individuals with similar anthropometric characteristics. Analysis
of current literature demonstrates that metabolically unhealthy
obesity phenotypes and metabolically unhealthy normal weight
are associated with the highest risk of erosive esophagitis, increased
acid and mixed reflux exposure, impaired esophageal motility,

reduced esophageal clearance, and refractoriness to standard the-
rapy. A central role in GERD pathogenesis is attributed to visceral
adipose tissue acting as an active endocrine and immunometabolic
organ. Through insulin resistance, adipokine imbalance, chronic
low-grade inflammation, and altered hormonal regulation, visceral
fat contributes to disruption of the esophageal mucosal barrier
and progression toward erosive disease. Metabolic syndrome and
metabolic dysfunction-associated steatotic liver disease are increa-
singly recognized as independent modifiers of GERD severity and
clinical course, even after adjustment for body mass index. The
accumulated evidence supports a phenotype-oriented approach
to risk stratification and highlights the importance of personalized
diagnostic and therapeutic strategies in patients with GERD and
excess body weight.

Keywords: gastroesophageal reflux disease; obesity; metabolic phe-
notypes; visceral obesity; metabolic syndrome; insulin resistance
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YabaH M.I.", Llesyosa 3.1.2, anoHos B.B.?
T AHIMPONeTpoBCbKA OOAQCHA YHIBEPCAALHA HAYKOBQA BibAIOTEKQ
iM. lMepBoyYnTENiB CAOB STHCbKUX Knpuaa i Megoais, M. AHINpo, YkpaiHa
2 AY «dHctutyT ractpoeHTteponorii HAMH YkpaiHu», m. AHinpo, YkpaiHa
3 AHINPOBCHKNM ASPXKABHUA MEANYHY yHIBepcuTeT MO3 YkpaiHu, M. AHIMPO, YkpaiHa

Ycnixu 6partis Bep6oBux
Y MeAULMUHI, AiTepaTypi T MAASPCTBI

Pe3tome. Y cratti BUCBITIIEHO XUTTEBUI LLIISIX | NPOGHECiViHY [isnbHICTL TanaHoBuTyX 6paTis Bep6osux. Ctap-
i, Skie, 3arnodaTtkysaB MeAMYHY AVMHACTIIO, CTas akyLlepoMm-riHekornorom. 3emcbkuii nikap Ceprivi Bep6os,
ONUHWBLLMCL B eMirpadii, 38’830k 3 6aTbKIBLYUMHOK BigdyBas Yepes crioraan. Y apwxi BiH onybriikyBas CBOHO
MeMyapHy TPUJIOTito Npo AUTUHCTBO, MOJTIORICTL | 3PiNiCTb, NOEAHABLUM TanaHT fikapsi Ta NMCbMEHHUKa-Memya-
pucta. OnekcaHap Bepbos 3aknaB ocHoBM JliKyBasibHoro macaxy. Muxaiino Bep6os nposius cebe B XUBOMACI
Ta rpagiyi.

Knwo4oBi cno.a: 6patu Bep6osu: Skis, Ceprivi, OnexkcaHap | Miuxarino; 3eMcbkuii fiikap; MMCbMeHHUK-MeMya-

PUCT; akyLLep-riHeKOor; XyLOXHUK-rpacik; NiKyBasbHUi Macax

Bctyn

Kuurn-crioragu Ceprist Bep6oBa, HagpykoBani B [1a-
PYIXi, OTIMCYIOTh TUTIOBUIA IIUISIX JIiKapsi, SKUii OTUHUBCS B
emirparii. JlisHaBIIKCH PO BUIAHHS KHUTH TIpo KaTtepu-
HocJiaB MucbMeHHUKa Muxaiina [llarposa «['opon Ha Tpex
XOoJIMax», Halll eMIirpaHT 3aX0TiB ii oTpuMaTu. Take 6axaH-
HSI BUSIBUIOCST HE BUIAJIKOBUM, aJkKe OrO TUTUHCTBO Ta
IOHICTh MMHYJIM B MicTi Ha 6epesi IHinpa. Cepriit Bepoos

KarepuHocnaBcbKka KnacuyHa 40J10Bida riMmHasis
JlnctiBka no4atky XX ctonitrs

3aMpoIloHyBaB OOMiH: BiH BucjaB cBoto KHuUrY IllaTpoBy,
a Halll 3eMJIIK — oMy cBolo. Tak y mpuBaTHilt 6i0jioTe-
ui M. IllarpoBa onmuHuBcst ToMuK emirpanta C. Bepb6oBa
(1956). Y 2001 potii 3a Mapu3bK1M MEPIIOAPYKOM LI TBIp
MepeapyKyBaJio BUZaBHULTBO «/IHinmpokHura». Och Taka
MepeaicTopisl MOSIBU B HAILIOMY Kpal KHUTH JliKapsi-TIUCh-
MmeHHuKa Cepris Bep6osa.

