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MONITORING OF CYTOTOXIN - METHYLGLYOXAL AS A MARKER OF THE PATHOGENESIS OF ACUTE
PYELONEPHRITIS IN DIABETES MELLITUS

10desa National Medical University, Odesa, Ukraine
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SState Institution “The Filatov Institute of Eye Diseases and Tissue Therapy of the National Academy of Medical Sciences of Ukraine”,
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Introduction. Acute inflammatory diseases of the organs of the urinary system, complicated by concomitant diabetes given their increasing
prevalence, severity of the course, and uncertainty of the prognosis, are urgent medical and social problems today. It was established that the
development of a hyperglycemic state is accompanied by a significant increase in the content of the highly reactive dicarbonyl compound
methylglyoxal, which plays an important role in the pathogenesis of vascular and kidney diseases.

The aim of the work is to study the correlation between the level of a marker of early protein glycolysis processes — methylglyoxal,
the activity of pro-inflammatory factors, indicators of energy metabolism and pro-antioxidant status in the kidneys with pyelonephritis and
accompanying diabetes under conditions of drug exposure in the experiment.

Conclusion. The obtained results indicate the presence of a pronounced positive correlation between methylglyoxal, a marker of the early
processes of glycolysis of proteins, the level of eicosanoids prostaglandin E, and leukotriene B,, of carbonyl protein groups and the activity of
prooxidant enzymes xanthine oxidase and NADPH oxidase, which indicates their pathogenetic role in the development of acute inflammatory
process in the kidneys of rats, especially with accompanying diabetes. A significant role in the progression of the inflammatory process in the
kidneys with the hyperglycemic state, taking into account the presence of reliably significant correlations, is played by the depletion of thiol
status and energy potential under conditions of oxidative/carbonyl stress development. The conducted correlation analysis showed the high
efficiency of the use of etiotropic-pathogenetic medicinal effects in order to correct complex metabolic disorders in the kidneys of rats with
acute pyelonephritis under hyperglycemic conditions and realize the nephroprotection effect.

Keywords: pyelonephritis, diabetes mellitus, eicosanoids, oxidative stress, energy metabolism, nephroprotection.

YIK 616.61-06:616.379-008.64:616-099:616-073.1
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Pesynbrat  mocmifkeHb  CBifMaTH  NpO  TIO3MTHBHMH i JelikoTpieny B,, kapOOHiTbHMX OiTKOBHX I'DyI Ta AKTHUBHICTHO
B32€MO3B 530K MK MapKepoM paHHIX MpOIECIB TIIKONI3yBaHHS  NPOOKCHIAHTHUX (epMeHTiB kcaHTHHOKcunmasn 1 HAJIDH-
OUIKIiB METHIIITIOKCANEM, PIBHEM €MKO3aHOiNIB mpocTamanauny E,  OKCHmasW, W0 BUCBIDIIOE iX MATOT€HETHYHY POJb y PO3BHUTKY
3amajbHOrO MPOLEecy B HUPKAX IIypiB, OCOONMBO IPH I[yKPOBOMY
niabeti. 3HaUHY pONb Yy TIPOTPECYBAaHHI 3aMalbHOTO IPOLECY
B HUPKax B YMOBax TiMepIIiKEMIYHOTO CTAHy Bifirpa€ BUCHAXKCHHS
TIOJIOBOTO CTAaTyCy Ta EHEPreTHYHOTO MOTEHIIIaTy 38 YMOB PO3BHTKY
OKCH/IATHBHOTO/KapOOHIITEHOTO CTPECY.

© S. O. Borysov, F. 1. Kostyev, O. O. Yakymenko et al., 2025
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Kopersiiiiinuii aHam3 mokasaB BHCOKY €()EKTHBHICTh 3aCTOCYBAHHSI €TiOTPOITHO-TIATOrEHETUIHOIO MEIMKAMEHTO3HOTO BILIMBY 3 METOIO
KOpEKIi{ CKIJIaJHIX MEeTa0O0NIYHUX ITOpYIIeHb y HUpKax miypis 3 ['TI B yMoBax rinepriiikeMiqHOTO CTaHy Ta peastizanii HepornpOTEKTHBHOIO BILTHBY.
Kurouosi ciioBa: mienonedput, niadet, eiiko3aHOIIN, OKCHIATUBHIUN CTpeC, CHEPTeTHIHHI 00MiH, He(DPOIPOTEKIIisL.

Introduction. Acute inflammatory diseases of the uri-
nary system complicated by concomitant diabetes mellitus
(DM), given their increasing incidence, severity of the clin-
ical course, and uncertainty of prognosis, are urgent medi-
cal and social problems now [1-3].

The concomitant acute pyelonephritis (AP) and diabetes
mellitus, mosty of type 2, is characterised by high resistance
of bacterial pathogens, complex metabolic changes, and
impaired general body resistance, which leads to a high risk
of complications and persistent renal dysfunction [4—7].

The development of hyperglycemic state is accompa-
nied by a significant increase in the level of a highly reac-
tive dicarbonyl compound — Methylglyoxal (MGL), which
plays an important role in the pathogenesis of vascular and
renal diseases [7—10]. MGL as well as previously Dipep-
tidyl peptidase IV could be a marker for kidney damage
[11]. Also, the experimental hyperglycemia is associated
with such renal changes as dilatation and blood fullness of
glomerular capillary with their leukocyte infiltration [12].

Based on the mentioned above, further in-depth study
of significant markers of the infectious inflammatory pro-
cess and hyperglycemic state development, their role in the
imbalance of the prooxidant state and energy metabolism in
the kidneys, will contribute to the development of an effec-
tive treatment strategy to prevent irreversible complications
of AP and concomitant diabetes mellitus [1; 3; 4; 7; 9; 13].

The aim of the work is to study the correlation between
the level of methylglyoxal, a marker of early protein gly-
colysis, the activity of proinflammatory factors, indicators
of energy metabolism and pro-antioxidant status in the kid-
neys with pyelonephritis and concomitant diabetes mellitus
under conditions of drug treatment in the experiment.

Material and methods. The modelling of AP and
hyperglycemic state was performed according to the proto-
col described [14; 15]. In Wistar rats aged 8—9 months, we
modeled AP and AP complicated by hyperglycemic con-
dition, reproduced by type 1 and type 2 diabetes mellitus.

Rats with AP on the background of type 2 diabetes mel-
litus received etiotropic drug treatment (EDT) and etiotrop-
ic-pathogenetic drug treatment (EPDT). With EDT, ani-
mals received the preparation “Hepatsef” — a cephalosporin
family antibacterial drug (cefoperazone sodium salt) at a
dose of 60 mg per kilogram of body weight per day intra-
muscularly for 14 days after AP modeling. With EPDT, the
antibacterial drug “Hepatsef” was administered intramus-
cularly; and ribonucleic acid “Nuklex” — an immunomodu
lator with metabolism-correcting, energotropic action
was administered orally at a dose of 21 mg per kilogram
of body weight per day; and the preparation “Armadin” —
an antiplatelet agent, inhibitor of free radical processes,
membrane protector (2-ethyl-6-methyl-3-hydroxypyridine

succinate) was administered intramuscularly at a dose of
4.5 mg per kilogram of body weight per day for 14 days
after AP modeling. In 28 days after the start of the mod-
eling, the content of metabolic parameters in the kidneys
of rats was studied: methylglyoxal, prostaglandin E,, leu-
kotriene B,, carbonyl groups of proteins, xanthine oxidase,
NADPH oxidase, ATP and glutathione.

For the correlation analysis, we used experimental data
obtained during the determination of the above metabolic
parameters in rats with AP complicated by hyperglycemic
conditions under pharmacocorrection and published in the
previous works [15-17].

Statistical analysis was performed using Statistica 7 for
Windows (trial version) using Student’s t-test. Correlation
analysis of obtained data was performed, the significance
of differences was at the level of p<0.05.

The experiment was carried out in accordance with
the “General Ethical Principles of Animal Experiments”
approved by the 3rd National Congress (Kyiv, 2007) and
the provisions of the “European Convention for the Pro-
tection of Vertebrate Animals Used for Experimental and
Other Purposes” (Strasbourg, 1986). During the experiment,
the authors complied with the Law of Ukraine “On Protec-
tion of Animals from Cruelty” No. 27, Art. 230, 20006, as
amended by Law No. 1759-VI (1759-17) of 15.12.2009,
information of the Supreme Council, 2010, No. 9, Art. 76,
the general ethical principles of animal experimentation (First
National Congress on Bioethics, 20.09.2001, Kyiv), the Ethi-
cal Principles of Animal Experimentation (I National Congress
on Bioethics, 20.09.2001, Kyiv), the Ethical Code of Scientists
of Ukraine (National Academy of Sciences of Ukraine, 2009),
and the minutes of the meeting of the Bioethics Commission of
Odesa National Medical University No. 118A of 09 June 2017.

The publication contains the results of interdepart-
mental research of the Department of General, Pediatric
and Military Surgery with the Course in Urology and the
Department of Propedeutics of Internal Diseases and Ther-
apy of Odesa National Medical University.

Results. Considering that Methylglyoxal is a marker
of early protein glycation in the kidney tissue under pro-
longed hyperglycemia, we studied the correlation between
this indicator and the levels of proinflammatory factors of
prostaglandin E, (PGE,) and leukotriene B, (LTB,) in the
kidneys of rats with acute pyelonephritis under conditions
of concomitant diabetes mellitus in the experiment.

We found a positive correlation of medium strength
between MGL and PGE, in normal rats with a correla-
tion coefficient of R = 0.64, and between MGL and LTB,
(R=0.59) (Table 1).

With the development of AP in rats was found a sig-
nificant increasing of correlation coefficient between MGL

Table 1

Correlation between the level of Methylglyoxal (MGL) and the content of renal proinflammatory factors
(PGE,, LTB,) in acute pyelonephritis with concomitant diabetes mellitus in the experiment

. . Norm AP AP +Type 1 DM AP +Type 2 DM
Pairs of correlations
R p R p R p R p
MGL/PGE2 0.64 <0.05 0.75 <0.05 0.81 <0.05 0.79 <0.05
MGL/LTB4 0.59 <0.05 0.72 <0.05 0.77 <0.05 0.76 <0.05

Notes: R — correlation coefficient; p — level of correlation significance.
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and the level of eicosanoids in the kidneys, between MGL
and the level of prostaglandin E, (R = 0.75) and the level
of leukotriene B, (R = 0.72), which is associated with the
development of the acute inflammatory process.

Under conditions of AP and concomitant hyperglycemic
state (type 1 and type 2 diabetes mellitus), the correlation
between MGL and the level of eicosanoids in the kidneys
of rats increased to a greater extent and was in type 1 diabe-
tes mellitus between MGL and PGE, level — (R = 0.81) and
LTB, - (R =0.77), and in type 2 diabetes mellitus between
MGL and PGE, level — (R = 0.79) and LTB, — (R = 0.76).

When assessing the correlation between the level of
Methylglyoxal and indicators characterising oxidative and
carbonyl stress: carbonyl groups of proteins, xanthine oxi-
dase and NADPH oxidase in the kidney tissues of normal
rats and those with AP with concomitant hyperglycemic
state, we obtained a positive significant correlation (Table 2).

Thus, in the normal state, a significant positive correla-
tion of “medium strength” between the levels of MGL and
carbonyl protein groups in rats with a correlation coeffi-
cient (R = 0.58) was found.

An increase in the correlation coefficient to (R = 0.67)
was noted during AP development, and under conditions of
concomitant diabetes mellitus, the correlation coefficient was
characterised by a “strong” correlation (R = 0.86) in type 1
diabetes mellitus and (R = 0.84) in type 2 diabetes mellitus.

These changes indicate the presence of significant
“strong” positive correlation between the content of a
marker of early protein glycation processes and the level
of carbonyl stress intensity in the kidneys of rats with AP
and the most pronounced with a concomitant hyperglyce-
mic state.

When assessing the correlation between the level of
Methylglyoxal and the activity of the prooxidant enzymes
NADPH oxidase and xanthine oxidase, which produce
reactive oxygen species (ROS) in the rat kidneys, we
obtained the following results.

The correlation coefficient between the level of
Methylglyoxal and the activity of xanthine oxidase and
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NADPH oxidase in the kidneys was the following: in
the norm of “medium strength” — R = 0.52 and R = 0.56,
in “medium strength” AP — (R = 0.64) and (R = 0.68),
in AP and type 1 diabetes mellitus of “great strength”
(R=0.74) and (R =0.79), in AP and type 2 diabetes melli-
tus of “great strength” — (R = 0.72) and (R = 0.76), respec-
tively (p<0.05).

The findings indicate the presence of a significant pos-
itive relationship between the level of Methylglyoxal and
the indicators that determine the generation of reactive
oxygen species, causing an increase in oxidative stress in
the inflammatory process in the kidneys under conditions
of hyperglycemia.

We obtained a significant negative correlation of
“medium strength” between the level of Methylglyoxal
and the index of energy metabolism of ATP in the kid-
neys of normal rats — (R = -0.63), and between the level
of Methylglyoxal and reduced glutathione — (R = -0.63)
(Table 3).

With AP in the kidneys of rats, a significant “medium”
negative correlation between the level of Methylglyoxal
and ATP in normal conditions was found (R = -0.67),
and between the level of Methylglyoxal and reduced glu-
tathione it was “great” — (R = -0.75), which indicates a
greater relationship between these indicators. The same
trend was observed under conditions of AP with concomi-
tant diabetes mellitus: in AP and type 1 diabetes mellitus —
(R=-0.73)and(R=-0.86),inAPandtype2 diabetes mellitus—
(R=-0.71) and (R = -0.84), respectively (p<0.05).

Threfore, the data obtained indicate the presence of a
pronounced correlation between the level of Methylglyo-
xal, a marker of early processes of glycation of renal tis-
sue proteins, under conditions of carbonyl and oxidative
stress and indicators of energy metabolism (ATP) and thiol
state (reduced glutathione) in the kidneys of rats with acute
pyelonephritis under conditions of concomitant hypergly-
cemia.

Tables 4, 5, 6 show the correlation between the studied
biochemical parameters of the kidney tissue of rats with

Table 2

Correlation between the level of Methylglyoxal (MGL) and indicators characterising oxidative and carbonyl
stress in the kidney tissue in acute pyelonephritis with concomitant diabetes mellitus in the experiment

AP + AP +
Pairs of correlations Norm AP Type 1 DM Type 2 DM
R p R p R p R p
MGL/carbonyl protein groups 0.58 <0.05 0.67 <0.05 0.86 <0.05 0.84 <0.05
MGL/xanthine oxidase 0.52 <0.05 0.64 <0.05 0.74 <0.05 0.72 <0.05
MGL/NADPH oxidase 0.56 <0.05 0.68 <0.05 0.79 <0.05 0.76 <0.05
Notes: R — correlation coefficient; p — level of correlation significance.
Table 3

Correlation between the level of Methylglyoxal (MGL) and the index of energy metabolism (ATP)
and antioxidant state (reduced glutathione GSH) of the kidneys in acute pyelonephritis with concomitant
diabetes mellitus in the experiment

Pairs of correlations Norm AP AP + Type 1 DM AP + Type 2 DM
R P R P R p R P
MGL/ATP -0.63 <0.05 -0.67 <0.05 -0.73 <0.05 -0.71 <0.05
MGL/GSH -0.65 <0.05 -0.75 <0.05 -0.86 <0.05 -0.84 <0.05
Notes: R — correlation coefficient; p — level of correlation significance.
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Table 4

The effect of drug correction on the correlation between the level of Methylglyoxal and proinflammatory
eicosanoids of kidney tissue in acute pyelonephritis with concomitant diabetes mellitus in the experiment

Pairs of correlations AP + Type 2 DM AP + Type 2 DM + EMT AP + Type 2 DM + EPMT
R P R p R p
MGL/PGE2 0.79 <0.05 0.76 <0.05 0.69 <0.05
MGL/LTB4 0.76 <0.05 0.74 <0.05 0.65 <0.05
Notes: R — correlation coefficient; p — level of correlation significance.
Table 5

The effect of drug correction on the correlation between the level of Methylglyoxal and indicators
characterising oxidative and carbonyl stress in the Kkidney tissue in acute pyelonephritis with concomitant
diabetes mellitus in the experiment

Pairs of correlations AP + Type 2 DM AP+ Type 2 DM + EMT | AP+ Type 2 DM + EPMT
R p R P R P
MGL/carbonyl protein groups 0.84 <0.05 0.80 <0.05 0.72 <0.05
MGL/xanthine oxidase 0.72 <0.05 0.70 <0.05 0.59 <0.05
MGL/NADPH oxidase 0.76 <0.05 0.73 <0.05 0.63 <0.05
Notes: R — correlation coefficient, p — level of correlation significance.
Table 6

Effect of drug correction on the correlation between the level of Methylglyoxal (MGL) and the index of energy
metabolism (ATP) and antioxidant status (GSH) in the kidney tissue in acute pyelonephritis with concomitant
diabetes mellitus

+ + + + +
Pairs of correlations AP + Type 2 DM AP + Type 2 DM + EMT AP + Type 2 DM + EPMT
R p R P R P
MGL/ATP -0.71 <0.05 -0.69 <0.05 -0.66 <0.05
MGL/GSH -0.84 <0.05 -0.81 <0.05 -0.68 <0.05

Notes: R — the correlation coefficient; p — the level of correlation significance.

acute pyelonephritis under conditions of concomitant dia-
betes mellitus and drug treatment.

With the use of etiotropic drug treatment (EMT), the
correlation coefficient between the indicators was mod-
erately reduced but had a pronounced significant posi-
tive relationship: between MGL and the level of PGE, —
(R = 0.76), between MGL and the level of LTB, —
(R=0.74) (Table 4). The use of etiotropic and pathogenetic
drug treatment (EPMT) in rats with AP and type 2 diabetes
mellitus contributed to a decrease in the correlation coef-
ficient between the indicators, which was significant and
had a direct relationship: between MGL and PGE, level —
(R =10.69), between MGL and LTB, level — (R = 0.65).

In rats with AP under conditions of concomitant type 2
diabetes mellitus and EMT, the correlation between the
level of MGL and carbonyl protein groups (CPG), the
activity of prooxidant enzymes was: between MGL and
CPG—R=0.80,between MGLandxanthine oxidaseactivity—
R = 0.70, between MGL and NADPH oxidase activity —
R =0.73 (Table 5).

The use of EPMT in rats with AP and type 2 diabetes con-
tributed to a decrease in the correlation coefficient between
the level of MGL and CBG — R = 0.72, and between MGL
and xanthine oxidase activity — R = 0.59, between MGL and
NADPH oxidase activity — R = 0.63 (p<0.05).

When using EMT, the data obtained indicate the pres-
ence of a significant negative correlation between the
level of methylglyoxal, ATP and reduced glutathione in
kidney tissue in rats with AP with hyperglycemia, namely
(R=-0.69) and (R =-0.81), respectively (Table 6).

The data on the effect of EPMT on the correlation between
the level of methylglyoxal, ATP and GSH of kidney tissue in
rats with AP with hyperglycemia were obtained (Table 6).

The correlation coefficient between the level of MGL, ATP
and GSH was moderately reduced, significant and “medium
strength” (R = -0.66 and R = -0.68, respectively).

Conclusions

1. In the kidneys of animals, there is an increase in
the level of the marker of early processes of glycation of
Methylglyoxal proteins and the level of eicosanoids, a
decrease in energy potential against the background of oxi-
dative/carbonyl stress and depletion of the enzymatic antiox-
idant system and imbalance of thiol status, as evidenced by a
significant level of correlation coefficient between Methylg-
lyoxal and prostaglandin E, and leukotriene B,, MHL and
carbonyl groups of proteins, xanthine and NADPH oxidase,
as well as MHL with ATP and reduced glutathione (GSH).

2. A pronounced positive correlation between methylg-
lyoxal, a marker of early protein glycolysis, and the lev-
els of eicosanoids prostaglandin E, and leukotriene B, was
confirmed, carbonyl protein groups and the activity of
prooxidant enzymes xanthine oxidase and NADPH oxi-
dase, indicating their pathogenic role in the development
of the inflammatory process of AP in the rat kidneys, espe-
cially in the case of concomitant diabetes mellitus.

3. A significant role in the progression of the inflam-
matory process in the kidneys under hyperglycemic con-
ditions, given the presence of significant correlations, is
played by the depletion of thiol status and energy potential
in the development of oxidative/carbonyl stress.

4. Correlation analysis showed high efficiency of etio-
tropic and pathogenetic drug treatment for the correction
of complex metabolic disorders in the kidneys of rats with
acute pyelonephritis under hyperglycemic conditions and
the implementation of nephroprotective effect.
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Statistical data on acute cerebrovascular accident rates in our country highlight the progressive increase in new stroke cases. Such an
extremely unsatisfactory situation has arisen due to some reasons, one of which is the ineffective pharmacotherapy of strokes, which is a
sequence of our incomplete understanding of chronic cerebral ischemia pathophysiological mechanisms. It seems interesting and expedient to
clarify the efficacy of intranasal administration of deproteinized haemoderivative of young calves’ blood throughout the post-ischemic period
from the point of view of the potential restoration of impaired mnestic functions.

The aim of the work was to determine the efficacy of endonasal administration of deproteinized calf blood dialysate for restoring memory
impairment in rats throughout the post-ischemic period dynamics.

Materials and methods. A model of chronic brain ischemia was reproduced by carotid arteries bilateral isolation and ligation. Rats with
chronic brain ischemia were intranasally administered deproteinized calf blood dialysate. The rats were observed for 7 days, during which the
animals’ mnestic functions were examined in the forms of active avoidance conditioned reflex and a conditioned food reflex development.

Results and their discussion. The data obtained indicate the formation of mnestic dysfunctions during the postischemic period, which
are characterized by learning process decline as well as short— and long-term memory marked suppression under active avoidance conditioned
reflex, which is combined with conditioned food reflex learning, preservation and extinction processes disturbances. The registered amnestic
effects are persistent, noted 24 hrs after the carotid arteries occlusion and continued throughout the whole trial. Considering the mechanisms
for achieving neuroprotective effect of deproteinized calf blood dialysate and its intranasal route of administration, the authors suppose
it appropriate and pathogenetically justified to include deproteinized calf blood dialysate in a comprehensive scheme of pharmacological
correction of cognitive disorders or their prevention under cerebrovascular pathology.

Keywords: chronic cerebral ischemia, cognitive disorders, deproteinized calf blood dialysate, pathogenetic mechanisms, pharmacological
correction.
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HEAPONPOTEKTUBHI E®EKTH JENPOTEIHOBAHOI'O TIEMOMIAJI3ZATY TEJAYOI
P IHTPAHA3AJIBHOMY BBEJEHHI 3A YMOB XPOHIUHOI IIIEMIi MO3KY

Ooecvruii nayionanshull meouynuti ynisepcumem, Odeca, Ykpaina

Meta pocmijkeHHS — BU3HA4YEHHS €(EKTHBHOCTI €HIOHA3aJbHOTO BBEICHHSA AEMPOTETHOBAHOTO TeMofiani3aTy Tenmsdoi KpoBi
y BiTHOBJICHHI MHECTUYHHX MOPYIIEHb Y ITypiB B IMHAMILI MOCTieMiqHoro nepioxy. OTpuMaHi 1aHi CBij4arh Npo (opMyBaHHS MHECTHYHUX
IUCcYHKIIH B JUHAMINI IOCTIMIEMIYHOrO HEpiody, SIKi XapaKTepU3yIOThCS MOTIPHICHHSAM IIPOLECY HABYAHHS, a TAKOXK IPUTHIYCHHIM
KOPOTKO— Ta JIOBTOCTPOKOBOI IaM’sITi 32 YMOB YMOBHOTO pe(IeKCy aKTHBHOIO YHUKHEHHS Ta XapdoBOr0 YMOBHOTO peduexcy. Bix3naueni
aMHeCTHYHI eeKTH € CTIHKMMH, PeecTpyIoThesl y IIypiB Bike yepe3 24 roj micis GinarepaibHOT OKIIO3ii COHHMX apTepiil Ta TPUBAIOTh
IIPOTSITOM BCHOTO JOCIi LY. 3BaKaloqn Ha MEXaHI3MH peatizanii HepoIpOTEeKTUBHOTO e(peKTy JeNPOTEIHOBAHOTO TeMOIialli3aTy Tesa0i KpoBi
Ta CHIOHA3AIBHOTO LIUIAXY HOTO BBE/ICHHS, aBTOPH BPAKAIOTh JJOLJIBHUM Ta aTOreHETHYHO OOIPYHTOBAHUM BKJIIOYCHHS JICIPOTEIHOBAHOTO
reMojiiani3aty Tensyoi KpoBi 10 KOMIUIEKCHOT cxeMu (papMakoIoriqHOi KOpeKIii KOTHITHBHUX PO3IajiB abo 3amobiraHHs X pO3BUTKY IpU
11epeOpoBacKyIIsIpiit MaToNOTii.

Kutro4osi ciioBa: xpoHiuHa imiemMis MO3KY, KOTHITHBHI IOPYLICHHS, ACMPOTCIHOBAHUH Jiai3aT TeNs 401 KPOBi, MATOTCHETHYHI MEXaHi3MH,
(bapMaKoJIoriyHa KOPEKILis.

KPOBI

Introduction. The statistical indicators of acute cer-
ebrovascular disease incidence in our country unfortu-
nately demonstrate a negative trend, reflecting a progres-

© V. V. Kirchev , I. O. Ostapenko, S. V. Tertyshnyi et al., 2025

CTarTs NOLIMPIOETHCS HA YMOBAX JiLEH311

sive increase in new stroke cases [1; 1]. According to the
statistics, our country ranks among the leading nations in
Europe, highlighting a global trend of the so-called "cere-
brovascular catastrophe," as declared by the World Health
Organization at the end of the last century.

Currently, patients who have suffered a stroke due to acute
cerebrovascular events constitute the majority of individuals
with cerebrovascular pathology [2, 3]. Consequently, from
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social, economic, and medical perspectives, the treatment of
such patients, their comprehensive rehabilitation — including
the restoration of motor, sensory, cognitive, and other phys-
iological functions — and the prevention of stroke-related
complications are of great importance [2, 4].

This quite unsatisfactory situation has arisen due to a
number of factors, among which, if not the most critical, are
the inefficacy of pharmacotherapy for stroke patients and the
incomplete understanding of the pathophysiological mecha-
nisms underlying chronic cerebral ischemia (CCI), and the
progressively developing vascular catastrophe [5].

From a fundamental perspective, it is essential to consider
the complete disruption of regulatory activity and the loss of
central control over descending projections due to cascad-
ing, multi-chain positive feedback mechanisms in CCI [5]. It
complicates the rationale for using specific pharmacological
agents for treating relevant patients, as well as for secondary
neuroprotection. The effectiveness of such neuroprotection
must be directed toward restoring lost motor, sensory, and
other physiological functions, as well as emotional expres-
sion and the modulation of stereotypic, coordinative, explora-
tory, and investigative behaviours, among others [1, 6].

We conducted a series of experimental studies aimed
at restoring lost or impaired behavioural responses in the
post-ischemic period [7]. When designing these studies, it
is crucial to consider the challenges associated with drug
penetration through the blood-brain barrier to achieve
a direct therapeutic effect. This limitation prompted us
to explore alternative drug administration routes to the
affected area.

Current positive experimental and clinical findings on the
intranasal administration of pharmacological agents [8, 9] cap-
tured our interest regarding their potential efficacy in the context
of CCI. Therefore, given the aforementioned considerations, we
find it both relevant and promising to investigate the effective-
ness of intranasal administration of deproteinized haemoderiva-
tive obtained from young calves’ blood during the post-ischemic
period, particularly in terms of its potential to restore impaired
cognitive functions through the activation of sanogenetic mech-
anisms in this complex pathophysiological condition.

The aim of this study was to evaluate the efficacy
of intranasal administration of deproteinized calf blood
dialysate in restoring rats’ memory impairments during the
post-ischemic period.

Materials and methods. The experiments were con-
ducted under chronic conditions on 62 male Wistar rats
weighing 180-250 g, housed in a vivarium. The housing,
handling, and experimental procedures were carried out in
compliance with the General Ethical Principles of Animal
Experiments, approved by the Fifth National Congress on
Bioethics (Kyiv, 2013). Additionally, the study adhered
to the recommendations of the European Convention for
the Protection of Vertebrate Animals Used for Experimen-
tal and Other Scientific Purposes (Strasbourg, 1985), the
methodological guidelines of the State Pharmacological
Centre of the Ministry of Health of Ukraine (Preclinical
Drug Studies, 2001), and the principles of humane treat-
ment of laboratory animals.

The CCI model was induced by skin incision, isolation,
and bilateral ligation of the carotid arteries [8]. The animals
were divided into the following groups:
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Group 1 (Control): Intact rats that underwent skin inci-
sion without carotid artery ligation (n = 7).

Group 2 (Experimental): Rats with carotid artery liga-
tion and CCI induction (n = 12).

Group 3 (Experimental + deproteinated calf blood
dialysate): Rats with CCI that received intranasal admin-
istration of deproteinated calf blood dialysate (DCBD;
10 pL; “Valeant Pharmaceuticals Switzerland GmbH”,
Switzerland; n = 12).

Following carotid artery ligation, the rats were observed
for seven days. During this post-ischemic period, memory
functions were assessed using two behavioural tests: the con-
ditioned active avoidance reflex (CAAR) test and the condi-
tioned food reflex test [10]. The experiments began with the
assessment of locomotor activity by counting the number of
squares crossed in the open field test and the number of ver-
tical rearing episodes demonstrated by the rats over a 2-min
period [7]. The obtained results were statistically analysed
using the Bonferroni parametric criterion. The minimum sta-
tistical significance threshold was set at p<0.05.

Results and discussion. In rats with CCI, immobilisa-
tion was observed starting from the first day of the experi-
ment, as evidenced by a significantly lower number of
squares crossed in the open field test compared to the con-
trol group (a 4.4-fold decrease; p<0.01; Fig. 1A). Over the
following seven days of observation, CCI rats were only
able to cross, on average, a single square in the open field,
typically remaining in close proximity to their initial posi-
tion on the horizontal plane.

Similar trends were observed for vertical rearing
activity, which showed a significant reduction during the
post-ischemic period (Fig. 1B). Both horizontal and verti-
cal motor activity measures were significantly less in CCI
group compared to control values (p<0.01).

In rats during the post-ischemic period, an expressed
impairment of learning processes, as well as short-term and
long-term memory, was observed. This was evident from a
significant increase in the number of pairings of the condi-
tioned and unconditioned stimuli required for the formation
of the CAAR (Fig. 2A), its retrieval in 24 hrs (Fig. 2B), and
its retention after seven days (Fig. 2C) from the moment of
induction.

Indeed, on the first day of CCI, the measured parameter
necessary for the formation of CCI (the learning process)
was 43.6% higher than the corresponding value in the con-
trol observations (p<0.05; Fig. 2A). The number of pai-
rings of conditioned and unconditioned stimuli required for
CAAR development after 24 hrs and 7 days from the acqui-
sition of the conditioned reflex was found to be 92.4% and
94.8% greater, respectively, than in the control group (in
both cases, p<0.05; Fig. 2B and 2C).

Starting from the 3™ day of the trial, the values of lear-
ning, short-term memory, and long-term memory in CCI
rats that received intranasal DCBD were comparable to
those in the control group and were significantly lower
when compared to the corresponding values in the CCI
group without pharmacological correction (p<0.05; Fig. 2).

When examining cognitive dysfunctions in CCI rats
using the conditioned food reflex test, it was found that
attempts to enter the maze and successfully locate food
during training were effective only on the third day of the
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Fig. 1. Distribution of Horizontal (A) and Vertical (B) Motor Activity in the Open Field
Test in Rats During the Post-Ischemic Period
Legend: The x-axis represents the observation days (duration of the experiment).
The y-axis indicates the number of squares crossed (Figure A) and the number of vertical
rearing episodes (Figure B) in the open field test

Notes: **— p<0.01 — statistically significant differences of the investigated parameters compared with

corresponding control values.
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Fig. 2. Effect of Intranasal DCBD Administration on Learning Processes (A), Short-Term
Memory (B), and Long-Term Memory (C) in Rats During the Post-Ischemic Period
Legend: The x-axis represents the observation days (experiment duration).

The y-axis indicates the number of pairings of conditioned and unconditioned stimuli

Notes: * — p<0.05 — statistically significant differences of the investigated parameters compared with
corresponding control values; #—p<0.05 — statistically significant differences of the investigated parameters
compared with the same values in CCI rats without pharmacological correction.

post-ischemic period (Fig. 3A). In contrast, the assess-
ment of retention and extinction of the conditioned reflex
showed significant results only on the 5" day of the experi-
ment (Fig. 3B and 3C, respectively). This delay can be
attributed to the animals’ akinesia during the initial days of
the post-ischemic period.

During the training period, the number of attempts to
enter the maze leading to successful food localisation began
to appear only on the 5% day of the postischemic period.

16

This index in rats with CCI receiving intranasal DCBD
was 2.340.3, which on 91.7% prevailed the corresponding
value in rats with CCI without pharmacological correction
(p<0.05; Fig. 3A). This expression of DCBD intranasal
administration efficacy in learning process improving was
maintained until the end of the trial.

The intranasal DCBD administration in rats with CCI
significantly improved the conditioned food reflex reten-
tion (Fig. 3B) and extinction (Fig. 3C) when compared to
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corresponding values in CCI rats without pharmacologi-
cal correction (in all cases, p<0.05). This similar pattern
of mnestic functions recovery, assessed by the criteria of
the conditioned food reflex under the influence of intrana-
sal DCBD, was consistently observed until the end of the
experiment.

Thus, the data obtained characterises a sufficiently pro-
longed postischemic period during which rats exhibit mnes-
tic dysfunctions. The cognitive impairments formation is
confirmed by the establishment and subsequent persistence
of conditioned active avoidance and conditioned food
reflexes. A clear deterioration in the learning process is evi-
dent, along with pronounced suppression of both short-term
and long-term memory during CAAR, which is associated
with disruptions in learning, retention, and extinction of the
conditioned food reflex. These mnestic effects are stable,
being recorded in rats just 24 hrs after carotid arteries bilat-
eral occlusion and lasting throughout the experiment.

From a discussion perspective, we would like to empha-
sise the following four aspects. Firstly, from a methodologi-
cal standpoint, the relevance of the applied CCI model to
the corresponding clinical condition has been confirmed,
as similar mnestic impairments, disorders of higher ner-
vous activity, and psychological manifestations are
observed in patients with ischaemic stroke and dominate
the clinical picture of cerebrovascular diseases [4, 11-13].

Secondly, we note that the cognitive impairments formed
in rats clearly reflect the neuropathophysiological mecha-

OContral
B Chronic Cerebral Echemia
O Chronic Cerebral lschemia + DCBD

45+ OContol
M Cheonic Cerebral lschemia

O Cheenic Cerebral lschemia + DCBD
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nisms that persist in the body during CCI, characterised by
nearly complete disorganisation and/or dysregulatory effects
[5, 12]. In our opinion, such a dysregulatory effect also con-
tributes to the disruption of the learning process during the
formation of conditioned food reflexes due to an additional
mechanism of motor deficit alongside ischaemic neuronal
damage. This combination prevents rats from forming a
memory engram in the 8-arm radial maze test during the
post-ischaemic period. This is consistent with similar data
on reduced motor activity, development of neurological
deficits, and emotional disturbances in experimental CCI
under conditions of vertebral blood supply insufficiency
[14]. We believe that the akinesia observed in animals with
CCI determines the severity of learning processes, retention
of memory engrams, and resistance to their extinction.

Thirdly, we consider it an important finding that cogni-
tive impairments can be restored during the development
and retention of conditioned reflexes throughout the post-
ischaemic period due to DCBD administration. Interestingly,
the DCBD anti-ischaemic efficacy was achieved through its
endonasal administration, and the process of mnestic impair-
ments restoring was sustained, starting from the 3% day of
the experiment and continuing until its conclusion.

The obtained data regarding the effectiveness of DCBD
endonasal route of in CCI aligns with corresponding results
highlighting the effectiveness of similar routes for admini-
stering pharmacological compounds in cases of ischaemic
and traumatic brain injuries [8]. Through endonasal admin-
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Fig. 3. Effect of Intranasal DCBD Administration on Learning Processes (A), Retention (B)
and Extinction (C) of the Conditioned Food Reflex in the 8-Arm Radial Maze Test in Rats
During the Post-Ischemic Period
Legend: The x-axis represents the observation days (experiment duration). The y-axis
indicates the number of attempts to enter the maze beams leading to successful food
localization

Notes: ** — p<0.01 — statistically significant differences of the investigated parameters com-
pared with corresponding control values; #—p<0.05 — statistically significant differences of the investi-
gated parameters compared with the same values in CCI rats without pharmacological correction.
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istration, pharmacological agents can immediately pene-
trate the brain without the need to cross the blood-brain
barrier, which generally enhances the effective therapeutic
concentration and facilitates a quick and efficient response
(8,9, 15].

It is well known that, in clinical conditions of vascular
injury, the speed of the implementation of the neuropro-
tective effect and its effectiveness determine the success
of secondary neuroprotection. Therefore, we consider the
obtained data as experimental justification for the appro-
priateness of endonasal administration of pharmacological
agents with neuroprotective mechanisms in clinical settings
for acute cerebrovascular circulation disorders.

In the fourth point, it is interesting to examine the neuro-
pathophysiological mechanisms of post-ischaemic memo-
ry disorders, detailing that the chosen models for forming
conditional reflexes involve clarifying the mechanisms of
various types of memory, specifically: visual, spatial, ref-
erence, working, etc. [11]. It was proved that, with DCBD
endonasal administration, the most effective recovery was
observed in the processes of learning and short-term me-
mory. Our attempts to alleviate the deficit in long-term
memory were somewhat less effective, as its neurophysio-
logical mechanisms are more complex and are more sig-
nificantly affected by CCI. Additionally, it is important to
recall the substantial contribution of the reduced “motor
component” to the expression of long-term memory defi-
cits during the postischemic period [7].

Finally, we supposed important to follow the mechanism
of DCBD neuroprotective efficacy in the used CCI model.
DCBD is a compound of natural origin with reparative
and regenerative effects in damaged tissues by increasing
both cellular proliferation stimulation and their migration
directly to focus of injury [16, 17]. DCBD is also shown to
facilitate oxygen utilization and stimulate glucose transport
by cells in conditions of hypoxia and metabolic resources
reduction [17]. Taking into account the above-mentioned
effects DCBD contributed to neurological status normal-
ization and blood pressure stabilization in patients during
the post-traumatic period [5] and was also effective in brain

bioelectrical activity normalization in experimental brain
trauma [18].

Thus, considering the mechanisms of DCBD neuro-
protective effect and its route of administration, we find it
appropriate and pathogenetically justified to include it in
a comprehensive pharmacological correction scheme for
cognitive disorders or to prevent their development in cere-
brovascular pathologies.

Consequently, the demonstrated effectiveness of this
pathogenetically justified approach to restoring memory
impairments during the post-ischaemic period indicates
the development of a neuroprotective effect and the poten-
tial to enhance treatment efficacy for patients with chronic
cerebral ischaemia through the intranasal DCBD adminis-
tration. Therefore, we consider the obtained data as exper-
imental grounds for the clinical testing of DCBD effects
as part of secondary neuroprotection, which could facili-
tate the recovery of cognitive dysfunctions in patients with
acute cerebrovascular disorders.

Conclusions. The data obtained indicate the formation
of pronounced post-ischaemic memory dysfunctions, char-
acterised by a deterioration in the learning process and sig-
nificant suppression of both short— and long-term memory
in the context of the active avoidance conditional reflex,
which is associated with disruptions in the processes of
learning, retention, and extinction of the food conditional
reflex.

The noted amnestic effects are stable, being recorded in
rats 24 hrs after carotid arteries bilateral occlusion and las-
ting throughout the entire experiment. The neuroprotective
efficacy of DCBD was achieved with the intranasal admini-
stration of the drug, and the process of restoring memory
impairments was consistent, starting from the third day of
the experiment until its completion.

Considering the mechanisms of DCBD neuroprotective
effect realization and the endonasal route of its administra-
tion, we consider it appropriate and pathogenetically justi-
fied to include it in a cognitive disorders complex scheme
of pharmacological correction or their development pre-
vention in cerebrovascular pathology.
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Introduction. Diabetes mellitus (DM) is one of the most acute medical and social problems in modern society. The leading link in the

pathogenesis of diabetes is a persistent increase in blood glucose and insulin resistance of target cells, which in turn leads to complications.
Endothelial cells are the first to be affected by high blood glucose concentrations. Hyperglycaemia activates protein kinase C, leads to the
accumulation of glycosylated proteins, an increase in the content of oxidised plasma lipoproteins, which causes disruption of vascular energy
metabolism and endothelial cell damage

Materials and Methods. The experimental study was carried out on rats of both sexes of the Wistar line, weighing 180-200 g, aged
3 months. During the experiment, the animals were divided into two groups — 18 rats each: Group I — intact animals; Group II — animals with
modelled diabetes mellitus.

Results. It has been established that diabetes mellitus increases vasoconstrictor mediators such as endothelin-1 against the background of
a decrease in the activity of endothelial NO synthase, which indicates a violation of the physiological synthesis of nitric oxide, and accordingly
leads to the development of endothelial dysfunction in the modelled pathological condition.

Conclusions. In type 2 diabetes mellitus, a whole cascade of pathological reactions in the vascular endothelium unfolds. As a result,
persistent endothelial dysfunction develops, which leads to the fact that the vascular endothelium itself is involved in the pathogenesis of type
2 diabetes and causes a number of other complications

Keywords: endothelial dysfunction, diabetes mellitus, endothelin-1 nitric oxide, NO synthases.
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IMNATOTEHETHUYHI OCOBJIUBOCTI EHlIOTEJ]lAJIbHOi lll/lCCDYHKIJ,li INPU EKCIIEPUMEHTAJIbOMY
HYKPOBOI'O JIABETY 2-T'O TUITY

O0ecvkuti HayioHanbHull Meouynuil yHigepcumem, Qdeca, Yxkpaina

B excriepuMeHTanbHOMY JOCIIPKEHHI HA CTaTeBO3PLINX IIypax i3 3MOJEIbOBAHUM IIyKPOBHUM JiadeToM 2-To THITy Oy/I0 MOKa3aHo poiib
MeZiaTopiB MOMIKOKEHHS B PO3BUTKY EHAOTeNianbHOT aucyHKIii. BeranoBieHo, Mo mpy yKpoBoMy Aia0eTi CIIoCTepiracThes MiIBHIIEeH-
HsI Ba30KOHCTPHKTOPHUX MEIaTOPiB, TAKUX SK €HOOTENiH-1 Ha T/ 3MEHIIEHHS aKTUBHOCTI eHAoTemianbHoi NO-CHHTA3H, 10 CBIIYUTH PO
HOpyIIeHHs (i310I0TYHOr0 CHHTE3Y OKCHJLY a30Ty, 1 BIANOBIJHO NPU3BOAUTH [0 PO3BUTKY AUCHYHKIIT €HIOTEIII0 HA T 3MO/IEIOBAHOTO

IATOJIOTIYHOTO CTaHy. Yci I CKIIaJJ0Bi MOXKYTh IIPH3BOUTH JI0 IPOTPECYBAHHS MIKPOAHTIOIATHYHNX YCKIIAHEHb.
KurouoBi ciioBa: ennoremianbHa TUCQYHKIIA, IyKPOBHH AiadeT, OKCHA a30Ty eHuoTenit-1, NO-cuHTasn.

Introduction. It is well known that diabetes melli-
tus (DM) is one of the most pressing medical and social
challenges of modern society. The number of people with
diabetes is continuously increasing due to the rapid pace
of urbanization, the growing prevalence of obesity, and
sedentary lifestyles [1, 3]. A key pathogenic mechanism of
diabetes is the persistent elevation of blood glucose levels
and target cell resistance to insulin, which in turn leads to
complications such as retinopathy, neuropathy, nephropa-
thy, and cardiovascular diseases [4, 5].

It has been demonstrated that endothelial dysfunction
and impaired arterial elasticity are closely linked to the
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onset and progression of diabetic complications [6, 7].
Endothelial cells are the first to be affected by elevated
blood glucose concentrations. Under hyperglycemic condi-
tions, protein kinase C is activated, leading to the accumu-
lation of glycosylated proteins and an increase in oxidized
plasma lipoproteins. These processes disrupt vascular cell
energy metabolism and cause endothelial damage [8]. Intra-
cellular oxidative stress plays a key role in the pathogenesis
of endothelial dysfunction by promoting the synthesis of
vasoconstrictive, pro-inflammatory, and growth mediators,
as well as coagulation factors, while simultaneously reduc-
ing nitric oxide production and fibrinolytic system compo-
nents. Ultimately, these changes contribute to the develop-
ment of vascular complications in diabetes, including both
microangiopathies and macroangiopathies [9, 10].

The formation of diabetic microangiopathies and mac-
roangiopathies is a major determinant of patient progno-
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sis and life expectancy. It has been suggested that "diabe-
tes begins as a metabolic disorder and ends as a vascular
pathology" [11]. No other immune or metabolic disease
causes such extensive damage to the entire vascular system
[12]. Structural vascular changes occur, including thicken-
ing of the basement membrane, alterations in its selective
permeability, and narrowing of the vascular lumen due to
atherosclerotic changes in the vessel walls. These processes
underlie the development of diabetic angiopathies and their
associated pathologies [13].

Despite significant advancements in diabetes treatment,
this pathology remains a focus of research worldwide due
to the insufficient understanding of the mechanisms under-
lying its complications [14].

Objective. The aim of the present study is to investigate
changes in markers of endothelial functional state in exper-
imental diabetes mellitus.

Materials and Methods. The experimental study was
conducted on Wistar rats of both sexes, weighing 180-200 g
and aged 3 months, which were maintained on a standard
vivarium diet.

During the experiment, the animals were divided into
two groups of 18 rats each:

— Group I — intact animals;

— Group II — animals with induced diabetes mellitus.

To model type 2 diabetes mellitus (T2DM), the rats
received a single intravenous injection of streptozotocin at
adose of 65 mg/kg, preceded by an intraperitoneal adminis-
tration of nicotinamide at a dose of 230 mg/kg, 15 minutes
prior. This model allowed for the development of moderate
and stable hyperglycemia while preserving approximately
40% of pancreatic insulin reserves. The animals were euth-
anized on day 30 by decapitation under light ether anes-
thesia.

Animal housing, handling, and procedures were carried
out in accordance with the "General Ethical Principles for
Animal Experiments," adopted by the V National Congress
on Bioethics (Kyiv, 2013). Additionally, the study adhered
to the recommendations of the European Convention for
the Protection of Vertebrate Animals Used for Experimen-
tal and Other Scientific Purposes (Strasbourg, 1985) and
the methodological guidelines of the State Pharmacological
Center of the Ministry of Health of Ukraine, "Preclinical
Drug Research" (2001).

To assess endothelial functional status in blood
plasma, the following parameters were measured:
endothelin-1 concentration — determined using an
enzyme-linked immunosorbent assay (ELISA) with
"Biomedica gruppe" kits (Austria); von Willebrand fac-
tor activity — assessed by a photometric method using
ristocetin cofactor time with Innovance VWF Ac rea-
gents (Siemens Healthineers, Germany); endothelial and
inducible nitric oxide synthase (eNOS and iNOS) le-
vels — evaluated by a spectrophotometric method based
on nitrite accumulation in a reaction mixture containing
50 mM potassium dihydrogen phosphate (pH 7), 1| mM
magnesium chloride, | mM NADPH, and 2 mM calcium
chloride, incubated for 15 minutes at 37°C.

Statistical analysis of the obtained data was performed
using Statistica 8.0 software. The minimum level of statis-
tical significance was set at p < 0.05.
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Results and Discussion. It is well established that the
concept of endothelial dysfunction as a disorder of NO-de-
pendent regulation is based on the critical role of nitric
oxide (NO) in modulating nearly all endothelial functions.
The NO synthesis system is highly sensitive to various
types of damage. Nitric oxide regulates the activity and
sequential activation of all biologically active substances
produced by endothelial cells. In addition to its vasodila-
tory effect, NO inhibits smooth muscle cell proliferation,
prevents blood cell adhesion, and exhibits anti-aggregant
properties [15, 16]. Given that the physiological levels of
NO required for normal vascular function are maintained
through the synthesis of NO from L-arginine by endothe-
lial NO synthase (eNOS), it was reasonable to investigate
changes in the activity of both endothelial and inducible
NO synthase (iNOS) (Figure 1).
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Fig. 1. NO synthase activity in experimental diabetes
mellitus in rats

Note: *—p < 0.05 compared to the intact animal group.

During our study, a significant threefold decrease in
eNOS levels was observed in rats with experimental dia-
betes mellitus compared to the intact animal group. Nota-
bly, a compensatory fourfold increase in iNOS content was
detected in Group II animals compared to intact controls,
rising from 2.74+0.09 to 11.514+0.67 nmol/min-mg, respec-
tively.

The increase in iNOS levels in diabetes may indicate
an enhanced NO synthesis, which, in turn, interacts with
superoxide radicals, leading to endothelial cell dysfunc-
tion, inhibition of lymphocyte proliferation, and suppres-
sion of various enzymes [17]. These changes may also be
influenced by biologically active substances such as inter-
feron, interleukin-1, and other cytokines, further highligh-
ting significant endothelial alterations in diabetes mellitus
[18]. The aforementioned findings suggest an impairment
of physiological nitric oxide synthesis, contributing to
endothelial dysfunction in the context of an experimentally
induced pathological state. These factors may ultimately
lead to the progression of microangiopathic complications.

Our results confirm that disruptions in NO synthesis rep-
resent a critical pathogenetic link in diabetes development
and serve as a key driver of endothelial dysfunction [15].

To gain deeper insights into endothelial functional sta-
tus and its disturbances in diabetes, we selected endothe-
lin-1 as a study target. Endothelin-1 is a classical represent-
ative of endothelins with strong vasoconstrictive properties
[7,19].
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In laboratory rats with experimental type 2 diabetes
mellitus, endothelin-1 levels were found to be elevated
twofold (statistically significant differences at p < 0.05)
(Figure 2).

pg/mL
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Fig. 2. Changes in endothelin-1 levels in rats with
diabetes mellitus

Note: * — p<0.05 compared to the intact animal group.

