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Annotation: one of the priority components of the implementation of modern physiological and
hygienic research is a prognostic assessment of the features of the leading characteristics formation of
the adaptive resources state of the student’ organism based on the use of modern methods of statistical
analysis in accordance with the conditions of stay, which differ in the features of the influence of health-
creating factors, among which it is necessary to include level of motor activity. The purpose of the study
was to determine the peculiarities of the relationships between the characteristics of psychophysiologi-
cal adaptation and criterion indicators of motor activity of modern students based on the application of
cluster and factor analysis procedures. In the course of the scientific work 285 students (150 young wom-
en and 135 young men) were supervised, who were divided into 3 comparison groups according to the
level of motor activity. Individuals with high motor activity (group 1 of motor activity: 50 young women
and 45 young men), medium motor activity (group 2 of motor activity: 50 young women and 45 young
men) and low motor activity (group 3 of motor activity: 50 young women and 45 young men) levels
were involved in their composition. As criterion indicators of motor activity, it was necessary to note
the indicators of daily energy expenditure, which were estimated according to the timing-table method
- up to 9000 kJ (low level of motor activity), 9000-11000 kJ (medium level of motor activity), more than
11000 kJ (high level of motor activity) among girls , and indicators of motor activity — up to 11,000 kJ
(low motor activity level), 11,000-13,500 kJ (medium motor activity level), over 13,500 kJ (high motor
activity level) among young men. Medical-sociological, epidemiological, psychophysiological, psycho-
logical-pedagogical and statistical methods were used in the scientific work. In the course of the con-
ducted research, based on the application of cluster and factor analysis procedures, the features of the
relationships between the characteristics of the functional state and the level of development of psycho-
physiological functions and, therefore, the leading characteristics of psychophysiological adaptation
and criterion indicators of motor activity of modern students were determined. Data of cluster analysis
procedures usage determined that the leading characteristics of the state of health and academic success
were most significantly influenced by 3 leading clusters of characteristics of the psychophysiological
adaptation of the students’ organism, namely: visual-motor speed, visual-sensory and integrative-coor-
dination clusters. At the same time, based on the results of the application of factor analysis procedures,
it was established that the most positive effect on the functional state of the organism of young women
and young men was exerted by the movement regime characteristic of students, the values of daily energy
expenditure of which vary between 9000-11000 kJ and between 11000-13500 kJ.

Keywords: cluster analysis, learning, motor activity, health, students.

Ukrainian scientific medical youth journal, 2023, Issue 2 (139)

http://mmj.nmuofficial.com

7


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://doi.org/10.32345/USMYJ.2(139).2023.7-16 
mailto:?subject=
https://meshb.nlm.nih.gov/record/ui?ui=D016000
https://meshb.nlm.nih.gov/record/ui?ui=D007858
https://meshb.nlm.nih.gov/record/ui?ui=D009043
https://meshb.nlm.nih.gov/record/ui?ui=D006262
https://meshb.nlm.nih.gov/record/ui?ui=D013334

Ukrainian Scientific Medical Youth Journal

Issue 2 (139), 2023

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

Introduction

Due to determining the features of adaptive
transformations that occur in the organism of stu-
dent youth during the performance of various types
of everyday usual and unusual activities performing
a comprehensive assessment of the state of health,
it is customary to pay special attention to the pat-
terns of psychophysiological adaptation of young
women and young men who learn (Aherne et al.,
2016; Mopo3 Ta iH., 2021). In this regard, it should
be noted that it is psychophysiological adaptation
that contributes to ensuring a completely adequate
organization of psychophysiological relationships,
which determine the optimal patterns of the pro-
cesses of preserving and strengthening health,
in many aspects it assures a favorable course of
adaptive processes that occur and are determined
by the specific content of psychophysiological re-
lationships, i.e. the role played by individual psy-
chophysiological functions in the set of established
psychophysiological connections (Ceprera u ap.,
2020; Mopo3 Ta iH., 2021; Voloshyna et al., 2022).
That is why identifying of the regularities of the
formation processes of certain criterion psycho-
physiological functions in specific conditions of be-
ing is an essential component of any physiological
and hygienic research (Ceprera Ta in., 2016, 2022;
Hrynzovskyi et al. 2022). However, an equally sig-
nificant component of them is a prognostic assess-
ment of formation features of the leading charac-
teristics of adaptive resources state of the students’
organism based on the use of modern methods of
multidimensional statistical analysis and, in par-
ticular, procedures of cluster and factor analysis,
in accordance with the conditions of stay, which
differ, first of all, by the features of the influence
of health-creating factors that include the level of
motor activity (MA) (Arnetz & Blomkvist, 2007;
Ceprera Ta iH., 2020; Kalashchenko et al., 2021).

Aim

The aim of scientific work is to determing
heculiarities of relationships between the charac-
teristics of psychophysiological adaptation of or-
ganism and criterion indicators of motor activity of
modern students based on the application of cluster
and factor analysis procedures.

Materials and methods

During the scientific research, 285 students (150
young women and 135 young men) were under

supervision, who were divided into 3 comparison
groups according to the MA level. They included
individuals with high (group 1 of MA: 50 young
women and 45 young men), medium (group 2 of
MA: 50 young women and 45 young men) and low
(group 3 of MA: 50 young women and 45 young
men) levels of MA. As criterion indicators of MA, it
was necessary to note the indicators of daily energy
expenditure, estimated according to the time-table
method, within the range of up to 9,000 kJ (low le-
vel of MA), from 9,000 to 11,000 kJ (average level
of MA) and over 11,000 kJ (high level of MA) —
among young women, and indicators of MA within
the range of up to 11,000 kJ (low level of RA), from
11,000 to 13,500 kJ (medium level of MA) and over
13,500 kJ (high level of MA) — among young men.

The work is a fragment of the research work
of the National Pirogov Memorial Medical Uni-
versity, Vinnytsya: «Physiological and hygienic
assessment of the peculiarities of adaptation of
children, adolescents and young people to the con-
ditions of learning in modern educational institu-
tions and the scientific basis of university hygiene:
career guidance aspects, problems of introducing
health-preserving technologies and creation of a
preventive educational environment» (state regis-
tration No 0116U000038). The conducted research
fully complies with the basic bioethical norms of
the Helsinki Declaration, the Council of Europe
Convention on Human Rights and Biomedicine,
the relevant provisions of the WHO and the Mi-
nistry of Health of Ukraine, as well as the ethical
standards established by the Bioethics Committee
of the National Pirogov Memorial Medical Univer-
sity, Vinnytsia (protocol No. 10, 26.11.2020).

The leading functional features of higher ner-
vous activity (HNA) were established on the basis
of the values determining of latent periods of sim-
ple (LPSVMR) and differentiated (LPDVMR) vi-
sual-motor reaction, indicators of mobility (MNPr)
and balance (BNPr) of nervous processes using
the technique of chronoreflexometry, functional
characteristics of the visual sensory system (VSS)
and the somatosensory analyzer were studied, res-
pectively, by evaluating the values of the critical
frequency of light flashes fusion (CFLFF) on the
basis of the «Light test» technique and coordination
of movements (CM) using tremometry, stability of
attention and features of mental performance were
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studied with the help of Schulte’s tables and on
based on the usage of proofreading tests. Indicators
of morbidity with temporary loss of working ca-
pacity and chronic morbidity were used as criterion
indicators of health status. Academic performance
indicators, primarily for a whole group of profes-
sionally oriented disciplines, were established on
the basis of copying the results of intermediate and
annual success rate of student youth. The obtained
data were subjected to a thorough statistical pro-
cessing based on the application of the package
of applied statistical analysis programs «Statistica
6.1» (license number BXXR901E245722FA) using
the procedures of (1) descriptive statistics, (2) clus-
ter analysis and (3) factor analysis.

Results

Application for the purpose of prognostic as-
sessment of cluster analysis procedures determines
the carrying out of a statistically defined gener-
alized grouping of both specific research objects
and their most significant features into separate
clusters, which constitute a certain grouping of
data based on the formation of completely homo-
geneous groups of them in the multi-vector space
of manifestations, that are to be investigated. It
should also be noted that the basis of the article is
mainly the previously unpublished data obtained
in the research (pexenkona, 2016), which require
mandatory further in-depth interdisciplinary and,
above all, interdisciplinary professional interpre-
tation and versatile interpretation by specialists of
various directions in the context of prospects for
their further widespread use in the medical field.

In particular, the application of the agglomera-
tion-hierarchical method of cluster analysis made
it possible, based on the determination of the mi-
nimum distance between the studied indicators, to
identify 3 priority clusters, which are characterized
by the presence of the most favorable influence
on the leading characteristics formation of the of
both the state of health and the characteristics of
academic success, primarily according to a whole
group of professionally oriented disciplines.

So, both for young women and for young men
who belonged to group 1 of MA (the level of dai-
ly energy expenditure, respectively, up to 9000 kJ
and up to 11000 kJ) and in the case of determining
the leading indicators of the state of health, and in
the case of performing a prognostic assessment of

educational success according to the group of pro-
fessional-oriented disciplines, 3 clusters should
be considered characteristic: visual-motor speed
cluster (cluster No. 1), visual-sensory cluster (clus-
ter No. 2), integrative-coordination cluster (clus-
ter No. 3). The composition of the visual-motor
speed cluster should have included the indicators of
LPSVMR and LPDVMR, the composition of the vi-
sual-sensory cluster — indicators of KFLFF and the
efficiency of the work performed, the composition
of the integrative-coordination cluster — a number
of indicators that marked the properties of the main
nervous processes, the value of the integral index of
CM, as well as a number of characteristics of atten-
tion functions (degree of involvement in the activity
being performed, mental endurance, etc.). More-
over, it was the last cluster that was the closest to
the characteristics of the state of health and educa-
tional success that were studied in the multidimen-
sional space of the indicators that were measured
(Fig. 1-2).

It should be noted that the following conven-
tional symbols are used in the figures below: SH
— criterion indicator of the state of health (health
group); LPDVMR - the latent period of a diffe-
rentiated visual-motor reaction in the conditions of
choice; LPSVMR - the latent period of a simple
visual-motor reaction under standard conditions;
BNPr — balance of nervous processes; MNPr —
mobility of nervous processes; EW — efficiency
of work performed; ME — mental endurance; DIA
— the degree of involvement in the activity being
performed; KFLFF-gen — the generalized average
value of the data regarding the critical frequency
of the fusion of light flashes; KFLFF-I — data on
the critical frequency of the fusion of light flashes,
characteristic for the left eye; KFLFF-r — data on
the critical frequency of the fusion of light flash-
es, characteristic for the right eye; CM-n — data on
the number of touches during tremometry; CM-t
— data on the speed of execution of the test task
during tremometry; IICM — integral index of coor-
dination of movement.

The situation was similar for young women
students and young men students who belonged
to 2 groups of MA (the level of daily energy ex-
penditure 9000-11000 kJ and 11000-13500 kIJ,
respectively). Both during the determination of
the leading characteristics of the state of health,
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Fig. 1 Peculiarities of unification of clusters of studied indicators among young women of the group 1
of motor activity in the case of prognostic assessment of criterion characteristics of the state of health
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Fig. 2. Peculiarities of unification of clusters of studied indicators among young men of the group 1 of
motor activity in the case of prognostic assessment of criterion characteristics of the state of health

and during the prognostic assessment of educa-
tional success by a group of professionally ori-
ented disciplines, the following clusters should
also be considered priority: visual-motor speed
cluster (cluster No. 1), visual-sensory cluster
(cluster No. 2), integrative and coordination clus-
ter (cluster No. 3). Their composition included,
respectively, the indicators of the LPSVMR and
LPDVMR (cluster No. 1), indicators of KFLFF
and the efficiency of the work performed (clus-
ter No. 2), a number of indicators that noted the
properties of the main nervous processes, leading
characteristics of the CM, first of all, the num-

ber of touches during tremometry and indicators
of the integral index of CM, as well as characte-
ristics of attention functions (degree of involve-
ment in the activity being performed, mental en-
durance, etc.) (cluster No. 3). Moreover, as in the
previous case, it was the last cluster that was the
closest to the characteristics of the state of health
and educational success in the multidimensional
space of the measured indicators (Fig. 3-4).

