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Yu. L. Poliukhovych, A. Ye. Demkovych

CYTOKINE CHANGES IN PERIODONTITIS AND UNDER THE CONDITIONS OF USING DIFFERENT TYPES OF
REMOVABLE PROSTHETIC BASES

Ivan Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine, Ternopil, Ukraine

The study of the mechanisms of the development of inflammatory processes in periodontal tissues remains relevant due to the high
prevalence of this pathology, its unfavorable prognosis, as well as the limited effectiveness of treatment and prevention.

The aim of the work — to investigate changes in cytokine status in experimental bacterial-immune periodontitis and under the conditions
of using acrylic and nylon prosthetic bases.

Materials and methods. Experimental bacterial-immune periodontitis in animals was induced by injecting a mixture of microorganisms
suspended in egg protein into the periodontal tissue. By the 30" day, the blood serum was then collected for subsequent analysis, and the levels
of interleukin-1 beta (IL-1p), interleukin-6 (IL-6), and interleukin-10 (IL-10) were determined using the solid-phase enzyme immunoassay
method.

Results and discussion. Modelled bacterial-immune inflammation on the 30" day of the study, which was characterized by the most
pronounced clinical manifestations of periodontitis, there was a reactive increase in the level of pro-inflammatory cytokines in the blood serum
and a decrease in the level of the anti-inflammatory cytokine. Fixation of prosthetic bases made of different types of plastics under conditions
of experimental periodontitis contributed to an increase of the inflammatory process in the periodontum. This was manifested by an increase
in the level of pro-inflammatory cytokines, as well as a decrease in the concentration of anti-inflammatory interleukin-10 in blood serum.

Conclusion. An increase of IL-1p and IL-6 and a decrease of IL-10 when using acrylic bases, in comparison with nylon, indicates a
smaller negative impact of nylon plastic on the development and course of inflammation in periodontal tissues.

Keywords: periodontitis, removable prosthetics, base of prosthesis, cytokines, immune system.

YIK 616.311.2/.314.17-002-022.7:612.017.2:612.017.1:616.314-77

10. L. IToaoxoBuy, A. €. JlemkoBHY

3MIHHU ITOKA3HUKIB IUTOKIHOBOI'O CTATYCY P MAPOJJTOHTHUTI TA 3A YMOB BUKOPUCTAHHSI
PI3HUX THUIIIB BA3ZUCIB 3HIMHUX MPOTE3HUX KOHCTPYKIIMI

Teproninbcokuil HayionanbHutl Meouunull yuieepcumem imeni 1. A. T'opbauescokoco Minicmepcmea oxoponu 300pog’st Ykpainu, Tepro-
ninw, Yxkpaina

CrarTs IpHUCBSYEHA BUBUYCHHIO OCOONHMBOCTEH IpO3amaibHUX 1 MPOTH3AaNAIbHUX LMTOKIHIB IIiJ| YaC PO3BUTKY EKCIEPHMEHTAIBHOIO
OakTepialbHO-IMyHHOTO NMApoOAOHTHTY y Oumux 1ypiB. st mporo Oynm mposeneHi mpocmimpkenus piHiB LJI-1P, 1JI-6, IJI-10 y cuposarmi
kpoBi Ha 30-Ty 100y eKCIEpHMEHTY, B TPOIECi 3alaleHHs B TKAHMHAX MApOJOHTA, i 32 BUKOPUCTAHHS Pi3HHX THIIB 0a3uCiB 3HIMHHX
npote3iB. OTpuMaHi aHi 103BOJSIIOTH NependaunTy nepedir GakTepiabHO-IMyHHOTO MAPOJOHTUTY i OLIHUTH BIUIUB 3HIMHHUX OPTOIEIHY-
HHX KOHCTPYKIiH Ha PO3BHUTOK 3amaibHoro mpouecy. 30inmpments Bmicty 1JI-1B ta 1JI-6 ta 3menmenns Bmicty 1JI-10 y cupoarni kposi
Y pa3i BUKOPHCTaHHS aKpHJIOBUX 0a3KCiB, OPIBHSAHO 3 HEHIOHOBUMH, CBITYUTH PO MEHIIHIT HETaTHBHUI BIUTHB HEHIOHOBOI IITACTMACH Ha
PO3BHUTOK i epeOir 3anaibHUX MPOLECIB Y MAPOJOHTAIBHIX TKAHUHAX.

Kitro40Bi ci10Ba: mapooHTHUT, 3HIMHE IPOTE3yBaHHs, 6a3uc NPOTe3y, IUTOKIHM, IMyHHA CHCTEMA.

Introduction of treatment and prevention [1]. The study of changes in

The study of the mechanisms of the development of
inflammatory processes in periodontal tissues remains
relevant due to the high prevalence of this pathology, its
unfavorable prognosis, as well as the limited effectiveness

© Yu. L. Poliukhovych, A. Ye. Demkovych, 2025

CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.

immune processes and regulation of cytokine status when
using full or partial removable dentures in periodontitis
can help identify important links that lead to damage to the
structures of the periodontal complex and the formation
of inflammation of varying intensity and duration [2; 3].
Currently, it is recognized that the key role in the immune
response is played by the innate immune system, which
is not only a means of anti-infective protection, but also
a universal effector that responds to signals about the

ISSN 2226-2008 OJIECBEKMI MEJVMUHUM JKYPHAJI Ne 3 (194) 2025 9
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disturbance of the internal balance of the body and is a
determining factor in the development of immune and
inflammatory reactions [4].

Cytokines play a key role in the development and
maintenance of the inflammatory process. Thanks to pro-
inflammatory cytokines and chemokines, intact monocytes,
granulocytes and lymphocytes are attracted to the site of
inflammation [5]. The cytokine network is a complex
self-regulating mechanism in which the activity of some
components is controlled and balanced by others [6]. Some
cytokines have effector properties capable of causing
destructive changes in tissues [7]. It is known that any
imbalance in the cytokine network, caused by various
factors, can complicate the course of the disease, change its
character, and introduce new features into its pathogenesis
[8]. Prognostically significant cytokines have been
determined, the levels of which allow predicting the course
of bacterial-immune periodontitis and assessing the impact
of removable prosthetics on the inflammatory process in
the tissues of the periodontal complex [9].

To date, the cytokine system includes more than 300
polypeptide substances. The best studied cytokines of the
immune system, which are secreted during the imple-
mentation of mechanisms of general and local immunity,
showing activity even at very low concentrations. These
molecules can be considered as mediators of inflammatory
reactions, which also perform endocrine, paracrine and
autocrine regulatory functions [10].

Interleukins are of greatest clinical and immunological
interest. According to their mechanism of action, these poly-
peptides can be conditionally divided into several groups:
inflammatory (inducing an inflammatory response), anti-
inflammatory (limiting the development of an inflamma-
tory response), and regulators that have their own effector
functions, such as cytotoxic and antiviral effects [11].

The aim of the work — to investigate changes in cyto-
kine status in experimental bacterial-immune periodontitis
and under the conditions of using acrylic and nylon pros-
thetic bases.

Material and methods

The study was carried out on clinically healthy white
rats weighing 150-200 g, kept under vivarium conditions
in compliance with sanitary standards and Good Laboratory
Practice (GLP). All procedures adhered to the guidelines of
the “European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes” (Strasbourg, 1986), as well as the “General
Ethical Principles of Animal Experimentation” (Kyiv,
2001).

The experimental animals were randomly selected
and divided into four groups: Group I consisted of intact
control animals (n = 10); Group II included animals with
experimental periodontitis on the 30" day of the study
(n = 8); Group III included animals with experimental
periodontitis on the 30" day of the study and with acrylic
bases (n = 8); Group IV included animals with experimental
periodontitis on the 30" day of the study and with nylon
bases (n = 8).

Dental prostheses were made according to established
methods: acrylic bases by thermal polymerization from

10

polymethacrylate material “Villacryl H Plus” (Zhermack,
Poland) [12], and nylon bases — from thermoplastic
material “Vertex ThermoSens” (Vertex, Netherlands) by
pressing method under pressure [13]. Orthopedic structures
were designed so as not to cover the occlusal surfaces of
the teeth and were simultaneously fixed on both central
incisors of the lower jaw.

Experimental bacterial-immune periodontitis  in
the test animals was induced by injecting a mixture
of microorganisms suspended in egg protein into the
periodontal tissue. To boost the immune response, a
simultaneous injection of complete Freund’s adjuvant was
administered into the rat’s paw. This procedure was repeated
onthe 14" day ofthe experiment to reinforce the efficiency of
inducing and chronicling periodontitis of bacterial-immune
origin [14]. By the 30™ day, the experimental animals were
euthanized via exsanguination under thiopental anesthesia.
Blood serum was then collected for subsequent analysis,
and the levels of interleukin-1 beta (IL-1P), interleukin-6
(IL-6), and interleukin-10 (IL-10) were determined using
the solid-phase enzyme immunoassay method, employing
a RayBio Rat Cytokine Antibody Array reagent kit
(RayBiotech, Norcross, USA). The concentrations of
IL-1B, IL-6, and IL-10 were expressed in ng/l.

The Commission on Bioethics of I. Horbachevsky
Ternopil National Medical University confirmed that no
violations of moral and ethical standards were found during
the research (Protocol No. 76 dated January 15, 2024).

The results were analyzed using non-parametric
statistical methods in the STATISTICA 10.0 software
(StatSoft, USA). The significance of the differences between
independent quantitative variables with a normal distribution
was assessed using the Mann-Whitney U test [15].

Results and discussion

As a result of the research, it was established that the
formation of the inflammatory process in the periodontal
complex, which included the period from the 1* to the 30"
day of experimental observation, was accompanied by a
significant increase in blood serum (1.96 folds; p<0.001) of
interleukin-1 relative to the intact group of rats (Table 1).

In studies using acrylic bases of removable prostheses
in experimental periodontitis on the 30" day, there was
also an increase in the content of interleukin-1f in blood
serum compared to the intact group of animals — 3.39 folds
(p<0.001). It is worth noting that when compared with
a group of rats with bacterial-immune periodontitis in
the same period without prosthetics, it was established
that the above indicators increased 1.73 folds (p<0.001),
this indicates that their use contributed to the increase of
inflammatory process in periodontal tissues (Fig. 1).

Fixation of the bases of prostheses made of nylon plastic
in the experiment led to an increase in pro-inflammatory
IL-1B in the blood serum of animals 2.57 folds (p<0.001),
compared to the group of control rats. Compared to animals
with bacterial-immune inflammation of the periodontium
on the 30" day of the experiment without prosthetics, the
studied indicator was 1.32 folds higher (p<0.01). It should
be noted that the level of this interleukin in the serum was
1.32 folds lower (p<0.01) compared to the group of animals
with acrylic prosthetic bases.
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Table 1
Changes in cytokine indicators in blood serum of white rats with bacterial-immune periodontitis
and under the condition of fixation of prosthetic bases (M+m)
Research conditions and indicators Study duration | Number IL-1B, ng/l IL-6, ng/l IL-10, ng/1
(days) of rats
Control (intact) group — 10 6.63+0.47 10.81+0.63 20.93+0.64
. 12.97+0.51 14.34+0.58 12.52+0.43
No prosthetics 30 8 p,<0.001 p,<0.01 £,<0.001
22.47+0.69
. . . 20.80+0.62 6.67+0.28
Animals with Acrylic base 30 8 p,<0.001; . .
experimental bacterial- p1 <0.001 p,<0.001; p,<0.001 | p,<0.001; p,<0.001
immune periodontitis
P L7050 80 16.99+0.31 9.64+0.50
Nylon base 30 8 p=u Al p,<0.001; p,<0.01; | p,<0.001; p,<0.01;
P,<0.0L; ' p,<0.001 " p<0.01
p.<0.01 Py=Y Py=Y-

Note. p, — statistical significance of differences with an intact group of animals; p, — statistical significance of differences with the
group of animals with bacterial-immune periodontitis on the 30" day without prosthetics; p, — statistical significance of differences with
a group of animals with bacterial-immune periodontitis on the 30™ day with acrylic bases.

350

H Control

3004

2504

@ Periodontitis 30 days
without prostheses

2004

150+

100+

50+

O Periodontitis 30th day with
an acrylic base

O Periodontitis 30th day with a
nylon base

IL-6

IL-1p

Fig. 1. Changes in the content of pro-inflammatory cytokines in the blood of animals under the conditions
of the development of bacterial-immune periodontitis and the use of prosthetic bases (in % of control)

Note. * — statistical significance of differences with the intact group of animals (p<0.001); m — statistical significance of differences
with the intact group of animals (p<0.01); # — statistical significance of differences with the group of animals with bacterial-immune
periodontitis on the 30" day without prosthetics (p<0.001); ® — statistical significance of differences with the group of animals with
bacterial-immune periodontitis on the 30" day without using bases (p<0.01); ° — statistical significance of differences with the group
of animals with bacterial-immune periodontitis on the 30" day using acrylic bases (p<0.01); A — statistical significance of differences
with the group of animals with bacterial-immune periodontitis on the 30" day using acrylic bases (p<0.001).

Analyzing changes in the content of IL-6 in blood
serum, it should be noted that its level also increased
significantly in the experimental group on the 30" day of
the development of inflammation in periodontal tissues —
1.33 folds (p<0.01) against the control (Table 1).

In the study of interleukin-6 after the use of an acrylic
base in the condition of bacterial-immune periodontitis, an
increase in its level was established in comparison with the
control group and animals with an inflammatory process
on the 30" day of the experiment: 1.92 folds (p<0.001) and
1.45 folds (p<0.001), respectively.

A similar tendency to increase the level of IL-6 was
recorded in the blood serum of rats with nylon bases of
removable prostheses and periodontitis. The concentration of
this cytokine exceeded the control values 1.57 folds (p<0.001).
Compared to data on the 30" day without prostheses, the level
of interleukin-6 was 1.19 folds higher (p<0.01).

It should also be noted that the results of the study
showed that the level of IL-6 in the experimental group
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with periodontitis and prosthetics with nylon bases was
significantly lower 1.22 folds (p<0.001) compared to the
group with inflammation and acrylic structures (Fig. 1).

As for changes in the level of the anti-inflammatory
cytokine IL-10, its concentration in the blood serum of
animals under the conditions of the simulated inflammatory
process changed in the opposite direction. It should be
noted that this indicator on the 30" day was reliably lower
than the data of the intact group of rats 1.67 folds (p<0.001)
(Table 1), which is evidence of the active development
and course of the inflammatory process in the periodontal
tissues during this period.

Analyzing the obtained indicators of anti-inflammatory
interleukin, it is necessary to pay attention to its decrease
under the condition of prosthetics with acrylic bases in
periodontitis in the experiment. IL-10 content in blood
serum was 3.14 folds lower than that of intact animals
(p<0.001), and 1.88 folds (p<0.001) of the group with
bacterial-immune periodontitis on the 30" day.
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The anti-inflammatory interleukin-10 content also
decreased in animals with used nylon bases of prostheses.
The influence of this type of plastic on the course and
development of inflammation in this model of the
pathological process is confirmed by a decrease in the level
of IL-10 in blood serum (2.17 folds; p<0.001), compared to
the control group.

It should be noted that during the fixation of nylon
prostheses, during the development of this inflammatory
process, there was a 1.30-fold decrease in anti-inflammatory
cytokine indicators (p<0.01), compared to such data of
animals with bacterial-immune periodontitis on the 30" day
of the experiment, with no prosthetics, which indicates an
increase in the manifestations of the inflammatory process
in the periodontal tissues. When comparing the indicators
of anti-inflammatory interleukin against the background
of prosthetics with different types of bases of removable
structures, it should be noted that the level of interleukin-10
was significantly higher under the condition of using nylon
plastic, namely 1.45 folds (p<0.01) compared to the data in
rats with acrylic bases (Fig. 2).

A decrease in the level of anti-inflammatory cytokines
and an increase in the level of pro-inflammatory cyto-

kines in the blood serum of experimental animals led to
an imbalance in their ratio (IL-1f / IL-10). Comparison of
this ratio showed that it was 3.28 folds higher (p<0.001)
in rats with simulated experimental bacterial-immune
periodontitis on the 30" day, compared to the control
group (Table 2).

As a result of changes in the number of pro- and anti-
inflammatory interleukins in the blood serum of animals
against the background of the use of acrylic bases in simu-
lated inflammation in the periodontium, there was a signifi-
cant shift in their ratio (IL-1p / IL-10). Statistical process-
ing of the results showed that this ratio was significantly
higher (10.63 folds; p<0.001) compared to control animals
(Fig. 3). The experimental study also showed that when
acrylic structures were fixed, the ratio of pro- and anti-
inflammatory interleukins significantly increased, com-
pared to the group of animals with periodontitis on the 30"
day of the experiment (3.2 folds; p<0.001).

Enzyme immunoassays also revealed a significant
difference between IL-1p / IL-10 ratios in animals with
nylon prostheses compared to animals with acrylic
prostheses. When using nylon plastic, this indicator was
1.91 folds lower (p<0.001).

H Control

B Periodontitis 30 days

P

without prostheses

7]
“
“
“
“
“
“
“
“
“

O Periodontitis 30th day with
an acrylic base

O Periodontitis 30th day with
a nylon base

IL-10

Fig. 2. Changes in the content of interleukin-10 in the blood of animals under the conditions of the development
of bacterial-immune periodontitis and the use of prosthetic bases (in % of control)

Note. * — statistical significance of differences with the intact group of animals (p<0.001); # — statistical significance of differences
with the group of animals with bacterial-immune periodontitis on the 30" day without using bases (p<0.001); ® — statistical significance
of differences with the group of animals with bacterial-immune periodontitis on the 30" day without using bases (p<0.01); ° — statistical
significance of differences with the group of animals with bacterial-immune periodontitis on the 30" day using acrylic bases (p<0.01).

Table 2

Changes in the ratio of pro-inflammatory and anti-inflammatory cytokines in the blood of experimental animals
with experimental bacterial-immune periodontitis and under the condition of fixation of prosthetic bases (M+m)

Research conditions and indicators Study duration Number of IL-1p / IL-10
(days) rats

Control (intact) group — 10 0.32+0.02

. 1.05+0.06

No prosthetics 30 8 p,<0.001

Animals with experimental Acrylic base 30 8 3'40%0'16
L . . p,<0.001; p,<0.001

bacterial-immune periodontitis . 2

1.78+0.06
Nylon base 30 8 p,<0.001; p,<0.001;

p,<0.001

Note. p, — statistical significance of differences with an intact group of animals; p, — statistical significance of differences with the
group of animals with bacterial-immune periodontitis on the 30" day without prosthetics; p, — statistical significance of differences with
a group of animals with bacterial-immune periodontitis on the 30" day with acrylic bases.
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H Control
B Periodontitis 30 days
without prostheses

O Periodontitis 30th day with
an acrylic base

O Periodontitis 30th day with
a nylon base

1200+ *#
1000
800
* o
600
IL-18 /IL-10

Fig. 3. Changes in the ratio of pro-inflammatory and anti-inflammatory interleukins in the blood
of animals under the conditions of the development of bacterial-immune periodontitis and the use
of prosthetic bases (in % of control)

Note. * — statistical significance of differences with the intact group of animals (p<0.001); # — statistical significance of differences
with the group of animals with bacterial-immune periodontitis on the 30" day without using bases (p<0.001); ° — statistical significance
of differences with the group of animals with bacterial-immune periodontitis on the 30" day using acrylic bases (p<0.001).

Our research showed that in white rats with
experimental bacterial-immune periodontitis, the
content of pro-inflammatory cytokines of the first line,
such as IL-1P and IL-6, in the blood serum increased
significantly compared to intact animals. Interleukin-1f
is a proinflammatory cytokine that activates T cells, NK
cells, and NKT cells, and stimulates cytokine production
by T cells [16]. IL-6 is a pro-inflammatory cytokine
that plays an important role in regulating the immune
response and inflammatory responses. An increase in
their concentration indicates an active reaction of the
body to inflammation, which is a consequence of acute
and chronic inflammatory processes, in turn; an increase
in the level of IL-6 in blood serum also indicates an
increased activity of nonspecific defense mechanisms of
the body and indicates an activation of the inflammatory
process [17].

In the pathogenesis of periodontitis and bone resorption,
a significant role is played by the increased secretion of
anti-inflammatory 1L-10, which prevents the formation of
an effective inflammatory reaction, which is a necessary
condition for the elimination of pathogens [18]. This can
lead to clinical manifestations of periodontitis with mild
symptoms, although at the same time serious destructive
processes in the periodontal complex are observed [19].
IL-10, being an anti-inflammatory cytokine, plays a key role
as an endogenous regulator of immune and inflammatory
responses. It has the reverse ability to suppress the
activation and functions of T-cells, NK-cells, macrophages,
as well as to reduce the production of pro-inflammatory
cytokines by these cells [20].

The analysis of the obtained data also indicates that
the gradual increase in the IL-1p / IL-10 ratio, which
is characteristic of the increase of the inflammatory
reaction in periodontal tissues and the activation of
the inflammatory reaction in the body of experimental
animals against the background of the use of different

types of base plastics and an imbalance in the
cytokinegenesis system.

An increase in the content of pro-inflammatory
cytokines (IL-1p and IL-6) and a decrease in the content of
anti-inflammatory IL-10 in blood serum when using acrylic
bases of removable orthopedic structures, in comparison
with nylon prostheses, indicates a smaller negative
impact of nylon plastic on the development and course of
inflammatory processes in periodontal tissues.

Conclusions

1. On the 30" day of the study, simulated bacterial-
immune inflammation in the periodontal complex
was characterized by the most pronounced clinical
manifestations of periodontitis; there was a reactive
increase in the level of pro-inflammatory cytokines (IL-1p,
IL-6) in the blood serum and a decrease in the level of the
anti-inflammatory cytokine — IL-10.

2. Fixation of prosthetic bases made of different types
of plastics under conditions of experimental bacterial-
immune periodontitis contributed to an increase in the
inflammatory process in the periodontal tissues. This
was manifested by an increase in the level of pro-
inflammatory cytokines, as well as a decrease in the
concentration of anti-inflammatory interleukin-10 in
blood serum.

3. In experimental animals with experimental
inflammation in periodontitis and prosthetic acrylic
bases of removable structures, a significant growth in the
production of pro-inflammatory cytokines (IL-1B, IL-6)
against the background of a decrease in the formation
of anti-inflammatory IL-10 was found, compared to
the indicators obtained in the group of animals with
inflammation and nylon prostheses, which is characteristic
of the more unfavorable effect of acrylic plastics on the
key mechanisms of the development of the inflammatory
process in the periodontium.
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The aim was to investigate changes in the orientation of cholesterol metabolism and the spectrum of lipids, as well as the activity of key
enzymes of the Krebs cycle and the pentose phosphate pathway, regulators of the NADPH/NADP" ratio, in tissues of rats with disturbances
of acid-base state — metabolic acidosis and alkalosis modelled with the aim of unbalanced nutrition: high-protein and carbohydrate (sucrose)
diets.

Materials and methods. Metabolic acidosis and alkalosis were modelled in rats sticking to diets with excessive ammonium chloride
and sucrose. Acid-base balance and lipoprotein cholesterol content were studied in rat blood using conventional methods, then the animals
were decapitated, and lipid content and enzyme activity (NADP-dependent IDH and MDH, G6PD and lipase) were determined in liver tissue,
cardiac and thigh muscles using TLC.

Results and discussion. The development of metabolic acidosis and alkalosis under the influence of diets with excessive ammonium
chloride and sucrose was noted. The diet with ammonium chloride promoted lipolysis, activation of lipase, accumulation of under oxidised
FFA and cholesterol, decreased the activity of NADP-dependent ICH in all tissues observed and the activity of NADP-dependent MDH in
the tissues of the thigh and cardiac muscles of rats, and increased the activity of G6PD in the liver. The sucrose diet increased lipogenesis,
cholesterol biosynthesis, and accumulation of FFA in the tissues of the heart and liver, and activated NADP-dependent MDH and IDH in all
tissues observed of rats.

Keywords: diet with ammonium chloride and sucrose, acid-base disorders, lipids, G6PD, NADP-dependent IDH and MDH, lipase.
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NOPYHWIEHHA OBMIHY JIIIAIB TA AKTHBHOCTI ®EPMEHTIB HHUKJIY KPEBCY I IIEHTO3O-
DOOCPATHOTI'O LIIIAXY VY PA3I MOAEJIIOBAHHSA METABOJITYHOI'O AII03Y I AJIKAJIO3Y VY II1YPIB

!O0ecvruii nayionanvruti meduunui ynisepcumem, m. Odeca, Vipaina

’Hayionanonutl ynieepcumem « Odecoka nonimexuixay, m. Odeca, Ykpaina

Meta — focniauTy TinigHui 00MiH, a Takoxk aktuBHicTs 6D/, HA Id-3anexuux [T Ta M/IT" y TKaHMHAX IIypIB y pa3i MOAEIIOBAHHS
MEeTa0oIYHOTO allK/I03y Ta aTKAI03Y 3a JOMOMOTOI0 JIIET 3 XJIIOPHCTAM aMOHIEM Ta Caxapo3010. 00H/IBI NIETH IiIBUIYIOTh BMICT XOJIECTEPHHY
1 HOPYILIYIOTh OOMiH JimiAiB. BcTaHOBIEHO cTaH METAbONIYHOTO AIMA03y MPH BIUIMBI Ji€TH 3 XJIOPUCTHM aMOHIEM, aKTUBAIIIIO JIIOMI3Y Ta
naxonmueHns BXKK, sumkenns akrusHocti HAJIO-ILJIT y Beix mocnimkennx Tkanuaax i HAJI®O-M/IIT y cTerHOBOMY Ta ceplieBOMy M’si3aX
ta aktuBamio ['6D/] y nedinku. Y pasi po3BUTKY META0ONIYHOTO alKano3y I BIUIUBOM CaxapO3HOTO PalioHy aKTHBYETHCS JIIOTEHE3 Ta
6iocunte3 BXXK y Tkanunax cepit Ta neuinku ta HAA®-M/T i HAZ®-I/T y BCix TKaHWHAX IIypiB.

Kuro4osi ci1oBa: mieTr 3 XJIOpHIOM aMOHI0 Ta caxapo3oro, 3minu KOC, mimigu, [6D, HA1d-3anexwi [T Ta MT.

Introduction
Nutritional factors, in particular, excessive consump-
tion of animal proteins, fats and sugar, occupy a leading
position among the causes of stress reactions [1]. The basis
of integrative regulation and protection of the body, which

© O. L. Appelhans, O. O. Pakhomova, et al., 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'

ensures the formation of adaptive responses, are physio-
logical and biochemical processes, the implementation of
which is carried out in close interaction of a number of sys-
tems associated with the acid-base homeostasis of the body
[1; 2]. Under conditions of stress and more intensive work
of physiological, immunological and biochemical mecha-
nisms, compensatory consumption of the main classes of
organic compounds in the body occurs.

The analysis of the peculiarities of various aspects of
metabolism in humans and animals and the acid-base state
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allows us to draw conclusions about interrelated changes in
biochemical metabolism and acid-base state [1; 2]. In the
experiment, diets containing an excess of animal fats and
proteins result in metabolic acidosis [2; 3], accompanied by
electrolyte imbalance and deficiency of Ca*" and K* ions,
increased secretion of glucocorticoids and catecholamines,
and, accordingly, a decrease in insulin, which indicates a
diabetogenic situation in the body [3]. In a sucrose diet,
an alternative state of the acid-base state and metabolism
is observed, with glucose oxidation activated and insulin
secretion, fatty acid biosynthesis, and lipid peroxidation
increased [3; 4].

Cholesterol is contained in the body in very large quan-
tities — 150 g — and is a necessary structural component
of membranes, with a molar ratio of phospholipids/choles-
terol in tissues of 1.0. The body receives cholesterol both
from food and is synthesised de novo from acetyl-CoA.
Cholesterol biosynthesis is one of the longest metabolic
pathways and occurs in three main stages: formation of
mevalonate, squalene and cholesterol itself. The first irre-
versible reaction that occurs with a significant loss of free
energy — NADPH and is an important regulatory step in
the cholesterol biosynthesis chain is the reduction of HMG-
CoA to mevalonate [5].

There is a correlation between unbalanced diet and
hypercholesterolaemia. Adaptive changes in the body
under the influence of a high fat load, including beef lard
and cholesterol (19 and 2% of the total diet, respectively),
are accompanied by increased immune and redox pro-
cesses, activation of the inflammatory response, increased
triglycerides, LDL in the blood, activation of lipid peroxi-
dation, etc. [6]. Thus, an unbalanced diet leads to disorders
in lipid and cholesterol metabolism, but the mechanisms of
these disorders with simultaneous changes in the acid-base
state deserve further study.

The aim of the study was to investigate changes
in cholesterol metabolism and lipid spectrum, as well
as the activity of glucose-6-phosphate dehydrogenase,
NADP-dependent malate dehydrogenase, NADP-depend-
ent isocitrate dehydrogenase, in rat tissues under acid-base
disorders — metabolic acidosis and alkalosis, which were
modelled by unbalanced diet: high-protein and carbohy-
drate (sucrose) diets.

Materials and methods of the study

White Wistar rats of at least 30 days of age (body
weight — 100-130 g) were used in the experiment for 60
days. Three groups of animals were separated: a control
group, which was kept on a standard vivarium diet, and two
experimental groups, which received diets with excessive
ammonium chloride and sucrose. Metabolic acidosis was
modelled by keeping white rats on a diet with an excess
of ammonium chloride at the rate of 4 mg/g body weight
[2]. Metabolic alkalosis was determined in the blood of
rats when the experimental animals were kept on a diet
with an excess of sucrose according to S.A. Nikitin and
M.T. Bugaeva [4]. At the end of the experiment, blood
was taken to study the acid-base balance and determine
the content of lipoprotein cholesterol by conventional
methods, animals were decapitated and tissues were taken
for biochemical studies: heart and thigh muscle, liver. The

acid-base status was determined in the blood of animals
taken under vaseline oil using a microanalyser from
Radelkis (Hungary). Indicators of acid-base balance were
determined by nomograms.

In the tissue homogenates taken for the study, the
activity of glucose-6-phosphate dehydrogenase [7], NADP-
dependent malate dehydrogenase and NADP-dependent
isocitrate dehydrogenase [8], and lipase activity [9] were
determined spectrophotometrically by the rate of decrease
or increase in the corresponding coefficients.

The lipid spectrum of tissues was analysed by thin-layer
chromatography (TLC) on 10x5 plates (Silufol, Czech
Republic) [10]. Lipids were extracted from 1.0 cm?® of
tissue homogenate, with the addition of 2.5 cm? of ethanol
and 5.0 cm® of hexane, after shaking, the hexane layer was
removed to another tube and the hexane was evaporated.
The dry residue was dissolved in 0.1 ¢cm? chloroform and
applied to 10.0 ul chromatography plates according to the
scheme. Lipid fractionation was carried out in the system
“hexane: diethyl ether: ice-cold acetic acid” (35:15:2) by
double elution. The plates were sprayed with a 5% alcohol
solution of phosphorus-molybdenum acid, then placed
at 100-200 °C for 5-7 min with the appearance of dark
blue lipid spots on a green-yellow background [10]. The
obtained chromatograms were scanned on a densitometer
and the content was calculated using a computer program
in comparison with the corresponding witnesses. The
experimental material was processed using Microsoft
Excel statistical software packages.

All studies were carried out within the framework of
research work, state registration number 0116U008927,
2017-2019; the work was performed at the Department
of Human Anatomy of ONMedU in compliance with the
“European Convention for the Protection of Vertebrate
Animals Used for Research and Other Scientific Purposes”
0f 18.03.1986, as amended on 02.12.2005; “General Ethical
Principles for Experiments on Animals”, adopted by the 5th
National Congress on Bioethics (Kyiv, 2013).

Research results and their discussion

Table 1 shows that an excess of ammonium in the diet of
rats leads to a decrease in blood pH and a significant sharp
decrease in the level of carbon dioxide and bicarbonate
in the blood of rats, which is diagnosed as a partially
compensated metabolic acidosis.

Consumption of excessive sucrose by rats leads to oppo-
site changes in the acid-base balance of blood. Thus, the
content of carbon dioxide in the blood of animals increases
significantly, the pH value of the blood shifts to the upper
limit of the norm. An increase in pH, carbon dioxide and
bicarbonate content in rats is observed only during the first
week of the experiment, and then these indicators decrease,
which characterises the development of secondary meta-
bolic acidosis, which masks the primary triggering mecha-
nisms of acid-base homeostasis disorders. According to the
literature, ammonium ions reduce the functioning of the
Krebs cycle, resulting in the accumulation of underoxida-
tion products, which causes the development of acidosis in
tissues [2].

The shift in acid-base balance in an unbalanced diet
reflects the oxygen content in the blood. An excess of
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Table 1
Indicators of acid-base balance in the blood of rats in the modelling of metabolic acidosis
and alkalosis (n=30, M+m)
The studied groups pH pCO, HCO, pO, Diagnosis
Control group 7.31£0.02 37.4+1.38 18.2+0.61 37.741.59 | Normal, limit of normal

Diet with ammonium | =5 55, 549 24.0+1.89% 10.9:0.69* 20.5:0.80 | Partially compensated

chloride metabolic acidosis
Diet with sucrose 7.440.03* 76.147.99% 48.6:4.88* 52.0+9.60 | Partially compensated

metabolic alkalosis

Note: * — indicates significant differences compared to the control group (p<0.05-0.001).

ammonium in the diet causes a decrease, and sucrose
increases the oxygen content in the blood (Table 1). This
fact is explained by an increase in the ability of haemo-
globin to bind oxygen with a sufficient content of carbon
dioxide in the blood [11].

Thus, the intake of excessive ammonium or sucrose in
the body of rats leads to shifts in the acid-base balance of
an alternative nature.

A significant increase in the level of total cholesterol
and LDL cholesterol was found in the blood plasma of
experimental animals both under the influence of a diet
with an excess of ammonium and sucrose diet (Table 2).

An increase in triglyceride content was observed under
the influence of the sucrose diet, while under the influ-
ence of ammonium excess diet the triglyceride content
decreased. The decrease in HDL cholesterol content in the
blood of rats under the influence of both diets may indicate
that unsaturated phospholipid chains were oxidised in the
processes of lipid peroxidation.

Consumption of diets with a high carbohydrate content
leads to a shift in the concentration of hydrogen ions in the
body of experimental animals, with an increase in respiration
and CO, release, which can lead to the development of
respiratory alkalosis [12]. Under the influence of a diet with
an excess of sucrose, an increase in total lipids, cholesterol
and triglycerides, and insulin secretion in the blood was
observed in the early period [13].

In all the tissues of rats studied, both those on the diet
with excess ammonium and those on the sucrose diet, an
increase in free cholesterol and a decrease in phospholip-
ids were observed (Table 3), with greater changes in these
parameters observed under the influence of the sucrose
diet. This direction of metabolic processes was reflected by
a decrease in the phospholipids / free cholesterol ratio.

The content of triglycerides decreased in all studied tis-
sues of rats with a diet with excess ammonium, while under
the influence of sucrose diet it increased in the tissues of

the heart muscle and liver (Table 3). At the same time, free
fatty acids (FFAs) accumulated in all studied tissues of rats
with an ammonium-excess diet, while the sucrose diet con-
tributed to the accumulation of FFAs in the heart muscle
and liver tissues (Table 3). It is known that lipolysis is also
activated during muscle work and fasting, which is accom-
panied by an increase in the concentration of FFAs in the
blood, which in this situation act as a source of energy [5].

The multilevel control of cellular metabolism, which
ensures the maintenance of homeostasis in changing envi-
ronmental conditions, includes as one of the main fac-
tors of regulation the changes in the so-called redox state
of nicotinamide coenzymes, which can be judged by the
ratio of oxidised and reduced metabolites. An increase in
this ratio activates IDH, MDH, and other enzymes of the
Krebs cycle, and shuttle mechanisms for the transport of
reducing equivalents from mitochondria to the cytoplasm.
A high rate of glucose oxidation and fatty acid synthesis is
achieved at high values of the NADPH/NADP* ratio [2; 5].

In heart muscle tissue (Figure 1), under the influence
of an ammonium diet and the development of metabolic
acidosis, the activity of HO6PD, one of the regulators of
which is the hormone insulin, decreases. An increase in the
activity of H6PD in the heart muscle during sucrose dieting
indicates an increase in the oxidation of the environment
and an increase in insulin activity.

The activity of G6PD did not change in the thigh muscle
tissue. In the liver tissues of rats with a diet with an excess
of ammonium chloride (Figures 2, 3), a slight activation
of G6PD was observed with the development of metabolic
acidosis in the body. The sucrose diet, unlike the ammonium
diet, did not change the activity of G6PD (Figures 2, 3) in
the liver.

Changes in the activity of NADP-dependent isocitrate
dehydrogenase (IDH) under the influence of unbalanced
diets are complex (Figures 1-3). Under the influence
of a diet with ammonium chloride, the development of

Table 2

Serum lipoprotein cholesterol and total cholesterol content in rats with modelling of metabolic acidosis
and alkalosis (n=30, mmol/l, M+m)

The studied groups HDL cholesterol LDL cholesterol Total cholesterol Triglycerides
Control group 0.79+0.081 0.902+0.279 1.654+0.108 1.06+0.076
Diet with ammonium 0.528+0.0498* 2.667+0.142* 3.87+0.51% 0.65+0.098*
chloride
Diet with sucrose 0.584+0.012* 3.68+£0.397* 4.885+0.275* 3.79+0.24*

Note: * — indicates significant differences compared to the control group (p<0.05-0.001).
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Table 3
Lipid content in rat tissues in the modelling of metabolic acidosis and alkalosis (n=30, pmol/g tissue)
The studied Phospholipids Free cholesterol Phospholipids /free Free fatty acids Triglycerides
groups cholesterol
Thigh muscle
Control group 1.90+0.09 1.62+0.06 1.17+0.07 0.91+0.02 0.96+0.02
Diet with
ammonium 0.65+0.03* 3.64+0.22* 0.2+0.02* 3.34+0.13* 0.03+£0.015*
chloride
Diet with sucrose 0.54+0.03* 5.33+0.15% 0.10+0.013* 0.67+0.02 1.04+0.03
Cardiac muscle
Control group 28.19+0.89 3.25+0.13 8.90+0.44 9.25+0.24 4.62+0.21
Diet with
ammonium 16.25+0.69* 7.07+0.11* 2.31+0.10* 19.03+0.36* 0.51£0.02*
chloride
20.28+0.27*
Diet with sucrose 9.36+0.19* 10.17+0.22* 0.93+0.03* 16.52+0.27*
Liver
Control group 33.54+1.18 8.42+0.14 3.99+0.16 9.20+0.15 6.32+0.2
Diet with
ammonium 18.25+0.16* 16.21£0.33* 1.13£0.02* 26.294+0.29* 0.65+0.02*
chloride
Diet with sucrose 7.28+0.15%* 25.62+0.49* 0.29+0.01* 14.24+0.32% 24.16+0.26*

Note: * — indicates significant differences compared to the control group (p<0.05-0.001)
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Fig. 2. Activity of TCA and PPP enzymes in the thigh muscle of rats with an unbalanced diet

18 ISSN 2226-2008 OJIECLKUI MEJVUUHUIN )KYPHAJI Ne 3 (194) 2025



45
40
35
30
25
20 -,
15

10 =~ -

TEOPIsJ TA EKCIEPHUMEHT

G6PD
== == NADPH-IDH
== == == NADPH-MDH

5 — —

1 2

Enzyme activity, nmol-s'-g-' tissue

—
—
—
—

—

—

3

1 — control group, 2 — diet with ammonium chloride, 3 — diet with sucrose

Fig. 3. Activity of TCA and PPP enzymes in the liver of in the liver of rats
with an unbalanced diet

metabolic acidosis and the accumulation of reduced
equivalents (Table 1), the activity of NADP-dependent
IDH in heart and thigh muscle tissues decreased, but in liver
tissues its activity did not differ from control values. Under
the influence of sucrose diet, there was also a decrease in
the activity of NADP-dependent IDH in the tissues of the
thigh muscle and liver, but it did not differ from normal
values in the tissues of the heart muscle (Figures 1-3).

There is evidence that during calorie restriction in a
mouse experiment, deacetylase activates mitochondrial
forms of NADP-dependent IDH, thereby regulating
the glutathione antioxidant defense system, and high
concentrations of NADPH inhibit the catalytically active
forms of this enzyme [14].

The activity of NADP-dependent malate dehydrogenase
(MDH) under the influence of a sucrose diet significantly
increases in liver and heart muscle tissues (Figures 1, 2).
Changes in MDH activity may be associated with the
development of a state of metabolic alkalosis or respiratory
acidosis, which are accompanied by a higher level of
carbon dioxide in the tissues, which once again confirms
the primary alkalosis in a high-carbohydrate diet. Under
the influence of a diet with ammonium chloride, the activity
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of NADP-dependent MDH decreased in the tissues of the
thigh and heart muscle (Figures 1, 2).

Figure 4 shows the lipase activity in the tissues of rats fed
diets with ammonium chloride and sucrose. Activation of
glycolysis and accumulation of oxidized metabolites under
the influence of the sucrose diet reduces lipase activity, i.e.
inhibits lipolysis and activates NADP-dependent MDH in
heart and thigh muscle tissues (Figures 1, 3), indicating an
active course of lipogenesis.

It is known that the maximum rate of lipogenesis is
observed during the sucrose diet. The main source of
NADPH in the cytoplasm, which provides lipogenesis
reactions, is G6PD and NADP-dependent MDH. Their
activity is strictly correlated with the rate of lipogenesis [5].
The development of metabolic acidosis on an ammonium
chloride diet was accompanied by an increase in lipase
activity in all studied rat tissues and a decrease in NADP-
dependent MDH activity in the tissues of the heart and thigh
muscle, indicating activation of lipolysis and accumulation
of hydrogen ions.

Despite the fact that NADPH is also formed during
the oxidation of malate to pyruvate and carbon dioxide
(with the participation of NADP-dependent MDH) and

= = = Heart muscle

----- Thigh muscle

Liver

1 — control group, 2 — diet with ammonium chloride, 3 — diet with sucrose

Fig. 4. Lipase activity in rat tissues under unbalanced nutrition
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dehydration of isocitrate (with the participation of NADP-
dependent IDH), in most cases, the needs of cells are met
by the pentose phosphate pathway (PPP).

Glucose-6-phosphate dehydrogenase, a key enzyme
of the PPP, is under complex regulatory control and is
central to many cellular processes, as it is the main source
of NADPH synthesis, including glutathione reduction,
antioxidant pathways, nitric oxide synthase, NADPH
oxidase, cytochrome p450 system, etc. The activity of
G6PD is regulated by many signals that affect transcription,
intracellular location and interaction with other proteins; its
deficiency reduces the cell's energy reserves and leads to the
development of haemolytic anaemia, and dysregulation is
associated with cancer, autoimmune diseases and oxidative
stress [15].

It is known that the activity of G6PD increases with
the development of oxidative stress in rats [15]. G6PD
activity is increased in the liver and adipose tissue due to
a carbohydrate-rich diet, hyperinsulinaemia, glutathione
redox, and NADPH. Deficiency of G6PD in mice on
a diet that promotes obesity reduces weight gain and
hyperinsulinaemia [16]. Studies of the effect of diets or
pharmacotherapeutic interventions to reduce G6PD activity
and, consequently, weight gain and obesity have yielded
mixed results that require further research [17].

The studies have shown that an increase in total
cholesterol, LDL cholesterol in rat serum and free
cholesterol in tissues indicate changes in the homeostasis of
the body of experimental animals and a tendency to develop
atherosclerotic processes in the presence of metabolic
acidosis and alkalosis. The increase in the content of these
compounds in the development of metabolic alkalosis
and increased lipogenesis, decreased lipase activity and
activation of TCA and PPP enzymes is undoubtedly
confirmed by the activation of cholesterol biosynthesis.
However, the increase in LDL cholesterol and free
cholesterol in rat liver tissues is probably due to the further
development of metabolic acidosis. Lipolysis produces an
excess of FFAs, the content of which was increased in all
studied rat tissues with metabolic acidosis (Table 3), and
then they are transferred to the liver from the tissues and
transformed into acetyl-CoA, part of which could be used
for cholesterol biosynthesis.

It is known that the aging process is closely linked
to lipid metabolism disorders and impaired fatty acid
utilization [1, 18], which is greatly contributed to by

inactivity and unhealthy diet. Fatty acids entering the cell
disrupt the oxidation processes in the mitochondria, which
triggers several negative chain reactions associated with
age- related diseases and aging in general.

Conclusions

1. Our studies convincingly show that excessive
consumption of refined sugar and ammonium chloride
with food, as models of high-carbohydrate nutrition and
a diet with excessive protein, cause disturbances in body
homeostasis with alternative changes in the acid base state
and lead to the development of metabolic acidosis in the
body due to the maintenance of animals on a diet with
ammonium chloride and metabolic alkalosis when animals
are kept on a sucrose diet.

2. The development of partially compensated states of
metabolic acidosis and alkalosis in experimental animals
leads to unidirectional changes in the content of both total
and LDL cholesterol and free tissue cholesterol, but with
varying degrees of severity and, consequently, the risk of
atherosclerosis.

3. The decrease in phospholipid content and the
phospholipid / free cholesterol ratio in all studied rat
tissues probably indicates a greater intensification of
lipid peroxidation under the influence of sucrose diet than
ammonium chloride diet. The latter diet activated lipolysis,
triglyceride oxidation and accumulation of FFAs, while
the sucrose diet, on the contrary, promoted lipogenesis,
biosynthesis of triglycerides and free fatty acids and their
increase in heart and liver tissues. Imbalances in the content
of cholesterol, phospholipids and triglycerides, which are
components of cell membranes, affect the structure of
vascular endothelial membranes.

4. In metabolic alkalosis, there was an increase in the
activity of NADP-dependent MDH in the heart muscle
and liver and G6PD in the heart muscle and, accordingly, a
more pronounced regeneration of NADP”, and in partially
compensated metabolic acidosis, in contrast to the state of
metabolic alkalosis, an increase in the activity of the key
enzyme of the pentose phosphate pathway — G6PD in the
liver. The activity of NADP-dependent IDH decreased
in all tissues under metabolic acidosis, while NADP-
dependent MDH decreased in thigh and cardiac muscle
tissues and did not change in the liver. It can be assumed
that different organs respond differently to metabolic
acidosis or alkalosis.
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Introduction. Transient loss of consciousness (TLOC) is a common manifestation of aneurysmal subarachnoid hemorrhage (aSAH),
observed in 26-53% of patients, and may serve as a prognostic indicator. However, limited research in Ukrainian literature addresses TLOC
as a predictor of aSAH severity and outcomes.

Objective. The study aimed to assess the impact of TLOC during the manifestation of ICAA rupture on the time to fatal outcome in
patients with WENS grades I-111.

Materials and methods. A retrospective analysis was conducted on the records of 60 deceased patients diagnosed with aSAH. Patients
were divided into two groups based on the presence (n=22) or absence (n=38) of TLOC during the manifestation of the aSAH. Survival was
analyzed using Kaplan-Meier curves and log-rank tests to determine independent predictors of mortality.

Results. Median survival time was identical in both groups at 13 days, indicating similar overall dynamics of aSAH progression regardless
of TLOC presence. However, the mean survival was shorter in Group 1 (1443 days) compared to Group 2 (19+2 days), suggesting a trend
toward reduced survival in patients with TLOC (p=0.186). Early survival (days 1-12) was similar across groups, with survival declining to
50% by day 12. After day 13, survival in Group 1 declined below 30% by day 15, while Group 2 maintained 30% survival until day 18. Late-
stage outcomes showed accelerated mortality in Group 1, with all patients deceased by day 62, compared to day 82 in Group 2.

Conclusions. Patients who experienced TLOC tend to have shorter survival times, faster clinical deterioration, and a higher risk of fatal
outcomes within the first 30 days after ICAA rupture, necessitating closer monitoring and more intensive therapy for these patients.

Keywords: subarachnoid hemorrhage; ruptured cerebral aneurysm; loss of consciousness; survival; mortality.
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TPAH3UTOPHA BTPATA CBIZIOMOCTI B MAHI®ECTAIIIl PO3PUBY HEPEFPAJIBHUX APTEPIAJBHHUX
AHEBPHU3M SIK IPEJUKTOP BIPOT'TITHOCTI HACTAHHS ®ATAJBHOI'O PE3YJIBTATY. OMHO®PAKTOPHUI
AHAJII3

O0ecvkuti HayioHanbHull meduynuil ynigepcumem, Qdeca, Ykpaina

TumvacoBa Brpara cimomocTi (TBC) € mommpennM mposiBoM Cy0apaxHOiZalbHOTO KPOBOBHJIMBY 3 MOTEHI[IHHUM IPOTHOCTHYHUM
3HaYEHHsIM, POTE B yKpaiHChKiil JiTeparypi OpaKye AOCIiHKEHb OO ii poui sIK MpeAnKTopa. Y 1bOMY JOCIIIXKEHH] IPOAHAi30BaHO BILTHB
TBC mix yac po3puBy 1epeOpaibHOi apTepiallbHOT aHEBPU3MHU Ha JICTATbHICTh MAIIEHTIB 3 OIHKOIO TSHKKOCTI cTany 3a mkanoro WENS I-111.
PerpocnexruBnuii anainiz 60 ictopiit XBopoO MOMEpIHX MALi€HTIB MOKa3aB, Mo nanieHT 3 TBC MaloTh BULIKIT PU3HK JTETANBHOTO HACTIIKY,
IIBU/IIIE MOTIPIICHHS CTaHy Ta CKOpOYeHHMi 4yac BrkuBaHHA. TBC pekoMeHI0BaHO BpPaxoBYBAaTH SIK NPEIUKTOP IPOTHO3Y Y MAlli€HTIB
3 pO3pHBOM IiepeOpalibHOT apTepianbHOT aHEBPH3MHU.

Kurouosi ci10Ba: cybapaxHoifnanbHIN KPOBOBHIIHB, PO3PUB MO3KOBOI aHEBPH3MH, BTpaTa CBiIOMOCTI, BIKUBAHICT, JICTAJIBHICT.

Introduction
Transient loss of consciousness (TLOC) is a common
presentation of aneurysmal subarachnoid hemorrhage
(aSAH), occurring in 26-53% of patients [1; 2]. TLOC in
aSAH is defined as a sudden, involuntary loss of alertness,
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awareness, or responsiveness to external stimuli occurring
in the prehospital setting [2].

Several pathophysiological processes can explain the
occurrence of TLOC in patients with aSAH. Rupture of
intracranial cerebral arterial aneurysms (ICAAs) causes a
sudden increase in intracranial pressure and a decrease in
cerebral perfusion, leading to transient global ischemia and
hypoxia of critical brain structures, including the reticular
formation [3]. It is known that an increase in intracranial
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pressure with a rapid decrease in cerebral perfusion pressure
can occur in less than 1 minute after ICAA rupture. The
transient reduction in perfusion pressure likely contributes
to the full recovery of consciousness in patients with
TLOC [1].

At the same time, considering the mechanisms of
impaired consciousness in aSAH, it should be noted that it
is hemorrhagic products that activate neuroinflammation,
disrupting the blood-brain barrier and contributing to brain
edema. Oxidation of hemoglobin leads to the formation of
free radicals that damage cells, while activation of Toll-
like receptor 4 stimulates the release of cytokines, causing
neuronal death [4]. Thus, TLOC in aSAH is mainly caused
by a sudden increase in intracranial pressure. In contrast,
prolonged impaired consciousness is caused by a cascade
of delayed pathogenetic mechanisms: neuroinflammation,
disruption of the blood-brain barrier integrity, oxidative
stress, and brain edema [2—4].

According to the American Heart Association guidelines
for the management of patients with aSAH, validated
clinical scales, such as the Hunt and Hess (H&H) or the
World Federation of Neurosurgical Societies (WFNS)
scales, should be used promptly for initial assessment of
clinical severity and prognosis (Class I; Level of Evidence
B) [5]. However, a prospective study has shown that
clinical assessment of patients’ severity using the H&H and
WENS scales can vary in the first days after ICAA rupture
and usually stabilizes within three days of hospitalization
[6]. It is important to note that syncope refers to a transient
decrease in the level of consciousness but not to states
such as muffled consciousness, sopor, or coma, which are
associated with different mechanisms of development of
depression of consciousness and syncope in aSAH.

The clinical severity of WFNS patients is one of
the most important and objective predictors of adverse
outcomes in aSAH. In particular, numerous studies have
shown that WENS IV-V is an independent predictor of
gross neurological deficit and mortality [7-11].

Previous studies have shown that TLOC at the time
of presentation of ICAA rupture is associated with worse
functional outcomes three months after aSAH, according to
the Glasgow Outcome Scale, and there is a trend towards
increased mortality among patients with TLOC [12].
TLOC is considered a single or combined predictor that
can significantly affect the incidence of complications,
treatment outcomes, and prognosis of patients with aSAH
[13]. TLOC at ICAA rupture, together with WENS V-V,
hydrocephalus, vasospasm, hypernatremia, and delayed
cerebral ischemia (DCI), have been established as major
predictors of mortality in SAH [14]. In addition, the
combined effect of TLOC and WFNS scores above 111 at
admission is a powerful predictor of adverse outcomes
(Glasgow outcome scale 1-3), exceeding the prognostic
significance of each factor alone [12]. While another study
identified TLOC, along with age, systolic blood pressure
at admission, H&H grade IV-V, seizures, Fisher grade
III-1V, size of ruptured ICAA, microsurgical clipping,
and CSF replacement, as an independent risk factor for
aSAH outcomes [15]. However, other published data
suggest an ambiguous relationship between TLOC and
DCI. For example, TLOC during ictus in patients with
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H&H grades 1 and II was independently associated with
cardiac complications and nosocomial infections but not
with DCI [3]. Similarly, TLOC during ictus was associated
with greater bleeding, cerebral edema, seizures, and
cardiopulmonary arrest, which predicted death or severe
disability at 12 months. However, in these cases, no
association with DCI or rebleeding has been found [2].

The duration of TLOC is known to be prognostic.
TLOC lasting more than 1 hour is associated with a 6-fold
increased risk of developing a DCI compared with patients
who had a TLOC lasting less than 1 hour or who remained
conscious [15]. Furthermore, prolonged TLOC (more
than 10 minutes, which doubles the risk, and more than 1
hour, which increases the risk 6-fold) has been identified
as an independent risk factor for cognitive impairment
after treatment of ruptured anterior communicating artery
aneurysms [16].

The impact of TLOC on the clinical course of aSAH
remains a relevant topic for the medical community since
the available medical literature presents only a limited
number of studies analyzing the features of TLOC in ICAA
rupture. At the same time, there are currently no clinical
markers that could predict mortality with sufficient accuracy
in the acute period of aSAH at the prehospital stage. In the
available Ukrainian scientific literature, TLOC during the
manifestation of aSAH is not considered a separate predictor
of the course of the disease or its consequences. Studies
focus on the influence of the severity of patients according
to the validated WFNS and H&H scales, focal neurological
deficit, localization of ICAA, other prognostic factors, such
as the severity of the WFNS and H&H scales, features of
the aneurysm localization, and other clinical indicators,
on the outcomes of treatment and recovery [17; 18]. For
instance, endovascular embolization of high-grade cerebral
arteriovenous malformations, as reported in recent studies,
demonstrates manageable consequences and a positive
impact on quality of life [19]. Additionally, the role of
therapeutic hypothermia in neuroprotection, particularly in
traumatic brain injuries and ischemic stroke, is highlighted
as a significant factor in enhancing patient recovery and
reducing neurological damage [20]. Thus, all of the above
points to a potential additional negative impact of TLOC in
patients with a severe stage (WFNS IV-V), while the effect
of TLOC on the development of fatal outcomes in patients
with a potentially favorable prognosis (WFNS I-III) has
not been studied sufficiently. In this context, the novelty of
this study lies in the focus on the role of TLOC in patients
with WENS I-III as a prognostic factor, which allows us to
propose new approaches to predicting the course of aSAH.

Objective. The study aimed to assess the impact of
TLOC during the manifestation of IICAA rupture on the
time to fatal outcome in patients with WFNS grades I-11.

Materials and methods

A retrospective single-center analysis was conducted,
which included 60 case histories of deceased patients with
aSAH from 2000 to 2023. The diagnosis of aSAH was
confirmed by CT/CT angiography. Inclusion criteria were
deceased patients aged 18 years and older with aSAH,
WEFNS I-III severity, and available anamnestic data on
the presence or absence of TLOC in the manifestation of
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ICAA rupture. Exclusion criteria were patients younger
than 18 years, incomplete medical documentation, lack of
confirmation of the aneurysmal nature of SAH according to
imaging studies, traumatic SAH, other causes of intracranial
hemorrhage (arteriovenous malformations, neoplasms,
coagulopathy, etc.), and scores on the modified WFNS scale
IV or V. Patients with a WFNS III score, for whom history
taking regarding TLOC might be unreliable, were included
only if TLOC was confirmed by eyewitnesses of the event.
Cases in which witnesses reported ictus accompanied by
tonic-clonic seizures were also excluded.

The study was conducted in accordance with the
principles of the Code of Ethics of the World Medical
Association (Declaration of Helsinki). This study received
ethical approval in accordance with Protocol No. 7 of the
meeting of the Bioethics Commission of Odesa National
Medical University dated September 30, 2019.

The gender distribution among the studied patients
included 33 men (55%) and 27 women (45%). The mean
age of the studied patients was 51%15 years, median 49
years, minimum age 18 years, and maximum age 78 years.
The patients were divided into two groups depending on the
presence or absence of TLOC in the manifestation of ICAA
rupture. Group 1 included 22 patients with TLOC (37%),
and Group 2 — 38 patients without TLOC. The frequency
of TLOC during the manifestation of ICAA rupture is
consistent with known literature data [1; 2].

The study groups were compared taking into account
age, gender, clinical severity according to the modified
WENS scale, the presence of intracranial and infectious
complications, the extent of treatment, as well as the time
points of the fatal course in both study groups.

The obtained data were analyzed using descriptive
statistics. Parametric methods were used for variables with a
normal distribution, and nonparametric methods were used
for others (Mann-Whitney test for continuous and ordinal
variables, y>-test for categorical variables). Kaplan-Meier
analysis and log-rank test were used to compare survival.
A P-value < 0.05 was considered statistically significant.
Calculations were performed in JASP 0.19.2.