MNoxoAXXeHHq

BuBuaroun ponyHy BepOoBux, My 3’sicyBaju, IO Cepel
HUX € IeKiJbKa IpeACcTaBHUKIB MeIMYHOI ITpodecii, xoua ii
rosioBa, ®punens (Penip) A6pamoBuy, OyB opuctoM. Ha-
OYBIIIM JOCTAaTHBHOTO JOCBiMYy, BiH CTaB IIPUCSKHUM ITOBipe-
HUM i IoYaB caMOCTiliHy IpakTuKy B Mocksi. Y «ExaTtepu-
HOCJIaBCKOM I0OMJICITHOM JIUCTKE» Bin 9 TpaBHs 1887 poky
HaIpyKOBAaHO CITMCOK IepeaIUIaTHUKIB i€l razetn. Cepen
Hux — Opunenb AbpamMoBrY (6aTbKO HAILIOTO Iepost), SIKUI
y 1904 p. npairosaB y KateprHociaBi 3aKOHOBYUTENIEM €B-
perChKOi BipH B IECTUKIACHOMY Ta YOTUPUKIIACHOMY MiCh-
Kux yunuinax (agpeca: OcTposkHa miolna, OyaIMHOK 3aka
CraHkeBrUYa — palioH HUHIITHBOI O0JIaepKaaMiHiCTpallii).
A 111e cepen nepeaIUIaTHUKIB ra3eTy 3HauuBcs Muxaiino
AbpamoBuu Bep06oB, BiporigHO, OSIIBKO Ieposl HAIIOTO
Hapucy. ®punenp Bep6oB Memkas 3 poauHoio B Kate-
puMHOCIaBi 3a agpecoro: Bynauls JluBapHa, 12. Henonanik
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MiCTUBCS IUBAPHUIA 3aBOJI, IKMI BUTOTOBJISIB i PEMOHTYBaB
CUJIBCBKOTOCTIONAPChKY TexHiKy. dpuaenb AOpamoBuY i3
IpyxuHo0 Majkoio («/aBraoBoio JOYKOIO» ) MaJId 11’ ITepO
CUHIB i IlloHaiiMeH1Ie ABoX 1o4oK (Mapito Ta Muny).

Mpo 9koea Bep6osa —
aKyLwepa-riHeKoAora

3amovaTKyBaB MeIMYHY IMHACTiIO B ponnHi BepooBux
crapumit cuH AkiB (1871—1930). Jlikapem ctaB y 1895 p.
3rinHo 3 «Pociiickkumu mMenuuHuMu cnvckamu» Ha 1910
i 1916 poku SIxiB mpaioBaB acucteHTOM [ToBMBaIbLHOTO
iHcTuTyTy B CankT-IleTepOypa3i. Lleit 3akian OyB cTBOpeHUI
cratytoMm iMmnieparopa [lasna B 1797 poui 3a iHiuiaTuBu Ta
Ha KolTu iMnepaTpulli Mapii ®@enopiBHuU. Y ioro cTBo-
peHHi OpaB y4yacTh OCHOBOTIOJIOKHUK POCIICBKOTO aKy-
1epcTBa, Jikap-eHuukiaonenuct Hectop MakcumoBuy
AmOomuk-MakcumMoBurY, poaoMm i3 cena Benpuk [agsiib-
Koro noBiTy ITonraBchkoi rydepHii. LlikaBo, 110 TIceBIO-
HiM AMOOIMK 3 TaTUHCHKOI O3HAYa€ «CKaxXu ABivi» (60
npi3Buliie i Mo 6aTbKoBi 30iratorbest). [licast cmeprti Mapii
®enopiBau immniepatrop Mukoina I 3po6uB IToBuBanbHMIA
IHCTUTYT Aep>KaBHUM, TOOTO iMITepaTopchKrM. OMiKyHKOIO
(moneunTenbkow) crana Benvka KHaruHs Onena [laBiiBHa
(cectpa napst Muxonu I). 3 1918 poky 1ie HayKoBO-H0CTi-
HUI iHCTUTYT aKyIlIepcTBa, TIHEKOJIOTI1 Ta perpOAYKTOIOTiT
imeHi [imutpa OckapoBuya OTTa.

IIpamtoroun akyiiepoMm-rinekonorom, Axis @pune-
JneBud (PegopoBUY) HaMaraBcsl yIOCKOHAIUTH HadaHHS
MEIMYHOI JOTIOMOTHY IOPOIiIIAM IpH Imojorax. Tak, y
1912 poui BiH po3po0uUB crieliaJbHUI YepeBHUI OaHIaxX
(Tmi3Hille Ha3BaHUI1 1OTO iIMEHEeM ) IS IPUCKOPEHHS IT0JI0-
riB y mepioa BUTHaHHsI. 3a KOHIIETIIIIEIO aBTOPA, 1ist OUHTa
3aCHOBaHA Ha 3aKOHIi NePUCTAILTUYHUX PyXiB MaTKu. Ha-
KJlamaHHsI OumHTa BepOoBa mpoBommiaocs mpu BTOPUHHIN
cJ1abKOCTi POAOBUX CUJI i pO3TSATHEHHI haciiit i M’sI3iB ue-
peBHOI cTiHKU. [1poTrmoxa3zaHHIMU 10 10TO 3aCTOCYBaHHS
Oysiv Baiu ceplisl, 3aXBOPIOBAHHSI HUPOK, 3arp0o3a pPO3pUBY
MaTKH, HEBIAIOBIAHICTh PO3MipiB Ta3a i mona. HuHi 6uHT
BepOoBa He BUKOPUCTOBYETHCS Y 3B’SI3KY 31 3HAUHOIO KiJTb-
KiCTIO YCKJIaJHEHb i HAsSIBHICTIO OibIll €(DeKTUBHUX METO-
niB nikyBaHHs. JlokTop Meauniuau S1.MD. Bep6oB — aBTOp
KHUTU «MaTKa XeHIIUHbI U €e paboTa BO BpeMs pOIOB»
(Mocksa — Jleninrpan, 1924. 204 c.). BiH MaB uuH HaABip-
Horo pagHuka. [Tomep y 1930 poui, noxosauuit Ha HoBo-
niBouyomy LBUHTapi B [1eTepOypa3i.

