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THE ROLE OF THE BLOOD CELL COMPONENT IN THE FORMATION OF MUSCLE DYSFUNCTION IN IRRADIATED
OFFSPRING BORN TO ANIMALS EXPOSED TO DIFFERENT RADIATION DOSES

Odesa National Medical University, Odesa, Ukraine

Radiation-induced hematological and metabolic disturbances remain insufficiently understood, particularly in the offspring of irradiated
parents, despite their potential contribution to tissue dysfunction and long-term post-irradiation effects.

The aim of the work — to investigate the role of the blood cell component in the formation of muscle dysfunction in irradiated offspring
born to animals irradiated at different doses.

Materials and methods. 1-month-old Wistar rats obtained from parents irradiated at 0.5 Gy and 1.0 Gy were subjected to single total-
body y-irradiation at 1.0 Gy. Hematological indices, activities of pyruvate kinase and lactate dehydrogenase, and levels of pyruvate and lactate
were determined in peripheral blood, myocardium, and skeletal muscle using standard biochemical and spectrophotometric methods.

Results and discussion. Total-body y-irradiation at 1.0 Gy reduced hemoglobin concentration and erythrocyte count in the offspring,
limiting oxygen supply to tissues. Metabolic disturbances were dose-dependent and most pronounced in the progeny of animals irradiated at
1.0 Gy, showing a marked decline in pyruvate kinase activity in skeletal muscle, while myocardial changes were minor. Concurrent increases
in lactate dehydrogenase activity and in lactate and pyruvate levels elevated the lactate/pyruvate ratio, indicating suppression of oxidative
phosphorylation and a shift toward anaerobic glycolysis.

Conclusions. Offspring of animals irradiated at different doses exhibit dose-dependent hematological deficits and metabolic shifts,
including reduced erythropoiesis, impaired oxygen-transport capacity, inhibition of substrate-level phosphorylation, and activation of
anaerobic glycolysis, which may contribute to radiation-induced muscle dysfunction.

Keywords: total-body y-irradiation, offspring of irradiated animals, blood cells, pyruvate kinase, lactate dehydrogenase.

YIK 614.876:616-055.6:577.122:616-092.4

A. A. Kocrina, I'. ®@. CrenaHnos, A. A. /limoa, €. €. [TenexoBuu

POJIb KJITUHHOI'O KOMIIOHEHTA KPOBI Y ®OPMYBAHHI M’S130BOi INC®YHKIIi OMPOMIHEHHX
HAIIAAKIB, HAPOAXKEHUX BIJ OITPOMIHEHUX ¥ PI3HUX TIO3AX TBAPUH

O0ecvkuii HayioHanbHull Meouynuil yHigepcumem, Oodeca, Yxkpaina

B excriepuMeHTaIbHOMY JOCHIDKEHHI Ha | -MIiCSYHUX IIypsiTax, OTPUMAHKX BiJ TBapHH, onpoMinenux no3amu 0,5 ta 1,0 I'p, Ta mignanux
OIHOPa30BOMY TOTaJIEHOMY Y-ONpoMiHEeHHIO B 1031 1,0 ['p, Oyrmo 3’sicoBaHO 3HaYeHHS KIIITHHHOTO CKJIaay KpoBi Y (hopMyBaHHI M’SI30BOT JIHC-
¢yHk1ii. BectaHoBneHo, m1o ToTanbHe y-onpomiHeHHs 03010 1,0 ['p mpu3BOaUTh 10 3MEHIIIEHHS KiNbKOCTI SPUTPOLMTIB 1 PiBHSA reMOIIO0iHy
B nepueprdHiil KpoBi, o oOMexye 3abe3nedeHHs TKaHuH KucHeM. Lle, 31 cBoro 00Ky, HpurHiuye npouecy cyocTpatHoro pochoprnoBaHHs
B M’5130Bili TKaHWHI |-MiCSYHUX LIypSAT, HAPOMKEHUX BiJl OMPOMIHEHHX Yy PI3HHX /032X TBAPUH. BHpakeHiCTh METaOONIYHUX TOPYLICHb
BUSIBUIIACS 3aJISKHOIO Bifl JO3M OMPOMIHEHHS JOPOCINX OpraHi3MiB, ae ompoMiHeHHs 103010 1,0 I'p OaTbkiB MPU3BOAUTH 1O BHPaXKEHOTO
3HIDKECHHS aKTHBHOCTI TiPYBATKIHA3!M Yy CKEJIETHUX M’s13aX iXHiX HAI[a/IKiB, a HK y MIOKapi, y IKHX CHOCTepirajy JIMIIe He3HAYHe 3MeHIIeH-
Hs (hepMeHTaTHBHOT akTUBHOCTI. Ha T1i ocnabieHHst OKUCHOTO (hOC(hOPIITIOBAHHS 1Ie 3yMOBIIOE AC(IlIUT SHEPTil, ika POPMYETHCS HIIIXOM
aHaepOOHOTO TIIKOMI3Y, [0 KPUTHYHO BAXKIIMBO IS 30epeskeHHs PYHKIIOHAIBHOT aKTUBHOCTI M’S13iB Y CTaHi TiMOKCIi.

Kito4oBi cioBa: ToTasbHE Y-0OIIPOMiHEHHS, HAIIAKY OIPOMIHEHNX TBAPHH, KIITHHH KPOBI, MipyBaTKiHa3a, JAKTAaTACTiAporeHasa.

© A. A. Kostina, G. F. Stepanov et al., 2025

CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.
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TEOPIA TA EKCIHEPHUMEHT

Introduction

The study of the effects of ionizing radiation is of
great importance due to the global prevalence of radiation
exposure factors [1; 2].

The widespread use of atomic energy for peaceful
purposes — in energy production, medicine, agriculture,
industry, and space exploration — alongside the
deployment of nuclear weapons in military conflicts,
poses a serious potential risk to both current and future
generations. It is worth emphasizing that the number of
individuals exposed to sources of ionizing radiation will
continue to grow [3].

In the context of prolonged technogenic impact on the
biosphere, the study of chronic low-intensity radiation
exposure has gained particular relevance. Under conditions
of large-scale environmental radiation contamination,
assessing its biological effectiveness is a priority in modern
research. It is known that populations living in areas with
elevated radiation backgrounds exhibit a steady increase in
overall morbidity, indicating the long-term effects of low-
dose ionizing radiation on the body [4].

Moreover, literature data indicate that most participants
in the Chernobyl accident received such doses of radiation.
Current research confirms the high genetic impact of both
acute and chronic low-dose radiation exposure [5].

Unlike muscle tissue, which is considered radioresistant
[6], blood cells are characterized by high metabolic activity
and rapid division, making them among the first to respond
to ionizing radiation, even at low doses [7; 8].

Furthermore, under single or especially prolonged
exposure to low doses of ionizing radiation, the
mechanisms of radiation-induced changes in the
hematopoietic system are considerably more complex
than those observed after sublethal or lethal exposures
and remain insufficiently understood. Accumulating
experimental data under conditions closely resembling
those in radiation-contaminated regions may contribute to
a deeper understanding of these processes [9; 10].

When offspring born to animals exposed to even minor
doses of ionizing radiation are subjected to irradiation, it
is logical to assume the development of more profound
changes in hematopoietic system parameters.

The aim of the work is to investigate the role of the blood
cell component in the formation of muscle dysfunction in
irradiated offspring born to animals irradiated at different
doses. This knowledge can facilitate the development
of preventive, therapeutic and rehabilitation measures
for muscle dysfunctions caused by ionizing radiation in
irradiated offspring.

Materials and Methods

The studies were conducted on 1-month-old
white rats weighing 30-32 g, Wistar line, maintained
on a standard labortory diet. The young rats had
free access to food and water and were kept under
standard housing conditions with a natural 12-hour
light-dark cycle, 60% humidity, and a temperature
of (22 +£ 1) °C. All procedures involving the animals
were performed in accordance with institutional and
international guidelines for animal care [11]. The
assessment of prenatal loss was not performed.

The animals were divided into groups as follows:

Group 1 — 1-month-old rats born to intact animals (the
control group).

Group 2 — 1-month-old rats born to animals irradiated
with a dose of 0.5 Gy, subsequently exposed to a 1.0 Gy
dose.

Group 3 — 1-month-old rats born to animals irradiated
with a dose of 1.0 Gy, subsequently exposed to the same
dose.

Each group consisted of 10 animals.

For the experiment, 1-month-old rats obtained from
animals irradiated with a dose of 0.5 and 1.0 Gy were
subjected to total single gamma irradiation with *“Co
in the morning after an overnight fast using the “Agat”
telegamma therapy unit at a distance of 75 cm from the
radiation source, dose rate of 0.54 Gy/min and absorbed
dose of 1.0 Gy.

For biochemical studies, the animals were euthanized
under propofol anesthesia (intravenous, 60 mg/kg).
After dissection, blood was collected and the heart and
anterior thigh muscles were excised. Tissue preparation
was conducted according to standard protocols [12]. To
determine the content of biosubstrates in the tissues, the
samples were immersed in liquid nitrogen, deproteinized
with 0.6 N perchloric acid, and homogenized. The protein
precipitate was separated by centrifugation for 15 minutes
at 3000 rpm.

For the biochemical assays, the mitochondrial
supernatant and blood from the experimental animals were
used.

The study focused on determining hematological
parameters, enzyme activity and concentrations of
metabolites involved in aerobic and anaerobic metabolism
pathways, as well as oxidative and substrate-level
phosphorylation in different muscle types of irradiated rats
born to mature animals irradiated at different doses.

To assess blood cellular elements and serum protein
content, blood samples were collected from the tail vein.
This method allowed for longitudinal monitoring of the
same animals over a 30-day observation period [13]. The
proposed technique for determining blood protein levels
offers the advantage of minimal invasiveness: it requires
only microvolumes of blood, easily obtained from the tail
vein so there was no need for euthanasia. This enables
objective tracking of the biological status (cellular
elements, protein levels) in the same animals throughout
the experiment, which is crucial for studying pathological
processes. The quantitative composition of blood cells
was determined using an automated hematology analyzer
(Mindray BC-5800, China).

To determine enzyme activities and metabolite levels,
the animals were removed from the experiment one day
after irradiation at a dose of 1.0 Gy.

The principle of pyruvate kinase activity determination
is based on the conversion of phosphoenolpyruvate to
pyruvate in the presence of ADP. Subsequently, pyruvate is
reduced to lactate by lactate dehydrogenase (LDH) in the
presence of reduced NAD (NADH), during which NADH
is oxidized [14]. Pyruvate kinase activity was expressed
in nmol of pyruvate per mg of protein per minute of
incubation.
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The principle of the method for determining lactate
dehydrogenase activity is based on the reduction of
pyruvate to lactate in the presence of reduced NAD [15].
LDH activity was expressed in pmol NADH consumed per
mg of protein in the sample per 1 min of incubation.

The principle of the method for determining lactate
and pyruvate content is based on the enzymatic reaction
catalyzed by LDH in the presence of either the oxidized
or reduced form of NAD. The accumulation or depletion
of NADH was recorded spectrophotometrically at 340 nm
against a control without tissue extract, with results
expressed in umol per 1 g of tissue [14]. The protein content
in the samples was determined using the biuret method.

The obtained data were processed using parametric and
non-parametric statistical methods. Statistical analysis was
performed using the “IBM SPSS Statistics 20” software
package. The minimum level of statistical significance was
set at p <0.05.

Research results and their discussion

The study results indicate that as early as one day
post-irradiation, the offspring born to animals irradiated
with 0.5 Gy and subsequently exposed to an additional
1.0 Gy dose exhibited a decrease in hemoglobin levels and
red blood cell count, along with an increase in platelets,
lymphocytes, reticulocytes, and a statistically significant
rise in leukocytes in the peripheral blood (H = 22.068;
df =5; p <0.05) compared to intact animals.

On the third day following irradiation, a further
statistically significant decrease in hemoglobin was
observed compared to the control group (H = 34.483;
df=35; p<0.05). Concurrently, a trend towards a decrease in
the number of erythrocytes, reticulocytes, leukocytes, and
platelets was noted, while the lymphocyte count increased.
Although the number of erythrocytes, reticulocytes, and
platelets remained below control levels, the leukocyte
count, despite declining, still exceeded that of intact rats.

By the seventh day post-irradiation, a significant
reduction in hemoglobin concentration was observed
(H = 34.483; df = 5; p < 0.05), against a background of
non-significant decrease in erythrocytes, reticulocytes, and
platelet counts. A similar trend was observed for leukocytes
and lymphocytes, however, their levels still exceeded
control values by 2.5% and 11.2%, respectively.

By the 15th day, a significant reduction was observed
in most blood cell counts. An exception was the leukocyte
count, which remained somewhat elevated, while the
lymphocyte proportion was 34.4% higher than in the
controls (H=29.564; df = 10; p <0.01).

By day 30, a partial restoration of the blood cell
composition was noted; however, most parameters
remained lower than those in the intact animals, with the
exception of platelets, the level of which was slightly
elevated compared to the non-irradiated animals.

More profound changes in hematological parameters
were observed in the offspring born to animals irradiated
with a dose of 1.0 Gy and subsequently subjected to the
same dose of irradiation.

In the offspring of animals irradiated with 1.0 Gy,
following re-irradiation with the same dose, pronounced
changes in hematological parameters were recorded (Fig. 1).

TEOPIsJ TA EKCIEPHUMEHT

Within 1 day, hemoglobin levels decreased by 1.7%
compared to the control, and erythrocyte count was
7.6% lower. At the same time, a statistically significant
increase in leukocytes by 1.35 times (H = 54.961;
df = 10; p < 0.05) was observed, while lymphocyte
levels decreased by 10%.

By day 3, the decrease in hemoglobin had progressed
and reached 89.5% of the intact level; the erythrocyte
count decreased by 9.5%, and reticulocytes and platelets
decreased by 10% and 7.5%, respectively. Meanwhile,
leukocyte levels remained elevated by 8% compared with
the intact animals, while lymphocyte content increased by
7.5% compared to intact animals.

By the seventh day, hemoglobin concentration reduced
by 13.4% (H = 54.625; df = 5; p < 0.001), and reticulocyte
and platelet counts also declined slightly. Erythrocyte count
decreased by 17.8% (H = 40.146; df = 10; p < 0.001).
Leukocyte counts decreased by nearly 11%. Meanwhile,
lymphocyte levels were 5.5% higher than in intact animals.

On day 15, minimal values were recorded, specifically:
hemoglobin decreased by 32.3% (H = 94.056; df = 10;
p < 0.001), erythrocytes by 42.5% (H = 40.146; df = 10;
p < 0.001), leukocytes by 27.3% (H = 54.961; df = 10;
p < 0.01), platelets by 28.6% (H = 40.506; df = 10;
p <0.001), and lymphocytes by 21.6%.

By day 30, partial restoration of the blood cell
composition was observed; however, hemoglobin
levels remained reduced by 17.5% compared to controls
(H = 94.056; df = 10; p < 0.001), erythrocytes by 27%
(H = 40.146; df = 10; p < 0.001), and platelets by 32%
(H = 40.506; df = 10; p < 0.001). These changes were
accompanied by a non-significant decrease in leukocyte
and lymphocyte counts, whereas the reticulocyte count was
slightly elevated relative to the control group.

The decrease in hemoglobin and erythrocyte content in
the peripheral blood of offspring born to animals irradiated
at different doses, which were exposed to irradiation at a
dose of 1.0 Gy, is one of the prerequisites for decreased
tissue oxygenation. Consequently, energy production relies
more on less efficient anaerobic mechanisms.

Analysis of the activity of key enzymes and the content
of substrates involved in aerobic and anaerobic metabolism,
as well as oxidative and substrate-level phosphorylation
processes in the myocardium and skeletal muscle of the
offspring of irradiated animals, revealed specific patterns.
In the myocardium of offspring born to animals irradiated
with 0.5 Gy and subsequently exposed to a dose of 1.0 Gy,
a moderate decrease in pyruvate kinase activity was noted.
The lowest value of this enzyme was recorded in the
offspring whose parents were irradiated with 1.0 Gy and
which themselves received the same dose; this value was
almost 20% lower than in intact animals (Fig. 2).

The most pronounced changes were detected in
skeletal muscles. In the offspring of animals irradiated
with 0.5 Gy, which were additionally irradiated with
1.0 Gy, pyruvate kinase activity decreased insignificantly.
In contrast, in 1-month-old rats born to animals irradiated
with 1.0 Gy and re-irradiated with the same dose, this
indicator was significantly lower compared to the control
(F(2, 27) = 3.464; p = 0.046), measuring 238.2 nmol/mg
protein per min of incubation.
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Fig. 1. Peripheral blood parameters of intact 1-month-old rats and 1-month-old rats born to animals irradiated
at different doses and subjected to irradiation at a dose of 1.0 Gy (n = 10)
Notes:
1. Hemoglobin content is expressed in g/L, erythrocytes in 10'%/L, leukocytes in 10°/L, lymphocytes in%.
2. #—p<0.05; * — p<0.01; ** — p<0.001 — significant differences compared to intact rats.
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Fig. 2. Activity of pyruvate kinase and lactate dehydrogenase in muscle tissue and blood serum of intact 1-month-
old rats and 1-month-old rats born to animals irradiated with different doses and subjected to irradiation at a
dose of 1.0 Gy (n =10)

Notes:

1. Pyruvate kinase activity in myocardium and skeletal muscles is expressed in nmol/mg protein per min; in blood serum, in nmol/mg
protein per min.

2. Lactate dehydrogenase activity in myocardium and skeletal muscles is expressed in pmol/mg protein per min; in blood serum,
in nmol/mg protein per min.

3. % —p<0.05; ** — p <0.001 — significant differences in the studied parameters compared to the corresponding parameters in
intact animals.
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Considering that glycolytic substrate-level
phosphorylation is a primary energy source for skeletal
muscles, these results indicate a reduced energy potential
in this tissue, which inevitably affects the physical
performance of offspring born to irradiated animals and
subsequently exposed to the same radiation dose.

Pyruvate kinase activity in the blood of 1-month-old
rats born to animals irradiated with a dose of 0.5 Gy and
subsequently exposed to an additional 1.0 Gy dose was
elevated compared to intact animals. In contrast, the blood
of 1-month-old rats born to animals irradiated with a dose
of 1.0 Gy and re-irradiated with the same dose showed
a statistically significant decrease in enzyme activity
(F(2,27)=3.482; p=0.045), representing an approximately
1.5-fold reduction compared to intact animals.

The final stage of glycolytic metabolism is characterized
by activation of lactate dehydrogenase (LDH). Increased
LDH activity was noted both in peripheral blood and in
all analyzed tissues of 1-month-old rats born to animals
irradiated with 0.5 Gy and exposed to 1.0 Gy, compared to
intact animals.

When the parental generation was irradiated with
a dose of 1.0 Gy, a statistically significant increase in
lactate dehydrogenase activity was observed in both the
myocardium and skeletal muscles of their offspring, which
were irradiated with the same dose. In the cardiac muscle
cytoplasm of 1-month-old rats born to animals irradiated
with 1.0 Gy and subsequently irradiated with the same dose,
the enzyme activity increased by 2.5-fold (H = 21.695;
df = 2; p < 0.001) compared to the intact control. In the
skeletal muscle cytoplasm, this parameter exceeded control
values 2.1-fold (H = 16.312; df = 2; p < 0.001), and in the
blood serum, by 1.7-fold (H=13.169; df =2; p < 0.001).

The content of the products of the pyruvate kinase and
lactate dehydrogenase reactions — pyruvate and lactate —
was significantly higher in the studied tissues. The increase
in these metabolites was dependent on the parental
irradiation dose.
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In the cardiac muscle of offspring born to animals
irradiated with a dose of 0.5 Gy, the lactate concentration
increased by 5.1% compared to control, whereas in
offspring born to animals irradiated with 1.0 Gy, this
indicator increased 1.64-fold (H = 19.419; df = 2;
p <0.001). Pyruvate levels increased by 9.6% in offspring
of animals irradiated with 0.5 Gy and by 24.5% (H = 6.939;
df = 2; p < 0.01) in offspring of animals irradiated with
1.0 Gy compared to intact animals. Consequently, the
lactate/pyruvate ratio reached 11.52, which is 37.5% higher
than the control (Fig. 3).

In the skeletal muscle of the offspring of animals
irradiated with 0.5 Gy and subjected to irradiation at 1.0 Gy,
the lactate level increased by 9.1%, while in the double-
irradiated group it increased by 1.73 times (H = 19.861;
df=2; p <0.001). Pyruvate increased by 4.9% and 15.3%,
respectively, while the lactate/pyruvate ratio rose to 14.37,
which is 1.44 times higher than the control.

In the blood of irradiated 1-month-old rats born to
animals irradiated with 0.5 Gy, the lactate level increased
by 22.7%, while in the offspring of animals irradiated
with 1.0 Gy, this parameter was twice the control value
(H = 20.968; df = 2; p < 0.001). Pyruvate concentration
increased by 19.6% (H = 16.547; df = 2; p < 0.05) in the
offspring of animals irradiated with 0.5 Gy and by 44.6%
(H =16.547; df = 2; p < 0.001) in offspring from animals
irradiated with 1.0 Gy. The lactate/pyruvate ratio increased
by 13.6% and 36.6%, respectively.

Thus, in the offspring born to irradiated animals and
subsequently exposed to a 1.0 Gy dose, a significant
accumulation of lactate is observed in the myocardium,
skeletal muscle, and blood serum, accompanied by an
increase in pyruvate levels and a rise in the lactate/pyruvate
ratio. This indicates a shift in metabolism toward anaerobic
glycolysis and activation of the lactate dehydrogenase
pathway for energy supply.

The obtained data indicate that even during the early
periods following irradiation, the offspring born to
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Fig. 3. Content of lactate and pyruvate in muscle tissue and blood serum of intact 1-month-old rats and 1-month-
old rats born to animals irradiated at different doses and subjected to irradiation at a dose of 1.0 Gy (n = 10)

Notes:

1. Lactate and pyruvate content are expressed in pmol/g of tissue; in blood — in umol/mL.
2.#-p<0.05; *—p<0.01; ** —p <0.001 — significant differences compared to intact rats.
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animals exposed to ionizing radiation develop pronounced
alterations in peripheral blood parameters and energy
metabolism. As early as one day after re-irradiation
with a 1.0 Gy dose, a decrease in hemoglobin level and
erythrocyte count was observed, alongside an increase in
leukocyte, platelet, reticulocyte, and lymphocyte numbers.
This suggests the activation of compensatory-adaptive
processes in the hematopoietic system aimed at maintaining
oxygen transport under conditions of radiation stress.

By days 3 and 7 post-irradiation, the changes intensified,
manifesting as a significant decrease in hemoglobin and a
trend towards suppression of erythropoiesis.

By day 15, the offspring of 0.5 and 1.0 Gy-irradiated
animals exhibited minimal erythroid parameter values,
accompanied by a significant reduction in hemoglobin
concentration, erythrocytes, and platelets count. This
indicates depletion of bone marrow reserves and a
transition from the adaptive to the maladaptive phase of the
hematological response. The partial restoration of the blood
cell composition by day 30 points to the implementation
of regenerative hematopoiesis mechanisms, although
hemoglobin and erythrocyte levels remained below control
values.

The decrease in hemoglobin and erythrocyte content
in the peripheral blood could be a predisposing factor to
tissue hypoxia, leading to a shift in energy metabolism
towards less efficient anaerobic mechanisms. This is
corroborated by the results of biochemical analysis, which
indicate decreased pyruvate kinase activity and increased
lactate dehydrogenase activity in the myocardium, skeletal
muscles, and blood.

The observed decrease in pyruvate kinase activity
in the skeletal muscles and blood of the offspring of 1.0
Gy-irradiated animals reflects the inhibition of the final
stages of the glycolytic pathway and a reduction in the
intensity of substrate-level phosphorylation. Conversely,
the increase in lactate dehydrogenase activity and the
elevated levels of lactate and pyruvate suggest a metabolic
shift towards anaerobic glycolysis. The increased lactate/
pyruvate ratio, particularly in skeletal muscles and blood,

is indicative of the activation of the anaerobic energy-
producing pathway, compensating for the ATP deficit under
conditions of insufficient tissue oxygenation.

Thus, in the offspring of animals subjected to radiation
exposure, a complex metabolic response develops,
combining impaired erythropoiesis, reduced blood
oxygenation capacity, and activation of anaerobic energy
production aimed at maintaining cellular viability under
hypoxic conditions.

Conclusions

1. In the offspring of animals irradiated with 0.5 or
1.0 Gy and subsequently re-exposed to 1.0 Gy, anemic
changes appear as early as the first day after exposure.
These are characterized by decreased hemoglobin levels
and erythrocyte counts, accompanied by increased
leukocyte and platelet numbers, indicating the activation
of compensatory mechanisms within the hematopoietic
system.

2. The most profound impairments in hematopoiesis
are noted on the fifteenth day post-irradiation, when
hemoglobin concentration and erythrocyte count reach
their minimum values, suggesting suppression of bone
marrow erythropoietic activity.

3. In the myocardium and skeletal muscles of the
offspring born to irradiated animals, a decrease in pyruvate
kinase activity and an increase in lactate dehydrogenase
activity are observed. This is accompanied by an
accumulation of lactate and pyruvate, an increased lactate/
pyruvate ratio, and reflects a shift in energy metabolism
towards anaerobic glycolysis. This shift leads to an energy
deficit, which diminishes the adaptive and compensatory
capabilities of the offspring of irradiated animals.

4. The obtained data indicate the formation of
dose-dependent  adaptive-maladaptive  changes in
the hematopoietic and energy supply systems in the
offspring born to animals irradiated at different doses and
subsequently exposed to an additional 1.0 Gy dose. This
complex of changes could serve as an early biomarker of
radiation exposure.
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ECEHIIAJIBHUM CKJAJ IUTHUX BOJ YEPHIBEIILKOI OBJACTI TA Moro
BIIJIUB HA CTOMATOJIOI'TYHE 3J0OPOB’A AITEU

BykoBUHCHKHI iep)KaBHUN MEANYHUHN YHIBepCcUTET, YepHiBili, YKpaiHa
YIK 616.31-053.2:628.1:543.3(477.85)

O. L. T'onoBanenn, A. B. Koresnboan, M. I1. MutueHok, A. I. Parymnsxk, O. B. Mut4eHok

ECEHIIAJIBHUN CKJIAJI MATHUX BOJ YEPHIBEIBKOI OBJIACTI TA MOI'0 BILIMB HA CTOMATOJOTTYHE
310POB’SI JITEN

Bykosuncvkuii depacagruti meouunuil yHisepcumem, Yepuisyi, Yxpaina

V crarti mpoaHai3oBaHO MIKpPOGJIEMEHTHHI CKJIaJ MUTHUX Boj UepHiBerbKoi 00acTi Ta BU3HAYCHO POJb MIKPOEIEMEHTIB BOIHOTO
TIOXO/KEHHS B MONIMPEHOCTI Kapiecy cepe auTsdoro HaceneHHs. Crioctepiranocs 30UIbIIeHHS KOHIEHTpamii kaipmito 3 59,1 no 124 mr/m,
10 BKa3ye Ha MiIBUIICHY KOPCTKICTh BOAM. BMicT MarHito mepeOyBaB y Mexkax JOMYCTHMHX 3Ha4eHb i KomuBaBcs Bif 5,02 mo 49,8 mr/m.
LluHK, 3a11i30 Ta Mijb IepeOyBaay B MeXkax TpaHHYHO-I0ITyCTHMUX 3HAaY€Hb, T IXHs KUIBKICTD 3aexkala BiJl perioHy.

Oco0nuBy yBary 3aciayroBye (pTop, OCKUIBKH TUIBKH y JBOX Ipobax i3 pidox [Ipyt i Cuper ioro koHmeHnTpamis Oyna B HopMi. Y mpobax i3
piuku dHicTep — cepenHiii BMicT GTopy, 3 piuku Uepemorn y HIKHIH Tedii — HU3bKUi BMICT (Topy, 3 piuku UepeMorn y BepXHil Teuii — ykpaii
HU3bKUH.

JocimkeHi KOHIEHTPAIii MiKpo- Ta MaKpOESIEMEHTIB BKa3ylOTh Ha HEsKICHUI CKIIaa UTHOT Boxu 3 pidok dHictep 1 Uepemonr s mia-
TPUMAaHHS CTOMATOJIOTT4HOTO 3[I0POB’S JiTEH.

Kirouosi ciioBa: nutHa Boza, piuku bykoBuH#, GTOp, CTOMATOJIOTYHE 310POB’ .
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O. L. Godovanets, A. V. Kotelban, M. P. Mytchenok, A. I. Ratushniak, O. V. Mytchenok

THE ESSENTIAL COMPOSITION OF DRINKING WATER OF THE CHERNIVTSI REGION AND ITS EFFECT
ON THE DENTAL HEALTH OF CHILDREN

Bukovinian State Medical University, Chernivtsi, Ukraine

One of the main ecological problems of mankind is the quality of drinking water, which directly affects the health of the population. Dental
health undoubtedly depends on the essential composition of drinking water.

The aim. To evaluate the trace element composition of drinking water and to determine the role of trace elements of water origin in the
prevalence of caries among children in the Chernivtsi region.

Materials and methods. We analyzed Regional Reports on the state of the environment in the Chernivtsi region in 2021, 2020, and
2019, and we also took samples of drinking water in 13 schools in the region, where dental examinations of schoolchildren were conducted.
Chemical and analytical studies of water samples were carried out at the Ukrainian Scientific Center for Marine Ecology.

Results. The waters of the rivers of the Chernivtsi region are classified as “slightly polluted”, compared to previous years, there is a
tendency to improve the quality of drinking water intakes on the Prut and Siret rivers.

As for the macroelemental composition of drinking water, the calcium content did not exceed the maximum permissible concentrations
only in the Prut River, in the village of Herts. In the rest of the regions, there is an increase in calcium concentration from 59.1 to 124 mg/1,
which indicates increased water hardness. The magnesium content was within the permissible values and ranged from 5.02 to 49.8 mg/1.

Trace elements such as zinc, iron and copper were within the limits of permissible values and their amount depended on the region.

Fluorine deserves special attention, since its concentration was normal only in two samples from the Prut River and the Syret River.
Samples from the Dniester River have an average fluoride content, from the Cheremosh River in the lower reaches — a low fluoride content,
from the Cheremosh River in the upper reaches — extremely low.

© O. I. Tonosanenp, A. B. Korens06an Ta iH., 2025
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Conclusions. The investigated concentrations of micro- and macroelements indicate the poor quality of drinking water from the Dniester
and Cheremosh rivers for maintaining the dental health of children in the Chernivtsi region.
Keywords: drinking water, Bukovyna rivers, fluoride, dental health.

Beryn

OCHOBHUM YHHHUKOM HOPMAJBHOI JKHTTEMISUTBHOCTI
MonuHN € ii 3a0e3medeHicTh 4YHCTO Ta (i3iororigHo
MOBHOIIIHHOIO MUTHOIO Bomoro. 3a ganumu BOO3, moHaz
80 BIACOTKIB yCiX MpoOieM 370POB’S JIOAWHU OB’ sI3aHi
3 sikicTio nuTHOT Bozu [1]. BnacHe BomompoBizHa muTHA
BOJIa BU3HAYAE CTYITIHb EKOJIOTTYHOrO i eI 1eMi0I0riYHOrO
OJaromoayvus IMUTHX PETioHIB. AJKE 3 BOJOK HAIXOMUTh
Garato cosed, y TOMY 4YHMCIi Makpo- 1 MIKpOEJIEMEHTH,
sK-0T Kanbliit (10-20%), marniii (5—15%), narpiii (10%),
Kaii, ox, ¢rop ta in. IloTpeOy B MUTHIH BOAI JIOAMHU
1 CyCHiJIbCTBA Ha3aral 3a10BOJIbHAIOTE HacaMIIepel] piuKH,
BOHH € BOJINBUMH TPAHCIIOPTHUMHU apTepismu [2].

Teputopiero YepHiBenbkoi 0OO0NACTi TeUyTh IOHAX
70 pigok, siki Hamexarb mo OaceitHy YopHOTro MOps.
OcuoBanmmu 3 Hux € Ilpyr, Cuper i Hmicrep. Ilpyr
€ JiBoro mpuTOoKoI0 JlyHaro, 6epe moyaTok 3 Jpkepera Ha
cxuni [oBepnu, BepxHs Tedis piuKH MPOXOIUTH Yepes
YepuiBeupky i IBano-®paHkiBchKy obnacTi. binbiicTs
PIYOK HAIIOi 00JacTi HANCKUTH caMe 10 Oaceitny [Ipyra
[2]. Haiibinbuoro #oro nputokoto € Uepemom. Ls piuka
B CBOIll BepXHill Teuil Ma€e TipChKUI XapakTep, YIPOIOBK
33 KM JEeXUTh y BY3bKIH 3BHBUCTIH TipCHKIH JONUHI.
Hwkus Tewist B Mexax [lepeakapnarts IUIMBE LIMPOKOKO
JOJIMHOIO 3—5 KM, CXUJIM JIOJIMHA HEBUCOKI, MOJIOT1, Tepa-
copani. Cuper € niBoio nmpuTokoro JlyHato, y cBOiil Bepx-
Hil 9aCTHHI Te4e TepUTOpi€l0 YKpaiHU 1 € TeX TipChKOIO
piuxoro, Oepe mowaTrok y Mexax ropu Marypa. [JuicTep
Te4e B3J0BXK MIBHIYHOI MeXi 00yacTi mpotsarom 272 KM
1 Ha Lil TepuTOpii Mae pIBHUHHUN XapakTep; Npasi MpH-
TOKH #oro HeBesuki [3].

Benuka KUTBKICTh PIiUoOK, IO TEUyTh TepuTopiero Uep-
HIBEI[HKOT 00JIaCTi Ta MAIOTh Pi3HY TCOJIOKAIIIIO, 3yMOBITIOE
HEOOXiHICTh BUBYECHHS CKJIQJy TMTHOI BOAM, MEperycimMm
MaKpo- Ta MiKpOEJIEeMEHTIB SIK OCHOBHOTO YHHHHKA PH3HKY
PO3BHUTKY 3aXBOPIOBaHb TBEPIHX TKaHHH 3y0iB y AiTeH.

MeTo10 OCTITKEHHSI € OIIHUTH MIiKpOEIEMEHTHUH
CKJIaJl IUTHUX BOJ 1 BU3HAYUTH POJIH MIKPOETIEMEHTIB BOJI-
HOTO TTOXO/IKCHHS B IOITHPEHOCTI Kapiecy cepes TUTII0ro
HaceneHHs UepHiBelbKo1 00JIacTi.

Marepiajiu Ta MEeTOAU AOCTiZKEHHS

Jnsi BUpilIEeHHST METH HaMM NPOBEACHO aHaji3 peri-
OHAJILHUX JIOMOBiJIEH MPO CTaH HABKOJHUIIHBOTO CEpEI-
opumia B Yepnisenpkiit odmacti B 2021, 2020 pokax [4; 5],
TaKOX HAMHU OyJIO B35ATO MPOOM MUTHOI BOAW B 13 mikomax
00I1acTi, e TPOBOAMIIMCS CTOMATOJIOTIYHI OTJISITU TITKOJISI-
piB. XiMiKO-aHATITHYHI TOCIIIKEHHS MPOO BOAM MIPOBEIH
B HAY «VYkpalHCbkuil HayKOBHH IICHTP €KOJOTil MOpS».
JocnimKeHHsT TPOBOMMIOCH i3 AOTPUMAHHAM TIPUHIIAIIIB
lenscincpkoi nmekmapariii CBiToBOI MenuuHOi acomiartii
«ETnuni 3acagy MEIMYHUX JOCTIIKEHB, IO CTOCYIOTHCS
JIIONCHKUX Cy0’ €KTIBY.

Pe3ynbTaTn 10CHiKEHHS Ta IX 00TOBOPEHHS
Bonu piukn [lHicTep Hajexarb 10 KaTeropii «ciadko
3a0pyaneHi». Koeogimient cranoBuB KJ[HicTp 1,17.

Bu3HadyeHi MOOJMHOKI TEPEBHUIIEHHS CaHITAPHUX HOPM
y mpobax, 30KkpeMa B TEIUTy HOpy POKY, Ta cepelHi piuHi
MOKa3HUKH TepedyBain B Mexxax HopMu. CyTTEBUX Iepe-
BUILIEHb CaHITAPHUX HOPM Yy MUTHIH BOJAI HE crocrepi-
rajocsi, a METEOpOJIOTiYHI YMOBM CIPHSJIM BiJHOCHO
3aJI0BUILHOMY CTaHy BOX B ychoMy OaceifHi. SIkicTh BoA
Juictpa y 2021 pori HOpiBHSHO 3 aHAJIOTIYHAM TIE€Pi0IoM
MOTIepETHIX POKiB He 3MiHmmacs [3].

Jo xareropii «cimabko 3a0pygHEHI» TaKoX Halle)KaTh
Bomu p. [pyT 3 xoedimieatom Kllpyr = 1,21, p. Cuper
ip. Yepemomn 3 koedinieaTamu Biamoigao KCuper = 1,2.
VYci moka3zHukH B OaceiiHax WX pidok Ha Teputopii Uep-
HIBEIbKOI 00J1acTi BiAmoBiAamu HOpMaM. Y 3B’SI3Ky 3 Bij-
CYTHIMH 3HAYHHMH aHTPOIIOTCHHUMH JDKEpeIaMu 3a0py-
HEHHSI, BOIU LIUX PIUOK XapaKTePHU3YIOThCS SIK «J100pi» 3a
CTaHOM 1 «YHCTI» 32 CTYNEHEM YHCTOTH [3; 4].

Kpim Toro, criocTepiraeTbcst TEHACHILIS 10 MOMINIICHHS
SKICHOTO CTaHy B MICHSX MUTHHUX BOJ03a00piB Ha piukax
IMpyt i Cuper mopiBHAHO 3 aHAJIOTIYHUM Tepionom 2021,
2020, 2019 poxkis [3; 4].

3a pesynbTaraMH TPOBEACHWX HaMH XiMiKO-aHaIi-
TUYHAX JIOCHIPKEHh BCTAHOBIICHO, IO MIiKpOEIEeMEHT-
HUI CKJIaJ MUTHOI BOAHM BapilO€ 3aJISKHO BiJ TeoJOKarlii
(tabm. 1).

YMICT KalbIlifo, «OyaiBeILHOrO Marepiaay» A KiCT-
KOBUX TKaHHH, y JOCII/PKEHUX MpoOax i3 OacelHiB piuok
Huictrep 1 Cy4aBa BABIYI BUINUN 32 JOMYCTHMY KOHIICH-
Tparliro, BiAMoBiaHO y 2,24 Ta 2,48 pa3a. BiporigHo BuIi
MOKa3HUKH ITOPIBHIHO 3 JIOITYCTUMUMHM 3HAYEHHSIMH TaK0X
i3 po6 p. Yepemom sik y BepxHiit Tewii — B 1,68 pasa,
Tak 1 B HWKHIN Tewii — B 1,64 paza ta B M. UepHiBmi —
B 1,76 paza. Ha 15,29% Bumi nokaszHuku 3 npo6 p. Cuper.
LixaBumu € pesynprary 3 p. [IpyT, mo B cmT ['epra, BmicT
KaJbIiI0 € HIDKIAM 32 JTOMyCTUMi 3Ha4eHHS Ha 35,60%.
Taki pe3yasTaTH CBiAYaTh MPO >KOPCTKICTH MHUTHOI BOAH,
MO>KJIMBI TOPYIIEHHS KHCIOTHO-JIYyXHOI PIBHOBaru B poTo-
Bill TIOPOXKHMHI Ta BHCOKY HMOBIpHICTh KasbIM(iKariii
3yOHOTO HAJBOTY.

[HIIMM HaWO1TBII TOIIMPEHUM MaKPOEIEMEHTOM € Mar-
Hill. Y MocCnipKeHUX mpoOax WOro KOHICHTpallis nepedy-
Ba€ y MeXax JJOIYCTHMHX 3Ha4eHb 1 KOJIMBAEThCS Bif 5,02
10 49,8 mr/n. KpaitHi HIKHI 3Ha4eHHsI MarHiro BUSIBICHO
B npobax i3 pivok Cuper, CyyaBa Ta Uepemorr B BepXHii
Tedii. Y pentyu 3pa3kax — cepeaHi 3Ha4eHHS.

OpmHUM 13 KITIOUOBHX YHHHHKIB KapieCpe3UCTECHTHOCTI
3yOHOI emaii € HaIxoKeHHS (TOpy 3 MUTHOIO BOIOIO.
Horo KOHIIEHTpAIIisl B JOCTIKYBaHUX pobOax BOAH 3 pi3-
HUX Bomo3abipHUX OaceitHiB pidok YepHiBerpkoi obmacTi
Bapiloe B MHMpOKUX Mexax — Big 0,05 mo 1,28 mr/m.
VY Hnacesnenux nyHkrax cMmt [epua, ae mpotikae p. Ilpyr,
Tta cMT [nboka, Oaceitn p. Cupert, koHIeHTpallis GTopy
B MEXax I'PaHWYHO-IOMyCTUMOI KoHIeHTpauii — 1,28 Ta
0,83 mr/n BignosinHo. Cepenniit Bmict dropy (0,43 mr/om’
ta 0,64 Mr/n ) Bu3HaueHui y c. Kuimkisui (p. Juicrep) ta
cmt Kpacnoinbcek (p. Cy4asa). 1o 30HU 3 HU3BKUM BMic-
ToM ¢ropy (0,29 Mr/n ) HanexkaTh cMT BrxauI, OaceiH
p. Yepemorn y HykHi Tedii. Haitamxamii Bmict (0,05 mr/m)
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Tabmuus 1
Pe3yabraTu XiMmiyHOro aHamnizy npo6 nuTHoi Boau B Hallinbmux piukax YepHiBeubkoi od1acti
11 (T —— Kanbuii, Marmnii, ®rop, Mr/a uHk, 3auizo, Minpb,
Mr/J1 Mr/J1 MKT/J MKT/J1 MKT/J1
¢. Kimimkismi 112 49,8 0,45 173 23,1 91,3
(p. AHictep)
cmt ['epa 32,2 45,0 1,28 239 <6 4,29
5 |- Tlpyr)
A cmrt I'mnboka 59,1 11,5 0,83 8,21 <6 1,62
é (p. Cuper)
8 | cmt KpacHoinbchk 124 7,30 0,64 147 <6 6,36
E (p. CyuaBa)
= c. Jlosromims N 84,2 5,02 0,05 5,02 <6 1,34
zé gpe).q‘ifll.;ipeMom y BEpXHIl
pﬁ cMT BrokHuns 82,2 48,6 0,29 <1 <6 <0,5
(p. Yepemotu y HIXKHIH
Tedii)
M. YepHiBi 88,2 9,72 0,50 <1 <6 5,33
TPaHUYHO-I0IYCTHMA KOHIICHTpAIlis* 50,01 80-1,5%* 0,7-1,5** 5000%* 300* 1000*

Tpumimku:

1. * — rpaHn4HO-HOMycTHMA KOHIeHTpais, 3rigHo 3 TOCT Ne 2874-82 «Boxa mutHay.
2.%* — peKOMeH/I0BaHe 3HAYEeHHS 3TiHO 3 JOKyMeHTOM: JlepkaBHi caHITapHI mpaBuia i HopMu «Bona nutHa. ['irieHiuHi BUMOTH
JI0 SIKOCTi BOJH IIGHTPAJIi30BAHOT'0 rOCIOAaPChKO-ITUTHOTO BOJOIIOCTaYaHHs», Haka3 MiHicTepcTBa 0XOpoHU 310poB’st Ykpainu Ne 383

Bix 23.12.1996 [6]
3.! — Mupexrtusa Paxu 98/83/€C Illseiinapis [7].

¢Topy MaroTh IMTHI BoxH 3 Oaceitny p. Uepemor y Bepx-
Hilf Teuii.

VY Bcix piukoBHX OaceliHaX BMICT IIMHKY, CJICMCHTA,
SKAH TIATPUMYE HOPMAaJbHUI DPICT 1 PO3BUTOK AUTSIYOTO
OpraHi3My, BIJIIOBIa€ TI'PAaHUYHO-AOIYCTUMHM MeXam,
OJIHAaK € BIMIHHOCTI 3aJIe)KHO Bij perioHy. HaiiBuiia koH-
LIEHTpallisl BCTaHOBJIeHa B Oaceitni p. Juicrep (c. Kiim-
KiBIi) i cranoButh 173 Mkr/n. Ha 15,02% Huxuuii BMIiCT
muHKy B piuni CydaBa, Ha 86,18 % — y piuni IlpyT, mo
B cMT I'epua, Ha 95,25% —y p. Cuper, Ha 97,09% — y Bepx-
Hiit Teuil p. Uepemommn. HaiimeHmni 3HadeHHS (MeHIIE 3a
1 MKT/7T) BU3HAYCHO B HIDKHIH Teuil p. Yepemorn Ta y BoJo-
mpoBozi M. YepHiBIi.

Konnentpariiss 3amiza B MUTHUX Bojax YepHiBEeIbKOI
00J1acTi B 'paHMYHO-AOIMYCTUMUX MEXax. Y BCIX JOCII-
JUKEHUX Tpo0ax HOoro BMICT MeHIIE 3a 6 MKI/I, OKpiM
p. Auicrep, ae 23,1 Mkr/a 3aii3a.

om0 BMicTy Miji B MUTHIH BOAI, TO HAliBUINA ii KOH-
uenrpauis B p. Anicrep, mo B 10,94 pasa Huxue 3a rpa-
HUYHO-JIOITYCTHMI 3HAY€HHSA. Y PELITH PETiOHIB YMICT
bOT0 MiKkpoeneMeHTy MeHie 3a 10 mMxr/mn: y p. Cy4asa —
6,36 MKr/11, BogomnpoBiaHa Boga M. YepHismi — 5,33 MKr/1,

y p. pyt — 4,29 mxr/7, y p. Cuper — 1,62 mxr/m, y p. Uepe-
Mour y BepxHiit Tewil — 1,34 MKr/n, a B HWKHIN Teuil —
MeHie Hix 0,5 MKr/iL.

BucHoBkH

Bonu pivok YepHiBeupkoi oOmacti Haiexarb 10
«cabko 3abpynHeHnX». MakpoeleMeHTHHH 1 Mikpoee-
MEHTHHH CKJIaJ] IMTHOI BO/IM IIepeOyBaB y IUPOKHUX MEXKaxX
3aJIe)KHO BiJ piukoBoro OaceiiHy. Hazaram xoHIeHTparlis
KaJbIlifo Oyna BHIIOIO 32 TPAHHYHO-JOMYCTHMI 3HAUCHHSI.
Taki MiKpoeleMeHTH, K MarHiil, OWHK, 3aJ7i30 Ta Mijb,
nepeOyBaii B MeKaX HOPMH, Ta iXHA KUTBKICTH 3aiexana
Bix perioHy. Tinpku y nBox mpobax 3 p. Ipyt i p. Cuper
OyB HOMyCTHMHUH PiBeHBb (HTOPY, Y PEIITH PETiOHIB — HU3b-
kuil. Taki KoHIEHTpalii MiKpo- Ta MakpOEJIEeMEHTIB BKa-
3yIOTh Ha HESIKICHUI CKJIaJl UTHOI BOoAM 3 pidok JIHicTep
i Uepemorn ajisi MiATpUMAHHS 370pOB’Sl 3yOOIIeaeHOT
cucremu aitei YepHiBerpkoi o0nacTi.

®dinancyBaHHs Ta KoHGQUIKT iHTepeciB. ABTOpU
3asBJISIOTH NPO BiACYTHICTH KOHQUIIIKTY iHTepeciB. Creri-
anpHOTO (DiHAHCYBAHHS Ha JOCIIKCHHS HE BUIULIIOCS.
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EVALUATION OF RISK FACTORS FOR INTRAOPERATIVE BLEEDING IN ENDOSCOPIC SURGERY IN PATIENTS
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Background. Chronic rhinosinusitis with nasal polyps (CRSwNP) is a common inflammatory disease of the paranasal sinuses that
significantly impacts the quality of life. Functional endoscopic sinus surgery is the standard surgical method; however, intraoperative bleeding
is a clinically significant issue, especially in patients with aspirin-exacerbated respiratory disease (AERD).

Objective. To assess factors associated with increased intraoperative bleeding in patients with CRSWNP and AERD and compare the
extent of intraoperative bleeding between AERD and non-AERD groups.

Methods. A retrospective analysis was conducted on 40 patients who underwent endoscopic endonasal pansinusotomy (EEP): 27 with
AERD and 13 without AERD. Assessed parameters included intraoperative blood loss (mL), surgical field visualization (Boezaart scale), and
disease severity (modified Lund—Mackay scale). Statistical analysis involved Student's t-test and Pearson's correlation coefficient (p < 0.05).

Results. Patients with AERD had significantly higher intraoperative blood loss (161.9 + 39.5 mL vs. 108.5 £ 45.0 mL, p = 0.001)
and poorer surgical field visibility (Boezaart score: 3.26 + 0.7 vs. 2.54 £ 0.7, p = 0.009) compared to non-AERD patients. The modified
Lund-Mackay score was also higher in AERD patients (36.07 + 10.5 vs. 27.69 + 9.9, p = 0.021), indicating an association with increased
intraoperative bleeding.

Conclusion. Patients with AERD have increased intraoperative bleeding and reduced surgical field visibility. The modified Lund-Mackay
score may help predict bleeding risk, highlighting the need for individualized preoperative strategies to minimize surgical complications.

Keywords: sinusitis, nasal polyps, aspirin-exacerbated respiratory disease, endoscopy, bleeding.
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OIIHKA ®AKTOPIB PH3HMKY IHTPAONEPALIAHOI KPOBOTEYI IIPM EHJOCKONIYHIA XIPYPI'Ii
Y NAHIEHTIB 13 XPOHIYHUM MOJIIINO3HUM PUHOCHUHYCHUTOM TA ACHIPUHOBOIO TPIAJIOIO (AERD)

Heporcasra ycmarnosa «Incmumym omonapuneonoeii imeni npo. O. C. Konomitiuenka HayionansHol akademii meouuHux Hayk Ykpainuy,
Kuis, Yxpaina

V crarTi mpeAcTaBleHo pe3ysbTaTd JOCIiIKeHHs (aKTOpiB, sIKi BIUIMBAIOTH Ha iHTpaomepawiiiHy KpOBOTEYY Iijl 4aC €HIOCKOMIYHOT
SH/IOHA3aJIbHOT Xipypril y maiieHTiB i3 XpoHIYHMM moiino3HuM puHocuHycutoMm (XPC3HII), acomifioBanum 3 acmipuH-eK3anepOOBaHUM
pecniparoparM 3axBoproBanHsM (AERD). Busueno mani 40 narmienTis, ski cranoBwm a8i rpymu: 3 AERD (n = 27) ta 6e3 AERD (n = 13).
BcranosneHo, 1o narienti 3 AERD manu 3Ha4HO BHIIUi piBeHb nepuomnepauiiiHoi kpoBosrparu (161,9 + 39,5 mn mpotu 108,5 + 45,0 M,
p = 0,001), a Takox ripiry Bi3yaiizailiro onepamidHoro mojs 3a mkanow boesapra (3,26 + 0,7 npotu 2,54 + 0,7, p = 0,009). Busieneno
TaKOX OUTHINY MONIMPEHICTh MONIMO3HOTO mporecy y mamieHTis 3 AERD 3a mogudixoBaHoro mkanoro Lund-Mackay (36,07 + 10,5 mpotu
27,69 £9,9, p =0,021), 1110 1a€ MOXKJIMBICTH BUKOPHUCTOBYBATH Liel MOKA3HHUK SIK IPOTHOCTHYHUI Mapkep PH3UKY iHTpaomnepaniifHoi KpoBo-
BTpard. Pe3ynsratn nocnipkeHHS MOXYTh OyTH BHKOPUCTaHI JUIs ONTHMI3alii mepenonepaniiiHoro Benenns nauieHtis 3 AERD 3 metoro
POQUTAKTUKY YCKITIJAHEHb IIiJl Ya¢ XipypriyHOTo BTPYYaHHS.

Kitio4oBi ciioBa: cuHycHT, Ha3abHi MOJINH, ACHiPUH-IHAyKOBaHe PECHipaTopHe 3aXBOPIOBAHHS, €HIOCKOITis, KPOBOTEYA.

Introduction
Chronic rhinosinusitis with nasal polyps (CRSwNP) is
a common inflammatory disease of the upper respiratory
tract characterized by chronic inflammation of the mucous
membrane of the nasal cavity and paranasal sinuses,
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resulting in the formation of nasal polyps. This condition
significantly impairs patients’ quality of life due to persistent
nasal obstruction, mucous and/or purulent discharge,
impaired olfaction, and chronic facial pain. According to
recent data, CRSWNP occurs in approximately 2—4% of the
adult population [15]. One of the most effective surgical
treatments for CRSwNP is endoscopic endonasal surgery,
which allows for the removal of polyps, improved sinus
ventilation, and restoration of normal function of the
nose and paranasal sinuses. Evidence shows that the use
of modern endoscopic techniques significantly reduces
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operative trauma and improves surgical outcomes [11, 12].

A distinct form of CRSwNP is the polyposis
rhinosinusitis associated with intolerance to nonsteroidal
anti-inflammatory drugs, known as aspirin-exacerbated
respiratory disease (AERD), which is characterized
by the triad of bronchial asthma, hypersensitivity to
cyclooxygenase-1 (COX-1) inhibitors, and the presence
of nasal and paranasal sinus polyps. Patients with AERD
typically exhibit a more severe disease course and a higher
risk of polyp recurrence after surgery. Laidlaw et al.
indicate that AERD occurs in 7% of patients with CRSwNP
and is characterized by significantly greater resistance to
standard treatments [5]. In addition, this group of patients
are at increased risk of intraoperative bleeding, which
complicates surgical management and may increase the
risk of postoperative complications [5].