In the end, the content is quite similar to the
previous two cases, there were relationships bet-
ween the leading characteristics of the state of
health and the characteristics of academic per-
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Fig. 3. Peculiarities of unification of clusters of studied indicators among young women of group 2 of
motor activity in the case of prognostic assessment of criterion characteristics of the state of health

Tree Diagram for 14 Variables
Single Linkage
Euclidean distances

700 - :

600
o 500}
o
c
]
2 400t
a
>
S 300}
£
—

200+t

100 4‘—\

[ ——
LPDVMR CM-t KFLFF-gen EW CM-n ME MNPr
LPSVMR KFLFF-I KFLFF-r BNPr IICM DIA SH

Fig. 4. Peculiarities of unification of clusters of studied indicators among young men of group 2 of
motor activity in the case of prognostic assessment of criterion characteristics of the state of health

formance by the group of professionally oriented
disciplines and psychophysiological functions of
students belonging to group 3 of MA (the level
of daily energy expenditure, respectively, more
than 11,000 kJ and more than 13500 kJ). And in
this case, the visual-motor speed cluster (cluster
No. 1), visual-sensory cluster (cluster No. 2), inte-
grative-coordination cluster (cluster No. 3) should
have been considered the most significant. The
components of the visual-motor speed cluster in-
cluded the indicators of LPVZMR and LPDVMR,
the composition of the visual-sensory cluster in-
cluded indicators of KFLFF and the efficiency of

the work being performed, the composition of the
integrative-coordination cluster included a number
of indicators that noted the properties of the main
nervous processes, characteristics of the CM, first
of all the number of touches during tremometry
and indicators of the integral index of CM, as well
as characteristics of attention functions (degree of
involvement in the activity being performed, men-
tal endurance, etc.). In this case, the last cluster
was the closest to the characteristics of the state of
health and academic success that were studied in
the multidimensional space of the indicators that
were measured (Fig. 5-6).
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Fig. 5. Peculiarities of unification of clusters of studied indicators among young women group 3 of
motor activity in the case of prognostic assessment of criterion characteristics of the state of health
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Fig. 6. Peculiarities of unification of clusters of studied indicators among young men of group 3 of
motor activity in the case of prognostic assessment of criterion characteristics of health

Another method of establishing the interdepen-
dence of indicators that determine the peculiarities
of the functional state and adaptation capabilities
of the organism of young women and young men,
which are characterized by different approaches
to the organization of MA and, therefore, different
values of MA in the context of their influence on
the state of the studied characteristics, it is a factor
analysis. Its main procedures allow to carry out a
quantitative analysis of directly unmeasurable in-
dicators that can be evaluated by studying certain
signs, and, therefore, they provide an opportunity
to carry out a correct description of multidimen-
sional objects based on the definition of in-depth,

systematic in their content, processes of formation
of their indicators. Thus, among students of group
1 of MA the peculiarities of the interdependence
of the characteristics of academic performance by
the group of professionally oriented disciplines (y)
and indicators of psychophysiological functions
of young women and young men should be deter-
mined and formalized as a relationship (1-2):

— in young women who belonged to group 1
of MA:

y =0,391f1 + 0,135f, + 0,438f;; (1)

where the factor f; should have been defined as
the «functional state of the VSSy (the share of the
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variance is 32.68%) and it was associated with the
characteristics of KFLFF, factor f, should have been
defined as the «functional state of CM» (the share
of variance is 21.71%) and, above all, it included in
its structure such characteristics of the coordination
abilities of the young women under study, as data
on the number of touches during tremometry and
the value of the integral index of CM; factor f3
should have been defined as the «functional state
of HNA» (the share of variance is 22.38%) and,
above all, it combined in its structure indicators of
LPDVMR and BNPr of young women;

— in young men who belonged to group 1 of
MA:

y=0,3121f; + 0,194f, + 0,505f3; 2)

where the factor fi should have been defined as the
«functional state of the VSS» (the share of variance
is 33.59%) and it was related to the indicators of
KFLFF; factor f; should have been defined as the
«functional state of the CM» (the share of variance
is 26.95%) and it combined in its structure the
characteristics of the organism’s coordination
abilities, namely, data on the number of touches
during tremometry, the speed of performing the test
task, and the values of the integral CM index; factor
f3 should have been defined as the «functional state
of the HNA» (the share of variance is 24.50%) and,
above all, it included in its structure the indicators
of LPSVMR and LPDVMR of young men.
Peculiarities of the interdependence between
the academic performance characteristics in the
professionally oriented disciplines group (y) and
the indicators of psychophysiological functions
development of the students of the group 2 of MA
had to be presented and formalized as a relation-
ship (3-4):
in young women who belonged to group 2

of MA:
y =0.324f, + 0.212f, + 0.428f3; 3)

where the factor f; should have been defined as
the «functional state of the HNA» (the share of
variance is 32.20%) and, above all, it combined the
indicators of the LPSVMR and LPDVMR of young
women; factor f; should have been defined as the
«functional state of the VSS» (the share of variance
15 25.87%) and it was related to the indicators of the
young women students’ KFLFF; factor f; should

have been defined as the «functional state of CM»
(the share of variance is 22.89%) and, first of all,
it caused the inclusion in its structure of indicators
that provide information about the peculiarities of
such leading characteristics of the coordination
abilities of the girls under study, as the number
of touches during tremometry and values of the
integral index of the CM;

— in young men who belonged to group 2 of
MA:

y = 0.388f + 0.395f, + 0.23713; 4)

where factor f; should have been defined as
«functional state of HNA» (the share of variance is
31.83%) and, first of all, it determined the presence
in its structure of the indicators of LPSVMR and
LPDVMR of young men, factor f, should have
been defined as «functional state of VSS» (the
share of the variance is 23.87%) and it was related
to the indicators of students' KFLFF; factor f;
should have been defined as «functional state of
the CM» (the share of variance is 27.02%) and
it combines in its structure the characteristics of
coordination abilities, namely: indicators of the
number of touches during tremometry;

Peculiarities of the interdependence between
the academic success characteristics in the profes-
sionally oriented disciplines group (y) and indica-
tors of the development of psychophysiological
functions of the body of students of the 3 group
of MA had to be determined and formalized in the
form of relationships (5-6):

— in young women who belonged to group 3
of MA:

y =0.190f; + 0.352f;, + 0.348f3; (5)

where the factor f; should have been defined as
the «functional state of the CM» (the share of
variance is 28.08%) and, first of all, it includes in
its structure indicators that provide information
on the peculiarities of such coordination abilities
characteristics of the young women under study, as
indicators of the number of touches during carrying
out tremometry and the value of the integral index
of CM; factor f, should have been defined as the
«functional state of the VSS» (the share of variance
1s 27.49%) and it is related to the indicators of the
young women students’ KFLFF; factor f; should
have been defined as «functional state of HNA»
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(the share of variance is 22.01%) and, first of all,
it combined in its structure the indicators of young
women’ LPDVMR;

—in young men who belonged to group 3 of MA:

y=0.373f, + 0.2406 + 0.338f3;  (6)

where the factor f; should have been defined as
the «functional state of the CM» (the share of the
variance is 31.00%), which was determined by the
data on the number of touches during tremometry;
factor f> should have been defined as the «functional
state of the VSS» (the share of variance is 28.67%)
and it was related to the indicators of the students’
KFLFF; factor f; should have been defined as
the «functional state of the HNA» (the share of
variance is 21.59%) and, first of all, it combined
in its structure the indicators of LPSVMR and
LPDVMR of young men.

Discussion

The use of the most common procedures of clus-
ter analysis, both during the prognostic assessment
of the leading health indicators and during the deter-
mination of the academic success characteristics in
a group of professionally oriented disciplines, made
it possible to determine 3 priority clusters of the
studied characteristics of the psychophysiological
adaptation of the students’ organism, which make
a significant difference influence on their criterion
values: visual-motor speed cluster (its composi-
tion should have included the characteristics of the
LPSVMR and LPDVMR), the visual-sensory clus-
ter (its composition should have included the char-
acteristics of the KFLFF and the efficiency of the
work being performed), as well as the integrative
coordination cluster (its composition should have
included a number of indicators reflecting the prop-
erties of leading nervous processes, more accurate
in their content of the CV characteristics, as well as
a number of characteristics of the functions of at-
tention, first of all, the degree of involvement in the
activity being performed and mental endurance),
which actually was the most painful approximating
the characteristics of the state of health and acade-
mic success in the multidimensional space of the in-
dicators that were measured. Such results confirmed
a number of data obtained in the course of research
conducted in recent years (Mopo3 Tta iH., 2020;
Ceprera Ta iH., 2022; Hrynzovskyi, 2022) and they
determined the leading ways of developing and fur-

ther introducing effective health-preserving mea-
sures, creating a preventive educational environ-
ment in a medical institution of higher education,
which, according to the data presented in a number
of works (IIpexenkoBa, 2016; Aherne et al., 2016;
Ceprera Ta iH., 2020; Kalashchenko et al., 2021), is
the most effective basis for the formation of a com-
prehensively developed, healthy personality.