Changes in endothelin-1 concentration during the
progression of diabetes mellitus indicate an imbalance in
endothelial factor secretion, leading to enhanced vasocon-
striction. This may result in ischemia, further endothelial
damage,andserveasapathogenic mechanisminthe develop-
ment of endothelial dysfunction, contributing to both vas-
cular impairment and insulin resistance [5, 20].

It is important to note that endothelin-1 plays a signif-
icant role not only in the pathogenesis of atherosclerosis,
ischemic brain damage, and pulmonary hypertension but
also in the development of diabetes mellitus and its com-
plications.

An increase in plasma von Willebrand factor (vVWF)
levels was also observed in experimental animals, ri-
sing from 135.02+24.7% to 162.03+21.14% compared to
intact animals. We hypothesize that the increased release
of vVWF may be due to continuous exposure to platelet
agonists, which, in turn, leads to a depletion of granules
or disruption of their release. Consequently, this enhances
hemostatic system activity and intercellular interaction
processes.

Our findings confirm literature data suggesting that
endothelial dysfunction is a key component in the devel-
opment of both micro- and macroangiopathies [10]. This is
primarily associated with the sensitivity of endothelial cells
to oxidative stress, hyperglycemia, and hyperlipidemia.
These pathological factors contribute to endothelial cell
damage, dysregulation of bioactive substance balance, and
disturbances in intercellular interactions, vascular function,
and hemostasis [14, 18].

Conclusions. Type 2 diabetes mellitus triggers a cas-
cade of pathological reactions within the vascular endothe-
lium, which is primarily affected by hyperglycemia, exces-
sive exposure to hypertensive and inflammatory stimuli,
thrombotic activators, increased leukocyte adhesion, and
disruption of endothelial intercellular junctions. As a result,
persistent endothelial dysfunction develops, leading to
the direct involvement of the vascular endothelium in the
pathogenesis of type 2 diabetes mellitus and the onset of
various complications [15, 17].

Thus, endothelial dysfunction is an integral aspect of
insulin resistance syndrome, contributing to increased vas-
cular reactivity, the development of arterial hypertension,
and the subsequent emergence of micro- and macrovascu-
lar complications [3].

Prospects for Further Research. Future research
should focus on expanding our understanding of the patho-
genesis of diabetic nephropathy and identifying the most
diagnostically valuable biochemical markers of the patho-
logical process. Based on the obtained results, further
efforts will be directed toward developing novel pathoge-
netic treatment strategies aimed at halting disease progres-
sion and refining conservative treatment methods.
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Background. Barrett's esophagus (BE) is a precancerous condition marked by the transformation of squamous epithelium into columnar
epithelium. Traditionally, radiofrequency ablation (RFA) has been the standard treatment, but newer methods like hybrid argon plasma
coagulation (APC) and cryotherapy are emerging as alternatives.

Aim. To compare the effects of various lifting fluids on the efficiency of performing hybrid APC in the treatment of BE.

Methods. The experiment was conducted on pig esophagi. Various lifting fluids (0.9% sodium chloride, 4% gelatin, and 6% hydroxyethyl
starch) were used. A gastroscope, an electrosurgical unit with an APC2 module, and endoscopic needles were employed. Pathological analyses
were performed to assess the efficacy of the lifting fluids and compare hybrid APC to standard APC. Nine procedures were conducted,
including classic APC and hybrid APC using different fluids and power settings.

Results. Classic APC at 30 watts showed limited mucosal coagulation, while at 60 watts, full coagulation with significant submucosal
damage was observed. Hybrid APC with colloid solutions provided longer lifting duration, reducing the need for reinjections. At 30 and
60 watts, hybrid APC preserved the submucosal and muscular layers, with complete mucosal coagulation at higher wattages.

Conclusions. Hybrid APC offers an effective alternative to traditional methods for treating Barrett's esophagus, with fewer complications
and increasing global adoption.

Keywords: Barrett's esophagus, hiatal hernia, argon plasma coagulation, argon plasma ablation, Esophageal metaplasia.
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I'BPUJIHA APTOHOIIJIABMOBA KOAT VIS IIA BJIIKYBAHHICTPABOXOAY BAPPETTA: EKCIIEPUMEHT

Hepoicasna ycmanosa «Hayionanvhuil Haykosuii yenmp xipypeii ma mpancnaaumonoeii imeni O. O. [lanimosa Hayionanvhoi akademii
meduunux Hayk Yxpainuy, Kuis, Ypaina

AxTyanbHicTh. Ha cporonni 3’sBuimck HOBI BHAM JiKyBaHHS cTpaBoxiny bapperra (Cb), Bkitouaroun riOpuaHy aproHOIIIa3MOBY Koa-
rymsuito (AIIK) i xpioreparmito.

Merta podotu. [TopiBHSIHHS BIUIMBY Pi3HUX PiAMH A TiQTUHTY Ha e()eKTHBHICT BUKOHAHHS TiOPHIHOT aprOHOIIA3MOBOI KOAry/ ALl
npu JikyBanHs Cb.

Marepiaau i MeToau. B ekcriepuMeHTi BUKOPHCTOBYBAINCH CTPABOXOM BiJ BENUKUX Oinux cBuHEH. bysno mpoBeneHo 8 m0CIiIKeHb:
knacraHa ATIK 3 mampyroro 30 Ta 60 B, riopuna AIIK 3 Bukopuctanmam 0,9% poszunny NaCl, 4% posunmy xenatumy, 6% po3dnHy riapo-
KCHETHJICHKPOXMaJTo Ta Harpyror 30 i 60 Br.

Pesynbraru. [Ipn Bukonanni knacumaHoi AIIK mpu Hampysi 30 Bt BigMiuanmch KoarymsniiiHi 3MiHH B CIM30BOMY IIapi A0 M’S30BOi
IUTACTHHKY TA HE3HAYHI JIITHKH MONIKO/DKEHHS Migcau3oBoro mapy. [Ipn Bukopuctanui kiaciaHoi AIIK npu manpysi 60 Bt cnocrepiranacs
MOBHA KOATYJAMLIS CIM30BOTO LIAPY, 3HAYH KOATyNAMiiHI 3MiHH MiACIM30BOTO LIapy Ta BIACHOI M’A30Boi IacTUHKY. [1ig yac BUKOHAHHA
riopuanoi AIIK npn Hatpy3i 30 BT ciocTepiranacs koaryiisiiiis CIM30BOTO MIapy, IPH [bOMY ITicIi30BHiT map Oy inTakTHUM. [Ipn Hatpy3i
60 Bt BiMidanach OBHA KOATYJIALIS CIM30BOTO LIapy, MiJACIH30BUH Ta M SI30BUH MIAPH 3JIMIIAINCH IHTAKTHUMH.

Kutrouosi cioBa: crpaBoxin bapperra, rpmka cTpaBoXifHOrO OTBOPY JiadparMu, aproHOIIa3MOBa a0NALisl, aprOHOIIIA3MOBa KOATyIs-
Iis, METAILIa3is CTPABOXOLY.

Background. Barrett's esophagus (BE) is a pre-
cancerous condition characterized by the metaplastic
transformation of the stratified squamous epithelium
into the columnar epithelium. Patients with BE have
an increased risk of developing esophageal adenocarci-
noma. The epithelial transformation follows a specific
progression: first to metaplasia, then to low-grade dys-
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plasia, high-grade dysplasia, and eventually to adeno-
carcinoma [1, 2].

Until recently, radiofrequency ablation (RFA) was
considered the gold standard for treating BE. However, in
the last few years, new treatment methods have emerged,
including hybrid argon plasma coagulation (APC) and cryo-
therapy, challenging RFA as the first-line treatment method
[3, 4]. The main limitations of modern ablation technol-
ogies include stricture formation, hidden glands under the
non-squamous epithelium, the need for multiple sessions to
achieve remission, the risk of disease recurrence, and techni-
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cal difficulties in patients with tortuous esophageal anatomy.
Hybrid APC combines fluid injection into the submucosal
layer using special high-pressure instruments to create a pro-
tective cushion before ablation, allowing safer treatment at
greater tissue depths than standard APC. The advantages of
hybrid APC include the ability to treat larger areas in a sin-
gle session, perform deeper treatments, and reduce the fre-
quency of stricture formation and other side effects [5, 6].
We conducted our experiment to assess the impact of lifting
fluids used during hybrid APC for treating BE.

Methods. The experiment used esophagi from large white
pigs. The esophagi were purchased at our own expense on a
local farm. For lifting, the following substances were used:
0.9% sodium chloride solution, 4% gelatin solution, and
6% hydroxyethyl starch solution. For chromoendoscopy, a
4% indigo carmine solution was used. The experiment
involved the use of a diagnostic gastroscope (GIF-EZ1500;
Olympus), an electrosurgical unit with an APC2 module
(VIO 200 D) and the ERBEJET2 system, and a 21G
endoscopic needle. The esophageal samples were sent
to the pathohistological laboratory at the Shalimov
National Scientific Center of Surgery and Transplantol-
ogy, where the effectiveness of the lifting fluid and the
power used during hybrid APC were compared with
conventional APC. Eight studies were conducted: con-
ventional APC at 30 and 60 watts, hybrid APC using
0.9% NaCl solution at 30 and 60 watts, hybrid APC with 4%
gelatin solution at 30, 60 watts, and hybrid APC with 6%
hydroxyethyl starch solution at 30 and 60 watts (Figure 1).

The study on animals was conducted in compliance
with international and national ethical standards, in accord-
ance with the principles of the Helsinki Declaration and the
recommendations of the European Convention for the Pro-
tection of Vertebrate Animals Used for Experimental and
Other Scientific Purposes.

Fig. 1. Stages of conducting an experiment

Results. During conventional APC at 30 watts, coagula-
tion changes were observed in the mucosal layer down to the
muscularis mucosae, with minor submucosal damage, and
there were also isolated areas of mucosa that did not undergo
coagulation (Figure 2). When using conventional APC at
60 watts, complete coagulation of the mucosal layer was
observed, with significant changes in the submucosal layer
and the muscularis mucosae (Figure 3). During hybrid APC,
the experiment proceeded as follows: thermal marking of
the outer boundaries of the target area was performed using
APC, followed by the injection of the lifting solution, stained
with methylene blue. The amount of fluid used was adjusted
to create a sufficient cushion under the mucosa.

During hybrid APC, the experiment was conducted as
follows: thermal marking of the outer boundaries of the tar-
get area was performed using APC. Next, a lifting solution,
stained with methylene blue, was injected. The amount of
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fluid was adjusted to create a sufficient cushion under the
mucosa. Coagulation was then performed either in longitu-
dinal stripes or a circular pattern until a visible coagulation
effect was achieved.

Fig. 2. Histological picture of tissues
after APC 30 watts

Fig. 3. Histological picture of tissues
after APC 60 watts

When comparing the lifting solutions, no significant
difference was found for the experiment. However, it is
worth noting that colloid solutions (gelatin and hydrox-
yethyl starch) provided a longer-lasting lifting effect,
allowing the surgeon to work longer without needing to
reinject. During hybrid APC at 30 watts, coagulation of the
mucosal layer was observed, though some areas remained
unaffected, while the submucosal layer remained intact
(Figure 4). At 60 watts, full coagulation of the mucosal
layer was achieved, with the submucosal and muscular lay-
ers remaining intact (Figure 5, 6).

The results of the studies from the pathohistological lab-
oratory are presented in the table (Table 1). In summary, the
mucosal layer showed consistent coagulation at all wattages,
with increasing depth of effect as the wattage increased.
Coagulation of the submucosal layer was observed at
60 watts, but not at lower settings. The muscularis layer was
only affected at 60 watts during standard APC.
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Table 1
Determining the depth of coagulation of the layers of the esophagus
. . APC
Yoltage and | 30 | APC 60 Al;(;z/“th with | APC with | APC with | APC with | APC with

Esophageal W W | NaCi30 | 09% | 4%Gel30 | 4%Gel 60 | 6% HES | 6% HES
layer W Nag\} 60 w w 30W 60 W

1000 um + + + + + + + +
Mucosa 2000 pm +/- + +/- + +/- + +/- +

3000 pm +/- + +/- + +/- + 1/ T
Submucosa +/- +
Muscularis +

Legend: "+" indicates complete coagulation; "+/-" indicates partial coagulation; blank spaces indicate no significant changes

observed.

Fig. 4. Histological picture of tissues
after HAPC 30 watts with gelatine solution

Fig. 5. Histological picture of tissues
after HAPC 60 watts with gelatine solution

Discussion. Given the increasing incidence of Bar-
rett’s esophagus (BE), improving treatment strategies is of
utmost importance. Endoscopic treatment remains the lead-
ing approach for managing this condition.

Fig. 6. Histological picture of tissues
after HAPC 60 watts with 0.9 % NaCl solution

Although APC was one of the first methods used to treat
BE, its application has been limited due to the risks of per-
forations and strictures. These risks could be mitigated by
reducing power settings, but this resulted in decreased effi-
cacy of the ablation treatment. Previous ex-vivo experiments
demonstrated that creating a "cushion" before APC reduces
the depth of coagulation by half compared to standard APC
at the same power levels and decreases the incidence of sub-
mucosal coagulation [7]. According to studies, the risk of
strictures after hybrid APC is lower than after RFA [8, 9].

This experiment demonstrated that hybrid APC offers
a significant advantage in treatment compared to standard
APC. Hybrid APC is safer, more effective, and associated
with fewer complications. Additionally, it was found that
no significant difference in the lifting effect was observed
between different solutions used, but it should be noted that
colloid solutions (gelatin and hydroxyethyl starch) pro-
vided a longer-lasting lifting effect, allowing the surgeon to
work longer without the need for reinjection.

Conclusions. With the advancement of new technologies,
the role of endoscopic therapy in the treatment of Barrett's eso-
phagus continues to expand. Hybrid APC is a new alternative
treatment strategy for Barrett's esophagus, which has proven
to be effective, with a lower risk of postoperative complica-
tions, and is increasingly used by surgeons worldwide.
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The purpose of the study was to assess the state of hypogastric skin microbiocenosis in women with total hysterectomy due to uterine
bleeding.

Material and methods. The study was conducted on the basis of the clinical divisions of the Department of Obstetrics and Gynaecology
of ONMedU in 2020-2022. 34 women aged 35-55 who had total hysterectomy due to uterine bleeding were examined. Women with a
normotrophic status (BMI — 18-25 kg/m?, n=11) belonged to group I, with a hypertrophic status (BMI — 25.1-30.0 kg/m?, n=13) — to group II,
obese women (BMI more than 30 kg/m?, n=10) — to group III.

In the preoperative period, general blood and urine analysis were performed in all patients, the hormonal (FSH, LH, testosterone, prolactin,
progesterone, estradiol, leptin) and lipid profile, as well as the composition of the lower abdomen skin microbiocenoses were evaluated.
Statistical processing was carried out by methods of dispersion and correlation analysis using Statistica software 14.1.25 (TIBCO, USA).

Results. The average BMI in patients of group I was (20.9+0.8) kg/m?, group II - (26.6+0.7) kg/m?, group III - (32.9+1.1) kg/m? (p<0.05).
All women of group Il and 7 (53.8%) women of group II showed signs of dyslipidemia. The leptin content in obese patients was (9.2+0.7) ng/ml,
significantly higher than the levels achieved in group I (5.3£0.3) ng/ml and group II (6.4+0.4) ng/ml.

Conclusions:

1. Qualitative composition of hypogastric skin microbiocenosis depends on nutritional status.

2. A correlation of medium strength was established between the level of estradiol and the detection of opportunistic flora (rs=0.36;
p<0.05). The detection rate of opportunistic flora is also correlated with BMI (rs=0.33; p<0.05).

3. The impact of the qualitative composition of hypogastric skin microbiocenosis on the risk of postoperative infectious complications is
inconclusive.

Keywords: skin microbiocenoses, Pfanenstiel incision, risk assessment, prevention, infection control.
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MIKPOBIOIIEHO3M MIKIPW TINOTACTPAJIBHOI JUISHKH. YU € 3B’S30K I3 PH3UKOM
HICJSIONEPAIIIMHOT IHOEKIIII?

Ooecvkuti HayioHanbHull meouynuil yuigepcumem, Qoeca, Ykpaina

Mertoto nocmimpKeHHs Oylia OlliHKa CTaHy MiKpoOiOLeHO3y HIKipH TiloracTpaibHOI DUISHKA Y KiHOK, IKMM BUKOHYBAITH TOTaJIbHY TicTe-
PEKTOMIIO 3 IPUBOLY MaTKOBOI KPOBOTEYi.

O6ctexero 34 xinku y Biui 35-55 pokis. Cepenniii IMT y namienrok I rpynu cranosus (20,9+0,8) kr/m?, 11 rpymn — (26,6+0,7) kr/m?,
I rpymm — (32,9+1,1) xr/m? (p<0,05). Y Beix sxinox 111 rpymu ta y 7 (53,8%) iHok II rpyrn BusiBieHi o3Haky auciimigemii. [Tokasano, mo
SIKICHUI CKJaJ MiKpoOi0IIEHO31B MIKIpH THOracTpaibHOI AUITHKY 3aJI€KUTh Bijl aliIMEHTApHOTO CTaTyca.

BcraHoBieHO HasBHICTH KOPEISLIMHOTO 3B’SI3Ky CEpeIHbOI CHIIM MK BMICTOM €CTPajioily Ta BUSIBICHHSIM YMOBHO-IIATOTCHHOT (IOpH
(rs=0,36; p<0,05). YacroTa BUSBIECHHS YMOBHO-NIATOT¢HHOI (hopu KopemoBana Takok 3 IMT (rs=0,33; p<0,05). BB sikicHOTO cKiamy
MiKpOOIOIEHO3IB MIKIPH TilOracTpanbHOI AULTHKA Ha PU3KK MiCIsIONepaiiHuX iHPEKIIHHIX YCKITaIHeHb € HelePEKOHIUBUM.

Kutrouogi ciioBa: mikpo0ioneHo3u mKipH, po3pi3 3a [IpaneHmTiiIeM, oninka pu3uKy, npodisakTika, iHGeKifHIIl KOHTPOIIb.

Introduction. In 1900, the German gynecologist Hermann  incision provides a wide view of the central pelvis but limits
Johannes Pfannenstiel proposed a new surgical approach that  access to the lateral pelvis and upper abdomen, which limits
is now the standard for many interventions in obstetrics and  the usefulness of this incision for radical interventions [1, 2].
gynecology, urology, and orthopedics [1]. The Pfannenstiel This incision is commonly referred to as the "bikini line
incision". It is often used for operative delivery, taking into
account its advantages over other types of incisions for aes-
thetic reasons, as the scar will be hidden by pubic hair. The
incision does not disfigure the navel and heals faster than
the traditional vertical incision in a midline laparotomy [1].
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When performing surgery on normal-weight women,
most obstetricians prefer the Pfannenstiel incision because
it is associated with less postoperative pain and better cos-
metic results [3—5]. However, whether the Pfannenstiel
incision is the best choice for obese women remains a mat-
ter of debate. Obesity, which affects 10 to 30% of pregnant
women [6], leads to panniculus, an excess of skin and sub-
cutaneous fat in the lower abdomen that resembles an apron.
For caesarean section in obese women, some authors prefer
the Pfannenstiel incision made in the infra-pannicular fold
[4], while others advocate a vertical abdominal incision due
to concerns about making an incision under the panniculus
in a warm, humid, anaerobic environment that favors the
growth of numerous microorganisms [5].

Indeed, the skin is an epithelial barrier to the external
environment that also supports a diverse microbiota con-
sisting of bacteria, fungi, viruses and micro eukaryotes.
The skin microbiota is adapted to live in unique microen-
vironments that determine the environmental and nutri-
tional conditions of this ecosystem. Interacting together
and through mutualistic or commensal interactions with
mammalian host cells, the skin microbiota contributes to
defence and immune responses, inhibits colonization and
infection by opportunistic or pathogenic organisms, and
promotes tissue repair and barrier functions [7].

The skin offers protective niches and nutrients for micro-
bial survival, competition and cooperation. On a micro-
scopic scale, the sebaceous unit is a protective invagination
that provides a microaerophilic environment for obligate and
facultative anaerobes. On a macroscopic scale, such folds as
the navel create a closed environment that retains moisture
and resists external influences. Sebum, secreted by the seba-
ceous glands, is a source of lipids that can be used as a source
of nutrients. For example, the bacterium Propionibacterium
acnes produces lipases that break down sebum lipids, allo-
wing it to use the resulting fatty acids as nutrients. These fatty
acids also acidify the surface of the skin, thereby creating an
environment that prevents colonization by exogenous micro-
organisms. Other nutrients available on the skin include salts
secreted from the sweat (eccrine and apocrine) glands and
cellular debris rich in proteins and lipids produced by the
desquamation or sloughing off of the stratum corneum of the
epidermis as a result of the process of terminal differentia-
tion. Although the surface of the skin mostly dries out with
a few exceptions, the lipids, salts and cellular debris provide
sufficient nutrients for survival, especially for those microbes
that are adapted to generally inhospitable conditions. On the
other hand, for more demanding microorganisms, the skin is

KJITHIYHA IIPAKTHUKA

an unfriendly environment [7, 8]. It remains an open ques-
tion whether the qualitative composition of the skin microbi-
ocenosis at the site of the future incision can affect the risk of
postoperative infectious complications.

The aim of the study was to assess the state of hypo-
gastric skin microbiocoenosis in women with total hyster-
ectomy for uterine bleeding.

Material and methods. The study was conducted on
the basis of the clinical units of the Department of Obstet-
rics and Gynecology of ONMedU in 2020-2022. We exam-
ined 34 women aged 35-55 years who had total hysterec-
tomy for uterine bleeding. Depending on the nutritional
status, the women were divided into three clinical groups.
Group I included women with normotrophic status (BMI —
18-25 kg/m?, n=11), group II — women with hypertrophic
status (BMI — 25.1-30.0 kg/m?, n=13), group III — obese
women (BMI over 30 kg/m?, n=10).

At the preoperative period all the patients had general
blood and urine analysis, hormonal (FSH, LH, testoste-
rone, prolactin, progesterone, estradiol, leptin) and lipid
profile, as well as the composition of the lower abdomen
skin microbiocenosis were assessed [9—11]. The system of
infection control measures met the requirements of current
clinical guidelines [12, 13].

For the transport of biospecimens (skin swabs), Poly-
vinylpyrrolidone (PVP) 360 (Sigma Aldrich, USA) and
UTM (China) transport media were used. Subsequently,
bacterioscopic, bacteriological and PCR studies were per-
formed. The latter was performed with 16S RNA primers
(16S V1-V3, V4 primers) and ITS2 (MI, Canada) [11].

The study was performed in compliance with bioethical
requirements, all patients signed an informed consent form.
The study programme was approved by the ONMedU Bio-
ethics Committee (Protocol No. 13 of 10.05.2020).

Statistical processing was carried out by vari-
ance and correlation analysis using Statistica software
14.1.25 (TIBCO, USA) [14].

Results and discussion. The average age of the exam-
ined patients was (48.1+0.4) years. The clinical and anam-
nestic characteristics of patients assigned to different clini-
cal groups did not differ.

The average BMI in patients of group I was
(20.9+0.8) kg/m?, group II — (26.6+0.7) kg/m?, group III —
(32.9£1.1) kg/m? (p<0.05). All women of group III and
7 (53.8%) women of group II showed signs of dyslipidemia.
At the same time, the average levels of total cholesterol and
its fractions in group I did not exceed the reference values
(Table 1).

Table 1

Lipid profile of the examined women

Indicator Group | (n=11) Group IT (n=13) Group IIT (n=10)
4.8+0.4 7+0. 120,
Total cholesterol, mmol/l 2’2_(7)‘ 4 ;Z_g; g_o_g,(s)
Triglycerides, mmol/l (l)t(z)i (l)ii)i éifgi
1.5+0.2 1.3+0.2 1.2+0.3
HDL, mmol/l 0228 0.1-2.7 0.1-3.1
LDL, mmol/l ?)zi(:g ?3f2§ 428;—0637*

Note: * — differences with other groups are statistically significant (p<0.05).
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When assessing the hormonal profile, there were no
significant differences between the clinical groups, but in
groups II and III the variance of the relevant indicators was
greater (Table 2). The tendency to increase the amount of
estradiol in patients of group III may be explained by an
increase in the intensity of androgen aromatization by adi-
pose tissue.

The exception is leptin, which in obese patients was
(9.240.7) ng/ml, which is significantly higher than the
levels achieved in groups I and II (5.3+0.3) ng/ml and
(6.4%0.4) ng/ml, respectively.

As for the qualitative composition of skin microbi-
ocenosis in the examined women, further studies have
shown that mn the presence of metabolic syndrome and

obesity, the detection rate of opportunistic flora represent-
atives including Corynebacterium spp., staphylococci and
streptococci increases (Table 3).

As shown in Figure 1, depending on BMI, the presen-
tation of various components of skin microbiocenosis
changes, primarily due to an increase in the quota of tran-
sient flora.

When comparing the hormonal profile and the qualita-
tive composition of skin microbiocenosis, a medium cor-
relation was found between the content of estradiol and
the detection of opportunistic flora (rs=0.36; p<0.05). The
detection rate of opportunistic flora was also correlated
with BMI (rs=0.33; p<0.05).

Table 2
Hormonal profile of the examined women
Indicator Group | (n=11) Group II (n=13) Group III (n=10)
Phase I 4.3+0.2 4.9+0.2 4.6+0.4
3.0-5.6 3.5-6.3 2.1-7.1
LH, mIU/ml
Phase II 2.8+0.2 3.1£0.3 2.6+£0.3
1.5-4.3 1.0-5.2 1.6-3.6
Phase i587 FEY RET
FSH, mIU/ml phase ] 4.640.3 49+0.3 44504
2.7-6.5 3.8-7.1 1.9-6.9
78+5 8948 99+6
Estradiol, pe/m! Phasel 45-111 42-145 62-136
Phase II 11249 103+11 134428
53-171 25-181 1-308
0.6+0.1 0.7+0.1 0.740.1
Phase I
Progesterone, pg/m 0.1-1.3 0.1-1.4 0.1-1.4
Phase II 2.9+0.1 3.1+0.1 2.64+0.2
2.2-3.6 24-3.8 1.9-3.3
Prolactin, ng/ml 8.5+0.3 6.4+0.2 8.5+0.2
’ 6.6-10.4 5.0-7.8 7.1-9.9
Testosterone, nmol/l 0.8+0.1 0.920.1 0.720.1
’ 0.1-1.5 0.2-1.6 0.1-1.4
Leptin, ng/ml 5.3+0.3 6.4+0.4 9.2+0.7*
’ 3.4-7.2 3.6-9.2 4.9-13.5
Note: * — differences with other groups are statistically significant (p<0.05).
Table 3

Composition of the hypogastric skin microbiota in the examined women

. . Group | (n=11) Group IT (n=13) Group IIT (n=10)

Type of microorganisms Abs. % Abs. % Abs. %

Lactobacillus 3 27.3 1 7.7 — —
Corynebacterium 7 63.6 10 76.9 9 90.0
Paenibacillus 2 18.2 4 30.8 5 50.0%
Prevotella 3 27.3 3 23.1 3 30.0
E. coli 1 9.1 3 23.1 4 40.0*
Enterococci spp. 1 9.1 7.7 3 30.0
Klebsiella 10 90.9 13 100 9 90.0
Propionibacteriae 11 100 11 84.6 8 80.0
Malassezia spp. 1 9.1 1 7.7 2 20.0
St. aureus 1 9.1 1 7.7 1 10.0
Str. epidermitidis 1 9.1 2 15.4 3 30.0%*

Note: * — differences with other groups are statistically significant (p<0.05).
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Fig. 1. Structure of microbiocenoses in women with
different BMIs

The skin microbiome is determined at birth [7]. Sub-
sequently, throughout life, it changes under the influence
of both internal and external factors. Obese women expe-
rience changes in their hormonal profile, which contribute
to the development of opportunistic pathogens. In addition,
fat folds contribute to the accumulation of sebum, which
also affects the microbial landscape.

Among the estrogen metabolites, 17f-estradiol is the
most important, as it activates antioxidant and antiapop-
totic effects via ERP. At the same time, the skin becomes
more elastic, performs a better barrier function, increases
skin hydration and intensifies local blood flow. The pro-
duction of sebum, collagen, elastin, cholecalciferol, and
antioxidants increases. There is evidence that in obese
women, the formation of 17B-estradiol decreases, while
the total amount of estrogen increases due to increased
aromatization of androgens. This could theoretically
affect wound healing. Regarding the qualitative compo-
sition of hypogastric skin microbiocenosis, it is unlikely
that the changes we identified in women with metabolic
syndrome and obesity can significantly affect the risk of
postoperative complications.

Firstly, the surgical field is subject to antiseptic treat-
ment, which levels the value of the initial composition of
the microbiocenosis. Secondly, the main source of infec-
tion during laparotomy for pelvic purulent and inflamma-
tory processes can be directly pathological altered tissues.

KJITHIYHA IIPAKTHUKA

In our study, there were no cases of postoperative puru-
lent-septic complications. On 3 July 1909, at the age of 47,
Hermann Johannes Pfannenstiel died. The Berlin gynaecolo-
gist, who gave his name to the widespread low transverse
incision, died of septicemia 1 week after a surgical needle
pricked his left middle finger, which was obtained during
surgery on a patient with a tubo-ovarian abscess [1]. Such
cases were not uncommon in the early days of abdominal
surgery.

With the advent of antibiotics, postoperative infections
no longer pose such a danger to patients or surgeons them-
selves, but are still quite common, potentially life-threate-
ning and costly for national healthcare systems [15, 16].

Currently, the following preventive approaches are used
in obstetrics and gynecology as a part of the infection con-
trol system:

— Prophylactic antibiotics significantly reduce infec-
tious morbidity after hysterectomy and pregnancy termi-
nation.

— Vaginal hysterectomy is associated with less infec-
tious morbidity than total abdominal hysterectomy, but
antibiotic prophylaxis is necessary for all hysterectomies.

— Consensus guidelines also recommend antibiotic
prophylaxis for other invasive procedures and interventions.

— Antibiotic prophylaxis for hysterectomy should be
broad-spectrum, including anti-anaerobic agents for the
treatment of wound infection and urinary tract infection,
perivaginal cuff infection, and pelvic infections (e.g., 1 g
metronidazole before surgery plus 750 mg cefuro-
xime intravenously with induction of anesthesia or 1.2 g
co-amoxiclav with induction of anesthesia).

The risk of infectious complications is influenced by
systemic factors, including obesity, diabetes, advanced age,
lung disease, malignancy, and steroid use [4, 11, 15, 16].
Proper surgical technique in these patients is particularly
important, as any technical error increases the risk of wound
infection. It is widely believed that transverse incisions are
associated with a lower incidence of postoperative ventral
hernia and infectious complications than midline laparot-
omy. Given the absence of morbidly obese women among
the study population, the technical aspect of the incisions is
of secondary importance. More important is the qualitative
composition of the skin microbiocenosis at the incision site
and the adequacy of the antiseptic used for the intervention.

Conclusions. 1. Qualitative composition of hypogastric
skin microbiocenosis depends on nutritional status.

2. A medium strength correlation between estradiol
content and the detection of opportunistic pathogens was
found (rs=0.36; p<0.05). The detection rate of opportunis-
tic bacteria is also correlated with BMI (rs=0.33; p<0.05).

3. The impact of the qualitative composition of hypo-
gastric skin microbiocenoses on the risk of postoperative
infectious complications is inconclusive.
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BIO®I3UYHI JOCIIIKEHHSA OIITUYHUX ITAPAMETPIB EMAJII 3YBA
IHAIIEHTIB, AKI BUKOPUCTOBYBAJIN 3YBHY ITACTY 3 AKTUBOBAHUM
BYI'LJIUISAAM

! lepxaBHa ycTaHOBa «[HCTUTYT CTOMATOJIOTII Ta MIENCTTHO-THUIIEBOT Xipypril
HarmionansHoi akagemii MeqnuHUX HayK YKpainm», Oneca, Ykpaina
2Qnechkuii HalioOHAILHUY MeanuHuii yHiBepeuTet, Oneca, Ykpaina
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BIO®I3BUYHI JOCIIKEHHA ONITUYHUX MAPAMETPIB EMAJII 3YBA NAHIEHTIB, SIKI BAKOPUCTOBYBAJIU
3YBHY IIACTY 3 AKTUBOBAHHUM BYT'TJUISIM

Ylepoicasna yemanosa «Ilncmumym cmomamonozii ma wjerenho-muyesoi xipypeii Hayionanhoi akademii meduunux nayk Ykpainuy, Ode-
ca, Ykpaina

200ecwkutl nayionanehul meduunuil ynieepcumem, Odeca, Yipaina

CrarTs npuCBSYCHA JOCII/UKEHHIO BIUIUBY 3yOHOT ACTH 3 aKTMBOBAaHMM BYTUUISIM Ha ONTHYHI IapaMeTp eMaii 3yda. Y IoCIipKkeHH]
B3SUIM Y4acTh 35 Mali€eHTIB BikoM 25-65 pOKiB, sKi BUKOPHCTOBYBAJIU 3yOHY MacTy 2 pa3ul Ha JeHb NPOTATOM MiCsIs. 3a JOIOMOTOI0 aBTO-
MAaTHYHOTO CIIEKTPOKOIOPIMETpa 3HIMAJN CIEKTPaIbHUN PO3MOJLT arepTypHOro KoedilienTa BitOUTTs cBiTIa. PesyasraTn BUSBIIN 3HAYHI
TIO3UTHBHI 3pYLIEHHS Y BIACTUBOCTSX eMaJli Micis 3aCTOCYBaHHS 3yOHOI TACTH: 3MEHILICHHS IHTEHCUBHOCTI 3a0apBICHHS eMaJli, ITiIBUILCHHS
MOKA3HMKa OUTM3HM Ta 3HIDKCHHS TOKAa3HNKA JKOBTH3HH. Pe3ynbrary mokasany eeKTUBHICT Ta CTIHKICTh 3MiH, 110 CBIYNTH MPO TPUBAILY
Tifo 3yOHOI macTi Ha emaib. BukopucTanHs 3yOHOI TacTH 3 aKTMBOBAaHUM BYTULISIM JIO3BOJISIE MOKPAIIUTH KOJIPHI Ta ONTUYHI TapaMeTpu
emati 3y0a, 3MEHIIYIOYH JKOBTIHHSA Ta 30epirarouu BUOLTIO0UNH eeKT mpoTaroMm neBHoro yacy. OqHaK A1 MATPHMKH IBOTO eeKTy Heoo-
XiJIHe CHCTEMAaTHYHE 3aCTOCYBAHHS MACTH.

KuouoBi ciioBa: emais 3y0a, ONTHYHI XapaKTEPHCTHKH, 3yOHA MacTa, T0pOCIi ManieHTH, iodizuka.
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BIOPHYSICAL STUDIES OF THE OPTICAL PARAMETERS OF TOOTH ENAMEL OF PATIENTS WHO USED
ACTIVATED CARBON TOOTHPASTE

State Establishment “The Institute of Stomatology and Maxillo-Facial Surgery of the National Academy of Medical Sciences of Ukraine”,
Odesa, Ukraine

?Odesa National Medical University, Odesa, Ukraine

More than 3.5 billion people worldwide suffer from tooth decay and periodontal disease, emphasizing the need for effective prevention
and treatment. Oral care products, including toothpaste, play an important role in this context.

The aim of the study was to evaluate the effect of toothpaste with activated carbon on the optical parameters of tooth enamel.

Materials and methods. The study involved 35 volunteer patients aged 25-65 who used the toothpaste 2 times a day for 1 month. The
degree of mineralization of the hard tissues of the teeth was assessed in all patients at baseline, after 1 and 3 months. A statistically significant
difference between alternative quantitative features with a distribution corresponding to the normal law was evaluated using Student’s t-test.
The difference was considered statistically significant at p<0.01.

Results. The results show significant positive changes in the enamel properties after toothpaste application. Starting with the colour
saturation (S), we observed a decrease in the intensity of enamel coloration. This effect remained stable even after three months, demonstrating
the duration of the whitening effect. The whiteness index (W) exceeded the initial level. This confirms that the toothpaste has a significant
whitening effect that not only instantly improves the appearance of enamel but also provides a long-term improvement in the whiteness of
teeth. The yellowness index (Y) shows the effectiveness of the toothpaste in controlling the reduction of the yellow tint of the teeth. This
indicates the ability of the paste not only to remove stains from the surface of the teeth but also to penetrate deep into the enamel, affecting the
optical properties responsible for light reflection and visual perception of whiteness. The use of toothpaste with activated carbon improves the
colour and optical parameters of tooth enamel, reducing yellowing and maintaining the whitening effect for a certain period of time. However,
systematic use of the paste is necessary to keep this effect.

Keywords: tooth enamel, optical parameters, toothpaste, adult patients, biophysics.

Beryn. 3710poB’s poTOBOI MOPOXKHUHHM € BaKIMBUM
ACTIICKTOM 3arajJibHOro J00poOyTy JIOIMHH, a 3aXBOPIO-
BaHHs, TakKi SK Kapiec, TIHTIBIT Ta MapOAOHTHT, MAKOTh
BHCOKHI1 piBEHB OIIUPEHOCTI B ycboMYy cBiTi [ 1-4]. 3rigHo
31 CTaTUCTHKOIO, TIOHAT 3,5 MITbsIp/Ia JIFONEH y CBITI CTpax-
JTAIOTh BiJ Kapiecy MOCTIMHUX 3y0iB, a MaiKe ITOJIOBHHA
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HaceJIeHHs 3a3Hae MpoOJIeM 3 MapoJOHTOM, IO CBIIYUTH
npo m100aNnbHy HEOOXiAHICTh €(DEeKTHMBHUX 3ac00iB IpO-
(biTaKTUKK Ta JIKYBaHHS IUX 3aXBOPIOBaHb [5; 6]. Y KOH-
TEKCTI BHIIE3raJIaHoro eeKTUBHICTh 3aC00IB IIOJJEHHOTO
JIOIIISITY 38 POTOBOIO MOPOYKHUHOIO, TAKUX SIK 3yOHI MmacTw,
CTa€ BYKJIUBUM (DaKTOPOM Yy PO ITaKTHIII CTOMATOIOT Y-
HUX 3aXBOPIOBAHb.

BusnaaueHHs cmoco0iB TOKpameHHS MPOQiTaKTHKI
Kapiecy ¥ 3amajbHUX 3aXBOPIOBAHb ITAPOIOHTY, a TaKOXK
BIOCKOHAJICHHSI METOMIB MiATPHMKH Halle)KHOI MiHEepai-
3amii TBepANX TKAaHWH 3y0a € HEeBiJl' EMHOIO YaCTHHOIO BaXK-
JIMBUX HAyKOBHUX Ta MPAKTHYHHUX 3aBAaHb CY4acCHOI CTO-
marosiorii. 30kpeMa, JOCIIKEHHs 1HHOBAIIMHUX 3yOHHX
HacT 3 aKTUBOBAHUM BYTUJLISIM MOXKE CIIPHATH PO3KPUTTIO
MEXaHi3MIB iX BIUIMBY Ha €Majb, 110 JO03BOJHUTH HAYKOB-
LsIM po3poOuTH Okl epeKTHBHI cTpaTerii npodiTakTHKH
1 JTiKyBaHHsI 3yOHMX ATOJIOTiH, a TAKOXK HAaAACTh CTOMATO-
JIOTaM JI0Ka30By 0azy Ul peKOMEHaIlii MamieHTaM om0
BHOOpPY BIAMOBIAHOTO TirieHigHOTO 3aco0y [7-9]. Taxox
TPUBAIOTh MOUIYKH CIIOIYK 3 aHTHKAPIECHOIO aKTUBHICTIO,
SIKI MOXKYTB OyTH BKITFOUCHI 710 3yOHHX mact [10].

Y KOHTEKCTi TOCTIIfHOTO pOCTy mpodIeM 31 370poB’sIM
POTOBOI TMOPOKHUHM 1€ JOCHTIHKEHHS HaOyBa€ aKTyajb-
HOCTI, OCKUJIBKH BOHO CIIPHSE KPAIOMYy PO3YMIHHIO TOTO,
SIK MOYKHA TIJITPUMYBATH 1 MMOKpAIyBaTH 3/10pOB’sl pOTO-
BOi MOPOXHUHM uepe3 MpaBWIIbHUNA BHOIp 3yOHOI macTtu.
BukopuctanHs MeToay crieKTpokosiopumerpii [11] mo3Bo-
JISiE€ OLIHIOBATH 3MiHY CTYyIEHs MiHepaiizalii 1mo 3MiHi
y KOJIPHHMX MOKa3HHKAaX eMalli, SKi BKJIIOYAIOTh KONIPHY
HaCHYEHICTh, MMOKAa3HUK OUIM3HM Ta KOBTH3HHM, HAJAI0UH
00’€KTUBHY KapTHHY e()eKTUBHOCTI 3yOHOi macTu CTO-
COBHO BHOUTIOBaHHS 3y0iB.

MeTo10 IHOTO JOCIHTIHKEHHS Oyia OIliHKa BIUIMBY 3y0-
HOI IACTH 3 aKTHBOBAaHHUM BYT1JUISIM Ha BHOLTIOBaHHS eMaJti
3y0iB Ta ii BIUINB HAa CTPYKTYpHI Ta ONTHYHI XapaKTepHC-
THKH TBEPANX TKAaHUH 3y0iB.

Marepiaiu Ta MeTOIH JAOCTIKEHHs. Y JOCIIKEH-
HSX B3SUIM y4acTh 35 TMali€HTiB-I100POBOJIBINB BIiKOM
25-65 pokiB, sIKi BUKOPHCTOBYBAJIM 3yOHY MacTy 3 aKTH-
BoBaHuM ByriusiM «Charcoal White Toothpaste» Openmy
«Arm & Hammer» 2 pa3u Ha JeHb IPOTATOM Micsis. [Ipu
[IOMY y BCIX IAIli€HTIB y MOYAaTKOBOMY CTaHi, dyepe3 1 Ta
3 MicsIi OIiHIOBAaBCA CTYIIIHB MiHEepai3amii TBepIuX TKa-
HUH 3y0iB.

Hocnimkenns Oynu mpoBeneHi Ha 0a3i Bimmimy ermi-
aeMionorii Ta TPOQIIaKTHKH OCHOBHHX CTOMATOJIOTIU-
HUX 3aXBOPIOBaHb, AMTAYOI CTOMATOJIOTII Ta OPTOMOHTII,
cexTopy 0Oio¢izuku Ta (QyHKIIOHANIBHOT miarHOCTHKH JY

«lHCTHTYT CTOMaTONOrIT Ta IMIENENHO-JIMIBOBOI Xipyp-
rii HamioHaneHOi akagemii MEIUYHUX HayK YKpaiHI»
(Y «ICILUIX HAMH»). Bei naumientn Hagamu iHdop-
MOBaHy 3rojJly Ha ydacTb y JOCIIJDKEHHI, SIKe 3[iHCHIO-
BaJIOCS 3 JIOTPUMAHHSAM TNPHHOMIIB ETHYHOrO Komekcy
BceciTHbo1 Memuunoi acorriamii ([embciHCEKa nekimapa-
ist). BignosigHo o 3acimanns Komicii 3 muTaHb 610€THKH
AV «ICIJIX HAMH» (mipotoxon Ne 1018 Bix 10.01.2024)
Oy710 T03BOJICHO TTPOBEACHHS IIHOTO JTOCIiIKCHHS.

3a IOMOMOTOI0 aBTOMATHYHOTO CIIEKTPOKOJIOpiMeTpa
3HIMAJIHM CHEKTPAJbHUH PO3MOALT anepTypHOTO Koediri-
€HTa BIIOUTTA cBiTiia 3yooM (R) B 001acTi JOBKUH XBHIIb
380...720 uM. [Ipu bOMy aBTOMATHYHO PO3PAXOBYBAINUCH
KOJIIpHI MapameTpu 3y0a B KOOpAMHATAX KOJIbOPY, KOJipHa
HAaCUYEHICTh, MOKA3HUKH OLTM3HH 1 JKOBTH3HH Horo. J{ist
MPOBEAEHHS IMMOPIBHJIBHOTO aHaji3y OyJiM BUKOpHCTaHI
KOJNIpHI TapaMeTpu 3pa3ka CHHTETHYHOTO TiJpoKcHaria-
THUTY, HAHECEHOTO Ha CKILIHY IUIACTHHKY Y BHIVISAII PiBHO-
MIpHOTO MIapy TOBIKHOK 0,5 MM.

Jns cratucTiaHOT O0OpPOOKM OTPUMAHUX PE3YIBTaTiB
BHUKOPHCTOBYBaJlacsi KOMII IOTepHA mporpama Microsoft
Office Excel 2016 mns omiHkd iXHBOI JOCTOBIPHOCTI Ta
MOXHOOK BUMipoBaHb. CTaTUCTUYHO 3HAYYITY BIIMIHHICTH
MK aJbTepHATUBHUMH KUTBKICHUMU O3HaKaMH 3 PO3IOJi-
JIOM, BIiJIMIOBIZIHUM HOPMAJILHOMY 3aKOHY, OIIIHIOBaJIM 3a
joromoroto t-kputepito CrbrofieHTa. Pi3HHIIO BBa)kaiu
CTaTUCTUYHO 3Hauymioro npu p<0,01 [12].

Bukiaag ocHOBHOro Martepiajgy — JI0CJigKeHHS.
Tabnuus 1 mpeacrasisie pe3ynbTaTH OLIHKK 3MiH KOJTIPHUX
Ta ONTHYHMX ITapaMeTpiB TBEPAUX TKaHWH 3yOiB y mari-
€HTIB, SIKI KOPUCTYBAIIUCS 3yOHOIO NMACTOIO 3 AKTHBOBAaHUM
BYTLIIIISIM.

Pesynprarn, npencrasieHi B tabnumi 1, cBig9aTh mpo
3HAYHI TIO3UTHBHI 3pYIIEHHS y BIACTHBOCTSIX €MaJi Micis
3actocyBaHHA 3yOHoi mactu. [loumHaroum 3 KOmipHOI
HacuueHOCTI (S), ska BigoOpaxkae IIIUOMHY KOJIBOPY 3y0-
HOI eMaJi, MU CIOCTEpIirajii 3HHKEHHsI [[bOTO MMOKa3HUKA
3 10,1+1,6 no 7,6+0,8 3a Mmicsip, [0 € YITKUM JOKA30M
3MEHIIICHHS IHTCHCUBHOCTI 3a0apBieHHs emaii. Lleit edekr
30epiraBcs cTaOLIBHUM 1 Yepe3 TpU MicCsiili, AEMOHCTPYIOUYH
TPUBAJICTH Ji1 BUOLTFOBAHHS.

[MTokazuuk Oinmmznu (b), sikui € KIIOYOBUM Y BU3HAYEHHI
SCTCeTHYHOTO BUIISAY 3yOiB, TiABHIIMBCA Bim 58,6+6,2
y BHXITHOMY cTaHi 10 76,2473 depe3 MiCAIb BHKOPHUC-
TaHHS, TPOXW 3HU3UBCSA 10 73,4+6,9 wepes Tpm wmicsri,
ajyie Bce e 3HAYHO MEPEeBUIIYyBaB MOYATKOBUI piBeHb. Lle
CBITUUTH TIPO T, IO 3yOHA MMacTa Ma€e 3HAYHUN BHUO1TIOI0-
yuii eeKT, SIKHi He TUIbKH MHTTEBO IOKpPAIy€e 30BHIIII-

Tabmurs 1

Ycepenneni koJIipHi mapaMeTpu TBepAMX TKAHUH 3Y0iB y 00CTeKeHHX MALIEHTIB y mpoieci 3acTocyBaHHsI 3yOHOT
NMacTu, BiiH. 011., M+m

. Hoxasmmicn Kouaipna nacuyenicts, S Iloka3uuk 6iin3uu, b IMoka3uuk ;xkoBTU3HH, K
Tepminn
Buxinuuii, n=35 10,1+1,6 58,6+6,2 50,3+5,2
Uepes 1 micsmm, n=35 7,6+0,8 76,2+7,3 26,5+3,1
’ p<0,001 p<0,001 p<0,001
Yepes 3 micsaui, n=35 7,7+0,9 73,4+6,9 30,242,8
? p<0,001 p<0,001 p<0,001
T'impoxcuanarur 7,340,6 87,1£7,3 14,5+1,2

Ipumimxa: p — nokasHux 6ipozionocmi 8iOMiHHOCmel 810 8UXIOHO20 PIGHSL.
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Hill BUIVISIT eMalti, ajie i 3a0e3reuye TprBajie MOKPAIICHHS
01M3HM 3y0iB.

IIo crocyeTbes noka3zHuKa skoBTH3HU (OK), 3HauHe 3HU-
sxeHHs 3 50,3+5,2 1o 26,5+3,1 yepes micsip i 10 30,2+2,8
4yepe3 TPH MiCsIl BUKOPUCTAHHS 3aCBiIUy€ eEKTUBHICTD
3yOHOI 1MacTu B KOHTPOJII HaJl 3MEHIIEHHSM >KOBTOTO BiJl-
TiHKy 3y0iB. lle Bka3sye Ha 3MaTHICTH MACTH HE MPOCTO
BHJAIIATH 3a0apBICHHS 3 TTOBEPXHI 3y0iB, a i MPOHUKATH
BIIMO emauti, BIUIMBAIOYM Ha OITHYHI BIACTHBOCTI, SKi
BiJIMIOBIAIOTH 32 BimOOpakeHHS CBITNA i1 Bi3yaibHE CIPHii-
HATTS OUTM3HU Ta KOBTH3HH.

OTtpuMaHi pe3yJasTaTH CBiAYaTh IO T, IO B MPOIECi
3acTOCyBaHHs 3yOHOT mact uepe3 3 Micsiui 3you oOcre-
JKCHUX TALI€HTIB MaJId 3HAYHO MOKPAIICHI KOJIPHI MoKa3-
HukH (p<0,001), sixi HaOMIKAUCS 10 PIBHS TiIpOKcHara-
THUTY, aJie He JJOCsTaIn Horo.