3emcbkum Aikap Oaekcin Bep6os
Hacrynnuii i3 6partiB Bep6oBux, Onekciit ®punene-
Bu4 (®enoposuy), Hapoauscs B 1873 poui B [1aBnorpani.
VY 1893 p. 3akinuuB KatepuHocaaBcbKy riMHA3i10, Y CIIUCKY
BUITYCKHUKIB IIbOTO HABYAJIBHOTO 3aKJIany BiH irypye sk
Aba-E3zexienb [1]. 28 BepecHst 1893 poky 10HaK BCTYNUB Ha
MenuuHU (hakyabTeT XapKiBChbKOTO yHiBepcuTeTy. ¥ 1898
pOILli, Iic/s 3aKiHYEeHHi BUIILY, CTaB JiKapeM, cIeriaidy-
BaBCs 3 BHYTPIIIIHIX Ta OYHUX XBOp00. 3rimHo 3 «Pociiichku-
MM MEIUYHUMU criuckami» y 1910, 1916 pokax mparioBas
3eMCbKMM JiKapem y cenax Camose, Tuianka boOpos-
cbKoro 1oBiTy BopoHesbkoi ryoepHii. Came Tyau 10 HbOTO
npuiznus fioro 6pat Camyin (Cepriit) mig yac HaBYaHHS B
rimHuasii. [Tomep Onexciit Bep6os micist 1924 poky.

Morunna slkoBa Bep6oBa Ha HoBogiBo4yomy uBUHTapi

AHinposi noporn. CaitnvHa kiHya XIX ctonirts

Aikap i memyapuct Ceprin Bep6os

Tperiit i3 6pariB, Camyin (Cepriit), HapoaUBCs 28 KOBT-
Hs 1883 poky B [1aBnorpamni. [lepBuHHY OCBiTY BiH 3100YB
y KarepuHocnaBcbKiii KitacuuHii rimHa3ii. CBoi BpaskeHHS
PO OWTSIYi Ta IOHALIBKI pOKM, HAaBYaHHS B TiMHAa3ii BiH KO-
JIOPUTHO TIeperoBiB y cBoiil KHu3i «[1o [IHernpy yepes mopo-
I'», sika Buiiiia B Iapuxi B 1956 pori. KHukka HamicaHa
KMBOIO XyIOXHBOIO MOBOIO. ¥ Hilf 0araTo LiHHUX IS HAC
neraneit. Kpim riMmHa3ucTiB, TaM BUBeIeHO 0Opa3 Myapo-
ro, 10CBiueHoro joiMaHa. KHuXKa HarmoBHEHa onucaMu
npupoau, MicueBumu jJereHnamu. OToBiab TMHAMIUHA,
YUTAETHCS HA OIHOMY MOJIUXY.

3i cnoranis Jikapst Binomo, 1o B TpaBHi 1903 p. BiH
OTpUMAaB JBa aTecTaTu: Ha 3piTiCTh (3 OLliIHKaMU «100pe»
i «BiIMiHHO») 1 KOHAYIT (3 OLIIHKOIO «TpH» 3a MOBEHIHKY).
Kpim Toro, 6yi0 BKazaHoO, 1110 [iIMHA3UCT MiA0ypIOBaB YUYHiB
He BiIIOBiZaTH Ha ypOKax pocCiiichbKoi MOBH, 3a IO AiCTaB
24 romunu Kapuepy. Cepriii Bep6oB yxke 3piioro JTIOIMHOIO
sICKpaBO OIMCAaB CBOI TOMIIIIHI TPUBOXHI MouyTTs. Bimcun-
JKyBaTH B Kaplepi oMy J0BeI0oCsS TPU BUXITHUX HI 1O
BiciM roauH. OcobIMBUX CKIAIHOIIIB 1€ HE BUKJIUKAJIO:
«IlliKaBa KHUTA, MEHIO HE MEHIII SIK 3 T’ SITH KOTJIEeT 3i cMay-
HUM XJIIOOM i (DpyKTaMu, CONOAKMIT COH Ha MapTi MixXK TUM».
HenpuemHoro crana jauiie 3ycTpid 3 yauTeaeM MaTeMaTUKKI
MaHbKOBCHKMM. [IMHA3UCT NIpUranas, sIK el y9uTelb 1o-
KapaB ioro (Ha To yac neplloKIacHUKa) 3a IUTIYi IyCTO-
i (B3UMKY O€IIKeTyBaB ITil Yac I'py B CHIXKKH).
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C. BEPEOB