The application of the leading procedures of
factor analysis made it possible to establish that
the following factors most favorably affect the aca-
demic success characteristics in the group of pro-
fessionally oriented disciplines in young women
and young men: «functional state of the HNAy,
«functional state of the VSSy», «functional state of
the CV». However, the share of their variance in the
structure of factor loads, which was determined, is
significantly different: among students, the level of
daily energy expenditure is up to 9,000 kJ (young
women) and up to 11,000 kJ (young men), the most
significant contribution is characteristic of the fac-
tor «functional state of the VSS», which is related
to the indicators of the students” KFLFF (among
young women the share of variance is 32.68%,
young men — it is 33.59%), among students whose
daily energy expenditure varies between 9000-
11000 kJ (young women) and 11000-13500 kJ
(young men), — the most significant contribution
is characteristic of the factor «functional state of
HNA» (among young women the share of vari-
ance is 32.20%, among young men — it is 31.83%),
among students, the level of daily energy expen-
diture, the level of daily energy expenditure is
11,000 kJ (young women) and 13,500 kJ (young
men), — the most important contribution is charac-
teristic of the factor «functional state of the CM»
(among young women, the share of variance is
32.20%, among young men — it is 31.83%). Taking
into account the peculiarities of the processes of
professional formation of future specialists in the
medical field, which is associated with the need to
learn rather large volumes and theoretically, main-
ly, practically significant information, this situation
indicates in favor of the presence of clearly ex-
pressed signs of the positive influence of the motor
regime, characteristic of young women and young
men, whose daily energy consumption is 9000-
11000 kJ and 11000-13500 kJ, respectively, which
contributes to the predominant development of the
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Anomauia: oOHuUM i3 NPIOPUMEMHUX KOMNOHEHMI8 30IUCHEHHs CYYACHUX (Di3i0/1020-2i2i€HIYHUX
00CniodHCcenb € NPOSHOCMUYHA OYIHKA OCODIUBOCMEU CMAHOGNEHHS NPOGIOHUX XAPAKMEPUCIUK
cmawny a0anmayiiHux pecypcie opeanizmy cmyoeHmis Ha niocmasi GUKOPUCIMAHHSL CYUACHUX MemOo0ie
CMamucmu4Ho20 aHanizy 6i0N08IOHO 00 YM0O8 nepeOy8auHs, W0 GIOPI3HAIMbCA 0COONUBOCAMU
8NIUBY 300P08 SAMEIPHUX YUHHUKIB, 00 YUCIA AKUX HeOOXIOHO 8IOHeCmU PigeHb PYX0BOI AKMUBHOCHIL.
Memoto oocnioxcenns 6y10 8usHauenHs 0coOIUBOCMEN B3AEMO38 A3KIE MINC XAPAKMEPUCTNIUKAMU
ncuxoizionociunoi adanmayii ma KpumepiaibHUMU NOKA3ZHUKAMU PYX0B0I AKMUBHOCMI CYYACHUX
cmyO0eHmié Ha NiOCMasi 3acmocy8aHHs npoyedyp KIAcmepHoz2o i ¢hakmopuozo auanizy. B x00i
BUKOHAHHS HAYKOBOI pobomu nio Haznsioom nepedysanu 285 cmyoenmis (150 disuam ma 135 onaxis),
5KI 32I0HO 13 piGHeM pyX0oeoi akmusHocmi Oyiu po3nodineHi Ha 3 epynu nopiensauus. [lo ix ckiaoy
8I0N0BIOHO Oyu 3anyueHi ocodou 3 sucoxum (1 epyna pyxoeoi axkmusnocmi: 50 dieuam ma 45 wHaxis),
cepeonim (2 epyna pyxoeoi akmuenocmi: 50 dieuam ma 45 onaxis) ma Husbkum (3 epyna pyxoeoi
axmuenocmi. 50 disuam ma 45 onaxis) pisnem pyxo6oi akmusrHocmi. Ak Kpumepianohi NOKA3HUKU
PYX080i akmusHocmi ciio OV10 8I03HAYUMU NOKA3HUKU 00008UX eHepeosumpam, Wo OYIiHIOB8AIUCD
32i0HO 13 XpoHnomempadicHo-madauyHum memooom — 0o 9000 xllc (pieenv pyxosoi axmusHocmi
nuzvkutr), 9000-11000 kl{oc (pisens pyxoeoi axmusnocmi cepedHiti), nonao 11000 xlic (pisenw
PYX0680i akmueHocmi 8UCOKULL) ceped diguam, ma NOKA3HUKU pyxoeoi akmuenocmi — 0o 11000 xk/[xc
(pisenv pyxosoi akmusnocmi Huzvkuti), 11000-13500 xllxc (pisenv pyxogoi akmuenocmi cepeoHiti),
nounao 13500 xlc (pieenv pyxosoi akxmusHocmi GUCOKUL) ceped MOHAKI6. Y naykogii pobomi
BUKOPUCMOBYBATUCL — MEOUKO-COYION02IUHI,  eni0eMionociuti,  Ncuxoghiziono2iumi,  NCUXo1020-
neoazoeiuni ma cmamucmudni Memoou. B xo0i npoeedenux docniodicenv Ha niocmaei 3acmocy8ants
npoyeoyp K1acmepHozo i (akmopHo20 auanizy 6usHaAueHi 0cOONUBOCMell 63AEMO38 SA3KIE Midc
Xapaxkmepucmukamu @QYHKYIOHATIbHO20 CMAHY Md PiHs PO3GUMKY NCUXOQI3i0N02iuHUX DyHKYil
i, omoice, NPOGIOHUMU XAPAKMEPUCMUKAMU HCUXOQDi3i0N02iuHOI adanmayii ma KpumepiaibHUmMu
NOKA3ZHUKAMU PYXO0BOI AKMUBHOCI CYUACHUX CYOenmis. [laHni 6uKopucmanus npoyeoyp KiacmepHozo
aHanizy UHAYANU, WO HA NPOBIOHI XApPAKMEPUCMUKY CIAHY 300p08 '8 Ma HABYAIbHOI YCRIUHOCTI
HAUOIbW Cymmesutl 6Naue cnpasisiiu 3 nposioHux Kiacmepu Xapakmepucmux ncuxoqhiziono2iunoi
aoanmayii opeaHiamy cmyoeHmis, a came: 30P080-MOMOPHUL WBUOKICHUU, 30PO60-CEHCOPHULL mda
iHmezpamusHo-KooOpoOuHayiunull Kiacmepu. Pazom 3 mum 3a pe3yiomamamu 3acmocy8ants npoyeoyp
Gakmopnoeo ananizy 6CMAaHoOB8NIEHO, WO HAUOIIbW NOZUMUSHUU 6NIUE HA (QYHKYIOHATbHULL CIAH
Opeawnizmy 0iguam i IOHAKI6 CAPABIAE PYXOBULL PEeXHCUM, BAACMUBULL OJisl CIYOEHMOK [ CmMyO0eHmis,
3HaueHHss 000068uUx eHep2osumpam axKux koauearomocs y mexcax 6io 9000-11000 ko ma y mesxncax
11000-13500 k.
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Abstract: during the study, the methodology of the prehepatic portal hypertension (PPH) develop-
ment model in Wistar rats was set, using partial portal vein ligation (PPVL). It was followed by the anal-
ysis of model stability and its prolongation over time using the indicator of the portal vein constriction
rate (PVCR) and the portohepatic perfusion (PHP) dependence on it. It was found that in 4-week-old
rats with a body weight of 99.6 + 2.0 g there was no mortality in PPVL at 53.45%, the reduction of PHP
was critical at 69.13% of PPVL; in a group of 6-week-old rats with a body weight of 155 + 3.5 g, where
the median PPVL was 58.67 (95% CI 56.3-59.82) after PPVL, there was no mortality. At the same time,
a delay in the physical development of rats was noted in comparison with the control subgroup and the
subgroup with false ligation. Parenchymal and vessel changes were registered on serial ultrasound ex-
amination.

Keywords: hypertension, laparotomy, ligation, rats, body weight.

Introduction Most of the rats which survived developed PPH. Be-

Prehepatic portal hypertension (PPH) is an in- tween 1973-1975 it was shown that the diameter of
crease of hydrostatic pressure within a portal vein the stenotic zone and rat’s body mass or age were
(PV) system, which results from liver blood inflow critical in the analysis of the survival rate (Myking &
impairment. As a consequence, portohepatic perfu- Halvorsen 1973,1975). Besides dogs and rats, PPH
sion (PHP) decreases and variceal bleedings fromthe models created by means of PV constriction were
enlarged esophageal veins (EEV) develop. Various described in rhesus monkeys (Laufman et al., 1960),
animal models were created to study the processes pigs (Jensen et al., 1987), rabbits (Jensen, Dybdahl,
that take place in PH. The most common modeling & Juhl, 1986), and mice (Cheever & Warren, 1963).
technique is partial portal vein ligation (PPVL) in Further research and PPH animal models system-
rats. The first attempts to induce portal hypertension atized the understanding of each model benefits and
(PH) in animals belong to Neuhof H. (1913), who disadvantages. Thus, dogs, pigs, or rabbits may be
tried to limit the PV blood inflow in dogs but failed. effective for esophageal varices studies, while rats,
Later Reynell P.C. (1952) narrowed PV in rats, due to their smaller physical size, develop PPH pre-
reaching 50% lethality in his study group of animals. dictably with lower lethality, which is confirmed by
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the studies of Wen et al. (2009) and Rodrigues et al.
(2014). PH model in rats became widespread in PH
studies for sterile conditions are not necessary for
its creation and there is no need in special postop-
erative care. Wistar and Lewis rats are equally suit-
able for PPH modeling. Within a few days after PV
narrowing liver function tests show a slight decrease
in total plasma protein and a slight increase in tran-
saminases and alkaline phosphatase. Liver function
tests return to normal in 2 weeks after surgery (Roz-
gaetal., 1985). The mass of the liver in rats after the
narrowing of the PV is lower compared liver mass
in a group of animals with false ligation (Halvorsen
& Myking, 1979). Also, the model of PPH in rats,
obtained by PPVL, is used to determine changes in
visceral blood circulation and the pathophysiology
of hemodynamic changes that occur after ligation
(Abraldes, Pasarin & Garcia-Pagan, 2006; Wang,
Kuang & Chen, 1994). However, according to lite-
rature sources, mentioned studies were performed
approximately 2—4 weeks after PPVL, and results
beyond this period are difficult to be found. It is also
to be mentioned that in most studies adult rats were
used. It is assumed that the increased pressure in
the PV system can last for a longer period of time
and result into a chronic PPH. The purpose of this
study is to analyze the existing PH animal models,
and in a search for new data to create a stable and
time-prolonged PPH model by means of PPVL in
experiment, using the indicator of the degree of PV
narrowing (DPVN), which will allow to find the re-
lationship between the critical reduction of PHP on
one hand and result into PPH development on the
other, with further observation and description of
changes that occur after the model creation.

In the literature and different works clear data
on the rat model lasting 3-6 months were not found,
so the main differences of our study are the young
age of the animals, the duration of the disease and
the stability of the condition at the end of the ob-
servation, achieved due to partial ligation of the
portal vein. which would make it possible to obtain
a long duration of the disease and, accordingly, the
opportunity to analyze the changes in the liver that
occur at the time of withdrawal of the animals from
the study.

The final goal and the investigated processes
can be completely different but our technique al-

lows obtaining rats with portal hypertension with
3-6 months or even more after ligation.

Aim

To study and to create the stable prolonged
PPH model with all its clinical manifestations and
achieve significant relationship between portal
vein stenosis and mortality after ligation surgery
in young rats.

Materials and methods

The experiment was performed in several sta-
ges. Available full-text archives of biomedical and
life sciences journal literature were studied on ap-
propriate subject initially, and then the study con-
ception was created. Clear data or models on ani-
mals of such a young age were not found, therefore
the selection and search of age groups at the first
stage was carried out experimentally, including the
use of such a catheter, in which there was no abso-
lute lethality during the operation.

Male Wistar rats (n = 40) were included into
the study. In the first study group (n = 10) rats
were 4 weeks old, and in the second study group
(n=30)— 6 weeks old (Table1). Body mass of rats
from group 1 was 99,6 + 2,018 g. The main and
the target division of rats was in the group 2: they
were divided into subgroups, where the PPVL was
performed with stenosis formation (n = 15), and
the ligation without obstruction, so called sham
surgery with false ligation, (n = 10), and the group
of control (n = 5), with body mass of 155 + 3,5,
155,7+2,9 and 158,2 + 3,5 g. correspondingly;
Multiple comparisons test showed no difference
in rats body mass between groups (p = 0,870). The
selection of the optimal catheter for narrowing the
PV was carried out experimentally: it was found
that at 24G there is a critical narrowing of the PV
which leads to acute irreversible decrease of PHP
and death so then we used only 22G catheter. Con-
striction rate after PPVL was calculated using the
following formula: (1 —zr2/zR?) x 100%, where
r— 1is the catheter radius, and R — vessel radius
(Rodrigues et al. 2014). In our work we showed it
as degree of PV narrowing (DPVN).

All work with experimental animals was car-
ried out in compliance with the Law «On the Pro-
tection of Animals from Cruelty Treatment» of
Ukraine, the «European Convention for the Pro-
tection of Vertebrate Animals Used for Experimen-
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Table 1. Characteristics of animals in the study groups

Total number of Wistar rats (n = 40)
Group 1 (n=10) Group 2 (n =30)
Subgroup - PPVL (n=15) | False ligation (n = 10) | Control (n=15)
Age 4 weeks 6 weeks
Body mass, g 99,6 £2,0 155+3.,5 155,7+2,9 1582 +3.5
Catheter 22G (n=2) 24G (n=4) 22G - -
Mortality 0 4 0 0 0

tal and Other Scientific Purposes», principles and
norms of biological safety.

The Committee on Clinical Investigation of
Bogomolets National Medical University approved
this study (Protocol Nel41 27.01.2021). All the
studies were conducted according to implemented
guidelines in consideration of GCP-ICH and Dec-
laration of Helsinki. The represented results of the
work are a part of scientific study Ne0122U001363
which is funded by the Health ministry of Ukraine
from the state budget.