Recent studies show that patients with AERD often
have elevated IgE levels, associated with allergic responses
and enhanced inflammation. IgE plays a key role in the
pathophysiology of allergic diseases and contributes to
chronic airway inflammation [7]. According to Mullol et
al., elevated IgE levels in patients with AERD correlate
with disease severity and increased risk of intraoperative
bleeding during endoscopic procedures [4, 9]. This is due
to IgE-mediated inflammation, which increases vascular
permeability and bleeding risk. Studies also indicate that
optimal management of anticoagulant therapy before
surgery can significantly reduce the risk of intraoperative
bleeding [10].

Objective. To analyze factors contributing to increased
intraoperative bleeding in patients with CRSwWNP and
AERD during endoscopic endonasal surgery. The study
will also compare intraoperative bleeding between
CRSwNP patients with and without AERD, which will
allow determination of management differences between
these two groups and the development of recommendations
to optimize surgical treatment.

Materials and Methods

To achieve the objective and accomplish the tasks, from
2023 to 2024, clinical and laboratory data of 40 patients
were analyzed: including 17 females (42.5%) and 23 males
(57.5%),aged20-70 years (meanage45.9+ 13.2 years), who
underwent surgical treatment for “Chronic rhinosinusitis
with nasal polyps” (J32.0 Chronic sinusitis, J32.4 Chronic
pansinusitis, J33 Nasal polyp) — “Endoscopic endonasal
pansinusotomy (EEP)” at the clinic of the State Institution
“O. S. Kolomiichenko Institute of Otolaryngology of the
National Academy of Medical Sciences of Ukraine.” The
study was approved by the Committee on Bioethics and
Deontology of the State Institution “O. S. Kolomiichenko
Institute of Otolaryngology of the National Academy
of Medical Sciences of Ukraine” (Protocol No. 22/12
dated 28.12.2021) and conducted in accordance with the
Declaration of Helsinki. All patients provided written
informed consent for the processing of their personal and
clinical data for scientific purposes. Among comorbid
conditions, 13 (32.5%) patients had hypertrophy of
the inferior nasal turbinates, 20 (50%) had nasal septal
deviation (J34.2), 12 (30%) patients had bronchial asthma
(J45), and 27 (67.5%) had AERD. Clinical characteristics

ISSN 2226-2008 OAECHKUIT MEJIMYHUIM KYPHAJI Ne 5 (196) 2025

KJITHIYHA IIPAKTHUKA

and parameters, in addition to age and sex, included:
primary diagnosis and comorbidities, medical and personal
history, body mass index, and intraoperative blood pressure
indicators.

General clinical blood test parameters were analyzed
(platelet count, ESR, % eosinophils in the leukocyte count),
as well as coagulation profile (clotting time, prothrombin
index, international normalized ratio). The extent of the
polipoid process was assessed by endoscopic examination
ofthe nasal cavity (Lund—Kennedy) and CT of the paranasal
sinuses (modified Lund—Mackay scale).

Objective indicators of chronic rhinosinusitis were
evaluated using the endoscopic scoring system (Lund—
Kennedy), which assesses pathological visual findings in
the nose and paranasal sinuses, including polyps, discharge,
edema, scarring, and crust formation (the modified Lund—
Kennedy score includes polyps, edema, and discharge, and
has high inter-rater and test—retest reliability). This scoring
system is most relevant for chronic rhinosinusitis with
polyposis for evaluating pre- and postoperative states in
endoscopic sinus surgery [8, 16].

The duration of the endoscopic stage (minutes),
surgical field visibility, assessed using the Boezaart scale —
and total perioperative blood loss (mL) were evaluated and
analyzed. The surgical field visualization scale proposed
by Andre P. Boezaart is an instrument for assessing the
quality of the operative field during surgeries, particularly
endoscopic procedures on the nasal sinuses. It helps
objectively determine the degree of bleeding and its impact
on visibility during surgery.

Boezaart scale:

* 0 points: no bleeding.

* 1 point: minimal bleeding; isolated drops of blood
that do not interfere with the surgical process.

* 2 points: light bleeding; periodic suctioning is
required, visibility remains satisfactory.

* 3 points: moderate bleeding; frequent suctioning,
brief loss of clarity of the surgical field.

* 4 points: significant bleeding; continuous suctioning,
visibility markedly compromised.

* 5 points: massive bleeding; surgery becomes
impossible due to complete lack of visualization.

This scale is widely used in studies assessing the
influence of different anesthetic methods on surgical field
quality [1, 13].

All cases were divided into two groups: study group
(with AERD) — 27 (67.5%) patients; and control group
(without AERD) — 13 (32.5%) patients.

Research materials were statistically analyzed using
parametric and non-parametric methods. Dataaccumulation,
correction, systematization, and visualization processed and
visualized using Microsoft Excel. Statistical analysis was
performed using Orange3-3.36.2 software. For quantitative
indicators with normal distribution, data were combined
into variation series in which arithmetic means (M) and
standard errors (m) were calculated. Nominal data were
described by absolute numbers and percentages. When
comparing mean values in normally distributed quantitative
datasets, Student’s t-test was calculated. Obtained t-test
values were compared with critical values. Differences
were considered statistically significant at p < 0.05.

21



KJITHIYHA IIPAKTHKA

Comparison of nominal data was performed using
Pearson’s ¥ test, which allows assessment of the
significance of differences between the actual number of
results or qualitative characteristics in each category and
the theoretical number expected under the null hypothesis.
The ¥? value was compared with critical values for (r—1) x
(c—1) degrees of freedom. If the obtained value exceeded
the critical value, a statistical association between the
studied risk factor and the outcome was concluded.

The Pearson correlation coefficient I was used to assess
the strength of association between quantitative indicators
with normal distribution. The statistical significance of the
correlation was evaluated using the t-test. The obtained
t value was compared with the critical value for a given
significance level and degrees of freedom n-2. Correlation
coefficients r were interpreted according to Chaddock’s
scale (Table 1).

Table 1
Chaddock’s scale

Characteristic of the strength
of the correlation

no correlation

Correlation
coefficient valuer

less than 0.1

0.1-0.3 weak
0.3-0.5 moderate
0.5-0.7 noticeable
0.7-0.9 strong
0.9-0.99 very strong

To study correlation between phenomena represented
by quantitative data with a non-normal distribution, the
non-parametric Spearman rank correlation coefficient was
used. Statistical significance of correlation was assessed by
the t-test. If the calculated t value was less than the critical
value for the given degrees of freedom and significance
level, the correlation was considered non-significant;
if greater, the correlation was considered statistically
significant. Correlation coefficients p were also interpreted
according to Chaddock’s scale.

Research results and their discussion

Both groups had no statistically significant differences
in the majority of the analyzed clinical and laboratory
parameters, meaning that the cases included in the study
adequately represent the object and subject of the research
(Table 2), and thus the obtained results and conclusions can
be considered well-grounded.

The parameter “total perioperative blood loss in mL”
was significantly and statistically higher in patients of the
study group (with AERD): mean values 161.9 £ 39.5 mL
vs. 108.5 = 45.0 mL (Student’s t-test = 3.655, p = 0.001),
as shown in Figure 1. At the same time, the minimum and
maximum values of this parameter also differed between
the groups.

Similar group differences were found in the Boezaart
score (visibility of the surgical field during endoscopic
surgery (bleeding level)) — a significantly and statistically
higher score was observed in patients of the study group
(with AERD): mean values 3.26 £ 0.7 vs. 2.54 + 0.7
(Student’s t-test = 2.858, p = 0.009), as shown in Fig. 2.

A statistically significantly higher modified Lund-
Mackay score was also observed in patients of the study
group (with AERD): mean values 36.07 £ 10.5 vs.
27.69 + 9.9 (Student’s t-test = 2.456, p = 0.021), as shown
in Figure 3, which may serve as a prognostic criterion
(factor) — an assessment of the potential expected blood
loss during endoscopic endonasal pansinusotomy already
at the stage of preoperative preparation.

The parameters “total perioperative blood loss in mL”
and the Boezaart score had a moderate positive correlation
(Pearson’s r = +0.615), and did not differ between the
groups (Fig. 4), which may indicate the independence of
the Boezaart score on the patient’s underlying pathology.

In contrast, “total perioperative blood loss in mL”
differed substantially between the groups depending
on the duration of the endoscopic stage: it had a strong
positive correlation (Pearson’s rxy = +0.73) in the control
group (patients without AERD) and did not depend on the
duration of surgery in patients of the study group (with
AERD), although it was statistically significantly higher in

Table 2
Analyzed clinical and laboratory indicators in groups
.. - Level of significance
Characteristics and indicators Study group (n=27) | Control group (n =13) of diﬂ’e%ences

Age 477+13.2 422+11.7 p=02
Gender:
female 25.0% 17.5% p=05
male 42.5% 15.0%
Body Mass Index 27.0+43 26.1+44 p=0.6
Systolic Blood Pressure (SBP), mmHg 68.4+12.2 72.5+17.8 p=05
Platelet Count, x10°/L 270.2 £ 56.7 262.9 +52.7 p=0.7
ESR, mm/hour 7.0+£45 51+£32 p=0.1
Eosinophils in the Leukocyte Formula, % 32+25 3.1+2.6 p=09
Coagulation Time, s 236.8 +£24.6 227.7+£125 p=0.1
Prothrombin Index, % 95.8+74 93.9+63 p=04
International Normalized Ratio 1.06 + 0.09 1.07 £ 0.08 p=10.6
Duration of the Endoscopic Stage of Surgery, min 95.9+22.8 98.9 +38.0 p=0.8
Lund—Kennedy scale score 10.3+£1.6 10.0+2.0 p=0.7
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Fig. 1. Boxplot of the distribution of “total perioperative blood loss in mL” in patients of the study group (“yes”)
and control group (“no”)
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Fig. 2. Boxplot of the distribution of the Boezaart score in patients of the study group (“yes”)
and control group (“no”)
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Fig. 3. Boxplot of the distribution of the modified Lund—Mackay score in patients of the study group (“yes”)
and control group (“no”)

this group (Fig. 5). This may indicate the significant clinical
relevance of AERD — whenever such pathology is present,
substantial blood loss during endoscopic sinus surgery in
chronic rhinosinusitis with nasal polyps should always be
anticipated, predicted, and prevented.

Correlation between other characteristics and
parameters was absent, weak, or of no substantial clinical
significance in the context of the present study.

The results of our study confirm the data of other authors
regarding the distinct clinical and pathophysiological
features of AERD patients compared to patients without
AERD. According to the recommendations of the European
Academy of Allergy and Clinical Immunology (EAACI),
NSAID-induced respiratory disease is characterized by

chronic eosinophilic inflammation involving both the
upper and lower airways, and manifests as a severe course
of chronic rhinosinusitis with nasal polyps and bronchial
asthma [4]. The pathogenesis of AERD is associated with
disturbances in arachidonic acid metabolism, particularly
through the blockade of cyclooxygenase-1 (COX-1), which
leads to a deficiency of prostaglandin E2 (PGE2) and an
excess of leukotrienes, which are potent mediators of
inflammation [4].

In our study, the significantly higher blood loss and
worse visibility of the surgical field in patients with AERD
can be explained precisely by this enhanced eosinophilic
inflammation, which is also confirmed by the results of
other authors. In particular, Kowalski et al. (2018) noted
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Fig. 4. Correlation between “total perioperative blood loss in mL” and the Boezaart score in patients
of the study group (“yes”) and control group (“no”)
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Fig. S. Correlation between “total perioperative blood loss in mL” and “duration of the endoscopic stage
in minutes” in patients of the study group (“yes”) and control group (“no”)

that patients with AERD exhibit pronounced eosinophilic
infiltration of the nasal mucosa, increased levels of cysteinyl
leukotrienes and PGD2, which contribute to chronic
inflammation and polypoid tissue transformation [3]. This,
in turn, leads to more severe disease course of chronic
rhinosinusitis with nasal polyps and increases perioperative
risks, including elevated intraoperative blood loss.

The obtained results are consistent with data
from a domestic researcher who also reported high
intraoperative bleeding in patients with AERD and
emphasized the importance of preoperative preparation
to provide adequate visualization of the surgical field.
In his work, the use of aminocaproic acid (ACA)
contributed to a gradual reduction of bleeding and
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improvement of the surgical field to a level of 4-5 points.
At the same time, unlike his study, in our work no
changes were found in general coagulation parameters,
but a significant impact of the extent of the polypoid
process (according to the Lund—Mackay scale) on the
level of perioperative blood loss was established. This
indicates that, in addition to coagulation mechanisms,
local inflammatory factors and vascular permeability
play an important role in bleeding in patients with
AERD, which must be considered during preoperative
planning and therapy selection [2].

Thus, a comprehensive assessment of patients with
AERD, taking into account the severity of the inflammatory
process and the extent of polypoid changes, is necessary
to optimize treatment strategies, reduce surgical risks, and
improve postoperative outcomes.

Conclusions

Our study showed that intraoperative blood loss in

patients with chronic rhinosinusitis with nasal polyps and

KJITHIYHA IIPAKTHUKA

AERD significantly exceeds the corresponding indicator
in patients without AERD. This requires more careful
planning of surgical interventions, taking into account the
associated risks.

Assessment using the Boezaart scale confirmed
significantly worse visualization of the surgical field in
patients with AERD, which complicates the course of
surgery and increases the risk of complications. The extent
of the polypoid process according to the Lund-Mackay
scale is an important prognostic criterion for the risk of
increased bleeding.

It was also found that in patients with AERD, the level
of blood loss does not depend on the duration of the surgery,
which may indicate the key role of the pathogenetic features
of the disease.

The obtained data support the need for enhanced
preoperative  preparation, including individualized
hemostatic therapy and extended diagnostics to predict and
prevent intraoperative bleeding.

BIBLIOGRAPHY

1. Bafna U, Sharma P, Singhal RK, Gurjar SS, Bhargava SK. Comparison of hypotensive properties of dexmedetomidine
versus clonidine for induced hypotension during functional endoscopic sinus surgery: a randomised, double-blind interven-
tional study. /ndian J Anaesth. 2021; 65(8): 579-585. DOI: 10.4103/ija.1JA 57 21.

2. Di Mauro R, Lucci F, Martino F, et al. The role of intraoperative stroke volume variation on bleeding during functional
endoscopic sinus surgery. Minerva Anestesiol. 2018; 84(11): 1246-1253. DOI: 10.23736/S0375-9393.18.12401-1.

3. Koshel IV. Polipoznyi rhinosinusyt, asotsiiovanyi z neperenosymistiu aspirynu: mekhanizmy formuvannia, diahnostyka ta
likuvannia [dissertation]. Ivano-Frankivsk: Ivano-Frankivskyi Natsionalnyi Medychnyi Universytet; 2018. 295 p.

4, Kowalski ML, Agache I, Bavbek S, et al. Diagnosis and management of NSAID-Exacerbated Respiratory Disease
(N-ERD) — a EAACI position paper. Allergy. 2019; 74(1): 28-39. DOI: 10.1111/all.13599.

5. Laidlaw TM, Boyce JA. Updates on immune mechanisms in aspirin-exacerbated respiratory disease. J Allergy Clin Immunol.

2023; 151(2): 301-309. DOI: 10.1016/j.jaci.2022.08.021.

6. Levin M, Chan Y, Sommer DD, Thamboo A, Lee JM. Quantifying surgical completeness in patients with aspirin-
exacerbated respiratory disease. J Otolaryngol Head Neck Surg. 2023; 52(1): 83. Published 2023 Dec 17. DOI: 10.1186/

s40463-023-00682-1.

7. LiZ,Zeng M, Deng Y, et al. 15-Lipoxygenase 1 in nasal polyps promotes CCL26/eotaxin 3 expression through extracellular
signal-regulated kinase activation. J Allergy Clin Immunol. 2019; 144(5): 1228-1241. €9. DOI: 10.1016/j.jaci.2019.06.037.
8. Lund VJ, Kennedy DW. Staging for rhinosinusitis. Otolaryngol Head Neck Surg. 1997 Sep; 117(3 Pt 2): S35-40. DOI:

10.1016/S0194-59989770005-6.

9. Mullol J, Azar A, Buchheit KM, Hopkins C, Bernstein JA. Chronic rhinosinusitis with nasal polyps: Quality of life in the
biologics era. J Allergy Clin Immunol Pract. 2022; 10(6): 1434-1453. ¢9. DOI: 10.1016/j.jaip.2022.03.002.

10. Schlosser RJ, Storck K, Smith TL, et al. Impact of postoperative endoscopy upon clinical outcomes after endoscopic sinus
surgery. Int Forum Allergy Rhinol. 2016; 6(2): 115-123. DOI: 10.1002/alr.21651.

11. Shushliapina NO, Potapov SM, Horhol NY, Avrunin OG, Nosova YV, Abdelhamid I'Y. Clinical aspects and cytomorphological
and functional features of the nasal mucosa in chronic pathology of the intranasal structures and their verification from CT
data. Ukrainian Journal of Radiology and Oncology. 2023; 31(1): 38-59. https://doi.org/10.46879/ukroj.1.2023.38-59

12. Smith TL, Mace JC, Rudmik L, et al. Comparing surgeon outcomes in endoscopic sinus surgery for chronic rhinosinusitis.
Laryngoscope. 2017; 127(1): 14-21. DOI: 10.1002/lary.26095.

13. Yang W, Gou H, Li H, et al. Intravenous tranexamic acid improves the intraoperative visualization of endoscopic sinus
surgery for high-grade chronic rhinosinusitis: a randomized, controlled, double-blinded trial. Front Surg. 2021; 8: 771159.

DOI: 10.3389/fsurg.2021.771159.

14. Zhang K, Wang L, Qi F, Meng T. Hypotensive Levels on Endoscopic Sinus Surgery Visibility: A Randomized Non-Inferiority
Trial. Laryngoscope. 2024; 134(2): 569-576. DOI: 10.1002/lary.30867.

15. Zhang L, Zhang Y, Gao Y, et al. Long-term outcomes of different endoscopic sinus surgery in recurrent chronic rhinosinusitis
with nasal polyps and asthma. Rhinology. 2020; 58(2): 126-135. DOI: 10.4193/Rhin19.184.

16. Zinreich SJ. Imaging for staging of rhinosinusitis. 4nn Otol Rhinol Laryngol Suppl. 2004; 193: 19-23. DOL:

10.1177/00034894041130S506.

Haoitiwna oo pedaxyis 20.04.2025
Ipuiinama oo opyxy 02.12.2025

Enexmponna adpeca ons nucmyeanns ivankriv2508199528@gmail.com

ISSN 2226-2008 OJIECEKUI MEJVMUHUIM )KYPHAJI Ne 5 (196) 2025 25



KJITHIYHA IIPAKTHKA

VIIK 618.3-074/-078(477)"'364"
DOI https://doi.org/10.32782/2226-2008-2025-5-4

B. II. Miwenxo https://orcid.org/0009-0008-1888-7611
B. B. Miwienxo http://orcid.org/0000-0002-5951-3463

KJ/JITHIKO-TABOPATOPHI OCOBJIMBOCTI IIEPEBITY HE.PIIIOi ITOJIOBUHUA
BATITHOCTI B IEPIOJ BIMHHU B YKPAIHI
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KJITHIKO-JIABOPATOPHI OCOBJIMBOCTI IEPEBITY IEPIIOi IOJIOBUHU BATITHOCTI B IIEPIOJ BITHU B YKPATHI

Ooecvkuti HayioHanbHull meouynuil yuigepcumem, Qoeca, Ykpaina

Jocnmimpkeno ocoOnuBoCTi mepediry mepuroi IoIOBHHI BariTHOCTI i Yac BiifHM B YKpaiHi Ta 3alipoIoHOBaHO NepcoHidikoBaHumii anro-
put™ BexeHHs xiHOK. O6ctexeno 30 xiHOK y TepMiHi BariTHOCTI Bix 5 10 20 TmwkHIB. [lcuxoeMomiiiHuii cTaH 00CTEXEeHHUX KIHOK OLIHEHO
SIK BUCOKHIA, BUSIBIICHO ITiIBUIICHHH piBeHb crienndiunux cymapHux anTuTia 10 Helicobacter pilory, 6ib y morepeky, 3aXBOpIOBaHHS IIHTO-
nofiOHoT 3a1103H, TiNepPTOHYC MaTKH, YaCTKOBE BiJIapyBaHHS XOpioHa, aHOMAaJIbHI BariHaIbHI BUIUICHHS, JUCILIA3iI0 MUHKN MaTku. Busna-
YeHO HU3bKUI BMICT 1 Aepinut Bitaminy D. OcobmuBocTi nepediry BariTHOCTI: BUCOKA IICHXOEMOLIiHA HalpyTa, XpOHioCTpec, TiIOBITaMiHO3
BiTaMiny D, nuc6ananc BMICTy MarHiro, KOpTHU30IY, 110 MOTpedye CBOEYACHOT mepcoHi(ikoBaHOI KOpEKIIii.

Kutrouogi ciioBa: kiiniko-1abopaTopHi 0cOONMBOCTI Mepediry BariTHOCTI, BiliHa B YKpaiHi.

UDC 618.3-074/-078(477)"364"

V. P. Mishchenko, V. V. Mishchenko

CLINICAL AND LABORATORY FEATURES OF THE FIRST HALF OF PREGNANCY DURING THE WAR
IN UKRAINE

Odesa National Medical University, Odesa, Ukraine

Introduction. Chronic stress is a violation of the stress modulation system — a neuro-endocrine-metabolic reaction experienced by most
young women today, which is associated with the war in Ukraine. The purpose of the study was to determine the features of the first half of
pregnancy during the full-scale war in Ukraine and a personalized algorithm for managing women.

Materials and methods. We observed 30 women of reproductive age in the period of pregnancy from 5 to 20 weeks from the number of
residents of the city of Odessa and the region, internally displaced persons.

Research results and discussion. The psycho-emotional state of the examined women was considered high. The patients were found
to have high levels of specific total antibodies to the Helicobacter pillory antigen, pain in the lower back, thyroid disease. Late menarche
was in 16.7%, early — in 13.3%, irregular menstrual cycle — in 23.3% of the examined women. Pregnant women were found to have uterine
hypertonicity, partial detachment of the chorion, colpitis, cervical erosion. Low content and deficiency of vitamin D were determined.

Conclusions. During the full-scale war in Ukraine, every woman makes maximum efforts to preserve pregnancy. During the war years,
artificial abortion is a negative trend. The frequency of stillbirths in the first trimester remains high. The features of pregnancy in the first
half include: high psycho-emotional stress, chronic stress on the background of vitamin D hypovitaminosis, imbalance of the content of the
trace element magnesium, cortisol, which requires timely personalized correction. We consider it appropriate to recommend determining the
assessment of the psycho-emotional state of women at the stage of pregnancy planning and by trimesters, the levels of vitamin D, trace element
magnesium, cortisol, progesterone and correction of their content using personalized micronutrient and drug therapy.

Keywords: clinical and laboratory features of pregnancy, war in Ukraine.

Beryn

BariTHicTs, IOIOTH, TiCIATIONOTOBI Iepioan — e ¢izio-
JIOTi4HI MPOLIECH, SIKi mepediraroTs 3a akTHBHOT y4acTi BCiX
OpraHiB 1 cucreM oprasiamy xiHku. [Ipore recramiiHuii
HpOLIEC € NEBHUM JOJaTKOBUM HaBaHTKCHHSIM Ha opra-
HI3M BariTHOI, KWl peali3yeThcsi HECTIHKUM HaIpyKeH-
HSIM PIBHOBaru roMeocTasy Ta poO3BUTKOM KOMIIEHCATOPHO-
ajlanTaliifHuX 3MiH Y KOXKHOMY Tpumectpi [4; 11].

KoMmnieHcaTtopHO-ananTaniiiii 3MiHH B OpraHi3Mi BariT-
HOT XIHKHU 3a (Pi310JOTIYHIM THUIIOM ITiJBIAIHI HETaTHB-
HOMY BIUIMBY 0aratboxX (akToOpiB, 30KpeMa BHXiTHOMY
CTaHy Oprai3Mmy (IICHXOJOTI9HOMY, HasBHOCTI COMAaTH4-
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HHUX 3aXBOPIOBaHb, FHEKOJIOTIYHOI MAaTOJOTIi, 3aroCcTPeHb
IUX CTaHIB TOIIO), CTpecy (TOCTPOro W XPOHIYHOIO),
TOCTPHX PECIipaTOpHHUX BipyCHUX iH]eKLil, iHpeKuiiHnX
3axBOPIOBaHb, y ToMy unciti COVID-19, mo peanizyBascs
y hopminanaemii. HeratueHiI HaCIiAKY A5 300POB’ sLTFOACH
pi3HMX BikOoBHMX Tpyn micis nepenecenoro COVID-19
MaJd MiCIle HamepeloqHi moBHOMAacmTaOHOI BiHHK
y HaIii KpaiHi, o YCKJIaHIOBAJIO IIepeOir 3aXBOPIOBAHHS
Ta Foro HeTaTHBHI HACIIAKY IJIs OpraHi3My sioneit [7; 13].

Ha mocwieHHS HeraTMBHHX 3MiH TICHXOJIOTIYHOTO
CTaHy BariTHOI BIUTMBAIOTH SIK 0COOHUCTI 11 BITaCTHUBOCTI, TaK
1 HeBHpillIeHI KOH(IIKTH, TeHETUYHA CXUIIBHICTB JI0 JAeTpe-
Cili, TOpMOHAJIbHI 3MIHHU B OpraHi3mi Ta 06araro inmioro. I1ix
Yac BariTHOCTI BUHUKAIOTh 1 AUCKOM(DOPTHI cTaHu (BTOMa,
MJISIBICTB, HYJIOTA, 3aKpEIH, O0JIi y CITHHI, TEMOPOH TOIIIO),
SIKi TONUIBHO TU(GEPEHIIIOBATH i3 3aTOCTPEHHIM COMATHY-
HUX 3aXBOPIOBaHb, HAMPHUKIA] 3aXBOPIOBAHHSIMHU ILUTYH-
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KOBO-KHILIKOBOTO TPakTy (TacTpUTH, XPOHIYHI 3aKperu,
XPOHIYHI KOJIITH TOIIO), XpPOHIYHUM TeMopoeM Tomio. Kiri-
HIYHI O3HAKU IIUX 3aXBOPIOBAHb MOCUIIIOIOTHCS BHACIIIOK
TOPMOHAJIbHUX 3MIH B OpPTaHi3Mi, Y TOMY YHCIIi PEIaKCyIo-
401 JIif TOpMOHY BariTHOCTI — mporecTepony [10].

VY KOKHOI OKpeMoi JKIHKH TIeplia eMOIliifHa peakIiis
Ha BariTHICTh pi3Ha. B ONHWX >KiHOK BHHHUKAE PAIICTh,
B iHIIMX — cTpaxX. Lle 0coOmMBO TrocTpo MPOSIBISIOCH
B I MicAIli ToBHOMacITaOHOI BiitHH B YkpaiHi. XKinka
MepeXNBae TEBHUN ICHXOEMOIIMHUNA CcTpec (HeCIeIu-
¢iyaa peakmis OpraHi3My BariTHOI JKIHKM Ha 30BHIIIHI
(baktopu). €ycTpec 31e01IBIION0 BU3BAaHHIA TO3UTHBHUMHU
€MOIIiSIMH, HACJIJIKOM 40ro € 30ymKeHHs opraHizmy [1].
Hanpukian, peakifisi KIHKM Ha «IO3UTHBHUN TeCT» Ha
OaxaHy OUiKyBaHy BariTHICTh, NMEPIINH KPUK HEMOBISITH
B [10JI0T'aX TOLIO. B iHIINX KIHOK BUHWKAE HEraTUBHUH TUIT
cTpecy (AucTpec, SIKMH, HABIAKH, MPOBOKYE IMOPYIICHHS
roMeocTa3y OpraHizmMy). 3a OTO CTaHy BUHUKAIOTh 3MiHU
B yCiX 0OMiHax pe4oBUH. TaK, IiIBUIIYETHCS PiBEHB Bilb-
HHUX paIuKaliB, BHCHaXYETHCS KOPTH30J HAaIHUPHHUKIB,
3pocCTae piBeHb MPOJIAKTHHY, 3HIKY€ETHCSI BMICT IIPOTECTE-
POHY, BHHHUKA€E KJIITHHHA MATOJIOTIsA, a caMe MOPYIIY€eThCs
MUTICHICTh MITOXOHAPIN TOIO [9]. XpoHiUHMIA CTpec — 1ie
TOPYIICHHSI CHUCTEMHU MOIYJSIIII CTpecy — HeUpo-eHAo-
KPUHHO-MeTa0O0IiYHa PEeaKLis, siKa MPOSBISETHCSI KIIHIYHO
(MIIABICTIO, BTOMOIO, TOJIOBHUM 00JIeM, HYIOTOK TOIIO)
i mabopaTopHO 3aJeXHO BiA cTafii mporecy, 0coOIuBO
pIBHEM KOpPTH30Jy Ta OIlOJOTIYHUMHU pPEYOBHHAMH, LIO
TI0B’s13aHi 3 HOro 0OMiHOM (MiKpOEJIEMEHTH MarHii, KaJi,
MaKpoeJIeMeHT Kanblii, BitamiH D Ta iHmi). XpoHidHMI
CTpec TMepeKHUBAIOTh OUTBIIICTH MOJOAMX JKIHOK CHOTO-
JICHHS, 1110 TTOB’13aHO 3 BiifHOIO B YKpaiHi. Bumenasenene
BU3HAYMJIO METY HAIIIOTO JOCIIHKSHHS.

Meta AocJizKeHHSs TIOJIATaja Yy BU3HAYEHHI 0COOIH-
BOCTeH mepebiry mepmroi MOJIOBHHH BariTHOCTI B MEpiof
[TOBHOMACIITA0HOI BiiiHK B YKpaiHi Ta epcoHi(hiKOBaHOTO
QITOPUTMY BEJICHHS JKIHOK.

Marepiajin Ta MeTOIM T0CTiZKEeHHSI
[lixg HammM croctepexeHHsM mnepedyBano 30 KiHOK
PETNPOAYKTUBHOTO BiKy y TEpPMiHI BariTHOCTI Bix 5 10
20 TKHIB 13 yKcaa MelnKaHoK Micta Omecu ¥ o0macTi,

KJITHIYHA IIPAKTHUKA

BHYTpilIHbO mnepemimenux ocid (BIIO). Ilposenene
0OCTEe)KEHHs BpaxoByBaJIO pekoMeHpaanii Hakasy MO3
VYkpainn Ne 1437 «HopmanbHa BaritHicTb» [11]. BuBueHo
aHAMHECTHYHI JaHi (COMaTHYHHH, aKylIIepChbKO-TiHEKO-
JIOTIYHUH, Miclle MEIIKaHHS, CIIOCI0 XapuyBaHHS TOIIO).
JlomaTkoBO BH3HaualM pIiBHI MIKpOEJIEMEHTa MarHiro
1 KOPTH30Jy B CHPOBATIII KPOBi Ta TOOOBIH cedi; BiTaMiHy
D 3arampHOTO i IpOrecTepoOHy B CHpOBaTIi KpoBi. OtiHka
MICUXOEMOLIHHOTO CTaHy OOCTEXYBaHHX KIHOK BHKO-
HaHa 3a ExenOyprepkoro mkanoro (Hakaz3 MO3 Ykpainn
Ne 1437) [11].

JIoCmimKeHHST BHKOHAHO BIAMOBIAHO 10 TPHHIU-
mniB TenbciHchkoi aexmapaitii. IIpoTokon mociimKeHHs
3arBeppkeHo JlokanbHuM eTHyHMM KomitetoM (Ne 3 Bix
03.02.2025). Ha mpoBemeHHs OOCHipKeHHSI OyJao OTpH-
MaHO iH(pOpMaliliHy 3roay Mali€eHTiB.

CraructuuHa o0poOka pe3ysbTaTiB BHKOHYBANACh i3
3acrocyBanHsAM mporpamMu STATISTICA 10 Enterprise-
Porttable (2011, ENG) 3 BU3HaueHHSM CEpeaHbOi BeIU-
quan (M), cepeanpoi moxubku (m). JJoOCTOBIpHICTH OTPH-
MaHHX Pe3yJbTaTiB BU3HAYANIACS 32 JOMIOMOTO0 KPUTEPIIo
Cr’rogenra 3 p < 0,05 Ta menme.

Pe3yabTaTu focaiizkeHHs Ta iX 00roBopeHHs

Y TsKKI pokH TOBHOMAcITaOHOT BiiiHM B YkpaiHi Ha
0COONMBY yBary 3acilyrOBy€ BIUIUB IICHXOEMOLIHHOTO
CTaHy JKiHKM JI0 Ta Mij 4ac BariTHOCTIi. IlcuxomoridyHuii
CTaH BariTHOI XapaKTepH3YEThCS MOCUIICHHSM EMOLIN-
HOTO BITYYTTS, Y TOMY YHCIi CTpaxy (€MOIlis, 10 BHHH-
Kae uepe3 BiIUyTTs HeOe3MeKn), IpaTiBIMBOCTI i HEPBO3-
HOCTi (CTaHH CHIIBHOI 30yUIMBOCTI HEPBOBOI CHCTEMH Ha
TPHUBAJli YN TUMYACOBI HE3HAYHI MMOIpa3HEHH:), Iemnpecii
(3aXBOpIOBaHHS, SIKE XapaKTEPU3Y€EThCS TOCTIHHUM IIpH-
THIYEHHSM, IICHX19HIMH PO3JIaJaMy, TPHBOXKHICTIO) TOIIIO.
JlpaTiuBicTh MOXKE MOCHIIIOBATHUCS 32 HASIBHOCTI JIESKHX
COMATHYHMX 3aXBOPIOBaHb (HANPHKIAL, HELOCTaTHHOI
¢dyHKuil muroBuaHOT 3as1031). Tak, rinoTHpeo3 KIiHIYHO
MPOSIBIISIETECSL 3MIHAMHM HACTPOIO, IIBUJKOIO CTOMIIIOBA-
HICTIO, HE3pO3yMIJIOI0 HaJ0aBKOIO MacH Tijla, CYXICTIO
IIKipH, HAOPSKaMHU TOLLIO.

Ckapru o0CTe)XyBaHHUX JKIHOK IIiJl Yac MepIIoro 3Bep-
HEHHS JIO JIiKaps HaBe/lIeHo B Tabmuri 1.

Tabmuus 1
Cxapru nani€eHTiB i 4yac nepumoro 3pepHeHHs /10 Jikaps
TepMiH BariTHoCTi, TpuMecTp, n = 30
Tpumectp, n =30
Cumnromu Hepummii Apyruii
Abc. % Aoc. %
CnabkicTs 19 63,3 10 33,3
TPHUBOXKHICTH 21 70,0 20 66,7
ITnakcuBiCTh 15 50,0 17 56,7
CTOpOXXOBHI COH 17 56,7 16 53,3
Hynora 8 26,7 4 13,4
Boni BHU3Y KHUBOTa 30 100 30 100
BupineHHst KpoBi i3 CTaTeBUX HUIAXIB 7 23,3 2 6,7
Psicui 6ii 6 20,0 8 13,3
Boui B ninsiHII TOnepexy 14 46,7 6 20,0
3akpenu 7 233 8 13,3
Boui B ninstHLi eniractpii 8 13,3 7 23,3
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OliHKa TICHXOEMOLIHOTO CTaHy O0OCTeXyBaHHX
kKiHOK 3a EnenOyprepkoro mikanorw (Hakaz MO3 Ykpainu
Ne 1437) [9] posuiHtoBanachk sk BUCOKa (moHaa 12 GaiB)
y 66,7% o0cTexyBaHHX, 0COOIUBO B kKiHOK i3 uncna BIIO.
Ha cnaOkicTb, TpPUBOXHICTB, IIJIAKCUBICTh BKa3yBald
61,1% BaritHux y I Tpumectpi ta 52,2% — y II. Iloka3auk
CTOPOXKOBOI'O CHY MaB TEHJICHLIIO 1O 3HIKECHHS 32 TepMi-
HOM BariTHOCTI Ha (DOHI IIpOBeIeHO Teparii.

BusHaveHHS TepaneBTUIHUX 3aXO/iB MaJlo TIePCOoHidi-
KOBaHHUI XapakTep 3 ypaXyBaHHSIM aHAMHECTHYHUX JAaHHUX
(tabmums  2), pesyasraTiB  1a00paTOpHUX JOCHTITHKEHB
(Tabmurst 3), a caMe BU3HAYCHHS PIBHS MarHif0 i KOPTH-
301y B CHpOBarTLi KpoBi (0 8-if roauHi paHKy), N0OOBiit
ceui, BMicTy BiTamiHy D 3araqpHOTO B CHpOBaTIi KpOBI
(tabmurs 1), nanux Y3/ (Tabmuis 4).

BusHayeHHs JaHUX aHaMHE3y B 00CTE)KYBaHMX KIHOK
HaBeJICHO B Ta0mHi 2.

Ckapru Ha HyoTy 3MeHIyBanucs Ha 50% y 11 Tpume-
cTpi Ha (hoHI IpoBeneHoi Teparrii. HymoTa € cyd’ eKTHBHOIO
O3HAKOK PAHHBOTO TOKCHKO3y. YacToTa 11 BUHHKHEHHS
3MeHnryeTscst Bagidi y II Tpumectpi. IIpore 70,0% xinox
Oy 0OTsKEeHI XpOHIYHUMH TacTpuTami, 83,3% — ractpo-
IyoZeHiToM (Tabam. 2).

VY 86,6% BariTHUX BHSBJICHO BHCOKI PiBHI crenudiy-
HUX CyMapHHX aHTUTLN A0 aHtureHy Helicobacter pillory.
3a HaUMU JaHUMH, BUCOKI TUTPH CIICIU(IYHOTO CyMap-
Horo aHtureny Helicobacter pylori Bu3Hadatorscsi y 81,3%
BariTHUX JKIHOK, OOTSDKEHHUX KIIHIYHUMH CHUMITOMaMH

PaHHBOTO TOKCHKO3Y. BUNBIIICTD 13 HUX BKa3yHOTh Ha Iepe-
HECEHUIl XpOHIYHUI TracTpuT (Timo-, rinep-, HOPMOAIH/I-
Huit). LlikaBum € pakt 100% BU3HAYEHHS BUCOKUX 3HAUEHb
IUX TMOKA3HHKIB Y JKIHOK B’€THAMCBHKOi HAIIOHAJILHOCTI.
[MosicueHHs 1bOTO (haKTy IMONSATac y BHCOKIH KOHTarios-
HOCTI 0aKTepii Ta Croco0y >KUTTS X JIIOICH.
[IporpecyBaHHIO 3aXBOPIOBaHHS CHPHSIOTH HAasBHI
XPOHIYHI 3aXBOPIOBAHHS [UTYHKOBO-KHIIKOBOIO TPAKTY,
HepaIlioHaTbHe, He30aIaHCOBaHEe XapIyBaHHS, YacTa 3MiHa
MICII IOCTIHHOTO MEMIKAHHSA TOLIO B OUIBIIOCTI JKIHOK.
[Tpu3HadyeHHs MTUTHOTO pexxuMy (JTy>KHI BOIH), Ti€TOTEpa-
mii Ta HyTpieHTHOI Tepartii (iMOHp, JTUMOH, OBOYi, PPYKTH
TOLIO) CIPHUSJIO MO3UTUBHUM PE3yJIbTaTaM JIiKYyBaHHSI.
HaBeznieHi MoOKa3HMKH pe3yJbTaTiB OOCTEKEHHS Y3ro-
JOKYFOTBCSI 13 4aCTOTOIO TTaTOJIOTTYHUX CUMITTOMIB, IO KJTi-
HIYHO MaJld MICIle B 0OCTEXYBaHHX XKIHOK, a came: 0ol
BHHU3Y JKMBOTa M TONIeEpeKy, 3akpenu, HygoTa (tabm. 1).
Y 9 (30,0%) i3 14 (46,7%) xinok Oynmu Ooxi B ALTAHIN
moriepexy B I TpuMecTpi BHACTIIOK KOPiHIIEBUX OOIMIB, IO
HIITBEPAKEHO BHCHOBKOM JIiKapsi-HEBPOIIATOJIOTa 3 PEKO-
MEHJanisIMi MaHyansHo1 Teparii. bamssko 20% obcTexy-
BaHMX MaJIll 3aXBOPIOBaHHA UTONMOAiIOHOT 3amo3u. Hass-
HICTh 3a3HAYCHUX 3aXBOPIOBaHb, y TOMY YHCIIi TIIIOTHPEO3Y,
MOYKE CIIPHSITH MTOPYIIICHHIO MeTab0I1i3My (BCMOKTYBAHHIO,
azcopoOiiii, abcopOiii) BiTaminy D, MarHiro i KajbIiiro.
ITopymenns meHctpyansHoro 1ukny (17,8%), rop-
MOHaJIbHa JUC(YHKIISI, 30KpeMa Mi3HE, paHHE MEHapXe,
HeBHHOUIyBaHHS BariTHOCTI (16,7%), MOXXyTh Matu mpsi-

Tabmuusg 2
Jauni anamHe3y B 00CTe;KyBaHUX KiHOK
Anamues, n = 30
CoMaTnyHMii AKYyHIepCcbKO-TiHEKOJIOTiYHUH
Ho3ox0ris Abc % Ho3onoris Abc %
I'actponyonenit 25 83,3 |Ili3He MeHapxe 5 16,7
XemnikobakTepios 26 86,6 | Panne meHapxe 4 13,3
T'actpur 21 70,0 | HeperynsapHuii MeHCTpyalbHUN ITUKIT 7 23,3
KomiT cmactiunmit 16 53,3 | Baritaicts I 14 46,7
Anemis 8 26,7 | 3BUYHE HEBUHOLTYBAaHHS 5 16,7
HefipounpKynsTopHa TUCTOHIS 12 40,0 | CrnonranHwuii abopt 1 2 6,7
Jomixocirma 1 3,3 Konpmit 17 56,7
T'inotupeos 7 23,3 | Epo3ist muiiku MaTku 8 26,7
T'ineptupeo3 3 10,0 | Men. abopt 10 33,3
XpoHiYHU Ti€ToHeYPUT 11 36,7
Tabmums 3
JlaGopaTopHi Noka3HUKHU (CepefHi) CHPOBATKH KPOBi 00CTeXKyBAHUX KIHOK
TloxaszHuk On. Bumipy. PepepenTHe 3HAYeHHS Tpumectp, n = 30
HMepmnii Apyruii

I'emornoGin 105-120 r/n 107+ 54 115+5,5
Oeputna 6—159 ur/mn 13,5+ 0,68 234+1,2
MarHiii cupoBatku kpoBi | Hopma 0,71-0,94 Mmoib/n 0,79 £ 0,04 0,89 +0,04
Marsiii y 100oBiii cedi HOpMa 5 MMoItb/24 rox i 0,5 Mmoib/24 rox y pasi 45+0,2 4,7+0,22

nedinury
Bit D 3aransauit Hopma: 30-70 ur/mi; nedimur: 0-30; 13,7+ 0,68 15,8 +£0,69

nepenosyBanus — 70—150 Hr/mi
Kopruson cuposatku kpoBsi | 3abip kpoBi 0 9 roguni panky: 140700 amons/n 540 £ 27,6 490 + 24,5
Koprtuzon y no6osiii ceui | 50,0-190,0 mxr/24 114,0+ 7,2 110,0 £ 5,5
IIporectepon I rpumectp — 11,2-90,0 ur/mur; 11,0+ 0,6 255+1,3

II Tpumectp — 25,6—89,4 ur/min
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MU 3B’ 130K 13 gedinurom BiTaminy D sik ctepoigHoro rop-
MOHY Ta 3anajbHuUMH mpouecamu (41,7%) cTiHOK MiXBH,
UIMHKY MaTKH TOIIO.

JlabopaTopHi HMOKa3HUKH KPOBI 0OCTEXYBaHHX KIHOK
HaBeJIeHO B Ta0mui 3.

PedepenTHi 3HaYeHHS MAarHil0O BH3HAYEHI 3TiITHO
3 HacTtaHoBor0 0053 «/ledinut marniro» Big 24.09.2018 [6].

CepenHiil piBeHb TeMOTIIOOIHY, (EPUTHHY B 0OCTEKY-
BaHUX JKIHOK IIiJIBUIIYBaBCS y JAPYTOMY TPHUMECTpi, IO
MO)KHA TIOSICHUTH IIPEBEHTHBHOIO TEPaIli€lo IpenapaTaMu
3ajiza, HyTPIEHTHOIO Tepari€ro, BiTaMiHHO-MaKpO-MiKpo-
€JIEMEHTHAMH KOMILIEKCAMH, HOPMaJIi3aIli€lo Crocoly Ta
PEXKUMY XapuyBaHHSI.

Bu3HayeHHs BMiCTY MarHito y cHpoBarTili KpoBi, 1000-
Bill cedi MaJi0 NPUHLMIIOBE 3HAYEHHS B HAIIOMY AOCIIi-
JUKEHHI 3 OISy Ha HasBHI HETaTHMBHI CUMITOMH IICHXO-
EMOIIIfHOTO CTaHy MAIli€HTiB, KIiHIUHI, Y3/l-cuMITOMH,
3arpo3y BHUKHIHA. AJDKE MarHii peryiaroe aKkTHUBHICTD
HEHpOHIB 1 THM CaMHM 3amo0irae crpecy, TPHBOXKHOCTI,
3HIDKYE PU3HK apUTMii, 3amodirae cymoMam, 3HIKYE 30y-
JUBICTh HEPBOBHUX KIJIITHH, pelakcye cepieBi m’siu [14].
Bucokuii BMICT Marfiro CIOCTEepiraeThCsl 3a HASBHOCTI
rinepyHKIii mMuUTONOAIOHOI 1 MapamuTonoaiOHOI 3a103,
rcopiasi, apTpuTax Ta iHmux cranax [14]. o oprais-
MileHed neiuuTy MarHilo HajeXarh CyAWHH (BHHUKA€E
CrasM, TiIepToHis), ceplie (MOPYIIEHHSI PUTMY), IIIUTOIIO-
niOHa 3a03a (rinepyHKIlis), TiAIUTYHKOBA 3371032 (TIopy-
LIYETBCSI CHUHTE3 1HCYNiHY), HaJHUPHHUKU (BHCHAXKEHHS
¢ynxuii) [12].

Bimomo, 1m0 cTpec BUHUKAE 3 Pi3HUX MPUYHH: COIlialb-
HuX (BiliHa B YkpaiHi), moOyToBHX (TIpodnemu 3 KepiBHHU-
LITBOM Ha po0OOTi), 4epe3 MenudHi cTanu Tomo. Ctpec Mae
CUCTEMHH BIUIMB Ha OPTaHi3M BariTHOI XIHKHU: MiATPUMYE
MaToJIOTIYHI 3MIiHM B OKHMCHO-BIJHOBHHX, META0OIIYHHX
PeaKIisx, y TOMy 4HCiI TopMoHaIbHHX. CTpec MPOBOKYeE
€HJOKPUHHI MOPYIICHHS, MPOIYKIIIO TIIOKOKOPTUKOIIIB,
KaTexoJIaMiHiB, IiJBHUIIYE pIBEHb IIIOKO3H, KOPTU30IY,
apTepiaJbHOrO TUCKY, MacH Tina [9]. 3a naHuMH aHaMHE3Y,
mi3He MeHapxe Oyno y 16,7%, panne — y 13,3%, Hepery-
JISIPHUHA MEHCTpyaltbHUH muki — y 23,3% obcrexyBaHUX
JKIHOK. 3BHYHE HEeBHUHONIYBaHHs Oyino y 13,3% (Tabm. 2).

HapnmmkoBa mpomykmis KOPTH30Iy 3HIDKYE BMICT
TOPMOHY BAaTiTHOCTI IPOTECTEPOHY, IO KIIHIYHO TPO-
SIBIIIETBCA TeCTALIMHIMHU YCKIaJHEHHAMHU. 3a pe3ysbTa-
TaMHU JOCIIIPKEHHSI KOHCTaTOBAaHO TIIEPTOHYC Tija MaTKH
nokaneHui y 36,7% xiHok y I Tpumectpi Ta y 43,3% —
y I, uacTkoBe BigmapyBaHHsAM XopioHa —y 53,3% 143,3%
BIJIMOBITHO, 32000JI0HKOBE BifumapyBaHHs y 26,7% 1 6,7%

KJITHIYHA IIPAKTHUKA

piBHS mporecTepoHy Oyinu B Mexax pedepeHTHUX BEJH-
YHH, M0 ONMXK4Ye 10 HMKHBOT Mexki Hopmu (11,2-90,0 Hr/
MiT) (Tabmurst 3).

[IpupomHOIO peakIli€ro Ha CTPEC € TAKOXK IiIBUICHHS
piBHA KopTH30my. KopTuzon (crepoinnuii ropMoH, 1110 mpo-
JYKy€ThbCsl 13 XOJIeCTEepUHYy) Oepe ydacTh y MeTadolnizmi
xkupiB, OinkiB [1]. Cekpeuiss KOpTH30Jy BinOyBaeThCs
3 HAJHUPHHUKIB 1 3anexkuTh Big piBHI AKTT, mo npoxyky-
eTbed rimodizom. Koptuzon B3aeMosiie 3 penpoayKTHBHOIO,
IMyHHOIO, EHIOKPHHHOIO cucteMamu. KopTusonm Moxe
BIUIMBATH Ha KOXKHY CHCTEMY OpraHi3Mmy i Bci opranu (cep-
[IeBO-CyAUHHY, IUXAJIbHY, IUTYHKOBO-KHIIKOBOTO TPAKTY).
3a HasBHOCTI TOCTPOTO CTPECY KOPTU30J BUPOOISETHCS
HaJHUPHUKAMH Yy 30UIbIICHIH KUIBKOCTI, PIBEHb MOXE
noABOITUCS. Y pasi XPOHIYHOTO CTpecy OpraHi3M MOXKe
nepecTaTd HOro 3acBOIOBATH 1 IiJBHMIICHHS PiBHS KOPTH-
3011y Oyae noBroctpokose [1]. XpoHi4HHI cTpec acoriro-
€Tbes 3 HecnenngiuanM 3ananeHssaM. [lonan 40% (41,7%)
MAIieHTOK Oyiau OOTSDKEHI aHOMAJBHHMH BariHaJTbHUMU
BHJIIJICHHSMM, JUCIIIA31€r0 MTUHKNA MaTKH (TaOoIuIs 2).

Jani Y3]] HaBeneHi B Ta0muIli 4.

Ha ¢oHni Bucokoi TpuBoxHOCTI y Onm3pko 40% o6cte-
KYBaHHUX XIHOK y HEpIIOMYy TPUMECTPi MaB MicCIle Iaro-
JOTIYHUH TINEPTOHYC Tija MATKH, y IPYroMy — y HOHan
40%. YacTkoBe BiAmapyBaHHS XOpiOHA Ta 3a000JOHKOBE
BifmapyBanHs craHoBmwio 80% y mepuiomy i 50% y apy-
TOMY TPUMECTpPAX.

Merabomism Makpo- i mikpoenementiB Ca, Mg, Birta-
MiHy D TicHO B3aeMOIOB’si3aHi. MarHiil € BaKJIUBUM IS
BupoOHuuTBa eneprii, PHK, cunrezy JIHK, xonTpomioe
KIITHHHAN nuKi, 6epe ydacTh B oOMiHi ioHIB Ca, Kaiio.
Heodimur Mg 3HIKYe piBHI Bitaminy D. HaBite HeBemuki
3MiHH piBHIB Mg MOXyTh IHAYKyBaTH TOKCHYHICTH Ca.
BemoxkryBanas Ca y TOHKIM KWINI BIUIMBaE Ha DPiBEHb
Makpo- i MiKpoeJleMeHTiB y KpoBi. Bitamin D Tpancmop-
TyeTbcs 3a JomomMoro D-3B’s3ytodoro npoteiny (VDP).
VYV tkanunax mnedinku ¢epment CYP2RI1 rimpokcuitoe
Bitamin D. MarHiii aktuBye Ait0 BitamiHy D, OCKijbKH
OimbIIiCT (pepMEHTIB MeTabolnizMy NOTpeOyloTh Mar-
Hito sik kodakropa [3, 6]. MarHiii € UTTEBO HEOOX1THUM
Ko(haKTOpOM ISt cUHTE3y BiTaMiHy D. 30i1b11eHUI piBEHb
MarHiro 30iuIbmIye piBeHb BiTamiHy D i HaBmaku [8, 14].
Bucoxkwuii Bmict Ca 3Hmxye BMicT Mg. OcTaHHIMU pOKaMH
B MPAKTUYHIA MEIUIIHI BH3HAYAE€THCSI MACOBUH aedinuT
BiTaMiHy /| B oprani3mi BariTHHX y pi3HI TepMiHH, IIO0
€ m1obapHO0 mpobiemoro y meaunuHi [5]. Bitamin D,
Mg i Ca B3aeMomoB’s3aHi 3a 0OMiHOM. MarHii € kodak-
TOpOM (PEePMEHTIB, 10 PETy/I0I0Th MeTabosIi3M Ca, cripuse

BIAMOBIHO. Y IepUIOMY TPUMECTpi CepelHi MokazHMkH mpoxykuii 1,25-purizpokcusitaminy D (1,25(0OH)2D)
Tabmuns 4
Hani Y31 o0cTeskyBaHuX KiHOK, n = 30
Tepmin BariTHoCTi, TpUMecCTp
CuMnToMu Mepumii, n = 30 Jpyruii, n =30
Adc. % Adc. %
I'inepToHyc Tija MaTKH JIOKAJIbHUH 11 36,7 13 43,3
YacTkoBe BigIapyBaHHs XOpioHa 16 53,3 13 43,3
3a000JI0HKOBE BiAIIApYBaHHS 8 26,7 2 6,7
I{eHTpasibHe nepeaneKaHHs XopioHa 7 23,3 7 23,3
3aBMepJia BariTHICTh 8 26,7 0 0
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i maparropmony (I1TT). Jlediuur Martito Moxe CHpHUYH-
HATH 3HKeHHA piBHIB 1,25(OH).Ds, ockinbku OinbIIicTh
(dbepMenTiB, 1O OepyTh y4acTh y METa0Odi3Mi BiTaMiHy
D, 3anexarp Bin Marhito sk kogakropa. BaxkiauBa poib
MarHiro y cuHresi Bitaminy D. Marniit Mae 3Ha4eHHS 11
akTuBamlii Ta iHakTUBamii BiTaminy D. [ledimuT marHiro
3HmKye piBHi 25(OH)2D3. Biramin D tpancnopryerscs
B OpraHi3Mi 3aBASKH BiTaMiH D-3anexHiIM 0OMiHHHM TIpO-
mecam [2].