O AHEIPY

YEPE3 IOPOI'
0 IHENPY
YEPE3 MOPOI'HA

13 BOCTOMUHAHUI

TAPMK
1956

C. BEPBOB
C. BEPBOB

AOAH,
[TYTHU W TPOIIbI

HA BPAYEBHOM
[IOCTY
B 3EMCTBE

H3 BOCHOMHHAHHA (KJIVB 3AUITATHBIX HHTEJUIHTEHTOB)

HAPRE

1961 TAPHIK

O6knapuHku kuur C. Bep6oBsa «[1o [lHenpy Yepe3 noporu» (Mapwx, 1956; «QHinpokHura», 2001),
«Ha Bpa4e6Hom nocty B 3emctBe» ([Mapunx, 1961), «Jlrogu, nytu un tponbi» (Mapux, 1970)

Cepriii ny>xe XBUJIIOBaBCS, SIK IMTOCTaBJISTHCS PidHi 10
iloro gBoOX arecrtariB. Maloum TakKuii KOHIYIT, BiH Mir He
MOTpPanUTU A0 YUCJA CTYACHTIB YHiBEpCUTETY. AJle BCe
BUIIIIIO JOCUTH CITOKiliHO. baTtbko Ceprist BUpilmnB 3Bep-
HYTHUCS 10 CBOTO JaBHbOTO ToBapuina Muxaiiia Aiekce-
€HKa, IKUI BUSIBUBCS OMiKYHOM HaBUYaJIbHOTO OKPYTY (pa-
Hillle mpaioBaB peKTOpoM XapKiBCbKOTO YHiBEPCUTETY).
Bin i BnanHasB yce.

Hacrpiii y BurmyckHuKa riMHa3sii cTaB ITiIHECEHUM: Bil-
YYTTs CBOOOIM, TOTOBHICTh MOJIOJIOI CUJIM OJaTH KUTTEBI
nepetkoau. [lonepeay Ha HbOTO YeKaja pPOMaHTUYHA I10-
13nKa 3 Apy3ssMu o Hinpy cepea BEIUYHUX AHITPOBUX
MOPOTiB.

IBa crapmux 6patu Ceprist Oynu jnikapssmu. HaresHe,
3a ixHiM npukiagoM i Cepriit BUpilIUB 3100yTH MEAUYHY
ocBity. FOHak cTaB CTynIeHTOM MEIUYHOTO (DaKyJIbTETY
XapkiBcbkoro yHiBepcutery. Moro cTyneHTChKi poku
30iraucs B yaci 3 Ilepiroio pocilicbKOI0 PeBOIIOLIIEI0
1905—1907 pokiB. Pa3om i3 n1py3siMu BiH OyB OXOTUIEHUI
peBoOILINHUM HacTpoeM. Ha apyromy Kypci HaBUYaH-
HsI, KOJI He OyJ10o 3aHsTh B yHiBepcuTeTi, Cepriii Bepoos
npaioBaB y KarepuHocnaBchKiii T'yOepHCBKill 3eMCbKiit
JIIKapHi y BiImiJIeHHiI BHYTPIIIHIX XBOpOO Ha mocami mo-
MiYHMKA JIiKapsl.

e Oyoyum CTymeHTOM, BiH OAPYKUBCSI — 8 YepBHSI
1906 poky B KaTepuHociaBi, Ipo 110 CBiTYUTH 3aIuC Y
MeTpuuHiil KHu3i. Mloro nepiuolo npyxuHoio crana OneHa
ConomoniBHa petinep (01.12.1887) — nouka KaTepuHO-
cnaBchbKkoro mianuHa CojloMoOHa Ta ioro apykuHu Mapii
Ayepb6ax (y niBoursi). OneHa Hapoguiach y XapKoBi Ta,
MOXJIMBO, MeIlIKaja TaM, KOJIM 3yCTpijacs 3i CTyIeHTOM
XapkiBcekoro yHiBepcurety Cepriem Bepoosum. /liBunHa
LiKaBUJIACsl CTOMATOJIOTIEIO i TTpalfioBaia «3yoOHUM JliKapem»
(BimOMO 3 JOKYMEHTIB IPU peecTpallii LI100y).

¥ tpaBHi 1909 p. 1oHaK ycniniHO 3aKiHUMB BUIIMIA Ha-
BYAJIBHUIA 3aKJjaj i ToyaB CBOM MpodeciiiHy AisIbHICTh
3eMCBhKUM JikapeM y ceii CocHiBKa BoabchKOTO MOBITY
CapartoBcbkoi ryoepHii. [Tepini Kpoky mo4YaTKiBIIsI BUSIBU -
JIUCS CKJIAMHUMU. MeIMYHOro nepcoHajly He BUcTavaso,
nobyToBi yMmoBU — HemockoHani. Ha Toit yac ryGepHiio
noniuin Ha 120 JIiKapChbKUX AiTBHUIb, TEPUTOPist KOXKHOI
caraja npuban3Ho 700 KBagpaTHUX BePCT i3 HACEICHHIM

22 tucsadi xuteniB. Tomi X moyazacs emigeMis ckapia-
tuHU. CBill TOCBIiA JIIKYBaHHS ILi€1 XBOPOOU Ta BUKOPU-
CTaHHS MPOTUCKAPJIATUHO3HOI BAKIUIMHU MEIUK OMKMCaB
y cTaTTsxX [2].