Prior to the modeling surgery and after it, all the
rats from experimental groups were kept in cells with
similar conditions: light intensity, microclimate,
food and water supply. All the animals were weight-
ed and measured Before the surgical intervention.
Ketamine was administered intraperitoneally for
general anesthesia at a dose of 50 pg/kg. PPVL was
performed by applying a synthetic ligature to the
PV main brunch. After abdominal skin epilation,
the surgical field was three times desinfected with
povidone iodine solution. The median laparotomy

was performed — an incision was made in the skin,
subcutaneous tissue, muscles, and peritoneum, af-
ter which the intestinal loops were brought out and
to the right. The anatomy of the liver was studied
after the liver was retracted upward to visualize
the splenomesenteric confluence (SMC) which is
formed by splenic vein (SV) and superior mesen-
teric vein (SMV) (Fig. 1).

After a thin dissector used to mobilize the PV
around its circumference in the most accessible
part, which is its middle third usually, to pass care-
fully a 4/0 monofilament threadbehind it. Then a
24G or 22G (with plastic tubes diameters 0.7 and
0.9 mm respectively) polyurethane catheter was in-
stalled parallel to the vein, and a knot was formed
around both PV and catheter. Finally a catheter
was carefully removed, and a zone of stenosis was
obtained, since the diameter of the PV exceeded
the diameter of the catheter (Fig. 2).

When the catheter was removed the effective-
ness of obstruction in the formed stenosis zone was
assessed in case SV and SMV swelling and intes-

A

B

Figure 1. Surgical incision and access to the organs of the abdominal cavity (A)
and vessels after visceral rotation to the left (B): 1 — splenic vein, 2 — superior mesenteric vein,
3 — splenomesenteric confluence, 4 — portal vein

Ukrainian scientific medical youth journal, 2023, Issue 2 (139)

http://mmj.nmuofficial.com

19


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal

Issue 2 (139), 2023

Creative Commons «Attribution» 4.0

ISSN 2786-6661
cISSN 2786-667X

B

Figure 2. PPH modeling by means of PPVL in rats. A — PV ligation on the 22G catheter,
B — overall look after PPVL, partial narrowing of PV main trunk is formed (white arrow)

tinal hyperemia appeared. Layered closure of the
wound was performed with a 4/0 polyester thread,
the postoperative wound was desinfected with ch-
lorhexidine. In the false ligation subgroup, a ca-
theter was not used and tightening of the thread
was not carried out: the knot was freely located on
the vessel. All the other stages were performed in a
similar technique (Fig. 3).

We did not use any antibiotics after surgery but
abdominal cavity was cleaned with normal saline
and chlorhexidine solution during operation.

Surgical interventions were performed under
optical magnification. The duration of each sur-
gery was from 7 to 9 minutes, after which the
rats were returned to their usual conditions. The
results of ligation were evaluated by observing
the rats behavior, measuring their body mass,
and the ultrasound examination of the abdo-
minal cavity, during which the following pa-
rameters were compared: the density of the li-
ver parenchyma, collaterals development in the
porta hepatis, and the presence of splenomegaly.

A

B

Figure 3. False PV ligation in rats (sham procedure). A — passing the thread and forming
of the false loop with the knot, B - overall look of the free thread loop on the main PV branch
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Ketamine sedation was used for following ultra-
sound examination.

Philips HD 11 was used to perform ultrasound
examination. PV diameter was measured by means
of digital caliper of 0.02 mm division. Statistical
analysis was performed using IBM SPSS for Win-
dows version 24.0 (IBM Corp., Armonk, NY) and
EZR (R-statistics) packages. The statistical signifi-
cance was set at the level p < 0.05.

Results and discussion

In the experiment at the stage of research deve-
lopment and the method in the rats of study group
1 with PV diameter of 1,3 = 0,007 mm 24G and
22G were chosen as optimal for ligation. In four
rats which died within 24 hours after surgery PPVL
resulted into critical PHP decrease, while two rats,
in which 22G catheter was used, survived. Other
four animals died for technical issues during the
surgical procedure. The correlation of these pro-
cesses is reflected mathematically in the indicator
of the DPVN, which was set to assess the critical
PHP decrease (Table 2). According to formula,
median DPVN was 70,54% (95%CI 69,13-71,87)
in rats which died after PPVL with 24G catheter.
DPVN in two rats which survived was 52,07%
and 53,45% correspondingly. The autopsy of four

rats that died during 24 hours after surgery showed
hemorrhagic exudate in the abdominal cavity, sig-
nificant venous hyperemia of the intestinal vessels,
its swelling. Rats liver was pallor, with decreased
elasticity. SV expansion and an increase of spleen
size compared to preoperative were noted. Func-
tional disorders after critical PPVL that caused
death is associated first of all with severe hypogly-
cemia and acute liver failure.

After obtaining high mortality rate in study
group 1, identifying the critical meaning of PHP,
the second study group was formed (n = 30) with
6 weeks old rats. The study group 2 was divided
into three subgroups: subgroup 1 — PPVL with
22G catheter (n = 15), subgroup 2 — false ligation
(n=10), subgroup 3 — control subgroup, with no
surgeries performed in animals (n = 5). PV diam-
eter was 1,4 mm (95%CI 1,36-1,42) in subgroup
1, and 1,39 mm (95%CI 1,38-1,42) in subgroup 2;
with no difference found between diameters in sub-
groups (p = 0,686). Catheter diameter was 0,9 mm.
No mortality was observed in both subgroups; ac-
cording to set mathematical model, median DPVN
was 58,67% (95%CI 56,3-59,82) (Table.3).

Thus, during our experimental study, we de-
veloped a stable and long-term model of PPH in

Table 2. Characteristics of animals and DPVN in study group 1

Study group 1 (n = 10), 4 weeks old rats, catheters 22G+24G

PPVL (n =6) Without PPVL or sham

Indicator 22G (n=2) 24G (n=4) surgery (n=4)
PV diameter 1,3 +0,007 mm -

DPVN 52,07% and 53,45% 70,54% (95% BI 69,13-71,87) -

Survival 2 0 —
Mortality 0 4 4

Table 3. Characteristics of animals and DPVN in study group 2
Study group 2 (n = 30), 6 weeks old rats, catheter 22G

Indicator PPVL (n=15) False ligation (n = 10) Control group (n = 5)
PV diameter 1,4 mm (95%CI 1,36-1,42) 1,39 mm (95%CI 1,38-1,42) -

DPVN 58,67% (95% CI 56,3-59,82) - -

Survival 15 10 5

Mortality 0 0 0
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rats. We also observed a significant hair loss, blu-
ish skin, low physical activity, decreased appetite
compared to rats of subgroups 2 and 3. Four weeks
after PPVL surgery an ultrasound examination of
the abdominal cavity was performed, where we
saw that spleen was markedly enlarged in all rats
of subgroup 1, collateral blood circulation in porta
hepatis and formation of venous cavern, hepatofu-
gal PV blood flow were seen in 11 rats (73,3%)
of subgroup 1, the density of liver tissue was in-
creased in comparison with healthy rats and rats
which underwent false ligation (Fig.4).

Animal models made it possible to study the
hemodynamic changes, both visceral and syste-
mic blood circulation disorders, specific for PH in
detail. PPH models can be used for visceral and
hyperdynamic blood circulation studying, while
cirrhosis models allow to study changes in intrahe-
patic microcirculation that lead to increased portal
perfusion resistance (Abraldes, Pasarin & Garcia-
Pagan, 2006). In vivo studies are necessary to
study the pathophysiology of hyperdynamic blood
flow which can be provided by PPVL PPH model
(Vorobioff, Bredfeldt & Groszmann, 1983; Colom-
bato, Albillos & Groszmann, 1992). Moreover,
mentioned PPH model can be easily reproduced,
and does not require significant financial input; PH
develops and becomes demonstrative in a short pe-
riod of time. In particular, PH with hyperdynamic
blood circulation and portosystemic shunts can

be registered or visualized in rats one week after
PPVL (Abraldes, Pasarin & Garcia-Pagan, 2006).

Increased pressure in the PV basin can be ob-
tained by PPVL together with raised blood flow re-
sistance in the PV (Silva et al., 2013). By means of
catheter with diameter of 0.9 mm, it was possible to
use a mathematical calculation that determined the
DPVN (1 — r2z/7R?) x 100%). Mentioned 0.9 mm
catheter allowed to narrow the PV with an diame-
ter of 1.4 mm by an average of 58.67%. Such a nar-
rowing causes a rapid increase of the portal blood
pressure PV. Its stabilization is observed after two
weeks but remains higher than the basal value even
in the period when the dilatation of the tributaries
of the PV is already observed. A catheter with a
diameter of 1 mm have not resulted into significant
and clear changes of PHP, though the mortality of
animals decreased (Wen et al., 2009).

PPVL models are important because complete
ligation leads to a fatal outcome in all experimen-
tal animals provoked by the termination of the PHP
(Cheever & Warren, 1963), On the other hand PHP
as an indicator is extremely important as it gives the
possibility to calculate the vital initial parameters.
With a 0.9 mm (22G) catheter, DPVN of 58.67%
was obtained in our experiment, and Rodrigues et al.
(2014) reached DPVN of 55.8% with a survival rate
of 100% in both studies. At the same time, Wen et al,
using a 0.7 mm diameter (24G) catheter, achieved a
survival rate of 80% reaching DPVN of 88.9% (Wen

Figure 4. Ultrasound image obtained in a rat 4 weeks after PPVL:
PV cavern and hi density parenchyma can be seen
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MoneJib 101e4iHKOBOI OPTAJILHOI rinepreHsii y nrypis

Toxik Ouer'?, ’Kymik Imutpo?, lerrsproBa Jdapesa'?, JleBunbkuii Anaroiii'?,
JlanikoBa-bpurincbka Terbsina®

"Hamionanpuuii Mmequunauii yaisepeuret iM. O.0. boromonbiis, Kuis
’HamionansHa auTs4a crerianizosana gikapas OXMATINUT, Kuis