3a pesynsraramu pobotu, y 100% mnarieHTiB y pi3Hi
TEPMiHM BariTHOCTI BU3HAYEHO HU3BKUI BMICT 1 JeQillUT
Bitaminy D. ¥ Ginbiiocti xiHok (roHan 70 %) piBeHb Mar-
Hito OyB y Mexax pe()epeHTHHUX 3Ha4YeHb, aye ONKYe 110
HIDKHBOT MEX1 HOPMH B CHUpOBaTILli KpoBi. Y 1000BiH cedi
CepeHbOCTATHCTHYHI IIOKa3HUKU MarHiro Oy Onmxkde 10
BepxHBOI Mexxi HOpMH (4,7 MMoItb/24 ron). Hu3bkuii piBeHb
Bitaminy D, nucOamaHc BMICTy MIKpOEJIEMEHTa MarHiro
BH3HAYaJIHM MPU BMICTI KOPTH30IIy B MeKax peepeHTHHX
BEJIMYUH y CHPOBATIIi KPOBi 1 0oOOBIi cedi [5, 15].

BariTHicTh € «0i0IOTIYHOI0 MOJCIUTIO» Ne(iluTy Mar-
Hif0 B Oprasi3mi xiHku. JJoOoBa morpeba MarHiro cTaHo-
BUTH 237 Mr, mix yac BariTHOCTI — y 1,52 pasm Oinbre.
Knixiuai nposiBu nedinuTy MarHifo y BariTHUX MOXYThb
MPOSBIATUCA BTOMOIO, IIEperagoM HacTPOro, Oe3COHHAM,
Jerpeciero, 3arpo3or mepepuBanHs BaritHocti (311B),
nepequacaumu nonoramu (I1IT), maromoriunuM npenimi-
HapHHUM I1E€Pi0JIOM, TUCKOOPANHOBAHOIO TIOJIOTOBOIO JIisUIb-
HICTIO, apuTMi€ro, cynomamu [8]. Jedinut marHito Moxe
BUHHKATH B pa3i HeaJeKBaTHOTO / HEpalioOHAJIBHOTO Xap-
qyBaHHS (MaJI0O BKMBAHI TaKi IPOIYKTH, SIK 36pHOBI, TOPIXH
TOILO), IO YacTO CHOCTEPIraeThCi Yy MOJOOHUX KiHOK. Lle
MOSICHIOETHCS. HE3HAHHSM BaXIIMBOCTI IIHOTO IHTAHHS,
moOyToBUMH (akTOopaMu (YMOBH MEIIKaHHS), CIIOCOOOM

KHUTTA (4acTa 3MiHa MICIS MEUIKaHHs), HOPYLICHHIM
BCMOKTYBaHHSI IPONYKTIB XapuyBaHHsA. OJHI€IO 13 TPUUUH
€ HasBHICTh XPOHIYHUX 3aXBOPIOBAHb racTPOIyOAEHAIb-
HOI, remaro0iiapHoi cucteM (AMCOaKTEepio3 KHUIEYHUKa,
XpPOHIUHMH JyozeHIT, xenikoOakrepio3). OcTaHHE oOcCO-
01MBO 3acITyroBYy€ Ha yBary KIJIHINNCTA 3a HassBHOCTI Xpo-
HIYHHUX TaCTPHTIB, PAHHBOTO TOKCHKO3Y B JKIHOK HAILIOTO
HETPOCTOTO CHOTOJICHHS.

BucHoBku

V cknamgHi gHI CHOTOAEHHS ITiJ Yac IMOBHOMAcCIITAOHOT
BiiHH B YKpaiHi KOXKHA JKIHKa MPUKIAJa€ MaKCHMAabHI
3yCHUIS IS 30€pe)KCHHS BariTHOCTI. 3a POKH BifHHU
€ HEraTMBHOIO JMHAMiKa IITYYHOTO TEepEepHBaHHS BariT-
HocTi. [IpoTe 3aiMnaeTbesi BUCOKOIO YacTOTa 3aBMEpIINX
BariTHOCTEH y TEPIIOMY TPUMECTPI.

Jlo ocobnuBocTell mepediry BariTHOCTI B mepmrii ii
MIOJIOBHMHI B TIepiof BIMHM y Hammi KpaiHi BiTHOCHMO:
BHCOKY TICHXOEMOIIiifHy HAmpyry, XpOHiOCTpec Ha (oHi
rinoBitamiHO3y BiTamiHy D, nucbanaHcy BMicTy MiKpoelie-
MEHTa MarHifo (KpoB / ceda), KOpTH30Iy (KpoB / ceda), o
motpedye CBOEYacHOT MepCcoHi(iKoBaHOT KOPEKIIi.

BBakaemo 3a JOLiIbHE PEKOMEHAYBAaTH BHU3HAUCHHS
OIIHKK TICHMXOEMOIIIHOrO CTaHy JKIHOK Ha eTali IUTaHy-
BaHHS BAariTHOCTI Ta 3a TPUMECTPaMH, PIBHIB BiTaMiHy
D, MikpoeneMeHTa MarHilo, KOPTH30Jy, MPOreCTCPOHY
Ta KOpPEKI[ilo IX BMICTY 3a JOIIOMOIOI0 NepcoHidikoBaHOT
MIKpPOHYTPIEHTHOI Ta MEIMKaMEHTO3HO] Tepartii.

[TepcriekTHBM  MOJANBIINX PO3POOOK  MPHUCBSUCHI
BU3HAYEHHIO OCOONMBOCTEN KIIHIYHUX IMIAXOMIB IO Adia-
THOCTHKH Ta BHOOpY JIKyBaJbHOI TaKTHKH 3a TOCTPOI
CMaifkoBOi KHIIIKOBOI HEMPOXiTHOCTI B CYYacHHX YMOBAax
MMOBHOMACIITa0HO1 BiitHH B YKpaiHi.
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THE EFFECT OF EDUCATION IN SELF-MANAGEMENT PRINCIPLES ON THE QUALITY OF LIFE OF PATIENTS WITH
TYPE 2 DIABETES MELLITUS

Odesa National Medical University, Odesa, Ukraine

Background. Type 2 diabetes mellitus (T2DM) is one of the most prevalent chronic diseases, exerting a substantial negative impact on
patients’ quality of life (QoL). Education on the basics of diabetes self-management can improve treatment adherence and enhance QoL.

Objective. To assess the effect of diabetes self-management education on the QoL of patients with T2DM, based on the Audit of Diabetes-
Dependent Quality of Life (ADDQoL) questionnaire results.

Materials and methods. The study included 140 patients with T2DM. Patients were divided into four subgroups according to cognitive
status and participation in diabetes self-management education. QoL was assessed using the ADDQoL questionnaire at baseline and after
12 months.

Results. At baseline, the average weighted impact (AWI) scores were: la — —1.72 + 0.41; Ib — —1.58 + 0.40; Ila — -1.45 + 1.61;
IIb ——1.32 + 1.49. After 12 months, a deterioration in AWI was observed in the subgroups without education (Ia: to —2.35 + 0.43; p < 0.05; Ila:
to —1.88 £ 1.90; p > 0.05), whereas patients who participated in the self-management program demonstrated a significant improvement (Ib:
to—1.04 + 0.31; IIb: to —0.79 £ 1.40; p < 0.05). A negative correlation was found between glycated haemoglobin (HbAlc) and QoL (r =-0,28;
p <0,05) as well as between body mass index (BMI) and QoL (r =-0,25; p <0,05), as well as a direct correlation between cognitive functions
and QoL (r=0,17; p <0,05).

Conclusions. T2DM has a negative impact on all QoL domains assessed by the ADDQoL questionnaire. Implementation of diabetes
self-management education leads to statistically significant improvements in QoL and should be an integral part of the management of such
patients.

Keywords: type 2 diabetes mellitus; self-management education; quality of life; glycemic control.
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B. L. Besainuko, /1. O. Jlaroaa, €. O. Tyasinuesa, I'. O. lannnbuyk

BIINIUB HABYAHHSI OCHOB CAMOKOHTPOJIIO HA SIKICTh XKUTTA NMAIIEHTIB 13 IYKPOBUM
JIABETOM 2-I'O TUITY

O0ecvkuti HayioHanbHull meouynuil ynigepcumem, Qodeca, Ykpaina

VY cTaTTi JOCTIKEHO BIUIMB HaBYaHHS OCHOBAM CaMOKOHTPOMIO Aiabery Ha skicTh kutta (S10K) manieHTis i3 mykpoBuMm piaberom (L)
2-ro Tumy. Y nociijukeHHs BkiIodeHo 140 nauieHTiB. 3 ypaxyBaHHAM HasBHOCTI KorHITUBHKX nopymiensb (KIT) i ydacTi B HaBuaHHi copmo-
BaHo yotupH miarpymu (Ia, Ib, Ila, IIb). ITokazank SIK omiHroBaM 3a JOMOMOTO0 ONMUTYBAIbHUKA «AyauT piader-3anexHoi SDK» (Audit of
Diabetes-Dependent Quality of Life, ADDQoL). Uepe3s 12 micsuis y miarpynax (la, lla), sixi He mpoXoauin HaBYaHHS, CIOCTEPIranocs morip-
ILICHHSI CePeIHbO3BAKEHOT0 MoKa3HuKa BBy Aiabetry (AWI) (la: mo —2,35 £ 0,43; p < 0,05; I1a: no —1,88 + 1,90; p > 0,05), Toni six y naui-
eHTiB y miarpynax (16, 116), ski mpoxoxwiy HaB4aHHS, Big3Havanocs 3Hadyme nokpamenss AWI (16: no —1,04 £ 0,31; 116: no —0,79 + 1,40,
p <0,05). BcraHoBneHO HeraTHBHUI KOPEIALIHAI 3B’ 130K MK piBHEM ITikoBaHOTO reMoriobiny (HbAlc) (r=-0,28; p <0,05) Ta ingexcom
macu tina (IMT) (r = -0,25; p < 0,05) i nokasuukamu 51K, a Takox npsmuii — Mix KorHituBHEMH QyHKIisMu Ta SIK (r = 0,17; p < 0,05).
TaknM 4MHOM, BIPOBAKEHHS HaBYAHHS OCHOB CaMOKOHTPONIO TiabeTy 3a0e3nedye CTaTHCTHYHO 3HAYyIIe MOKpAIIeHHs Moka3sHUKiB 5K
i Mae OyTH HEBi €MHOIO YaCTHHOIO BEACHHS TaKHX IALi€HTIB.

Kutrouogi ciioBa: 1ykpoBuii giabet 2-ro TUIly, HABYAHHS CAMOKOHTPOIIO, SIKICTh KUTTS, TIKeMi4HHH KOHTPOJIb.

Introduction The course of T2DM is accompanied by persistent

Among chronic non-communicable diseases, type 2 metabolic disorders, a high risk of macrovascular
diabetes mellitus (T2DM) occupies one of the leading and microvascular complications, and a significant
positions, with its prevalence continuously increasing impact on all aspects of patients’ lives [2]. The

worldwide, including in Ukraine [1]. results of numerous clinical studies demonstrate that
achieving glycemic control is essential for preventing
© V.1 Velychko, D. O. Lahoda et al., 2025 the development of diabetes complications [3; 4]. At

the same time, the modern management strategy for
patients with T2DM should take into account not only
CTarTs MOMMPIOETHCA Ha YMOBAX Jitersii o glycemic control but also ensuring an adequate quality
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of life (QoL) as one of the key indicators of treatment
effectiveness [5].

According to the World Health Organization, QoL is
an individual’s perception of their position in life in the
context of the culture and value system in which they live,
and in relation to their goals, expectations, standards, and
concerns. The main components of QoL include physical,
emotional well-being, independence, social relationships,
environmental conditions, and spiritual aspects. Some
authors also include the sense of satisfaction and personal
happiness within the QoL concept structure. C. Bradley,
one of the recognized experts in QoL research, notes in a
brief annotation to the ADDQoL questionnaire for patients
that QoL is “how good or bad your life is, according to your
own feelings” [6].

QoL questionnaires are classified into general ones, i.e.,
universal instruments applicable to various diseases, and
disease-specific ones developed for particular nosologies or
medical fields [7].

In patients with T2DM, QoL deterioration occurs
not only due to the manifestations and complications of
the disease itself, but also due to the need for constant
self-monitoring, adherence to a healthy diet, regular
medication intake, lifestyle restrictions, as well as the
development of chronic anxiety, depression, and reduced
self-esteem [8].

Symptoms of hypo- or hyperglycemia and the
presence of late complications of T2DM may lead to
emotional exhaustion, anxiety-depressive disorders, and,
consequently, reduced treatment adherence [9].

In turn, non-adherence to therapeutic recommendations
leads to worsening glycemic control, an increased risk of
complications, hospitalizations, and further deterioration
in QoL. Thus, there is a bidirectional relationship between
diabetes and QoL: diabetes reduces QoL, while decreased
QoL complicates disease management and impairs self-
control [9].

Therefore, QoL issues are fundamentally important
in managing patients with T2DM. They play a key role
in shaping treatment adherence, the ability to control the
disease course, and maintaining sustained physical and
psychosocial well-being.

The aim of the study was to evaluate the impact of
education in diabetes self-management principles on the
quality of life of patients with type 2 diabetes mellitus
using the ADDQoL questionnaire.

Materials and Methods

The study was conducted at the Department of Family
Medicine, General Practice, and Outpatient Therapy of the
Odesa National Medical University. All patients provided
informed consent to participate in the study, which was
conducted in accordance with the principles of the Ethical
Code of the World Medical Association (Declaration of
Helsinki). The Bioethics Committee of the Odesa National
Medical University approved the study (Protocol No. 29
dated 12.04.2021).

During the study, the results of psychometric testing,
clinical and laboratory examinations, and anamnesis data
of 140 patients with a primary diagnosis of T2DM and
obesity were analyzed.
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Participants were assigned to study groups according
to cognitive status and participation in a self-management
education program. Group I (n = 81) included patients with
mild to moderate cognitive impairment. Group II (n = 59)
comprised patients without cognitive impairment (CI).
Within each group, subgroups were formed according
to participation in diabetes self-management education.
Subgroup Ia (n=40) included patients with CI who received
standard treatment only, whereas Subgroup Ib (n = 41)
consisted of patients with CI who, in addition to standard
therapy, completed self-management education. Subgroup
IIa (n = 29) comprised patients without CI who received
standard treatment without educational intervention, and
Subgroup IIb (n = 30) included patients who, alongside
standard therapy, participated in the diabetes self-
management education program.

The study was conducted according to inclusion and
exclusion criteria. Inclusion criteria: informed consent;
a prior endocrinologist-verified diagnosis of T2DM not
requiring insulin therapy; HbAlc level up to 9.5%; age
25-60 years; availability of a glucometer. Exclusion
criteria: refusal to participate; acute or exacerbated chronic
comorbidities; T2DM requiring insulin therapy; type
1 diabetes and other diabetes types; mental disorders,
dementia; hormonal disorders contributing to weight gain;
intake of medications affecting weight gain; pregnancy.

All patients underwent a questionnaire survey and
a general clinical examination. To assess QoL, the
standardized ADDQoL questionnaire was used. Permission
to use the Ukrainian-language version of the questionnaire
was obtained from C. Bradley, and License Agreement
No. SV 1247 was signed.

The ADDQoL questionnaire was developed by
C.Bradleyin 1999 [6]. It consists of 2 general and 19 specific
domains that cover key aspects of life potentially affected
by diabetes. Scores in each domain may range from —9 (the
most negative impact) to +9 (the most positive impact);
0 indicates no impact.

The ADDQoL questionnaire includes the following
life domains: “leisure,” “work,” “journeys,” “holidays,”
“physical,” “family life,” “friendship and social life,”
“personal relationship,” “sex life,” “physical appearance,”
“self-confidence,” “motivation,” “reactions of other
people,” “feelings about the future,” “financial situation,”
“living conditions,” “depend on others,” “freedom to eat,”
and “freedom to drink™ [10].

Statistical analysis was performed using licensed
software Microsoft Excel 2019 and Statistica 23.0.0.0.
Quantitative variables were described using the mean (M)
and standard deviation (£SD). Changes in indicators (A)
were presented as mean values and standard error of the
mean (£SE). The significance of differences in categorical
variables was assessed using Pearson’s y* test, and
differences in mean values were evaluated using Student’s
t-test. A p-value < 0.05 was considered statistically
significant. Correlations were assessed using Pearson’s
correlation coefficient (r).

2 <

Research results and their discussion
The study included 140 patients with type T2DM, with
a mean age of 53.99 + 4.14 years. The mean duration of

33



KJITHIYHA IIPAKTHKA

the disease at enrollment was 8.08 + 6.05 years. Women
accounted for 61.43% of the study population. The mean
HbAlc level was 7.61 + 1.06%.

Approximately half of the participants had higher
education (45.70%). At the time of examination, 66 patients
(47.14%) had permanent or temporary employment.

Most patients included in the study rated their diabetes-
unrelated QoL (the first general question of the ADDQoL
questionnaire) as “good” or “neutral” (“neither good
nor bad”) (Table 1). In Subgroup Ia, the mean ADDQoL
score at baseline was 0.28 £ 0.91 and —0.06 £ 1.39 — after
12 months (p > 0.05); in Subgroup Ib — 0.51 + 0.95 and
0.92 £ 1.09, respectively (p > 0.05); in Subgroup Ila —
0.21 + 0.98 at baseline and —0.20 £ 1.19 — after 12 months
(p > 0.05); in Subgroup IIb — 0.20 = 1.06 and 1.07 £ 1.03,
respectively (p < 0.05).

When analyzing the responses of patients to the second
general question of the ADDQoL questionnaire, it was
found that the presence of diabetes significantly worsened
their QoL. Before the intervention, most respondents

believed that their life would be “a little better” (Ia —
47.50%; Ib—53.66%; lla— 55.17%; IIb — 60.00%) or “much
better” without diabetes (Ia — 45.00%; Ib — 39.02%; Ila —
31.03%; IIb — 26.67%) (Table 2). At baseline, the mean
score in Subgroup la was —1.38 £ 0.63, and after 12 months
of follow-up —1.19 + 0.82 (p > 0.05). In Subgroup Ib, the
changes were statistically significant: —1.32 + 0.61 at
baseline and —1.15 £+ 0.59 after 12 months of diabetes self-
management education (p < 0.05). In Subgroup IIa, the
scores were —1.17 + 0.66 and —1.28 + 0.61, respectively
(p > 0.05), and in Subgroup IIb —1.13 £ 0.63 and
-1.10 £ 0.77 (p > 0.05).

Thus, in patients who had diabetes self-management
education, an improvement in diabetes-related QoL was
observed after 12 months.

For a more detailed assessment, the Average Weighted
Impact (AWI) score of diabetes on QoL was calculated
using the ADDQoL questionnaire. The findings confirmed
the negative impact of T2DM on QoL in all patients. At
baseline, the mean AWI in Subgroup Ia was —1.72 + 0.41,

Table 1

Dynamics of responses of patients with type 2 diabetes mellitus to the first general question of the ADDQoL
questionnaire over a one-year period (%)

Overall, my Ia Ib ITa ITb
excellent (+3 0 0 0 0 0 0 0 0
points)
very good (+2) 5.00 13.89 14.63 33.33* 10.34 4.00 13.33 41.38*
good (+1) 42.50 30.56 39.02 41.03 27.59 28.00 26.67 37.93
neither good nor 27.50 11.11 29.27 15.38 34.48 32.00 26.67 6.90
bad (0)
bad (—1) 25.00 25.00 17.07 5.13* 27.59 16.00 33.33 13.79
very bad (—2) 0 19.44** 0 5.13 0 20.00%* 0 0
extremely bad (—3) 0 0 0 0 0 0 0 0

Note: * —p <0.05; ** —p < 0.01 — between indicators before and after 12 months within each subgroup.
Table 2

Dynamics of responses from patients with type 2 diabetes to the second general question of the ADDQoL
questionnaire over a one-year period (%)

If I did not have Ia Ib IIa IIb
diabetes, my
quality of life Before After 12 Before After 12 Before After 12 Before After 12
would be: months months months months
very much better 0 0 0 0 0 0 0 0
(=3 points)
much better (—2) 45.00 44 .44 39.02 25.64 31.03 36.00 26.67 34.48
a little better (—1) 47.50 30.56 53.66 64.10 55.17 56.00 60.00 41.38
the same (0) 7.50 25.00% 7.32 10.26 13.79 8.00 13.33 24.14
worse (1) 0 0 0 0 0 0 0 0

Note: * —p < 0.05 — between indicators before and after 12 months within each subgroup.
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in Subgroup Ib —1.58 £ 0.40, in Subgroup Ila —1.45 + 1.61,
and in Subgroup IIb —1.32 £ 1.49 (p > 0.05) (Fig. 1).

After 12 months of observation, the AWI in Subgroup Ia
significantly decreased from —1.72 + 0.41 to —2.35 + 0.43
(p <0.01), indicating a deterioration in QoL. In contrast, in
Subgroup Ib a statistically significant increase in AWI was
registered after 12 months of diabetes self-management
education — from —1.58 £ 0.40 to —1.04 £ 0.31 (p<0.01).In
Subgroup Ila, AWI remained almost unchanged and stayed
low throughout the entire follow-up — from —1.45 = 1.61
to —1.88 + 1.90 (p > 0.05). In Subgroup IIb, a statistically
significant improvement was observed, with AWI increasing
from —1.32 £ 1.49 to —0.79 + 1.40 after 12 months of
diabetes self-management education (p < 0.05).

Figures 2 and 3 present the analysis of changes in
individual QoL domains in patients of Subgroups la and
IIa, who received standard treatment without diabetes self-

0.00
-0.50
-1.00

-1.50

145 132

-2.00

-1.72

-2.50

-3.00
Before
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management education for one year. A tendency toward
deterioration was observed in most QoL domains assessed
by the ADDQoL scale.

Over 12 months, Subgroup la demonstrated a significant
decline in 10 out of 19 domains (p < 0.05), whereas in
Subgroup Ila statistically significant changes were observed
only in several domains, although most parameters showed
negative trends.

In Subgroup Ia, the most pronounced deterioration was
detected in domains related to emotional and psychological
well-being, namely: “self-confidence” (from —1.00 + 1.50
to —2.11 = 1.74; p < 0.05), “motivation” (from —1.25 £ 0.98
to —2.47+2.10; p <0.05), “reactions of other people” (from
—0.38£0.84 to —0.86 = 1.40; p < 0.05), as well as “feelings
about the future” (from —2.18 £ 1.85 to —2.89 + 2.38;
p < 0.05) and “depend on others” (from —3.13 + 2.08 to
—3.81 £ 1.95; p < 0.05).

B

-0.79* mla

1.04** alb
T lla

188 lib

2.35™
After 12 months

Fig. 1. Dynamics of the Average Weighted Impact of diabetes on patients’ quality of life according
to the ADDQoL questionnaire at baseline and after 12 months of follow-up

Note: * —p <0.05; ** —p < 0.01 — between baseline and 12-month measurements within each subgroup.

Quality of life in subgroup Ia

= Before education

12 months after education

1. Leisure (p>0.05)

19. Freedom to drink (p<0.05) 0.00
0.50

18. Freedom to eat (p>0.05)
17. Depend on others (p<0.05)

16. Living conditions (p<0.05)

15. Financial situation (p<0.05)

14. Feelings about the future (p<0.05)

13. Reactions of other people (p<0.05)

12. Motivation (p<0.05)
11. Self-confidence (p<0.05)

2. Work (p>0.05)

3.Journeys (p>0.05)

4. Holidays (p<0.05)

5. Physical (p>0.05)

6. Family life (p<0.05)

7. Friendship and social life (p>0.05)

8.Personal relationship (p>0.05)

9.Sex life (p>0.05)
10. Physical appearance (p>0.05)

Fig. 2. Dynamics of the Average Weighted Impact scores for individual quality-of-life domains assessed using
the ADDQoL questionnaire in patients of Subgroup Ia at baseline and after 12 months of follow-up
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Quality of life in subgroup Ila

= Before education

12 months after education

1. Leisure (p>0.05)

19. Freedom to drink (p>0.05) 0.00
—0.50
18. Freedom to eat (p>0.05) —1.00

17. Depend on others (p>0.05)

16. Living conditions (p>0.05)

15. Financial situation (p>0.05)

14. Feelings about the future (p<0.05)

13. Reactions of other people (p>0.05)
12. Motivation (p>0.05)
11. Self-confidence (p<0.05)

2. Work (p>0.05)
3. Journeys (p>0.05)

4. Holidays (p>0.05)

5. Physical (p<0.05)

6. Family life (p>0.05)

7. Friendship and social life (p>0.05)
8. Personal relationship (p>0.05)

9. Sex life (p>0.05)
10.  Physical appearance (p<0.05)

Fig. 3. Dynamics of the Average Weighted Impact scores for individual quality-of-life domains assessed using
the ADDQoL questionnaire in patients of Subgroup Ila at baseline and after 12 months of follow-up

In Subgroup Ila, which also did not undergo diabetes
self-management education, changes were less pronounced,
specifically in the domains of “physical ” (from —1.31 £ 1.44
to —2.08 + 1.78; p < 0.05), “physical appearance” (from
—1.79 £2.16 to —3.04 + 2.24; p = 0.05), “self-confidence”
(from —0.83 £ 1.56 to —2.16 £ 2.15; p <0.05), and “feelings
about the future” (from —2.17 £ 1.63 to —3.36 + 1.87,
p <0.05).

In patients of Subgroups Ib and IIb, who completed
diabetes self-management education, a pronounced
improvement in QoL according to the ADDQoL scale was
observed after 12 months. Figures 4 and 5 show that the

most prominent positive changes occurred in the domains
reflecting physical and psychological well-being. In both
subgroups, significant improvements were recorded in the
“physical” domain (Ib: from —1.71 + 1.65 to —0.62 = 1.73;
p < 0.05; IIb: from —0.93 + 1.36 to —0.52 + 0.99;
p < 0.05), “physical appearance” (Ib: from —1.07 = 1.23
to —0.36 £ 0.90; p < 0.05; IIb: from —1.30 £ 1.97 to
—0.52+0.87; p <0.05), as well as in “self-confidence” and
“motivation” (both p < 0.05).

Significant improvement was also observed in socio-
domestic domains, including “leisure,” “work,” “living
conditions,” “financial situation,” and “feelings about the

Quality of life in subgroup Ib

=== Before education

1. Leisure (p<0.05)

0.00
4).5)Qz-

19. Freedom to drink (p<0.05)

18. Freedom to eat (p>0.05)

17. Depend on others (p<0.05)
16. Living conditions (p<0.05)

15. Financial situation (p<0.05)

14. Feelings about the future (p<0.05)

13. Reactions of other people (p>0.05)

12. Motivation (p<0.05)
11. Self-confidence (p<0.05)

12 months after education

3. Journeys (p>0.05)

4. Holidays (p>0.05)

5. Physical (p<0.05)

6. Family life (p>0.05)

7. Friendship and social life (p>0.05)

8. Personal relationship (p>0.05)

9. Sex life (p>0.05)
10. Physical appearance (p<0.05)

Fig. 4. Dynamics of the Average Weighted Impact scores for individual quality-of-life domains assessed using
the ADDQoL questionnaire in patients of Subgroup Ib at baseline and after 12 months of diabetes
self-management education
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Quality of life in subgroup IIb

Before education

1. Leisur
0.00

19. Freedom to drink (p<0.05)

18. Freedom to eat (p<0.05)

17. Depend on others (p>0.05)

16. Living conditions (p>0.05)

15. Financial situation (p<0.05)

14. Feelings about the future
(p<0.05)

13. Reactions of other people (p>0.05)

12. Motivation (p>0.05)
11. Self-confidence (p>0.05)

= |2 months after education
e (p<0.05)

2. Work (p<0.05)

3. Journeys (p>0.05)

4. Holidays (p>0.05)

5. Physical (p<0.05)

6. Family life (p>0.05)

7. Friendship and social life
(p>0.05)

8. Personal relationship (p>0.05)

9. Sex life (p>0.05)
10. Physical appearance (p<0.05)

Fig. 5. Dynamics of the Average Weighted Impact scores for individual quality-of-life domains assessed using
the ADDQoL questionnaire in patients of Subgroup IIb at baseline and after 12 months of diabetes
self-management education

future.” In Subgroup IIb, additional positive changes were
noted in the domain of “freedom to eat” and “freedom to
drink” (p < 0.05). At the same time, correlation analysis
demonstrated an inverse relationship between HbA 1¢ levels
and patients’ QoL: reductions in HbAlc were associated
with improvements in ADDQoL scores. The strongest
correlations were identified for the domains “motivation,”
“physical,” and “self-confidence” (r = —0.28; p < 0.05).
A negative correlation was also found between BMI and
QoL scores on the ADDQoL questionnaire. The most
pronounced associations were observed for the domains
related to “physical” and “physical appearance” (r = —0.25;
p < 0.05). In addition, higher cognitive function scores
correlated with better QoL ratings (r = 0.17; p < 0.05).

It is important to note that the ADDQoL questionnaire
includes five domains that patients may choose not to
rate. If a response is not provided, the ADDQoL score
is calculated without including these domains. In our
study, patients expressed the least interest in the domains
“work” (“not applicable” responses: 47.14%), “personal
relationship” (“not applicable” responses: 39.29%), “sex
life” (“not applicable” responses: 29.29%), “holidays”
(“not applicable” responses: 22.14%), and “family life”
(“not applicable” responses: 10.71%).

The results obtained in our study indicate that patients
with type 2 DM assess their QoL related to the presence
of a chronic disease as low, whereas their overall QoL
not related to diabetes was good or neutral. Our data also
confirm that type 2 DM exerts an adverse impact on all 19
QoL domains assessed using the ADDQoL questionnaire.

The impact of diabetes on AWI differed across individual
domains. The most unfavorable impact was observed
in such aspects of life as “freedom to eat,” “depend on
others,” and “financial situation” in patients of Subgroups
Ia and Ib; and “freedom to eat,” “financial situation,” and

ISSN 2226-2008 OAECHKUIT MEJIMYHUIM KYPHAJI Ne 5 (196) 2025

“feelings about the future” in patients of Subgroups Ila and
IIb. The least pronounced impact of type 2 DM was found
for the domains “reactions of other people,” “personal
relationship,” and “self-confidence” in Subgroups Ia and
Ib, and “personal relationship,” “reactions of other people,”
and “family life” in Subgroups Ila and IIb.

The results of this study are consistent with the literature
data [11]. Thus, in the study by S. Krzeminska et al. (2020),
which conducted a comparative analysis of the impact of
type 2 DM on QoL in patients in Poland, the Czech Republic,
and Slovakia, diabetes was shown to negatively affect all
19 ADDQoL domains. The most unfavorable impact was
observed for the domains “freedom to eat,” “freedom to
drink,” and “feelings about the future” in Polish and Czech
patients, as well as “freedom to eat,” “feelings about the
future,” and “freedom to drink” in Slovak patients. The
least affected domains were “living conditions,” “reactions
of other people,” and “leisure” in Polish and Czech patients,
and “living conditions,” “reactions of other people,” and
“friendships and social life” in Slovak patients.

In the study by P. Kumar et al. (2018), it was
demonstrated that higher HbAlc levels in patients with
type 2 DM were associated with bader QoL [12].

Our results align with current scientific evidence
confirming the importance of an individualized approach
to glycemic monitoring in patients with type 2 DM. In
particular, Kiforenko et al. (2021) proposed an algorithm
for predicting the glycemic profile based on mathematical
modeling, which optimizes the frequency of measurements
and increases the accuracy of assessing glycemic variability.
This approach allows more precise disease control and
significantly improves patients’ well-being and QoL [13].

In turn, Mankovsky et al. (2021) described a clinical
case of continuous glucose monitoring (CGM) use in
a patient with ischemic heart disease and type 2 DM,
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which demonstrated the ability of this technology to
detect episodes of hypoglycemia and hyperglycemia not
identifiable with traditional self-monitoring. The authors
emphasize that the introduction of CGM improves the
effectiveness of antihyperglycemic therapy, reduces the
risk of complications, and enhances both the physical and
psycho-emotional components of QoL [14].

These findings are consistent with our results, which
confirm the importance of systematic glycemic control in
improving patients’ QoL.

Several studies [15-18] have demonstrated that the
implementation of educational programs for patients with
type 2 DM not only increases their awareness of the disease
and self-management skills but also leads to significant
improvements in QoL indicators. Our results align with
these findings: in the subgroups of patients who underwent
diabetes self-management education, QoL improved across
all domains.

Conclusions
In our study, it was established that type 2 DM has
a negative impact on all aspects of QoL, as confirmed
by the ADDQoL questionnaire. The most pronounced
negative impact at baseline was recorded in the domains
“freedom to eat” (—3.15 £3.08; —3.20 = 3.07; p > 0.05),

“depend on others” (—3.13+£2.08; —2.34+£2.10; p>0.05),
and “financial situation” (—2.35 + 2.07; —2.41 £ 2.06;
p > 0.05) in Subgroups Ia and Ib, respectively; and
“freedom to eat” (—3.45 £ 2.98; —3.20 £ 2.71; p > 0.05),
“financial situation” (—2.31 + 1.73; —-2.20 + 1.56;
p > 0.05), and “feelings about the future” (—2.17 = 1.63;
—2.03 £ 1.71; p > 0.05) in Subgroups Ila and IIb,
respectively.

It was found that diabetes self-management education
significantly improves patients’ QoL. In Subgroup Ib, AWI
increased from —1.58 £ 0.40 to —1.04 = 0.31 (p < 0.05).
In Subgroup IIb, AWI improved from —1.32 £ 1.49 to
—0.79 + 1.40 (p < 0.05). In patients who did not receive
diabetes self-management education (Subgroups la and
ITa), QoL deteriorated over the year: in Subgroup la, AWI
decreased from —1.72 £ 0.41 to —2.35 £ 0.43 (p < 0.05).
In Subgroup Ila, AWI changed from —1.45 + 1.61 to
—1.88 £ 1.90 (p > 0.05).

An inverse correlation was identified between HbAlc
level (r = —0.28; p < 0.05) and BMI (r = —0.25; p < 0.05)
and QoL indicators, as well as a direct correlation between
cognitive function and QoL (r =0.17; p < 0.05).

Thus, the results of the study show that diabetes
self-management education has a significant impact on
improving QoL in patients with type 2 DM.
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Despite the successes achieved in the treatment of chronic periodontitis, the problem remains relevant and requires new approaches to
drug therapy. In connection with the understanding of the role of oxidative stress in the pathogenesis of periodontitis, the additional inclusion
of antioxidants in complex therapy is promising.

The aim of the work: laboratory and biochemical assessment of the effectiveness of complex therapy for chronic generalised periodon-
titis with the additional inclusion of the antioxidant drug with sodium selenite pentahydrate.

Materials and methods: 60 patients with chronic generalised moderate periodontitis (aged 40 to 65, including 35 women and 25 men)
were divided into control and main groups. Patients in the main group were additionally included in complex therapy with the antioxidant
sodium selenite pentahydrate.

Results: During the first 10 days (5 times), it was administered by intraoral bivalve transgingival electrophoresis (50 mcg/day), and then at
the same dosage "per os" for 20 days. Before the start and after 30 days of treatment, markers of inflammation (IL-1B, TNF-a) and endogenous
cytoprotection (HIF-1a and HSP70) were determined in the blood of patients by enzyme-linked immunosorbent assay. Statistical analysis was
performed using the software package “STATISTICA® for Windows 6.0” (StatSoft Inc., No. AXXR712D833214FANY), as well as “SPSS
16.0" and "Microsoft Excel 2003”. The results obtained demonstrate the promising potential of including sodium selenite pentahydrate in the
complex therapy of chronic generalised periodontitis, as an important component of its antioxidant composition.

Keywords: chronic generalised periodontitis, complex therapy, antioxidants, endogenous cytoprotection, inflammation.
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B. I. CanbHukoB

HOCTTEPAIEBTUYHI AHTUOKCUJIAHT-ACOLIMOBAHI 3MIHM KOHIEHTPAIIi MAPKEPIB
SATAJIEHHA TA IHATONOPOTEKIII V KPOBI MHAIIEHTIB I3 XPOHIYHHUM TI'EHEPAJII3OBAHUM
MMAPOJOHTUTOM

3anopizvkuii Oeporcagnuil Meourko-gapmayesmuunuil yuigepcumem, 3anopisicocs, Ykpaina

HesBaxaroun Ha HOCATHYTI YCIHIXM B JIKyBaHHI XPOHIYHOTO IApOJOHTHUTY, MpoOJIeMa 3aIUIIA€ThCS aKTYyalbHOIO i MOTpedye HOBHX
MIXOMIB 10 MEIMKAMEHTO3HOi Teparmii. Po3yMiHHS poii OKCHAATHBHOTO CTpecy B TNATOTEHE3l MApOMOHTUTY aKTyali3ye TOIaBaHHS IO
KOMILIEKCHOT Teparii aHTHOKCUIAaHTiB. MeTor0 A0CIikeHHs OylIo OKpEeCIeHO J1abopaTopHO-0i0XiMiYHY OL[HKY €(eKTHBHOCTI KOMILIEKCHOT
Teparii XpOHIYHOTO I'eHepalli30BaHOTO TAPOJOHTHUTY 33 JOAABAaHHS aHTHOKCHAAHTY — IIperapary 3 Ail040l0 PEUYOBHHOIO «HATPIIO CEJEHITY
MeHTariipar». Y paMKax JoCIiKeHHS 00cTexeHo 60 MamieHTiB i3 MiTbOBOIO MATOJOTIE0 CEPEAHBOTO CTYIIECHS TSHKKOCTI, SIKi OYJH pO3IOALIeHI
Ha rpynu. [lamieHTam OCHOBHOI IpyNH JOAATKOBO 3MiMCHIOBANOCS JONAaBAaHHs 0 KOMILUICKCHOI Tepamii HaTpilo CeJeHiTy meHTariapara
y (GopMi BHIIE3a3HAYEHOTO Ipenapary LUBIXOM IHTPAOpaJbHOrO TPAHCTIiHIIBaJIbHOTO eneKTpodopesy, MOTIM Y TOMY X JO3YBaHHI per os.
JiarHocTHYHUMH KpUTepisiMu Oyu piBHI ModekyasspHux Mapkepis IL-13, TNF-a, HIF-1a 1 HSP70.

KirouoBi ciioBa: XpoHIUHMH TeHepali3oBaHHil MapOIOHTHT, KOMIUIEKCHA Teparis, aHTHOKCUIAHTH, CH/OTCHHA MUTONPOTEKIIis,
3arnajeHHs.

Introduction

Periodontal diseases are considered a health prob-
lem due to their high prevalence worldwide. Despite the
success achieved in understanding the pathogenesis and
treatment of inflammatory periodontal diseases in recent
decades, the problem remains relevant. Currently, the treat-
ment of periodontal diseases is not always successful due
to a number of factors, including patients’ failure to fol-

© V. L. Salnykov, 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'
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low targeted medical instructions and recommendations,
incomplete understanding of some subtle, highly specific
links in the molecular mechanisms of inflammation, oxi-
dative and nitrosative stress, and endogenous cytoprotec-
tion, which lead to the irrational selection of medications
when planning and implementing treatment for periodontal
patients [1].

Periodontal studies have identified specific microbial
pathogens, including Aggregatibacter actinomycetemcom-
itans, Porphyromonas gingivalis, Tannerella forsythia,
Treponema denticola, which, in combination with moder-
ately virulent organisms, form highly organised complex
communities in the form of biofilms, initially present at
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the supragingival level and, in later stages of the disease,
at the subgingival level [2]. The presence of periodontal
pathogenic biofilm stimulates the activation of signalling
pathways associated with inflammation in gingival fibro-
blasts and the production of inflammatory cytokines (IL-
1B, TNF-a, IL-6) and reactive oxygen species (ROS) [3].
Periodontal inflammation activates several pathways of
ROS formation at once: activation of NADPH oxidase in
neutrophils, activation of iNOS and increased NO produc-
tion, mitochondrial dysfunction, synthesis of pro-inflam-
matory prostaglandins and thromboxanes due to increased
expression of COX-2, the Fenton and Haber—Weiss reac-
tions in the presence of excess divalent iron [4]. Excessive
uncontrolled production of ROS against the background
of antioxidant deficiency leads to the development of oxi-
dative stress, which, according to current understanding,
plays a significant role in the destruction of periodontal
tissues and also reduces the effectiveness of anti-inflamma-
tory, reparative and antimicrobial therapy [5]. The above
material justifies the widespread use of antioxidants for the
treatment of chronic periodontitis in combination with anti-
septics, antibiotics, anti-inflammatory and reparative drugs.
In modern periodontology, antioxidants of plant origin
(resveratrol, quercetin, green tea polyphenols), alpha-to-
copherol, and thiotriazoline are widely applied [6]. How-
ever, the lack of clear guidelines for the use of antioxidants
at different stages of treatment depending on their mech-
anism of action, their insufficient effectiveness and side
effects necessitate both the development of new antioxidant
agents and the use of various drugs with antioxidant activ-
ity that have not previously been used in periodontology. In
particular, because periodontology has been separated into
an independent dental specialisation (Ministry of Educa-
tion and Science of Ukraine ORDER 15.02.2022 No. 293
“On Approval of Amendments to the Reference Book of
Qualification Characteristics of Professions of Employ-
ees. Issue 78 Health Care”), there are grounds for devel-
oping new clinical protocols to ensure effective activity in
the professional legal field. Selenium compounds, which
have significant antioxidant, anti-inflammatory and cyto-
protective activity, are of interest. In experimental studies,
we have demonstrated the effectiveness of sodium selenite
pentahydrate in experimental chronic periodontitis [7; 8].
The target selenium-containing drug is approved for clin-
ical use and registered in Ukraine (UA/8796/02/01 dated
05.07.2019).

The objective of the study was to conduct laboratory
and biochemical assessment of the effectiveness of com-
plex therapy for chronic generalised periodontitis with the
additional inclusion of a drug antioxidant with the active
ingredient “sodium selenite pentahydrate”.

Materials and Methods

In this study, we examined a group of 60 patients
(35 women and 25 men) with chronic generalised perio-
dontitis (CGP) of moderate severity.

The patients ranged from 40 to 65 years of age. We also
examined 30 relatively healthy patients (with intact peri-
odontium) during a preventive examination by a dentist.
The selection, dynamic examination and multimodal treat-
ment of patients diagnosed with CGP and intact periodon-
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tium were carried out at the Specialised Dental Centre of
the University Clinic of Zaporizhzhia State Medical and
Pharmaceutical University, as well as at the clinical base
of the Department of Propaedeutic and Surgical Dentistry
of ZSMU, the “Chertov Clinic” Dental Implantation Cen-
tre (Zaporizhzhia). All patients with CGP were divided into
two groups: the main group and the control group, with
30 people in each, depending on the complex drug therapy
that was carried out. When including patients in the study,
the selection criteria were the presence of chronic general-
ised periodontitis and voluntary informed consent to exam-
ination and complex treatment in the form of a unified doc-
ument, which was drawn up in advance by the researcher
and scientific supervisors. Written informed consent with a
personal signature was obtained from all patients who par-
ticipated in the study. In turn, the exclusion criteria were
the presence of acute or exacerbated chronic infectious
diseases, autoimmune diseases, acute allergic reactions
to therapy components, oncological diseases and ongoing
chemotherapy, mental illness, pregnancy, long-term treat-
ment with hormonal drugs, pituitary and thyroid diseases,
and individual intolerance to one or more drugs. Partici-
pants were informed of their randomisation group assign-
ment during the initial consultation visit.

Patients with CGP in both groups received standardised
comprehensive non-drug and drug therapy for 3 months.
Non-drug therapy consisted of professional oral hygiene
(mechanical treatment of tooth surfaces, polishing, piezo-
electric ultrasonic scaling with supragingival and subgin-
gival working tips), Vector system periodontal therapy,
closed (for periodontal pockets less than 5 mm deep) and
open curettage (for periodontal pockets more than 5 mm
deep) with GRACEY curettes manufactured by Hu-Friedy,
as well as periodontal splinting of teeth in a physiologi-
cal orthotopic position to level their pathological mobility
(II-IIT degree) using special elements — glass fibre ligatures
on photopolymer fixation. Drug therapy included anti-in-
flammatory agents applied topically and per os, antiseptic
agents applied topically in the form of dental gels or rinses,
as well as medicinal preparations in the form of gels or
pastes based on propolis and solcoseryl. In addition to the
main treatment, patients in the main group received sodium
selenite pentahydrate (manufactured by Biosyn Arzneim-
ittel GmbH, Germany) during the first 10 days (5 times)
using intraoral transgingival electrophoresis applied to both
jaws (50 pg/day), and then in the same dose internally for
20 days. The ZAPOVIT POTIK-01M device manufactured
by BIOMED LLC (Ukraine) was used for electrophoresis.
Sodium selenite pentahydrate was diluted in physiological
solution with the addition of 0.5M phosphate buffer pH 6.8.
Jumper cables and electrodes with disposable carbon con-
ductive pads were used. The current strength was 5 mA for
15 minutes. The drug was administered from the negative
pole.

Bioethical aspects of the study

The study was conducted with the consent of patients
in accordance with the basic standards of GCP (1996), the
European Convention on Human Rights and Biomedicine
of 04.04.1997, and in accordance with the principles of
the Helsinki Declaration in its latest edition, adopted at
the 64th General Assembly of the World Medical Asso-
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ciation (WMA) in Fortaleza, Brazil, in October 2013 [9].
This study was approved by the Bioethics Committee of
Zaporizhzhia State Medical and Pharmaceutical Univer-
sity (protocol No. 3 of 12.06.2023). Before the start of
the study, all patients were explained what the examina-
tion and complex therapy entailed. All participants in this
study gave their consent to the processing of their per-
sonal data.

Blood sampling and preparation of biological material

Before and after 30 days of drug treatment, blood was
taken from the elbow vein of patients in all groups and
placed in a tube with EDTA anticoagulant. Plasma was
separated from the blood by centrifugation in an Eppen-
dorf-5804R centrifuge (Eppendorf, USA) at 1500 rpm for
20 minutes (T =22 °C) [10].

Immunoenzymatic analysis

The concentration of HIF-1a was determined in plasma
using the solid-phase enzyme-linked immunosorbent assay
(ELISA) method. Human HIF-1a (Hypoxia Inducible Fac-
tor 1 Alpha) ELISA Kit # E — EL — H 6066 (Elabscience,
USA) was used in accordance with the instructions pro-
vided with the kit. The concentration of heat shock pro-
tein HSP-70 was determined by immunoassay in blood
plasma using the HSP-70 ELISA kit: Human Heat Shock
Protein 70 ELISA Kit # MBS 760396 (MyBioSource, Can-
ada) in accordance with the instructions provided with the
kits. The content of IL-1J was determined in blood plasma
using a solid-phase enzyme-linked immunosorbent assay
(ELISA) with the Human IL-1p ELISA Kit # RAB 0273
(Merck KGaA, Darmstadt, Germany) in accordance with
the instructions provided with the kits. The TNF-a con-
tent was determined in blood plasma using a solid-phase
enzyme-linked immunosorbent assay (ELISA) with the
Human TNF-a (Tumor Necrosis Factor Alpha) ELISA #
E-EL-HO0109 test kit (Elabscience, USA) in accordance
with the instructions provided with the kits. These analyses
were performed on a fully functional tablet immunoassay
analyser (SIRIO-S, Seac, Italy).

Statistical analysis

All research data obtained were statistically processed
using the STATISTICA® for Windows 6.0 software pack-
age (StatSoft Inc., No. AXXR712D833214FANYS), as well
as SPSS 16.0 and Microsoft Excel 2003. The arithmetic
mean (M) and the error of the arithmetic mean (m) were
calculated. To identify intergroup and intragroup differ-
ences, Student's t-test and Fisher's angular transformation
were used. Individual statistical procedures and algorithms
were implemented in the form of specially written mac-
ros in the corresponding programs. For all types of anal-
ysis, differences were considered statistically significant at
p<0.05.

Research results and their discussion

A dental examination of relatively healthy patients
(intact periodontium) did not reveal any signs of bleed-
ing, tooth mobility, or gum inflammation in this group.
An examination of patients in the main and control groups
before treatment revealed visual changes in the gums
(swollen, cyanotic, pasty: edged, loosely attached to the
teeth, disruption of the gum relief), the presence of patho-
logical pockets (up to 5 mm) with serous and serous-pu-
rulent exudate, hard and soft dental deposits, pathological
tooth mobility, as well as other signs of inflammation. That
is, patients in the main and control groups had clinically
confirmed chronic generalised periodontitis of moderate
severity. Immunoenzymatic analysis of the blood plasma
of patients with CGP in the main and control groups before
the start of the study revealed a significant increase in
inflammation markers and an increase in endogenous cyto-
protection markers. Thus, in the blood of patients with CGP
in both groups before the start of treatment, an increase in
TNF-0 was found by 4.48-4.16 times compared to the
group of relatively healthy patients (p < 0.05), an increase
in IL-1B 5.1-4.9 times compared to the group of relatively
healthy patients (p < 0.05) (Table 1).

An increase in the blood of patients with CGP in both
groups of markers of endogenous cytoprotection HIF-1a
1.82—1.78 times and HSP70 39.1% and 35.4% compared to
the group of relatively healthy patients (p<0.05) was also
established (Table 2).

After 30 days of comprehensive non-drug therapy for
periodontal disease (removal of dental deposits and plaque,
rational hygiene, curettage of periodontal pockets, vector
therapy) and drug therapy (use of antiseptic, anti-inflam-
matory and reparative drugs), a decrease in the sympto-
matic manifestation of chronic periodontitis was recorded.
Thus, in patients of both groups, there was a reduction in
hyperemia, bleeding gums, and bad breath disappeared.
At the same time, we determined that in the main group,
whose patients additionally received an antioxidant in the
form of sodium selenite pentahydrate (50 mcg/day, by
electrophoresis and internally), the reduction in symptoms
of chronic periodontitis was more pronounced. Thus, in
patients in the main group, the additional administration of
sodium selenite pentahydrate as part of complex therapy
led to a significant reduction in the depth of periodontal
pockets (to 2 mm, and in the control group to 3—4 mm),
cessation of active exudation from them and epithelialisa-
tion of their bottom, minimisation of gum bleeding. A more
pronounced reduction in tooth mobility was also noted
in the main group 30 days after complex therapy against
the background of a more pronounced improvement in
the clinical picture of the gums than in the control group

Table 1

Inflammation markers in the blood of patients with CGP before and after 30 days of drug treatment

Patient groups TNF-a, pg/ml IL-1p, pg/ml
Relatively healthy (intact group) (n = 30) 56.2+3.3 0.92 £0.05
Control group upon admission (n = 30) 234.3+9.5! 4.7+0.14!
Main group upon admission (n = 30) 252.0 + 14.2! 4.5+0.22!
Control group after treatment, 30 days (n = 30) 112.5+7.5" 2.2+0.03" *
Main group after treatment (Sodium selenite pentahydrate) (n = 30) 87.0+7.6" * 1.7 £ 0.05 *
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Table 2
Cytoprotection markers in the blood of patients with CGP before and after 30 days of drug treatment
Patient groups HIF-1a, pg/ml HSP70, pg/ml

Relatively healthy (intact) group (n = 30) 100.2 £ 8.7 80.5+6.3
Control group upon admission (n = 30) 1823+ 11.5! 112.3 £ 8.7
Main group upon admission (n = 30) 178.0 + 10.2! 109.1 + 7.4!
Control group after optimised treatment for 30 days (n = 30) 188.5 +12.2! 123.7 + 11.5!
Main group after improved treatment (“Sodium selenite 224.0 + 11.6" * 287.7 +12.4% *
pentahydrate”) (n = 30)

Note:

! — The indicators are statistically significant in relation to the data of the intact group (p < 0.05).
" — Indicators are statistically significant in relation to pre-treatment data (p < 0.05).
# — indicators are statistically significant in relation to the control group data (p < 0.05).

(a denser mucous membrane that closely adhered to the
neck of the tooth, was less swollen, and no difference in
colour from intact gums). Immunoenzymatic blood tests
of patients in the control and main groups 1 month after
complex treatment of GHP also showed improvement — a
reduction in inflammation and an increase in endogenous
cytoprotection mechanisms. The most pronounced positive
changes were observed in patients in the main group, who
additionally received sodium selenite pentahydrate. Thus,
in patients in the main group, with the additional appoint-
ment of a targeted antioxidant drug in the complex ther-
apy of CGP, a significant decrease in the concentration of
TNF-a in the blood (by 65.4%) was observed compared to
the indicators before treatment. In the control group, the
level of TNF-a decreased by 52.1% compared to the data at
the beginning of treatment (p < 0.05). Patients in the main
group also showed a decrease in blood IL-1f3 concentration
(62.2%) compared to pre-treatment levels (p < 0.05), while
in the control group this indicator decreased by 51.1%
(p < 0.05). The concentration of TNF-o and IL-1 in the
blood of patients with CGD in the main group after 30 days
of treatment was lower than the concentration of TNF-a
and IL-1pB in the control group for the same observation
period (p < 0.05), indicating a significant increase in the
anti-inflammatory effect of complex therapy due to the
inclusion of a drug with the active ingredient sodium sel-
enite pentahydrate. Immunoenzymatic analysis revealed a
25.8% increase in the concentration of HIF-1a in the blood
of patients in the main group, which was observed 30 days
after treatment (p < 0.05) and was 2.24 times higher than
the values in the intact group (p < 0.05). In the blood of
patients in the main group, the additional introduction of
an antioxidant drug into complex therapy also led to an
increase in HSP70 cytoprotection after 30 days of treatment
by 163.9% (p < 0.05) and by 257.4% compared to intact
values (p < 0.05). In the control group of patients with CGP
who received standard therapy without prior antioxidant
modification, no significant changes in the concentration of
HSP70 and HIF-1a in the corresponding blood were found
before and after treatment. The results obtained indicate
intensive activation of endogenous cytoprotection mecha-
nisms after complex therapy of CGP due to the inclusion
of a targeted selenium-containing drug (active ingredient
sodium selenite pentahydrate).