3rooM MOJIOAUI MEIMK IEePEHIIIOB MPAIIOBaTH B CEJIO
IBaniBKy banamoBcekoro nosity. I1po moyaTok JikapchbKoi
NiSTBHOCTI BiH KOJIOPUTHO PO3MOBiB Y cBOil KHM3i «Ha Bpa-
4eGHOM IOCTY B 3eMCTBe», BUAaHiil y ITapuxki B 1961 porii.

3 mouatkoM Ilepiroi cBiTOBOI BiiiHM HAIll TepOIi ITIIIIOB
Ha ¢poHT. Crieply CIy>KMB CTapIlUM JIiKapeM y KaBaJiep-
rapacbkomy moiky. Ilicis KoHTy3ii He Mir 13IuTHU Bepxu,
TOMY HOTO TTepeBeJIU 10 MOJILOBOI0 rOCITiTaIO, Mi3Hillle Ae-
MoOGLTI3yBan. Y 1916 p. BiH yKe Ipallioe JlikapeM-crelia-
sicrom [TokpoBcebkoi o61HY B [TetepOypai. 3a nesikuii uac
MenuKa 3HOBY MPU3BaJIM 10 apMii, aje Bxke 10 YepBoHoOI,
y 53 IIpuKOpIOHHY IMBi3il0, SIKa BXOIMIA IO CKIIaTy apMil
Muxaiina Tyxauescbkoro. [1ig yac 6oitoBux Aiit mmix Bapiua-
BOIO 1IsI IMBi3isl MOTpanuia B OTOUYEHHS MOJbChKUX BIIChK.
Bupsatncs 3 Bopoxkoro Kinblisg BepooBy Bmaiocst pa3om 3
ko3auuMm nojikom las. KOHaky nuBoMm Baanocsi YHUKHYTH
TMOJIOHY 1 TIEPETHYTH TOJIbChKO-HIMEIIbKUIT KOPIOH.

Cepriii Bepoop onunuBcst B HimeuunHi. Y bepJiHi Bu-
PIIINB yIOCKOHAIUTHU XipypTidHy MalCTepHICTDb. YTIPOIOBK
20 pokiB mpaltoBaB aCUCTEHTOM Y npodecopa Jleononbaa
Kacnepa it omHOYacHO 3aiiMaBCs MPUBATHOIO MPAKTUKOIO
sIK Jlikap-yposor. ¥ 1920 pokax HallloMy Irepoo BAaJIOCs
MPOCIyXaTu i BUCOKO OLIHUTH JIEKIIil BiTOMUX MEIUKIB,
ski ipuixanu 3 Pocii no HiMmeuunHu, 3o0kpema Mukonaun
Bypnenka, Onekcannpa boromonbliist, Jimutpa I[TaeTHhOBa
Ta iHmux [3].

Cepen nauieHTiB Ceprist Bepboa Oynu Bimomi mocrari.
Hanpuknan, xonumiHiii retbman YKpainu I1asio Ckopo-
MafChKUiA, SKUi1 MEITKaB 3 ponuHO0 Y BaH3ee — 3axinHOMy
nepenmicti bepaina. 3 HUM MeaUK MO3HAMOMMBCS 1€ i
yac [lepioi cBiTOBOI BiliHU.

VY 1935 poui menuk nepeixas no [lapuxa, e npojao-
BXXUB 3aliMaTHCsI IPUBATHOIO MPaKTUKO10. BiH OpaB yyacTh
y poOOTi TOBapUCTBa POCIMCHKUX JiKapiB iM. MeyHUKOBA.
YV 1939—1940 pokax unTaB JieKllii Ha 3arajlbHOAOCTYITHUX
Kypcax MeIMYHUX 3HaHb. Po3mmpuiocs iloro 3HaitoMcTBO

OyJ10 3HAaYHO Oinblne, HiX y HiMeuunHi.
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Cepen 10r0 IMAli€HTIB BUPi3HSIBCS BUAATHUM KOMITO-
3utop i aupureHT Onekcannp KoctsHruHosuy [azyHoB
(1865—1936). Cepriit Bep6os mucas: «Tsxeno 60JIbHOIA,
OH COXPaHSIJI TOJIHYIO SICHOCTh MBICJIA U OCOOEHHO, BOBCE
HE CBOMCTBEHHYIO OOBIYHO TaKUM OOJIbHBIM, OECIIEYHOCTh
u nobponyiue. Jlaneko 3ameanmii MoYeuHbli CKJIepo3 ¢
OOJIBIIMM KOJIMYECTBOM MOYEBHMHBI B KPOBU O3HAYaJl IO
TOMY BpEMEHU KOHEUHYIO CTaIHIO TOJITOTO IIOYEIHOTO 3200~
JIEBAHUSI C HEU30EXKHBIM (haTaTbHBIM UCXOJIOM B HENATIEKOM
OymyiieM. bojibHO, 0MHAKO, HE TOJIBKO COXPaHSLI YIOB-
JIETBOPUTEJIBHOE O0I1Iee COCTOSTHUE, HO, HACTPOCHHbII OTITH -
MUCTUYHO, He JOKYYaJl Bpauy BOMPOCaMU O CBOeli OOJIe3HU 1
OXOTHO OecenoBaj Ha TeMBI, OTHIOIb He MEIUIIMHCKIEe» [4].