Takum yrHOM, aHalizytoun 3i0paHi JaHi, MM MOXEMO
3pOOHMTH BHCHOBOK NP0 BHCOKY €(EKTHBHICTH 3yOHOI
MACTH 3 aKTHBOBAaHHM BYTLULISIM Y OCSTHEHHI BHOLTIOFO-
4oro eexty. BaxmBo Big3HAYHUTH, IO JOCSITHYTI pe3yIib-
TaTH AEMOHCTPYIOTh HE TITbKU 3MiHM KOJNIPHHUX ITOKa3HH-
KiB emaiti 3y0iB, anme i CTIHKICTh 3MiH, IO CBIMYHUTH TIPO

KJITHIYHA IIPAKTHUKA

TpHUBally Jit0 3yOHOI mactu Ha emaib. PeryisipHe BHKO-
PHUCTaHHs Takoi 3yOHOI ACTH TO3BOJISIE HE TUTBKH JOCATTH
OaxxaHoro e(eKTy OIIOCHIKHOT YCMINIKH, aje i miITpuMy-
BaTu HOTO Ha JIOBrOTPUBAJIMHU IEpiof, 10 pOoOUTH ii He3a-
MIHHHM 3ac000M Yy JODIISAII 3 MOPOXKHUHOKO POTA.

BucnoBku

1. BuxopucranHs 3yOHOT NaCTH 3 aKTHBOBAaHUM BYTLJI-
JISIM TIO3UTUBHO BIUTMBAE HA KOJIIPHI Ta ONTUYHI ITapaMeTpH
emaui 3y0a, 30KkpeMa, 3HIDKYIOYH KOTipHY HACHYCHICTh Ta
MOKa3HUK KOBTH3HH, 1110 MOJKE CBITYMTH IPO MOKPAILEHHS
MiHepai3alii emati.

2. 3y0OHa macTa 3 akTHBOBaHUM BYT1UISIM Ma€ BUpPaKe-
HU BUOUTIOIOYMH edeKT 3y0iB, pe3ylbTaTu SIKOro MOXYTh
30epiraTucsi POTArOM IeBHOTO mepioay dacy. s min-
TPUMKH BHOUTIOIOHOTO e(DeKTy HEeOoOXiJHEe CHCTeMaTH4He
3aCTOCYBaHHS 3yOHOI MacTH.

[lepcnekTHBH NOAAIBIINX JIOCHIHKEHb IMOJSATaI0Th
Yy BHUBYEHHI CIEKTPOKOJOPIMETPIUHOI OI[iHKH 3a0apBs-
JeHHs cnu3oBoi siceH posunmHoMm lminepa-ITucapesa
y TAIi€HTiB y TMpoleci 3acTOCyBaHHA 3yOHOI macTu
3 aKTUBOBAHUM BYTULSIM 3 METOIO OLIIHKU BIUIUBY HaCTH
Ha 37I0POB’S ACEH.
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One of the essential drugs used to treat patients with metastatic non-small cell lung cancer (mMNSCLC) is bevacizumab. Bevacizumab
is associated with a significant number of severe adverse events. The relationship between body composition and the risk of hemorrhagic,
thromboembolic events, and hypertension remains unclear. Therefore, our study aimed to establish a correlation between survival, these
adverse events, and body mass index (BMI).

Materials and methods. Eighty-seven patients with mNSCLC treated in the Sumy Regional Clinical Oncology Center were involved
in the retrospective study. Data on sex, age, weight, height of patients, results of coagulogram, and blood count tests were collected from
the primary medical documentation no more than one week before the start of bevacizumab therapy. BMI was calculated based on data on
the weight and height of patients according to the formula: weight/height? (kilograms/per square meter). Patients with BMI <25 kg/m? were
included in the underweight and normal weight groups. Those whose BMI was >25 kg/m? were included in the overweight and obese group.
Adverse event severity was determined using the Common Terminology Criteria for Adverse Events (CTCAE, version 5). Chi2 test for
categorical variables, Fisher’s exact test, multivariate Cox regression analysis and Kaplan-Meier method were used for statistical analysis.

Results. According to the results of univariate analysis, it was established that each clinicopathological characteristic does not have
a statistically significant correlation with BMI. However, multivariate analysis showed that patient sex (P=0.011) and blood platelet level
(P=0.045) correlated with OS. The median overall survival (OS) in women was 16.0 months versus 9.1 months in men. Median OS in patients
with platelets less than 280 g/L was 13.5 months versus 7.4 months in those with 280 g/L or higher.

Conclusions. BMI does not impact on OS and risk of thromboembolism, bleeding, and hypertension in patients with mNSCLC receiving
bevacizumab therapy. Women and those whose baseline platelet count is less than 280 g/L have better survival.

Keywords: bevacizumab, lung cancer, adverse events, sex, survival.
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BIIJIUB IHAEKCY MACHU TIJIA HA PU3UK PO3BUTKY TAXKKHUX HEBAJXKAHUX SABUILl ¥V MAIIEHTIB
3 METACTATUYHUM HEJAPIBHOKJIITUHHUM PAKOM JIETEHb

YCymcokuil obnacnuil kniniunuti onxonoeiunuti yenmp, Cymu, Ykpaina

2Cymcovkuii Oeporcasnuii ynisepcumem, Cymu, Yipaina

beBanm3ymab — TapreTHMIi penapar s JiKyBaHHS METACTaTHYHOTO HeApiOHOKmiTHHHOTO paky Jerens (MHKPJI). Meta mocmimken-
HSI — BCTAHOBHUTH HAsBHICTh KOPEJAIil MiXK BIXKMBAHICTIO, HeOKAHUMH siBHIAMU Ta iHAekcoM Macu Tima (IMT). Y mocnmimkenHi B3suin
yaacts 87 narientis 3 MHJIKPJL. [amientu 3 IMT < 25 kr/m? Gy1et BKITFOYEH] 110 TPYITH 3 HEAOCTATHHOI0/HOPMATILHOO BAroro, >25 Kr/m? — Ha/l-
JIMIIKOBOIO BArol0/OKUpPiHHAM. BeTaHOBIEHO, 110 Ha 3aranbHy BikuBaHiCTh (3B) BrmmBaroTs crars manienta (P=0,011) Ta piBens Tpomboru-
tiB (P=0,045). Meniana 3B y xiHok cranoBuna 16,0 micsus npotu 9,1 micsns y donosikiB. Mexniana 3B y marienTiB 3 piBHeM TpoMOOLHUTIB
mente 280 r/i1 cranoBmia 13,5 Micsus nporu 7,4 Micss y THX, 4uit piBeHs TpombonuTis 6yB 280 /1 abo BHIIE.

BucnoBku. IMT He BruMBae Ha BHKMBAHICTB Ta PU3HMK PO3BUTKY TpomMOoeMOOIIii, KpoBOTeU Ta apTepiaibHoi rinmeprensii. Kpamy 3B
MaIOTh JKIHKHM Ta Ti Halli€HTH, Ynid 6a30BHUii piBeHb TpoMOoruTiB MeHe 280 r/i.

Kunrodosi ciioBa: Oeannsymad, pak JiereHb, HeOakaHi MOii, CTaTh, BHKUBAHICTb.

Introduction. In Ukraine, 21% of cancer deaths are
related to lung cancer. Lung cancer is an important social
problem, and effective treatment of patients is the pri-
mary task of oncology [1]. Patients with metastatic tu-
mors require special attention because, despite contempo-
rary therapeutic approaches, they have low survival.

© O. I. Vynnychenko, R. A. Moskalenko, 2025

CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3I1T

One of the essential drugs used to treat patients with
metastatic non-small cell lung cancer (mNSCLC) is beva-
cizumab. Bevacizumab is an anti-vascular endothelial
growth factor-A (VEGF-A) monoclonal antibody approved
by the Food and Drug Administration for the first-line treat-
ment of recurrent, locally advanced, or mNSCLC. Bevaci-
zumab is recommended for use in combination with plati-
num-based chemotherapy in patients with non-squamous
NSCLC [2].

In the last decade, clinical oncology has increasingly
paid attention to the role of body mass index (BMI) in the
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effectiveness of therapy and survival of patients with va-
rious malignant neoplasms. According to scientific litera-
ture, the impact of BMI is ambiguous. It may depend on the
cancer type [3], the stage of the disease [4], the age of the
patient [5], and the applied therapeutic regimens [6].

Bevacizumab is associated with a significant number of
severe adverse events. The most common among them are
thromboembolism, arterial hypertension, and bleeding. The
therapeutic dose of bevacizumab is calculated based on the
patient’s current weight, so overweight and obese patients
receive higher therapeutic doses compared to those whose
weight is normal or underweight. The half-life of bevaci-
zumab does not depend on the kidneys and liver function.
However, weight, serum albumin, and gender significantly
affect pharmacokinetic parameters [7].

In lung cancer patients, thromboembolism occurs
20 times more often than in the population of healthy peo-
ple. Cancer cells can interact with vascular endothelial
cells, increase platelet aggregation, and stimulate the syn-
thesis of procoagulants. The combined effect of the listed
factors leads to hypercoagulation [8]. Bevacizumab, block-
ing VEGF, can potentiate this process. On the other hand,
a high level of interferon regulatory factor 7 (IRF7) and
a low level of interferon-induced protein with tetratrico-
peptide repeats 2 (IFIT2) indicate a significant density of
micro vessels in adenocarcinomas, which is a risk factor
for bleeding [9]. Overweight and obese patients receiving
higher therapeutic doses of bevacizumab may have a higher
risk of complications. However, the relationship between
body composition and the risk of hemorrhagic, thrombo-
embolic events, and hypertension remains unclear.

The aim of our study was to establish a correlation
between survival, BMI and hemorrhagic, thromboembolic
events, and hypertension.

Materials and methods. Research design. Eighty-seven
patients with mNSCLC treated in the Sumy Regional Clinical
Oncology Center were involved in the retrospective study. To
be included in the study, patients had to meet the following
criteria: histologically confirmed mNSCLC, history of beva-
cizumab therapy (minimum two cycles), IV stage of the dis-
ease, available results of blood count tests and coagulogram
no more than seven days before the start of bevacizumab
therapy. Patients with other malignant tumors and without the
complete results of laboratory tests were not included in the
study. The study was approved by the Local Ethics Commit-
tee of the Sumy Regional Clinical Oncology Center (protocol
3/3 dated January 15, 2024). It was conducted following the
ethical principles of the Declaration of Helsinki.

Patient treatment, data collection, and analysis.
Patients received bevacizumab in combination with chemo-
therapy as first-line therapy. The drug was administered
intravenously every three weeks at a dose of 15 mg/kg.
Doses of chemotherapy were calculated according to the
instructions for drugs to treat NSCLC. After completing
4-6 courses of this treatment regimen, patients without
disease progression continued to receive bevacizumab
monotherapy at the same dose and frequency until di-
sease progression or completion of 24 months of treatment,
whichever occurred first. Data on sex, age, weight, height
of patients, results of coagulogram, and blood count tests
were collected from the primary medical documentation
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no more than one week before the start of bevacizumab
therapy. Activated partial thromboplastin time (APTT) and
international normalized ratio (INR) were considered key
parameters of the coagulogram. The average values for
each parameter were the cut-off point for APTT, INR, and
blood platelets.

BMI was calculated based on data on the weight and
height of patients according to the appropriate formula:
weight/height? (kilograms/per square meter). According
to the World Health Organization classification, patients
with BMI <25 kg/m? were included in the underweight and
normal weight groups. Those whose BMI was >25 kg/m?
were included in the overweight and obese group. The occur-
rence of an adverse event was considered the presence of
corresponding data in the medical documentation. Adverse
event severity was determined using the Common Termi-
nology Criteria for Adverse Events (CTCAE, version 5).
Overall survival (OS) was calculated as the difference
between the date of registration of an adverse event and the
date of initiation of bevacizumab therapy.

Statistical analysis. Univariate analysis of the relation-
ship between BMI and clinicopathological characteristics of
patients was performed using the Chi? test for categorical var-
iables and Fisher’s exact test. Pearson’s test was used to com-
pare indicators between patients with underweight/normal
weight and overweight/obese. Multivariate Cox regression
analysis was used to assess the risk of death from mNSCLC.
The difference in patients’ survival depending on the iden-
tified independent predictors of death was graphically
demonstrated using Kaplan-Meier curves. The results were
considered statistically significant at P<0.05. The Stata
V.18.0 software environment (StataCorp, Texas, USA;
https://www.stata.com; 2024) was used for statistical analysis.

The results. The study involved 87 patients with
mNSCLC, among whom 55 had side effects of more than
2 degrees of severity associated with bevacizumab ther-
apy. In the group of patients with insufficient and normal
weight, 24 cases of thromboembolism, bleeding, or arterial
hypertension were registered. In the overweight and obese
group, the frequency was slightly higher — 31 cases. Two
cases of thromboembolism and 1 case of pulmonary bleed-
ing resulted in the death of the patients. All of them were
registered in the overweight and obese group (Table 1).

Table 1
Frequency of thromboembolism, bleeding, and arterial
hypertension depending on BMI

Underweight | Overweight
Adverseevents | ool | and abesity
weight, n=24 n=31
Arterial embolism (ischemic | 1(1)
stroke)
Venous thromboembolism
(pulmonary embolism, 3 2(1)
thrombophlebitis)
Eulmonary bleeding/ 3 2(1)
emoptysis
Gastrointestinal bleeding 2 0
Nasal bleeding 1 1
Arterial hypertension 10 18
Thrombocytopenia 4 7

* The number of fatal events is indicated in parentheses.
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Table 2
Baseline clinicopathological characteristics of patients according to BMI
Clinicopathological Total number of patients | Underweight and normal | Overweight and obesity P value
characteristics (%) n=87 weight (%) n=42 (%) n=45 M
Age (years), n (%)
Medium 60 60 59
Range 33-82 33-77 38-82 0.649
<65 58 (66.6) 19 (45.2) 23 (51.1) ’
>65 29 (33.3) 23 (54.8) 22 (43.9)
Sex, n (%)
Women 25(28.7) 9(21.4) 16 (35.6) 0.146
Men 62 (71.3) 33 (78.6) 29 (64.4) :
Metastasis in the liver
Present
23 (26.4) 11 (26.2) 12 (26.7)
Absent 64 (73.6) 31 (73.8) 33 (73.3) 0.960
APTT. seconds
<349 45 (51.7) 22 (52.4) 23 (51.1) 0383
>34.9 42 (48.3) 20 (47.6) 22 (48.9) )
INR
<l1.2 42 (48.3) 20 (47.6) 22 (48.9) 0.507
>1.2 45 (51.7) 22 (52.4) 23 (51.1) :
Platelets. g/L
<280 54 (62.1) 23 (54.8) 31 (68.9) 0352
>280 33 (37.9) 19 (45.2) 14 (31.1) '
The time of onset of thrombotic, hemorrhagic events, Table 3

and arterial hypertension differed significantly. Thus, an
average of 72 days (interval 34—110) passed from the start
of bevacizumab therapy before the onset of thromboem-
bolism. Bleeding was observed on average after 219 days
(interval 35—408), arterial hypertension — after 91 days
(interval 30-126), and thrombocytopenia — after 116 days
(interval 7-322). The data are not statistically reliable due
to the insufficient number of cases. However, they demon-
strate a tendency for the studied adverse events to occur.

Univariate analysis was used to determine the cor-
relation between BMI and the risk of thromboembolism,
bleeding, and hypertension. Table 2 presents the patients’
baseline clinicopathological characteristics, coagulogram
parameters, and blood count tests, which reflect the blood
coagulation function before the start of treatment.

In general, 42 (48.3%) patients were underweight
and normal, 45 (51.7%) were overweight and obese.
The research group included 25 (28.7%) women and
62 (71.3%) men. The average age of the patients was
60 years (range 33 to 82). Most were younger than 65 years
old — 58 (66.6%), without liver metastases — 64 (73.6%),
and with a baseline level of platelets less than 280 g/L.

According to the results of univariate analysis, it was
established that each clinicopathological characteristic does
not have a statistically significant relationship with BMI.
However, multivariate analysis showed that patient sex
(P=0.011) and blood platelet level (P=0.045) correlated with
OS. Women and patients with a platelet level of less than
280 g/l had better OS. Accordingly, the risk of severe adverse
events is much lower in this category of patients. At the same
time, no relationship was found between BMI and OS in
patients with mNSCLC treated with bevacizumab (Table 3).

The median OS in women was 16.0 months versus
9.1 months in men. Median OS in patients with platelets
less than 280 g/L was 13.5 months versus 7.4 months in
those with 280 g/L or higher (Fig. 1).

Discussion. This study showed that BMI does not
impact the risk of thromboembolism, bleeding, and hyper-

Multivariate analysis of the risk of death in patients
with mNSCLC treated with bevacizumab

Clinicopathological :

characteristics Hazard Ratio | 95% CI | Pvalue
Age
(<65 versus >65) 1.01 0.61-1.66 0.975
Sex 2.01 1.17-346 | 0.011
(women versus men)
BMI
(<25 versus >25) 0.88 0.56-1.37 0.576
Metastasis in the
liver (absent versus 0.88 0.53-1.46 0.632
present)
APTT
(<34.9 versus >34.9) 0.82 0.47-1.43 0.491
INR
(<1.2 versus >1.2) 1.22 0.71-2.08 0.473
Platelets
(<280 versus >280) 1.69 1.01-2.83 0.045

tension. In addition, BMI was not associated with wors-
ening or improvement of OS in mNSCLC patients treated
with bevacizumab. Interestingly, sex and the baseline level
of blood platelets were the independent predictors of OS.
Women and those whose baseline platelet count was less
than 280 g/L had better survival.

The obtained results can be considered promising, as
they are an additional cause for discussion about chang-
ing the dosing strategy of bevacizumab. The current dose
calculation method is based on the patient’s weight, while
fixed doses can have the same effectiveness. The phar-
macokinetics of monoclonal antibodies, including bev-
acizumab, is complex and depends on many factors. The
distribution of monoclonal antibodies is limited by blood
plasma and extracellular fluid; that is, the volume of distri-
bution is limited [10]. The basis of monoclonal antibodies
is immunoglobulin G (IgG), which has polar properties and
a small volume of distribution. These molecules accumu-
late mainly in blood plasma without spreading to adipose
tissue [11]. During the therapy of cancers, patients with a
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Fig. 1. Kaplan—Meier curves showing patients’ OS
by sex and platelet count

higher BMI receive higher doses of monoclonal antibodies.
However, the paradox is that with an increase in the amount
of adipose tissue, the blood volume remains close to the
patient’s ideal weight or even reduced; that is, a directly
proportional dependence is not observed. This tendency
is typical for patients of both sexes [12]. Accordingly,
weight-dependent dosing of monoclonal antibodies results
in higher concentrations of the drug in the blood of obese
patients, which may lead to more severe side effects.

Our study did not find a relationship between the fre-
quency of thromboembolism, bleeding, hypertension, and
BMIL. Protection against overdose and adverse events is likely
provided by the major histocompatibility complex-related
class I receptor (FcRn). Its role is to regulate serum IgG lev-
els by protecting against lysosomal degradation. FcRn is most
actively expressed in endothelial cells and ensures the recircu-
lation of IgG between the intracellular protein reservoir and
blood circulation. In this way, IgG homeostasis is maintained.
Since adipose tissue has a low level of FcRn expression, this
leads to faster elimination of monoclonal antibodies in over-
weight and obese individuals [13]. The mechanisms described
above explain the lack of influence of BMI on the frequency
of thromboembolism, bleeding, and arterial hypertension.

In the scientific literature, the dosage of monoclonal anti-
bodies remains debated. In particular, Heinhuis et al. [14] and
Hendrikx et al. [15] are inclined to the opinion of the expe-
diency of fixed doses. We cannot draw similar conclusions
based on the data obtained in our study. Since the safety pro-
file and OS were not correlated with BMI, it can be assumed
that weight-based dosing does not increase the risk of severe
adverse events and does not influence treatment efficacy.

According to our study’s results, independent predictors
of OS in patients with mNSCLC treated with bevacizumab
were sex and blood platelet level. Multivariate analysis
demonstrated that women had better survival. Interestingly,
according to data from the Phase I clinical trial of MYL-
14020, the clearance of bevacizumab is 26% higher in men
than in women [16]. The half-life of this targeted drug is
20 days. For the treatment of mNSCLC, it is administered
intravenously once every 21 days. The higher clearance in
men may lead to a premature decrease in the concentra-
tion of bevacizumab in the bloodstream, resulting in worse
treatment outcomes. In addition, according to the results
of our study, overweight and obesity are more common in
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women. As discussed above, this causes them to receive a
higher dose of bevacizumab without a direct relationship
between weight and circulating blood volume. In turn, this
leads to a higher drug concentration in the blood.

The role of platelets in the progression of malignant
neoplasms is well-covered in scientific sources [17; 18].
The basis of the development of thromboembolism is the
hyperactivation of platelets. Dudiki et al. [19] explained
the interaction between platelets and cancers. They demon-
strated that platelets very efficiently and rapidly engulf small
extracellular vesicles (SEVs) from cancer cells. This is due
to the high expression of the sSEV-CD63 protein. The absorp-
tion of SEVs is accompanied by the accumulation of RNA
specific for cancer cells, the activation of platelets, and their
prothrombotic effect. The authors highlighted the prognostic
and diagnostic value of platelet-associated cancer markers.

Larsen et al. [20] investigated the risk of bleeding
depending on the level of platelets in patients with hema-
tological malignancies and solid tumors. The authors
concluded that a decrease in the level of platelets below
100 g/L is associated with a high risk of bleeding. In this
case, patients with hematological neoplasms require man-
datory prophylactic transfusion of platelets, while patients
with solid tumors require a more individualized approach,
depending on the clinical picture. Generally, a lower plate-
let count is associated with a lower risk of disease progres-
sion and a lower incidence of thromboembolic events.

Conclusions. BMI does not impact the risk of throm-
boembolism, bleeding, and hypertension in patients with
mNSCLC receiving bevacizumab therapy. OS of this cat-
egory of patients does not depend on the body’s consump-
tion. Sex and level of blood platelets are independent pre-
dictors of OS. Women and those with a baseline platelet
count of less than 280 g/L have better survival.
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JUPEPEHIIAHA XAPAKTEPUCTHKA 3ACOBIB NPOPIIAKTUKHA MEPBUHHOI IMJIAIIEHTAPHOI TUC®YHKIIT
¥ KTHOK HA TJII 3AITAJIBHUX 3AXBOPIOBAHbB KIHOUNX CTATEBUX OPTAHIB

Bykosuncvkuii deporcagnuti meouunuii ynisepcumem, Yepuisyi, Yxpaina

V crarTi KoCnipKeHO e(peKTHBHICTD MPO(UIAKTUKHA IIEPBUHHOT IITALICHTAPHOT AUCOYHKIIT y KIHOK Ha TJIi 3alaJbHUX 3aXBOPIOBAHB KIHO-
YuX cTareBUX opradiB Hampukixmi Il TpumecTtpy rectarii Ta y micasmonoroBomy mepiomi. s OMiHKH €(EeKTHBHOCTI MPOBEACHOI MPO-
¢inaxruku mianentapuoi aucynkuii (ITJ]) ocHoBHa rpyma xkiHOK Oyia noaineHa Ha 2 miarpynu: | miarpyma — [A xinkw, ski OTpUMYyBa-
1 npodinaktuky [1J] Ta crienugidHe JTiKyBaHHS 3amajbHAX 3aXBOPIOBAHb JKIHOYMX CTaTEBHMX OPTaHIB y MEPIIOMY TPHMECTPI BariTHOCTI;
2 migrpyna — Ib xinkw, ski orpumyBanu npodinaktuky 1] Ta cienudivne TiKyBaHHS 3aMalbHAX 3aXBOPIOBAHb )KIHOYMX CTATEBHX OPTaHiB
y Ipyromy TpuMmectpi BariTHocTi. CBO€YacHe BHSIBICHHS 3allajlbHUX 3aXBOPIOBaHb, JTIKYBaHHs Ta MPODITAKTHKA MEPBUHHOI ITAlleHTapHOT
JucyHKIIT 3HAYHO 3MEHIIINTH IPOSIBU IeCTALIHHUX YCKJIAHEHb Ta MOPYIIEHHs BHYTPIIIHBOYTPOOHOTO CTaHy IIO/A Y BariTHHX.

Kurouosi ciioBa: mianentapaa AucQyHKINA, TPOQITaKTHKA, 3aMaibHi 3aXBOPIOBAHHS KIHOYHX CTATEBHX OPTaHiB.
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DIFFERENTIAL CHARACTERISTICS OF THE MEANS OF PREVENTION OF PRIMARY PLACENTAL
DYSFUNCTION IN WOMEN WITH INFLAMMATORY DISEASES OF THE FEMALE GENITAL ORGANS

Bukovinian State Medical University, Chernivtsi, Ukraine

The prevention and treatment of placental dysfunction in pregnant women against the background of inflammatory diseases of the female
genital organs should begin with the elimination of the causes that provoke a violation of the placenta’s function and structure, and the treatment
measures carried out for pregnant women with placental dysfunction should be timely, pathogenetically justified, and comprehensive.

Materials and methods. To evaluate the effectiveness of PD prevention, the main group of women was divided into 2 subgroups:
1 subgroup — IA women who received PD prevention and specific treatment of inflammatory diseases of the female genital organs in the
first trimester of pregnancy; 2™ subgroup — IB women who received prevention of PD and specific treatment of inflammatory diseases of the
female genital organs in the second trimester of pregnancy. Studies of uteroplacental blood circulation were conducted using the ultrasonic
diagnostic device “SonoAce 8000 Life”.

Results. According to the ultrasound results of the women of the main group, it was found that the thickness of the placenta at the end
of the III trimester of pregnancy in the women of the main (IB) group had significant differences from the women of the IA subgroup and the
indicators of the control group. Detection of ultrasound indicators of intrauterine infection of the fetus, namely, ascites, hepatosplenomegaly,
SZRP, increase in the size of the abdomen, and pyelectasis, confirms intoxication effects of the fetus in women against the background of

TORCH - infection.

Keywords: placental dysfunction, prevention, inflammatory diseases of the female genital organs.

Beryn. [TomiTHHE picT 3aXBOPIOBAHOCTI Ha 3arajbHi
3aXBOPIOBAHHS CEpe]] BAariTHUX, BUCOKA YacTOTa aKyIlep-
ChKHX YCKIAaJHEHb MNPU3BEIU A0 MiJBUILEHHS YacTOTH
raneHTapHoi aucynkuii (I1/1), mo Bu3Havae HaI3BH-
YallHy aKTyaJbHICTbh Takoi npobiemu [1; 2].

[ToennanHns iH(EKIIHHIX YUHHUKIB 1 BAriTHOCTI 3aJId-
LIAI0ThCSl BaXKIIMBOIO, ajie JI0 KiHIIS HE BHUPILICHOIO IPO-
6J1eMOI0 B aKyLIEpPCTBi, OCKIJIBKH 3aNalIbHI 3aXBOPIOBAHHS
KIHOYMX CTaTeBUX OpraHiB HE TUIBKM CTBOPIOIOTH IIPO-
61eMHM 3 HAaCTaHHAM BariTHOCTI Ta MOPYIIEHHSIM pPEIpo-
JYKTHBHOTO 3[I0pPOB’S )KIHOK, aJie 1 MPU3BOIATD /10 HU3KH
recTaliifHIX yCKIaJHEHb, Y TOMY YHCHI 1 pO3BUTKY (DyHK-
[IOHATBPHUX Ta OPTaHIYHUX TOPYIIEHb IUIAIICHTAPHOTO
KoMIuTekCy [3; 4; 5].

© A. B. Tomosceka, M. B. [ikan, 2025

CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3I1T

HaykoBui 3a3Ha4aroTh, IO IS 3aBEpLICHHS IecTa-
[ifHOTO TpoIlecy y JKIHOK Ha Tii iH(EKIiitHoI maroorii
HEOOXiZTHO BHW3HAYUTH MEXaHI3MH PO3BUTKY MOPYIICHB
y IUTAlEHTI, 110 MPU3BOJSTH JI0 YCKJIaJHEHOTro Iepediry
BaritHocTi [6; 7; 8]. HaBeneni y niTeparypi AaHi BILUIUBY
iH(MEKIIHHIX YNHHKUKIB HA TUIAICHTY, CTaH IUI0/a, YCKIIAI-
HEHb BariTHOCTI Ta Iyepriepis He ogHo3HauHi [4; 7; 8].

Pusuk  iH(ekuiiiHOro ypakeHHs  (DEeTOILIAleHTapHOIO
komiutekcy (PIIK) BuCOKMIT y pa3i IHTEHCUBHOIO Ta pO3IIO-
BCIO/DKEHOTO YIIKO/DKEHHSI TUTaneHTH. [Hekmiiinmii mponec
MIEPEBAYKHO JIOKATI3YEThCS Y 0a3abHIl TUIACTUHII TUIAIICHTH,
BOPCHHKAX, MDKBOPCHHKOBOMY TIPOCTOPI Ta CITpabHAIX apTe-
pisix [9; 10]. MopdodyHKIIOHATEHII CTaH Ta CTYIIHb 3MiH
nepeOyBaloTh y MPsMIil 3aJIeKHOCTI Bii IHTEHCHBHOCTI ypa-
YKEHHSI TUTaieHTH. Makpo- Ta MIKpPOCKOTIYHI 3MIHH Y TUTAIICHTI
MPSIMOTIPOTIOPLIHHO  3ae)Xarh Bl mnepediry I1H(EeKIiiHoro
MPOLIECY: TPUBAJIKH 1 PO3MOBCIOMMKCHHI CIICIM(IYHII IPOIeC
TIPU3BOIUTB JI0 IMOOKUX YpakeHs IU1ateHTy [6; 9; 11].
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OcobnBocti Mopdororii nmociijly y JKIHOK Ha T
3arnajbHUX 3aXBOPIOBAHb KIHOUMX CTATEBUX OPraHiB BU3HA-
YarOThCS TIOIUPEHHSM 1HBOJTIOTUBHO-TUCTPO(IUHUX 1 peo-
JIOTTYHUX 3MIH y IUIAIIEHTI Ta B MOPYLIEHHI J03piBaHHS
BOPCHUCTOIO XOpIOHA, a KOMIIEHCATOPHO-IIPHCTOCYBAIIbHI
peakIii MaloTh pi3HOMaHITHUH cTymiHb mpossy [10; 11; 12].
[podinakTuka 1 JiKyBaHHSA IDIALCHTAPHOI TUCQYHKIIT
y BariTHMX Ha TIi 3alJIbHAX 3aXBOPIOBAHb XKIHOYMX CTa-
TEBHUX OPTaHiB MOBHHHA PO3MOYMHATHCS 3 YCYHEHHS IpH-
YHH, [0 BUKIUKAIOTH TOPYIIEHHS (YHKIUI 1 CTPYKTypH
TUTAIIeHTH, a JIIKYBaJIbHI 3aX0/H, IO MTPOBOMATH BariTHUM i3
IJIAlleHTapHOO AUC]YHKITI€I0, TOBUHHI OyTH CBOEYACHUMH,
[aTOreHETUYHO OOTPYHTOBAHMMH Ta KoMIUleKcHuMH [ 13].

Mera Hamoi podoTH — OIIHUTH €(PEKTUBHICTH IPO-
(UIaKTHKK IEPBUHHOI IUTAlleHTapHOT ANCHYHKIIT Y jKIHOK
Ha TJ1i 3araJbHUX 3aXBOPIOBAHB )KIHOYHMX CTATEBUX OPTaHiB
nanpukinmi [II TpuMecTpy recranii Ta y micisimoaoroBoMy
mepioi.

Marepian Ta MeTogu AOCTiMKeHHA. BinmosimHo
JI0 METH 1 3aB/IaHb JIOCHIPKCHHSI HAMH ITPOBEICHO MOBHE
OUHAMIYHE KIiHIKO-TabopaTopHE Ta I1HCTpYMEHTAaJbHE
oOcTexxeHHs 72 BariTHUX. [ MOCHiIKEHHS PO3BHUTKY
TIePBUHHOI TUTAIICHTApHOT TUC(YHKITI] Ha OCHOBI BUBYCHHS
BariTHUX Ha TJIi 3arajbHUX 3aXBOPIOBAHb KIHOUMX CTATEBHX
opratiB o0cTexeHOo 37 KiHOK (OCHOBHA rpymna) 3 iH(ek-
IISIMU CTATEBUX IUISXIB, SIKI OTPUMYBAJIN TTaTOTCHETHYHE
JIKYBaHHSI 3alallbHUX 3aXBOPIOBaHb J>KIHOYMX CTaTEeBUX
opratiB, Ta 35 BariTHUX MNPAaKTHYHO 3J0POBHX (KOHTp-
osbHa rpyna). st oniHKM e()eKTUBHOCTI IPOBEICHOT ITPO-
¢inaxtukn [1/] ocHOBHA rpyma >kiHOK Oyia mojineHa Ha 2
migrpynu: 1 miarpyma — [A skiHKH, SIKi OTpUMYBaIH Ipodi-
naktuky [1J1 Ta cnenndivne JIiKyBaHHS 3aMaJbHUX 3aXBO-
PIOBaHB JKIHOYMX CTAaTE€BUX OPTaHIB y TEPIIOMY TpUME-
cTpi BariTHOCTI; 2 miarpyma — Ib xiHKH, SKi OTpUMyBaIu
npodiraktuky I1J] Ta crenudiune TiKyBaHHS 3amalIbHIX
3aXBOPIOBAaHb JKIHOUMX CTaTEeBHX OPTaHiB y JPyromy Tpu-
MecCTpi BariTHOCTI.

[TpoBeneno GopmyBaHHSI TPy OOCTEKEHHs: OCHOBHA
rpyna — 37 xinok (IA rpyna — 20, Ib — 17 xiHOK), KOHTpO-
npHA rpyna — 35 xiHok. JlocnipKeHHsT TPOBOJMIINCH Ha
6a3i LlenTpansHOi MichbKOT KITiHIYHOT JiKapHi M. YepHiBii
3a 2020-2024 pokwu. JlaGopaTopHi ITOCTIIKCHHS 3MIii-
CHIOBAJIMCH Ha 0a3i «HaBuyaibHO-HAyKOBOi JTabopaTopii»
BAMY Bin 26.12.2016 p. BusnaueHHs iHQEKIITHIX 30y-
HUKIB 31iCHIOBATIOCH METOAOM ITOJTiMEepa3HOi JIAHITFOTOBOT
peaxuii (ITJIP) 3aBnsku 3Ha4HOMY 301TBIIEHHIO KUTBKOCTI
KO crierudigHoi HyKJICOTHIHOI ITOCTITOBHOCTI B 3pa3Ky
B 1076—-10"8 pasis y KYO/mi1, a came: Xi1aMifios, Miko-
IJ1a3MO03, TPUXOMOHIa3, rapJHePeIb03, TOHOPEs..

byB mnpoBeneHuWii aHaii3 TrecTaliifHUX YCKJIaJHEHb
y JKIHOK o0cTexeHuX rpyn. Y3/l 3ailicHIOBaIM Ha yIIbTpas-
BYKOBOMY JiarHOCTH4HOMY npmiaji «SonoAce 8000 Life».

Jdnst OmiHKM e(QEeKTUBHOCTI TOPMOHAJIBHOI (YHKIIIT
TUTAIIeHTapHOI CHUCTEMH BHM3HAYallM 32 pPiBHEM T'OPMOHIB
ecTpajliony, HpOrecTepoHy, KOPTU30JY, IUIAIIEHTapHOTO
JIAKTOTEHY Y CHPOBATIIi KPOBi. BI3HaYeHHS TOPMOHIB 31TiH-
CHIOBAJIM METOJOM TBEpI0(a30BOr0 iMyHO(PEPMEHTHOTO
aHanizy. BukopucroByBanu Habopu peaktusiB: «EcTpion-
IDdA», «IIporectepor-IDA», «IIJII-HPL ELISA-KIT»,
«Koptuzon-IPA», Ha 0OCHOBI MOHOKJIOHAIBHUAX AHTUTLI 10
BKa3aHMUX ropMoHiB (BupodHuk — ¢dipma JJMAMED, Ykpa-

42

Ha). Jlnsi BU3HAYEHHS BCIX BKa3aHUX FOPMOHIB BUKOPHCTO-
BYBQJIM OJJHOTUIIHI TECT-CUCTEMH. Y TPAaKTYBaHHI pe3yiib-
TaTiB OPIEHTYBAINCS HA MOKA3HUKH HOPMH JUIsl KOXKHOTO
TOPMOHY BiJIIIOBI/IHO JI0 TEPMiHIB recTarii.

Mopdornoriune JOCHiPKEHHS, a caMe MaKpOCKOIIYHY
XapaKTEePUCTHUKY TUIALICHTH, 3IHCHIOBAJIM OIMMCOBHM METO-
JIOM, 3T1THO 3 OPraHOMETPUYHUMH ITapaMeTpaMH, sIKi € Haii-
OUTBII iH(OPMATUBHUMH IS OIIHKH TUIALICHTAPHOI ITHC-
¢yHKIi: Maca (y Tpamax); 06’eM (y cM®); cepetHs TOBITHHA
(y cm); mepumetp (y cm); dopma (3a TOKa3HUKAMH ILIO-
IIMHHO-TOBITUHHNHN 1HIEKC» Ta «EKCIIGHTPUCHUTET eJIiTca)
Ta IUIONIa HaiGiIbmoro mepepizy (y cm?). Mopdomoriumi
JIOCITIIKEHHS TUTALISHT IIPOBOJIMIIM Ha Kadepi aToI0riaHoT
anaromii bJIMY (3aB. — ipod. 1. C. JlaBuaeHko).

CratuctuuHy 0OpOOKYy pe3yibTariB JOCIIIKCHD 3Mil-
CHIOBAJIM 3 BUKOHAaHHSM CY4YaCHHX METOAIB BapialiiiHOl
CTaTHCTHKH 32 JIOTIOMOTOI0 CTaHaPTHHUX IPOrpaM CTaTHC-
THaHOTO aHanizy Microsoft Excel 5.0. O0rpyHTyBaHHAM
BUKOPHCTAHHS APAMETPUYHHUX METOMIB OYyJI0 BU3HAYCHHS
HOPMAJIBHOTO PO3IOALTY B IpyIax JOCIiPKSHHS, IO BCTa-
HOBITIOBAJIX 32 JOMOMOTOIO BiJIITOBITHOTO KPUTEPIIO Iepe-
Bipku — MeToxmy Shapiro-Wilk (p=0,05), skuit € HaitbinpIm
aJIeKBaTHUM ]IS BUOIpOK po3MipoM n<50.

OOCTexxeHHsT Ta JIKYBaHHS 371HCHIOBAIH JIMIIE IMiCIs
oTpuMaHHs iHOPMOBaHOT 3ronu namieHTKu. [IpoBeneHHs
JociipkeHb oromkeno Komiciero 3 nutanb GioMequaHOT
€THKN ByKOBHHCBHKOTO JIepKaBHOTO MEAMYHOTO YHIBEPCH-
TETy MO0 JOTPUMAHHS MPaBWJI MPOBEACHHS MEIUYHHX
HayKoBHX gociikens (mporokos Ne 9 Bix 20.06.2024).

PesyabTatn gociuimkeHHs. Y KOMIUIGKCHOMY JIKY-
BaHHI 3allaJIbHUX 3aXBOPIOBAHb JKIHOYMX CTaTeBUX Opra-
HIB Ta JIKyBaHHI IEPBHHHOI IUIAIICHTapHOI TuChYHKITT
(I[T) y BariTHUX >KiHKH OCHOBHOI TPYITH BUKOPHUCTOBYBAIN
mpenapari: MikpoHizoBaHHHA mporectepod (IIpormHOpM
0B0)100 mr 1 T. 2 p.1., Pnebomist (600 mr) — 1 T. 1 p.1, Mar-
Hikym (50 mr) — 1 1. 2 p.a, TiBoptin mo 5 mu — 3 p.a. s
JIKyBaHHSl 3allajbHUX 3aXBOPIOBAHb JKIHOUMX CTAaTEBHX
opraniB (Hakaz MO3 Ne 2264 Bix 15.12.2022 «AHOMasbHI
BariHanpHi BHIUICHHS». KIiliHIYHA HacTaHOBa 3acHOBaHA
Ha Jl0Ka3ax «3amajbHi 3aXBOPIOBAHHS OPraHiB MaJloro
Tazy», 2023) Oynu BpaxoBaHi pe3yiabTaTH MIKpoOioJoriy-
HUX METOJIIB TOCIIDKCHHS BUSBICHUX 30ymHUKIB: Neisseria
gonorrhoeae, Chlamydia  trachomatis, = Mycoplasma
genitalium, Trichmonada vaginalis. 3 ommsamy Ha Teparo-
TeHHY [II0 Ha IDIJ TaKUX MpernapaTiB, SK TEHTaMIINH,
JTOKCAIWKJIH, (TOPXiHONOHM, KIIHIAMIIMH Ta iHiJa307,
HaMHu OyJI0 BUKOPHUCTAHO HAHOLIBII Oe3reyHi aHTnOaKTepi-
QJIbHI TIperapary UL BariTHUX OCHOBHOI I'pyIH sIK Y I, Tak
i B Il TpumecTpi BariTHOCTI 3aJI©XKHO BiJl THITy BHIJICHOTO
30ynHuKa: nedrpiakcod 2,0 rp B/B OMHOPA30BO, CPUTPOMI-
e 1o 500 mr 4 p.xa (7 qHiB) per.os, MeTpaHina3on mo 500 mr
2 p.n (71HIB) per.os Ta MICLEBO CBIYKM METPOHIA30J per
vag (7 nuiB). Y pa3si 1iarHOCTOBAaHOTO OaKTepiabHOTO Bari-
HO3Y BariTHI 3aCTOCOBYBAIN MICIIEBO KIIHJAMIIUH per.vag
(3 1Hi), a'y pa3i BUSIBICHOTO KaHIHI03y — BariHaJbHI mecapil
3 koTpumazonoM mo 500 mr mo 1 kxanm 1 p.a. (7-10 mHiB),
330BHI KJIOTPHMAa30JI0BUH BariHambHUH Kpem 10% 5 M.

3a pesympratamu Y3J] Oyno BHUSBIIEHO, IO TOBIIMHA
rraneHTH Hanpukinmi Il TpumecTpy BariTHOCTI y KiHOK
ocHoBHOI (IB) rpymu Maia CyTTEBI BIIMIHHOCTI BiJl )KIHOK
A niarpynu Ta nokasHHUKIB IPYyIH KOHTPOJIIO.
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Tak, y 24 (64,8%) xiHOK OCHOBHOI Tpynu Oyno Iia-
THOCTOBAHO MOTOBIIEHHS (TilepIriasito) MIACHTH, IPOTe
y kiHok Ib miarpymnu ns o3Haka criocrepiranach 3Ha4HO
yacrime 16 (43,2%) nopiBHsHO 3 XiHKamu [A miarpynu
8 (21,6%) mpotu 2 (5,7%) *KIHOK KOHTPOJBHOI TPyNH —
p=0,004 3a xpurepiem KyToBe ¢i-nieperBopenns dimnrepa.
ToBmuHA TUTALIEHTH Y KiHOK A miArpymmu OCHOBHOI rpymn
cranoBmia 35,98+0,5 mm, a y BaritHux (IB) migrpymm —
38,61+0,5 MM. ¥V 310pOBHUX BariTHUX TOBIIMHA TUIAIICHTH
cranosmia 33,94+0,4 mm (Puc. 1, Puc. 2.).

Puc. 1. HopmasibHa nuianesrta

Puc. 2. IloToBIIEeHHS NJIAllEHTH

HasBHICTh 3MIHEHHMX CTPYKTYp y muaneHti (nerpudi-
KaTH, KaJIbIIMHATH, KiCTH) Maibke B 2, 3 pasa yacrimie Tpa-
Wsch y kiHok Ib minrpymu (Puc. 5) nopiBHsHO 3 XKiH-
kamu [A minrpynu (Puc. 4) Ta y 9,6 pa3a mopiBHSHO 3i
3mopoBuMH BariTHUME (Puc. 3).

Puc. 3. [Tooqunoki nerpudikaru, KaabUUMHATH
(KOHTpPOJILHA IPyma)

KJITHIYHA IIPAKTHUKA

Puc. 4. llerpudikarn, kanpuunatu IA miarpyna
(ocHOBHA rpyna)

Puc. 5. llerpudikaru, nigrpyna Ib (ocHoBHa rpymna)

VYV III tpumectpi BaritHOCTi (33—-34 THKHI) mig 4vac
BUMIPIOBaHHS ~ BEPTUKAIBHOTO  pO3MIpy  HaHOITBIIOT
KAIIeHI (BUTPHOI MiNISTHKH) AaMHIOTHYHOI TTOPOXHUHU
BCTAHOBJIEHO, IO IMIMOMHA HAWOIIBIIOI KWIIEHI aMHIOHA
csarana Ourpmie 8 cM y >KIHOK OCHOBHOI TpymH, y A miza-
rpynu—9(45,0%=4,8) mubuna kuieHi craHoBmia 8—12 cm,
a y xinok IB — 11 (64,3%=+2,4) mubuna kuuieHi nocs-
rana 0 16 cM Ta ingexc amuiotnuHol pinunu (IAP) caras
Oinbie 150 MM, mpote y TpyIi KOHTPOIIO O3HaK Oararo-
BOJUIsl He Oyino 3adiKcoBaHO B HKOAHOMY BHHAIKy (Bep-
TUKaJIBHAH pPO3Mip HaOLIbIIOl KHIIEHI csraB 2-3 cM,
IAP= 142-143 mm) p<0,05. Takuii cunapom Moxe OyTH
OJTHIEIO 13 KITIHIYHUX 03HAK BHYTPIITHBOYTPOOHOT iH(EKIIiT
(BYI) y iHOK Takoi rpymu.

Jlns BusABICHHS exorpadidHUX IMOKa3HWKIB BHYTPIII-
HBOYTPOOHOTO iH(IKYBaHHS IUTOAa OYII0 TIPOBENCHO BHY-
TPIHBOYTPOOHY peTomeTpiro. CrierudiaHIMHA yIBTPa3BYy-
koBuMH Mapkepamu BY 1 ruiona cranu (Puc. 6): 30ibI1eHHs
po3MipiB xkuBOTa y xKiHOK [A miarpynu y 7 ( 35%%+3,6),
a y Ib miarpymni ocnoBHoi rpynu 9 (52,9%%+4,2), remna-
tocmieHomeraiis y 4 (20% %+2,8) — 1A miarpymna ocHo-
BHOI rpym, 6 (35,3%%+3,4) y xkinok Ib niarpymu, acuur 6
(30%%=3,2) — IA ninrpyna, 8 (47%%=+4,1) — Ib niarpymna,
mienoekTasist crocrepiranace 'y 10 (50%%=+4,8) xiHok
IA migrpynu ocuoBnoi rpynu ta 'y 12 (70,5%%+4,9) 1b
miarpynu. bymo 3adikcoBaHO, M0 BHYTPIIIHBOYTPOOHE
iH}IKyBaHHS IUIOLY MPH3BENO 0 3aTPUMKH PO3BHUTKY
wrona (C3PII). Tak, y *iHOK, IKi OTPHUMYBaIX JIIKyBaHHS
B I Tpumectpi BaritHOCTi, C3PII I cT. 32 nanmmu Y3]1 Oyio
3aikcoBano y 8 (40%%=4,3), a y *KIHOK, sIKi OTpUMYBaIId
nikyBanns B II Tpumecrpi Baritnocti, C3PIT I-1I cr. Gyno
3agikcoBano y 11 (64,7%%+4,6). Y XIHOK KOHTPOJIBHOI
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rpym miciist mpoBeneHoi GeromeTpii He OyIo 3adikcoBaHO
TaKUX YCKIIAAHCHb Y )KOAHOMY BUIIAIKY.

O3HaKu BHYTPiLWHbOYTPOBHOrO iHpiIKYyBaHHA
Y }KiHOK OCHOBHOI rpynum

64,70%

c3pn1-2cr 20%
. . 70,50%
Mienoekrasia 50%
47% B OcHosHa 1B
Acumt 30%

B OcHosHa 1A

. 35,30%
enatocnneHomeranisa 20%

" - 52,90%
36iNbLEHHA PO3MIpIB XNBOTa 35%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Puc. 6. O3Haku BHYTPIilIHBO0YTPOOHOTO iH(piKYyBaHHSA
Y KiHOK OCHOBHOI rpynu

OTxe, B Ipolieci MaTOTeHETUYHOTO JTIKYBaHHS Ta MPO-
¢binakTHKK IUIaneHTapHoi JUCQYHKLIT y KIHOK Ha Tl
3anajJbHUX 3aXBOPIOBaHb MOXKHA BH3HAUUTH MO3UTHBHUM
e(eKT BHYTPINIHBOYTPOOHOTO CTaHy IUIONA Ta KOMIICH-
callil0 MaTepHHCHKO-IUIOA0BOIO KOMIUIEKCY Y JKIHOK, SIKi
OTPUMYBAJIM JIIKyBaHHS B | TpuMecTpi BariTHOCTI MoOpiB-
HSHO 3 JKIHKaMH, sIKi PO3MOYaNd JIIKYyBaHHS 3aralbHUX
3aXBOPIOBAHb JKIHOYHMX CTATEBUX OPraHiB Ta MPO(IIaKTHKY
mraneHTapHoi aucdyHkii B I1 TpumecTpi recrartii.

s oriHKH eeKTHBHOCTI TPOMLTAKTHKH (yHKITIOHAb-
HOTO CcTaHy IwaneaTapaoro komrurekcey (I1K) Busnagam rop-
MOHH: €CTPaIioy, IPOreCTEPOHY, KOPTH30IY, IUTALEHTAPHOTO
JIAKTOTCHY Y CHPOBATIII KPOBI BariTHUX 3 KOMITICKCHOO OIIiH-
KOO Pe3yJIbTaTiB JOCIIPKEHHSI, [0 BioOpareHi y Tabmui 1.