Results

Group 1 consisted of 22 patients with TLOC in
the manifestation of ICAA rupture, equally distributed
by gender: 11 men (50%) and 11 women (50%). The
average age of the studied patients was 49+15 years,
median — 47 years, minimum age — 23 years, maximum
age — 77 years. Group 2 consisted of 38 patients without
TLOC in the manifestation of ICAA rupture. Among them,
22 (58%) were men, and 16 (42%) were women. In Group 2,
age characteristics similar to Group 1 were observed:
mean age — (52+15) years, median — 50 years, minimum
age 18 years, maximum age — 78 years. Comparison of
the studied groups by gender did not reveal statistically
significant differences (y>=0.351, p=0.554). Analysis of
patient age characteristics also confirmed comparability
(U=461.500, p=0.509).

When analyzing the location of ICAA among patients
in Group 1, the vast majority had anterior circulation
aneurysms (91%). The distribution of localizations was
as follows: bifurcation of the internal carotid artery (ICA)
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was observed in 2 (9%) patients, the middle cerebral
artery (MCA) was affected in the M1 segment in 2 (9%)
patients, and in the M2 segment in 1 (5%) patient. ICAA
of the anterior cerebral artery was found in the A1 segment
in 1 (5%) patient. The most common localization was the
anterior communicating artery in 11 (50%) patients. In
Group 2, similar to Group 1, most patients (35 individuals,
92%) had anterior circulation ICAA. The most common
location of ICAA was the anterior communicating artery,
observed in 21 patients (55%). The MCA bifurcation
was affected in 4 patients (10%), while the M1 and M2
MCA segments accounted for 2 (5%) and 1 (3%) cases,
respectively. ICAAs of the ICA bifurcation and the
subclinoid part of the ICA were found in 1 patient each
(3%). The anterior cerebral artery was affected in the Al
segment in 1 (3%) patient and the A2—A3 segments in
1 (3%) patient. ICAAs of the posterior communicating
artery were observed in 3 (7%) patients. ICAAs of the
posterior circulation were significantly less common
in both groups, aligning with the general trend in the
localization of ICAAs. In Group 1, ICAAs of the vertebral
artery were observed in 1 patient (5%), at the junction of
the superior cerebellar artery with the posterior cerebral
artery in another patient (5%). In Group 2, basilar artery
bifurcation aneurysms were identified in 2 (5%) patients,
and aneurysms of the posterior inferior cerebellar artery
were identified in 1 (3%) patient. However, analysis of the
location of the ICAA did not reveal significant differences
between the groups (x>=10.972, p=0.531).

The distribution of modified WFNS scores on admission
differed between groups. Group 1 was dominated by
patients with WFNS III (11 patients, 50%), indicating a
more severe condition of patients with TLOC (Figure 1).
In Group 2, however, a more even distribution of patients
was observed: WFNS I on admission was recorded in
14 (36%) patients, WFNS II and III — in 12 (32%) patients
each (Figure 2).

At the same time, despite a higher proportion of patients
with worse clinical conditions in Group 1, statistical
analysis did not reveal a significant difference in severity
between groups (U=342.000, p=0.218).

Regarding the distribution of intracranial complications,
in Group 1, DCI was observed in 13 (59%) patients and
hydrocephalus in 7 (32%) patients. In Group 2, DCI
was recorded in 12 (32%) patients and hydrocephalus in
7 (18%) patients. Infectious complications in Group 1
were exclusively represented by nosocomial pneumonia
(19 patients, 86%), while in Group 2, in addition to
nosocomial pneumonia (34 patients, 89%), urinary tract
infections (6 patients, 16%) and meningitis (1 patient, 3%)
were detected. Although the proportion of DCI was higher
in Group 1 compared to Group 2, statistical analysis did not
reveal a significant difference (¥?>=5.369, p=0.147).

Thus, the groups were comparable in all analyzed
parameters without statistically significant differences.
However, analyzing the rate of fatal outcome, it was found
that the time to fatal outcome in Group 1 was (14+12) days
versus (19£15) days in Group 2, but the median time to
death remained the same in both groups and was 13 days.
The shortest time to death in Group 1 was 1 day, while in
Group 2 it was 3 days. The longest time to death was also
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Fig. 1. Severity distribution of patients in Group 1 based on the modified WFNS scale
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Fig. 2. Severity distribution of patients in Group 2 based on the modified WFNS scale

longer in Group 1 (82 days versus 62 days in Group 2),
but statistical analysis confirmed the absence of significant
differences between the groups (U=482.500, p=0.335).
Among patients in Group 1, 5 individuals (23%)
received conservative treatment. Surgical intervention was
performed in 17 patients: ICAA clipping was performed in
13 cases (59%), and ICAA trapping in 4 cases (18%). In
Group 2, 14 (37%) patients were treated conservatively.
Surgical intervention was performed in 24 patients:
ICAA clipping in 19 (50%) patients, ICAA trapping in
3 (8%) patients, and exploratory craniotomy in 2 (5%)
patients. Unlike Group 2, where the distribution between
conservative treatment and surgical intervention was more
balanced, surgical intervention prevailed in Group 1. At the
same time, TLOC did not show a statistically significant
effect on the choice of treatment tactics (y>=3.514, p=0.319).
In both groups, the median survival time remained the
same and equaled 13 days, indicating a similarity in the

overall dynamics of the course of aSAH regardless of the
presence of TLOC. At the same time, the limited median
survival was longer in Group 2 (1942 days) compared to
Group 1 (1443 days), indicating a trend towards shorter
survival time in patients with TLOC. The log-rank test
results of (y>=1.751, p=0.186) did not reveal statistically
significant differences between the groups.

For a detailed analysis of survival, the following key
time points were selected: survival rates of 90%, 50%, 30%,
and 0%. These time points made it possible to assess the
survival of patients at different stages after ICAA rupture,
starting from the early critical days of hospitalization to the
later periods. Thus, in the first days after rupture (days 1-4),
the survival rate was 90%. In the first two weeks after [CAA
rupture (median time), when half of the patients are still
alive, this corresponds to a survival rate of 50%. The 30%
survival rate in the context of this study is a critical marker
for identifying differences in the rate of fatal outcomes in
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the study groups. Achieving complete lethality in the group
determines the overall survival time interval.

In the initial stages (up to day 12), the rate of survival
decline in both groups is similar. In Group 1, the survival
rate decreases to 86.4% on day 6, and in Group 2 — to
89.5% on day 5. This indicates that in the early period,
hemorrhage is the main factor affecting survival, regardless
of the TLOC. By day 12, both study groups demonstrate
the same survival rate, which decreases to approximately
50%. The median survival time for both groups is 13 days.
However, after day 13, a significant difference in the rate
of survival decline between the groups begins to appear. In
Group 1, survival decreases to 36.4% on day 14 and falls
below 30% already on day 15. In Group 2, the survival rate
(31.6%) is reached only on day 18. Thus, Group 1 shows
a faster deterioration, as the case fatality rate reaches 70%
approximately three days earlier than in Group 2.

In the later stages, the differences in survival become
even more pronounced. In Group 1, all patients die by
day 62, while in Group 2 this process continues until
day 82. After reaching the critical survival level of 30%,
in Group 1, a more rapid deterioration of the patient’s
condition is observed, while in Group 2, the course of the
disease remains more gradual. Therefore, the presence
of TLOC contributes to the earlier death of patients after
ICAA rupture, particularly in the later stages of the disease.
A graphical presentation of the results of the survival
analysis for the studied groups is shown in Figure 3.

Discussion
It is important to separate the impact of TLOC from
the severity of impaired consciousness. H&H and WFNS
scores IV and V are strong predictors of poor prognosis,
which can significantly influence the results of the analysis

Probability of survival

of the role of TLOC as an independent prognostic factor.
In addition, patients with such scores, by definition, have
a depressed level of consciousness, and the mechanisms of
loss of consciousness in these cases may differ from those
characteristics of TLOC in aSAH [12]. Given that patients
with high H&H and WFNS scores have TLOC by definition,
it is advisable to focus on the TLOC assessment on patients
with lower severity. This provides a clearer understanding
of the impact of TLOC on the prognosis of aSAH.

It is also worth noting that for statistical evaluation,
scientific studies consider the severity of the condition of
patients with aSAH precisely as a static indicator, determined
once at the time of hospitalization. In contrast, TLOC is a
dynamic parameter that can appear and disappear depending
on the clinical course of the disease. This emphasizes the need
to consider TLOC in a broader clinical context, as it can affect
prognosis even before the initial diagnosis is made [12—15].

This study has several limitations. First, due to its
retrospective nature and single-center design, the results
may not apply to all patients, as they relate to only one
medical institution and a limited number of cases. The
analysis includes only 60 cases, which reduces the precision
of the conclusions and does not allow for the inclusion
of patients with other causes of SAH or survivors. The
assessment of TLOC was based on medical history, which
may be inaccurate due to the lack of witnesses at the time
of the ICAA rupture. In addition, the duration of TLOC was
not documented, which makes it difficult to classify it into
short, medium, and long duration. Taking into account the
duration of TLOC could allow for a more accurate analysis.
Also, there may be recall errors in the prehospital phase,
which may affect the assessment of TLOC. To obtain
accurate results, multicenter studies with a prospective
design are needed in the future.

P
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Fig. 3. Kaplan-Meier survival curves for patients in Groups 1 and 2
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Conclusions

Patients who lost consciousness tended to have shorter
survival times, more rapid deterioration, and a higher risk of
death in the first 30 days after ICAA rupture, necessitating
more careful monitoring and more intensive therapy in these
patients. Patients with TLOC also reached total mortality
20 days earlier than patients who remained conscious at the
time of ICAA rupture. These data highlight the importance of
considering loss of consciousness as a predictor in assessing
the prognosis of patients with ICAA rupture.

KJITHIYHA IIPAKTHUKA

Future research in the context of TLOC in aSAH
should focus on better understanding the mechanisms
of fluctuations in consciousness in the acute period. In
particular, it is necessary to investigate the factors leading
to TLOC, as well as the impact of different degrees of
severity of the condition on the dynamics of consciousness
in patients with different degrees of severity. This will allow
the development of more accurate methods for assessing
the severity of the condition and reduce the risk of errors in
determining the necessary treatment.
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Medication adherence of schizophrenic patients is a growing public health problem. Non-adherence to medication has a negative impact
on the course of illness resulting in relapses, rehospitalization, longer time to remission, suicide attempts, and drug abuse.

The article aims to determine the level of medication adherence and risk factors of non-adherence to the pharmacotherapy regimen in
patients with schizophrenia.

Materials and methods. There was comparative study to evaluate the medication adherence in 40 patients with paranoid schizophrenia in
department of psychiatry, psychotherapy, addictology and medical psychology at Donetsk National Medical University. The social-demographic
and clinical-social factors were assessed by special social-demographic questionnaire. The clinical and psychopathological symptoms were
measured by Positive and Negative Symptoms Scale (PANSS). The Medication Adherence was evaluated by Medical Adherence Rating Scale
(MARS). The neuroleptic side effects were observed by Glasgow Antipsychotic Side Effect Scale (GASS).

Results. Young age of patients, male sex, professional and family dysfunction, substance abuse, productive, negative, neurocognitive
psychopathological symptoms were associated with a low level of medication adherence. Typical oral antipsychotics of the first generation
with neuroleptic adverse events (sedation, parkinsonism, akathisia, dyskinesia, dystonia, tachycardia, dry mouth, constipation, urinary
retention, weight gain) were negatively associated with a low level of medication adherence in patients with schizophrenia.

Improving adherence to patients with schizophrenia may have a considerable positive impact on patients and society. This can be achieved
by focusing on the identified multitude of factors driving nonadherence.

Keywords: schizophrenia, medication adherence, antipsychotic medication, neuroleptic side effects.
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VY po6oTi mpoaeMOHCTPOBaHI OCOONMMBOCTI MPUXUIBHOCTI 10 JiKyBaHHS y 40 TamieHTiB, XBOPUX Ha MapaHOiAHY MHU30(pEHilo, Ta
BHU3HA4YEHI OCHOBHI (haKTOPH PHU3HMKYy HENOTpHUMaHHsS pexumy (apmakorepamii. [okazaHo, mo Monoauii Bik Tali€eHTIB, YOJOBiYa CTATh,
npodeciifHa Ta ciMeitHa qucdyHKIIs, 3TOBKUBAHHS ICHXOAKTUBHUMH PEIOBHHAMHU, IIPOYKTHBHI, HETAaTUBHI i HEHPOKOTHITHBHI CHMIITOMI
OB’ 3yBaJKCS 3 HU3BKUM PIBHEM NPUXIIBHOCTI A0 JIKyBaHHA. 3a3Ha4eHO, L0 NPUIIOM OpaJIbHUX aHTUIICHMXOTUKOB IMEPLIO TeHepalii
3 HasBHICTIO HEHPOJENTHYHUX HeOakaHMX sBHIL (celalis, MapKiHCOHI3M, akaTu3is, AMCKiHE3is, IUCTOHIs, TaXiKapmis, CyXicTb y poTi,
3aKpeny, 3aTPUMaHHS cedi, 301IbIIeHHs Barn) HEraTHBHO KOPEIIOBaB 3 HU3bKUM PIBHEM NPUXMWIBHOCTI 10 JTIiKyBaHHS y MAIi€HTIB, XBOPUX
Ha 30 peHito.

Kitrouogi ciioBa: mu3oQpeHist, IPUXUIBHICTD /0 JTiKyBaHHS, aHTHIICHXOTHKH, HeliposienTnyHi nobivHi edexTn.

Introduction

Schizophrenia is a widespread chronic mental disorder
worldwide (more than 24 million people) with a wide
range of psychopathological symptoms, such as positive
(hallucinations, delusions, grandiosity, suspicion, hostility),
negative (blunted affect, emotional detachment, apathy,
social isolation), neurocognitive (impaired concentration,
decreased short-term memory and information processing
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speed, disorganization of thinking), affective (anxiety,
tension, guilt, depression) and significant impairment of
quality of life and social functioning (work and study,
independence and autonomy, social activity, daily activities,
interpersonal communication) [1-3].

In terms of global burden of disease (DALY),
schizophrenia is one of the 20 most common causes of
disability in the world, with significant economic costs
that exceed $150 billion per year in the United States
alone. Schizophrenia reduces life expectancy and is
associated with three to four times higher mortality due to
the prevalence of risk factors (obesity, diabetes mellitus,
metabolic syndrome, dyslipidemia, smoking), increased
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suicide, poor health maintenance, and insufficient access to
preventive medicine, care, and treatment compared to the
general population [4].

The mainstay of pharmacological treatment of
schizophrenia is the use of antipsychotic drugs. They are
used to treat acute episodes of schizophrenia, supportive
therapy, and to prevent relapse of the disease, i.e.,
preventive treatment. The use of modern antipsychotics
in the treatment of schizophrenia can control the patient’s
mental state, is effective in alleviating positive and negative
symptoms, reduces the likelihood of relapse, and improves
quality of life and social functioning [5].

The patient’s willingness to follow the doctor’s
recommendations, take medications (dose, frequency,
duration), give up bad habits, and modify lifestyle is
defined as medication adherence [6].

Patients with schizophrenia are considered adherent
to treatment if they take more than 80% of the prescribed
antipsychotics, partially adherent to treatment if they take
only 50% of the medication, and non-adherent if they do
not take any medication for a week [7].

According to the CATIE study [8], 74% of patients
with schizophrenia discontinued antipsychotic treatment
within 18 months. It was shown that 38% of patients left
treatment due to their lack of effectiveness, 15% due to
poor tolerability and safety, and 21% for other reasons.

In a prospective study assessing treatment adherence
among patients with a first episode of schizophrenia, it was
shown that one third of the subjects (35%) discontinued
treatment within 6 months of starting therapy [9]. Another
study involving male patients with schizophrenia,
schizophrenia-like and schizoaffective disorders showed
that 53.6% of them refused treatment during the first year
of follow-up [10]. According to some authors, the rate of
nonadherence to schizophrenia treatment is about 50%,
ranging from 40% to 72% [11].

It has been proven that nonadherence to schizophrenia
treatment increases the risk of relapse and re-hospitalization
by almost five times [12]. It has been demonstrated that
insufficient treatment adherence was associated with an
increase in the frequency of involuntary hospitalization,
slower recovery and longer stay in a psychiatric hospital,
higher risk of suicide, substance abuse, poorer prognosis,
and lower quality of life and social functioning [13].

According to some authors, the main reasons for
nonadherence to treatment in patients with schizophrenia
were insufficient criticism and awareness of the disease,
negative attitudes toward medications, polypharmacy,
current or past substance dependence, high cost of
modern antipsychotics, poor relationships with the doctor,
discharge from the hospital without an adequate follow-up
plan, general fear of side effects, and the presence of
concomitant neuroleptic adverse events and diseases [14].
At the same time, poor adherence to treatment among
patients with schizophrenia was associated with cognitive,
negative disorders, depression, lack of family support, low
socioeconomic and demographic status of the patient [15].

Studies of treatment adherence and identification
of risk factors for nonadherence to pharmacotherapy in
schizophrenia are very relevant in modern psychiatry,
aimed at improving patient awareness of the existing
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mental illness and therapeutic tactics, forming motivational
interest in treatment, acquiring skills for self-management
of the therapy regimen, including acquiring a critical
attitude towards the disease and willingness to adhere to
the pharmacotherapy regimen.

The aim of the study is to determine the peculiarities
of the level of adherence to treatment and risk factors
for nonadherence to pharmacotherapy in patients with
schizophrenia.

Material and methods

In 2024, a study was conducted at the Department
of Psychiatry, Psychotherapy, Narcology and Medical
Psychology of Donetsk National Medical University
(Kropyvnytskyi) to assess adherence to treatment in 40
patients with schizophrenia after obtaining their written
informed consent following the principles of the World
Medical Association Code of Ethics (Declaration of
Helsinki).

Study inclusion criteria:

1. Outpatients with a diagnosis of paranoid schizophrenia
(F20.09-F20.00) according to ICD-10.

2. Age from 18 to 50 years.

3. Taking a stable dose of oral antipsychotics for at least
6 months.

Exclusion criteria for the study:

1. Acutepsychotic state or exacerbation of schizophrenia.

2. Clinically significant negative and/or neurocognitive
symptoms.

3. Criteria for substance dependence.

4. Clinically significant concomitant somatic and/or
neurological diseases.

5. Active suicidal thoughts and/or suicidal behavior for
6 months.

6. Risk of harm to self or others.

The study involved 40 patients with paranoid
schizophrenia with different types of course, among whom
22 patients (55%) were female and 18 (45%) were male.
The average age of onset of the disease in the subjects was
(21.349.95) years, and the average duration of the mental
disorder was (10.44+10.13) years. The majority of patients
(60%) had a low level of treatment adherence, 11 patients
(27.5%) had a moderate level, and only 5 patients (12.5%)
had a high level of treatment adherence.

To further identify risk factors for nonadherence to
psychopharmacotherapy and the correlations between
them, we grouped patients with high and moderate levels
of adherence to treatment into the first group of the study.
Patients with low levels of adherence were included in the
second group.

The study used socio-demographic, clinical and social,
clinical and psychopathological, and mathematical and
statistical research methods.

In order to study socio-demographic and clinical-
social features in patients with schizophrenia, the authors
developed a semi-structured questionnaire that included
socio-demographic (age, gender, education, professional
employment, disability marital status) and clinical and
social indicators (heredity of mental disorders, substance
abuse, duration of mental disorder and antipsychotic use,
history of somatic diseases, medication control, current
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use of antipsychotic drugs (generation, frequency), side
effects).

To identify and assess the severity of positive,
negative, and general psychopathological symptoms in
schizophrenia, the authors used the PANSS (Positive
and Negative Syndrome Scale) [16], which included
30 items (7 items to determine the severity of positive
symptoms, 7 items for negative symptoms, and 16 items
to determine the severity of general psychopathological
symptoms). Each item on the scale was scored separately
from 1 to 7 points depending on the severity of the
mental disorder.

The level of adherence to psychopharmacotherapy
among patients with schizophrenia was assessed using the
Medication Adherence Rating Scale [17], which included
10 items and determined the level of adherence to therapy
(up to 5 points — low level, 57 points — medium (moderate)
level, 8-10 points — high level).

The study of the presence and severity of adverse
events associated with antipsychotics was assessed using
the Glasgow Antipsychotic Side Effects Scale (GASS)
[18]. This questionnaire included an assessment of 22 items
depending on the frequency of side effects (never, once,
several times, daily) and determined the level of distress for
each item from 1 to 10 points.

The mathematical and statistical method of the study
was performed using Microsoft Excel 2019 software.
Quantitative mathematical changes are presented as mean
(M) and standard deviation (SD), and the Mann-Whitney U
test was used to analyze nonparametric statistical variables.
A p value of less than 0.05 was considered statistically
significant.

Results of the study
Young age of patients (p<<0.001), male gender (p<0.001),
disability (p<0.05), impaired professional (p<0.05) and

family functioning (p<0.05) were statistically significantly
associated with low adherence to treatment when analyzing
the socio-demographic characteristics of patients with
schizophrenia (Table 1).

Table 2 demonstrates the statistical dependence of
clinical, social and psychopathological features in patients
with schizophrenia on different levels of their adherence to
treatment.

The presence of a family history of psychiatric illness
was associated with high and medium levels of adherence
(p<0.05), while the absence of a family history of mental
illness was significantly associated with low levels of
adherence (p<0.05).

The history of substance abuse in patients with
schizophrenia was a significant risk factor for poor
adherence to pharmacotherapy (p<0.001).

Patients’ self-administration of medications without
supervision from an assistant (relatives, spouse) was
significantly associated with low adherence (p<0.001).
On the contrary, when the responsibility for taking
the medication was assigned to the patient’s assistant,
adherence improved to moderate to high levels (p<0.001).

The use of conventional neuroleptics (first-generation
antipsychotics) or their combination with other drugs
was associated with poor adherence to pharmacotherapy
compared with the use of atypical second-generation
antipsychotics (p<0.05).

The frequency of antipsychotic use also influenced
patient adherence to treatment. At the same time, an
increase in the frequency of medication (two or three times
a day) led to low adherence (p<0.05).

It is worth noting that more significant results in the
productive (p<0.05), negative (p<0.05) subscales and
the overall severity of schizophrenia on the PANSS scale
were significantly associated with poor adherence to
pharmacotherapy (p<0.05).

Table 1
Treatment adherence in patients with schizophrenia depending on socio-demographic characteristics
Socio-demographic indicators F;:isgthg;;lzill é}n;:;:fgﬁct;d Second g(l;(l)ll::feg(c)::‘), level of Total number
Age
18-30 years 4 (40%) 6 (60%) 10 (100%)
31-40 years old 5 (20%) 20 (80%)** 25 (100%)
41-50 years old 4 (80%) 1 (20%) 5 (100%)
Gender:
Female 17 (77.2%) 5(22.7%) 22 (100%)
Male 4 (22.2%) 14 (77.8%)** 18 (100%)
Education:
General secondary 5 (41.7%) 7 (58.3%) 12 (100%)
Professional 7 (46.7%) 8 (53.3%) 15 (100%)
Higher education 8 (61.5%) 5 (38.5%) 13 (100%)
Professional employment:
Studying/working 4 (50%) 4 (50%) 8 (100%)
Not studying/not working 12 (37.5%) 20 (62.5%)* 32 (100%)
Disability:
Presence of disability 14 (38.3%) 22 (68.7%)* 36 (100%)
Absence of disability 2 (50%) 2 (50%) 4 (100%)
Marital status:
Married 6 (66.7%) 3(33.3%) 9 (100%)
Single 10 (32.3%) 21 (67.7%)* 31 (100%)

Note: * — p<0.05; ** — p<0.001.
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Table 2

Adherence to treatment in patients with schizophrenia depending on clinical, social,
and psychopathological characteristics

Clinical, social, and psychopathological
indicators

First group (moderate and
high level of adherence)

The second group (low
level of adherence)

Total number

Duration of mental disorder, years (M£SD) 10.47+10.11 10.31£10.06
Duration of mental disorder treatment,
years (M£SD) 10.36+9.95 9.45+9.54
Family history of mental disorders:
Present 8 (66.7%)* 4 (33.3%) 12 (100%)
Absent 11 (39.3%) 17 (60.7%)* 28 (100%)
History of substance abuse:
Present 4 (26.7%) 11 (73.3%)** 15 (100%)
Absent 15 (60%)* 10 (40%) 25 (100%)
History of somatic diseases:
Present 8 (57.1%) 6 (42.9%) 14 (100%)
Absent 12 (46.2%) 14 (53.8%) 26 (100%)
Control over medication intake:
Takes medication independently 4 (21.1%) 15 (78.9%)** 19 (100%)
With the help of an assistant 15 (71.4%)** 6 (28.6%) 21 (100%)
Current medication use:
Traditional neuroleptics 4 (40%) 6 (60%)* 10 (100%)
Atypical antipsychotics 12 (66.7%)* 6 (33.3%) 18 (100%)
Combination of antipsychotics 2 (16.7%) 10 (83.3)* 12 (100%)
Frequency of medication intake:
Once a day 16 (69.6%)* 7 (30.4%) 23 (100%)
Twice a day 4 (28.6%) 10 (71.4%)* 14 (100%)
Three times a day 1 (33.3%) 2 (66.7%) 3 (100%)
PANSS: positive subscale, (M+SD) 14.25+10.56 17.63+11.06*
PANSS: negative subscale, (M+SD) 17.41+11.10 22.47+12.45%
PANSS: general psychopathological subscale,
(MSD) 36.64+12.26 38.12+12.93
PANSS: total disease severity score, (M+SD) 68.30+16.24 78.224+17.12%*

Note: * —p<0.05; ** —p<0.001.

The dependence of treatment adherence on the presence

In patients with moderate and high levels of adherence

and severity of side effects while taking antipsychotic drugs
is shown in Table 3.

Thus, an increase in the severity of some side effects
associated with antipsychotics, namely excessive sedation,
extrapyramidal symptoms (parkinsonism, akathisia,
dyskinesia, dystonia), anticholinergic adverse events
(tachycardia, dry mouth, constipation, urinary retention),
weight gain, statistically significantly correlated with
insufficient adherence to treatment (p<0.05).

to pharmacotherapy, a lower overall score of severity of
neuroleptic side effects according to the Glasgow scale was
recorded (32.51£11.8, p<0.05).

Conclusions
One of the main problems in psychiatry is low adherence
to pharmacotherapy in patients, which demonstrates a
violation of consent to treatment, unwillingness to cooperate
therapeutically and participate in long-term treatment and

Table 3

Adherence to treatment in patients with schizophrenia depending on the presence and severity
of neuroleptic side effects according to the Glasgow Scale

- First group (moderate and Second grou
Ne Neuroleptic side effects highgleve[l) (Ef adherence) (low level of Edhei')ence)
1. Excessive sedation 4.18+0.53 5.23+0.51%*
2. Cardiovascular adverse events 2.05+0.04 2.08+0.05
3. Extrapyramidal adverse events 9.05+3.25 11.34+4.00*
4. Anticholinergic adverse events 4.014+0.33 5.85+0.41*
5. Gastrointestinal adverse events 1.15+0.01 1.49+0.01
6. Genitourinary adverse events 2.01£0.02 2.09+0.05
7. Symptoms of diabetes mellitus 1.05+0.08 1.07+0.39
8. Hyperprolactinemia 8.05+3.43 8.6543.50
9. Weight gain 1.98+0.09 2.424+0.02*
10. Total score on the Glasgow scale 32.51£11.8 40.22+12.4*

Note: 0-21 points — mild side effects, 22—42 points — moderate side effects, 43 points — severe neuroleptic side effects; * — p<0.05.
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rehabilitation activities. Insufficient compliance and non-
adherence to treatment in patients increases the likelihood
of exacerbations and hospitalization, increases the risk of
suicide and substance abuse.

The study demonstrated that the level of adherence to
treatment in patients with schizophrenia is influenced by
demographic (young age, male gender), social (professional
and family maladjustment, history of substance abuse),
economic (unemployment, disability) factors, clinical and
psychopathological features of the disease (productive,
negative, neurocognitive = symptoms, schizophrenia
pathomorphosis), and factors related to current treatment

(neuroleptic generation, form, quantity, and frequency of
medication, duration of pharmacotherapy).

Low treatment adherence in patients with
schizophrenia is characterized by side effects associated
with antipsychotics, including excessive sedation,
extrapyramidal and anticholinergic adverse events, weight
gain, and metabolic endocrinological disorders.

Improving adherence to schizophrenia treatment
can have a significant positive impact on patients and
society as a whole. This can be achieved by focusing
on the identification of multiple risk factors that lead to
nonadherence to pharmacotherapy.
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The aim of the study was to determine the effectiveness of probiotic sanitation of the abdominal cavity in the treatment of disseminated
peritonitis.

Materials and methods. The study included 98 patients with disseminated peritonitis. Patients were divided into 3 groups. Group I (main
group) included 31 patients in whom the abdominal cavity was cleaned with a 5% solution of probiotic disinfectant. Group Il (comparison
group) consisted of 32 patients, in whom the abdominal cavity was cleaned with a solution of the sorbent “Enterosgel”. Group III (placebo
control group) included 35 patients in whom the abdominal cavity was cleaned with 0.9% NaCl solution. In order to determine the level of
intoxication and the dynamics of peritonitis, we determined the functional activity of phagocytic cells of peripheral blood.

Results. Sanitation of the abdominal cavity with probiotic disinfectants in patients of Group I caused a decrease in the manifestations
of endogenous intoxication already on the 3rd day of the study. These trends contributed to the optimization of the functional activity of
neutrophil granulocytes and their bactericidal properties. A tendency to restore the function of monocytes was established. In patients of Group
11, a positive dynamic of the studied indicators was noted on day 7 of the study. While in patients of Group III, these changes did not have a
clearly pronounced positive dynamic throughout the study.

Conclusions. The study showed that the use of probiotic disinfectants for the sanitation of the abdominal cavity is an effective treatment
for disseminated peritonitis, which significantly improves the treatment outcomes of such patients.

Keywords: peritonitis, abdominal sepsis, endogenous intoxication, antibiotic resistance, probiotics.
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JocnimkeHHs BKIIOUIWIO 98 MAIi€eHTIB 3 PO3MOBCIOKCHIM MEPUTOHITOM, sIKi Oymu posmomiteHi Ha 3 rpymu. B rpymy I (ocHOBHY)
yBifimoB 31 marjienT, SKOMy CaHaIi0 YEPEeBHOI MOPOXHUHH MPOBOMWIN 5% po3unHoM mpobiotnunoro aesindexranty, rpymy II (rpymy
TIOPIBHSHHS) CTAHOBIIM 32 TANi€HTH, CaHAIIIo0 IIPOBOWIN po3dnHOM copOeHTy «EnTepocrensy. B rpymy 11 (umane6o-xkoHTpons) yBidnmm
35 mauieHTiB, SKuM caHario npoBoauan 0,9% pozurHoM NaCl. BusHaganu ¢yHKIIOHaNbHY aKTUBHICT (DAarouTyi0qnX KIITHH. Y XBOPHX
rpynu | 3HIXEHHs MPOsIBIB €HIOTEHHOI IHTOKCHKALIli BUSBWIM BiKe Ha 3-Tio 100y nocmiukeHHs. Y xBopux rpymu Il mo3utuBHa auHaMika
JOCINIUKYBaHUX MOKA3HHUKIB Bi3HaUanacs Ha 7-My 100y pocmimkenns. Tomi sk y xsopux rpymu Il Taki 3MiHH He MaJlM 9iTKO BHPa)Ke€HOT
MMO3UTUBHOI IMHAMIKH.

Kitro4oBi ci1oBa: nepuToHiT, a00MiHATBHUI CETICUC, CHIOTCHHA IHTOKCHKAIIS, aHTHOIOTHKOPE3UCTEHTHICTh, TPOOIOTHKH.

INOPOKHHUHU Y JIIKYBAHHI PO3IOBCIOAXKEHOI'O

Introduction
The treatment of peritonitis and abdominal sepsis

value. New diagnostic tools, such as biomarker assays and
PCR methods for microbial detection, will accelerate the

consists in several aspects: early targeted therapy and
volume resuscitation, control of the source of infection,
and antibiotic therapy. Surgical treatment of the source is
a mandatory treatment for every patient with secondary or
ongoing peritonitis and has both therapeutic and diagnostic

©1. V. Karol, O. O. Bilyayeva, 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'

detection of complications after surgical treatment and
allow for the rapid initiation of individualized antimicrobial
therapy [1].

Proper source control is essential for the management of
intra-abdominal infection (IAI). In this setting, appropriate
source control is paramount to the treatment of most patients
with TAI and can improve outcomes. In addition, adequate
source control can also shorten the course of antibiotic
therapy. The impact of source control is not related to the
use of appropriate antibiotics. Several studies have shown
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that both are independent predictors of mortality, but there
is consensus that without adequate source control, antibiotic
therapy may have little or no effect [2].

The problem remains in antibiotic resistance of
microorganisms, which is increasing every year and poses
a great threat worldwide. It can be weakened by the use of
probiotic disinfectants, which at the same time can have a
positive effect on the treatment of peritonitis. The diverse
range of properties of probiotics can solve many problems
in medicine [3], as they have antibacterial, antifungal,
antiviral and anti-inflammatory effects [4].

A great problem in the treatment of patients with
peritonitis, and even more in abdominal sepsis, is an
imbalance of the immune system. The first line of defense
against an infectious factor is neutrophilic granulocytes
(NGs) and monocytes, the cells responsible for innate
immunity. Therefore, in our study, we chose to determine
the functional activity of these phagocytic cells in the
peripheral blood for evaluation of the level of intoxication
and the dynamics of peritonitis.

Paradoxically, neutrophils are also one of the main
mediators of tissue damage in various human diseases,
including sepsis. Under normal conditions, the half-life of
neutrophils in the blood circulation is limited to 610 hours,
after which they undergo spontaneous apoptosis. However,
during acute inflammation, the lifespan of neutrophils is
significantly extended due to the action of proinflammatory
mediators and bacterial membrane components such
as endotoxin. This prolonged survival of neutrophils is
associated with the accumulation of activated neutrophils,
which contributes to persistent inflammation and further
damage to body tissues with subsequent organ failure in
critically ill patients [5].

Monocytes, which are the first to participate in the
immune system’s response to an infectious factor, also
undergo significant changes in abdominal sepsis. The
study of the dynamics of these cells at the beginning of
the immune response in the peripheral blood revealed a
decrease in their number in lipopolysaccharide-induced
acute inflammation in humans. This is due to the migration
of monocytes into tissues from the blood, where they
differentiate into dendritic cells and macrophages, and
also reflects an increase in monocytes in the marginal or
migrating pool. Monocytes, in addition to their phagocytic
function, play a significant role in the regulation of the

immune response. They can mediate apoptosis, modulate
cytokine responses, and have calculated interactions with
lymphocytes [6-8].

Given the above, this study is relevant and can improve
the results of treatment of patients with disseminated
peritonitis and abdominal sepsis.

The aim of the study was to determine the effectiveness
of probiotic sanitation of the abdominal cavity in the
treatment of disseminated peritonitis.

Material and methods

This study included 98 patients with disseminated
peritonitis who were operated on and treated in 2023-2024
at the Brovary Multidisciplinary Clinical Hospital, which
is the base of the Department of General and Emergency
Surgery of the Shupyk National Healthcare University
of Ukraine. Peritonitis was caused by the following
diseases: acute appendicitis — 13 (13.3%) cases, acute
cholecystitis — 8 (8.2%) cases, perforated gastric or
duodenal ulcer — 34 (34.7%) cases, tumor perforation —
15 (15.3%) cases, small intestinal obstruction and intestinal
perforation — 11 (11.2%) cases, trauma and injuries of the
abdominal cavity — in 6 (6.1%) cases, colon perforation of
non-tumor genesis —in 11 (11.2%) cases. All patients in the
study were operated on with both laparoscopic and open
surgical interventions.

The patients were divided into three groups, comparable
in age and gender (Table 1), as well as in the presence of
comorbidities (Table 2).

The table shows that most of the patients of the study
were of the working age, which also contributes to the
economic problem of peritonitis.

Comorbidities were detected in 62.2% of the study
patients. It can be seen from the above data that the most
common diseases of the cardiovascular system were found
in patients. Most patients had two or more comorbidities.

Group I (main group) included 31 (31.6%) patients
in whom the abdominal cavity was sanitized with a 5%
solution of probiotic disinfectant “SVITECO PHS”
(Sirion LLC, Ukraine) in sterile 0.9% NaCl solution
3-5-fold, then a probiotic disinfectant spray
“AREDERMA” (Sirion LLC, Ukraine) was applied
to the surgical wound, and after its closure — a gel with
probiotics “SVITECO PPG” (Sirion LLC, Ukraine). Group
II (comparison group) consisted of 32 (32.7%) patients in

Table 1
Distribution of patients with peritonitis depending on age and gender
Group I, n=31 Group II, n=32 Group III, n=35
Age, years Men Women Men Women Men Women

Abs. % Abs. % Abs. % Abs. % Abs. % Abs. %

18-20 1 3.2 — — 1 3.1 1 3.1 — — — —

21-30 3 9.7 1 32 4 12.5 1 3.1 2 5.7 - -
3140 1 32 1 32 2 6.3 — — 3 8.6 1 2.9
41-50 4 12.9 3 9.7 2 6.3 2 6.3 2 5.7 2 5.7
51-60 3 9.7 2 6.5 4 12.5 1 3.1 5 14.3 1 2.9
61-70 1 32 3 9.7 1 3.1 2 6.3 5 14.3 3 8.6
71-80 3 9.7 3 9.7 4 12.5 3 9.4 2 5.7 4 11.4
>80 1 3.2 1 3.2 — — 4 12.5 1 2.9 4 11.4
Total 17 54.8 14 452 18 56.3 14 43.7 20 57.1 15 42.9
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Table 2

Comorbidities in patients with peritonitis by study groups

. Group I, n=31 Group II, n=32 Group III, n=35

Name of the disease Abs. % Abs. % Abs. %

Diseases of the cardiovascular system
(CHD, ASC, HTN) Y 12 38.7 10 31.3 15 42.9
Post-thrombophlebitic syr}drome of the lower 3 97 5 6.3 3 36
extremities

Diabetes mellitus 4 12.9 5 15.6 4 11.4

Drug addiction 1 3.2 1 3.1 1 2.9

Closed chest injury 1 3.2 1 3.1 3 8.6

Obesity 1 3.2 2 6.3 2 5.7

Gastric ulcer and duodenal ulcer 3 9.7 2 6.3 2 5.7
Chronic pancreatitis 3 9.7 2 6.3 2 5.7

Diseases of the respiratory system 3 9.7 4 12.5 3 8.6

Osteochondrosis, 1nt§;;/1;3ir;:bral protrusions and 2 65 1 3] B .
Diseases of the genitourinary system 4 12.9 3 9.4 4 11.4

Notes: CHD — coronary heart disease, ASC — atherosclerotic cardiosclerosis, HTN — hypertension.

whom the abdominal cavity was sanitized with a solution
of sorbent “Enterosgel” (KREOMA-PHARM, Ukraine) in
sterile 0.9% NaCl solution 3—5-fold with an exposure of
the solution for 2-3 minutes, after which it was washed out
of the abdominal cavity with 0.9% NaCl 3-5 times. Group
IIT (placebo control) included 35 (35.7%) patients who
underwent abdominal cavity sanitation with 0.9% NaCl
3-5 times.

Treatment and examination of patients was carried
out in accordance with the Helsinki Declaration of the
World Medical Association (Seoul, 2008), orders of the
Ministry of Health of Ukraine (No. 281 of November 01,
2000, No. 355 of September 25, 2002, No. 356 of May 22,
2009 as amended by the Order of the Ministry of Health
of Ukraine No. 574 of August 05, 2009, No. 1118 of
December 21, 2012), and with the permission of the Ethics
Committee of the Shupyk National Healthcare University
of Ukraine (Protocol No. 8 of November 7, 2022). All
patients provided written consent to the processing of their
personal data.

In order to determine the level of intoxication and
the dynamics of peritonitis we determined the functional
activity of phagocytic cells of the peripheral blood. The
activity of monocytes and NGs was studied in patients in
the NST (nitroblue tetrazolium reduction test) [9]. It was
performed in two modifications: spontaneous and induced
tests. The spontaneous test is an indicator of the functional
activity of the total pool of phagocytic cells in the peripheral
blood. E. coli antigen was used as a stimulant in the induced
test. The test makes it possible to determine the ability of
NGs and monocytes to complete phagocytosis. The number
of NST-positive cells per 200 intact NGs was determined.
The study examined the effect of microbial antigens on
the activity of the NG myeloperoxidase enzyme, which is
oxygen-dependent. The microscopic study was performed
using light-optical microscopes “ZEISS” (Germany)
with the data processing system “Axio Imager. A2”
data processing system with 5x, 10x, 20x, 40x objective
magnification, 1.5 binocular objective, and 10x eyepieces.

Statistical processing of the study results was
performed using the Statistical software EZR v. 1.64
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(graphical user interface for R statistical software version
4.3.1, R Foundation for Statistical Computing, Vienna,
Austria). If the values conformed to the law of normal data
distribution, the samples were evaluated using Student’s
t-test or Fisher’s F-test at a significance level of 95%
(a=0.05). If the values did not conform to the law of normal
distribution of data, nonparametric statistics methods were
used — Mann—Whitney U-test and Wilcoxon rank sum test.
In all cases of statistical evaluation, p<0.05 was considered
significant.

Results of research and their discussion

When determining the functional state of peripheral
blood NGs on day 1 of the study (Table 3), we found an
increase in spontaneous activity 3.56-fold (p<0.01) and a
significant decrease in induced activity 3.64-fold (p<0.01).

A decrease in the activity of myeloperoxidase NGs was
determined in relation to the reference values 2.81-fold
(p<0.01).

The activity of monocytes was reduced 2.85-fold
(p<0.01) compared to the baseline values. A significant
inhibition of monocyte function in response to microbial
activation was also determined — 8.05-fold (p<0.001)
compared to the reference values.

On day 3 of the study, we found a tendency to reduce the
spontaneous activity of NG 1.55-fold (p<0.05) compared
to the baseline values, and in the induced test, an increase
was determined 1.42-fold compared to the baseline values
(p<0.05).

An increase in the activity of neutrophils
myeloperoxidase was found to be 2.1-fold higher than the
baseline values (p<0.01).

Also, on day 3 of the study, a tendency to restore the
functional activity of monocytes in both spontaneous and
stimulated tests was established — 1.49-fold (p<0.05) and
5.43-fold (p<0.001), respectively.

On day 7 of the study of patients of Group I, a decrease
in the functional activity of NGs relative to the baseline
values in the spontaneous test with an increase in the
induced test was found: 1.94-fold (p<0.01) and 2.67-fold
(p<0.01), respectively.
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Table 3
Indicators of functional activity of peripheral blood phagocytic cells in patients of Group I
. Units of Study period, day Reference
Indicators measurement 1 day | 3 days | 7 days values
Neutrophilic granulocytes

28.7£2.9 22.9£1.6

Spontaneous test % 4:} 5;620214 *p<0.05 *p<0.05 12.5+0.26
p=Y- #£p<0.05 *#£p<0.01
43211 6.1£1.0 11.5+£1.4

Induced test % « ’<0 (')1 *p<0.05 *p<0.05 15.67+1.05
p=Y- *#p<0.05 ##p<0.01
.. . 1.58+0.09 1.73+0.06

Activity of rrll\%/(e}loperomdase AU 0;5;(:)0(.)(18 %p<0.05 *p<0.05 2114015
p=Y. #4p<0.01 *#%p<0.01

Monocytes

5.9+1.10 7.95+0.97

Spontaneous test % 3,;96;61(')(;1 *p<0.01 *p<0.05 11.27+0.67
p=. #5p<0.05 #%p<0.01
7.87+0.87 8.94+1.05

Induced test % L"‘jg%gls %p<0.05 *p<0.05 11.67£0.97
p=Y #p<0.001 #5p<0.001

Notes: * — probability of differences relative to the reference values; ** — probability of differences relative to the baseline values.

An increase in the activity of myeloperoxidase 2.31-fold
(p<0.01) relative to baseline values was determined.

The functional activity of monocytes was characterized
by an increase in the spontaneous test 2.0-fold (p<0.01)
and in the induced test 6.17-fold (p<0.001) compared to the
baseline values.

When determining the functional state of peripheral
blood NGs on day 1 of the study (Table 4) in patients of
Group II, we found a significant increase in spontaneous
activity in relation to the reference values 3.45-fold (p<0.01)
and a decrease in induced activity 4.24-fold (p<0.01).

A decrease in the activity of myeloperoxidase NGs was
determined in relation to the reference values 3.06-fold
(p<0.01).

The activity of monocytes was 3.76-fold reduced
(p<0.01) compared to the reference values. Also, a

significant inhibition of monocyte function in response
to microbial activation was determined in relation to the
reference values 9.73-fold (p<0.001).

On day 3 of the study, we found a tendency to decrease
the spontaneous activity of NG in relation to the baseline
values 1.37-fold (p<0.05), and increase in the induced test
1.33-fold (p<0.05).

Anincrease in the activity of neutrophil myeloperoxidase
was found 1.75-fold (p<0.01) compared to baseline values.

Also, on day 3 of the study, a tendency to increase the
functional activity of monocytes in both spontaneous and
stimulated tests 1.63-fold (p<0.05) and 3.60-fold (p<0.01),
respectively, was established.

On day 7 we determined a decrease in the functional
activity of the NGs relative to the baseline values 1.68-fold
(p<0.01) in the spontaneous test and an increase 2.35-fold

Table 4
Indicators of functional activity of peripheral blood phagocytic cells in patients of Group I1
. Units of Study period, day Reference
Indicators measurement 1 day | 3 days 7 days values
Neutrophilic granulocytes

31.5+2.4 25.6+0.9

Spontaneous test % 43 : 12610713 *p<0.01 *p<0.01 12.5+£0.26
p=Y *%p<0.05 #%p<0.01
37403 4.93+0.7 8.7+0.68

Induced test % * '<0 (')1 *p<0.01 *p<0.01 15.67+1.05
p=Y. *%p<(.05 #%p<0.01
.. . 1.21+0.08 1.60+0.14

Activity of myeloperoxidase AU 0;69<ﬂ(:)0(.)(i6 %p<0.05 %p<0.05 2114015
p=Y. #5p<0,01 *4p<().01

Monocytes

4.94+0.73 6.92+0.89

Spontaneous test % 3*(58 g ? *p<0.01 *p<0.01 11.27+0.67
p=Y. #%p<(.05 *#%p<0.01
4.32+0.66 6.28+0.81

Tnduced test % L2008 %p<0.01 *p<0.01 11.67£0.97
p=Y. #4p<0.01 #%p<(.001

Notes: * — probability of differences relative to the reference values; ** — probability of differences relative to the baseline values.
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(p<0.01) in the induced test. However, these indicators
were 2.05-fold higher than the reference values in the
spontaneous test (p<0.01) and 1.80-fold lower in the
induced test (p<0.01).

A positive dynamic of myeloperoxidase activity was
determined relative to the baseline values. The obtained
results exceeded the baseline values 2.32-fold (p<0.01),
but they were higher than the reference values 1.32-fold
(p<0.05).

An increase in the functional activity of monocytes
relative to the baseline values was found 2.31-fold (p<0.01)
in the spontanecous test and 5.23-fold (p<0.001) in the
induced test, but they were lower than the reference values
1.63-fold (p<0.01) and 1.86-fold (p<0.01), respectively.

In determining the functional state of peripheral blood
NGs in patients of Group III on day 1 of the study (Table
5), we found an increase in spontaneous activity compared
with the reference values 3.46-fold (p<0.01) and a decrease
in induced activity 4.24-fold (p<0.001).

A decrease in the activity of myeloperoxidase NGs was
determined in relation to the reference values 3.46-fold
(p<0.01).

The activity of monocytes was reduced compared to
the reference values 3.52-fold (p<0.01). Also, a significant
inhibition of monocyte function 7.78-fold (p<0.001) in
response to microbial activation was determined compared
to the reference values.

On day 3 of the study, we found that the spontaneous
activity of NGs remained at the same level, and in the
induced test it decreased 1.26-fold (p<0.05) and 5.33-fold
(p<0.001) compared to the baseline values and reference
values.

A decrease in neutrophil myeloperoxidase activity
was observed relative to the baseline values by 1.17-fold
(p<0.05) and to the reference values by 4.06-fold (p<0.01).

Also, on day 3, a slight increase in the functional activity
of monocytes in both spontaneous and stimulated tests
was found relative to baseline values, but they remained

KJITHIYHA IIPAKTHUKA

significantly reduced relative to the reference values —
2.89-fold (p<0.01) and 6.14-fold (p<0.001), respectively.

On day 7, we identified a tendency to a decrease in the
functional activity of NGs relative to the baseline values
1.10-fold (p<0.05) in the spontaneous test and an increase
1.27-fold (p<0.05) in the induced test. However, these
values remained significantly different from the reference
values.

Myeloperoxidase activity was close to the baseline
values and significantly reduced compared to the reference
values — 3.40-fold (p<0.01).

The functional activity of monocytes in the
spontaneous test corresponded to the baseline values
and was significantly reduced compared to the reference
values — 3.52-fold (p<<0.01). In the induced test, an increase
in activity was noted in relation to the baseline values 2.60-
fold (p<0.01), but it was lower than the reference values
2.99-fold (p<0.01).

According to Table 5, throughout the study, a
significant inhibition of the activity of myeloperoxidase
NGs was detected in Group III. This indicates a violation of
phagocytosis, namely its oxygen-dependent phase. In this
group, the functional activity of monocytes was determined
at the stage of decompensation throughout the study.

Studies on phagocyte dysfunction caused by microbial
load have shown a decrease in their antimicrobial response
due to damage to mitochondrial function. This increases
the body’s susceptibility to secondary infections [10].

Thus, in patients with peritonitis, we found a significant
inhibition of NG and monocyte function. There was a
significant activation of NGs, but their functional potential,
which was determined by the effect of bacterial antigen
E. coli, was sharply weakened. These processes can be
explained by the nature of spontaneous and stimulated
NSTs. The spontaneous test shows the ability of NGs and
monocytes to carry out phagocytosis, while the induced
test, in turn, reflects the ability of these cells to complete
phagocytosis. Therefore, an increase in the spontaneous

Table 5
Indicators of functional activity of peripheral blood phagocytic cells in patients of Group III
. Units of Study period, day Reference
Indicators measurement 1 day | 3 days | 7 days values
Neutrophilic granulocytes
43.5+£2.2 39.543.5
Spontancous test % 43'1%16‘? *p<0.01 *p<0.01 12.520.26
P *5p>0,05 *%p<0.05
3740.6 2.94+0.8 4.7+0.9
Induced test % " '<0 0'01 *p<0.001 *p<0.01 15.67+1.05
p=r *#p<0.05 *#p<0.05
.. . 0.52+0.09 0.62+0.05
Activity of nll\?f(e}loperomdase AU O;6I<ﬂ(:)0(.)(i6 %p<0.01 %p<0.01 2112015
p=r *%p<0.05 *#p>0,05
Monocytes
3.9+0.7 3.2+0.5
Spontaneous test % ’12:8 (? 17 *p<0.01 *p<0.01 11.27+0.67
p=Y. #4p>0.05 #£p>0.05
1.540.7 1.9£0.2 3.94+0.7
Induced test % " ’<0 O-Ol *p<0.001 *p<0.01 11.67+0.97
p=Y. #4p>0.05 *4p<(.01

Notes: * — probability of differences relative to the reference values; ** — probability of differences relative to the baseline values.
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test indicates a significant load of NGs with antigens of
microorganisms, and a decrease in the functional activity
of these cells in the induced test reflects their ability to
complete phagocytosis in the oxygen-dependent phase.

The results of the study showed that peritonitis
develops severe and extremely severe endotoxicosis.
At the same time, compounds are formed that have a
significant damaging effect on the main effector cells of
natural resistance, suppressing the functional state and
reducing their metabolic activity. As a result, phagocytic
cells become a source of secondary microbial intoxication.
The accumulation of toxins of microbial and histiogenic
origin in the body of patients with peritonitis causes a
significant damaging effect of peripheral blood serum
on autologous leukocytes, which in turn reduces their
antimicrobial functional potential.

Sanitation of the abdominal cavity with probiotic
disinfectants in patients of Group I led to a decrease in
the manifestations of endogenous intoxication already
on day 3 of the study. These trends contributed to the
optimization of the functional activity of NGs and their
bactericidal capabilities. A tendency to restore the function
of monocytes, the main effector messengers of both innate
and adaptive immunity, was established. On day 7, a
positive dynamic of the studied parameters was observed.

In patients of Group II, a positive dynamic of the studied
parameters was noted on day 7 of the study. Whereas in
patients of Group III, these changes did not have a clearly
expressed positive dynamic throughout the study.

In the available literature, we did not find data on
the use of probiotic disinfectants for the sanitation of

the abdominal cavity in case of disseminated peritonitis.
This trend is interesting from a surgical point of
view, since peritonitis is associated with a variety of
microorganisms that are resistant to most antibacterial
drugs, and probiotics can provide an alternative to them.
Also, probiotic disinfectants have a positive effect on the
course of peritonitis and significantly improve the results
of its treatment. We have proven their effectiveness in an
experimental study [3; 11].

Probiotic  disinfectants can significantly reduce
antibiotic resistance, improve health protection worldwide,
and save significant money [12].

Conclusions

The study has shown that the use of probiotic
disinfectants for abdominal cavity sanitation is an effective
treatment for disseminated peritonitis, which significantly
improves the treatment outcomes of such patients.

Sanitation of the abdominal cavity with probiotic
disinfectants in patients of Group I led to a decrease in
the manifestations of endogenous intoxication already
on day 3 of the study. These trends contributed to the
optimization of the functional activity of neutrophilic
granulocytes and their bactericidal properties. A
tendency to restore the function of monocytes was
established. On day 7 of the study, a positive dynamic
of the studied indicators was observed. In patients of
Group 11, a positive dynamic of the studied parameters
was noted on day 7 of the study. Whereas in patients
of Group III these changes did not have a pronounced
positive dynamic throughout the study.
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Background. Serological tests for food allergy can yield false positive results due to antibodies against cross-reactive carbohydrate deter-
minants (CCD), potentially leading to overdiagnosis of IgE-mediated food allergy.

Objective — to assess the impact of anti-CCD antibodies on the results of serological testing for food allergy in patients from southern
Ukraine.

Methods. A total of 1.210 patients with a suggestive or convincing history of food allergy underwent serological testing for specific IgE
antibodies to various food allergens using two immunoblotting panels. One panel included a CCD marker. Statistical analysis compared the
frequency and pattern of positive results in patients with and without anti-CCD antibodies.

Results. Antibodies to at least one allergen were detected in 46.0% of patients. Patients with anti-CCD antibodies had a higher count of
positive reactions to CCD-containing allergens (mean: 7.30 vs. 0.85, p =<0.001*), while no such significant difference was observed for non-
CCD allergens (mean: 1.15 vs. 1.90, p = 0.0256).

Conclusion. The presence of anti-CCD antibodies significantly increases the number of positive reactions to CCD-containing food aller-
gens in serological tests. Multiple positive results for such allergens should prompt suspicion of anti-CCD antibodies and further evaluation
to avoid overdiagnosis of food allergy.

Keywords: food allergy, cross-reactive carbohydrate determinants, CCD, IgE, Ukraine.
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BIIVIUB AHTHUTILJII 1O CCD HA PE3VJIBTATHU CEPOJIOTTYHOI'O TECTYBAHHS HA XAPYOBY AJIEPTTIO

'00ecoruii nayionanshui meduynuil ynisepcumem, Qdeca, Ykpaina

’Hayionanohuil ynisepcumem oxoponu 300pos’s Yxpainu imeni I1. JI. [llynuxa, Kuis, Ykpaina

Cepen 1210 mamienTiB i3 mifo3poro abo MiATBEpPIKEHHM aHAMHE30M XapdoBoi aneprii y miBIeHHOMY perioHi Ykpainu y 46,0%
BHSIBJICHO QHTHUTINIA X04a 0 110 OJHOTO ajepreHy 3 ABOX maHenell. Briepiie B Ykpaini 20CipkeHO BIUIUB aHTHTLI 10 HePeXpeCcHO-PeakTHBHHUX
BymieBopHUX JerepMinanT (CCD) Ha pe3ysnsraTé cepoNoriqHOro TecTyBaHHS: y HOCIiB aHTH-CCD aHTHUTIN KUTBKICTh ITO3UTHBHUX PEaKIlii
Ha CCD-BMmicHi aneprenu Oyna cyTTeBo BHIIOI0 (y cepenabomy 7,30 mpotu 0,85; p<0,001), Toni six ans aneprenis 6e3 CCD taxoi pi3HHLI He
BusiBIIeHO. OTXke, MHOXKUHHI 1T03UTUBHI pe3yibratd Ha CCD-BMicHI Xap4oBi allepreHu i 4ac TeCTyBaHHS eKCTPAKTaMH MOBUHHI BUKJINKATH
migo3py Ha HasBHICTH aHTH-CCD aHTHUTIN 1 € MiACTaBOIO JUIS JOAATKOBOTO OOCTEXEHHS 3 METOI0 YHUKHEHHS HaJaMipHOI niarHoctuxn IgE-
OIOCEPEIKOBAHOI XapuOBO1 aleprii.

KitrouoBi ciioBa: xapuoBa aneprisi, mepexpecHo-peakTuBHi ByriieBoaHi gerepminantu, CCD, IgE, Ykpaina.

Introduction

Current diagnostic approaches to patients with sus-
pected food allergy include history and physical exami-
nation, skin prick testing (SPT), in vitro testing and food
challenges [1; 2]. In patients with convincing or sugges-
tive history, the initial testing includes SPT or in vitro tests,
which are mainly carried out by serological methods using
enzyme immunoassay or immunoblotting. The choice of

© L. Gai, M. Kurtova, Ye. Tarasov et al., 2025
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testing depends on patient clinician preferences, tests avail-
ability, and limitations. Although immunoassays are more
costly than SPT, they are not affected by antihistamines and
other medications, or skin conditions, and can be safely
used in patients with severe anaphylaxis. Unfortunately,
immunoassays may demonstrate false positive results due
to the antibodies to cross-reactive carbohydrate determi-
nants (CCD), which are protein-linked carbohydrate struc-
tures common in food allergens of plant origin [3]. Being
tested for specific IgE (sIgE) antibodies by serological
assays, patients with antibodies to CCDs can show a large
number of positive reactions, called multi-reactions. This
may lead to confusing results and overdiagnosis of I[gE-me-
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diated food allergy. Previously, we have shown the effect
of anti-CCD antibodies on immunoassay results in patients
with respiratory allergy [4]. Here we explore the possible
role of anti-CCD antibodies in initial in vitro testing for
suspected IgE-mediated food allergy.