‘lactutyt dizionorii im. O.0. boromonsus HAH Ykpainu, Kuis

Anomauia: 6 xo00i poboomu 0y10 NOCMABIEHO MA OOCHIOHNCEHO MEeMOOUKY MOOeNi PO3BUMKY
ooneyinkosoi nopmanvuoi cinepmensii (AIII) y wypis ninii Bicmap 3 6UKOPUCMAHHAM YACMKOBOL
nepeg’sisku sopimnoi eéenu (411BB) 3 nooanvwum ananizom cmadbitbHocmi ma npoioHe08anocmi yici
MoOeii 8 4aci 3 UKOPUCMAHHAM NOKA3HUKA CYNeHs 38ycenHsl gopimHoi éenu (C3BB) ma 3anexicnocmi
8i0 Hb020 nopmoneyinkosoi nep@ysii (III1I1). byno eussnero, wo y wypie 6ikom 4 mudicHi 3 Macow
mina 99,6 + 2,0 & kpumuunum 6yno suudnicenns I éxce npu C3BB 69,13%, a npu C3BB 53,45%
JlemanvHocmi He 0y10, y epyni wypie eikom 6 mudicHie 3 macoro mina 155 = 3,5 e, oe mediana C3BB
cknana 58,67 (95%BI 56,3-59,82) nicis YIIBB, nemanvuocmi ne 6yno. Qonouacno 0yno 8iomiueno
3ampumKy Qi3uuH020 PO36UMKY WYPi6 8 NOPIGHAHHI 3 KOHMPOTILHOI NIOSPYNOIO MA NIOPYNOIO 3 XUOHUM
JI2YBAHHAM MA YIMKI 3MIHU NPU VIbIMPA3EYKOBOMY OOCTIONCEHHI.
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Abstract: the dominant role during the incidence of degenerative-dystrophic changes of the spinal col-
umn in the lesion is pain syndrome of varying intensity. The purpose of this study: to evaluate the effec-
tiveness of conservative methods of treatment of degenerative-dystrophic disk diseases. The retrospective
dynamic study included 107 medical records of outpatients, the average age of patients with degenera-
tive-dystrophic disk disease who underwent rehabilitation treatment at Evminov Center for Vertebral Health
in the period 2021-2022 was 43.4 £+ 4.2. Rehabilitation treatment included personalized kinesitherapy on
Evminov Prophylactor (inclined board), Glisson'’s Loop, taking non-steroidal anti-inflammatory drugs
(NSAIDs) for up to two weeks (appointment depending on the intensity of the pain syndrome) against the
background of compliance with the orthopedic regimen and follow-up by a rehabilitologist in dynamics.
Depending on the therapy, the examined patients were divided into 3 groups: group I — patients with kine-
sitherapy, Il — kinesitherapy in combination with non-steroidal anti-inflammatory drugs, Il — kinesitherapy
with Acetaminophen (respectively: 44 (41.1%)); 33 (30.8%), 30 (28.1%) patients). The duration of taking
NSAIDs is 1-2 weeks, and Acetaminophen is 5-7 days. The condition of patients was assessed at the time of
the initial visit to Evminov Center and after the first course (3-6 weeks) of rehabilitation measures aimed at
decompression of the intervertebral discs. A visual analogue scale was used to measure the intensity of the
pain syndrome. According to the results of the study, after 3-6 weeks, there was a positive dynamics of the
course in all patients with degenerative-dystrophic disk disease. After 1-2 weeks from the initial visit to the
doctor, all patients observed a significant or complete disappearance of pain. Since it is necessary to per-
form therapeutic exercises on Evminov Prophylactor only until pain appears, and NSAIDs and Acetamino-
phen block the pain perception threshold, kinesitherapy in groups Il and 1l was carried out in a gentle mode
(low-amplitude movements), in contrast to group 1. After the end of the course of drug therapy (NSAIDs — up
to 2 weeks and Acetaminophen —up to 7 days), patients of both groups increased the range of motion on an
inclined board, which is confirmed by measuring the intensity of the pain syndrome with a visual analogue
scale at certain time intervals. According to the results of the study, patients who received kinesitherapy
started strength exercises 1-2 weeks earlier than in groups Il and II1. Thus, in the rehabilitation treatment
of degenerative-dystrophic disk disease with pain syndrome of varying intensity, it is necessary to include
kinesitherapy on Evminov Prophylactor, which, 1-2 weeks earlier than when combined with non-steroidal
anti-inflammatory drugs or Acetaminophen, allows to get a positive effect, first of all regarding pain.
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Introduction

According to the results of recent studies,
266 million people (3.63%) worldwide suffer from
degenerative-dystrophic disk diseases (DDDD)
annually, with the highest and lowest estimat-
ed incidences found in Europe (5.7%) and Africa
(2.4%), respectively (Ravindra et al., 2018). A pain
syndrome of varying intensity plays a dominant
role in the incidence of degenerative-dystrophic
changes of the vertebral column in the focus of
the lesion (Casiano et al., 2022). Osteoarthritis and
chronic low back pain are the single leading causes
of disability with estimates ranging from 40% to
85% (Hunter et al., 2019).

Conservative treatments for pain include over-
the-counter medications such as Acetaminophen or
non-steroidal anti-inflammatory drugs (NSAIDs)
(Peck et al., 2020). Recent guidelines from the
American College of Physicians recommend
NSAIDs as a first-line pharmacologic drug (Chou
et al., 2017). The use of non-steroidal anti-inflam-
matory drugs, especially for a long time, leads to
side effects. Although short-term use is considered
relatively safe.

Different methods of kinesitherapy are used
to eliminate movement disorders and back pain
(Owen et al., 2020; ITorammsrok et al., 2016).

The combination of kinesitherapy with Ace-
taminophen and kinesitherapy with non-steroidal
anti-inflammatory drugs becomes an interesting
method of comparative characterization of the
quality of treatment of patients with degenera-
tive-dystrophic changes of the spine.

Aim

To evaluate the effectiveness of conservative
methods of treatment of degenerative-dystrophic
disk diseases.

Materials and methods

The retrospective dynamic study included
107 medical records of outpatients, the average
age of patients with degenerative-dystrophic disk
disease who underwent rehabilitation treatment at
Evminov Center for Vertebral Health in the period
2021-2022 was 43.4 + 4.2. The established diag-
nosis was confirmed by clinical (anamnesis, com-
plaints, objective examination) and instrumental
(magnetic resonance imaging (MRI), dopplerogra-
phy of vessels of the head and neck) examination
methods. Rehabilitation treatment included per-

sonalized kinesitherapy on Evminov Prophylactor
(inclined board), Glisson’s Loop with pathology
in the cervical region, taking non-steroidal anti-
inflammatory drugs (NSAIDs) for up to two weeks
(appointment depending on the intensity of the
pain syndrome) against the background of compli-
ance with the orthopedic regimen and follow-up by
a rehabilitologist in dynamics. Depending on the
therapy, patients are divided into 3 groups (Fig. 1).

28%
31%
- . 31%

B 1 group (n = 44): kinesitherapy
B 11 group (n=33): kinesitherapy + nonsteroidal anti-
inflammatory drug

Figure 1. Characteristics of patient groups
(n=107)

The duration of taking NSAIDs is 1-2 weeks,
and Acetaminophen is 5-7 days. The condition of
patients (pain, muscle weakness and partial loss
of sensation in the limbs) was assessed at the time
of the initial visit to Evminov Center and after the
first course (3-6 weeks) of rehabilitation measures
aimed at decompression of the intervertebral discs
(Adanacwena et al., 2021). A visual analog scale
(VAS) was used to measure the intensity of the
pain syndrome (Hayes and Patterson, 1921). Pain
was assessed at periodic visits and at the end of
one week over the phone (after acetaminophen
was completed).

All three groups were homogeneous in terms of
age, sex, and degree of severity (mild and moderate)
of degenerative-dystrophic diseases of the spine.

Statistical processing of the obtained data was
carried out using the IBM SPSS Statistics Base
version 22.0 program. Differences at p < 0.05 are
considered statistically significant.

Results

Analysis of pathognomonic symptoms for de-
generative-dystrophic disk disease during the ini-
tial visit to Evminov Center for Vertebral Health
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indicated the presence of pain syndrome of varying
intensity, numbness and loss of sensitivity in the
limbs, muscle weakness. However, according to
the results of the study, after 3—6 weeks, there was
a decrease in complaints in all patients (Table 2)
and symptoms of the disease (Table 3).

The first stage of treatment of degenera-
tive-dystrophic disk diseases is aimed at unloading
(stretching) the spine.

All patients observed a significant or complete
disappearance of pain after 1-2 weeks. Since it

is necessary to perform therapeutic exercises on
Evminov Prophylactor only until pain appears, and
NSAIDs and Acetaminophen block the pain per-
ception threshold, kinesitherapy in groups II and
IIT was carried out in a gentle mode (low-ampli-
tude movements), in contrast to group I. After the
end of the course of drug therapy (NSAIDs — up to
2 weeks and Acetaminophen — up to 7 days), pa-
tients of both groups increased the range of mo-
tion on an inclined board. The result of VAS in pa-
tients was obtained from the study of pain intensity

Table 2. Characteristics of complaints of patients with degenerative-dystrophic diseases of the spine
by patient groups before and during treatment

Groups of patients, n = 107
Complaints I,n=44 II,n =33 III, n =30

Initial visit | Repeated visit | Initial visit | Repeated visit | Initial visit | Repeated visit
Cephalgia 14 (31,8%) 10 (22,7%) | 17 (51,5%) 10 (30,3%) | 9 (30,0%) 7 (23,3%)
Dizziness 10 (22,7%) 4(9,1%*)| 6(18,2%) 2 (6,1%%*) - -
Cervicalgia 19 (43,2%) | 6 (13,6%**)| 20 (60,6%) 8 (24,2%*) | 17 (53,3%) 6 (20,0%%*)
Thoracalgia 14 (31,8%) 6 (13,6%%) - - 2 (6,7%) 2 (6,7%)
Lumbargia 31(70,5%) | 7 (15,9%**)| 28 (84,8%) 5(15,2%**) | 23 (76,7%) 2 (6,7%*%*)
1 Blood pressure 6 (13,6%) 2 (4,5%%) | 11(33,3%) 41 2,1%) | 5(16,7%) 4 (13,3%)
Radiation of pain
to limb 24 (54,5%) | 10(22,7%*)| 13 (39,4%) 5(15,2%*) | 21 (70,0%) 17 (56,7%)
Numbness of limb 9 (20,5%) 1(2,3%**)| 4 (12,1%) 0 (0%**)| 6(20,0%) 1 (3,3%*%*)
Muscle weakness 2 (4,5%) 2 (4,5%) - - -

Note: Statistical comparison was noted in I, II and III groups of patients before and after treatment: * — significant
differences, p < 0.05; ** — significant differences, p <0.01.

Table 3. Characterization of symptoms of with degenerative-dystrophic diseases of the spine
by patient groups before and during treatment

Groups of patients, n = 107

Rl I, n =44 I, n=33 I, n =30
symptoms
Initial visit | Repeated visit | Initial visit | Repeated visit | Initial visit | Repeated visit

Neri’s sign 39 (88,6%) | 9(20,5%**)| 27 (81,8%)| 10(30,3*%)| 26 (86,7%)| 3 (10,0%**)
Dejerine’s
symptom 19 (43,2%) 6 (13,6%)| 16 (48,5%) 6 (18,2%%*) | 21 (70,0%) 8 (26,7%%)
Spurling’s sign 22 (50,0%) 3(6,8%*)| 18 (54,5%) 6 (18,2%*) | 17 (56,7%) 2 (6,6%**)
Pain in valleix’s
point 34 (77,3%) | 11 (25,0%%*)| 31(93,9%)| 13 (39,4%%*)| 27 (90,0%)| 12 (36,7%%*)

Note: Statistical comparison was noted in I, IT and III groups of patients before and after treatment: * — significant
differences, p < 0.05; ** — significant differences, p <0.01.
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during the initial visit to the rehabilitation doctor
of Evminov Center for Vertebral Health, as well
as after 2 and 4 weeks of rehabilitation treatment
(Fig. 2).

According to the results of the study, patients
who received kinesitherapy started strength exer-
cises 1-2 weeks earlier than in groups II and III.
Side effects of NSAIDs and Acetaminophen were
not recorded in patients.

After 3-6 weeks of rehabilitation measures on
Evminov Prophylactor using the Glisson’s loop
(for degenerative-dystrophic lesions of the cervi-
cal spine), all patients are assigned the II stage of
rehabilitation (a course of strength exercises).

Discussion

NSAIDs and Acetaminophen (Freo et al., 2021)
in degenerative-dystrophic disk disease are used
for pain syndrome due to interference with the
synthesis of prostaglandins, which leads to inhibi-
tion of the inflammatory cascade. Musich et al. in
their work used muscle relaxants, gabapentin, local
analgesics, glucocorticoids, and acetaminophen in
a random sample of elderly people aged 64 years
and older, which had a certain role in the treatment
of back pain in each specific case (Musich et al.,
2019).

(Chou Ta iH., 2018). Results of studies in the
literature on NSAIDs and Acetaminophen for both
acute and chronic pain in DDDD are highly con-
flicting (Chou et al., 2018).

111 group

Van der Gaag et al. found moderate-quality
evidence that NSAIDs were slightly more effec-
tive than placebo in reducing short-term pain and
high-quality evidence that they were slightly more
effective than placebo in reducing disability in acute
low back pain (van der Gaag et al., 2020). In chronic
nonspecific low back pain, the effects on pain reduc-
tion and improvement in function are usually small/
moderate and short-lived (Koes et al., 2018).