Tabmuns 1
PiBHi ropmoHiB y cupoBaTi KpoBi BariTHUX Ha Tuii
3anajbHUX 3aXBOPIOBAHB KIHOYHX CTATEBUX OPraHiB,
HMOJIB/JI (X£SX)

OcHoBHa rpyna n=37
Tloka3zuuk Kontpoarna 1A mi 1B ni
rpyma n=35 miarpyna miarpymna
n=20 n=17
+
. 44,7x1,14 37+0,93 uMoJIB/71
Ectpanion 58,3+1,22 HMOJIB/IT
Pk<0,001
(HMOIIB/1T) HMOJIB/JT Px<0,001 Pi>0.05
Pr=0,046 s
589,1+4,86 482,0+3,89
Iporecrepon 685,9+5,16 HMOJIB/JT HMOJIB/II
(HMOJIB/JT) Hwmonb/n Px<0,001 Px<0,001
Pri=0,001 Pri=0,003
S E——— 277,0+4,11 24524314
n;mL(I)rI:; pHiH 285,3+4,23 HMOJIB/IT HMOJIB/JT
( \1) Hwmouns/n Px<0,001 Px<0,001
MO P=0,011 P=0,01
858+6,0 umonb/n | 856+5,3 HMOIB/1
é"fﬁ% 1?1‘:41 i; Pi=0,030 Px=0,038
o o Pri>0,05 Pri>0,05

Ipumimxa: Px — 6ipozionicme po36ixcHocmi y cepeoHix meH-
OeHYiax 3 KOHMPOIbHOW epynot, Pn — eipocionicms po36idxc-
HOCMI Yy cepeOHix meHoeHyisx 3 memooom npogirakmuru ¢ I ma
11 mpumecmpi 32iono 3 memooom Cmuiodenma.
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OTpuMaHi HaMU PE3yJIbTaTH JOCIIPKCHb 3aCBIIYHIIH
JIOCTOBIpHE 3HW)KEHHSI BMIiCTY ecTpajiony y Baritaux Ib min-
IPyNHY NOPIBHSHO 3 KOHTpoJbHOIO rpymoro (P<0,001). Taka
JIMHAMiKa 3MiH TOPMOHY CBIIYMTH PO HEJOCTATHICTh BIlac-
HUX pesepBHUX MoxJimBocted [1K Ta 3MeHIeHHsT KoMIeH-
CaTOPHHUX MOXJIMBOCTEH camoi IUIAleHTH, IPOTrpeCyBaHHs
MPOSIBIB TUIAIICHTAPHOI AUCOHYHKIIIT Ta 30UTHIICHHS PH3HUKY
BHYTPIITHEOYTPOOHOTO CTpakJaHHS Iutoaa (TIMOKCii Trofa,
3aTPUMIIi BHYTPIITHHOYTPOOHOTO PO3BHUTKY TOIIIO).

JlaHi OO KOHIEHTpAIlil MPOTeCTePOHY Y IKIHOK
OCHOBHOI Ta KOHTPOJBHOI IpyN BimoOpaxeHi y Tadbmuri 1.
30KkpeMa, BCTAaHOBJICHO, 1110 y BariTHUX b miarpymnu cepenui
3HAYEHHS KOHLIEHTPALil [IbOr0 TOPMOHY CYTTEBO 3HHUXKY-
BaJIMCSl TOPIBHSHO i3 370poBMMHM BariTHumu Ha 21,5%
(Px<0,001). 30epiranacs naeska 3aKOHOMIPHICTb MIONO
3HWKEHHs rporectepoHy B rpym | A (y cepenHbomy
Ha 15,6%, Px<0,001). 3HmKeHHS piBHSI KOHICHTpA-
mii ranenrapuoro Jsakroreny (ITJI) cBigunTh 1po
mopymieHHsT (DYHKIIi IJIaleHTH, TIMOKCil Ta TimoTpo-
dii mnoma. Cepenni 3HaueHHS KoHIeHTparii [1JI Oymn
CyTT€BO HIKYMMH y BaritHux |b miarpymm mopis-
HSHO 31 37OPOBHMH BariTHUMHU. 3HIDKeHHS piBHA [1J]
cnocrepiranu B Ib miarpymi y cepenneomy Ha 9,4%
(Px<0,001) mOpiBHSHO 3 TpPYHOK KOHTPOJO, a B
IA rpyni —y cepeaubomy Ha 3% (Pk<0,001) mopiBHsHO 3i
3I0POBMMHU BariTHUMU.

PiBenb koptuszony (KP) He 3a3HaBaB iCTOTHHX 3MiH Bij
KOHTPOJIBHUX TTOKa3HUKIB. B o0cTexkenux rpymax 30epira-
Jlacst TeHACHIIS 10 MiABUIIEHHS PiBHS IIbOTO ropMoHy. Lle
CBIIYMJIO TIPO HASIBHICTH TINOKCii y IJI0/a y JKIHOK OCHO-
BHOI I'PyIIA.

[poBomstur  MOP(OJIOTIYHY ~ XapaKTEpPUCTHKY —IUIALCHT
y TICIATIONIOrOBOMY TIepiofi Y 0OCTeEHNX JKIHOK, CITiIT 3a3Ha-
YHTH, IO Bi3yalbHO PI3HAI MK TDIAlleHTaMH BKA3aHUX ITiIT-
TPYII JIOCTI/DKEHHS Oyna Majo3Ha4mMoro. JIumie y BariTHHUX
Ib miarpymi OCHOBHOI TPYIH MOYKHA BiI3HAYUTH 3MEHIIICHHS
MPUPOITHOTO ONIMCKY IUIOZOBUX OOOJIOHOK (BCi crioctepe-
YKEHHSI) 1 Y YOTHPHOX CIIOCTEPEIKCHHSX — YKOBTYBATHIA BIATIHOK
II0ZI0BUX 00010HOK. Ha prc. 7, 8 mokasaHi BapiaHTH BUIJISLY
TUTALEHT Y JOCIIPKYBAaHUX IPyTIax.

MaxkpockoniyHnii BULIS] IJIAEHT — IJIOA0BA
MOBePXHS

Puc. 7. [Inanenra BaritHoi M. (KOHTPOJILHA IPyIa)
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Puc. 8. nianenra Barituoi T.
(ocHoBHa rpyna Ib nigrpyna)

MarepuHchKa TOBEpPXHs IUIALCHT BKa3aHOI MiArpynu
3HAYHO BTpaTHiIa OJUCK IMOPIBHAHO 3 IHITUMH IUTAIICHTAMHU
(Puc. 9—11). Oxpim TOTO, Y JKIHOK, SIKi OTPUMYBAIH JIKY-
BauHA [1/] y nipyromy TpuMecTpi BariTHOCTI, CIIOCTEpiranu
MEHII IIMOOKI 6OPO3HH MIXK KOTHIIEIOHAMH, 10 BKa3y€e Ha
HEIOCTATHIO 3PLTICTh TUIAIICHTH.

MaxkpockoniyHuii BUIVISIA IJIALEHT — MATEPUHCbKA
TMOBEPXHS

Puc. 9. Ilnanenra xkinku /I. (KOHTpoIbHA Tpymna)

Puc. 10. IlnanenTa xinku C.
(IA migrpynu ocHOBHOI rpymnu)
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Puc. 11. IlnanenTa xinkn M.
(Ib miagrpynu oCHOBHOI IPyIN)

HactymanM piBHEM BUSBIEHHS 3MiH, SKi MOXYTh BKa-
3aTH Ha 0COOIMBOCTI MOPQOJOTIYHUX pPEeaKIlii TIaleHTH
y pasi rianenTapHoi qucdyHKIiT 1 mpodiIakTHKY IIaleH-
TapHoi JUChYHKIIT, OyJaM JOCHTIPKEHHS Ha TKaHMHHOMY
(TicTONOriYHI TOCIIKCHHS) PiBHI.

3a pe3ynsTaramu JOCIIPKEHHS XOpiallbHOTO Jiepesa Oyino
BCTAHOBJICHO CITiBBITHOIICHHS MiXK PI3HUMHU THIIAMH BLTHO3-
HHX YTBOPEHb, 3 OIVISITy Ha Te, 110 B OCHOBI NaToIorii Tpogo-
Oracta BOpCHH i IX CTpOMH (KPOBOHOCHI CY[MHH, CIOITy9YHA
TKaHWHA) 9aCTO JIGKUTH HE3PLIICTh XOPiabHOTO JIepeBa.

3 maHuxX TaOmWIi 2 BUAHO, MO HAa TIi iH(IKyBaHHA
B IJIAIICHTI CIIOCTEPIraeThCs MOPYIICHHS JO3PiBaHHS BOP-
CHHYACTOTO XOPIOHY, SKE MPOSBIAETHCA 301TBIICHHIM
BiJICOTKa CTOBOYPOBHX «pPaHHIX», MPOMDKHHX HE3PLIHX
Ta TPOMDKHHUX 3PUTHX BOPCHHOK, INPOTE 3MEHIIYETHCS
BIICOTOK HaWOLIBII BHCOKOAM(EPEHIIHOBAHUX BOPCH-
HOK — TePMIiHAJIBHUX «CIEHiaTi30BaHUX» (aTpHOyTOM ITHX
BOPCHHOK € HasBHICTh TaK 3BaHUX CHHIIMTIOKAIISIPHUX
MeMOpaH — MiCIl HAaMEHIIOT TOBIIUHY TUIAIEHTApPHOTO
Oap’epy). HaBeneni naHi BKa3yrOTh Ha Te, 110 B iH(IKO-
BaHMX IUIALEHTaX JKIHOK BIJ[3HAYAIOThCS TaKi BapiaHTH
MOPYILIEHHS A03PiBaHHsI XOPIlaJIbHOTO JiepeBa, siKi Hacam-
nepes CIPUYMHSIOTh MEHIIY BacKyJSpHU3allil0 BOPCHHOK
Ta MMOTOBIICHHS IIalleHTapHoro 6ap’epa. Taki 3minu, 6€3-
YMOBHO, CIPHUSIOTh XPOHIYHIM TIMOKCIT caMol IJIaleHTH,
ajie, 110 OlIBII BaXKJIMBO, 1 IJI0/A.

3acTocyBaHHSl NPO(]ITAKTUYHUX 3aXOAIB IOAO Mep-
BUHHOI IUTAIIEHTapHOT JUCHYHKIT 1aIo 3arajioM Mo3UTHB-
il edekr. OnHak 1el epexr OyB HEMOBHUM (3HAYCHHS
HE JIOCSIIIM KOHTPOJBHUX IM(P), OKpiM TOro, BiA3Haua-
Jacsi JesKa BIJIMIHHICTh MK 3aCTOCOBAaHMMH METOHAMU
npodinakrtuku B I Ta Il TpuMectpi recramii. Tak, Mmetoau
MpOoQUIAKTUKA JTO3BOIIIN 3HAYHO IIIIBUIIUTH BiJICOTOK
HAMOLIBII 3pITUX BOPCHUHOK — TEPMIHANBHUX «CIICIliali-
30BaHUX» Ha 2,4-2,6%, IO O3HAUa€ CTBOPCHHS KPAaIHX
MOpP(OJIOTIYHUX YMOB BaCKyIApH3alii BOPCHHOK i BUTOH-
YeHHsI IUIalleHTapHOrO Oap’epy 1, BIAMOBIIHO, CIpUSE
OUTBIIIH JTOCTABIN KUCHIO JIO IDIAIICHTH Ta IUIOLY 33 YMOB
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Tabmuusg 2

CuiBBiaHOIEHHSI MiK BiJIbO3HMMH YTBOPEHHSMM IJIALEHT :KiHOK HA TJi 3anaJbHUX 3aXBOPIOBaHb
JKIHOYMX cTAaTeBUX OPraHiB 3 nposiBamu JucyHKUii mianeaTu, (X+Sx)

Tunu BiIb03HUX yTBOpPeHb | KoHTposbHa rpyna n=35 Ocnosna rpyna = 37
yreop P Py I A miarpyna n=20 I B niarpyna n=17

CTOBOYpOBI «paHHI» 0,7+0,03 0,9+0,04
A 0,120,01 Pk<0,001 Px<0,001
ope P<0,001 Pr=0,001
CTOBOYpOBI «ITi3HI» 3,7+0,12 2,9+0,14
o Bﬂggn‘* s 4,0+0,21 Px=0,002 Px=0,004
ope Pr=0,005 Pr=0,011
Tpodobnactiuni Ta 1,520,11 2,740,13
BUILO3HI Bi - 1,1+0,04 Px<0,001 Px<0,001
O3H1 BLIPOC Pr<0,001 Pri<0,001
0,7+0,04 1,1+0,04
Me3seHxiManbHi BOPCUHKH 0,4+0,02 Px<0,001 Px<0,001
Pr<0,001 Pr<0,001
0,9+0,05 1,1+0,05
EmOpioHabHI BOPCHHKH 0,6+0,02 Px<0,001 Px<0,001
Pri<0,001 Pr<0,001
. .. 4,3+0,16 5,4+0,15
[IpomixHi He3pial BOPCUHKU 3,0+0,14 PK<0,001 PK<0,001
16,8+0,95 17,6+1,00
[TpomixHi 3pisli BOPCHHKH 14,9+0,83 Px=0,003 Px=0,002
Pr=0,011 Pr=0,015
33,4+1,01 21,5+1,14
TepMiHaIbHI BOPCHHKH 38,4+1,23 Px=0,006 Px=0,002
Pr<0,001 Pri<0,001
TepminanbHi 34,9+1,22 31,1£1,11
« 1]3 1aJ1130BaH1» BOPCUHKHA 37,5+1,16 Px<0,001 Px=0,003
cretamso ope P<0,001 P<0,001

Tpumimxka: Pk — ipocionicmov po30iscHOCmi y cepeoHix meHOeHYisAxX 3 KOHMPOIbHOW 2pynor, Pn — eipozionicme pozbiscnocmi y
cepeoHix menoenyiax 3 memooom npoginaxmuxu 6 I ma Il mpumecmpi cecmayii 32iono 3 memooom Cmviooenma.

Horo ajieKkBaTHOI KOHIIGHTpalii B IHTEPBUIBO3HUX IPO-
CTOpax IUIAIICHTH. 3aCTOCYBaHHS 3allPOIIOHOBAHOTO HAMU
METONy TPOQLIAKTUKN MEePBUHHOI AUCHYHKIII TUIAICHTH
CIIPHSJIO CTUMYJTy HOBOYTBOPEHHS XOpiaJbHUX BOPCHHOK
(OibII SIK TBOPA30BE 301IBIICHHS BiJICOTKA XOPialbHUX Ta
BUTBO3HHX BIIPOCTKIB), IO JO3BOJIMIO MTOKPALUTH MOKA3-
HUKA 00’€My IUTAIleHTH A0 TOKa3HWKiB HOpMH. OKpim
Toro, 3actocyBaHHs npodimaktuxu 1] B IA miarpymi, Ha
BiZIMiHY Bif xiHOK Ib migrpynm, nano kpaiii pesynbraTu
y BIJHONICHHI JI0 BiJICOTKA TEPMIHAIBHUX Ta TEPMiHAJb-
HUX «CTIeI[ialli30BaHUX» BOPCHHOK.

BuBueHHs1 XOpiaJbHOTO JepeBa Ha MpeaMer 3arlalib-
HUX Ta aJbTePaTHMBHUX IIPOLECIB a0 Taki pe3yJbTaTu.
3amajgbHUX MPOIECIB Y XOpiaTbHUX BOPCHHKAX HE BHSIB-
JICHO Yy JKOJIHOMY BHWIIQJIKy, XO4a OCTaHHI BiJ3HAYAIHCS
Yy MaTKOBO-TUTAIICHTAPHIN AIJISHIII.

[I{ogo anpTepaTUBHHUX MPOIECIB, CIIJ BiI3HAYUTH
HasIBHICTh O3HAK MiJBHIIEHHS ypaxxeHHs TpodoOimacra —
301IBIICHAS YUCIIA BiIMEPIINX KITITHH, 9aCTKOBA ICHYIAIis
Tpodobiacta, 3aMillieHHs] HOTO 1HTEPBUTLO3HUM (HiOPUHO-
1IOM 1, SIK HACIIIOK, 30UIBIICHHS HOr0 MUTOMOIO 00’ €My
(Puc. 12). Ilpuuomy nuToMHH 00’€M IHTEPBLILO3HOTO
¢i6punoiny y xiHok IA miarpymu craHoBus 3,2+0,12%,
Toxi sk y xiHoK Ib miarpymm — 6,4+0,11% (xoHTpONBHI
uudpu — 1,4+0,08%).
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5] 5]

Puc. 12. Pi3uuii nutomuii 06’eM iHTepBLIILO3HOTO
($idpuHOiNy NIaLIeHTH 3aJIeKHO BiJ rpynu
JOCTiIZKeHHsI:A) MJ1aueHTa KiHku [, (KOHTpoJIbHA
rpyna); B) nnanenra kinku C. (minrpyna — I A);
B) naauenTa xkinku M. (minrpyna — I B)

BucnoBku. JI0CTiKEHHS TOKa3aJ1o0, II10:

1. IlnaneHToMeTpis, a caMe BUMIPIOBAHHS TOBIL[MHH I1J1a-
LEHTH, HAsIBHICTh KaJILIIMHATIB Ta NMeTpruQiKkaTiB 3a JaHUMH
VY31 y lII TpumecTpi recrariii, MoXe CIIyryBaTH KpUTEpieM
JIIarHOCTHKY MOPYIIEHb IUIALEHTAPHOTO KOMILIEKCY.

2. BusBnenns exorpaiuHMX TIOKA3HMKIB BHYTpIIl-
HBOYTPOOHOTO 1H(IKYBaHHS IUIONA, a came: aciuT A mif-
rpyma y 7 ( 35%%+3,6), a y Ib miarpymni ocHoBHOI Tpyn# 9
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(52,9%%+4,2), renarocruienomeraiis y 4 (20% %+2,8) —
IA miarpyna ocHoBHOI rpymu, 6 (35,3%%=+3,4) y xinok Ib
minrpynu, C3PIT y 8 (40%%+4,3) — 1A miarpyna ta y 11
(64,7%%+4,6) — 1b nmiarpymna, 30UIbIIEHHS. PO3MIpIB )KMBOTA
y xkiHok IA minrpymn y 7 ( 35%%+3,6), a y Ib minrpymi
ocHoBHOI rpymu 9 (52,9%%+4,2), Ta mienoekrosis y 10
(50%%+4,8) xinok IA miarpymu ocHoBHOi rpymm Ta 'y 12
(70,5%%+4.9) 1Ib miarpynu € miATBepHKCHHSAM IHTOKCHKA-
LIIfHIX BpakeHb mrofa y xkiHok Ha (ol TORCH — indexkiii.

3. 3MiHM TOPMOHAJNBHUX ITOKAa3HHWKIB CBiAYaTh TIPO
HEJIOCTATHICTh BJIACHUX pe3epBHUX MOoxiuBocTed [TK
Ta 3MEHIUEHHS KOMIIEHCATOPHUX MOXKIIMBOCTEH camoi
IUIAIIEHTH, HPOIPECYBaHHsS IPOSBIB IUIAIIGHTAPHOT JUC-
¢GyHKII{ Ta 30UIbIICHHS PU3UKY BHYTPILIHBOYTPOOHOTO
cTpakiaHHs 1iona (Tinokcii mioaa, 3aTPUMKH BHYTPIII-
HBOYTPOOHOT'O PO3BUTKY TOIIO), & CaMe: 3HIKEHHS BMICTY
€CTpajlioy MOpiBHSAHO 3 KOHTpOIbHOIO rpymnoo (P<0,001),
3HW)KEHHS piBHS nporectepony Ha 21,5%, ta I1JI Ha 9,4%
y xkiHOK Ib migrpynu ocHOBHOI Tpyn# MOPIBHSHO 31 3110-
POBUMH BariTHUMH.

4. MakpocKoIiyHi 3MiHH TIOBEPXOHb IUIAICHT y TiCIs-
ITOJIOTOBOMY TIEPIOi € i ATBEPIKSHHSAM PO3BHUTKY IUIAIICH-
TapHOI TUCOYHKI] Y ’KIHOK Ha TJTi 3aNaJIbHUX 3aXBOPIOBAHb
JKIHOYMX CTATeBHUX OPTaHiB I Yac yChOro Mepiomy recra-
Iii, a caMe: 3MEHIIICHHS IPUPOIHOrO ONUCKY (Y BCIX CIO-
CTEPEKEHHSIX), HAasBHICTh JKOBTYBaToro BinTinka y 23,5%

KJITHIYHA IIPAKTHUKA

TUIOZIOBUX 000JIOHOK Y 5KiHOK b minrpymnu ocHoBHOT rpy1iy,
BTpara NPUPOJHOTO OJIMCKY Ta HAsIBHICTh MEHII MIHOOKHX
0OpO3HIB MK KOTHJIEJJOHAMH Ha MaTepHHCBKIi MOBEpXHI
y 51,3% KiHOK OCHOBHOT I'pyIiu.

5. TIpoBeneHHsT MPOQIIAKTUKN TMEPBUHHOI JAUCHYHK-
il ToianeHTy B I TpuMectpi recramii cripusiio OUTBIIOMY
(hopMmyBaHHIO XOpianbHUX BOpcHHOK Bix 0,3—1,1% y KiHOK
OCHOBHOT TPyITH, LIO IOKPALIMIO MOKa3HUKU 00’ €My Ila-
[IEHTH Ta JO3BOJIIIO 3MEHIINUTH MMATOMHUI 00’€M iHTEpBi-
1p03HOTO (DiOpHHOIMY y *kiHOK IA minrpynm Ha 3,2+0,12%
Ta y xiHok Ib migrpymm — 6,4+0,11% 10 KOHTpOIBHHUX
udp 1,4+0,08%, Bce me mpu3Beae 10 3MEHILICHHS allbTe-
paitii TpohobiacTa XopiaTbHUX BOPCHHOK.

6. [IpoBeneHi JOCIPKEHHS BKa3ylOTh Ha Te, 110 Y pasi
BUSIBIICHHS 3allajIbHUX 3aXBOPIOBaHb il 4Yac BariTHOCTI
CJIiJI pO3MOYMHATH HEraiiHe JIIKYBaHHS 3allajbHUX 3aXBO-
PIOBaHb JKIHOYMX CTAaTEBUX OPraHiB Ta MPO(DIAKTHKY IIa-
LEHTapHOI AUCQYHKIII B MEPIIOMY TPUMECTpPi BariTHOCTI
a00 Oyap-SIKOMY IHIIOMY TEPMIiHI 3aJIe)KHO BiJl BUSBJICHHS
cnenrigHOTO 30yTHUKA.

7. Bubip mpaBHIBHOTO aHTHOAKTEPiaJbHOTO Mpemna-
pary, 110 He Ma€ TepaTOreHHo1 il Ha TUTiJ] Ta 3aCTOCYBaHHS
HOro B MepuIoMy TPHUMECTPi BariTHOCTI, 3HAYHO 3MEH-
IIUTH O3HAKHU MOPYLIeHb (DYHKIIOHYBAaHHS IIALIEHTAPHOTO
KOMILJIEKCY, BHYTPIIIHBOYTPOOHOTO 1H(IKyBaHHS Ta recra-
LIAHUX YCKJIaIHCHb 3 OOKY MaTepi Ta Iioja.
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Introduction. One of the complications due to myocardial infarction is secondary mitral regurgitation, which occur from left atrial or left
ventricular (LV) dysfunction or after the rupture of the mitral subvalvular apparatus. Ischemic secondary mitral regurgitation occurs in 7-32%
of cases according to various literature sources. Due to its high frequency, it requires more detailed study.

The aim — to study the frequency of secondary ischemic mitral regurgitation in patients with acute myocardial infarction based on
angiography data and the time before revascularization.

Materials and methods. The study included 149 patients with acute myocardial infarction. The following methods were used: general
clinical examination, laboratory diagnostics, echocardiography, electrocardiography, and coronary angiography.

Results. Among patients with mitral regurgitation, infarct-dependent involvement of the right coronary artery was predominant — 46
(45.54%) patients, p = 0.016, followed by the circumflex branch of the left coronary artery — 34 (33.66%) patients, p = 0.015. A higher
percentage of multivessel disease was observed in patients with mitral regurgitation — 57 (56.44%), p=0.031. Moreover, higher-grade ischemic
mitral regurgitation was more frequently observed in patients who underwent revascularization > 12 hours after the onset of symptoms.

Conclusions. Secondary ischemic mitral regurgitation in acute myocardial infarction was more commonly diagnosed in patients with
infarct caused by right coronary artery lesions, followed by the circumflex branch of the left coronary artery. According to the obtained data,
a longer duration from the onset of myocardial infarction symptoms tends to increase the degree of mitral regurgitation.

Keywords: acute myocardial infarction, mitral regurgitation, valve pathology, reperfusion, coronary disease.
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AHAJII3 BAHUKHEHHSI TA MNEPEBIT'Y BTOPUHHOI IIMEMIYHOI MITPAJBHOI PETYPIITAIII
Y HAIIEHTIB I3 TOCTPUM IH®APKTOM MIOKAPIA

IV «Incmumym cepys Minicmepemea oxoponu 300pog s Yipainuy, Kuis, Vrpaina

2Kninixa Ascension Macomb-Oakland, Bopen, Mivuean, CIIIA

Mertoro nocmijkeHHs Oyll0 BHBYEHHS YaCTOTH BHHHKHEHHS BTOPHHHOI iIIEMIYHOI MITpajbHOI peryprirtamii y IamieHTiB 3 TOCTPHM
iH(apKTOM MiOKap/a BiAMOBIIHO 10 JaHUX aHTiorpadii Ta gacy 10 peBacKyaspu3arii.

V narieHTiB 3 MITPaIBHOIO perypritaiiero nepepaxkano iHpapKT-3anexHe ypaxeHHs npasoi koponaproi aprepil (ITKA) ta ornnarodoi
rinku niBoi koponapHoi aprepii (OI' JIKA). Bussneno Bumuii BiicoTok 6araToCyIMHHOTO ypasKeHHs y TAI[I€HTIB 3 MITPaJIbHOIO Peryprirari-
€1o. [memivyna MiTpanbHa perypritamis OiIbIIOro CTyMEeHs YacTille CrocTepiraiacs y MalieHTiB, Y AKUX peBacKyaIpu3alis BigOynacs Oinbiie
HiX yepe3 12 rOAMH MiCIIst TOYaTKy CUMIITOMIB.

Bucnosku. [ndpapkr-3anexue ypaxenss [IKA ta OI' JIKA gacrinre 3yMOBIIO€ BHHUKHEHHS BTOPHHHO] iIIEMITHOI MITpaJbHOI perypri-
Tauii y XBOpHX i3 TocTpuM iH(papkToM. binbun TpuBanuii 4ac 3 MOMEHTY MOYaTKy CUMIITOMIB iH(ApKTy MiOKapaa Mae TeHACHIII0 BIUTUBATH Ha
301IBIICHHS CTYIICHS IIIEMIYHOI MiTpaJbHOI perypriramii.

KuouoBi ci1oBa: roctpuii inapkT Miokap/a, imemMidHa MiTpaabHa perypriTamis, KIarnaHHa HaToIoris, pernepdysis, imeMivaa XBopoba
cepIr.

Introduction. Coronary heart disease (CHD) ranks
among the most critical medical and social issues accord-
ing to morbidity and mortality indicators. In European
countries, the incidence of ST-segment elevation myo-
cardial infarction associated with CHD is between 66 and

© L. R. Stetsiuk, I. O. Stetsyuk, A. O. Kipot et al, 2025

CTarTs NOLIMPIOETHCS HA YMOBAX JiLEH311

77 cases per 100.000 population annually [1]. Alarmingly,
statistics on CHD-related mortality rates in Ukraine show
that working-age adults are significantly affected, with
788 cases per 100.000 population annually of CHD patients
and those with its complications losing their lives during
their productive years [2]. Additionally, one in five patients
diagnosed with CHD dies within the first year following
diagnosis.

Acute myocardial infarction (AMI) is the most danger-
ous manifestation of CHD, which can lead to various com-
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plications that significantly impact patient outcomes. The
following are the most common complications associated
with AMI: heart failure, cardiogenic shock, arrhythmias,
myocardial rupture, pericarditis, thromboembolism, ven-
tricular septal rupture, papillary muscle rupture, left ven-
tricular aneurysm, valvular insufficiency and others.

One of the complications due to the myocardial infarc-
tion is ischemic mitral regurgitation (IMR). There are two
echocardiographic types of IMR — primary and secondary.
Primary IMR occurs after the rupture of the mitral subval-
vular apparatus in the context of an AMI [3; 4]. Secondary
IMR occurs from left atrial or left ventricular (LV) dys-
function. Regional or global LV dysfunction and adverse
LV remodeling due to AMI lead to impaired leaflet motion
and failure of leaflet overlap. Ischemic mitral regurgitation
is a frequent complication of coronary artery disease and
seen in approximately one-fifth of patients after an AMI [5].
Additionally, annular enlargement secondary to left atrial
or ventricular dilatation and remodeling leads to impaired
closing of the mitral leaflets and, in turn, regurgitation [6].

The Carpentier classification stratifies IMR based on
leaflet motion. Type I is defined by normal leaflet motion
(annular dilation, leaflet perforation), while type Il is exces-
sive leaflet motion (papillary muscle rupture, chordal rup-
ture, redundant chordae), and type III is characterized by
restricted leaflet motion. There are 2 subtypes of Type 111 —
IIla which is characterized by aberrant systolic excursion
and diastolic coaptation, and subtype IIIb which is charac-
terized by leaflet restriction limited to diastole. This article
focuses on type Ill-restricted leaflet motion, and more spe-
cifically, type IlIb, which is restricted motion during sys-
tole in patients with ischemic or dilated cardiomyopathy.
The disease processes seen with this type are LV dilata-
tion, chordae tethering, and papillary muscle displacement
(Figure 1) [7].

Fig. 1. Types of functional ischemic mitral
regurgitation [7]

The aim of the study is to investigate the frequency of
occurrence of secondary IMR in patients with acute myo-
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cardial infarction in relation to angiography data and time
to revascularization.

Materials and methods. A total of 149 patients diag-
nosed with acute myocardial infarction with reduced left
ventricular ejection fraction were included in the study,
in accordance with the research objectives and aims. The
patients were hospitalized in the Acute Coronary Syndrome
and Myocardial Infarction Treatment Department of the
State Institution “Heart Institute of the Ministry of Health
of Ukraine” from March 2021 to November 2022. Among
all patients, 113 (75.8%) were men and 36 (24.2%) were
women, with an age ranging from 40 to 86 years, and the
average age of the patients was (61 + 8.54) years.

All patients were divided into two groups: those with acute
myocardial infarction without IMR (n=48) and those with
acute myocardial infarction accompanied by IMR (n=101).

Patients underwent a comprehensive set of clinical,
laboratory, and instrumental methods of investigation to
address the objectives outlined in the study.

The following research methods were utilized: general
clinical examination of patients, laboratory diagnostic,
echocardiography, electrocardiography and coronary angi-
ography.

Interventional revascularization was performed as a
procedure to restore coronary circulation via a distal access
approach (femoral or radial) under fluoroscopic angio-
graphic guidance. In our study, 338 stents were installed
in patients, including 289 drug-eluting stents and 49 bare
metal stents. Echocardiography was performed before
revascularization and the next day after revascularization.

The present study was conducted in accordance with
the basic principles of the European Convention of Human
Rights and Biomedicine, World Medical Association Dec-
laration of Helsinki on the ethical principles for medical
research involving human subjects and current Ukrainian
regulations. The study protocol was approved by the local
ethics committee (Ne 2/1 21.10.2024). The written informed
consent was obtained from all the patients.

The obtained data were processed using standard sta-
tistical methods using a personal computer with Microsoft
Word 2019, graphics were constructed using Microsoft
Excel. Statistical processing was carried out using IBM
SPSS Statistics 21. For statistical processing, qualitative
and quantitative variables were determined. For qualitative
data, a frequency analysis of the occurrence of features was
performed, for quantitative data, the arithmetic mean (M)
and standard (root mean square) error of the mean (m) were
used as a measure of accuracy for the estimated population
mean. Quantitative variables were tested for normality of
distribution using descriptive statistics of the Kolmogorov-
Smirnov criteria.

The results. According to the data from coronary angi-
ography, electrocardiography, and echocardiography, the
infarct-related artery was identified in the patients (Figure 2).

Comparing the data between the two study groups, we
observe differences in the results of coronary angiography
(Table 1). Notably, in patients with IMR, the right coronary
artery was significantly more often responsible for the infarc-
tion — 46 (45.54%) patients, whereas in patients without IMR,
the infarct-related artery was only present in 12 (25.00%)
patients, with a p-value of 0.016. There was also a significantly
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higher percentage of circumflex branch involvement of the left
coronary artery in patients with impaired mitral valve function—
34 patients (33.66%), compared to 7 patients (14.58%) in the
first group (p = 0.015). In contrast, the first group of patients,
who did not exhibit pathological IMR, predominantly showed
involvement of the left anterior descending artery — 29 patients,
accounting for 60.42% of the entire group, whereas in patients
with IMR, the infarct-related left anterior descending artery
was present in 19 (18.81%) patients, with p < 0.0001. Only
2 patients (1.98%) from the second group had the left main
coronary artery as the infarct-related artery, while none of the
patients in the first group exhibited lesions in the left main cor-
onary artery, p = 0.330.

Infarct-related arteries (%0)
120,00%

2 group

100,00%
80,00%
60,00%
40,00%

1 group

0,00%

ERCA LCx mLAD mLM

Fig. 2. Distribution of patients by infarct-related artery

Note. RCA — right coronary artery, LCx — circumflex branch
of left coronary artery; LAD — left anterior descending artery;
LM — left main artery.

Thus, we observe that IMR in the context of acute myo-
cardial infarction with reduced left ventricular ejection frac-
tion was more frequently recorded in cases when infarction
was caused by lesions in the right coronary artery, followed
by involvement of the circumflex branch of the left coro-
nary artery.

Analyzing the results of coronary angiography, mul-
tivessel coronary artery disease was noted in 75 (50.34%)
patients among all patients in both groups (Figure 3). Mul-
tivessel disease is defined as hemodynamically significant
stenosis (70% or more) in three or more coronary arteries.

When comparing the data between the two groups,
a significantly higher rate was found in patients with
IMR - 57 (56.44%) — while multivessel disease was pres-
entin 18 (37.50%) patients among those without IMR, with
p=0.031.

Multivessel coronary artery disease (%)

100%
80%
60%
40%
20%

0%

1 group 2 group

m Patients with multivessel disease ~ m Patients without multivessel disease
Fig. 3. Distribution of patients by the presence
of multivessel coronary artery disease

A comparison was conducted between the mitral valve
function of the two groups and the time elapsed from the
onset of myocardial infarction symptoms to the moment of
blood flow restoration in the infarct-related artery (Table 2).

In patients of the first group without impaired mitral
valve function, 24 (50%) patients had a time to reperfu-
sion of < 12 hours from the symptom onset, while for the
remaining 24 (50%) patients, this time exceeded 12 hours.

Analyzing data from the second group, where patients
exhibited IMR, we found that Grade I IMR was diagnosed

Table 1
Distribution of patients by infarct-related artery
Indicator 1 group n=48 2 group n=101 p
1 2 3 4
LAD 29 (60.42 %) 19 (18.81 %) <0.0001
Infarct-related artery RCA 12 (25.00 %) 46 (45.54 %) 0.016
LCx 7 (14.58 %) 34 (33.66 %) 0.015
LM 0 2 (1.98 %) 0.330
Multivessel coronary artery disease 18 (37,50 %) 57 (56.44 %) 0.031

Note. RCA — right coronary artery; LCx — circumflex branch of left coronary artery;, LAD — left anterior descending artery;

LM — left main artery.

Table 2
Distribution of patients by the time to reperfusion
1 group n=48 | 2 group n=101
Indicator Time to reperfusion (hours) P
Before 12 hours | After 12 hours | Before 12 hours | After 12 hours | Before 12 hours | After 12 hours
24 24
0 (50.00%) (50.00%) 0 0 <0.0001 <0.0001
35 33
'Grades.of . 1 0 0 (34.66%) (32.67%) <0.0001 <0.0001
ischemic mitral 10 6
regurgita-tion 2 0 0 (9.90%) (15.84%) 0.024 0.004
2 5
3 0 0 (1.98%) (4.95%) 0.328 0.118
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in 68 patients, of whom 35 (34.66%) patients underwent
revascularization within 12 hours, while 33 (32.67%)
patients had revascularization after 12 hours. The study
results indicate that Grade II IMR was more frequently
present in patients whose revascularization occurred
> 12 hours after symptom onset — 16 patients (15.84%) —
compared to those with a time to reperfusion of < 12 hours
and Grade IT IMR — 10 (9.90%) patients. Grade IIT IMR
prevailed among patients in the second group with a time
to reperfusion of > 12 hours — 5 (4.95%) patients, while
severe IMR was diagnosed in 2 patients (1.98%) who under-
went revascularization of the infarct-related artery within
12 hours from the onset of myocardial infarction (Figure 4).

111 grade of MR
1I grade of MR

1 grade of MR

0 5 10 15 20 25 30 35

® Time to reperfusion more than 12 hours = Time to reperfusion up to 12 hours

Fig. 4. Distribution of patients by the time
to reperfusion

Thus, according to the obtained data, a longer time from
the onset of myocardial infarction symptoms tends to influ-
ence an increase in the degree of IMR.

Discussion. A comprehensive examination enabled
the identification of infarct-related arteries in patients with
acute myocardial infarction and reduced left ventricular
ejection fraction. The results indicated that, in patients with
IMR, the right coronary artery was the cause of infarction —
46 (45.54%) patients compared to only 12 (25.00%) patients
without IMR (p =0.016). The circumflex branch of the left
coronary artery was the second most common affected
infarct-related artery in patients with IMR — 34 patients
(33.66%), compared to 7 patients (14.58%) in the first
group (p = 0.015). Conversely, in the first group of patients
without pathological IMR, the left anterior descending
artery was predominantly affected — 29 (60.42%) patients,
while only 19 (18.81%) patients with IMR had the left
anterior descending artery as the infarct-related vessel
(p < 0.0001). An infarct-related stenosis in the left main
coronary artery was documented in 2 (1.98%) patients from
the second group, meanwhile no such cases were observed
in the first group (p = 0.330).

Kashif Zafar et al., in their study on IMR following
acute myocardial infarction, found that the right coronary
artery is the most commonly involved artery in myocar-
dial infarctions of the inferior wall, supporting our study
results. Complications such as severe IMR are more fre-
quent among patients who have experienced an inferior
myocardial infarction dominated by the right coronary
artery, compared to those dominated by the left circumflex
artery [8].

KJITHIYHA IIPAKTHUKA

The characteristics of coronary blood flow in acute myo-
cardial infarction and IMR were also studied by Shun Nish-
ino, Nozomi Watanabe, et al., who found that IMR most
frequently occurred in patients with infarct-related lesions
of the left anterior descending artery, followed by the right
coronary artery [9; 10]. In comparing the incidence of mul-
tivessel disease between the two groups in our study, the
prevalence was significantly higher in patients with IMR —
57 (56.44%) patients, while 18 (37.50%) patients without
IMR had multivessel disease (p = 0.031).

In general, the population examined by Shun Nishino,
Nozomi Watanabe et al. represented a slightly different
demographic, with a higher incidence of multivessel dis-
ease [10; 11], which can be attributed to the older age of
patients selected for coronary stenting compared to those
in our study.

Therefore, our findings indicate that IMR in the context
of acute myocardial infarction was more frequently observed
in patients when the infarction was caused by a lesion in the
right coronary artery, followed by the circumflex branch of
the left coronary artery. The presence of multivessel disease
in patients with acute myocardial infarction not only wors-
ens the clinical picture and complicates treatment but also
increases the likelihood of developing IMR [12].

In the work of international colleagues Traves D. Crab-
tree et al. on the impact of IMR on patient survival after
surgical treatment, it is noted that mortality due to IMR
remains high despite surgical intervention and may be
associated with risk factors for the progression of coro-
nary artery disease. Even after recovery, IMR progresses
in a considerable number of patients and is associated with
lower survival rates [13; 14].

The analysis of the obtained results confirms the rele-
vance of the topic and the importance of timely identifica-
tion of predictors for the development and early diagnosis
of IMR in patients with acute myocardial infarction and
reduced left ventricular ejection fraction.

Conclusions

1. According to the data, patients with IMR had a sig-
nificantly higher incidence of right coronary artery involve-
ment (45.54% vs. 25.00%) and involvement of the circum-
flex branch of the left coronary artery (33.66% vs. 14.58%)
compared to patients without IMR. In contrast, patients
without IMR more frequently had involvement of the left
anterior descending artery (60.42% vs. 18.81%), indicating
an important influence of the infarct-related artery on IMR
development during myocardial infarction.

2. Multivessel coronary artery disease was more com-
mon among patients with IMR (56.44% vs. 37.50%), sug-
gesting a close association between the severity of coro-
nary disease and the risk of IMR development.

3. The study showed that a longer time to reperfusion
(> 12 hours from symptom onset) increases the likelihood
of severe IMR. Patients with reperfusion time > 12 hours
more frequently had Grade II or IIT IMR compared to those
with earlier blood flow restoration.

There is no conflict of interest.
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Multiple sclerosis (MS) is a severe chronic disease with a complex pathogenesis characterized by a wide range of clinical manifestations,
among which cognitive and motor disorders are especially pronounced.

The aim of the present article is to study the relationship between the degree of neurological deficit and cognitive functions in patients with
relapsing multiple sclerosis. The Expanded Disability Status Scale (EDSS) was used to assess neurological deficit, and cognitive functions
were analyzed through the Schulte test and the Luria test "Memorizing 10 words".

The study included 93 patients with RRMS, who were divided into two groups depending on the level of EDSS (group 1: EDSS
< 3 points — 43 patients; group 2: EDSS > 3 points — 50 patients).

The research findings uncovered major disparities amongst the clusters. Individuals with an EDSS score > 3 points demonstrated
notably weaker outcomes in cognitive evaluations compared to individuals with less severe neurological conditions. The velocity of the
Schulte test was significantly slowed down in this cluster, reflecting the exhaustion of cognitive resources. Furthermore, recall assessments
indicated troubles in keeping facts within short-term memory, predominantly under the conditions of repetitious tasks. These cognitive
deficits showed interrelation with the level of neurological impairment and the advancement of the illness.

Conclusions: The study proves that the level of neurological impairment strongly influences the cognitive status of MS patients. Those
with a higher EDSS score demonstrate significantly poorer performance on tests measuring attention, memory, and processing speed. Such
an effect is particularly evident in test situations that require high concentrations and repetitions of tasks. The findings underscore the urgent
need to integrate cognitive assessments into routine monitoring of MS patients.

Keywords: multiple sclerosis, cognitive function, EDSS, Schulte test Luria, test short-term memory.
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B3AEMO3B’A3KN MI’)K KOTHITUBHUMU NOPYIIEHHSMU TA PIBHEM HEBPOJIOTTYHOT'O AE®IIUTY
Y XBOPHUX HA PPPC

Hninposcwruil Oeporcasnuti meouuHuil ynisepcumem, M. /[ninpo, Yxpaina

MeTa: 10CTiIUTH B3a€EMO3B’ 30K MiXK CTyHEHEM HEBPOJIOTIYHOTO Ae(ilUTy Ta KOTHITHBHUMH (QYHKUISIMH Y HALI€HTIB i3 peLUANBYIOYO-
pemityiodoio ¢opmoto PC. Oninka HeBponoridHoOro AedinuTy 3AiiCHIOBaTACk 32 PO3MIMPEHOIO MIKANO cTaHy inBaminHocti EDSS, kormi-
TUBHI (yHKILIT aHANi3yBasu 3a gornomororo tectis Llynsre Ta Tecty Jlypis «3amam’atoByBanHs 10 ciBy.

JHocnimpkenns Brimodano 93 nauientu 3 PPPC, skux moximany Ha jBi rpynu 3anexHo Bix piBus EDSS (1 rpyma EDSS < 3 6am —
43 mamiern, 2 rpyna EDSS > 3 6amu — 50 manieHTiB).

Pesynbrati ocniKeHHs BUSIBIIIH, 11O MAI[i€HTH 3 okasHukoM EDSS > 3 6anmu mManu HYK4I pe3y/nbTaTi y KOTHITHBHUX TECTax y MOpiB-
HSHHI 3 TPYIIOI0 3 MEHII BUPAXKEHUM HEBPOJIOTTYHNM JieinuToM. 3a3HadeHi KOTHITHBHI MOPYIICHHS KOPETIOBAIHN 31 CTYIIEHEM HEBPOJIOTid-
HOTo JeiluTy Ta MporpecyBaHHsIM 3aXBOPIOBAHHS.

KutiouoBi ciioBa: poscisiauii ckiepos, mkaina EDSS, tect Iynsre, Tect Jlypist, kOpoTKOYacHa MaM’siTh.

Introduction. Multiple sclerosis (MS) is a complex
chronic autoimmune disease that causes demyelination,
axonal loss, and progressive damage to the central nervous
system (CNS). A key characteristic of MS is its predomi-
nance in young adults between the ages of 20 and 40, mak-

© D. I. Andreichenko, O. I. Kalbus, Yu. I. Hudaryan et al., 2025

CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3I1T

ing it the leading cause of neurological disability in this age
group. The vast majority of patients (80-85%) suffer from
relapsing-remitting MS (RRMS), which is characterized by
alternating periods of exacerbation and remission. In addi-
tion to motor disorders, this form of the disease is accompa-
nied by cognitive impairments such as impaired attention,
reduced processing speed, memory impairment, and emo-
tional difficulties including anxiety and depression [1-3].
Human movement relies on the fusion of many systems,
which are motor functions, balance, and cognitive control all
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coming together under the central nervous system (CNS).
In patients with multiple sclerosis (MS), demyelination and
axonal degeneration disturb this synergy and present diffi-
culties in simultaneous applications of cognitive and motor
tasks. For instance, sometimes even simply walking and
talking at the same time is hard because of the scarcity of
cognitive resources. On top of that, motor impairments, such
as limb weakness, coordination problems, and balance dis-
order, make mobility very difficult and are usually the first
sign of how far MS has progressed. These combined with
chronic fatigue severely compromise the functional ability
of patients and thus their quality of life [4, 5].

Progressive cognitive dysfunction of the gradual type,
in particular, appears to be highly correlated with motor
dysfunction, accompanied by increasing severity over time
within a characteristic clinical pattern. The demyelination
process affecting both white and gray matter reduces the
efficiency of neural connections required for advanced,
complicated cognitive and motor tasks. This patient popu-
lation exhibits more pronounced difficulties with attention
and quick information processing, making the integration
of new environments exceedingly challenging [6]. Emo-
tional disorders enhance the impact of cognitive problems
in multiple sclerosis, with depression and anxiety being the
primary variants. For instance, highly anxious patients may
find themselves struggling with attention on an occasional
basis as well as organization of thinking. In turn, cogni-
tive impairment seems to exacerbate emotional distress,
thus creating a vicious cycle with worsening outcomes for
patients [7-9].

In multiple sclerosis, knowledge of the interplay
between motor and cognitive impairments contributes
to the formulation of an integrated treatment plan. Using
rehab approaches that are multidisciplinary, interven-
tions have been able to yield better results in patients. For
instance, cognitive therapy on the domains of attention,
memory, and executive functions, together with rehabilita-
tion in the motor aspects, can really enhance the adaptabil-
ity of patients.

Moreover, testing of thinking skills can show how
a sickness is getting worse and whether a treatment is
working. People with higher EDSS scores need extra care
because they have a greater chance of having thinking skill
problems.

The study was aimed at assessing the dynamics of cog-
nitive tests (Schulte test and Luria ten-word test) in patients
with multiple sclerosis depending on the level of neurolog-
ical deficit EDSS to determine the characteristics of disor-
ders and changes in cognitive functions.

Materials and research methods. The study included
93 patients with a confirmed diagnosis of relapsing-remit-
ting multiple sclerosis (MS), who were treated in the neu-
rological department No. 1 of the Dnipropetrovsk Regional
Clinical Hospital named after I.I. Mechnikov of the Dni-
propetrovsk Regional Council from 2021 to 2023.

Among the patients, there were 56 women (60.2%)
and 37 men (39.8%). The patients’ age ranged from 19 to
65 years, and the median age was 37.0 years [32.0; 42.0].
The largest proportion of patients belonged to the age
group of 18-40 years (62.3%). The gender structure was
dominated by women aged 30-39 — 38 people (40.9%).
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The ratio of women to men in the entire sample was 1.5:1,
with the largest ratio noted in the age group of 50+ (2:1).
Differences in age between sexes were not statistically sig-
nificant (p=0.67). The study was approved by the Bioethics
Commission of the Dnipro State Medical University of the
Ministry of Health of Ukraine (protocol No. 76 dated Octo-
ber 25, 2021) and was performed in accordance with the
requirements of the Declaration of Helsinki.

Statistical data processing was performed using the
software packages LibreOffice and R (version 4.4.0) [10].
The Shapiro-Wilk test was applied to check the type of
distribution of quantitative data. Since the distribution of
quantitative data in the study was non-parametric, non-par-
ametric statistical methods were used. Quantitative data
were presented as median with 25th and 75th percentiles
(Me [25%; 75%]). The Mann-Whitney test was used to
compare quantitative data between groups. The Jonk-
heer-Terpstra test was used to analyze trends in quantitative
indicators when comparing three or more groups. Quali-
tative data were presented as n (%), and the Pearson Chi-
square test without Yates's correction for continuity was
used for comparison between groups.

A linear mixed-effects model with random effects on
intercept and slope was used to examine the relationship
between patient group EDSS scores, Schulte and Luria
test attempt order, and test results [11]. The fixed effects
were EDSS group and test attempt order, while the random
effects were the test results for each patient. Since the soft-
ware used to calculate the mixed-effects model does not
provide p-values for the model coefficients, the statistical
significance of the coefficients was assessed by t-value:
t > 1.96 corresponded to a significance level of <0.05, and
t > 2.6 indicated p<0.01. Comparisons of linear mixed-
effects models were performed using ANOVA.

The critical p-value for hypothesis testing was set at
<0.05.

All study participants assessed neurological deficits
using the EDSS (Expanded Disability Status Scale). Atten-
tion and memory impairments were assessed using vali-
dated psychodiagnostic methods: the Schulte Table Atten-
tion Test and the O. R. Luria 10-Word Memory Test.

All participants were divided into two groups — Group 1
and Group 2 — depending on their EDSS scores. Patients
with EDSS scores < 3 were assigned to Group 1, and
patients with EDSS > 3 were included in Group 2. The
number of participants in Group 1 was 43 (46.2%), Group 2
included 50 patients (53.8%).

The EDSS (Expanded Disability Status Scale) is a
measure of the level of neurological deficit and physical
activity in patients with multiple sclerosis. It was develo-
ped by John Kurtzke as one of the standardized methods that
quantifies the status of the patient on a scale from 0 to 10.
The EDSS has been used as the primary scale for fol-
low-up assessments of disease progression and effective-
ness of treatment in clinical trials. This gives the possibi-
lity for quantitative evaluation of the neurologic status of
patients in a number of functional systems (FS) including
vision, coordination, motor functions, sensation, bladder,
cerebellar and brainstem functions.