The purpose of the study is to explore the possible
role of anti-CCD antibodies in initial in vitro testing for
suspected [gE-mediated food allergy.

Materials and methods

1210 patients of the Southern region of Ukraine (Odesa
and Mykolayiv regions) with suggestive or convincing
history of food allergy administered for initial serological
testing by clinicians. Patients were tested for sIgE
using two distinctimmunoblotting panels with different
sets of crude allergen extracts produced by Mediwiss
(Germany): 238 patients were tested using Mediwiss
Food LV30 (Panel B), that contains CCDx marker, 972
with Mediwiss Food A30 (Panel A) without CCDx
marker. The following allergens were tested: Mediwiss
Food LV30 — CCDx, Staphyl. mix (mstaph), codfish (f3),
salmon (f41), beef (f27), pork (f26), chicken (f83), egg
white (f1), egg yolk (f75), milk (f2), a-lactalbumin (f76),
B-lactoglobulin (f77), caseine (f78), wheat flour (f4), rye
flour (f5), oat flour (f7), maize flour (f8), peanut (f13),
coconut (f36), tomato (f25), potato (f35), bell pepper (f218),
buckwheat (f11), carrot (f31), celery (f85), apple (f49),
orange (f33), banana (f92), soy bean (f14); Mediwiss
Food A30 — milk (f2), caseine (f78), cheese mix (fx400),
egg white (f1), egg yolk (f75), beef (f27), fish mix (fx3),
shrimp (f24), cacao (f93), wheat flour (f4), barley
flour (f6), rice flour (f9), maize flour (£8), soy bean (f14),
sesame seed (f10), carrot (f31), potato (f35), tomato (25),
celery (f85), banana (92), citrus mix (fx10), pepper (f263),
strawberry (f44), kiwifruit (f84), onion (f48), peanut (f13),
hazelnut (f17), walnut (f256), almond (f20), pistachio
nut (f203). CCDx marker included in the Mediwiss Food
LV30 panel contains mixture of the CCD-containing
molecules — bromelain, horseradish peroxidase and
ascorbate oxidase, usually used for detection of anti-CCD
antibodies.

Reaction was assumed as positive if concentration of
IgE was equal or more than 0.35 IU/ml (1 class according
to RAST classification).

This study is in compliance with the principles of
the World Medical Association Code of Ethics and was
approved by the ethics committee of Odessa National
Medical University (Protocol No. 9 — 04.11.2019).
Written informed consent was obtained from each patient
or patient’s parents in case if the patient has not reached
18 years old.

All data processing and statistical analyses were
performed using R (version 4.0 or later) and RStudio. The
following R packages were primarily used: tidyverse for
data manipulation and visualization (including ggplot2 for
plots and dplyr for data wrangling), readx] for importing
Excel data, DescTools for calculating Wilson binomial
confidence intervals (BinomCI), knitr for generating
HTML tables (kable), and MASS for Negative Binomial
Generalized Linear Models (glm.nb). Standard R functions
from the stats package were used for Wilcoxon Rank-Sum
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tests (wilcox.test) and Poisson Generalized Linear Models
(glm with family = poisson). Frequencies are presented as
percentages with 95% Wilson Cls. Comparisons of counts
between groups were performed using the non-parametric
Mann-Whitney U test (Wilcoxon rank-sum test). For count
data, Poisson and Negative Binomial GLMs were also
employed to model the relationship between group status
and allergen counts, providing an alternative statistical
approach. For inter-panel comparisons of individual
allergen frequencies (binary data: positive/negative), the
Mann-Whitney U test was used. A p-value < 0.01 was
considered statistically significant for all tests.

Results and their discussion

Among patients with suggestive or convincing
history of food allergy in the Southern region of Ukraine
(N=1210), 46.0% [95% CI: 43.2, 48.8] had antibodies to
at least one allergen across the two panels. Gender and age
characteristics of seropositive patients were as follows: For
Panel A: the panel initially included N = 402 seropositive
participants, the mean age was M = 22.03 years (SD =
18.48), sex distribution: Female: n = 208 (51.7%), Male:
n = 194 (48.3%); For Panel B: the panel initially included
N = 154 seropositive participants, the mean age was M =
20.81 years (SD = 17.82), sex distribution: Female: n = 82
(53.2%), Male: n = 72 (46.8%).

Both panels showed similar total positive allergen
distribution (Figure 1).

Inter-Panel Comparison of composition of positive
allergen count were analyzed (Figure 2). It was shown
that there were no significant difference in Overall Total
Positive Allergens Count (p = 0.54840), Overall CCD-
Containing Allergens Count (p = 0.43130) and Overall
Non-CCD Allergen Count (p = 0.22300).

Due to different allergens included in used panels the
results were analyzed separately (Table 1). In Panel A, the
most commonly detected antibodies were to Egg white
(f1) (41.3%; 95% CI: [36.6, 46.2]) followed by Milk (f2)
(40.3%; 95% CI: [35.6, 45.2]). In Panel B, the structure
of seropositivity showed antibodies to a-lactalbumin (f76)
(40.3%; 95% CI: [32.8, 48.2]) followed by Milk (f2)
(39.6%; 95% CI: [32.2, 47.5]) as most common.

The highest detection rates for CCD-containing food
allergens were for Bell pepper (f218) (27.9%; 95% CI:
[21.4, 33.5]) and Wheat flour (f4) (25.6%; 95% CI: [21.6,
30.1]) (Panel A)/ (20.1%; 95% CI: [14.6, 27.2]) (Panel B).

sIgE detection rate to CCD was 13.0%; 95% CI: [10.29,
15.71], which was comparable to anti-CCD antibodies
detection rate in our study of patients with suspected
respiratory allergy — 17.8%; 95% CI: [16.09, 19.51] [5]), as
well as other studies [3; 4].

It should be noted that for some non-CCD allergens
(Table 1, marked with asterisk) surprisingly significant
difference in detection rate in two panels of the same
manufacturer was observed. The nature of this phenomenon
should be investigated separately.

Earlier we showed that the presence of anti-CCD
antibodies significantly changed results of immunoassays
for respiratory allergy testing by increasing detection rate
of antibodies to plant and insect allergens, and number of
positive markers on a panel [5; 6]. Therefore, we assumed
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Fig. 2. Overall Composition of Positive Allergens

Table 1
Combined Allergen Frequency Table (Panel A vs Panel B)
Allergen Panel A Panel B p-value
Freq (%) 95% CI Freq (%) 95% CI (Avs B)
1 2 3 4 5 6
CCD-containing Allergens
Cacao (93) 2.7% [1.5,4.8] — — -
Wheat flour (f4) 25.6% [21.6,30.1] 20.1% [14.6,27.2] 0.176
Barley flour (f6) 11.4% [8.7,14.9] - - -
Rice flour (f9) 14.4% [11.3,18.2] — - —
Maize flour (f8) 21.1% [17.4,25.4] 14.3% [9.6, 20.7] 0.0667
Soy bean (f14) 7.5% [5.3, 10.5] 3.9% [1.8,8.2] 0.127
Sesame seed (f10) 14.2% [11.1,17.9] — - —
Carrot (f31) 13.4% [10.4,17.1] 7.8% [4.5,13.1] 0.0661
Potato (35) 13.2% [10.2, 16.8] 7.1% [4.0,12.3] 0.046
Tomato (f25) 13.2% [10.2, 16.8] 7.8% [4.5,13.1] 0.077
Celery (£85) 19.4% [15.8,23.6] 11.0% [7.0,17.0] 0.0192
Banana (92) 7.7% [5.5,10.7] 3.9% [1.8,8.2] 0.107
Citrus mix (fx10) 15.7% [12.4,19.5] — — -
Pepper (263) 8.7% [6.3,11.9] - — -
Strawberry (f44) 5.5% [3.6,8.1] - — -
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Continuation of Table 1

1 | 2 | 3 | 4 | 5 | 6
CCD-containing Allergens
Kiwifruit (f84) 12.0% [9.1, 15.5] — — —
Onion (f48) 10.7% [8.0, 14.1] — — —
Peanut (f13) 17.4% [14.0,21.4] 12.3% [8.0, 18.5] 0.145
Hazelnut (f17) 22.9% [19.0,27.2] — — -
Walnut (f256) 12.9% [10.0, 16.6] — — —
Almond (f20) 5.7% [3.8, 8.4] — — —
Pistachio nut (f203) 11.7% [8.9, 15.2] — — -
Rye flour (f5) — — 15.6% [10.7,22.1] —
Oat flour (f7) - - 2.6% [1.0, 6.5] -
Coconut (f36) - — 5.2% [2.7,9.9] —
Bell pepper (f218) - - 27.9% [21.4,35.5] -
Buckwheat (f11) — — 15.6% [10.7,22.1] —
Apple (f49) — — 4.5% [2.2,9.1] —
Orange (f33) — — 9.1% [5.5,14.7] —
Non-CCD Allergens
Milk (f2) 40.3% [35.6,45.2] 39.6% [32.2,47.5] 0.883
Caseine (f78) 9.2% [6.8, 12.4] 17.5% [12.3,24.3] 0.00595*
Cheese mix (fx400) 28.4% [24.2,33.0] — — —
Egg white (f1) 41.3% [36.6,46.2] 25.3% [19.1,32.7] <0.001*
Egg yolk (f75) 21.9% [18.1,26.2] 9.7% [6.0, 15.4] <0.001*
Beef (£27) 13.7% [10.7,17.4] 4.5% [2.2,9.1] 0.00222*
Fish mix (fx3) 3.7% [2.3,6.1] — — —
Shrimp (f24) 4.0% [2.5, 6.4] - — —
Staphyl. mix (mstaph) — — 19.5% [14.0,26.4] —
Codfish (f3) — — 2.6% [1.0, 6.5] —
Salmon (f41) — — 1.9% [0.7, 5.6] -
Pork (£26) — — 5.2% [2.7,9.9] —
Chicken (f83) — — 1.9% [0.7, 5.6] —
a-lactalbumin (f76) — — 40.3% [32.8,48.2] —
B-lactoglobulin (f77) — — 11.7% [7.5,17.7] —

* Statistically significant (p < 0.01). =’ indicates allergen absent in panel or no valid observations.

Avg. Composition by Patient Status - Panel_B
fValid status only)
i c0 Ab With anti-CCD Ak

s 5 & T 9 10 12 i3 15 16 I8

15 18 18 z
Total Posithve Allargens

Food Allergen Type . CCO-Conlabing Food . Kon=CCD Fowl

Fig. 3. Intra-panel analysis of Panel B. Faceted view by patient CCD antibody status
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that the same pattern would be maintained for food allergens
if crude allergen extracts were used.

To test this hypothesis, we performed intra-panel
comparison for panel B since it had CCDx marker allowing
us to compare results of patients without anti-CCD
antibodies and patients with anti-CCD antibodies.

Analysis of the number of positive markers on one
immunoblot in Panel B showed that the proportion of
CCD-containing food allergens increased significantly (p
=<0.001%*) in patients with anti-CCD antibodies compared
to those without. Specifically, patients with anti-CCD
antibodies had a higher count of positive reactions to CCD-
containing allergens (mean: 7.30 vs. 0.85, p = <0.001%),
while no such significant difference was observed for non-
CCD allergens (mean: 1.15 vs. 1.90, p=0.0256) (Figure 3).

Thus, multiple positive reactions to CCD-containing
food allergens using tests with extract allergens should
raise a suspicion for the presence of anti-CCD antibodies
and warrant further investigation to avoid overdiagnosis of
specific [gE-mediated food allergy.

Conclusions
Among patients in southern Ukraine with a suggestive
or confirmed history of food allergy, 46.0% 95% CI: 43.2,
48.8 tested positive for antibodies to at least one allergen
from the two panels analyzed. In Panel A, antibodies were

most frequently detected against egg white (f1) (41.3%
95% CI: 36.6, 46.2), followed by milk (f2) (40.3% 95%
CI: 35.6, 45.2). In Panel B, the highest seropositivity was
observed for lactalbumin (f76) (40.3% 95% CI: 32.8,
48.2), with milk (f2) as the next most common (39.6%
95% CI: 32.2, 47.5). The effect of antibodies to cross-
reactive carbohydrate determinants (CCDs) on food allergy
seropositivity was evaluated for the first time in Ukraine
using Panel B, which included a CCDx marker.

For the first time in Ukraine, the influence of antibodies
to cross-reactive carbohydrate determinants (CCDs) on food
allergy seropositivity was examined using Panel B, which
includes a CCDx marker. Analysis revealed a significantly
higher number of positive results for CCD-containing food
allergens in patients with anti-CCD antibodies compared
to those without (mean: 7.30 vs. 0.85). There was no
significant difference for non-CCD allergens (mean: 1.15
vs. 1.90). Therefore, when multiple positive reactions to
CCD-containing food allergens are detected using extract-
based tests, the presence of anti-CCD antibodies should be
suspected, and further evaluation is recommended to prevent
overdiagnosis of specific [gE-mediated food allergy.

Conflict of Interest. The authors declare that there
is no conflict of interest and no financial interest in the
preparation of this article.
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30poiiHuii KOHQIIIKT CYTTEBO BIUIMBAE HA CHCTEMY OXOPOHH 3/10POB’s, PyHHYIOUH iHOPACTPYKTYpY i 3MIHIOIOYH €MiAeMiONOriYHy Kap-
THHY. JloCITiDKeHHS aHali3ye 3MiHy 3aXBOPIOBAHOCTI Ha iH(eKIiiHI XBopoOn cepen miteil XapkiBcbkoro periony (2019-2023) i3 3actocy-
BaHHAM iH(OPMALiHHOT EHTPOMii K MOKa3HUKA HEBU3HAYCHOCTI JaHUX. BUKOpUCTaHO MaHi OONIKY 3aXBOPIOBAHOCTI JUTAYOI 1H(EKIiHHOT
JiKapHi, aHaNi3 4acoBUX psiAtiB, eHTpomito [lleHoHa Ta 06UKMCIICHHs paHIOMi30BaHOI €HTPOMIiHOT AUBepreHilii. Pe3ynbraty mokasyoTb KOH-
BEPreHIIi0 KIIHIYHUX MaTepHiB i Jac maHaeMil i 00ifoBuX Aiif, a nemorpadiuHi JaHi CBiUaTh PO 3HIKEHHS 3B’ 3Ky Yepe3 MacOBHH Bil-
Tik HaceneHHs. KOH(IIKT He TUTbKH 00MeXye JOCTYI IO MEANYHUX MOCIYT, ale i BUMarae mepenisiay 3aXoiB IPOMaChKOTO 310pOB’ s s
3aXHCTY BPa3UBHUX TPYIL.

Kotrouogi ciioBa: 30poiiHnii KOH(IIKT, iHQEKUiHHI 3aXBOPIOBAaHHS, IHQOpMaNiifHa eHTPOIIis, JUTAYe HaceTeHHs, XapKiBCbKUH peTioH,
KJTiHIYHI TOKa3HUKH, 1eMOTpadidHi HOKa3HUKH.
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Armed conflicts have a powerful impact on the healthcare system. They destroy the fragile balance that sustains societal stability. Their
influence extends far beyond immediate combat operations, triggering a cascade of consequences. The study analyzing the evolution of
infectious disease prevalence among the child population in the Kharkiv region during 2019-2023 under the influence of armed conflict is
highly relevant.

The objective was to analyze the change in the prevalence of infectious diseases among the child population of the Kharkiv region during
the armed conflict, using information entropy as an indicator of uncertainty and data diversity.
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Materials and methods. The study utilized morbidity data from the records of the Kharkiv Regional Council’s Municipal Non-Profit
Enterprise “Regional Pediatric Infectious Clinical Hospital” for the specified period. The methodology included time-series analysis of clinical
and demographic indicators, application of Shannon entropy to determine the uncertainty of the initial data, and calculation of randomized
entropy divergence (EnRD) to assess the loss of information upon data randomization.

Results. The obtained results indicate a significant change in the epidemiological landscape under crisis conditions: a decrease in the
variability of clinical indicators (with an increase in their interrelation) was observed during the COVID-19 pandemic and periods of active
hostilities, leading to a convergence of disease patterns. At the same time, demographic data demonstrated a reduction in interrelation, which

is attributed to the mass exodus of the population from the region.

Conclusions. The armed conflict causes both a direct deterioration in access to medical services due to the destruction of infrastructure
and structural changes in epidemiological indicators, which necessitates the revision and adaptation of public health measures to protect

vulnerable population groups.

Keywords: armed conflict, infectious diseases, information entropy, child population, Kharkiv region, clinical indicators, demographic

indicators.

Beryn

30poiiHi KOH(IIKTH MitOTh SIK CEHCMIiYHI MOTPSACIHHS
JUISl TPOMAJICHKOTO 3[I0pPOB’sl, PyHHYIOUM TEHIITHY PiBHO-
Bary, 10 MiATPUMY€E CYCHUIBCTBA, Ta 3aIlyCKarO4M KacKaz
HACJIAKIB, SIKi BUXOAATH JaJIeKO 3a Mexi mojs 6o [1].
BiiiHn He JuIIe 3a0UPArOTh JKUTTA 4epe3 NpsMe HaCHIIb-
CTBO, aji¢ ¥ iHII[IIOIOTh JAaHIIOTOBY PEaKIliio pyHHyBaHb —
3HHIICHHS CHICTEM OXOPOHH 3I0POB’sI, PO3IA COIiaIbHIX
CTPYKTYp Ta CTBOPEHHS YMOB, CHPHATIMBUX JUIS IOIIU-
peHsst XBopob [1-3].

JlikapHi Ta Menu4HI 3aKJIagd CTAlOTh IUIIMUA B 30HAX
00MOBHX JIiif, LII0 3aTOCTPIOE KPU3Y 30POB’s uepe3 pyiHy-
BaHHs 1HQPACTPYKTYpH Ta BiJICYTHICTh AOCTYITy JIO YACTOL
Boau [2; 4]. boiioBi Aii BUTICHAIOTH MEJUYHUI MEPCOHAI,
SIKUA TaKoXK MOXKE cTaTh Oe3mocepeqHboro Iiuto. Kon-
(ITIKT 3MEHIIYE TOCTYI Yepe3 MOIIKOKESHHS TPAHCIOPTY
Ta KOMYHIKaIliif, NepeMillleHHs HaceJeHHS MOXE CTaTh
HeOe3MeYHNM a00 HEMOXITHBUM [5].

HerartuBHi comianbHi YMHHUKA 3T0POB’S, Taki K Oif-
HICTh, BUMYIIICHE IEPECETICHHs, €KOJOTiuHi KaracTpodu
[2; 3], pyiiHyBaHHA MemudHOi iH(GPACTPYKTYpH, CIIPH-
YUHAIOTH Di3Ke 3pOCTAaHHS I1H(EKIIHHUX 3aXBOPIOBAHb,
30Kkpema, roctpux kumkoBux iH¢ekiiin (I'KI), Tybepky-
JIbO3Y, XOJIEpH, MAJISIPii, TTOIIOMIENITY, IDyHTOBUX TeJIbMiH-
to3iB Tomo [6; 7]. Hocmimkenns Aliyu et al. (2021) nagae
MIEPEKOHJIMBI JJOKA3U TOTO, 1110 30pOiiHi KOH(IIKTH 3HAYHO
nocumotoTh Tsarap BlJI-ingexuii, BipycHux remarutis B
1 C[8].

Bbabapuka Ta iH., mpoanamizyBaBmu 4 255 MpoOTOKOIIB
po3THHIB, 3nilicHeHnX y [laTomoroaHaTOMI4YHOMY iHCTH-
TyTi Hroccenpmopda mig dac [lepmioi cBiToBOi BiliHM,
NI BECHOBKIB, IO iH(EKIiitHI XBOPOOH CHPUIHHIIA
35,5% cmepreid, cepen IKUX TyOepKy1p03 OyB Halmommpe-
Himoro npuunHoo. Lle mociikeHHs Hamae miHHUH icTo-
PUYHMN TOTVISA HA TOMIMPEHICTh 3aXBOPIOBAHbL Y TMEPiof
100aJbHOTO KOHQUIIKTY, MIAKPECTIOE CKIAAHICTE MEINY-
HHX BUKJIMKIB TOTO 4acy, KOJIH 11ie He OyJI0 Cy4acHHUX aHTH-
010THKIB Ta BakiuH [9].

3a ganumu IlatonoroaHaToOMi4HOTO JIOBIJHHMKA 3a
2022-2023 poku, OCHOBHI NMPUYMHU JUTSIIOT CMEPTHOCTI
B YKpaiHi BU3HAYAIOTHCSl HA OCHOBI aHAJi3y HaToJIOTOaHa-
TOMIYHHX PO3TUHIB miTel (Bikom 0—17 pokiB) i cBimYarh
PO Te, IO Y HEMOBJIAT AOMIHYIOTh YCKJIaTHEHHS (HEIOHO-
IIeHICTh, acQikcis, iHQeKUiiHI yCKIagHeHHs), OB’ sI3aHi
3 TIepUHATAIEHUM TEepiofioM, a y HiTel CTapmioro BIKYy —
rocTpuMH iH(pexmiHauME mporecamu [10].

3rigHo 3 [mobanbHUM 3BiTOM TIpo TyOepKymbo3 2024,
cepell HOBUX BUIAIKIB TyOepKyibo3y y 2023 poui aiti Ta
niutiTky (BikoM 0 15 pokiB) craHoBMIM npuOIM3HO 12%
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3arajibHOI KIJILKOCTI BUIIAJKIB — i€ On3bK0 1,3 MinbiioHa
BUIAJIKIB, BPaxOBYIOUHM, IO IVI00albHA OILIHKA HOBHX
BHITaKiB craHoBmia 10,8 minmeiiona [11].

MacoBuii npurunB npubImmM3HO 3,5 MinbiOHA CHUpIi-
cpkuX ObxkeHIIB M0 TypeduymHHM BHKIMKAB 3HAYHE 3pPOC-
TaHHS PiBHS 3aXBOPIOBAHOCTI Ha MEBHI iH(EKUiiHI XBO-
pobu. Tak, mixk 2012 1 2016 pokamu Oys0 3apeecTpOBaHO
1 299 209 BunankiB iH(peKIii TuXalpHUX HUIIXIB 1 158
058 emizoziB miapei. Y MyHKTax TUMYacOBOTO MPHTYIIKY
JUTSL CHPIMCHKUX OIXKEHIIIB BUSBJICHO Ta MpoJiikoBaHo 1354
BUmaAku renatuty A ta 108 BUMamkiB akTUBHOTO TyOep-
Kynbo3y. 3aranoM y Typeuuuni Oyno 3apeectpoBano 7794
NIKIpHUX JIedmMaHio3iB [12].

3HUIIEHHS MEIMYHUX yCTaHOB Ta BTpaTa MEIUYHHX
MPAI[iBHUKIB YHEMOXITUBIIOIOTh TMPOBEICHHS TLJIAHOBOT
iMyHi3amii Ta JiKyBaHHS XBOpOO, MO 3HMKYE 3MaTHICTH
e(eKTUBHO pearyBaTu Ha criasiaxu. [0MIKOIKEeHHS CHCTEM
BOJIOTIOCTAYaHHS Ta CaHiTapii 301IBIIye PU3HUK 3apaKCHHS
4yepe3 BOAHI pPECypCcH, a pyHHYBaHHS CHCTEM eIliIeMioJio-
rYHOTO HAISNY YCKIIQIHIOE BHSBJICHHS Ta KOHTPOJb 3a
nomupeHHsM indexkuiit [1; 4].

3rigHo 3 marepianamu 3BiTy bropo BOO3 B Vkpaini
3a 2022 pik, OpsAMOi CTaTUCTUKHU (HAPUKIAMA, KUTBKICHAX
MOKa3HMKIB — BUNIAJIKiB 3axBoproBaHocTi Ha 100 000 miteit
9M TOAIOHMX IHAEKCIB) IIOAO PIBHS JWUTIYOI 3aXBOPIOBA-
HOCTI iHQEKIIfHIMH XBOpoOaMH SK Takoi HE HABEICHO.
3aMicTh 1BOTO 3BIT 30CEPEKYETHCS HA 3axomax Mpo-
(iTaKTHKHU, KOHTPONIO Ta MIATPUMKH IMyHi3amii cepen
miter [13].

Curyanis B YkpaiHi, 0cobi1MBO B perioHax, siki 0e3-
MOCEPETHRO CTPAXKIAIOTh BiJl BIWNCHKOBUX IiH, 3aMIa-
€ThCS HEMOOIIHEHOO. 3a pe3ynbraramu aHanizy UNICEF
Ukraine Humanitarian Situation Report No. 47 3a 2024 pik,
3BIT Oe3MocepeHbO HE MICTUTh CTATUCTHYHHX JaHUX IIPO
PiBEHBb 3aXBOPIOBAHOCTI iH(EKIIITHUMH XBOpoOamu cepen
JiTel. 3aMiCTh IIbOTO JIOKYMEHT 30Cepe/IKYEThCS Ha 3aX0-
Jax TMpodIIaKTHKH Ta 3a0e3MeUeHHI JOCTYIy J0 MEInd-
HUX TOCIYT, MO € KIFOYOBHMH IJIsi 3amo0iraHHs iH(ek-
misim [ 14].

TaxkuM 9MHOM, TUTAHHS OIIHKH TCHCHIII 3aXBOPIOBa-
HOCTI Ha iH(eKUiltHI XBOpoOH cepeq AUTIIOTO HACCICHHS
B YKpaiHi Ha ChOTO/IHI Ma€ BUCOKHUH PiBEHb aKTyaJbHOCTI
1 HeJmocTaTHii piBeHb BUBYEHOCTI. [Ipn 11boMy XapKiBChKY
0011acTh K MPU(YPOHTOBUI PETIOH, IO 3 MOYATKY ITOBHO-
MacuITabHOTO BTOPTHEHHSI TOTepae Bij MOCTIHHUX 00iio-
BUX [ii, OKynauii, HepeMillieHHs] HaCeJIEeHHs Ta MaciuTao-
HUX pYHHYBaHb, MO)KHA BBa)KaTH BHUKIIUKOM.

Meta pociimKeHHsI — NpOaHaNi3yBaTH 3MIiHY 3aXBO-
proBaHOCTI Ha iH(EKIHI XBOPOOH cepes TUTSIOro Hace-
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JeHHs1 XapKiBCbKOTO PErioHy IIifi 4yac 30pOMHOro KOH-
GITiKTY, BUKOPHCTOBYIOYHM 1H(OpMAI[IHY EHTPOIII0 SIK
MMOKa3HUK HEBU3HAUCHOCTI Ta PI3HOMAHITHOCTI JaHUX.

Marepiajau Ta MmeToaH

Ha ocHOBI naHWX 3BeIeHUX BigoMocCTel 00Ky 3aXBO-
proBaHb KoMyHampHOTO HEKOMEPLIHHOTO MiANPHEMCTBA
XapkiBcbkoi obmacHOi pagn «O06nacHa auTsada iHdeKmiiHa
KIiHI9HA JikapEs» 3a 2019-2023 pp. mpoBeneHO aHAmi3
3MiH 3aXBOPIOBAHOCTI Ha iH(EKIiitHI XBOPOOH, 110 Bpaxa-
1oTh nuTsade HaceneHHs 0—18 pokis. st 0OpoOku maHux
OyJ10 3aCTOCOBAHO PO3IIMPEHHS KOHIEMIT iH(opMariii-
HOI SHTPOIIIi, [0 € MIPOI HEBU3HAUYEHOCTI a00 KiJIbKOCTI
iHopMallii, acoifoBaHUM 3 IIUM HAOOPOM JIaHHX.

30ip MaHWX MPOBOXMBCS 3 ypaxyBaHHAM KoHBeHIIT
Panu €Bponu «IIpo 3axXUCT mpas JFOIMHY 1 JIFOACHKOI Tij-
HOCTI B 3B’SI3Ky 13 3aCTOCYBaHHSM JIOCSITHEHb 0ioJiorii Ta
MenuiuHu: KOHBEHTIIis PO MpaBa JIFOAWHU Ta 010MEeTUITIHY
(ETS Ne 164)» Bim 04.04.1997 p. i [enbcincbkoi nexmapariii
BcecitHp0i MenuuHOI acomiarii (2008 p.). JocmimkeHHs
3aTBEPIKEHO KOMICI€I0 3 €THKH Ta OI0€THKH METUIHOTO
(axynpTeTy XapKiBCHKOTO HAIlIOHAJIHHOTO YHIBEPCHTETY
imeni B.H. Kapazina (mporoxon Ne 4 Big 18.10.2023 p.)

Briepiie  BHMKOpHCTOBYBaTH 1H(OPMAIIHHY EHTPOIIIO
[lleHoHa a1s1 3arajibHOT OL[IHKH 3B’S132HOCTI JIAaHUX Y MeXax
YacoBOTO psily ab0 BIOPSAAKOBAHOI MOCTIJOBHOCTI JaHUX
Oyno 3ampornoHoBaHO B poboTi A. Martynenko, X. Pastor
[15]. Byso nokasaHo, 1110, BAKOPUCTOBYIOUH (popmyity baiteca
Ta eHTpoito [lleHoHa, MOkxHa OOUHMCIIUTH CKUTBKH iH(OpMa-
il 3aryOWTh BIIOPSIKOBAaHA IMOCHTIIOBHICTh NAHUX, SIKIIO il
pasnoMisyBaty. Ll Mipa Brpatu KimbKocTi iH(opMarii Oyia
Ha3BaHA paHIOMI30BaHA EHTpoIIiitHa quBepreniis EnRD:

EnRD = (EnSh” - EnSh) / EnSh * 100%

ne EnSh — enrpomis IlleHoHa MOYaTKOBOTO PSITy AAaHUX,
EnSh” — entpomnis Illenona micis paHmomizallii modaTko-
BOTO PsIy JaHWX. SIKIIO MOYaTKoBa MOCHIJOBHICTH Maia
BUMAJKOBUH Xapaktep, To EnRD nopiaioe 0, — Hemae
JKOJTHOT BTparty iHpopMallii y pas3i BUNaAKOBOTO MepeMilly-
BaHHS JTAaHHX 1 MOCIITOBHICTD 3aJIMINAETHCS BHUIIAIKOBOIO.
Uum Oinblie MoYaTKOBHU psJ Mae IOB’s3aHI MK CO00I0
JlaHi 1 BTpayae 1o iHdopMamilo y pasi paHmoMizallii, THM
6inpma BenmunHa EnRD. Huspka eHTpoIis M0YaTKOBOTO
PSAAy BKa3ye Ha BUCOKY Iepe10adyBaHICTh 1 CHIIBHY 3aJICK-
HICTh MK MOCHIZOBHUMH 3HAaYCHHSMH, TOHI SK BUCOKA
EHTPOIIiA CBIAYUTH MPO BEJIMKY BHUIIAJKOBICTH a00 HecTa-
OUTBHICTD.

Hamani ms xonmenmist Oynma po3BuHyTa 1 Oarato-
MIPHHX MEIUYHUX OAHHX 1 BimoOpaka€ HACKIIBKH HaHI
NOB’si3aHi MK c000I0 y 3arajgbHOMY BuMipi. Ha Bigminy
BiJl KOPEJIIMHOTO aHali3y, I¢ MU OTPUMYEMO y Oararo-
MipHOMY BUIIaIKy KOPEJSILiHHY MaTpULIO, IKYy HEMOXXIHBO
0e3rocepeHb0 TOPIBHATH 3 IHIIMMHU JaHUMH, OTpHMa-
HUMH B HIII POKH, a00 IHITMMU IpynaMu JaHuX, Le HiIKO-
BuTo MOXJHBO Uit EnRD. Tomy B 1ilt cTarTi BUKOPUCTO-
BYETBCS PpaHAOMIi30BaHa CHTpOIiiiHa muBepreHiis EnRD
JUTA aHANi3y €BOJIOINIi 3aXBOPIOBAHOCTI ITEH, MiIITITKIB
i ToHaKiB XapKiBchKoro periony y 2019-2023 pp.

Pe3yabTaTi T2 00rOoBOpeHHS
Ilig vac mopiBHAHHSA AaHuX 3a mepiox 2019-2023 pp.
aHaJi3 rocmitam3amii aiTed 3 iHGEKIIHHUMH 3aXBOPIO-
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BaHHSIMH BHSBUB 3MIHH B HO30JIOTiuHI# cTpykTypi. Tak,
y 2019 porii piBeHb 3aXBOPIOBAHOCTI OyB BHCOKHM ISt
rpynu rocrpux kumikoBux iHexuii (I'KI) — 40%, npote
3 OYaTKOM IaHaeMil KiJIbKICTh rocCIiTaji3alii 3MeHIIU-
Jach Maibke ynBiui, a piserb ['KI cranoBuB 27% Bij 3aranb-
HOI KIBKOCTI TOCHIiTali3aIiif, mo, AMOBIpHO, IMOB’s3aHE
i3 3ampoBa/PKCHHAM KapaHTUHHHX 3aXOMiB ITiJ| Yac IaH-
nemii COVID-19 Ta 3HMKEHHSIM COLAJIFHOI aKTHUBHOCTI.
Bomrowac roctpi pecmiparopsri BipycHi iHdekmii (I'PBI),
Brmodatoun COVID-19, cramm mominysatu (72% I'PBI
y 2021 pomi). ¥ 20222023 pokax ¢iKCyeTbCs TEHICHIIISA
IO BiTHOBJICHHS TMOKA3HHUKIB 10 PIBHIB, XapaKTEPHUX IS
JonanaeMiqHoro nepioxy. OTpuMaHi JaHi y3roKyHThCs
3 pe3y/ibTaTaMi HHU3KH IOCIIPKEHb, B SKHX OyJIo Bia3Ha-
YEeHO, L0 BIIPOBA/PKEHHS! KapaHTWHHUX 3aXONiB CIIPUSE
3HIKCHHIO Tiepenadi iHgexmid, 3okpema I'KI [1; 16].
[ToBepHEHHS YacTOT 3aXBOPIOBAHb JI0 JOMAHEMIYHUX 3HA-
yeHb y 2022-2023 pp. TakoX 3HaXOIUTDH IiATBEPIKEHHS
y poborax Ergoniil et al. [12], ne BiZHOBIECHHS COIiaBbHOT
aKTUBHOCTI CYIIPOBOIKYETHCS TIOBEPHEHHSIM /IO THITOBHX
€M1 IeEMIOIOTIYHIUX MOJIEIIEH.

YV 2022 pomi KiNBKIiCTh rocrmitamizaniid Oyia HailMeH-
MO0 3a BCi POKH, IO TOB’SI3aHO 3 BiATOKOM TUTSIYOTO
HaceJIeHHsI 3 XapKiBCHKOTO PErioHY Y 3B’SI3Ky 3 IMOYaTKOM
MOBHOMACIITA0HOI BIffHM Ta OKYIAIli€l0 YaCTUHU TEPUTO-
pii. ¥ BilicekoBuii niepion posmoxnin mixk I'KI ta pecnipa-
TOpHUMH iHeKIisiMU OyB TakuMm: y 2022 poui — 14% I'KI
ta 30% I'PBI, y 2023 poui — 29% I'KI ta 37% I'PBI Bix
3araJibHOi KUTBKOCTI TOCIITaNI3aIliN Y PiK.

JaHi npo kimiHIYHMK nepedir (JIerkuil, cepeqHbOTIK-
KW, TSOKKAR) CBiAYaTh mpo Te, mo a0 2021 poky crocTe-
pirajocs 3pOCTaHHS YaCTKH CEPEAHBOTSIKKOTO Tepediry
Ta 3MEHIIeHHS TsHKKOro. 3romoM (2021-2023 pp.) gactka
CEePeIHBOTKKOTO Tepediry Aemo 3HIKYETBCS, a TSK-
koro — 3pocrtae (puc. 1). Jlerkuid mepedir 3aMMIacThCs
HaiipigkicHimuM: y 2019 p. — 1,64%, y 2020 p. — 1,74%,
y 2021 p. — 1,94%. CepennboTsDKKHi niepebir OyB Haii-
OiIIBbII TTOIIMPEHNUM CEpesl yCiX BapiaHTIB 1 J0CATaB MiKO-
Boro 3HaueHHs B 2021 p. (81,91%), micist 40ro MoKa3HUK
3HMKyBaBcs: y 2022 p. — 79,70%, a y 2023 p. — 68,95%.
Tsoxkuii iepebir csraB HavBuuX piBHIB y 2019 p. i cra-
HOBUB 39,02% T1a y 2023 p. — 30,52%. Bucokuii piBeHb
TshKKOro Tepebiry B 2023 pormi HMOBipHO MoXe OyTd
OB’ sI3aHUH 13 HEPIBHOMIPHUM PO3MOALTIOM PECYPCiB 0XO-
POHU 37I0pPOB’sI Ta PiI3HUIIEIO B PiBHI MPODITAKTHIHHUX 3aX0-
IIiB B YMOBaxX aKTHBHHUX 00HOBUX Aill y XapKiBCHKOMY peri-
oHi. L1i criocTepexeHHs y3romKyroThcs 3 nanumu Garry ta
Checchi, ski Bim3Ha4arOTh, 110 OOMEKCHHS MOCTYMY 0
MEIUYHOI JONOMOTH B YMOBaX KOHQJIIKTY CIPHYMHSIOTH
3pOCTaHHS YaCTKU TSHKKUX KIIIHIYHHUX TPOSBIB 1HDEKIiH
Ta MIATBEPUKYIOTBCS pe3yJbTaTaMH IHIINX IOCIHiIKEHB,
JIe CHUCTEMHI IOpYIIEHHsS B POOOTI MEAMYHUX YCTaHOB
€ HaCJIiTKOM 30poiiHOTO KOoHIiKTY [2; 17].

[Ipu pOMy AuMHAMIKa PIBHSA €KCTPEHUX IOKA3aHb [0
rocmiTanizarii miATBepKy€e BUIIe3a3HAYCHE PUITYIIICHHS
(puc. 2). Tak, y 2022 p. dacTka EKCTpPEHHX IOKa3aHb
nomitHO 30imbmmacs — 10 94,94%, a y 2023 p. mocsria
MakcumMymy — 99,87%. 3BiCHO, BHCOKHI IOKa3HHK €KC-
TPEHUX BHUITAJKIB TAKOXK CBITIATH TPO T€, IO JESKi iHpeK-
IifHI 3aXBOPIOBAHHS MalOTh CTPIMKHIA IepeOir, 1Mo BuMa-
rae HeraiHoi MmemuuHoi momomord. IlomiOHa AWHAaMiKa
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Puc. 1. Iunamika TszkKoCTi Nepediry indexkniiiHux 3aXxBopoBaHb
3a nepiox 2019-2023 pp.

Exkctpeni nokazanHs

100,00%
95,00%
90,00%
85,00%
80,00%
75,00%
70,00%
65,00%
60,00%
55,00%
50,00%

92,31%
89,44%

2019

2020

99.,87%
94,94%

87,72%

2021 2022 2023

Puc. 2. lunamika piBHSl eKCTpPeHUX NOKA3aHb JIs1 rocmiTasizamnii
3a nepiox 2019-2023 pp.

Oyna omucana B AociikeHHI Martini et al. [2], ne OoiioBi
Ji1 TPU3BOJSATH JI0 MOTIPIIEHHS AOCTYITY 10 NpodiTakThy-
HHUX TOCIYT Ta 30UIbLIEHHS YaCTOTU TOCTPUX BUIIAJIKIB.
[NopiBHSHHS HamMX JaHWUX 3 JITEPaTYpPHUMHU OINISAaMH
ATBEPXKYE, IO B yMOBaX 30pOHOr0 KOHQIIKTY cHcTeMa
OXOPOHH 3/10POB’ s 3a3HA€ 3HAYHNX HAaBAaHTAKEHb, 1110 Bi10-
OpakaeTbcs Uepes3 MiIBUICHHS YaCTKH €KCTPEHUX TOCIHi-
tamizamii [18; 19].

Ile#t omnmcoBmii aHami3 maHUX 3 TAOOMI 34
20192023 poku [03BOJISIE OTPUMATH 3arajibHE YSBICHHS
TIPO eMiAEMiONIOTiYHy CHTYaIlif0, BUSBUTH OCHOBHI TPEHIH.

Tabmurg 1 neMoHCTpYe 3arainbHy KiNbKiCTh BULIAIKIB 32
pi3HUMHU MoKa3HuKamu 3a nepion 2019-2023 pp. Sk MmoxxHa
0auuTH, 3 POKY B PIK Jy)K€ BapiaTUBHUMH € HE TiJIbKH
KUIBKICTh BHMIIQJAKIB 32 KOXKHHM IIOKA3HHMKOM, a 1 3arajbHa
KIUJIbKICTh HaliMEHyBaHb BCTaHOBJICHUX JiarHo3iB. CyT-
TEBUM BUKIIMKOM JUISl TPaJULIHHOTO aHalli3y 3aXBOPIO-
BaHOCTI B I[bOMY JOCII/DKCHHI € Te, Mo Yepe3 O0HoBi il
HEJIOCTYIIHA JIOCTOBipHA iH(OpMamis i3 3arajbHOi Kilb-
KOCTi HiTeH, MiJUTITKIB i IOHAaKiB XapKiBCBKOTO PETiOHY
y 2022-2023 pp. Tomy B mbOMY IOCTIIKECHHI BHKOPHCTO-

48

BYETHCS] HOBITHIN MIJIXiJ| U aHAITI3y €BOJIOLIT AUBEPTreH-
uii iHdopManiiiHoi eHTpomii, Mo Moxe OyTH oO4HCIeHa
JUIl OKPEMHUX MNOKa3HHKIB, IPyH IMOKa3HUKIB ab0 ychoro
3arainy 3a nepion 2019-2023 pp.

Y 2019 poui emimemionoriuHi JaHi XapakTepu3yBa-
JIMCSL BITHOCHO HHU3BKOIO 3B’SI3aHICTIO (L0 CBIAYMTH PO
OBl TETEpPOreHHICTh JaHWX 1 MEHII CTPYKTYPOBAHHUH
B3a€MO3B’SI30K MTOKa3HUKIB). 3 moyarkoM emigemii COVID-
19 Ta BHIpOBa/UKECHHSM NOBHOMACIITAOGHOTO BiCHKOBOTO
KOH(ITIKTY 3B’sI3aHICTh JaHWX 3Ha4HO 3pocia. Lle 3poc-
tanHsI EnRD cBimunts, mo pi3HOMaHITHI emigeMionoridHi
MOKAa3HUKH (HANPHUKIA, TOKKICTh Tmepediry XBopoow,
Yac HaJXOKEHHS Ta EKCTPEHI BMIIAJIKW) CTalld OLIbLI
B32€MOIIOB’si3aHMMH. DaKkTHYHO 30BHIIIHIA THUCK NpH-
3BIB JI0 OTHOPIJHOCTI IaHUX — 3MEHILIEHHS BapiaTUBHOCTI
Ta 30UIBIIEHHS LIIJIBHOCTI B3a€MO3AJIC)KHUX IMOKa3HHUKIB
310poB’s (puc. 3).

V pasi po3noziny AaHUX HA Bi TPyNH — KJIIHIYHI TTOKa3-
HUKH (mepebir XBopoOH, MHI HAJXOPKEHHS Ta EKCTpPEHi
BUTIAJIKH) 1 eMorpadivHi MOKa3HUKH (BiK 1 MiCIIe TIPOXKH-
BaHHS) — CIIOCTEPIraiucs pi3Hi TCHICHIIII.
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Tabmuus 1
3araJjibHa KiJIbKiCTh BUNA/JKIB 32 Pi3HMMM NOKa3HUKAMU 3a nepiox 2019-2023 pp.
2019 p. 2020 p. 2021 p. 2022 p. 2023 p.
Ioxa3Huku KUIBKiCTH KUJIbKiCTh KiUIBKiCTH KUJIbKiCTh KUIBKiCTH
BHIIA/IKIB BHUINA/IKIB BHIIA/IKIB BHUINAJIKIB BHIIA/IKIB
Jlerkuit 133 69 119 25 16
[epebir CepeqHbOTSHKKAN 4804 2700 5035 2030 2081
Tsoxkui 3159 1186 993 492 921
1o 1p. 1052 538 886 579 558
14 p. 3644 1690 3057 1013 1291
Bik 5-9p. 1819 906 1218 424 611
10-14 p. 918 497 487 224 279
15-18 p. 625 258 264 132 130
IOnakun 21 12 28 10 6
Michbki 5625 2878 4096 1497 1884
Menkaniti CinbChKi 2360 1037 2011 1039 1131
IHun micta 112 39 40 11 4
1-2 1. 5317 2387 3080 1623 2051
. 34 n. 1757 1041 1738 581 584
Jlel R IXOMKeHIS 571 637 250 707 192 222
Gispie 7 386 277 622 151 159
ExctpeHi noka3zaHHs 7240 3651 5392 2418 3014
KinbkicTe HalilMeHyBaHb 1iaTHO31B 125 100 73 57 93
EnRD
50,00% 47% 46,10% 4520%
45,00% 40,90% = . —
4000%  3480%
35,00%
30,00%
25,00%
20,00%
15,00%
10,00%
5,00%
0,00%
2019 2020 2021 2022 2023

Puc. 3. 3mina EnRD g1 Beix mokasuukis 3 2019 no 2023 poku

VY rpymi KJIIHIYHUX TTOKAa3HUKIB TIepIIe CyTTEBE 301Ib-
LIeHHst 3B’s13aHOCTI Oyno 3adikcoBaHo B 2021-2022 pp.,
mo Bignosizae mikam enigemii COVID-19 3a manumu
BOO3 [18]. Lle cBiguuTh mpo Te, IO KIIHIYHI MPOSBU
XBOpPOO cTamu OLTBII ONHOPIAHWMH TiJ BIUIMBOM eTIi-
JEMIYHOTO THCKY, IO BiZoOpaskae 3aralbHOCHCTEeMHUH
BIUIMB Ha JUHAMIKY 3axBoproBaHocTi. Ame y 2023 pomi
criocTepiraerbes HoBe 30uIbIIeHHss EnRD, mo Biamosigae
MOTIPIIEHHIO eIiIEMIYHOrO0 CTaHy MiJi BIUIMBOM IOBHO-
MacIITaOHOTO BiliChKOBOro KoH(QUIikTy. OcTaHHe m00pe
Y3rO/UKYETHCS 31 3pOCTAHHSAMU PIBHS SKCTPEHHUX MOKa3aHb
JUTS TOCTIITaNi3aii Ta 301IBIICHHS BiICOTKA TSHKKOTO Mepe-
6iry indekuiitnnx 3axBoptoBanb y 2023 poui. Pucynok 4
IiICYMOBY€E 3arajJbHUH THUCK erifeMil Ta moBHOMacITa0-
HOTO BiiCHKOBOTO KOH(ITIKTY Ha 3a3Ha4eHY MOMYJISLIIO.

CBo€ro 4epror y rpymi aemMorpadiqHuX MOKa3HHKIB,
X04a 3B’s3aHICTh Hocsria mky y 2021 pori mif BITHBOM
emigemii COVID-19, y 2022-2023 pp. cmocrtepiranocs
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cyrreBe 3HIKEeHHS EnRD. lle 3HMKEHHS MOSICHIOETHCS
3HAYHHM BiZITOKOM HaceJIeHH 3 PETrioHy Y 3B 3Ky 3 TPHUBa-
IOYMMH BIICBKOBUMH JIiSIMH, 1110 3MEHILIIIO IeMOTpadidHy
MTOCITIIOBHICTD 1 B3a€MO3B 30K JaHWX (30UIBIIHIO JEMO-
rpadigHy TeTepOreHHICTD).

3aramoM cCIig 3a3HAYUTH, IO 3arajbHAN pPIBEHb
3B’s3aHOCTI JaHWX (puc. 3) HaAWOULIBIIMI MOPIBHSIHO
3 JAHUMH 110 TpyTax KIiHiYHuX (puc. 4) Ta qemMorpadiaHux
(puc. 5) nmokasnukis. lle o3Havae, M0 CTATUCTHYHO HEMAE
MOYKJIMBOCTI PO3IUIUTH JaHi Ha 3a3Ha4YeH1 IBi TPYITH 1 pO3-
MOJILJT 3pO0JICHO 32 CEHCOM Y paMKax I[bOT0 JTOCIIIKCHHS.

KonuBanHs y jauBepreHuii eHTpomii, a oOTXe,
I B3a€MO3B’SI3KY €IiIeMiOJIOTIYHIX MOKA3HUKIB, IMiJKpec-
JIIOIOTh, SK 30BHILIHI CTpecoBi (akropu (K HaHgeMis,
Tax 1 30poitHnii KOHQITIKT) MOXXYTh 3MIHIOBAaTH CTPYKTYPY
JAHUX OXOPOHH 370poB’s. Buma 3B’s3aHicTh (200 TOMO-
TeHHICTh aHWX) O3HAayae, 10 TMOKa3HUKH 3I0pOB’sl Hace-
JICHHS KOHBEPTYIOTh IO CIIIFHOTO TATEpHY ITiJ] BIUTHBOM
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EnRD
45,00%
40,00%
35,00%
30.00% 55 409
25,00%
20,00%
15,00%
10,00%
5,00%

0,00%

2019 2020

41,00%

39%

2021 2022 2023

Puc. 4. 3mina EnRD juis1 rpynu KJIiHiYHMX MOKA3HUKIB (TMepeodir, THi HAAX0IKeHHS
Ta ekcTpeHi nokazanus) 3 2019 no 2023 poxu

EnRD

50,00%
45,00%
40,00%
35,00%
30,00%
25,00%
20,00%
15,00%
10,00%

5,00%

0,00%

34.60° 37,20%
,60%

2019 2020

46,7%

4,90%
31,00%

2021 2022 2023

Puc. 5. 3mina EnRD a5 rpynu aemorpadgiyHux noka3HukiB (Bik Ta MeIIKaHHS)
32019 no 2023 poxn

KPH30BUX YMOB, TOJI SIK pO30IKHOCTI B AeMorpadiuHux
NOKa3HHUKaX y Mi3HIII POKK BioOpaxaroTh JecTadiiizyro-
YU BIUIMB NEPEMILLICHHs HACEICHHS.

Bukopucranns mnokazauka EnRD  no3Bommno xinb-
KICHO OI[IHUTH CTYIiHb 3B’S3aHOCTI MK €IiJeMiOJIOTid-
HUMH MTOKa3HUKaMH. Y HaIIOMY JIOCII/DKEHHI ITiIBUIICHHS
3B’s13aHOCTI TaHuX (abo0 iX TOMOTEHHOCTI) crocTepiranocs
B IEPIOIM SK MaHJEMil, TaK 1 aKTUBHUX OOMOBHUX Mii, IO
CBIIYUTH TIPO 3HIDKCHHS BapiaTHBHOCTI KIIHIYHUX Xapak-
TepucTuK. Lli pe3ymsraTy CIiBBITHOCATHCS 3 BUCHOBKAMH
Martynenko Ta Pastor [15], sixi moxa3zamm, mo KpH30Bi
YMOBHU CHPHUYHHSAIOTH KOHBEPICHIIIIO MAaTEpPHIB 3aXBOPIO-
BaHOCTI 4epe3 CHUCTEMHHMH BIUIMB CTPECOBUX (HaKTOpiB.
[TopiBHAHO 3 JaHMMHU IHIIUX JOCHTIHKEHb (HAPHUKIIA,
Goniewicz et al. [20]) Hann pe3ynbTaTH MiIKPECITIOIOTH,
0 B YMOBax 30pOHHOr0 KOH(IIKTY CHOCTEpIracThes
MiJBUIIECHHS B3a€MO3B 513Ky KITIHIYHUX MOKA3HUKIB, IO
YCKJIAJTHIOE CBOE€YACHE BUSBJIICHHS Ta pearyBaHHs Ha clia-
JIaXu THQEKITi.

BucnoBku

30poitHuii KOH(IIKT Ma€ CyTTEBUI BIUTMB HA 3MiHY eIIi-
JeMionoriyHux TpeHmaiB. I1ix BIUTMBOM KPHU30BHX YMOB (SIK
naunemii COVID-19, tak i BiliCBKOBHUX [Iiif) BigOyBaeTbcs
301IBIICHHS 3B’S3aHOCTI MK €IMiIEMIONIOTIYHIMH MOKa3-
HUKaMH, 1110 BiZ0Opa)kaeThCs yepe3 MIJABMIICHHS JUBEP-
renuii iHpopmaniiinoi entpomii (EnRD). Ile cBimunTh
PO 3MEHIIECHHS BapiaTMBHOCTI JTaHWX Ta KOHBEPIEHIIO
NaTepHiB 3aXBOPIOBAHOCTI — MOKa3HUKHU KIIIHIYHOTO Iepe-
0iry craroTh OUIBII OAHOPIAHMMH Yepe3 3araJlbHUH THCK
Ha CHCTEMY OXOpOHH 370poB’s. OrHOYacHO JemorpadidHi
JaHI JTEMOHCTPYIOTH PO301KHOCTI, 3yMOBIICHI 3HAYHUM
BIJITOKOM HACEJICHHS 3 PETiOHY, IO PO3MHBAE CTPYKTYpPO-
BaHICTh X MOKA3HUKIB. TakuM YMHOM, 30pOWHUI KOH-
(ITIKT He JHIIe 3aT0CTPIOE iH(EKITiIHI ponecH yepes pyi-
HyBaHHS MeIU4HOI iH(pacTpyKTypH, ane i KapaIuHAIHHO
3MIHIOE CTPYKTYPY €MiIeMiOJIOTTYHHUX IaHHX, 10 NOTpedye
ajanTarii 3axoIiB TPOMAJCHKOTO 3I0POB’S Ui 3aXUCTY
BPA3JIMBHX IPYI HACEJICHHS.
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In addressing the issue of treatment of patients with chronic hepatitis C (CHC), scientists publish new data and discover new opportunities
every day. The modern view of etiotropic therapy for patients with CHC has changed the approach to treatment. Therefore, today the
effectiveness of direct antiviral drugs has been proven, which lead to the elimination of the virus, leaving unresolved the issues of further
progression of liver fibrosis and improvement of quality of life.

The aim of the study was to evaluate the degree of liver fibrosis and quality of life in patients with CHC when using drugs with direct
antiviral action and the method of their correction.

Materials and methods. We examined 66 patients with HCV with pre-existing grade 1 and 2 liver fibrosis before treatment. 33 patients of
group 1 received etiotropic therapy with direct-acting antiviral drugs — sofosbuvir and ledipasvir, 33 patients of group II received additional
methadoxine as pathogenetic treatment. The diagnosis was confirmed by polymerase chain reaction and enzyme-linked immunosorbent assay.
Quality of life was assessed using the SF-36 scale.

Results. A decrease in quality indicators was observed in all patients with CHC in the form of complaints of general weakness, increased
fatigue, decreased performance, mood depression, irritability, pain or heaviness in the right hypochondrium, abdominal bloating, bleeding
gums, and joint pain. The greatest impairment was found in the psychological component of quality of life due to indicators of role functioning
and general health of patients. Methadoxine can be recommended in the treatment of patients with CHC as a means of pathogenetic therapy,
the use of which leads to a decrease in the severity of liver fibrosis and improvement of quality of life.

Keywords: chronic hepatitis C, quality of life.

YIK 616.36-002.2-08

T. B. Ya0an, H. B. Bepoa, B. M. Bouapos

JAUHAMIKA IOKA3HHUKIB SIKOCTI )KUTTSI ¥ XBOPUX HA XPOHIYHUI FENATUT C HIJ BILIMBOM
JIKYBAHHS TA CHHOCIB iX KOPEKIIIi

O0ecvkuti HayioHanbHull meouynuil ynigepcumem, Qdeca, Ykpaina

VY BHpilIeHHI MUTaHHS JKyBaHHA XBOPHUX Ha XpOHIYHHHK remarut C HAyKOBII IMOMHS MyONiKyIOTh HOBI JaHi Ta BiIKPHUBAIOTH HOBI
MoxuBOCTi. CydacHUi MO Ha €TIOTPOIHY Tepariio XBOpHX Ha XpoHiuHuid remarut C 3MiHUB miaxin y jgikyBanHi. Tomy Ha cbOrofHi
€ JIOBEJEHOI0 e(EeKTHBHICTh 3aCTOCYBAHHS IIpenapariB MpsMoi NPOTHUBIPYCHOI [ii, SKi NMPH3BOAATH MO eNiMiHaWil Bipycy, 3aJIMIIAalOdn
HEBUPINICHUMH TUTAHHS MIOAO TOAAIBIIOrO MporpecyBaHHs (iOpo3y MediHKW Ta MOKpPALIEHHS SKOCTI KHUTTA. [IpoBeneHo JoCiKeHHs
MOKA3HHKIB SIKOCTI JKUTTS, SIKE TOKA3aJI0 3MiHH 32 BciMa MIKaJaMH Horo ouiHky. Hai0inpliux 3MiH 3a3HaBaB ICHXIYHIN KOMIIOHEHT 30POB’S
TIOKpaNIEHHS TIOKA3HUKIB SKOCTI KUTTS BiIOYBaNIOCH JINIIE Y Ti€l TPYIH XBOPHX, 10 TEPAIii SKUX T0AABAIH METaIOKCHH.

Kirouogi cioBa: xponiunuii renatut C, SKiCTb KUTTS.

Introduction

In recent years, scientists have made a major break-
through in the treatment of patients with chronic hepati-
tis C (CHC). The use of direct-acting antivirals (DAAs) in
therapy is accompanied by a sustained virologic response
(SVR) [2; 5; 7; 10], i.e., it leads to the elimination of HCV
in 95-100% of patients [3; 6; 9]. However, liver fibrosis
(LF) does not always reverse, most often remaining at the
same level or progressing [1; 4; 8; 12]. It is the functional

© T. V. Chaban, N. V. Verba, V. M. Bocharov, 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'

state of the liver and the activity of fibrosis formation pro-
cesses that affect the quality of life (QoL) of patients with
CHC [1; 10; 11].

In our opinion, it is necessary to influence fibrosis for-
mation in order to improve the QoL of patients with CHC.

The aim of the study was to evaluate the degree of LF
and QoL in patients with chronic CHC using direct antivi-
ral drugs and the method of their correction.