Jly1eBHi CTOCYHKHM CKJIAJIMCS MixX JIiKapeM i OeTecolo,
TyYMOPUCTKOI0, Tepekiagaukoio Hamiero Teddi (Hamis
OnekcanapiBHa JloxBulibka). XKiHKa Jto0uiIa BUCTyHaTH
nepen mMyOJIiKolo i BUpa3HO YMTATU CBOI TBOPM, HE3BaxKa-
IOUM Ha HEe3aJ0BIbHUI CTaH CBOTO 3I0POB’sI.

Ceprito Bep6oBy noBenocs JIikyBaTH it Benukoro IBaHa
bynina B octanHi poku xutts. Jlikap nucas: «CienoBano
JIMIIb BUAETDb, C KAKMM HEMTPUCTYITHBIM BbIpaxKeHUEM M1
JIeXas 3TOT aKaJaeMUK, jJaypeaT HobGeneBckoil mpeMun,
B HEOOJIBIION, 3aMyIlIeHHO KOMHaTe, 000rpeBaBIIeiics
MNPUMUTUBHON MEYKOI, HA HEMPUOPAHHOM IMOCTENH B 3a-
HOIIIEHHOM ITaJIbTO M Imanke». [Ipu mpomy BiH 30epiraB
BJIACTUBY MIOMY «I'€HEePabCKyl0 MaHEPY TOBOPUTD, UCKITIO-
YaIOIIYIO BCAKYIO MHTUMHOCTD» [3].

Cepen nali€eHTiB HaIIOTO 3eMJIsIKa OyJIu i pOCiiiChKi
eMirpaHTH IePIIoi XBUJIi: JiTepaTypHUil KpUTHUK i moeT Cep-
riit MakoBCBbKUIA, MmiaHicT i KoMno3utop Bonogumup IMob
Ta iHIlli BUJATHI MOCTATI.

Hawm nHeBimomo, mo critkano Ceprist BepboBa min gac
Jpyroi cBiTOBOI BiiiHU. AJie nost iioro apyxuHu OneHu
BUSIBUJIACS TpariuHotwo. B odilliitHoMy 3anuTi, 1TaToBaHOMY
22 yepBHs 1957 p., BKazaHO: 32 JaHUMU PEECTPALLIHHOTO
ceprudikaty Werboff Helena, 17 nunust 1942 poky BoHa
notparnwia 3 bepniny (HiMeuyunHa) 1o KOHIIEHTpaliitHO-
ro Tabopy Jpanci (Drancy) min ITapuxkem. ¥ 1941—1944
poxax Iie OyJI0 MicIle TUMYacOBOTO ITepeOyBaHHS iHTep-
HOBaHUX Mapu3bKux €BpeiB. Y 1976 poiii Bigkpuro MeMo-
pian nenoprauii B IpaHci. 3BinTy XiHKY JeMOPTyBaiu 10
KOHIIeHTpauiliHoro Tabopy cMepti Aymsiil ([Toabia). Sk
cBimuuth Journal Officiel lois et decrets Big 15 ceprrs 2002
POKY, GpaHIy3bKOIO BiIaIo0 OMIllifHO BCTAHOBJIEHO, 110
BoHa nomepJa 28 BepecHs 1942 poky B KOHIITabopi AymiBilg
(Monbiura), a He 23 BepecHs 1942 poky B Hpanci (CeHa).
VY camiii ITonbii KoHITabip crioyaTky HazuBaiu «OCBeH-
LIUM», aJIe HUHI BUKOPUCTOBYETHCS JIMIIIE Ha3Ba «AYIIBill»,
11100 TIPOBECTU MaKCUMAJIbHO YiTKE pO3MEXYBaHHS MixX
HAILIMCTCHKUM KOHIITA00POM i JaBHIM MOJbCHKUM MiCTOM.

Y noBoenHwuit yac Cepriit Bep6oB ponoBKyBaB rnucatu
memyapu. Tak, y cBoili TpeTiit KHU3i crioraniB «JIxoau, myTu
U TpoIibl», BuaaHit y 1970 poui B [Tapuxi, moaBuXXHUK
PO3MOBIB PO XUTTS CEMU iHTEJIreHTIiB — iXHi XXUTTEBI
IUISIXYA TTOYMHAIMCS TI0-Pi3HOMY, ajie BCi BOHH Yy 3B’ 513Ky 3
HerepeadayeHUMU 0O0CTaBUHAMU OTMHUJIMCS 32 MEXaMU
oarpkiBiuHU, y [1apuxi. Cebe BiH BUBIB B 00pa3i Onekcis
CemeHoBnua HikynuinmHa — nikapsi-nucbMeHHUKa. [Tpu-
MipHUMK ILIi€i KHUTU nocaimHuk Mukona YabaH oTpuman 3
ABcTpatii Bill CBOro 3HaitoMoro.