The final score is arrived at by adding up the scores of
all the systems that are functioning and assessing mobility.
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Schulte attention test: This helps to measure atten-
tion, sensorimotor reaction speed, and mental perfor-
mance. There are five tables containing numbers from 1 to
25 arranged in random order. The patient names these num-
bers in order, saying them aloud. The time taken to com-
plete each table normal is 30-40 seconds and the number of
errors made is noted down. Decreased speed or increased
errors indicate decreased performance or concentration.

"Memory for 10 words" by O. R. Luria: It is a test of
verbal memory. A list of 10 words, neutral from an emo-
tional point of view, is read to the patient at intervals
of 1 second. The patient is asked to repeat the list up to
five times until he/she can remember it fully. Recall after
50—-60 minutes, unannounced, tests long-term memory for
delayed recall.

Results and discussion. The study of the dynamics of
cognitive tests depending on the EDSS score revealed a
number of important patterns that confirm the close rela-
tionship between the level of neurological deficit and cog-
nitive abilities of patients with multiple sclerosis.

As shown in Figure 1, there was a tendency that with
each subsequent attempt to perform the Schulte test, the
test time generally increased in most patients. An increase
in the Schulte test time was observed in both groups, taking
into account the EDSS score. However, when studying this
trend, it became clear that the rate of increase in the Schulte
test time in patients with EDSS > 3.0 was higher than in
patients with EDSS < 3.0. This indicates a progressive
depletion of cognitive resources during repeated attempts
to perform tasks that require attention and speed of senso-
rimotor reaction.

Fig. 1. Results of 5 Schulte test attempts depending
on EDSS score

The medians and 25th and 75th percentiles of the
Schulte test scores rose with each next attempt, confirming
the progressive decline in cognitive abilities. (Figure 2).
The rise in the interquartile percentiles (25th and 75th)
indicates that the variability of results among patients had
also increased, underscoring individual differences in the
progression of cognitive decline.

A statistically significant difference was found between
the results of all attempts at the Schulte test in both EDSS
subgroups (p < 0.01). In addition, a statistically significant
increase in scores on the Schulte test was noted with every
attempt in both EDSS subgroups; this was confirmed by the
Jonkher-Terpstra test. (p < 0.01).
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Fig. 2. Medians with 25th and 75th percentiles
of the results of 5 Schulte test attempts depending
on the EDSS score

Patients with an EDSS score > 3.0 had an average of
4.83 seconds higher Schulte test result. Each subsequent
attempt was associated with an average increase in Schulte
test result of 1.12 seconds. The increase in Schulte test
result with each attempt in patients with an EDSS score
> 3.0 was on average 1.29 seconds higher than in patients
with an EDSS score < 3.0. The t-values for all of the above
indicators were > 2.6, thus they were considered statisti-
cally significant at a significance level of p <0.01 (Table 1).

Table 1
Results of a linear mixed-effects model examining
the influence of EDSS score and Schulte test attempt
number on test results

Regression ndar

Parameter czgﬂiecsiseg ¢ Stgnt_joar d t-value
Intercept 34.11 0.35 96.91
EDSS score 23.0 4.83 0.48 10.06
(yes/no)
Attempt 1.12 0.08 14.56
EDSS score >3.0
(yes/no):Trial 1.29 0.11 12.20
(interaction)

The increase in the time to complete the Schulte test
with each subsequent attempt indicates the depletion of
cognitive resources, especially if the task is repeated. The
more pronounced rate of increase in time in the group with
EDSS > 3.0 confirms that the higher level of neurological
deficit is associated with a limitation of attentional reserves
and cognitive flexibility.

Patients with higher EDSS scores had a slower pace of
task completion, which indicates a violation of the speed
of information processing and sensorimotor coordination.
The Schulte test was sensitive to changes in the cognitive
status of patients with MS and can be used to monitor the
progression of cognitive impairment associated with neu-
rological deficit.

Analysis of the results of the 10-word Luria test in
patients with MS revealed significant differences in cogni-
tive functions depending on the level of neurological deficit
on the EDSS scale.

When evaluating Figure 3 with the results of 6 attempts
of the 10-word Luria test depending on the EDSS score,
dependencies were observed (Figure 3). The presence of
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the results of the attempt after 1 hour created a nonlinear
relationship between the result and the ordinal number of
the attempt. With each subsequent attempt, the difference
in the median test results between the groups decreased.
For patients with an EDSS score > 3.0, the decrease in
the median test results after 1 hour was more significant
than for patients with an EDSS < 3.0. The median results
for patients with an EDSS > 3.0 were higher than in the
comparison group. The differences in the medians between
the groups were statistically significantly lower (p < 0.01).
After excluding the test attempt after 1 hour, the Jonk-
heer-Terpstra test showed a statistically significant increase
in the medians with each subsequent attempt in both groups
(p <0.01).

Fig. 3. Medians with 25th and 75th percentiles
of the results of 6 attempts of the Luria 10-word test
depending on the presence of mild dementia

Patients with an EDSS score > 3.0 recalled an average
of 2.72 fewer words on the 10-word Luria test compared
with patients with an EDSS score < 3.0. This suggests that
patients with less neurological deficits retain the best cog-
nitive reserves. Each subsequent attempt was associated
with an increase in test score of an average of 0.35 more
words recalled for patients in both groups. The increase in
Luria 10-word test score with each attempt for patients with
an EDSS score > 3.0 was an average of 0.26 more words
recalled than for patients with an EDSS score < 3.0, indi-
cating the ability to learn even in the presence of cognitive
deficits. The t-value for all the indicators listed above was
> 2.6, meaning that they were considered statistically sig-
nificant with a significance level of p < 0.01 (Table 2).

Patients with higher EDSS scores have marked diffi-
culty in acquiring new information. This is reflected in both

Table 2
Results of a linear mixed-effects model examining the
influence of EDSS score and ordinal number
of attempts on the Luria 10-word test test results

Regression | Standard | .
Parameter coefficient error t-value
Intercept 7.88 0.17 46.55
EDSS score >3.0 (yes/no) -2.72 0.23 -11.79
Attempt 0.35 0.03 12.34
EDSS score >3.0 (yes/
no):Trial (interaction) 0.26 0.04 6.72
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fewer words recalled on the first attempt and a limited abil-
ity to benefit from repeated attempts. Patients with more
pronounced neurological disabilities tend to exhibit greater
loss of information over time, which suggests an impair-
ment in the maintenance of verbal memory.

The Luria 10-Word Memory Test has been sensitive
to changes in cognitive status, most of all in patients who
manifest more severe neurological deficits. It may indicate
that the patient is experiencing cognitive decline.

Both tests, Schulte and Luria, are effective in monitor-
ing the progression of cognitive impairment among patients
with multiple sclerosis, particularly when the degree of
neurological deficit is substantial. For this reason, they can
be recommended for monitoring purposes regarding cogni-
tive dysfunction.

The results can also be applied to create individualized
cognitive rehabilitation programs that consider the degree
of cognitive impairment, as well as brain plasticity. In addi-
tion, these data may serve as a prognostic tool for the early
identification of patients who are at high risk for marked
cognitive decline, a possibility that would allow for much
needed intervention.

Results were statistically significant (p<0.01), which means
that facts can neither be denied nor questioned and further
research is needed to find out how the level of EDSS affects the
cognitive function of patients with multiple sclerosis.

Discussion. Ttherefore, the results of the study of the
dynamics of cognitive tests with regard to EDSS scores
are in line with previous studies asserting that there
exists a close relationship between the degree of neuro-
logical deficit and the cognitive abilities of patients with
MS. Specifically, increased EDSS— Schulte test comple-
tion time characterizes higher-grade patients who may be
confirmed by other authors as those in whom cognitive
resources become progressively depleted with increasing
grades of neurological deficit. Similar findings have been
reported in studies that highlight heightened sensitivity to
attentional demands and slowing of information process-
ing speed under long or repetitive task conditions [12—14].

Results of the Luria 10-word memory test also cor-
roborated the association between the extent of cognitive
depletion and the degree of neurological deficit. Patients
with higher EDSS scores exhibited significantly lower
performance, in other studies verifiably consistent with the
decline in MS patients' verbal memory and learning abili-
ty. On the other hand, the capacity to partially enhance
performance (in patients with higher EDSS scores) by
increasing the number of words recalled on repeated
attempts suggests that some level of cognitive plasticity is
preserved even in the face of considerable deficits.

In addition, statistically significant differences between
EDSS groups in Schulte test time and Luria word recall
(p<0.01) emphasize the importance of taking into account
the level of neurological deficit when assessing the cog-
nitive status of patients with multiple sclerosis. These
results also support the findings of other studies on the
importance of sensitive tests that can detect early signs of
cognitive decline [15, 16].

For the diagnosis of cognitive impairments in patients
with multiple sclerosis (MS), neuropsychological tests
such as the Brief Repeatable Battery of Neuropsycho-
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logical (BRB-N) and the Minimal Assessment of Cog-
nitive Function in MS (MACFIMS) are traditionally
used. However, these tests have several drawbacks: their
administration requires a significant amount of time
(BRB-N — 45 minutes, MACFIMS — 90 minutes), and
they are quite complex and exhausting for patients. Some
authors use the Mini-Mental State Examination (MMSE),
but this test does not assess executive and attentional func-
tions, making it less suitable for MS patients [17, 18].

Thus, it is preferable to use rapid, accessible, and reli-
able methods, such as the Clock-Drawing Test, which
evaluates visuospatial skills, planning, and organization
of actions, as well as the Five-Word Test, which examines
memory impairments (both short-term and long-term) and
learning ability [19, 20].

However, it should be noted that the Luria and Schulte
tests proposed in the study are more informative for assess-
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ing cognitive status in MS patients. These tests allow for a
more detailed and in-depth evaluation of cognitive deficits,
particularly attention and information processing speed,
identifying impairments at early stages and being more
sensitive to the dynamics of changes in these parameters.

Conclusions. Result analysis of the Schulte and Luria
cognitive tests proved that the degree of neurological defi-
cit, measured by EDSS, is a decisive factor influencing
the cognitive activity of multiple sclerosis patients. Those
with higher EDSS scores demonstrated graver deficits in
attention, cognitive endurance, and memory functions — a
finding that indicates a progressively depleting cognitive
reserve.

These findings emphasize the need to screen the cogni-
tive status of multiple sclerosis patients on a regular basis
so that any impairment can be detected early and specific
cognitive rehabilitation programs can be formulated.
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IYPAHOBI MEJIIATOPH SIK CUTHAJILHI MOJIEKYJIN Y ®I3I0JIOTTi TA ITATOJIOTTE OYEM (OIS JITEPATYPH)
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[TypuHOBa crcTeMa, 1 aIeHO3HH SIK HAMSICKpaBIIIHiA {i PECTABHUK, Oepe YUacTh y PErylIFoBaHHI 0aratbox (hi3iooridHIX TPOLECiB B OpraHi3Mi.
[Mopymurenns Ganancy B poOOTi Li€i crcTeMu MOKYTb OyTH JJAHKAMHU MAaTOreHE3y Pi3HUX OYHUX MATONOTIH. AJCHO3UH PO3IIAAAETHCS SIK MOTCHLIHHIIA
3acib Ju1s1 KOperyBaHHs B O4ax HPOLECIB OYHOI Ti/IPOIMHAMIKH, HeHPONPOTEKLIiT, TpoTH3anaibHOT 1il. € CKIIaIHHUIT B3aeMO3B 130K a/ICHO3HHY 3 1HILOI0
PETYISTOPHOIO CHCTEMOIO PeHIH-AHTHOTEH3HHOBOIO, III0 TEXK Ma€ JIOKAIbHE MPEZICTaBHATBO B o4ax. Lli MexaHi3sMu oimydeHi 10 (opMyBaHHS TaKHX
OYHHX XBOPOO, y pasi KX Ma€ Micle eHAOTeNaabHa JUCYHKLISA CYIUH, a caMe [NayKoMa, llabeTHyHa peTHHOIIATIs, BIKOBA MaKyJIpHa JeTeHeparlis
Tomo. MeToro 1i€i cTarTi € aHaiIi3 JaHNX CBITOBOI JITEpaTypH, SIKi HPHUCBSYEHI AOCIIIDKSHHAM Y4acTi IypHHEPrivHOl CHCTEMH y (i3iONOoriyHuX Ta
TIATOJIOTTYHIX TPOIIecax B 04aX, MOXKIIMBOCTI PO3BUTKY HOBOTO HANpsIMy MEIMKAMEHTO3HOTO JIIKYBaHHS B OpTAIIbMOJIOT i, 0COONHBO Y Pasi INIayKOMU.

Kutrouosi cioBa: mypunepriuHa cuctema, aJeH031H, peHUH-aHTHOTEH3UHOBA CHCTEMA, TKAHWHH OKa, TIIayKoMa.
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PURINE MEDIATORS AS SIGNALING MOLECULES IN EYE PHYSIOLOGY AND PATHOLOGY
(LITERATURE REVIEW)

State Institution “The Filatov Institute of Eye Diseases and Tissue Therapy of the National Academy of Medical Sciences of Ukraine”,
Odesa, Ukraine

Actuality. The purine system, and adenosine as its most prominent representative, is involved in the regulation of many physiological
processes in the body. Balance disorders in the functioning of this system can be a part of the pathogenesis of various ocular pathologies.
Adenosine is considered as a potential agent for correction of ocular hydrodynamics, neuroprotection, and anti-inflammatory effects in the
eye. There is a complex relationship between adenosine and another regulatory system, the renin-angiotensin system, which also has local
representation in the eyes. These mechanisms take part in the formation of eye diseases with endothelial vascular dysfunction, such as
glaucoma, diabetic retinopathy, age-related macular degeneration, etc.

Purpose — analyze the world literature on the involvement of the purinergic system in physiological and pathological processes in the eye
and the possibility of developing a new direction of drug treatment in ophthalmology, especially in glaucoma.

Materials and methods. The present article analyzes the scientometric databases of PubMed, Scopus, Web of Science, PMC free article,
and Google Scholar from 1996 to 2024. A total of 41 studied sources were included, covering the world literature on the involvement of the
purinergic system in physiological and pathological processes in the eye.

Research results. Literature data indicate that the adenosine system is one of the potential target systems for therapeutic approaches in
glaucoma. The development of a new direction of drug treatment for glaucoma is possible due to the proven properties of purine mediators,
especially for adenosine as a ubiquitous local modulator, particularly in the eye.

Keywords: purinergic system, adenosine, renin-angiotensin system, eye tissues, glaucoma.

CxopodeHHs Beryn. HaiiBaxuBIIIMMHU ITypHHOBUMH CHTHAITEHUMHU
A1® — aneno3urIupoOCchar MOJICKYJTaMH B OpraHi3Mi € aleHO3MH, aleHO3HHau(oCchaT
AT® — agenosuaTpHdOChHaT (A1I®) Ta amenosmHTpudochar (ATD). Hespaxaroun Ha
RGC — ranrmmio3Hi KIITHHA CITKIBKA 3HAYHY POIIb, SIKY Bifirpae MyprHEPTidHa CHCTEMA B PETyIsi-
BOT — BHYTpIITHROOYHHN THCK i1 AISTTPHOCTI BHYTPIIITHIX OpraHiB, 11 ygacTts y podoti [THC
PAC — peHMH-aHTHOTEH3MHOBA CHCTEMA 3aJIMIIAETHCS TPEIMETOM IHTEHCHBHOTO BUBUCHHS [ 1].

AJIleHO3WH TIPUCYTHIH Maike y BCiX KIITHHAX, 3ally-
YeHWil 0 OararhboX O10JIOTIYHMX TMPONECIB B OpraHimi,
BKJTIOYAiOun 010CHHTE3 OijIKa Ta KIITHHHE TUXaHHS, TAKOXK
Il MOJIEKyJla Ma€ Ba3OJUIATaTOPHI BIACTHBOCTI Ta CIIPO-
MOXKHICTB J10 1HTi0yBaHHS arperamii TpoMOoonuTiB [2].
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HasiBHI CBigYeHHS MIOA0 CKJIAJHOTO B3aEMO3B’SI3KY
MK aJICHO3MHOM Ta aHrioTeH3uHOM 1, siki BakiuBi y pasi
XpoHI4HOI rineprensii. Pesynsraru nocmimpkenns [3] noka-
3yIOTh, 1110 aJICHO3MH MOXKE PEryJIIOBaTH 3BY)KECHHS Cy/IMH,
SIKE OIOCEpEAKOBaHE aHrioTeH3wHOM II, Ta TOTEHIIHHO
CIIPHATH PEryssiiii apTepialIbHOrO TUCKY Y pa3i aHTi10TeH-
3uH [I-3anexHoi rinepToHii. ABTOpH poOOTH BHSBHIIH, IO
TOCTpa CTUMYIIALLIS aHT10TeH3MHOM 11 3HAYHOIO MipOFO 3Mi-
HWJIa CyANHHUI TOHYC Y OpMKOBiil apTepii, SKuif 3aJIeKUTh
BiJl a/ICHO3WHOBHX PEIETITOPIB._

MeTta — mpoaHaNi3yBaTH CBITOBY JITEpaTypy IIOIO0
yYacTi MypUHEPriyHOl CUCTeMH Y (Hi310JIOTIYHMX 1 TATOJIO-
FIYHUX [POIecax B OLli Ta MOXKJIMBOCTI PO3BHUTKY HOBOTO
HarpsMy MeIUKaMEHTO3HOTO JIiIKyBaHHS B 0()TaJIbMOJIOTTI,
0COOJIMBO Y pa3i IIayKOMHU.

Marepiaim Ta MeTOAN. Y CTATTI MPOAHAIII30BAHO HAY-
KoMeTpuyHi 0a3u manux PubMed, Scopus, Web of Science,
PMC free article Ta Google Scholar 3a nepiox 3 1996 mo
2024 poxu. Beporo Oyino BKiroUeHO 41 mOCTimKEeHE JKe-
pesio, 0 OXOIUTIOE CBITOBY JIITEpaTypy 3 MHUTaHb ydyacTi
ITypUHEPTIYHOI CHCTEMH Y (i310JOTIYHUX 1 TMAaTOIOTIIHIX
mporiecax B OIli.

PesyabraTu. Jlani miTeparypu cBig4aTh, IO aJCHO3H-
HOBA CHCTEMa € OJHI€I0 3 MOTEHLIHHUX CHCTeM-MilleHeil
JUISL TEPANeBTUYHMX IIJXOMIB Y pa3i iaykoMu. Po3BUTOK
HOBOT'O HalpsiMy MEJMKaMEHTO3HOTO JIIKyBaHHS IJ1ayKOMHU
MOYKIIMBHH 3aBISKH JIOBEJCHUM BIACTUBOCTSM ITyPHHOBHX
MeJiaTopiB, 0COOIMBO aJEHO3MHY SIK TIOBCIOIHOTO JIOKAJIb-
HOTO MOJYJISITOpa, 30KpeMa B OIli.

Mertaboi3M IypHHIB — a/ICHO3MHOBUX HYKJICO3UJIIB —
BiJIIIOBITHO J0 TOCIIII’KEHb OCTaHHIX POKIB MOXKE OyTH 3aITy-
YeHUH 10 BaXXITMBHUX (DYHKITIH B 0UaX, 30KpeMa y CiTKiBIIi.

AneHo3uH Ta aneHo3uHTpudochar — HaWMBaXKIMBIII
mypuHOBi Memiatopu. Ilpu mpomy came AT® BimHOCATH
JI0 KJIACHYHOTO HelpoMeiaropa. Toal K aleHO3UH € KITo-
YOBOIO EHJOTCHHOI0 MOJICKYJIOIO, SIKa Peryiioe (yHK-
[II0 TKaHWUH M[UIIXOM aKTHBAllli YOTHPHOX CHOJYYEHHX
3 G-GinkoM aJeHO3MHOBMX peuenTopis: A, A, A ., A..
KniTiHE IMyHHOT CHCTEMH EKCIIPECYIOTh LI pelenTOpH
1 pearyroTh Ha MOIYJISATOPHI e(DEeKTH aJlcCHO3MHY Y Cepeli-
o 3amaneHus [4]. Bymo mokazano, mo AT® i aneHo-
3MH € BOKIIMBUMH CUTHAJILHIMHU MOJICKYJIAMH, 5IKi OepyTh
y4acTh Y PEMOJICIIOBaHHI CyIuH, (DYyHKIISIX CITKIBKH Ta
HEPBOBO-CYJMHHOMY 3’€JIHaHHI B o4ax ccaBuiB. [Typunep-
TiYHA PEeryJsllis BiIirpae CyTTEBY poOib Y PO3BUTKY Oara-
THOX TATOJIOTIYHMX CTaHiB. HalBaroimiorw MOJEKYJIO0
[FOTO TIPOIIECY € TIO3aKIITHHHUHN aJeHo3uHTpudochar
(AT®). OnHak MeXaHI3MH PETYJISIMIl ypUHEPTidHOT repe-
Ja4i CUTHAJIB B OIl HE TOCHUTH BUBYCHI [5; 6]. Bimomo, 110
aHOMaJIbHO miJBUINeHa ekcrpecis AT® € nommpeHum
SIBULIEM y pa3i 0ararbox peTHHOIATIMH.

[To6nmu3y KpOBOHOCHHX CYIWH CITKIBKH € BEJIHKA Killb-
KicTb ekToHykineotunasz ATD, ski kmacudikyroTbesi Ha TPU
OCHOBHI ~THUIH: eKTOHyKiIeo3ua-Tpudocharmudocdori-
naponaza 1 (ENTPD1/CD39), exronykieoszun-tpudochar
mudocdorigponaza 2 (ENTPD2) Ta ekro-5'Hykieornmaza
(NTS5E/CD73). Takum umHOM, CD39 — 116 MO3aKTiTHHHAR
(depment, mo xoxyerbess ENTPDI, sxwii rigpomizye AT® no
aneHosuHIudpochary (ALP) Ta aneHo3uHy, CHIBIPALIOIOYH
i3 CD73. A CD39 CIiTKiBKH B OCHOBHOMY BHPOOJISIFOTHCS
MIKPOIJII€I0 Ta CHIOTEIIaIbHUMHE KITITHHAMH [7].
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[Tomepenni nmaHi CBig4arh, IO 3amoOiraHHs TpaH-
cropry Ta Meraboni3My €HJOT€HHOrO  aJIeHO3HMHY
B TIPUCYTHOCTI IHTIOITOpIB HYKJICO3HJIHOTO TPaHCIOP-
tepa (NBTI ta aunipugamony) abo ageHo3uHI€3aMiHa31
(EHNA) 3menmye rinepemito CiTKIBKH, BiJIHOBIICHHS
micns imemii Ta CIOHTaHHY ab0 BHKIHMKaHY CBITIIOM
aKTUBHICTh HEHPOHAIBHHUX KIITHH CITKiBKH [8; 9]. Ane-
HO3WH HAaKOIIMIY€ETHCS B TI03aKIITHHHOMY TIPOCTOPI y Bif-
MOBiIh Ha META0OJIYHHNA CTPEC 1 TpaBMaTH3AIII0 KITITHH.
Le#t MeTaboMIT BUBUIBHAETHCSA MIEPEBAKHO Yepe3 PiBHO-
BaXHI HyKJIeo3WaHI TpaHcmoprepu [4]. Bymo BcTaHoB-
JICHO B €KCIEPHMEHTAIbHUX JOCIIKEHHAX Ha TPAHCTEeH-
HUX MHINAX, [0 MiABUINCHUH BHYTPINIHBOKIITHHHUAN
MeTa0OoMIUYHUIl KIIIpEeHC aJleHO3MHY B O4ax BIUIMBAE Ha
LUPKaIHI PUTMH, IO MPOSBISETHCS 3HUKEHHSIM HOBIJIb-
HOXBWJILOBOT aKTUBHOCTI Mmiciis AenpuBaiii cuy [10].

lanmmiosni xrituau citkiBku (RGC) e cmemniamizosa-
HUMH TIPOEKIIHHUMHU HEHpOHaMH, SKi epearoTh BEIHUKY
KUTBKICTh Bi3yaJibHOI iH(OpMAII] BiJ CITKIBKH JO MO3KY.
Touna npuunHa pyriHyBaHHS RGC 1 momrkomkeHHs 30po-
BOTO HEPBY Y pa3i IIIayKOMH J10 KiHIII He 3’ sicoBaHa. Brku-
BaHHA 1 QpyHKIIoHYyBaHHS RGC 3HaYHOIO MipOIO 3aJIC)KHUTH
Bil BITBHOI €HEprii, MepeBaXHO aaeHO3WHTpHUboCchary.
Enepreruunuii MeradoinizM y RGC 3Ha4HO OLIbII aKTHUB-
HUM HDK B IHIIMX KJIITHHAX CITKIBKHM, TOMY IIi HEHpOHH
€ OUIbIl Bpa3IUBUMHU JI0 E€HEPreTHMYHOI HEIO0CTAaTHOCTI
[11]. Cyo6knitiani xomnoHeHTH RGC 3Ha4yHO BiApi3Hs-
IOTBCSL 32 CTPYKTYpOro, (YHKIISIMH Ta MO3aKJIiTHHHUM
cepenosumieM. [lorpeOu B eHeprii Ta po3nojia KOKHOTO
KOMITOHEHTa TaKOXK Pi3Hi, MPO IO CBIAYUTH HEPIBHOMIp-
HU# po3monin MitoxorApii i AT®. I1Insax BHYTPITITHBOKITI-
THHHOTO ITyPHHOBOTO IUKITYy MOXKe OyTH 0COOIMBO BasKIIH-
BUM JUTS TAaHTIIIO3HUX KIIITHH CITKIBKH Yepe3 iXHIO y4acTh
y kit AT® i Bucoky notpeby B eneprii [12]. diiicHo, i
KIIITHHY 3/1aTHI Hakonn4uyBaTh [3H] — aneHo3uH, BBeeHUI
BHYTPIIIHBOBEHHO [6], 1 € OCOOIMBO YYTIIMBUMH 10 1HIY-
KOBaHOTO CBITJIOM BIUTUBY ajieHO3uHY [13].

[Mozaknitnnanit AT® nie na P2-mypunopenenTopw,
BKJTIOUAIOYH JIiTaH-KepoBaHi ioHHI kaHamu (P2X1-7) Ta
MeTaboTporHi G-0110K-3B’s13aH1 MypHUHEPTiYHI PELEeNTOPH
(P2Y1,2,4,6,11-14)[14; 15; 16], Toxi sSiK aICcHO3UH JIi€ HA
P G-6inox-38’a3ani penentopu. Y CiTKiBIli BUSBIEHO €KC-
npecito iekinbkox penenropis P i P, [17; 18].

HemionaBHo cramo BigoMO, IO aJCHO3MH Ta HOro
penenTopy MOXYTh TPaTh POJIb Y MOAYIIALIT BHYTPIIIHBO-
ouy”oro tucky (BOT), mo camo mo cobi BinOmBae moTeH-
[ifHy pOJh IBFOTO METabONITYy B JIKyBaHHI IJIAyKOMH.
AxTuBaiis A . 3MEHIIy€ OIip BiATOKY Ta 3HMKYE BHY-
TPIIIHBOOYHUH THCK. AHTarOHiCTH PELenTopiB A, 3aro-
OiraroTh 1HAyKOBaHiM ameHo3uHOM aktuBailii Cl-kaHasiB
Yy HEMIrMEHTOBAHUX KJIITHHAX BIHKOBOIO CMITENiI0, TUM
camuM 3HmKytodn BOT. Aronicti A| 1 A,, MOXKyTb 3MeH-
IIATH OIIp CYJHH 1 30UIBIINTH NPUILIMB KPOBI IO CITKIBKH
Ta JIMCKa 30pOBOTO HEPBY. ATOHICTH A, Ta aHTaroHicTh A, ,
MOXYTh MOKPAIIATH BiTHOBICHHS (DYHKIIIi CITKIBKH TICIIS
IMEeMIYHUX 1HCYIBTIB. AJNICHO3WH i€ Ha PEIeNTOpPH A,
1 3MEHIITy€e MiABHUICHHS PiBHS KaJbII0 Ta 3aru0OeNb TaH-
TTI03HMX KIIITHH CITKiBKH, TIOB’SI3aHY 3 aKTHUBAIIIEI0 PelleT-
topiB P2X7 [13; 14]. Bimomo, 1110 30pOBHiIl HEPB € BPA3JIU-
BUM JI0 HOIIKOAXKEHHs BHACIIIOK OKCUJATUBHOTO CTpECy
Ta MITOXOHAPiaJIbHOT AUChYHKIIIT.
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Anenosun moxaynoe ¢yskmiro RGC Ta 3abe3mneuye
3aranbHui HelponpoTexTopHuii edext uepes A . [19].
Jiroun Ha A, aCHO3UH inrioye P2X7-iHaykoBaHe mif-
BHIICHHS PiBHs Kaublito Ta amonto3 RGC [20]. B i3o0-
nmpoBaHnX RGC mrypis agenosus (10 i 100 MxM) 3HauHO
3MEHIIYBaB IIIyTaMaT-iHIyKOBaHWH TNPHUIUIMB KaJbIIilo,
SIKUA OJOKyBaBCS aHTaroOHiCTOM Am 8-mukIroneHTuiI-1,3-
munporinkcantuaoM (DPCPX) [21].

Konmentparist ameHo3WHy y KaMepHiil BoJO3i y pasi
OYHOI TirmepTeHsii 30impIryeThes y 2,5 pasa, mo miaKpec-
moe 3HagHy Kopersnito 3 BOT [13]. Leit BruiB ageHO3uHY
Ha BOT e BunoBocmerudigaum. JJoBeaeHO ISl KPOJIUKIB,
MHIIEH Ta MaBIl, 110 aroHiCTH aJleHO3MHY A, 3HHKYBaJu
BOT nuisxoM sik 3MEHIIIEHHS IPUTOKY BOJITHICTOI BOJIOTH,
TakK i 30UIbIICHHS BiATOKY [22].

AJIEHO3MH € CHJIBHUM NPOTH3alaIbHUM areHTOM, IO
nie Ha 4 perenTopy, oB’si3aHi 3 G-0inkoM. byio BusiBiieHo,
110 MiCIIEBE 3aCTOCYBAaHHS a/ICHO3UHY JJISl JTIKyBaHHS paH
KIHIIIBOK Yy JIAOOPAaTOPHUX TBapWH, SKi CTPa)XIalOTh Ha
IyKPOBHUH /iabeT, iCTOTHO MPUCKOPIOE 3arO€HHS TKaHWH.
MicreBe 3acTOCYBaHHS aIcHO3HUHY Y JIIONWHHU HUHI TPOXO-
JIUTH KITiHI9HI BUIPOOyBaHH. AZICHO3MH Y CITKIiBII TaKOXK
Mae TpoTm3ananbHi BiaactuBocTi [23; 24]. Kpim Toro,
crumynanis A,, i A, pelentopis crpuse BUPOOIEHHIO
Mmarpukcy (ibpobiacramu LIKIpH, MI0 € BAKIMBUM eTa-
1IOM BiJHOBJICHHS TKaHUH [4; 25]. Bapro 3a3HauyuTH, 1110
y Mumiel 3 gedinuToM A, -pElENnTopiB He yTBOPHOETHCA
rpaHyJIsilifiHa TKAaHWHA, 1110 BKa3y€e Ha Te, 10 CHAOTCHHUH
a/ICHO3MH BiJlIrpa€ MeHTpaJIbHy POJIb y 3arO€HHI paH [26].

Xouya KIIITHHHA Peaklisl Ha aJIeHO3UH CHIIbHO 3aJIeXKUTh
BiJl KOHIICHTpAIil a[CHO3WHY Ha TIOBEPXHI KIIITHHH, JIESKi
iHII (pakTOpM TaKOK BH3HAYAIOTH TPHPONY a/ICHO3HHY,
HATIPUKJIAJ, MIUTBHICTD perenTopiB i (YHKIS BHYTPIMI-
HBOKJIITHHHAX CHUTHAJBHUX IUIAXIB, OB’ S3aHUX 3 PEIET-
TOpaMH a/ICHO3UHY, € BaKIMBUM BU3HAYAIbHUM (aKTOPOM
BIUIUBY Ha KJIITHHH. [1iqBHUIIEHNI piBEeHb aIEeHO3UHY B Mic-
LSIX 3allaJIEHHs MOYKE 3aXMILATH BiJl MOLIKOMKEHH KIITUH
usxom akTuBanii A, , R, iHribyBaHHs iH1yKOBaHOTO IiMOK-
cieto Ta ninonoinicaxapuaom BuBiibHeHHsT TNF-o (pakTop
HEKpO3y MyXJIMHHN) 3 MIKpOIJIii Ta iHriOyBaHHs MIKpPOTIiO3y
[15; 27; 28]. Kanabinion, mpoTu3anaibHa MOJICKYJIa, 3aI0-
Oirae MONIMHAHHIO a/ICHO3UHY 1 3T0JIOM aKTHBYE aJICHO3UH
A, R s MIPUTHIYCHHSI aKTUBAII1 MIKPOTIii CITKIiBKH [29].
3 ommaay Ha BHECOK HeWpo3amaleHHS B MMaTogizionorito
JereHeparii CiTKiBKM JIKyBaHHS CIIPSIMOBaHE Ha IIPO3a-
nanpHut AT® Ta iMyHOCYNpecHBHHI aJeHO3MH 1 HOTO
pELENTOPH, Ma€ BENHUKE 3HAYCHHS ISl JIIKyBaHHS 3aXBO-
pIOBaHb CITKIBKH, ITOB’s3aHuX 3i ciinmororo [30]. Herro-
JIABHE BU3HAHHS POJIi aJICHO3UHY B PEryJIIOBaHHI IMyHHOT
Ta 3amajbHOI CHCTEM IMOBIPHO TIPHU3BENE /O IOTEHIIIH-
HOTO BHMKOPHCTaHHS IperiapariB Ha OCHOBI aJ€HO3WHO-
BUX PELENTOPIB Yy JiKyBaHHI iHPEKIIHHUX, ayTOIMyHHHX,
IIIEMIYHHX Ta JIeTeHePaTHBHUX 3aXBOPIOBAHb, BKIIIOUAIOYH
oranemornoriuni. KpiM Toro, moTeHmiiHi mnpemnapary,
SIKI MICTHTUMYTB aJICHO3UH, MOXKYTh OyTH e()eKTUBHIMU
IIO/I0 IVIAyKOMHM, MAlOYd B OYax TiMIOTEH3MBHY Ta HEHpO-
MIPOTEKTOPHY BIACTHBOCTI.

OCKUTBKY a/IeHO3WH I1e CUTHAIbHA MOJIEKYIIa, sSKa CTO-
CYEThCA TAaKOX peakilii KIITHH Ha CTPECOBI MOMIii, TOMY
ilmeMist B TKAHWHAX OKa MOXE€ BMKIIMKATH IIBHIKE 3pOC-
TaHHS B [[UX TKAHWHAX BMICTY IIbOTO HyKJeo3uay [31].

HasBHuit ckimagHuii B3a€eMO3B 130K aICHO3HUHY 3 PEHHH-
aaruoten3nHoBoio cuctemoro (PAC). Pesymsratm mocoi-
JDKEHHS Ha XBOPHUX 3 €CCHIIAIFHOIO TIllEPTEH3IEI0 Tepen-
0auaroTh, IO aJCHO3WH MOXKE AKTUBYBATH BHUPOOJICHHS
anrioreH3uHy Il y xopoHapHOMY KpOBOOOIrY y Iami€HTIB
[32]. Takox mOoBeEHO BILIMB aJICHO3UHY Y PEryiisiiii poooTn
CKOpOUYBaJIbHOT (DyHKIIIT HUPKOBUX KaHAJIbLIB [33; 34].

Takok aJeHO3WH CIPOMOXKHUI BUKIWUKATH BUBIJIb-
HEHHS PEHIHY B MOJEIIAX in Vitro 3a JOTIOMOTOI0 aKTHBAIIil
Horo perenTopis A, Po6ororo Virdis et al. 1999 noseneHo,
10 caMe y MAli€eHTIB 3 ECeHIIAIbHOIO TiNepTeHsiclo, aje
HE y HOPMOTOHUKIB, BHYTpIIIIHLOKOpOHapHa iH(DY3is ane-
HO3MHY BUKJIMKA€ 301IbLICHHS aKTUBHOTO PEHIHY Ta aHri-
orensuny Il y koporapaomy kpoBoobiry [32]. brokyBanus
IIUX METa0ONIYHIX HACHIIKIB MOXKE OYTH JOCSTHYTO BHY-
TPIITHEOKOPOHAPHUM BBEICHHSM IHTi0ITOPY aHTiOTEH3MH-
nepetBoprorodoro pepmenty (AIlD) — Genazemnpiy.

Ane Bimomo, mo PAC € He TUIbKUA CHIOKPUHHOIO, ajie
1 CKJIQJIHOIO ayTOKPUHHOIO CUCTEMOIO, 1 B 04aX TaKOXK MpPH-
cytas cBosi PAC. BBaxaeTncs, mo mMexaHizmu 3mian PAC
JOTYYCHI 70 MAaTOTeHe3y TaKMX OYHHUX XBOPOO, 3a SIKMX
Ma€ MicIle eHoTeNianbHa TMCYHKIIIS CyInH, a caMme IJa-
YKOMa, JiadeTHYHa PEeTHHOIIATIsl, BIKOBAa MaKyJsipHa Jere-
Hepaitis [33—40].

3 KIHIYHOT TOYKM 30py OJIOKAaToOpH aHriOTeH3WH-
MEPETBOPIOIOUOTO (PepMEHTY Ta PEUENTOp AHTIOTCH3MHY
I Tamry 1 (AT1R) MOXyTh CIIpHATINBO BIUIMBAaTH y pasi
OYHUX 3aXBOPIOBAHb, ITOB’S3aHNX 3 €HJIOTEIIAIBHOIO JANC-
¢yukuiero. Hanpuknan, y pasi niabetndnoi peruHOmnarii
Oyio 1mokasaHo, 110 aHrioreHsunu 11 Tury, okucHui cTpec
Ta 3aMaJIeHHs BiIrpaloTh BAIIIMBY MaTto(diziooriyny poib
[41]. Otxe, porms PAC y pa3i mux 3aXBOpIOBaHb 3aCITyTOBYE
Ha MOAAJbIIEC BUBICHHS.

BucnoBku. TakuM 9wHOM, NaHI JiTEepaTrypu CBif-
JaTh, 10 aJ€HO3MHOBA CHCTEMA € OIHIEIO 3 MOTEHIlIH-
HUX IUThOBUX CHCTEM JIs TEPaleBTUYHHUX ITiIXOMAIB
y pasi mmaykomMu. PO3BHTOK HOBOTO HampsMy MeIu-
KaMEHTO3HOTO JiKyBaHHS IOJ0 TJIAYKOMH MOKIHBHH
3aBJSKH JIOBEIEHUM BJIACTHBOCTSIM ITyPHHOBHX MeEi-
aTopiB, OCOONMBO aKTyaJdbHO II€ /IS aJCHO3HWHY 5K
MTOBCIOJHOTO MICIIEBOTO MOIYJISTOPA, 30KpeMa B O4Yax.
Bin perymioe pi3Hi ¢izionorigni Ta maTonoriuHi GpyHKIi1
[UITXOM CTUMYIIAII] YOTHPHOX MEMOpPAHHUX PELEeNTOPiB
(A, A,,, A,y Ta A)), a akTuBamis abo GIOKyBaHHS IHX
PEIENTOPiB MOAYIIOE YTBOPEHHS BOJSHHCTOI BOJIOTH,
MOKIIUBICTH BiJTOKY, TPAHCIOPT i0HIB y KJIITHHAX Tpa-
OeKymsApHOI MEepeXi Ta KITHHAX MUIIapHOTO EMiTeNilo,
3abe3neuytoun perymoBanas BOT, ¢yHKmii ciTkiBKH
Ta KPOBOTOKY, a TaKOX IPOTEKIif0 i HEHpoHIB y pasi
rmaykoMu. KpiM aneHO3WHOBOI, IHIIOI TaprepHOI0
CHCTEMOIO IS JTIKyBaHHS Pi3HUX, 0COONMBO JereHepa-
TUBHMX, IIaTOJIOTIH OKa € jJokaibHa cucrtema PAC, ska
MOB’s13aHa 3 MYPUHOBOIO CHTHAJIBHOIO CHCTEMOIO Oara-
TOCTYMIHYACTHMH METaOOIIYHIME JTaHKaMH i TOTpedye
neranpHOro BUBYEeHHA. OCMHCIEHHS TX MeTaOOIIYHAX
B3a€MO3B’A3KIB Ta JOCIIIKCHHSI MOXIUBOCTEH BILIABY
Ha Il CHCTEMH TePaleBTUIHIMH 3ac00aMU BiIKpH€E HOBI
MOJKJINBOCTI MEIMKAaMEHTO3HOTO JIIKyBaHHS CKJIAaJHUX
MIATOJIOTIH OKa, BKIIOUAIOUH ITIayKOMY.
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In Ukraine, neurorehabilitation is particularly pertinent due to the ongoing military conflict and its consequences. Neurorehabilitation is
an interdisciplinary branch focused on restoring the functions of the nervous system that have been lost or impaired due to injury, disease,
or psycho-emotional disorders. It encompasses a wide range of interventions, including medical, psychological, social, educational, and
professional components.

The aim of the study was to study the world best practices and principles of neurorchabilitation, as well as the possibilities and features
of organizing the provision of such assistance in Ukraine for patients with mental problems.

Materials and methods. The present study is interdisciplinary and review-analytical, aiming to systematize and comparatively analyze
approaches to neurorehabilitation in both global and national contexts. The primary objective is to identify key concepts, structural elements,
and organizational models for Ukraine.

Results. Studied global experience indicates that neurorchabilitation holds a vital position at the crossroads of neurology, psychiatry,
psychology, physical therapy, occupational therapy, and social work. The most effective neurorchabilitation models are rooted in
multidisciplinary teams. Normative and methodological principles are proposed, according to which neurorehabilitation can be developed
and standardized in Ukraine. The integration of innovative tools (virtual reality (VR), neurocomputer interfaces (NCls), transcranial magnetic
stimulation (TMS), transcranial direct current stimulation (tDCS), and computerized biofeedback simulators) with traditional methods creates
significant opportunities for personalizing the recovery process and enhancing the effectiveness of rehabilitation programs for patients with
mental problems.

Keywords: neurorchabilitation, mental health, PTSD, psychosocial care, multidisciplinary team.
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HEMPOPEABLIITAIISI BYMOBAX CYUACHUX BUKJIUKIB: [NTOBAJbHI BUKJIUKHW TA MEPCIIEKTUBU
PO3BUTKY B YKPATHI

O0ecvkuii HayioHanbHull Meouynuil yHigepcumem, Qodeca, Yxpaina

Heiipopeabinitauis B Ykpaini HaOyBae 0cOONMBOI aKTyaabHOCTI y 3B’ 3Ky 3 BIHCBKOBUM KOH(IIIKTOM Ta OB’ I3aHMMH 3 HUM HACJTiIKaMu.
Mertoro pobotu Oyino JOCHiKEHHS CBITOBOTO IIEPEAOBOTO JOCBiNy Ta NPUHIMIIB HaJaHHS Hedpopealurirtamii, a TakoXk MOXKIMBOCTEH Ta
ocobnMBOCTEN OpraHizanii HaJaHHs Takoi TOMOMOTH B YKpaiHi, 30KkpeMa MalieHTaM i3 MeHTaabHuMHK mpobnemamu. HaiteexktuHimi moaeni
HeifpopeabiniTanii 6a3yroTbCs Ha MyJIBTHAMCIMIUTIHAPHAX KOMaHAaX. 3apornoHOBaHi HOPMaTHBHO-METOIMYHI IPUHIMIN, 32 SIKUMH MOXeE
PO3BHUBATHCS Ta HOPMYyBaTHCs Helipopeabinitanis B Ykpaini. [ToeiHanHS iIHHOBAIIHHUX IHCTPYMEHTIB i3 TPaJUI[IHIMH METO/IaMH BiIKpUBA€E
MIMPOK] MOXKIIMBOCTI JUIsL TIEPCOHANI3ALi BiJHOBIIOBAIBHOTO MPOIECY Ta MiBUIICHHS €(EKTUBHOCTI peadiliTalitHuX mporpaM.

Kumrouosi ciioBa: Heiipopeabinitanis, Mmenrtanshe 310poB’s, [ITCP, ncuxocomnianbHa 1onomora, MyJIbTHANCHUIIIIHAPHA KOMaH/a.

Topic Relevance. The relevance of neurorehabilitation  spinal cord injuries, Parkinson’s disease, and multiple scle-

is underscored by numerous global, regional, and national
factors that collectively impact healthcare systems, econ-
omies, and the social lives of nations. At the international
level, demographic changes play a pivotal role. According
to the World Health Organization (WHO) and the Institute
for Health Metrics and Evaluation (IHME), global life
expectancy is steadily rising, accompanied by an increase
in the elderly population. This aging demographic has led
to a surge in chronic and degenerative neurological and
psychiatric conditions. Development of neurorchabilitation
is driven by the increasing prevalence of chronic neuro-
logical conditions such as strokes, traumatic brain injuries,
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CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3I1T

rosis. Additionally, the rising incidence of mental health
disorders, including post-traumatic stress disorder (PTSD),
depression, and anxiety, underscores the necessity of neu-
rorehabilitation. Strokes, for instance, remain a leading
cause of disability worldwide. WHO estimates that over
15 million people experience strokes annually, many of
whom require prolonged rehabilitation to regain essential
life skills.

Neurodegenerative diseases such as Parkinson's,
Alzheimer's, and other dementias pose a significant chal-
lenge for healthcare systems globally. These conditions
demand long-term, comprehensive care, encompassing
support for daily activities and specialized rehabilitation
strategies to address cognitive and motor impairments [1].
Additionally, the rising prevalence of autism spectrum dis-
orders, cerebral palsy in children, and multiple sclerosis
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necessitates high-quality neurorchabilitation to maximize
social integration and improve the quality of life for both
patients and their families.

Mental health conditions, including PTSD, depression,
and anxiety disorders, have increasingly been recognized as
global public health crises [2]. Factors such as rapid urban-
ization, socio-political conflicts, terrorist threats, climate
change, and economic instability create a conducive envi-
ronment for psychological trauma [3]. Without adequate
psychosocial rehabilitation, affected individuals often with-
draw from active participation in society, placing a strain on
social services and their families. Consequently, the demand
for a multidisciplinary approach that integrates medical, psy-
chological, and social interventions is growing exponentially
[4]. This collaborative approach addresses every facet of the
patient’s life, including physical mobility, speech and cog-
nitive skills, emotional well-being, social interactions, daily
living skills, and professional competencies.

Economically, the burden of disability, reduced produc-
tivity, and the need for long-term care weigh heavily on
societies [5]. The Organization for Economic Cooperation
and Development (OECD) reports a continuous increase in
the costs associated with caring for chronically ill patients
and individuals with disabilities. The absence of effective
rehabilitation services exacerbates these costs, as it results
in prolonged exclusion from the workforce [6]. Invest-
ments in neurorchabilitation, however, have the potential to
alleviate this burden by enabling many individuals to return
to active work and social life, yielding long-term economic
benefits for states.

For Ukraine, the relevance of neurorehabilitation is
particularly acute due to national circumstances. Ongoing
military operations have led to a significant rise in cases of
combat injuries, including traumatic brain injuries (TBIs),
spinal and limb damage [7], and PTSD, often accompanied
by comorbid mental disorders [8—11]. These individuals
require not only medical and physical rehabilitation but
also psychotherapeutic, social, and vocational support to
regain normalcy in their lives [12]. Moreover, the preva-
lence of cardiovascular diseases, including strokes, high
stress levels, and gaps in primary prevention add further
strain to the healthcare system. Without an adequate neu-
rorehabilitation infrastructure, these issues risk escalating
into a critical mass of disabled individuals requiring long-
term care.

In response to these challenges, international organiza-
tions such as WHO and the World Federation for NeuroRe-
habilitation (WFNR) [13] emphasize integrating rehabilita-
tion into all levels of healthcare, from acute care following
an illness or injury to long-term community-based support.
These recommendations align with the broader framework
of Rehabilitation 2030, a global WHO initiative aimed at
expanding rehabilitation services worldwide [14]. This
vision positions high-quality neurorehabilitation not only
as a medical necessity but also as a strategic resource to
enhance societal resilience and adaptability in the face of
modern challenges.

Materials and Methods. The present study was car-
ried out as part of the implementation of the state budget
research work of the department "Complex psychosomatic
rehabilitation of military and civilian groups affected by
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military operation in Ukraine". This study is interdiscipli-
nary and review-analytical in nature, aiming to systematize
and comparatively analyze approaches to neurorchabil-
itation in both global and national contexts. The primary
objective is to identify key concepts, structural elements,
effective interventions, and organizational models that can
be adapted and implemented within the Ukrainian health-
care system, in particular for patients with mental problems.

The material for this analysis is drawn from authorita-
tive international documents and recommendations, includ-
ing the World Health Organization's strategic framework
“Rehabilitation 2030, as well as a joint document from the
European Commission and the WHO Regional Office for
Europe addressing mental health policy, neurorchabilitation,
and the social integration of persons with disabilities [15].
Additional sources include recommendations and guidelines
from professional organizations such as the International
Society for Neurorehabilitation, the European Associa-
tion of Rehabilitation Medicine, and the American Acad-
emy of Physical Medicine and Rehabilitation [14, 16, 17];
plus the national legal acts and official documents of
Ukraine: orders of the Ministry of Health of Ukraine on the
organization of rehabilitation care, implementation of reha-
bilitation service packages, requirements for equipment
and staffing [18-22].

Articles containing original data, meta-analyses,
and systematic reviews were selected based on targeted
searches using keywords such as “neurological rehabil-
itation””, “‘neurorehabilitation”, *“psychosocial rehabil-
itation””, “multidisciplinary teams”, “‘brain-computer
interfaces in rehabilitation”, “transcranial magnetic stim-
ulation”, “VR rehabilitation”, “PTSD rehabilitation,
“community-based rehabilitation”, “rehabilitation in
Ukraine”, “WHO rehabilitation guidelines”, and ““mental
health reform”.