Materials and methods
Under our supervision, 66 patients with CHC were
treated in the hepatocenter of the Municipal Clinical and
Research Institution “The Municipal Clinical Infectious
Diseases Hospital” of the City Council. On admission, they
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were diagnosed with minimally severe LF (F1) and mild
LF (F2). All patients were divided into two groups. Group I
included 33 patients treated with DAAs — sofosbuvir 400 mg
and ledipasvir 90 mg (UA/17221/01/01 of February 19,
2019, Order No. 489 of March 14, 2023), by 1 tablet once a
day for 12 weeks. Group II consisted of 33 patients treated
with sofosbuvir 400 mg and ledipasvir 90 mg, 1 tablet once
a day for 12 weeks, and methadoxine (UA/13164/01/01 of
29/11/2017, Order No. 153 of 25/01/2022) 0.5 g twice a day
for 12 weeks, and 0.5 g once a day for the next 12 weeks.

The diagnosis of CHC was confirmed by the detection
of HCV RNA in the blood serum by polymerase chain
reaction (PCR) and specific (aHCV, aHCVNS3, aHCVNS4,
aHCVNSS5, aHCV-IgM) antibodies by enzyme-linked
immunosorbent assay (ELISA). The degree of LF was
determined by elastography (FibroScan). The Short Form
Medical Outcomes Study (SF-36) questionnaire was used
to assess the QoL of patients.

The survey results were presented in the form of scores
on 8 scales, compiled in such a way that a higher score
indicated a higher level of QoL. The first scale — Physical
Functioning (PF) reflects the degree to which the physical
condition limits the performance of physical activities
(self-care, walking, climbing stairs, weight bearing, etc.).
The second scale, Role Physical (RP), indicates the impact
of the physical condition on daily role activities (work,
daily duties). The third scale is “pain intensity” (Bodily
Pain — BP), which assessed the impact of pain on the
patient’s ability to engage in daily activities, including
housework and outdoors. The fourth scale, General Health
(GH), allows patients to assess their current health status
and treatment prospects. The fifth scale is Vitality (VT), a
patient’s self-assessment of himself or herself. The sixth
scale, Social Functioning (SF), determines the degree
to which the patient’s physical or emotional state limits
social activity (communication). The seventh scale is
Role Emotional (RE), which assesses the degree to which
the emotional state interferes with work or other daily
activities, including large time costs, reduced workload,
reduced quality, etc. The eighth scale is Mental Health
(MH), which characterizes mood, depression, anxiety, and
the overall level of positive emotions.

All  indicators were combined into two
components — “Physical Component of Health” (PH)
and “mental component of health” (MH,). PH included
the following components: physical functioning, role
functioning due to physical condition, pain intensity, and
general health. MH, consisted of the following scales:
mental health, role functioning due to emotional state,
social functioning, and life activity.

The degree of LF was studied at the time of the patient’s
visit to the hepatology center and after 24 weeks of
follow-up. QoL was assessed at presentation, 12 weeks and
24 weeks. Statistical data processing was performed using
Microsoft Office 2012, to identify statistical differences
between the degree of LF at presentation and after 24 weeks,
as well as between the degree of LF and QoL indicators,
the Mann-Whitney U test was used (HO): No statistically
significant differences between the results of groups 1 and
2; H1: Differences between the results of groups 1 and 2 are
statistically significant).
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The study implemented measures to ensure the safety
and rights of patients, human dignity and ethical standards
in accordance with the principles of the Declaration of
Helsinki, the European Convention on Human Rights and
the current laws of Ukraine. The study was approved by
the Bioethics Commission of the Odesa National Medical
University of the Ministry of Health of Ukraine (protocol
No. 4 dated April 10, 2013).

Informed consent was obtained from each patient after
a thorough explanation of the nature and scope of the study.
After obtaining the patient’s consent to use the data from
the medical records, all necessary measures were taken to
ensure anonymity and confidentiality.

Results and their discussion
During the initial survey, patients had the following
complaints general weakness — in 19 (57.58%) patients
of group I and 21 patients of group II (63.64%), increased

fatigue — 17 (51.52%) and 19 (57.58%) patients,
decreased work capacity - 12 (36.36%) and
13 (39.39%)  patients —  37.88%,  depressed

mood — 11 patients (33.33%) and 12 patients (36.36%),
irritability — 8 (24.24%) and 9 (27.27%) patients, pain or
heaviness in the right hypochondrium —in 19 (57.58%) and
20 (60.61%) patients, abdominal bloating — in 7 (21.21%)
and 7 (21.21%) patients, periodic nosebleeds and bleeding
gums —in 6 (18.18%) and 6 (18.18%) patients, joint pain —
in4 (12.12%) and 5 (15.15%) patients, respectively.

During elastography, signs of minimally expressed
LF (F1) were diagnosed in 18 (54.54%) patients of group
I and 17 (51.51%) patients of group II. Mildly expressed
LF (F2) was determined in 15 (45.45%) patients of group I
and 16 (48.48%) patients of group II.

Patients with LF grade F1 complained of: general
weakness (16 patients — 24.24%), increased fatigue
(12 patients — 36.36%), decreased performance (7 patients —
10.61%), mood depression (6 patients — 9.91%), irritability
(3 patients — 4.55%), pain or heaviness in the right
hypochondrium (14 patients — 21.21%). The number
of patients with complaints in the mild LF was higher than
in patients with minimally expressed LF. Thus, 24 patients
with F2 (72.73%) complained of generalized weakness,
24 patients(72.73%)ofincreased fatigue, 18 patients (54.55%)
of decreased work capacity, 17 patients (51.52%) of
mood depression, 14 patients (42.42%) of irritability,
25 patients (75.76%) with pain or heaviness in the right
hypochondrium, 14 patients (42.42%) with abdominal
bloating, 12 patients (36.36%) with recurrent nosebleeds and
bleeding gums, 9 patients (27.27%) with joint pain.

Also, abdominal palpation revealed an increase in liver
size by an average of (1.33£0.11) cm in patients with F1
and by (2.12+0.14) cm in patients with F2.

When patients came to the hepatology center, a decrease
in all QoL indicators of patients with CHC was noted.
When interviewing patients with CHC before treatment,
certain changes in the RP and GH scores were found. The
results obtained were lower than in healthy individuals,
indicating a negative impact of the emotional state and
general health of patients on everyday life. Thus, the RP
score was 1.6 folds lower than the physiological values,
and the GH score was 1.9 folds lower (Table 1).
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Table 1
QoL indicators in patients with CHC (M+m)
Grou Patients with CHC

Indicator P Healthy (n=32) I group (n=33) II group (n=33)
PF, points 96.17+4.41 77.42+17.15% 78.85+17.03*

RP, points 85.8+15.4 54.4+16.8* 54.24+14.22%*
RE, points 97.8+£8.23 58.63+27.32* 56.58+22.67*
VT, points 83.7£9.15 64.39+10.78* 67.72£11.08*
MH, points 77.07+5.74 65.45+14.13* 65.82+11.66*
SF, points 91.47+3.49 70.30+13.49* 65.0+£12.56*
BP, points 95.73+£9.43 62.78+16.79* 59.18+14.46*
GH, points 73.67+10.08 39.55+2.69* 41.97+3.39%
PH,% 87.85+9.23 63.54+16.62* 66.31+15.52%*
MH,, 89.64+8.91 65.81+16.43* 60.03+14.49*

Notes:

1. * — difference is significant compared to healthy individuals (p<0.01)
2. ** — difference is significant compared to healthy individuals (p<0.05)

We reassessed the QoL indicators 12 and 24 weeks
after the start of treatment. Thus, after 12 weeks, patients
in group I showed a 1.3-fold increase in QoL, which
indicated general health, alone. In group II, changes in QoL
were more significant. For example, there was a 1.7-fold
increase in PF, MH, and PH, and a 1.6-fold increase in RE,
BP, and MH, (p<0.01).

After 24 weeks in group I, PF was even lower than at
week 12 of treatment, and when assessing PF in group II, it
was at the physiological level.

The role functioning of patients with CHC, due to their
physical condition, also underwent changes during the
observation period. After 24 weeks, RP in group I continued
to decline and was 1.4 folds lower than in healthy subjects
and patients of group II (p<<0.01). In group II, normalization
of RP was simultaneously observed (p<0.01).

The index of role functioning due to the emotional
state after 24 weeks was 1.2 folds lower than in healthy
individuals in group I from the beginning of treatment
(p<0.01). This indicator increased only in patients of group
IT by 1.3 folds compared with the index at the time of
admission (p<0.01).

The indicator that assessed the fullness of life with
energy (VT) after 24 weeks increased only in group I —
1.4-folds (p<0.01).

Indicators of MH, SF and PH after 24 weeks in group |
were the same as on admission, and in group Il MH, SF and
PH were the same as in healthy individuals.

MH, in group I after 24 weeks remained lower
than in healthy individuals. In group II, the index of the
psychological component of health was 1.6 folds higher
than on admission (p<0.01).

During the control elastography after 24 weeks, changes
in the activity of fibrosis formation in the liver were
observed. At the same time, in group I, fibrotic changes
did not reverse. Progression of LF occurred in 3 patients of
group 1. Thus, F1 was established in 17 (51.00%) patients,
and F2 —in 13 (39.00%) patients. Also, in 2 (6.0%) patients,
LF progressed from mild to moderate (F3), and in 1 (3.0%)
to severe. In group II, on the contrary, the progression of
fibrotic changes in the liver of patients with CHC stopped.
When assessing the severity of LF in patients of group II,

the results were as follows: no signs of LF (F0) were
diagnosed in 3 (9.09%) patients, minimally expressed
LF (F1) — in 23 (69.00%) patients (18.00% more than on
admission), and mild LF (F2) — in 7 (21.00%) patients
(27.00% less than at presentation). Thus, in 3 patients
who were diagnosed with minimally expressed LF during
the first examination, there were no signs of LF after 24
weeks. And in 9 (27.00%) patients who had mild signs
of LF at the time on admission, LF became minimally
expressed. During the statistical processing of the results,
there were no statistically significant differences between
the degree of LF in patients of group I on admission and
after 24 weeks (HO). Whereas the differences between the
results of LF assessment in group II on admission and after
24 weeks were statistically significant (H1 — p<0.05), and
statistically significant differences were found between
the results in group I and group II after 24 weeks (H1 —
p=<0.01).

At the subjective examination after 24 weeks, a
significant decrease in the number of complaints was also
observed in patients treated with methadoxine.

Thus, only 2 (6.06%) patients complained of generalized
weakness and 1 (3.03%) patient complained of increased
fatigue and decreased performance.

During palpation, a decrease in liver size was observed
in patients treated with methadoxine, since it was in this
group that an increase in patients with FO and F1 was
observed. Thus, in group I, the liver size decreased by an
average of 0.5 cm, while in group II, 22 (66.67%) patients
had a decrease in liver size by an average of 1 cm, and
11 (33.33%) patients had their liver size normalized by
palpation.

Conclusions

1. A decrease in QoL was observed in all patients with
CHC in the form of complaints of generalized weakness,
increased fatigue, decreased performance, mood depression,
irritability, pain or heaviness in the right hypochondrium,
abdominal bloating, bleeding gums, and joint pain.

2. The greatest violations were found in the
psychological component of QoL, due to indicators of role
functioning and general health of patients.

54 ISSN 2226-2008 OJIECLKUI MEJVUUHUIN )KYPHAJI Ne 3 (194) 2025



KJITHIYHA IIPAKTHUKA

3. Methadoxine can be recommended in the treatment the use of which leads to a decrease in the severity of LF
of patients with CHC as a means of pathogenetic therapy, and improvement of QoL.
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CHARACTERISTICS OF MAXILLOMANDIBULAR TRANSVERSAL DIMENSIONS IN DIFFERENT CLASSES OF
MALOCCLUSION

Poltava State Medical University

Insufficient width of the upper jaw can lead to the formation of a unilateral or bilateral crossbite or dental compensation. Measurement
methods using cone-beam computed tomography became considered the most reliable.

The purpose of our article was to study the width of the upper and lower jaw using computed tomography scans in subjects with different
Classes of malocclusion.

Materials and methods. The research group included 66 non-growing subjects aged from 15 to 25 years. Female persons were 50
(75.8%), male — 16 (24.2%). All subjects were divided into 3 groups according to ANB angle: skeletal Class I group had ANB angle between
0° and 4° (n =26 (39.4%), skeletal Class II group had ANB angle >4° (n =34 (51.5%), and skeletal Class III group had ANB angle <0° (n=6
(9.1%). The width of the upper and lower jaw was analyzed according to University of Pennsylvania Cone-Beam CT Analysis (Penn method)
and Yonsei Analysis on cone-beam computed tomography scans.

Results. In patients with the Class I the width of the upper jaw, measured by Penn method, slightly prevailed over the width of the lower
jaw, but the difference was statistically insignificant (p>0.05). According to Yonsei method, maxilla transversal dimensions were slightly larger
than mandibular width (p>0.05). In the Class II Group maxilla skeletal width was bigger than mandible width (p<0.05). The dental width did
not differ significantly (p>0.05), indicating a compensatory lingual inclination of upper posterior teeth, and upright position of lower molars.
In the Class III Group mandible transversal dimensions both in the area of the basal bone and in the area of teeth rotation center was bigger
(p<0.05). The maxillomandibular width difference between dental points were less than between basal, which may indicate a compensatory
lingual inclination of the lower posterior teeth.

Conclusion. Comparison of the maxillomandibular difference, measured by basal and dental points, indicates dental compensation in the
Class II - lingual inclination of posterior upper teeth, in Class III — lingual inclination of posterior lower teeth.

Keywords: maxillofacial region, malocclusion, transverse anomalies, dental arch width, computed tomography.
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XAPAKTEPUCTHUKA TPAHCBEP3AJBLHHUX PO3MIPIB IIEJEIN IPHA PI3HUX KJIACAX ITATOJIOTII
MNPUKYCY

Tonmascvkuii Oepacasnuii meouunuil ynisepcumem, Ilonmasa, Ykpaina

Ormmcani 3MiHH TPaHCBEP3aTbHUX PO3MIPIB BEPXHBOI Ta HIDKHBOI IIENENH 3aJIeXHO Bif Kiacy aHoMainiil mpukycy 3a Angle. I'pymy
JOCTIKEHHSI CTAaHOBIJIM 66 manieHTiB BikoM Big 15 10 25 poki. Ocib xinouoi crari Oyno 50 (75,8%), gonoidoi — 16 (24,2%). ObcTexeHnx
PO3MIUIEHO Ha 3 TPpyIH 3aJISXKHO BiJl CKEJIETHOTO Kiiacy aHoManiil mpukycy 3a Angle: 3 I kmacom — 26 (39,4%) oci6, I kmacom — 34 (51,5%),
I xkmacom — 6 (9,1%) oci6. Beim mamienTaM Ha 3pi3ax KOMITIOTEpPHOI TOMOTPaMH JIMIIbOBOTO BiJJIITy CKENeTy BH3HA4YCHI TPAHCBEP3albHi
Po3Mipu BepXHbOT Ta HIKHBOT 1ieseny 3a Metogamu Yonsei ta Pen. ITpu nepiomy kiaci 6a3anbHa i IeHTaNbHA IIUPUHA BEPXHBOI Ta HIXKHBOT
IIeJIeNy BiIPi3HUINCS OJHA BiJ ofHOI He3HauHo. [Ipu TpeTboMy Kiaci Oa3aibHa IIMPHHA HIKHBOT IIeNIeny Oyiaa CTaTUCTUYHO OUTBIION0 32
BEPXHIO, TOI SIK 3yOHI MapaMeTpH BiIPI3HAIHCS HE3HAYHOIO MipOF0, IO TIPU3BOAUTH 10 3yOHOT KOMIeHcamii. Y MamieHTiB i3 PYTUM KIIacoM
CroCTepirany 30UIbIIEHHS PO3MIpiB BEPXHBOT MIEIENH TOPIBHIHO 3 HIKHBOIO.

Kurouosi ciioBa: 3y0oinernenHa cuctema, MPUKYC, TPaHCBEp3aibHi aHOMAJIi, IUPHHA 3yOHOTO PSITY, KOMIT IOTEpHA TOMOTpadis.

Introduction
The task of modern orthodontics is to create an
optimally balanced occlusion, both in terms of aesthetic
and functional characteristics, in harmony with the entire
organism [1; 2]. To assess occlusal ratios at the beginning
and, especially, atthe end of orthodontic treatment, occlusion

© L. V. Smaglyuk, A. V. Liakhovska, V. I. Smaglyuk, 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'

keys are widely used [2; 3]. However, without harmonious
skeletal proportions, it is impossible to achieve the correct
proportions of the teeth in three planes [1; 3; 4]. Regardless
much focus of orthodontic diagnostics on the sagittal and
vertical relationship, a proper evaluation of the transverse
discrepancy has equal importance [5; 6]. For accessing
occlusal balance in each individual case, it is extremely
important to determine and correct the maxillomandibular
transverse dimension [7]. Transversal inconsistency of the
dental arches can cause anomalies in other planes. Exactly
because of that, according to the opinion of some authors,
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transversal malocclusion should be corrected as early as
possible at the beginning of orthodontic treatment [3; 4; 8].

The most widely used method of measurement of
transversal discrepancies is University of Pennsylvania
CBCT Analysis (Penn), which is based on Ricketts’
posteroanterior (P-A) analysis and Andrews’ Element II1
Analysis. According to Penn Analysis, difference for the
maxillary and mandible width in mature patients with
normal occlusion is 5 mm [3].

The most common transverse problem is insufficient
width of the upper jaw, which in turn can lead to the
formation of a unilateral or bilateral crossbite or dental
compensation in the form of excessive inclination of the
lateral teeth of the upper and lower jaws. This compensation
typically involves lingual tipping of the mandibular
posterior teeth, and excessively tipped buccaly of upper
posterior teeth. Such dental compensation of transverse
discrepancies of the jaws leads to excursive posterior
interferences. Narrowing of the upper jaw and excessively
positively inclined posterior teeth lead to reduced buccal
alveolar bone, thinning gingival tissues and the increased
risk of gingival recession [1; 5].

For a long time, the methods of biometric measurement
and analysis of dental arch were used in clinical practice.
However, due to the presence of dental compensation,
these methods are not completely objective, because they
do not reflect exactly the skeletal width of the jaws and,
accordingly, the ratio of the upper and lower jaw width
and skeletal inconsistency [9—11]. With the development
of modern technologies and the X-ray method of research,
measurement methods using cone-beam computed
tomography (CBCT) became considered the most reliable.
Due to technical progress and the wide implementation of
computer tomography in the practice of an orthodontist,
scientists were engaged in the search for the most optimal
points and methods of measuring the transverse dimensions
of the jaws on computer tomography sections [12]. The one
of the main tasks for accurate measurement was defining
the normal ratio of the width of the lower and upper jaws
[13; 14]. This has contributed to the development of new
methods of measurement and their implementation in
the practical work of the orthodontist. The most reliable
methods of assessing transversal discrepancies are
measurements between points on teeth crowns and alveolar
processes of the jaws, which makes it possible to analyze
dental compensation [11]. The question of the transverse
ratio in different malocclusion Classes by Angle is also of
great interest. This can provide an answer to the etiology
of malocclusion in other planes and is important for a
treatment plan [15; 16].

The purpose of our research was to study the width of
the upper and lower jaw using CBCT scans in subjects with
different Classes of malocclusion.

Materials and methods
The research group included 66 subjects who applied for
orthodontic care. All patients were non-growing, aged from
15 to 25 years with permanent bite. An average age was
20.842.3 years. Female participants were 50 (75.8%), male
was 16 (24.2%). Exclusion criteria for the research group
were active orthodontic treatment or orthodontic treatment
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in the anamnesis, injuries, congenital malformations of the
maxillofacial region, defects of the dental arch in the lateral
areas. The studies were approved by the Commission on
Ethical Issues and Biomedical Ethics of the Poltava State
Medical University (protocol Ne 233 of December 24,
2024) and were conducted with the written consent of
the participants and in accordance with the principles of
bioethics set out in the Declaration of Helsinki “Ethical
Principles of Medical Research Involving Humans” and
the “Universal Declaration on Bioethics and Human Rights
(UNESCO)”.

All examined subjects were divided into 3 groups
according to ANB angle: skeletal Class 1 group had
ANB angle between 0° and 4° (n = 26 (39.4%), skeletal
Class II group had ANB angle >4° (n = 34 (51.5%), and
skeletal Class III group had ANB angle <0° (n = 6 (9.1%).
A crossbite was determined in 7 subjects, which was
combined in 2 (3.0%) cases with a mesial, in 5 (7.6%) —
with a neutral ratio in the sagittal plane. All patients were
performed CBCT of bones of the facial skeleton on the
Gendex tomograph (Italy). 3DViewerRun software was
used to analyze a cone-beam CT image at the multiplanar
view (MPV) after properly orienting the image. The width
of the upper and lower jaw was analyzed according to
University of Pennsylvania Cone-Beam CT Analysis
(Penn method) and Yonsei Analysis [1; 9; 14]. According
to Penn method, the mandible width was measured from
the intersection of the line that passes through the coronal
cross-section of the first molars at the level of the furcation
with the most buccal portion of the cortical plate at the axial
plane on both the right and left sides. Figure 1 presents
cone-beam CT sections for measuring the width of the
lower jaw at Ricketts points using the Penn method.

The maxilla width is measured in position Mx-Mx (the
transition of the alveolar process into the base of the jaw
in the furcation center of the first molars) at the axial and
coronal cuts of CBCT scans. Figure 2 shows an example of
measurement of maxillary axial and coronal cuts.

Based on the data of Ricketts and Andrews, the optimal
transverse difference between the maxilla and mandible
is 5 mm in non-growing patients with permanent bite.
Therefore, the ideal difference for the width of the jaws
using the Penn CBCT analysis is also 5 mm.

According to Yonsei transverse analysis, the jaw width
is measured between center of resistance (CR) points,
located at the middle of the root furcation of the first
permanent molars. Positions of the estimated CR points
were pinpointed on different cutting slices in 3 planes of
space: the axial, sagittal, and coronal sections (Figure 3).
The width of the upper and lower jaws should be the same
at the CR points. According to Yonsei Transverse Index,
if the difference between maxillary and mandibular width
was less than 2.26 mm, the patient was diagnosed with
maxillary transverse deficiency (MTD).

The average value, the average error of the maxillary,
mandible width, transverse discrepancy, if it was present,
were calculated in each subgroup, according to the class
of malocclusion by Angle. The data of patients with Class
IT and IIT were compared with the data of patients with
Class I. The obtained data was statistically analyzed using
Fisher’s criterion at the level of significance p<0.05.
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a)

b)

Fig. 1. Penn CBCT Transverse Analysis of a mandibular skeletal width: a) coronal cut
through the mandibular first molars at the level of the furcation; b) measure on the
axial slice where the coronal cut intersects the cortical bone, mandible width 59.7 mm

a)

Fig. 2. Penn CBCT Transverse Analysis of a maxillary skeletal width: a) coronal
cut through the Mx-Mx points; b) measure on the axial slice where the coronal cut
intersects the cortical bone, maxillary width 57.1 mm

Results

The Table 1 summarizes the transverse measurements
of upper and lower jaws in patients with different classes of
malocclusion by Angle.

In patients with the Class I of malocclusion, the width
of the upper jaw, measured by Penn method, slightly
prevailed over the width of the lower jaw. The difference
in the transverse dimensions of both jaws was statistically
insignificant (p>0.05), that do not correspond to the normal

value. According to Yonsei method, maxilla transversal
dimensions were slightly larger than mandibular width,
but did not differ significant (p>0.05). In the Class II
malocclusion Group maxilla skeletal width differed
significantly from mandible width and was bigger (p<0.05).
However, the dental width between CR points did not differ
significantly (p>0.05), indicating a compensatory lingual
inclination of the upper posterior teeth, and a more upright
position of the lower molars. In the Class III malocclusion

Fig. 3. Yonsei transverse analysis. (A—C) The location of the center of resistance (CR)
points of the maxillary molar on the a) coronal, b) sagittal, c) axial sections
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Table 1
The transverse measurements of upper and lower jaws by Penn and Yonsei Analysis in patients
with different Classes of malocclusion by Angle
Variable Penn Analysis Yonsei Analysis
ClassI | ClassII | Class Il | P Pi M Class1 | Classll | Classtir | P2 | P
Ma’;‘gi tm;ifl“re' 55.143.02 | 56.143.41 | 53.943.15 | <0.05 | >0.05 | 42.142.23 | 44.7+2.78 | 43.4£2.41 | <0.05 | >0.05
Mandible 54.3+337 |52.743.48 | 58.743.84 | <0.05 | <0.05 | 41.4+2.16 | 43.2+2.23 | 46.6+2.72 | <0.05 | <0.05
measurement, mm
P >0.05 <0.05 <0.05 >0.05 >0.05 <0.05

p, —the level of significance of measurements by Penn method between groups of subjects with the Class I and Class IT malocclusion;

p, — the level of significance of measurements by Yonsei method between groups of subjects with the Class I and Class 11

malocclusion;

p,—the level of significance of measurements by Penn method between groups of subjects with the Class I and Class Il malocclusion;

p, — the level of significance of measurements by Yonsei method between groups of subjects with the Class I and Class III

malocclusion.

Group maxilla width differed significantly from mandible
width (p<0.05). Mandible transversal dimensions both in
the area of the basal bone and in the area of teeth rotation
center was bigger. The maxillomandibular width difference
between dental points were less than between basal, which
may indicate a compensatory lingual inclination of the
lower posterior teeth.

The width of the upper jaw in patients with the Class
IT of malocclusion was bigger compared to patients with
the first Class according to Penn (p,>0.05) and Yonsei
(p,>0.05) measures methods. Mandible width did not differ
significant (p,>0.05, p,>0.05) in the Class II and Class I
malocclusion subjects regardless of the measurement
method.

Comparing the transversal dimensions of upper jaw in
patients with Class I and Class III malocclusion, we found
no significant difference (p,>0.05, p,>0.05). Between these
two groups of patients, a significant difference was noted
in the width of the lower jaw, both at the level of the teeth,
measured by Yonsei method and at the level of the basal
bone, determined by Penn method (p,<0.05, p,<0.05).

Discussion

Our study included patients with various malocclusion
in the sagittal plane: Classes I, II, III. In our study, the dif-
ference in the transverse dimensions of the upper and lower
jaw in patients with the Class I was 0.8+£0.29 mm and was
significantly different from the normal value. This may be
one of the main causes of crowding. There was 2.6+0.07
mm of transversal difference in Class II Group, but it was
also insufficient. In patients with Class III malocclusion,
there were significant differences in the transversal dimen-
sions of the jaws, and the lower jaw was significantly wider
than the upper.

In patients with the first Class, the width of the upper
jaw according to the Yonsei method is slightly larger than
the width of the lower one, which corresponds to the norm.

In some studies, the maxillomandibular relationship
was evaluated in anterior and posterior segments by dis-
tance between the center of resistance of canines, premo-
lars and molars [13]. However, the main attention was paid
to patients with III Class malocclusion, because transverse
discrepancies is most pronounced clinically in such sub-
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jects. In between-group comparison, the skeletal Class 111
group showed significantly greater arch form in the man-
dible [14-16], which coincided with the data of our study.
The widths of the mandibular basal bone were significantly
larger than those of skeletal Class I and I1 [13; 16]. The max-
illomandibular width difference of basal bone of skeletal
Class III were significantly less than that of skeletal Class I
and II [16; 17], which does not fully coincide with the data
obtained in our study. The maxillary dental arch widths
were significantly larger those of skeletal Class II [16]. In
our studies, the width of the upper dental arch according to
the Penn method was slightly greater among patients with
Class II, but no significant difference was found. We did not
observe a significant difference in maxillary basal width by
Yonsei method between classes of malocclusion. It should
be noted, that it is important to make comparisons not only
between Classes groups, but also to evaluate the maxil-
lomandibular difference within the group [17]. Compared
maxilla width by Yonsei with measurements of the basal
width by Penn method in patients with the Class I and Class
I1, the Class I and Class III may indicate dental compensa-
tion due to molar inclination. Many authors talk about the
problem of dental compensation as one that hides a true
transversal deficiency.

Conclusions

1. For orthodontic diagnosis of malocclusion, it is
necessary to assess the transverse discrepancy not only at
the dental but also at the skeletal level. To assess dental
compensation, it is important to compare skeletal and
dental maxillomandibular difference.

2. In patients with the Class I of malocclusion, the
difference in the transverse dimensions of both jaws was
statistically insignificant. In the Class III Group, the basal
and dental width of the lower jaw was significantly greater
than the upper. In patients with Class II malocclusion an
increase in the width of the upper jaw was noted compared
to the lower.

3. Comparison of the maxillomandibular difference
indicates dental compensation, most pronounced in the Class
II and III malocclusion. In subjects with III Class lingual
inclination of posterior lower teeth was determined, in Class
II subjects — lingual inclination of posterior upper teeth.
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JAOHNOBHEHHSI 10 JIIKYBAHHSA TPUBOKHUX PO3JTAAIB:
IHTET'PAIIA TPAAUINIMHUX I HEMEIUKAMEHTO3HUX IIAXOAIB

'TlonTaBchKuit AepkaBHUN MeANYHUH yHIBepcuTeT, [lontaBa, Ykpaina
2JleprkaBHMI BUIMH HaBYAIbHUM 3aKi1a]] « Y KIOPOACHKHIA HALlIOHAILHHUI YHIBEPCUTET», YKropoa, YKpaina

YIK 616.89-008-06-07

P. B. JIyuenko!, A. JI. llITpo6as?, E. M. Bamke6a-Bitiep?, A.I. Cunopetko’, F0. M. I'pumiko’, O.A. Jlyuenxo'

JOMOBHEHHS IO JIIKYBAHHS TPUBOXXHUX PO3JIAIIB: IHTET PALIISI TPA TMIITHUX THEMETUKAMEHTO3HIAX
OIaXoaIB

'TTonmascvkuil depoicagnuti meduunuil ynieepcumem, Ilonmasa, Yxpaina

2 [leporcagnuil 6uwyuti HABYATLHULL 3AKA0 « Yorc20podchKuil HayionansHuil yrieepcumemy, Yoceopoo, Yikpaina

V cTarTi po3MIsAIAITHCS TPHBOXKHI PO3NIANH SK OHE 3 HAWMONIMPEHININX MCUXIYHUX 3aXBOPIOBaHb, SIKE 3HAYHO BIUIMBAE HA (i3U4HE
3I0pOB’S Ta SAKICTh XKUTTS Jrofei. Papmakoreparnis, Xod 1 € eeKTUBHOIO, YACTO Ma€ Cepio3Hi MoOIUHI eeKkTH, ToMy Bce Oinblue mamieH-
TiB 3BEPTAIOTHCS 0 HEMEINKaMEHTO3HUX METOAIB JIKYBaHHS (TaKUX SK KOTHITUBHO-TIOBEAIHKOBA Teparlis, apoMareparisi 3 BUKOPHCTaHHAM
edipHux omii, pitoTepamnis, My3UdHa Teparis, Gi3HYHa aKTHBHICTB, HoTa Ta iH.). MaTtepiaiaMu JOCIiKeHHS CIYTYBAIIH JaHi MeTaaHaIi3iB,
PaHIOMI30BaHHX KOHTPOJIBbOBAHHX JOCIIHKEHb Ta OIVIAAIB JITEPaTypH, L0 OL[HIOBAJIH BIUTUB Pi3HUX TEPAeBTHYHUX MiAXOIIB HA 3HIDKCHHS
TPUBOXKHOCTI 3 aKIIEHTOM Ha OL[HKY e()eKTHBHOCTI, 6e3MeKH Ta MOXIIMBOCTEH iHTerpanii ux MeToxiB. CTaTTs MiCyMOBY€ Cy4acHi HayKoBi
JOCIIKSHHS Ta TTOKa3ye, 110 albTePHATHBHI MiAXOAH € TIePCIIEKTHBHIM HAPSIMOM JIIsl OAAJIBIIION0 BUBYCHHS 1 3aCTOCYBaHHS B KITiHIYHIH
MPaKTHIIL.

Kitro4oBi ciioBa: TpUBOXKHI pPO3JIaau, KOTHITUBHO-TIOBEIIHKOBA Tepartis, (hapMakoTepartis, apomMareparis, GpitoTeparis, My314Ha Teparis,
(bi3UvHa aKTUBHICTH, IHTETPOBAHE JIKYBaHHS.

UDC 616.89-008-06-07

R. V. Lutsenko!, A. L. Shtroblia?, E. M. Vashkeba-Bitler?, A. G. Sidorenko!, Yu. M. Hryshko!, O. A. Lutsenko'

ADJUNCT TO THE TREATMENT OF ANXIETY DISORDERS: INTEGRATION OF TRADITIONAL AND
NON-PHARMACOLOGICAL APPROACHES

!Poltava State Medical University, Poltava, Ukraine

State University “Uzhhorod National University”, Uzhhorod, Ukraine

Introduction. Anxiety disorders are among the most common mental illnesses that affect the emotional, physical, and social lives of
patients. Although pharmacotherapy remains the main treatment method, its effectiveness is limited by side effects, risk of relapse, and patient
intolerance. This increases interest in alternative and combined treatment methods, such as cognitive behavioral therapy (CBT), aromatherapy,
phytotherapy, music therapy, physical activity, and yoga, etc.

Aim of the study is to highlight non-traditional approaches to the treatment of anxiety disorders and their potential in integrated therapy.

Methods and materials. The work is based on the analysis of modern scientific publications available on leading platforms: Pubmed,
ResearchBib, Medline, PubMED, etc., which cover research on non-drug methods of treating anxiety disorders. The analysis used data from
randomized controlled trials, meta-analyses and literature reviews.

Results. Pharmacotherapy remains effective in reducing anxiety symptoms, but its limitations include side effects and frequent relapses.
CBT is recognized as the “gold standard” in the treatment of anxiety disorders due to its long-term effect and safety. Aromatherapy with
essential oils, phytotherapy (valerian, coffee, chamomile), music therapy, physical activity, and yoga demonstrate significant potential as a
complement to traditional therapy. Integration of these methods into treatment allows for a more flexible and personalized approach.
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Conclusions. Non-pharmacological methods of treatment of anxiety disorders have significant therapeutic potential. Pharmacotherapy
remains effective in reducing acute symptoms, while non-pharmacological methods, in particular CBT, aromatherapy, phytotherapy, physical
activity, and music therapy, can provide long-term effects and improve the quality of life of patients. An integrated approach to the treatment

of anxiety disorders is a promising direction in modern psychiatry.

Keywords: anxiety disorders, cognitive-behavioral therapy, pharmacotherapy, aromatherapy, phytotherapy, music therapy, physical

activity, integrated treatment.

Beryn

TpuBOXKHI PO3NAIN € OJHUMH 3 HAHOUTBII MOIIUPEHUX
TICUXIYHUX 3aXBOPIOBaHb, SKi BUCTYIMAIOTh BaXXIMBHMH
MPUYMHAMHA 1HBATITHOCTI Y BCHOMY CBITi. 3a JaHMMHU Ha
2021 pix gacToTa TPUBOXKHHUX PO3JAiB Y CBITI CTAHOBHIIA
4802 Bunanku Ha 100 000 HaceneHHs, IO CBIAYUTH MPO
iXHIO 3HAUHYy TomHUpeHicTs [1]. BaxxauBo 3a3HaunTH, 1110
nanaemiss COVID-19 cyTTeBo mifiBHMIIMIA MOUIMPEHICTH
SK Jenpecii, Tak i TPUBOXHUX posnamiB [2]. TpuBoxkHi
pO3Jaay XapaKTepU3yIOThCsl HE JIMIIE TaKHMMH CHUMIITO-
MaMH, SIK IPUCKOpEHe cepleOnTTs, CabKicTh 1 BTOMa, aje
W TICHXOJIOTIYHMM BiZYYTTSM HaJMIpHOTO 3aHENOKOEHHS,
HEeTraTUBHO BIUIMBAIOYHM SIK Ha (Di3WYHE, TaK i HA NCUXIYHE
310poB’s [3].

®dapMaKoNOTivHI Tpemnapard, Xoda i MOXYTh 3HAYHO
MOJIETIIMTH CHMIITOMH, OIHAaK HE 3aBXIW JOCTYIHI Ta
MOXYTh BHKIIMKATH cepiio3Hi mobiuni edexrn. Lle poduts
iX 0OMEXeHO NPUAATHUMH Ui MEBHUX TPYI MAIi€HTIB,
30KpeMa JIiTHIX Jtogel abo miteir. ToMy HHMHI aKTHBHO
BENEThCSl TOUIYK MEPCHEKTUBHUX JIIKAPCHKUX 3aco0iB,
30KpeMa cepell HOBHX XIMIYHUX CIIONyK [4; 5].

Kpim Toro, Bce OLIBIIOI MOMYJISIPHOCTI HAOHPAIOTH
HEeTpaJIuLiiHI Ta HEMEeIMKaMEHTO3HI METOIH JIKyBaHHS,
Taki K KOrHiTHBHO-TIoBeiHKoBa Tepamnis (KIIT), apomare-
pariisi, piToTepanis, My3udHa Teparis, (pi3uuHa aKTUBHICTh
1 MeguTanis.

MeTta po00TH — BHCBITIICHHS HEMEANKaMEHTO3HHX
MiIXOMIB 0 Teparlii TPUBOKHUX PO3JaiB 1 iIXHBOTO IOTEH-
miaxy B iHTETpOBaHii Tepamii.

Marepiaau Ta MeTOIH

[IpoBeneHo cucTeMaruuHW OIS JIITEparypH, MpH-
CBSTYCHOI HEMETUKAMEHTO3HUM METOJ[aM Tepariii TPHUBOX-
HUX PO3JaJiB, IION0 KOTHITHMBHO-ITOBEIIHKOBINI Tepartii,
apomarepariii, hiToTeparnii 3 BAKOPHCTaHHSIM KaBH, BaJepi-
aHM Ta POMAIKH, My3U4YHOI Tepamnii, Gpi3n4HOi aKTUBHOCTI
Ta iH. BinOip nmpoananizoBaHUX JIITEpaTypHUX JKEped Ta
iH(pOopMaIlii MPOBOIAMBCA 32 TAKIMH ITOITYKOBUMH Oa3zaMu:
ResearchBib, Ulrich’s Periodicals Directory, Elektronische
Zeitschriftenbibliothek, EuroPub, ScienceDirect, Scopus,
Web of Science, Core, Connected Papers, Hinari Access to
Research for Health, FreeFullPDF, ScienceResearch.com,
Medline i PubMED.

Pe3ysibTaT Ta iX 00roBOpeHHs

Po3pobka edekTHBHUX CTpaTeriii JIiKyBaHHS TPHUBOX-
HUX pO3J1a/1iB 0a3yeThCs Ha BpaXyBaHHI 010IICHXOCOLiaIb-
HOI NPUPOAN TPUBOXKHOCTI, SIKa BHHUKAE YEPE3 B3AEMOJIIO
610JI0T1YHHX, TICUXOJIOTIYHHX Ta COLaIbHUX (haKTOpiB, IO
BHMarae KOMOiHOBaHOTO Tixxoxny [6; 7]. JlikyBaHHS MOBH-
HHO OYyTH IHIWBIIyaNi30BaHUM, OCKUIBKH TIPOSBU TPH-
BOXKHOCTI 3aJIeKaTh BiJl BIKY, CTaTi Ta KUTTEBUX OOCTABHH
namienTa [7].

[lepmoueproBo ms JiKyBaHHS TPHUBOXKHHUX PO3JIaJIiB
BHKOPHCTOBYIOTHCS JIiKapchki 3acobm. CeNeKTHBHI 1HTi-

GiTopu 3BopoTHOTO 3axoruieHHs ceporoHiny (CI33C) Ta
ceporoniny i Hopaapenaniny (CI33CH) e mpenaparamu
MepInoi JiHii A JiKyBaHHsS TPUBOXKHOCTI. BOoHM JeMOH-
CTPYIOTh BHCOKY C(CKTHBHICTh y 3MCHIICHHI CHMIITOMIB
3aBISIKM BIUIMBY Ha HEWPOXIMIYHI MEXaHi3MH, IIO pery-
JIIOIOTH eMoLiiHui craH [8]. ®apmakoreparisi IPONOHYE
MIBUAKE 3MEHILICHHS CHUMIITOMIB TPUBOXKHOCTI Ta edek-
THUBHA JUIS IIMPOKOTO CIIEKTpa PO3JajiB, TAKUX SK TeHe-
pamizoBanuii TpuBoxHUI po3naxn (I'TP), naniuni araku ta
couioobis. O6mexxeHHs hapmaxoTepartii: mo6iuHi edexTn
(TonoBHUI 61Nk, BTOMA, IOPYIICHHS CHY, CEKCyaTbHa JIHC-
(YHKIIA, CYXiCTh y pOTi), PEUUANBHA (CHMOTOMH YacTO
MTOBEPTAIOTHCS MICTsI MIPUITMHEHHS NPUHOMY JIKiB), HeTe-
peHOCHMICTh (TI€BHI TPpyNH NAIi€HTIB, HANPHUKIAZ, MIiTH
abo JITHI JIOMH, TOTAHO MEPEHOCITh MeAUKaMeHTH) [7].
I{i HemOMiKM TMiACHIIOIOTh HEOOXIAHICTH BHKOPHUCTAHHS
JIOIATKOBUX HEMETMKAMEHTO3HHUX METOIB JIIKyBaHHSI.

KornituBHo-noBeninkosa tepanist (KIIT)

KorHiTHBHO-TTOBEIIHKOBA TEpaIlisi € HAyKOBO OOTPYHTO-
BaHMM METOJIOM, CHPSIMOBaHMM Ha JIIKyBaHHS TPHBOXXHUX
poznaniB yepe3 Moaudikario JUCHYHKIIOHAIBHAX JYMOK
1 TOBEIIHKOBUX TATEPHIB, SKi MATPUMYIOTH TpuBoOry. Llei
MiAX11 BU3HAHO «30JI0THM CTaHIAPTOM» y JTIKYBaHHI TAKHX
CTaHIB 3aBISKH HOTO e€()eKTUBHOCTI, IMiATBEPIKCHIH UHC-
JICHHUMH JTOCITIDKCHHIMH Ta MeTaaHai3amu [9].

OcnoBHa meta KIIT — xopekmist HeraTHBHUX €MOIIii-
HUX peakIliil uepe3 3MiHy NepeKOHaHb, SIKi CIPUSIOTh TPH-
BOXHOCTI. L[pOro Jocsratorh 3a JOMOMOIOK KIIFOUOBHX
TEXHIK, TAKUX 5K KOTHITHBHA PECTPYKTYypH3allis Ta €KCIO-
3uuiiiHa Tepanis [9].

Jocnimkenns miarBepkyors, mo KIIT € edexrus-
HOIO JUUISl JIIKYBaHHSI HIMPOKOTO CIIEKTPa TPUBOXKHUX PO3-
JaJiB, BKIIIOYAIOUN: TeHEPaTi30BaHUI TPUBOXKHUI po3iaj
(I'TP) [10]; comiamsHy TpuBOXHICTE [11]; 00CceCHBHO-KOM-
mynbcuBHUE po3nan (OKP) [12]; maniuni ataxu [10]; moct-
TpaBMaTHyHIHA cTpecosuit posnan (IITCP) [13].

Y 2008 poui XodpmanH i CwmiTc mpoaHamizyBaIn
27 pocmimxeHb i BcraHOBWIM, 1O edektuBHicTs KIIT
MOPIBHIHO 3 MJanebo € 3Ha4HOW0 (KoedillieHT ePeKTHB-
Hocti Xemxkeca g =0,73) [10].

VY 2018 pomui Kapnienrep po3mupus el aHasi3, BKIO-
YHMBIIX 16 HOBHX JIOCIII/IKEHb, 1 BUSIBUB TIOMipHY €()EKTHUB-
HicTb (g =0,56) [14].

VY 2022 pori IpOBEICHO METaaHaji3, MO OXOIUIFOBAB
10 momaTkoBUX AOCHTIKEHB, 30kpeMa mpo [ITCP. 3arans-
Huil edexr KIIT mins TpUBOKHUX PO3NAdiB V IIBOMY aHa-
mi3i Oy HIx4InM (g = 0,24), ane 3aiumaBcs CyTTEBAM IS
OimpmocTi po3naxis [13].

KitfouoBi TEXHIKM KOTHITHBHO-TIOBEIIHKOBOI Teparrii
BKJTIOYAIOTh KOTHITUBHY PECTPYKTYpPH3aIlil0 Ta EKCIO3H-
niHy Teparmito. Ileprra 3ocepemkena Ha ineHTU(iIKamii Ta
3MiHI IppamioOHaJbHUX MEPEKOHAHB, JOMOMAraruu Marfi-
€HTaM pO3IMi3HaBaTH HETaTHBHI JYMKH, SIKi IiJCHIIIOIOTH
TPHUBOXHICTb, 1 3aMiHIOBAaTH X OLIbII peanicTHYHUMH [9].
JlocniKeHHsT TiATBEP/PKYIOTh, IO e MiAXiJ HE JIUIIe
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HOJIETIIYE CHMITOMH TPHBOXKHOCTI, ajie W 3abe3mneuye
NpaKTUYHI IHCTPYMEHTH JJIsl MaiiOyTHBOI OOpOTHOU 3 TpH-
Bororo [11]. IHIIOI Ba)KJIMBOIO TEXHIKOIO € SKCIIO3MIIIHA
Tepartisi, sika rependadac MocTyNnoBe MiIaBaHHs TallieHTa
TPUBOXXKHUM CTHUMYJaM y KOHTpPOJbOBaHMX ymoBax. Lle
JI0TIOMarae JoJlaTH CTPAaxH Ta 3MEHIIyBaTH PiBEHb YHUK-
HEHHS, 10 3HaYHO ITOKPAIIy€ SIKICTh JKUTTS maiieHTa [§].

Excrnosutiitna Tepamisi ocoOmmBO edeKTHBHA MpH
¢$o0isix, comianphil TpuBokHOCTI Ta [ITCP [11]. Hampu-
KJIaJ, TpH comiaybHii (o0ii manienTiB HaBYAIOTh MOCTY-
ITOBO B3a€MOJISTH 3 IHIIMMH JIFOABMH, III0 3MEHIIYE iXHIN
CTpax Iepes COLiaIbHUMHU CUTYaIiIMH.

[epeBaru KOrHITUBHO-ITOBEIIHKOBOI Tepariii BKIIO4a-
I0Th JJOBrOTpHUBAINIT €eKT, BIACYTHICTh MOOIYHUX edeK-
TiB Ta MOXJIMBICTH iHTerpamii 3 iHmumMu Metogamu. KIIT
3a0e3rneuye TpUBali Pe3yNbTaTH, OCKIIBKY MAIlieHTH OTPHU-
MYIOTh HaBHYKH, 110 J03BOJIAIOTH M YHPaBISTH TPHUBOX-
HICTIO HaBiTh Iicist 3aBepuieHHs Teparmii [9]. Ha Binminy
BiZl (papmakoTeparrii, BOHa He MOB’s3aHa 3 (hapMaKOJIOTid-
HUMH PU3UKAMH, IO POOUTS ii MpUBAOIUBOTO IJIs1 JTOMEH 13
HENEepeHOCUMICTIO JIiKiB a00 CTpaxoM MOOIYHUX e(EeKTiB.
Kpim toro, KIIT MoxkHa €(eKTHBHO MTOEIHYBATH 3 IHITIMHA
MiIX0MaMHU, TaKUMH SIK Hora, ¢i3uyHa aKTHBHICTH abo
My3W4Ha Tepalis, A JOCATHEHHS KpalluX pe3ylbTa-
TiB [15]. IIpore icHYIOTH 1 NEBHI BUKJIMKH, CEPEH SIKUX —
CKJIAJHICTh TEXHIK €KCIO3MIII1, OCKiabKHU mamientu 3 [ITCP
MOXXYTb BiUyBaTW 3HaYHUH €MOLIHHUI JUCKOMQOPT Iz
Yyac ONpaIfoBaHHA TpaBMaTHmyHHX momid [13], a Takox
3aJICKHICTh €()EKTHBHOCTI Teparii BiJl MOTHBAIIIT TAIII€HTA,
sIKa B JESIKUX BHUITaKaX MOke OyTH HEJOCTaTHROMO [9].

KIIT 3amumiaeTbcss OCHOBHHM BHOOPOM y JTIKyBaHHI
TPUBOXXHUX PO3JIAAIB 3aBASKA HAYKOBO OOIPYHTOBaHii
e()eKTHUBHOCTI Ta MOBTOTPHUBAIMM pe3yibTaraM. BoHa He
JIUIIE TIOJIETIITYE CUMIITOMH, a i 3abe3meuye iHCTpyMEeHTH
JUTSI TIOKPAIICHHST SIKOCTI KUTTSI, a il moeaHaHHs 3 i3md-
HOO aKTHBHICTIO, My3HMYHOIO TEPAITi€0 Y apOMaTepai€eio
CIIpHSE MIJICUICHHIO TEPareBTUYHOTO e(eKTy i JT03BOJISIE
3aCTOCOBYBATH OB THYYKHMH MiXija y nikyBaHHi [9; 15].

Buxopucrannsa edipHux ouiii mig 4yac JikyBaHH#A
TPHUBOKHHUX PO3JIAJiB

Apomareparis 3 BUKOPUCTaHHSIM e(ipHUX OJIili € momy-
JSIPHUM HEMEIUKAMEHTO3HUM METOJOM, SIKMH aKTUBHO
3aCTOCOBYETHCS JUTS 3HIKCHHS PiBHSA TPUBOXKHOCTI. EdipHi
odii JTaBaHH, )KaCMUHY, HEPOJIi Ta TPOSHAN BILIMBAIOTH HA
HEpPBOBY CHCTEMY Yepe3 HIOXOBI PEIENTOpH, aKTHBYIOUH
30HHM MO3KY, SIKi PEryJII0I0Th eMOIIHHUH CTaH.

Ornisan, npoBenenuii Gong ta criBapropamu y 2020 porti,
BKJTIOUAB 25 cTarei i3 32 paHA0Mi30BaHUMH KOHTPOJIbOBA-
Humu pociimpkeasivu (PKJI), B SKuX OIIHIOBAIM BILIHB
apomarepamii Ha TPHUBOXKHICTb. Y IIMX JOCIIPKCHHIX
BUKOPUCTOBYBAJIM IIKaJIW CHTYaTUBHOI Ta 0COOHCTICHOT
tpuBoxkHocTi Crinbeprepa (STAI). Pesynsraru nokaszainmy,
IO iHraysIiifHa apomarepartisi Ta Macax i3 BUKOPHUCTaH-
HSAM eQipHUX OJii 3HAYHO 3HIXKYBAJIM DPIBEHb TPHUBOX-
HOCTi. HaifOumbm e(eKTHBHOIO BUSBHIIACS OIIisl JIABAHIA
MTOPIBHSHO 3 1HITAMH, TAKUMH K OJIisS TPOSHIN Ta HEPOITi.
Baxxnuso, mo mobiuni edexru e Oynmu 3adikcopani [16].

Hocnimxenns Tan Ta cIiBaBTOpiB, IO OXOILIIOBAJIO
44 PKJ i3 3amyuenusim 3419 mamientiB (1815 y rpymi
apomareparii Ta 1604 y KOHTpONbHIH Tpymi), TaKOK Mif-
TBEPANIIO IO3UTUBHUI ehekT edipHux omii. JlocmimKeHHs
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oxorutoBaio 10 pi3HUX OMiH, SKi JEMOHCTPYBAJIM 3HAUHE
3HWKEHHS TPUBOXKHOCTI SIK CUTYaTUBHOTO XapakTepy, TaKk
1 TPUBOXHOCTI, OB’ s13aHO1 3 0coOMCcTICHUMY pucamu [17].

HaitedexruHimi edipHi omiil Uit 3HIKEHHS TPHUBOXK-
HOCTI BKJIIOYAIOTh JIaBaHy, >KaCMHH, HEPOJ, AaMacbKy
TpostHIy Ta TuMoH. JlaBanna (Lavandula angustifolia Mill.)
e(EKTHBHO 3HIKYE SIK CATyaTUBHY TPUBOXKHICTB, TaK i TpHU-
BOXKHICTb, TIOB’s13aHy 3 OCOOMCTICHUMH pHCaMH, a TaKOX
JIOTIOMarae HOPMAJli3yBaTH CEPIICBHIA PUTM 1 KPOB’STHHUN
tuck [16; 17]. XKacmur (Jasminum sambac) memMoHCTpye
HalKpami pe3yJasTaTH y 3HIKEHHI CHUTYyaTHBHOI TPHBOX-
HOCTI, MOEAHYIOUH CTHUMY/IIOIOUHI e(eKT i3 peakcaiiero
[17]. Heponi (Citrus aurantium L.) e nHaliedhexkTuBHI-
IIOK0 OJIi€l0 Il OOPOTHOM 3 TPHUBOXKHICTIO, MOB’SI3aHOIO
3 OCOOMCTICHUMHM pHCaMH{, BOJHOYAC CIIPUSIOUH 3HU-
JKEHHIO apTepialibHOrO TUCKY Ta YacTOTH CEPLEBUX CKO-
poueHs. JJamaceka TpostHaa (Rosa rugosa Thunb.) moka3sye
MOMipHY €(EeKTUBHICT y 3HWKEHHI CUTYaTHBHOI TPHBOX-
HocTi, a muMoH (Citrus limon) Mae moxiOHy momipHYy 1ito,
aJie TIepeBaXKHO ISl TPHBOXKHOCTI, OB’ A3aHOT 3 0COOHCTIC-
HUMHE prcamu [17].

EdipHi omii B3aeMOIitoTh i3 pelenTopaMu eHTPaITbHOL
HEPBOBOi CHCTEMH depe3 HIoXOBi HedpoHm. Lli Monmexymun
aKTUBYIOTb HIOXOBY KODY, sIKa, CBOEIO Yeprolo, BIUIMBA€E Ha
JMMOIYHY CHCTEMY MO3Ky, 30KpeMa Ha MUIIAJIENoniOHe
TIJI0 T TITOKAMII, 10 BIAMOBIAAI0TH 3a PETYIIALII0 CMOITii.
Apomarepariist TaKOXX CTHMYJIIOE€ BUPOOJIEHHS CEPOTOHIHY
Ta eHIOp(]IiHIB, CIPHUAIOYM 3HIKEHHIO CTpecy U MOKpa-
LIeHHIo HacTpoto [16; 17].

[TepeBarn apomareparii BKIIIOYalOTh O€3IEKy, pi3HO-
MaHITHICTh METOJIB 3aCTOCYBaHHS Ta TOAATKOBI €(EKTH.
EdipHi onii mMarTh HU3BKHI PU3WMK MOOIYHWX [ii, IO
poOuTh iX Oe3MeYHNMHU HAaBIiTH UIA TAIIEHTIB i3 MPOTH-
MOKa3aHHAMHU 10 (apmaxoreparii [17]. 3aBmsxu pizHO-
MaHITHOCTi CcITOCO0iB BUKOPHUCTAHHS, TAKUX K 1HTAJISAIIS,
MacaX, BaHHU Ta Au(y30pH, MAIIEHTH MOXYTh BHOpaTu
HaiOnbIn 3py4Huil BapianT. OKpiM 3HMKEHHS TPHBOXK-
HOCTI, apoMaTepartis Cripuse HopMatizamii (i3iogoriaHux
MOKa3HUKIB, 30KpeMa apTepiallbHOrO0 THCKY Ta YacTOTH
CEepLEBHUX CKOPOYEHb, 110 MiJBHIIYE il 3arajibHy TeparieB-
TUYHY WiHHICTH [17].

OOMesxeHHST apoMarepanii MoJIAraloTh y HeOoOXiJHOCTI
MONANBIIOr0 BHBYCHHS Uil BU3HAYCHHS CTaHIAPTHHX
J03yBaHb, ONTUMAIBHOI TPUBAIOCTI JIKyBaHHS Ta edek-
TUBHUX KoMOiHatiit omiii [18]. [Tompu me, BoHa € mepcmek-
THUBHUM METOZOM 3HW)KEHHSI TPHBOXKHOCTi, OCOOIMBO I
MAIE€HTIB, AKI YHUKAIOTh MEIUKAMEHTO3HOTO JIIKyBaHHS.
3aBIsKK TOCTYIHOCTI, Oe3meri Ta Pi3HOMAHITHOCTI CITO-
c00iB BUKOPUCTAHHSI apoMaTeparrisi MOke CTaTH e(eKTUB-
HUM JOMOBHEHHSM 110 TPAJUIIIHHUX MeTomiB Teparmii [18].
30Kkpema, Tpernapard Ha OCHOBI JIaBaHH, IK-0T Silexan®
((Lavandula angustifolia) WS® 1265)), moBenu cBoo
e(eKTUBHICTh Y 3MEHILICHHI TPHUBOXKHOCTI, 3a0e3nedyoun
IIPY IbOMY BHCOKY Oe3MeKy i MiHIMaJbHHUH PH3HMK MOOiY-
HuX edekTiB [19].

®ditoTepamnis

®diToTeparris 3 BUKOPUCTAaHHSIM KaBH, EKCTPAKTy Balle-
piaHM Ta KBITIB pOMAIIKH IEMOHCTPYE IMEPCIEKTHBHICTH
y nmikyBaHHI TpuBokHOCTI. KaBa (Piper methysticum)
BinBae Ha TAMK-penentopu, 3a0e3medyoun eQeKTUB-
HICTBb, MOPIBHSHY 3 GapMaKkosoriyHUMU npenaparamu [20;
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21]. Ekcrpakr Banepianu y no3zyBanHi 300-900 mr/meHb
3HW)KY€ CUMIITOMH TPHBOTH 3aBJSIKH BIUIMBY Ha MO3KOBY
akTuBHIcTH 1 penentopu 'AMK. Pomamka (Matricaria
chamomilla) 3abe3neuye TpuBaje 3MEHIIEHHS TPHBOXK-
HOCTI, III0 KOPEJTIOE 31 3HMWKEHHSM PIiBHS KOPTH30IY, IiJI-
CHJIIOIOYH 3aralbHUH TepareBTUIHUHA eekT [22].

My3uuHa Tepamnisi

My3nuka TO3WTHBHO BIUTMBAE Ha CMOIIMHHN CTaH,
CHPUSIOUN 3HIKCHHIO TPHUBOXKHOCTI Ta Oomio [23]. BoHa
BIUIMBAa€ Ha aBTOHOMHY HEPBOBY CHCTEMY, PETYIIIOIOUH
cepreBuil puT™ 1 piBeHb KopTH301Ty. OCc00NMMBO €PeKTHB-
HOIO € TIepCOHAIi30BaHa My3WKa, 10 BUOpaHa MaIli€HTOM
caMmocTiiHO [24].