Chronic generalised periodontitis is an inflammatory
disease that affects the tissues supporting the teeth and ulti-
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mately causes their loss. Currently, the aetiology of peri-
odontitis is characterised by both general dysbiosis of the
host and focal dysbiosis of the oral microbiota. Periodon-
tal pathogenic bacteria and their waste products trigger a
complex molecular-genetic cascade mechanism of activa-
tion of immune and inflammatory responses, initiation of
oxidative stress, mitochondrial dysfunction, and apoptosis.
Lipopolysaccharides of periodontal pathogenic bacteria
cause the production of pro-inflammatory cytokines [11].
In addition, actinobacillus actinomycetemcomitans, the
causative agent of aggressive periodontitis, increases IL-13
expression in human mononuclear leukocytes and mac-
rophages. Leukotoxin, an important virulence factor that
affects leukocytes, rapidly activates Caspase-1 and thus
causes massive secretion of IL-1 in human monocytes
and macrophages. The NLRP3 inflammasome, reactive
oxygen species, and cathepsin B may be involved in this
process. Proinflammatory cytokines — TNF-a, IL-6, IL-17,
and especially IL-1p lead to inflammation and damage to
periodontal tissues. IL-1p promotes bone resorption and
induces the production of proteases and caspases, as well
as matrix metalloproteinases (MMP-9, MMP-2, MMP-3).
Matrix metalloproteinases promote the degradation of the
extracellular matrix and lead to bone resorption and tissue
destruction. IL-1P increases the expression of matrix met-
alloproteinases in various cell types involved in periodontal
inflammation, including osteoblasts, osteoclasts, neutro-
phils, and cementoblasts in human periodontal ligament
cells and gingival fibroblasts [12; 13]. Elevated levels of
IL-1B and TNF-a are often found in the saliva, gingival
crevicular fluid, and blood of patients with periodontitis
compared to healthy control subjects. There is a positive
correlation between IL-1B and TNF-a concentrations and
periodontal pocket depth, bleeding, and tooth mobility in
CGP. Moreover, high concentrations of IL-1p in patients
with chronic periodontitis can have a negative systemic
effect on the cardiovascular and endocrine systems: increas-
ing the risk of diabetes mellitus, ischaemic heart disease,
chronic heart failure, and arterial hypertension. Experimen-
tal studies have shown that chronic periodontitis in labora-
tory animals is accompanied by persistent changes in the
expression of molecular markers of endogenous cytopro-
tection — HSP70 and HIF-1 [14; 15]. The role of HSP70
chaperone proteins has been well studied and consists in
protecting cells from oxidative and nitrosative stress, apop-
tosis, infection, pyroptosis, and inflammation. HSP70 has
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a positive effect on mineral metabolism, activates and reg-
ulates compensatory energy shunts during tissue hypoxia
and ischaemia, prolonging the physiological effect of anti-
hypoxic factors (HIF) [16]. In periodontal inflammation,
HSP70 is expressed in response to increased IL-1 concen-
trations and acts as an endogenous cytoprotector. However,
extremely high concentrations of IL-1 and TNF-a limit
HSP70 expression or even cause its deprivation. Depend-
ing on the severity of chronic periodontitis, HSP70 levels
may be either moderately elevated (mild to moderate) or
decreased (severe) [17]. Comprehensive clinical and exper-
imental data on the role of HIF-1a in inflammatory perio-
dontal diseases have also been obtained. HIF-1a expression
in periodontitis is triggered in response to increased levels
of pro-inflammatory cytokines (IL-1p, TNF-a, IL-17) and
NO. In turn, HIF-1a plays a protective role in periodontitis
by enhancing immune defence, increasing the expression
of VEGF and eNOS, and stimulating erythropoiesis. It is
also known that HIF-1a in extreme cellular conditions, as
well as in inflammation and infection, can positively influ-
ence energy metabolism by activating the compensatory
malate-aspartate shuttle mechanism [18]. HIF-1a expres-
sion is closely related to the severity of inflammation, the
concentration of pro-inflammatory cytokines and ROS.
Elevated concentrations of IL-1p begin to inhibit HIF-1a
mRNA expression and then reduce the level of HIF-1a pro-
tein itself in periodontitis, leading to a disruption of endog-
enous cytoprotection. Mild to moderate periodontitis leads
to an increase in fibroblast-like and leukocyte-like cells
expressing HIF-1a. In patients with periodontitis of this
severity, increased concentrations of HIF-1a, VEGF, and
TNF-a have been reported in periodontal pockets. More
severe forms of CPG lead to a decrease in HIF-1a expres-
sion [19].

In this regard, pharmacological modulation of HIF-1
expression and prolongation of its “lifetime” in periodon-
titis is considered a promising direction in the treatment
of inflammatory periodontal diseases. This approach not
only reduces inflammation but also reduces local ischae-
mia by improving the energy metabolism of periodontal
tissues — more rational use of pO, by switching to more

economical ways of ATP synthesis. Pharmacological
modulation of HIF-1 also enhances glycolytic metab-
olism, which is necessary for B-cell development and
T-cell metabolism. This is due to the influence of HIF-1
on the mechanisms of pyruvate dehydrogenase expres-
sion in periodontal tissues. Pharmacological modulation
of HIF-1a increases bone tissue regeneration, improves
mineralisation and the osteogenic potential of perio-
dontal ligament stem cells. It is known that an increase
in HSP70 levels and prolongation of the “lifetime” of
HIF-1a can be achieved through glutathione-dependent
mechanisms under the action of selenium derivatives.
Selenium derivatives also have a positive effect on the
expression of glutathione peroxidase, inhibit the perox-
idation of cell membrane phospholipids, and reduce the
concentration of pro-inflammatory metabolites of ara-
chidonic acid [20].

Conclusions

Based on molecular-biochemical and clinical studies,
it has been established that the additional inclusion of an
antioxidant based on sodium selenite pentahydrate (50 pg/
day, 5 sessions of electrophoresis, then internally) is
effective in the complex treatment of chronic generalised
periodontitis.

The additional inclusion of a targeted selenium-
containing drug in the complex treatment of CGP
potentiates and accumulates the anti-inflammatory effect of
therapy, as evidenced by a more pronounced decrease in
IL-1B and TNF-a in the blood of patients after 30 days of
treatment (p < 0.05) compared to the control group.

The inclusion of sodium selenite pentahydrate leads to
the activation of endogenous cytoprotection mechanisms
after 30 days of complex treatment of CGP — an increase in
the concentration of HSP70 and HIF-1 (p < 0.05) compared
to the data of patients in the control group.

The results obtained demonstrate the promise of using
preparations based on sodium selenite pentahydrate and
derivative pharmacological configurations as an important
component of the antioxidant component of complex
therapy for chronic generalised periodontitis.
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V crarTi HaBeeHO aHi PO BMicT iHTepielkiniB 1P, 2, 4 Ta 10, a TakoX 3aranbHONPUHHATOTO Mapkepa 3ananeHHs — C-peakTHBHOTO Oil-
Ka — y nepudepryHiii KpoBi A0 Ta Mmicis JiKyBaHHA (Ha Mepury Ta AecsaTy 4o0y) y MalieHTiB 3 XpOHIYHOIO imemiero Mo3Ky (XIM). Otpumani
pe3yJbTaTi MaloTh iCTOTHE 3HAYEHHs JUIs 3’sICYBaHHS MEXaHI3MiB Ta pO3pOOKHM METOAIB AiarHOCTHKH, HPOTHO3YBaHHS Ta MAaTOreHETHYHOI

tepamii XIM.
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Introduction. Cytokines are signal molecules that modulate the immune system to cell activation, differentiation and proliferation. Having
pro-inflammatory and anti-inflammatory effects, they trigger endothelial cells, neurons and glia to the inflammatory process and, depending on
their concentration in the blood, can limit or maintain the pathological process.

The aim of the study was to determine the content of interleukins (IL) 1f, 2, 4 and 10, as well as a generally accepted marker of
inflammation — C-reactive protein (CRP) — inperipheral blood before and after treatment (on the first and tenth day) in patients with chronic

cerebral ischemia (CCI).

Materials and Methods. The study involved 25 people with CCI (9 people — stage I disorder, 8 people — stage II, 8 people — stage I1I) and
14 people in the control group. Cytokines and CRP were determined by ELISA method.
Results and Conclusions. On the first day there is a significant increase in the content of all studied interleukins and CRP compared

to control, which indicates the presence of inflammation. The level of pro-inflammatory cytokines — IL-1p and IL-2 (and of them — IL-2,
in particular) increases which indicates the leading role of innate and cellular adaptive immunity, especially the latter, among immune
mechanisms in the pathogenesis of CCI. On the tenth day, a decrease in the level of IL-1f, IL-2 and CRP was noted compared to the first
day, which, however, remained higher than the control, and a further increase in the content of anti-inflammatory IL-4 and IL-10 relative to
the control. This indicates that the inflammatory process is decreasing, but still occurs. It was also established that the content of IL-1p, IL-2,

IL-10 and CRP depends on the severity of CCL
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Beryn

Xponiyna imemists mMo3ky (XIM) € oxmHieo 3 ocHo-
BHUX IIpo0JieM CycIiibHOi 0XOpoHH 310poB'a. Lle crilike
3HIW)KEHHS. MO3KOBOTO KPOBOTOKY, CIIPHYMHEHE TPHBAIUM
CYIVHHHM 3aXBOPIOBaHHSIM a0o0 TOPYIIEHHSIMH KpOBO-
o0iry. XIM Moke TpOSIBISATHCS TOJOBHHM OOJieM, 3arma-
MOPOYCHHSM, KOTHITUBHUM Je(ilUTOM. 3HAYHO 3pOCTaE
pusHK iHCynbTy. 70% manientiB 3 XIM MmaroTh Bik Oinbine
80 pokis, a Ot 30% — 45-50 pokiB [1]. B Vkpaini 6ins
5,6% HaceneHHs cTpakaaoTs Ha XIM, a 3aXBOPIOBaHICTh
3a 10 pokiB 30inbLIMIacs Maibke yaBii [2].

B MKX-10 XIM BigHocuthcst 10 IX kimacy XBo-
pob («XBopoOu cucremu KpoBOOOIry»), pyopuxu 167
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(«IHIM ypakeHHS CyIWH TOJOBHOTO MO3KY») Ta Ma€ KO
167.8 — «lHmi yTo4yHeHi mepeOpPOBACKYISAPHI 3aXBOPIO-
BaHHA. [ocTpa mepebpoBacKysipHa HegocTaTHicTs. [me-
Misl TOJIOBHOTO MO3KY (XpOHIUHA)».

Y marorere3dsi XIM OCHOBHY poOib BimirparoTh
3amaigbpHO-HeHpoiMyHHI mporecu [3]. Ilpm XponiuHil
TiMOKcii CIOCTEPIraloThCsl MHOYKUHHI OCEPENIKU YPaKEHHS
TOJIOBHOTO MO3KY, J€ Iicis 3aru0eii HEHpOHIB 3amyc-
Ka€eThCs BTOPMHHA IMyHHA BIIIOBIIb 3 aKTHBALIEK IIIii,
nepuGepuyHNX IMyHHHUX KJIITHH Ta BUBUIBHEHHSM LIUTO-
KiHIB 1 XEMOKIHIB, TOOTO PO3BHTKOM XPOHIYHOTO IU(Y3-
HOTO HU3bKOIHTeHCHBHOTO 3amaneHus [4, 5]. ITokasaHo,
III0 TICJISt MO3KOBOTO iHCYIIBTY, BKITIOYAIOYH TOCTPHUH ilme-
MIYHHHN HCYIET 1 BHYTPIIITHFOMO3KOBH KPOBOBUIIHB, KPIM
TOCTPOTO 3allajeHHs, JIOKAIi30BAHOTO B MOMIKOIKCHIN
IUISHIT MO3KY, B TaT0(]i310I0Ti9HIIA TIPOIIeC BKITFOUAETHCS
1100aIbHE MEHIII IHTEHCHBHE 3aIIaJICHHS] TOJIOBHOTO MO3KY,
10 TPU3BOANTE A0 Helipoaerenepaii [6]. BpaxoByroun Bik
JOCITIKYBaHUX MAIiEHTIB, CIIiJ MaTH Ha yBa3i, I1I0 BOHU
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TaKkoX MarTh Tak 3BaHe «inflammaging» (3ananbHe cTa-
PIHHS), IO XapaKTepH3YEThCS IiJBUIICHUM PiBHEM LIUPKY-
JIIOIOYMX IIUTOKIHIB Ta Mpo3anaibHuX Mapkepis [7]. Crilike
IiABUIIEHHS MPOAYKLii neprudepryHnX MeniaTopis 3ara-
nenHst — inrepaetikiniB (IL) 1B ta 10, Ta C-peakTBHOTO
oinka (CPB) mpotsirom 12 pokiB Jae miIcTaBu MPOTHO3Y-
BaTH HAsBHICTH MOPYIICHHS MaM'sTi B MaliOyTHROMY [8].

Takum umHOM, XIM — CKIaJHE MHATOJNOTIYHE SBHIIIE,
SIKE MOYKE BKJTFOYATH OCEPEIKOBE TIIIOKCHYHE Ta iHCYIIETHE
MTOIITKO/IKCHHS, TIMTOKCHYHE XPOHIYHE MU(y3HE HU3BKOIH-
TCHCUBHE 3allaJICHHS, MTOCTIHCYIBTHE TOCTPE 3alalieHHS,
MIOCTIHCYNIBTHE [I00aJbHE HU3bKOIHTEHCHBHE 3allaJICHHS,
110 MOCHITIOETHCS 3alalIbHUM CTaPiHHSIM.

IHTepneiikinn BiirpaloTh BEJIHMKY pOJib y Helpo3ara-
JIEHHI TIPH T1TOKCUYHUX MOIIKOJDKEHHSX TOJIOBHOTO MO3KY
(TTITM). Ilepenaroun iHpOpMaLil0 IMyHHHM KITiTHHaM,
BOHHU CIIPHSIOTH aKTHBAIlil, peryssmii, po3MHOXEHHIO Ta
miudepenniroBannio T-1 B-miMdounTis. Ane icHyIOTb riepe-
XPECHI MEePEIIKOIU MiXK Pi3HUMH iHTEpICHKIHAMU Y Pi3HUX
IMyHHUX KIITHHaX, fKi BH3HadaloTh pesynbrar [TII'M
[9, 10].

MeTo1o 1ocaizKeHHs cTano Bu3HaueHHs BMicTy IL1J,
2,4, 10 ta CPb y nepudepuyniii kpoBi 10 Ta micis JiKy-
BaHH (Ha MepIiy Ta aecaty 1o0y) y marienTis 3 XIM. Bka-
3aHUii Tepenik Ta KOMOIHallis UUTOKIHIB HiKaBi THM, IO
BOHH € MapKepaMH Pi3HUX KITITHH-e(DEKTOPIB 3amaieHHs Ta
IMyHHOT BiJIIOBi/Ii, IO JI03BOJISIE OXapaKTEpU3yBaTH POJIb
IIpO- Ta MPOTU3allaIbHUX MEXaHi3MiB, BPOJPKEHUX Ta aJarl-
THUBHUX IMYHHHX DEakliifi y maroreHesi 3aXxBOPIOBaHHS.
JI-1B € mapkepom (QyHKIIOHAIBEHOI AKTHBHOCTI MOHO-
oUTiB-Makpo(dariB Ta BpOIKEHOTO KIITHHHOTO iIMYHITETY,
UI-2 — T-nmimpormri-xemmepis 1 tumy (Thl) ta aman-
THBHOTO KJIITHHHOTO IMyHIiTeTy, iHTepieikinu 4 ta 10 —
T-xenmmepiB 2 tuny (Th2) Ta rymopassHOTO alTanTHBHOTO
imyHitety. [HTepneiikinn 1B Ta 2 € nmpo3zananpHuMH, 4 Ta
10 — mporuzanansaumu. CPb € 3aranpHOIpUIHITHM Map-
KEPOM HasIBHOCTI Ta BUPA3HOCTI 3aMajcHHs. Y MonepenHii
poboti My pocmipkyBanu npoxaykuito 1L 1B, 2, 4 Ta 10,
a Takox CPB y nauieHTiB y ANHaMIL] iIEMIYHOTO 1HCYIIBTY
[11]. ITpu XIM Takoro KOMIUIEKCHOTO JTOCIIIXKCHHS MU HE
BUSIBHIIHL.

Marepiajin Ta MeTOAM A0CTiKEHHSI

Ho nmocmimxenHs Oymm 3amydeHi 25 ocid 3 XIM
(13 gonogikiB Ta 12 xiHoK) Ta 14 0cib6 KOHTPOIBHOI TPYITH
(7 gomoBikiB Ta 7 kiHOK). CepenHiil BiK Mali€HTIB OCHO-
BHOI rpymu cTtaHoBuB 61,24+0,847, oci® rpynm KOHTp-
oo — 60,042,480 (M£SE).

Kpurepisimu BUKIIFO4eHHsI Oy TOCTpi 3arajibHi, aBTo-
IMyHHI, HelpojiereHepaTHBHI 3aXBOPIOBaHHS, I[YKPOBHI
nia0eT Ta MyXJIUHHI IPOIICCH.

[Mokazamu o rocmiTanizanii Oy/v HasiBHICTb 3araJibHO-
MO3KOBOi Ta BOrHHIIEBOi cuMnTomaruku: npu XIM I cra-
Jii — 3 HEBPOJIOTIYHUMH MTOPYIICHHSMH JIETKOTO CTYIEHS,
HE3HaYHUMH KOTHITHBHMMH Ta EMOLIMHUMH TOpYIICH-
HSMH, BIJICYTHICTIO BHPaXCHOTO HEBPOJOTidHOTO Aedi-
LUTy, Cy0 €KTUBHUMH CKapraMu TaKWMH, SK TOJOBHHUI
017p, 3aTITaMOPOUYEHHS, ITyM B TOJIOBi, HECTIHKICTH Mij Yac
XOIH, TOPYLICHHS 30Dy, CUMITOMH OpaJbHOTO aBTOMa-
tu3my; Il crafmii — 3 MOPYIIEHHAMH CEPEIHbOTO CTYIIEHS,
30KpeMa CTIIKMMHU KOTHITUBHUMH i PyXOBUMH PO3JIaJaMHu,
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NopyueHHsAM npodeciiiHoi Ta coianbHOT aganTarii, rojio-
BHHUM 00JIEM, IIIyMOM Yy TOJIOBI, OPYIICHHSIM XOAb0H, KOOP-
JIMHAIT, TPYIHOIIaMH 3 KOBTaHHSM, TPEMOPOM TOJIOBH
1 PYK, HOPYLIEHHSIM KOTHITUBHHUX (DYHKIIH, ITiJBUIICHHIM
pediekciB OpaJbHOTO aBTOMATH3MYy, IipaMiJHOI HeIo-
craricTio tomo; III cranmii — 3 MOPYIICHHAMH TSKKOTO
CTyIeHs1, MPOSBaMHU CYIMHHOI JeMeHLil, rpyOuMH pyXo-
BUMH TOPYIICHHIMH, MOXIJIHIBUMH HOPYIICHHSIM Ta30BHX
¢byHKIIH, iHOAI cymomMaMu, TceBno0yap0apHUM Ta amioc-
TaTHIHIM cuHApoMamu [12]. Jlo mepmroi rpymu Hanexaio
9 ocib (36%), no npyroi rpymu — 8 ocib (32%) i go Tperboi
rpymna— 8 ocib (32%). KomopOiana matosnorist BOupana ate-
POCKJIEPOTHYHE Ypa)KEHHS CYIHH, apTepiajbHy TillepTeH-
3i10, iIEMiYHYy XBOPOOY ceplis.

Jlns nikyBaHHS MaIli€eHTaM MPU3HAYATH MENbIOHIN
500 mr (5 mu1) onuH pa3 Ha 100y B/B; XONiHY aimb(ocuepar
1o 7 MJI PO3UMHY OpAJILHOTO 2 pa3H Ha N00y; IUTHUKOJIH
500 mr 2 pa3u Ha 100y B/M; MOp(QOINIHIEBY CLITb Tia30T-
HOi KHCIIOTH Ta TipareraM (BiOIOBITHO 25 MT, IO €KBi-
BaJIeHTHO 16,6 Mr TiazoTHOI KucioTH, Ta 100 Mr B 1 MuT) —
30 M po3umnHy, monepeaHso po3seaeHoro y 150 ma 0,9%
PO3UYMHY HATpi0 XJIOPHUIY, B/B KpamenbHO 1 pa3 Ha mo0y.
JlikyBaHHS TIpOBOAMIOCE TIPOTATOM 10 THIB TOCIHIIHKEHHS.
JlikyBanus mpoBommioch Ha 0a3i KHIT Mickka KitiHiYHA
nikapHs Ne4 MukosaiBcbKoi MiCbKOT paji.

JlocmipkeHHsT TPOBOAMIIM HA TEpUIy Ta JECATY 100y
BiJl HAJXOKCHHS Talli€eHTa J0 CTalliOHapy, TOOTO 10 Ta
Ticys JiKyBaHHS. 3a0Upajy BEHO3HY KPOB, SIKy HEHTpUQY-
ryBanu ripu 3000 06/xB mpotsrom 10-15 xB., i orpuMani
3pa3Kyd CUPOBATKU 3aMopoxyBanu npu -20°C mo mpose-
JICHHS aHAITI3Y.

Pieni IL-1P, IL-2, IL-4 ta IL-10 y kpoBi BH3HaYaIH
IMyHO(EPMEHTHUM METOAOM 3a JTOTIOMOTOO BiJIIIOBiTHIX
HabopiB peakTuBiB IPA-BECT Ta iHCTpyKLili BHPOOHHKA.
Taxox BH3HAYaIM BMICT B KpoBi BUCOKouyTimBoro CPb
(high sensitive CRP — hsCPB) [14]. Pe3yibratu peectpy-
Basn Ha criekrpodoromerpi CD-46. OOpaxyBaHHS pe3yiib-
TaTiB MPOBOJMJIIM 32 KaJiOpyBaJbHUMHU TpadikamH.

OTpuMaHi pe3yabTaTd IepeBipsuid Ha HOPMAaJbHICTh
pO3MONiTy Ta MiJaBaid CTAaTUCTHYHIN 00poOIll 3 BHUKO-
pucTaHHsAM t-kpuTepito CThIOAEHTA, allOCTEPIOPHOTO TECTY
Bordeponi Ta kpurepito [lipcona.

Bci nanientn Hamanu iHpoOpMOBaHYy 3romy Ha ydacTb
y AOCTIiDKeHHI, sIKe 3MiHCHIOBAJIOCS 3 JOTPHUMaHHAM MPUH-
uniB Etnaroro xonekcy BeecBiTHROT MequdaHOi acormiarii
(T'enpcinceka nmexmapamist). Jocmimkeras Oyno cxBajieHO
KoMiciero 3 mutanb eTukd YHY imeni [Tetpa Morumnm (3aci-
TaHHs koMicii Bix 16.11.2020, nporokon Nel).

PesyabraTn gocaimkenns ta ix o6ropopenHsi
Y KOHTpOJII y KpOBI 3HaYHO MEpEeBaXalIu KOHIIEHTpa-
wii IL-1B (1,445+£0,010 nr/mu) Ta IL-10 (3,235+0,224
nr/mi) Haj piBasmu IL-2 (0,074+0,014 nr/mim) Tta IL-4
(0,110+0,023 mir/mi), a momick IL-1p Ta IL-10 — IJI-10 Hax
IL-1pB. Le, meBHO, MOSICHIOETHCS THM, III0 B KOHTPOJII ITepe-
Ba)XHO 3afisiHI BpPOPKEHUH IMYHITET Ta NpOTH3amalbHI

mexani3mu. Bmict CPB cranosus 1,354+0,068 mr/i.

Ha 1-my moGy rocmitamizamii Bmict IL-18 y kposi
narfieHTiB 3 XIM OyB 3HaYHO BHIIHHA, HI)K B KOHTPOJIBHIN
rpymi, — B 2,55 pa3y. Ilicist nikyBauus (#a 10-y mo0y) Bin
BipoTiZiHO 3HKU3UBCS — B 1,32 pa3y — NOPIBHSHO 3 MEPIIO0
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100010, ajie 3aJHIIMBCS JTOCTOBIPHO OUIBLIMM 32 KOHTP-
oinb — B 1,93 pazy (puc. 1).

Pigenp IL-2 Ha 1-mry 100y OyB Oaratopa3oBo BHIIHWH,
HDK B KOHTPOJIBHIH rpymi, — B 11,07 pasy. Ilicist nikyBaHHs
BiH 3HAYHO 3HM3UBCS B MOPIBHAHHI 3 MEPIIOI0 100010 —
B 4,58 pagy, ane 3anummuBces Habararo OLTBIINM 3a KOHTP-
onb — B 2,42 pazy. Konnenrparis IL-4 Ha 1-try o6y Oyna
BipOTiTHO BUIIIOIO, Hi’K B KOHTPOIBHIH TpytIi, — B 1,65 pasy.
[Micns mikyBaHHS BOHA 3pocia e Oinbie i crana B 4,19 pazy
BHIIOIO 32 KOHTPOJb Ta 2,53 pa3y — MOPIiBHSHO 3 MEPIIO0
no6oto. Kimpkicts IL-10 ma 1-mmy noGy Oyma qocToBipHO
BHIIIOI0 33 KOHTPOJIb — B 2,06 pasy, a micis JIiKyBaHHS 3pociia
ie Ounblie i crana B 2,36 pasy BUILOI, HXK B KOHTPOJIbHI#
rpymi, ta B 1,15 pazy (p<0,001) — B mopiBHsIHHI 3 IIEPIIOO
nob6oro. Konnentpariiss CPb B xpoBi Ha 1-my no0y Oyna
BipOTITHO BHIIOIO B MOPIBHSHHI 3 KOHTPOJIBHOK IPYIIOI0 —
B 2,66 pasy. [licyist 1ikyBaHHS BOHA IOCTOBIPHO 3HHU3UIIACS
MIOPIBHSIHO 3 EepIOIo 100010 — B 1,3 pasy, ane 3anummunacs
BipOTiTHO OLTBIIOIO 32 KOHTPOJIH — B 2,03 pasy.

[pu mocmimxenHi BMicty nutokiniB Ta CPB y kposi
marfieaTiB 3 XIM B 3aeXHOCTI Bi cTamii 3aXBOPIOBaHHS
BHABJIICHO, 10 Ha l-my noOy piBeHs IL-1f OyB 3HauHO
BUIIWH MOPIBHIHO 3 KOHTPOJIEM TPU BCiX TPHOX CTaIisfAX
XIM — nepriii, apyriit i TpeTiit — BignosigHo B 1,99, 2,62
ta 3,11 pasy. Ilpu II% cranii Bin OyB BiporigHo GimbIIHiA,
uix npu I, a mpu 111" crazii — Bumwid, Hix npu I%, Ta cra-
THCTHYHO He mepepuinyBas 11 (Tadm. 1).

Konnenrpais IL-2 Oyna 6araropa3oBo niZiBuIeHa IpH
BCIX CTaJIisIX 3aXBOPIOBaHHS — BiqnoBigHo B 10,51, 13,88 ta
8,86 paszy — i M CTazisIMU CTATUCTUYHO HE BiJpi3HSIIAC.
Bwict IL-4 6yB BiporinHo 36unbiienuii npu I ta II1* cra-
Jisix — BignoBiaHo B 1,74 ta 1,8 pasy, a npu 1" BiporigHo He
BiZIpi3HSBCS Bill KOHTPOIO. Takok BiH JOCTOBIPHO HE Bif-
pizHsBcs Mik cramisimu. Pisens IL-10 OyB Biporimno mia-
BUILEHUH TIPH BCiX CTAMisX 3aXBOPIOBaHHS — BiIIOBIIHO
B 1,81, 1,9 Ta 2,49 pa3y. Ilpu II* crazii BiH qocTOBipHO HE

KOHTPORL

Oo mikysaHma
{1-aua gobal

BiapizusaBcs Bix ', a npu [11% — OyB Ginbinuii 3a I Ta IY cra-
nii. Konnenrpariist CPB Oysa 3HauHO 301UIbIIICHA TTPU BCIiX
CTaisgX 3aXBOPIOBaHHS — BimmoimHo B 2,12, 2,71 Ta 3,16
pasy. Ilpu I'"Y craxii Bona Oyna Bumia 3a I, a npu 111 —
Oinbina, HixK npu 17, Ta CTAaTHCTHYHO HE BiAPI3HSIIACS Bij
1

ITpn nocmimpkenni Bumicty murokiHiB Ta CPB y xposi
narfieHTiB 3 XIM B 3aeXHOCTI Bij cTanii 3aXBOPIOBaHHS
Ha 10-Ty moOy (micnst JiKyBaHHS) 3’5ICOBaHO, IO PiBEHB
IL-1B O6yB 3HAYHO OLMBIIHIA 32 KOHTPOJIb IIPH BCiX CTAMiAX
XIM — It I TIT* — BigmoBigHo B 1,51, 2,05 Ta 2,29 pa3sy.
IMpu II* cranpii Bin Oy Buimwii, Hixk mpu 1%, a npu IIF —
Oinpmmit, Hix npu I, Ta BiporiaHo He BimpizHsBes i [
(tabn. 2).

Konnentpartis IL-2 mpu I* Ta 1I1¥ cTagisx cTaTHCTHYHO
HE BiJIpi3HsUTacs BiJl KOHTPOIIO, a ripu 11 craxii Oyna 3Ha-
YHO OLBIION 32 KOHTpONb — B 3,84 pasy. Ilpu II* cranii
BoHa Oyna BiporizHO BHIIOw0, HiX mpu I a mpu III* —
JIOCTOBIPHO 3MEHIIIyBaJIacs MOPiBHAHO i3 [1°° cramiero, Tak
o He Biapisusnacs Bif I' crazii Ta koutposto. KinbkicTh
IL-4 Gyma 3Ha4HO OiNBINA MPH BCiX CTaMisX, HDK B KOHTP-
omi, — BimnmoBinHO B 4,15, 4,26 Ta 4,16 pasy, Ta He BiOpi3-
Hsutacs Mk rpymaMu. Bumict IL-10 OyB 3Ha9HO GinbImii 3a
KOHTPOJIb IIPHU BCiX cTamisfx — Biamosiguo B 2,18, 2,10 Ta
2,81 pasy. Ilpu II* craxii BiH He BimpizusaBes Bix 1% a npu
II" — 6yB Biporiguo Bummi, HiX mpu [F Tta I cramgisx.
PiBenr CPb OyB 3HauHO BUIIMI 3a KOHTPOJb MIPH BCIiX CTa-
Jisix — Bignosiguo B 1,83, 2,24 Ta 2,05 pasy. Ipu I1¥ cramii
BiH OyB BiporimHo 6inblmit, Hix mpu I, a mpu 11" — cra-
TUCTUYHO He Bipi3HsiBes Bix 1 Ta 119,

IIpu 3’sicyBaHHI KOpEISIMIHHUX 3B’S3KIB MK JOCTI-
JDKYBaHUMH NOKa3HUKaMH BCTAHOBJICHO, 10 Ha 1-1ry 100y
MA€ThCS TTOMIPHUNA TMO3UTHBHHUN 3B'SI30K MiXK KOHIICHTpPa-
mistmu IL-13 1 IL-10 (r=0,471, p=0,017) Ta IL-10 i CPb
(r=0,537, p=0,006); ra 10-y noby — mix BMmicTom IL-1f
iIL-10 (r=0,489, p=0,013).

Mecns me YBaHHE
[10-7a goba)

Puc. 1. Bmict uurtokiniB (nr/mi) ta CPb (Mr/n) y kpoBi nauieHTiB 3 XpOHIYHOIO ilIeMi€l0 MO3KY
1o gikyBanHs (1-ma 106a) Ta micas jgikyBanus (10-ta go6a). p<0,05 nopiBHSIHO 3 KOHTPOJIEM Ta MOKA3ZHUKOM
no JjikyBanus (M£SE)

48 ISSN 2226-2008 OJIECLKUI MEJUUHUI )KYPHAJI Ne 5 (196) 2025



KJITHIYHA IIPAKTHUKA

Tabmuus 1

Bwmict nutokiniB Ta CPB y kpoBi nauieHTiB 3 XpoHiuHO0 ilmemMiecro Mo3Ky 10 JiikyBaHHs (Ha 1-mry 100y)
B 3aJjiexnocTi Big craaii XIM (M+SE)

Hokasnuk Cragis XIM
1 11 I
IL-1B, nr/ma 2,881+0,125 3,793+0,253 4,492+0,257
p,<0,001 p,<0,01 p,<0,001
p,<0,05 p,<0,001
p,>0,05
IL-2, or/mn 0,778+0,117 1,027+0,085 0,656+0,173
p,<0,001 p,<0,001 p,<0,05
p,>0,05 p,>0,05
0,05<p,<0,1
IL-4, or/min 0,191+0,011 0,156+0,023 0,198+0,019
p,<0,05 p,>0,05 p,<0,05
p,>0,05 p,>0,05
p,>0,05
IL-10, nr/mn 5,844+0,254 6,161+0,418 8,054+0,334
p,<0,001 p,<0,001 p,<0,001
p,>0,05 p,<0,001
p,<0,01
CPb, mMr/n 2,876+0,126 3,675+0,227 4,275+0,182
p,<0,001 p,<0,001 p,<0,001
p,<0,01 p,<0,001
0,05<p,<0,1
IIpumimxa. p, — TOPIBHSHO 3 KOHTPOIIEM, P, — IOPIBHSHO 3 I°° cTaxiero, p, — mopisnsHO 3 1I°° cTamiero.
Tabmmis 2

Bwmict nutokiniB Ta CPB y kpoBi nauieHriB 3 xponiuHoo imemiero Mo3ky micas JgikyBanus (Ha 10-ty 100y)
B 3aJe:kHocTi Bia cranii XIM (M+£SE)

IMoka3nuk Crazis XIM
I I 111
IL-1B, or/mi 2,178+0,111 2,971+0,234 3,309+0,201
p,<0,001 p,<0,001 p,<0,001
p,<0,01 p,<0,001
p,>0,05
IL-2, rir/mn 0,116+0,038 0,284+0,041 0,144+0,047
p,.>0,05 p,<0,001 p,.>0,05
p,<0,01 p,>0,05
p,<0,05
IL-4, ir/mn 0,457+0,040 0,469+0,048 0,458+0,064
p,<0,001 p,<0,001 p,<0,001
p,>0,05 p,>0,05
p,>0,05
IL-10, /M 7,047+0,271 6,796+0,324 9,087+0,337
p,<0,001 p,<0,001 p,<0,001
p,>0,05 p,<0,001
p,<0,001
CPB, mr/n 2,484+0,146 3,030+0,179 2,776+0,155
p,<0,001 p,<0,001 p,<0,001
p,<0,05 p,>0,05
p.>0,05

IIpumimxa. p, — TOPIBHSHO 3 KOHTPOIIEM, P, — IOPIiBHSHO 3 I°° cTaiero, p, — mopisHsHO 3 II°° cTamiero.

Otxe, 10 JIKyBaHHS B KpPOBi OyB 3HAUHO 30LIbLICHHI
BMICT BCIX JOCII/DKYBaHMX LMTOKiHIB. Lle cBiquuTh Tpo
aKTHBAIlil0 IMyHO3aNallbHUX KIITHH — MOHOIMTIB-MaKpo-
¢aris, Th 1 Ta 2, TOOTO BpOIKEHOTO 1 KIIITHHHOTO Ta TYMO-
paAJIbHOTO aJarTHBHOTO IMYHITETY, HasBHICTH 3allaJICHHSI.
OcTaHHE MATBEPKYETHCS 3HAYHUM 3POCTAHHSIM pPIiBHA

CPb y kposi. Haii6inbm nigsumenuii 6y Bmict IL-13 Ta
IL-2, mo Bka3ye Ha NepeBa)KHy aKTHBAI[I0 BPOIKEHOI'O
Ta KIITHHHOTO aJalTHBHOTO IMYHITETY Haj aJalTHBHUM
TYMOpPaJbHUM, MPOMYKIIIO MpO3arajlbHUX IUTOKIHIB HaJ
NPOTU3aNaIbHIMU. AKTHBAIisl BPOPKEHOIO IMYHITETY
npu XIM ysBISIETHCS TPHUPOAHOIO, OCKIUJIBKH BiH € MEPIIO0
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JIHIEFO 3aXUCTY 3a Oyab-sKo0i marosiorii. Takok MOHOLIUTH-
Makpodaru, siki € mxepenom IL-1B, € ronoBaumu edexro-
paMu XpOHIYHOTO 3amajieHHs!, B3aeMOIOB si3aHoro 3 XIM.
Haii6inp1ia akTrBauis KIIITHHHOTO aalTHBHOTO IMYHITETY
(8 11,07 pasy 3a Bmictom IL-2 y kpoBi) CBiIUUTH PO HOTO
MIPOBiIHY pOJIb cepel IMyHHHX MEXaHi3MiB B IIaTOTeHe3i
XIM. IlepeBaxkaHHS TPOMYKINi IPO3aMaibHAX ITUTOKi-
HIB HaJl MPOTHU3AMAIBHUMH TEX € 3PO3YMIJIHM, OCKUIBKH
WOeTbesl TIpO HASBHICTH 3amaneHHs. [Ipu mpoMy mpoTm3a-
MAJTbHI MEXaHI3MH TeX aKTHBYIOTHCS, SIK KOHTPOJIBHI.

B npomeci ikyBaHHSA 3HAYHO 3MEHIIYETHCS aKTHUBAIIIS
BPOKEHOT'0 Ta KIIITHHHOIO aJalTHBHOTO IMYHITETY, BMICT
Npo3anajbHUX UTOKIHIB Y KPOBI, 1[0 CBIIYUTH MPO 3HU-
»eHHst Bupa3zHocTi XIM Ta B3a€MOIOB’13aHOTO 3 HEFO XPO-
HiyHOTO 3amnanieHHs. lle miATBepmKYEThCS 3MEHIIEHHSIM
xonnenTpauii CPb y kpogi. [Ipu ipomy piBeHb po3ariaiib-
HuX 1UTOKIHIB Ta CPB 3amumaeTbes BiporiHO MiABHIIEC-
HUM TOPIBHSHO SIK 3 KOHTPOJIEM, TaK i mepmIoto 1o6orxo. Lle
3po3ymino, ockinbku XIM MOBHICTIO HE 3HUKAE, 3aXBOPIO-
BaHHS TPUBAE, XPOHIYHUH 3amajbHUII MTPONEC TPOTOBXKY-
€TbCcsl. BomHOUac akThBamis TyMOpaJbHOTO aJallTHBHOTO
IMYHITETY, TPONYKINsI MPOTH3aMalbHUX IUTOKiHIB IL-4
ta IL-10 mpomoBkye HapocTaTd, IO BKa3y€ Ha MPHUTHi-
YeHHs, IiJ BIUIMBOM JIIKYBaHHS, IPO3alalbHUX MEXaHi3-
MIB Ta MOJAJBIITY aKTUBAIIIO 1 IEPEBAYKAHHS IPOTU3AIIATb-
HUX, TOOTO Ha 3MEHIIEHHS MAaTOJOTIYHMX Ta 301IbIICHHS
3aXHCHO-TIPUCTOCYBAIBHUX SBHII Ipu XIM, mokpaieHHs
CTaHOBHINA, TO3UTHBHUI e(eKT Tepartii.

[Ilo crocyeThcst 3aIeKHOCTI MPOAYKLIl IIMTOKIHIB Ta
CPBb Bix cranii (TSKKOCTI) 3aXBOPIOBaHHS, TO Ha 1-11y 100y
Bmict IL-1P, IL-10 ta CPB 3pocrae 3i 30iiabpIIeHHIM CTAI1
(tsoxxocti) XIM. [pomyxmis IL-2 migBHITy€eTHCS IPH BCiX
CTyneHax TshKKkocTi XIM Ta CTaTUCTHYHO HE BiIPi3HAETHCS
Mix cryneHsmMa. OgHaK y KUTBKICHOMY BHPa)KeHHI BOHA
€ HafOITBIIO0 BiTHOCHO KOHTPOJIO IPH BCIX CTYICHSIX.
Konmenrpariist 1L-4 3pocrae npu snerkomy (I cramis) ta
sokkomy (11 cramist) cTyneHsx Ta JOCTOBIPHO HE 3MiHIO-
€THCS 31 301IBIICHHSM TSXKKOCTI 3axBoproBanHs. Ha 10-ty
100y 3aKOHOMIPHOCTI 3MiH, XapakTepHi JJIsl epiioi 1oowu,
B OCHOBHOMY 30€piraroThes, ajie 3p03yMiJio, 10 BHACIIIOK
JIIKYBaHHSI BOHH Bi0yBalOThCSl HA TIi MEHILMX PiBHIB IPO-
3anaJbHAX Ta OUTBIINX ITOKAa3HUKIB IPOTH3AaNaILHAX Map-
KepiB, HiXK Ha mepry no0y. Bmict IL-1f 3pocrae 31 30i16-
mieHHsM TspKkocTi XIM. Pisens [L-2 3Ha9HO TiIBAIITYE€THCS
IIPH CepeIHBOMY CTYIICHI, a MPH THKKOMY — JOCTOBIpHO
3MEHIIYEThCS TOpiBHAHO 3 cepenniM. Kimpkicte IL-4
30LIBIIY€THCS IIPU BCIX CTYTEHAX Ta HE BiIPI3HAETHCS MIXK
aumu. Konnentparitis 1L-10 ogHaKoBO 301IBITY€ETHCS TPU
JIETKOMY Ta CEpelHbOMY CTYIIEHSX, Ta OCOOJIMBO — MpPHU
TSDKKOMY, KOJIM CTa€ BIpOTIMHO OIBLIOK 3a Ii CTYIEHI.
Piens CPB nipu jierkoMy Ta cepeJHbOMY CTYIIEHSAX Hapoc-
Ta€, a IPH TSHKKOMY — CTaTHCTHYHO HE BIJPI3HSAETHCS Bil
mux cryneHiB. i naHi moka3yloTh, M0 TAKKICTH nepediry
XIM B3aemomnoB’si3aHa 31 3MiHAMH BPOKCHOTO Ta aJar-
TUBHOTO KJIITHHHOTO iMyHiTeTy (mpomykuii IL-1f Ta IL-2),
a TAaKOXX aJallTHBHOTO TYMOPAJBbHOTO, 30KpeMa MPOIYKIIii
IL-10 5K cHIBPHOTO MPOTH3AMAIBHOTO Ta HEHPOIIPOTEKTOP-
HOTO NUTOKiHA. L{e y3romKyeThes 3 THM, 10 Makpodaru ta
JM}OITUTH € OCHOBHUMH KITITHHAMHU-E(PEKTOPaMH XPOHI-
HOTO 3alaJICHHs, SKi B3a€EMHO PETYIIOI0Th (PYHKITIOHATBHY
AKTHUBHICTh OJIHI OJJHUX 32 JONIOMOI'OO IIMTOKiHiB. MOHO-
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KiHH, 0co0nuBO IL-1, 3yMOBIIOIOTH CHCTEMHY 3amajbHy
BiAmoBib (systemic inflammatory response — SIR), ognum
3 TPOSIBIB SIKOT € IOCUJICHUH CHUHTE3 TeraTonuTaMu OLIKIB
roctpoi ¢asu, 3okpema CPb.

[MTo3nTHBHMI KOpensiHHUN 3B'130K MiX piBHsIMHU IL-10
ta IL-10 Ha 1-mry ta 10-y mo0y, oueBHIHO, MOB’SI3aHUMN
3 THUM, IIO TIpH 3alaJeHHI aKTHBYIOThCS SK Ipo3a-
MaNbHi, TaK 1 MPOTH3amaibHi, KOHTPOJbHI, MEXaHi3MH.
Takox BiH MOXe TOsICHIOBaTHCS TuM, mo IL-1f mpomy-
kyerbess ipu XIIMK B ocHOBHOMY MikpomIielo (Makpo-
(daraMu-pe3uieHTaMH IIEHTPATLHOI HEPBOBOI CHCTEMH),
a IL-10 — 30kpema, acTporuraMu (CyOTHIT IIiaIbHUX KJTi-
tuH). Ha nepudepii mxepenom IL-1 € MmoHOLIMTH-MaKpO-
daru, IL-10 — 30kpema, Te:Kk MOHOIMUTH. [lo3UTHBHUI
KOpeJALiiHu 3B'130K MiX KiibkicTio IL-10 1 CPB Ha 1-m1y
1100y MOoXke OyTH 3yMOBJICHUIT THM, 1110, SIK TI0Ka3aHO, IIPO-
IyKuist ycix nurtokiHiB Ta CPb no nmikyBaHHS 30ibIIeHa.
Ha 10-y no6y Takoro 3B’s13Ky HeMae, OCKUIbKH BmicT IL-10
MIPOZIOBXKY€E HApOCTaTH, SK IPOTHU3AIAIBHOTO IMTOKIHA,
a CPb — 3MeHIIyeThCs, SIK MapKkepa BUPA3HOCTI 3alajIeHHs,
TICIIS JTIKYyBaHHS.

AHai3yI0uH BIUTUB JIIKyBaHHS Ha IMyHOJIOT1YHI ITOKa3-
Huku npu XIM, BapTo 3a3HauUUTH, IO MATOrC€HETHUUHHM
naHmor XIM BOHpae imemiro, TIMOKCit0, eHeproaeQilur,
MOPYILIEHHS Pi3HUX BUIB 0OMIHY peuoBHH, 30KpemMa ¢oc-
¢ominigHoro, ocodnuBo GochaTuANIXOIIHOBOTO, YTBO-
PEHHS aKTUBHHX ()OPM KHCHIO Ta MPOAYKTIB MEPEKHUCHOTO
OKHCJICHHSI, 3alajJeHHs, B3a€MOIIOB’S3aHE 3 AKTHBALIEIO
iMyHHOI cucTeMu. Bcee 1ie nmpu3BOIUTE 10 MOIIKOKEHHS
MeMOpaH HEHpOHIB Ta akTuBalii amonrosy. [Ipemapary,
3aCTOCOBaHI B JIIKyBaHHI, 3SMEHIIYIOTh 3allajIeHHsI Ta aKTH-
BaIlif0 IMyHHOI CHCTEMH SK Oe3mocepenHbo, TaK i OIMo-
cepenKoBaHO. MenbaoHil 3HIKye OIOCHHTE3 KapHITHHY,
BOJIOZli€ aHTHOKCHIAHTHUMHU BIIACTUBOCTSIMH, IO JI03BO-
nsie oMy O0OMEXyBaTH IOIIKOMKCHHS KIITHHHUX MeMO-
paH. BiH mokpariye [UpKyIITOpHE 3a0e3MeueHHs iIMyHHOT
cucTteMH. LIUTHKONIH TEX BOJIOAIE AHTHOKCHIAHTHHUMH
BIIACTHBOCTSIMH, 3aXMIIA€ KIITUHHU BiJl TMOUIKOIKCHHS,
3MEHIIY€E 3aralieHHs] Ta OKHUCIIOBAIBHUN CTpEC, IO 3HU-
JKY€ HaJMIpHY IMYHHY BiINOBiab. X0MiH 00MexXye eeKTH
npo3anansHux IUToKiHiB (TNF-a, IL-1p, IL-6) Ta 3axumae
KJITHHHI MEMOpaHH BiJ| OIIKO/KEHb, 0COOIMBO B MO3KY
Ta cyauHax. B3aeMonoTeHiro04a ais Tia30THOI KHCIIOTH
Ta MmipareTramMmy 3yMOBIIOE IX aHTHOKCHAAHTHI Ta MeMOpa-
HOCTaO01ITi3yI04i BIACTUBOCTI. BCi mpenapaTu mokpamyoTs
HEPBOBY DETYILIII0 IMyHHOI BIiAIIOBimi, 30KpeMa depe3
xXomiHepriuni nuaxu [14, 15].

OTpuMaHi pe3yabTaTH Y3rOMKYIOThCS 3 JaHUMH JIiTe-
parypu moao npoaykitii nuTokiHiB npu XIM. Tak, piBHi
MpOo3arajbHOTo MPOIYKTY MOHOLUTIB-Makpodaris — [L-6 —
Y KpOBi 3HaYHO 3pOCTaIOTh MIPU CYAMHHIN AEMEHIiT opiB-
HSIHO 31 37I0pOBUMH CY0’€KTaMH Ta € OUIBIINMH, HIK NPH
XxBopo0Oi AunblreiiMepa. Bumi piBHi IL-6 Takox nos's3ani
3 OUTBIINM PHU3UKOM BWHUKHEHHS CYIWHHOI JIEMCHIIII.
TakuM 9HHOM, BOHH MOXYTh OyTH KOPHUCHHM OioMapke-
POM, IPUIATHUM IS TU(epeHIIiFOBaHHS CYJMHHOI 1eMEH-
mii Ta XBOpoOW AupmreiMepa, i MOXYTh KOPEIIOBaTH
3 BUIIMM PU3UKOM CYIMHHOI JeMEeHIIi1 y MaiOyTHboMY [3].
3araioM JaHi PO y4acTh IUTOKIHIB y IaToTeHe3i mepe-
OpOoBacKyJSIpPHUX 3aXBOPIOBAHb CTOCYIOTHCS B OCHOBHOMY
itreMivyHOro iHCYAbTYy. Hamni pesynbraTv NokasyroTb, IO
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Mmapkepamu npu XIM MoxyTe OyTH IeBHI piBHI Ipo3a-
nanbaux [L-1p Ta IL-2, a Takox nporuzanansiux 1L-4 Ta
IL-10, B ToMy paXxyHKY B KOMILIEKCI.

OtpuMaHi pe3ysbTaTu po3IUPIOIOTh ICHYIOU1 YSIBICHHS
mpo MexaHisMu XIM Ta MOXyTh OyTH BHKOPHCTaHi IS
PO3pOOKH METONIB JiarHOCTHKH, MPOTHO3Y Ta JIKYBaHHS
LUX TTOPYIIEHb.

BucnoBku

1. ¥V mamienris 3 XIM Ha mepury qo0y rocrmitamisamii
(o miKyBaHHS) CIIOCTEPITaeThCA AOCTOBIPHE ITiIBUIICHHS
BMICTY BCIX JOCTIIKYBaHHUX iHTepielkKkiHiB Ta CPB y kpoBi
HOPIBHSHO 3 KOHTPOJILHOIO TPYIO, IIO0 CBIAYMTH IO
HasIBHICTH 3amaiibHOi peakiii. OcoOnMMBO 3pocTae piBEHb
npo3anajbHuX NUTOKiHIB — [L-1P Ta IL-2, a 3 Hux — IL-2,
10 BKa3y€e Ha MPOBIJHY POJIb BPOIDKEHOTO Ta KIIITHHHOTO
aIalITUBHOTO IMYHITETY, OCOOJIMBO OCTaHHBOIO, CEpes
IMyHHHX MeXaHi3MiB y narorenesi XIM.

2. Ha gecsary mo0y Big3Ha4damocs 3HWKEHHS pPIiBHSI
IL-1B, IL-2 ta CPB y mopiBHSHHI 3 ITepIIo0 000¥0, K,
OJIHAK, 3aJIMIIABCS BUIIMM 32 KOHTPOJIb, Ta TOAJIBIIIE i/

KJITHIYHA IIPAKTHUKA

BUILEHHsI BMicTy nporu3ananbHux IL-4 ta IL-10 momo
koHTpomo. Lle cBiUUTH Mpo Te, IO IMICIHs JIIKyBaHHS
3amajbHUH Mpolec 3MEHIIYEThCS, ajle IIe Mac Micle.

3. Ha nepury no0y Bmict IL-1pB, IL-10 Ta CPB 3pocrae
31 301IBIIEHHSM TSKKOCTI 3axBoproBaHHA. [Ipomykuis 1L-2
HiIBUILY€ThCS TIPH Beix cTanisx XIM Ta cratucTudHo He
BiJIpi3HSETHCS MiXK HUMH; KOoHIeHTpamis [L-4 3pocTae npu
I ta III" craxmisx Ta AOCTOBIPHO HE 3MIHIOETHCS 31 301ITb-
IICHHSAM TSKKOCTI 3aXBOPIOBAHHS.

4. Ha necary no6y Bmict IL-1 3pocTae 31 30imbIIeHHIM
msokrocTi XIM. PiBens IL-2 migsumntyerses mpu 11 cranii,
a ripu I11" — 3menmryetsest mopiBastao 3 11°° . Kinbkicts 1L-4
3pOCTaE MpH BCIX CTaisgX 3aXBOPIOBAHHS Ta BIPOTiIHO HE
BiZpi3HseTbcs MK HUMHU. Konnentpais IL-10 oqHakoBo
36inbinyeThest npu I Ta I cragisx, Ta ocobnuo — mpu 117
crazii. Piens CPB mpu 1" ta II* cranisix Hapocrae, a npu
I — He BiAPi3HAETHCSA BiJ LUX CTAIIN.

IlepcnexkTnBu mnogandbmmx po3podok. Ilomanpmn
JOCIIDKEHHS. MOXYTh OyTH CIIPSIMOBaHI Ha 3’sICYyBaHHS
MPONyKIil iHMUX HUTOKIHIB mpu XIM, a Takok mpu
TOCTPHX MOPYIICHAIX MO3KOBOTO KPOBOOOITY.
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Introduction. Tourniquet syndrome causes compression-ischemic neuropathy and remains a significant challenge in combat-related limb
injuries. Regenerative therapies using platelet-rich plasma (PRP) and fibroblasts may enhance neural recovery through trophic, angiogenic,
and anti-inflammatory mechanisms.

Objective. To evaluate the clinical efficacy of perineural administration of PRP and autologous dermal fibroblasts in patients with
tourniquet-induced neuropathy.