Although there are inherent limitations due to the diver-
sity of sources and the scope of available data, the com-
bination of a comparative analysis approach and critical
interpretation facilitated the development of a comprehen-
sive understanding of international trends in neurorehabili-
tation. This method also highlights opportunities for adapt-
ing these practices to meet the unique needs of Ukraine’s
healthcare system.

Discussion. The analysis of international practices
and national realities underscores the growing recognition
of neurorehabilitation as a strategically vital area within
healthcare systems. An interdisciplinary approach, inte-
grating medical, psychological, social, and vocational com-
ponents, is acknowledged as optimal in most developed
countries. Nevertheless, significant gaps persist between
global standards and the Ukrainian context, necessitating
systematic efforts and thoughtful adaptation.

In developed countries such as Germany, Sweden,
and the United Kingdom, neurorehabilitation is part of an
integrated network of medical and social services. Each
stage — from acute hospitalization to long-term outpatient
support — is clearly regulated through national strategic
plans that outline priorities, standards, key performance
indicators, and funding mechanisms. Implementing a simi-
lar national strategy in Ukraine could address the fragmen-
tation of services and establish a cohesive rehabilitation
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model, particularly crucial for individuals with neurologi-
cal and mental disorders resulting from war-related trauma.

Multidisciplinary teams are the gold standard in coun-
tries like the United States, Canada, EU member states,
and Australia. These teams provide patients with holistic
support, coordinated by a physical and rehabilitation med-
icine doctor. Psychologists and psychotherapists focus on
emotional stabilization, speech therapists and occupational
therapists work on communication and daily skills, physi-
cal therapists enhance motor recovery, and social workers
and counselors assist with employment, housing adapta-
tion, and legal matters. This integrated approach prevents
fragmentation of care, where patients must seek special-
ists independently. This is especially pertinent for Ukraine,
where individuals with strokes, traumatic brain injuries,
or PTSD often lack the resources or knowledge to access
comprehensive care.

The global use of standardized assessment tools, such
as WHO DAS, GAF, BADL, and MoCA, demonstrates
their effectiveness in objectively measuring impairments
and recovery progress. In Ukraine rehabilitation special-
ists use Order of the Ministry of Health of Ukraine dated
20.11.2024 No. 1946 "On Approval of the List of Recom-
mended Tools for Assessing the Functioning, Disabilities
and Health of a Person". So, standardization of evaluation
methods would enhance the quality of rehabilitation, facil-
itate data collection, and support evidence-based govern-
ment programs.

Advanced technologies, including NClIs, for exam-
ple computerized simulators with biofeedback [23], TMS
[24-29], VR [30], vagus nerve stimulation [31], cognitive
behavioral therapy [32], and mindfulness techniques, are
widely implemented in leading centers across Europe and
North America. These innovations stimulate neuroplas-
ticity, promote motor and cognitive recovery, and allevi-
ate symptoms of anxiety, depression, and PTSD [2, 33].
In Ukraine, these technologies are emerging primarily in
major cities, requiring significant investment in specialist
training, funding, and the cultural adaptation of equipment
and software for widespread use.

Structural and organizational challenges in Ukraine
should also be noted. Ukraine’s healthcare system is
undergoing a transformation toward more flexible mod-
els of care, including outpatient, mobile, and home-
based rehabilitation programs. According to the law of
Ukraine "The Rehabilitation in the sphere of Healthcare"
the rehabilitation specialists are: doctors of physical and
rehabilitation medicine; physical therapists; occupational
therapists; speech and speech therapists; prosthetists-or-
thotists; psychologists, psychotherapists; medical nurses
for rehabilitation; assistants of physical therapists and
occupational therapists. Educational programs must rely on
modern standards that refer to global trends, further com-
pounding the issue.

Infrastructure challenges also hinder effective rehabili-
tation. Many Ukrainian healthcare facilities lack inclusiv-
ity features such as handrails, adapted rooms, functional
beds, verticalizers, and modern exercise equipment, limit-
ing recovery opportunities. By contrast, such resources are
standard in developed countries, mandated by regulations
and quality standards.
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Financing remains a critical challenge. While the
National Health Service of Ukraine (NHSU) has imple-
mented rehabilitation service packages, funding adequacy,
distribution transparency, and cost-effectiveness remain
areas for improvement. According to the Medical Guaran-
tee Program in 2025, the following is provided for mental
patients: “Psychiatric care for adults and children in inpa-
tient conditions”, “Psychosocial and psychiatric care for
adults and children, organized by mental health centers and
mobile multidisciplinary teams”. So, it will be perspective
that the existing neurorehabilitation packages in Ukraine,
which are designed for the rehabilitation of neurological
patients, will be modified for the purposes of the rehabili-
tation of patients with mental problems. It is vital to recog-
nize that rehabilitation investment is not merely an expense
but a long-term investment in human capital, reducing dis-
ability and enhancing productivity.

Universal models of neurorehabilitation need to be
adapted to the realities of a wartime and post-conflict
society. Ukraine faces unique challenges as a war and
post-conflict society, with a significant number of military
personnel and civilian victims requiring comprehensive
support for physical recovery, PTSD treatment, and social
reintegration [34]. International experience suggests that
mobile multidisciplinary teams, proven effective in WHO
pilot projects in Ukraine [35], could be an integral compo-
nent of a broader strategy. Equipped with portable devices
and diagnostic tools, these teams can deliver primary and
secondary rehabilitation care directly to patients’ homes,
enhancing accessibility and continuity of care. Partner-
ships with local non-governmental organizations (NGOs),
communities, religious organizations, and self-help groups
could further improve social adaptation, particularly for
patients with long-term disabilities or complex PTSD.

Despite its potential, the large-scale implementation
of mobile teams in Ukraine faces logistical, financial, and
human resource constraints. Geographical disparities in
access to rehabilitation services are a common challenge.
Australia’s experience demonstrates that tele-rehabilita-
tion — leveraging video conferencing, specialized software,
and remotely controlled simulators — can effectively bridge
this gap. This approach is particularly relevant for Ukraine,
where remote populations and conflict conditions often
impede access to healthcare facilities.

Based on the comparative analysis, several promising
directions have been identified to improve the state of neu-
rorehabilitation in Ukraine:

— Development of a national strategy for neurore-
habilitation

A comprehensive strategy, approved at the government
level, should establish priorities, define implementation
stages, and identify funding sources for reforms. Collab-
oration with international experts and coordination with
organizations such as the WHO, WFNR, and the EU can
facilitate the integration of best global practices into the
Ukrainian healthcare system.

— Standardization of performance evaluation

Implementing unified scales and assessment tools —
such as MoCA, WHO DAS, GAF, and BADL — would ena-
ble the systematic monitoring of patient progress, evalua-
tion of the efficacy of various methods and technologies,
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and justification for financial investments. Standardized
metrics will also support data-driven decision-making and
research initiatives.

— Development of human capital and educational
programs

The integration of rehabilitation medicine, psychology,
occupational therapy, speech therapy, and innovative tech-
nologies into the curricula of medical universities, colleges,
and postgraduate education institutions is essential. Oppor-
tunities for internships abroad, online learning platforms,
and master classes led by international experts can expedite
professionalization and skill development within the field.

— Scaling up innovative technologies

Technologies such as NCIs, TMS, VR, and others can
become more widely accessible through the establishment
of competence centers dedicated to training specialists in
their application. Government grants and regional programs
that stimulate innovation can address geographic inequali-
ties in access to modern rehabilitation technologies.

— Strengthening the role of communities and
mobile teams

Outpatient and mobile rehabilitation teams can bring ser-
vices closer to patients, reduce hospital stays, lower treatment
costs, and foster greater involvement of families and commu-
nities in the recovery process. Government-supported initia-
tives, including pilot projects and partnerships with NGOs and
patient associations, can amplify the impact of these formats
and contribute to comprehensive care delivery.

In the wake of Ukraine’s post-conflict reconstruction,
these measures will help unite the efforts of the medical,
educational, social, and public sectors, laying the ground-
work for sustainable development. Neurorchabilitation
investments should be viewed as a means of preserving and
enhancing human capital. Economic studies conducted in
the EU and North America demonstrate that every dollar
invested in rehabilitation yields returns through increased
labor productivity, reduced strain on social welfare sys-
tems, and decreased costs for long-term care.

For Ukraine, the economic argument for neurorehabil-
itation is particularly compelling. With a pressing need to
support large groups of individuals as they transition back
to normal life, the financial feasibility of neurorehabilita-
tion programs must be emphasized. Conducting cost-ben-
efit analyses, calculating economic impacts, and dissemi-
nating this information to policymakers and the public can
strengthen the case for prioritizing such initiatives. These
efforts have the potential to convince both political lead-
ers and investors of the strategic importance of neurorcha-
bilitation, ensuring it becomes a cornerstone of Ukraine’s
recovery and development [36].

Conclusions. The study and analysis of international
and national practices underscore that neurorchabilitation
is a strategically vital, multidimensional, and dynamic
component of the healthcare system. It transcends nar-
row clinical approaches, encompassing psychological,
social, professional, and cultural dimensions essential for
the recovery of patients with neurological and mental dis-
orders. This field holds particular relevance for Ukraine,
where the ongoing military conflict and its associated med-
ical and social challenges have significantly heightened the
demand for quality rehabilitation services.

A comparison of global best practices reveals that effec-
tive neurorchabilitation systems are founded on a multi-
disciplinary approach, standardized patient assessment
protocols, and the integration of innovative technologies.
The Ukrainian context highlights the urgent need for a
comprehensive transformation of the rehabilitation sector
to address challenges such as combined physical and psy-
cho-emotional conditions, insufficiently trained personnel,
outdated infrastructure and equipment, and the necessity of
adapting international standards to local conditions.

Based on the material analysed, the following steps can
be recommended:

— Development of a state strategy

A government-approved, holistic plan for the develop-
ment of neurorchabilitation, complete with clear objectives,
goals, and evaluation criteria, is essential. Such a strategy
will guide management decisions, attract investments, and
foster collaboration with international organizations.

— Reforming the educational system

The integration of rehabilitation medicine, psychology,
occupational therapy, speech therapy, and innovative technol-
ogies into medical university and college curricula is critical.
Establishing postgraduate programs, seminars, online courses,
and opportunities for internships abroad will enhance the skills
of specialists and professionalize the sector.

— Improving infrastructure and funding

Investments in modern equipment, facility adaptations
for people with disabilities, and ensuring accessibility and
inclusiveness are essential. Developing economic models
that demonstrate the return on investment in rehabilitation,
along with fostering public-private partnerships and secur-
ing international grants, will strengthen the financial sus-
tainability of the sector.

— Standardization of performance evaluation

The mandatory use of standardized evaluation tools and
protocols, maintaining patient registries, monitoring progress,
and implementing electronic medical records and data analysis
systems will establish an evidence-based foundation for poli-
cy-making, comparative research, and service improvement.

— Tele-rehabilitation, mobile teams, and commu-
nity engagement

Developing outpatient and mobile rehabilitation teams,
along with tele-rehabilitation platforms, will ensure equita-
ble access to services across all regions of Ukraine. Collab-
orating with local communities, NGOs, religious organiza-
tions, and self-help groups will provide long-term support
to patients and their families.

The formation of an effective neurorchabilitation sys-
tem will have long-term positive outcomes:

— Reduction in disability and increased productivity

Enhanced neurorehabilitation systems will reduce disa-
bility rates, enabling individuals to re-enter the workforce
and contribute to economic growth.

— Improved psycho-emotional climate and social
cohesion

Effective rehabilitation will alleviate social tension,
facilitate the reintegration of veterans and victims of mili-
tary conflict, and foster a more cohesive society.

— Strengthened international reputation

By adopting modern standards and participating
actively in international projects, Ukraine will elevate its
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standing in the global healthcare community and create
opportunities for experience exchange and partnerships.

— Advancement of scientific research and innovation

The development of innovative tools, techniques, and
methods will spur scientific progress and open new ave-
nues for international collaboration.

In conclusion, neurorehabilitation in Ukraine has the
potential to become a driving force for improving the qual-
ity of life for hundreds of thousands of individuals, serving
as an effective tool for post-conflict adaptation, social cohe-
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sion, and economic development. In addition to the stand-
ards of neurorchabilitation, which are regulated and effec-
tive applied for the rehabilitation of neurological patients
in Ukraine, there is a need to develop standards and pack-
ages for the rehabilitation of patients with mental prob-
lems. By integrating international guidelines, standardized
methods, innovative technologies, multidisciplinary teams,
and ensuring accessibility and inclusiveness, Ukraine can
establish a sustainable healthcare system capable of meet-
ing current and future challenges.
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Introduction. The article discusses the issue of diagnostics of Hereditary Angioedema (HAE) Type I and the impact of progress achieved
in the diagnosis of this rare disease and the development of treatment methods.

Goal - to discuss the difficult diagnosis of HAE and the impact of the progress in the diagnosis of this rare disease.

Research materials and methods. The material was a clinical case of HAE in a 70-year-old patient with a diagnosis of HAE using
modern diagnostic methods.

Clinical case. We report a clinical case that reflects the features of the course of the disease, the clinical manifestation of HAE at an
advanced age and the complicated diagnosis of the disease in a 70-year-old woman. Based on clinical data and the results of the conducted
study (significantly reduced levels of the C4 complement component, and significantly reduced concentration and activity of C1-inhibitor), the
patient’s condition was consistent with HAE, Type 1. After starting treatment following the immunologist’s recommendations, which began
in February 2024, the patient’s condition stabilized with instances of edema syndrome occurring 1-2 times per month with mild intensity.

Discussion. The most significant obstacle to diagnosing HAE in primary care clinics and emergency units is the low initial suspicion. The
clinical manifestations of the disease, whether in the form of skin or submucosal swelling or abdominal pain, are often confused with other
conditions, which can significantly delay the diagnosis. In the reported clinical case, it took 2 years to establish the diagnosis. However, a high
number of hospitalisations, two surgeries, numerous incorrect and unsubstantiated diagnoses, as well as unnecessary tests and invasive procedures
come to the forefront. A particular feature of this clinical case is the late onset of the disease at the age of 70, which is uncommon for HAE.

Conclusions. Physicians of various specialties should be aware of hereditary angioedema to ensure early detection and referral of patients
to immunologists.

Keywords: clinical case, hereditary angioedema, C1 esterase inhibitor, elderly, atypical course.
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KJIHIYHUU BUMMATOK CIIAAKOBOI'O AHITOHEBPOTUYHOI'O HABPAKY I TUIY 3 HETUIIOBUM
HNEPEBITOM Y XBOPOI TOXHUJIOTO BIKY

Ylonmascwruii depoicasnuti meouunuil ynieepcumem, m. Illonmasa, Ykpaina

2Komynanwie nionpuemcmeo «llonmascvka obnacna kniniuna nikapus in. M.B. Craighocoscwvrozo Tonmascoroi obnacroi paduy, m. on-
masa, Ykpaina

SKomynanwie nionpuemcmeo «1-a micoka kuiniuna nixapus Ilonmascokoi micokoi paouy, m. [lonmasa, Yipaina

V crarTi po3mITHYTI MUTAHHS CKJIAIHOI JIarHOCTHKHM CIaKoBOro aHrioHeBpormuHoro Habpsky (CAH) ta mporpec, sixmif jocsarHyTHii
y AiarHOCTHIN Ta JiKyBaHHI xBopoOu. [IpoananizoBano kniniuauii Bumagoxk CAH y 70-piuHOi mamieHTKH i3 BCTAHOBICHHM HiarHO30M 32
JIOTIOMOTOI0 CYy4acHUX METOJIB AlarHOCTHKH. BusiBieno ocoonuBocti nepediry CAH y mi3HboMy Billi Ta YCKJIaJHEHY JIarHOCTHKY XBOPOOU
y kiHkn. [Ticist moyaTKy JiKyBaHHS CTaH MANi€HTKH CTabini3yBaBCs, pi/ile BUMNA KA HAOPSIKOBOTO CHHAPOMY JIETKOI iIHTEHCHBHOCTI. 3HATHOIO
nepenkozoro s aiaraoctuku CAH e Hu3pKa moyaTkosa migo3pa. KimiHiuHi MposiBU 3aXBOPIOBAHHS Y BUIIA/I HAOPSAKY ILIKIPH YH MiACTH30BO1
000110HKHM 200 OOJIIO B )KMBOTI 4ACTO IIIYTAIOTh 3 IHIIMMH CTAHAMH, 110 MOYKE 3HAYHO 3aTPHMATH BCTAHOBIICHHS J[IarHO3Yy.

Bucnosku. Jlikapi pi3Hux creniansaoctedt moBuHHI 3HatH mpo CAH, mo6 3a6e3neunTn paHHE BUSBICHHS Ta HANPABICHH MAI[I€HTIB 10
IMYHOJIOT1B.

KitouoBi ci10Ba: criajkoBuii aHTOHEBPOTHYHUN HAOPSIK, KIIIHIYHUIT BUMTANIOK, iHribiTop C1 — ecTepasu, HOXMIHIL BiK, HETUIIOBUH Hepeoir.

Introduction. Hereditary angioedema (HAE) is a
© 0. A. Borzykh, O. V. Bielan, Yu. O. Khorosh et al., 2025 rare, potentially life-threatening condition characterized
by recurrent swelling of the skin and mucous membranes.

The clinical presentation of HAE was first described by
CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3I1T
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Quincke, and in 1888, Osler identified the autosomal dom-
inant inheritance pattern of the disease.

The original name of the disorder — ‘“angioneurotic
edema”— reflected the belief that the condition arose from
neurosis. However, over the past 40 years, it has been estab-
lished that the underlying cause of HAE is a deficiency of
functional C1 inhibitor, a protease inhibitor from the serpin
superfamily (serine protease inhibitors), with bradykinin
being the biological mediator of the edema. In 2000, HAE
with normal levels of C1 inhibitor was described, and its
molecular mechanisms are still being investigated [2; 4; 14].

HAE is a rare autosomal dominant genetic disorder
with a prevalence of 1 case per 50.000 people. The main
cause of HAE is a genetic defect in the synthesis and/or
function of C1 esterase inhibitor (C1-INH) in the comple-
ment system, which is why HAE is considered a primary
immunodeficiency.

The primary dysfunction in HAE is the deficiency of
functional C1 inhibitor (due to a mutation in SERPING1 —
serpin family G member 1/serine protease inhibitor, which
encodes C1-INH). C1-INH regulates the activity of multiple
proteases involved in the complement system and plasma
contact system, as well as in coagulation and fibrinolysis
processes. Within the contact cascade, C1 inhibitor inac-
tivates plasma kallikrein, factor XIla and factor XIIf by
acting as a “molecular decoy.” When the Arg444-Thr445
bond in the reactive loop of the molecule is cleaved, a
conformational change occurs, irreversibly trapping the
protease within the C1 inhibitor molecule. As a result, a
thermodynamically stable C1 inhibitor—protease complex
is formed [2; 14].

C1-INH typically manifests in the 1** or 2™ decade of
life. Symptoms can occur spontaneously, but in approxi-
mately 50% of patients, they are triggered by provoking
factors such as psychological stress, minor trauma (e.g.,
dental procedures), menstruation, pregnancy, the use of
certain medications (e.g., oral contraceptives, ACE inhib-
itors) and infections. Most patients experience prodromal
symptoms, including mood swings, anxiety and fatigue.

Recurrent episodes of skin swelling (asymmetrical, dis-
figuring, non-pitting after pressure, without itching), with-
out urticaria or a tendency for spontaneous resolution and/
or pronounced abdominal symptoms (pain and swelling of
the intestinal walls), should prompt the physician to con-
sider HAE. An important aspect of the disease course is
also the lack of response to antihistamines and glucocor-
ticoids.

Despite the fact that skin and abdominal episodes are
the most common signs of HAE, patients may rarely expe-
rience swelling of the genitals, bladder, muscles or joints.

The frequency of laryngeal edema is approximately
0.9% of all attacks; however, all patients with HAE are
at risk of developing laryngeal edema, which occurs in
more than 50% over a lifetime. A fatal episode of laryn-
geal edema may be the first manifestation of the disease.
Trauma to the oral cavity caused by dental procedures can
trigger oral swelling and increase the risk of angioedema of
the throat and/or airways [1; 14].

The severity of HAE manifestations can fluctuate
throughout a patient’s life and vary in severity among mem-
bers of the same genetic lineage. Early onset of the disease

70

may be associated with a more severe course. If HAE is
suspected, the patient should consult an immunologist.

To diagnose HAE, it is necessary to determine the level
of the C4 complement component, the level of C1-INH,
and the function of C1-INH in serum/plasma according to
international guidelines (WAO/EAACI, 2017; The Interna-
tional/Canadian Hereditary Angioedema Guideline, 2019;
US HAEA Medical Advisory Board 2020 Guidelines for
the Management of Hereditary Angioedema). It is the
function of C1-INH that is reduced in most patients with
HAE. HAE is classified into types associated with C1-INH
deficiency/reduced activity: Type I — reduced concentra-
tion of C1-INH (due to an autosomal dominant inheritance
mutation or a new mutation); Type II — reduced activity of
CI1-INH with normal C1-INH concentration. Very rarely,
HAE is associated with a mutation in factor XII (autosomal
dominant inheritance) and HAE with unknown etiology
(manifesting in families, mutation unknown).

At the beginning of 2023, a clinical guideline titled
“Hereditary Angioedema” was published (State Enterprise
“SEC MOH of Ukraine,” 2022). On January 26, 2023, the
standards for medical care for “Hereditary Angioedema”
were approved by the Order of the Ministry of Health of
Ukraine No. 159. These documents contain systematized
provisions developed using evidence-based medicine
methodology. They are advisory documents presenting the
best global medical practices for managing HAE. However,
it should be emphasized that during the diagnosis of HAE
with Cl-inhibitor deficiency, it is crucial to maintain a high
level of vigilance regarding this diagnosis [5; 11].

Goal — to discuss the difficult diagnosis of HAE and
the impact of the progress achieved over the last decade in
the diagnosis of this rare disease and the development of
targeted therapies with the expected reduction in mortality
and improvement in the quality of life of patients. The fol-
lowing clinical case demonstrates the pronounced positive
effect of new approaches to diagnosis and treatment in clin-
ical practice.

Research materials and methods. The material was a
clinical case of HAE in a 70-year-old patient with a diag-
nosis of HAE using modern diagnostic methods, namely
the determination of complement factor C4, Cl-esterase
inhibitor: concentration and activity. This study was con-
ducted in compliance with the international principles of
the ethical code.

Clinical case. We report a clinical case that reflects the
features of the course of the disease, specifically the clini-
cal manifestation of HAE at an advanced age and the com-
plicated diagnosis of the disease in a 70-year-old woman.

The 72-year-old woman A. visited an allergist on Sep-
tember 22, 2023, complaining of periodically occurring
swelling in the facial area, intermittent paroxysmal abdom-
inal pain accompanied by loose stools, nausea, vomiting
and sometimes a drop in blood pressure to 40/0 mmHg and
loss of consciousness.

Medical history. The patient has been ill since Sep-
tember 2021, when she began to notice episodes of gen-
eral weakness. Subsequently, paroxysmal abdominal pain
occurred with a frequency of once a month, sometimes
accompanied by a drop in blood pressure to 40/0 mmHg
and loss of consciousness. Due to the development of the
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described symptoms, the patient was repeatedly hospital-
ized in the surgical unit or in the Intensive Care Unit (ICU),
and after a few days, she noticed swelling in the facial area,
lasting 2—3 days, resistant to treatment with antihistamines
and glucocorticoids. Usually, the onset of episodes was
marked by attacks of pronounced general weakness.

Family history. The patient’s nephew died suddenly at
the age of 36 from unknown causes. Genetic testing of rel-
atives was not conducted.

On February 24, 2022, during the next attack with
abdominal pain syndrome, laparoscopic cholecystectomy
was performed. During the subsequent attack, the patient
presented with abdominal pain, diarrhea and general weak-
ness accompanied by a drop in blood pressure, and was
treated in the surgical unit from March 3, 2022, to March 11,
2022. The diagnosis was established as acute mesenteric
thrombosis. The following surgery was performed: lower
midline laparotomy, revision, sanitation and drainage of the
abdominal cavity. In the postoperative period and through-
out the next year, swelling was not a concern; however,
the frequency of abdominal pain syndromes increased to
once a week. Starting in 2023, the abdominal pain attacks
decreased, but swelling in the facial area appeared with a
frequency of once a month. The ineffectiveness of antihis-
tamines was noted, while the effect of diuretics and gluco-
corticoids was partial.

The patient was hospitalized 13 times between 2022
and 2023. February 24-25, 2024 cholelithiasis: Acute
calculous cholecystitis. March 3—11, 2022: Acute mesen-
teric thrombosis. April 5-7, 2022: Chronic pancreatitis,
exacerbation stage. April 23-27, 2022; May 6-9, 2022;
May 10-13, 2022; May 16-19, 2022; July 23-26, 2022:
Chronic ischemic abdominal syndrome, painful form. May
28 — June 8, 2022: Crohn’s disease? August 11-12, 2022:
Acute pancreatitis. February 18-21,2023; April 27 —May 2,
2023; June 1-5, 2023: Allergic reaction, constantly recur-
ring, of unknown etiology.

During her hospitalization, the patient underwent clin-
ical and laboratory tests, including CBC, biochemical
blood analysis, coagulation profile, blood glucose, cortisol,
ceruloplasmin, tumor markers HE4, CA125, ROMA — all
within normal limits; antibodies to syphilis, HBsAg, HCV;
antibodies to H. pylori — negative; stool examination, stool
for dysbiosis — normal, stool for FOB — negative. Testing
for D-dimer was conducted, which was significantly ele-
vated. May 4, 2022: 1272 ng/mL (N 0-260); August 22,
2022: >10 mg/mL (N<5). Total Ig E: 4.71 IU/mL.

Additional instrumental examination methods. Abdom-
inal ultrasound repeatedly showed signs of ascites and
heterogeneous pancreatic tissue. Ultrasound of the lower
extremity vessels, carotid arteries, abdominal organs and
esophagogastroduodenoscopy — no significant findings.
Echocardiogram revealed fibrous changes in the aortic and
mitral valves, increased load on the right heart chambers
and slight pulmonary hypertension. Ejection fraction (EF) —
57%. Pulmonary artery angiography with intravenous con-
trast (May 11, 2022) revealed signs of pneumofibrosis. CT
scan of the abdominal cavity (January 12, 2022) with intra-
venous contrast revealed moderately pronounced fatty liver
(hepatic steatosis), moderately pronounced hepatomegaly;
chronic calculous cholecystitis, bilateral adrenal hyperpla-
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sia, numerous cysts in both kidneys and a small amount of
pelvic ascites. CT scan of the abdominal cavity and retrop-
eritoneal space with intravenous contrast (April 29, 2022)
revealed hepatomegaly due to the left lobe, liver cyst, kid-
ney cysts, calculi in the right kidney, with limited effusion
in the small pelvis. CT scan of the abdominal cavity and
retroperitoneal space with intravenous contrast (June 16,
2022) showed no signs of mesenteric vessel thrombosis,
calculi: small stones in the right kidney, dilation of the right
ureter, kidney cysts.

The patient was counselled by specialists as indicated:
counselling by a vascular surgeon at the O. O. Shalimov
National Institute of Surgery and Transplantation in Kyiv
(June 15, 2022): Abdominal ischemic syndrome? An exam-
ination was prescribed along with symptomatic treatment.
Counselling by an endocrinologist at the State Institution
“V.P. Komisarenko Institute of Endocrinology and Metab-
olism” in Kyiv (June 15, 2022): Abdominal ischemic syn-
drome.

After evaluating all the data from the medical history,
physical examination and previous tests, the study was con-
ducted following the counselling with the allergist.

Immunologic blood test made on September, 26, 2023
showed hemoglobin 131 g/L, leukocytes 7.27x10"9/L,
eosinophils 0.07x10"9/L (1%), basophils 0, band neutro-
phils 0.07x1079/L (1%), segmented neutrophils 4.0x10"9/L
(56%), monocytes 0.36x10"9/L  (5%), lymphocytes
2.5x10"9/L (34%), erythrocyte sedimentation rate (ESR)
28 mm/h, absolute lymphocyte count 2482 (800-3600),
34% (19-37); T —lymphocytes (CD2, CD3) absolute count
918 (600-1600), 37% (40-60); (CD4) absolute count 500
(400-800), 20% (30-40); T-killers (CD8) absolute count
350 (200-400), 14% (15-20); Immunoregulatory index
(CD4/CD8) 1.4% (2.0-3.0); B —lymphocytes (CD22)
absolute count 675 (200-400), 27% (15-30); NBT test
0.9; immunoglobulin A 4.84 g/L (1.25-2.5); immunoglob-
ulin M 3.13 g/L (0.65-2.0); immunoglobulin G 5.79 g/L
(7.5-18.0); phagocytic index 49% (40-70); natural killers
absolute count 175 (7%).

Diagnosis of HAE was made on September, 28, 2023:
Complement factor C4 — <0.08 g/L (normal 0.12—0.36);
Cl- esterase inhibitor concentration and activity:
C1 —esterase inhibitor concentration— 101 mg/L (210-380);
Cl- esterase inhibitor activity — 13% (70-130). Re-
examination conducted on 30.10.2023: Complement fac-
tor C4 — <0.08 g/L; Cl—esterase inhibitor concentration —
109 mg/L; Cl—esterase inhibitor activity — 23%. Comple-
ment Clq circulating immune complexes autoantibody —
2.96 U/mL (N <20.0).

On October, 3, 2023 the patient was consulted by Pro-
fessor A. V. Bondarenko, Doctor of Medical Sciences, an
immunologist. Diagnosis: Recurrent angioedema caused
by C1 complement inhibitor deficiency. The Cl-inhibitor
deficiency must be differentiated between hereditary (con-
genital) type 1 angioedema and acquired angioedema.

Based on clinical data (recurrent facial swelling, severe
abdominal edema with significant drops in blood pres-
sure) and the results of the conducted study (significantly
reduced levels of the C4 complement component, and sig-
nificantly reduced concentration and activity of C1-inhibi-
tor), the patient’s condition was consistent with hereditary
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angioedema. Considering the late onset of the disease and
the absence of a family history, additional tests were per-
formed to exclude acquired angioedema, including onco-
logical and autoimmune diseases, with CT and MRI scans
of the chest, abdominal cavity and head, as well as tumor
markers. Additionally, the concentration of Clq circulating
immune complex autoantibodies was determined as a dif-
ferential diagnostic marker for acquired angioedema — the
result was negative.

Given the absence of a diagnosed underlying disease
that could have caused the development of acquired C1-
inhibitor deficiency, despite numerous examinations, and
based on the results of a repeat assay for C4 complement
component, C1-inhibitor activity and concentration, strong
evidence of hereditary angioedema type I was obtained.
Therapy was prescribed as part of the angioedema treat-
ment programme.

The patient required dynamic monitoring for onco-
logical diseases. During an acute episode of angioedema,
including an abdominal attack, based on life-threatening
indications, the patient was prescribed a single intravenous
dose of 1000 IU of C1-inhibitor concentrate. This treatment
is administered as needed over the course of 6 months, fol-
lowed by an evaluation of its effectiveness. The patient
should have at least two doses of the medication on hand
at all times. In the absence of Cl-inhibitor concentrate,
tranexamic or aminocaproic acid should be administered at
adose of 2 g/day, divided into 3—6 doses. Until C1-inhibitor
concentrate is available for long-term prevention, danazol
at a continuous dose of 100 mg/day may be used. If there
is no Cl-inhibitor concentrate available during episodes of
laryngeal edema or facial/neck swelling (due to the risk of
laryngeal edema) or acute abdominal attacks, single-group
fresh frozen plasma should be administered at a dose of
20 ml/kg body weight, or solvent-detergent-treated plasma.
Before scheduled surgical interventions (including endo-
scopic procedures) or dental treatments, a dose of Cl-in-
hibitor (1000 IU) should be administered to prevent the
development of an acute episode of angioneurotic edema,
or a dose of tranexamic or aminocaproic acid should be
taken (though this is a less effective preventive measure).
Scheduled vaccinations against hepatitis A and B, as well
as annual flu vaccinations, are recommended. If possible,
genetic testing for the SERPINGI1 gene mutation should be
performed. ACE inhibitors are contraindicated, as they may
increase the frequency and severity of edema.

The patient was diagnosed with hereditary angioedema,
Type I. After starting treatment in accordance with the
immunologist’s recommendations, which began in Feb-
ruary 2024, the patient’s condition has stabilized, with
instances of edema syndrome occurring 1-2 times per
month with mild intensity. The level of D-dimer in the
blood was within normal limits. Before triggering events,
such as ophthalmologic surgery, prophylaxis is carried out
according to the standards and recommendations of the
immunologist.

Discussion. Given the prevalence of HAE, which is
approximately 1 per 50.000 people, it can be assumed that
there are at least 800 people in Ukraine who do not know
about their disease and do not receive the necessary treat-
ment [6]. To date, almost 100 people in Ukraine have been
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diagnosed with HAE. Therefore, the identification, moni-
toring and administration of up-to-date treatment remain a
relevant focus for the medical community in Ukraine [6; 11].

HAE is a rare disease, and awareness of its symptoms
and diagnosis among the general medical community is
low. Over the last years significant progress has been made
in approaches to the diagnosis and treatment of this disease
[7; 11; 14]. Nevertheless, the diagnosis of HAE is delayed
by an average of 8.5 years from the initial manifestation of
the disease, although some studies prove that the average
delay exceeds 13-20 years [3; 4]. These delays are con-
cerning, given the significant risk of life-threatening laryn-
geal angioedema in HAE patients. Therefore, timely detec-
tion of the problem is the most crucial step in combating
this disease.

In the reported clinical case, it took 2 years to estab-
lish the diagnosis. However, the high number of hospital-
isations (13!), two laparoscopic surgeries, many incorrect
and unsubstantiated diagnoses, and unnecessary tests and
invasive procedures particularly stand out. Over the course
of 6 months, the patient underwent three CT scans of the
abdominal and pelvic organs with intravenous contrast.
The publications confirm that HAE patients are often mis-
diagnosed and subjected to unnecessary medical tests and
procedures [6; 7; 9].

The most significant obstacle to diagnosing HAE in
primary care clinics and emergency units is the low ini-
tial suspicion. The clinical manifestations of the disease,
whether in the form of skin or submucosal swelling or
abdominal pain, are often confused with other conditions,
which can significantly delay the diagnosis [1; 7; 11]. A
particular feature of this clinical case is the late onset of the
disease at the age of 70, which is uncommon for HAE, but
individual cases are described in literature [3]. Acquired
angioedema (AAE) due to Cl-inhibitor deficiency (AAE-
C1-INH) is approximately 10 times less common than
HAE. The edema results from increased capillary perme-
ability in response to elevated levels of bradykinin, due to
low levels of C1-inhibitor antigen (C1-INH-a) and function
(C1-INH-f) and (usually) low levels of complement factor
4 (C4), which mimics HAE Type I or II but manifests for
the first time in adulthood with no family history, as hap-
pened in the case with our patient. These symptoms arise
from the breakdown of C1-INH by autoantibodies or its
direct consumption by other diseases, rather than from a
synthesis disorder.

The publications [13] report that angioedema attacks
with low C1-INH levels, predominantly affecting the face
and with late onset of symptoms, are strong indicators of
acquired angioedema (AAE-CI-INH), even though it is
approximately 10 times less common than HAE. The diag-
nostic delay for AAE is decreasing and becomes even shorter
in cases of an underlying hematological disease as a poten-
tial cause. The use of acute and prophylactic treatments
available for HAE has provided good symptom control in
this cohort of AAE patients. Although diagnosing and treat-
ing the underlying (malignant) disease remains the primary
goal, patients with severe AAE or those who are not con-
sidered for treatment of the primary disease can be treated
with medications approved for HAE, including long-term
prophylaxis, despite the costs and off-label use [13].
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Given the above, the patient underwent full diagnostic
and differential diagnosis procedures: the level of comple-
ment component C4, as well as the level and function of
C1-INH, were assessed twice in accordance with interna-
tional recommendations. Additionally, complement Clq cir-
culating immune complexes and autoantibodies were tested.

A limitation of this study is the absence of genetic testing
for the patient, specifically, the identification of the SERP-
ING1 (PAI-1) gene due to social and financial reasons.

An increase in D-dimer levels in the patient was noted dur-
ing the examination. According to the publications [10], ele-
vated plasma D-dimer levels have been associated with acute
attacks of C1-INH-HAE, particularly those involving the
submucosal layer, including abdominal attacks, which were
characteristic of our patient. D-dimer levels decreased after
7 days of treatment and did not affect the development of
thrombotic events. After the initiation of treatment, the patient
also showed a consistent normalization of D-dimer levels.

After confirming the diagnosis of HAE, the treatment is
prescribed. Over the last decade, treatment options for HAE
in Ukraine have expanded. Since September 2020, patients
in Ukraine have finally had access to a medication used for
the treatment of acute episodes, as well as for short-term and
long-term prevention — C1 esterase inhibitor [11; 14].

This progress has made it possible to treat large pop-
ulations in a controlled manner, taking into account mod-
ern treatment standards and in accordance with European
guidelines [5; 8;12]. The goal of HAE treatment is to
improve patients' quality of life not only by reducing the
frequency and severity of episodes, but also by providing
easy-to-use therapy with minimal side effects

A significant advancement in preventive care for HAE
has been the approval of subcutaneous treatment methods,
including plasma-derived C1-inhibitor and lanadelumab, a
human monoclonal plasma kallikrein inhibitor. The better
disease control achieved through these treatment methods
brings closer the objective of normalizing patients’ lives.

A more advanced understanding of the pathophysiology
of edema in HAE has led to the development and approval
of four medications for use on demand in the treatment of
HAE. These include plasma-derived Cl-inhibitor, recom-
binant human Cl-inhibitor, bradykinin B2 receptor inhib-
itors, and plasma kallikrein inactivators. Randomized
controlled trials have demonstrated that all of these medi-
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cations are effective and safe for treating HAE with C1-in-
hibitor deficiency [2].

Short-term prophylaxis for HAE with C1-inhibitor defi-
ciency may be indicated before medical, surgical or dental
procedures, as well as in response to stress-inducing fac-
tors (such as exams or interviews), business trips or travel,
which can be triggering factors for edema.

It is advisable to prefer the Cl-inhibitor, which should
be administered 1-12 hours (ideally no later than 2 hours)
before the procedure.

In the event that the plasma-derived Cl-inhibitor is
unavailable, fresh frozen plasma (2 units administered
1-12 hours before the procedure) or attenuated androgen
(danazol at a dose of 400—600 mg per day for 5—7 days prior
to surgery) can be used. Icatibant, ecallantide and recombi-
nant human C1-inhibitor are not recommended as short-term
prophylactic agents due to their shorter half-life [1; 2].

In the past, patients with HAE often experienced anxi-
ety, depression and difficulties in work, education and daily
life. A deeper understanding of the pathophysiology of
HAE and the classification of its phenotypes have helped to
develop new targeted approaches for treating this condition
[2; 4]. On-demand treatment has significantly enhanced
patient safety and quality of life. Effective and safe prophy-
lactic treatment for HAE is the ticket to the future. A shift
in the therapeutic paradigm towards broader prevention is
anticipated, which should reduce patients’ fear of painful,
disfiguring, or even life-threatening attacks.

Conclusions. Physicians of various specialties should
be aware of hereditary angioedema to ensure early detec-
tion and referral of patients to immunologists, who carry
out the diagnosis of this condition, prescribe treatment, and
implement preventive measures.

Interdisciplinary collaboration and management of patients
by a multidisciplinary team of specialists are key to providing
quality medical care for patients with HAE. The team should
include general practitioners/family medicine physicians, pedi-
atricians, therapeutists, allergists, otolaryngologists, dentists,
gastroenterologists, surgeons, dermatologists, pulmonologists,
endocrinologists, rheumatologists, hematologists, oncologists,
infectious disease specialists, neurologists, and obstetricians-gy-
necologists. With proper and timely diagnosis and appropriate
management and treatment, the next generation of patients with
HAE will view their condition differently — not as catastrophic
and life-threatening, but as manageable and safe.
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The aim: to assess the health risks of pesticides used for the berry and melon crops in case of the ground and surface waters contamination.

Materials and methods: natural hygienic experiments, during which chemical-analytical (high-performance liquid chromatography
(HPLC), gas-liquid chromatography (GLC), mathematical and statistical methods were used.

Results: the research showed that according to the integral groundwater hazard contamination index (IHCI) fludioxonil, pyraclostrobin, and
pendimethalin are slightly hazardous for humans (class 4); phenhexamide, boscalid, fluxapiroxad, azoxystrobin, spirodiclofen, and abamectin are
moderately hazardous (class 3); cyprodinil, difenoconazole, metalaxyl-M, and glyphosate are hazardous (class 2); and within the private farming:
penconazole, and abamectin refer to class 3 (moderately hazardous), difenoconazole, azoxystrobin, and metalaxyl-M to class 2 (hazardous).

Conclusions: the study revealed acceptable degree of the health risk of pesticides used for berry and melon crops, associated with
consumption of contaminated water.

Keywords: herbicides, insecticides, fungicides, chemical water pollutants, risk assessment.
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OITHKA MOTEHIIMHOI HEBE3NEKHW BIIJIMBY NMECTHUIAIIB, PEKOMEHIOBAHUX IJSI 3AXUCTY
SITITHAX TA BAIITAHHUX KYJAbBTYP, HA OPTAHI3M JIIOJWHU MPU MOTPAIUISIHHI B TPYHTOBI
TA NOBEPXHEBI BOAU

Hayionanenuti meouunuii ynieepcumem imeni O. O. Bozomonvys, Kuis, Vipaina

200ecvkutt nayionanbhuil meOuunuil ynisepcumem, Odeca, Ykpaina

Mertoto pociiukeHHs OyJ10 OLIHUTH NOTEHLiHHY HeOe3MeKy BIUIMBY NECTHIM/IB Ui 3aXUCTY STiJHUX Ta OAlITAaHHUX KyJIBTYp Ha Opra-
Hi3M JIFOJIMHH TIPH TIOTPAIUISHHI B [PYHTOBI Ta MOBEPXHEBI BOAN. BUKOPHUCTOBYBAIIM METO/IH HATYPHOTO Tri€HIYHOTO EKCIIEPHMEHTY, PO3pa-
XYHKOBHH, CTaTHCTHYHI.

BusiBuuty, 1110 32 iHTErpaibHUM [TOKa3HUKOM HeOe3MeYHOCTI IECTHIN/IIB [IPH HAAXODKSHHI T0CII/PKYBaHHUX TiI0YMX PEUOBHH Y BOLY, IPH
X 3aCTOCYBaHHI B IPOMHCIIOBOMY CEKTOPI, JIi104i PEIOBHHHU (IyAIOKCOHLI, MipaKIoCTpoOiH, TIeHANMETANlH € MaoHeOe3neuHnMy (4 Kiac);
(enrexcamiz, 6ockamiz, Quykcaripokca, a30KCUCTPOOiH, cHipoauKiIopeH, abaMeKTHH — MOMipHO HeOe3neuHi (3 Kiac); MUIpOauHIT, Jude-
HOKOHA30J1, MeTanakcui-M, miiocar — HebesneuHi (2 kiac); B IPHUBATHOMY CEKTODI: MEHKOHA30J1, adaMeKTHH — 3 Kiac, Au(eHOKOHA301I,
a30KCUCTPOOIH, MeTanakcui-M — 2 kiac.

BHCHOBKH: PH3HK HEraTHBHOTO BILUIMBY Ha 3/10POB’sl JIFOICiT JOCHIIPKYBAaHUX MECTHIHIIB IIPH CIIOKUBAHHI BOJIH € JOIYCTHMHM.

Kurouosi ciioBa: repOirmy, iHCeKTUIHAN, QyHTIINIM, XIMiUH] 3a0py/IHIOBaYi BOJIH, OLIiHKA PH3HUKY.

Introduction. Currently, the main source of drinking However, centralized water supply systems cover only
water supply for the population in Ukraine is centralized 22.1% of rural settlements and 86.7% of urban-type settle-
systems, which utilize both surface water bodies and under-  ments in the country. Decentralized water supply remains the

ground (interstratal) waters from deep aquifers. most problematic in Ukraine, particularly due to anthropo-
] ) genic pollution, including organo-mineral and phosphate-po-
©0.S. Bilous, N. D. Kozak, V. V. Babienko et al., 2025 tassium fertilizers, as well as chemical plant protection prod-

ucts. This issue is exacerbated by the fact that sources for

. decentralized water supply often lack reliable protection [1].
CraTTs MOMMPIOETHCS HA YMOBAX JIIEH311
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Drinking water can be contaminated by pesticides, as
these chemicals can enter surface or groundwater, which
are commonly regarded as the main sources of drinking
water. The presence of pesticides in drinking water can pose
potential health risks to humans, depending on the amount
and toxicity of the pesticides, as well as the frequency and
duration of human exposure to the contaminated water [2].

Specialists from the U.S. Environmental Protection
Agency (EPA) recommend assessing the risk of pesticide
exposure to both human health and environmental health
[3]. They advise mathematical models for predicting pesti-
cide concentrations in food products, water, residential, and
occupational environments [4]. Despite society's aspiration
for zero risk, achieving this is impossible in the real world.
Recognizing the risks associated with pesticide use leads
to justified decision-making regarding acceptable levels of
risk for society [5].

One third of the world's population relies on ground-
water for drinking purposes. Groundwater contamination
is a global issue with serious implications for human health
and the environment. This necessitates deep understanding,
as access to safe drinking water is a fundamental human
right. However, contaminants such as hydrocarbons, toxic
metals, pesticides, microplastics, and nanoparticles repre-
sent risks to human health and sustainable socio-economic
development. Controlling and managing groundwater pol-
lution and its associated health risks require the develop-
ment of vulnerability, hazard, and risk maps [6].

Since the pesticides under study have not previously
been used on berry and melon crops and are currently in the
pre-registration testing phase for these crops, it is crucial to
assess the potential health risks to the population from the
contamination of surface and groundwater.

Objective. To assess the risk to the population from a
water safety perspective after the contamination of ground-
water and surface water by pesticides, specifically fungi-
cides, herbicides, and insecticides, used for the protection
of berry and melon crops.

Materials and Methods. Methods of natural hygiene
experiments were used, involving chemical-analytical
techniques such as high-performance liquid chromatogra-
phy (HPLC) and gas-liquid chromatography (GLC). The
obtained data were analysed using the custom software
MedStat v. 5.2 [7].

The authors studied the behavior of active ingredients
(Als) of pesticides used for the protection of berry and melon
crops in the agro-industrial sector (AIS) and private personal
farms (PPFs). The pesticides studied included Kitch, Trinol,
Amistar Gold, Switch, Signum, Topaz, Apron, Maxim, Uni-
form, Sercadis Plus, Ridomil Gold, Stomp Aqua, Dual Gold,
Herbolex, Protect, Vertimec, and others.

The potential migration of pesticides into groundwater
was predicted using the SCI-GROW indicator (Screening
Concentration in Groundwater) [8]. Substances were clas-
sified due to their stability and migration capacity in the
soil, according to the State Sanitary Rules and Standards
8.8.1.002-98 [9].

The potential migration of pesticides into groundwater
was also assessed using the GUS index (Groundwater Ubig-
uity Score), calculated according to the authors according
to the formula [10, 11]: GUS =logDT,, x[4-logK,. |, where

76

DT, is stability in soil, day; K __is the organic carbon sorp-
tion coefficient (organic carbon), ml/g organic carbon.

In the next stage, we calculated the following indica-
tors: the maximum possible daily intake of pesticide from
water (MPDIPW), the acceptable daily intake of pesticide
from water (ADIW), and the health risk from the leach-
ing of the active ingredients into water (R). These calcu-
lations were performed according to the defined meth-
ods [12]: MPDIPW = SCI-GROW x N X V V (ug/day);
PDIP = ADD x M x 1000 (pg/day); ADIW = PDIP x
0.2 (ng/day), P = MPDIPW/ADIW (< 1 risk is permissible,
> 1 risk is not permissible), where N is the maximum rate
of pesticide consumption, taking into account the frequency
of treatments, kg (1)/ha; V — daily rate of water consump-
tion by a person, 1 (3 1 — in a temperate climate, 5— 10 1 —in
a hot climate); ADD — acceptable daily dose, mg/kg; M is
the average weight of a person (60 kg); PDIP — permissible
daily intake of pesticide. The results of these studies are
detailed in [13].

To assess the risk to the population from consuming
contaminated groundwater and surface water, we used the
following method [14]. We calculated the potential ground-
water and surface water contamination index (LEACHmod).

The LEACHmod indicator assesses the solubility of
the substance in water (Sw, mg/L), the field half-life of the
compound in soil (T, field, days), and K (mL/g) and cal-
culated by the formula: LeacH,,, :wasﬂ, where Sw — solu-
bility in water, mg/ L; DT, field —"period of half-life of
substances in the base in natural conditions, day; K - coef-
ficient of sorption by organic carbon, ml/g of water. The T,
was agreed as that from literature sources [15], and we also
considered the ADD (Acceptable Daily Dose) (mg/kg).
These indicators (LEACHmod, T, in water, ADD) were
converted into scores according to the methodology, and
an integrated hazard index for the pesticides in the water
(IPW) according to the formula: IHCI = LEACHmod +
T,, + ADD (points) was calculated. After summing all the
scores, we determined the hazard class [16].

Results. A comprehensive hygienic assessment was
conducted on the persistence of pesticides in soil, specifi-
cally those used for the berry and melon crops in both the
agro-industrial and private sectors. The authors predicted
the potential risk of groundwater contamination by these
pesticides. Field studies to detect the presence of the inves-
tigated pesticides were held across different soil-climatic
zones in Ukraine in the period from 2021 to 2023. In the
agro-industrial sector (Kyiv, Odesa and Cherkasy regions),
boom spraying and drip irrigation methods (Kyiv region)
were utilized, while in private farms (Kyiv, Vinnytsia
and Poltava regions), backpack spraying was employed.
In order to assess the risk to the population when drin-
king water from underground and surface sources, under
the conditions of the use of pesticides to protect berry and
melon crops, 486 soil samples were studied.