®i3nyHA AKTHBHICTH Ta iora

®i3uyHI BHpaBM 3HUKYIOTh PIBEHb TPHBOTH 3aBISKH
BIUIMBY Ha CEPOTOHIHOBI PELENnTopH, a TAKOXK IMOKpaily-
FOTh CaMOOIIHKY [25]. MeTaaHami3u MiATBEPIKYIOTh, IO
HaBiTh NOMIipHI HaBaHTa)KeHHS TpuBalicTio 30—60 XBIMH
3—4 pasm Ha TWKAEHb €()EKTHBHO 3HIKYIOTh TPHBOXK-
HicTb [26].

Mora € edeKTHBHOIO ANBTEPHATHBOIO, IO MOEIHYE
(i3nYHy aKTHBHICTB Ta penakcamnito. BoHa perymroe piBeHb
Heliporpodiunoro daxropa mo3ky (BDNF) ta momymoe
3amagbHi TPOIECH, TOB’S3aHI 3 TPUBOXKHUMH PO3Jia-
namu [27].

I'ymopucTH4Hi Tepanii y JikyBaHHI TPHBOXKHHX PO3-
JaniB

I'ymopucTiyHa Teparisi € OJHUM 13 NEPCHEKTUBHHUX
METOJIB JIOJATKOBOI Ta KOMIUIEMEHTApHOI MEAWIVHH,
CIIPSIMOBAHUX Ha TOKPAILIEHHS ICHXIYHOTO Ta (i3MYHOTO
37I0pOB’sl Yepe3 IMO3WTHBHI €MOIlii, BUKIMKaHI T'yMOPOM
[28]. Leif mimxim TPyHTYETbCA Ha 3IATHOCTI CMIXy Ta
TYMOpY 3HIDKYBATH PiBEHb CTpECy, aKTHUBi3yBaTH (iziono-
Ti4HI MeXaHi3MH peiaKcallii Ta CIpUATH HOMIMIICHHIO eMO-
LiHOTO CTaHy NaIi€HTIB.

CucreMaTHYHUN OIVISI, 110 OXOILIIOBAB 29 MOCiIKeHb
i3 2964 yvacHMKamH, MIATBEpAUB €(EKTUBHICTH T'yMO-
PHUCTHYHOI Teparii AJsl 3HYKEHHSI CUMIITOMIB Aerpecii Ta
TpuBOXKHOCTI [29]. JlocmimKeHHs] BUKOPUCTOBYBAIM Pi3Hi
IHCTpYMEHTH OLIHKH, TaKi K onuTyBaidbHUK STAI, mkana
nenpecii bexa Ta Monudikopana Menbchka MKama TPHBOXK-
Hocti (M-YPAS). 3rixno 3 pe3synsraramu, 27 i3 29 nocii-
JDKeHb MIATBEPAWIN TO3WTHBHUH BIUIMB I'yMOpY Ha IICH-
xigHe 310poB’s. BomHOWac migKpecToeThess HeOOXiqHICTh
MOAATBIINX JOCTIIPKEHb ISl OLIHKH JOBIOCTPOKOBOTO
edexty Teparii [30].

I'ymopucTiyHi BTpydaHHS MAalOTh KiJbKa IepeBar.
[No-nmepie, BOHM 3HAYHO 3HWKYIOTh TPUBOXKHICTH IIalli-
€HTIB, a/UKe KIIOyHaJla Ta CMIXOTeparlisi J0IOMararoTh
MOJI0NIATA CTpax Mepel MeAWYHUMH mpoueaypamu [31].
[Mo-npyre, mamieHTH, 0COOIMBO JAITH, Kpalle aaanTyrThCs
JI0 JIIKapHSHOTO CEepEeOoBHILa, 1110 HOJIETIIYE IXHIO KOMYHi-
KaIlito 3 MeIUYHUM IepcoHanoM. Kpim Toro, rymop nosu-
THUBHO BIUIMBA€ Ha MOPAJIGHUN CTaH MEAWYHUX IPAIiBHU-
KiB, 3HIKYIOUH PiBeHB MPo(deciiHOro BUTOPAHHS.

Hespaxxaroun Ha BEJIHMKY KUTBKICTH TOCIHIIKEHbB, JOB-
TOCTPOKOBa €(PEKTUBHICTh TYMOPHCTUYHUX TEpAIii 3aii-
[Ia€THCS HE TOCUTH BHBYCHOIO. HeoOXimHI momanmbii pan-
JIOMi30BaHi KOHTPOJIbOBaHI JOCIHIHKEHHS, SKi JTO3BOJATH
OILIHUTH CTAaOLIBbHICTh OTPUMAHUX PE3YJIbTATIB T4 BH3HA-
YUTH ONITUMAJIbHI yMOBH 3acTocyBanHs [30; 31].

I'ymopucTuyni Tepanii € eeKTUBHUM JONOBHEHHIM
JI0 TPAJUIIHHUX METOMIB JIKYBaHHS TPUBOXKHHX PO3Ja-
IIiB, OCOONMBO Yy IMTAYiN IMCUXiaTpii Ta pealOimiTarii. ix
BUKOPUCTaHHS CIIPHUSE HE JIMIIE MOJETIIEHHIO CUMIITOMIB
TPHUBOXHOCTI, aJIe i MOKPAIIEHHIO 3arajJbHOT0 EMOLIHHOTO
CTaHy Mali€HTIB.

Kuioynana y mennuniii npakruuni

Knoynaga crama omHmM i3 HaWOULIBII JOCIIIHKEHUX
HaNpsAMiB TYMOPHUCTHYHOI Teparii, 0COOMMBO y JiKyBaHHI
niteil. BoHa neMOHCTpye 3HaYHWIA TOTEHIIad Ui 3HU-
YKCHHS TPUBOXKHOCTI ITiJ] 9aC MEAMYHHX IIPOLIEAYD.

JloCmimKeHHsT TOKa3aaH, II0 NPHUCYTHICTh KIOYHIB
y JIIKapHSHMX 3aKaiaX J0IoMarae 3HHU3UTH PiBEHb TPH-
BOTH Y JiTell, BUKOPUCTOBYIOUHM TaKi IIKAJH, K Bi3yalbHa
anasorosa mkaina 6omto (BAILL) Ta mkana STAI [29]. Kio-
YHH CTBOPIOIOTH CIPHSTIMBY €MOLIHHY armocdepy, 1o
CIpUSE MCHII TPAaBMATHYHOMY CIPHUHATTIO JIIKAPHSIHOTO
cepenosumia giteMu [31].

Meraanaii3 [32] TakoX MiATBEpAWB 3HAYHE 3HIKCHHS
TPUBOXKHOCTI cepel IiTell Ta iXHiX OaTbKiB y Iepemoriepa-
iifHMI Tepion. Xoda BIUIMB KJIOYHAAX Ha OiTh He OyB cTa-
TUCTUYHO 3HAYYIIUM, iHII e(eKTH, 30KpeMa 3MEHIICHHS
CTpaxy Ta aJlanTais 10 MeITUIHOTO CepeIOBUIIa, OyITH o4e-
BumHUMH. OKpIM TOTO, y4acTh KIJIOYHIB Y TepaneBTUYHOMY
MpoILeci 3MeHITyBajia moTpedy B aHecTesil Ta CKopodyBaia
TPUBATICTH NepeOyBaHHsI B JIIKAPHI, 1110 3HIKYBAJIO 3arajbHi
BUTpPATH Ha JIiKyBaHHA [33].

CwMixorepartisi, iKka cTaia nomyisipHoto 3 1970-x pokis,
0a3yeTbcs HAa BUKOPHCTAHHI CMIXy SIK IHCTPYMEHTY IS
MOKpAaLIeHHs TICUXIYHOTO cTaHy. JlOCHiKeHHsS IOKasy-
I0Th, 1[0 CMIXOTEpAIlisi MOXE 3HIKYBATH PiBEHb TPHUBOXK-
HOCTI, Jempecii Ta ctpecy [29].

JocnimKkeHHs 13 3aCTOCYBaHHSIM IMIKalH aerpecii beka
i mkamu STAI 3adikcyBanay 3HaUHE MMOKPAIICHHS SMOIIiH-
HOTO CTaHy IaIli€HTIB IMiCIIsI TPOBEACHHS cMixoTepartii [34].
CMixoTepartis TaKOK [TOKa3ajia MOTSHIAI IS JIIKyBaHHS
MICUXOCOMaTHYHKUX PO3JIaAiB, MiABHUIIYIOUN PIBEHb SHIOP-
¢biHiB Ta nokpaiyoun podorty imyHHoi cuctemu [35; 36].

BucnoBku

1. HemenukaMeHTO3HI METOIM MOXYTh OyTH LIHHUMH
SIK JIOTIOBHEHHS JI0 CTAHIAPTHOTO JIIKYBaHHS a00 K caMo-
CTilHI BTpy4YaHHS U TMOJETIICHHS CHMIITOMIB TPHUBOX-
HOCTi, 0COOJNIMBO y BUMAJKAX, KOJH MAli€HTH BiIUIyBalOTh
moOivHi epeKTH BiJ MEOUKaMEHTO3HOTO JiKyBaHHS abo He
OTPUMYIOTH OYiKyBaHOTO PE3yJbTaTy.

2. KorHITHBHO-TIOBEIIHKOBA Tepallis cepell HeMennKa-
MEHTO3HHX METO/IIB € OCHOBHOIO Y JIIKYBaHHS TPUBOKHHX
pO3JIaIiB.

3. KomrmuiekcHAN MiAXil, SIKHA BKIIIOYAE TPamuIliiiHi
i HEMETUKAMEHTO3HI METOIM, MOXE IOKPAIIUTH SKICTh
JKUTTSI MALIE€HTIB 1 3MEHIIUTH 3araJlbHUN PiBEHb TPUBOX-
HUX PO3JIaJiB y CyCHIIBCTBI.

[epcniexTrBE mocHipkeHHS. B momampimmmx  mocii-
JOKEHHSX TUTAHYETHCS NETAlbHINIE JOCTITUTH BIUIHB ajlb-
TEpPHATHBHUX METOIIB JIIKYBaHHS TIPU TTOCTTPaBMATHIHUX
CTPECOBHX pO3NIanax.

KondutikT iHTepeciB. ABTOPH 3asBIAIOTH PO BiACYT-
HICTh KOH(JIIKTY IHTEPECIB Ta BIaCHOT (hiHAHCOBOI 3aIliKaB-
JICHOCTI ITiJ] Yac MiArOTOBKH ITi€1 CTATTI.
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Relevance. Transanal surgery for rectal pathology remains relatively rare. Transanal endoscopic surgery (TES) is performed at the early
stages of rectal cancer. However, the issue of lymphogenic metastasis is still unresolved, as it is the most significant cause of local recurrence
of rectal cancer and an unfavorable prognostic factor for this pathology.

Aim of study — to increase the effectiveness of treatment of patients with early rectal cancer during transanal endoscopic operations using
fluorescent methods for identifying sentinel lymph nodes.

Materials and methods. Between 2009 and 2024, 175 patients underwent transanal endoscopic surgery at the Odesa Regional Clinical
Hospital. Among them, 51 patients were diagnosed with rectal cancer preoperatively. In 15 patients with enlarged lymph nodes detected by
MRI, an advanced TES procedure was performed using the ICG fluorescent dye.

Results. The average tumor size was (3.8+1.2) cm (ranging from 1.8 to 4.7 cm). The follow-up period after transanal endoscopic resec-
tions for rectal cancer ranged from 12 to 60 months. Recurrence of rectal cancer was identified in 3 patients (10.7%) with T1-2NOMO cancer
and in 5 patients (21.7%) with T3ANOMO cancer. We developed the advanced method of comprehensive treatment for early rectal cancer,
namely the combination of transanal endoscopic surgeries with the use of the ICG fluorescent dye. It enables the identification and targeted
study of sentinel lymph nodes in rectal cancer patients. Results of our research confirm the effectiveness and safety of TES procedures in
patients with early-stage rectal cancer and substantiate the feasibility of expanding indications for this technique to include patients with more
advanced stages (T1-T2), subject to careful patient selection.

Conclusions. TES procedures for rectal cancer significantly reduce the incidence of intraoperative and postoperative complications.
The use of ICG dye for fluorescent staining of sentinel lymph nodes allows for a more accurate determination of metastases, which has high
diagnostic value.

Keywords: transanal endoscopic surgery, rectal cancer, minimally invasive surgery, indocyanine green, colorectal surgery.
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MOXJIUBOCTI TPAHCAHAJBHOI EHJOCKONIYHOI XIPYPT'Ti PAHHBOT O PAKY ITPAAMOI KUIIIKA

O0ecvkuii HayioHanbHull Meouynuil yHigepcumem, Odeca, Ykpaina

Tpancananshi enpockonivni onepauii (TEO) npoBomsThes Ha paHHIX CTaAisX paKy MpsSMOi KHIIKH, MPOTE MUTaHHS JiM(pOTeHHOro
MeTacTa3yBaHHS 3aJUIIAETHCS aKTyaTbHAM.

Mertoto pocmikeHHs Oyno MiABUIICHHS e()eKTHBHOCTI JIKyBaHHS MAI[i€HTIB 13 paHHIM PaKoM MpAMOi KUIIKH mif yac BUkoHaHHS TEO
3 BUKOPHCTaHHSM (IIyOpPECLIEHTHUX METO/IiB BUSIBIICHHS «CTOPOXKOBHUX JiM(OBY3IIiBY.

V nepion 32009 1o 2024 poky Buxonano 175 TEO, 3 Hux y 51 mariienTa 1iarHoCTOBaHO paK MpsiMOT KUIIKH. Y 15 nmariienTiB 31 30115 IeHNME
nmimpoysnamu 3a ganumMd MPT Bukopucrano GapsHuk ICG s ¢uyopecueHTHOTro DOCTiIKEHHS 3 BUKOHAHHSAM ynockoHaneHoi TEO.
Cepenuiii po3mip myxius craHoBus (3,8+1,2) cM. V nepiox crocrepexenns (12—60 micsiB) peruaus BusiBieHo y 3 namienti (10,7%)
3 T1-2NOMO ta y 5 namienTis (21,7%) 3 T3ANOMO. Pozpobnena meronuka TEO 3 Bukopucranusm ICG 103Boisi€ TOYHO BU3HAYATH CTOPOXKOBI
TiM(OBY3JH, ONTHMI3yBaTH TAKTUKY JiKyBaHHS Ta 3HU3UTH KUIbKICTh YCKIaIHEHb.

KirouoBi ciioBa: TpaHcaHaibHa €HIOCKOIYHA MIKPOXipyprisi, pak NpsMOi KHIIKH, MiHIiHBa3MBHA Xipypris, iHIOLMAaHIH 3eJeHHH,
KOJIOPEKTabHA XipyprTisL.

Introduction
Colorectal cancer is one of the most serious

A comprehensive approach is used in the treatment of
rectal cancer [4; 10; 14; 19]. The main stage of treatment

oncological problems both worldwide and in Ukraine
[1; 4]. It accounts for about 15% of all malignant
neoplasms, making it one of the most common types of
cancer. Rectal cancer accounts for approximately 10% of
all cancer cases [3; 4; 8].
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is surgery, which involves complete removal of the rectum
with total mesorectal excision in one block with the
surrounding lymph nodes, which minimises the risk of
local recurrence [4; 8; 16]. Usually, in cases of low rectal
cancer, quite traumatic Miles’ operations are performed [3;
8]. The high incidence of intestinal anastomotic leakage,
serious postoperative complications in elderly people with
multiple comorbidities, high mortality rates in radical rectal
cancer surgery, and deterioration in patients’ quality of life
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due to the need for intestinal stomas have forced to change
treatment management [2; 5; 17].

To date, transanal surgery in rectal pathology is rarely
used [1; 7; 8]. Transanal operations are performed in the
early stages of rectal cancer [3; 8; 14]. However, the issue
of lymphogenic metastasis remains open, which is the most
important cause of local recurrence of rectal cancer (RC)
and an adverse factor in the prognosis of this pathology
[9; 11; 13; 17]. According to literature, in patients with RC
who have metastasis of cancer cells in mesorectum lymph
nodes, 5 years of survival does not exceed 50%, while in
patients with RC without metastatic lymph node damage, 5
years of survival increases to 7 [17; 19].

The literature describes cases where lymph nodes less
than 5 mm in diameter are affected with metastasis, which
is observed in 15% of patients [9; 16; 18]. One of the main
methods of detecting metastasis in the lymph nodes of
mesorectum is magnetic resonance imaging with intrave-
nous contrast, but MRI has no specific sensitivity for the
assessment of regional metastasis and lesions of lateral
groups of mesorectum lymph nodes [3; 4; 14; 15; 19].

The search for new methods of diagnosis and detec-
tion of metastasis in the lymph nodes of mesorectum
in rectal cancer is very relevant, which will allow us to
individually choose the method of surgery [2; 4; 10; 17,
19]. As a result of the study of lymph nodes in the cancer
process, it was found that in the early stages of cancer
(T1/T2), lymph nodes damage is observed in only 15-20%
of patients [5; 7; 10; 18]. This means that in most patients
(80—85%), radical removal of lymph nodes may be unrea-
sonable [5; 6; 10; 18]. Studies of metastasis mechanisms
have shown that in melanoma and breast cancer, specific
lymph nodes and order are first affected, after which
tumor cells extend to other lymph nodes I and II order.
These lymph nodes playing a key role in interference
with cancer cell spread were called sentinel lymph nodes
(SLNs) [4; 9; 11; 12]. In the 1990s, the concept of SLNs
was developed in the treatment of melanoma and breast
cancer, according to which the absence of metastases in
these lymph nodes indicates a low probability of lesions
of higher order lymph nodes [4; 18].

Recently, a new method of determining the SLNs has
been developed, based on the effect of the luminescence of
the dye with the light of a certain wave [4; 7; 13; 15; 19].
For these purposes use the indocyanine green dye (ICG),
which allows 95-100% to detect the affected SLNs [2; 4; 8;
15]. Diagnosis of SLNs in the treatment of RC is important,
since it can be the first node from which metastases spread,
starting with mesorectum [4; 7; 15; 17]. However, the con-
cept of SLNs in RC has not yet been proven and remains
the subject of scientific research [1; 3; 4; 12].

The aim of the study — to increase efficiency of treatment
of patients with early rectal cancer when performing
transanal endoscopic surgery using fluorescent methods of
detection of SLNs.

Materials and methods
From 2009 to 2024, 175 patients were operated at the
Odesa Regional Clinical Hospital using TES. The age of
patients was from 47 to 84 years (average age (67.4+7.2)
years). The average body mass index was (32.844.5) kg/m?.
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124 patients had tubulovillous rectum adenoma, of
which 31 patients with a final histological examination
of distant tumors were detected tumor malignancy (RC
TISNOMO cancer). Rectal cancer was diagnosed in
51 patients before surgery. Early RC T1-2NOMO I stage, was
found in 28 patients. In 23 patients, RC T3NOMO II stage
was detected, these patients were performed neoadjuvant
chemoradiotherapy, which was able to reduce the size of
the tumor and its into the rectal wall, as well as change the
stage I1a to I. When performing 51 patients with rectal cancer
preoperative computer and magnetic resonance imaging of
pelvic organs with intravenous contrast, enlarged lymph
nodes were detected in 15 patients (29.4%).

The study of the GSP (1996), the Council of Europe
Convention on Human Rights and Biomedicine (dated
04.04.1997), the Helsinki Declaration of the World Medical
Association on Ethical Principles of Scientific Medical
Research with the human participation (2013-2014),
Ethical) were observed during the implementation of the
study. The research protocol was approved at the meeting
of the Bioethical Committee of ONMedU (Minutes 1A/N
12.02.2000). The work is an integral part of the scientific
topic of the Department of Surgery, Radiation Diagno-
sis, Radiation Medicine, Therapy and Oncology of Odesa
National Medical University “Development and implemen-
tation of new methods of mini-invasive and endovascular
surgical interventions for metabolic syndrome, endocrine
pathology, diseases of the lungs, esophagus, liver and extra-
hepatic bile ducts, stomach, pancreas, colon and rectum, ves-
sels”, registration number N 0119 U 003573. All participants
in the study were informed about the objectives, organisation
and methods of the study and signed an informed consent
form to participate in the study; all measures were taken to
ensure the anonymity of patients during the study.

Before surgery, all patients were informed of possible
complications, as well as the need to perform advanced
radical operations in the detection of local recurrence.
Preoperative examination included the implementation
of general clinical studies, as well as rectomanoscopy,
fibrocolonoscopy, irrigoscopy, endorectal examination
and computed tomography of the chest, abdominal cav-
ity, pelvic organs with intravenous contrast. Preoperative
preparation was implemented in accordance with generally
accepted standards.

All operations were performed under endotracheal
anesthesia. The patient’s position was on the back. A special
Karl Storz Teo port with three trocars, one 10 mm trocar for
the endoscope and two by 5 mm — for tools (Fig. 1) was
installed in the rectum (Fig. 1).

Special curved tools were used during the operation.
After carbon dioxide insufflation, the tumor resection zone
was marked, with at least 10-15 mm away from the edge
of the tumor (Fig. 2).

The tumor resection zone was marked using an
electrocoagulation hook around the perimeter. Then
a radical excision of the rectal wall with a tumor was
performed with one block with the help of Coagulation
apparatus of the Covidien ValleyLab Ligasure (Fig. 3).

After a radical excision of the rectal wall with a tumor
closure of the rectal wall defect was performed using a
V-Loc™ 2-0 self-locking barbed suture (Fig. 4 A, B).
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Fig. 3. Radical excision of the rectal wall with a tumor
by one block by means of a coagulation apparatus
Covidien ValleyLab Ligasure

In 15 patients with enlarged lymph nodes according to
MRI, an improved TES was performed using fluorescent
ICG dye. The technique of staining with the use of fluores-
cent dye contains several key stages. Initially, ICG solution
was prepared: Indocyanin green 5 mg was dissolved in 2 ml
of saline solution for optimal fluorescence and visualiza-
tion of lymph nodes. The prepared solution was used for
20-30 minutes, because ICG may lose its properties during
prolonged storage.

During surgery, 2 ml of ICG fluorescent dye solution
of 2—4 aliquots were introduced into the submucosal layer
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Fig. 2. Marking the tumor resection zone

around the rectum tumor to ensure a uniform distribution of
dye. Immediately after ICG administration was performed
diagnostic laparoscopy using a fluorescent light source that
activates the fluorescence of the dye. During laparoscopy,
the lymphatic vessels and the first stained lymph node were
clearly visualized to which ICG dye got. In this way, the
stained SLNs were identified in real time. The found lymph
node were laparoscopically removed and histologically
examined. In cases with no metastatic cancer cells in the
lymph nodes, only transanal endoscopic resection of the
rectal tumor was performed.

The statistical importance of categorical variables was
evaluated using the y? criterion, and continuous variables
were analyzed using the Student’s t-criterion. All statistical
analyses were conducted in the Statistica Program 14.1.25
(Tibco, USA).

Results

When performing transanal endoscopic surgery in
tumors of the rectum no serious intraoperative complications
were detected, no patient died. The average tumor size was
(3.8£1.2) cm (from 1.8 to 4.7 cm). In the early postoperative
period, 4 patients (7.8%) after TES had postoperative bleed-
ing, which required TES, during which the bleeding was
stopped using an LIGASURE Eletrocoagulator.

The results of histological examination have shown that
in all cases the rectal tumor was removed within healthy tis-

L

Fig. 4, A, B. Closure of the rectal wall defect was performed using a V-Loc™ 2-0
self-locking barbed suture
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sues with the absence of a tumor at the edges of resection.
In 3 (5.8%) patients, when the tumor was located 13, 14,
18 cm from the anus, during TES there was intraoperative
penetration into the abdominal cavity, which required lapa-
roscopy and laparoscopic suture of the defect of the rec-
tum, without removal of a preventive stoma. Laparoscopic
closure of the rectal wall defect was performed using a
V-Loc™ 2-0 self-locking barbed suture. After laparoscopic
suturing the defect to these patients was performed on the
tightness of the seams. Wound dehiscence was absent in
all the cases. Defects in the rectum in all patients heal ini-
tially, which was confirmed on control examinations with
the performance of rectomanoscopy in the distant period.
There were no purulent-septic, thromboembolic and seri-
ous urological complications in operated patients.

Given the possibility of lesions of mesorectum lymph
nodes and the development of RC local recurrence, the
transanal surgery in these patients is a contraindication.
That is why we have improved this technique.

The transanal endoscopic surgery for rectal cancer with
SLNs staining was performed in 15 patients. In 9 patients
(60%), according to histological examination, the SLNs
did not detect metastatic cells, these patients had trans-
anal endoscopic tumor resection. Histological examination
revealed metastatic cells in the SLNs in 6 patients (40%).
These patients were operated by a low laparoscopic ante-
rior resection of the rectum with total mesorectal excision
(TME). A low descendorectoanastomosis was performed
using 29-32 mm Ethicon circular staplers, followed by the
creation of a protective diverting ileostomy, which later
impacted the patients’ quality of life. In the postopera-
tive period, ileostromy closed in 2—3 months. In 1 patient
(16.6%) after performing a radical surgery with TME, 2
months after the closure of the ileostoma, anastomotic
stenosis developed, which required endoscopic bonding.
When monitoring these patients up to 36 months, the recur-
rence of RC and distant metastases were not detected.

The quality of life in patients after TES was signifi-
cantly better compared to radical operations with TME, the
term of stay of patients in the hospital was (4+2) days and
(9£4) days, respectively. The patients returned to the usual
lifestyle after (1443) days, and in case of radical operations
with TME after (24+6) days without ileostomy formation,
and after (109+17) days in case of radical operations with
TME and ileostomy formation (Table 1).

After TES, patients did not feel pain and did not need
the appointment of NSAIDs and narcotic analgesics, unlike
patients who performed radical surgery with TME.

The time of observation of patients after TES in RC
ranged from 12 to 60 months. During control examinations,
patients were performed rectomanoscopy every 3 months,

and every 6 months patients had a computer tomography
of the chest, abdominal cavity and pelvic organs with i/v
contrasting. Recurrence of RC was detected in 3 patients
(10.7%) with cancer T1-2NOMO, in 5 patients (21.7%) with
cancer T3NOMO.

Recurrence of rectal cancer was found in those patients
who refused chemotherapy in the postoperative period.
Patients with recurrence of rectal cancer were reoper-
ated, these patients were performed laparoscopic anterior
resection of the rectum with the imposition of primary
anastomosis, as well as unloading ileostomy. The closure
of ileostomy was carried out 2-3 months after the main
operation. One patient (12.5%) after performing a radical
anterior rectal resection revealed the anastomotic leakage,
which required long-term treatment. In 1 patient (12.5%)
in the early postoperative period, pulmonary embolism
developed against the background of thromboembolic
therapy.

Thus, the technique of complex treatment of early rectal
cancer, namely the combination of transanal endoscopic
operations with the use of fluorescent dye ICG, makes it
possible to identify and examine the SLNs in patients with
RC, as well as choose optimal treatment tactics.

Discussion

Currently, the treatment of RC using TES is a
debatable theme, because the operations of the tumor
without lymphadenectomy are performed [3; 8; 16; 19].
Recently, literature data indicate that in stage II cancer
patients, TES may be performed after a comprehensive
neoadjuvant chemoradiotherapy [4; 9; 14; 17]. A key aspect
in the diagnosis of lymph node metastases is endorectal
ultrasound and pelvic MRI with intravenous contrast in the
preoperative period [2; 10; 11; 18]. When observing patients
up to 10 years, the results in patients with TIS-ONOMO
cancer were the same. In patients with RC T2NOMO, the
results of surgery during local removal of the tumor were
much worse [5; 10; 14].

TES with RC is devoid of a number of serious
complications that are more characteristic of performing
low laparoscopic anterior resection of the rectum with total
TME [8; 13; 14; 18]. TES is a mini-invasive intervention
that reduces the risk of intraoperative and postoperative
complications [14; 15; 17]. With TES the blood loss is less
than 50 ml, with radical operations it can reach 200-500
ml, which in 30-50% of cases requires blood transfusions
[15; 17]. The anastomotic leakage in transanal operations
for PC is absent, and in radical operations it is 5-15%
[3; 4; 8; 15]. When performing TES, there is no need for
stoma formation, whereas in radical rectal cancer surgery, it
reaches 30—40% [15]. The average length of hospitalisation

Table 1
Recovery time after surgery
Postoperative indicators TES (n=175) Radical surgery with TME (n=6) p, value
Length of stay
of patients in hospital (days) 42 84 p<0.05
Time required for patients to return to their 1443 2446 p<0.05
normal lifestyle
Need for prescription of narcotic analgesics
and NSAIDs no yes p<0.05
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is 1-3 days for TES and 7-14 days for radical surgery,
respectively [1; 2; 10; 15].

When performing TES the damage to the surrounding
organs, such as bladder, ureter and genitals is less than 1%
compared to radical resections with total mesorectomy —
10% [1; 2; 4; 14; 15].

Comparative analysis of the frequency of complications
and mortality of the local excision of the tumor with TES
is much lower than in laparoscopic resection of the rectum
with TME: 8.2% versus 47.2% (p=0.001) and 0% against
3.68% (p=0.01), respectively. Particularly important is the
reduction of frequency of complications in elderly patients
with severe concomitant pathologies [3; 6; 7; 8; 14]. In
addition, the time of staying patients in the hospital and the
term of rehabilitation after surgery is significantly reduced
[10; 11; 19].

Many studies show that it is necessary to expand the
indications for performing a TES method in patients with
RC 1-2 stage [5; 15; 16]. To clarify the indications for the
possible use of TES, many authors propose to examine
SLNs in order to identify the foci of metastasis [16; 19].
The results of meta-analyses and systematic examinations
show some TES benefits in the treatment of early stages of
RC, as well as enlargement of indications, provided that
patients are carefully selected [6; 16; 17; 19]. The authors
of the research note that transanal endoscopic operations
lead to a low level of complications and excellent indica-
tors of local tumor control [6; 17].

Meta-analyses that are devoted to the comparison of
long-term TES results and radical operations with TME in
patients with early TINOMO rectal cancer show that trans-
anal endoscopic resection provides comparators of survival
and recurrence rate as compared to radical surgery, but at
the same time is accompanied by fewer intra- and postop-

KJITHIYHA IIPAKTHUKA

erative complications, as well as improving quality of life
[13;17;19].

The results of our research confirm the effectiveness
and safety of TES in patients with early stage of rectal
cancer, as well as justify expanding the indications for the
use of this technique in patients with higher stages (T1-T2)
with careful selection of patients.

In our study, we used fluorescent ICG dye, which allowed
to clearly identify SLNs affected by metastatic cells. It is the
absence of metastatic cells in SLNs that is the basis for per-
forming TES in patients with early rectal cancer.

Conclusions

Neoadjuvant treatment can reduce the size of the tumor,
which makes it possible to use TES. This helps to preserve
the rectum and improve the quality of life of the patient
due to the organ-saving approach and minimal trauma of
the method. Compared to radical operations of TME, TES
provides faster recovery: patients stay in the hospital (4+2)
days vs. (9£4) days, and return to normal life after TES
occurs much earlier — (14+3) days against (24+6) days with-
out ileostomy and (109+17) days when it is applied. Using
ICG dye for fluorescent staining of SLNs in patients with
rectal cancer allows to accurately determine the presence of
metastases, and also allows us to decide which patients can
perform TES, and who need to perform an extended ante-
rior resection of the rectum with TME. Transanal surgery in
patients with early RC is a safe, effective treatment and can
be seen as an alternative method.

However, research findings are preliminary and require
further studies for their verification and clarification, which
will allow in the future obtaining more reliable data, devel-
oping algorithms for the treatment of patients with early
RC, and making final conclusions.

10.
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The Aim of this study is to analyze modern sources of literature on the use of deprogramming devices, their design and to propose a
simpler way to make it.

Materials and methods. In this article we describe the results of a literature review sources on the use of deprogramming devices. Based
on the analysis of literature sources, the common properties of all deprogramming devices were revealed, their shortcomings were identified,
and their comparison was carried out.

Results. It has been established that deprogramming device work on the basis of the “closing axis of the lower jaw”, which is a line from
the center of the condyle to the cutting edge of the lower incisor.

Occlusive and deprogramming devices, particular anterior median splints, effectively reduce muscle tension by influencing proprioceptive
sensitivity and neuromuscular coordination of the dentoalveolar system, which contributes to both the diagnosis and treatment of
temporomandibular disorders (TMD). The use of deprogramming devices ensures accurate recording of jaw ratios and promotes muscle
relaxation, using packaging composite materials eliminates the need for laboratory steps, optimizing the rehabilitation process and accelerating
clinical results. The author's proposal for a frontal deprogrammer can be as a method of choice to optimize and accelerate the results of the
rehabilitation process for a patient with TMD by eliminating the need for laboratory steps.

Keywords: TMD, occlusal devices, occlusal splint, deprogramming of the jaw muscles.
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O. B. [1aBaenko, B. B. [lexuso, P. I'. Ocnau

JITEPATYPHHUI ODIAJX 3 BUKOPUCTAHHS ®POHTAJBLHHUX JAEINPOIPAMATOPIB KYBAJBHHUX
M’SI3IB I YAC JIKYBAHHSA PO3JIAJIIB CKPOHEBO-HWKHBOIIEJEITHUX CYTJIOBIB TA METOJIH iX
YIOCKOHAJIEHHSI

Hayionanvruil ynieepcumem oxoporu 300pos’s Ykpainu imeni I1. JI. Lllynuxa, Kuis, Yxkpaina

V cTarTi npeacTaBieHi pe3yabTaTH OIS JPKEpEN JiTepaTypH 100 BUKOPUCTAHHS ACPOrpaMylOdHX MPHUCTPOiB. BeTaHOBIEHO, 110
JeTporpaMyrodi IpUCTpoi MPALIOI0Th Ha OCHOBI «3aMHKaI040i BiCi HIDKHBOI IIEJICTH», IO € YABHOIO JIHI€I0 Bifl IEHTPY CYII000BOI rOMNiBKHU
JI0 PIXXYYOTo Kparo HIKHBOTO pi3HA. OKIIO3iiHI Ta AenporpaMmyrodi IpUCTpoi, 30KpeMa IepeiHi CepeuHHI MUHH, e(GeKTUBHO 3HIKYIOTh
M’S30By Hampyry depe3 BIUIMB Ha MPOIPIONENTHBHY YyTIMBICTh Ta HEHPOM’S30BY KOOPAMHALIIO 3yOOIIENENHOI CHCTEMH, IO CIIPHUSE K
JIarHOCTHIY, Tak i JiKyBaHHIO Po3JajiB CKpoHeBo-HIkHbouenenuux cyrobis (CHILC). BuxopucraHHs aenporpaMmyrouux MPUCTPOiB
3a0e3Iedyye TOYHY PEECTpalliio MIENEHHUX CIIBBIJHOIIEHb 1 CIIpHsA€ M’A30Bifl penakcamii, a 3aCTOCYBaHHS IAKyBAIbHHX KOMIIO3UTHHX
MartepialiB ycyBae HEOOXiTHICTh Ta0OPATOPHUX €TaIliB, ONTHMI3yI0uH peadiliTalifHuii Mporec Ta MPUCKOPIOIOYH KITiHIYHI Pe3yIbTaTH.

Kurouosi ciioBa: CHILC, okiro3iiiHi pucTpoi, OKITI03iiiHI IIMHK, AENpOrpaMyBaHHs JKyBaJbHUX M S3iB.

Introduction function of the temporomandibular joint(s) (TMJ) and

TMD or craniomandibular disorders (CMD) refer to masticatory muscles [1]. Common signs and symptoms of

conditions that cause abnormal, incomplete or impaired TMD are such as joint noise, pain, limited or asymmetrical
jaw movements, which impairs the from of life.

ZhongY.,Luo F., Li X., Zeng S., et al. noted that among

the 280 women examined, 75.0% had temporomandibular

disorders — distributed as 19.6% with pain-related, 23.9%
CrarTs MOMIMpIOETECS Ha yMOBaX el with intra-articular, and 31.4% with combined (pain-related
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and intra-articular) forms — while 25.0% of the participants
comprised the control group without temporomandibular
disorders. This distribution indicates a predominance
of combined clinical manifestations among the affected
women [2].

In response to the action of the etiological factor
(chronic trauma, malocclusion, acute trauma of the
dentoalveolar apparatus), one of the first elements to be
activated are the lateral pterygoid muscles (often, its upper
velly), temporal muscles and the masticatory muscles
themselves, which is determined by a clinical examination
of the patient. Prosthodontic rehabilitation of patients
with TMD is an interdisciplinary area that offers step-by-
step quality treatment to improve patients’ condition. To
date, treatments such as occlusal splints, physiotherapy,
pharmacotherapy, surgical treatment and a combination
of the above have proven themselves well, among which
the most common treatment option is occlusive splint
therapy [3].

The aim of the present study is to analyze modern
literature sources devoted to the use of deprogramming
devices, their design and proposal for a simpler way of its
manufacture.

Materials and methods

To analyze modern scientific data, we have used
bibliometric databases such as Wiley Online Library,
Web of Science, and Google Scholar for over the past
years. The following keywords were applied: “muscle
deprogramming”, “muscle tensor deprogramming”,
“periodontal ligament receptors”, and “deprogramming
splint”. The objectives of the study were to compare modern
methods of muscle deprogramming in the treatment of
patients with TMD, analyze their effectiveness and propose
to improve the manufacture of a frontal deprogrammer.

Results and discussion

The following types of occlusive devices, also called
anterior median contact splints, have been described and
widely distributed in the literature, the main principle of
which is a design that allows disocclusion of all teeth,
except for incisors: Front bite plate; Lucia’s jig; NTI-bus;
Howley’s anterior bite plate; V-splint (bruxism).

It has considered that the anterior bite plates contribute
to the deprogramming of the lateral pterygoid muscles, the
masticatory muscles and the contractile muscles, in such a
way as to reduce the existing occlusive supracontacts and
allow the articular heads of the lower jaw to be centered

and to take the correct position in the central ratio of the
jaws [4].

Front bite plate. The front bite plate is a hard acrylic
splint that is worn on the upper teeth and provides contact
only with the front teeth of the lower jaw, without contact
with the back teeth when closed. It is usually flat and
parallel to the occlusal plane. Front jig, Lucia jig, Howley
plate, front deprogramming device, and Swedish plate [5]
are types of front deprogramming device. They should
only be used for short periods under constant medical
supervision. Their main purpose is to abduct the posterior
teeth by no more than 3 mm to establish neuromuscular
deprogramming and thereby eliminate their effect on
the function or dysfunction of the masticatory system.
This contributes to the relaxation of the muscles (lateral
pterygoid muscle), which leads to their deprogramming
and finding the central ratio of the jaws [6].

Lucia jig. Lucia jig is a neuromuscular deprogramming
device. It is a type of modification of the anterior bite
plate located between the upper and lower incisors. It
works by deprogramming the proprioceptive receptors of
normal contact between the teeth (engram), changing the
jaw closure pattern, and allowing the cheekbones to take
the highest position [7]. The aim of this device is to use a
standard device with a flat plane that is perpendicular to
the axis of the lower incisor. The problem with this device
is that the dentist cannot reduce the jig, so after fixing the
centric ratio, hypercorrection of the lower face may occur
(Fig. 1) [8; 9].

NTI splint. The NTI-splint device is a modified
front common horizontal plane that is narrower than the
normal front common horizontal plane. It covers only
the two central incisors of the upper (or lower) jaw. This
is also known as a “miniature front common horizontal
instrument” (Figure 2) [10; 11].

The NTI-splint has a "disconnecting element" that is
in contact with the two central incisors of the lower jaw
when closed. NTI-splint primarily functions to relax the
muscles involved in squeezing, increasing proprioceptive
stimulation. When using keys, NTI should only touch 1
or 2 lower front teeth to the occlusal platform, resulting in
reflexive relaxation of the masticatory muscles. However,
there are some drawbacks to the use of anterior middle
deprogramming devices that involve occlusal changes,
including intrusion or protrusion of the anterior teeth, or
even an open bite [12, 13].

Howley’s anterior plate. Howley’s anterior plate
is a typical orthodontic device used to treat TMD. It is a

-

Fig. 1. Example of a standard Lucia jig
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Fig. 2. Example of a manufactured NTI-splint

removable orthodontic device that consists of an acrylic
base plate covering the palate and ball-shaped clasps that
adhere to the teeth, providing stability and hold. Part of
the front common horizontal plane of the device is made
of acrylic and covers the front teeth. The main purpose of
the anterior Howley plate in the treatment of TMD is to
provide stabilization and support for the TMJ and near-
articular structures, especially during sleep, when bruxism
and compression may occur. By creating a stable occlusive
connection between the upper and lower teeth, the device
aims to reduce muscle tension and stress on TMD, mitigate
pain and discomfort, and prevent further damage to the
joint and near-articular tissues. Howley’s anterior plate is
usually prescribed and installed by a dentist or orthodontist.
The device can be individually made to fit the patient’s
specific tooth structure and bite ratio. Patients are generally
advised to wear the device while sleeping. Although
Howley’s anterior plate may be effective in providing
symptomatic relief, its effectiveness may vary depending
on the underlying cause and severity of the disease. It is
often used as part of a comprehensive treatment approach,
which may include other interventions such as physical
therapy, medication, and more [14].

The principle of using deprogramming devices. The
process of obtaining an accurate central jaw ratio or occlusal
record requires the use of a sheet calibrator or other oral
occlusive devices. A deprogramming device is then inserted
at an upward angle between the incisors, so that when the
patient opens and closes the jaw (rotacin or translational
occurs) until the incisors do not come into contact with
the leaf grip of sufficient thickness for all other teeth to be
in disocclusion. Deprogramming with a list calibrator or
deprogramming device is the process of achieving the TMJ

in a relaxed or comfortable neuromuscular position (central
relation) by interrupting or canceling the proprioceptors
surrounding the teeth in the periodontal ligaments.
These proprioceptors would otherwise automatically or
subconsciously direct the jaw to the normal or acquired
interdental position. Anterior muscle deprogramming is
usually performed in 10-15 minutes by inserting something
between the front teeth (such as a puff calibrator, Lucia jig
jig guide device) during which the patient abducts the jaw
and slightly compresses the centered anterior support point
(center point). Thus, the jaw has a tripod (stabilized by two
large and two small large points of contact) with the help
of proprioceptive and muscular rearrangement. After that,
the patient cannot instantly direct the jaw to an acquired
or forced position, since the teeth cannot send signals to
the central nervous system from the proprioceptors in the
separated teeth. Otherwise, the teeth can cause the jaw to
shift forward from the position of the central ratio of the
jaws. The back teeth must remain separated for a few minutes
for deprogramming device to occur. After it happens, the
patient will feel as if the back teeth are mating (contacting)
incorrectly or in a strange way (with deformed contacts). In
some cases, deprogramming device will not occur until the
patient has worn an occlusive device for several weeks and
maintains a stable and comfortable jaw position for at least 1
week [15]. Also, the physiology of muscle deprogramming
is to make a flat occlusive surface that is parallel to the
Cr-In line (MLin) and perpendicular to the axis of the lower
incisor (Fig. 3) in order to determine the release of the lateral
pterygoid muscle when closing (Table 1).

Our analysis of literature sources, understanding
the principles of deprogramming devices (or occlusive
devices), we propose the following — after a clinical

Table 1

Comparative characteristics of the main literature sources whose results were used in the article

. Results were used
Author (-s) Name Year | Study Type Aim in the article
1 2 3 4 5 6 7
Orzeszek, S., Asiiszggﬁl :ge:tﬁfg 55| The review found insufficient
Waliszewska-Prosol, M., | Efficiency of occlusal . plir evidence to conclude that OS
. . (OSs) in managing
Ettlin, D., Seweryn, P., splint therapy on orofacial mvaleia therapy offers an advantage
1. Straburzynski, M., orofacial muscle pain | 2023 | Review yalgla over other treatments or
. . . and myofascial pain .
Martelletti, P, reduction: a systematic no treatment. All included
. (MP) compared to . .
Jenca, Jr. A, review studies demonstrated a high
L no treatment or other . .
Wieckiewicz, M. . . risk of bias
nterventions
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Continuation of table 1

1 2 3 4 5 6 7
A Case report on the
application of selected _The prop osed app rqach
methods of muscle gives increased mandlbqlar
deprogramming to To explore the movement range, reduction
ac%ie%e repei tgigve efficacy of muscle or elimination of pain and
Wilisowski, D positioning of the Case report deprogrammmg Jomnt soupds, relaxation of
2. Smok-Wilisovs;sk:; A mandibular ioint 2022 techniques combined the masticatory muscles,
T heads in the tr ejatment with pharmacological | normalization of muscle tone,
of disorders of the interventions in the and restoration of movement
stomatognathic system management of TMD | symmetry, indicating stable
using pharmacological and repeatable correct
agents positioning of the joint heads
Specifically, anterior
Effectiveness of repositioning splints and
Al-Moraissi E.A., occlusal splint therapy com bined cour}gelhpg therg Py
- with hard stabilization splints
Farea R., in the management of to evaluate and rank the were more respectivel
3 Qasem K.A., temporomandibular 2020 Meta- effectiveness of various effective for a rtﬁro eno?ls
’ Al-Wadeai M.S., disorders: network analysis occlusal splints in and myogenous Tflg\/[Ds
Al-Sabahi M.E., meta-analysis of treating TMD Addi tiz)lnfll was foun(i
Al-Iryani G.M. randomized controlled hat 1 dy"l d
trials that longer aily wear an
treatment duration improved
efficacy
/}l"lgrsril;:ilrlllys ” Effectiveness of Rando-
Pamukcu, A" Two Different mized Compare the effects of | Both splints were effective,
4. Ezir anh’ S ” Splints to Treat 2015 Control soft and hard splints for | but soft splints showed faster
OguzKa 2%1 nci(,)gl'l,l H Temporomandibular Trial TMD management symptom relief
Malkoc, M. A. Disorders
3D-printed occlusal splint
Comparison of materials exhibited the
Grymak, A., harcﬁless and Evaluate and compare | highest gloss and the lowest
5 Aarts, J. M., Ma, S., olishability of 2020 Original the hardness and surface roughness before
’ Waddell, J. N., p yor Research | polishability of different | polishing,. In contrast, other
various occlusal splint . . <
Cho, J. J. E. materials occlusal splint materials materials demonstrated
varying degrees of hardness
and polishability
Stabilisation
splint therapy for Discuss the use of . . .
6. DGar \?;R.SJ} temporomandibular | 2016 | Review | various occlusal splints Dli:rezné;généi}gzesg Seizlﬁc
> pain dysfunction for TMDs &
syndrome
Can an NTI-tss Device Compare the efﬁgacy
Hasanoglu Be Effecti Rando- of NTI-tss combined NTlLtss did h
Erbasar, G. N De Eftective as a. mized with behavioral . I-tss did not show
7. P First-Line Therapy in | 2017 . significant improvement over
Alpaslan, C., . . Control therapy to behavioral .
E Patients with TMD - behavioral therapy alone
roglu Inan, G. Myofascial Pain? Trial therapy alone for TMD
) myofascial
. . Oral behavior scores were
To investigate the hi .
. . igher in all TMD subgroups
i relationship between
Associations between . . compared to controls,
. various oral behaviors - . .
Zhong, Y., Luo, F., oral behaviors, and different especially in those with
] Li, X., Zeng, S., temporomandibular 2024 Original temporomandibular pain-related or combined
’ Zhang, S., Si, J., disorder subtypes and Research diIs)or der (TMD) TMD and psychological
Xiong, X., Fang, S. | psychological distress L distress. Sleep-related oral
. . subgroups, considering . ;
in adult women: . . behaviors were elevated in
psychological distress,
- all TMD groups regardless of
in adult women .
psychological status
Mandibular Movement
Garcia, M., Analysm by.Means ?f . Apply a kinematic . . | full
Cabrera. J. A a Kl.nematlc Mod.e Experi- model to the design of Klnematlg mode successfully
9. P Applied to the Design | 2020 mental - used to improve appliance
Bataller, A., Vila, J., of Oral Appliances Stud oral appliances for OSA design for OSA treatment
Mayoral, P. PP Y treatment &
> for the Treatment of
Obstructive Sleep Apne
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End of table 1

1 2 3 4 5 6 7
Short-term effects of
. NTI-tss and Michigan . Eval'uatfe the NTI._ s NTI-tss showed mixed results
Lukic, N., Saxer, T., . > A pilot device in managing .
10. splint on nocturnal jaw | 2021 : for reducing symptoms of
Hou, M. Y. S . study bruxism, TMD, and .
muscle activity: A pilot bruxism and TMD
headaches
study
Layton, D. M., The Glossary of Descrip- Standardization Provides a framework for
11. Morgano, S. M., Prosthodontic Terms | 2023 tivep of terms used in terminology in TMJ and
Att, W., Freilich, M. A.| 2023: Tenth Edition prosthodontics occlusal splint discussions
Di Paolo, C., RA.DI.CA. Splint
Qorri, E., Falisi, G., Therapy in the Evaluate the RA.DI.
12 Gatto, R., Tari, S. R., Management of 2023 Clinical CA. splint for RA.DI.CA. splints effectively
"| Scarano, A., Rastelli, S., | Temporomandibular Study TMIJ displacement managed TMJ displacement
Inchingolo, F., Joint Displacement management
Di Giacomo, P. without Reduction

Fig. 3. Cephalometric explanation of deprogramming devices (according
to the ideas of M. Garcia [16] (left) and R. Slavicek [17] (right))

Fig. 4. A frontal deprogramming device in the oral
cavity (created directly with a composite material)

examination, the dentist can create an anterior
deprogramming device directly in the patient's oral cavity,
using a packaging composite material, on the basis that
the deprogrammer must increase the interdental distance
(interalveolar ratio), so that the contact is only in the

area on the lower front teeth. By applying a composite
material, after isolating the palatine surface of the teeth, a
deprogrammer can be created that will be held due to the
mechanical properties and relief of the palatine surface of
the upper anterior group of teeth and perform the same
functions as the methods proposed by different authors.
This proposal looks quite promising because it allows
for similar clinical results and also reduces rehabilitation
time, since the manufacture of the deprogramming devices
does not require laboratory steps, an example of use is
presented in Fig. 4.
Conclusions

Occlusive and deprogramming devices, by modulating
dental proprioception and promoting neuromuscular
relaxation, effectively relieve muscle tension, establish
stable occlusal relationships and improve jaw function,
serving both diagnostic and therapeutic purposes.

The proposed frontal deprogrammer — manufactured
from packaging composite materials without laboratory
steps — streamlines the rehabilitation process for TMD
patients, ensuring clinical efficacy while accelerating
treatment outcomes.
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MyKOBICIIUJI03 — CUCTEMHE, T'€HETHYHO 3yMOBJIEHE, ayTOCOMHO-PELIECHBHE 3aXBOPIOBAHHS, 110 CIIPHYMHAETHCS MYTALli€l0 TeHa TPaHC-
MEMOpPaHHOTO PEryJIsITOpa MyKOBICIIHI03Y, III0 XapaKTePU3y€EThCs yPAKEHHSIM 3aJ103 30BHIIIHBOT ceKpemil. Y 3B’s13Ky 31 3HIKESHHAM (epMeHT-
HO1 QyHKIIT MiAIUTYHKOBOT 3a1103H, (GYHKIIi IEUiHKH Ta MIBUILEHHS B 3KOCTI CEKPETY CIM30BUX 0OOJIOHOK MAI[i€HTH MAIOTh ITiIBHIICHUN
PH3HK [0 YTBOpPEHHs 0e30apiB Pi3HOTO MOXOMKEHHS. Y CTaTTi HABEACHO OCOOIMBOCTI KIIiHIYHOTO Mepediry Ta JiKyBalbHO-AiarHOCTHYHOT
TaKTHKH y pa3i XipypriyHuX yCKIaJHEHb MYKOBICII03Y 3a JAHUMH JUKepelI JIITepaTypH Ta BIaCHOTO JIOCBIJY.

Kuro4oBi ci10Ba: MyKoBicIHA03, XipypridHi yCKIagHEHHS, KHIIKOBA HETPOXiAHICTb, 6€30ap, XipypriuHe JTiKyBaHHS.
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Introduction. Cystic fibrosis is one of the world’s most widespread hereditary fatal diseases, which are characteristic of representatives
of the white race. Cystic fibrosis is a systemic, genetically determined, autosomal recessive disease characterized by damage to the exocrine
glands.

The aim is to demonstrate the importance of early diagnosis and treatment of surgical complications of cystic fibrosis in children.

Materials and methods. The analysis and generalization of the results of scientific research selected on the basis of an information search
in the scientometric databases Scopus, Web of Science, PubMed, MEDLINE, and Google Scholar.

The clinical manifestation can vary depending on the exact location of the bezoar and its composition; the diagnosis can be made using
CT with contrast enhancement. The formation of fistulas, ulcers, and adhesions are recurrent complications, and severe cases are quite rare.

The appearance of a bezoar against the background of cystic fibrosis is primarily associated with insufficiency of the exocrine function
of the pancreas, violation of the rheological properties of bile, and violation of the function of the mucous membrane of the gastro-intestinal
tract. Patients with cystic fibrosis should not use products that have astringent properties. First of all, such a product is the fruit of a persimmon,
which can cause obturation obstruction in the form of a diopsirobezoar even in people without cystic fibrosis.

Conclusions. Cystic fibrosis is a multisystem disease that primarily affects the respiratory and digestive systems. However, in pediatric
surgical practice, special attention is given to surgical complications. Therefore, when symptoms such as abdominal pain and vomiting occur,
prompt evaluation by a pediatric surgeon is essential. In cases where signs of partial intestinal obstruction due to cystic fibrosis are present,

© B. C. Konomninpkuit, B. b. Tonuapyk Ta iH., 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'

ISSN 2226-2008 OJIECBEKMI MEJVMUHUM JKYPHAJI Ne 3 (194) 2025 79



BHUIALOK I3 JIIKAPCBEKOI IPAKTUKH

initial treatment may consist of conservative therapy, including the use of fibrogastroduodenoscopy. If signs of complete obstructive intestinal
obstruction develop, or if conservative methods prove ineffective and the obstruction cannot be resolved endoscopically, surgical intervention

remains the only effective treatment.

Keywords: cystic fibrosis, surgical complications, intestinal obstruction, bezoar, surgical treatment.

Beryn

MyxkoBicunio3 (MB) HaneXUTh 10 MOMIKMPEHNX Y CBITI
CIafKoBUX (haTalbHUX 3aXBOPIOBaHb, IO IPUTaMaHHI
IIpeAcTaBHUKaM 011101 pacu. MykoBicunao3 (mucus — ciius,
viscidus — B’s3kuii ab0 Kicto3HHMA (HiOpo3) — cHcTeMHE,
TEHETUYHO 3YMOBJIEHE, ayTOCOMHO-PELECHBHE 3aXBOPIO-
BaHHS, 10 CIIPUYMHAETHCS MyTaLll€l0 TeHa TpaHCMEMOpaH-
HOrO perymsitopa mykoBicnody (CFTR — cystic fibrosis
transmembrane regulator), siKke XapaKTepH3yeTbCs YparkeH-
HSIM 3aJ103 30BHIITHBOI CeKpellii (mepeBaXHO AUXaIbHOI Ta
TpaBHOi cucteM) [1; 2]. CBiTOBI KOJNMBaHHS 3aXBOpPIOBa-
HocTi Ha MB Bu3Ha4aroThesl B IMPOKUX Mekax: Bix 1:377
HOBOHapoKeHux y €Bponi 1o 1:90000 — B kpainax Asii.
B VkpaiHi BiICYTHI TOYHI JaHi CTOCOBHO IMOIIUPEHOCTI
MB, ane BizoMo, IO CepefHs] TPUBAIICTH XHUTTSI CTaHO-
BHTH JIUIIE 16 POKiB, 1[0 HE B OCTAHHIO Yepry IOB’SI3aHO
13 MI3HBOIO JIarHOCTHKOIO ITaTOJIOTII Ta HEIOCKOHAICTIO
CKpuHIHTOBOI cuctemu [3]. liarHoctika MB 0a3yeTscs Ha
THITOBHX JIETEHEBHUX MPOSABaxX 3 OOKy AMXaJIbHOI CHCTEMH,
CHMITOMAaX YpPaXEHHS IUTYHKOBO-KHIIKOBOTO TPAKTy
(IKT), manmx ciMedHOro aHaMHE3y Ta TO3UTHUBHHX
pe3yspTaTax JOCHiHKEHHS XJIOPHUIIB TOTY, a TAKOXK MOJIe-
KYJISIPHO-TEHETUYHOTo AociimkenHs. Tun myrauii Bruu-
Ba€ MEBHMM YMHOM Ha XapakTep Ta BaXKiCTh mepeodiry
MB, oanak 3a renotunoMm CFTR HEMOXIHUBO MPOTHO3Y-
BaTU 0COOJIMBOCTI 3aXBOPIOBAHHS Y KOHKPETHOTO TaI[ieHTa
[4-6]. Bracmizox HemocTaTHOCTI €K30KPHHHOI (YHKIIT
3aJ103 IIUTYHKOBO-KHIIIKOBOTO TPAKTY JOCHTH YacTO BHHH-
KalOTh YCKJIQJIHCHHS y BUIVIsI (POPMYBaHHS KOHKPEMEHTIB
(6e30apiB) i3 SBUIIAMHU KUITKOBOT HEMPOXIAHOCTI. Y CTATTI
ONMCaHI KIiHIYHI BHUITAIKU (OPMYBaHHS HANIOMIMpPEHi-
IIMX BHUMAAKIB 6e30apiB y AiTed Ha T MyKOBICIIMAO3Y 3a
JAHUMH JIITEPATYPU Ta BIACHUX CIIOCTEPEKEHb.

Meta — npoAEMOHCTPYBAaTH BaXKJIMBICTh PaHHBOI Iia-
THOCTHKH Ta JIIKyBaHHS XipypriYHUX YCKIIaIHEHb MYKOBIC-
U103y Y AiTEH.

Martepiasum i MeToau

[IpoBeneno aHami3 Ta y3araabHEHHs pe3y/IbTaTiB HayKO-
BHX JIOCITiIKEHb 32 1997-2024 pokw, BigiOpaHUX Ha OCHOBI
iH(pOpMaLiHOTO MONIYKY Yy HAYKOMETPUYHHUX 0a3ax JaHuX
Scopus, Web of Science, PubMed, MEDLINE, Google
Scholar 3a xrouoBHM ciioBamu «cystic fibrosisy, «surgical
complications», «intestinal obstruction», «bezoary,
«surgical treatment». Haii0inpm akTyadpHI Ta MONIUpPEH]
JoKepena 3HaiieHi 3a nepiox 3 2021 mo 2024 poku. Cepen
MPOaHATI30BaHUX JKEPEN JITepaTypy HalOLIbIIy YacTKy
3aiiMalOTh OPHUTiHAJBHI JOCTIMKSHHS 13 KIIHIYHUMHA
Bunankamu (73%), omisau JliTepaTypud CTaHOBIATH 27%
BiJl BUBUCHHX JDKCpEN. 3arajioM HaWOUIbIIe MarepialiB
3HaiieHo 3a octanHi 10 pokiB, IO MIATBEPIKYE AKTYyaIlb-
HICTb BUOPaHOI TEMATHKH.