In a 2015 Cochrane review, Moore et al. eva-
luated the effectiveness of NSAIDs in chronic back
pain, especially with a neuropathic component.
251 patients with chronic low back pain partici-
pated. The authors concluded that there was insuf-
ficient information to make a decision about the
efficacy or safety of new NSAIDs in the treatment
of chronic low back pain with a neuropathic com-
ponent (Moore et al., 2015).

NSAIDs are associated with gastrointestinal,
cardiovascular (Varrassi et al., 2020), skin, renal,
hematological, respiratory, and central nervous
system side effects (Lanas et al., 2010).

Chou et al. showed that Acetaminophen was in-
effective in acute low back pain, NSAIDs had less
benefit in chronic low back pain (Chou et al., 2017).

In the literature of Saragiotto et al. was not
found study evaluating patients with subacute low
back pain (Saragiotto et al., 2016).

Most current international clinical practice
guidelines continue to recommend Acetaminophen

IT group
I group
6,8
|
0 1 2 3 4 5 6 7
[ after 4 weeks [ in 1 week Il before treatment

Figure 2. Intensity of pain according to VAS groups in the course of treatment after one week
(in telephone mode) and at re-admission.

Note: Statistical comparison is noted in I, I and III groups of patients: * — probable differences, p < 0.05;

** _ significant differences, p < 0.01.
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as first-line therapy for chronic back pain. Multi-
modal therapy including this drug appears to be
more effective (Price et al., 2022) when NSAIDs
are used for acute back pain (Qaseem et al., 2017).

Hepatotoxicity is a worrisome side effect, but
it is rare in adults who take Acetaminophen (Para-
cetamol) as prescribed, including people with cir-
rhosis (Alchin et al., 2022), which is reflected in
our research.

The latest clinical guidelines emphasize the
importance of providing non-pharmacological care
to patients with back pain: magnetotherapy, elec-
trotherapy, massage (Grushina et al., 2021), the-
rapeutic gymnastics (Ozyemisci Tagkiran, 2020),
mechanotherapy?2, ero2 and ers2, mechanotherapy
and er. (Wang et al., 2018; Koes et al., 2018).

Conclusions

1. In the case of degenerative-dystrophic disk

disease, the scheme of the complex conserva-
tive method of treatment primarily includes
kinesitherapy on Evminov Prophylactor as
needed with the inclusion of Glisson’s loop.

2. To include in the therapy NSAIDs or ace-

taminophen depending on the severity of
the pain syndrome in the pharmacological
treatment to facilitate individual care as a
symptomatic treatment at the discretion of
the doctor and according to the patient’s
condition.

3. Kinesitherapy on an inclined board allows
you to get a positive effect 1-2 weeks earlier
than with its combined use with NSAIDs and
Acetaminophen.

Prospects for further researches consist in
the study of patients with degenerative-dystrophic
disk diseases while performing strength exercises
on Evminov Prophylactor.
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Anomauia: dominyouy poiv 8 KAPMUHI 3aX80PIOBAHOCHT 0e2eHepamusHo-OUCMPODIUHUMU IMIHAMU
XpebemHo20 cmosna y Micyi 8paxcents mae micye 001b08Ull CUHOPOM PIi3HOT iHmeHcusHocmi. Memoro
Yb020 00CNIONCEHHS € OYIHKA eeKmMUBHOCTI KOHCEPBAMUBHUX MemOoOi8 NIKYBAHHA Oe2eHepamueHo-
oucmpoghiunux 3axeoproéanv xpeoma. o pempocnekmunoco OUHAMIYHOZ0 OO0CHIONCEHHS BKIIOUEHO
107 meduunux Kapmox amby1amopHux nayieHmis, cepeouil GiK NaAyicHmie 3 Oe2eHepamusHo-
OUCMPOIUHUM 3AXBOPIOBAHHAM Xpebma, AKI npoxoounu peadbinimayitine 1iKy8aHHs )y 8epmeOdpalbHO-
0300posuomy yenmpi €eminosa y nepiod 2021-2022 poxkis. cmanosue 43,4 £4,2. V peabinimayitine
JUKYBAHHS 6X00UN0 NEePCOHANI308aHA KiHezimepanis Ha npogirakmopi €eminosa (noxunii niowjumi),
nemas Ihiccona, npuiiom HecmepoiOHux npomusanaivHux 3acodie (HII33) oo 0sox muoicHie
(npuznayeHHs 8i0 IHMeEHCUBHOCI O0IbOB02O CUHOPOMY) HA Mi OOMPUMAHHS OPIMONEOUUHO20 PEHCUMY
ma cnocmepexcenHs. peabinimonoeom y OuHamiyi. 3anedxicHo 6i0 mepanii, oocmediceni po3oumi Ha 3
epynu: I epyna — nayienmu 3 kinezimepaniero, Il — kineszimepanisi y noeOHauHi 3 npULOMOM HeCmMepoiOHUX
npomuzananieHux npenapamis, Il — xinezimepanis 3 ayemaminogerom (8ionogiono: 44 (41,1%),; 33
(30,8%); 30 (28,1%) nayienmis). Tpusanicmo nputiomy HII33 1-2 muoicui, a ayemaminogheny 5-7 Omie.
Oyintosanu cmawn nayieHmie Ha MOMeHM NEPEBUHHO20 36EPHEHHS 00 YeHmpy €8MiH08a Ma nicis 3aKiHYeHHs
1 kypey (3-6 muoicnis) peabinimayitinux 3ax00i8, CHPAMOBAHUX HA OEKOMNPECIto MIdDCXpedyesux OUCKIs.
s eumiprosanns inmencugHocmi 601606020 CUHOPOMY 3ACMOCOBAHO BI3YANbHY AHANO208Y WKANLY. 3a
pesynomamamu Q0CHOHCeH s uepe3 3-6 MUdICHI8 8I03HAUANACA NOUMUBHA OUHAMIKA nepebdicy ) 8Cix
nayieHmia iz 0e2eHepamugHo-OUCmpopiuHuM 3ax8oprosanusim xpeoma. Yepes 1-2 musicHi 6i0 nepsUHHO20
8I0BIQY6aHH S IKAPSL YCI NAYIEHMU CROCMEPI2anu 3HAYHE YU NOSHe 3HUKHEeHHS 00110 OCKIbKU 6UKOHY8amu
JIKy8anvhi énpasu Ha npoginaxmopi €eminosa nOmpiOHO MintbKu 00 NOAE8U OONLOBUX BIOUYMMIE,
a HII33 i ayemominogen 6noxytoms nopie cnputinamms 6omo, mo xinesimepania y I ma Il epynax
301UCHI08ANIACS 8 WAOHOMY PeXHCUMI (MANOAMNIIMYOHI pyxu), Ha 8i0miHY 610 I-oi epynu. Ilicis 3akinuenns
KYpco6o2o nputiomy meouxamenmosnoi mepanii (HI133 — 0o 2 muoicnie ma ayemominogheny — 00 7 OHig)
nayienmu 0060x 2pyn 30i1buunu 06cse pyxie Ha NOXUNIU NIOWUHI, WO NIOMEEPOAICYEMBCA BUMIDIOBAHHIM
iHmMeHcUusHoCmI 6OIbOBO20 CUHOPOMY BI3VATLHOIO AHANO208010 WIKANO0I0 Yepe3 NesHi 4acosi npomiscku. 3a
OMPUMAHUMU PE3YTbMAMAMU OOCTIONCEHHS NAYIEHMU, SKI OMPUMYBANU KiHe3imepaniio, Ha 1—2 mudicHi
paniwe npucmynanu 00 cunoeux enpas, Hixc y Il ma Il epynax. Taxum uunom, 6 peadinimayitine 1iky8anHs
0e2eHepamuHo-OUCmMpPODIUHUX 3aX60PI0BAHL XpeOma 3 OONbOBUM CUHOPOMOM DI3HOI THMEHCUBHOCI
HeoOXiOHO sKIouamu Kinezimepanito Ha npoghinakmopi €eminosa, ska na 1—2 mudichi paniuie, Hidc npu it
NOEOHANHI 3 NPULLOMOM HeCMepoiOHUX NPOMU3ANATILHUX NPenapamis abo 3 ayemaminogernom, 003601:1€
ompumamuy no3UMuUHUI eghexm wooo 60io.

Kuarouogi ciioBa: aneraminodeH, 0i1b y CIMHI, HECTEPOiIHI, MPOTU3aNalbHI 3ac00H, peadiiTaris.
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MaJioinBa3uBHi MeETOAU J'liKyBaHHﬂ JEr€HEBUX KPOBOTEY

Xyna Mapra!, I'pyonik Bosiogumup?, CeBeprin Baaauciaas?, y6enko JImurpo’

'HarionanpHuii BIHCHKOBO-MEAMYHUEM KIIHIYHUE UEHTp «[OMOBHHMN BICHKOBHI KITIHIYHHIA
rocmitanby, Kuis, Ykpaina

2OnechKuii HaIllOHATBHUI MequHKE yHIBepcuTeT, Oneca, Ykpaina
‘Hamionaneuuit Mequannii yHiBepcutet iM. O.0. boromonsiis, Kuis, Ykpaina
Address for correspondence:

Khuda Marta

E-mail: marta_khuda@ukr.net

Anomauia: nezenesa Kpoeomeua € HeOe3NEUHUM Ol HCUMMA VCKIAOHEHHAM 06a2amvox
3aX80PI06AHL, NAMONOIYHUX CMAHI6 MA MPA6M OpeaHié OUXAHHA. YV 36’d3Ky 3 aKMyanbHICmMio
npobiemMu BUHUKHEHHS Jle2eHe80i Kpo8omeyi, 8 OCMAHHI POKU 8 KIIHIUHIL Nnpakmuyi ece wupuie
3aCcmMoco8yI0OmMbCs HOBI 8UCOKOeMEeKMUBHT Memoou 0iazHOCMUKYU ma HIKY8aAHHA 0AHO20 YCKAAOHEHHS.
OcHo6ni npuHyunu JiKy8aHHS J1e2eHe8oi Kpogomeyi NoaLearomv y NonepeodicenHi acghikcii ma
be3nocepedHvbo 3ynunyi kposomeui. /lianazon eubopy aiky8aibHOI MAKMUKU 0OCUMb WUPOKULL. IO
KOHCEPBamueHo20 NiKY8anHs, MUMYACO80i 3yNUHKU Jle2enesoi Kposomeyi Ha nepiod, 00CmamHiti 0/
BUBEOCHHS X8OPUX 3 MANHCKO20 CMAHY, Oid2HOCMUKU OCHOBHO20 3AXB0PIOBAHH MA NiO20MOBKU 00
PAOuUKanbHOI Xipypeiunoi onepayii, 00 eKCmpeHno2o YCYHeHHs Yb020 VCKIaoHeHHs. Ha cboeooHiuHill
0eHb HeMAE KOHCEHCYCY Wo00 EOUHO20 YHIBEPCANbHO20 Memo0y 0iaeHOCMUKU MA JIKYBAHHS J1e2eHesol
Kposomeui, momy 3 Memoi NiOSUWeHHs eheKMUBHOCMI OiaeHOCMUKYU Ma NOOAIbULO20 JIIKY8AHHS
0aH020 YCKIAOHEHHS PEKOMEHOVEMbCS CUCMEMHULL NIOXIO, AKULL nepedbaiac KOMOIHY8AHHS QeKLIbKOX
Memooie. EHOOCKONniuHI Memoou He 8 YCix 8UNaoKax MOXCYmb MOYHO BUSHAYUMU OHCEPENO KPOBomeUi,
MOMY iX peKOMeHO0B8AHO KOMOIHY6amu 3 PeHMeHONOIUHUMU OOCTIONCEHHAMU, KOMNbIOMEPHOIO
momoepadgicro, anciocpaghiero opouxianrvbrux apmepii. Ilpu macusnux recenesux Kpogomeuax Oinvuie
3HAYeHHs] HAOAEMbCS XIPYPSIYHOMY 6MPYUAHHIO, SKe GKII0YAE 8 MOMY HUCHL [ eHOOBACKVIAPHY
KamemepHy emoonizayiro Oponxianvhux apmepiil. Penmeenenoosackynapua oko3isa € MaioiH8a3uSHUM
i 8uUcoKoephexmusHUM MemoOoM 3VNUHKU 8CIX 8UOI8 Kposomeyi 3 baceliny OPOHXIANbHUX apmepill,
SAKUL MOJICHA 3ACMOCO8Y8AMU HABIMb Y BKPALl 8ANHCKOMY CMaHi nayienmis. Manoineazusni memoou.
E€HOOCKONIUHI Ma eHOOBACKYIAPHI € NPOGIOHUMU 8 OiacHOCMUYI Ma JIKYBAHHI 3aX80PI06AHL OP2AHIE
OUXAHHA, WO YCKIAOHUIUCHL Jle2eHe8ol0 Kposomeuelo. Bonu 0o3zeondiome He nuuie 6cmanosumu
cam ¢haxm nezengoi kposomeui ma ii timosipHe Odcepeno, ane U 30iUCHUMU 8eCb KOMNIEKC 3aX00i8,
CNPAMOBAHUX HA 3YNUHKY Kpogomeuil. Hezeaoicarouu na Haditnicms i 3ampe6y8aHicms MAOIHEA3UBHUX
Memo0i8, 3aNUUAEMbCS POSMUMUM NUMAHHA 3ACMOCYBAHHA MO20 YU [HUI020 Memody npu 3yNuHyi
Jlecenegoi kpoeomeui, wo nompedye NOOAIbUI020 BUSUEHHS IX eghekmueHocmi, HAOIUHOCMI ma
EeKOHOMIYHOI 002PYHMOBAHOCTI.