Based on the results of the conducted field studies, we
reproduced a mathematical model of the behavior of pesti-
cides in soil, and calculated indices of their persistence and
human health hazards (Table 1). The analysis revealed that
among the fungicide formulations used in the agro-industrial
sector, difenoconazole was identified as the most hazardous
(class 1A — extremely hazardous®, class 2 — hazardous**).
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The hazard classification depends on whether the Tso param-
eter is derived from the water-sediment phase or the water
phase alone. Pyraclostrobin was found to be the least hazard-
ous, classified as class 3* (4**) in terms of hazard.

Among the herbicides, pendimethalin was classified
under the 3* (4**) hazard class, while glyphosate was clas-
sified as 1B* (2**). For insecticides in the industrial sector,
the moderately hazardous active ingredients included spi-
rodiclofen and abamectin (classified as 1B* (3*%*)), azox-
ystrobin (classified as 2* (3**)), and metalaxyl-M (classi-
fied as 1B* (2*%)).

Active ingredients recommended for use in the private
farms were predominantly classified under the 1B* hazard
class (2-3**, as detailed in Table 1).

Discussion. Based on the criterion of soil persistence
(Tso0) under the EU soil and climate conditions, fenhexamid,
copper, glyphosate, spirodiclofen, and abamectin are classi-
fied as low-persistence substances (hazard class IV). Met-
alaxyl-M, fludioxonil, and S-metolachlor are classified as
moderately persistent (hazard class III). Cyprodinil and pyr-
aclostrobin are considered persistent (hazard class II). Azox-
ystrobin, fluxapyroxad, boscalid, difenoconazole, pendime-
thalin, and penconazole are classified as extremely persistent
(hazard class I). These classifications indicate, in most cases,
a similarity in hazard levels based on soil persistence.

The result analysis (Tables 2) indicated that, accord-
ing to the GUS index, most of the studied pesticides are

OUTAHHA TITCIEHN TA EKOJIOI'II

unlikely to leach from the soil or have a low likelihood of
leaching when used for berry and melon crops in both the
agro-industrial sector and private farms. The exception is
metalaxyl-M, which is likely to leach from the soil.

A comparative analysis of the values with similar indi-
ces obtained under same conditions in EU countries showed
that, in most cases, the SCI-GROW index is significantly
lower in EU countries than in Ukraine.

The comprehensive health risk assessment of the studied
pesticides used for the berry and melon crops showed the
water consumption health risk (P) to be within acceptable
standards. Similar results were obtained applying other pes-
ticides in the Ukrainian conditions. Thus, the risk to humans
using pesticides with basic substance amicarbazone ranges
between 7.4x10%-1.2x103 (acceptable risk), with bicyc-
lopyrone — 8.3x10°-3.2x10" (acceptable risk), with pydiflu-
metofen — 3.4x10°-9.8x10* (acceptable risk) [16, 17].

The studies of the integral pesticide hazard indicator
have shown that when active ingredients, used in indus-
try, migrate into water, the following: fludioxonil, pyra-
clostrobin, and pendimethalin are of low hazard (class 4);
fenhexamid, boscalid, fluxapyroxad, azoxystrobin, spirod-
iclofen, and abamectin are moderately hazardous (class 3);
and cyprodinil, difenoconazole, metalaxyl-M, and glypho-
sate are hazardous (class 2). In the private farming: pen-
conazole and abamectin refer to class 3 (moderately
hazardous), and difenoconazole, azoxystrobin, and metala-
xyl-M — class 2 (hazardous).

Table 1
Assessment of the Hazard of Pesticides Used for Berry and Melon Crops in Groundwater
and Surface Water According to [16]
» % O = S % *
2z . |2 .| § |gl8Eg gl gl g2 E |
iz 03| < § |sEEfs|Gf|s| 2| | E|E |28
H '_% - & =g 2 2\
Agro-industrial sector
Cyprodinil 13 294 | 2277 0.17 3 142 4 12.5 3 0.03 1 8 7 2 2
Fludioxonil 1.8 17.74 | 145600 | 0.0002 1 575 4 2.0 1 0.015 2 7 4 2 4
Fenhexamid 24 7.62 475 0.39 3 10.9 3 4.92 1 0.18 1 7 5 2 3
Cyprodinil 13 [21.19] 2277 0.12 3] 142 4 12.5 3 0.03 1 8 7 2 2
Fludioxonil 1.8 10.8 | 145600 | 0.0001 1 575 4 2.0 1 0.015 2 7 4 2 4
Boscalid 4.6 38.1 772 0.23 3 545 4 5.0 2 0.04 1 8 6 2 3
Pyraclostrobin 1.9 33.26 | 9304 0.007 1 28 3 2.0 1 0.03 1 5 3 3 4
Fluxapyroxad 344 |53.92| 728 0.25 3 847 4 4.4 1 0.02 2 9 6 1B 3
Difenoconazole 15 30.08 | 3760 0.12 3 1053 4 3.0 1 0.002 4 11 8 1A 2
Metalaxyl-M 26000 | 35.18 | 789 115929 | 4 32.1 4 24.8 3 0.03 1 9 8 1B 2
Azoxystrobin 6.7 32.85| 589 0.37 3 205 4 6.1 2 0.03 1 8 6 2 3
Metalaxyl-M 26000 | 31.14 | 789 |10261.60 | 4 32.1 4 24.8 3 0.03 1 9 8 1B 2
Pendimethalin 0.33 | 37.12 | 17491 | 0.0007 1 16 3 4.0 1 0.008 2 6 4 3 4
Glyphosate 100000 | 7.96 | 1424 558.99 4 20.8 3 9.9 2 0.01 2 9 8 1B 2
Spirodiclofen 0.05 7.87 | 31037 | 0.000013 | 1 32 1 0.7 1 0.001 4 6 6 3 3
Abamectin 0.02 9.59 | 6631 |0.000029 | 1 89 4 2.4 1 ]0.0002 4 9 6 1B 3
Private farming

Difenoconazole 15 24.77 | 3760 0.099 2 1053 4 3.0 1 0.002 4 10 7 1B 2
Azoxystrobin 6.7 32.85| 589 0.37 3 205 4 6.1 2 0.03 3 10 8 1B 2
Penconazole 73 30.94 | 2205 1.02 4 853 4 2.0 1 0.007 2 10 7 1B 3
Metalaxyl-M 26000 | 31.14 | 78.9 |10261.60 | 4 32.1 4 24.8 3 0.03 1 9 8 1B 2
S-metolachlor 480 12.7 | 200.2 30.45 4 433 4 9.0 2 0.01 2 10 8 1B 2
Abamectin 0.02 5.89 | 6631 |0.000018 | 1 89 4 2.4 1 ]0.0002 4 9 6 1B 3

Notes: 1. Sw — water solubility under 20°C (mg/l™); 2. IHCI* — IHCI points (regarding water-sediment DTso (days);
> IHCI** — IHCI points (regarding only water phase Tso (days);, 3. HC* — Hazard Class* (regarding water-sediment Tso (days);

HC**— Hazard Class **regarding only water phase Tso (days).
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Table 2

The results of the comparison of the resistance of the studied pesticides in the soil and the probability
of their leaching into the groundwater when they are used to protect berry and melon crops

Acting Substance | T | T2 | Reliability of Differences (t) | Hazard Class */? | GUS! | GUS?
Agroindustrial sector
Fludioxonil 14.27+1.56 17.0+4.36"S -0.58* ITI/111 -1.33+0.06 -1.35
Cyprodinil 25.29+20.02 51.33+25.31"8 -1.02* /11 0.89+0.02 1.06
Fenhexamid 7.62+0.26 2.8942.62V%-5 1.79* IV/IV 1.1740.02 -0.42
Boscalid 38.10+0.32 254.00+33.495F -6.44%* /1 1.76+0.004 2.68
Pyraclostrobin 33.26+0.99 44.30+26.8991 -0.41%* /11 0.05+0.0004 0.05
Fluxapyroxad 53.92+0.63 196.8495.8911F -1.49* /1 1.97+0.005 2.57
Difenoconazole 30.08+5.32 125.60+72.725 % -1.31% /1 0.62+0.03 0.83
Metalaxyl-M 3.33+1.36 18.10+6.558 ¢ 2.13% v/ 3.19+0.03 2.42
Copper Oxychloride 10.64+0.05 3.40+3.30" 2.19* V1V 1.03+0.002 -1.00
Azoxystrobin 37.17+£1.29 154.5470.79VKNy -1.66* /1 1.93+0.01 3.10
Pendimethalin 37.12+1.62 109.13+£42.71N8 -1.68%* /1 -0.38+0.005 -0.28
Glyphosate 7.96+0.05 7.08+3.65%5 0.24* V1V 0.76+0.002 0.21
Spirodiclofen 7.87+0.69 7.0343.44ANd 0.24* V1V -0.44+0.02 -0.42
Abamectin 9.59+0.01 1.2740.274M 31.2%* IV/IV 0.18+0.001 0.015
Private Farming

Difenoconazole 24.77+1.65 125.60+£72.725 V% -1.39* T1-1T1/1 0.59+0.01 0.83
Azoxystrobin 32.85+1.75 154.5+70.79VK N -1.72% /1 1.86+0.03 3.10
Penconazole 30.94+2.58 90.57+13.86"° -4.22% 11 0.96+0.03 0.49
Metalaxyl-M 31.14+0.76 18.10+6.558 ¢ 1.98%* IV/II 3.14+0.02 242
Copper Oxychloride 12.94+1.17 3.40+3.309F 2.42% IV/IV 1.10+0.07 -1.00
S-metolachlor 12.70+0.19 27.47+£152F¢ 0.97* ITI/111 1.87+0.01 2.32
Abamectin 5.89+0.03 1.2740.274M 17.24%* V1V 0.14+0.001 0.015

Notes: 1. * — difference is not reliable by Student criterion (1), p>0.03; 2. ** — difference is reliable by Student criterion, p<0,05.
3. T, — period of half-destruction of pesticides in soil by authors’data (soil and climate of Ukraine). 4. T, ?~period of half-destruc-
tion of pesticides in soil by the EU authors [17—]: F~France, $ — Spain, 8— Belgium, Y% — UK, ¢ - Slovakia, ¢ — Germany, " — Hungary,
°r — Greece, ™ — Norway, N — Netherlands, 4 — Austria, ¥ — Malta, * — Latvia, ® — Poland

The comparative analysis of the results regarding the
risk assessment for the population [18, 19] consuming
water showed that the use of fungicides of the strobilurin,
anilide, phenylpyrrole, and triazole classes presents a
similar risk to that found in analogous studies with other
preparative forms. Triazole fungicides (difenoconazole),
amide herbicides, and the analyzed insecticides of the aver-
mectin and tetronic acid derivative classes are less hazard-
ous compared to pyrimidine compounds.

Risk assessment for the population in other countries
showed that residual amounts of persistent pesticides are
detected in water. However, the potential risk to public health
did not exceed one, indicating a minimal health risk [20].

Conclusions

1. The comprehensive assessment of the health
risks posed by the pesticides recommended for berry

and melon crops determined that the risk of their neg-
ative human health effect through water consumption is
acceptable.

2. The hazard classes of pesticides have been established,
based on the integral groundwater hazard contamination
index (IHCI), when these pesticides are used in agricultural
production. Fludioxonil, pyraclostrobin, and pendimethalin
are classified as slightly hazardous (Class IV). Fenhexamid,
boscalid, fluxapyroxad, azoxystrobin, spirodiclofen, nd
abamectin are moderately hazardous (Class III). Cyprod-
inil, difenoconazole, metalaxyl-M, and glyphosate are haz-
ardous (Class II). In household plots (HHP): penconazole
and abamectin are Class III (moderately hazardous), while
difenoconazole, azoxystrobin, and metalaxyl-M are Class II
(hazardous).
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The aim of the study is to analyze the effect of high doses of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)
acetate (ASP) on brain tissue.

Material and methods. The effect of ASP high doses (1000 mg/kg and 5000 mg/kg) was studied on white outbred rats. The substance
was administered intragastrically dissolved in purified water using a special metal probe. The brain tissue was fixed in a 10% formaldehyde
solution for subsequent histological examination, dehydrated in alcohols of increasing concentrations, and embedded in paraffin.

Results. Analyzing the effect of different doses of ASP on brain tissue, it can be concluded that at 1000 mg/kg, vacuolar cytoplasmic
degeneration is detected in many neurons and cells without nuclei are observed. This is indicated by histological evidence of selective neuronal
death. At the same time, the capillary system is preserved. Partial chromatolysis of Purkinje cells is observed in the cerebellum, the layering
is preserved. Against the background of moderate interstitial edema of the brain selective neuronal death with the formation of collapsed
(eosinophilic) neurons is observed at 5000 mg/kg.

A dose 10 times higher than effective dose (1000 mg/kg) leads to changes in the histological structure of organ tissues. The maximum
argued dose of the fourth toxicity class of 5000 mg/kg also causes more serious changes in the structure of organ tissues.

Keywords: 1,2,4-triazole, brain tissue, toxic effect.
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AHAJII3 BIIJIMBY BUCOKHX 103 2-((4-AMIHO-5-(TIO®EH-2-1JIMETWU.J)-4H-1,2,4-TPUA30JI-3-1J1)TIO)
ALETATY HA TKAHUHY MO3KY

3anopizvkuii deporcagruil meouko-papmayesmuunuil yHisepcumem, 3anopisicoica, Ykpaina

Crartst IpUCBsSYeHa JIOCITIKSHHIO TKaHMH MO3KY y pasi BBeaeHHs BUcokuX 7103 (1000 mr/kr i 5000 mr/kr) 2-((4-amino-5-(Tiopen-2-
inmetnn)-4H-1,2,4-tprason-3-in)Tio)arerary nepopaibHO 3a TormoMororo 3oHay. Jloza B 10 pasis Oinbiia 3a edekruBHy 103y (100 mr/kr —
mrypu) — 1000 MI/Kr yxe IPU3BOAUTH 10 3MiH TiCTOJIOTIYHOI CTPYKTYpU TKaHWH OpraHiB. MakcumalibHa apryMEHTOBaHA /1032 YE€TBEPTOTO
Kiacy Tokcnarocti 5000 MI/KT TaKoXK BUKJIMKAE CEPUO3HIL 3MIHH Y CTPYKTYpi TKAHHH OpraHiB.

TakuM YMHOM, HAIlIe JOCIPKCHHSI 1al0 J0Ka3K 3MIHEHOT TiCTOJIONYHOT apXiTeKTYpH TKAaHHHH MO3KY.

Kurouosi cioBa: 1,2,4-Tpuason, MO3KoBa TKaHWHA, TOKCHYHA JTisL.

Introduction. The study of the toxic effect of com-
pounds on the tissues of internal organs is one of the main
tasks in determining the toxicity of already known or newly
synthesized compounds. It enables scientists to identify
the target organs that have the greatest impact of the com-
pounds being studied. One of the large lists of organs for
research is the brain. Analyzing brain tissue after taking
high doses of drugs can show and detect structural changes
in the organ and subsequently prevent them.

© A. A. Safonov, A. S. Gotsulya, R. O. Shcherbyna et al., 2025

CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3I1T

In recent years, 1,2,4-triazole compounds have gained
wide and promising development [1—4]. Scientists have
already found substances with antimicrobial, antifungal,
hepatoprotective, antiradical, antipyretic activities [5—8].
Sodium  2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazol-3-yl)thio)acetate (ASP) is a new generation com-
pound that can be used as an actoprotective tool [9], and
synthesized by Ukrainian scientists.

Thus, the aim of the study is to analyze the effect
of toxic doses of sodium 2-((4-amino-5-(thiophen-2-yl-
methyl)-4H-1,2,4-triazol-3-yl)thio)acetate (ASP) on brain
tissue. Brain tissue was selected as one of the objects in a
comprehensive study of the toxic effects of the ASP sub-
stance. There is a large number of publications aimed at
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studying the effects of substances specifically on the brain
[10; 11]. In the overall comprehensive study of high doses
of the ASP substance, tissues of the heart, pulmonary sys-
tem, spleen, gastrointestinal tract, liver, thymus, kidneys,
and adrenal glands were also analyzed. Part of the research
has already been published [12—14] due to the wide range
of research.

Material and methods. Sodium 2-((4-amino-5-(thi-
ophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate  [9]
was used as the research object at doses of 1000 mg/kg (the
dose that caused a change in clinical indicators, namely
respiratory rate, and 10 times greater than the dose used
to study pharmacological activity) and 5000 mg/kg (maxi-
mum dose of the fourth class of toxicity). These doses do
not cause the death of animals — they were chosen accord-
ing to the recommendations for preclinical studies of the
toxicity of medicinal products [15]. The substance was
administered intragastrically dissolved in purified water
using a special metal probe.

Analysis of the effect of ASP toxic doses was studied on
white outbred rats aged 12 months. Care, maintenance and
feeding of animals was carried out in standard conditions
of a stable microclimate of the vivarium at the ZSMPhU
(Ukraine) under conditions of 12-hour daylight. Feeding of
laboratory animals was carried out on the basis of stand-
ardized balanced feed with free access to food and water,
in conditions excluding the influence of stress factors. Rats
were kept in standard conventional polycarbonate cages of
size 610x435x215 mm, by 4 animals in each one. Every
group included 4 animals to study 1 dose of the compound.
A total of 9 animals were used. Male rats were used that
were available and suitable for the experiment in terms of
age and weight. [16]. All stages of the research were carried
out in compliance with the Directive of the European Par-
liament and of the Council 2010/63/EU of 22 September
2010 “On the protection of animals used for scientific pur-
poses” and based on the OECD guidelines (Approval of the
ethics committee of ZSMPhU No. 5 of 05.09.2023) [17].

The brain tissue was fixed in a 10% formaldehyde solu-
tion for subsequent histological examination, dehydrated
in alcohols of increasing concentrations, and embedded in
paraffin colored by hematoxylin and eosin.

The analysis of micropreparations was conducted using
a Granum light microscope, and microscopic images were
captured with a Granum DSM 310 digital video camera.

Result and Discussion. The study began with a visual
inspection and weighing of the analyzed organ of both con-
trol animals and experimental animals. The weight of the
organ in the experimental group ranged from 1.28 to 1.46 g
(Table 1).

Table 1
Weight measurements of rats
Rat brain weight Rat brain weight
(dose 1000 mg/kg) (dose 5000 mg/kg)
1.36+0.045 1.375+0.05

Macroscopically, the hemispheres are light gray, swol-
len, furrows and gyrations are not clearly visualized, the
soft meninges are gray-white, with clearly contoured full-
blooded vessels. Gray and white matters are clearly differen-

SAPMAKOJIOI'IA I $APMAIIIA

tiated in the section. In the white matter of the hemispheres
and in the projection of the lateral ventricles, there are small
hemorrhages throughout its area (Fig. 1) and full blood ves-
sels, the brain tissue is soft, sticking to the knife blade.

The brain of the control group of animals weighed
1.30 g. Macroscopically, the hemispheres were light gray
in color, of dense elastic consistency, with clear visuali-
zation of furrows and gyrus, the soft meninges was gray-
white, 0.1 mm thick, without the presence of blood vessels.
The gray and white matter of homogeneous structure was
clearly visualized in the section (Fig. 1).

A B

Fig. 1. The right cerebral hemisphere with hemorrhage
loci in the lateral ventricle projection (A). Brain
in sagittal section in the projection of the lateral
ventricles (B)

Analysis of the cerebellum and brainstem in the exper-
imental animals and the control group revealed no macro-
scopic changes.

Histological analysis of the brain tissue of experimen-
tal animals (dose 1000 mg/kg) revealed the following
changes: single neurons with basophilic cytoplasm and
chromatolysis of nuclei, the branched system of append-
ages is preserved. Many neurons showed vacuolar cyto-
plasmic degeneration, separate groups of cells without
nuclei (“shadow neurons”) pyknotically altered, basophilic
(histological signs of selective neuronal death). Microglia
has perineuronal and perivascular satellite formation. The
capillary system is preserved, erythrocytes are detected in
the capillary lumen (Fig. 2). Scientists [18] also studied the
effect of high doses of organic compounds on brain tissue
and noted the presence of similar pathologies.

D

Fig. 2. Chromatolysis of neurons with the formation
of “shadow cells” (the upper part of the photo)
(dose 1000 mg/kg). x400

Microscopic analysis of experimental animals (dose
5000 mg/kg) revealed single neurons with eosinophilic
cytoplasm and chromatolysis of nuclei. The branched sys-
tem of appendages was partially preserved. In many neu-
rons, vacuolar cytoplasmic dystrophy (more than 50%),
separate groups of cells without nuclei, pyknotic, baso-
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philic (histological signs of selective neuronal death) are
detected. Loci of gliofibrosis, perineuronal and perivascu-
lar satelliteosis are determined in microglia. The capillary
system is preserved. Red blood cells are detected in the
capillary lumen (Fig. 3).

O
O

Fig. 3. Selective neuronal death with the formation
of collapsed (eosinophilic) neurons, against the
background of moderate interstitial brain edema
(dose 5000 mg/kg). x400

Among the control group, the histoarchitectonics of
the cortex has a typical structure. The histological layer-
ing of cortical structures is clearly defined. Neurons with
a branched system of processes and nuclei (in single cells)
vacuolar dystrophy is determined. Microglia is sufficient
in its cellular structure, diffuse minimal lymphocytic infil-
tration of the tissue is determined. The capillary network is
unchanged, erythrocytes are detected in the lumen (Fig. 4).

Fig. 4. Typical structure of rat brain microglia
(control group). x200

Analysisofthecerebellumamongrats(dose 1000mg/kg):
the histological structure and layering of the cerebellum is
preserved, the granular layer is clearly defined, pear-shaped
neurons (Purkinje cells) are typical histological structure

(Fig. 5).

A

\

Fig. 5. Partial chromatolysis of Purkinje cells, layers
preserved (dose 1000 mg/kg). x400

~

Analysisofthecerebellumamongrats(dose 5000mg/kg):
the capillary system is preserved, and red blood cells are
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detected in the capillary lumen. The histological structure
and layering of the cerebellum are preserved, the granule
layer is clearly defined, and Purkinje cells are of typical
histological structure (Fig. 6). These changes can also be
observed in brain lesions [19].

Fig. 6. Purkinje cell precipitation and chromatolysis
(5000 mg/kg dose). x400

Microscopic analysis of the control group revealed that
the histoarchitecture of the cerebellum has a typical struc-
ture, with a clear differentiation into gray and white matter
(with a ratio 1:3). Neurons with a branched system of pro-
cesses had typical structure (Fig. 7). The brainstem has a
typical histological structure with sufficient distribution of
microglial elements and visualization of conducting path-
ways with an ordered structure.

Fig. 7. Typical stratification of the rat cerebellum
(control group). x400

Based on the obtained data of the histological examina-
tion and comparing with the studies of other scientists [20],
it should be noted that the substance under study at a dose of
1000 mg/kg has a toxic effect on brain cells, but this effect
is not as significant as at a higher dose of 5000 mg/kg. How-
ever, these doses do not lead to the death of animals.

Conclusions. Analyzing the effect of different doses of ASP
on brain tissue, it can be concluded that at 1000 mg/kg, vacu-
olar cytoplasmic degeneration is detected in many neurons and
cells without nuclei are observed. This is indicated by histolog-
ical evidence of selective neuronal death. At the same time, the
capillary system is preserved. Partial chromatolysis of Purkinje
cells is observed in the cerebellum, the layering is preserved.

Against the background of moderate interstitial edema
of the brain selective neuronal death with the formation of
collapsed (eosinophilic) neurons is observed at 5000 mg/kg.
There is a partial loss and chromatolysis of Purkinje cells in
the cerebellum tissue.

The authors sum up that that high doses of an ASP drug
have a negative effect on brain tissues and cause changes in
cells. Also, based on previously conducted studies of the effect
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of high doses of ASP on tissues of the heart, pulmonary sys-
tem, spleen, gastrointestinal tract, liver, thymus, kidneys, and
adrenal glands, as well as biochemical studies of blood serum
[21], it can be concluded that high doses of ASP 1000 mg/kg
and 5000 mg/kg are toxic for rats. The dose used to study the
pharmacological activity (actoprotective and stress-protective
activity) is 100 mg/kg. A dose 10 times higher — 1000 mg/kg
already leads to changes in the histological structure of organ
tissues. The maximum argued dose of the fourth toxicity class

SAPMAKOJIOI'IA I $APMAIIIA

of 5000 mg/kg also causes more serious changes in the struc-
ture of organ tissues. It should be noted that these high doses
do not lead to the death of animals.

As a result, the present study provided evidence of
altered histological architecture of the brain tissue. In this
regard, it is not necessary to exaggerate the effective dose
of the ASP substance.

Conflict of interest: The authors declare that there is no
real, potential, or perceived conflict of interest for this article.
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MOXITHI 2-, 3-, 4-MMIPUJUHOINTOBUX KUCJIOT SIK MOTEHIIMAHI
KOMIIOHEHTH ®TOPBMICHUX AHTUKAPIECHUX ATEHTIB

Opnecbkuii HalllOHATILHUE MeIMUHUi yHiBepceuTeT, Oneca, Ykpaina

VIK 615.1: 547.82

L. B. JlutBuHuyk, O. B. Hikitin, I'. B. Ilonepeynuii, B. O. I'easM60/161T

OOXIAHI 2-, 3-, 4-MIPHUAUHOLTOBHAX KHCJOT K TOTEHIIMHI KOMIOHEHTH ®TOPBMICHHX
AHTHUKAPIECHUX AT'EHTIB

O0ecvkuii HayioHanvbHuil Meouynuil ynigepcumem, OQodeca, Yxkpaina

Merta poborn — BipTyaibHuii aHani3 GiooriyHoi akTHBHOCTI Ta JinoginbsHocTi 14 noxiguux 2-, 3-, 4-nipuaunonroux kucnot (ITOK),
0 MalOTh y CBOEMY cKiazi (apmakopop mpormsananbHoi akTuBHOCTI ([I13A) 1 ABIAIOTH iHTEpec SIK KOMIOHEHTH HOBHX aHTHKApieCHUX
aredTiB. OLiHIOBaHHS MOTEHI[IHHOT 6100TIYHOI aKTHBHOCTI OyII0 MPOBECHO 3 BUKOpHCTaHHIM mporpamu SwissTargetPrediction, mimodins-
Hocri — nporpamu HyperChem.

BcranoBneHo, mo s 6 TOXITHUX CIIOCTEPIraeThesi O4iKyBaHa ImiiBHIIeHa iiMoBipHicTh [I3A (Pa > 0,5), npudomy 3HadeHHs Pa 3ara-
JIOM TMepeBUITYIOTh BennunHN HasBHOCTI [13A s Hesamimenux [TOK. [{ist 7 moXigHUX BUSBICHO ITiABUIICHY HMOBIPHICTh aHTHBIpPYCHOT
aKTHBHOCTI, 2 TOXITHUX JI€MOHCTPYIOTH ITiIBUIIICHY HMOBIPHICTH 3HEOOIIOBAIBHOT aKTHBHOCTI. JIJI BCIX BUBYCHHX CIIOJYK PE3YJIbTaTh PO3-
PaxyHKiB CBi4aTh PO MPAKTUYHY BiJCYTHICTH HMOBIPHOCTI TOKCHYHUX eeKTiB. [lepCrieKTHBHUMH 1711 CTBOPSHHS HOBHX aHTHKapi€CHUX
npernapariB HacamIepes ciij BBaxatn metuinoxiani [TOK.

KtrouoBi ciioBa: anTHKapiecHi areHTH, MOXiAHI MiPHANHY, 0i0JI0TYHA AKTHBHICTb, TIHOMIIBHICT.

UDC 615.1: 547.82

I. V. Lytvynchuk, O. V. Nikitin, H. V. Poperechnyi, V. O. Gelmboldt

DERIVATIVES OF 2-, 3-, 4-PYRIDINACETIC ACIDS AS POTENTIAL COMPONENTS OF FLUORINE-
CONTAINING ANTICARIES AGENTS

Odesa National Medical University, Odesa, Ukraine

Aim of the study. The present work performs a virtual screening of the biological activity and lipophilicity of several 2-, 3-, 4-pyridinacetic
acids (PAA) derivatives. The selected compounds contain a pharmacophore of anti-inflammatory activity are commercially available and are of
interest for the synthesis of potential anti-caries agents. The objects of the study are 14 PAA derivatives substituted with CH,, COOH, OCH,, F,
Cl, Br, all of them included in the PubChem data base. Two typical anti-inflammatory drugs were chosen for comparison: diclofenac, a derivative
of phenylacetic acid, and ibuprofen, a derivative of a phenylpropionic acid. The spectra of the potential biological activity of PAA derivatives were
evaluated using the SwissTargetPrediction program. The LogP lipophilicity values of pyridines were calculated using the HyperChem program.

The results of the calculations indicate a high probability of anti-inflammatory activity (Pa > 0,5) for 6 pyridines. The estimated Pa values
exceed the corresponding values ones for unsubstituted PAA. Moreover, the presence of carboxyl and methoxy groups, fluorine, chlorine,
and bromine atoms in the composition of PAA leads to a decrease in the Pa values of the anti-inflammatory activity (Pa < 0,5), while the
opposite is observed for the presence of a methyl group. The calculation data indicate an increased probability of analgesic and antiviral
activity (against picornavirus, thinovirus) for 2 and 7 of the studied pyridine derivatives, respectively. The estimated indicators of drug side
effects — hepatotoxicity, nephrotoxicity, neurotoxicity, and hematotoxicity — show no increased likelihood for almost all of the studied pyridine
derivatives, which is important in the context of their further possible use in the creation of new anticaries agents. 6-Methyl-2-pyridinoacetic
acid, 2-methyl-4-pyridinoacetic acid, and 3-chloro-4-pyridinoacetic acid should be considered promising for the creation of new anti-caries
agents based on pharmacological effects and physicochemical characteristics.

Keywords: anticaries agents, pyridine derivatives, biological activity, lipophilicity.

Beryn. Sk Biomo, Kapiec € OAHUM i3 HalO1IbII NOMIN-
PEHHX XPOHIYHHMX 3aXBOPIOBaHb, a Yy BHIIQJKy JHUTSIYOTO
BIKY IIs1 TAaTOJIOTis Ma€e Xxapakrep manaemii [ 1]. Tomy momryx
edexTHBHUX Ta Oe3meyHnX (papMakoIOTigHUX 3ac00iB
JIKyBaHHS Ta MPO(DITaKTHKH Kapiecy € aKTyaJIbHIM 3aBIaH-
HSIM JUTSI CHCTEM OXOPOHH 37J0POB’S OLIBIIOCTI KpaiH CBIiTY,
y TOMY 4Hcii i YKpaiHu, As SKoi BiA3HAYEHO TEHACHIIIIO
MOTIPIICHHST CTOMATOJIOTTYHOIO CTATyCy HACCJICHHS Jesi-
Kkux obnacreii [2; 3]. Harenep y cromaTosnoriuHiii npakTHiii

© 1. B. JIutBunuyk, O. B. Hixirin, I B. [Tonepeynwii Ta iH., 2025

CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3I1T

BUKOPUCTOBY€ETHCSI INUPOKHUH CIIEKTP aHTHKapieCHUX Mpe-
mapaTiB 3 PI3HUM MEXaHI3MOM JIii, cepe]] SKUX OYCBUIHIMU
JigepaMu BUSIBISIIOTBCS (TOPUAHI Mpemapatd — Heopra-
HiYHI QTOpUAM Ta GTOPUION 3 OPTraHIYHUMH AMOHIEBHUMU
katioHamu [4; 5]. Haramaemo, 1o mmpoke BIPOBaKCHHS
MYHIOHUIAIBHAX NIporpaM (pTOpyBaHHS MUTHOI BOIH, BUKO-
pHUCTaHHS 3yOHHX MACT, 0 MICTATH (GTOP, a TAKOXK 1HIITHX
3ac00iB — HOCITB (hTOPY, Y TOMY 4MCIli PTOPBMICHUX (DYHK-
IOHAIBHUX MaTepiaiiB [6; 7], mpu3Besio 10 3MEHIICHHS
BUIIAJIKIB Kapiecy B 0ararbox KpaiHax CBITY, paJMKaJIbHOTO
MOKPAIICHHS 3/10pOB’sI TIOPOYKHUHHU POTa HACENICHHS, TaK
3BaHOI «(pTOpUIHOI peBomrorii» [8]. OcTaHHIMU poKaMu
SK HOBI IEPCHEKTUBHI (PTOPBMICHI aHTHKapi€CHI areHTH
JIOCHIJDKYIOTBCSL aMoHieBi rekcadropocuiikatu (AIDC),
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30KpeMa Cojii 3 OI0JIOTIYHO aKTHBHUMH KarioHamu [9].
Crneundika Bukopuctanus AI'@C sk aHTHKapieCHHUX
areHTIB TOJIATaE B MOKITUBOCTI MTOCHJICHHS Kapiectpodi-
JIAKTHYHOI aKTUBHOCTI (DTOPBMICHOTO aHIOHY 3a PaxyHOK
(apmakonoriyHux eQeKTiB KaTioHIB, 30KpeMa IpOTH3a-
MAJIBHOTO Ta OakTepUIMIHOTO [9] — BaIIMBHX (akTOpiB
y JiKyBaHHI Kapiecy. Panime [9-11] B ekcriepuMeHTax Ha
MOJIeNli  eKCIIEpUMEHTAJIBHOTO Kapiecy OyJo MpoieMOH-
CTPOBAHO CYyTTEBY KapiecnpopiIakTHIHy e(eKTHBHICTH
Hu3kn AT'OC i3 3amilieHUMH KaTiOHaAMH TPHUINHIO, SKa
B OKPEMHUX BHIIAJKaX KpaTHO HEpeBHUIIY€E BiIIOBIIHI 3HA-
YeHHs UIsl peepeHT-IIpenapary — Harpito gropumy.

MeTto10 podoTH OyB BIpTyalbHUH CKPUHIHT CIIEKTpa
010JIOTIYHOT aKTHBHOCTI Ta JIMO(MUIBHOCTI HU3KH IOXiJ-
HUX 2-, 3-, 4-MpUIAHOITOBUX KHCIIOT, [0 MAalOTh y CBO-
emy ckiani papmakodop mpoTH3anaibHOT akKTHBHOCTI [ 12],
€ KOMEpUIfHO JOCTYIIHHMH HpernaparaMd 1 sBISIOTH
iHTepeC AK BUXITHI CIOTYKH ISl CHHTE3Y BiTNOBITHHUX
AT'®C — moTeHIIHHNX aHTUKAPIECHUX areHTiB.

Marepiaiu Ta MmeToau AocaikenHs. O0’€KTH T0CITi-
JOKCHHSI — KOMEPLIAHO MOCTYIHI MOXiAHI MIPUIAMHY, 10
3HaxozsAThes y 0asi manmx PubChem, MmicTsaTh y cBOEMY
ckiani dapmMakopop MpOTHU3ANaaIbHOI aKTUBHOCTI — 3aJIH-
IIOK OIITOBOT KUCIIOTH (Tabi. 1) 1 He pO3mIsIaiucs paHimie
SIK MOXKITUBI BHXiIHI peareHTH i cunTely AI'®C [13].
Sk mpenapary NOpPIBHSHHS OyJI0 BHOpaHO THIIOBI JIiKap-
CBKi 3aCO0M MPOTH3AMANBHOI il — MOXiAHE (EHUIONTOBOT
KHUCJIOTH, AUKIo(eHaK, i oxXigHe (HeHUIPOmioHOBOI KUC-
moty, iOynpoden [12]. JIuxmopeHak — «30JIOTHH CTaH-
JapT» cepell HeCTePOiTHUX MPOTH3ANalbHUX Iperaparis
(HII3II): ocHOBOIO Ui TAaKOTO CTAaTyCy € YMCIEHHI KITi-
HIYHI JOCHIPKEHHS, pe3ylIbTaTd MeTa-aHaNli3iB Ta peKo-
MeHJalii MDKHapogHUX Tpo(deciiiHNX CHiBTOBApUCTB
[14; 15]. Ioynpoden BKIItOUSHHUH 10 IEpeNiKy HaiBaXKJIHBi-
X Jiikapchkux 3aco6ie BOO3, HauioHanbHoro nepeiky
HEOOXIJHUX JIIKAPCHKHUX 3aC001B 1 TAKOX ITUPOKO BUKOPHC-
TOBYETBCS SIK IPENapaT MOPiBHIHHS 3 OTVIsTy Ha HOTo BCTa-
HOBJIEHY Oe3MeKy Ta eeKTUBHICTS [16].

CrexkTpr  TOTCHHIWHOI ~ OIlONOTIYHOI  aKTHBHOCTI
3aMIMICHAX TOXITHUX MIPUINHY, M0 MICTATh Y CBOEMY
CKJIa[i TOpsA 3 IHIIMMHU 3aMICHUKAMHU 3aIUIIOK OIITO-
BO1 KHCJIOTH, OyJIO OIIHEHO 3 BUKOPHCTAHHSIM MpPOTPaMU
SwissTargetPrediction [17]. 3nauenns minodinsHocTi logP
MPUINHIB PO3PAXOBYBAIN 3 BHKOPHUCTAHHAM MPOTPaMHU
HyperChem [18].

Pe3yabTaTu 1ocaigxeHHs Ta 00roBopeHHs. Y Tadm. 2
HABENICHO JEsKi BiZIOMi 3 JIITEpaTypHUX JDKEPET Ta PO3-
paxoBaHi B Iiii poOOTI (i3UKO-XIMiYHI XapaKTEPUCTUKH
JOCIIJPKYBaHHX CIIONYK, SKI € BOXIJIMBUMH y KOHTEKCTI X
BHKOpHUCTaHHS sk KommnoHeHTiB AI'®C. Crix 3a3HauuTH,
110, TIO-NIEPIIE, 3 TOYKH 30py 3HaueHb pK mipuamHiB yci
i MOXiMHI MOXYTh OyTH BHKOPHCTaHI y CXeMi CHHTE3Y
BimnoBigHNX AI'®C mmsxoM B3aemomnii 3 po3UYMHAMHU
KpeMHEe(pTOPOBOIHEBOI KUCIOTH [9], 32 BUHATKOM, MOX-
JUBO, 2-KapOOKCH-3-TMPHUINHONTOBO{ KHCIOTH (2) 3 MiHi-
MaJIbHAM 3HA4YEHHAM TOKa3HMKa ocHoBHOCTI, pK = 0,98.
ITo-apyre, yci npeacrasieHi y Tabiu. 1 croayku BiAmoBi-
JIAl0Th eMITIPUYHOMY «TpaBuity 1m’siti» JlimiHebkoro [19]
(xinpKicTh oHOPIB H-3B’s13Ky < 5, KUIBKICTH aKIENTOpiB
H-38’s13ky < 10, M < 500, xoedillieHT pO3MOALTYy OKTa-
Hoi-Boza logP < 5), mist nesikux 3 HUX OyJI0 BCTAHOBIIEHO
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BUCOKY T'iIpO(UIbHICTh, TOOTO BOHH MOXYTb PO3IJISIIATUCS
SIK TIOTCHIIHI KaHMJATH Yy JTIKapChKi 3aco0u.

Po3paxyHKOBI TIOKa3HHKH JesKHX (hapMaKoJOrigyHuX
e(eKTiB 3aMilIeHNX MOXIAHUX MiPUANHY 32 pe3yJbTaraMu
KOMIT TOTEPHOTO CKPHHIHTY HaBeleHO y Taoi. 3.

Sk BumIMBae 3 JaHuUX TaOI. 3, s 6 i3 14 BHBUEHHX
3aMIMICHUX MOXITHUX MpUANHY (PIKCYyeThCS OYiKyBaHa i3
3araJlbHUX MipKyBaHb IIiIBUIICHA WMOBIPHICTh HAsSBHOCTI
nporm3ananbHoi akTuBHOCTI (II3A) (Pa > 0,5), mpudomy
snauenns Pa mg noxigaux V, VI, VI, X=XII 3aranom
MEPEBUIIYIOTh (BHHATOK — CIIONyKa V) BIAMOBINHI BeIH-
YMHA HasBHOCTI [I3A uIs HE3aMilllCHUX 130MEpPHHX 2-,
3-, 4-nipuaunonrosux kuciaor (Pa = 0,454, 0,506, 0,537,
BiAnoBinHO) [13]. Pesynbraty KOMII IOTEPHOTO CKPHHIHTY
HMOBIPHOCTI IPOTH3aIAILHOT aKTUBHOCTI TIOX1IHUX MIpH-
JIMHY HaBeJIeHO Ha puc. 1.
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Puc. 1. imoBipHicTh NpoTH3anaIbLHOT AKTHBHOCTI
MOXiTHUX NiPUANHY 32 pe3y1bTaTaMH KOMII’ K0TEPHOI0
cKpHHiHTY: Pa — po3paxyHkoBi oninku iiMoBipHoCTi
HASIBHOCTI BUJY aKTUBHOCTI; Pi — po3paxyHkoBi
OLIiHKH HMOBIPHOCTI BiACYTHOCTI BHY AKTHBHOCTI

Benenns no cknany 2-, 3-, 4-mipUAAHONTOBUAX KHC-
JIOT 1HIIMX 3aMICHHKIB, KPIM 3aJIUIIKY OITOBOi KHUCJIOTH
(xapOOKCHIILHOT TpyIH, aTOMIB (TOPY, XJIOPY, METHILHOT,
METOKCUTPYTH), CYNPOBOKYETbCA  AU(DEPEHIIIOI0UNM
BIUIMBOM Ha 3HaueHHS Pa [13A BiamoBiIHUX MOXITHUAX:

— TOosBa y CKIAAiI 130MepiB MipHIUHOITOBOI KIHC-
JIOTH KapOOKCHIIBHOI IpymH, aToMiB (TOpY, XII0py, Opomy,
METOKCUTPYIIH TPHU3BOAUTH JO 3MCHIICHHS 3Ha4eHb Pa
I13A (Pa<0,5);

— TI0sBa y CKJIaJi i30MepiB MipUIMHOITOBOI KUCIOTH
METHIBHOI TPYNH MPHU3BOAUTE IO 3POCTAaHHS 3HaueHb Pa
I13A (Pa>0,5).

Bunstok — 2-metwi-3-mipuauHonToBa kuciota (1X),
qist sikoi Pa = 0,5 (Pa=0,499).

Cu1iJt TaKOXK 3a3HAYMTH, 10 JUIS JSSIKUX TTOX1THUX MipH-
JTUHOITOBUX KHCJIOT, SIKi 32 OyZJ0BOIO MOJICTIOIOTH HECTEPO-
imai mporu3ananeHi npemaparu (HII3IT) [12], odikyeTbes
TaKOX IMPOSB 3HeOOMOBaIbHOT akTUBHOCTI (3A) [12; 20].
Tak, 3a manumu Tabn. 3, miIBUIICHA WMOBIPHICTD MPOSIBY
3A ouikyeThcst i rasoreHoBMicHuX moximaux 11 V.

Sk BimOMO, TajoreHo3aMimieHi 0eH30bHI (hparMeHTH
MTO3UTHBHO BIUTMBAIOTH HA 3HEOOJIOIOUI BIACTHBOCTI CITO-
JYK Pi3HUX XIMIYHUX KIJIACiB, PO IIO CBIAYUTH HASIBHICTH
Y CTPYKTYpi 0araTb0X BiIOMHX aHAJbI€THYHUX IIPEIIapaTiB
uiei papmakonoriunoi rpynu (puc. 2) [20].
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Tabmuus 1

IToxigHi nipuanAHy, O MiCTATH 32JIMIIOK OITOBOI KUCJIOTH
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XVI

Puc. 2. Jlesiki BitoMi aHaIbIreTHKH, 10 MiCTATH
Y CBOEMY CKJIafi XJI0p- Ta PTOpBMicHI OeH301bHI

86

¢dparmenTu

Mo crocyeTbcss MOXKIMBOI TOKCHYHOI Mii TOXiTHHUX
11-XV, 1o HaBeneHi y TalI1. 4 po3paxyHKOBI MOKa3HUKH LIS
YOTHPHOX BAXKIMBHX MOOIYHHX €(eKTiB JIKiB (TEmaTOTOK-
CHYHICTh, HE(PPOTOKCHUHICTh, HEHPOTOKCHYHICTh, TEMaTo-
TOKCHYHICTB) JTO3BOJISIIOTH CTBEPIUKYBATH TIPO BiJCYyTHICTH
MIJIBUIIEHOT HMOBIPHOCTI MPOSIBY 3a3Ha4€HHUX €EKTIB st
cnonyk 11-XV. Bunstku — noxigui VI, VI, X1, mist stkux
(biKCyeThCsl HE3HAYHE ITiIBUILIECHHS HMOBIPHOCTI MPOSIBY
renarotrokcnynocti (Pa = 0,520, 0,513, 0,510, BiamnoBigHO).

I'padiune 300pa’keHHS] PE3YNBTATIB KOMIT FOTEPHOTO
CKPHHIHTY WMOBIPHOCTI TEMaTOTOKCHYHOCTI IOXiTHHX
MipUINHY HaBEACHO Ha pHC. 3.

TaxuM 9UHOM, pe3yTBTaTH KOMI FOTEPHOTO TECTYBaHHS
JTO3BOJISTFOTH BUAUTUTH 3 POISHYTHX 14 MOXiTHUX MipH-
TIUHY JEK1TbKa CIIONYK, SIKi [iKaBi sIK BUXiTHI peareHTH s
cunresy AI'®C. Hacamnepen nie MeTwimoxifgdi 2-, 3-, 4—
MiPUAMHONTOBUX KHUCIIOT, SIKi 32 CBOIMH ()i3MKO-XIMITHUMH
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Tabmuusg 2
Di3uK0-XiMiuHi XapaKTepUCTHKHU 3aMillleHUX NOXiTHUX NipUANHY
Cnoayka CAS Number BpyTtTo dpopmyaa M. maca LogP* pK_ * Po3umnnnicTs y Boai
1I 490-75-5 C8H7NO4 181,15 0,93 0,98+0,50 -
111 1000524-32-2 C7H6FNO2 155,13 1,37 3,65+0,10 —
v 39891-13-9 C7H6CINO2 171,58 1,72 - Jly»Ke J1erko po3uHHHUH
\ 1000553-75-2 C7H6CINO2 171,58 1,81 — -
VI 1000522-43-9 C7H6CINO2 171,58 1,75 - Jly:xe 1erko po3uMHHHUN
VII 39891-12-8 C7H6BrNO2 216,03 2,09 3,86+0,10 Posunnnmit
VIII 92917-49-2 C8HONO2 151,16 1,41 3,31+0,10 —
IX 179626-66-5 C8HONO2 151,16 1,48 — —
X 1000518-77-3 C8HINO2 151,16 1,76 - —
XI 19733-96-1 C8HINO2 151,16 1,48 3,68+0,10 -
XII 147028-79-3 C8HONO2 151,16 1,48 3,04+0,10 —
XII 351410-38-3 C8HI9NO3 167,16 1,28 3,88+0,10 -
XIV 902130-87-4 C8HINO3 167,16 1,28 4,19+0,10 Jly»e J1erko po3uHHHUH
XV 1214332-39-4 C8HINO3 167,16 0,98 4,57+0.10 —

* Po3paxoeaHi 3HauenHs.
Tabmuus 3

Po3paxyHkoBi NOKa3HHKH JesIKHX (PaPMaKOIOTiYHUX e(eKTiB 3aMillleHUX MOXiTHUX NiPpUANHY

. 3He00/110BaIbBHA IIporuBipycHa aKTHBHiCTh IIporuBipycHa aKTHBHICTh
Crnouayka | Ilporu3ananbHa akTHBHICTH . . . .
AKTHBHICTH (nikopHaBipyc) (puHoBipyc)

Pa Pi Pa Pi Pa Pi Pa Pi
1 0,791 0,007 0,501 0,038 0,427 0,089 0,389 0,104
11 0,424 0,084 - - 0,457 0,072 0,422 0,069
111 0,313 0,150 0,766 0,005 0,379 0,128 0,493 0,027
I\ 0,475 0,065 0,675 0,012 — — 0,540 0,014
\4 0,536 0,047 — — 0,555 0,031 0,415 0,076
VI 0,545 0,044 — - 0,470 0,065 0,563 0,010

VII 0,338 0,130 - - 0,366 0,141 - -
VIII 0,582 0,036 — — 0,612 0,017 0,591 0,007
IX 0,499 0,057 0,215 0,211 0,523 0,041 0,441 0,055
X 0,644 0,024 0,325 0,111 — - 0,456 0,045
XI 0,595 0,033 0,282 0,140 - - 0,488 0,029
XII 0,618 0,028 0,321 0,113 0,633 0,013 0,428 0,064
XIIT 0,420 0,086 — — 0,431 0,087 0,465 0,040
XIV 0,453 0,072 0,227 0,196 0,392 0,116 0,557 0,011
XV 0,450 0,073 0,221 0,204 0,406 0,105 0,548 0,013
XVI 0,901 0,004 0,463 0,048 0,473 0,063 0,477 0,034

Pa — pospaxynrosi oyinku timosipHocmi HasgeHocmi audy akmugnocmi, Pi— po3paxyHkosi oyinKu tMOGIpHOCME 8i0CYMHOCMI 8U0Y
aAKmueHOCmi.