Pe3yabTaTu
[atoreneTnynoI0 0CHOBOIO MB € mopymienns ioHiB Cl°
Yyepe3 amikaabHy MeMOpaHy eliTenialbHUX KIITHH, BHA-
CIIOK 4Oro 30imbInyeThbesi peabcopbuis Na® KiriTHHAMH,

3MIHIOETBCS ENEKTPOJITHUH CKJIaJ Ta 3HEBOIHIOETHCS
CEeKpeT eK30KPUHHUX 3aJI03, IO 1 CHOPUYHHSAE PO3BHUTOK
OCHOBHUX KIIIHIYHUX TIPOSIBIB MATONOTii. Y €K30KPUHHHUX
3aJ103ax, SKi y pi3HOMY CTYTIEHI 3ally4deHi Y MaToJOTiYHHN
MPOIIeC, BUAUIAIOTh YOTHPH BUAU 3MiH, SIKI 3yMOBIIIOIOTH
XapakTepHi KIIiHiuHiI mposisu MB: 1 — 3axynopka BUBiTHIX
MPOTOKIB TYCTUM Ta/ab0 B’SI3KMM €03MHO(ITBHUM CyO-
CTPaTOM 13 HAKOIHMYCHHSM 1 3aTPUMKOIO CEKPETy B IIPO-
CBITI 3a/103u a00 ii yacTouku 3 (GopMyBaHHSAM KicT (Kic-
T0(Gi0OpO3y y MiINLTYHKOBIN 3aJ1031, XOJIECTa3y y MEUiHII);
2 — TinepmpoayKIis 3aJ03010 HOPMAJIBHOTO 33 CKJIAIOM
CEeKpeTy, ajie OUIBII TycTOro; 3 — HaUIMIIKOBA CEKpeLis
ioniB Na" I Cl" y pa3i HopmanbsHOT MopdooriuHoi OynoBH
TIOTOBUX Ta CIMHHHX 3a103; 4 — Bpo/pKeHa OijaTepaibHa
amiasisg ciM’IBUHOCHUX MPOTOKIB Y YOJOBIKiB, IO 3yMOB-
JITO€ YoIoBivue Oe3mmimast [7-9].

3a JoKami3amielo IMaTOJIOTIYHOTO BOTHHINA Yy Teia-
TPUUHIN MOmymsAImii, Ha BiAMIHY BiIl JOPOCTHX, Y SIKHX
ONMCAaHO CTEPTUIl mepedir 3aXBOPIOBAHHS, PO3PI3HSIOTH
neBHi popmu MB, a came: nereneBy (15-20% Bunanxkis),
kuiikoBy (10%) ta 3mimrany (1o 70%) i3 omHOYaCHUM
ypaxennsMm LIKT Ta quxansaoi cucremu. Kniniuni npo-
a8 MB 3anexars Big BiKy IallieHTa HA MOMEHT BCTaHOB-
JICHHS J1iarHO3y, SIKUH 3a3BHYall KOJIMBAETHCS B MIMPOKHX
Mexxax. CepenHill Bik Hali€eHTiB HA MOMEHT BCTAHOBJICHHS
niarHo3y MB nopiBHioe 6-8 micsiaM, ane y */, XBopux
3aXBOPIOBaHHS MiarHOCTYeTbest 10 1 poky. Cmix 3a3Ha-
gnty, mo y 10% Bumaaxis xiiHiuHI nposisBu MB y Bursaai
MEKOHIaJIbHOTO 1JI€yCy, KHUIITKOBOI aTpesii, mpoiamncy mps-
MOT KHIIKH MOJIMBO BU3HAYHUTH IIiJ] 4ac YIBTPa3ByKOBOTO
nociipkenns (Y3/]) npotsrom [I-111 tpumecTpis BHYTpilL-
HBOYTPOOHOI'O PO3BHTKY. 3arajioM, Kuiikoa ¢opma MB
NoYnHae cBOE€ (OPMYBaHHS B PaHHbOMY IUTSHYOMY Billi,
0COOJIMBO YaCTO Micyst HEPEeXoy 3 PUPOJHOTO Ha IITYYHE
BUTOZIOBYBaHHsI, Yepe3 HEAOCTATHIO KiJIbKICTh (hepMEHTIB
MiANUTYHKOBOT 3a03u [10—12].

AKTyaJlbHICTh Ta HE3racalouuid iHTepec 10 Takoi mpo-
ONeMaTHKH TOJIsATae y 3HauHil mommpeHocti MB, Bakkiit
MOJIIOPTaHHIi HETOCTAaTHOCTI, KA CYMPOBOMIKY€E Iepedir
maToJorii, HeoOXiMHOCTI TMOCTIHHOTO HANIALY 3a TAIli€H-
TOM MYJITBTHINCIMIDTIHAPHOIO KOMaHI0I0 (axiBIliB Ta 3Ha-
YHUMH (iHAHCOBUMHU MOTpeOaMH Ha JTIKYBaHHS.

Y 20% HOBOHApOMKEHUX OJHHUM 13 HaHOLIbII paH-
HIX TPOSIBIB MYKOBICIIMJ03y € HasBHICTh MEKOHIQJIILHOTO
i7eycy, sSKHWA TIOB’S3aHUM 13 EK30KPHHHOIO HEIOCTaT-
HICTIO MJUUTYHKOBOI 3ay103. JI0 OCHOBHHMX CHMIITOMIB
MEKOHIAIBHOTO 1JIeyCcy Hajie)aTh: 3AyTTS >KUBOTa, OIIfo-
BaHHS 3 JOMIIIKAMH 3KOBYi, HEMOXK/IMBICTh BiJXOIKECHHS
MEKOHIIO, SIKUH € TYCTHM, IIUTBHUM, 33aKyTIOPIOE MPOCBIT
3AYXBUHHOI KHIIKH i MOXE HPH3BECTH 1O YCKIAJHCHb.
3ne0inpIIoro MeKOHIANBHUHN 1IeyC € y BUIIAAL IpPOCTOl
(eycxmagaeHoi) popmu i He moTpedye XipyprigHOro JiKy-
BaHHA. Y 40% HOBOHApPOMKEHUX TPAILIAIOTHCS YCKIa-
HeHHs. HaifHeOe3neuHimnuMy TposiBAMH € MEKOHIaTbHUI
MIEPUTOHIT, 3aBOPOT, HEKPo3 Kuiiku [13; 14].

VY naroreHe3i maToMOpQONOTiYHUX 3MiH ITiJILTYHKOBOT
3aJI03M MPH MYKOBICI[HI031 Ma€ 3HAUYCHHS HECIIPOMOXK-
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HICTh €K30IIaHKPEOLIUTIB YTBOPIOBATH ITAHKPEATUYHUIA CiK,
AKHH y cBOEMY CKnaji micTuth rigpoxapoonaru (HCO,)
Ta (PepMEHTH, TOMY B’SI3KICTh COKY IIiJIBHIYETHCS, IIBH/I-
KiCTh HMOro BUBEICHHS [0 IPOTOKAX CIIOBIJIBHIOETHCS,
a OUIKM OCIiTaroTh HAa CTiHKaxX NpiOHMX BUBIAHHUX TPO-
TOKIB, BUKJIMKAIOYM iX 3aKynopky. B meit ac depmenrn,
IO MPOJOBKYIOTh BUIUIATHCS SK30KPHHOLMTAMH, BHKJIH-
KalOTh ayTONi3 KIITHH 3aJi03W;, arpo(iro 3aJ03HuCTOi TKa-
HUHH, 3 MOJANBIIAM JUQY3HUM (Gidpo3oM, ckiepo3oM (3
MOTOBLIEHHSAM MDK- Ta BHYTPIIIHbOYACTOUYKOBHX CIIOIYY-
HOTKaHWHHHUX TPOMIKKIB); KICTO3HUMHU 3MiHaMH B Jpi0-
HHUX 1 CepelHiX IPOTOKAaX 3aJI03U Ta eK30KPUHHOIO IHC-
¢byHKII€0. Y KUIIGUHHKY, TaK CaMo, K 1y HIILTYHKOBIH
3a5103i mpu MB, yTBOPIOEThCS KIICHKHH, B I3KHUIA CITU30BUI
CEKpET, 110 CIPHsIE€ KOMPOCTa3y, KOTPHH MOXKe MPU3BECTH
JI0 MEKOHIAJBHOTO iieycy. Y MaToreHe3i MEKOHIaJIbHOTO
ileycy BaroMe 3HAUCHHS Ma€ IOpPYLICHHS AaIiKaJIbHOI
MeMOpaHH XOJAHTIOUTIB, SKi TAKOXK BTPAYarOTh 34aTHICTh
BIUIMBATH Ha cekpenito Cl-kaHamiB Ta cexpernito OikapOo-
HATIB, III0 3yMOBIIIO€ 3HAYHE ITiABUIICHHS B’ SI3KOCTI JKOBYI.
Sk pe3ynbTat, pO3BUBAETHCS TeIaTONEIIONAPHIN 1 KaHAJb-
LeBUi XoiecTas, MiABHIIYEThCS IPOAYKIS MeIiaTopiB
3amajeHHs], BiAOyBaeTbCs AECTPYKIid TeaToUTIB 1 Tpo-
nmidepariiss MKIOTPKOBUX JKOBUHHUX MPOTOK, MEPHUIIOP-
TanbHUN (i0pO3, HAIXOMKEHHSI KOBYI B KPOB 1 TKAHHHY Ta
3MEHIICHHS KIJIbKOCTI 200 ii BIACYTHICTH B KMIIeYHUKY. Ha
TJI X 3MiH BUHHUKAE )KUPOBHUH CTEATO3, SIKMI MOXKE 3aBep-
LIyBaTHCS LIMPO30M medinku [15-17].

BuHuKHEHHS 00TypauiifHOI KUIIKOBOI HEMpPOXiTHOCTI
MOKE TPAIUISITHCH 1 y AiTel 0e3 MyKOBICIIMI03y Ta BPOILKe-
Hux Bajg po3BuTKy LIKT. [IpoTe HasABHICTH MYKOBICITHIIO3Y
3HAYHO MiJBHINYyE HMOBIpHICTH 00Typamii. Y 3B’sI3Ky 3i
3HIDKCHHSAM (epMeHTHOI (PYHKIIi IMiAIUTYHKOBOI 3aJI03H,
(GyHKIIT MEeYiHKA Ta IMiIBUIICHHS B’SI3KOCTI CEKPETY CIH-
30BUX 0OOJIOHOK TAIiEHTH MalOTh IEBHUN PH3HK J0 YTBO-
peHHst Oe30apiB pizHoi mpupomu. TepMmin «Oe30ap», M0
HOXOAUTH Bij apabcbkoro «bazahry abo «badzehr», o3Ha-
Yyae KaMiHb, SKUH ymepuie OyB omucanuit y 1779 pomi
Bonamanrtom y Ilapmxki. Po3pizsstoTs Taki THnm 6e30apis:
¢iTobe30apu, 10 CKIAAAIOTHCS 3 POCIUHHOI CHPOBHHU
1 IT0/IiB, IEpeBaXKHO XypMH (Jiocipobe30ap); Tpuxooe3o-
apy, [0 CKJIAJAIOTHCS 3 BOJIOCSHOTO MOKPHBY; JTaKTO0E30-
apw, 0 YTBOPIOKOTHCS 3 MOJIOYHUX OLIKIB, 1 hapmMakoOe30-
apH, 10 CKIAIAI0THCs 3 JIIKapChbKUX mpenapartis. Kumkosa
HENPOXiTHICTh, BUKIINKaHa 0e30apaMil, TPAIUIIEThCS PiIKO
i Bignosinae 0,4—4%. IlepeBaxxHO piBEHb HEMPOXIAHOCTI
JIOKAJIi3y€ThCS B IUTYHKY 1 B TOHKOMY KHIeqHHKY [ 18—20].

diTobe30apy € TOCUTH PiIKICHOIO MPUYNHOIO KHIIIKO-
Boi HenpoxifgHocTi (4% Bunankis). KiiHiuHui nposiB Moxe
BapiOBaTHCS 3aJI€KHO BiJl TOUHOTO MICIIsl pO3TaIllyBaHHS
0e30apa i #oro ckiamy, AiarHO3 MOXe OyTH MOCTaBICHUMN
3a JIOIIOMOTOK0 KOMIT FOTepHOi Tomorpadii 3 KoHTpacrt-
HUM ITJICHICHHSIM. Y TBOPEHHS CBHIIIB, BUPA30K 1 CalioK
€ PeLUINBYIOUNMH YCKIJIQJIHEHHSIMH, BaXKKi BHITQJIKH Tpa-
IUISTFOTBCS TOCUTH pimko [21].

[pomykTn, OaraTi KIITKOBHHOIO, TAHIHOM 1 JITHIHOM,
TaKi K TUIOMU XyPMH, a0pUKOCH, CIPUSIOTH YTBOPECHHIO
¢iTobe30apiB, a TaKOX XapaKTEPU3YIOTHCSA MOPYIICHHSIM
MOTOpPUKHM HUTyHKa [22]. OKpiM MYKOBICIHAO3Y, PH3UK
0e30apy 3HAYHO BHUINMU Yy TALI€HTIB, SAKI MArOTh TaKi
CYIyTHI 3aXBOPIOBaHHs, SIK TIIOTUPEO3, LYKPOBUil jialer,
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CTOMATOJIOT YHI MPOOIEeMH, 110 MOB’sI3aHi 13 HEAOCTATHIM
MEepEeKOBYBaHHAM DKi. Takox MifBUIIEHUH PH3HMK YTBO-
penns kameniB y HIKT € y nauieHTiB micist nepeHeceHol
BaroToMii, onepanii Ha NUTYHKY Ta KHIIEYHHUKY, 0COOIHNBO
Y BUNAJIKY MUJIOPOIIACTHKH, TaCTPOSHTEPOCTOMII, a TAKOXK
y TAIl€HTIB, ONMEPOBAaHUX 3 IPHBOIY HATOJIOTIH OpraHiB
CEepeIOCTIHHA Ta JIETeHb, KOJU MAa€ MiCIe MOIIKOKCHHS
0JTyKaro4oro Hepsa.

BunnkaeHnHs1 0e30apy Ha T MyKOBiCIHIO3y HacaM-
mepe]] MoB’si3aHe i3 HeJTOCTATHICTIO €K30KPHHHOI (yHK-
Iii MATUTYHKOBOI 3all03M, MOPYUICHHSIM PEOJIOTIYHIX
BIIACTUBOCTEH JKOBUI Ta (YHKIi CIH30BOi OOOJOHKH
IIKT. IMauieHTaM i3 MYKOBICHUIO30M IMPOTHIIOKA3aHO
BXKHBaHHS IPOIYKTIB, II0 MalOTh B’SKy4Yi BJIACTHUBOCTI.
Hacamnepen TakuM NpOAYKTOM € ILTJ XypMa (0coOInuBO
HeN03pUIN), SIKUI MOXKE BUKJIMKaTH 00TypauiiiHy Herpo-
X1HICTB Y BUIVIS Jionicipo0Oe3oapy HaBiTh y Jitoneit 6e3
MyKoBiciuno3y. [l XypMa B OCHOBHOMY BHPOIILY€ETHCS
B A3ii Ta CepenzeMHOMOp’i. BinbIIiCTh HaHUX JliTepaTypH
CBiTUHTH, IO BUHUKHEHHS [i0TICipo0Oe30apy crocTepira-
€TBhCS Y 3UMOBHH TIEPiof ¥ 3B 3Ky 3 THM, III0 XypMa — IIe
«3UMOBHH (DPYKT», TPOHaxi SKOTO 30ITBIIYIOTECA CcaMe
y Takuil mepion dacy. Kpim Toro, mamieHTaMm i3 MyKoBic-
IIUI030M 3a00POHEHO BYKUBATH Y PaIlioHl 3aHaaTO Oararo
anesbCUHIB, TPeUn(pyTiB, X04 Li MPOIYKTH MAlOTh 3Ha-
YHO cyalur B’sDKy4i BJIACTHBOCTI HMOPIBHSHO 13 XYPMOIO
[23-27]. ExcniepuMeHTaIbHO BYEHHUMH OyJO IOKa3aHO,
10 XypMa, KOJIM BOHAa HE IMOBHICTIO J03pijia, YTBOPIOE
6e30apu B Oyab-SIKOMY PO3YHHI ACIUHOPMAIIBLHOT COISHOT
KHCJIOTH, 3 TISTICHHOM a00 0e3 HbOro, aie He Y BoIi abo
JOyXHHX po3urHax. Takoxk OyJg0 BHU3HAYCHO, LIO XypMa
MICTUTh MHOYyOI, PI0OOTaHIH, IO CKIANAETHCS 3 (PIOPO-
DJIIOLMHY Ta rajloBOi KUCIOTH, SIKi BUKJIUKAIOTh TEPIIKICTh
y XypMmi. Bumeomnucani pedoBHHU y BeNHKiH KiTBKOCTI
MPHUCYTHI B HE3PIIOMY TUIOZI 1 MEHIIIOK0 MIipOFO MiJ MIKip-
KOO 1 YaIlIeYKOI0 B AO3PLIOMY IUIOMI, i BILTHBOM IILTyH-
KOBOT KHCJIOTH NEPETBOPIOETHCS Ha JIMIKY KOATYISIiIO,
HEPO3YMHHUI INOYOII, SKHI IEMEHTYE IIMATOYKH IIKipKH
1 HaCiHHSA B KyJIbKYy. MeHII mommpeHnmMu 06e3oapamu € Ti,
10 MOXYTb BUHHKHYTH Ha T MyKOBicLuao3y, € dapma-
KoOe30apu, sKi BUHHUKAIOTh y pasi NMPUHOMY B OpraHism
JIeSIKMX JIKapChbKUX 3aco0iB. Y niTeparypi MOXHa 3Ha-
WTH BHIIAIKH, KOJMH Min 4yac (ibporacTpockomii abo i
gac MatoMop(oIIOTiYHOTO IOCTiKEHHsS OyIo BHABICHO
y IUIYHKY KpPHCTali30BaHI MacH TiIPOKCHIY AaNIOMiHIIO,
10 BXOAMTBH JI0 CKIIAAy JEesKUX COPOEHTIB, CyMiIIi racTpo-
PE3UCTEHTHHUX KaIICyll Mecala3uHy, TacTpOJIiTH 3 IIpenapa-
TiB BICMyTY, KapOOHATIB MarHiro, 110 BUKOPHUCTOBYIOTHCS
JUI JIIKYBaHHS BHPa3KOBOI XBOPOOW IIUIyHKa; TaKOXK
koHkpeMeHTn y LIKT MoXyTh yTBOpIOBAaTHCSI BHACIIOK
NpUHOMY KHIIKOBOPO3YMHHOIO acHipuHy, CyKpaibdary,
ryapoBoi KaMme/li, XoJIeCTUpaMiHy, CyMilleil 1J1si eHTepasib-
HOTO TO/lyBaHHS, IIpenapariB NOJ0POXKHUKA, Hi(eUIIHY,
Me3anaMminy i Mmenpobamary [28—-30]. 3nebinbmroro gapma-
K00e30ap BHHUKAE Y pa3i BXKMBAHHS KUIIKOBOPO3YHMHHHX
JKapChKIX 3aC00iB ISl BHYTPIIIHBOTO 3aCTOCYBAHHS, SIKi
3aTPUMYIOTHCS B IIOPOKHHHI LIITYHKA Ta HE MOXYTh PO3-
YUHUTHCH Y COJSHIM KUCIOTI.

BunnkaeHHS TpixoOe3oapy 3a3BHYai CHOCTEPIraeThCs
Y MOJIOZIOMY Billi y TPEACTABHUKIB YIHOYOI CTaTi 1 [TOB’sI3aHe
13 TICUX1YHUM po3iaaoM — Tpuxodariero [20; 31].
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VY Bunaaky popmysanHns koHkpemenTis ILIKT y Burmsizi
KHIIKOBOT HEMPOXiHOCTI IIMPOKO BHKOPHUCTOBYHOTHCS
JIONATKOBI METOIU JOCIHiIKeHb. Jlo HUX HalleaTb OIIIsi-
JIOBa PEHTreHOrpamMa OpraHiB YepeBHOI MOPOXKHHMHH, IO
Jla€ 3MOTY BU3HAYNUTH NPUCYTHICTH vam Kioiibepa. Y nes-
KHX BUIIAJKax MOXKHA 1IeHTU(IKYBaTH PEHTTEHKOHTPACTHI
KOHKPEMEHTH y BUIVIAI, 10 IPHKIay, kapooHaris. Takox
MOXXJIUBHM € BHKOPHCTaHHS PEHTICHKOHTPACTHUX PEyo-
BHH JUIsI BU3HAUSHHS JIOKai3amii HempoxigHocTi. Y pasi
OapieBHX JOCHTIKEHb 0€30apy BUSBIIIOTECS SIK AedekTn
IHTPaNpOCBITY HAIIOBHEHHS Pi3HOI BEIMYMHHY, SIKi HE MIPH-
KpIIUIEH] 10 KUIIKOBOI CTIHKU. OHAK BayKKO BiIPI3HHUTH i
JedeKTH HalIOBHEHHS Bijl BHYTPILIHBOITPOCBITHUX ITyXJIH.
Binbin ayTiauBuM Ta crienuigHUM METOJOM JTiarHOCTHUKU
€ YIBTPa3ByKOBE JIOCIIDKEHHS Ta KOMI I0TEpHa TOMOIpa-
Gbis1, M0 J03BOJIAIOTH BU3HAYUTH HE TUIBKH JIOKAJI3aIIIo,
a i oninuTH (HOpMy, pO3MipH, IEBHOIO MIpoIO CKiIaj 0e3-
oapy. Kpim Toro, komn’1otepHa Tomorpadist Moxxe BUSIBUTH
TaKi yCKIQIHEHHS, K nepdopallis Ta mepuToHiT. Bakiu-
BUM JTiKyBaJIbHO-T1arHOCTHYHHM METOJIOM y BUIAJIKy 0e3-
0apy € (idporacTpoayoAeHOCKOIs, T03agK KOHKPEMEHTH
31e01IBIIOTO JIOKAMI3YIOTECSA Y CETMEHTI IITYHOK — JBa-
HaasaTHNATa kumka [32; 33].

[I{omo MeToMiB JIIKYBaHHS HEMPOXIAHOCTI MTPHU MYKOBIC-
LUJI031 BAPTO 3ayBa)KHTH, 110 BOHH 3aJIeXarTh BiJ[ CTYICHs
HEMPOXIAHOCTI (MMOBHOT 400 YaCTKOBOT), PO3MIpIB Ta CKIAIy
KOHKpEMEHTIB. B JiTeparypHuX JaHUX MOXXHA 3HAWTH KIi-
HIYHI BUITaJIKH KOHCEPBAaTUBHOTO JIIKyBaHHs (hiToOE30apiB.
OcHOBHUMH 3aco0amu JUTS JIIKYBaHHS TaKUX MAIli€HTIB Oe3
TIOBHOT HENPOXITHOCTI € BUKOPUCTaHHs (DEpMEHTHHX IIpe-
napariB, IpenapariB aleTHILHCTEHY, [0 PyHHYE THCYIb-
GbimHI 3B S3KH, THM CaMHUM IOKPAIy€ PEOJOTIYHI BIACTH-
BOCTI CIIM3Y; BUKOPHUCTaHHS CONOBHX HAIIOiB, aHAHACOBHX
cokiB abo «Koka-komm», mo 3a gaHuMH (idporacTpomyo-
JICHOCKOTIii B TUHAMIII MaH pyHHIBHUHA e(eKT Ha KOHKpe-
MEHTH 13 pOCIMHHUX TpoayKTiB. Cama mporieaypa ¢idpora-
CTPOIYOICHOCKOIIIi 32 HassBHOCTI HEOOXIAHOTO TEXHIYHOIO
o0JafiHaHHSI MO)KE BUKOHYBAaTH HE TUIBKM JIarHOCTHYHY
¢yHK1i10. 32 HASBHOCTI IHCTPYMEHTIB BOHA MOYKE BUKOPHC-
TOBYBATHCH JUIs TOAPiOHEHHS (PparMenTarlii) Ta BUITy4eHHs
6e30apy MmopsiJ i3 KOHCEPBATHBHUMH MeTosiaMu [33].

Ha ©6a3i Binaumpkoi 007acHOi AWMTSIYOi KIHIYHOT
JKapHi HEOZHOPa30BO IMPOBOIMIOCH OINEPATHBHE JIIKY-
BaHHS HOBOHAPOIDKEHUX JTITEH, 110 MaJIH KHIIKOBY HEIPO-
XITHICTh Y BHUIISAI MEKOHIAJBHOTO iNIeycy, Mo 37e0iib-
mroro OyB OB’ sI3aHUM 13 HasABHICTIO MyKoBiciumo3y. [Ipore
B TPAaKTHIlI HAMOI KJIiHIKA I¢ HIKOIW HE TParuIsIIUCh
BHIIAAKH OOTYypAaIliffHOI KHIIIKOBOI HEMPOXiAHOCTI Ha TIIi
MYKOBICIIMJI03y y AiTeil CTapiuoi BIiKOBOI IpyIu, MpUYH-
HOIO SIKOT OyJIM POCITMHHI IPOTYKTH.

s nemoHcTparii Ba)KJIMBOCTI BYACHOI J1arHOCTHKH
Ta JIKYBaHHS OOTypamiiHOT KHIIKOBOI HEMpPOXiTHOCTI
BHACJIIIOK YTBOPEHHSI KOHKPEMEHTY TOHKOI KHILIKM Ha Tl
MYKOBICITH/I03Y HABOIUMO KITiHIYHHIA BUTIAIOK.

Xnomuwuk B., 11 pokiB, 3BepHYBCs y IpHUiiMabHE BiIi-
neHHs BiHHUIIBEKOT 00:1acHOT KITIHIYHOT JTIKapHi 31 CKapraMu
Ha repedMorioniOoHi 0ol B JKHMBOTi, HYHOOTY, OJMIOBaHHS,
3araibHy CIaOKicTh. I3 aHamMHE3y BiIOMO, IO Y OTUTHHHU
OyJ10 BCTaHOBIICHO /1iaTrHO3 «MYKOBICIIHIO3Y.

Ha MOMeHT omnismy BHINCONHCAHI CKApru 3’ SBHIIHCDH
6:113bK0 12 TOJMH TOMY MICIIs B)KMBaHHSI BEJMKOI KUTBKOCTI

BapeHoro ropoxy. JlutuHa npuiiMalia cria3MoNiTHKH Ta 3He-
Ooutoroui 3acobu y TabneroBaHux (hopMax, L0 CHPHUSIIO
MOKpalIaHHIO cTaHy. BigxomkeHHs ra3iB Ta BUIIOPOKHEHb
He Oyio mpotsiroM 14-15 rogun. Ilix yac orsiny Bin3Ha-
YaBcsl aCUMETPUYHO 30yTHH Oomtoumit >kuBiT. Ilpy mans-
nanii Harpy>KeHHs M SI31B TepeaHbOi YepeBHOI CTIHKH He
0yJ10, CUMIITOMH TOIPA3HEHHsI OYepEBUHH Oy HEraTHB-
HUMHE. [Ipy pekTanbHOMY ODISII aMITylia MpsAMOT KHIUKA —
nopoxHsi. [leprucranbrika BUCITyX0ByBaJlach IIOCHICHA Hal
ycima BifijiaMH, TaTONOTIYHOI IIEPUCTAIBTHKN HE Bi3HA-
yanock. B anamisi kposi — nefikonnTos — 21x10%/1. Y Gioxi-
MIYHOMY aHaJli3i KpOBi 3 pIBHEM €JICKTPOIIITIB, aHai31 cedl
MaTOJIOTIYHUX BIAXHMIEHb 3apeecTpOBaHO He Oyno. Jutuxi
OyJ10 BUKOHAHO OIVISZIOBY peHTIeHOrpadito opraHiB uepes-
HOI TOPO’KHUHY Y BEPTUKAJILHOMY TTOJIOKEHHI, Ha SIKIH BiJ-
3Hauanuck varrn Kiotibepa (puc. 1).

[Micns mpoBeneHOI MepeAONepaIiiitHol  MiArOTOBKH
JUTHHY OylI0 TPOOIEPOBAHO 332 YPreHTHUMH ITOKa3aMHU
3 MPHUBOMY KIIHIKK KHITKOBOI HEMpPOXiTHOCTi. BukoHaHO
nammapoTtomiro. Ilix gac peBi3ii opraHiB 4epeBHOI MOPOXK-
HUHH BUsBJIEHa HaOpsKia, TiepeMOoBaHa HETIS TOHKOI
KHIIKA TOBXKUHOIO 1,5 M Bix 3B’ s13km Tpeitna (puc. 2).

Y aucTanbHOMY BT MPWBIOHOI KWIIKH BHSABICHO
HIUIBHUA BMICT TOBKUHOIO 20 CM, SIKHI OYJI0 HEMOXKIHBO
NPOIITOBXHYTH MO XOAY KHUIIKHW. Ilicias 4oro BHKOHAaHO
eHTepoToMito. BwmictoM kumku OyB HenepeTpaBieHUI
ropox, 000M SIKOTO CKJIEINNCh MiXK COOOI0 Ta yTBOPHIH
(hiTobezo0ap, sikuii Oyiro BupaneHo (puc. 3).

Enreporomny pany Oyno0 3alIMTO JBOPSITHHM IIBOM.
icns Gmokaan xopens opmxi 0,25% po3unHOM HOBOKAIHY
CKOMIIPOMETOBaHa KHIIIKA Micis BUAAICHHS Oe3oapy Oyia
KHTTE3naTHO. OmepaTHBHE JIKyBaHHS 3aBEpIIHIIOCH
CaHAIli€I0 YepeBHOI TOPOKHUHM 13 €BaKyalli€lo OJM3BKO
300 M1 cepO3HOTO BHUIOTY Ta IPEHYBAHHSAM ITOPOXHUHU
ryMOBHM JpeHaxeM. [Ticnsonepaniiinuii nepion nepediran
0e3 yckiaamHeHb. JIUTUHI OYI0 MPU3HAYEHO 3HEOOIOI0UY,

Puc. 1. OrisiioBa peHTreHOIpaMa OpraHiB YepeBHOI
MOPOKHUHH Y BEPTHKAJILHOMY MOJIOKeHHI, HA sIKii
Bil3HA4Yal0ThCA piBHI piguHM Y TOHKIH Kummi
(uami Knoiioepa)
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Puc. 2. InTpaonepauiiine ¢oro. Hadpskaa,
rinepeMoBaHa MeTJIs TOHKOI KUIIKHU 10 Miclst
o0Typauii

CIMa3MOJITHYHY Teparito, pepmentHi npemnaparu. [lamieHt
OyB BHUITHCAHWIA Ha COMY 10Oy CTaIliOHAPHOTO JIKyBaHHS.

BumenaBeneHnii  KIIHIYHUN TPHUKIAA AEMOHCTPYE
CXWJIBHICTh TAIIEHTIB 13 MYKOBIiCIIHZ030M /IO YTBOPEHHS
6e3oapy B mpocsiti ILIKT.

Oo0roBopeHHs

KuiikoBa HENpoOXiJHICTh y AiTEH 13 MYKOBICIHI030M
€ Ccepiio3HOI0 MPolIIeMOI0, siKa MOoTpedye CBOEYacHOI Jia-
THOCTUKHM Ta €()EeKTHBHOTO JIIKYBaHHS. Y HalIOMYy AOCIIi-
JUKCHHI PO3NISIHYTO OCOONMBOCTI MAaTOTeHe3y, KIIiHIYHI
TIPOSIBY Ta TIiJIXO/N JIO Tepartii.

OTtpumaHi pe3ynbTaTé CBiA4arh Mpo Te, M0 MYKOBiC-
U103 ACOUIIOETHCA 3 TIOPYIICHHSIM CEKpetii Ta B’ I3KICTIO
KHUIOTKOBOTO BMICTY, IO CHpPHUSE PO3BUTKY MEKOHIEBOTO
i7Ieycy B HOBOHApPOI)KEHUX, a TaKOK KUIITKOBOI HEMPOXiJI-
HOCTI y cTapiuux JiTei. BctaHoBneHo, 110 3aCTOCYBaHHS
KOHCEPBAaTHUBHUX 3aC00iB, TaKUX SIK ()epMEHTHA Teparis,
3HIDKEHHS KMCIIOTHOT peakiii ITyHKOBOTO COKY, TIE€THYHI
00MEXEHHSI, 3HAYHO 3HIKYIOTh PH3HK PO3BUTKY 00CTpPYK-
TUBHUX YCKJIaJHEHb, & CBOEYACHE XipypridyHe BTPYYaHHS
B pa3i IMOBHOI KHIIKOBOI HENPOXiJHOCTI J03BOJISIE 3MEH-
IIUTH piBEHb JIeTanbHOCTI. JliKyBaqbHO-AiarHOCTHYHA
METO/IMKA, IO MPOJEMOHCTPOBAaHA Yy KIIIHIYHOMY KeHcli,
MIEPEKIINKAETHCS 3 TONEepeHIMI HAyKOBUMHU poOoTamy,
SIKI TATBEPIKYIOTh BaXKIUBICT MYJIBTHIUCIHILTIHAD-
HOTO IJAXOAY A0 JIKyBaHHS KHUIIKOBOI HEMPOXiTHOCTI
y nite#l i3 MykoBicummo3oM. BomgHowac 3amumraroTbes
NUTaHHA, 110 IOTPEOyIOTh MOAANBIIOT0 BHBYECHHS,

Puc. 3. Bunanenns ¢irodezoapy
MicJIsi NPOBeeHHs eHTEePOTOMIl

30KpeMa, OINTHUMIi3allis KOHCEPBATUBHOTO IJIIKYBaHHS Ta
po3poOka OinbIl eEeKTHBHUX METOJIB 3amo0iranHs po3-
BUTKY TakKoro yckiagHeHHs. OTxe, pe3yabTaTH Halol
po0OTH MOXYTh CIIPHUATH MOKPAIIAHHIO ITiIXOMIB J0 Jdia-
THOCTHUKH Ta JIIKyBaHHS KHIIKOBOT HEMPOXIHOCTI y AiTei
i3 MYKOBICIIMI030M, 1110 MAa€ BEJIMKE 3HAYCHHS JJIS I1i/[BU-
IIEHHS SIKOCTI IXHBEOIO JKHUTTS.

BucHoBku

OTxe, MYKOBICIIUJI03 € MYJIBTHCUCTEMHHM 3aXBOpIO-
BaHHSM, sSIKE ypakae MepeyciM AnXanbHy Ta TPaBHY CHC-
TEMH, OTHAK Y UTS4iH XipypridHiil IpaKTUIl 3HAYHY yBary
MPUBEPTAIOTH CaMe XipypridHi YCKIAQIHEHHS, 10 MOXYTb
BUHMKATH BHACII/IOK B’s3K0ro cekpery. Came ToMy y pasi
MOSIBH TaKUX CHUMIITOMIB, SIK aOAOMIHAIBHHUI Oillb, OJIFO-
BaHHSI, IEPIIOYEPTOBUM € OIS AUTIIOTO Xipypra. Y pasi
MOSIBM O3HAK YaCTKOBOI KHUIIKOBOI HEHNPOXiJHOCTI Ha T
MB mnouarkoBe JliKyBaHHsI MOXK€ OyTH y BHIVISJI KOHCEp-
BaTHBHOI Teparlii i3 3a1y4eHHsAM (idporacTpomayoaeHOCKO-
mii. OCHOBHUMH 3ac0o0aMH JJ1s1 JIIKYBaHHS TaKUX MAI[iEHTIB
0e3 MOoBHOT HENPOXIJHOCTI € BUKOPUCTAHHS (DEPMEHTHUX
npenaparis, aleTWINHUCTE{HY, 10 pyHHYe aucyabdigHi
3B’SI3KM, TUM CaMHM IOKpally€ PEOJIOTIuHI BIACTHBOCTI
cim3y. Y pasi osBU 03HAK IMIOBHOT 00TypamniifHOT KHIIKOBOT
HETIPOXiTHOCTI, @ TaKOX y BHIA/IKy Hee()eKTHBHOCTI KOH-
CEpBaTHBHUX METOIB, BIICYTHHOI TEXHIYHOI MOKIIMBOCTI
BUJAJICHHS IPUYHMHA OOCTPYKIIIi 3a gomomoroio ¢idpora-
CTPOIYOJCHOCKOIIT €JMHAM METOAOM JIIKyBaHHS € oIepa-
TUBHUH (BIOKPUTHI a00 JTanapoCKOIIYHIH).
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Introduction. In recent times, cognitive impairments have spread significantly due to many factors, in particular, due to the beginning of
full-scale armed aggression by the Russian Federation. The creation of new effective and safe combined medicines with dimethylaminoethanol
and sodium succinate is a crucial task of modern medicine and pharmacy. For co-use of dimethylaminoethanol and sodium succinate, it is
necessary to study their physicochemical properties.

Purpose of the work is to study the possibility of combining dimethylaminoethanol with sodium succinate in one dosage form.

Materials and methods. The object of study is dimethylaminoethanol and sodium succinate. The crystallographic properties of the
substances were studied according to the SPhU using optical crystallography and photomicrography using a Ulab XY-B2T LED microscope
(China). Thermogravimetric analysis was carried out on derivatograph: “ShimadzuDTG-60" derivatograph (Japan) with a platinum-platinum
rhodium thermocouple while heating the samples in aluminum crucibles (temperature regime from 17 to 200°C).

Results. The study of the crystallographic properties of dimethylaminoethanol and sodium succinate made it possible to predict the
possibility of their combination in one dosage form. Thanks to the further study of the physical and chemical properties of dimethylaminoethanol
and sodium succinate using thermogravimetric analysis, it was found that they are thermally stable compounds. According to the results of the
obtained derivatograph data, production of the dosage form should take place at a temperature not higher than 105°C.

Conclusions. According to the crystallography and derivatograph study of dimethylaminoethanol and sodium succinate substance and
the mixture of dimethylaminoethanol-sodium succinate, it should be noted that the mixture of dimethylaminoethanol and sodium succinate is
a mixture of active substances that do not interact with each other and can be in the same dosage form in the form of tablets obtained by the
direct compression, or sachets.

Keywords: dimethylaminoethanol, sodium succinate, crystallography, derivatograph, dosage form.
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Introduction

The problems of disorders of cognitive functions
have always been given great importance, but interest
in the problem of cognitive disorders has recently
increased significantly. The relevance of this issue is due
to the discovery of pathogenetic mechanisms of impaired
cognitive functions and the increase in the percentage of
older people among the population [1; 2]. However, in
Ukraine, this problem has a more significant impact due to
the full-scale armed aggression of the Russian Federation.
According to the results of the study, it was found that
63.7% of Ukrainians have medium and high levels of
stress, and 65.9% of Ukrainians consider the war to be a
traumatic experience that leads to impairment of cognitive
abilities [3]. Mobilization of all possible means to ensure
high combat capability of servicemen is also an urgent
problem today. This requires a high level of provision of
the personnel of the Armed Forces of Ukraine with the
widest possible range of medical and preventive means [4].

Despite constant efforts to optimize the treatment of
cognitive impairments, this problem is urgent, due to
the fact that the pharmaceutical market mainly presents
stress-protective and anxiolytic drugs, which have a
number of side effects and relative toxicity. Therefore, the
development of new highly effective and safe medicines is
an important issue. It is expedient to create a new combined
medicine, which, in addition to the main active substance,
contains an antioxidant, which leads to potentiation of the
pharmacological effect, dose reduction, and reduction of
side effects of the main active substance, and in some cases
to their avoidance [5].

The broad-spectrum antioxidant thiotriazoline, which
has high activity and practically does not cause side
effects, is important in this regard. Thiotriazoline has
antioxidant, anti-ischemic, membrane-stabilizing, anti-
arrhythmic, anti-inflammatory, antiviral and stimulating
cell regeneration activity [6]. However, the antioxidant
dimethylaminoethanol in combination with sodium
succinate is also interesting for study.

Dimethylaminoethanol is a precursor to choline, which s
needed for the synthesis of acetylcholine, a neurotransmitter
involved in the transmission of signals from nerve cells [7].
Dimethylaminoethanol is also interesting because it has
antioxidant properties, which in turn helps to protect the
brain from oxidative stress. The role of sodium succinate
in the energy metabolism of cells has been studied, but
its effect on cognitive functions is not as widely studied,
however, this substance is associated with processes that
contribute to increased energy production in cells. This can
potentially be beneficial for cognitive abilities [8; 9].

For co-use of dimethylaminoethanol and sodium
succinate, it is necessary to study their physicochemical
properties, thanks to which it will be possible to solve the
question of the conditions under which they do not form
a stable complex to create a dosage form. The following
study methods were chosen: crystallography to study the
properties of powders and thermogravimetric analysis to
determine the thermal properties of substances [10—12].

Purpose of work — study on the possibility of
combining dimethylaminoethanol with sodium succinate
in one dosage form.
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Materials and methods

The substances of dimethylaminoethanol (producer —
USA), sodium succinate (Anhui Xingzhou Medicine Food
Co., Ltd, China), dimethylaminoethanol-sodium succinate
mixture prepared at the Department of Pharmaceutical,
Organic and Bioorganic Chemistry of Zaporizhzhia State
Medical and Pharmaceutical University were used as objects
of the study. The crystallographic properties of the substances
were investigated using optical crystallography and
photomicrography using a Ulab XY-B2T LED microscope
(China). Thermographic analysis was carried out using the
Shimadzu DTG-60 (Japan) derivatograph with a platinum-
platinum rhodium thermocouple when samples were heated
in aluminum crucibles (from 17 °C to 200 °C). a-Al203 was
used as a reference substance. The heating rate was 10 °C per
minute. The weight of the studied samples was from 14.21
mg to 35.72 mg. The derivatograph graphically recorded the
received data in the form of T, DTA, TGA curves. The T curve
on the derivatogram reflects the change in temperature, and
the TGA curve shows the change in the mass of the sample
during the study period. The DTA curve demonstrates the
differentiation of thermal effects, contains information about
endothermic and exothermic maxima, and can be used for
qualitative assessment of the derivatogram [13].

Results

The crystallographic studies of dimethylaminoethanol
and sodium succinate substance and a mixture of
dimethylaminoethanol-sodium succinate in a 1:1 ratio
were carried out to determine the shape and size of powder
particles. The study on the shape and size of particles
was carried out using the Inter Video WinDVR computer
program. The study results are shown in figures 1, 2, 3.

According to crystallographic data, it was established
that dimethylaminoethanol is a white polydisperse
crystalline powder with an average particle size of 50 um.
The shape of the crystals is isodiametric, in the form of
lamellar polyhedra and their fragments.

The study of the crystallographic properties of the
sodium succinate substance powder showed that it is a white
polydisperse crystalline powder. Crystals of anisodiametric
form in the form of small and large elongated prisms and
their fragments with an average size of 65 um.
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Fig. 1. Photomicrography of dimethylaminoethanol
substance powder (magnification x400)
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Fig. 2. Photomicrography of sodium succinate
substance powder (magnification x400)

The study of the -crystallographic properties of
dimethylaminoethanol and sodium succinate substances
mixture made it possible to predict the possibility of
obtaining tablets by the method of direct compression or
sachets.

Thermogravimetric studies of dimethylaminoethanol,
sodium succinate and their mixture (1:1) were also carried
out. The results are shown in figures 4, 3, 6.

According to the given data (Fig. 4), the active substance
dimethylaminoethanol is a thermally stable compound
in the temperature range from 17°C to 113 °C. At the 4th
minute of the experiment at a temperature of 56.24 °C, the
weight of the test sample decreased by 1.62% (2.23 mg),
after which an increase in the endothermic effect and a
gradual decrease in the weight of the sample were observed.
At the 9th minute of the experiment: the mass loss at a
temperature of 113.2 °C was 5.98% (0.85 mg). At the 18th
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Fig. 3. Photomicrography of sodium succinate and

dimethylaminoethanol mixture substance powder
(magnification x400)

minute of the experiment: at a temperature of 202.16 °C,
the mass of the sample decreased by 6.62% (0.94 mg), and
at the end of the experiment, at a temperature of 250.25 °C,
the mass of the sample changed by 7.6% (1.08 mg).

Thermogravimetric study of sodium succinate
(Fig. 5) showed that this sample is a relatively thermally
stable compound in the temperature range from 20 °C to
142 °C. The mass of the studied sample was unchanged
until the twelfth minute of the experiment at a temperature
of 142.18 °C. At 18 minutes, a gradual decrease in mass
began and the loss was 8.12% (2.9 mg). Later the dynamics
of sample mass reduction increased rapidly and at the
23rd minute of the experiment, the mass loss was 90.76%
(32.42 mg).

The derivatogram of the mixture of dimethy-
laminoethanol and sodium succinate (Fig. 6) demonstrates
the similar nature of the thermal effects of individual

CTA TGA Temp
u g [
1 .
| NA[T 12,08
20490 442 A5G-
15.72mg 15, Tdmg -
18.87rvin.
100,00 3000
0.1 1rmin 12,05min 212.18C
20480 142,330 3282wy 200.00
0,340V 40,740 18,87 i
200,00 M2I5C
: £6, TN
20,00
- 300,00
-4 IZIl]: 100,040
1000
500,00 23 E8min
1 250,020
SOOIV o3laemen
250,040
600,01 . . | 4 3%ag
000 10.0:0 2000
Tirne [rri'.]

Fig. 4. Derivatogram of dimethylaminoethanol
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Fig. 5. Derivatogram of sodium succinate
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Fig. 6. Derivatogram of sodium succinate and dimethylaminoethanol mixture

ingredients of the mixture, which indicates the absence
of interaction between the components. At the 8th minute
of the experiment at a temperature of 8.53 °C, the mass
change was 3.34% (0.62 mg). At the 11th minute of the
experiment at a temperature of 136.18 °C, the mass
change was 3.88% (0.72 mg). At the 14th minute of the
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experiment at a temperature of 166.7 °C, the mass loss was
4.9% (0.91 mg), and already at the end of the experiment
at a temperature of 250.10 °C, the change in the mass of
the sample was 29.98% (5.57 mg). Thus, according to the
thermogravimetric study results, it was found that when
heating a mixture of dimethylaminoethanol with sodium
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succinate to 105 °C, the substances remain in the form of
powders, and with further heating, the mass of the sample
decreases. The obtained data indicate that it is possible to
combine dimethylaminoethanol and sodium succinate in
one dosage form in the form of sachets or tablets, and in
the technological process, operations can be carried out at a
temperature of up to 105 °C.

Discussion

The modern range of stress-protective, anxiolytic
and nootropic drugs does not always meet all the
requirements of doctors. This is mainly due to a number
of side effects and relative toxicity [14; 15]. In modern
medical practice, combined medicines are used, which
include the main active substance and antioxidants, which
leads to potentiation of the pharmacological effect, dose
reduction, and reduction of side effects, and in some cases
to their prevention. This necessitates the creation of new
highly effective and low-toxic combined medicines that
contain an active substance and an antioxidant. Succinate
is associated with processes that contribute to increased
energy production in cells. This property can be useful for
cognitive functions [16].

The results of crystallographic studies of substances
confirm that a mixture of dimethylaminoethanol and
sodium succinate in a ratio of 1:1 can be combined in one
solid dosage form.

According to the data of thermogravimetric studies, it
was possible to determine the temperature (up to 105°C), up
to which it is expedient to perform technological operations
related to the manufacture of a dosage form containing a
mixture of dimethylaminoethanol-sodium succinate (1:1).

Conclusions

1. Study of physico-chemical indicators of
dimethylaminoethanol and sodium succinate substances
by crystallography allowed us to predict the possibility of
obtaining tablets by direct compression or sachets.

2. It was found that the mixture of dimethylaminoethanol
and sodium succinate (1:1) is a mixture of active substances
that do not interact with each other, which makes it possible
to combine them in one dosage form.

3. After analyzing the derivatograph data of
dimethylaminoethanol and sodium succinate substance,
mixture of dimethylaminoethanol-sodium succinate (1:1),
it was established that in the technological process of
manufacturing dosage forms it is advisable to carry out
technological operations at a temperature of up to 105 °C.

Prospects for further studies — creation of a new
combined dosage form that will exhibit nootropic properties
and is planned for use in sleep disorders after stress,
treatment of chronic fatigue syndrome, and combined
therapy to increase the effectiveness of antidepressants.
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SEARCH FOR COMPOUNDS WITH ANTITUMOUR ACTIVITY AMONG S5-ISATINYLIDENE-SUBSTITUTED
RHODANINE DERIVATIVES WITH BENZOTHIAZOLE MOIETY IN THE MOLECULES
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Introduction. The rhodanine scaffold is a well-known privileged heterocycle in Drug Development. Its derivatives have shown a broad
spectrum of biological activity, including anticancer properties.

The aim of the work is assessment of the antitumour potential of 5-isatinylidene derivatives of N-(4-oxo-2-thioxothiazolidin-3-yl)-2-(2-
oxobenzo[d]thiazol-3(2H)-yl)acetamide according to the prediction criteria via the online service.

Materials and methods. The series of compounds contains 17 derivatives. In silico predictions of the affinity of molecules to the
biotargets and determination of their structural similarity to known drugs with establishment of the ATC code was performed using web tool
SuperPred 3.0.

Results and discussion. The potential biological activity of derivatives 4-17 was compared with the in vitro efficacy of the core
heterocycle, previously synthesized compounds 1-3 and the known effect of the drug Sutent (Pfizer Inc., USA). We determined the important
role of 5-isatinylidene moiety on the increase of the probable antitumour activity in comparison to the unsubstituted core heterocycle. We
established the group structural similarity to antitumour agents. The commonly predicted targets are Cathepsin D, Nuclear factor NF-kappa-B
p105 subunit i Cyclin-dependent kinase 5S/CDKS5 activator 1 with binding probabilities in the range of 85.32-99.76% (Model accuracy >90%).

Conclusions. The highest probability of structural similarity to antineoplastic drugs is predicted for the compound 4 (33.43%), and
compound 5 is considered a potential multi-hitter. The most prospective for Drug Development are compounds 4, 6, 11 with potential activity
97.04%, 97.87% and 99.76%, respectively to targets CDKS5, NF-kB1 p105, Cath-D (Model accuracy 93.0-98.95%). For hit compounds
affinity for common targets is predicted to be higher than for previously studied compounds and Sutent. The prediction results confirmed the
viability of further research. The obtained information could be of benefit to the design of new, effective small molecules with anticancer
potential.

Keywords: rhodanine, benzothiazole, isatin, Drug Development, relationship ‘chemical structure — biological activity’.
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NOmMYK CHOJYK 3 MNPOTUNYXJIHMHHOIO AKTHUBHICTIO CEPEJ S-I3BATUHIJIAEH3AMIIIEHUX
MNOXIAHUX POJAHIHY 3 BEH30TIA30JIbHUM ®PATMEHTOM Y MOJIEKYJIAX

Teproninbcokuti HayionanvHuil meduunuil yHigepcumem imeni 1. . Topbauescorkoeo Minicmepcmea oxoponu 300pos’s Ykpaiuu,
Tepnoninw, Yxpaina

Merta pob0TH — OLiHKA MPOTUITYXJIMHHOTO TIOTEHIIANy S-13aTHHUTIAEHIOXIAHUX N-(4-0KCc0-2-TiOKCcOoTia30miAnH-3-11)-2-(2-0kco0eH30[d]
Tiazon-3(2H)-in)aneraminy, 3riHO 3 KPUTEPISIMU POTHO3YBAHHS 32 JOOMOT00 oHaiH-cepsicy SuperPred 3.0. [IpoBeneHo mopiBHSIbHUIH
aHaNi3 MOTEHLIHHOI 0i0NOTiYHOT AKTUBHOCTI CHONYK 4—17 3 in Vitro BCTaHOBJICHOKW e()EKTHBHICTIO 0a30BOr0 TETEPOLMKIY, paHilIe
CHHTE30BaHMX cOIykK 1-3 Ta Bimomoro miero mpemnapary «Cytent» (Pfizer Inc., CILIA). CrninbHuME TporHo30BaHEMHE MimeHsMmHu € Cathepsin
D, Nuclear factor NF-kappa-B p105 subunit i Cyclin-dependent kinase 5/CDKS5 activator 1 3 BHCOKHMH MOKa3HHKaMH (HMOBIPHICTh
3B’s3yBaHHA 85,32-99,76% i Tounicts Momenei >90%). Cronyka 5 € MOTEHUIHHUM MYIBTHXiTEpOM, a moximHi 4, 6, 11 MoXHa BBaXkaTu
HEPCIEKTUBHUMH «XiTaMI ISl OABIINX JOCIIKEeHb. st HUX MPOrHO3YEThCS BULLA, HK [T paHillle CHHTE30BaHUX CIIONYK i Hpenapary
«CyTeHT», adiHHICTb O CIITBHUX MileHEHl.

Kutiouogi cioBa: ponanin, 6eH30Tia307, i3aTHH, po3poOKa TIKiB, B3a€MO3B’SI30K «XIMIUHa CTPYKTypa — 610I0Ti4HA aKTHBHICTEY.

Introduction
In recent years, there has been a general decrease in the
registration of new medications for treating pathologies,
notably oncology. There is an urgent need for the
development of new effective drugs capable of targeted

© L. M. Mosula, Yu. V. Olishchuk, 2025
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destruction of tumour cells, as traditional cancer treatments
(chemotherapy or radiotherapy) have anumber of significant
drawbacks [1]. This contrasts with the development of
technology and science that are aimed to improve the
quality of human life. These challenging conditions require
continuous efforts in the developing new strategies for drug
discovery. One of these strategies in the use of a hybrid
pharmacophore approach in the design of new drugs.
Despite some difficulties caused by hybrid techniques is
a practical approach to expanding the chemotherapeutic
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space of drugs [2]. During the recent decades, scientists
have been paying special attention to differently substituted
derivatives of 2-thioxothiazolidin-4-one (rhodanine). The
structural diversity of rhodanine derivatives has made them
attractive candidates for the development of multitargeted
agents [3; 4]. The antiviral [5], anti-inflammatory [6] and
antitumour [3; 7] effects of rhodanine derivatives were
investigated. New hybrid molecules have been developed
thanks to the ability to introduce substituents at positions
3 and 5 of the rhodanine scaffold. In our previous work
[8], we have proven the prospects of combining the
pharmacophores rhodanine and benzothiazole in one
molecule and the viability of introducing an isatinylidene
moiety at position 5 of the rhodanine scaffold. In the process
of searching for the biologically active compounds and the
subsequent drug development on their basis, an urgent
need to test the properties of a large number of compounds
arises. Experimental assessment of the pharmacological
potential of such a sample is extremely resourse- and time-
consuming, which is why, on the initial stages of drug
development, scientists prefer computer methods for the
prediction of biological activity of the drug candidates
[9]. The use of modern chemoinformatics tools in drug
development significantly speeds up this process and
cheapens it by screening out non-perspective molecules
before the start of their synthesis.

On this basis, we decided to predict the possibility of
binding the derivatives of the series to various therapeutic
targets on the basis of their structural similarity with known
drugs. This allows us to open up new possibilities for
already synthesized compounds and to thoroughly study
previously unknown derivatives.

The aim of the work is assessment of the antitumour
potential of 5-isatinylidene derivatives of N-(4-oxo-2-
thioxothiazolidin-3-yl)-2-(2-oxobenzo[d]thiazol-3(2H)-yl)

1R,=H,R,=H
2R,=H, R,=CHj
3R,=H,R,=Br
4R1:H, R2:I
5R;=H,R,=Cl

6 R, =H, R, = C,H;s
7R, =H, R,=n-C3H,
8R,=H, R, =i-C3H;
9 R, =H, Ry=n-C4H,

H 2 3a
3
1
N \H/\N
3 7
7a
I 1
S 0 k
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acetamide according to the prediction criteria via the online
service.

Materials and methods

The studied series of compounds contains 17 derivatives
(Figure 1).

The core heterocycle, according to the SwissADME
criteria (http://www.swissadme.ch/), is a lead compound
suitable for structural optimization, since its molecular
weight is less than 350 g/mol, the number rotatable bonds
is less than 7, and Log P according to the XLOGP3
method is less than 3.5 [10]. The chemical composition
and structure of the core heterocycle and some of its
S-isatinylidene derivatives (compounds 1-3) were
determined by means of elemental analysis and 'H NMR
spectroscopy. The synthesized compounds demonstrated
in vitro moderate antitumour activity. The activity of
compounds at a single concentration of 10° M against 57
cancer cell lines was evaluated. It is noteworthy that there
was observed selective influence of compounds on some
cancer cell lines. Among them, the most active were the
core heterocycle and compound 2. The core heterocycle
was highly active on the following cell lines: Renal Cancer
RXF 393 (-3.57%), Melanoma SK-MEL-2 (5.64%) and
UACC-257 (-0.04%). Compound 2 was active on Renal
Cancer cell line ACHN (91.91%) [8]. When selecting
compounds for virtual biological activity studies, we were
guided by the SwissADME prediction of their ADME
properties, as described in our previous work [10]. In
the modelling of new derivatives of core heterocycle, by
analogy with the previously synthesized active compounds
1-3, we introduced halogens or alkyl substituents into the
isatinylidene moiety of the molecules. Position 1 of the
isatinylidene moiety was left unsubstituted or linear and
branched alkyl radicals were introduced into it (R)), and

5
4

6

10 R, = H, Ry = i-C4H,
11 R, =H, Ry=n-CsH,,
12R,=H, R,=i-CsH,,

13 R, = CHj, R, = n-C;H,
14 R, = C,Hs, Ry = n-C3H;
15 R, = n-C3Hy, Ry = n-C3H;
16 R, = i-C3H,, R, = i-C3H,
17 R, = n-C4Hy, R, = n-C4H,

Fig. 1. 5-Isatinylidene derivatives of N-(4-0xo0-2-thioxothiazolidin-3-yl)-2-(2-0xobenzo|[d]
thiazol-3(2H)-yl)acetamide
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the same radicals were introduced into position 5 or they
were replaced with a halogen (Br, I, CI') (R,).