Materials and methods. A prospective study was conducted at the Military Medical Clinical Center of the Southern Region (Odesa,
2023-2024). Thirty-two patients with lower-limb injuries complicated by tourniquet application were examined. Group I (n = 17) received
multimodal pharmacotherapy plus perineural PRP injections (3 sessions of 4 mL under ultrasound guidance) followed two weeks later by
autologous fibroblast transplantation (30 million cells). Group II (n = 15) received pharmacotherapy only. Outcomes included pain intensity
(VAS), motor and sensory function recovery, hospital stay duration, and complications.

Results. Group I demonstrated significantly faster reduction of neuropathic pain (VAS decreased from 8.9 to 3.6 at one month vs. 9.1
to 4.9 in controls, p < 0.05), earlier return of active distal motor function (10-14 days vs. > 4 weeks), and quicker recovery of tactile and
pain sensitivity (7-10 days vs. approximately 4 weeks). Length of hospital stay was reduced by 10-17 days (35.8 + 4.2 vs. 57.3 £ 5.1 days).
Analgesic demand decreased by 50% after 2 weeks and by 75% at one month. No infectious complications occurred; local pain and transient
edema were the most common mild adverse effects. No amputations were required.

Conclusions. Perineural PRP and fibroblast therapy accelerates functional recovery, decreases analgesic load, and shortens rehabilitation
period in tourniquet neuropathy. The approach appears safe and feasible in military hospital practice but requires multicenter randomized trials
to standardize dosing, timing, and protocols.

Keywords: military surgery, limb vasculature, tourniquet syndrome, regenerative medicine, rehabilitation.
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3ACTOCYBAHHSI NEPUHEBPAJIBHOI'O BBEJAEHHS ®IBPOBJACTIB I PRP IIPU TYPHIKETHOMY
CHHAPOMI: IOIUIA A XIPYPTA

! Biticoko8o-meduunuil kniniunuti yenmp Iisdennozo peziony, Odeca, Vipaina

200ecorutl HayionansHull Meouynull ynieepcumem, Qdeca, Ykpaina

STOB «Incmumym naacmuunoi xipypeii Bipmycy, Odeca, Vrpaina

V crarTi npeacTaBiIeHo KIiHIYHE JOCTiUKeHHS e()eKTUBHOCTI IIepHHEBPAIILHOTO BBeJEHHS 30aradenol Tpombonuramu miazmu (PRP)
Ta (iOpobnacTiB y JiKyBaHHI KOMIIPECIHHO-IMIEMIYHOT HEeHpomarii, COpHYNHEHOI TPUBAINM HAKJIaJaHHAM TypHikeTa. PRP-tepamis, sixa
BHKOPHCTOBYE ayTOJOT YHUiI KOHLIEHTPAT TPOMOOLIUTIB, [OKa3aia 30aTHICTh aKTHBI3yBAaTH PEreHePAaTHBHI MPOLIECH, 3MCHIIIYBATH 3aMaleHHS
Ta CTUMYJIIOBAaTH aHTioreHe3 i peMieniHizamito. OTpuMaHi pe3ylbTaTH 3acBIMYIIN 3HAYHO LIBHNIC 3HIDKCHHS OOJNBOBOTO CHHAPOMY,
TIOJTIIIEHHs. MOTOPHOT (DYHKIIii, Bi/IHOBJIEHHS Yy TIAUBOCTI Ta CKOPOUCHHS TPUBAJIOCTI MepeOyBaHHS B CTAIIOHAP] Y MAI[I€HTIB MEPIIOT TPYIIH.
Takox crocrepiranocs 3MeHILIEHHs HOTPeOU B aHAJIbI€THKAX.

ABTOpY HiZKPECITIOITh HEOOXIHICTh MOJANBIINX 0AaraToOLEHTPOBUX TOCHIIDKEHb U1l CTaHIapTH3alil HPOTOKONIB 3acTocyBaHHS PRP
y HeifpopeabiniTarmii.

Ku1ro40Bi cj10Ba: BiiicbKoBa Xipyprisi, CyAMHH KiHI[IBOK, TypPHIKETHUH CHHJIPOM, pereHepaTHBHA MeANILMHA, peabimiTaris.

©1. M. Samarskyi, M. A. Kashtalian et al., 2025
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Introduction

Platelet-rich plasma (PRP) therapy is based on the use
of an autologous patient-derived material — a concentrate
of platelets rich in growth factors (PDGF, TGF-B, VEGF,
etc.) that promote activation of tissue regeneration processes
[1, 2]. In the context of neuropathy arising after prolonged
compression of the neurovascular bundle by a tourniquet
(particularly under extreme combat conditions) [3], PRP may
stimulate the recovery of intra- and extraneural structures
[1, 4]. Growth factors released by platelets enhance
angiogenesis and myelination and activate macrophage-
mediated clearance of damaged areas, thereby creating a
favorable environment for axonal regrowth [4, 5].

Moreover, mechanical administration of PRP directly
into the perineural zone provides a local concentration of
regenerative signals and reduces local inflammation [5].
Experimental models of peripheral nerve injury demonstrate
accelerated regeneration of damaged nerves and increased
nerve conduction velocity compared with controls [6,
7]. It is also important to note that PRP therapy is highly
compatible with other neurorehabilitation methods. The
synergistic effect of a combined approach contributes to
improved motor reinnervation and reduced neuropathic
pain [8, 9].

In addition, current regenerative medicine protocols
increasingly use combined therapy with autologous
mesenchymal stromal/stem cells (MSCs) derived from
bone marrow, adipose tissue, or peripheral blood. MSCs
are capable of modulating immune responses, secreting
numerous biologically active factors (including exosomes),
stimulating endogenous tissue regeneration, and supporting
anti-apoptotic processes within the injury zone [1-3].

Combination therapy with PRP + MSC enhances the
efficiency of structural repair, prolongs the regenerative
stimulus due to the sustained paracrine effect of MSCs,
potentiates angiogenesis and neuroprotection, and
reduces fibrotic changes. Such therapeutic strategies
are being investigated in the context of treatment for
neurodegenerative diseases (including ALS within
clinical protocols), muscle atrophy, contractures,
chronic pain, recovery after complex limb trauma, and
in orthopedic and sports medicine [1, 2]. In neuropathy
caused by prolonged (> 1.5 hours) tourniquet-induced
compression of the neurovascular bundle (especially
in combat settings) [3], PRP may stimulate recovery of
intra- and extraneural structures [1, 4, 10]. Importantly,
both PRP and MSC therapy integrate well with other
neurorchabilitation modalities, with a synergistic effect
contributing to improved motor reinnervation and
reduction of neuropathic pain [11-14].

Aim of the study is to assess the effectiveness of
fibroblast and PRP administration in patients with
compression-ischemic neuropathy caused by prolonged
tourniquet application to a limb (over 1.5 hours).

Materials and Methods
The study was conducted at the Military Medical
Center of the Southern Region in 2023-2024. A total of 32
patients were examined. Group I consisted of 17 patients
who, in addition to analgesic medications (pregabalin,
carbamazepine, quetiapine, clomipramine, amitriptyline),
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received perineural PRP injections under ultrasound
guidance three times every two days, each injection
consisting of 4 mL of concentrate over the course of one
week, followed by perineural administration of fibroblast
culture obtained from autologous skin (dose: 30 million)
two weeks later. All injections were administered at the
sites where tourniquets had been applied and under visual
control.

Group 1II consisted of 15 patients who received only
pharmacological therapy. The presence of neuropathy was
confirmed clinically.

Themeanageoftheexaminedpatientswas34.6+1.2years.
The study included patients with lower-limb injuries:
lower-leg injuries (64.7% in Group I and 60.0% in Group
1), foot injuries (35.3% in Group I and 40.0% in Group II).
In Group I, major vascular injury was present in 52.9%;
in Group 11, in 53.3% of the wounded (tibial vessels were
ligated; popliteal artery injuries were reconstructed with
an autovenous graft in 2 wounded patients in Group I and
1 patient in Group II). The average number of tourniquets
applied was 1.4 + 0.6 in both groups. Tourniquet application
sites: upper third of the thigh — 23.5% in Group I and 20%
in Group II; middle third of the thigh — 58.8% in Group I
and 60.0% in Group II; lower third of the thigh — 17.6% in
Group I and 20.0% in Group II. The duration of tourniquet
application to the limb also did not differ: in Group I, the
tourniquet remained on the limb for 1.5-2.5 hours in 9
(52.9%) patients; in Group II — in 8 (53.3%) patients; all
other patients had a duration over 2.5 hours. All patients
underwent staged surgical wound management as needed.

The main manifestations of tourniquet syndrome
were: tissue edema (100.0%), sensory disturbances —
pain (100.0%), numbness (93.7%), paresthesia (87.5%),
tingling (78.1%), muscle weakness or paresis (71.9%),
muscle rigidity and tenderness on palpation (56.2%), signs
of reperfusion syndrome (46.9%) — weakness, tachycardia,
acidosis, darkened urine. Fasciotomy was performed in 13
(76.4%) patients of Group I and 10 (66.7%) of Group 11
*=0.38,p>0.05).

Preparation of PRP and fibroblast cultures was
performedaccordingtostandard protocols[14]. Perineural
administration was carried out under ultrasonographic
guidance. In ultrasound imaging of the sciatic nerve
(n. ischiadicus) in areas designated for perineural
injection, the nerve appears as an oval or triangular
hyperechoic structure with a homogeneous internal
granular pattern characteristic of fascicular organization,
surrounded by a thin hypoechoic epineurium. In the
transverse view, it appears as a ‘“honeycomb-like”
structure, whereas in the longitudinal view it presents
as parallel echogenic lines corresponding to fascicles
and connective-tissue septa. In the subgluteal region, the
nerve is located beneath the gluteus maximus muscle,
between the m. gluteus maximus and m. quadratus
femoris, lateral to the ischial tuberosity and medial to
the greater trochanter. In the mid-thigh, it is visualized
beneath the m. biceps femoris and above the surface of
the m. adductor magnus as a hyperechoic cord 5-7 mm
in diameter, without intraneural blood flow on Doppler
imaging, which allows clear differentiation from adjacent
vascular structures.
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During perineural injections, the needle is
introduced in-plane with the ultrasound beam via
a lateral or medial approach, with the needle tip
positioned 1-2 mm from the epineurium. After the
introduction of a small amount of fluid, uniform
spread of the solution around the nerve is observed
as a hypoechoic halo gradually separating the nerve
from surrounding tissues. This pattern indicates correct
perineural placement of the solution and confirms the
absence of intraneural injection. The injection volume
depends on the purpose of the procedure: 5—10 mL is
typically used for diagnostic blocks, and up to 20 mL
for complete sensory or therapeutic blocks.

After injection, displacement of the nerve is observed
without deformation of its fascicular pattern, which is a
safety criterion for the procedure. In contrast, intraneural
injection is characterized by localized increased
echogenicity and disruption of the fascicular structure,
requiring immediate cessation of the procedure. Successful
blockade is indicated by visualization of complete
circumferential filling of the space around the nerve,
whereas lack of uniform surrounding spread indicates
inadequate needle positioning.

Ultrasound guidance for perineural administration
of pharmacological agents in the sciatic nerve region
enables precise identification of anatomical variability,
determination of nerve depth, and avoidance of injury
to adjacent vessels. This is particularly important when
applying neuroprotective therapy, PRP, or regenerative
injections in the treatment of neuropathies, neuropathic
pain, or compression syndromes. Ultrasound guidance
provides a high level of positioning accuracy (95-98%),
reduces the risk of intraneural injury, and enables control
of the actual volume and direction of active agent
distribution.

The study was conducted in compliance with current
bioethical standards [15]. All patients provided informed
consent to participate. The study protocol was approved by
the Local Ethics Committee of the Center for Reconstructive
and Regenerative Medicine on 10 September 2023.
Statistical analysis was performed using partial analysis
methods with the ¥ test [16].

Research results and their discussion

The mean duration of treatment in Group I was
35.8 +£ 4.2 days, whereas in Group I it was 57.3 = 5.1 days
(p <0.05).

Acute kidney injury that developed in 4 patients of
Group I and 3 patients of Group II against the background
of rhabdomyolysis was resolved in both groups after
3-5 dialysis sessions.

The intensity of pain syndrome in Group I was lower
than in Group II (Table 1), with the greatest difference
observed at later follow-up points.

The need for analgesic medication in patients of Group
I was significantly lower. After 2 weeks, the doses were
reduced by half, and after one month — by 75%, while in
Group II the reduction in the need for neuropathic pain
medications was minimal.

Perineural administration of fibroblasts and platelet-
rich plasma (PRP) in compression-ischemic neuropathy
caused by prolonged tourniquet application has several
important advantages compared with traditional
treatments. First, pain in the affected area decreases much
faster — noticeable relief of neuropathic pain is observed
within 5—7 days, whereas in standard therapy improvement
occurs at 2-3 weeks. Muscle strength recovery was also
faster: active movements in distal segments appeared at
approximately 10-14 days, whereas with the conventional
approach this required more than 4 weeks. Sensory
recovery — including tactile and pain sensitivity — occurred
on average within 7-10 days during PRP therapy, which
is a substantially better outcome compared to the typical
4-week partial recovery under standard treatment. Static-
dynamic functions (balance, coordination, weight-
bearing) also improved earlier — usually by week 2-3,
compared with week 4-6 under medication-only therapy.
Due to this accelerated recovery, patients receiving
bioactive therapy stayed in the hospital 10-17 days less
on average compared with patients who did not receive
bioactive treatment.

Among complications occurring during treatment with
fibroblasts and PRP, the most common were local pain and
discomfort at the injection site (82.4% of patients), which
resolved within 30 minutes; tissue swelling and hyperemia
(23.5% of patients); and shooting pain or paresthesia (11.8%
of patients) in the nerve’s innervation zone during the first
1-2 days after the procedure. No infectious complications
were observed, which we attribute to strict adherence
to aseptic protocols. In 2 patients, technical difficulties
occurred due to soft-tissue damage in the injection area. In
all cases, limb amputation was avoided.

Conclusions

Perineural administration of PRP and fibroblasts
significantly reduces neuropathic pain manifestations in
patients with tourniquet-induced neuropathy and decreases
medication load by 25-75%.

It shortens treatment and rehabilitation duration by
more than 10-14 days, reduces hospital stay, lowers the
risk of disability, and facilitates faster return of wounded
personnel to active duty.

The therapy is safe, well tolerated, and can be combined
with other treatment methods, making it suitable for use in
hospital settings and at the outpatient rehabilitation stage.

Despite encouraging preclinical results and early
clinical case series, widespread implementation of PRP and
MSC-based therapy for neuropathies caused by tourniquets

Table 1

Pain intensity in clinical groups (VAS, points)

Group Baseline After 7 days After 14 days After one month
Group I (n=17) 89+0.2 6.5+0.3 5.1+£02 3.6+0.2
Group II (n = 15) 9.1£0.3 6.9+0.4 5.8+0.3% 4.9 +0.4*

Note. * — differences between groups are statistically significant.
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or other injuries requires randomized multicenter studies phases of injury. This will allow the development of
to determine optimal concentrations of active components, standardized protocols ensuring maximal benefit for
injection frequency, and timing in both acute and chronic patients within comprehensive neurorehabilitation.
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Introduction. Ovarian cancer relapse and death are usually caused by acquired drug resistance. The mechanisms of platinum resistance
are multifactorial. Excision repair cross-complementation group 1 (ERCCI1) is a protein critical in removing platinum-induced DNA lesions.
Microsatellite Instability (MSI) is present in a substantial proportion of ovarian cancers but knowledge about its clinical value is limited.
Hyperthermia, one more promising treatment agent, delays the repair of DNA damage. Hyperthermic intraperitoneal chemoperfusion (HIPEC),
which has been actively studied in recent years as a possible addition to therapy for advanced stages of epithelial ovarian cancer.

Material and methods. The study was retrospective, it included a total of 16 patients with stage ITIC epithelial ovarian cancer. For various
reasons, these patients underwent suboptimal cytoreductive surgery with HIPEC + Second-look surgery with complete / optimal cytoreduction
(6 patients) or relaparotomy with biopsy of residual disease due to surgical complications in 2—4 weeks interval. Immunohistochemical
investigation of ERCC1 and MLH-1 expression were performed for the histological samples obtained from pre- and post HIPEC metastatic
tumor tissue on the first and second surgical interventions.

Conclusions. DNA repair pathways are one of the most important factors of platinum drug resistance formation. Hyperthermia during
HIPEC procedure leads to decrease in the efficiency of DNA repair pathways by reducing the expression of ERCC1 and MMR proteins. These
changes may determine the proven effectiveness of HIPEC procedure with cytoreduction after NACT (which may lead to secondary platinum
drug resistance formation) by overcoming platinum resistance.

Keywords: recurrent ovarian cancer, platinum resistance, HIPEC, ERCC1, MLH-1.
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3MIHM EKCHPECII BIJIKOBHUX MAPKEPIB PE3UCTEHTHOCTI JO TMPENAPATIB IIJIATUHU
1T BIVIMBOM T'IITEPTEPMII IIJ YAC IPOIEAYPH HIPEC IIPU PEIIUAUBHOMY PAKY A€UHUKIB

O0ecvkuii HayioHanbHull Meouynuil yHigepcumem, Oodeca, Yxpaina

PermmuB paky si€YHHKIB | TOJanblia CMepTh 3a3BUYail CIpUYMHEHI HAOyTOIO MEIMKAMEHTO3HOI0 PEe3MCTEHTHICTIO. MexaHi3Mu
pesucTenTHOCTi 10 mtaruHn GararodakropHi. llnaxu pemapanii IHK € omauM i3 HaliBaxkmuBinmx ¢axtopiB GopMyBaHHS CTiHKOCTI 10
npenapariB mwiatuHu. [ineprepmis mix yac npouenypu HIPEC mpusBoauts mo 3HmkeHHS edektuBHOCTI pemapauii JHK muisxom 3meH-
nrenns excnpecii ERCCI1 (3 57,56% xuitun 10 5% iitud — p < 0,05) ta 6inkie MLH-1 (3 9,11% xmitua mo 0% xnitun — p < 0,05). e
MeXaHi3M IOAO0NaHHI BTOPHHHOI PEe3UCTEHTHOCTI JI0 MpenapartiB IIaTHHU 00rpyHTOBYE edextuBHicTh nporexypu HIPEC 3 muropenykuieio
ITiciIs Heoa 1 FOBaHTHOI XimioTepartii.

KutrouoBi ci1oBa: penuIMBHUIA paKk sI€UHUKIB, PE3UCTEHTHICTD 10 mpemnaparis miatuau, HIPEC, ERCC1, MLH-1.

Introduction

Ovarian cancer is one of the most common malignant
tumors of the reproductive organs and has the highest
mortality rate among all gynecological malignancies.
At diagnosis, approximately 3/4 of patients present with
advanced disease resulting in a low five-year survival
rate. The initial response to platinum-based chemotherapy
is as high as 80%, but in most advanced patients, final
relapse and death are caused by acquired drug resistance.

© N. M. Rozhkovska, S. H. Chetverikov et al., 2025
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The mechanisms of platinum resistance are multifactorial
and comprise genetic and epigenetic alterations as well as
immune and environmental factors frequently involving
more than one mechanism of resistance [1].
Deoxyribonucleic acid (DNA) is the main target of
platinum-based anticancer drugs, and the cell’s ability
to recognize and repair drug-induced DNA damage
can influence its sensitivity or resistance to platinum
chemotherapy. The primary mechanism through which
platinum chemotherapy exerts its cytotoxic effects is the
formation of DNA monoadducts that evolve through
covalent binding to DNA crosslinks that can occur either on
the same DNA strand or on the opposite strands, generating
interstrand crosslinks that block DNA synthesis and
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transcription if they are not repaired. DNA damage response
consists of several signaling pathways responsible for
enforcing cell-cycle arrest and, depending on the severity
of DNA damage, either DNA repair or the activation of
apoptosis for cells presenting with unrepairable DNA
lesions. Six major DNA repair pathways have been
described: mismatch repair (MMR), base excision repair,
nucleotide excision repair (NER), homologous recombina-
tion, nonhomologous end joining, and Fanconi anemia [2].

Excision repair cross-complementation group 1
(ERCC1) is a protein critical in a nucleotide excision repair
pathway. The key role of NER in removing platinum-
induced DNA lesions has been suggested by the extreme
sensitivity of cells lacking functional ERCCI. It was shown
that neoadjuvant chemotherapy (NACT) treated epithelial
ovarian cancer (EOC) tissues showed a two-fold increase
in ERCCI1 expression compared to chemo-native epithe-
lial ovarian cancer tissues. This is why ERCC1 has been
the most investigated potential biomarker of therapeutic
response at the genomic level (analysis of single-nucleotide
polymorphisms), at the transcriptional level (reverse tran-
scriptase PCR) and at the protein level (immunohistochem-
istry — IHC) in different tumor types, in retrospective and
prospective studies. However, the results obtained by some
researchers have been contradictory [3-5].

Microsatellite Instability (MSI) is present in a substan-
tial proportion of endometrioid ovarian cancers but can
also occur in other tumor subtypes. MMR deficiency/MSI
typically involves the entire tumor mass, suggesting that
MMR inactivation occurs early in tumorigenesis in a subset
of ovarian cancers [6]. Investigating for mismatch repair
protein deficiency, microsatellite instability, and Lynch
syndrome is widely accepted in endometrial cancer, but
knowledge is limited on its value in epithelial ovarian can-
cer [7]. In ovarian cancer, data on intratumoral heterogene-
ity of MMR deficiency/MSI are lacking. From 7% to 16%
of OCs are MMRd by IHC or MSI, respectively, although
studies where both techniques are used do not suggest that
one technique is superior. This is clinically significant as
these cancers would potentially be amenable to immuno-
therapy; a treatment that has been shown be highly effec-
tive in solid cancers with MMRA [8].

Interval debulking surgery (IDS) is an option for treat-
ing patients with advanced ovarian carcinoma. Random-
ized trials have shown similar survival rates for primary
debulking surgery (PDS) and IDS. NACT followed by IDS
could improve the optimal debulking rate and decrease the
postoperative adverse reactions. The question of whether
overall survival and progression-free survival are improved
compared with PDS followed by chemotherapy in patients
with FIGO stages Illc and IV ovarian carcinoma requires
further research. One of the concerns with IDS is the poten-
tially higher risk of inducing platinum resistance when
treating patients with greater disease volume [9-11].

Hyperthermia, one more promising treatment agent,
delays the repair of DNA damage caused by cisplatin or
doxorubicin, acting upstream of different repair pathways
to block histone polyADP-ribosylation, a known effect
of chemotherapy [12]. Furthermore, hyperthermia blocks
this histone modification as efficiently as pharmacologic
inhibitors of PARP (PARPi), producing comparable delay
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in DNA repair, induction of double-strand breaks, and
cell cytotoxicity after chemotherapy. Mild hyperthermia
(41°C-42.5°C) induces degradation of BRCA2 and
inhibits homologous recombination. It is demonstrated that
hyperthermia can be used to sensitize innately homologous
recombination-proficient tumor cells to PARP-1 inhibitors
and that this effect can be enhanced by heat shock protein
inhibition [13, 14].

Hyperthermic intraperitoneal chemoperfusion
(HIPEC), which has been actively studied in recent years
as a possible addition to therapy for advanced stages of
epithelial ovarian cancer locally spread by the peritoneal
cavity. We need to focus on the MO60OVH-OVHIPEC
phase 3 trial, which examines the combination of interval
cytoreduction and HIPEC. This is the only randomized
and controlled study to date that has reliably proven the
effectiveness of this method [15].

Aim of the study. To investigate changes in immuno-
histochemical markers of platinum resistance ERCC1 and
MLH-1 under the influence of hyperthermia during the
HIPEC procedure in epithelial ovarian cancer.

Materials and Methods

The study was retrospective, including a total of
16 patients with stage IIIC epithelial ovarian cancer who
were treated in 2016-2018 at the Center for Reconstructive
and Renovative Medicine (University Clinic) of Odesa
National Medical University. All patients in the neoadjuvant
regimen received 3 courses of chemotherapy according
to the scheme Carboplatin (AUC 5-6) and Paclitaxel
175 mg/m? in a three-week regimen. They have obtained
CC 1-2 (suboptimal) cytoreductive surgery with HIPEC
+ Second-look surgery with CC 0-1 (complete — optimal)
cytoreduction (6 patients) or relaparotomy with biopsy of
residual disease due to surgical complications (anastomosis
leakage in 2 patients, early adhesive intestinal obstruction —
6 patients, eventeration — 1 patient, Bowel perforation (acute
ulcer) — 1 patient) at an interval of 2—4 weeks. The HIPEC
procedure was performed on the Rand Performer HT
device (Italy) using cisplatin 50 mg/m? of body surface
area and doxorubicin 15 mg/m? of body surface area.
Immunohistochemical studies were performed on the basis
of the pathomorphological laboratory of the University
Clinic of Odesa National Medical University and the
laboratory “CSDHealthCare” (Kyiv). IHC-study of ERCC1
expression using monoclonal antibodies against human
ERCCI1 clone 4F9 (DAKO, Denmark) was performed
for histological samples obtained from metastatic tumor
tissue before and after HIPEC during the first and second
surgical interventions. [HC-study of MLH-1 obtained using
monoclonal antibodies MLH-1 (DAKO Clone ES05) was
performed for histological samples obtained from metastatic
tumor tissue before and after HIPEC during the first and
second surgical interventions. Morphometric counting of
the percentage of positive tumor cells was performed using
the JMicroVision 1.2.7 computer software. Student’s t-test
for matched samples was used to compare the results. All
patients provided written informed voluntary consent for
medical care, as well as for participation in the research
and educational process. The study was conducted in
compliance with the principles of the World Medical
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Association Code of Ethics for Research (Declaration of
Helsinki “Ethical principles of medical research involving
humans as research subjects” Adopted by the 18th General
Assembly of the World Medical Association, Helsinki,
Finland, June 1964, and revised by the 59th General
Assembly of the World Medical Association, Seoul,
October 2008 protocol N990 005) — Meeting protocol
of the Bioethics Commission of Odesa National Medical
University No. 06 dated October 14, 2022.

Research results and their discussion

The mean age of patients was 54.4 + 10.2 years. All
16 patients demonstrated high baseline ERCC1 expression
(> 50% of tumor cells. We then selected 9 of these patients
with Pre-HIPEC IHC expression of MLH-1 > 5% of cells
and compare it with the Post-HIPEC results.

Median Pre-Hipec expression of ERCC1 was 57,56%
of cells. Median Post-Hipec expression of ERCC1 was 5%
of cells (Fig. 1). Student’s t-test for matched samples was
used to compare the results. Empirical t-value was 22.3,
critical for p<0.05—-2.13, for p<0.01 —2.95. The obtained
reduction of ERCC1 expression in cells of metastatic
nodes of epithelial ovarian cancer is statistically reliable
(p <0.05).

Median Pre-Hipec expression of MLH-1 was 9,11%
of cells. Median Post-Hipec expression of MLH-1 was
0% of cells (Fig. 2). Student’s t-test for matched samples
was used to compare the results. Empirical t-value was 5.3,
critical for p<0.05—-2.31, for p<0.01 —2.36. The obtained
reduction of MLH-1 expression in cells of metastatic
nodes of epithelial ovarian cancer is statistically reliable
(p <0.05).

Surgical interventions in the study patients were
performed before there were available clinical trials and
treatment protocols that demonstrated benefits in overall

and disease-free survival for patients who underwent
HIPEC with complete cytoreduction only. Nevertheless,
this retrospective analysis provides valuable observations.
Currently, there are only a few studies on biomarkers
of chemotherapy resistance and their impact on the
effectiveness of HIPEC or, conversely, the impact of
the HIPEC procedure on biomarkers of chemotherapy
resistance in the treatment of ovarian cancer. But there
are some studies on this topic regarding colorectal cancer
which we can compare with.

For example the obtained results are similar to a
systematic review by Emma C. Hulshof et al. investigating
the association between genetic biomarkers related to DNA
repair and treatment outcome in patients with colorectal
cancer undergoing systemic chemotherapy, because
only two studies could be retrieved that investigated the
association of biomarkers related to DNA repair and
intraperitoneally administered mitomycin C or oxaliplatin.
The most promising genetic biomarkers were ERCCI
rs11615, XPC 1rs1043953, XPD rs13181, XPG rs17655,
MNAT rs3783819/rs973063/rs4151330, MMR status, ATM
protein expression, HIC! tandem repeat D17S5 and PINI
1s2233678. Combination studies of two DNA repair genes
have also been studied and showed significant associations
with treatment outcome [16].

The similar data was reported by M. Tonello et
al. They have concluded that for patients affected by
primary metastatic colorectal cancer who are eligible for
cytoreductive surgery, clinical and pathologic criteria
need to be integrated with molecular features (KRAS/
BRAF mutation). Micro-satellite status should be strongly
considered because MSI confers a survival advantage over
microsatellite stable, even for mutated patients [17].

Ahmed B. Hamed at al. [18] and D. Massalou [19]
also have reported that patients with primary metastatic

1_Pre-HIPEGC | 1_Post-HIPEGC | 2_ F"I‘e HIF'EG 2 F'ast H1FE|3
e | v 3
[Py L RN .
|
4 e

3_Pre- HiF'EC :3 _Post-HIFEC | 4 Fre HIF"EG 4 F"DEt—HIFEG

| 5_Post-HIPEC |

Fig. 1. Paired immunohistochemical micrographs of ERCC1 expression in tumors of 16 patients during the first
surgery with HIPEC and after repeated surgery, x10 magnification, obtained using monoclonal Anti-Human
ERCCI1 Clone 4F9 antibody
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Fig. 2. Paired immunohistochemical micrographs of MLH-1 expression in tumors of 9 patients during the first
surgery with HIPEC and after repeated surgery, x10 magnification, obtained using monoclonal MLH-1 Antibody
Clone ES05

colorectal cancer and dAMMR/MSI-H status have superior
survival due to benefits of immune checkpoint-inhibitors
in this subgroup.

Primary metastatic colorectal cancer with cytoreduction
and HIPEC patients has a surprisingly high proportion
of mutBRAF (24.7%) according to S.G. Larse et al.
research. Survival was similar when comparing mutBRAF,
mutKRAS and double wild-type cases, whereas a small
subgroup with mutBRAF and MSI had better survival.
Patients with mutBRAF tumours and limited peritoneal
metastases should be considered for CRS-HIPEC [20].

Comparing these studies with those obtained by
us on ovarian cancer patients, we can assume that the
DNA repair biomarkers have the necessary role in its
treatment result prediction in FIGO IIIC and IV stages
EOC patients. The decreased IHC expression of ERCC1
and MMR proteins after the HIPEC procedure may lead
to treatment benefits from platinum-based chemotherapy.
Lower MMR proteins expression ({IMMR) status after
HIPEC procedure may also confer a therapeutic advantage
from immune checkpoint inhibitors treatment in future
researches on cytoreduction + HIPEC + chemotherapy +
immunotherapy in EOC patients.

The limitation of this study is a small number of patients
treated in a single institution and retrospective research.

A positive aspect of the study is the unique data
that was obtained from the small group of patients with
suboptimal cytoreduction and HIPEC in EOC which
can be found in other institution’s repositories from
2000-2015 years but can’t be studied prospectively
now due to proofed major overall survival and progres-
sion free survival benefits from complete cytoreduction
(PDS or IDS).

Conclusions

Hyperthermia during HIPEC procedure leads to a
decrease in the efficiency of DNA repair by reducing the
expression of ERCC1 (from 57.56% of cells to 5% of
cells — p < 0.05) and MLH-1 proteins (from 9.11% of cells
to 0% of cells — p < 0.05). This mechanism of overcoming
secondary platinum resistance supports the efficacy of the
HIPEC procedure with cytoreduction after neoadjuvant
chemotherapy.
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Introduction. The work is dedicated to the problem of comorbidity with cardiovascular disease and gastroesophageal reflux disease.

Objective. Analyze the information in current literary and electronic resources regarding the clinical features of the current history of
heart failure and illness of the cardiovascular system.

Materials and methods. An analysis of scientific information was carried out from the following databases: Scopus, Web of Science,
MedLine, PubMed, Google Scholar, Global Health, ResearchGate, as well as WHO, Ministry of Health of Ukraine and other Internet resources.

Results. The work presents a review of the current scientific literature on the problem of interconnection and interrelation of the
cardiovascular system and illness of the cardiovascular system. Some of the manifestations associated with reflux disease include transient
disturbances in heart thythm and conduction, usually supraventricular extrasystole and atrial fibrillation. Experts note that gastroesophageal
reflux is a major trigger for arrhythmia. The problem of the connection between gastroesophageal reflux disease and ischemic heart disease
is even relevant, which will require, in case of pain syndrome in the chest, to carry out detailed treatment of the patient to identify the pain,
both on the side of the heart and on the side to the walker. It is also necessary to ensure the presence of causal links in the presence of
gastroesophageal reflux disease and arterial hypertension.

Conclusion. Obvious comorbidity is associated with significant diagnostic difficulties and will require individual comprehensive treatment
of such patients. The data expands the knowledge of the more common clinical features of esophagocardial interaction and is the basis for
optimizing medical tactics for this category of patients.

Keywords: gastroesophageal reflux disease, atrial fibrillation, ischemic heart disease, arterial hypertension.
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TACTPOE3O0®ATEAJIBHA PE®JIIOKCHA XBOPOBA TA 3AXBOPIOBAHHS CEPIEBO-CYIMHHO{
CUCTEMMU: B3AEMO3B’SI30K I BBAEMOBIIVIUB (OIVIAJ JIITEPATYPH)

O0ecvkuti HayioHanbHull meouyruil ynigepcumem, Qdeca, Ykpaina

Cepen yacTHX MPOSIBIB, aCOLIHOBAHMX 13 PEQIIOKCHOIO XBOPOOOIO, € TPAH3UTOPHI TIOPYLICHHS PAUTMY CEpIIA Ta MpoBigHOCTI. Excrieptn
BIIMIYaI0Th, 10 TacTpoe3odareanbHuil peuIioKe BUCTYIae Ge3nocepeiHiM TpUrepoM BUHUKHEHHs aputwmii. [Ipobnema 38°s3ky [EPX Ta
IIIeMiYHOi XBOpOOH cepri € JyXkKe aKTyaabHOIO, IO IOTpedye 3a HAsBHOCTI 0OJBOBOIO CHHIPOMY B TPYIHIN KIITII MPOBOAUTH JETANbHE
o0cTexkeHHs XBOPOTO JUIS BHSBICHHS Jkepera 000 sk 3 60Ky ceply, Tak i 3 00Ky cTpaBoxomy. [1oTpiOHO Takoxk BpaxOByBaTH HasBHICTH
MPUYHHHO-HACITIAKOBHUX 3B’s13KiB 3a moeaHanHs [EPX Ta aprepianbhoi rineprensii. HasBHa koMOpOifHICTh MOB’s13aHa 3 MEBHUMH AiarHOC-
THYHUMH TPYTHOIIAMH, TOTpebye IHANBIAYaTEHOTO KOMILIEKCHOTO OOCTEKEHHS TAKHX NaI[i€HTiB.

KuarouoBi ciioBa: racrpoesodareanbaa pedumiokcHa xBopo0Oa, GpiOpinsmis nepeacepsp, imeMidHa XBopoba cepiisi, apTepiaibHa rimnep-
TEH3is.

Introduction This condition is a significant factor that aggravates the

In recent years, the problem of comorbidity of diseases, overall health of the patient, complicates the diagnosis
namely the simultaneous coexistence of several pathologies of each disease, increases the number and severity of
in a single patient, has been increasingly discussed. complications, and affects the choice of therapeutic
strategy [1]. Experts note that comorbidity is a global
©L. 1. Kolotvina, G. V. Komovan et at., 2025 medical and socio-economic issue that significantly affects
the life prognosis of each patient [2]. Today, in real clinical

) practice, there are very few patients suffering from a single
Crarts IIOIIUPIOETHCA HA YMOBaX JIIICH311 ar
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disease, particularly in its classic course. It has been proven
that comorbid conditions often worsen the course of the
primary disease, contribute to its chronicity, and are a
cause of disability and premature death [3]. This situation
requires additional diagnostic and treatment approaches for
this category of patients.

The cardiovascular system is one of the key systems
in the human body, participating in the functioning of all
organs and systems. Therefore, its condition should be
especially considered in the context of comorbidity. The
relationship and mutual influence between cardiovascular
diseases and gastrointestinal tract disorders, particularly
gastroesophageal reflux disease (GERD), have long been
known. However, this issue remains relevant to practical
medicine and requires further in-depth study.

Objective. To analyze information from modern literary
and electronic resources regarding the clinical features of
the combined course of gastroesophageal reflux disease
and cardiovascular diseases.

Materials and Methods
A review of scientific information was conducted using
databases such as Scopus, Web of Science, MedLine,
PubMed, Google Scholar, Global Health, ResearchGate,
as well as resources from WHO, the Ministry of Health of
Ukraine, and other internet resources.

Research results and their discussion

One of the most common situations is the comorbid-
ity of cardiovascular diseases and GERD, which affects,
according to various authors, an average of 10% to 20% of
the adult population in economically developed countries
[4; 5]. Currently, there are isolated reports indicating that,
based on surveys, the prevalence of GERD among adults
in Ukraine averages 30%, whereas epidemiological data
show a rate of 11.1% [6]. According to current concepts,
this comorbidity is primarily due to shared risk factors,
including unbalanced nutrition, smoking, a sedentary life-
style, excess body weight, and visceral obesity, sleep disor-
ders and the presence of obstructive sleep apnea syndrome
[7; 8; 9]. Researchers have observed that patients with
GERD and visceral obesity experience increased intra-ab-
dominal pressure, heightened gastroesophageal gradient
due to increased fat tissue volume, and elevated levels of
the pro-inflammatory cytokine interleukin-6, along with
decreased levels of the anti-inflammatory cytokine inter-
leukin-10 [10]. It is now known that both diseases share
common pathogenic mechanisms, including immune dys-
function [11], and general metabolic disorders [12; 13].
According to recent data, metabolic syndrome, one of the
components of which is visceral obesity, the fat of which
is metabolically active [14], is proposed to be considered
as an inflammatory condition in which there is an increase
in the levels of interleukin-1p and interleukin-6, interleu-
kin-8, tumor necrosis factor-alpha, and nuclear factor kap-
pa-B, all of which can impair the function of the lower eso-
phageal sphincter and exacerbate gastroesophageal reflux
[15]. Studies show a significant link between obesity and
the severity of symptoms, the rate of progression of GERD,
and the development of complications, namely Barrett's
esophagus, esophageal cancer [16; 17; 18].
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Among the frequent manifestations associated with
reflux disease are transient heart rhythm and conduction
disorders, primarily supraventricular extrasystole and atrial
fibrillation (AF) [9]. Heart rhythm is a crucial indicator
reflecting changes in autonomic homeostasis, with distur-
bances often serving as an early prognostic sign of various
diseases [19]. Over the past few decades, substantial evi-
dence has accumulated linking GERD to an increased risk
of developing AF [19]. Researchers emphasize that gastro-
esophageal reflux can act as a direct trigger for arrhythmias
[20; 21]. Several pathophysiological mechanisms explain-
ing this link have been identified. Specialists note that
GERD can disrupt the balance between the sympathetic
and parasympathetic divisions of the autonomic nervous
system, with esophageal refluxate stimulating reflex zones
in the distal esophagus, thereby creating an arrhythmogenic
substrate for the onset and maintenance of AF [22; 23].
Many researchers consider excessive vagus nerve stimula-
tion as one of the key triggers for supraventricular rhythm
disturbances in GERD [22; 24; 25]. Other mechanisms of
AF development in this comorbidity include local inflam-
mation of the left atrial wall during reflux esophagitis [26]
and mechanical irritation due to the anatomical proximity
of the left atrium and esophagus [27]. Studies show that
treating GERD with proton pump inhibitors (PPIs) in cases
of paroxysmal AF reduces the frequency of paroxysms [25;
28]. Researchers believe that the mechanism of action of
PPIs extends beyond their acid-suppressive effects [25;
28]. There is speculation that PPIs may influence ATF-de-
pendent potassium channels in the heart [29], and their
beneficial effect may also be attributed to their antioxidant
and anti-inflammatory properties [28]. However, some
studies demonstrate insufficient evidence of the effective-
ness of PPIs in this comorbidity. For instance, research by
Odashiro K. et al. reported a reduction in the severity and
duration of AF symptoms but found no significant changes
in the number of paroxysms [30], indicating the need for
further investigation.

Diagnosis of chest pain is a crucial issue in esophago-
cardiac interaction. Studies indicate that in 10-15% of
GERD patients, chest discomfort is the sole manifestation
of the diseases [31]. The association between GERD and
coronary heart disease (CHD) is increasingly being recog-
nized. It is important to consider that esophageal disorders
and coronary artery disease can coexist in the same patient,
exacerbating each other's course. The presence of esopha-
geal pathology does not rule out cardiovascular diseases,
including CHD, in a patient. Therefore, detailed exami-
nations are necessary to identify the source of chest pain,
including potential esophageal origins. Research indicates
that up to 40% of CHD patients have lesions in the gas-
troesophageal region, while 62.7% of patients with gastro-
intestinal disorders also have concomitant cardiovascular
diseases, predominantly CHD [31]. Data from one analysis
show that GERD can be considered as one of the risk fac-
tors for CHD [32]. Endothelial dysfunction is recognized
as a crucial pathogenetic mechanism in the development
of CHD. Data show that patients with both GERD and
CHD exhibit elevated levels of endothelin-1, pro-inflam-
matory cytokines, and lipid peroxidation products, as well
as decreased nitric oxide metabolites, contributing to the
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progression of endothelial dysfunction [33]. These changes
lead to microcirculatory disturbances in both the myocar-
dium and the esophageal mucosa, resulting in decreased
mucosal resistance and lower esophageal sphincter dys-
function [34; 35]. It is known that determining the coro-
nary calcium index is one of the important non-invasive
methods for diagnosing coronary atherosclerosis. A study
spanning over 14 years demonstrated that patients with
more severe GERD were significantly more likely to have
higher coronary calcium index levels [35], emphasizing the
need for a comprehensive examination of GERD patients
with multiple risk factors. The comorbidity of CHD and
GERD is characterized by mutual aggravation, alterations
in clinical presentation, and atypical manifestations of both
diseases [6]. Over recent decades, substantial evidence
has accumulated confirming that reflux can trigger angina
attacks. Researchers have noted that as the frequency of
reflux episodes increases, the threshold for angina attacks
decreases, the duration of ischemic episodes extends, and
the frequency of pain-free ischemia episodes rises [36].
Studies indicate that irritation of the esophageal mucosa
by refluxate can cause reflex coronary artery spasms,
significantly impairing coronary blood flow [37]. At the
same time, myocardial ischemia may worsen esophageal
motility and increase the frequency of lower esophageal
sphincter relaxation episodes, thereby promoting GERD
progression [32]. Esophagocardiac monitoring of patients
with combined CHD and GERD has revealed correlations
between myocardial ischemic episodes on ECG, heartburn
episodes, and pathological reflux with ST-segment depres-
sion [6]. Observations also show that in 30—40% of patients
with retrosternal pain, coronary angiography reveals nor-
mal coronary arteries [31; 37]. It is important to empha-
size that some studies indicate a significantly higher risk of
developing gastroesophageal reflux in patients after myo-
cardial infarction, acute cerebrovascular accident [38], at
the same time, researchers note an increased relative risk
of acute myocardial infarction in patients with GERD [39;
40], particularly in the 40—60 age group [41]. Naturally, the
comorbidity of GERD and CHD is most common in elderly
patients [6]. Data suggest that the frequency of hiatal hernia
increases with age, contributing not only to the develop-
ment and worsening of GERD but also potentially impair-
ing coronary blood flow due to mechanical pressure on the
left atrium [42].

One of the common clinical situations in everyday
medical practice is the combination of GERD and arterial
hypertension (AH). Recent studies confirm a causal rela-
tionship in this comorbidity [43]. Researchers emphasize
that in patients with both AH and GERD, the clinical man-
ifestations of the diseases change. Compared to isolated
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AH, these patients report a greater number and variety of
symptoms, such as dizziness, frequent palpitations, and
heart irregularities, whereas symptoms like severe heart-
burn and epigastric pain are less common than in patients
with isolated GERD [44]. In this comorbidity, especially
in patients with visceral obesity, there is an increase in
average daily systolic and diastolic blood pressure lev-
els [44], predominantly at night, and greater variability
in blood pressure throughout the day [45; 46]. However,
some studies suggest that compared to isolated AH, the
course of hypertension in combination with GERD may
be more favorable [47]. For example, indicators of left
ventricular hypertrophy were significantly higher in
patients with isolated AH than in those with combined AH
and GERD [45].

Recent years have seen increasing evidence of a causal
link between acid reflux and a higher risk of cerebrovascu-
lar disorders [40; 48].

The problem of adequate and safe therapy for patients
with esophagocardiac comorbidity is becoming particu-
larly relevant. It should be taken into account that the use
of nitrates, calcium antagonists, and beta-blockers for the
treatment of cardiac pathology, may reduce lower eso-
phageal sphincter tone and provoke pathological reflux,
thereby worsening GERD symptoms [27; 33]. Addition-
ally, the use of antithrombotic agents for secondary pre-
vention can cause complications not only in the stomach
and intestines but also in the esophagus [49]. The safety of
prokinetic drugs is also a pressing issue. It is known that the
use of prokinetic agents such as cisapride, domperidone,
and tegaserod is associated with adverse cardiovascular
safety profiles due to QT interval prolongation and drug-in-
duced arrhythmias [50].

Conclusions

Based on the review of recent scientific publications, it
can be concluded that in recent years, significant data have
been accumulated on the relationship and mutual influence
of GERD and cardiovascular diseases. These findings
highlight the relevance and importance of this issue. The
presence of comorbidity presents specific diagnostic
challenges, requiring individualized and comprehensive
examinations of such patients. It necessitates not only the
assessment of the functional state of the cardiovascular
system but also an evaluation of the esophageal mucosa,
its motility, and the tone of the lower esophageal sphincter.
These data enhance the understanding of clinical
esophagocardiac interactions among family physicians,
gastroenterologists, and cardiologists and serve as a
foundation for optimizing treatment strategies for this
patient category.
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Introduction. Giant ventral hernias with loss of domain (LoD) pose significant challenges in abdominal surgery due to irreducibility, scar
tissue, and the risk of abdominal compartment syndrome. According to the European Hernia Society (EHS) giant hernias are defined as defects
> 10 cm. Traditional hernioplasty methods without tissue preparation are associated with high recurrence rates (30-80%)

Aim. To present a case of successful abdominal wall reconstruction in a patient with a three-times recurrent giant ventral hernia with LoD
using a combined approach involving botulinum toxin injections, progressive pneumoperitoneum, bone anchor fixation, two polypropylene
meshes, and to evaluate the effectiveness of this method.

Materials and methods. The case involved a 69-year-old female patient with a giant third time recurrent ventral hernia with a defect
size 30x35 cm classified as W3 M3 R with LoD. Methods included anamnesis history collection, physical examination, preoperative and
6-month postoperative CT control, intraoperative photo documentation. Preoperative preparation involved weight loss, lateral abdominal
muscle relaxation with Dysport (botulinum toxin A) and progressive pneumoperitoneum. Intraoperational implantation of two Covidien
Parietene 30x45 cm macroporous meshes and Smith & Nephew 4x8 mm titanium bone anchors. Procedures adhered to the ethical principles
of the World Medical Association (Helsinki Declaration), with informed consent obtained.

Conclusions. The combined approach achieved stable abdominal wall reconstruction without recurrence over 6 months. Botox,
pneumoperitoneum, TAR, and two mesh implants with bone anchors proved effective for complex hernias, though further studies are needed
for long-term validation.

Keywords: ventral hernia, loss of domain, botulinum toxin, pneumoperitoneum, mesh implant.
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KJAIHIYHUN BUIAJOK: PEKOHCTPYKIISAA YEPEBHOI CTIHKW IPU BTPETE PENUJIABYIOYINI
TTAHTCHKIA BEHTPAJIbHIN KWJII 3 BTPATOIO TOMEHY

! [leporcagHuii 6uwuil Ha84anbHUll 3aK1a0 « Yorceopoocwvkutl HayionanvHutl yHieepcumemy, Youceopoo, Yrpaina

2 Vaczopoocoka micoka 6azamonpodineha kainiuna nikapus, Yaczopoo, Vipaina

Beryn. ['iranTchKi BeHTpanbHI KM 3 BTpator aomeHy (LoD) e ckimamHOr mpobreMoro abnoMiHanbHOI Xipyprii 3 BUCOKAM piBHEM
YCKIIa[HEHb 1 peluanBIB y Tpaguuiiinii repriomnactuii (30-80 %).

MeTta — noKa3aTH yCHilIHY PEKOHCTPYKIIIO YePEeBHOI CTIHKH y 69-piYHOT MaI[ieHTKU 3 TPIKEIO 3 BTPETE PELMANBYIOUOIO IIaHTCHKOIO
BeHTpanbHO Koo W3 M3 R 3 LoD i3 3actocyBaHHSIM GOTY/IOTOKCHHY, THEBMOIIEPUTOHEYMY, KICTKOBUX aHKEpIiB Ta JBOX HOMIMPOMiICHO-
BUX CITOK 1 CEMapawi€ro 3a1HOr0 KOMIIOHEHTA, OLIHUTH €(EKTUBHICTD MiIXOMY.

BucnoBku. Kom6iHoBanwuit miyxin 3a0e3nedns cTabibHy peKOHCTPYKIIiI0 yepeBHOT cTiHku. L MeToika BUSBHIIHCS e(heKTUBHOIO, X04a
IS JIOBTOCTPOKOBOT MEPEeBIPKU MOTPiOH] MOMATBIII TOCITIIKECHHSL.

Kutio4oBi ci10Ba: BeHTpasibHa KiJIa, BTpaTa JOMEHY, OOTYIOTOKCHH, THEBMOIIEPUTOHEYM, CITYACTHH IMIUIAHT.

Introduction due to the extensive defect in the abdominal wall and the

Giant ventral hernias with loss of domain (LoD) inability to reduce hernia contents without preparatory
represent a significant challenge in abdominal surgery measures [1]. Repeated recurrences following surgical
interventions complicate treatment due to scar tissue
© O. P. Laver, B. M. Patskan, 2025 formation, adhesions, and the risk of abdominal
compartment syndrome [2]. Traditional hernioplasty

techniques using mesh without adequate tissue preparation
CraTTs MOMMPIOETHCS HA YMOBAX JIEH311 B
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are associated with a high recurrence rate (30-80%) [3].
Developing combined approaches for stable reconstruction
remains a pressing issue in modern surgery.

The aim of this study is to describe a clinical case
of successful abdominal wall reconstruction in a patient
with a third-time recurrent giant ventral hernia with
LoD using a combination of botulinum toxin injections,
progressive pneumoperitoneum, bone anchor fixation, and
double-layered polypropylene mesh, and to evaluate the
effectiveness of this approach.

Materials and Methods

The study material was a clinical case of a 69-year-old
female patient with a giant thrice-recurrent postoperative
ventral hernia classified as W3 M3 R according to the
European Hernia Society [4]. with Loss of Domain
(LoD). Data collection included medical history, physical
examination, preoperative and 6-month postoperative
computed tomography (CT) imaging, and intraoperative
photo documentation. Preoperative preparation involved
relaxation of the lateral abdominal wall muscles
using Dysport (botulinum toxin A) and progressive
pneumoperitoneum. Intraoperative procedures included
the placement of Covidien Parietene macroporous mesh
implants (30x45 cm) and Smith & Nephew titanium bone
anchors (4x8 mm).

All procedures were performed in accordance with
the ethical principles of the World Medical Association
(Helsinki Declaration), with informed consent obtained
from the patient prior to treatment.

Clinical case

A 69-year-old patient complained of periodic
cramping pain of varying intensity in the abdominal
cavity, which worsened with habitual physical exertion
and after eating, frequent episodes of vomiting, back
pain that limited physical activity and the presence of
a giant painful irreducible protrusion of the anterior
abdominal wall.

Objectively: height 165 cm, weight 98 kg, BMI
36 kg/m* (Fig. 1). Presented with a giant irreducible

Fig 1. Preoperative Appearance of the Patient Before
Weight Loss
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recurrent incisional ventral hernia, which occupied most of
the anterior abdominal wall.

Medical history: in 2004 — urgent surgery for rupture
of an ovarian cyst, after which a ventral hernia developed.
In 2007 — hernioplasty (recurrence after 1 year). In
2010 — second hernioplasty (recurrence after 6 months).
In 2014 — third hernioplasty (recurrence on the first
postoperative day). According to the patient, previous
operations were performed using mesh implants. No medi-
cal documentation available.

A computed tomography scan was performed.
According to the CT scan, the size of the hernial defect
was 22x20 cm. The measurements of the defect were made
from the most distant points of the defect in the longitudinal
and transverse directions.

The patient was clinically diagnosed with a giant inci-
cional recurrent ventral hernia of the white line W3 M3 R
[4] according to the European Hernia Society classification
with Loss of Domain.

The chosen tactic was herniolaparotomy with
abdominal exploration, retromuscular hernioplasty with
two polypropylene mesh implants using the posterior
component separation transversus abdominis muscle
release method and fixation of the implants with titanium
anchor screws to the spina iliaca anterior superior, with
combined preoperative preparation, which included the
injection of botulinum toxin type A into the lateral muscles
of the abdominal wall and progressive pneumoperitoneum
with a gradual increase of intra-abdominal pressure and
stretching of the abdominal wall muscles.

LoD was assessed using the Sabbagh and Tanaka
indices [5, 6]. Measurements as shown on (Fig. 2):

e Wih (hernia sac width) = 23.7 cm, Hih
(height) = 32.14 cm, Dih (depth) = 14.33 cm;

* Wac (abdominal cavity width) = 21.9 cm, Hac
(height) = 38.29 cm, Dac (depth) = 8.64 cm.

Wih x Hih % Dih

Vh= > — hernia sac volume
Vac = Wac x Hac x Dac — abdominal cavity volume
Lod = Vh 100%

ot = Vh+ Vac *
2. Tanaka Formula:
LoD Vh

ol) = —

Vac

Interpretation: According to Sabbagh, LoD = 42.96%
indicates a significant loss of domain (>20%), which
requires preparatory measures [5]. According to Tanaka,
LoD = 0.75 also confirms a high degree of abdominal
volume loss [6].