HokymeHT npo nepemiwjeHHss Oneun Bep6osoi
3 bepniny go tabopy Apatci 17 nunHsa 1942 poky

®parmeHT Journal Officiel lois et decrets
(15 cepnHs 2002 poky, c. 1388) npo cmepTb
Onenun Bep6osoi (LLipevigep) y KoHYTabopi AyLuBil
28 BepecHs1 1942 poky

Moruna Ceprisi (Camyina) Bep6oBa
i ioro gpyroi apyxwuHu Cogpii bopucisHmn
Ha ysuHtapi CeHT-XeHeB eB-ge-bya nig Mapvxem
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TTomep Cepriit Bep6oBy 1976 potii, Tak i He TT06GauMBIITN
Ginbie 6arbKiBIIMHY. [ToxoBaHMiT HA pociiicbKOMY KJia-
nopuili B Cent-2Kenes’eB-ne-bya nin [apmxkem, B ogHiit
MoTWIII 3 ApyToto aApyxkuHoio Codieto bopuciBHoio (1894—
1970). Ockinbku C. BepboB OyB mic/isi HAPOKEHHST 3ape-
€CTPOBaHUI y CMHAro3i, a moxoBaHuit y ®paHiiii mix mpa-
BOCJIaBHUM XPECTOM, MOHA MPUITYCTUTH, IO CBOTO Yacy
BiH BUXPECTHUBCS 3 iymai3mMy B IIpaBOCIIaBHY Bipy. Y itoro
JKUTTI, SIK i B 0araTbOX HaIllMX CITiBBITYM3HUKIB, MOJIOAICTh
i 3piJIicTh MpUMIaIM Ha MePios PEBOIOLIMHNX IIEPEBOPOTIB
i coliaibHUX MOTPsICiHb. MM BIOSIYHI, 1110 CBili 3B’SI30K 3
0aThbKiBIIMHOIO BiH BiguyBaB uepes3 croraau. Pesyabrarom
1IOTO CTaJjIa CBOEPiIHA MEMYapHa TPUJIOTis TIPO AUTUHCTBO,
MOJIONICTb i 3piicTh. Tak B 0fHii 0c00i MoeaHATMCS TATAHT
JIiKaps i TMChbMEHHUKA-MeMYyapucTa.

OAekcaHAp Bep6os —
3CGCHOBHUK AiKYBCIAbHOFO MOCQOXY

Onexkcanap ®@enoposuy (Ppuneneuy) Beopos (1891—
1977) — vetBeptuii cun dpunens Abpamosnya. FOHak
BcTynuB 10 [leTepOyp3bKOro yHiBepcUTETY, ajle 3a y4yacThb
Y CTYIEHTCHKMX MIiTMHTax OyB BUKJIIOUeHUI Oe3 IpaBa Imo-
JATBIIOr0 HAaBYaHHSI B iHIIOMY POCIiiCbKOMY BHUIIIOMY Ha-
BUaJIbHOMY 3akJjafi. Ile He 3ynmuHuI0 IoHaKa: BiH YCHIIIHO
BctynuB y [lapusbkuii MenMuHUI YHIBEpCUTET i 3aKiHUNUB
itoro. ¥ 1914 poui BukoHyBaB 000B’s13ku Xipypra Katepu-
HOCJIaBCbKOT 36MCBKOI1 JIiKapHi. I3 cepIiHs Toro k poKy cTaB
OpPAMHATOPOM BiliICBKOBOI'O TOCITITaJIIO Ti€1 caMoi JIiKapHi.
VYV 1915—1916 pokax npamioBaB y Mocksi [5].

Matouu 6axkaHHs 3100YTH BUIILY MeIUYHY OCBiTY B Po-
cii, BcTynuB 10 POCTOBCHKOIro MEAMYHOIO iHCTUTYTY, SIKUI
3akiHuuB y 1920 p. 3aBigyBaB opTONEeAMYHNUM BiIiJIEHHSIM
Kagkasbkoro i PocToBcbKoro eBakorocmitaiiB. 3 OHAIBKUX

3acHoBHUK 1liKyBanbHOro macaxy
OnekcaHpap Bep6os

POKIiB LiKaBUBCS (DYHKIIOHAIBHUMU METOIAMMU JIIKyBaHHS
nepesioMiB KicTok. Y 1927 p. iioro obpasiu 3aBigyBayeM Ka-
(denpu opronenii Incturyry dizuunoi ocsitu im. I1.D. Jle-
cradra. ¥ 1935 p. BueHMIi KepyBaB 0i0XiMiqHOIO 1abopaTo-
pieto JleHiHrpanachbKoro iHCTUTYTY (izioTeparii. ¥ 1937 p.
OTpUMaB 3BaHHS KaHAuAaTa MeIUUYHUX HayK. [ToJKoBHUK
MEIUYHOI CayX0u, oprornen i TpaBmarojor OnekcaHap
BepOoB cTaB HayKOBMM KEepiBHMKOM BiliICBKOBUX CaHATO-
piiB Kpumy. 3m00yB HayKOBUIi CTYIiHb TIOKTOpa MEIUYHUX
Hayk. OcTaHHi poKM XUTT MPpoBiB y KncioBonceky [6].