KurouoBi cjioBa: jereHeBa KpoBoTeda, KpOBOXapKaHHs, emOoiizaiis aprepii, OpoHxoOmoKalris,
eHI00pOHXIaNBHII KJIalaH.
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Beryn

JlereneBa kpoBoteua (JIK) — BuiuB KpoBi B
MIPOCBIT TPaXeOoOPOHX1aJIBHOTO JIEpPEBa B pe3yIIbTa-
Ti MATOJIOTIYHOTO MPOLIECY, IKUil BUHUKA€E B OPOH-
XOJIETEHEBUX CTPYKTypax. JlereHeBa KpoBoTEUa €
HeOe3MEeUHUM JIJIS JKUTTS YCKIIaTHCHHAM 0araTbox
3aXBOPIOBaHb, MATOJOTTYHUX CTAHIB Ta TPABM.

Yacrora nereHeBux kpoBoredu ckianae 1-4%
BiJl 3araJibHOi KUIBKOCTI KPOBOTEY, CEPEel CTaIlio-
HapHuX XBopux yactora JIK moxe mocsratu 5%,
a JeTalbHICTh — 35-85%. 3a IHIIMMH JTaHHUMH,
KpPOBOTEU1 3 HWKHIX JTUXATbHUX MUISIXIB MIOPIYHO
3ycTpivatoTbess npubmusHo y 0,1% amOynarop-
HUX mamieHTiB 1y 0,2% cTamioHapHUX MAIiEHTIB
(Ittrich, H. et al., 2017). KinbkicTh XBOPHX, Y SKHX
JIK mMoxe yckimaJHIOBaTé mMepedir yxe HasBHUX
3aXBOPIOBAaHb — PaKy Ta XPOHIYHKX 3arajbHUX 3a-
XBOPIOBaHb JIET€Hb — 30UIBIIYETHCS 1 Y BUMA/IKAX,
KoM eMOodtizalliss OpoHXianbHOI apTepii e He
nposezieHa, cMeptHicTh Bix JIK HabmmwkaeTses 10
70% (Sxosnes B.M., 2015).

VY 3B’S3Ky 3 aKTyalbHICTIO MPOOIEMHU BUHHK-
HEHHsI JIETEHEBOI KPOBOTEi, B OCTaHHI POKHU B KJIi-
HIYHII IpaKTHLll Bce MIHUpILE 3aCTOCOBYIOTHCS HOBI
BUCOKOE(EKTUBHI METOIU IIarHOCTUKHU Ta JTIKyBaH-
Hs nanoro yckinagaenns (Coiffard, B. et al., 2014).
Ha choromnimHiii AeHh HEMa€e KOHCEHCYCY IIOJO0
€TMHOTO YHIBEPCAIILHOTO METOMY MIarHOCTHKU Ta
nikyBanHs JIK. Tomy 3 MeTOI0 MiZBUIIEHHS e(eK-
TUBHOCTI J1arHOCTUKHU Ta MOJAJIBIIOTO JIIKyBaHHS
JIAHOTO YCKJIAJTHEHHS PEKOMEH/IY€ThCS CUCTEMHUI
MiIX1], AKUi nependadae KOMOIHYBaHHS IEKUTBKOX
metoniB (Ittrich, H. et al., 2017; Davidson, K., &
Shojaee, S, 2020; Kathuria et al., 2020).

Mera

MeToro HamucaHHS JaHOI CTAaTrTi € Oa)kaHHSI
OCBITHTH MOXXJIUBOCTI Ta OCOOMUBOCTI Cy4acHUX
METO/IIB 3yITMHKH KPOBOTEYI, BiJIAal0UH TIepeBary
camMe MaJIOTpaMaTWUYHUM €HJIOCKOIIYHUM Ta €H-
JOBAaCKYyJISIPHUM BTpY4YaHHAM. BpaxoByrouu, 110 B
HAyKOBUX KOJIaX HEMA€ OJHOCTANHOI TyMKHU IIPO
BUOIp TOTO UM 1HIIIOTO METOAA JIKYBaHHS JIETeHE-
BOT KpOBOTEYI, iICHY€ HEOOX1HICTh BU3HAYUTHCS 3
MOKa3aMH, MPOTUTIOKA3aMH T2 YMOBaMH 3aCTOCY-
BaHHS IIMX METO/IB.

Marepiaumu i meToaun

JlereneBa KpoBOTedYa, Ky TAaKOK HA3HBAIOTh
MacHBHUM KPOBOXapKaHHSM, € IOTEHIIITHO Hebe3-

HEYHUM JUIS J)KUTTS CTAHOM, IO BKJIFOYAE KPOBO-
Teuy 3 CYIMHHOI CUCTEMH JiereHb ab0 OpOHXIB, B
OCHOBI YOT0 3a3BHYail JICKUTH ITiJIBUIICHHS THC-
Ky B OponxianbHii cuctemi (Radchenko, C. et al.,
2017). B mocmimxenni (Bhargavi, V. et al, 2018),
AKe OXONUJIO 57 XBOPUX 3 JIETEHEBUMHU KpPOBOTE-
yam#u, OyJ10 BCTAHOBJICHO, 1110 KPOBOTEYA € HACII-
KOM OOCTPYKTMBHOro OpoHXITy y 14 mnami€HTiB
(42%), XpoHIUHOI OOCTPYKTHBHOi XBOpOOHW Je-
reib — y 7 (21%), OpoHXOEKTaTHYHOI XBOPOOU —
y 6 (18%) maii€eHTiB, HEHTPAIBLHOTO PaKy JiereHi
—y 4 (12%) xBopuX 1 BHACTIJOK TO3aJiKapHIHOT
mHEBMOHIi — y 2 (6%) XBOpHX.

[Tatorene3 mopymens BHacuigok JIK nacam-
nepe]] OB’ SI3aHUH 3 acIipali€lo Ta MOpyHICHHAM
MPOXITHOCTI AUXATBHUX IIJISAXIB 32 PaXyHOK KpO-
B, 1110 BUJIMJIACS 1 3TOPHYJACS, 13 TIOBOJEMIEIO TA
aHeMI€lo, K BUHUKIIM Bil TOCTPOI Ta XPOHIYHOT
kpoBoBTpatH (Bacunbes Ta iH., 2017).

OcHOBHUMH (haKTOpaMy MaToreHesy JereHeBoi
KpoBoTeul €: MopdosoriuHi (CyauHH1); reMOuHa-
MivHi; koarymomaruyani (Gagnon, S. et al, 2017).
Cytb Mop¢onoriunux (axkTopiB MOJSATAE B TOMY,
II0 B MEXaX 3amaJieHHs Ta MHEBMOCKIEpo3y (Gop-
MYIOTBCS CYJMHHI CIUIETCHHS 3 TOHKHMMH CTiHKa-
MH, CX0K1 Ha TeMaHT1OMHM, CTIHKH SKMX HE MICTSATh
enacTHYHUX CTPyKTyp. [lomiOHi cTpykTypH-cIite-
TEHHS JIETKO PO3PHUBAIOTHCS Y pa3i IMiJBUIICHHS
aptepianbHoro TMcKy (AT) Ta pi3kux mepemanax
BHYTPILIHBOTPYAHOTO TUCKY. Cepiio3He 3HaYEeHHS
Mae 1 BIUIUB 3alaJIbHOTO a00 MMyXJIMHHOTO MPOLECY
CTIHOK CY/IMH, HACIIIIKOM YOTO € PO3BUTOK apO3HB-
HHUX KPOBOTEY.

['emonuHamiuHu# (haKTOp BUSBISETHCS y pasi
HasBHOCTI PI3HUX 3aXBOPIOBAaHb JIET€Hb Ta Cep-
1, komu Mae Micne migsumenHs AT y manomy
KOJIi KpOBOOOITY OlNIbIe HIK Y 3 pa3u BiJg HOPMHU.
Takox remMomuHaMiuyHMN (aKTOp TPOSIBISETH-
csl BHACHINOK mimgiioMiB AT 3 pi3HHX NMpHYWH, SIKi
MPU3BOASTH JI0 PO3PUBY 3MIHEHOT CTIHKU CYIMHHU.
Jlerenesa rinepTeH3is € HAUBAXITUBILIMM HETaTHB-
HUM (DaKTOpOM ISt XBOPOTO 3 JISTEHEBOIO KPOBO-
teueto (Suzuki et al., 2019).

[TopymieHHss cUCTEMM 3rOpPTaHHS KpOB1 BH-
SBJIAIOTHCS B TIOYATKOBiH rinmepkoaryimsmii 3 Ha-
CTYIIHUM TPHBAJIMM Ii/IBUILIEHHAM IHTEHCHBHOC-
Ti (1OpHHOMITUYHUX (PAKTOPiB- (HIOPUHOMITHUKIB.
Lle 3ano6irae yTBOPEHHIO MOBHOIIIHHOTO TPOMOY
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B CYIMHH 1 CTa€ JOAATKOBUM (HaKTOPOM, IO BH-
3HAYal0Th CXWJIBHICTh KOHKPETHOIO Malli€HTa 0
penuauBy KpoBoTed. Tak, iereHeBi KpoBOTEU1 MO-
KyThb (pOpMyBaTH Iy CHCTEMY 3aMKHEHHMX KU
B3aeMHoro ootshkenHs (Chapin, J. & Hajjar, K.
2015).

Kniniyna kapTuHa JereHeBoi KpoBOTeUl CKia-
JA€TbCS 3 CUMITOMOKOMIUIEKCY 3arajibHoOi Kpo-
BOBTPATH, 03HAK 30BHILIHBO1 KPOBOTEYi Ta MPOSBIB
JIETEHEBO-CEPIIEBOT HEAOCTATHOCTI, 00YMOBIIEHOT
SK OCHOBHHMM 3aXBOPIOBAHHSM, SIK€ € MPHUYHHOIO
KpOBOTEUl, TaK 1 OOCTPYKIIIEI0 TPaxeoOpOHXialb-
HOTO JiepeBa KpOoB 10, 1110 BUJIMJIACS.