Preoperative Preparation

Over one month, the patient lost 5 kg (weight 93 kg,
BMI 34.2 kg/m?) through diet and exercise. One month
later, the first stage commenced with botulinum toxin
administration. Under sedation, 300 units of botulinum
toxin A (Dysport) dissolved in 200 mL of 0.9%
NaCl was injected into the external oblique, internal
oblique, and transversus abdominis muscles along the
anterior axillary line at three points on each side of the
trunk (approximately 11 ml for each injection) under
ultrasound guidance, following the protocol by Ibarra-
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Fig. 2. CT with Measurements of the Hernia Defect Before Preparation Calculation
of Loss of Domain (LoD) Before Preparation

Hurtado [7]. The patient was discharged a few hours
post-procedure.

After 28 days, when the botulinum toxin effect peaked
(maximum effect at 3—4 weeks, as confirmed by Timmer
et al. [8; 9]), progressive pneumoperitoneum was initiated.
Under general anesthesia, a subclavian catheter was
inserted at Palmer’s point (2 cm below the left costal mar-
gin on the midclavicular line) into the abdominal cavity
(Fig. 3) and 600 mL of free atmospheric air was insufflated
in a single session per the protocol by Subirana et al. [10].
Daily insufflation of atmospheric air using a sterile Janet
syringe continued until mild discomfort was reported, with
total volume of 6000 mL of air insufflated at day 10, when
further pneumoperitoneum became untorelable.

On day 10, a repeat CT was performed: (photo 4)

Wih = 20.83 cm, Hih = 32.06 cm, Dih = 16.78 cm;

Wac = 25.51 cm, Hac = 34.78 cm, Dac = 8.63 cm.

LoD After Preparation: According to Sabbagh and
Tanaka, LoD was calculated as 42.66% and 0.74 respec-
tively.

e |

B

j ]

LI TTE

Interpretation and Comparison: According to
Sabbagh, the percentage of LoD decreased from 42.96%
to 42.66% by 0.3% is insignificant. According to Tanaka,
the LoD decreased from 0.75 to 0.74 by 0,1, which is also
insignificant in numerical terms. However, a comparative
analysis of CT before preparation and after the introduction
of botulinum toxin and progressive pneumoperitoneum
visualized a qualitative change in the contents of the hernial
sac, which consisted mainly of air, and most of the small
intestine relocated back to the abdominal cavity (Fig. 4).

Surgical Intervention

The patient underwent surgery on day 10 of
pneumoperitoneum. In the operating room, an
anesthesiologist placed an epidural catheter for
intraoperative and postoperative analgesia. Under
general anesthesia, the surgical field was prepped
with Cutasept solution three times and covered with
an loban 3M antibacterial film. A midline incision
was made from just below the xiphoid process to the
suprapubic region, exposing the skin and subcutancous

Fig. 3. Inserted catheter for progressive pneumoperitoneum
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Fig. 4. CT After botulinum toxin injections and 10 days of progressive pneumoperitoneum

fat. A multicameral hernia sac was fully dissected from
the subcutaneous tissue, with aponeurotic tissue of
the hernia defect identified. After complete dissection
final size of a hernia defect was measured as 30x35 cm
(Fig. 5), which differs from the 22x20 cm measure-
ments we got on the CT scan. Herniolaparotomy was
performed, preserving the hernia sac and its attachments
to the lateral edges of the hernia defect. The contents
included viable but fibrotically altered small bowel
loops with strangulation grooves from repeated
incarcerations, areas of pathological dilatation and
stenosis, and weak peristalsis. Several smaller hernia
sacs were identified, with small bowel loops adhered
to their bases. Fragments of mesh implants from prior
surgeries, resembling onlay or inlay placement, were
visualized within the disrupted aponeurotic tissue. An
intense intra-abdominal adhesive process was noted.
Adhesiolysis was performed. Approximately 50 cm of
injured small bowel was resected, including a segment
intimately fused with a previously placed mesh
implant. An end-to-end entero-enteroanastomosis was

constructed 50 cm proximal to the ileocecal junction
using double-row interrupted Vycril 3-0 sutures.

Retromuscular dissection of both rectus abdominis
muscles was performed per the Rives-Stoppa technique,
preserving the hernia sac tissue attachments to the posterior
sheath of the right rectus abdominis and the anterior sheath
of the left rectus abdominis. Bilateral posterior component
separation with transversus abdominis release (TAR) was
conducted by transecting the transversus abdominis muscle
fibers at the linea semilunaris, as described by Novitsky [11].

Dissection extended from the subxiphoid space
and diaphragm in both subcostal regions distally, with
pretransverse dissection laterally to visualize the m.
iliopsoas bilaterally. The extraperitoneal portions of the
round ligaments of the uterus were transected bilaterally
to facilitate pelvic dissection. The Retzius space was
dissected 4 cm below the pubic bone, exposing both
Cooper’s ligaments, Bogros spaces, and iliac vessels. Minor
peritoneal defects were closed with Monocryl 4-0 sutures.
The central defect of the posterior sheath was closed with a
running PDS 2-0 suture.

Fig. 5. Size of hernia defect after Posterior component separation Transversus abdominis muscle release.
Titanium anchor screws installed in the spina iliaca anterior superior
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Using blunt dissection, the anterior superior iliac
spines were identified and visualized bilaterally, where one
titanium bone anchor screw (Smith & Nephew, 4x8 mm)
with attached reinforced sutures was placed on each side.

A Covidien Parietene mesh (30%45 cm) was positioned
longitudinally, extending from 4 cm proximal to the
xiphoid process to 3 cm below the pubic bones. The mesh
was fixed with two PDS 2-0 sutures to Cooper’s ligaments
and several Vycril 0 sutures to the aponeurotic tissues near
the xiphoid process. A second Covidien Parietene mesh
(30%x45 cm) was placed transversely, perpendicular to the
first, creating a double-layered polypropylene coverage in
the central defect area, where bridging was most likely and
additional strength and structural support were required.
Laterally, the mesh extended to both m. iliopsoas muscles.
Both meshes were secured to the bone anchors in a single
position (Fig. 6). The meshes were further sutured with
interrupted Prolene 2-0 stitches at multiple points.

The 30x35 cm aponeurotic defect could not be fully
reapproximated due to excessive tissue tension and the

risk of elevated intra-abdominal pressure. The aponeurotic
tissues along the periphery were gradually sutured to the
meshes with interrupted Prolene 0 stitches at several points,
followed by a running Maxon 1 suture along the entire
bridging perimeter.

A central bridging area of 20x5 cm was created. The
lower portion of the mesh was partially covered with hernia
sac tissues, whose connection to the anterior sheath of the
left rectus muscle was preserved (Fig. 7).

The retromuscular space and Retzius space were drained
bilaterally with ative drains, and the space above the mesh
was drained with an active drain. The subcutaneous fat was
closed with Vycril 0 sutures, eliminating dead space. Skin
sutures and an antiseptic dressing were applied.

Research results and their discussion
The postoperative course was consistent with the
complexity of the procedure. Patient mobilization began
on postoperative day 3. Active retromuscular drains and
the Retzius space drain were removed on days 5 and 7,

Fig. 7. Final level of reapproximation of the aponeurotic tissues of the anterior sheath of the repair
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respectively. The subcutaneous drain was removed on day
8. The patient was discharged on day 9. On postoperative
day 14, the patient presented with a seroma in the central
portion of the surgical scar. The seroma (approximately
100 mL) was widely opened, inspected, and managed
with a negative pressure wound therapy (NPWT) system
for 10 days, with three dressing changes prior to wound
closure.

All symptoms (pain, vomiting, discomfort) resolved
completely post-surgery. A CT scan at 6 months confirmed
full abdominal wall reconstruction, with muscles restored
to their typical anatomical positions and no recurrence
(Fig. 8).

The application of a combined approach involving
botulinum toxin injections, progressive pneumoperitoneum,
TAR technique, and two 30x45 cm macroporous
polypropylene meshes in the described clinical case
enabled stable abdominal wall reconstruction for a third-
time recurrent giant ventral hernia with loss of domain
(LoD). This outcome aligns with findings by Novitsky
et al. [11], who highlight the efficacy of TAR for large
abdominal wall defects. However, our experience suggests
that preoperative tissue preparation with botulinum toxin
and pneumoperitoneum was a pivotal factor in achieving
success. Relaxation of the lateral abdominal muscles with
Dysport significantly facilitated the reapproximation of the
hernia defect tissues, reducing the risk of excessive tissue
tension. Compared to the study by Ibarra-Hurtado et al. [7],
where botulinum toxin was used as a standalone preparatory
step, we found that adding progressive pneumoperitoneum
enhanced the abdominal cavity’s adaptation to the hernia
sac contents. In our case, insufflating 6000 mL of air over
10 days not only stretched the tissues but also allowed
partial visceral reduction prior to surgery, as evidenced
by post-preparation CT imaging. This observation partly
echoes Subirana et al. [10], where their emphasis was on
gradual air insufflation.

The use of two polypropylene meshes fixed to bone
anchors provided additional strength to the reconstruction,
particularly in the central bridging zone (20x5 cm). We
consider this technique to be a solution to the issue of the
inability to achieve complete aponeurotic reapproximation
and the consequent need for bridging. In contrast to

BHUIIALOK I3 JIIKAPCBEKOI IPAKTUKH

traditional methods described by Bhardwaj et al. [3], which
report recurrence rates of 30—80%, our approach showed no
recurrence over 6 months, offering grounds for optimism.
Nevertheless, the occurrence of a seroma on postoperative
day 14 highlights the need to refine drainage techniques
or postoperative care, potentially through broader use of
negative pressure wound therapy systems.

This case highlights the importance of a comprehensive
approach to giant hernias with LoD. In our opinion,
future studies should focus on optimizing the amount of
pneumoperitoneum and the duration of preparation, as well
as comparing different types of mesh implants in similar
scenarios. Our experience suggests that personalized tissue
preparation may become the standard for such complex
reconstructions.

Conclusions

This clinical case is an example of the effective
use of a combined approach for abdominal wall
reconstruction in a complex case of a third recurrent
giant ventral hernia with loss of domain (LoD). The
significant size of the defect (30x35 cm) and the history
of unsuccessful previous surgical interventions using
mesh implants are a difficult challenge for surgeons. The
use of botulinum toxin injections allowed significant
relaxation of the lateral muscles of the abdominal wall,
which made it possible to reduce tissue tension before
surgery. Progressive pneumoperitoneum gradually
expanded the volume of the abdominal cavity, preparing
it for the relocation of internal organs without excessive
pressure. The use of the TAR (Transversus Abdominis
Release) technique became a key stage of the operation,
as it allowed to mobilize tissues and provide sufficient
coverage of the defect. For additional strength, two
polypropylene meshes were used, which were securely
fixed with bone anchors, which ensured the stability of
the structure. The postoperative period was complicated
by the formation of a subcutaneous seroma, but thanks
to the use of the NPWT system, this problem was
eliminated without a negative impact on the outcome.
Within 6 months after surgery, no hernia recurrence
was observed, which indicates the effectiveness of
the approach. This case highlights the importance of

Fig. 8. Comparison of CT scans at three stages: A) before preparation B) after Botox with progressive
pneumoperitoneum and C) 6 months after abdominal wall reconstruction
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individual planning and combining modern methods to studies with a larger number of patients and a longer
achieve success in the treatment of complex hernias. follow-up period are needed to confirm the reliability
However, to generalize these findings, larger clinical and safety of this method in the long term.

10.
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Introduction. The study of the external respiratory function (spirometry) is a generally recognized gold standard for the study of the
respiratory system, mandatory for many pulmonary diseases. Global standards for the management of patients with bronchial asthma (GINA)
and chronic obstructive lung disease define spirometry as the main method for assessing the effectiveness of treatment and determining
the prognosis of these diseases. At the same time, the stress nature of the study and the tests performed during the study with inhaled
adrenomimetics as bronchodilators can have a significant effect on the cardiovascular system of the patients being examined. Adrenomimetics
are expected to cause an increase in heart rate and tachycardia-related arrhythmias — atrial fibrillation and similar conditions.

Objective: present a case of the “atypical” side effect of bronchodilator test during spirometry.

Results. The article presents a case of bigeminy, which developed as a side effect of a test with bronchodilators (salbutamol) during the
study of the external respiratory function. This response to adrenergic drugs may be considered as atypical, since there is general agreement
that tachycardia should prevent the development of ventricular bigeminy. The study was conducted on a patient with pneumofibrosis
(pneumoconiosis), which developed as a result of long-term work in conditions of increased dustiness.

Conclusions. Cardiovascular pathology associated with pneumoconiosis may be considered a possible explanation for the development
of bigeminy following salbutamol administration.

Keywords: functional diagnostics, spirometry, bronchodilator test, arrhythmia.
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AJJOPUTMIYHA APUTMIA SIK YCKJIAJTHEHHS JOCJIIKEHHS ®YHKIIT 30BHIIMHBOIO TUXAHHS
Y HALIIEHTA 3 AHAMHE30M POBOTH 31 LUKIJIJIUBUMH YMOBAMM MPAIII - KAIHIYHUI BUIIA TOK

Ooecvkuti HayioHanbHull meouynuil yuigepcumem, Qoeca, Ykpaina

CripoMeTpist — 3araJbHOBU3HAHUIT 30JI0THI CTAHAAPT JOCITIIKCHHS AMXAIBHOI CHCTEMH, 000B’I3KOBHI 3a HAsBHOCTI 0ararbox IMyilb-
MOHOJIOTIYHHUX 3aXBOPIOBaHb. Pa3oM 13 THM HaBaHTa)XyBaJbHHI XapakTep AOCTIKEHHS Ta BUKOHYBaHI IiJ yac JOCIiHKeHHS Ipo0H 3 iHTa-
JSALIHHUMA aIPEHOMIMETHKAMU K OPOHXOJNITUKAMH MOXYTh iCTOTHO BIUIMBATH Ha CEPLEBO-CYAMHHY CUCTEMY OOCTEXYBAaHMX MALli€HTIB.
V crarTi nmogaHo BUMAAOK OireMiHii, sika pO3BUHYIACS K MOOIYHMH e(eKT MpoBeJeHHS Mpodu 3 OpoHXOIiTHKaMH (camb0yTaMon) i Jac
JOCTIKEHHS (PyHKII1 30BHIIIHBOTO JUXaHHA. J{0CTiKeHHS IPOBOAMIOCS TTAIIEHTY 3 THEBMOKOHI030M, KU PO3BUHYBCS BHACITIIOK TPHBa-
7101 poOOTH B yMOBAX MiABHIIICHOI 3aIIUICHOCTI.

KitrouoBi ciioBa: ¢yHKIioHaIbHA AIaTHOCTHKA, CIIIPOMETPis, Tpoda 3 OPOHXONITHKAMH, apUTMIs.

Introduction Assessment of pulmonary function consists of a series

Spirometry is used to assess the condition and reactivity
of the respiratory tract, the impact of diseases on lung func-
tion, and determine the results of using certain medications.
Spirometry also allows assessment of the preoperative risk
associated with inhalation anesthesia during elective sur-
geries, to assess the functional reserves of the lungs and the
rehabilitation prognosis in patients with chronic diseases
complicated by respiratory failure of various origins [1].

© O. L. Panyuta, O. M. Ignatyev et al, 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'

of sequential maneuvers designed to determine the maxi-
mum values of pulmonary ventilation. The procedure
involves the patient performing a maximum inhalation,
forced exhalation, and a maximum inhalation after forced
exhalation. The cycle can be repeated several times until
the test is performed correctly and a uniform closed flow-
volume curve is obtained, allowing accurate assessment of
the parameters [2].

There are known difficulties in obtaining reproducible
results when performing the test on patients with restric-
tive breathing disorders. Restriction may be the result of
a congenital disorder of the elasticity of the lung tissue,
acquired pneumofibrosis in pneumoconiosis, etc. Such a
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condition may require repeated forced breathing cycles up
to 6-8 times and may be difficult for patients with signifi-
cant impairment. [3].

Modern guidelines note that, despite the stressful nature
of the study, significant side effects (fainting, arrhythmia)
occur no more often than 5 out of 10,000 studies [4].

Spirometric testing may include assessment of revers-
ibility of broncho-obstruction when using bronchodila-
tors, which helps clarify the diagnosis and determine the
appropriateness of their use as a drug [5]. Depending on the
clinical indication, inhaled adrenergic agonists or anticho-
linergics can be used as a bronchodilator. Most often, short-
acting inhaled adrenergic agonists (salbutamol or albuterol)
are used.

According to standard protocols, initial diagnostic
spirometry requires the first diagnostic spirometry (without
additional instructions) requires the use of inhalation of
two or more therapeutic doses of a bronchodilator. Such
an excess of dosage is due to the difference between the
time of the direct bronchodilatory effect of drugs and the
time during which bronchodilators prevent bronchospasm.
The second effect is significantly longer, while maximum
bronchodilation when using therapeutic doses can last for
minutes.

The following side effects of bronchodilators are most
often observed: muscle tremor, tachycardia, headache,
irritation of the mucous membrane, increased pressure,
nausea, which typically resolve spontaneously [6].

Since spirometry is generally considered safe,
performing a test with bronchodilators, although not
mandatory, is recommended to be carried out immediately,
so as not to require the patient to undergo spirometry again.

Potential side effects are not taken into account, and
prior additional examinations for the presence of comorbid
pathology are the responsibility of the physician who
prescribed spirometry. This attitude is significantly different
from other pharmacological stress tests, for example in
cardiology and cardiac surgery [7; 8]. That may lead to
unexpected results.

Objective: present a case of “atypical” side effect of
bronchodilator test during spirometry.

Materials and Methods

We present the case of patient B., a man born in 1970,
who worked as a tallyman for over 25 years. The patient's
written consent to the processing of his personal data has
been obtained. In May 2024, the patient due to a long-
term lung disease underwent spirometry that provoked
an atypical complication. The patient was consulted and
examined by the staff of the Department of Occupational
Pathology at the Odesa Regional Clinical Center regarding
the possible association between his underlying disease,
the spirometry-related complication, and occupational
exposure. The article was discussed at the meeting of the
department and proposed to be submitted for publication
in the Odesa Medical Journal, Protocol No. 7/1 dated
02/28/2025.

The research was carried out with the provision of safety
measures for life and health, with respect for human rights
and moral and ethical standards, which corresponds to the
principles of the Helsinki Declaration of Human Rights and
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the order of the Ministry of Health of Ukraine No. 693 dated
01.10.2015, the Council of Europe Convention on Human
Rights and of biomedicine (ETS-164) dated 04.04.1997,
the Status of the Ukrainian Association for Bioethics and
GCP norms (1992).

Research results and their discussion

We present the case of patient B., a man born in 1970
(53 years old at the time of the 1st consultation), who worked
as a tallyman for over 25 years handling bulk cargo at the
port. The tallyman's work is classified as hazardous work
with dust levels in the air of the working area significantly
exceeding the MAC.

During the consultation, the patient complained of
a cough with the release of a small amount of viscous
sputum, shortness of breath during physical exertion, and
chest pain.

From the anamnesis, it is known that the patient considers
himself ill since 2017, which led to early retirement. He
associates a significant deterioration in his condition with a
forced move to Odessa in early 2024 due to military action
in eastern Ukraine. After examination by the family doctor,
the patient underwent a number of studies, including CT of
the lungs on 04.2024, which revealed multiple pulmonary
nodules measuring 2—-5 mm in diameter, and a study of the
function of external respiration, which was performed on
05.2024. Spirometry revealed a moderate mixed ventilatory
impairment with predominant obstruction (VC — 67%,
FEV: — 66%). A bronchodilator test with two puffs of
salbutamol demonstrated a positive response, with FEV:
increasing by 280 ml.

After the test with salbutamol, the patient complained
of a sharp deterioration in health, dizziness, a sensation
of palpitations or irregular heartbeats, and extreme
weakness. The patient urgently underwent an ECG, which
demonstrated ventricular bigeminy (Fig. 1).

Bigeminy persisted for an hour with progression to
trigeminy and subsequent restoration of the rhythm.

During a detailed cardiological examination, it was
found that the patient had previously reported cardiac-
related symptoms — palpitations with a sensation of cardiac
pauses, an increase in blood pressure to 160/100 mm Hg,
which were associated with an exacerbation of pulmonary
pathology. The patient had not previously been examined
for heart disease and did not receive treatment. Resting
ECG showed signs of cardiac hypertrophy (P-pulmonale,
impaired intraventricular conduction) (Fig. 2), ECG mon-
itoring revealed single ventricular extrasystoles, ultra-
sound of the heart — moderate myocardial hypertrophy
with concentric remodeling, EF — 53%, cardiac chambers
were not dilated, signs of pulmonary hypertension were
not detected. During subsequent observation, no signifi-
cant rhythm disturbances or other cardiac disorders were
observed.

Ventricular bigeminy is a form of heart rhythm disorder
consisting of alternation of normal and extrasystolic
contractions with a certain sequence 1:1, 2:1, etc. The
empirically derived “law of bigeminy” is known, according
to which this arrhythmia more often develops with
bradycardia, but tachycardia prevents it [9]. Therefore, the
occurrence of bigeminy against the background of taking
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Fig. 1. Patient B., 53 years old, ECG after taking two doses of salbutamol

inhaled adrenergic agonists, which cause tachycardia,
requires additional explanation [10].

According to the ESC Guidelines for the management
of patients with ventricular arrhythmias (2022) all patients
with documented non-sustained or sustained ventricular
arrhythmias should undergo a 12-lead electrocardiogram
(ECG) at rest and a transthoracic echocardiogram to
identify underlying heart disease, including hereditary and
acquired cardiomyopathies [11].

This was performed on the patient, but no significant
changes were found that would allow a definitive diagnosis
of the corresponding cardiac pathology. The detected “non-
specific” changes can be interpreted in a wide range from signs
of arterial hypertension to “age-related” changes. However,
if we take into account the history of many years working
in harmful conditions and the clinical and instrumental
picture of pneumoconiosis, we can assume that the detected

changes were provoked by long-term pulmonary pathology
and their manifestations are aggravated by exacerbations/
decompensation of lung disease.

The severity of clinical manifestations of cardiac
pathology directly depends on the degree of pneumoconiosis
(in fact, the prevalence of pneumofibrosis) and the
duration of the disease. In patients with pneumoconiosis,
unstable blood pressure is observed with the subsequent
development of arterial hypertension; hypertrophy of the
heart with subsequent dilatation; pulmonary hypertension
with subsequent decompensation and the progression to
heart failure; the development of arrhythmias. Arrhythmias,
which were provoked by pneumoconiosis, are usually
associated with overstrain, hypertrophy and dilatation of
the myocardium.

That is, the patient experienced metabolic shifts in
the ventricular myocardium against the background of

Fig. 2. Patient B., 53 years old, resting ECG
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an exacerbation of the pulmonary disease, but the cells
of the sinus node remained intact. Therefore, when the
use of salbutamol enhanced excitability of ventricular
myocardium, this did not lead to sinus tachycardia, but
contributed to a sharp increase in trigger activity in the
ventricular conduction system and the resulting in a
transient episode of ventricular bigeminy for the duration
of high salbutamol concentration in the blood (up to 90
minutes).

Conclusions
Pneumofibrosis, as a result of harmful production
factors, develops over decades and is typically accompanied
by characteristic “non-specific” myocardial changes. These
changes in the practice of occupational pathology are

additional evidence of long-standing disease and allow
us to distinguish pneumoconiosis from post-inflammatory
pneumofibrosis.

Since a patient with pneumoconiosis will seek medical
help during an exacerbation/decompensation of the process
in the lungs, it can be assumed that the heart at this time
will be more sensitive to provoking agents, such as inhaled
adrenergic agonists, than would be expected based on the
results of standard studies.

Underestimation of the clinical picture of
pneumoconiosis and occupational history (25 years of
work in dusty conditions) and CT results (signs of nodular
pneumofibrosis) contributed to an unexpected adverse
reaction with the manifestation of an "atypical" form of
arrhythmia.
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Introduction. The number of people with disabilities in Ukraine has reached 3 million people, of which more than 300 thousand have
received such status since the beginning of the full-scale invasion of Russian troops into Ukraine. This has exacerbated the issue of medical
and pharmaceutical services for such patients.

The aim of the study was to identify the problems that people with disabilities face when receiving services in healthcare facilities (HCFs).

Material and methods. The methods of survey, mathematical statistics, generalization and interpretation of results were used. The
materials were the results of an oral and questionnaire survey of 481 people with disabilities living in Lviv and the Lviv region.

Results and discussion. The reasons for the difficulty of reaching the HCFs and the physical inconveniences that people with disabilities
face when visiting pharmacies and polyclinics were identified. It is shown that this group of patients often encounter cases of inadequate
pharmaceutical and medical care, which forces them to defend their rights in conflict situations. Given the existing problems in pharmaceutical
and medical services, respondents provided suggestions for improving services in HCFs.

Conclusions. Based on the questionnaire survey, problems of transport and physical accessibility to HCFs, an insufficient level of
pharmaceutical and medical services and inappropriate attitude towards them in pharmacies and polyclinics were identified. It is shown that
the implementation of the National Strategy for Creating a Barrier-Free Space in Ukraine, integrated into the state healthcare system, will
contribute to improving services for people with disabilities. In this regard, it is important to train medical and pharmaceutical workers in
serving people with disabilities.

Keywords: people with disabilities, medical and pharmaceutical services, pharmacy, polyclinic.
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JOCILIKEHHA JOCTYINHOCTI MEIUYHOI'O TA ®APMALNEBTHUYHOI'O OBCJIYI'OBYBAHHSA
JIJIS1 JTFOJIE# 3 IHBAJIIJTHICTIO
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KinbkicTs monei 3 iHBanigHicTIO B YKpaiHi csrayna 3 MiH oci0, 3 skux moHan 300 THC. OTpUMAalM CTaTyc 3 4acy MOBHOMACIITAOHOTO
BTOprHeHHA Pocii. 3a3HaueHe CIPUYMHIIIO 3ar0CTPEHHS POOIEeMHU COLiaTbHOT 130l JTFoIell 3 IHBaMiAHICTIO Ta HEOOXIAHICTH CTBOPEHHS
IHKJIFO3MBHOTO COLIaJIbHOTO mpoctopy. IIpoBeneHe onmuTyBaHHS Jrofeit 3 iHBamiaHicTio y JIbBoBi Ta JIbBiBChKiil oOmacti (oOcar BUOIpKH
pecroHaeHTiB cTaHoBHB 481 0coly) Ta aHali3 OTPHUMAHUX PE3yNBTATiB JaM MOXIIUBICTB 3’sICYBaTH IPOOIEMH JOCTYIHOCTI 10 3aKIajiB
OXOPOHH 30POB’Sl, BU3HAYUTH PiBEHb MEIWYHOTO Ta (papMaIIEBTHIHOTO 00CITyTOBYBAaHHSI.
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BcranosneHo, 1o peanisaris HanionansHoi crparerii 3i cTBopeHHs 6e30ap’epHOro IpocTopy Ta HaBYaHHS MEAUYHHUX 1 hapMaleBTHUHUX
IPALiBHUKIB ACIEKTIB 00CITyrOByBaHHSI JIFOJIEH 3 IHBAJIIHICTIO CIPHATHMYTB X 00CIyTOBYBaHHIO.
Kurouosi ci0Ba: monu 3 iHBaNiIHICTIO, MEIWYHE 1 (hapMaleBTHIHE 0OCIYTOBYBaHHS, anTeka, MOMIKIiHIKa.

Introduction

The protracted war in Ukraine has increased the number
of people with disabilities among both military personnel
and civilians. As of January 1, 2021, according to the State
Statistics Service of Ukraine, there were 2,703,000 people
with disabilities in Ukraine, including 222,300 people with
disabilities of Group 1, 900,800 of Group 2, 1,416,000
of Group 3, as well as 163,900 children [1]. Over the
years of the full-scale invasion, the number of Ukrainians
with disabilities has increased by 300 thousand and as of
November 2024 had risen to 3 million [2]. At the same time,
“the consequences of Russia’s aggressive actions not only
lead to mass disability of Ukrainians, but also complicate
the processes of rehabilitation and socialization of those
persons who had previously established disabilities”
[2]. Ukraine has experience in creating a barrier-free
environment even during the ongoing large-scale conflict;
in particular, more than 300 multidisciplinary teams work
in hospitals, providing rehabilitation assistance to patients
prior to official disability certification [3]. In addition,
digitization of social services is being implemented,
allowing people to seek assistance remotely, as well as
changes in legislation that help people with disabilities
work officially, since currently only one in four people
with disabilities in Ukraine is formally employed, which
is about half the European rate. [4]. An analysis of foreign
publications has shown that there are still many unresolved
issues regarding the possibilities of participation of people
with disabilities in society, in particular, they have problems
with access to medical and pharmaceutical services [5].
These problems are related to economic, territorial and
infrastructural aspects, as well as to the lack of training and
qualifications of medical and pharmaceutical professionals,
physical barriers in healthcare facilities (HCFs), lack
of resources/technology and language barriers [6]. All
these barriers generate injustice, which ultimately leads
to increased social isolation of people with disabilities.
Protection of these patients from access barriers is an
aspect of patient safety and an important component of
pharmaceutical safety [7].

The aim of our study was to identify the problems
faced by people with disabilities when receiving services in
HCFs, namely in pharmacies and polyclinics.

Materials and Methods

The research was carried out within the framework of
the international educational project Erasmus+ Jean Monnet
101085257 — GoodPharma — ERASMUS-JMO-2022-
HEI-TCH-RSCH “Good solutions for gaps in Pharmacy:
in line with the European priorities”. Methods of survey,
mathematical statistics, generalization and interpretation of
results were used. The materials were the results of an oral
and questionnaire survey, which were obtained with the
help of employees of the Resource Center for Educational
Information Technologies for People with Special Needs of
the National University “Lviv Polytechnic”, the Lviv City
Organization of the Ukrainian Society of the Deaf, and the
Public Organization “Rehabilitation Fund for the Blind” of
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Lviv. The questionnaire was intended for different groups
of people with disabilities who had experience visiting
pharmacies and polyclinics, and consisted of 22 questions,
some of which had from 4 to 6 answer options. The
questionnaire provided for filling out the questionnaire by
an assistant from the words of the person with disabilities,
as well as certification of the respondent’s consent. The
respondent was expected to identify his disability (mental,
motor or sensory) with the opportunity to indicate the
type of disorder (deafness, blindness, etc.) or without the
obligation to answer this question. In total, the sample of
respondents consisted of 481 people living in the city of
Lviv and the Lviv region, 479 of them were people with
disabilities, 2 — people without disabilities. According to
the Confederation of Employers of Ukraine, formed on
the basis of the Pension Fund of Ukraine, the number of
people with disabilities in the Lviv region as of 2021 was
211.4 thousand people [8]. However, in the conditions of
martial law in Ukraine and as a result of the disability of the
population, this statistical unit has a tendency to grow. The
study used a simplified formula for calculating a simple
probability sample in a public opinion poll (P = 0.954),
which is shown in the case when the general population
is more than 5 thousand units: n = 1/A2, where n is the
volume of the sample population, A is the proportion of the
given sampling error. The margin of error of the sample
in the case of 481 people is £0.046 or +4.6%, that is, the
obtained survey results show the investigated validity
within the usual measure of reliability (D = 3-10%) [9]. All
respondents were adults aged 24-78 full years. By gender,
there were 279 women (58.3%) and 200 men (41.7%).
By place of residence, respondents were distributed:
city — 85.4%, village — 12.5%, urban-type settlement —
2.1%. By level of education: incomplete secondary — 4.2%,
secondary — 45.8%, secondary special — 22.9%, higher
education — 27.1%. There were no respondents without
education among the surveyed persons with disabilities.
The distribution of respondents by age is presented in
Fig. 1.

Respondents financially support themselves as follows:
receive a pension or social assistance — 89.6% (among them
29.2% have permanent jobs), live only on wages — 6.2%,
have non-permanent or seasonal work — 4.2%. By type of
disability, respondents were distributed as follows: hearing
disability — 68.1%, musculoskeletal disorders — 29.8%,
visual impairment — 2.1%.

Research results and their discussion

It was found that three-quarters of respondents (74.5%)
have the opportunity to receive pharmacy services within
walking distance from their place of residence, the
remaining 25.5% reported no such opportunity. Slightly
more than half of the respondents (57.4%) have access to
a polyclinic within walking distance, the remaining 42.6%
require transport to reach the polyclinic.

The reasons for the difficulty of getting to pharmacies
were indicated by 133 people (28.3%), and to polyclinics
by 430 people (89.4%) of all respondents. This question
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Fig. 1. Distribution of respondents by age groups, %

could be answered several times, accordingly, a total of
460 answers were given regarding pharmacies and 509 —
regarding polyclinics. As can be seen from the data in Fig.
2, more than half of them indicated limited accessibility
of public transport as the most common reason for the
difficulty of getting to HCFs (58.3% — to pharmacies,
58.8% — to polyclinics), more than a tenth — uncomfortable
transport service and lack of notifications about arrival at
the destination, about a tenth — the need for accompaniment
by another person.

The physical inconveniences that people with
disabilities face when visiting pharmacies and polyclinics
were indicated by 300 and 248 people, respectively, which
amounted to 62.4% and 51.6% of all respondents. Since it
was possible to provide multiple answers to this question,
a total of 415 answers were given regarding physical
inconveniences in pharmacies, and 382 answers regarding
polyclinics.

The data in Table 1 demonstrate a difference in the
answers provided depending on the type of HCFs. More
than a third of respondents (36.1%) noted the absence of
waiting and rest areas for visitors in pharmacies, almost

one fifth (19.0%) indicated that the entrance to pharmacies
is inconvenient for various reasons, at least one tenth of
respondents observed inconveniences associated with
opening the entrance doors of pharmacies outwards (12.3%)
and narrow doorways (10.3%). The inconvenient location
of pharmacies and the absence of a pharmacist call button
were indicated by about a tenth of respondents (9.9% each),
and the height of pharmacy counters — by 2.4%.

In polyclinics, according to respondents, physical
barriers are primarily caused by the entrance to them
(22.2%), the absence of a medical worker call button
(20.9%), and the absence of waiting and rest areas for
visitors (18.1%). Somewhat less problematic were the
inconvenient location of polyclinics (14.7%) and narrow
doorways (12.6%). For some respondents, physical
obstacles include outward-opening entrance doors (7.8%)
and the height of patient registration desks (3.7%).

In addition to physical inconveniences that make
it difficult to visit HCFs, people with disabilities often
encounter cases of inadequate pharmaceutical and medical
services (48.9% and 69.6% of respondents, respectively).
This question could be answered several times, so a total

1 — lack of notifications

about arrival at the
destination; 2 —
uncomfortable  transport
service; 3 — need to be

accompanied by another

person; 4 — limited
availability = of  public
transport.

Fig. 2. Distribution of respondents’ answers regarding the reasons for difficulty in reaching a HCFs
(inner circle — pharmacy, outer circle — polyclinic) (in %)
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Table 1

Distribution of respondents’ answers regarding the difficulties they encounter when visiting HCF's
(the question had multiple answers)

Distribution of respondents

Physical inconveniences faced by persons with — " —
No disabilities in HCFs pharmacy (n = 300) polyclinic (n = 248)
fraction, % rank fraction, % rank

1 Lack of waiting a}nd rest areas for visitors in the 36.1 1 18,1 3
pharmacy/polyclinic
The entrance to the pharmacy/polyclinic is

2 inconvenient because of the stairs (or for other 19.0 2 22,2 1
reasons)
The outward-opening entrance door and prevents

3 the movement of a person in a wheelchair/blind 12.3 3 7.8 6
person

4 | Narrow doorways 10.3 4 12,6 5

5 The location of the pharmacy/polyclinic is 99 5 6 14,7 4
imnconvenient

6 Abs§nce of a call button for a pharmapgutlcal/ 99 56 20,9 2
medical worker of a pharmacy/polyclinic
Pharmacy counters/registration desks are too high

7 ! o 2.4 7 3,7 7
for effective communication

Total 100.0 X 100.0 X

of 249 answers were given regarding pharmacies and
363 answers regarding polyclinics.

Table 2 shows that more than four-fifths of these
answers concerned practical experience in pharmaceutical
and medical services for people with disabilities, more than
one-tenth — lack of professional ethics. It is unfortunate
that respondents, although a small proportion (less than
one-twentieth), noted the lack of empathy among medical
and pharmaceutical workers as a professionally significant
quality.

Part of the people with disabilities were forced to
defend their rights in conflict situations that arose during

service in HCFs: in pharmacies — 51.2% of all respondents,
and in polyclinics — 60.3%. In their responses regarding
further actions after cases of inappropriate treatment in
HCFs, respondents indicated several points at once. In
total, 272 responses were received regarding pharmacies,
and 331 responses regarding polyclinics. As can be seen
from the data in Table 3, the unfortunate fact is that for
one reason or another, almost two-fifths of the respondents
who experienced inappropriate treatment in HCFs did not
take any measures. Although a third of the respondents in
such situations turned to public organizations of people
with disabilities, about one-fifth also defended their

Table 2

Distribution of respondents’ answers regarding the features of pharmaceutical and medical services

Reasons for negative staff behavior Distribution of respondents’ answers, %
pharmacy (n = 249) polyclinic (n = 363)
Lack of practical experience in providing services to people with 84.5 81.0
disabilities
Lack of professional ethics 11.4 14.5
Lack of empathy 4.1 4.5
Total 100.0 100.0

Table 3

Distribution of respondents’ answers regarding steps and actions taken by them during and after incidents
of mistreatment in HCF's

Characteristics of behavior and actions during and after cases of Distribution of respondents’ answers, %
inappropriate treatment in HCFs pharmacy (n = 272) polyclinic (n = 331)
Contacted public organizations of people with disabilities 58.8 54.4
Defended their rights in a conversation with healthcare workers 29.5 33.2
Contacted the health care administration 7.3 9.1
Contacted social security authorities 4.4 33
Contacted the human rights bodies - -
Total 100.0 100.0
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rights in a conversation with health care workers. A small
part of people with disabilities turned to the health care
administration and social protection bodies. Citizens did
not turn to human rights bodies.

Given the existing problems in pharmaceutical
and medical services, 73.0% of respondents provided
suggestions for improving services in HCFs. This
question could be answered multiple times, so a total of
382 responses were given.

1. Introduce  a

SAPMAKOJIOI'IA I <$APMAIIIA

As can be seen from the data in Fig. 3, less than a third
of the responses (30.6%) concerned the introduction of a
course on the rules of medical/pharmaceutical services for
patients with disabilities into the curriculum of educational
institutions.

More than one fifth part (28.6%) — periodic trainings/
lectures for pharmacy and polyclinic employees on the
peculiarities of dealing with and communicating with
people with disabilities, less than one fifth (23.4%) — the

course on the rules of

medical/pharmaceutical services for patients with disabilities
into the curriculum of educational institutions.

2. Periodically conduct trainings/lectures for pharmacy
and polyclinic employees on the peculiarities of dealing with
and communicating with people with disabilities.

3. Medical and pharmaceutical specialists should
provide written information on taking medications.

4. HCFs should have information accessible to people
with disabilities (in Braille, large print, QR code with audio).

5. Information stands should be located at a height

convenient for people in wheelchairs.

Fig. 3. Distribution of respondents’ answers regarding proposals for improving medical/pharmaceutical services
in HCFs (%)

need for medical and pharmaceutical specialists to provide
written information on taking medications, one tenth
(10.2%) — the availability of information in HCFs that
is accessible to people with disabilities (in Braille, large
print, QR code with audio), less than one tenth (7.2%) — the
placement of information stands at a height convenient for
people in wheelchairs.

So, as the survey results show, a significant part of the
respondents, on the one hand, indicated difficult access to
public transport and HCFs, on the other hand, an insufficient
level of pharmaceutical and medical services, inappropriate
attitude towards them in pharmacies and polyclinics, as
well as ways to improve their service in HCFs.

The results obtained correlate with the data of foreign
scientists, according to which the most significant obstacles
to access to community pharmacy services for people
with disabilities were physical location and transportation
[10], the stressful nature of the pharmacy environment,
the need for more attention and appropriate advice [11],
the lack of special training and awareness of pharmacists,
difficulties in communicating with patients with various
disabilities and the inadequacy of the physical environment
in community pharmacies for serving these patients [12],
and to medical institutions — the lack of communication
between professionals and the patient/guardian, attitudinal/
behavioral problems, inadequate service provision,
organizational and transportation barriers [6].

At the same time, improving the quality of medical and
pharmaceutical services should include accessibility, fairness,
competence of medical and pharmaceutical professionals
and patient-centeredness [13]. It is important to improve the
training of specialists by integrating the content of serving
patients with disabilities into their training curricula and
ensuring continuous professional development [12].

That is, in addition to transport and physical
accessibility, an important factor that improves service
is the awareness and information of both specialists and
people with disabilities. This requires, on the one hand,
improving the quality of education of specialists through
more frequent communication during their training
with people with disabilities, on the other hand, the
implementation and dissemination of inclusive education
and modern forms of medical and pharmaceutical services,
in particular, the implementation of special software
“ConnectPRO” in all HCFs, which will contribute to the
optimization of service to people with hearing disability
on a free basis [14].

The implementation of the National Strategy for
Creating a Barrier-Free Space in Ukraine for the period
until 2030 [15] will contribute to improving service to
people with disabilities, the purpose of which is to create
a barrier-free environment for all population groups,
ensure equal opportunities for each person to exercise their
rights, receive services on an equal basis with others by
integrating physical, informational, digital, social and civic,
economic and educational barrier-free access into all areas
of state policy. At the same time, this strategy envisages
the integration of concepts and mechanisms of barrier-free
access into the state healthcare system and the training of
medical professionals, as well as the integration of state
healthcare policy in terms of population health, education,
humanization and cultivation of a healthy lifestyle with the
state policy of barrier-free access (the principle of «health,
not treatmenty).

Conclusions

1. The survey allowed us to identify gaps in medical
and pharmaceutical services for people with disabilities, to
determine their behavioral characteristics in case of conflict
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situations in HCFs, and to take into account the opinions of
these individuals and their proposals for measures to change
the quality of their services based on the implementation of
the National Strategy for Creating a Barrier-Free Space in
Ukraine for the period until 2030.

2. It is urgent to introduce into the programs of medical
(pharmaceutical) higher education institutions a separate
educational component for higher education applicants

and a course for industry professionals in pre-certification
cycles or advanced training courses on the rules of behavior
and communication with patients with disabilities, which is
a requirement of the time.

3. It is important to periodically conduct trainings/
lectures for healthcare workers on the peculiarities of
behavior and communication with people with disabilities,
as well as to conduct training in the basics of sign language.
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Drugs are increasingly becoming predictors of the development of liver and pancreatic lesions. Drug-induced lesions are usually characterized
by strong oxidative stress and destruction of hepatocyte and pancreatic cell membranes. Modern therapeutic strategies are primarily aimed at
reducing clinical symptoms and are not able to exert an organoprotective effect. Medicinal plant raw materials with antioxidant and cytoprotective
effects can be considered a promising object for reducing the toxic effect of some drugs on the liver and pancreas.

The purpose of this work was to evaluate the effect of extract herb Tagetes patula L (EHTP) on changes in histological parameters under
conditions of ethanol-paracetamol hepatitis and streptozotocin diabetes.

Materials and methods. Experimental ethanol-paracetamol hepatitis and streptozotocin diabetes were modeled in rats using standard
methods. The investigated EHTP and the reference drug Silymarin were administered at a dose of 25 mg/kg in a therapeutic and prophylactic
regimen. Organ samples (liver in the first experiment and pancreas in the second) were fixed in 10% formalin, dehydrated in ascending grades
of alcohol, embedded in paraffin. Sections 6—7 pum thick were obtained using a sliding microtome, mounted on glass slides, stained with
hematoxylin and eosin.

Results. The EHTP has a noticeable protective effect under the conditions of ethanol-paracetamol hepatitis, which is manifested in a
significant reduction in the degree of hydropic and fatty degeneration of hepatocytes, disorders of internal hemodynamics, inflammatory
reaction; normalization of the structure and morphological integrity of cells. In the model of streptozotocin diabetes, the EHTP reduces
destructively dystrophically altered pancreatic cells and exhibits anti-inflammatory effects, significantly reducing signs of insulitis and
inflammatory reaction in the interacinar tissue.

Conclusions. The EHTP has a significant organoprotective effect, with a protective effect on hepatocytes in conditions of ethanol-
paracetamol hepatitis and on pancreatic cells in conditions of streptozotocin diabetes.

Keywords: Tagetes patula L herb extract, ethanol-paracetamol hepatitis, streptozotocin diabetes, rat, histological examination.
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BIIJINB EKCTPAKTY TPABHU TAGETES PATULA L. HATICTOCTPYKTYPY NEUIHKH TA MIANLJTYHKOBO{
3AJI03U HA MOJEJSAX ETAHOJI-MAPAIIETAMOJIOBOI'O TENMATHTY TA CTPENTO30TOLIMHOBOTO
JIABETY B IIIYPIB
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V po6oTi OIiHEHO BIUIMB €KCTPAKTy TPaBH YOpHOOpHBLIB posnorux (Tagetes patula L) Ha TicTONOTIYHI 3MIHU 32 YMOB €TaHOJ-Tapa-
LETAMOJIOBOTO TEMATHTy Ta CTPENTO30TOLMHOBOTO Aiadery. JlocmimkyBaHuil cyxuil eKCTpakT TpaBu 4opHOOpuBIiB posnorux (ETUP) Ta
pedepenc-npenapar CumiMapiH BBOAMIN B 1031 25 MI/KT Y JTiKyBaJbHO-TIPOQiNakTHIHOMY pexuMi. Beranosneno, mo ETYP uuHKUTE HOMIT-
Hy 3aXHCHY JIif0 32 YMOB €TaHOJ-[apalleTAMOIIOBOTO IeNaTUTy, 3MEHILY€E CTYIiHb [iAPONHYHOI 1 )KUPOBOT AKCTPOdii renaronuTis, posnamu
BHYTPIIIHBO0i TeMOMHAMIKH, 3aMajbHy PEaKiito; CpHse HopMalli3alii cTpyKTypH i MopdonorivHiit minicHocTi kimitiH. Ha Mozemi ctpernTo-
3otormHoBoro aiabery ETUP 3meHInye necTpyKTUBHO-AUCTPOGIIHO 3MiHEHI KIITHHH HiALTYHKOBOI 321031 TIPOSIBISE MPOTH3AMAJIbHY Ail0,
10670 ETYP unHNUTH BUpa3Hy OpPraHONPOTEKTOPHY JIif0 Ha MEYiHKY 32 YMOB €TaHOJI-[apalleTaMONIOBOTO TeIaTHTY Ta Ha IIiIIIUTYHKOBY 3aJ103y
32 YMOB CTPENTO30TOLIMHOBOTO Jia0eTy.

Kurouogi ciioBa: excrpakr TpaBu Tagetes patula L, eTaHON-NapalieTaMONIOBHil TeMaTHT, CTPENTO30TOLMHOBHH Aia0erT, IypH, TicToNoriy-
HI JIOCIIIDKEHHS.
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Introduction

The use of any medicinal product (MP) may be associated
with the risk of developing adverse drug reactions (ADR),
including those critical to a patient's health. Approximately
4% of hospitalizations result from the negative effects of
MPs [1]. According to the generally accepted definition,
any effect of an MP in therapeutic doses that does not
correspond to the intended therapeutic purpose is considered
an ADR. That is, any undesirable or unexpected reaction to
an MP that usually requires modification/discontinuation of
pharmacotherapy and/or additional treatment, any effect of
a drug at therapeutic doses that does not meet the goals of
treatment is deemed an ADR.

Based on the nature of development, ADRs are
classified as pharmacodynamic, toxic, allergic, non-IgE
mediated hypersensitivity, idiosyncratic, secondary (e.g.,
superinfection), withdrawal syndrome, or drug interaction-
induced [2, 3].

Based on mechanism of onset, ADRs may be predictable
(pharmacodynamic, non-IgE mediated hypersensitivity,
toxic, secondary, withdrawal, interaction-related) or
unpredictable (allergic, idiosyncratic).

Therapeutic strategies for ADR prevention should
primarily target predictable moderate-severity reactions.
These ADRs are most often associated with the negative
effects of MPs on the liver, kidneys, and pancreas [4-7].

According to Stine J.G. et al., 2017, drug-induced liver
injury manifests in various forms of acute and chronic liver
disease, characterized by cytolysis syndrome, disturbances
in the cytochrome P450 enzyme system, excessive
activation of lipid peroxidation (LPO), and hepatocyte
destruction [8]. One of the mechanisms of drug-induced
liver injury, as reported by Saran C. et al, 2023, involves
disruption of bile acid exchange and impairment of hepatic
bile acid transporters, which may lead to toxic accumulation
of bile acids in hepatocytes and increase susceptibility to
MP-induced liver injury [9].

Liver dysfunction manifested by activated lipid peroxidation,
impaired pigment metabolism, reduced protein synthesis,
and hepatocyte cytolysis is also supported by the findings of
Koshurba I. et al., 2022, obtained in rats with D-galactosamine-
induced hepatitis — a model that is morphologically and
functionally similar to viral hepatitis in humans [10].

Regarding drug-induced pancreatic injury, more
than 100 MPs are currently known to induce diabetes
mellitus (DM) [11]. According to Sosnowski K. et al.,
2022, the destructive impact of MPs on the pancreas
represents a heterogeneous group of adverse effects,
which, as a result of uncontrolled LPO activation, cause
damage to pancreatic cells, leading to intrapancreatic
activation of pancreatic enzymes, resulting in drug-
induced acute pancreatitis and, in some cases, DM.
The diabetogenic effect of MPs, understood as
impaired insulin secretion, may arise from direct B-cell
destruction, systemic toxicity affecting pancreatic
islets and glucose transporters on the cell membrane,
induction of a Thl-type autoimmune response,
disruption of voltage-gated calcium channels in B-cells,
and endoplasmic reticulum stress [12].

Drug-induced damage to the liver and pancreas is
marked by pronounced oxidative stress, leading to structural
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membrane disruption in hepatocytes and pancreatic acinar
cells. Current therapeutic approaches are primarily aimed
at reducing clinical symptoms, and the MPs used in such
cases do not possess organoprotective properties. There are
data on the use of hepatoprotectors based on medicinal plant
raw materials, such as milk thistle, to reduce the negative
effects of xenobiotics on various organs, especially the
liver [13—15].

A promising candidate for reducing the toxic effects of
certain MPs on the liver and pancreas is medicinal plant
raw material containing various groups of biologically
active compounds (BACs), which exert antioxidant and
cytoprotective activity and are effective when used in a
therapeutic-preventive regimen.

Researchers at Ternopil State Medical University under
the leadership of Prof. Marchyshyn S. M. have developed
a new dry extract of Tagetes patula L. herb (hereinafter
EHTP), proposed for investigation as a potential
organoprotective agent for therapy of drug-induced lesions,
including those of the liver and pancreas.

The aim of this study was to assess the effect of dry
extract of Tagetes patula L. herb on histological parameters
under conditions of ethanol-paracetamol-induced hepatitis
and streptozotocin-induced diabetes.

Materials and Methods

Experiments were carried out on male albino non-linear
rats weighing 180-220 g. The animals were kept under
standard vivarium conditions. The research was conducted
according to the National “General Ethical Principles
of Animal Experimentation” (Ukraine, 2001), adopted
by the V National Congress on Bioethics (Kyiv, 2013),
in compliance with the “European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes” (Strasbourg, 1986) and the
methodological guidelines of the State Pharmacological
Center of the Ministry of Health of Ukraine, "Preclinical
Drug Research" (2001). Ethics approval for the study was
obtained from the Bioethics Committee of the National
Pirogov Memorial Medical University (Vinnytsia)
(Protocol No. 11 dated November 18, 2024).

Ethanol-paracetamol hepatitis was induced using
a standard method: animals received daily intragastric
administration of paracetamol suspension in water at a dose
of 500 mg/kg and 1 ml of 40% ethanol (to potentiate the
paracetamol effect) for 2 weeks.

According to the research design, animals were divided
into groups of 8:

» Group 1: Intact control (received solvents);

* Group 2: Pathology control (no pharmacological
correction);

* Groups 3 and 4: received intragastric administration
of EHTP at 25 mg/kg (dose established as effective in
previous studies [16]) or the comparator drug Silymarin
at 25 mg/kg [17] (Darsil tablets, “Pharmaceutical Firm
Darnitsa”, Ukraine). Dose recalculation from average
human therapeutic dose was made considering species
sensitivity coefficient [17; 18]. The EHTP and the refer-
ence drug Silymarin were ground in a mortar, added with
distilled water g.s. to form a suspension, and administered
intragastrically.
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EHTP and Silymarin were administered 7 days
prior to pathology modelling and for 2 weeks during the
experimental model induction. For histological analysis,
rats were euthanized on the second day after the last
paracetamol and ethanol administration.

Streptozotocin (STZ)-induced diabetes was modelled
via a single intraperitoneal injection of STZ (Sigma, USA)
at 55 mg/kg in 5% citrate buffer, pH 4.5, after 14 days of
feeding on a high-calorie diet (protein —20.0%, fat— 60.0%,
carbohydrates — 20.0% of total caloric intake) [18]. After
STZ injection and until sacrifice, the animals continued
receiving the high-calorie diet for 14 more days. DM
development was assessed 2 weeks after administration of
the diabetogenic agent (STZ).

Groups (n = 8 each):

Group 1: Intact control (received solvents);

Group 2: Pathology control (high-calorie diet for
28 days + STZ on day 14);

Groups 3 and 4: on top of the modelled pathology,
animals received EHTP or Silymarin at 25 mg/kg in a
therapeutic-preventive regimen — for 2 weeks before and
2 weeks after STZ injection.

The selection of doses for the investigated drugs was
based on data from previous studies and the results of recal-
culating the human dose according to the species sensitiv-
ity coefficient.