Onexcanap Bep6os — aBTop nmonan 100 HayKoBMX
IpaLb 3 BiZHOBIIOBATbHOI (i3ioTeparii Ta Macaxy. Moro
royioBHa Tipaiisi «OCHOBU JIiKyBaJIbHOTO Macaxy» BUTPU-
Masia yMciieHHi BumaHHs. MaxiBlli KOPUCTYIOTbCS HElO i B
Hallr Jac.

Muxanao Bep6os — Mmaasp i rpadik

Muxaiino Bep6oB HaponuBcst 21 ciunst 1900 poky B Ka-
TepuHocaaBi. Y 1919—1920 pokax mpaliltoBaB Ha LIKipsiHiit
(abpui. 3rogom ciayxusy Uepsoniit Apwmii. [Ticas nemo6i-
Jizanii B 1921 p. BCTYNUB 10 MOCKOBCBKOTO 3aKJaay BUIIIOI
ocBiTH «Bullli XynoXHbO-TEXHIUHI MaliCTepHi». 3rogoM Iie-
pesiBcst 1o JIeninrpany it y 1925 p. 3akiHuns HaBuanHs1. Moro
JIATIOMHOIO po0OTOIO cTaiv KapTuHa «[Ipauku» Ta Maio-
Hok «[TokpiBesbHUK». MaiicTep TBOPUB y Pi3HUX CTUJISIX, aJie
0COOJIMBO OMY BIABAJIUCS IIOPTPETH i1 Tieiizaxi. 3i cBoiMu
TPY3IMUA-MUTIISIMU OpaB y9acTh Y YNCIIEHHUX BUCTABKaX.

Muxaiino @enoposud nomep 11 ceprnus 1980 poky y
Jeninrpazi Ha BiciMuecsT nepriomy potti xxuttst. Moro TBo-
Y 3HAXOIATHCS B My3esIX i MPUBATHUX KOJIEKIIisiX y Pocii Ta
32 KOPJOHOM.

Otxe, ponHa BepOoBux qocsiria yCmiXiB SIK Y MeIUIIN-
Hi, TaK i B MUCTELTBI, JaBIIY TMCbMEHHUKA i XyTOXKHUKA.

Xusonuceus i rpaghik Muxavino Bep6os
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* % %

Cepen meaukiB Bep6oBux Ham TpanuBcs Boaomumup
SIxoBuu Bep6os (1886 p.H.). Jlikapem ctaBy 1912 p. 3a «Po-
CIACBKMM MEIMYHKMM CITUCKOM» Ha 1916 pik BiH MpalloBaB
MOJIOIIINM JiikapeM 6 CrbipChbKOTO CTPiJIEIIBKOTO MOJIKY
B ypouuiui HoBokuiBcbke [Ipuamypcbkoro BilicbKOBOTo
OKpYTY.

3HaHa TakoxX ImoctaTh Muxaiiina Oyekcanaposuda Bep-
6oBa (1896—1996), sikuii BuBYaB npaBo B [1eTporpancbKoMy
yHiBepcuTeTi, a xxuBonuc — y Bimomoro [.}O. Pemnina B Aka-
nemii muctenTB. Muxaiino Bep6oB 3100yB ciaBy 3HAaHOTO
noptpeTucta. ¥ 1924 poui mutelib eMirpyBaB 10 ®paHirii,
a B 1933 p. nepeixas no CIIIA.

BiporimHux BimomocTeii 1Ipo 3B 430K IUX MOCTATeH 3
npeacTaBHUKAMU JTOCIiIXEHOro HaMu poay BepOGoBux
MOKM 1110 He BUSIBJIEHO.

Ilonska. ABTOpU 1Ii€l CTaTTi BUCIOBIIOIOTh BASYHICTh

Kpae3HaBleBi Onekcanapy Boyoky 3a momatkoBy iHdop-
Malito npo pin Bep6oBux i HaJaHi CBITJIMHMU.
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Success of the Verbov brothers
in medicine, literature and painting

Abstract. The article presents the life path and professional activi-
ties of the talented Verbov brothers. The elder one, Yakiv, founded
a medical dynasty, became an obstetrician-gynecologist. Zemstvo
doctor Serhii Verbov, having found himself in emigration, felt his
connection with homeland through memories. In Paris, he pub-
lished his memoir trilogy about childhood, youth and maturity,

combining the talent of a doctor and a memoirist. Oleksander Ver-
bov laid the foundations of the therapeutic massage. Mykhailo Ver-
bov showed himself in painting and graphics.

Keywords: Verbov brothers: Yakiv, Serhii, Oleksandr and Mykhai-
lo; zemstvo doctor; memoirist; obstetrician-gynecologist; graphic
artist; therapeutic massage
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