For a comprehensive assessment of the potential
biological activity of compounds, we used the capabilities of
the web resource SuperPred 3.0 (http://www.swissadme.ch/).
This method of prediction has been refined and redesigned
compared to SuperPred 1.0 and SuperPred 2.0 and is
now based on machine learning models using logistic
regressions and 2028 Morgan fingerprints rather than on
the overall structural similarity. For the identification of
a target the ChEMBL database version 29 is used [11].
The probability of the ligands binding to targets of ‘Homo
sapiens’ is predicted with high reliability [9]. Furthermore,
it is possible to predict ATC codes according to the World
Health Organization (WHO) classification for the inputted
molecules that is based on the structural similarity of
some parts of new molecule with the finished medicinal
product (FMP) with up to 80.5% accuracy, unlike previous
versions [12]. A compound is considered to be a potential
multi-hitter if it is predicted to have a high probability of
binding to a biotarget (>80%). The web tool calculates
with high precision all quantitative indicators. The criteria
for predicting biological activity are: Structure similarity
(not general, but the presence of small parts of structure)
of input molecule with a FMP belonging to a certain
ATC code, which is determined using a linear logistic
regression model, Therapeutic targets (predicted for
compound), Probability (percentage of possibility that the
input molecule binds with the specific target) and Model
accuracy (fotal accuracy of the corresponding model in
%, which displays a 10-fold cross-validation score of the
respective logistic regression model) [11]. This help in the
selection of the most promising compounds for the further
study of their biological activity in vitro, in vivo.

In this work, we discuss the potential of new hybrid
structures (compounds 4-17) and predict the possible
biological actions of previously synthesized compounds.

Results and discussion

We have studied the structural similarity of
S-isatinylidene derivatives of core heterocycle to known
FMPs and their ability to bind to biomolecular targets.
Based on the similarity of individual functional groups or
small fragments of molecule to the structure of the known
drug, the compounds were assigned to certain ATC classes.
SuperPred 3.0 found structural similarities between the
input compounds and various drugs (Stepronin, Erdosteine
(RO5SCB — Mucolytics), Parecoxib (MOIAH — Coxibs),
Meloxicam (MO1AC - Oxicams, antiinflammatory and
antirheumatic drugs), Dimazole (DO1AE — Antifungals for
topical use), Glycobiarsol (PO1AR — Arsenic compounds,
for amoebiasis and other protozoal diseases), etc.), including
antineoplastic FMPs (Sutent, Nintedanib, Afatinib,
Dacomitinib, Cediranib, Masitinib (LO1XE — Protein kinase
inhibitors), Teriflunomide, Gusperimus (L0O4AA — Selective
immunosuppressants), etc). Some derivatives of the series
are similar to Anxiolytics (benzodiazepine derivatives

NO5BA), Anticholinergic (tertiary amines NO4AA),
Hypnotics and sedatives (benzodiazepine derivatives
NO5CD, other NO5SCM), Nervous system drugs

(Antiepileptics — succinimide derivatives (NO3AD) and
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carboxamide derivatives (NO3AF), Opioid analgesics —
diphenylpropylamine derivatives (NO2AC)). The majority
of the derivatives, except for compounds 13—15 and 17,
are structurally similar to respiratory system drugs: ROSCB
(Mucolytics), RO3DC (Leukotriene receptor antagonists
for obstructive airway diseases). Certain derivatives
(compounds 9, 13-15, 17) are structurally similar to
Cardiovascular system drugs: CO9CA (Angiotensin II
receptor blocers (ARBs), plain), CO9AA (ACE inhibitors,
plain). Other compounds have structural similarity to the
FMPs that are assigned ATC codes (A0O6AB, A04AA,
AO8AA — Alimentary tract and metabolism drugs;
BO1AF, BO1AC — Blood and blood forming organ drugs;
DOIAE - Dermatologicals, GO4BE — Genito urinary
system and sex hormones, HO3BA — Systemic hormonal
preparations, excl. sex hormones and insulins, MO1AB,
MO1AC, MO1AE, MO1AH, M02AA, M03BA, M04AB —
Musculo-skeletal system drugs). With the introduction of
the isatinylidene moiety of the isopropyl radical at position
5, a structural similarity to the FMPs assigned to code
SO01XA (Other ophthalmologicals) appears with a high
probability (predicted similarity compound 8 to such FMP
is 38.10%). With the increase in the number of Carbons in
the branched alkyl radicals, the percentage of similarity
gradually decreases (compound 10 with R =5- i- C,H has
1.59%) until its full disappearance (compound 12 with
R, =5-i-C.H,, has 0,00%). If at position 1 of isatinylidene
moiety an isopropyl radical is additionally introduced, the
similarity to Ophthalmic preparations will increase even
more — compound 16 is predicted to have 42.93% similarity.
Overall, the introduction of an isatinylidene moiety at the
position 5 of the core heterocycle had a positive effect on
increasing the structural similarity of the compounds to
known drugs. The structure of the substituents and their
position in the isatinylidene moiety play an important
role. The derivatives of the series shown a group structural
similarity to the Antineoplastic and immunomodulating
agents assigned the code LO1XE. In addition, for compounds
9, 11 and 17, similarity to the antineoplastic drugs with
the code LO4AA is predicted. The highest probability of
structural similarity to antineoplastic agents is predicted
for compound 4 and is estimated at 33.43%, unlike the core
heterocycle with 2.64%. The other derivatives in the series
are characterized by different values of predicted similarity
ranging from 31.85% (compound 6) to 1.98% (compound
17). An increase in the index of similarity to the drug
under the code LO1XE was influenced by the introduction
of substituents at position 5 of the isatinylidene moiety:
-CH, (compound 2), -Br (compound 3), -I (compound 4),
-C,H, (compound 6), — n- C.H, (compound 7), — i- C.H,
(compound 8), -n-C,H, (compound 9), —i- C,H, (compound
10), — n- C,H,, (compound 11), -i-C.H,, (compound 12). In
contrast, the replacement of the lodine atom in position 5 with
a Chlorine atom leads to a sharp decrease in the similarity to
antineoplastic drugs from 33.43% (compound 4) to 3.75%
(compound 5). Negative impact on the structural similarity
was caused by an additional introduction of an alkyl radical
at position 1 of isatinylidene moiety (compounds 13
(R,=CH,), 14 (R,=C,H)), 15 (R=n-C,H,), 16 (R =i-C,H.),
17 (R,= n-C,H,): from gradual decrease (7,1-2,85%) to a
total loss.
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As seen from the results of the virtual prediction,
all the studied compounds likely have a wide range of
biological activity, a high probability of their interaction
with therapeutic targets is predicted with a significant
prediction accuracy (near 100%). As per the list of predicted
targets, S-isatinylidene derivatives are similar to the core
heterocycle, and compound 5 (R,=5-Cl) is a potential
multi-hitter with a predominant structural similarity
(74.15%) to Anxiolytics (NOSBA). The most predominant
are targets for cancer therapy. With the highest accuracy of
the prediction models (93.03-98.59%), the highest level of
binding of the compounds in the series was found for three
targets: Cathepsin D (Cath-D), Nuclear factor NF-kappa-B
p105 subunit (NF-kB1 p105) and Cyclin-dependent kinase
5/CDKS5 activator 1 (CDKS5) (Figure 2).

Cath-D is a high-potential target for the development of
anticancer medicines. This lysosomal asparagine protease
stimulates the growth of cancer cells in an autocrine
manner. The development of Cath-D inhibitors capable
of controlling its activity may play a key role in the death
of cancer cells, breast cancer in particular [13]. For our
compounds, a high probability of binding to this target is
predicted in the range 93.35-99.76%, which exceeds the
corresponding value for the core heterocycle (92.56%),
with a prediction model accuracy of 98.95%.

NF-kB1 pl105 is one of the five NF-kB subunits that
participates in carcinogenesis, in some cases accelerating

SAPMAKOJIOI'IA I <$APMAIIIA

the progression of cancer and in others acting as a
tumour suppressor [14]. It plays an important role in the
development of resistance to cancer therapy. Latest clinical
trials prove the effectiveness of using NF-kB inhibitors
in the treatment of oncological diseases [15]. Compound
6 is characterized by the highest predicted affinity for this
target (97.87%), and compound 5 by the lowest (89.65%),
which is still exceeding the value for the base compound
(87.95%). Other derivatives of the series also showed a
high probability for affinity to this target (>94.88%). The
accuracy of the prediction model is high and amounts to
96.09%.

CDKS5 is a member of the cyclin-dependent kinase
(CDKs) family. This kinase is a serine/threonine kinase
found mainly in nerves. Previously, it was studied as a
target for neurological disorders, but recently its importance
in the treatment of various types of cancer has been
established [16]. Experimentally proven that inhibition or
knockdown of CDKS plays an anti-cancer role through
various mechanisms, and can synergize the killing effect of
chemotherapeutic drugs [17]. The probability of inhibition
on this target by the derivatives of the series fluctuates
from 85.32% (compound 13) to 97.04% (compound 4)
with a sufficiently high accuracy of the prediction model
(93.03%).

With the accuracy of the prediction models over 90%,
the compounds with the highest affinity for the common
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Fig. 2. The highest probability of binding of the core heterocycle and compounds 1-17
with targets for cancer therapy (in %)
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predicted targets are 11 (99.76% to Cath-D), 6 (97.87% to
NF-kB1 p105), 4 (97.04% to CDKS5).

In addition, the selective affinity of derivatives for
biotargets of targeted therapy is predicted with high
probability (over 90.00%) (Table 1).

Sufficient selective efficacy (probability over 80.00%)
of the compounds in this series is also predicted for
other targeted therapy targets: Adenosine A3 receptor
(Hepatocellular ~ carcinoma,  Solid  tumour/cancer),
Muscarinic acetylcholine receptor M5 (Solid tumour/
cancer), Platelet-derived growth factor receptor alpha
(Acute myelogenous leukaemia, Acute myeloid leukaemia,
Breast cancer, Colon cancer, Colorectal cancer, Gastric
adenocarcinoma, Gastrointestinal cancer, Gastrointestinal
stromal tumour, Glioblastoma multiforme, Lung cancer,
Mast cell leukaemia, Multiple myeloma, Non-small-
cell lung cancer, Pancreatic cancer, Prostate cancer,
Recurrent glioblastoma, Soft tissue sarcoma, Solid tumour/
cancer), Sphingosine 1-phosphate receptor Edg-3 (Brain
cancer), DNA topoisomerase II alpha (Solid tumour/
cancer), DNA topoisomerase 1 (Acute lymphoblastic
leukaemia, Bladder cancer, Breast cancer, Colorectal
cancer, Esophageal cancer, Gastric adenocarcinoma,
Glioblastoma multiforme, Lung cancer, Lymphoma,
Metastatic colorectal cancer, Ovarian cancer, Renal cell
carcinoma, Small-cell lung cancer, Solid tumour/cancer),
Cyclin-dependent kinase 1/cyclin B1 (Acute lymphoblastic
leukaemia, Breast cancer, Haematological malignancy,
Mantle cell lymphoma, Nasopharyngeal carcinoma, Non-
small-cell lung cancer, Solid tumour/cancer), Casein
kinase II alpha/beta (Cholangiocarcinoma, Solid tumour/
cancer), Maternal embryonic leucine zipper kinase (4cute
lymphoblastic leukaemia, Acute myeloid leukaemia, Breast
cancer, Chronic lymphocytic leukaemia, Myeloproliferative
neoplasm), Peptidyl-prolyl cis-trans isomerase NIMA-
interacting 1 (Nasopharyngeal carcinoma, Non-small-
cell lung cancer), Glutathione S-transferase Pi (Solid
tumour/cancer), Cytochrome P450 3A4 (Solid tumour/
cancer), Histone deacetylase 4 (Advanced stage follicular
lymphoma, Solid tumour/cancer), Protein Mdm4 (Acute
myeloid leukaemia, Haematological malignancy, Solid
tumour/cancer), P-glycoprotein 1 (Acute myeloid
leukaemia, Non-small-cell lung cancer, Ovarian cancer,
Solid tumour/cancer). Importantly, the in vitro data for
compounds 1-3 are consistent with their predicted results.

We have carried out a comparative analysis of the
potential biological activity of new compounds 4-17
with determined in vitro types of activity for core
heterocycle, previously synthesized compounds 1-3
and the known action of the FMP Sutent (Pfizer Inc.,
USA). Sutent (sunitinib malate) is primarily used to treat
advanced kidney cancer (Renal cell carcinoma, RCC),
gastrointestinal stromal tumors (GIST), and pancreatic
neuroendocrine tumors (pNET). It works by inhibiting
multiple protein kinases involved in tumor growth and
blood vessel formation. Our synthesized compounds also
showed in vitro moderate effects on kidney cancer cell
lines. In addition, due a potential affinity of the compounds
in this series to the indicated targets, their effectiveness
in the treatment of cancer of the gastrointestinal tract,
pancreas is also expected. The common anti-tumour
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targets know for Sutent and predicted for our compounds
are: Platelet-derived growth factor receptor alpha, Casein
kinase II alpha, Maternal embryonic leucine zipper kinase.
For derivatives of the series, the probability of binding
to specified targets is predicted over 80.00%. Among the
predicted common targets of our compounds and Sutent
with a high probability are: Cath-D, NF-kB1 p105, CDKS5.
The hit compounds are predicted to have higher affinity for
these targets than Sutent. Potential probability of Sutent
binding to such targets is respectively: 98.39%, 96.07%,
90.81%.

The identified targets may play akey role in the treatment
of oncological diseases, which in the future may facilitate
molecular modelling and biochemical testing of rhodanine
derivatives with a benzothiazole and isatinylidene moieties
in the molecules.

The analysis of ‘chemical structure — biological activity’
relationship in a series of the studied derivatives allows us to
state a significant influence of the isatinylidene substituent
at the position 5 of the rhodanine cycle on the expression
of antitumour activity. The increase in the affinity of these
compounds for the corresponding targets depends on the
introduction of substituents at the isatinylidene moiety and
their position in the cycle. It was found that the modification
of the N1 and C5 positions of the isatinylidene cycle has a
decisive influence on the expression of antitumour effect of
5-isatinylidene rhodanines with a benzothiazole moiety. In
particular, the most optimal in this context is the presence
of an iodine atom (compound 4) or ethyl (compound 6)
or n-pentyl (compound 11) radicals at position 5 of the
isatinylidene moiety. The positive effect of the introduced
isatinylidene moiety on the expression of antitumour
activity of the series derivatives is clearly observed
when analyzing the obtained values for 5-isatinylidene
derivatives and the unsubstituted core heterocycle. This
is reflected in the predicted values of structural similarity
to antineoplastic drugs and binding to the corresponding
targets. Concretization of conclusions regarding these
compounds requires more experimental material.

Conclusions

The obtained results emphasise the broad therapeutic
potential of the studied compounds, which goes beyond
antitumour activity. Among the 5-isatinylidene derivatives
of  N-(4-oxo0-2-thioxothiazolidin-3-yl)-2-(2-oxobenzo[d]
thiazol-3(2H)-yl)acetamide, we found a potential multi-
hitter, compound 5. The compounds are characterized by
group similarity to antineoplastic and immunomodulating
agents (LOIXE — protein kinase inhibitors). In addition,
some derivatives (compounds 9, 11 and 17) are similar in
structural fragments to some drugs with the code LO4AA
(selective immunosuppressants). The highest probability
of the structural similarity to antineoplastic drugs is
predicted for compound 4 and it is 33.43% (ATC code
LOIXE). The highest probabilities of binding of the series
derivatives to targeted therapy targets are predicted for the
modelled compounds 4, 6, 11. Their potential activity to
CDKS5 targets, NF-kB1 p105, Cath-D is 97.04%, 97.87%
and 99.76% with high model accuracy (93.0-98.95%),
respectively. These values are higher than the probable
affinity values of previously synthesized compounds (core
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heterocycle and derivatives 1-3) and exceed the predicted to the unsubstituted core heterocycle. We determined the
values for Sutent. Attempting to establish some regularities negative effect of an additional alkyl radical introduced at the

of

‘chemical structure — biological action’, we determined 1 position isatinylidene moiety. The obtained results indicate

the important role of the 5-isatinylidene moiety on the the viability of the targeted synthesis of the most promising
increase of the probable antitumour activity, compared compounds for the subsequent in vitro and in vivo studies.
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BIIJIUB MMAPAIIETAMO.TY TA HEJEKOKCUBY HA ®YHKIIIOHAJILHUMN CTAH
HHUPOK, OBMIH HATPIIO TA KAJIIIO TA OB’€EM l'["O?,AKJHTI/IHHOi PIIMHHN
B IIYPIB 3A 'OCTPOI TEIIJIOBOI TPABMH

"HamionansHuit (hapMaieBTHIHIA YHIBEpCHUTET, XapKiB, YKpaiHa
ZXapKiBChKHIi HAI[IOHAIBHAI MEJMYIHUI YHIBEpPCHTET, XapKiB, YKpaiHa

YIK 615.276:616.61:616-001.17:599.323.4

C. 10. Itpuroas!, I1. O. Yyiikosa!, T. B. Top6a4?, 1. O. JleGenunens!

BILIMB MAPAIIETAMOJTY TA IIEJJEKOKCHABY HA ®YHKI[IOHAJBHHA CTAH HUPOK, OBMIH HATPIIO TA KAJITIO
TA OF’€EM MMO3AKJITUHHOI PITAHM B II[YPIB 3A TOCTPOI TEIIJIOBOI TPABMH

!Hayionanvnuii papmayesmuunuii ynieepcumem, Xapxis, Yxpaina

?Xapxiscokutl nayionaibnuii meouunuil ynisepcumem, Xapkis, Yxpaina

CrarTst mpuCBsSYeHa TOCIIPKEHHIO BIUTHBY IaparieTaMoly Ta HeNeKoKcHOy Ha (yHKI[IOHANBHUI CTaH HUPOK, OOMIH HATPilO Ta Kalilo,
00’€M TO3aKIITHHHOI PiTMHY Ta TEMATOKPHUT Yy HIypiB 3a TOCTPOi TEIJIOBOI TpaBMH. B ekcriepuMeHTi Ha Iypax JOCTIKEHO TepMOIPOTEK-
TOPHY €(EeKTHBHICTh 000X IpenapariB Ta iX peHanbHi epekTH. Y HelikoBaHuX TBapHH 30-XBIIMHHA eKCro3uLis 3a +55°C BUKIMKaa YIIKo-
JDKEHHSI HUPOK, TIiMOHATpPIEMIIO, TilepKalieMilo, TeMOKoHIeHTpamito. [lapaneramon (125 Mr/kr) edekTHBHO 3MEHIIyBaB TilepTEpMilo, aje
TIOTIipIIYBaB CTaH HUPOK, HE YCyBaB €IEKTPONiTHI nopyueHHs. Lienexokeno (8,4 MI/kr) peaykyBaB rinepTepMito Ta KOPUTYBaB TiIIOHATPIEMIIO
Ta rinepkaiieMito 6e3 1oxaTkoBoi He(POTOKCHIHOCTI. Pe3ynbrari 00TPyHTOBYIOTh JOLIIBHICT BUKOPUCTAHHS LETIEKOKCHOY SIK TEPMOIIPO-
TEKTOpa 33 TOCTPHX TEIIOBHX TPABM.

Kutro4oBi ci10Ba: rocTpa TemioBa TpaBMa, apareTaMol, IeJeKOKCHO, HUPKH, 0OMiH HATpilo Ta Kalilo

UDC 615.276:616.61:616-001.17:599.323.4
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EFFECT OF PARACETAMOL AND CELECOXIB ON RENAL FUNCTION, SODIUM AND POTASSIUM
METABOLISM, AND EXTRACELLULAR FLUID VOLUME IN RATS UNDER ACUTE HEAT INJURY

!National Pharmaceutical University, Kharkiv, Ukraine

’Kharkiv National Medical University, Kharkiv, Ukraine

Introduction. Acute heat injury is a life-threatening condition caused by excessive environmental heat exposure. It leads to impaired
thermoregulation, dehydration, electrolyte imbalance, renal dysfunction, and systemic inflammation. The limited efficacy of existing
pharmacological treatments highlights the need to explore new thermoprotective agents. In a rat model, celecoxib and paracetamol have
shown thermoprotective properties, outperforming several NSAIDs. However, their impact on renal function and water-electrolyte balance
under heat stress remains unclear. Previous studies have shown that celecoxib and paracetamol have prevented hyperthermia, but only celecoxib
improves CNS function during the recovery period.

The aim of the study is to evaluate the effect of paracetamol and celecoxib on renal function, extracellular fluid volume, and hematocrit
under acute heat injury.

Materials and methods. The study was conducted on 57 adult white male rats exposed to + 55°C for 30 minutes. Paracetamol (125 mg/
kg) and celecoxib (8.4 mg/kg) were administered orally before exposure. Renal function, sodium and potassium metabolism, extracellular
fluid volume, and hematocrit were assessed by standard methods.

Results. Heat injury led to hyperthermia, oliguria, reduced glomerular filtration rate, hyponatremia, hyperkalemia, and hemoconcentration.
Both drugs reduced hyperthermia. However, paracetamol caused acute renal failure, azotemia, and worsened electrolyte imbalance. Celecoxib
corrected ion disturbances, normalized the sodium/potassium ratio, showed no nephrotoxicity, and reduced hemoconcentration. The findings
justify the use of celecoxib as a potential thermoprotective agent.

Keywords: acute heat injury, paracetamol, celecoxib, kidneys, sodium-potassium metabolism.

Beryn
Toctpa remosa tpama (I'TT) — Hebe3neunuii naroso-
TIYHUH CTaH, 0 BUHUKA€E BHACIIIOK HAJMIPHOTO BIUTUBY
BHCOKHX TEMIIEpaTyp JOBKLLISA Ha opraHizM. OcTaHHIMH
poKaMH cepenHs TemIieparypa Ha 3emui 3pociia TIpH-

© C. 1O. llrpurons, I1. O. Yyiikosa, T. B. [opbau ta iH., 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'

omu3Ho Ha 0,8°C, 0 HEraTMBHO BIDIMBA€E Ha 3IOpPOB’S.
[MovacTtimany BUMAAKK €KCTPEMANIBHOI CIIEKHM — TEIUIOBi
XBUII, IO € HAWTIOUTMPEHIITUMI TPUIAHAMEI CMEPTHOCTI,
OB ’s13aHO1 3 morogHUMHU yMoBaMu [1]. OcobmuBo Hebes-
MeYHi BOHU JJIsI OKPEMHX TPyN HacelleHHs. Y 30HI Mij-
BHIIICHOTO PU3HMKY — JIIOAW TOXWJIOTO BIKy 31 3HIDKEHOIO
e(eKTUBHICTIO TepMoperyisii. Jlo rpyn pu3nky Hanexarb
1 HalliEHTH 3 XPOHIYHUMH XBOPOOaMH (TaKHMHU SIK ceplieBa
HEIOCTATHICTh, OPOHXOJIETCHEBI 3aXBOPIOBAaHHS, I[YKPO-
BUi1 7ia0eT, HUPKOBa HEJIOCTATHICTh TOWIO), & TAKOX 3 HaJl-
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MIPHOIO Macol Tijla, Yy SIKMX IOpYyIIeHa TeIUIoBinaaya.
CxwpHi 10 I'TT ocobwu, 110 NpaIoTh a00 TPUBAIUI Yac
nepeOyBaroTh Ha BIIKPUTOMY TIOBITPi y CIIEKOTHY HOTOY,
30KpeMa MpaliBHUKU CUILCHKOTO TOCIIOAAPCTRa, Oy/liBelb-
HUKH, BIIICEKOBI, pSITyBaJIbHUKH [2].

BaxumBuM MexaHi3MOM HiATPUMaHHS CTajol TemIle-
paTypH Tilla € IOTOBHIIJICHHS, 1[0 JOITOMArae PO3CIFOBaTH
TEIUIO 32 BUMIAPOBYBAHHS 3 MOoBepxHi mKipu [3]. Opranizm
Moke BUAUIATH 10 10—12 71 moTy Ha IeHb, MO BUKIUKAE
3Ha4Hi BTpatn Na+ ta K+. I{e moB’g3aH0 31 3MEHIIEHHIM
00’eMy TUIa3MH Ta MO3aKJIITHUHHOI PiTUHH, MEepeMilleH-
HSM BOAM 3 KJIITHH 10 MUKKIITHHHOIO Ipocrtopy. I'imo-
BOJIEMisl CTUMYJIIOE PEHIH-aHTiOTEH3UH-aJIbI0OCTEPOHOBY
cucremy (PAAC) ta akTHBY€ BUBLIBHEHHS Ba3ONPECHHY,
KarexojaMiHiB, kopTu3ony. 3a I'TT 3HauHO CTpaxkmawTh
HUPKH. 3HWXKYEThCA iX mepdysis Ta MBHIKICTh KIyOoU-
xoBoi ¢inprpanii (ILIK®D) yepe3 3mMeHmeHHs 00'eMy 1Hp-
KYJII0I040i KPOBI, 1110 3yMOBJIIOE PU3UK IOCTPOI HUPKOBOT
HepoctatHOCTI. [lafgiHHS HHPKOBOTO KPOBOIUIMHY aKTH-
By€ MEXaHi3MH Ba30KOHCTPHUKII{ Ta JOZATKOBO 3MEHIITYE
IIK®. Bracmimok amerigpaTamii i BTpaTH EIEKTPOIITIB
MOPYIIYIOThCS (PYHKIIT HUPKOBUX KAaHAJBIIIB, IO MOXE
COPUYUHUTH TyOyNOiHTEpCTUIIadbHE YPaKeHHS, O0CO-
01uBO 3a rinokcii TkanuH [3;4]. 32 BUUEpIaHHSI MEXaHi3-
MIB KOMIICHCAI[Il Ta MOAAJIBIIOr0 30UIBIICHHS TeMIIepa-
TYpPH TiJIa aKTHBYETBHCS MEPOKCHIIHE OKWUCHEHHS JIMIiB
3 YIIKO/KSHHSIM KIITHHHUX MeMOpaH, HEKpO30M TKaHUH,
BHUBUIBHECHHSIM 3allalbHUX MeNiaToOpiB (IIMTOKIHIB), CHC-
TEMHOIO 3aIlaIbHOI0 BiJITOBIZII0 Ta PO3BUTKOM IIOJIiOp-
ragHoi HejoctatHOCTi [4]. Jlo maroioriyHOro mpomecy
3aIIy4aroThCA IEeHTpallbHA HepBOBa cucrteMa (eHmeda-
JIOTIATisl, TOPYIICHHS KOTHITHBHUX (YHKIH), CEepIeBO-
CyIWHHA cHcTeMa (apuTMii, apTepiaibHa TIiMOTeH31s, i1re-
Mis MiOKap/a) Ta NUTYHKOBO-KHIIKOBHH TpakT (imeMidHa
EHTEepOIaTisi, MiJBUIIEHA MPOHUKHICTH CIMU30BOi 000-
J0HKH). ['imepTepMis 3HMKY€E 30aTHICTH MIATPUMYBAaTH
BOJHO-CJICKTPOJIITHUN OallaHC, 3HEBOAHCHHS BUKIIHKAE
TFeMOKOHIICHTPALII0 — MiABHIIYETHCS T'€MATOKPHUT, 301J1b-
LIYETHCS PU3HK TPOMOOYTBOpEHHS [4; 5].

EdexruBnicts sikapcbkux 3aco0iB 3a I'TT He nose-
JICHA, IO 3YMOBJIIOE HECOOXIAHICTH MOIIYKY HOBUX TEp-
MOMNPOTEKTOpiB [6]. 3amampHa BIANOBIOs MOB'A3aHA
3 KacKaJoM apaxiJOHOBOI KHCIOTH, IO Bifirpae 3Ha-
YHY pOJIb Y MaTOTeHEe31 TeIUIOBUX ypakeHb. ToMy mpH-
BepTaTh yBary iHrioiTopm mukiookcureHasu (L[OI).
Ha mogeni I'TT y mypiB BUCOKOCEIEKTUBHHM iHTi0iTOP
IOT'-2 nenexokcud Ta HecenekTHBHUN iHTIOITOp 1[OT
rnapaieraMoll MalTh TEPMOIPOTEKTOPHI BIIACTHUBOCTI,
NEePeBepIIyIOYd HU3KY HECTEPOIAHMX MPOTH3ANaIbHUX
3aco0iB (HII3II), 30kpemMa HECENeKTUBHHUX I1HTiIOITOPIB
HOI' anerwmicaminioBoi KHUCIOTH Ta JUKIO(EHAKY
HATpi0, MOMIPHO CEJICKTUBHOrO (HIMECYJiJ) Ta BHUCO-
kocenektuBHOro iHrioiTOpiB LIOT'-2 eTopukokcudy [7].
Azne inriditopu L{OI' MOXyTh HEraTMBHO BILUIMBAaTH Ha
HupkH [8]. IlocTae MUTaHHS MO0 BIUTUBY LEIEKOKCHOY
Ta MmapareTaMoily Ha (YHKI[IOHAJIBHWHA CTaH HHUPOK Ta
BOIHO-cObOBOTO 00MiHY 32 I'TT, mo morpedye ekcrie-
PUMEHTAIBHOTO OOTPYyHTYBaHHS.

Meta aocjigKeHHsI — OLIHUTH BIUIUB LEIEKOKCHOY
Ta mapareTamony Ha (O)yHKIIOHAJbHHI CTaH HUPOK, 00’ €M
NO3aKJIITUHHOT piJuHU Ta reMatokpur 3a ['TT.

ISSN 2226-2008 OAECHKUI MEJIMYHUIM KYPHAJI Ne 3 (194) 2025

SAPMAKOJIOI'IA I <$APMAIIIA

Marepiaiu Ta MeToan

ExcniepiMeHT BHKOHAHO Ha 57 OUIHMX IIypax caMIsix
Macoro 250-300 r. TBapuH yTpUMyBajdHl y CTaHIAPTHHX
MOJIIIPOIIJICHOBUX KIiTKax 3a Temmeparypu 21-25 °C ta
BiTHOCHOT BOJT0roCTi 50% Y BEHTHIILOBAHUX IPUMIIIECHHIX
i3 12-rOqUHHMAM ITUKJIOM JICHB/HIY 1 BIIBHUM JOCTYIIOM 0
ki Ta Boxu. [IpoTokon mocmipkeHHS! CXBaJEHO KOMICIEIO
3 muraHb Oioetuku HarioHanbHOrO (hapmaneBTHYHOTO
yHiBepcuTtety (mporokos Ne 12 Bin 10.01.2024 p.), BiH Bin-
noBizae BuUMoram €Bporeiicbkoi koHBeHNIT «IIpo 3axucT
XpeOCTHUX TBapUH, SIKi BUKOPHCTOBYKOTHCS JUIS EKCIe-
PUMCEHTANBHUX Ta IHIMUX HaykoBHX Iinmei» (CrpacOypr,
1986 p., 31 3miHamu 1998 p.) BiamoBigHO 10 3aKoHY YKpa-
ian Ne 34461V Bix 21.02.2006 p. 3i 3miramu «IIpo 3axuct
TBAPHH BiJ JKOPCTOKOTO IOBOKEHHSA» Ta JIMPEeKTUBH
€pporeiicekoro Corosy 2010/63 EU «IIpo 3axucT TBapuH,
SIKI BUKOPUCTOBYIOTHCS JIJIsl HAYKOBUX IIJICH.

Y ABOX cepisfiX IOCTINIB LIypiB BHIAJKOBUM YHHOM
nopimman Ha 4 rTpymu: 1) iHTakTHMH KoHTponb (IK);
2) xonrponbHa maronoris (KII); 3) TBapuHH, SIKMM BHY-
TPINIHBOIUTYHKOBO (B/III) BBOAWJIM Mapareramolt; 4) mypwu,
110 OTPUMYBAJIH IIEIEKOKCHO. BrukoprcTano mapareramon
(xaricynu, «310poB’s», YKpaiHa) y 1o3i 125 mr/kr ta nene-
kokcn6 (kamcynu, «Pfizer», Himeuunna) y mo3i 8,4 mr/kr
[7]. Ipenaparn mompiOHIOBaNH, CYCHEHIYyBaIHN 3a IIOIIO-
Mor# TBiHYy-80 Ta BBOIWIN Kpi3b 30H B/II B 00’ emi 0,5 mi
ga 100 r macu Tiia 3a 50-60 XB 70 MOAETIOBAHHS TEINIO-
Boi Tpasmu. llypu rpyn IK ta KII oTpumMyBanu B/11 Boxy
MUTHY B Takomy k 00’emi. I'TT mozentoBanu 3a METOIM-
KOI0, 1110 BUKJIMKA€ BUPa3Hy rineprepmito 0e3 3arndesi Tea-
puH [7]. LlypiB BMIilyBaJK Yy TEPMOCTAT 33 TEMIIEPaTypH
+55 °C na 30 xB. [lepen nmoyaTkoMm Ta HaIIPUKIHII TEIIOBOT
EKCIIO3MLIT BUMIPIOBAIN DPEKTaJbHY TEMIIEpaTypy eleK-
TpoHHUM TepmomerpoM Gamma Thermo Base. 3a noOy
no I'TT TBapuH ananTyBaiy 10 BOJHOTO HAaBaHTAXSHHS Ta
YMOB 30HpaHHS cedi B OOMiHHUX KIIITKaX.

YV nepiii cepii mocmimkeHs gepe3 30 XB MiCIs TEITOBOTO
BIUIMBY BH3HAYaIWM CTAaH BHAUIGHOI (PYHKIII HUPOK MHIypiB
B YMOBAaX BOIZHOro HaBaHTakeHH:. Ll[ypam y mumyHok yBo-
U UuTHY nioxy (3% BiJ Macl Macu Tijia) Ta BMILIyBaJId
ix B 0OMiHHI KJITKK 171 30MpaHHs ceui 3a 2 rox. [To 3aBep-
IICHH] TBApHH HapKOTU3yBAJIM TIONEHTAIOM Harpito (40 mr/
KI' BHYTPIIIHbOUYEPEBHO), Yepe3 5—10 XB. JeKamiTyBaIu Ta
30upaiy 3pa3Ku KpoBi. Y IUIa3Mi KpOBi Ta y cedi BU3HAYAIN
BMICT KpeaTHHIHy 3a peakii€lo 3 MKPUHOBOIO KHCJIOTOIO,
CEYOBHHHM — 32 PEAKIIE€I0 3 AIAETUIMOHOOKCHMOM 3 BHKO-
puctanasaM QotoenekTpokonopumerpa KOK-3. Buict ioHiB
Na' BU3HauaIm KOJOPUMETPHYHMM MeTonoM (3 doconazo
III) 3 BUMiprOBaHHSAM ONITHYHOI TYCTHHH 32 JOBXHHHU XBHUIII
630-650, ioniB K" — TypOimumerpudHo 3 Terpadeniadopa-
TOM, BUMIPIOIOYH KaJIJaMyTHICTh CyCIIeH311 32 JOBKIHHU XBUITI
578 uM. J{yis1 3a3HaUSHUX aHAITI31B BUKOPUCTOBYBAII HA00pH
pearentis dipmu «dDimicit-/liarnoctrkay (Ykpalna) Ta criek-
Tpodoromerp Scolar PV-128. Bmict Oika y cedi BuU3HaA-
Yanu cyabdocaminuioBuM MetonoM. PozpaxoByBamu HIKD
3a EHJONeHHUM KpeaTuHiHOM, (insTpariiinuii 3apsiy Na',
KaHaJIbLEBY peabcopOrito Boay, aOCOMIOTHY Ta BiIHOCHY
peabcop6rito ioniB Na* ta K, ix exckpenito, koedirienT Na'/
K* ceui, ekckperito KpeaTnHiHy, Ce4OBHHU Ta Ouka [9; 10].

V npyriit cepii mocmimpkeHs BU3HaYaId 00’€M Io3a-
KIIITHHHOI PiJHA Ta TEMaTOKPHT, IO TO3BOJISUIO OI[iHUTH
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HasBHICTb 3HEBOAHEHHs. [ 1bOro micis 3aBeplIeHHS
TEIJIOBOI eKCIo3uLiT Ta (hiHaIbHOT TepMOMETpii TBApHHAM
BBOJWJIM BHYTpinIHbo4YepeBHO 1 Ma 1% po3umHy Kaljiro
tiouianary (KSCN). Uepe3s 2 roj niypiB HapKOTH3YBalH
TIONICHTAJIOM HATpil0 Ta JEKaliTyBaJdW. Y 3pa3kax KpoBi
BU3HAYaIM BMIcCT Tiomianary (peaktus 3 FeCl,, poToenexk-
TPOKOJIOPUMETPist 32 NOBKUHM XBHIi 508 HM) 3 po3paxyH-
KOM 00’€My TO3aKIITHHHOI PiAMHU 3a KaliOpyBaJTbHUM
rpagikom [10], a TaKkoXX TEMAaTOKPHUT 3a JOITOMOTH TeMaTo-
kputHOi neHTpudyru CM-70 ELMI.

Pesynsrarn  00pobmsin  cratucTHdHO — (JTilieH3iHHA
mporpama Statistica 10.0 StatSoftInc., cepiitauii HOMEp
STA999K347156-W). 3a kputepiem Ilamipo-Binka i 3Ha-
YEeHHSIMU KOE(]ILliEHTIB acUMETpii Ta eKCIecy BIAXHICHO
rimore3y HOPMAJIBHOCTI po3nofiny AaHux. CTaTHCTHYHY
3HaUYIIiCTh BH3Ha4Yalnu 3a KpurepieM Kpackena-Borica
3 arnocTepiOpHUMH TOPIBHSIHHAME 32 KpuTepieM MaHHa-
BiTHi 11 BHSBIEHHS, MK SKHMH caMe TpylamMH HasBHI
3HAUyIli BIAMIHHOCTI. 3MiHM TEMIIEpaTypy BCEpeanHi
TpyTI OLIHIOBANH 3a MMApHUM KpuTepieM Binkokcona. Biz-
MIHHOCTI BBaYKaJld CTAaTUCTHYHO 3Hauymmmu 3a p<0,05.
Pesynprarn HaBeoeHO SK cepenHi apUpMETHYHI 31 CTaH-
JaptHEMH oMmikamu (M+m) Ta memianu 3 25% 1 75%
nepcenTmwiamu (Me [Q25; Q75]).

Pe3yabTaTn Ta iX 00roBopeHHs

3MiHM TemmepaTypu Tina Ta 3arajbHOIO0 CTAHY
TBapuH. BuxinHa TeMneparypa miypis Majia OJu3bKi 3Ha-
YeHHS Ta KOJWBajachk y mMexax 36,1-37,7 °C, mo Biamo-
Bifae Qizionoriuniit HopMmi nporo Buay (tabmuns 1). ITicas
TEIUIOBOI eKCo3uIii y Bcix TBapuH rpymu KII crocrepi-
rayacs BUpa3Ha TireprepMis (CepeaHiid MpUpICT TeMIepa-
typu 4,39 °C). I nemnexokcud, i mapameramMon JOCTOBIpHO
(p<0,01) 3menmmmu rineprepmiro momo KII: cepexne
301UIBIICHAS TEMIIEpaTypy CTaHOBWIIO BignoBigHo 3,21 °C
Ta 3,22 °C.

3aranbuuii cran TBapuH rpynu KII miciis temnosoi exc-
nosuiii OyB TsoKKuiA. OKpeMmi IIypH BHSBISUIM PYXOBHM
HECTIOKIiii, ajie mepeBa)kajli MIISBICTh, 3MEHILIEHHS JIOKO-
MOTOPHOI aKTHBHOCTI. SIKIIO TemrmepaTypa Tiia IepeBu-
myBaia 41°C, nrypu 31e011b110T0 JIeXkKalll, B HUX CIIOCTe-
piranucst HamiBpijKi BUropoxHeHHs. CTaH TBapHH Ipynu
[IEJIEKOKCUOY BiIIOBITHO JO MEHIIOTO CTYICHS Tileprep-

Mii OyB Kpaliuii, BOHU 30epirajiu pyXxoBy akTHUBHiCcTb. Ha
TIIi TapaleTaMmoIty Iypy Oyiau OUIbII MPUTHIYEHI.

BuninbHa ¢ynkuis Hupok 3a I'TT 3a3HaBana cyTre-
BUX HOpyLIeHb (Tabmunsg 2).

Y meapun cpynu KII nBoronuuHMK Jiype3 3HU-
3uBCs y cepeaapomy Ha 41% momo IK (p<0,001, a BuBe-
JICHHSI BOJHOTO HABaHTaXCHHS 3MeHumwiocs B 1,7 pasa
(p<0,001). Omirypis B mypiB rpymu KII 3ymoBneHa 3MeH-
meHHsM IK® wa 57% mozmo IK (p<0,01), mo3asx peab-
copbuis Bogu He 3MiHIOBamacs. 3umkeHHsa [IIK® Binmo-
BiJla€ MaiHHIO HUPKOBOI eKCKpelil kpearnHiny Ha 46,7%
(p<0,01 momo IK). @insrpariiinuii 3apsg Na® 3MeHIITHBCS
Ha 63,5% (p<0,01) nacammnepen uepes 3HmwkeHHs [IKD Ta
MEBHOI0 MIpOI0 uepe3 TilOHATPieMil0, MPUTaMaHHY LUM
TBapuHaM. AOCOIOTHA peabcopOirist Na® 3MeHmiacs Ha
63,6% (p<0,01), mpote BimHOCHA 30epiranacs Ha JOCUTh
BUCOKOMY piBHI 3 TeHJEHUIHHNM 3HIWXeHHsIM Ha 0,4%
mono IK. V pesymbrari ekckpemis Na® 3MeHmImracs Ha
28% (p<0,05). Exckpenis K" TeHeHIIHO 3HU3MIACS Ha
10%. Koeoimiear Na® /K* cedi 3menmmBcs 3 4,01+0,23
no 3,10£0,09 (p<0,01) y rpymi IK. ¥ mypie rpyma KII
3a3Ha4eHi 3MiHU caiypesy BigOyBamucs Ha TIi 3HAYHUX
MOPYIICHD EJIEKTPONITHOTO CKIaxy KpoBi. SIK yxe 3a3Ha-
4eHO, criocTepiranacs rimoHarpieMis (konuBaHHs Bim 115
1o 125 mmone/n, y cepenabomy 121,941,0, mo wa 13,7%
Hwkde Hix B IK, p<0,001). BomHouac koHIeHTpaIlist 10HIB
K* y mmasmi 36ineimnacs Ha 51,5% (p<0,001 momo 1K),
CATHYBIIHU y cepeanbomy 6,21+0,11 MMonb/n (KOTHBaHHS
Big 5,8 mo 6,6 MMoub/). CriocTepexyBaHa TinOHATPieEMis
He BinnoBimae Tunosiit st I'TT momuawM rinepHarpiemii
[11] abo HOpMOHaTpieMii y MaBm i3 Mopertio I'TT [12], mo
Moxke OyTH TOB’s13aHO 31 3HaYHUMU BTparamu Na* 3a ['TT,
30KpeMa 3 MOTOM Ta 3 BUIOPOKHEHHSIMH. | inmepKaiemis,
HaBIAKH, € THIIOBOIO o3Hakoro [11; 12]. Nmepxkamiemis Ta
rimoHaTpieMis MOSCHIOIOTh PUYMHY 3MEHIICHHS CITiBBij-
nomierns Na'/K* ceui, 110 CBIAYUTH PO MOCUIICHHS MiHe-
PaJIOKOPTUKOITHOTO KOHTPOJIO BUIUIBHOI (DyHKIIIT HUPOK.

Ha tni napauemamony B omHOro Imrypa manga MicIe
aHypisi, 110 BKa3ye Ha PO3BUTOK TOCTPOI HUPKOBOI HEIO-
CTaTHOCTi. Y peIITH TBapuH CIOCTepiranu ciabKy TeH-
JICHIII0 /10 301IBLICHHS Jiype3y Ta BUBEJCHHS BOJHOTO
HaBaHTa)XeHHs 11010 mokasHukiB KIT uwa 11,2% ta 17,7%
BiINOBigHO (Tabmuus 2), npote moxo IK BoHM 3anwmmia-

Tabmms 1

Bnuine napaneTramoJiy Ta nejieKOKCHOy Ha peKTaJbHY TeMIepaTypy mwypiB Ha Moaei rocrpoi
TemioBoi Tpaemu (M+m, Me[Q25; Q75])

PexTanbna temmneparypa, °C

I'pyna, kiabKicTh TBApHH

BHXiIHA | KiHIeBa 3minn
IHTaKTHUH KOHTPOIB, N=8 36,33+0,19
’ 36,4 [36,1; 36,7]
T'ocTpa Tennosa TpaBMa
KoHTpombHa marosoris, n=8 36,69+0,14 41,08+0,21* 4,39+0,24

’ 36,7 [36,6; 36,9] 41,1 [40,9; 41,2] 4,414,1; 4,6]

Mapateramon, n=9 36,71+0,19 39,93+0,33* 3,22+40,32%

’ 36,6 [36,4; 37,1] 39,6 [39,2; 40,7] 3,2 [3,0; 4,1]

Tenexoxcn6, n=8 36,46+0,09 39,68+0,13* 3,21+0,15%

’ 36,5 [36,4; 36,6] 39,7 [39,4; 39,9] 3,2 [3,0; 3,4]

CTaTUCTUYHO 3HAYYIII BIIMIHHOCTI IIOJI0 BUXIHOTO CTaHy Ti€l xk rpynu: * — p<0,01; moxo rpymu KIT: # — p<0,05, ## — p<0,01;

N — KUTBKICTh TBAPHH
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Tabmuusg 2

Bnuine napaneramosty Ta nejiekokcudy Ha BUAJILHY GYHKIiI0 HUPOK Ta 00MiH HaTpilo Ta Kajil B HIypiB
i3 rocTpoIo TemiIoBo0 TpaBmoio, M+tm, Me [Q25; Q75], n=6-8

InTakTHMI Kourtposbna ITapaueramo, eaexokcuo,
Iloxka3nuk .
KOHTPOJIb TATOJIOTist 125 mr/kr 8,4 Mr/kr
Tiypes, /100 138 2 1o 3,04+0,26 1,79+0,18%** 1,99+0,40* 1,89+0,26%*
ypes, A 3,31 [2,79;3,44] 1,65 [1,54:2,04] 2,55 [1,05;2,91] 1,81 [1,50;2,42]
B;‘g;ﬁg;‘:" 101,4 48,6 59,4 £6,2%%% 66,4+413,2% 63,048 8%
. 110,32 [92,9; 114,63] | 55,0 [51,2; 67.9] 84,9 [34,9; 96,9] 60,2 [49,9; 80,8]
HaBaHTaXXEHHS, %
1,82+0,31 0,78+0,11%* 0,78+0,35* 0,79+0,10%*
LIK®, mn/xs 1a 100 r 1,96 [1,62; 2,32] 0,73 [0,63;0,92] 0,49 [0,19; 1,17] 0,76 [0,64; 0,91]
PeaGcop6uist 98,2+0,45 98,1+0,17 95,6+1,80 98,240,20
BozH, % 98,5 [98,4; 98,8] 98,1 [97,7; 98.,4] 97,3 [88,9; 98,8] 98,4 [98,0; 98,4]
d’m“pa‘;\}“?““ 256,8+45,3 93,8+13,7** 111,4+16,6* 114,7+49,3
3apsn Na., 267,1[228,3;335,7] | 86,9 [74,2; 112,7] 108,5 [85,3; 131, 6] 71,0 [47,9;181,2]
MKMOJIB/XB Ha 100 T
AbcomrotHa peabcopOiist Na*, 255,4+45,1 92,9413, 7%* 110,7+16,5* 113,5+49,1
MKMOIIb/XB 265,4 [227,0; 334,2] 85,8 [73,2; 111,9] 107,8 [84,7; 130,1] 70,0 [46,5; 179,8]
Bigsocra peabeopGiis N, % 99,3+0,2 98,9+0,1 99,4+0,1 97,7+0,9
’ 99,4 [99,4; 99,] 98,9 [98,7; 99,2] 99,4 [99,4; 99,4] 98,6 [96,7; 99,2]
Exckpewist Na*, 162,6+14,3 117,2412,3* 89,2413,1%* 143,9+27.4
MKMO1B/100 T 3a 2 roz 178,8 [150,3; 182,8] | 110,1[97,5; 138,1] 90,9 [70,6; 104,1] 167,7 [119,8; 184,6]
Exckperis K*, 42,4454 38,144 26,5+4,9%* 39,6+7,7
MKMoub/100 T 3a 2 rog 44,1 [36,3; 48,1] 35,3 [30,4; 44.8] 242 [19,5; 30,5] 48,2 [30.4; 50,3]
Koeiuient 4,010,23 3,1020,09%* 3,54+0,14% 3,65+0,20"
Na* /K* ceui 3,98 [3,68; 4,31] 3,17 [2,96; 3,25] 3,41 [3,33; 3,70] 3,48 [3,34; 3,88]
Na' miasmu 141,342,7 121,9+1,0%%* 124,4+1,6%%* 140,3+1,8"
KPOBi, MMOJIB/1T 140,1 [135,5; 148,9] | 122,3[119,9; 123,8] 125,3[121,2; 126,6] | 141,0[139,1; 142,0]
K* mwiasmu 4,10+0,11 6,2140,11%%* 5,2740,27% %K 4,7140,20"
KPOBi, MMOJIB/1I 4,10 [3,88; 4,33] 6,25 [5,98; 6,43] 5,40 [4,95; 5,55] 4,70 [4,45; 5,10]
Kpearunin mmasmu kposi, 75,0+5,6 86,3+7,9 129,5+41,3 89,349,2
MKM/11 66,7 [65,1; 83.,4] 76,8 [73,3; 99.3] 95,1 [75,5; 131,0] 80,1 [74,7; 104,3]
Exckpellist KpeaTHHiHY, 0,015+0,002 0,008+0,001** 0,010+0,003 0,010+0,002
MkM/100 r 3a 2 ron 0,017 [0,014;0,019] | 0,008 [0,007;0,011] 0,012 [0,004;0,015] 0,009 [0,008;0,011]
Ce4oBHHH TI1a3MH KPOBI, 4,57+0,25 6,10+0,70 6,36+£0,37** 6,53+0,86*
MKM/1 4,39 [4,25; 4,64] 5,84 [4,86: 7,16] 6,56 [5,88; 7,02] 6,12 [5,69; 6,30]
EKCKpeLLisl CEIOBHHH, 0,35+0,07 0,32+0,06 0,22+0,06 0,25+0,04
MKM /100  3a 2 rox 0,38 [0,19; 0,41] 0,28 [0,24; 0,33] 0,22 [0,13; 0,32] 0,24 [0,18; 0,29]
Bixox cesi. 1/ 0,10+0,02 0,27+0,08 0,66+0,35 0,1620,08
’ 0,10 [0,09; 0,12] 0,25[0,11; 0,31] 0,21 [0,13; 1,28] 0,17 [0,07; 0,24]
Exckpernis 6ink, mr/100 3a 0,29+0,05 0,45+0,12 1,34+0,66 0,27+0,04
210 0,31 [0,26; 0,38] 0,32 [0,25; 0,49] 0,66 [0,37; 1,80] 0,25 [0,16; 0,35]

CrarucTiaHO 3Hauymli BiqMinHOCTI Moo IK: * — p<0,05, ** — p<0,01, *** —p<0,001; momo rpymu KII: # — p<0,05; ## — p<0,01;
### — p<0,001); n — KIIBKICTH TBapHH.

ncst gocToBipHO 3MenuieHuMu (p<0,05). HIK® y mypis
rpynu napaneramody Oyia 3HikeHa 1o piBas KII, 1 npu-
pict aiypesy MOsICHIOETHCSI 3MEHILIEHHIM peadcopOrii Boau
mo 95,6+£1,80%. @imprpamiiinuii 3apsx Na® He3HAuHO
36unbmryBaBcs mono KII 3a paxyHok Hesznawunoro (2,1%)
MiIBUINEHHS BMIicTy Na® B KpoBi, SIKe€ BTIM HE BHXO-
U0 32 Mexi Timonatpiemii — Bix 119 mo 130 mmons/n
(124,4+1,6 mmomb/n mporu 141,3+2,7 mmone/n B 1K,
p<0,001). AbcomoTHa Ta BimHOCHa peabcopOriss Na™ Ha
T TapaneTaMmolly Majo Bifpi3HsIacs BiJ MOKa3HUKIB
KII. IMTapamneramon ta HII3II MOXyTh BUKJIHKATHA Tilo-
HATPIEMIIO Ta CHHAPOM HEBIAMOBIMIHOI CEKpemii aHTH-
niypernynoro ropmony (AJII) [13]. T'imonarpiemiss Ha
T HapaneTaMoily MOXKE MOSCHHUTH CIIOCTEpEeXyBaHe 130-
JIbOBaHE 3MEHIIEHHs peabcopOIii Boay: MpocTariaHJiHA
CTUMYIIOIOTH cekpemnito A/Il, ToMy ImoTeHmioBaHHS HOro
edexTy HiBemoeThes 3a iHri0yBanus 1{OT, a magiHHS KOH-

nenrpanii Na" B mia3mi KpoBi TaKOX CITy>)KUTh HETaTHBHUM
3BOPOTHUM 3B’SI3KOM, 110 3MeHInye cekperiro AJIT [13].
Exckpeniss Na" Ha 11 mapaneramoily 3Ha4HO 3HIDKYBa-
nacst (Ha 45,1% momo 1K, p<0,01, Ta Ha 30,4% momxo KIT).
HupxkoBa exckpeuiss K 6yna na 37,5% wmenme Hix B IK
(p<0,05), xoua Bmict K* y mma3mi KpoBi 3amumiaBcs mij-
BUIIEHHM 10 5,27+0,27 mmons/n — Ha 28,5% monmo IK
(p<0,001), csraroun 5,8 MMOIB/T, aje 3MEHIITYBaBCs 00
nokazHuka KII wa 15,1% (p<0,001). Koedinmiear Na/K*
cedi He MaB JIOCTOBipHUX BigMmiaHocTel moxo IK i 3pocras
mozao nokazHuka KII (p<0,01), mo Bka3zye Ha 3MEHIICHHSI
CTYIEHS] MiHEPAJIOKOPTUKOIHOTO KOHTPOJIIO €IIEKTPOIIITO-
BUAIIBHOT (DYHKIIIT HUPOK.

VY rpymi yenexoxcufy 3o6epiranacs ONIrypis Ta 3MeH-
II€Ha 3/1aTHICTb O BHBEICHHS BOJHOIO HaBaHTa)KCHHS,
sawkeHHst 1IK® rta peabcopbuii Bogu no pius KII
(tabmuus 2). Sk 1 mapareramol1, IeJIEKOKCHO HEe3Ha4HO
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30uIbIIyBaB (QineTpariiiinuii 3apsag Na' wa 22,3%. Boa-
Houac BifIHOCHA peabcopOuisi Na* HeoOCTOBIPHO 3MEHIILY-
Banacst Ha 1,6%. Exckpeuist Na* ta K*, xoedimienr Na*/
K" ceui 30inpuryBanucs maiixe no piBas IK. enexoken6
BiJIpi3HABCS BiJI TapaneTaMolly 3a BIIMBOM Ha EJICKTPOJIT-
HUH CKJIaJ] KpOBi: MONpH 301IbIICHHS HaTpilype3y, CelleK-
tuBHMH iHTI0iTOp LIOT'-2 NOBHICTIO yCyBaB TiNOHATPIEMIFO
(140,3+1,8 mmomw/n, komuBaHHsA Bix 134 10 145 MMoms/mn)
Ta MaibKe IOBHICTIO — rinepkamiemito (4,7140,20 Mmmons/m,
p<0,05 momo IK, xommBanusa Bix 3,9 mo 5,3 mMmonp/m —
y Mexax (i310J0Ti9HO HOPMH).

3aciayroBye Ha yBary npoteinypis. Y epyni KII ciocre-
piranacsi TeHJCHLIsI 0 MiABUIIECHHS KOHLEHTpauii Oiika
y ceui B 2,7 pa3a Ta iforo HUpKOBOi ekckpeuii B 1,6 pa3a
mono nokaszHukiB IK (tadbmuns 2). [TomipHa npoteinypis
npuTaMaHHa W JroAMHI 3a TeruioBoro moky [14]. Ha T
napayemamosny TpOTEiHypis Oyna BHPa3HILIOW: BMICT
6inka y cedi 3pic y 6,6 pa3a, ekckpemnis O0ika — B 4,6 pasa,
0 BKasye Ha HeppoTokcHuHIcTh. L{i BiaMiHHOCTI HE OyIu
3HAYYIIUMH y 3B’A3KY 31 3HAYHOIO JUCHEpCiero (B OKpe-
MHUX IIypiB eKCKpemis Oinmka csrana 3 mr/100 T 3a 2 rox).
VY rpyni yenekoxcudy niporeinypis Oyna Ha pisHi [K.

BioxiMiuni mMapkepu ypakeHHS HUpPOK. Y wuyypis
epynu KII crnocrepirajd TCHICHIIO IO TilEpa3oTeMii:
piBeHb KpeaTHHiHy IUIa3MU KpoBi 30inbmmBes Ha 15,1%
mono IK, ceuoBunu — Ha 33,5%. Asie HUPKOBA €KCKpELis
kpeatuHiny B rpyni KII 3menmryBanmacs Busiui (p<0,01),
o mosicHoeThest 3MeHIeHHsiM 1IIK®D. ¥V rpyni napaye-
mamony ceperHsi KOHICHTpAIlisl KpeaTHHIHY B IJ1a3Mi cTa-
HoBmia 129,5+41,3 Mxmonw/n. IligBUIEHHS MOKa3HUKA
31 3HAYHOIO AWCIEPCIEI0 TOSCHIOETHCS TilepKpeaTnHiHe-
Mi€ro y 1Box mrypiB (143 mxmons/n Ta 310 MKMOIB/1T), IO
€ MapKepoM PO3BUTKY TOCTPOI HHUPKOBOI HEMOCTATHOCTI
Ta BKazye Ha HE(QPOTOKCHUHICTHh mapareramony 3a ['TT.
e miaTBepIKy€e HaBENEHI BHUINE Pe3yIbTaTd IpO aHypilo
B OMHI€l TBapWHH, IO OTpuMaya mapameramon 3a I'TT.
3naTHicTh 1BOTO 3200y BUKJIMKATH TOCTPE MOIIKOKESHHS
HUPOK BifioMa [15]. V pewtu TBapuH 11i€i rpynu KpeaTuHiH
KpOBi He BUXONIUB 3a Mexi (izionoriunoi Hopmu. Exckpe-
LSl KpeaTuHiHy TeHAeHIiHHo (B 1,5 pa3a) 3mMeHIIyBaiacs
moyno IK. Ha 1 yenexoxcudy cepenne 3HaueHHsS Kpea-
TUHIHeMI{ Maiike He BinpisHsinocs Bin takoi B IK ta KII
(MakcuManbHe 3Ha4YeHHs 122 MMOIB/I), a HAPKOBA €KC-
Kpelisi KpeaTuHiHy TeHIEHIiHHO B 1,5 pa3a mocTtymanacs
moka3HnkoBi IK. KoHIleHTpariist ceqoBrHA B I1a3Mi KPOBi

mypiB rpymu KII csrana 9,18 MMob/1 Ta y cepeHbOMY
TEHICHIIITHO 301biryBanacs Ha 33,5% mono IK, xe 3a3Ha-
YEeHWI IOKAa3HWK He nepeBuinyBaB 6,12 mmons/n. [lix
BIUIMBOM HapaneTaMoily piBeHb CEYOBWMHHM IIIa3MH JIOCTO-
BipHO 30iib01yBaBcs Ha 39,2% mozo IK (p<0,01), csratoun
11,33 mmonb/n1. Y rpymi 1esieKoKcuOy cepetHe 301IbIIeHHS
cranoBmio 42,9% mono nokaszauka IK (p<0,01) 3 maxcu-
MaJbHUM 3HadeHHsAM 7,62 mMmonb/n. HupkoBa ekckpertis
CEYOBHMHH Ha TIIi 000X 3aco0iB TCHACHIINHO 3MEHIITyBa-
nacst Ha 28—37% nporu IK.