Organ samples (liver in the first experiment and
pancreas in the second) were fixed in 10% formalin,
dehydrated in ascending grades of alcohol, embedded in
paraffin. Sections 6—7 um thick were obtained using a
sliding microtome, mounted on glass slides, stained with
hematoxylin and eosin. Additionally, liver samples fixed
in formalin were frozen and sectioned to identify general
lipids using Sudan IV staining. Slides were examined
under a Granum light microscope and photographed with a
Granum DCM 310 digital camera. Images were processed
using Toup View software.

Research results and their discussion
According to the results of light microscopy, the liver
of intact rats exhibited the typical structure characteristic
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of this animal species. Connective tissue septa between
lobules were not prominent. The boundaries of the lobules
were defined by triads — portal tracts (areas containing
branches of the hepatic artery, portal vein, and bile duct).
Hepatocyte cords (hepatic plates) within the lobules
showed a clear radial orientation. Hepatocyte nuclei were
normochromatic, centrally located, and contained one
to two nucleoli. Kupffer cells showed no abnormalities

(Fig. 1).

Fig. 1. Liver specimen of an intact rat. Normal
condition of hepatocytes, triad area. Hematoxylin-
eosin x250

In the liver of rats from the control pathology group
with ethanol-paracetamol-induced hepatitis, foci of
vacuolar degeneration of hepatocytes were observed, along
with necrotic changes in individual cells showing signs of
karyopyknosis and plasmopyknosis. In areas of the most
pronounced degeneration, disruption of the radial cord
architecture was noted; hemocapillaries were compressed,
and their lumens were not visible. A significant portion
of hepatocytes were hypertrophied. The cytoplasm of the
cells was filled with vacuoles of various sizes with irregular
contours (hydropic degeneration), as well as medium- to
small-sized, sharply demarcated, rounded inclusions
(Fig. 24), which showed a strong positive reaction for lipid
(Fig. 2B).

The administration of EHTP at a dose of 25 mg/kg in
a prophylactic and therapeutic regimen improved hepatic

Fig. 2. Liver specimen of a rat with ethanol-paracetamol-induced hepatitis: A — a parenchymal area containing
cells whose cytoplasm is filled with both irregularly contoured vacuoles and sharply demarcated rounded
inclusions; disruption of the cord architecture is noted. Hematoxylin-eosin x400; B — Medium- to small-droplet
fatty degeneration of hepatocytes. Sudan IV-hematoxylin x250
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parenchymal morphology in rats with ethanol-paracetamol-
induced hepatitis. In the majority of lobular zones, the typical
architecture was preserved; hemocapillary disturbances
were markedly reduced, and signs of inflammation were
either absent or residual in nature (Fig. 3).

The organoprotective effect of EHTP on the liver was
also confirmed by a marked reduction in fatty degeneration,
which was of a small-focal nature, the absence of hepatocyte
hypertrophy, and minimal pathological changes in liver
cells (Fig. 4).

The comparator drug, Silymarin, under conditions of
ethanol-paracetamol-induced hepatitis, was significantly
inferior to EHTP. The same administration regimen and
dosage of the reference drug Silymarin had virtually no effect
on the condition of the hepatic parenchyma in rats compared
to the control pathology group. This applies to the severity of
fatty degeneration (Fig. 54), and also to disturbances in local
hemodynamics, inflammatory response, and manifestations
of intrahepatic cholestasis (Fig. 5B).

Regarding the organoprotective effect on the pancreas,
the results of the histological examination are presented
in Fig. 6. In intact rats, the exocrine portion of the gland
consisted of lobules separated by narrow connective tissue

(25 mg/kg) under conditions of ethanol-paracetamol-
induced hepatitis. Normalization of the cord
architecture, absence of inflammatory response.
Hematoxylin-eosin %200

septa. The parenchyma of the lobules was composed of
terminal secretory units (acini) with a very high packing
density. The lumens of the acini were very small.

The islets were clearly demarcated from the surrounding
exocrine parenchyma and consisted of clusters of light
polygonal cells arranged in cords (see Fig. 6). This zonal
distribution of alpha and beta cells is typical for this animal
species and corresponds to the “mantle” type of islet
structure.

Under conditions of streptozotocin-induced diabetes
mellitus in rats of the control pathology group, significant
changes were observed in the incretory apparatus. In some
islets, a decreased number of beta cells was noted, and
the islets themselves acquired ribbon-like and star-shaped
forms. Numerous islets of different classes with more typical
morphology showed signs of dystrophy (vacuolization)
and necrobiotic changes in beta cells, resulting in visibly
depleted areas in some cases (up to near-complete loss of
cells). At the periphery of certain islets, focal proliferation
of alpha cells and lymphohistiocytic infiltration was
observed. Excretory ducts of all calibers were somewhat
dilated, and clear proliferation of the ductal epithelium was
seen (Fig. 7).

Fig. 4. Liver specimen of a rat that received EHTP
(25 mg/kg) under conditions of ethanol-paracetamol-
induced hepatitis. Marked reduction
of hepatocyte fatty degeneration.

Sudan IV-hematoxylin x250

Fig. 5. Liver specimen of a rat that received Silymarin (25 mg/kg) under conditions of ethanol-paracetamol-
induced hepatitis: A — Pronounced fatty degeneration. Sudan IV-hematoxylin x250; B — Uneven dilation of
sinusoidal hemocapillaries, inflammatory response in the portal tract area, ductular proliferation.
Hematoxylin-eosin X200
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Fig. 6. Pancreas of an intact rat. Pancreatic islets of various classes; the condition of acinar pancreatocytes
and insulin-producing cells is unaltered. Hematoxylin-eosin x100

Fig. 7. Pancreas of a rat with streptozotocin-induced diabetes mellitus:
A — Necrobiotic changes in a portion of beta cells with depletion of the pancreatic islet; B — Lymphohistiocytic
peri-islet infiltration. Hematoxylin-eosin %250

Fig. 8. Pancreas of a rat with streptozotocin-induced diabetes mellitus + EHTP administration (25 mg/kg):
A —Increase in visually undamaged pancreatic islets (Hematoxylin-eosin x100); B — Islet with dystrophic insulin-
producing cells without proliferation of alpha and histiocytic cells at the periphery (Hematoxylin-eosin x400)

The organoprotective effect of EHTP under conditions
of drug-induced damage to the pancreas is presented in
Fig. 8. Administration of EHTP had a significant positive
effect on the condition of the incretory apparatus compared
to diabetic control rats, as more pancreatic islets were
recorded in the specimens. Insulin-producing cells in many
islets did not display dystrophic or destructive changes.

The reduction in islets with depletion of central zones,
the improvement in the uniform distribution of cells, and
the proliferation of lymphohistiocytic and alpha cells at
the periphery (Fig. 8) indicate the protective influence of
EHTP on the pancreas. No pancreatic islets showed clearly
distorted, atypical shapes or signs of insulitis (inflammation
of islets).
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The administration of the reference drug Silymarin at a
dose of 25 mg/kg in streptozotocin-induced diabetes had a
significantly lesser organoprotective effect on the state of
the pancreatic islets. Islets with focal proliferation of alpha

cells and lymphocytes in peripheral zones, along with
changes in typical shape, were observed. Signs of insulitis
and an inflammatory response in the interacinar stroma
were also present (Fig. 9).

Fig. 9. Pancreas of a rat with streptozotocin-induced diabetes mellitus + Silymarin administration at a dose
of 25 mg/kg: A — Change in the typical shape of the pancreatic islet; B — Vacuolization and destruction of beta
cells; C — Proliferation of lymphocytic cells at the periphery of the islet, interacinar inflammatory response.
Hematoxylin-eosin x200 (4, B); Hematoxylin-eosin x100 (C)

Overall, the results indicate that the prophylactic-
therapeutic administration of marigold extract has a
noticeable protective effect under conditions of ethanol-
paracetamol-induced liver damage, which manifests as a
pronounced reduction in the degree of hydropic and fatty
degeneration of hepatocytes, disturbances in internal
hemodynamics, inflammatory reactions, and normalization
of the structure and morphological integrity of liver cells.

In the context of drug-induced pancreatic damage, the
marigold herb extract at the investigated dose prevents the
development of structural changes in the islet apparatus
of rats, enhancing the resistance of insulin-producing
cells to the damaging effects of the diabetogenic agent,
streptozotocin. Morphologically, this manifests as a
reduction in destructively dystrophic changes and an
increase in functionally intact insulin-producing cells.

The organoprotective effect of EHTP is likely due
to the additive synergy of the main biologically active
substances of the extract: hydroxycinnamic acids (5.07%),

flavonoids (7.45%), and tannins (8.68%), which, according
to many international studies, exhibit powerful antioxidant,
cytoprotective, and consequently organoprotective effects
[19; 20].

Conclusions

Under conditions of drug-induced liver damage (ethanol-
paracetamol-induced hepatitis) and pancreatic damage
(streptozotocin-induced diabetes), the administration of dry
marigold herb extract in a therapeutic-prophylactic regimen
at a dose of 25 mg/kg exerts a pronounced organoprotective
effect, confirmed by the normalization of the morphological
parameters of hepatocytes and pancreatocytes. The Tagetes
patula L herb extract outperforms the reference drug
Silymarin based on the investigated parameters.

Prospects for further research. The Tagetes patula L
extract is a promising agent for further preclinical studies
aimed at creating an effective phytomedicine for the
prevention and treatment of liver and pancreatic injuries.
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®APMAKOJIOTTYHA AKTUBHICTD 2-(IIETUJIAMIHO)
ETHNJ-4-[(11-OKCOIHAEHO[2,1-B]XIHOKCAJITH-6-KAPBOHIJT)AMIHO]
BEH30ATY 3A TPAHCJIEPMAJBLHOI'O 3ACTOCYBAHHS
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DAPMAKOJIOTTYHA AKTHUBHICTb 2-(AIETUJIAMIHO)ETNJI-4-[(11-OKCOIHAEHO|2,1-B]XIHOKCAJIIH-
6-KAPBOHIT)AMIHO]BEH30ATY 3A TPAHCAEPMAJIBHOTI'O 3ACTOCYBAHHS

T Ooecvrutl nayionanshuti meouunutl ynieepcumem, QOdeca, Yipaina

2 Ooecvkuil nayionanonuil yrnisepcumem imeni I I. Meunuxosa, Odeca, Ykpaina

VY poGoTi mpeACTaBIEHO pE3YIbTaTH IOCHIKCHHS aHAITETHYHOI Ta AHTUEKCYIATHBHOI AaKTHBHOCTI 2-(IieTHiIaMiHO)eTHi-4-
[(11-okcoinneHo[2,1-b]xiHoKcaniH-6-kapOOHIT)aMiHO|0€H30aTy Ha MOZENSAX TEPMIUHOTO, XiMIYHOTO OONII0 W EeKCyHaTHBHOTO 3alalieHHS.
Jocnimpkeno Masi 3 pi3HUMH KOHLEHTpauisiMu aitodoi pedoBuHH (1%, 3% 1 5%). HaiiOinbl BupakeHy aHaNreTHyHy Ailo rokasaina 5%-Ba
Mas3b, SIKa CIpHsIa 3HIKEHHIO 001160801 peaxmii Ha 63,8% (y Tecti «[apsaa Boga») i Ha 66,5% (y Tecti AITLL) mOpiBHSAHO 3 KOHTPOIBEHOIO
Ipynoro. AHTHEKCYAaTUBHUH edekT i3 3acTocyBaHHAM 5%-1 Ma3i OyB c1abKko BUpaXKEHNM Yy BHIIA/IKy 3MMO3aHOBOTO 3aIaICHHS Ta HE TIPOsiB-
JISIBCSL 32 HAsIBHOCTI TPUIICHHOBOTO 3amalieHHsl. Pe3ynbTath 1OCIiIkeHb T0Ka3alH, 0 OTPUMaHa CIIOJTyKa € MEPCIeKTUBHOIO JUIsl CTBOPEHHS
MICIIEBOTO aHAJITETHKA 3 KOMOIHOBAaHUM MEXaHI3MOM Iii.

KuodoBi cioBa: aHanreTnyHa aKTHBHICTh, aHTHEKCYHATHBHA aKTHBHICTB, 1HICHOXIHAKCONIHOBI MOXiAHI, 2-(xieTHiamiHO)eTHI-4-
[(11-okcoinneno[2,1-b]xiHokcanin-6-kapOoHiI)aMiHO |6eH30aT.
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PHARMACOLOGICAL ACTIVITY OF 2-(DIETHYLAMINO)ETHYL-4-[(11-OXOINDENE[2,1-B]
QUINOXALINE-6-CARBONYL)AMINO]BENZOATE DURING TRANSDERMAL APPLICATION

" Odesa National Medical University, Odesa, Ukraine,

?Odesa I. I. Mechnikov National University, Odesa, Ukraine

In medical practice, pain syndrome and inflammation are common clinical manifestations that significantly reduce the quality of life of
patients. A promising direction of modern pharmacotherapy is the development and search for local dosage forms with analgesic and anti-
inflammatory effects.

The aim of this work was to study the analgesic and anti-inflammatory activity of a new compound — 2-(diethylamino)ethyl-4-
[(11-oxoindeno[2,1-b]quinoxaline-6-carbonyl)amino]benzoate in the composition of ointments of different concentrations.

The study was conducted on 50 rats and 60 mice, in accordance with the requirements of GLP and ethical standards. The study of analgesic
activity was carried out on models of thermal (“hot water””) and chemical (allyl isothiocyanate test) pain. The assessment of anti-inflammatory
activity was carried out on models of exudative inflammation induced by trypsin and zymosan.

Research results. According to the results of the study, in the “hot water” test, 5% ointment based on 2-(diethylamino)ethyl-4-
[(11-oxoindeno[2,1-b]quinoxaline-6-carbonyl)amino]benzoate provided a significant reduction in pain sensitivity by 63.8%, and in the allyl
isothiocyanate test — 88 to 66.5% compared to the control group, which indicates a pronounced analgesic activity of the studied compound.
In the model of inflammation induced by zymosan, a moderate anti-exudative effect was established, which was manifested by a decrease in
the inflammatory reaction by 27.4%, while in the trypsin model no significant effect was recorded.

Thus, it was established that the studied compound is characterized by pronounced local analgesic activity and limited anti-inflammatory
properties, which depend on the type of model. The obtained results indicate the feasibility of further preclinical studies of the drug as a
potential local analgesic with a combined mechanism of action.

Keywords: analgesic activity, antiexudative activity, indenoquinoxoline derivatives, 2-(diethylamino)ethyl-4-[(11-oxoindeno[2,1-b]
quinoxaline-6-carbonyl)amino]benzoate.

© JI. B. Ebepre, K. [1. Ca3oHOB Ta iH., 2025

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH31T -'

90 ISSN 2226-2008 OJIECLKUI MEJUUHUI )KYPHAJI Ne 5 (196) 2025



Beryn

Y MenuuHId TPakTUIl CHHAPOM OOJI0 Ta 3amajbHi
TIPOIIECH € TOIMMPEHUMH KITIHIYHUMHU TPOSIBAMH, 11O PO3-
DISJAI0ThCS SIK KOMIUIEKCHI TaToyoriuHi craHu. BoHu
BKJIFOYAIOTh JIOKAJIbHY BiJIMOBI/Ib HA YIIKOIDKEHHS, HEUPO-
¢iziooriyHy nepenady Ta CyNpOBOIDKYIOTHCSI BEreTaTHB-
HUMH ¥ TIOBEIIHKOBHMH PEaKIliIMU OpraHi3My.

AKXTyaJIbHICTh TIPOOJIEMH 3yMOBJIEHA THM, II0 0O0JIBHO-
BUH CHHIPOM 1 3amajeHHs ICTOTHO 3HIDKYIOTH SIKICTb
JKUTTS TIAMI€HTIB, MOTIPIIYIOTH TICHXOSMOIIMHUN CTaH,
YCKIIATHIOIOTh TIepedir OCHOBHOTO 3aXBOPIOBaHHS, 3HHU-
KYIOTh €(PEKTHBHICTH JIIKyBaHHS W yIIOBUTHHIOIOTH TIPOIIEC
BimHOBICHHS [1-3].

OpHUM i3 MEepCIIeKTUBHUX HANpPsAMIB CydacHOi (apma-
KoTepamii € 3aCTOCYBaHHS TPaHCIECPMAIBHUX JIIKaPCHKHIX
(dbopM /17151 3MEHIIeHHsT O0JILOBOTO CHHIIPOMY Ta Mpodiiak-
THKH 3aMajibHOro npouecy. OCHOBHHMH NepeBaraMu TakKux
3ac00iB € JIOKali30BaHa [is, MiHIMi3aIlis CHCTEMHOIO
BIUIMBY Ta 3HWKEHHS PU3UKY PO3BHUTKY ITOOIYHUX e(eKTiB,
XapaKTepHHX JUIS NIEPOPaIbHUX 1 MapeHTepaNIbHIX TIpera-
pariB. PiBHOMipHE HaJIXO/KEHHsI aKTHMBHOI PEUYOBHHH 10
30HH YpaXXeHHs 3a0e3mneuye cTabiIbHIHN 3HEeO0MOBATBHAN
e(eKT y pa3i MiCIIEBOTO 3aCTOCYBaHHS.

BonmHowyac oOMexeHa KimbKicTh e(peKTHBHHX 3aco0iB
MICIIEBOi i 3yMOBIIO€ TIOTPedy B MONIYKY HOBUX aKTHB-
HUX pEYOBHUH. [IepCIEKTUBHUM € CHHTE3 HOBUX XIMIYHHX
CTIOJYK 13 BUPA)KEHOI0 aHAJITCTUYHOIO Ta IIPOTHU3ANAIbHO0
AKTHBHICTIO, SIKi MOXKYTh OyTH MOIIOHI 3a CTPYKTYPOIO 10
BijioMux (hapMakoJIOTi4HUX areHTiB abo MaTt¥ HOBI Mexa-
HI3MH i, 110 JacCTh MOXJIMBICTh JOCSITH C(PEKTHBHOI
Tepartii 3 MiHIMaJIbHUM PH3HKOM MTOOIYHHUX e(DEKTIB.

[HIEHOXIHAKCOMIHOBI ~TOXIJHI € TEePCICKTUBHUMHU
CHHTETUYHUMH  OI1OJIOTIYHO-aKTUBHHMH  PEYOBHHAMH,
0 MAalOTh IIMPOKWH criekTp ¢izionorignoi nii [4; 5],
IIpoTe iX aHAIBIeTHYHA aKTUBHICTh NMPAKTUYHO HE JOCIIi-
mxena.  2-(Jiernnamino)etmn-4-[(11-okcoinaeno[2,1-b]
XIHOKCaTiH-6-KapOOH1T)aMiHO |0eH30aT — HOBUH amin iHe-
HOXIHOKCA-JIHOBOTO PsiAy, SIKMi OyB CHHTE30BaHUH B3ae-
MOJIi€10 1HIEHOX1HAKCOIH-6-KapOOHOBOI KUCIOTH 3 HOBO-
kaiaom [6] (puc. 1).

HasiBHiCTh y HOTrO CTPYKTYypi OAHOYACHO IEKIUIBKOX
aHecTe310()OPMHUX TpyNn 5K B 1HJACHOXIHOKCAIIHOBOMY
¢parmenTi (amizHa Tpyma), Tak i B HOBOKaiHI (ecTepHa
rpyna) MOXYTb NPHBECTH A0 CTIMKOrO aHaJIreTUYHOTOo
edexry 1iei cionyku [7; 8].

Tomy wmeroro poGoru Oyno mociimkeHHS dap-
MaKOJIOTTYHOT aKTHBHOCTI 2-(ieTHIIaMiHO )e THII-4-
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[(11-okcoinmeno[2,1-b]xiHOKCcaTiH-6-KapOOHII)aMiHO]
OcH30aTy Ha PI3HUX MOJEIISIX OOJIO Ta 3amajCHHS.

Marepiajiu Ta MeTOIH AOCTiIZKEHHS

Hocnimkenas npoomwid Ha 50 HENiHIHHUX OLIHX
mypax macoto 180-200 r Tta 60 OinmuMx MuIIaX Macoro
18-22 1, BUpOIIEHNX y PO3ILTIAHKKY BiBapito OmechKoro
HAITIOHAIBHOTO MEAWYHOTO YHIBEPCHUTETy Ha CTaHOapT-
HOMY pAIliOHi 3TiHO i3 CaHITapHO-TITiEHIYHIMH HOPMaMHU
ta Bumoramu GLP [9; 10].

Jlnst mocmimkeHHs aHAITeTUYHOI aKTUBHOCTI 2-(mie-
TrnaMino)etmi-4-[(11-okcoinmeno[2,1-b]xiHokcamiH-
6-xapOoHiT)aMiHO |OeH30aTy Oy/IM BUTOTOBIICHHI Ma3i pi3-
Hux koHieHtpaiii (1%, 3%, 5%) mis TpaHcaepMaIbHOTO
HaHeceHHs B 1031 50 Mr/cM? Ha MOBEPXHi KiHI[IBOK TBa-
puH. Sk Ma3eBy OCHOBY BUKOPHUCTOBYBAJIM MOJiETHIICHIJII-
koib-1500, momieTunenokcun-400, 1,2-TpoOMiICHIIIKONE
y cIiBBimHOMICHHI 4:2:3 BIAMOBIIHO.

JIns  moCHiKeHHS aHANTeTUYHOI aKTHBHOCTI Oyio
BHOpaHO TecTH «[apsya Boma» Ta « ANTi30TioNiaHATHUID
(AITLL). [11].

Tecm «lapaua éoday. Ilig 4ac OUIHKK aHAITETHYHOI
aKTUBHOCTI Ma3eil OONbOBHI MOAPa3HUK CTBOPIOBAH
IUIAXOM 3aHypeHHs XBOCTa IIypa y BOLY 3 TeMIIepary-
poto 53 °C. ®ikcyBanu 4ac 10 peakiii BHCMHKYBaHHS
XBOCTa TBAPHMHOIO, SIKMU CIYT'YBaB JIATEHTHUM IEPiOJOM
6osboBOro BiAryky. Iloka3HMKOM HasiBHOCTI aHAJITeTHY-
HOTO e()eKTy BBO)KAJIM CTATUCTUYHO 3HAYYIIE TIOOBKEHHS
IILOT0 JIATEHTHOTO TNepiomy Iicis 3acTOCYBaHHSA Masi
[11-13].

Tecm AITI]. OuiHKa aHAJITETHYHOI AaKTUBHOCTI Masei
MPOBOAMIIACS TIISTXOM CyOIuTaHTapHOTO BBeMeHHS 20 MKIT
0,5%-ro pozunny AITLI, pozunHeHoro B 1,2-npOmiNeHIi-
kodi. ITicist 16’ exuii mororeHa TBapuHy IMOMIIIATHN Y TIPO-
30puil KOHTEeHHep nisi cnoctepexxkeHHs. [Iporsirom 5 xB
(bikcyBanu yac, yrpomoBK SKOro TBapHHa 00IH3yBaia ypa-
KeHy KiHLIBKy [14; 15]. Ma3i pi3HUX KOHLIEHTpaLliii HaHO-
CHJIM Ha WIKipy TBapuH 3a 15, 30 Ta 60 XB 10 Mo4aTKy Tec-
TyBaHHSI MofeNnel TepMidHoro Ta (abo) XiMi4HOro GOITIO.
JIyist OLiHKKM aHaJIreTHYHOI aKTUBHOCTI SK pedepeHTHHI
npenapar BUKOPHUCTOBYBaIH 2%-By Ma3b aHECTE3HHY.

AHTHEKCYTATHBHY aKTHBHICTB JIOCIIPKYBAHOI CIIOITYKH
OIIIHIOBATIM Ha CKCIIEPUMEHTAIBFHIX MOJCIAX 3aIlaJiCHHS,
IHAYKOBAaHOTO TPHUIICHHOM 1 3MMO3aHOM, BiAIMOBIIHO IO
3aralbHONPUUHATHX MeTonuk [15]. Ha ocHOBI BuMIpIO-
BaHHS 00’ €My ypa)KeHUX KiHIIIBOK TBApHUH PO3PaXOBYBAIN
npupict 06’emy (I10) Ta piBeHb aHTHEKCYIaTHBHOI aKTHB-

N(ED),
(CH:)s
0

I-CICOOC,H,, TEA, CHCI,, 0°C, 1 rom; Il — noBokain, 20°C, 1 ron

Puc. 1. Cxema cunresy 2-(nierusiamino)erusi-4-[(11-oxcoingeno[2,1-b]xinokcanin-6-kapoonin)amino]oeHnzoary
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HocTi (AA) y IOCHITHHX TpyIax HOPIBHSHO 3 KOHTPOJIb-
Hoto [13]. Sk mpemapar mopiBHSHHS 3aCTOCOBYBaU 5%-By
Ma3pb i0ympodeny (doarit® kpem, Bupobuuk — Dolorgiet
GmbH & Co. KG (Himeuuuna), cepist UA/4117/01/01).

VYei  ekcrneprMEHTH TNPOBOAWIMCS — BIANOBITHO 10
3arajJbHUX E€TUYHHX NPUHIUIIB EKCIIEpUMEHTIB Ha TBa-
pHHAX, PErIAMEHTOBAHUX IOJOKCHHIMH «EBPOMNEHCHKOT
KOHBEHIIi NP0 3aXHUCT XpeOSTHHX TBApHH, SIKI BUKOPHC-
TOBYIOTBCS ISl €KCIICPHMEHTAIBHUX Ta THIIHX HAyKOBHX
minein» Ta 3akonoM Ykpainu Ne 249 Big 01.03.2012 «Ilops-
JOK IIPOBEICHHS HAyKOBHMH YCTaHOBaMH IOCIINIB, eKc-
MMEPUMEHTIB Ha TBapuHax» (mpotokoa Ne 1 Bix 26 cepmHs
2024 p. 3aciganus komicii 3 6ioetrku OHY imewi 1. 1. Meu-
HHKOBa) [16].

OtpuMaHi AaHi CTaTUCTUYHO OOpoOJIeHi 3a jaoro-
mororo Microsoft Excel i makera nmporpam Statistica 6,0
(StatSoftInc., CIIIA). Busnadanu HOpPMaJIBHICTH PO3IIO-
nimy, BuKopucToBytoun Kpurepiii W Ilamipo — Vinka.
VY pa3i HOPMaJbHOTO PO3IOAITY BapiaHTIB BHKOPHCTOBY-
Bamu mucriepciiauii aHamizs ANOVA. Pesynsratn HaBe-
JIeHo y BUMIiAi M + m (cepenHe 3HaUSHHS + CTaHAApPTHA
moxu0Ka), MI0 BiAMIOBia€e 3aralbHONPHITHATAM BHMOTaM
CTAaTHCTUYHOTO TIPEACTaBICHHS JaHWX. BiaMiHHOCTI BBa-
JKaJIHCS CTaTUCTHYHO 3HATyIIMHE 3 p < 0,05.

PesyabraTn qociizkeHHs Ta iX 06roBopeHHst

Y Mexax eKCHEepHMEHTAIBHOTO JOCTIJDKEHHs OyIo
30IMCHEHO OLIHKY AaHAITeTHYHHMX BJIACTHBOCTEH cHO-
JIyKH 2-(niernnamino)etri-4-[(11-okcoinneno[2,1-b]
XiHOKcaiH-6-KapOoHLT)aMiHO|OeH30aTy, 3 BHKOPHUCTaH-
HsSM JIBOX THUIIB Mojelieil 0Ooirfo: TepMIi4HOI Ta XiMiYHOI.
MeTor0 BOTO €Tamy CTalo BHBYCHHS €()eKTUBHOCTI pi3-
HUX KOHIIEHTpAIiil JOCTIKYBaHOI CIIONYKH Y (opMi Masi
Ta BCTAHOBJICHHS 3aJI€KHOCTI MK TPHBAJIICTIO €KCIIO3HIII{
Ta BUPAKEHICTIO 3HEOOTIOBAIEHOTO €(EKTY.

Mozesb TepMIYHOTO HOAPA3HEHHS € OAHUM 13 KIIH0YO-
BUX EKCIIEPUMEHTAJIbHUX MIJXOIB, IO IIMPOKO 3aCTOCO-

JlareHTHHIT Tac, (C)
w

L5+

4]
0

Kontpoaes  Mazeea ocHOBA %o Mak

B |5 XBHIHH

B30 xBHI1HH

BYETBCSI JI1 BUBYCHHS TOTCHIIIHHOI aHAITETHYHOI aKTHB-
HOCTI (hapMaKOJIOTIYHHX 3aC00iB B yMOBax J1aO0OpaTOPHOTO
JIOCHI/DKEHHS. 30KpeMa, METOIMKa «rapsidoi BoIm» 0azy-
€TbCsl Ha (hiKcallil 3BOPOTHUX peakiiidi TBApUHHU Ha HOLHU-
LENTUBHUN CTHMYJ, IO BHHUKAa€ BHACIHIJOK aKTHBALil
LEHTPaJIbHOI HOUMIENTHBHOI CHCTEMH. Y Takili Mozeni
aHaNTe3is JOCATaeThesl LUIIXOM ralbMyBaHHS abo OJIOKY-
BaHHS Tepeadi O0JBOBOTO IMITYIIBCY Ha PiBHI IEHTPAIb-
HOi HEpPBOBOi CHCTEMH, IIO Ja€ 3MOTY OIIIHUTH €(EeKTHB-
HICTh JOCTIKYBaHUX PEIOBHH abo mpemaparis [17-18].

Pesynprat mocmimpkeHHS TOKa3aid, IO HE BCi Mpo-
TECTOBaHI KOHIIEHTpAIIil 3a0€3Meuy0Th CTATUCTUYHO 3HA-
Yyllle MPUTHIYeHHs 00JIbOBOT Uy TIIMBOCTI Y J1a00OpaTOPHUX
TBapWH. 3arajoM BHPaKEHICTh 3HEOOIIOBaJIBHOTO edekTy
JIOCHIJDKYBaHMX Masei 3aiexana SK Bl KOHLEHTpauil
AKTHBHOI PEYOBHMHHU, TaK 1 BiJ| 4yacy MomnepexHbol arutikarii
npenapary Ha HIKipHY ITOBEPXHIO 10 MOMEHTY MPOBEACHHS
Tecty. YuM 10OBIIOK0 Oylla €KCHO3HUIlisA Ma3i, THM BUIIUM
BUSIBJISIBCS PIBCHD 3HEOOJICHHS.

HaiiBumy edexTuBHICTh OKa3aaa Ma3b i3 KOHIICHTpa-
miero 5%, Ky HAHOCWIIM Ha KiHIIBKU TBapwH 3a 60 XB 10
MOYaTKy IOCTIKeHHS. Y I TPyl TBapHH CIOCTepira-
JIOCSl JIOCTOBIpHE 3HIDKEHHS 00JbOBO1 peakmii Ha 63,8%
MOPIBHSIHO 3 KOHTPOJIBHOIO Tpymoro (p < 0,05), mo ceia-
YUTh PO BUCOKHI piBeHb aHanresii (puc. 1).

Y rpymi, sika OTpuMyBaia arutikauito 3%-i masi, edext
OyB MEHII BUPQ)KEHUM — OOJNBbOBA YyTJIMBICTH 3MEHIIYBa-
nack Ha 42 %, MO TakoX OyJI0O CTAaTUCTUYHO 3HAYYIIHM,
aje HIK4nM 3a epekTuBHICTh 5%-1 Ma3i. HatoMicTs y TBa-
PHH, SKUM HaHOCWIH 1%-By Masb, JOCTOBIpHOTO 3He0O-
JOBANBHOTO e(eKTy 3adikcoBaHO He OYyII0. AHAIOTIYHHN
pe3ynerar crocrtepiraBcs i B Tpymi, € 3aCTOCOBYBAJH
Ma3eBy OCHOBY 0e3 aKTHBHOI PEYOBHHHU — BOHA HE IIPOSIB-
TSI KOIHUX aHAITETHYHHUX BIACTUBOCTEH Ta pe3ylbTaTH
30iranucs 3 MoKa3HMUKaMH KOHTPOJIBHOI TpymH (puc. 2).

TakuM 4MHOM, pe3yJIbTaTH MPOBEAEHOTO JOCIIHKEHHS
CBiYaTh IPO HASBHICTh AHAITETHMYHUX BIIACTUBOCTEH

3 % Mash 5 % Ma3h AHECTEINH

01 rommHa

Puc. 2. Ouinka 3He60,110Ba/IbHOTO edekTy Ma3eii pizHol KoHIeHTpAaIil 3 2-(mieTunamino)erun-4-[(11-
okcoinaeHno|2,1-b]xinokcaJin-6-kapooHin)amino]6en3oary B Tecti «'apsiua Boga»

[pumiTka: * — 3MiHH JOCTOBIpHI MOPIBHAHO 3 KOHTPOJIBHOIO Tpy1oro TBapuH (p < 0,05)
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y crionyku 2-(aietunamino)etuii-4-[(11-okcoingeno|[2,1-b]
X1HOKcaJIiH-6-KapOoH1T)aMiHO |OeH30aTYy. Haii6inbm
MTOMITHHUH 3HEOOMIOBaIbHINI eekT OyB 3adikcoBaHMi i3
3acTocyBaHHAM 5%-1 Ma3i, 110 BKa3y€ Ha MEPCIEKTUBHICTD
i€l KOHIIEHTPAIl A MOJAIBIINX 0 KIIHIYHUX JOCIHTi-
JDKCHb.

3 MeTO MONIMOJICHOTO BHUBYCHHS MCEXaHi3MiB
(hapMakoIoTigyHO1 i 2-(mieTmnamino)etnia-4-[(11-
okcoinmeno[2,1-b]xiHokcaniH-6-kapOoHiT)amMiHO|0eH30-
aTy IMPOBEICHO KOMILIEKCHE OCTiHKEHHS HOT0o aHATeTHY-
HOTO TIOTeHMiaty i3 3actocyBaHHAM TecTy AITL] — moneni,
10 IMITY€ XIMIYHO IHAyKOBaHMM Oi1b. JlocmimkeHHs Oymu
CIpSIMOBaHI Ha OI[IHKY aHTHMHOLMIENTHBHHUX BJIaCTHBOC-
Tel Ma3eil, 30KpemMa B KOHTEKCTi OJIOKyBaHHsI nepugepuy-
HUX CEHCOPHHX pelenTopis 0oito, 3 akiieHToM Ha TRPV1-
peLenTopH, YyT/IMUBI 0 TEPMIYHUX i XIMIYHUX HOIPAa3HUKIB
[19-20].

Pesyneratn eKCrieprMEHTIB BKa3ylOTh, IO AarlTiKaIlis
npenaparty 3a 60 xB 1o BBeeHHst AITL ciipusiia 3HauHOMY
3MCHIICHHIO aKTHBHOCTI BiCI[CpallbHUX HOIMUIIEHTOPIB.
e nposBnsiocs y 3HIKEHHI TPHBAJIOCTI OOIBOBOI peak-
1ii, 30KpeMa Jacy, IpOTATOM SKOTO MiATOCIiIHI TBAPHHU
JEMOHCTPYBaJIH MOBEIIHKOBI 03HaKK 000 (00MM3yBaHHS
3aaHIX KIHIIBOK). Llel edekT cmocrepirajud MPaKTHIHO
B YCIX €KCIIEPUMEHTAILHUX Tpylax, 32 BUHATKOM TIPYIIH,
ne 3actocoByBanacsi 1%-Ba Ma3p Ta Ma3eBa OCHOBa, SKa
HE BUSBHJIA CTATUCTUYHO 3HAYYIIOTO 3HEOOIIOBAIBEHOTO
edexty (puc. 3).

HaiiBummit  ctynine ananresii Oyno 3adikcoBaHO
B IpyIIi, JIe BUKOPHCTOBYBajacs Ma3b i3 BMICTOM aKTHBHOI
pedoBunn 5%. Ipwm armuikamii 3a ofxHy TOAWHY 10 CTHMY-
TAMIT XIMIYHAM areHTOM JIATCHTHHUH Jac peaxilii 3MeHIITy-
BaBCs 70 56,8 ¢, M0 CBIYUTH PO 3MEHIICHHS 0OJIHOBOTO
CHHIPOMY y TBapHH Ha 66,5% MOPIBHAHO 3 TTOKa3HUKaMH
KoHTpONbHOI rpynu. [lompu cyTTeBe 3HMKEHHS OOIBOBOI
YyTIUBOCTI, ePeKTUBHICTh 5%-1 Ma3i A€o mocrymnanacs
3a MOTY)KHICTIO MOPIBHUILHOMY IIpenapary — aHeCTe3HHY,

100
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KU JEMOHCTPYBaB OiblI BHPaKEHUI e(eKT 31 3HHU-
KCHHSAM JIaTeHTHOrO vacy 1o 44,3 ¢ (51,9% mnopiBHsIHO
3 koHTposem). OTxe, NOCHIIKyBaHa CIONyKa MPOSBIISE
MIOMIpHY, J10303aJI€)KHY aHTUHOLMIENTHBHY aKTUBHICTb 13
MaKCUMAaJIbHOIO €()EKTUBHICTIO B pa3i BUKOPUCTAHHS Ma3i
3 KOHIeHTparliew 5% (puc. 3).

Ha nactymHoMy ertami pobotu Oyiio IpoOBEICHO OLIIHKY
MPOTH3AMANBHOT ~ aKTUBHOCTI  2-(HieTHiIaMiHO)eTHiI-4-
[(11-oxcoinmeno[2,1-b]xiHOKCcanmiH-6-KapOOHIT)aMiHO]
OeH30aTy Ha MOJIEIISIX eKCYIaTUBHOIO 3aMalieHHs, 30KpemMa
3MMO3aHOBOTO Ta TPHUIICHHOBOTO. Y IOCIHiIKEHHA Oyio
BKJTIOUEHO JuIe 5%-By Ma3b, sSKa MPOIEMOHCTpyBajla Haii-
BUIILly aHAJITETUYHY aKTUBHICTb.

Ha w™momem 3amajieHHs, IHAYKOBAHOTO 3HMO3aHOM,
B YCIX JIOCII/DKYBaHUX TPyMax CHOCTEPIranocs MOCTyIIOBE
3MEHIIEHHs] 00’eMy 3amanbHOi iHQIIBTpalii MpPOTIromM
24-TOAMHHOTO TIEPIOAY CIIOCTEPEIKEHHS.

Armmikamis 5%-1 Masi, mo MicTuTh 2-(IieTHIAMIiHO)
etnin-4-[(11-okcoinneno[2,1-b]xiHokcamiH-6-KkapOOHILIT)
amMiHO|O0eH30aT, MpUBeNa 0 3HIKCHHS OCEpEe/Ky 3ara-
JeHHs y TBapuH Ha 27,4% MOpPIBHAHO 3 KOHTPOJIBHOIO
TPYIOI0 Ha 3aBEpIIAIEHOMY €Tali IOCTiIKEeHHS, TOOTO
Ha 24 rox. Lle cBiqIuTh MPO HASIBHICTH IOMIPHOi aHTHEKC-
YIATHBHOI aKTHBHOCTI JOCIIIHOTO Ipenapary. BomHouac
pedepentruit npenapar (Joarit® kpem) MpoAEeMOHCTPY-
BaB 3HAYHO BHUINY €()EeKTHBHICTb i3 JOCTOBIPHUM HpPUTHI-
YEeHHSIM 3amaibHOI peakiii Ha 58,9% (p < 0,05) (tabm. 1).

3 ommsgy Ha OTpUMaHi  pe3yiabTard  JOLiJIb-
HUM € TIOJaNbllle BHBYCHHS 2-(IiCTHIAMIHO)eTHI-4-
[(11-oxcoinmeno[2,1-b]xiHOKCaNMiH-6-KapOOHIT)aMiHO ]
OeH30aT 3 MiABUIICHUMHU KOHIIEHTPALIIMH aKTHBHOI pevo-
BUHH B Ma3i, 1110 TIOTEHIIIHHO MOXE MIOCHINTH aHTHEKCY/1a-
TUBHUH e(eKT i MOKpamIuTH MPOTHU3aNaIbHy aKTHBHICTH
npenapary.

Ha w™opmeni 3amanenHHs, iHIYKOBaHOTO TPHIICHHOM,
3acTocyBaHHsl 5%-i Ma3i Ha OCHOBI JOCIIKYBaHOI CIIO-
JYKH HE CYNPOBOMKYBAJIOCS KOIHUMH CTaTHCTHYHO 3HA-

[z

Mazesa
OCHOBA

Z
=
=
=
=1
=
T

1 % Mash

3 %% Mash 5 % Mask AHECTE3HH

B5 xpime O30 ¥pune @ 1 rognHEa

Puc. 3. Ouinka 3He60,110BaJILHOTO MOTeHUiany 2-(nieTuiamino)ernii-4-[(11-oxcoingeno|2,1-b]xinokcanin-6-
KapOoHiT)aMiHo]|OeH30aTy Ha MoAei XiMiuHoro 600, ingykosanoro AITIL

Ipumimka: * — 3MiHU JOCTOBIPHI MOPIBHSAHO 3 KOHTPOJIEHOIO Tpymoo TBapuH (p < 0,05).
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Tabmuus 1

AHTHEKCYIaTHBHA aKTHUBHicTh 2-(mieTunamino)etmi-4-[(11-okcoineno[2,1-b]xinokcain-6-kapoonin)amino]

66H303Ty HA MO/IeJTIi 3MMO03aHOBOI0 3anaJjleHHsI

Yac cnocrepe:xenns (rom)

N Tpym 1 | 6 12 24
Ilpupicm 06’°emy, y % 00 euxionux 3nauens
1 KonTpois 84,1+ 6,2 69,5+5,9 56,2 +5,3 43,1 +3,5
2 Massb 5% 83,8+7,5 68,1+7,3 55,7+6,8 31,6 £2,8
3 Jonrit kpem 748 £6,3 54,2+37 423+52 14,8+ 1,1*
Anmuexcyoamuena akmuenicmo 6 % 00 KORmMpoIO

Masb 5% — — — 274+3,5
Jonrit kpem 9,6 1,1 145+1,6 13,8+ 1,5 58,9 +4,7*

Ipumimka: * — CTaTUCTUYHO 3HAYYIIA PI3HUIL MOPIBHIHO 3 KOHTPOIBHOIO rpymoro (p < 0,05).

YYIIUMHA 3MiHaMH 00’ €My 3anaiibHOi iHQUIBTpAaIil y IypiB
MOPIiBHSHO 3 KOHTPOJBHOIO TPYIIOK0 HA )KOJAHOMY 3 €TaIliB
CIIOCTEPEKEHHSI.

OTtpumaHi pe3ynabraru cBigdars (Tabi. 2) mpo BiacyT-
HICTh aHTHEKCYNAaTHBHOI aKTHBHOCTI NOCIIJHOTO 3pa3ka
B YMOBAX IIi€i MO 3armaieHHs.

Tabnmi 2

AHTHeKCYIATHBHA aKTUBHIicTH 2-(TieTunamino)etuii-4-[(11-oxkcoinaeno|2,1-b]xinokcaain-6-kapGonina)amino]
GeH30aTy Ha MoJ1eJli TPUTICHHOBOTO 3anajeHHs

Yac cnocrepe:keHHs (rox)

e Tpymu 1 | 6 | 12 | 24
Ipupicm 06’emy, y % 00 6uxionux 3nauens
1 Kontposns 40,2 +3,7 36,5+3,3 31,8+3,3 23,8+2,5
2 [Masb 5% 40,9 + 4,2 38,4+2.6 32,7+£29 24.1+2,8
3 Jonrit kpem 39,7+3,4 26,1 £3,2 16,8 + 1,4* 5,7+0,4*

Anmuexcyoamuena akmu

eHicmb 6 % 00 KORmMpOIo

Mass 5% -

Joirit kpem —

29,3+3,7 46,8+ 54 72,6 +6,7*

Ipumimka: * — CTaTUCTUYHO 3HAYYIIA PI3HUIL MMOPIBHIHO 3 KOHTPOIBHOIO rpymoro (p < 0,05).

TakuM 4YHHOM, OTpUMAaHi pPE3yJIbTaTH OCIIIKCHb
JIEMOHCTPYIOTb, o 2-(miermnamino))etmwi-4-[(11-
oKcoiHAeHo[2, 1-b]xiHoKcaiH-6-kapOoHiT)aMiHO |0eH30aT
y cknani 5%-1 Ma3i XapaKTepu3y€eThCS BUPAKCHOIO aHAJITE-
THUYHOIO aKTHBHICTIO, SIKa MTPOSIBIISIETHCS Y 030~ Ta 4aco3a-
nexHil hopmi, 3 MaKCHMaTbHAM e(heKTOM IIPH aIuTiKaIlii 3a
60 xB o 60;p0OBOI cTUMYIALIT. BonHowac mpoTu3anansHi
BJIACTHBOCTI JIOCII/DKYBAaHOI CIONYKH Oy HE3HAauHHMH,
110 BKa3dye Ha oOMexeHy e(eKTUBHICTb ii Il o0 pery-
TSIl 3anmanbHOTO Mpolecy. 3 oIy Ha MEepeBa)KHO 3He-
GosmoBabHAHN MPOQLIE i IS CIOJIyKa CTAHOBUTH IHTEpEC
Ul TONAJIBIIMX AOKIIHIYHUX HOCHIJOKEHb SIK ITOTEHIIi-
HUH MICIICBHI aHANTETHK i3 KOMOIHOBaHUM LIEHTPATBHUM
1 mepruepuIHIM MEXaHI3MOM Jii.

BucnoBku
1. Bcranosneno, mo 5%-Ba Ma3p 3 2-(IieTHIIaMiHO)
etun-4-[(11-okcoinnmeno[2,1-b]xinokcania-6-kapOoHLT)
aMiHo|0eH30aTy MPOSBIISE BUPAXEHI aHANTETUYHI BIACTH-
BOCTI B pa3i TpaHCAePMAILHOTO HAHECCHHSI.

2. Tlokazano, mo 5%-Ba Ma3b 3 2-(IiCTHIAMIHO)
etmin-4-[(11-okcoinneno[2,1-b]xiHokcaniH-6-kapOoHiT)
aMiHO]|0eH30aTy 3MEHIIY€E Mepeaaqy OONBOBOTO IMITYIbCY
LEHTPAJIBHOI0 HOLUIENTHBHOIO CHCTEMOIO Ta YacTKOBO
Omokye mepudepuuHi HoOUMIEenTopH, 30kpema TRPVI-
pEenTopH, 0 MiATBEPHKEHO HAa MOACIIX TEPMIYHOTO Ta
XiMI9HOTO 0OOITIO.

3. OtpumaHi pe3yJbTaTH CBigYaTh MPO OIINTb-
HICTh MOJAJBIIMX JOCITIIKCHb 2-(IieTHIaMIHO)eTHI-4-
[(11-okcoinneno[2,1-b]xiHOKCaNIH-6-KapOOH1T)aMiHO|
OeH30aTy JUIsI BCTAHOBJIEHHSI TPUBAJOCTI Ta CTalib-
HOCT1 aHaJNTeTUYHOro e(eKTy i3 301IbIIEHHSIM KOHIEH-
Tpalii Ma3i Ta JOCIXKEHHS MEXaHi3MiB Jii Ha MOJICKY-
JSIPHOMY DiBHI.

4. BcraHoBIeHO, MO 5%-Ba Ma3b 3 TOCIIIKyBaHOIO
CIIOJTKOIO BHSIBIISIE TIOMIPHY @HTHEKCY/IaTUBHY aKTHBHICTb
Yy 3UMO3aH-IHIyKOBAHOMY 3allajieHHi, TOIi 5K y TPHIICH-
HOBI MOJIeNi MpoTU3anagbHa il He CIocTepiranacs, mo
CBITUUTH PO OOMEKEHUH BIUIMB CIIONYKH HA Pi3HI THIIH
3arnajieHHsI.
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Introduction. Rumex patientia L. X Rumex tianschanicus Losinsk. is a multifunctional plant valued for its use as forage, food, vegetable,
and medicinal resource. It provides a rich source of plant-derived nutrients, including high-quality protein, essential macro- and micronutrients,
vitamins, organic acids, lipids, amino acids, and carotenoids. Therefore, an in-depth phytochemical study of all organs of this plant is relevant.
The aim of our study was to conduct a comparative analysis of the content of fatty acids in the leaves, flowers, roots, and seeds of Rumex
patientia L. X Rumex tianschanicus Losinsk.

Materials and methods. The material for the research was the leaves, roots, seeds and flowers of Rumex patientia L. X Rumex
tianschanicus Losinsk. Identification and quantitative content of fatty acids in the studied medicinal plant raw materials was carried out by
gas chromatography / mass spectrometry (GC/ MS) of fatty acid methyl esters using the Agilent 6890N/59731nert gas chromatography-mass
spectrometry system (Agilent technologies, USA).

Results. Some 15 fatty acids have been identified in Rumex patientia L. X Rumex tianschanicus Losinsk. roots, leaves, flowers, and
seeds, and their quantitative content has been determined by gas chromatography. Accordingly, in all samples of Rumex patientia L. x Rumex
tianschanicus Losinsk., unsaturated fatty acids dominated. Oleic acid was the dominant unsaturated fatty acid in the flowers and seeds, while
a-linolenic acid was predominant in the roots. The highest content of oleic acid (7947.51 ug/g) was found in the seeds, while that of linoleic
acid (1507.01 pg/g) was found in the flowers.

Conclusion. The performed study on the fatty acid composition of Rumex patientia L. x Rumex tianschanicus Losinsk. did not reveal any
substantial differences in qualitative composition and quantitative content of fatty acids across different plant parts. The results have shown
that unsaturated fatty acids prevailed in the roots, leaves, flowers, and seeds.

Keywords: Rumex patientia L. x Rumex tianschanicus Losinsk., fatty acids, gas chromatography/mass spectrometry.
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Introduction

Preservation and enrichment of genetic resources in
useful plants, as well as increasing the biotic diversity of
cultural phytocenoses through introduction and selection,
are among the main tasks of botanical gardens. Compre-
hensive introduction and breeding studies should be con-
ducted primarily with species that are of high national and
economic value [1; 2]. These include species of the genus
Rumex L. [3].

Plants from the Rumex genus have traditionally been
used as astringents in the treatment of skin conditions. In
veterinary practice, aqueous extracts derived from the fruits
and roots of certain Rumex species have demonstrated anti-
inflammatory and wound-healing properties [4; 5]. The
rich diversity of biologically active compounds found in
various Rumex species and their therapeutic effects under-
score the importance of continued scientific investigation.
In many Rumex types, the polyphenolic profile predomi-
nantly includes anthraquinones, flavonoids and their glyco-
sidic forms, as well as tannins [6; 7].

Edible grass (Rumex patientia L. x Rumex tianschani-
cus Losinsk.) is a perennial plant developed in China
through conventional breeding methods. This newly intro-
duced type of sour grass, known as “edible grass”, was
obtained by hybridizing the Rumex K-1 cultivar with the
wild species Rumex patientia L. On October 13, 2021, it
was officially recognized as a novel food ingredient by the
National Health Commission of China [8].

Rumex patientia L. x Rumex tianschanicus Losinsk. is a
multifunctional plant valued as forage, food, vegetable, and
medicinal resource. Additionally, it serves as a significant
bioenergy crop, with its biomass utilized in the production
of bio-oil, bioethanol, biogas, and solid biofuels [9]. Edible
grass is known for its pleasant taste and suitability for
dietary use [10]. It provides a rich source of plant-derived
nutrients, including high-quality protein, essential macro-
and micronutrients, vitamins, organic acids, lipids, amino
acids, carotenoids, and fatty acids, along with a notable
energy value. Among its most beneficial components are
the elevated levels of ascorbic acid and carotene found in
the leaves.

Despite its potential, limited research has been
conducted on the biologically active compounds found in
Rumex patientia L. x Rumex tianschanicus Losinsk., and
its fatty acid profile has yet to be examined. As a result,
investigating the fatty acid composition of this edible grass
hybrid holds significant practical value.

The aim of the study. The study aimed to establish
qualitative composition and determine the quantitative
content of individual fatty acids in the edible grass using the
gas chromatography/mass spectrometry (GC/MS) method.

Materials and Methods

Plant materials. The study objects included flowers
and leaves of Rumex patientia L. X Rumex tianshanicus
Losinsk. collected at the beginning of flowering, roots har-
vested in autumn after withering of the aerial part, and seeds
obtained at full maturity. The plant material was collected
in 2023 at the research plots of the Cultural Flora Depart-
ment at the M. M. Hryshko National Botanical Garden of
the National Academy of Sciences of Ukraine (Kyiv). The
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plant materials were dried in a warm-air convection dryer
at a temperature of 40 °C and stored in paper bags in a dry
place [11].

Chemicals and standards. Fatty acids were identified
by the reference standard mixture FAME (Supelco, Belle
fonte, PA, USA). The internal standard nonadecanoic acid
(= 98% purity) used for metabolite quantification was pur-
chased from Sigma-Aldrich (St. Louis, MO).

GC/MS determination of fatty acids (Protocol No. 403
of January 16, 2024). GC/MS analysis of fatty acids was
performed using gas chromatograph Agilent 6§890N with
mass detector 5973 inert (Agilent Technologies, USA).
Samples were analyzed on a silica capillary column
HP-5MS (30 m x 0.25 mm x 0.25 mkm, Agilent Technolo-
gies, USA). The interface was operated at 250 and 380 °C
respectively. The initially set up oven temperature at 60 °C
for 4 min, then at the rate of 4 °C/min raised to 250 °C
and kept at this point for 6 min and maintained at a final
temperature for 7 min. The carrier gas was used helium at a
constant flow rate of 1.0 ml/min. The sample with a volume
of 1 pl was injected in a splitless mode using a 7683 series
Agilent Technologies injector. Detection was performed in
scan mode in the range (38—400 m/z).

Sample preparation with pre-column derivatization.
Samples of herbal raw materials were ground into a powder
by laboratory mill and about 0.5 g (accurately mass) were
selected and placed into a glass vial. Then 3.3 ml of reacting
mixture (methanol: toluene: sulfuric acid (44:20:2 v/v)) with
1.7 ml of internal standard solution (nonadecanoic acid in hep-
tane solution) was added. The obtained samples were stood at
80 °C for 2 hours, refrigerated and centrifuged for 10 minutes
at 5000 rpm. It was taken 0.5 ml of the upper heptane phase,
which contains methyl esters of fatty acids [12—14].