Tabmuusg 4
Po3paxyHKoBi NOKA3HUKH IeIKMX TOKCHYHUX edeKTiB 3aMillleHUX MOXiTHUX NiPHIUHY
Cnomyka TenatoTokcHYHICTD Hedportokcnunicts HeiipoToxcnunicTh I'eMaTOTOKCHYHICTH
Pa Pi Pa Pi Pa Pi Pa Pi
1 0,841 0,016 0,650 0,038 0,600 0,044 0,717 0,039
1T 0,441 0,101 0,452 0,093 0,429 0,082 0,539 0,080
111 0,258 0,215 0,306 0,169 - - 0,271 0,223
v 0,336 0,157 0,335 0,152 0,372 0,108 0,332 0,176
\Y 0,441 0,101 0,371 0,131 0,392 0,098 0,382 0,145
VI 0,520 0,072 0,439 0,099 0,415 0,087 0,483 0,097
VII 0,326 0,164 0,299 0,173 0,225 0,202 - -
VIII 0,513 0,074 0,458 0,091 0,332 0,126 0,528 0,083
IX 0,398 0,122 0,385 0,125 0,398 0,095 0,390 0,141
X 0,474 0,087 0,484 0,083 0,410 0,089 0,506 0,089
XI 0,444 0,100 0,435 0,100 0,364 0,112 0,448 0,110
XII 0,510 0,075 0,409 0,113 0,481 0,070 0,440 0,114
X111 0,256 0,216 - - - - - -
X1V 0,254 0,218 0,234 0,231 — — - -
XV 0,340 0,154 0,285 0,182 0,228 0,199 0,314 0,188
XVI 0,737 0,029 0,745 0,021 0,693 0,030 0,734 0,037

Pa — pospaxynrosi oyinku imosipHocmi HaseHocmi 6udy akmugnocmi, Pi — po3paxyHkosi oyinKu tMOGIDHOCME 8i0CYMHOCMI 6UOY
AaKmu@HOCMI.
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BJIIACTUBOCTSIMUA Ta TOTEHLIHHOI OI10JIOTIYHOK aKTHB-
HICTIO € MEepPCNEeKTUBHUMH BUXIJJHUMH pEarecHTaMu JUis
CHHTE3Yy HOBHX (DTOPBMICHUX aHTHUKapiECHHX ITpenaparis.
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Puc. 3. ImoBipHicTh remaToTOKCHYHOCTI MOXiTHHX
NipUAMHY 32 pe3yIbTaTAMH KOMII' IOTEPHOT0
cKpUHiHTY: Pa — po3paxyHkoBi oninkn iiMoBipHOCTI
HASIBHOCTi BUJY aKTHBHOCTI; Pi — po3paxyHkoBi
OLIiHKH HMOBiPHOCTI BiACyTHOCTI BUAY aKTHBHOCTI

BucHoBku

1. 3 BHUKOpHCTaHHSIM PO3PaXyHKOBHX METOJIB BH3HAa-
YEHO CIEKTPH TOTCHIIIHHOI OI10JOriYyHOi aKTUBHOCTI
1 3Ha4eHH JinmoduTbHOCTI 14 3aMilIeHuX MOXiAHUX 2-, 3-,
4-TIpUINHONTOBHAX KUCIIOT SIK BUXITHUX CITONYK JJISI CHH-
Te3y HOBUX (TOPBMICHUX aHTUKAPIECHUX areHTIB.

2. BcranosieHo, 1m0 g 6 JOCHIIKEHUX IMOX1THUX
CTIOCTEpiraeThcs OUiKyBaHa ITiIBUIIICHA HMOBIPHICT HasB-
HOCTI TpoTH3ananbHoi aktuBHOCTI (Pa > 0,5), mpudomy
3HaueHHs Pa 3arajioM nepeBHIyOTh BIAMOBIAHI BETHYHMHU
HasIBHOCTI MPOTH3AMajIbHOI aKTUBHOCTI JUIS HE3aMIIEHNX
130MepHHX 2-, 3-, 4-TPUANHONTOBUAX KHCIIOT.

3. [ns 7 BUBYCHUX TOXIAHUX TiPUIMHY BASBICHO TIiBU-
IIeHy WMOBIPHICTb HasIBHICTI aHTHBIPYCHOI aKTHBHOCTI (10710
MKOpHABIPYCY, PUHOBIPYCY), 2 MOXIAHUX JAEMOHCTPYIOTH ITiJI-
BHIIICHY HMOBIPHICTB TIPOSIBY 3HEOOMIOBAIIEHOT aKTHBHOCTI.

4. Jlna BCiX BHBYCHHX TOXITHHUX MPHAWHY PE3YIBTaTH
PO3paxyHKIB CBiAYaTh MPO MPAKTUYHY BiACYTHICTH HMOBIp-
HOCTI HasBHOCTI renaro-, Heypo-, Helpo-, F’eMaTOTOKCHYHOCTI.

5. 3 ypaxyBaHHSAM (apMakoJIOriyHUX Ta (i3UKO-
XIMIYHHUX BIIACTUBOCTEH MEPCHEKTUBHUMHE /ISl CTBOPEHHS
HOBUX aHTHKapIECHUX MpernapaTiB CJiJl BBAKaTH 6-METHII-
2-NipUIMHONTOBY, 2-METHII-4-ITIPUMHOLTOBY, 3-XJI0Op-4-
MIPUNHOITOBY KHUCIIOTH.
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JAJIsA ABTOPIB
«OJIECBKU MEIUYHHUH KYPHAD»

Binomocti npo Buganus

«Onecpkuil MEOUUHUIN JKypHam» OylIo 3aCHOBAaHO
B 1926 pori. 3a kimbka poKiB BiH HaOyB HEaOMIKOTO aBTO-
PHUTETY cepell HayKOBIIB. Y HbOMY JIpyKyBalll CBOI Iparli
BYEHI, yni iMEHa OyJIM BCECBITHBO BiJJOMI BXE TOTO 4acy
a0o sKi 3100ynu BU3HAHHs B MaiiOyTHROMY. Ta 3rozom, Ha
nouatky 1930-X pokiB, BUAAHHS XypHaIy OyJ0 TpHIIHU-
HeHo. [Tonosienuii y 1997 poui, BiH 3a KOPOTKHH Yac BiJi-
HOBHUB CBIil aBTOPUTET 1 MOCIB YUJILHE MICIIE Cepell HayKo-
BHMX BHUJIaHb KpaiHU.

3aCHOBHHUKOM 1 BUAaBIeM «OeChbKOTO METUIHOTO KY]P-
Hary» € OnecbKkuil HaIliOHATBHAN MEINYHUN YHIBEPCHUTET.

TonmoBHIM pemakToOpoM i3 YaciB BiAHOBIICHHS BHIYCKY
xKypHaiy € akagemik HAMH Vkpainwm, naypear [lepxaBHoi
mpemii Ykpainu B. M. 3anmopokan. J{o cximangy pemakiiitaoi
KOJICTIi Ta pemaKmiiHOl paad BXOIATH BiIOMI BITYH3HSHI
i 3apyOiXHI BUCHI.

«Onecpkuil MeIUYHUN IKypHal» BKJIIOUEHHH 10
[epenixy HaykoBuX (axoBUX BHIaHb YKpaiHM B Kare-
ropii «A» (ramy3b — MeAMYHI HayKH, CHEIiaJbHOCTI —
221 «Cromarosoristy, 222 «Menuiuaay, 226 «Dapma-
uisi, npomucioBa ¢apmanis», 228 «Ilemiarpis» (Hakaz
MinicTepcTBa ocBiTm 1 Hayku Ykpaimm Ne 1721 Bifg
10.12.2024, npomatok 6; [OOCTYIm 3a TOCHJIAHHSIM
https://mon.gov.ua/static-objects/mon/uploads/
public/675/c49/0fe/675¢490fea3a6035511617.pdf)

[IMopoky B JXypHami IpyKyeTbcs ONU3BKO JIE€B’SHOCTA
cTarel 1 moBioOMIIEHb. BiH HAAXOMUTH 10 HAWBITOMIIINX
6i0mioTek KpaiHW, BEIMKUX HAYKOBHUX LIEHTPIB, JACCATKIB
HABYANBHUX 3aK/1a/1iB. FIOro MOsIBY IiIHO OLiHEHO 3a MeX-
amu Haioi KpaiHu — BiH 3aHecenuit 1o Index Copernicus,
Ulrich’s Periodicals Directory, BASE-Search, Google
Axanemii, «HaykoBoi mnepionuku VYkpainm», Scopus
Content Selection and Advisory Board (CSAB) po3ris-
HyJa 3as1BKY )KypHany «O1ecbKoro MEAMYHOTO )KYPHAITY»
Ta cxBaymia ii st pedepyBaHHsS B HAyKOMETpUUHIN 6a3i
Scopus 25.10.2023 p.

VYV cepmi 2022 poxy HaykoBe BHAaHHA «OmechKuit
MEIUYHAN KYPHAID OTPUMAIIO TPUMICSIYHY CTUTICHIITO BiJT
npoekty «Ilinrpumka ykpaiacbkuMm pemkonerisvm» (SUES —
Support to Ukrainian Editorial Staff). SUES e ininiaruoto
€BPOIICHCHKNX YCTAaHOB Ta OpraHizauiid, MeTa SIKUX I10JIs-
rae B MATPUMII HAyKOBOI CHUIBHOTH YKpaiHu.

PosmnoBcromkyeThest 3a mepearuiaroro. [lepeararutu
KypHaJI MOXKHA B Oy/ib-SIKOMY IEPEAIUIATHOMY ITyHKTI.
[Mepennnaruuii ingexc — 48717.

XKypHan BUXOAUTH LIICTh pa3iB Ha PiK.
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TMPABIJIA IIJITOTOBKU CTATEM /10 «OJIECBKOI'O MEJIUYHOTI' O KYPHAJIY»

1. B «OnecbkoMy MEIUYHOMY KypHaJID» ITyONIKyIOTHCS
TCOPETHYHI ¥ OINI/IOBI CTATTi, SIKi BiTOOpa’KarOTh BAaXKITHBI
JIOCSTHEHHSI HAyKH, IMIICYMKH 3aBEpLICHHX OPUTiHATIBHHX
KINHIYHAX Ta eKCIIePUMEHTAIBRHUX JOCHTIKEHb, OCHOBHI
pe3yIBTaTH JUCEPTALiHIX POOIT 13 MEAUIIMHMN, CTOMATOIOTI1
Ta (hapmariii, a TaKOXK MaTepiaad MEMOPIAIBHOTO XapaKTepy.

2. Jlo po3misgy TpUAMArOThCs MPOOJIEMHI Ta OpPHTi-
HaJIbHI CTATTI 3araIbHUM 00CSITOM 7—15 CTOPIHOK, OTVISLIH —
10 12-20 cTopiHOK.

3. He npuiimMaroTbest cTarTi, sKi Bxke OyJIM HaApyKOBaHi
B IHIIUX BUJIAHHSIX 200 3apONOHOBAHI 10 MyOJiKallii Kijb-
KOM BHJAHHSIM BOJHOYAC, a TAKOX POOOTH, SIKi 332 CBOEIO
CYTHICTIO € TIepepOoOKOr0 OIMyOJIiKOBAaHMX paHIMIe CTarei
1 HE MICTATh HOBOTO HAyKOBOTO MaTepiasry abo HOBOTO
HAyKOBOTO OCMHMCIICHHSI BXKE BiZIOMOTO MaTepiay.

4. Y xypHaIi APYKYIOThCS:

a) pe3yabTaTH OPUTIHAIBHUX AOCITIKEHB Y IPIOPHUTET-
HUX HampsMax pO3BUTKY MEAWYHHX, CTOMATOJIOTIYHHX Ta
(hapMaIeBTUIHNX HAYK;

0) pobotu 3 QyHIaAMEHTaIBHUX Ta NPUKIAJIHUX IPO-
OmeM i3 TakuX cremiaabHOCTeH: 221 — cTOMATONOrIs,
222 — meauuuHa, 226 — dapmariis, npomucioBa dapmaris,
228 — memiatpisi:

— IreHeTHKa Ta NPUKIIAIHI aCTIEKTH MEIMYHOT TeHETHKH;

—Oio¢iznuni  Ta  MOpOPYHKIIOHANBHI  Xapak-
TEPUCTHUKH KIITHH OpPraHi3My IPH Pi3HUX BHIAX MaTOJIOTi;

— po0oTH 3 HOBITHIX KIITHHHUX TEXHOJIOTIH;

— HOBITHI pO3pOOKHM B Taiy3i 3arajbHOI 1 KIIHIYHOT
(dapmaxororii Ta hapmarii;

— IOCSATHEHHS B Tajly3i BUBUEHHS €TIONOTI1, MATOreHe3y
Ta JIIarHOCTHKH CY4aCHUX 3aXBOPIOBAHb;

— mpo(iTaKTHKa 3aXBOPIOBaHb, INCIUICHHS, 3armodi-
TaHHS 0COOTMBO HEOE3MEYHNM 3aXBOPIOBAHHSM;

B) EKCIIEpUMEHTaJbHI JOCTIHKEHHs, OIISAN, KJIIHIYHI
BUIIA KK, HOBI METOIU Ta TEXHOJIOTII 3 CYYaCHUX aKTyaJbHUX
npo0JIeM CTOMATOJIOT i, MEAMIIMHY, TIeAiaTpil Ta Gpapmaryii;

r) iHdopmaris, XpoHika, roBijei, marepianu 3 ictopii
HayKH Ta MeJULMHHM, papMallii, croMaToorii, peneHsii.

5. CTarTst HAQICWIIAETHCS IO PEIAKIIl B CICKTPOHHOMY
BapiaHTi 31 CKAHOM IEpIIOi CTOPIHKM 3 MIAIMCAMH BCIX
apropiB. CBOIMH MiJIHCaMH aBTOPU TapaHTYIOTh, IO
CTATTIO HAMHMCAHO 3 JOTPUMAHHSIM MPABWI IiATOTOBKH
crareil 10 «OJeChbKOro MEIUYHOIO KYypHAIY», eKCIepH-
MEHTaJbHI Ta KIiHIYHI TOCHiIKeHHS Oy BUKOHAHI Bij-
MOBITHO 0 MIPKHAPOJHUX €THYHUX HOPM HAyKOBUX JOCIIi-
JOKeHb, a TAaKOXK HAJAIOTh PEHAKIlii MpaBo Ha MyOmiKarliio
CTaTTi B JKypHAaJI, PO3MIIICHHS 11 Ta MarepiajiB 1[0a0 Hel
Ha caifTi )KypHaJy 1 B IHIIHNX JDKepeax.

6. Crarta CynpoBOKyeTbcst ckaHoM (1) Hampas-
JICHHS 70 PEAaKili, 3aBi30BAHUM IIJIIIUCOM KepiBHHUKA
Ta TICYATKOK YCTAHOBH, JIC BUKOHAHO po0oTy, (2) Bimomoc-
TSIMH TIPO aBTOPIB (3 JEKIapyBaHHSIM y4acTi KOXKHOTO aBTOpa
3 JIeTajizalliero BKIamy y MiIrOTOBI cTarTi), (3) mexmapa-
€0 IIIO/T0 OPHUTIHANBHOCTI TEKCTY HAYKOBOI CTAaTTi, a Uit
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BITYM3HSHUX aBTOPIB TaKOX (4) eKCHIEPTHUM BHCHOBKOM, 1110
JIO3BOJISIE BIIKPUTY MyOITiKAIiFO.

7. SIKIIo y cTarTi BUKOPHCTAHO MaTepialii, sIKi € IHTCeIIeK-
TyaJILHOIO BIIACHICTIO KIJILKOX OpraHi3alliii i paHie He myosi-
KyBaJIHCsI, aBTOP Ma€ OJICPIKaTH JIO3BLT Ha 1X MyONiKaIliro Bif
KOXKHOT 13 IIMX OpraHizaiiiii i Hajicnary Horo pa3oM 3i CTarrero.

8. TekcT apyKyeTbcs depe3 IMIBTOpa IHTEpBaly Ha
CTaHJapTHOMY MAIIMHOTIMCHOMY apKyllli (IIMPHUHA TOJIB:
JIBOTO, BEPXHBOIO Ta HIDKHBOTO — MO 2 CM, IIPaBOro —
1 cm) mpudrom Arial (Arial Cyr) a6o Times (Times Cyr)
po3mipom 14 mynkTiB. CTOpiHKa TEKCTY MOBHHHA MiCTHTH
He Oimpmre 30 psaKiB.

9. Moga crareif — aHITIilichKa Ta yKpaiHChKa (IlepeBara
BiJITA€THCSI aHTIIOMOBHHM POOOTaM).

10. Matepian crarti Mae OyTH BUKIAJCHHN 32 TAKOO
CXEMOIO:

a) ingexe Y/IK — 3miBa, BiIIIOBITHO 10 KITFOYOBHX CIIIB;

0) iHimiamm Ta npi3BUIle aBropa  (aBTOpIB),
ORCID ID koxHOT0 aBTOpA;

B) Ha3Ba CTarTi;

I') [IOBHA Ha3Ba YCTaHOBH (yCTAHOB), Ji¢ BUKOHAHO POOOTY,
MiCTO, KpaiHa. SIKIO aBTOpiB KiIbKa 1 BOHM IPAIIOIOThH
y pI3HUX yCTaHOBAX, TOAI HEOOX1AHO apabChKUMU uppaMu
MMO3HAYUTH NHU(POBUI HAAPSAKOBHH 3HAK, IO BiATIOBimae
YCTaHOBI, JIe TIPAIOe KOKHUH 3 aBTOPiB; a Ha3Ba yCTAaHOBH
Mae OyTH BKa3aHa 3 BiIMOBITHUM HU(POBHUM ITO3HAYCH-
HSIM, €JIEKTPOHHA ajpeca (aapecu), Homep TeedoHy;

J) JBa pe3ioMe: YKpPAiHCHKOI0 MOBOIO 00CSTOM JI0
800 nmpyxoBanux Jitep (0,45 cTOpiHKM) Ta aHDIIHCHKOIO
ob6csrom 1o 1800 npyxoBanux Jitep (1 cropinka). Pestome
YKpPaTHCHKOIO MOBOIO Ma€ CKJIAJaTHCS 32 TaKOI CXEMOIO:
ingexc YJIK, ininianu Ta npi3Buiie aBropa (aBTOpiB), Ha3Ba
CTaTTi, TEKCT Pe3lOMe, KIIFOUOBI CJIOBa (He OlIbIIe 1’ 5ITH);

€) IMOCTaHOBKa IPOOJIIEMH B 3arajbHOMY BHUIVIAII Ta il
3B’S130K 13 BOKJIMBHUMH HAYKOBUMH Ta TPAKTUYHUMHU 3aB-
JIAHHSIMH;

) QOPMYITIOBaHHS METH CTaTTi (IIOCTAaHOBKA 3aB/IaHHSA);

3) MaTepiaiy i MeTOIM JTOCIHIPKESHHS 3 OIIICaMU METO-
IB DOCIIKEHHS, KUTBKOCTI Ta PO3IOALTY 00’ €KTIB HOCIHTIi-
JoKeHHSI. Mae OyTH 3a3Ha4eHO JOTPUMAaHHS HPUHIUIIIB
ETmunoro kogekcy BeecBiTHROT MeanuHO1 acomianii (I'eib-
CIHCBKa JICKJIapallisi) o0 JOCIIDKEHb, 0 SKHX JOTy4a-
10Th Jtoziei, abo mpuHIMIIB [upekTuBu €Bporneiicbkoro
Coro3y 2010/10/63 EU 100 eKcriepiMEHTIB Ha TBapUHAX;

W) BHUKJIAJ OCHOBHOIO MaTrepiany JOCIIHKECHHS 3 MOB-
HUM OOTPYHTYBaHHSIM OTPUMAHUX HAYKOBHX PE3YJIbTaTiB;

K) BHCHOBKH 3 JIOCHI/DKEHHS 1 MEPCHEKTUBU TOaTb-
IIUX pO3pOOOK Yy IIbOMY HAIIPsIMi;

J) JiTepaTypHi MOCWIAHHS B MOPSAKY iX IHUTYBaHHS
a60 3a andasiToM.

11. Pe3toMe aHITICHKOI0 MOBOIO Ma€ KOPOTKO MOBTO-
PIOBATH CTPYKTYPY CTaTTi, BKIFOYHO 31 BCTYIIOM, METOIO Ta
3aB/IaHHSIMH, METOIaMH, PE3yJIbTaTaMH, BUCHOBKAMH, 1 Mic-
TUTH KJIFOYOBI cJIoBa. [HiIianum Ta mnpi3Buile aBTopa (aBTo-
piB) HOAIOTECS y TpaHCIiTepanii, Ha3Ba CTATTi — y Hepe-
KJ1a/1i aHITiiicbKoro MOoBOIO. KittouoBi ciioBa i iHII TepMiHK
CTaTTI MArOTh BIAIMOBIATH 3araJibHONPUAHITAM MEIUIHUM
TepMiHaM, HaBEIICHUM Y CIIOBHUKax. He ciin BuKopucTo-
BYBATH CJICHT i CKOPOUCHHSI, SIKI HE € 3arajbHOBKUBAHUMH.

12. Ximigai Ta MaTeMaTudHi (GOPMYIH BIPYKOBYIOTH
a6o BmuCyIOTh. CTpPyKTypHI (HOpMYITH O(QOPMIISIIOTE SIK
pucyHKH. Y hopMylax po3MidatoTh: Mai Ta BEIHKI JTiTEpH

(BeNMKI 1M03HAYAIOTh BOMA PHCKaMH 3HH3Y, Malli — JIBOMa
pPUCKaMH 3BEepXy MPOCTUM OJIBIEM); JATHHCHKI JITEpH
i IKPECITIOIOTH CHHIM OJTiBIIEM; TPEIbKi — OOBOJISTH YePBO-
HHUM OJIIBIIEM; IIAPSIIKOBI Ta HAAPSAKOBI HUpH Ta JIITSpU
M03HAYAIOTh JIyTOI0 [TPOCTUM OJIIBIIEM.

13. ¥V crarmsax ciiJi BUKOPHCTOBYBaTH MiKHapoaHy
cucremy onuHuIp Cl.

14. PucyHKkH 1 MJIHCH O HUX BUKOHYIOTH OKPEMO.
Ha 3BOpoTHOMY 00111 KOXXHOTO PUCYHKA ITPOCTUM OJIBLEM
CJIiJ] yKa3aTh HOro HOMep 1 Ha3By CTaTTi, a B pa3i HeoOXi-
HOCTI TTO3HAYUTH BEPX 1 HU3.

15. Tabnwmi ciim AOpyKyBaTd Ha OKPEMHX CTOpPiH-
KaxX, BOHH MTOBHHHI MaTH HyMepamiro Ta Ha3By. Ha momsax
pyKOIUCY HEOOXiTHO BKa3aTH MiCIle PO3MIIICHHS PUCYH-
KiB 1 Tabmumb. [HQOpMallis, HaBemeHa B TaONMMILIX 1 Ha
PHCYHKaX, He IOBHHHA JyOIIOBaTHCS.

16. Crnucok JiTepaTypHUX JDKEpesl MOBHHEH MICTHTH
niepetiK mpatip 3a ocTanHi 10 poKiB i JIMIIEe B OKPEMHX BUIIA/I-
Kax — Oumpll paHHi myOmikanii. B opuriHambHUX poboTax
LUTYIOTH He Oubine 20 mxeped, B omistaax — 1o 60. Ha koxHy
po0OTy y crnmcKy Jiiteparypu Mae OyTH INOCHJIAHHS B TEK-
cti pykormcy. Jliteparypa y CIHCKY pO3MIIILYEThCS 3TITHO
3 TIOPSIKOM TOCUIIaHb HA HEl B TEKCTi CTATTi, SIKi MOIAIOTh
Y KBaJIpaTHUX Iy’KKaxX, a00 3a ajndasitom. SIKII0 HABOIATHCS
pOOOTH JIHIIIE OIHOTO aBTOPA, BOHHU PO3MIIILYIOTECS 33 XPO-
HOJIOTIYHUAM TIOPSAKOM. J{0 CTIMCKY JTiTepaTypHUX JKepel He
CITi/T BKITFOYATH pOOOTH, SIKi IIIe HEe HAIPyKOBaHi.

17. Cricok miteparypu O(QOPMITIOETCS JIATHHHUIICIO 32
HIDKYCHABEICHIUMH CXEMaMH aHIIIIICHKOI0 MOBOIO ab0 TpaH-
ciitepoani. OopmitioBary ix He0OXiJHO 3TiTHO 31 CTaHap-
ToM National Library of Medicine (NLM) a6o Vancouver style.

Jna 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. Am J Gastroenterol.
2014;109:S473. doi: 10.1016/S0016-5085(14)60282-1.

[Tpi3Buma aBTOpiB Ta Ha3Ba JKypHAILY IIONAIOTHCS
JATHHHIICIO Y TPaHCIiTepallii, Ha3Ba CTaTTi — y MepeKai
AHDTIICHKOI0 MOBOIO. TpaHCmiTepalilo MOXXKHA 3pOoOHTH
aBToMaTHyHO Ha caiti http://ukrlit.org/transliteratsiia.
VY 6ibmiorpadigHOMY MOCHIIaHHI KOXHOTO JDKEpera CIij
BKa3aTH BCiX aBTOPiB, BIIOKPEMITIOIOYH OIWH BiJ OJHOTO
KOMOIO 1 Tipo6inoM. [Himianm BKa3yroTh Micis Mpi3BHUINA,
3HaKaMH MYHKTyallil He BiIOKPeMITIOI0ThCs. [10BHI iMeHa
aBTOPIB HE HaBOJATHCA. Y Bunanky 7 i Oiabine aBro-
piB CTaBUThCS MOCHJIaHHS “et al.” micis mepmux TPbOX
npi3Bul. Skmo aBropiB 6 i menme, “et al.” He BUKO-
pucroByetThes. Ilicns nepesiky aBTOpiB CTaBISITh Kparky
i mpo6in. Ha3ea myOmikauii HaBOAUTHCS aHIIMHCHKOIO
MOBOIO TOBHICTIO, 0e3 ckopoueHb. [licis Ha3BM craTTi
CTaBJIATH Kparky i mpo0Oin. Ha3Ba mepioquaHOTO BHIAHHS
HAaBOJIUTHCS aHIIIHCHKOI MOBOIO 200 TpaHCIITepPyEThCs
CHMBOJIAaMU JIATHHCHKOTO andaBiTy. J[03BONMsSETHCS HABO-
IUTH 3apEECTPOBAHI CKOPOYCHHS HA3BH NEPIOAWIHOTO
BHUJIAaHHs. 3a3BuUYail 1 ¢GopMa HaMUCaHHS CaMOCTIHHO
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NPUUMAETHCS BUIAHHSIM, 1i MOXKHA JI3HATHCS Ha CaWTi
XKypHaiy, BUJaBHHITBa, Ha caiTi ISSN abo HeoOxinHO
HaBOAMTU HOTO TOBHY Ha3By 0Oe3 ckopoueHHs. Hassu
BITYM3HSIHUX JKypHaJIiB CKOpOYyBaTd He MokHa. [licis
Ha3BM BHJAHHS CTaBIATH Kpamky 1 mpoOur. I[Hdopma-
Lis [IONO0 BHJIAHHSI: PIK BHJIAHHA BiJOKPEMIIIOETHCS
Kparkolw 3 KOMOK, MOTIM HAaBOAWUTHCS HOMEp TOMY,
SKIIO HEOOXIZHO, y KPYIIMX IY)XXKKaX BKa3yeThCs HOMEp
JKypHaITy, Iicas TBOKPANKH HABOIUTHCS Mialla30H CTO-
pinok. Mg crarTi, MmO HaAgpyKoBaHA HE AaHTIIICHKOIO
MOBOIO, HATTPHUKIHIII C(HOPMOBAHOTO MOCHIIAHHS y KPYTIIHX
Jy’)KKaxX BKa3yeTbcsi MOBa opuriHamy. JlomatkoBa iHdop-
Mariisi ctocoBHO crarti — Homepa DOI («DOI: https://doi.
org/...»), PubMed ID, pexum noctymy 10 Hepiioixepesna
TOILIO — HABOJIUTHCS HANPHKIHII MOCHIaHHS Yy (opmari
aKkTHBHOTO rinepnocwianns. ®opma s nomryky 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).

[pi3BuIa aBTOPIB MOJAOTECS Y TPAHCIITEpaLlii, Ha3Ba
Tpari — y mepekyai aHrIiiicbkoro. [0I0BHE B OMIcax KOH-
(epentiii — Ha3Ba KOH(EPEHIIiI MOBOIO OpHTiHAIY (TI0/a-
€TBCA Y TPAHCHITEpallii, K10 HeMae ii aHTTHCHKOi Ha3BH),
BUIUIAETHCA KYPCHBOM. Y IIy)KKaX HaBOIUTHCA HEpeKiIaj
Ha3BH aHINIHCHKOI0. BUXijHi 1aHi (Miclie IpOBe/IeHHs KOH-
(epenuii, Miclie BUJAHHS, PiK, CTOPIHKN) — aHIIIHCHKOIO.

Jna monozpagiit ma inuwiux 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 aBTOpPiB MOHAIOTHCS Yy TpaHCHiTEpalii,
Ha3Ba KHIDKKH — y TpPaHCIITepamii 3 mepexiIagoM aHrIii-
CHKOIO MOBOIO Y KBaJIpaTHUX TyXKax. Miciie BUIAHHS, PiK
BHUJAHHS, 3arajbHa KUIBKICTh CTOPIHOK — aHIITIHCHKOIO,
Ha3Ba BUIABHUIITBA — y TPAHCIIITEPAILii.

3aysarcyemo: y CIUCKYy JIATHHUICIO MOTPIOHO 3a3Ha-
YaTH BCIX aBTOPIB JIITEPAaTypHOro JpKepena, Ha sike Bu
nocuiaerech. Takok He CiliJi y HbOMY 3aCTOCOBYBATH
3HaKM po3nineHHs: // Ta — HasBy Jokepena (5kypHai, KOH-
(bepeHIIis, KHATA) 3aBKIU BHIUIIIOTH KYPCHBOM.

HanpukiHi JiTepaTypHOTO JKepena moTpiOHO BKasy-
Batu nudpoBuit ineHTUdiKarop crarti DOI, sxmo takuid
€. lorpuMaHHS 1IUX TIPaBWII 3a0€3MEIUTh KOPEKTHE Bil0-
Opa’keHHS IUTOBAHUX JDKEpeN y OiIpIIocTi pedepaTHBHIX
HAayKOMETPUYHUX 0a3 JaHHX.

18. CkopoYeHHs CIIiB 1 CJIOBOCIOJIYYEHb MOJAOThHCS
BignosigHo xo JICTY 3582-97 i I'OCT 7.12-93.

Jlns THX, XTO He Mae JocTyy A0 rnoBHoro Tekety JICTY,
Ha caiiTi O/1eCbKOro MeyHIBEpPCUTETY HABEJICHO MPUKIIAH
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odopmiteHHst 0i0miorpadiuaux 3amuciB. JlocTym 3a mocu-
nanHsaM http:/libblog.odmu.edu.ua/p/blog-page 8912.html.

19. Jlo npykoBaHHMX MaTepiayiiB, BUKOHAHHX i3 BHKO-
PHCTaHHSIM ~ KOMIT'IOTEPHUX TEXHOJIOTiH, 00OB’SI3KOBO
JIO/IAIOTHCSI MaTepiaii KOMIT FOTepHOTo Habopy Ta rpadiku
B €JIEKTPOHHOMY BUIJISIII.

Tekcr moke OyTr Takux popmatiB: Word for Windows,
RTF (Reach Text Format).

I'padiuanii mMaTepian ciix momaBatd B OKpemux (aii-
max ¢opmatie XLS, TIFF, WMF a6o CDR. Po3ninpHa
3/IaTHICTh IITPUXOBHUX OpHUTiHANIB (Tpadiku, cxemu) Ghop-
MmariB TIFF moBunna Oytu 300-600 dpi B&W, Harmis-
ToHOBUX (ororpadii Ta iH.) — 200-300 dpi Gray Scale
(256 rpanauiii ciporo). lupuHa rpadiuHux OpHUriHAIIB —
5,5,11,5117,5 cm.

20. CrarTi miIaarThCs HAYKOBOMY PElLICH3YBaHHIO, 3a
pe3yabTaTaMM SIKOTO YXBAJIOETHCSI PILIEHHS PO JIOLLIb-
HicTh myOmikanii po6oTu. Bigxwieni crarti He moBepra-
I0TBCSI 1 IOBTOPHO HE PO3IVISIAIOTHCS.

21. Pemakmis 3amumae 3a cO0OIO MPaBO pPEAAKITITHOL
MIPaBKH CTAaTeH, sIKa HE CIIOTBOPIOE iX 3MICT, 200 TTOBEPHEHHS
CTATTi aBTOPY JUTS BUITPABICHHS BUSBICHUX JTE(EKTiB.

22. Jlatoro HAAXOMKEHHS CTAaTTi 0 XKypHAlIy BBaka-
€THCS ICHb OTPHMAHHs PEIaKLi€I0 OCTATOYHOIO BapiaHTa
TEKCTY.

23. Ilicns oTpuMaHHS MIATBEPPKCHHS BiZl PEIKOJICTil
PO MPUUHSTTS CTATTi M0 MyOiiKkamii HaJlaroThCS PEeKBi-
3WUTH JUIS CIUIATH IyOJtiKaniiHoro BHECKy. Bapricts my0ui-
katii cranoBuTh 2000 rpuBeHb (3a 12 CTOpIHOK). 32 KOXKHY
JTOJATKOBY CTOPIHKY HEOOXiTHO JOMATH 10 IyOTiKaIiHHOTO
BHecky 40 rpuBeHb. [lyOmikamiiHUI BHECOK IOKPHBAE
BUTPATH, NIOB’A3aHi 3 KOPEKTYPOIO 1 pelaryBaHHAM CTaTeH,
MAaKeTyBaHHSM JKypHAIIy Ta PO3MIILEHHIM HOTO eIeKTpo-
HHOI Bepcii. 3a OaxaHHAM aBTOP CTAaTTi MOXKE 3aMOBHTHU
co0i IpyKoBaHWI IPUMIPHHUK KypHaITy. BapTicTs qpykoBa-
Horo npumipHuka — 800 TpUBEHB, sIKI HEOOX1THO CTUTATUTH
JIOIATKOBO JI0 ITyOJiKauiiiHoro BHecKy. I[liaTBepmKeHHs
MPOBENCHOI OIUIaTH (BiJACKAHOBaHY KBHTaHIlIO abo i
¢dororpadiro) aBTOp HAJICKUIIAE B CIEKTPOHHOMY BUIIISAI Ha
e-mail omj@onmedu.od.ua.

24. Penakuist «OnechKoro MeIM4IHOTO JKypHaIy»: Bairi-
XOBCBKHH MPOB., 2, pekropar OnechbKoro HamioHaJIbHOTO
MeIuYHOro yHiBepcurety, M. Oneca, 65082, YkpaiHa;

e-mail: redkolehiaOMJ@onmedu.edu.ua

BimnosimaneHi cexperapi JKypHaIy — JOIEHT | pexoBa
Ama, ten.: +380 (97) 938 30 52, nonent FOpuenko Ipuna,
tei.: +380 (50) 815 53 05

KontaktHa oco0a (BumaBHmuuii mim  «IenbBe-
Tuka») — Jlemuenko Xpuctuna, Ten.: +380 (93) 035 42 60;
e-mail: omj@onmedu.od.ua

HayxoBuit penakrop — Antonenxko Ilerpo, Ten.: +380
(97) 587 56 36

Cropinkn kypHaiy: journal.odmu.edu.ua, journals.
onmedu.od.ua/index.php/med/home

25. Crarti, OI0 HE BIAMOBINAIOTH IIMM IIpaBHIIAM,
HE PO3IANAOThCs. Ilepenpyk crarteil MOXIMBUH JUIIe
3 MUCHMOBO{ 3TO/IM PEHAKIIii Ta 3 TIOCHIIAHHAM Ha JKypHAJL.

Cepeonini uac ouixyeanns nyonixayii (Bix AHA momadi
JI0 AHs myOmikaii) — 2—8 micsiiB (3a71eXHo Bij (GakTuaHOT
KUIBKOCTI TIOJJAHMX aBTOpaMH IyOJiKaliil y KOHKPETHHUH
BUITYCK).
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Jomatok mo [IpaBuit miAroToOBKU cTaTei
110 «ONIeChbKOT0 MEJINYHOTO JKYPHAITY»

JEKJIAPALISA
100 OPUTiHATBHOCTI TEKCTY HAYKOBOI CTATTi

S(vmm), (IL.LB. agmopa abo agmopie — 3a3Hauaromsc
6ci aemopu Haykoeoi cmammi), JIEKIApYyIO(€MO), IO
y CTarTi (Ha36a HAyKo6oi cmammi) HASIBHUI OPUTIHAIb-
HUH TEKCT, OTPUMAaHUH y pe3yibTari BIACHUX JOCIIIKCHb
(KJITHIYHUX CIIOCTEPEXKEHb), GI0CymHi HEKOPEKTHI LIUTY-
BaHHS, 3aMI03MYCHHS 1HIIIOTO TEKCTY, BiIOMOCTI, Tiependa-
yeHi cT. 32 Ta 69 3akony Ykpaiau «IIpo BUIILy OCBITY».

3asBmsro(eMo), 0 Mos(Hala) HaykoBa poOOTa BHKO-
HaHa CAMOCTIHHO i B Hill HE MiCTATHCS €JIEMEHTH IUTariary.

VYci 3anmo3uyueH s 3 IPYKOBAaHUX Ta €NEKTPOHHUX JDKe-
pell, a TaKoX 13 3aXUIIEHUX paHillle HAyKOBUX POOIT, KaH-
JMUIATCHKUX 1 JOKTOPCHKHUX JUCEPTALliif MAIOTh BiAMOBIAHI
MOCHJIAHHSI.

S(mu) o3naiiomienui(i) 3 ynHHAM [loNOXKEHHSM TIPO
BUSIBJICHHSI aKaJIEMIYHOTO IIIariary, 3riJHO 3 SIKUM HasB-
HICTh IUIariaTy € TMiJICTABOI [UIS BiIMOBU HPUHHSITTS
HayKOBOI CTaTTI /10 OMyOJIIKyBaHHS B HayKOBOMY JKypHaJi
OJ1echbKOro HaliOHAIBHOTO MEMYHOTO YHIBEPCHUTETY.

Jara Mignuc(u)

Hpumitku: 1. YV [exnapanii moBUHHI OyTH MiamucH
BCIX aBTOpIB HAyKOBOi CTAaTTi, sIKI MalOTh OyTH 3acBig4eHi
YCTaHOBOIO, JI€ BOHU NIPALIOIOTb.

2. SIKIO aBTOpM CTATTi € CHIBIPAL[iBHUKAMH PI3HUX
yCTaHOB, To Jlexiapariis moBUHHA OyTH 3 KOKHOI yCTaHOBH.

HOPAJOK PELIEH3YBAHHS
PYKONHUCIB HAYKOBUX CTaTel, AKi HAAXOAATH MJIs1 MyOsmikaii
10 perakuii «OnecbKoro MeIN4YHOro ;KypHaIy»

HayxkoBi crarTi, siki HaaXomsaTh sl ImyOmikamii 0
penakiii «Onechbkoro MeIMYHOTO JKYpHAy», MiJUISTaloTh
PEICH3YBaHHIO. 3aBIaHHIM PELICH3YBaHHS € MAKCUMAIILHO
00’€KTHBHA OI[iHKA 3MICTy HAyKOBOi CTarTi, 11 BiAIOBIJ-
HOCTI BUMOTaM JKypHaiy, aHaji3 ii mepeBar Ta HEJOJNIKIB,
BHHECCHHS KOHKPETHHX PEKOMEHMAIH om0 i BIOCKOHA-
JeHHs. BinnoBifaibHUil cexperap JKypHaay HpPOBOJIHUTH
TIOTIePETHIN aHali3 cTarTei, IO HAMINILIA 0 pemaKIIii,
IXHIO BiIIOBITHICTD TEMAaTHUIlI Ta CIeEIiali3allii KypHay.
Peren3enTiB mpu3HAYa€ TOJOBHUI pemakTop >KypHAIy.
B okpemux BHIaJKax 3a PIIlICHHSM TOJIOBHOTO pellakTopa
MpU3HAUCHHs perieH3eHTa(iB) Moxe OyTH TOpydeHe WICHY
penakiiiiHoi Koserii abo BUPIILICHE Ha 3acCiIaHH] peaaKiii-
HOI KoJjierii.

Perien3eHTaMu xypHaly € D0CBiaueHi (axiBIii — JOK-
TOPH HAYK, WICHH PEIKOJICTI1 )KypHAITy Ta Oro peakIiiiiHo1
paau. Y pasi HoTpedu pemakilis 3aIy4ae 10 pelicH3yBaHHS
CTOPOHHIX (axiBIliB. PerieH3eHTH MarOTh BiAMIOBIIaTH KBa-
nidikaniitanM BuMoram 3rigHo 3 Hakazom MOH VYkpaian
Bim 15.01.2018 Ne 32. HaykoBi cTarTi, 110 HATIWIUTH 10
JKYpHaITy, CIPSIMOBYIOTHCSI Ha PELCH31I0 OTHOMY PpeleH-
3€HTY, 32 HEOOXiTHOCTI — ABOM pereH3eHTam. J[ms Bcix
CTaTel, 110 HAJIXOASATH 10 JKYPHAIy, BU3HAYAEThCS PIBEHb
1XHBO1 YHIKQJIBHOCTI 32 10oTIoMOror0 CHCTEMH TIPOTpaMHO-
obumcioBanbHOrO Komiuiekey Strikeplagiarism.com.

Iling dvac pereH3yBaHHS OI[IHIOIOTHCS BIAMOBIIHICT
CTaTTi TEMaTHUI )KypHaTy Ta ii Ha3Bl, aKTyaJIbHICTh 1 HAYKO-
BUI piBEHb, TIepeBaru i HEOIIKH, BiJIIOBIIHICTE 0pOpM-
JICHHST CTAaTTi BEMOTraM penakiiii. HanpukiHii poOuThCs
BHCHOBOK TIPO JIONIIBHICTD ITyOmiKalii.

Penien3yBaHHs MPOBOIUTHCS KOH(IACHIIIHO 3a PUH-
IIUTIOM TTOJBIIfHOTO «CIITOT0Y» peIeH3yBaHHS (aHiI aBTOD,
aHi periersedT He 3Ha1OTh [1.I.B. omHe omHorO). Perensis
HAJA€THCS aBTOPY CTATTI HAa HOTO 3amuT Oe3 MiAINCY, BKa-
3IBKM TIPI3BHINA, IMMOCATM 1 MicHsg poOOTH pPEleH3EHTA.

B okpemux Bumnaakax Ha pOXaHHsI PEICH3EHTa Ta 3a y3ro-
JUKEHHSIM 13 PEeIaKI[iifHOI0 KOJIETIEI0 JKypHATY B3a€MOIIsS
pelieH3eHTa Ta aBTOpa MOXKE BiJIOyBAaTHCh Y BIIKPUTOMY
pexxumi. Taka MpakTHKa 3aCTOCOBYETBHCS JIMIIE B TOMY
BUIIAQJIKY, SKIIO BiIKPUTA B3a€MOJisl 3a0C3MCYUTH IOJII-
IIEHHS BHKJIQIy Marepiasly poOOTH, IO PEIEeH3YETHCS.
3a3BH4ail perieH3eHT POOUTH BUCHOBOK IIO/I0 MOXIIMBOCTI
myOmikarii crarti mpotsrom 14 mi6.

SIKIIO peleH3eHT PEeKOMEH Y€ BUIIPaBUTH a00 100Tpa-
IIIOBaTH CTATTIO, PEAKIIiS BIATIPABIISE AaBTOPY TEKCT PEICH-
311 111 BHeceHHS B poOoTy BigmoBimHWx 3miH. CrarTi,
BiJicTaHi aBTOpaM Ha BHUIIPABJICHHS, CIIiJ] TIOBEPHYTH 10
penakuii He Mi3HilIe HiXK Yepe3 CiM JHIB MicIs OJepKaHHSI.
KopekTtypu aBropaMm He BHUCHJIAIOTBCS, MPOTE SIKIIO Ie HE
nopy1ye rpadik BUXOIy *KypHaIly, MOXJIUBE HaJIaHHS Ipe-
MIPUHTY, Y SIKOMY JAOITyCTUME BHITPABJICHHS JIMIIE TOMUJIOK
HaOopy 1 akTaxy.

ABTOpY, CTaTTS SIKOTO He OyIna MpuifHATa 10 myOmiKaiii,
Ha HOTO 3aITUT BiANPaBIIETHCSI MOTHBOBaHA BiMOBa. Pyko-
TIHC CTATTi HE MMOBEPTAETHCSL.

SIKmo aBTOp HE 3TOACH i3 AYMKOIO pEIeH3EHTa, BiH
MOXXE JJaTH MOTHBOBAHY BiJIIOBI/Ib.

V pasi moTpedu 3a MOTOKSHHSAM 3 aBTOPOM MOKe OyTH
IPOBEJICHO JIONATKOBE PELEH3yBaHHSA PYKOIUCY IHIINM
(haxiBiem.

OcraTo4He pillleHHs o MyOiiKalito cTarTi Ta i Tep-
MIHM TIpUMa€e pelakiliiiHa KoJeris.

B okpemux BuIajikax 3a HasBHOCTI TIO3UTHBHOI pelieH-
31i MOkiMBa ImyOJTiKamisi cTarTi 3a pilICHHSIM TOJOBHOIO
penakropa abo HOro 3aCTyIHHUKA.

[Micns yxBaneHHsI pilICHHS TPO ITyOINiKaIio CTaTTi
penaxiis iHpopMye po Iie aBTOpa 3 yKa3aHHIM TEPMiHY
myOrTiKarii.

Opurinanu perensiit 30epiraloTbes B pemaxiiii mpots-
roM | poky.
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1. “Odes’kij medi¢nij zurnal” (“Odesa Medical Jour-
nal”) publishes theoretical and review articles, which cover
important achievements of science, results of completed
original clinical and experimental researches, basic results
of dissertations on medicine, dentistry and pharmacy, and
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2. Problem and original articles with total volume of
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— biophysical and morphofunctional analysis of cells
of an organism at different types of pathology;

— works on modern cellular technologies;

— modern elaborations in the field of general and clini-
cal pharmacology and pharmacy;

— achievements in the field of study of etiology, patho-
genesis and diagnostics of modern diseases;
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especially dangerous diseases;
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novel methods and technologies on current issues of den-
tistry, medicine, pediatrics, and pharmacy;
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on history of science and medicine, farmacy, dentistry,
reviews.

5. The author sends to the editorial office an on-line ver-
sion of the article with a scan of the first page and signatures
of all authors. By their signatures the authors guarantee
that the article meets all the requirements of the manual of
the article style for “Odesa Medical Journal”, experimen-
tal and clinical researches have been executed according
to the international ethical norms of scientific researches,
and also they give the publisher a right for publication of
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the article in the Journal, placing it and its materials on the
Journal’s site and in other sources.

6. An article is accompanied with a scan of (1) letter
to the editorial staff, a vised signature of the chief and
the seal of the establishment where the work was done,
(2) information about the authors (with each author’s
contribution statement detailing his/her participation in
the work), (3) the declaration of originality of the text
of the scientific article and for the home authors also
(4) by the expert inference, that authorizes the open publication.

7. If used in the article materials are intellectual prop-
erty of some organizations and have not been published
before, an author should get permission for their publica-
tion from each of these organizations and send it together
with the article.

8. The text is printed with 1.5-spacing throughout the
text on a standard paper (width of fields: on the left, above
and below by 2 cm, on the right — 1 cm) in Arial (Arial Cyr)
or Times (Times Cyr) 14 points. The page of the text should
contain no more than 30 lines.

9. The language of the articles is Ukrainian and English.

10. The material of the article should be placed in the
following order:

a) UDC index — on the left correspondingly to key
words;

b) initials and the last name of the author (authors),
authors’ ORCID ID;

c) the title of the article;

d) a complete name of the establishment (establish-
ments) where the work was done, city, country. If there are
several authors and they work in different institutions, it is
necessary to indicate in Arabic numerals a digital super-
script corresponding to the institution where each of the
authors works; and the name of the institution must be indi-
cated with the appropriate numerical designation, e-mail,
phone number;

e) two abstracts — in Ukrainian up to 800 printing let-
ters (0.45 page) and in English up to 1800 printing letters
(1 page). Ukrainian abstracts after the following scheme:
UDC index, initials and the last name of author (authors),
title of the article, text of the abstract, key words (no more
than five);

f) statement of a problem in general and its connection
with important scientific and practical tasks;

g) formulation of the aim of the article (raising a task);

h) research materials and methods with descriptions of
research methods, number and distribution of the research
objects. Compliance with the principles of the World Med-
ical Association Code of Ethics (Helsinki Declaration)
for human research or the principles of the EU Directive
2010/10/63 EU on animal experiments should be noted;

1) presentation of the main material of the study with a
full justification of the obtained scientific results;

j) conclusions from the given research and perspectives
of subsequent works in this direction;

k) references in the citation order or after the alphabet
order.

11. The abstract in English should shortly reproduce the
structure of the article, including introduction, purpose and
task, methods, results, conclusions, key words. Initials and
the last name of author (authors) are given in translitera-
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indicate its number and title of the articles, and if necessary
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15. The tables should be placed on separate pages, be
numbered and titled. The marginal notes should indicate
the place of figures and tables. The information given in
tables and figures must not be duplicated.

16. The references must contain the list of works for the
last 10 years and only sometimes — more early publications.
In the original works they quote no more than 20 sources, in
the reviews — about 60. Every work in the references should
be referred in the manuscript. The literature in the list is
ordered according to reference to it in the text of the article,
which is given in square brackets, or after the alphabet. If the
works of one and the same author are presented, they take
place after the chronological order. The references shouldn’t
contain works which have not been published yet.

17. The references should be arranged in Latin alpha-
bet according to rules below in English or transliterated
according to the National Library of Medicine (NLM) stan-
dard or Vancouver style.

For articles:

Povorozniuk VYV, Balatska NI, Klymovytskiy FV,
Synenkiy OV. Actual nutririon, vitamin D deficiency
and bone mineral density in the adult population of dif-
ferent 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. Am J Gastroenterol.
2014;109:S473. DOI: 10.1016/S0016-5085(14)60282-1.

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 auto-
matically at the site: http://ukrlit.org/transliteratsiia. In the
bibliographic reference of each source it is necessary to
specify all authors, separating from each other a comma
and a space. Initials are indicated after the surname, punctu-
ation marks are not separated. The full names of the authors
are not given. In the case of 7 or more authors, the reference
“et al.” after the first three surnames. 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 publication is given in English
in full, without abbreviations. After the title of the article a
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point and a space are put. The title of the periodical is given
in English or transliterated with the symbols of the Latin
alphabet. It is allowed to cite the registered abbreviations
of the title of the periodical. Usually this form of writing
is accepted by the publication itself, it can be found on
the website of the Journal, publisher, on the ISSN website,
or it is necessary to give its full name without abbreviation.
The 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 parentheses at the end of the gen-
erated 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:

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 Opportunis-
tic Infections (CROI). 2016 Feb 22-25; Boston, MA.

Bakeyeva LY, Saprunova VB, Pilipenko DI. Ultra-
structure of mitochondria in endogenous oxidative stress,
mitochondrial antioxidant protective effect SkQ1. In: Pro-
ceeding of the IV congress of the Russian Society of Bio-
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birsk, Russian Federation. Novosibirsk; 2008. (in Russian).

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.
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which you refer to. It should also not use punctuation: //
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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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