I'ematokpuT Ta 00’€M NO3aAKJITUHHOI piAUHU.
B inmakmuux wiypie rematoxpur craHoBuB 38,7+1,6%
(tabmuus 3). Ilpore nicast ['TT y epyni KII BiH 3Ha4HO
migBuigyBascs (49,5+1,5%, p<0,001) mo Bkasye Ha Jeri-
JipaTaliiio Ta riroBoJeMilo, IPUTaMaHHy [IbOMY HaTOJIOTI4-
HoMmy ctany [11]. Ilapayemamon cipusiB 3HI>KEHHIO reMa-
Tokputy 10 42,7+0,7% (p<0,001 momo KII), mo cimuuts
PO 3MEHIICHHS TilOBOJIEMI], OfIHAK IIE€H MMOKAa3HUK 3aJu-
maBcs BummM, HiK y IK (p<0,05). [loniOHuit pesymsrar
(42,840,8%) criocrepirascst B TPy yeieKoKcuoy.

0O0’eM po3MoAiTy TioWiaHATY KaJif0 € MapKepOM Killb-
kocTi mo3axuituHHOI pigwau [10]. ¥V epyni IK BiH Bigmo-
Bimac (¢isionoriunid Hopmi wmypis. ¥ epyni KII cepen-
Hi TIOKa3HUK TEHIEHIIHHO 3MeHmuBcsA Ha 4,4% (xoua
B OJJHOTO I1ypa cTanoBuB juire 19,5 mi/100 1, mo BKasye
Ha MO3aKIIITHHHY AETiparaliio), oTke, 3 OISy Ha reMa-
TOKPHUT BMICT BOAM NEPEBAKHO 3HU3UBCS Y BHYTPIIIHBO-
cynuHHOMY cextopi. Ha i napauemamony 06’em po3rmo-
JIUTy TioIliaHaTy Kallito OyB TeHAeHIiitHO Ha 1,1%, a Ha TIi
uenexokcudy — Ha 8,4% umie, Hik B IK, mo Bigmosigae
MEHIIIOMY CTYTICHIO TillepTepMii Ta CBITYUTH MPO BiACYT-
HICTh 3MEHIICHHS BMICTY BOIM B MDKKIITHHHOMY IIPO-
CTODI.

VYV mincymky cmin BigzHaguth, mo 3a ['TT y orypis
BUHHUKAaE BHpa3Ha TilepTepMis 3 MOPYIICHHSM (YHKITIO-
HYBaHHS HIPOK Ta BOTHO-COJILOBOTO 00MiHy. Ile imemiune
YpaXeHHST HUPOK 13 TOHAJ JBOPAa30BUM 3MEHILECHHSIM
IIK®, onirypi€ero Ta NOPYLIEHHSM 3/1aTHOCTI BUBOAUTH
BOJIHE HABaHTAXXEHHs. 32 BUCOKUX TEMIIEpaTyp AOBKLLISA
BUHUKAE JIETipaTallis Ta TinoBoieMis (y HAIIOMY JOCIi-
JUKEHHI 3MEHIITyBaBCsl HacaMmepe] 00’eM BHYTPIIIHbOCY-
JIMHHOI piIVHM, Ha IO BKa3y€e 30UIBIIEHHS TeMaTOKpUTY),
a TaKO)K BTOPHHHE 3HIDKEHHS! HUPKOBOI epdy3ii y 3B 53Ky
3 BIATOKOM KpPOBI BiJl BHYTPIIIHIX OpTaHiB 110 mKipH [16].
Le akTHuBYy€ HeliporymopanbHi MexaHi3mu, 30kpemMa PAAC

Tabmmis 3

BnuiuB nenexokcu0y Ta mapaneraMosy Ha reMaTOKPHUT Ta 06’ €M MO3aKJIITUHHOL PilMHU B 1IYpiB i3 rocTpoio
TEII0BoI0 TpaBMolo, M+m; Me [Q25; Q75]; n=6

I'pyna TBapun I'emartokpur, % 06%em HOSaKJIll'Z‘;I‘]I:il:(()))l’ ﬂ;i?ll:)l/(l) (r3a TiomaHaToM
[HTaKTHHI KOHTPOJIB 38,7£1,6 29,6+3,0
38,5 [36,3; 41,5] 28,0 [25,0; 34,9]
KonTpomnsaa matomnoris 49,5+1,5% %% 28,3438
48,0 [47,3; 51,0] 29,0 [21,7; 34,9]
[Mapaneramon, 125 Mr/kr 42,70,7+% 29,9+3,3
’ 42,5[41,3; 43,8] 30,8 [29,3; 33,4]
42,8+0,8" 32,1+1,8
[enexoxcn6, 8,4 mr/xr 42,8 [42,1; 43,8] 32,1[29.8; 35,1]

CraTHCTHYHO 3HaYyHli BigMiHHOCTI mogo rpymu IK: * — p<0,05; *** — p<0,001; mono rpynu KIT: # — p<0,01; n — xinbKicTh

TBapHH.
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ta cekperito AJ/Il, 110 THMYACOBO MiATPUMYIOTh BOIHO-
SJIEKTPONITHUN OallaHc, ajie BOAHOYAC MOCHIIIOIOTH Ba30-
KOHCTPHKIIIO, 1IIEMII0 Ta YIIKOIPKEHHS! HUPKOBUX CTPYK-
Typ. [ligBUIYETHCS MPOMYKILis MPO3anajibHUX IIUTOKIHIB,
[0 YIIKOJDKYIOTh €HAOTENIH KIYOOYKiB Ta KaHAIBIICBHA
emiTelnii, iHIMIIOITh anmonTo3 i HEKPO3 KIITHH IPOKCH-
MaJBHUX KaHaIbIiB, 3HIKYI0UN LIIK® Ta peadcopOmiitay
3matHicTh [17]. CrnocrepeskyBaHe 3MEHIICHHS CKCKpEIii
KpeaTuHiHy BeZle 10 HOoro 3aTpUMKH — PEeTeHIIHHOI a30Te-
Mii. Sk yke 3a3HaueH0, ocobmmBicTs Moneni [ TT y mrypiB —
rinonarpiemisi, HeturoBa st ['TT mroguan [11]. MoxHa
MIPUILYCTUTH, 1110 BOHA 3yMOBJICHA 3HAUHOIO EKCTPApPEHAIIb-
Hoto Brpartoio Na'. He BuKkioueHa i TpaHcMiHepali3aiis
i3 3aTpuMKor0 10HIB Na* BcepequHi KIIITHH, 110 MOTpedye
OKpEMOTO JIOCIiKeHH. ['ilmoHaTpieMisi BUKIIMKAe HEBPO-
JIOT14YHI MOPYIIEHHS 3 MPUTHIYEHHSIM PYXOBOi aKTHBHOCTI.
[loennanns rinoHarpiemii 3 TiNepKalieEMil0 3YMOBIIOE
PH3HK TSDKKUX apUTMil Ta 3ynuHKY cepi [ 18].

Jpa inriditopu LOI" pi3HOi ceneKTHBHOCTI — mapare-
TaMOJl Ta IEIEKOKCHO — e(peKTHBHO 3MEHIIYIOTh Tirep-
tepmito Ha Mozxeni ['TT. BoHn He ycyBaroTh 3MEHIIICHHS
IK®, ane HEOOHAKOBO BIUIMBAIOTH HA (DYHKIIIFO HUPOK Ta
BOJHO-CONTbOBHN 0OMiH. [lapareramon, xoda mMae mMeMO-
paHOCTa0ITi3yBalbHI Ta AHTHOKCHIAHTHI BJIACTHBOCTI
[19], 3a I'TT BuknuKae B OKpEMHX LIYPiB TOCTPY HUPKOBY
HEIOCTATHICTh 3 OJNICYPI€I0 Ta 3HAYHOI a30TEMI€r0, HE
yCyBa€ TIMOHATPIEMIIO Ta TiNEpKalieMiro, TIOCHIIOE MPO-
Teinypiro. L{enekokcnd kopurye HeOe3neyHi eIeKTPOIITHI
MOPYILICHHSI — TIMOHATPiEMII0 Ta TilepKalieMilo, HOpMa-
mizye Na'/K* xoedimieHT ceui, mocmadiro0un MiHepao-
KOPTHKOIIHH KOHTPONb BUALIBHOI (yHKIii HEpoK. Moro
3aXMCHHUH BIUTMB MOXKE I'DyHTYBATHCS Ha 3MEHIICHHI 3ara-
JICHHS — B@KJIMBOTO MEXaHI3My YIIKO/DKEHHS HHUPOK 3a
I'TT. Sk mapameramon, Tak i menekokcu6 3a I'TT 3men-
IIYIOTh CTYIiHb TeMOKOHIEeHTpawii. [IpoTe BoHM He nuire
HE YCyBalOTh, a i JIeno 301IbIIYIOTh MiIBUIEHHS BMICTY
CEYOBUHHU B KPOBI, IPHYHMHA YOTO MOTPeOy€E 3’ICyBaHHS.

OxpiMm 3aaTHOCTI 1O e(EeKTHBHOI TEPMONPOTEKIii 3a
I'TT, ocranHiM YacoM BHSBJISIFOTHCS 1HIII HOBI rpaHi dap-
MaKOJIOTIYHHX BJIACTUBOCTEH IIeJICKOKCHOy. 30Kpema, 3a
Heoa 1 IOBaHTHOI MoJTiXiMioTeparii BTOpHHHO-HAOPSKOBOTO
paky rpyaHoi 3ano3u nei inridirop L{OI-2 craructHaHO
3HAUYIIE MOJIIIIY€E PErpecito MEPBUHHOI Iy XJIMHH Ta 30HH
HaOpsKy, MiABHIIY€E 3arajbHy Ta Oe3pelUINBHY BIKHBa-

SAPMAKOJIOI'IA I <$APMAIIIA

HICTh MAaI[IEHTOK, L0 KOPEJIOE 3 MPOTH3aNaJbHUMH BIIac-
tuBocTsiMU [20]. OTxe, BiOMI 1€ Jajneko He Bci (apma-
KOTEPaneBTUYHI MOKIIMBOCTI IIBOTO, 3/1aBanocs 0, moope
BuB4eHoro HII3II.

Pesynmeratn 1BOro JIOCHIJDKEHHS EKCHEPHUMEHTAJIbHO
OOIPYHTOBYIOTH JIOLIJIBHICTD 3aCTOCYBAHHS LIEJIEKOKCHOY
(ane He mapaneramolny) sk tepmornporekropa 3a ['TT 3a
KputepisMu epeKTUBHOCTI Ta Oe3MeKH 3 TMO3HUIlii PeHab-
HUX (YHKIIH Ta BOXHO-COIHOBOTO OOMiHY. Xod4a Tpak-
tuaao Bci HII3IT moxyTte Oytm HedpoTokcmunumu [8],
HETaTMBHOTO BIUIMBY IEJIEKOKCHOYy Ha (YHKIIOHAIHHHUN
crad HUpoK 3a MozaenbHOi I'TT He BusBneno. [lapanera-
Mo 3a I'TT He ycyBae eneKTpOoIIiTHI MOPYILEHHS Ta MOXKE
MOCHJIIOBATH TIOIIKO/DKEHHS HUPOK, BUKIIMKAIOYH aHYPIio
Ta BUCOKY a30TE€MIl0, TOMYy HOTO 3aCTOCYBaHHSI HE MOXKHA
BBA)KaTH JIOLIIEHHUM.

BucHoBku

1. Toctpa TemoBa TpaBMa B IYpiB Belle 10 BUPA3HOL
rimeprepMii Ta CyNpOBOIKYETBCS TSDKKHM MOPYIICHHAM
(DYHKIIOHAJTFHOTO CTaHy HUPOK Ta BOIHO-EIEKTPOIITHOTO
OamaHcy. Bunnkae omirypis, 3Ha4HE 3HIKCHHS IIBHIKOCTI
KITy0O4KoBOi (iNBTpalii, TiOHATpPieMIis, TinmepKaJieMis,
TeMOKOHIICHTpAIlisl 0e3 3HAYHOr0 3MCHIICHHS KiJIbKOCTI
MO3AKJIITHHHOT PITHHH.

2. Ilapameramon (125 mr/kr) ta nenexkokcud (8,4 mr/
KI') 3a TOCTpOi TEIUIOBOI TpaBMH €(EeKTHBHO MPOTHII-
I0Th TineprepMmii, 3SMEHIIYIOTh T€MOKOHIIEHTPaIlil0, TIPOTe
MO-pi3HOMY BIUIMBAKOTh Ha (DYHKLIOHATBHUIA CTaH HUPOK
Ta BOJHO-COJILOBOTO OOMIHY.

3. TlapameraMon BUKIHKAE B OKPEMHX LIypiB rocTpy
HHUPKOBY HEIOCTATHICTH 3 OJIIYpi€l0 Ta 3HAYHOK a30Te-
MIi€I0, HE YCYBa€ TIIOHATPIEMIIO Ta TiepKaNieEMII0, CIIPHSE
MTOCHJICHHIO TIPOTEiHypii.

4. llenmexokcuO 3a rocTpoi TEMIOBOI TPAaBMH YCYBae
TIIOHATPIEMIO Ta TIIEPKATIEMII0, 3MEHIIY€E MiHEPaIOKOP-
TUKOIIHUI KOHTPOJIb BUALILHOT (DYHKIT HUPOK, HE BHSIB-
JISI€ TOMATKOBUX HE(PPOTOKCHUYHMX BIACTUBOCTEH.

5. Pesynbratd eKkcHepHMEHTaJIbHO OOIPYHTOBYIOTH
JIOLITBHICTh 3aCTOCYBAaHHS IIEJICKOKCHOY, ajie He maparie-
TaMOoJTy SIK TEPMOIIPOTEKTOpa 3a TOCTPOI TEIIOBOI TPaBMHU
3a KpUTEpisIMU e(heKTHBHOTO 3MEHIICHHS TirmeprepMii Ta
HOpMaJIi3alii MOpyIIeHb ENEKTPOIITHOTO CKIIaTy KpPOBi Oe3
JIONIAaTKOBOTO MOPYLICHHS (PYyHKIIOHAIBHOTO CTaHy HUPOK.
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JAJIsA ABTOPIB
«OJIECBKU MEJIUYHHUH KYPHAJ»

Binomocti npo Buganus

«Onecpkuii MEOUYHUI JKypHam» OylIo 3aCHOBaHO
B 1926 pormi. 3a kinbka pokiB BiH Ha0yB HEaOMIKOTO aBTO-
PHUTETY cepel HayKOBIIB. Y HbOMY JIpyKyBaJll CBOI Iparl
BYeHi, yni iMeHa OyJM BCECBITHBO BiJJOMI BXE TOTO 4acy
a0o sKi 3100ynu BU3HAHHs B MaiiOyTHROMY. Ta 3romom, Ha
nouatky 1930-x pokiB, BUAAHHS XXypHauly OyJ0 IpHIIHU-
HeHo. [Tonosienuii y 1997 poui, BiH 3a KOPOTKHH Yac BiJl-
HOBHB CBIil aBTOPUTET 1 MOCIB YUJIbHE MICIIE Cepell HayKo-
BHMX BHUJIaHb KpaiHU.

3aCHOBHHUKOM i1 BUaBLeM «OAeChbKOTO METUIHOTO KYP-
Hary» € OnecbKuil HalliOHATBHAN MEINYHUN YHIBEPCHUTET.

lonoBHIM pemakToOpoM i3 YaciB BiAHOBIICHHS BHIIYCKY
xKypHaiy € akagemik HAMH Vkpainu, naypear [lepxaBHoi
mpemii Ykpainu B. M. 3anopoxan. J{o cxiany pemakiiitHoi
KOJIETii Ta pelaKmiiHOl pagW BXOIATH BiIOMI BITYH3HSHI
i 3apyOiXHI BUCHI.

«Opecpkuil MeIUYHUN IKypHal» BKJIIOUEHHUH 110
[epenixy HaykoBuX (axoBHX BHIaHb YKpaiHM B Kare-
ropii «A» (ramy3b — MeAMYHI HayKH, CHEIiaJbHOCTI —
221 «Cromaroioristy, 222 «Menuiuaay, 226 «dapma-
uisi, npomucioBa ¢apmanis», 228 «Ileniarpis» (Hakaz
MinicTepcTBa ocBiTm 1 Hayku Ykpaimm Ne 1721 Big
10.12.2024, pomatox 6; JAOCTYm 3a MOCHJIAHHSAM
https://mon.gov.ua/static-objects/mon/uploads/
public/675/c49/0fe/675¢490fea3a6035511617.pdf)

[Mopoky B XypHami IOpyKyeTbcs ONMU3BKO NEB’SHOCTA
cTarei 1 moBiOMIIEHD. BiH HAAXOAUTE 10 HAWBIIOMIIINX
0i0mioTek KpaiHW, BEIMKUX HAYKOBUX LEHTPIB, NECATKIB
HABYANIBHUX 3aK/1a/1iB. FIoro mosBYy riiHo OL[iHEHO 3a MeX-
amu Haioi Kpainu — BiH 3aHeceHuit 1o Index Copernicus,
Ulrich’s Periodicals Directory, BASE-Search, Google
Axanemii, «HaykxoBoi mnepionuku VYkpainum», Scopus
Content Selection and Advisory Board (CSAB) po3ris-
HyJa 3as1BKY )KypHany «O1ecbKOoro MeIMYHOTO Ky PHAITY»
Ta cxBaymia ii st pedepyBaHHS B HAyKOMETpUUHIN 6a3i
Scopus 25.10.2023 p.

VYV cepmHi 2022 poxy HaykoBe BHmaHHA «OmechKuit
MEIUIHAN KYPHAID) OTPUMAIIO TPUMICSIYHY CTUTICHIIIO BiJT
npoekty «Iligrpumka ykpaiacekuM penkonerisim» (SUES —
Support to Ukrainian Editorial Staff). SUES e ininiaruoto
€BPOIICHCHKNX YCTaHOB Ta OpraHizamiid, MeTa SIKUX I10JIs-
rae B MATPUMIII HAyKOBOI CIIJIBHOTH YKpaiHu.

PosmnoBcromkyeThest 3a mepearuiaroro. [lepearmarutu
JKYpHaJI MOXHa B OyAb-SIKOMY II€PEAIUIATHOMY ITyHKTI.
[Mepennnaruuii ingexc — 48717.

XypHan BUXOAUTH LIiCTh pa3iB Ha PiK.
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MPABWJIA IIJITOTOBKU CTATEM 10 «OJIECBKOI'O MEJJUYHOTI' O KYPHAJIY»

1. B «OnecbkoMy MEIUYHOMY KypHaJI» ITyONIKyIOTHCS
TEOPETHYHI ¥ OIII/IOBI CTATTi, SIKi BiMOOpA’KarOTh BAXKITHBI
JOCSTHEHHSI HAayKH, IMICYMKH 3aBEpLICHHX OPUTiHAIBHHX
KINHIYHAX Ta EKCIePHUMEHTAIBGHUX JOCTIKEHb, OCHOBHI
Ppe3yiBTaTy JUCEepTAifHIX POOIT i3 MEIUIIMHMN, CTOMATOJIOT1
Ta (hapMmarlii, a TaKOX MaTepiay MEMOPIAJILHOTO XapaKTepy.

2. Jlo po3misimy MpUAMArOThCs MPOOJICMHI Ta OpHTi-
HaJIbHI CTATTI 3araIbHUM 00CSIroM 7—15 CTOPIHOK, OTVISIIH —
10 12-20 cTopiHOK.

3. He npuiimMaroTbest cTarTi, ki BxKe OyJIM HaJpyKOBaHi
B IHIIUX BUJIAHHSIX 200 3apOIIOHOBAHI 10 MyOJiKallii Kijb-
KOM BHJAaHHSIM BOJHOYAC, a TAKOX POOOTH, SIKi 332 CBOEIO
CYTHICTIO € TIepepOoOKOr0 OIMyONIiKOBAaHMX paHIIIe cTarei
1 He MICTATH HOBOTO HAyKOBOTO MaTepiasry abo HOBOTO
HAayKOBOTO OCMHMCIICHHSI BXKE BiZIOMOT0 MaTepiay.

4. Y xypHali APYKYIOThCS:

a) pe3yJabTaTH OPUTIHANBHUX AOCITIKEHb Y IPiOPUTET-
HHX HalpsMax PO3BUTKY MEIMYHHX, CTOMATOJOTIYHHX Ta
(hapMaIieBTHYHNX HAYK;

0) pobotu 3 QyHIaMEHTaIbHUX Ta NPUKIAJHUX IPO-
OmeM i3 TakuX chemiaabHOCTeH: 221 — cToMAaTooris,
222 — meauuuHa, 226 — dapmariis, npomMucioBa dapmaris,
228 — nexiarpis:

— IreHEeTHKa Ta NPUKIJIAIHI aCIIEKTH MEMYHOT TeHETHKHY;

—Oio¢isnuni  Ta  MopdoyHKIIOHANBHI  Xapak-
TEPUCTHUKH KIITHH OpPTaHi3My IPH Pi3HUX BHIAX MMATOJIOTi;

— po0oTH 3 HOBITHIX KIITHHHUX TEXHOJIOTIH;
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— HOBITHI pO3pOOKHM B Taiy3i 3arajJbHOI i KIHIYHOT
(hapmakosorii Ta apmarii;

— JOCSITHEHHS B raily3i BUBUCHHS €TIONIOTiT, TaTOreHe3y
Ta JIarHOCTHKU CY4aCHUX 3aXBOPIOBAHb;

— mpo(iTaKTHKa 3aXBOPIOBaHb, IICIUICHHS, 3armodi-
raHHs 0COONMBO HEOE3MEUHNM 3aXBOPIOBAHHSIM;

B) EKCIICPUMEHTAJIbHI JOCTIHKEHHS, OISO, KITiHIYHI
BUIAJIKH, HOBI METO/IY TA TEXHOJIOTI] 3 Cy4aCHUX aKTyaJbHHUX
npo0JIeM CTOMATOJIOT i, MEAMLIMHY, TieAiaTpii Ta Gpapmarii;

r) iHdopmaris, XpoHika, roBinei, marepiaau 3 icropii
HayKH Ta MeJULMHHM, apMalii, croMaToorii, pereHsii.

5. CrarTst HaJCUJIA€ThCS 10 pelakiii B €JIeKTPOHHOMY
BapiaHTi 31 CKaHOM IEpIIOi CTOPIHKM 3 MiANMCAaMH BCiX
aBropiB. CBOiIMHM IignucamMH aBTOPH TapaHTYIOTh, IO
CTATTIO HAIMCAHO 3 JOTPHUMAHHSIM MPaBWI IiATOTOBKH
crateil 10 «OmechbKOro MEAUYHOIO >KYpHAIy», eKCIepH-
MEHTabHI Ta KIiHIYHI TOCHiIKeHHS Oyl BUKOHAHI Bij-
MOBITHO A0 MI>KHAPOJHUX €THUYHUX HOPM HAyKOBHUX JOCIHi-
JDKEeHb, a TAKOK HAJAIOTh PEHAKIIil MpaBo Ha MyOIIiKaIliio
CTaTTi B JKypHAaJ, PO3MIIICHHS 11 Ta MarepiajiB m0a0 Hel
Ha CaifTi )KypHaJy 1 B IHIIKMX JpKepeax.

6. Crarta cynpoBomKyeTbesi ckaHoM (1) Hampas-
JIEHHS [0 penakuii, 3aBi30BaHUM IiINMCOM KepiBHHKA
Ta TICYATKOK YCTAHOBH, JI¢ BUKOHAHO po0oTy, (2) Bimomoc-
TSIMH TIPO aBTOPIB (3 JEKJIApyBaHHAM YJacTi KOXKHOTO aBTOpa
3 JeTaiialli€ro BKIamay y MiIroToBIi cTarTi), (3) mexmapa-
II€0 IONI0 OPHUTIHANBEHOCTI TEKCTY HAYKOBOI CTAaTTi, a Uit
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BITUM3HSHUX aBTOPIB TaKOX (4) eKCHIEPTHUM BHCHOBKOM, 11O
JIO3BOJISIE BIIKPUTY TyOITIKAIiFO.

7. SIKmo y cTarTi BUKOPUCTaHO Marepiaiy, sKi € IHTeIeK-
TYaJILHOIO BIIACHICTIO KIJIKOX OpraHi3alliii i paHiiie He myooi-
KyBaJIHICsI, aBTOP MAa€ OIEpKaTH JO3BUT Ha X MyONiKariro Bif
KOXKHOI 13 IMX OpraHizawiii i Hajicnary Horo pa3oM 3i CTarTero.

8. Tekct npyKyeThcs dYepe3 IMIBTOpa iHTEpBAIy Ha
CTaHAapPTHOMY MAIIMHOIMCHOMY apKylli (IIMpHHA MOJiB:
JBOTO, BEPXHBHOIO Ta HIXKHBOIO — IO 2 CM, IIPAaBOTO —
1 cm) mpudrom Arial (Arial Cyr) abo Times (Times Cyr)
po3mipoM 14 myskTiB. CTOpiHKa TEKCTY TIOBUHHA MiCTHUTH
He Oinbire 30 psaKiB.

9. MoBa crareif — aHIIilichbKa Ta yKpaiHChKa (IlepeBara
BiJIIA€THCSI aHINIOMOBHHM POOOTaM).

10. Marepian crarti Mae OyTH BUKIAJCHUN 33 TaKOIO
CXEMOIO:

a) inmekc YJIK — 371iBa, BiAMMOBITHO O KITFOYOBHX CIIIB;

0) iHimiamm Ta Tpi3BUIIe aBropa  (aBTOpIB),
ORCID ID xoxHoOTO aBTOpa;

B) Ha3Ba CTarTi;

T) IIOBHA Ha3Ba YCTAHOBH (YCTaHOB), JIc BUKOHAHO POOOTY,
MicTo, KpaiHa. SIKIIO aBTOpPIB KiJibKa i BOHU NPALIOIOTh
Y pi3HHX YCTaHOBAX, ToZi He0OXiqHO apabCchKUMU udpaMu
MO3HAYUTH LU(PPOBUI HAIPAIKOBHI 3HAK, IO BiJIOBIIAE
YCTaHOBI, [Ie TIPAIIO€ KOKHUH 3 aBTOPiB; a Ha3Ba yCTaHOBH
Mae OyTH BKa3aHa 3 BIIMOBITHHUM HU(POBUM IO3HAYCH-
HSM, €JIEKTPOHHa anpeca (aapecu), HOMep TenedoHy;

J) JBa pe3loMe: YKpPAlHCHKOI0 MOBOIO 00CSATOM JI0
800 mpyxoBanmx mitep (0,45 CTOpiHKH) Ta aHIIIHCHKOIO
o6csrom 1o 1800 npyxoBanux Jitep (1 cropinka). Pesrome
YKpalHCHKOI0 MOBOIO Ma€ CKJIAJIATHCS 32 TAKOK CXEMOIO:
ingexc YJIK, iHimianu Ta npi3Buiie aBTopa (aBTOpiB), Ha3Ba
CTAaTTi, TEKCT pe3ioMe, KITF0UOBi CII0Ba (He OLIbIe I’ sITh);

¢) MOCTaHOBKa MPOOJIEMH B 3arajbHOMY BUIIAII Ta ii
3B’SI30K i3 BaXJIMBUMU HAyKOBHMH Ta MPAKTUYHHMH 3aB-
JIAHHSIMU;

) GOPMYITIOBaHHS METH CTaTTi (IIOCTAaHOBKA 3aB/IaHHSA);

3) Marepiajii i METOJM JTOCIIJHKEHHS 3 ONHCaMH METO-
IiB DOCIIKEHHS, KUTBKOCTI Ta PO3IOALTY 00’ €KTIB AOCIHi-
JoKeHHs1. Mae OyTH 3a3Ha4eHO JOTPUMaHHS HPUHIUIIIB
ETmunoro kogexcy BeecBiTHROT MeanuHOi1 acomiartii (I'exs-
CIHCBKa JICKJIapallisl) o0 JAOCHTIDKEHb, 0 IKHX JOIy4a-
10Tk Tonelt, abo mpuHIUIiB JupexTrBu €BpONeHchKOTO
Coro3y 2010/10/63 EU miono ekcriepiMEHTIB Ha TBapUHAX;

1) BHUKJIAZ OCHOBHOTO Marepiaiy JOCHiKEHHS 3 TOB-
HUM OOTPYHTYBaHHSM OTPUMaHUX HAyKOBHX Pe3YJIbTaTiB;

K) BUCHOBKH 3 JOCIIKCHHS 1 MEPCHEKTHBH MOHAIb-
LIMX PO3POOOK Y IIbOMY HAIPsIMi;

J) JiTepaTypHi MOCWIAHHS B MOPSAKY iX HHATYBaHHSI
a0o 3a andasitom.

11. Pe3toMe aHIIICHKOI0O MOBOIO Ma€ KOPOTKO IMOBTO-
PIOBATH CTPYKTYPY CTaTTi, BKIIFOYHO 31 BCTYIIOM, METOIO Ta
3aBIAHHAMH, METOIAMH, PE3yJIbTaTaMH, BUCHOBKAaMH, i Mic-
TUTH KJTFOYOBI CJI0Ba. [HIIiau Ta Mpi3BuIle aBTopa (aBTO-
piB) TIOMAIOTECS Y TpaHCIiTepalii, Ha3Ba CTaTTi — y mepe-
KJIa]1i aHIMIHCHKOI0 MOBOO. KITi04OBi ci10Ba # iHIII TEpMiHU
CTaTTi MArOTh BiATIOBIATH 3araIbHONIPUHHITAM MEAUNIHAM
TepMiHaM, HaBeJIEHUM Y CIIOBHMKax. He cimin Bukopucro-
BYBATH CJICHT 1 CKOPOYCHHS, SKi HE € 3aTaJIbHOB)KUBAaHUMH.

12. Ximiuni Ta MaTeMaTW4Hi (OPMYJIH BIPYKOBYIOThH
a6o BmuCyioTh. CTpyKTypHI (hOopMyIH OQOPMIISIOTH SIK
pUcyHKH. Y hopMyliax po3MidarOTh: Mai Ta BEJIHKI JTITEPH
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(BeNMKi MO3HAYAIOTh JIBOMA PHCKaMHU 3HU3Y, Majl — JBOMa
pUCKaMU 3BepXy MPOCTUM OJIBIIEM); JATHHCHKI JIiTEpU
MiAKPECITIOI0Th CHHIM OJIiBIIEM; TPEIbKi — 00BOAATE YEpPBO-
HUM OJIiBIIEM; TiAPSANKOBI Ta HAAPSIAKOBI HU(PH Ta JIiTSpU
MIO3HAYAIOTh JIYTOI0 IPOCTUM OJIiBIIEM.

13. ¥V crartsax ciij BUKOPHCTOBYBaTH MiKHapOaHY
cuctemy onuHuis CI.

14. PuCyHKH 1 MIANHCH 0 HUX BHKOHYIOTH OKPEMO.
Ha 3BopoTHOMY 060I1i KO)KHOTO PHCYHKA IMTPOCTHUM OJiBIIEM
CIIiJT yKa3aTH HOTO0 HOMEp 1 Ha3By CTaTTi, a B pa3i HEOOXi-
HOCTI ITO3HAYUTH BEPX 1 HU3.

15. Tabmuui cnig OpyKyBaTH Ha OKPEMHX CTOPiH-
KaxX, BOHM NOBHMHHI MaTH HyMepalilo Ta Ha3By. Ha nosmsix
PYKOIIHCY HEOOXiJHO BKa3aTH MiCIle PO3MIIIEHHS PUCYH-
KiB 1 Tabmuie. [HopMmaris, HaBeneHa B TaOMHIAX i Ha
pHCYHKaX, HE IOBHHHA JTyOIJIIOBaTHCH.

16. Crnmcox JniTepaTypHUX JDKEpel IOBHHEH MICTHTH
HepetiK mpatp 3a ocTaHHi 10 poKiB i JIuIe B OKPEMHX BUIIA/I-
Kax — Oumpll panHi myOmikauii. B opuriHambHuX poborax
IUTYIOTH He Oibie 20 mxepen, B orsiaax — 1o 60. Ha koxHy
poboTy y COHCKY JiiTepaTrypy Mae OyTH TOCHIAHHA B TEK-
cTi pyxommcy. Jliteparypa y CIMCKY PO3MIIIY€EThCS 3TiITHO
3 TIOPSIIKOM TIOCHJIaHb Ha Hel B TEKCTi CTarTi, SKi ITOIAI0Th
Y KBaJIpaTHUX JyXKaX, a00 3a andasiToM. SIKII0 HABOAATHCSA
POOOTH JIMIIIE OIHOTO aBTOpA, BOHKU PO3MIIIYIOTHCS 33 XPO-
HOJIOTTYHHUM TIOPAAKOM. Jl0 CIIHCKY JIITepaTypHUX JKepell He
CITi/T BKITFOYATH pOOOTH, SIKi IIIe He HAIPyKOBaHi.

17. Crmcok miteparypd O(QOPMITIOETHCS JIATHHUIICIO 32
HIDKYCHABEJICHNMHU CXeMaMH aHIIIIHCHKOI0 MOBOIO 200 TpaH-
ciitepoBani. OopmittoBary ix He0OXiHO 3riHO 31 cTaHap-
ToM National Library of Medicine (NLM) a6o Vancouver style.

Hna cmameii:

Povorozniuk VYV, Balatska NI, Klymovytskiy FV,
Synenkiy OV. Actual nutririon, vitamin D deficiency and
bone mineral density in the adult population of different
regions of Ukraine. Trauma. 2012;13(4):12-16. (In
Ukrainian). Available from: http://www.mif-ua.com/
archive/article/34633

Scott F, Mamtani R, Brensinger C, et al. The risk of a
second non-melanoma skin cancer with thiopurine and anti-
TNF use ininflammatory bowel disease. AmJ Gastroenterol.
2014;109:S473. doi: 10.1016/S0016-5085(14)60282-1.

[Tpi3BuIa aBTOpiB Ta Ha3Ba XYypHAILY IONAIOTHCS
JIATHHHUILICIO Y TPAHCIITEpallii, Ha3Ba CTaTTi — y MEPEeKIai
aHMIIHChKOI0 MOBOIO. TpaHcnmiTepalito MOXHa 3pOOUTH
aBToMaTHyHO Ha caiti http://ukrlit.org/transliteratsiia.
VY 6i6miorpadidvHOMY MOCHIIaHHI KOXHOTO DKEpela CIij
BKa3aTH BCiX aBTOPIB, BiJOKPEMIIIOIOUN OJIMH BiJl OHOTO
KOMOIO 1 poOinom. IHimiamy BKa3ylOTh Micis Mpi3BHIIA,
3HAaKaMH MyHKTyallii He BiJOKpeMItolThCs. [ToBHI iMeHa
aBTOpIB HE HABOASATHCS. Y BUMAAKy 7 i Oiablne aBTo-
piB CTaBUTHCS MOCHIAHHS “et al.” micis mepmux TPbHOX
npizBum. fAkmo aBropiB 6 i menmre, “et al.” He BUKO-
pucroByeThes. Ilicns meperiky aBTOpiB CTaBIISATh Kparky
i mpo6in. Ha3ea myOmikamii HaBOOUTHCS aHIIIUMICHKOIO
MOBOIO TOBHICTIO, 0€3 ckopoueHb. Ilicist Ha3BH CTATTI
CTaBJISATh Kparky 1 mpo0Oin. Ha3a nmepioqu4HOTrO BHIAAHHS
HABOJIUTHCS aHIIIIICHKOI0O MOBOIO 200 TPaHCITITEPY€ETHCS
CHMBOJIAMH JIATHHCHKOTO ai(aity. J[03BONSETHCS HaBO-
JIUTH 3apeeCTPOBaHI CKOPOUEHHS Ha3BH NEPiOJUIHOTO
BUJAHHS. 3a3BUYail L (oOpMa HAIHCAaHHS CaMOCTIHHO
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NPUHMAETHCA BUIAHHSIM, 1i MOXKHA JI3HATHCS Ha CaWTi
KypHaiy, BunaBHALTBA, Ha caiiti ISSN abo HeoOximHO
HaBOIWUTH HOTO TOBHY Ha3By 0e3 ckopoueHHs. Has3su
BITYM3HAHMX XYPHANIIB CKOpPOYyBaTH He MokHA. [licis
Ha3BH BHUIAHHS CTaBIATH Kpanky i mpoOin. [Hdopma-
Lis [ION0 BHJIAHHI: PIK BHUJIAHHA BiJOKPEMIIIOETHCS
Kpalkor 3 KOMOIO, IOTIM HAaBOAMTHCS HOMEP TOMY,
SKIO HEOOXIZHO, Y KPYIVIMX JYKKaxX BKa3yeTbCcs HOMEp
JKYpHaJy, IMICNs JBOKPANKW HABOIMTHCS [iara3oH CTO-
piHok. Jlms craTTi, IO HAApyKOBaHA HE AHDIIHCHKOIO
MOBOIO, HATIPHKIHIII C(HOPMOBAHOTO MOCHIIAHHS y KPYTIIHX
Iy’)KKaxX BKa3yeThCs MOBa opuTiHamy. JlomarkoBa iHpoOp-
Mariist crocoBHo ctarti — Homepa DOI («DOI: https://doi.
org/...»), PubMed ID, pexum noctymy 10 nepuiomkepena
TOLIO — HABOIUTHCS HANPHKIHII MOCHIaHHA Yy (opmari
aKTUBHOTO rinepnocuianns. Popma mius nomyky DOI:
Crossref system.

Jlna mamepianie kongepenuiii:

Sulkowski M, Krishnan P, Tripathi R. Effect of baseline
resistance-associated variants on SVR with the 3D regimen
plus RBV. In: Conference on Retroviruses and Opportunistic
Infections (CROI). 2016 Feb 22-25; Boston, MA.

Bakeyeva LY, Saprunova VB, Pilipenko DI. Ultrastruc-
ture of mitochondria in endogenous oxidative stress, mito-
chondrial antioxidant protective effect SkQ1. In: Procee-
ding of the IV congress of the Russian Society of Biochem-
istry and Molecular Biology. 2008 May 11-15; Novosi-
birsk, Russian Federation. Novosibirsk; 2008. (in Russian).

[pi3BuIna aBTOPIB MOAAIOTECS Y TPAHCITITEpaLii, Ha3Ba
TIpalli — y mepekiai aHrIiiicbkor0. [0ToBHE B OmIcax KOH-
(epeHwiii — Ha3Ba KoH]epeHIii MOBOIO opHriHaly (mona-
€THCS y TPaHCIiTeparii, Ko HeMae 11 aHTIHChKOT Ha3BH),
BUAISIETBCS KypCHBOM. Y JY)KKaxX HaBOTUTHCS TEpeKial
Ha3BH aHTIiHicbKOI0. BuxiaHi qaHi (Micie mpoBeieHHs KOH-
¢epeH1ii, Miclie BUJAHHS, PiK, CTOPIHKN) — aHIIIHCHKOIO.

Jna monozpaghiti ma inumiux KHux;coK:

Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald’s
heart disease: a textbook of cardiovascular medicine. Phil-
adelphia: Saunders; 2014. 2040 p.

Lutsik AD, Detyuk YS, Lutsik MD, autors; Panasyuk
YN, editor. Lektiny v gistokhimii [Lektins in histochemis-
try]. Lviv: Vyscha shkola; 1989. 144 p. (in Russian).

[Ipi3Buma aBTOpPiB MOJAIOTBCS Yy TpaHCHIiTepallii,
Ha3Ba KHIDKKH — y TpaHCIITepamii 3 mepexiagoM aHrIii-
CBKOIO MOBOIO Y KBaJ[paTHUX IyXKax. Miciie BUIAHHS, PiK
BHJAHHA, 3arajibHa KUTBKICTh CTOPIHOK — aHTITIHCHKOIO,
Ha3Ba BU/IaBHULITBA — y TPaHCIiTEpalii.

3ayearcyemo: y CIUCKYy JIATHHUICIO TOTPiOHO 3a3Ha-
YyaTH BCIX aBTOPIB JIITEPAaTypHOTO JKepena, Ha sike Bu
nocunaerecb. TakoX He CIiJi Y HbOMY 3aCTOCOBYBaTH
3HaKW po3nineHHs: // Ta — HasBy /ukepena ()kypHai, KOH-
(epeHtis, KHATA) 3aBKIN BUIUIAIOTH KyPCHBOM.

Hanpukiami smitepaTypHOTO JKeperna moTpiOHO BKazy-
Batu nuppoBuil ineHTudikarop crarti DOI, skmo Takuit
€. JlorpuMaHHS IMX TpaBHUII 3a0€3ME€UYNTh KOPEKTHE BisIO-
Opa’KeHHS IUTOBAaHUX JPKEPENl y OLIBIIOCTI pedepaTHBHAX
HayKOMETPUYHHX 0a3 JaHuX.

18. CkOpOYeHHS CIIiB 1 CJIOBOCIONYYEHb ITOJAOTHCS
Biamosigao g0 ACTY 3582-97 i I'OCT 7.12-93.

st THX, XTO HEe Mae nocTyiy Ao moBHoro Tekety ACTY,
Ha caiiti OechbKoro MeIyHIBEpCUTETY HABECHO IPHKIIAIN
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odopmiteHnst 0i0miorpadiuanx 3amuciB. JlocTynm 3a mocu-
maaHsM http:/libblog.odmu.edu.ua/p/blog-page 8912.html.

19. Jlo mpykoBaHWX MaTepiaiiB, BUKOHAHHUX i3 BUKO-
PUCTaHHSM KOMIT IOTEPHUX TEXHOJOTIH, 000B’S3KOBO
JIOAIOTHCSI MaTepiaii KOMIT FOTepHOTo Habopy Ta rpadiku
B €JIEKTPOHHOMY BUTJISIII.

Tekct Mmoxe OytH Takux ¢opmari: Word for Windows,
RTF (Reach Text Format).

I'padiunmii Marepian ciij noxaBaTH B OKpeMux (aii-
max ¢opmarie XLS, TIFF, WMF a6o CDR. Po3ninpHa
3[aTHICTh MITPUXOBHUX OpHWTiHANIB (Tpadiku, cxemn) Qop-
MmariB TIFF moBunna G6ytm 300-600 dpi B&W, nHarmiB-
ToHOBUX ((ororpadii Ta iH.) — 200-300 dpi Gray Scale
(256 rpanauiii ciporo). lllupruna rpadiuHux OpHUriHaIIB —
5,5,11,5117,5 cm.

20. CrarTi miaAarThCs HAYKOBOMY PElleH3YBaHHIO, 3a
pe3yabTaraMy SIKOTO YXBAIOETHCSI PILICHHS TPO IOLIb-
HicTh myOmikarii po6otn. BigxumeHi crarti He moBepTa-
IOTBCS 1 TOBTOPHO HE PO3TIIAAAIOTHCS.

21. Pemakmis 3amumae 3a cO0OI0 MPaBO pPEAAKIifHOL
TIPaBKH CTaTeH, SKa He CIIOTBOPIOE 1X 3MiCT, 200 TIOBEPHEHHS
CTaTTi aBTOPY IS BUIIPABIICHHSI BUSBICHNX JIe(EKTIB.

22. JlaToro HaJaXOIKEHHS CTaTTi O JKypHalIy BBaka-
€TBCS JICHb OTPUMAaHHs PEAAKIIEI0 OCTaTOYHOIO BapiaHTa
TEKCTY.

23. Ilicna oTpuMaHHS TiATBEPPKEHHS Bifl PeIKoJeTrii
PO TPUHHATTSA CTATTi OO IyOIiKarii HaJaloThCS PEKBi-
3WUTH IS CIUTATH Iy OITiKaIiitHoro BHecKy. BapTicTs my0Omi-
katii cranoBuTh 2000 TpuBeHb (3a 12 cTOpPiHOK). 32 KOXKHY
JTOJIATKOBY CTOPIHKY HEOOXiTHO JOAATH IO IMyOTiKaIiHHOTO
BHecky 40 rpuBeHb. [lyOmikamiiiHMHi BHECOK HOKPHBAE
BUTpaTH, NIOB’sI3aHi 3 KOPEKTYPOIO 1 pelaryBaHHsIM cTarei,
MaKeTyBaHHSM JKYPHaJly Ta PO3MIIIEHHSM HOTO eJIeKTpo-
HHOI Bepcii. 3a OaxaHHSM aBTOP CTAaTTi MOXKE 3aMOBHTHU
co0i IpyKoBaHMA TIPUMIPHHUK XypHaITy. BapTicTs npykoBa-
HorO puMipHUKa — 800 TpUBEHB, SKi HEOOXITHO CIUTATHTH
JIONIaTKOBO 10 ITyOriKamiifHoro BHecKy. IlinTBepmkeHHS
MPOBENEHOI OIUTaTH (BiJICKAHOBaHY KBHTAHIIIO abo T1i
(ororpadiro) aBTOp HAJICKIIAE B €IEKTPOHHOMY BUIIISI Ha
e-mail omj@onmedu.od.ua.

24. Penakuist «OnechKoro MeIM4YHOTO XKypHaIy»: Baii-
XOBCBKHH TPOB., 2, pekropar OaechKOro HaIioHaIEHOTO
MeINYHOTO yHiBepcuteTy, M. Oneca, 65082, Ykpaina,

e-mail: redkolehiaOMJ@onmedu.edu.ua

BinmosinaneHi cekperapi xypHaimy — JoneHT [ pekoBa
Anna, ten.: +38 (097) 938 30 52, nonent FOpuenko Ipuna,
ten.: +38 (050) 815 53 05

KonraktHa ocoba (BupaBHmumii gim  «lenbBe-
TKa») — Jlemuenko Xpuctuna, Ten.: +380 (93) 035 42 60;
e-mail: omj@onmedu.od.ua

HayxoBwuit pexakrop — ArToHeHko Ilerpo, Tem.: +380
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onmedu.od.ua/index.php/med/home

25. Crarrti, W0 HE BIINOBINAIOTH UM IpaBUIIAM,
He posmisfarotbes. llepenpyk crareid MOXIMBHUHN JIUIIE
3 MUCHMOBOT 30X PEAAKIIIT Ta 3 MOCHIAHHIM Ha JKypHAJL.

Cepeoniti uac ouixyeanns nyonixayii (Bim AHA momadi
JI0 THA myOmikaii) — 2—8 micsmiB (3aeXHO Bif (aKTHIHOT
KUTBKOCTI TIONAHWX aBTOpaMH MyONiKaIiii y KOHKpeTHHH
BUITYCK).
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Honatox no [IpaBui miAroTOBKU CTaTei
10 «OnechbKOro MEANYHOTO JKYPHAITY»

JEKJIAPALIA
II0J0 OPUTiHATBHOCTI TEKCTY HAYKOBOI CTATTI

S(vm), (IL.LB. agmopa a6o agmopie — 3a3Hauaromsca
6ci aemopu Haykoeoi cmammi), JIEKIapyro(€MO), IO
y CTarTi (Ha36a HAYK06oi cmammi) HASIBHUIA OPUTIHAIb-
HUH TEKCT, OTPUMAHUH y pe3yNbTari BIACHUX JOCIIIKCHb
(KJIIHIYHUX CIIOCTEPEXEHb), Gi0cymHi HEKOPEKTHI LIUTY-
BaHHS, 3alIO3MYCHHS 1HIIIOTO TEKCTY, BiIOMOCTI, ependa-
yedi cT. 32 Ta 69 3akony Ykpaiau «IIpo BHIILy OCBITY».

3asBisro(eMo), 0 Mos(Hala) HaykoBa poOOTa BHKO-
HaHa CAMOCTIHWHO i B Hill HE MICTATHCS €TIEMEHTH ITariary.

Yci 3ano3uyeHHs 3 IPYKOBAaHHUX Ta €NEKTPOHHUX JDKe-
pell, a TaKoX 13 3aXUIIEHUX paHillle HayKOBUX POOIT, KaH-
JMUIATCHKUX 1 JOKTOPCHKHUX JUCEPTAIliif MAIOTh BiAMOBIIHI
HOCHJIAHHSI.

S(mu) o3naiiomienuii(i) 3 ynHHUM [lonoXKeHHSM PO
BUSIBJICHHSI aKaJIeMIYHOTO IIIariary, 3riJHO 3 SIKUM HasB-
HICTh IUIariaTy € MiJICTABOX0 JUIS BiIMOBU NPUHHITTS
HayKOBOI CTaTTi /10 ONMyOJIIKyBaHHS B HayKOBOMY XypHaJi
OnechbKOro HaliOHAIBHOTO MEMYHOTO YHIBEPCHTETY.

Jara HMignuc(u)

Hpumitku: 1. YV [dexnapanii moBuHHI OyTH migmucu
BCIX aBTOpIB HAyKOBOi CTAaTTi, SIKi MalOTh OyTH 3acBig4eHi
YCTaHOBOIO, JI€ BOHU NPALIOIOTb.

2. SIKIo aBTOpM CTATTi € CHIBIPAl[iBHUKAMH Pi3HUX
yCTaHOB, TO Jlexiapaliis moOBUHHA OyTH 3 KOKHOI yCTaHOBH.

MHOPAJOK PELHIEH3YBAHHS
PYKONHUCIB HAYKOBUX CTaTei, AKi HAAXOAATH MJIs1 MyOmikanii
a0 penakuii «OnecbKoro MeAN4YHOro ;KypHaIy»

HayxkoBi crarTi, siki HagxomsaTh s myOmikamii 0
penakiii «Omechbkoro MeIMYHOTO JKYpHAy», MiJUIsTaroTh
PEICH3YBaHHIO. 3aBIaHHIM PELCH3YBaHHS € MAKCUMAIILHO
00’€KTHBHA OI[iHKA 3MICTy HAyKOBOi CTarTi, II BiAIOBiM-
HOCTI BUMOTaM >KypHaiy, aHaji3 ii mepeBar Ta HEJOJNIKIB,
BUHECCHHS KOHKPETHHX PEKOMEHIAIH momo i BIOCKOHA-
neHHs. BimnoBimanbHUil cexperap JKypHany HpPOBOIHUTH
TIOTIepEeIHIN aHami3 cTarei, IO HAMINILIM 0 pemaKIii,
iXHIO BiOBITHICTD TEMATHUIll Ta CIeEIiali3amii )KypHay.
Peren3enTiB mpu3HAYa€e TOJOBHUI pemakTop >KypHAIy.
B okpemux BHIMaAKax 3a pIllICHHSM TOJIOBHOTO pelakTopa
MpU3HaUCHHs perieH3eHTa(iB) Moxe OyTH TOpydeHEe WICHY
penakiiiiHoi KoJerii a0o BUpIlICHE HA 3acCiIaHHI peaaKiii-
HOI KoJjierii.

Penien3eHTaMu KypHaIy € DOCBiaueHi (axiBIi — JOK-
TOPH HAYK, WICHH PEIKOJICTI1 )KypHAITY Ta OTro peakIiiitHO1
pamu. Y pasi HoTpedu peakilis 3aIydae 10 pelicH3yBaHHS
CTOPOHHIX (axiBIliB. PerieH3eHTH MarOTh BiAMIOBIIaTH KBa-
ni¢ikaniitanM BuMoram 3rigHo 3 Hakazom MOH VYkpaian
Bim 15.01.2018 Ne 32. HaykoBi cTarTi, 110 HATIWIUTKA 1O
JKYpHaITy, CIPSIMOBYIOTHCSI Ha PELCH3II0 OTHOMY peEliCH-
3€HTY, 32 HEOOXIIHOCTI — ABOM pereH3eHTam. s Bcix
CTaTel, 10 HAXOAATH 10 JKYPHAIy, BU3HAYAEThCS PIBEHb
1XHBO1 YHIKQJIBHOCTI 32 IoTIoMOror0 CHCTEMH TPOTpaMHO-
obumcoBanbHOro Komiuiekey Strikeplagiarism.com.

Ilig dvac pereH3yBaHHS OI[IHIOIOTHCS BiAMOBIIHICT
CTaTTi TEMaTHUL )KypHaTy Ta ii Ha3Bi, aKTyaJIbHICTh 1 HAYKO-
BUI piBEHb, II€peBaru i HEOMIKH, BiJIIOBIIHICTE 0pOpM-
JICHHS CTaTTi BEMOTraM penakiiii. HampukiHii poOUThCs
BHCHOBOK TIPO JIOULIBHICTD ITyOmiKaii.

Penien3yBaHHs MPOBOAUTHCSA KOH(IACHIIIHO 3a PUH-
[UTIOM TIOJBIITHOTO «CIIMOT0Y» pereH3yBaHHS (aHiI aBTOp,
aHi perersedT He 3Ha1oTh [1.I.B. omHe omHOrO). Pernensis
HAJA€THCS aBTOPY CTATTi Ha HOTO 3amuT Oe3 MiAMUCY, BKa-
3IBKM Tpi3BHINA, IMOCAmM 1 Micusg poOOTH pereH3eHTa.
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B okpemux Bumnagkax Ha MpOXaHHsI PEliCH3EHTa Ta 3a Y3ro-
JOKEHHSIM 13 PelaKI[iifHOI0 KOJIETIEI0 JXypHATy B3a€MOIIs
pelieH3eHTa Ta aBTOpa MOXE BiOyBaTHCh Y BIIKPUTOMY
pexxumi. Taka NMpakTHKa 3aCTOCOBYETBHCS JIMIIE B TOMY
BUIIAQJIKY, SKIIO BiIKPUTA B3a€MOJis 3a0¢3MEYUTH MOJII-
IIEHHS BHKJIQIy Marepiasly poOOTH, IO PpEIeH3YETHCS.
3a3BHUy4ail pereH3eHT POOUTH BUCHOBOK IIO/I0 MOXIIBOCTI
myOmikarii crarti npotsrom 14 mi6.

SIKIIo pereH3eHT peKOMEH Y€ BUIIPaBUTH ab0 J00Tpa-
IIIOBATH CTATTIO, PEAKIIis BIATIPABIISE aBTOPY TEKCT PEICH-
311 11 BHeceHHS B poOoTy BigmoBigHux 3MmiH. CrarTi,
BiJicTaHi aBTOpaM Ha BHUIIPABJICHHS, CIIiJ] TTOBEPHYTH IO
penakuii He Mi3Hille HiX Yepe3 CiM JHIB Micis OJep>KaHHS.
KopekTtypu aBropaMm He BHUCHJIAIOTBCS, MPOTE SIKIIO Ie HE
nopy1uye rpadik BUXOLy *KypHally, MOXIJIUBE HaJIlaHHS Tpe-
MIPUHTY, Y SIKOMY JAOITyCTUME BUITPABICHHS JIMIIE TOMUIIOK
Habopy 1 dakTaxy.

ABTOpY, CTaTT SIKOTO He OyIna MpuiHATa 10 ImyOiKarii,
Ha HOT0 3aIuT BiANIPABIIETHCS. MOTHBOBaHA BiiMOBa. Pyko-
TIAC CTATTi HE MOBEPTAETHCAL.

SIkmo aBTOp HE 3TOACH i3 AYMKOIO pEIeH3eHTa, BiH
MOXE JaTH MOTHBOBAHY BiIIOBI/Ib.

V pa3i motpebu 3a MOTOMKESHHSAM 3 aBTOPOM MOKe OyTH
IPOBEJICHO JIOATKOBE PELEH3yBaHHSA PYKOIUCY IHIINM
(haxiBiem.

Ocrato4He pillleHHs PO MyOiKalito cTarTi Ta i Tep-
MIHM TIpUMa€e peakiliiiHa KoJeris.

B okpeMux BHIa/ikax 3a HasBHOCTI TIO3UTHUBHOI pelieH-
3ii MO)KiIMBa IyOJiKamisi cTarTi 3a pilICHHSIM TOJOBHOTO
penaxropa abo HOro 3aCTyIHHUKA.

[Micns yxBameHHsI pimieHHS TPO ITyOINKaIio CTaTTi
penaxiis iHpopMye Ipo Iie aBTOpa 3 YKa3aHHAM TEPMiHY
myOITiKarii.

Opurinany perensiit 30epiratoTbcs B pemakiiii mpots-
roM | poky.
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Addition to the Manual of Article Style
for “Odes’kij Medi¢nij Zurnal”

DECLARATION
on Originality of the Text of the Scientific Article

I(we) (name, first name and patrymonic of the author
or authors (all authors of the scientific article are indi-
cated) declare that in (the name of the scientific article)
the available text, obtained as a result of own researches
(clinical investigations) is original, improper quotings,
borrowings of other text, or information given in the sec-
tion 32 and 69 of the Law of Ukraine “On Higher Educa-
tion” absent.

I(we) declare that my scientific study is executed inde-
pendently, and has no plagiarism elements.

All borrowings from the printing and electronic sources,
as well as from defended before scientific studies, candi-
date’s and doctoral dissertations have the proper references.

I’'m(we are) acquainted with the current regulation
about detecting academic plagiarism, according to which
the detecting of plagiarism is the reason for the refusal of
scientific article publication in the scientific journals of the
Odesa National Medical University.

Date Signature(s)

Notes: 1. The signatures of all authors of scientific arti-
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