The compositions of the product obtained were iden-
tified by comparison of their mass-spectrums with data
obtained from the National Institute Standard and Technol-
ogy (NIST 2008) database. The quantitative content of fatty
acids was done using the internal standard of nonadecanoic
acid in heptane solution added to the sample.

Research results and their discussion

In the present study, 15 fatty acids were identified
and quantified, utilizing GC/MS analyses (Table 1). The
chromatographic fatty acid profiles of Rumex patientia L.
x Rumex tianschanicus Losinsk. raw materials are revealed
in Figures 1-4, respectively. The results of the qualitative
composition study and quantitative content determination
of fatty acids of the raw material are shown in Table 1.

The analysis demonstrated that unsaturated fatty acids
predominated across all samples of Rumex patientia L.
X Rumex tianschanicus Losinsk. Saturated fatty acids
accounted for approximately one-quarter of the total iden-
tified fatty acids in the leaves, while in the roots, seeds, and
flowers, their proportion reached approximately one-third.
The seeds showed the highest concentration of unsaturated
fatty acids among all the plant parts examined.

Palmitic acid was the predominant saturated fatty acid
identified across all Rumex patientia L. x Rumex tian-
schanicus Losinsk. samples, with concentrations ranging
from 1858.77 pg/g in the seeds to 970.08 pg/g in the roots
(Table 1).
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Fig. 1. Chromatographic profile of fatty acid methyl esters
in Rumex patientia L. X Rumex tianschanicus Losinsk. roots

TG W [Padarta s

12 ji55
1536
Frl-el
5804
36 154
| | |
19.26 :
4122 7410 " g0 | | 3043
%71 9 2 114850 14 300 1SH2E 147 | o
-F-F'ww—rl-\.-""r-!l e = T e o e
400 800 200 10,00 1200 1400 1600 100 2000 2200 2400 MO0 2400 MO0 3200 MO0 MO0

Fig. 2. Chromatographic profile of fatty acid methyl esters
in Rumex patientia L. X Rumex tianschanicus Losinsk. flowers
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Fig. 3. Chromatographic profile of fatty acid methyl esters
in Rumex patientia L. X Rumex tianschanicus Losinsk. leaves
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Fig. 4. Chromatographic profile of fatty acid methyl esters
in Rumex patientia L. x Rumex tianschanicus Losinsk. seeds
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The qualitative composition and quantitative content of fatty acids
of Rumex patientia L. x Rumex tianshanicus Losinsk. raw material

Table 1

Fatty acids content of Rumex patientia L. X Rumex
Fatty acid name Retention time tianshanicus Losinsk., pg/g

Flowers Leaves Roots Seed
Myristic acid 7.4 28.37 70.41 n/d 18.99
Pentadecanoic acid 9.8 n/d 11.95 n/d n/d
Palmitic acid 12.65 1119.10 1824.54 970.08 1858.77
Palmitoleic acid* 14.31 n/d 155.40 n/d n/d
Margaric acid 15.84 n/d n/d n/d 2442
Stearic acid 19.26 44.66 90.74 138.34 295.39
Oleic acid* 19.89 1321.46 509.37 260.92 7947.51
Linoleic acid* 21.53 1507.01 608.63 553.95 13.21
Nonadecanoic acid 22.82 Internal standart
a-Linolenic acid* 23.87 461.76 233.69 4291.10 363.01
Arachidic acid 26.42 n/d 36.16 114.91 62.34
11-Octadecenoic acid* 27.07 n/d n/d n/d 171.60
Behenic acid 32.04 50.99 112.23 59.81 61.61
Hexacosanoic acid 32.82 n/d n/d n/d 220.51
Tricosanoic acid 33.93 n/d n/d 6.73 n/d
Lignoceric acid 36.16 n/d 289.48 149.65 115.20

Note: * — unsaturated fatty acids.

The seeds contained the highest concentration of stea-
ric acid at 295.39 ng/g. In comparison, lower levels were
observed in the roots (138.34 ng/g), leaves (90.74 pg/g),
and flowers (44.66 pg/g). Additionally, the experiment
revealed that the leaves, roots, and seeds of Rumex patien-
tia L. x Rumex tianschanicus Losinsk. accumulated notable
amounts of lignoceric acid (Table 1).

In all examined organs of Rumex patientia L. X Rumex
tianschanicus Losinsk., consistently high levels of unsatu-
rated fatty acids were observed. Oleic acid was the domi-
nant unsaturated fatty acid in the flowers and seeds, while
a-linolenic acid was predominant in the roots. The seeds
exhibited the highest oleic acid concentration, reaching
7947.51 ng/g.

The highest concentration of linoleic acid was detected
in the flowers, amounting to 1507.01 pg/g. In comparison,
its levels in the leaves, roots, and seeds were 608.63 ug/g,
553.95 ug/g, and 13.21 pg/g, respectively (Table 1). Addi-
tionally, the analyzed samples of Rumex patientia L. x
Rumex tianschanicus Losinsk. contained minor amounts of
behenic, lignoceric, myristic, and arachidic acids.

Both linoleic and linolenic acids belong to the group of
essential fatty acids, which are key components of dietary
oils. The most significant among them are omega-3 and
omega-6 fatty acids. In human nutrition, the specific types
of fatty acids consumed are often more critical than the
total amount of oil intake [15; 16]. Moreover, the balance
between different fatty acids plays a vital role in both nutri-
tional quality and economic value. Omega-3 fatty acids,

in particular, are essential and polyunsaturated, meaning
they cannot be synthesized by the human body and must
be obtained from the diet. A proper ratio of omega-3 to
omega-6 is necessary for the body to metabolize them into
functional derivatives. Given their recognized health ben-
efits, omega-3 fatty acids are increasingly being included in
everyday diets [17—19].

The research findings indicate that Rumex patientia L.
x Rumex tianschanicus Losinsk. is a promising plant due to
the important role of fatty acids in various biological pro-
cesses.

Conclusions

The performed study on the fatty acid composition of
Rumex patientia L. x Rumex tianschanicus Losinsk. did not
reveal any substantial differences in qualitative composition
and quantitative content of fatty acids across different plant
parts. The results have shown that unsaturated fatty acids
prevailed in the roots, leaves, flowers, and seeds. Their
concentration exceeded that of saturated fatty acids by
a factor of 3 to 4, depending on the specific type of raw
material.

Our findings indicated that oleic acid was the
predominant fatty acid in the leaves, flowers, and seeds
of the studied plant, while a-linolenic acid was most
abundant in the roots. These results may serve as a valuable
foundation for the development of pharmaceutical products
derived from Rumex patientia L. X Rumex tianschanicus
Losinsk.

BIBLIOGRAPHY
1. Budniak L, Slobodianiuk L, Marchyshyn S, Potishnyi I. Determination of amino acids of plants from Angelica L. genus by
HPLC method. Pharmacia. 2022; 69(2): 437-446. DOIL: 10.3897/pharmacia.69.e83705.
2. Prystupa BV, Bogatu SI, Eberle LV, Rozhkovsky YaV, Vorobyov DA. Farmakolohichnyi ta farmakohnostychnyi analiz ros-
lyn rodu stellaria [Pharmacological and pharmacognostic analysis of plants of the genus Stellaria]. Odesa Medical Journal.
2025; 2(193): 96-102. DOI: 10.32782/2226-2008-2025-2-15 (In Ukrainian).

100 ISSN 2226-2008 OJIECEKII MEJUYHUIM XKYPHAIL Ne 5 (196) 2025



SAPMAKOJIOI'IA I <$APMAIIIA

3. Moroz PA, Cherevchenko TM, Rakhmetov DB. Stanovlennia ta rozvytok selektsiinykh doslidzhen u Natsionalnomu
botanichnomu sadu im. M. M. Hryshka NAN Ukrainy [Formation and development of selection research in the National
Botanical Garden named after M.M. Grishko of the NAS of Ukraine]. Introduction of Plants. 2003; 4: 37-46. (In Ukrainian).
Available from: http:/jnas.nbuv.gov.ua/article/UJRN-0001037618.

4. LiJJ,LiYX, LiN, Zhu H-T, Wang D, Zhang Y-J. The genus Rumex (Polygonaceae): An ethnobotanical, phytochemical and
pharmacological review. Nat. Prod. Bioprospect. 2022; 12: 21. DOI: 10.1007/s13659-022-00346-z.

5. Berillo D, Kozhahmetova M, Lebedeva L. Overview of the Biological Activity of Anthraquinons and Flavanoids of the Plant
Rumex Species. Molecules. 2022; 27: 1204. DOI: 10.3390/molecules27041204.

6. Litvinenko YA, Muzychkina RA. Phytochemical Investigation of Biologically Active Substances in Certain Kazakhstan
Rumex Species. 1. Chem. Nat. Compd. 2003; 39: 446—449. DOI: 10.1023/B:CONC.0000011117.01356.4c.

7. Feduraev P, Skrypnik L, Nebreeva S, et al. Variability of Phenolic Compound Accumulation and Antioxidant Activity in
Wild Plants of Some Rumex Species (Polygonaceae). Antioxidants (Basel). 2022; 11(2): 311. DOI: 10.3390/antiox11020311.

8. Zengyang He, Jianfeng Zou, Xinyao Li, Tao Jiang, Jianguo Zeng, Miaofen Chen. Responses of nitrogen metabolism,
photosynthetic parameter and growth to nitrogen fertilization in Rumex patientia L. X Rumex tianschanicus Losinsk. Chilean
Journal of agricultural research. 2025; 85(3): 459—-468. DOI: 10.4067/s0718-58392025000300459.

9. Rolinec M, Rakhmetov D, Biro D, et al. Energy content of hybrid Rumex patientia L. x Rumex tianschanicus A.Los (Rumex
OK 2) samples from spring months and June. Acta Fytotechnica et Zootechnica. 2018; 21(2): 60-62. DOI: 10.15414/
afz.2018.21.02.60-62.

10. Rakhmetov DB, Rakhmetova SO. New ultra-early culture of complex use. Proposal. 2008; 3: 62—70. (In Ukrainian). Avail-
able from: https://propozitsiya.com/articles/nova-ultrarannya-kultura-kompleksnoho-vykorystannya.

11. Feshchenko H, Oleshchuk O, Slobodianiuk L, Milian I. Study of Epilobium angustifolium L. amino acids content by HPLC
method. ScienceRise: Pharmaceutical Science. 2021; 6(34): 85-90. DOI: 10.15587/2519-4852.2021.249836.

12. Atolani O, Adeniyi O, Kayode OO, Adeosun CB. Direct preparation of fatty acid methyl esters and determination of in vitro
antioxidant potential of lipid from fresh Sebal causarium Seed. Journal of Applied Pharmaceutical Science. 2015; 5: 24-28.
DOI: 10.7324/JAPS.2015.50305.

13. Slobodianiuk L, Budniak L, Feshchenko H, Sverstiuk A, Palaniza Y. Quantitative analysis of fatty acids and monosaccharides
composition in Chamerion angustifolium L. by GC/MS method. Pharmacia. 2022; 1: 167-174. DOI: 10.3897/pharmacia.69.
e76687.

14. Olefirenko AO, Kyslychenko VS. Doslidzhennia zhyrnokyslotnoho skladu travy liziantusu rassela [Research of the fatty
acid composition of russell’s lisianthus herb]. Odesa Medical Journal. 2024; 6(191): 92-95. (In Ukrainian). Available from:
https://doi.org/10.32782/2226-2008-2024-6-16.

15. Kim J, Kim Y, Kim Y, Park Y. Conjugated linoleic acid: potential health benefits as a functional food ingredient. Annual
review of food science and technology. 2016: 7: 221-44. DOI: 10.1146/annurev-food-041715-033028.

16. Mercola J, D’Adamo CR. Linoleic Acid: A Narrative Review of the Effects of Increased Intake in the Standard American
Diet and Associations with Chronic Disease. Nutrients. 2023; 15(14): 3129. DOI: 10.3390/nul15143129.

17. Tamkanat T, Nawab F, Usmani QI, Sarwath S. Khaksi (Sisymbrium irio L.): An updated review of its ethnopharmacology,
phytochemistry and pharmacology. Journal of Drug Delivery and Therapeutics. 2025; 15(6): 288-296. DOI: 10.22270/jddt.
v15i6.7219.

18. Wang Q, Zhang H, Jin Q, Wang X. Effects of Dietary Plant-Derived Low-Ratio Linoleic Acid/Alpha-Linolenic Acid on
Blood Lipid Profiles: A Systematic Review and Meta-Analysis. Foods. 2023; 12(16): 3005. DOI: 10.3390/foods12163005.

19. Labdelli A, Tahirine M, Foughalia A, et al. Effect of Ecotype and Environment on Oil Content, Fatty Acid, and Sterol Compo-
sition of Seed, Kernel, and Epicarp of the Atlas Pistachio. Agronomy. 2022; 12(12): 3200. DOI: 10.3390/agronomy12123200.

Haoitiwna 0o pedaxyisn 05.08.2025

Ipuiinsma oo opyxy 02.12.2025
Enexmponna adpeca ons nucmysanns husaklv@tdmu.edu.ua

ISSN 2226-2008 OJIECEKUI MEJVMUHUIM )KYPHAJI Ne 5 (196) 2025 101



JAJIsA ABTOPIB
«OJIECBKU MEJIUYHHUH KYPHAJ»

Binomocti npo Buganus

«Opecbkuil MeIMYHUHA KypHaD» OyJa0 3aCHOBAaHO
B 1926 poui. 3a xinbka pokiB BiH HaOyB HEaOHIKOTO aBTO-
PHUTETy Cepell HayKOBINB. Y HROMY APYKYBaJlK CBOI Ipaili
BUEHI, YMi iMeHa OyJIM BCECBITHBO BiZIOMi BXKE TOTO 4acy
a0o sKi 3100ynu BU3HaHHs B MaiiOyTHhOMY. Ta 3romom, Ha
moyatky 1930-x pokiB, BHAAHHS >XypHaIy Oylno HpHIIH-
HeHo. [lonoBnennit y 1997 porii, BiH 3a KOPOTKHIA Yac Bif-
HOBHB CBilf aBTOPHUTET 1 MMOCIB YiIbHE MICIle cepel HayKo-
BUX BUJIaHb KpaiHH.

3acHOBHHUKOM 1 BUaBLeM «OeChKOro MEIMYHOTO XKyp-
Hay» € OnechbKuil HaI[lOHATBHAN MEIUYHUN YHIBEPCHUTET.

TonoBHUM penakTopoM i3 YaciB BiJIHOBJIEHHS BHITYCKY
xypHaiy € akaneMik HAMH Ykpaiuu, naypear Jlep>xaBHoi
npemii Ykpainu B. M. 3anoposxaHn. J{o ckianay penakiiitHoi
KoJIerii Ta pelakuiiHOl paau BXOIATH BIIOMI BITUM3HSIHI
i1 3apyOiXkHI BYEHI.

«OnecpKuii MEIUYHUHN JKypHaID) BKJIIOYECHUH
no Ilepemiky HaykoBuX (axOBHX BHIAaHb YKpaiHH
B Kareropii «A» (ramy3p — MeIWYHI HayKd, CIeIi-
ampHOCTI — 221 «Cromaromnorisy, 222 «MegunuHay,
226 «®apmamis, mpommucioBa Gapmamis», 228 «Ilemi-
arpisi» (Hakaz MinicrepcTBa OCBITH 1 Hayku YKpaiHH
Ne 1721 Bix 10.12.2024, nomaTtok 6; ZOCTYH 32 TOCHIAHHAM
https://mon.gov.ua/static-objects/mon/uploads/public/675/

c49/0fe/675c490fea3a6035511617.pdf) LLlopoxy B xypHai
JIPYKY€EThCS OJM3BKO JICB’ THOCTA CTaTeH 1 MOBiZOMIICHb. Bin
HAJIXOAUTh O HaWBimoMimmx 0i0/i0oTeK KpaiHU, BEIMKUX
HAyKOBHX IEHTPIB, JECATKIB HABUANBHUX 3aKnaiis. Moro
MOSIBY T'1THO OIIIHEHO 3a MEKaMH HAIIIOl KpaiHH — BiH 3aHE-
cenuit 1o Index Copernicus, Ulrich’s Periodicals Directory,
BASE-Search, Google Axanewmii, «HaykoBoi mepionuku
VYkpaiam», Scopus Content Selection and Advisory Board
(CSAB) po3nisiHyta 3asBKy XypHany «OmecbKOoro MeInd-
HOTO0 XypHaITy» Ta cxXBaJiiia ii s pedpepyBaHHS B HAyKO-
MeTpuuHii 6a3i Scopus 25.10.2023 p.

VY cepnHi 2022 poky HaykoBe BuAaHHS «OpeChbKUH
MEIUYHHUN KYpHAID) OTPHUMAIIO TPHUMICSYHY CTHIICHJIIIO Bij
npoekty «IlinTpumka ykpaincekum peaxoserism» (SUES —
Support to Ukrainian Editorial Staff). SUES e inimiarusoro
€BPOICHCHKAX YCTAHOB Ta OpraHi3ailiii, MeTa sIKUX IOJIs-
rae B MITPUMII HAyKOBOT CIIIBHOTH YKpaiHu.

Po3snoscromxyeTsest 3a nepeamnaroro. Ilepeannaruru
JKYpPHaJI MOXHA B Oyab-sIKOMYy II€PEAIIATHOMY ITyHKTI.
[epeamnaramii ingexc — 48717.

’KypHan BUXOIUTH LIICTH Pa3iB HA PiK.
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DOI 10.54229/2226-2008, 10.32782/2226-2008 (moun-
Hatouu 3 Ne 3 (181) 2022 p.)

TIPABIJIA IIIJITOTOBKU CTATEM /10 «OJIECBKOI'O MEJJUYHOTI' O KYPHAJTY»

1. B «OnecbkoMy MeIUYHOMY XKypHaJI» ITyONIKyIOTHCS
TEOPETUYHI ¥ OIIANOBI CTAaTTi, sIKI BiIOOpa)KaroTh BaXJIMBI
JOCSTHEHHSI HAayKH, IMICYMKH 3aBEpLICHHX OPUTiHATIBHHX
KITIHIYHUX Ta EKCHEPUMEHTAIBHUX JOCIIHKeHb, OCHOBHI
pe3yIBTaTy JUCEPTALIMHIX POOIT 13 MEIUIIMHMI, CTOMATONOTIT
Ta (hapMmailii, a TaKOK MaTepiad MEMOPIAJILHOTO XapaKTepy.

2. Jo po3miamy NpUAMAaOThCsS MPOONEMHI Ta OpUTi-
HaJIbHI CTATTI 3araJIbHUM 00CSIroM 7—15 CTOPIHOK, OTVISIIH —
10 12-20 cropiHOK.

3. He npuiimMaroTbes cTarTi, ki Bxke OyJIM HaJpyKOBaHi
B IHIIUX BHJIAHHSX a00 3alpOMOHOBAHI 10 MyOJiKamii Kijb-
KOM BHIaHHSIM BOJHOYAC, a TAKOX POOOTH, SKi 3a CBOEIO
CYTHICTIO € TIepepoOKOr0 OIMyONiKOBAaHMX paHIIIe cTarei
i He MICTATh HOBOIO HAyKOBOIO MaTepiasy abo HOBOIO
HAyKOBOT'O OCMHUCIICHHSI BXKE BiZIOMOT0 Matepiany.

4.V xypHali IpyKyIOThCS:

a) pe3yJabTaTH OPUTIHAIBHUX AOCITIKEHB Y IPIOPUTET-
HUX HalpsiMax PO3BUTKY MEIUYHHX, CTOMATOJIOTIYHUX Ta
(bapMaLeBTUYHHX HAYK;

0) pobotu 3 QyHIaMEHTaNIbHUX Ta NPUKIAJHUX IPO-
OieM 13 Takux chemjajpbHocTe: 221 — cTOMarosoris,
222 — meauuuHa, 226 — dapmariis, npomuciosa dapmaris,
228 — memiarpis:

— FeHEeTHKA Ta NPUKJIAJIHI aCIIEKTH MEMYHOT TeHETHKHY;

—Oiodizuuni Ta  MoppodyHKIIOHANBEHI  Xapak-
TEPUCTUKH KJIITUH OPraHi3My IPH Pi3HUX BUAAX I1aTOJIOTIT;

— po0OoTH 3 HOBITHIX KIITHHHUX TEXHOJIOTIH;

— HOBITHI PO3pOOKH B rajy3si 3arajbHOI 1 KJIIHIYHOI
(dapmaxororii Ta papmarii;
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— OCSATHEHHS B Tajly3i BUBUEHHS €TIONOTI1, MATOreHe3y
Ta JIarHOCTHKHU Cy4aCHHUX 3aXBOPIOBAaHb;

— mpo(iTaKTHKa 3aXBOPIOBaHb, INCIUICHHS, 3armo0i-
raHHs 0COOIMBO HEOE3MEYHUM 3aXBOPIOBAHHM;

B) EKCIICPUMEHTAbHI JOCIIDKCHHS, OIIAIH, KIIHIYHI
BHUIIJIKH, HOBI METOIU Ta TEXHOJIOTII 3 CYYaCHUX aKTyaJbHUX
poOJIeM CTOMATOJIOT i, MEIUIIMHY, TieIiaTpil Ta (hapmartii;

r) indopmauis, XpoHika, roBijei, marepianu 3 ictopii
HAyKH Ta MEIUIMHHA, apMallii, CTOMATOJIOT 11, peIeH3ii.

5. CrarTsi HaJICUJIA€ThCS 10 Pelakiii B €JIeKTPOHHOMY
BapiaHTI 31 CKAHOM IEPIIOi CTOPIHKU 3 MiANMKMCAMH BCiX
aBropiB. CBOiIMHM MignucaMH aBTOPU TapaHTYIOTh, IO
CTAaTTIO HAMKMCAHO 3 JOTPUMAHHIM IPABWI ITiJATOTOBKH
crareit 10 «OmechKOro MEIMYHOIO JKypHAIY», CKCIICPH-
MEHTAaJBHI Ta KIiHIYHI TOCIHiIKeHHS OyITM BUKOHAHI Bij-
MOBIZIHO JI0 MI>KHAPOJHUX €TUYHUX HOPM HAayKOBUX JIOCIIi-
JOKEHB, a TAaKOK HATAIOTh PEHAKIii MpaBo Ha ITyOIiKaIlio
CTaTTi B )KypHAaJI, PO3MIIICHHS i Ta MarepiajiB m[0a0 Hel
HA CalTi )XypHAITy i B iHIINX JDKEpenax.

6. Crarta cynpoBOmKyeTbcst ckaHoM (1) Hampas-
JEHHS J0 peAakili, 3aBi30BAaHUM IIIMCOM KepiBHHUKA
Ta TEYaTKOK YCTAHOBH, JI¢ BUKOHAHO po0oTy, (2) Bimomoc-
TSIMH [IPO aBTOPIB (3 JEKJIAPYBAHHSIM Y4acTi KOXXHOTO aBTopa
3 JIeTaji3alie€ro BKIaay y IMiaroToBmi crarti), (3) Aexiapa-
€0 MO0 OPUTIHANBHOCTI TEKCTY HAYKOBOI CTAaTTi, a ULt
BITYN3HSHUX aBTOPIB TaKOXK (4) EeKCIIEPTHUM BHCHOBKOM, 110
JIO3BOJISIE BIIKPUTY MyOITIKAIIiFO.

7. SIKIIo y cTarTi BUKOPHCTAHO Marepialiv, sIKi € IHTeJIeK-
TyaJIbHOFO BIIACHICTIO KUTBKOX OpraHizaiif i paHimie He myoti-
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KYBaJIUCS, aBTOP MAa€ OJICPrKaTH JO3BLT Ha X MyOsiKallifo Bif
KOXKHOI 13 IMX OpraHizariiif i HajiciaTy Horo pa3oM 3i CTarTero.

8. TekcT IOpyKyeThCs dYepe3 IIBTOpa IHTEpBay Ha
CTaHAAapPTHOMY MAIIMHOIHMCHOMY apKylli (IIMpHHA MOJiB:
JIIBOTO, BEPXHBOTO Ta HIKHLOTO — IO 2 CM, MPaBOTO —
1 cm) mpudrom Arial (Arial Cyr) abo Times (Times Cyr)
po3mipom 14 myskTiB. CTOpiHKa TEKCTy MIOBUHHA MiCTUTH
He Ounbie 30 psakiB.

9. Moga crareif — aHIIilichbKa Ta yKpaiHChKa (IlepeBara
BIJIA€THCS AHIJIOMOBHHM POOOTaM).

10. Matepian crarti Mae OyTH BUKIAJCHUN 33 TaKOIO
CXEMOIO:

a) inpekc YJIK — 3;1iBa, BiAMMOBITHO 1O KITFOYOBHX CIIIB;

0) imimianu Ta npi3Buiue aBropa (aBropis), ORCID ID
KO)KHOTO aBTOpa. PekoMeH10BaHa KUTBKICTh aBTOPIB CTATTi
Mae He NEePEBUIILYBATH 5;

B) Ha3Ba CTarTi;

T) IIOBHA Ha3Ba YCTAHOBH (YCTaHOB), JIe BUKOHAHO POOOTY,
MicTo, KpaiHa. SIKIO aBTOpPIB KiJibKa i BOHM NPALIOIOTh
Y pi3HHX YCTaHOBAX, TOA1 HE0OXiaHO apabCchKUMU nudpaMu
MO3HAYUTH LU(PPOBUI HAIPAIKOBHN 3HAK, IO BIJIOBIIAE
YCTaHOBI, Jie IPALIOE KOXKHUI 3 aBTOPIiB; a Ha3Ba yCTAHOBH
Mae OyTH BKazaHa 3 BIANOBITHMM HLU(PPOBHM I103HAYEH-
HSM, €JIeKTpOHHa anpeca (aipecu), HOMep Telne(oHy;

) [Ba pe3loMe: YKPAiHCHKOI0 MOBOIO 00CATOM [0
800 nmpyxoBanux mitep (0,45 cTOpiHKM) Ta aHIIIHCHKOIO
o6csirom 1o 1800 mpykoBanux mitep (1 cropinka). Pesrome
YKpaiHCHKOIO MOBOIO Ma€ CKJIAJaTHCS 32 TaKOI CXEMOIO:
ingexc YJIK, inimianu Ta npi3Buiie aBTopa (aBTopiB), Ha3Ba
CTaTTi, TEKCT pe3loMe, KITIOUOBI CJIoBa (He OUIbIIe IT°SITH);

€) IMMOCTaHOBKa MPOOJIeMH B 3arajbHOMY BUINIAL Ta ii
3B 530K 13 BXJIMBUMH HAYKOBUMH Ta IPAKTUYHHUMHU 3aB-
JTaHHAMH;

) OPMYITIOBAHHS METH CTaTTi (IIOCTAHOBKA 3aB/IaHHS);

3) MaTepiayv i MeTOOH IOCIHIIKEHHS 3 OIICaMU METO-
JIB JOCHIIKEHHS, KITBKOCTI Ta PO3MOLTY 00’ €KTIB JOCITi-
IoKeHHA. Mae OyTW 3a3Ha4eHO NOTPUMAaHHS IPHHIMIIB
Etnunoro koznekcy BeecBiTHbOT MenuuHOT acorianii (Ienb-
CiHChKa JeKJaparis) IMoA0 AOCHIIKEHb, 10 KX JOITyda-
IOTh JIIOfieH, abo mpuHIUIIB JIupekTHBH €BPONEHCHKOTO
Coro3y 2010/10/63 EU niono ekcriepiMeHTIB Ha TBapUHAX;

1) BHUKJIQJ OCHOBHOTO Marepiaiy JOCHTiHKEHHS 3 TOB-
HUM OOTPYHTYBaHHSIM OTPUMAHUX HAyKOBHX Pe3YJIbTaTiB;

K) BUCHOBKH 3 JOCIIKCHHS 1 MEPCIEKTHBH MOAAIb-
LIMX PO3pO0OK y ILOMY HaIpsIMi;

J) JiTepaTypHi MOCHIAHHS B MOPSAKY IX HHATYBaHHS
a0o 3a andasitom.

11. Pe3toMe aHTTICHKOI0O MOBOIO Ma€ KOPOTKO TOBTO-
pIOBaTH CTPYKTYPY CTATTi, BKIKOYHO 31 BCTYIIOM, METOO Ta
3aB/IaHHSAMH, METOIaMH, PE3yJIbTaTaMi, BUCHOBKAaMH, 1 Mic-
TUTH KJTFOYOBI cjI0Ba. IHIIiaiK Ta Mpi3Buile aBTopa (aBTO-
piB) HOAIOTECS y TpaHCiTepanii, Ha3Ba CTATTI — y Hepe-
KJIaJli aHTITIHCHKOX0 MOBOO. KiTF09WOBI ClTOBa ¥ 1HIII TEpMiHU
CTaTTi MAIOTh BiJITOBIJaTH 3araJIsHONPUHHATAM MEANYHUM
TepMiHaM, HaBEICHUM Yy CIIOBHHKaX. He ciig BUKOpHCTO-
BYBaTH CJICHT i CKOPOUCHHSI, SIKi HE € 3araJbHOBXUBAHUMHU.

12. XimigHi Ta MateMaTndHi QOPMYIH BIPYKOBYIOTH
abo BmucyloTb. CTpykTypHi (opMmynu oQopMIsIOTE SIK
pucyHKH. Y hopMylax po3MivaroTh: Mai Ta BEIHKI JTiTepH
(BeJMKI MO3HAYaAIOTh JBOMA PUCKAaMHM 3HU3Y, Malll — TBOMa
pUCKaMH 3BepXy IPOCTUM OJIBIEM); JIATHHCHKI JiTEepH
MAKPECITIOIOTH CUHIM OJIIBIIEM; TPELbKiI — 00BOISATE YEPBO-
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HUM OJIiBIIEM; TiIPSIKOBI Ta HAAPSIKOBI U(PH Ta JIITCPU
MO3HAYAIOTh IyTOI0 MIPOCTUM OJIiBIIEM.

13. ¥V crarmsax cnij, BUKOPHCTOBYBaTH MiKHapOAHY
cucremy onuannp CI.

14. PucyHKH 1 MIONHCH 0 HUX BUKOHYIOTH OKPEMO.
Ha 3BopoTHOMY 00I1i KOYKHOTO PHCYHKa IPOCTUM OJIiBLIEM
CJIiJ| yKa3aTh HOro HOMeEp 1 Ha3By CTaTTi, a B pa3i HeoOXi-
HOCTI ITO3HAYUTH BEPX 1 HU3.

15. Tabnuui cnig ApyKyBaTH Ha OKPEMHX CTOPiH-
KaxX, BOHM NOBUHHI MaTH HyMepalilo Ta Ha3By. Ha noumsix
PYKOIHMCY HEOOXiJHO BKa3aTH Miclie PO3MIIICHHS PUCYH-
KiB 1 Tabmumb. [HQOpMalis, HaBemeHa B TaONMIBIX 1 Ha
PHCYHKaX, He TOBHHHA JyOIOBaTHCS.

16. Cromcok JiTepaTypHHUX JDKEpeNl MOBHHEH MIiCTHTH
TIepetiK mpatp 3a ocTaHHi 10 poKiB 1 JIMIIe B OKPEMHX BUIIA/I-
Kax — Outell paHHi myOmnikanii. B opuriHamsHuX poGoTtax
IUTYIOTH He Oubine 20 mxepen, B omstaax — a0 60. Ha koxay
pOOOTY y CHOMCKY JiTepaTrypd Mae OyTH MOCHJIAHHS B TCK-
cTi pykomucy. Jliteparypa y CIHCKY pPO3MIIILYEThCS 3TIHO
3 TOPS/IKOM TIOCHJIaHb Ha HEi B TEKCTI CTarTi, sKi MOAAI0Th
Y KBaIpaTHUX Iy>KKax, a00 3a ajndasitom. K10 HABOIATHCS
POOOTH JIIIIE OIHOTO aBTOpPa, BOHU PO3MILIYIOTHCS 32 XPO-
HOJIOTIYHNAM HopsiaKoM. [lo CIHCKy JliTepaTypHUX JKeper He
CIIiJT BKITIOYATH POOOTH, SIK I1Ie HE HaJJPYKOBaHI.

17. Cnucok nitepatypu O(GOPMITIOETECS JIATHHHIEIO 32
HIDKYCHABEJICHUMHU CXeMaMH aHIIIIMCHKOI0 MOBOKO abo0 TpaH-
ciitepoBani. OopmittoBary ix He0OXiHO 3TiHO 31 cTaHap-
ToM National Library of Medicine (NLM) a6o Vancouver style.

Mna 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.

[pisBuIa aBTOPIB Ta Ha3Ba KypHaly IONAOTHCS
JATUHHIEIO Y TPaHCIiTepallii, Ha3Ba CTaTTi — y MepeKiai
aHMIIHChKOI0 MOBOIO. TpaHcmiTepamnito MOXHa 3pOOUTH
aBToMaTMYHO Ha caiti http://ukrlit.org/transliteratsiia.
VY 6i6miorpadiuHOMY MOCHJIAHHI KOXHOTO JDKEpesia CIlij
BKa3aTH BCiX aBTOPiB, BIOKPEMITIOIOYH OJHWH BiJ OJHOTO
KOMOIO 1 Ipo6inoM. [Himianm BKa3yroTh Micis MPi3BHUINA,
3HAKaMH IMyHKTyalii He BiJOKpeMIIoloThcs. [IoBHI iMeHa
aBTOpiB HE HABOAATHCH. Y BUMAAKy 7 i Oiiablme aBTo-
piB cTaBUThCs mocuiaHHA “‘et al.” micis mepmmMx TPbOX
npi3Bul. Skmo aBropiB 6 i menme, “et al.” He BUKO-
pucroByetThes. Ilicns mepesiky aBTOpiB CTaBIsATh Kparky
i npo0in. Ha3ea myOmikauii HaBOOUTHCS aHIIUICHKOIO
MOBOIO TIOBHICTIO, 0€3 ckopoueHb. [licis Ha3Bu cTarTi
CTaBJIATH Kparky i mpo0Oin. Ha3Ba mepioqudaHOTO BHIAHHS
HABOJIUTHCS aHTIIIICHKOIO MOBOIO a00 TPaHCITITEPY€ETHCS
CHMBOJIAMH JIATHHCHKOTO an(aity. J[03BONSETHCS HABO-
JIUTH 3apeecTPOBaHI CKOPOUEHHsS Ha3BH NEPiOJUYHOTO
BUJAHHA. 3a3BU4Yail L (opMa HaNMCAaHHS CaMOCTIHHO
MPUAMAETHCSA BHIAHHAM, ii MOXKHA [[I3HATUCS HA CaWTI
KypHaiy, BuaaBHuUTBa, Ha caiiTi ISSN abo HeoOxinHO
HaBOAWTH HOTO TMOBHY Ha3By 0e3 ckopodeHHs. Haspu

103



BITYM3HSHUX JXYPHAJIB CKOpouyBaTH He MoxHa. Ilicis
Ha3BH BHUIAHHS CTaBIATH Kpamky i mpoOin. [aHdopma-
i MO0 BHJAHHS: PIK BUIAHHS BiJOKPEMIIIOETHCS
Kpamkol 3 KOMOK, MOTIM HABOAWTHCS HOMEpP TOMY,
SKIO HEOOXIZHO, Y KPYIJIMX JYXKKaxX BKa3yeTbCsS HOMEp
KypHaIy, MiClsl IBOKPAlKH HAaBOAMTHCSA Jiala3oH CTO-
pinok. Jlyis crarTi, 10 HAJApPyKOBaHA HE aHIIIHCHKOIO
MOBOIO, HAITPUKIHIII ¢(HOPMOBAHOTO MOCHIAHHS Y KPYIITHX
Jy’KKax BKa3yeTbCsi MOBa opurinaiy. Jlonarkosa ingop-
Mariist crocoBHO ctarti — Homepa DOI («DOI: https://doi.
org/...»), PubMed ID, pexxum g0cTymy a0 mepIiomKepena
TOIIO — HABOAWTHCA HANPHKIHII MOCWUJIaHHS y (Qopmari
aKTUBHOTO rineprnocuianns. Popma mias 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 TPAHCTITEpaLii, Ha3Ba
paili — y mepekiaji aHmIiichkor0. [0I0BHE B OMTUCAaxX KOH-
(epentiii — Ha3Ba KOH(pEpeHIIii MOBOIO OpHTiHAITY (TI0/a-
€TBCS Y TPAHCIITEpAIlii, K10 HEMAE ii aHDTIHCHKOT Ha3BH),
BUJUIAETBCA KYPCHBOM. Y IIy)KKaX HAaBOXUTBHCS HepeKiaj
Ha3BM aHIiHCHKOI0. BuxiaHi 1ani (Miclie NpoBeieHHs KOH-
(epentii, MicIie BUIaHHSA, PiK, CTOPIHKH) — aHIIIIHACHKOIO.

Jna monozpagiii ma inwiux KHUIHCOK:

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 aBTOpPIiB MOHAIOTHCS Yy TpaHCIiTEpalii,
Ha3Ba KHW)KKH — y TpaHCIiTepalii 3 NepeKaoM aHmil-
CBKOIO MOBOIO Y KBaJIpaTHUX IyXKax. Miciie BUIAHHS, PiK
BUJIAHHS, 3arajbHa KUIBKICTh CTOPIHOK — aHDIIHCHKOIO,
Ha3Ba BUJIAaBHUIITBA — y TPAHCIIiTEpaIlii.

3ayeascyemo: y cuMcKy JaTHHUIECIO MOTPIOHO 3a3Ha-
YaTH BCIX aBTOPIB JiTepaTypHOrO DKepena, Ha sike Bu
nocuiaerech. TakoK He CliJl y HbOMY 3aCTOCOBYBATH
3HaKW po3niieHHs: // Ta — HasBy mxepena (KypHai, KOH-
(epeH1isl, KHUra) 3aBKAN BUIUISIOTh KypCHBOM.

Hanpukiami smiteparypHOTO Keperna moTpiOHO BKasy-
Baru nudposuii inentudikarop crarri DOI, sikio Takuii €.
JoTprMaHHS X MTpaBwiI 3a0€3MeUnTh KOPEKTHE BimoOpa-
JKEHHsI IIUTOBAaHMX JpKepesl y OinbliocTi pedepaTuBHUX
HAayKOMETPHYHHUX 0a3 JaHHX.

18. CkopOYeHHS CIIiB 1 CJIOBOCIONYYEHb ITOJAOTHCS
BignosigHo g0 JICTY 3582-97 i TOCT 7.12-93.

Jlns THX, XTO He Mae JocTyy A0 noBHoro Tekcty JICTY,
Ha caiiti OechbKoro MeIyHIBEpCUTETY HaBEICHO TPUKIAIN
oopmiierHs Oibmiorpagiunux 3amucie. JlocTym 3a mocu-
marHsaM http://libblog.odmu.edu.ua/p/blog-page 8912.html.
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19. Jlo npykoBaHHMX MaTepiayiiB, BUKOHAHHX i3 BHKO-
PUCTaHHSAM KOMIT IOTEPHHX TEXHOJOTIH, 000B’S3KOBO
JIOIAIOTHCSl MaTepiali KOMIT FOTepHOro Habopy Ta rpadiku
B €JIEKTPOHHOMY BUIJISII.

Tekct moxke Oytu Takux opmari: Word for Windows,
RTF (Reach Text Format).

I'padiyauii MaTepian ciia momaBatd B OKpemux (aii-
nax ¢opmarie XLS, TIFF, WMF a6o CDR. PosninpHa
3[aTHICTh IITPUXOBHUX opuriHaiiB (rpadiku, cxemu) ¢op-
mariB TIFF nosunna 6ytm 300-600 dpi B&W, namis-
ToHOBUX ((ororpadii Ta in.) — 200-300 dpi Gray Scale
(256 rpamamiii ciporo). [llupuHa rpadiyHUX OpUTiIHATIB —
5,5,11,51 17,5 cm.

20. CrarTi miaIaloThCs HAYKOBOMY PEIEH3YBaHHIO, 3a
pe3yabTaraMy SIKOTO YXBAIIOETHCS PILIEHHS PO JIOLIb-
HIiCTh myOmikarii podotu. BigxwieHi craTti He moBepra-
I0ThCS1 1 TOBTOPHO HE PO3IIISAAI0THCS.

21. Pemakuis 3amumae 3a cO0OI0 MPaBO pPEAAKIITHOL
MPaBKH CTaTeH, sKa He CIIOTBOPIOE 1X 3MiCT, 200 MOBEPHEHHS
CTaTTi aBTOPY VTS BUIIPABJICHHS BUSBICHUX JTE(EKTIB.

22. Jlaroro HAAXOMMKEHHS CTATTi IO KYPHAIy BBaXKa-
€THCS JICHb OTPUMAHHS PEAAKIIEI0 OCTATOYHOTO BapiaHTa
TEKCTY.

23. [Micns oTpUMaHHS MiATBEPAKESHHS BiJI peIKoIerii
PO NPUUHATTS CTATTi A0 MyOusikamil HalalThCs PeK-
BI3UTH M CIUTaTH NyONiKaliifHOTO BHECKY. BapTicTh
nyosikamii cranoBuTh 2000 rpuBeHb (3a 12 CTOPIHOK).
3a KOXKHY JOAATKOBY CTOPiHKY HEOOXiTHO IOJaTH IO
nyOnikaniiinoro BHecky 40 rpuBeHb. [lyOmikariiiHuii
BHECOK IIOKPHBA€ BUTPATH, MOB’s3aHI 3 KOPEKTYPOIO
i pelaryBaHHSIM CcTaTeil, MakeTyBaHHSAM >KypHAly Ta
PO3MIIIEHHSIM HOTO eJeKTPOHHOI Bepcii. 3a OarkaHHAM
aBTOp CTaTTI MOXXE 3aMOBHUTH cOOi JpPyKOBaHUIl NpH-
MIpHHK XypHasly. BapTicTh IpykoBaHOTO IPUMIipHUKA —
800 rpuBeHb, SIKIi HEOOXITHO CIUIATHTH AOAATKOBO 10
myOrikamiiiHoro BHecCKy. I[liATBepIKEHHS MpoOBele-
HOl omuiaTu (BiJCcKkaHOBaHY KBUTaHIito abo ii ¢oro-
rpadiro) aBTOp HaJCWJIAE€ B CICKTPOHHOMY BHIIIANI Ha
e-mail omj@onmedu.od.ua.

24. Penakuis «OmechKoro MEIUIHOTO KypHaIy»: Baiti-
XOBCBKHIT TIPOB., 2, pekropar OAechKoro HalioHAJILHOTO
MeIuYHOro yHiBepcurety, M. Oneca, 65082, YkpaiHna;

e-mail: redkolehiaOMJ@onmedu.edu.ua

BimnoBiganeHi cexperapi )KypHaIy — JOIEHT [ pexoBa
Amna, Ten.: +38 (097) 938 30 52, nouent IOpuenko Ipuna,
tein.: +38 (050) 815 53 05

KonraktHa ocoba (BupaBamumii jgim  «[enbBe-
TuKay) — Jlemuenko Xpuctuna, Tei.: +380 (93) 035 42 60;
e-mail: omj@onmedu.od.ua

HaykoBuil penakrop — Antonenko Ilerpo, ten.: +380
(97) 587 56 36

Cropinku kypHaiy: journal.odmu.edu.ua, journals.
onmedu.od.ua/index.php/med/home

25. Crarti, OI0 HE BIANOBINAIOTH IIMM IIPaBHIIAM,
He posmisgarotbes. llepenpyk crareid MOXIMBUHN JIUIIE
3 IMCHMOBOT 3rOJM PEAAKLI] Ta 3 TOCUIAHHIM Ha )KypHaJl.

Cepeoniti uac ouixyeanns nyonixayii (Bin AHA Tomadi
JI0 THA myOriKamii) — 2—8 MicsmiB (3aeXHO Bi (PaKTHIHOT
KUTBKOCTI TIOJJAHMX aBTOpaMH IyOJiKaIiil y KOHKPETHHWH
BUIIYCK).
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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 po0OOTa 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», MiJUITaloTh
PEICH3YBaHHIO. 3aBIaHHIM PELCH3YBaHHS € MAKCUMAIILHO
00’€KTHBHA OI[iHKA 3MICTy HAyKOBOi CTarTi, 1I BiAIOBiM-
HOCTI BUMOTaM >KypHaiy, aHaji3 ii mepeBar Ta HEJOJNIKIB,
BUHECECHHS KOHKPETHHX PEKOMEHIAIH momo i BIOCKOHA-
neHHs. BimnoBimanbHUil cexperap JKypHany HpPOBOJHUTH
TIOTIepEeIHIN aHami3 cTarei, IO HAMINILIM 0 pemaKIii,
iXHIO BiOBITHICTD TEMATHUIll Ta CIeEIiali3amii )KypHay.
Peren3enTiB mpuU3HAYa€e TOJOBHUI pemakTop >KypHAIy.
B okpemux BHMaAKax 3a pIllICHHSM TOJIOBHOTO pelakTopa
MpU3HAUCHHs perieH3eHTa(iB) Moxe OyTH TOpydeHe WICHY
penakiiiiHoi Koserii abo BUpIlICHE HA 3acCiTaHH] peaaKiii-
HOI KoJjierii.

Penien3eHTaMu KypHaIy € DOCBiaueHi (axiBIi — JOK-
TOPH HAYK, WICHH PEIKOJICTI1 )KypHAITY Ta Oro peaKIiiitHo1
paau. Y pasi HoTpedu peakilis 3aydae 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 PELCH31I0 OTHOMY peliCH-
3€HTY, 32 HEOOXIIHOCTI — ABOM pereH3eHTam. s Bcix
CTaTel, 10 HAXOAATH 10 JKYPHAIy, BU3HAYA€ThCS PIBEHb
1XHBO1 YHIKQJIBHOCTI 32 IoTIoMOror0 CHCTEMH TPOTpaMHO-
obumcoBanbHOro Komiuiekey Strikeplagiarism.com.

Ilig dvac pereH3yBaHHS OI[IHIOIOTHCS BiAMOBIIHICT
CTaTTi TEMaTHUL )KypHay Ta ii Ha3Bi, aKTyaJIbHICTh 1 HAYKO-
BUI piBEHb, II€peBaru i HEOMIKH, BiJIIOBIIHICTE 0pOpM-
JICHHS CTaTTi BEMOraM 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 MiANCY, BKa-
3IBKM Tpi3BHINA, IMOCAmM 1 Micusg poOOTH pereH3eHTa.
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B okpemux Bumnagkax Ha MpOXaHHsI PEliCH3eHTa Ta 3a Y3ro-
JUKEHHSIM 13 PEeaKI[iifHOI0 KOJIETIEI0 JXypHATy B3a€MOIIs
pelieH3eHTa Ta aBTOpa MOXE BiOyBaTHCh Y BIIKPUTOMY
pexxumi. Taka NMpakTHKa 3aCTOCOBYETBHCS JIMIIE B TOMY
BUIIQJIKY, SKIIO BiIKPUTA B3a€MOJis 3a0¢3MEYUTH MOJII-
IIEHHS BHKJIQIy Marepially poOOTH, IO PpEIeH3YETHCS.
3a3BHU4ail perieH3eHT 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 BigmoBigHmx 3miH. CrarTi,
BiJicTaHi aBTOpaM Ha BHUIIPABJICHHS, CIIiJ] TTOBEPHYTH 10
penakuii He Mi3Hille HiX Yepe3 CiM JHIB Micis OJep>KaHHS.
KopekTtypu aBropaMm He BHUCHJIAIOTBCS, MPOTE SIKIIO Ie HE
nopy1uye rpadik BUXOLy *KypHally, MOXJIUBE HaJlaHHS Ipe-
MIPUHTY, y SIKOMY AOITyCTUME BUITPABJICHHS 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 YKa3aHHIM TEPMiHY
myOITiKarii.

Opurinany perensiit 30epiratoTbcs B pemakiiii mpots-
roM | poky.
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On the back side of every figure by a lead pencil one should
indicate its number and title of the articles, and if necessary
to note a top and bottom.
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contain works which have not been published yet.
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dard or Vancouver style.
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Povorozniuk VYV, Balatska NI, Klymovytskiy FV,
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The authors’ surnames and the title of the Journal are given
in Latin in transliteration, the title of the article is translated
into English. Transliteration can be done automatically at the
site: http://ukrlit.org/transliteratsiia. In the bibliographic ref-
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7 or more authors, the reference “et al.” after the first three sur-
names. If the authors are 6 or less, “et al.” not used. After the
list of authors a point and a space is put. The title of the publi-
cation is given in English in full, without abbreviations. After

107



the title of the article a point and a space are put. The title of the
periodical is given in English or transliterated with the sym-
bols of the Latin alphabet. It is allowed to cite the registered
abbreviations of the title of the periodical. Usually this form of
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the website of the Journal, publisher, on the ISSN website, or
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names of domestic Journals cannot be abbreviated. After the
title of the publication a point and a space are put. Information
about the publication: the year of publication is separated by a
semicolon, then the volum’s number is given, if necessary, in
parentheses indicate the number of the Journal, after the colon
follows the range of pages. For an article that is not published
in English, the language of the original is indicated in paren-
theses at the end of the generated link. Additional information
about the article — DOI number («DOI: https://doi.org/...»),
PubMed ID, source access mode, etc. — is provided at the end
of the link as hyperlink. Search form for DOI: Crossrefsystem.

For materials of conferences:
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tic Infections (CROI). 2016 Feb 22-25; Boston, MA.
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The last names of authors are given in transliteration, title
of the work — in translation into English. The main thing in
descriptions of conferences is the name of conference in the
language of original (is given in transliteration if there is not
its English title), indicated by italic. Translation of the title
into English is given in brackets. Imprint (place of holding a
conference, place of publication, year, pages) — in English.

For monographs and other books:

Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald’s
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delphia: Saunders; 2014. 2040 p.

Lutsik AD, Detyuk YS, Lutsik MD, autors; Panasyuk
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Please, note: in the references in the Roman alphabet it
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At the end of the literature source, the digital identifier
DOI must be indicated (if it is present). The observance of
these rules will provide the true representation of quoted
sources in the majority of citation databases.

18. Abbreviations of words and word combinations are
given according to State Standards of Ukraine 3582-97 and
National State Standard 7.12-93.
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Those who have no assess to the full content of NSS
can find it at the site of the Odesa Medical University, the
bibliography examples style is presented. Available from
http://libblog.odmu.edu.ua/p/blog-page 8912.html.

19. The printed materials executed with the use of
computer technologies are added by computer type-setting
materials and graphic in digital form.

The text can be done in the following formats: Word for
Windows, RTF (Reach Text Format).

The graphic material should be submitted in separate
files of the XLS, TIFF, WMF or CDR formats. Resolution
of line originals (the graphics, schemes) of the TIFF for-
mats must be 300-600 dpi B&W, halftone (pictures, etc.) —
200-300 dpi Gray Scale (256 gradations of gray). Width of
graphic originals — 5.5, 11.5 and 17.5 cm.

20. Articles are subjected to scientific reviewing, as a
result of which the decision is taken whether to publish the
work or not. The rejected articles are not returned and are
not resubmitted.

21. The Journal reserves the right for editorial cor-
recting, which does not distort its contents, or returns an
article to the author for correction of revealed errors.

22. The date of article’s coming to the Journal is the
day when the editorial office receives the final variant of
the text.

23. After the editorial board confirms that the article has
been submitted, requisite payment details are provided. The
cost of publication is UAH 2,000 (up to 12 pages). Each
additional page is paid separately UAH 40. The publication
fee covers costs of proofreading and editing, page-planning
and on-line version of the Journal. At the request the author
of the article can order a printed copy of the Journal. The
cost of a printed copy is UAH 800, which must be paid
in addition to the publication fee. The author sends con-
firmation of the payment (a scanned check or its photo) to
e-mail omj@onmedu.od.ua.

24. “Odesa Medical Journal” contacts:

Valikhovsky Lane, 2, Odesa National Medical Univer-
sity Rectorate, Odesa, 65082, Ukraine;

e-mail: redkolehiaOMJ@onmedu.edu.ua

Executive Secretaries — Associate Professor Alla
Grekova, phone +38 (097) 938 30 52, Associate Professor
Iryna Yurchenko, phone +38 (050) 815 53 05
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Khrystyna Demchenko,
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Scientific editor — Petro Antonenko, phone: + 380 (97)
587 56 36

Journal sites: journal.odmu.edu.ua,
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25. The articles that fail to meet these requirements
are not admitted. Reprinting of articles is possible only
with the written consent of the editors and with reference
to the Journal.

The average waiting time of publication (from the day
of submission to the day of publication) is 2—3 months
(depending on the actual number of publications submitted
by authors to a definite issue).
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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-
cle, which are to be sertified by establishment where they
work, must be in Declaration.

2. If authors of the article are employees of different
establishments, Declaration must be provided from every
establishment.

MANUSCRIPTS REVIEWING ORDER

Scientific articles submitted to “Odes’kij medi¢nij Zur-
nal” (“Odesa Medical Journal”) need reviewing. The task
of reviewing is the most objective assessment of the con-
tent of the scientific article, its compliance with the require-
ments of the Journal, analysis of its advantages and dis-
advantages, making specific recommendations for its
improvement. The executive secretary of the Journal con-
ducts a preliminary analysis of the articles received by the
editors, their relevance to the subject and specialization of
the Journal. The reviewers are appointed by the editor-in-
chief of the Journal. In some cases, by the decision of the
editorin-chief, the appointment of the reviewer (s) may be
entrusted to a member of the editorial board or decided at
the meeting of the editorial board.

The reviewers of the Journal are experienced special-
ists — doctors of sciences, members of the editorial board
and editorial council of the Journal. If necessary the editors
invite external experts for cooperation. The reviewers must
meet the qualification requirements in accordance with the
Order of the Ministry of Education and Science of Ukraine
dated 15.01.2018 No 32. The scientific articles submitted
to the Journal are sent for review to one reviewer, if nece-
ssary — to two reviewers. For all articles submitted to the
Journal, the level of their uniqueness is determined using
the programming and computing suite Strikeplagiarism.
com. The reviews should estimate if the article corresponds
to the subject of the Journal and its title, actuality and sci-
entific level, advantages and disadvantages, correspondence
of the article style to the editorial requirements. The conclu-
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