OcnoBHi mpuninu nikyBanus JIK monsraiots
y TIomepepkeHHi acdikcii Ta 6e3mocepenHpo 3y-
MUHII KpoBoTedi. J[iama3oH BHOOpPY JIKyBaJIbHOI
TaKTUKU JIOCUTh IIMPOKUI: BiJl KOHCEPBATHBHO-
ro JIKyBaHHS, THMYAacOBOI 3yIHUHKH JIETCHEBOI
KpOBOTEYI Ha TEPioj, JTOCTATHIM JJIs BUBEICHHS
XBOPUX 3 TSKKOTO CTaHy, J1arHOCTUKA OCHOBHO-
r'0 3aXBOPIOBAHHS Ta MIATOTOBKH JI0 PAJAUKAIBHOI
XIpypriqHoi omeparii 10 eKCTPEHOTO YCyHEH-
HS LbOTO YCKJIQAHEHHA. [l 3ymMHKHM KpOBOTE-
9i BUKOPUCTOBYIOTHCSI Pi3HI METO/H, SIKI MOYKHA
PO3IUTUTH Ha TakKi TPYNH: €HJOCKOMIYHI METO-
1I1; KOHCEpBaTUBHE MEIUKAMEHTO3HE JIKYBaHHS;
xipypriune nikyBanus (Wang et al, 2019). s
JOCATHEHHSI ONTUMAJILHOTO e(QeKTy HpPUNHHATO
KOMOIHYBaTu KiJibka MeTOAIB mpH JikyBaHHI JIK
Ta 3aCTOCYBaTH CUCTEMHUM MIAX1J] 10 JIKYyBaHHS
(Eberhardt, R. et al, 2015).

Ornsig i 00roBopeHHst

Ha cyuacHOMy erarmi OJHHM i3 CaMHX Ba)IIH-
BHUX METOJIIB JIIarHOCTUKU Ta 3YMUHKHU JIETEHEBOI
KpoBoTeui € engockoniynuil. I came JIK, mo BinoOy-
nacst ab0 TPHBAE, € MOKAa3aHHAM [0 JIKYBaJIbHOTO
enockomigaoro nocuimkenns (Tao et al., 2020).

SIk mpaBuiI0, MOIIYK JKepenaa KpoBOTeui Io-
YUHAIOTH 13 MpoBeaeHHs Oponxockomii (Sakina,
I. 2020). xepeno KpoBOTeUl MpH OPOHXOCKOMIT
BUSABIIIOTE Y 90% BUNAIKIB MPU MPOJOBKEHHI
kpoBotedui Ta B 50% - MmiciIs NMPUIUHEHHS KPO-
Boteui (Kabon, S. et al., 2001). Jlns gocsarHeHHs
HAWKpaIoro pe3yiprary MpU OLIHII KpOBOXap-
KaHHS OpOHXOCKOMIIO JOLUIBHO MOETHYBATH 3
PEHTTEHOJIOTIYHUMH METOJIaMH: peHTTeHorpadis
TPYIHOI KITITHHH SK TOYATKOBHN J1arHOCTUYHUN
metox Ta KoM torepHa tomorpadis (KT) y mami-

€HTIB 3 MACHUBHUM KPOBOXapKaHHSM, 3 BIJIXUJICH-
HSMU Ha PEHTreHOorpaMi Ta 3 (haKTopamu pU3UKY
370SIKICHOTO HOBOYTBOPCHHS, HE3BAXAIOUM HA
HOpMalbH1 peHTreHosoriuni gani (Earwood, J. &
Thompson, T. 2015).

[Tpu BuKOHAHHI OPOHXOCKOMIT MOXIIUBE IPO-
BEJICHHS 1HTYOAIIli TOJIOBHOTO OpPOHXY HEYpaXeHOT
JIeTeHi JUIs YHKUHEHHS aciipalii KpoBi Ta miaTpH-
MaHHS BEHTWIAIil. B HEBIAKIAJIHUX CHUTYyaIisx
BUKOHYIOTh TaMIIOHAJy TOJIOBHOTO OpOHXY ypa-
KEHOI CTOpoHM KarerepoMm Tumy Doraprti, 3iii-
CHIOIOTh €HJ0OPOHXIabHI IHCTHIISMIT pO3YMHAMUI
emiHeQprHY 3a JOMOMOTOK 1pHUTAIIHOTO KaTeTe-
pa (Fekri, M. et al., 2017). Takox 3aCTOCOBY€TbCS
OpOHXOCKOTIIS 3 OKJII031€10 OPOHXIB TyTHMH Map-
JIeBUMHU TaMIIOHaMH, T€MOCTAaTHYHOIO TI'yOKOIO,
ENEKTPOKOATYIISAIIIEI0 UM ATUTIKAINIEI0 TMOTIMEPHUX
marepiainis (Wang et al., 2019).

Enpockomniyne po3MmillleHHS CTeHTa 3a3BUYaid
BUKOHY€TBCS Ul JIKyBaHHS CTEHO3Y, ajie 1HOMII
BUKOPUCTOBYETHCS JUISl 130JISL11 Ta MEXaHIYHOTO
OJI0KyBaHHS KPOBOTOYHMBHX MiCIlb y OpOHXiaIbHO-
my nepesi (Chen Y, et al., 2019). Onucani Bunaa-
KM YCITIIITHOTO JIIKyBaHHS TAI[IEHTIB IIIIXOM BCTa-
HOBJICHHSI CHJTIKOHOBOTO CTEHTA ITi]T 4ac €KCTPEHOT
oponxockomii (Barisione, B. et al., 2017; Adachi
T. et al., 2016). EHnoOponxianbHi CTEHTH MOXYTh
SBJISITU COOOIO KUTTE3NATHUI BapiaHT CEpeHbO-
CTPOKOBOTO JIIKyBaHHS SIK OJIOKaJHUN MPUCTPIN y
NAIEHTIB, SIKI HE pearyroTh Ha MEINYHI BTPyYaH-
Hsl, Ta/ab0 y TMAIli€HTIB, K1 BBAKAIOTHCS (YHKIII-
oHanbHO HeonepabensHuMHU (Chen J, et al., 2014;
Patel, B. et al., 2019). SIk anbTepHaTHBHUN METOJ
JKyBaHHS KPOBOXAapKaHHS y TAIIEHTIB 3 KAPIIMHO-
MOIO JIeTeHb €()eKTHUBHUM € BCTAHOBJICHHS MPSIMO-
r0 KPEMHI€BOTO €HI00POHXiANBFHOTO cTeHTa (XU et
al., 2019). InHoBaIIiHI OPOHXOCKOMIYHO BBEICHI
CHJIIKOHOBI CTE€HTH € €()EKTUBHOIO CTPATETI€I0 IPU
MacCHBHOMY KPOBOXapKaHHI, KOJIM Malli€HTH HECTa-
oueHI (Mehta, R. et al, 2020).

BbponxianpHa OKIIO3i1 €HJOOPOHXIATbHUM
T'YMOBHM 3BOPOTHUM KjamaHoMm «Memmanry abo
eHI00pOHXIaTbHUMK  KJIamaHamMu Baranabe —
11e OpOHXOCKOIYHUM HPUCTPIH 3 CHIIKOHOBOIO
NpOOKOI0, SIKa BHKOPHCTOBYETHCS SIK MTPABUIIO IS
3aKyIOPKH OPOHXIaJIbHOTO CBHINA — MOXE OyTH
BaKJIMBUM TEPAIeBTUYHUM 3aX0JI0M ISl JIIKYBaH-
HSl MACHBHOTO KPOBOXapKaHHS Y TMAIlIEHTIB IHTCH-
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CUBHOI Teparii, KoM HeMa€e THIINUX TPATUIIIHHIX
BapiaHTiB, JUIs JOCSITHEHHS reMOCTa3y B LIUX CH-
tyamisx (Kho et al., 2017; Sakaguchi et al, 2019).

EnnoOponxianabHi KJIanaHu MOXKYTh OyTH JKUT-
Te3JaTHUM BapiaHToM y mamieHtiB Ha [IIBJI 3i
CTIHKMM KpPOBOXapKaHHSM, IO 3arPOXKY€ KHUTTIO, Y
SIKHX YC1 1HIIT 3BUYaiiHi 3aX0/11 He €(DEKTUBHI 1 IKMX
BBaXaloTh HenpuaatHumu uis oneparii (Lalla, U.
et al., 2017), nocsrarouu npu bOMY 3MEHILIEHHS B
panHboMy mepioai Ha 21,6%, a npu kposoteui I1b
crynens — Ha 93,3% (Ka3zanuesa, €. Ta in., 2017).

[Ipu MacuBHUX JIET€HEBUX KPOBOTEUAX OiIbIe
3HAYCHHS HAJAEThCS XIPypriYHOMY BTPYYaHHIO,
sKe BKJIIOYAE: Pe3eKUil AUIAHKHU JiereHi (Bciel Jie-
TeHi), B SIKifl Mporpecye mporiec, 1o € cyocTparom
JIK; niryBaHHS JIereHeBOi apTepii 0e3/3 MHEeBMOTO-
MI€I0 1 ApeHakeM MOPOKHUHU po3naLy (ImaiiaThB-
Hi omeparliil); THM4acoBi ok03ii rimok JIA kare-
TEPOM 13 HATyBHOIO MAaHXXETOO JJIsl CIEIIaIbHOTO
JBOX- 200 TPHOXIIPOCBITHOTO CEPIIEBOTO KAaTeTepa;
SHJIOBACKYJISIpHI KaTeTepHi emOomizamii OpoHXi-
anpHux cynuH(boiiko, B. Ta i1, 2017).

PenrtrenenioBackynsipHa emoouizantis (OKIo-
3is1) OponxianpHux aprepii (PEBA) mpu kpoBo-
XapKaHHI BMPOBA/KCHA B KJIIHIUHY MPAKTHKY 3
1973 poky. PEBA BBaxkaeThcs Halie(heKTUBHIIIO
IpPOLENYPOI0 UIsl JIIKYBaHHS MAacHBHOTO Ta pe-
nuauByrouoro kpooxapkanas (Liu et al., 2016;
Frood, R. et al, 2020) six Teparist nepruoi iiHii 260
SIK JIOTIOBHEHHS 710 T1aHoBO1 orepartii (Omachi, N.
et al, 2021).

PenTrenenioBacKkynsipHa OKIIIO31s € MaJoiHBa-
3UBHHUM 1 BHCOKOC€()EKTUBHHM METOJOM 3YIMHHKU
BCIX BHJIIB KpOBOTEU1 3 OaceiiHy OpoHXiadbHUX ap-
Tepiii, IKMf MOXKHA 3aCTOCOBYBATH HABITh y BKpait
BakkoMy craHi marientiB (bopucosa, H. Ta iH.,
2015; IMonomaproga, €. 2016).

[Tokazanusmu 10 PEBA €: HeedekTuBHICTH
KOHCEPBAaTHBHHUX METO/IIB 3yIIMHKH JIETEHEBOI KPO-
BOTEYi, KPOBOXAapKaHHs Yy MaIl€HTIB 3 OinaTepaib-
HUMH 3arajbHUMU IPOIIeCaMHu, SIKI HE MiUIATal0Th
XIpypriyHoMy JTiKyBaHHIO; BiJICYTHICTh TpyOMX
MOP(HOJIOTIYHMX 3MiH, 1110 BUMArarTh Pe3eKIii je-
TeHi, 371e01IBIIOT0 Y XBOPHX 3 OCEPEIKOBUM ITHE-
BMOCKJIEPO30M; TIPH MAaCHUBHHX, HEOE3MEUHUX IS
KUTTS TPOQPY3HUX KpPOBOTEUAX, K TUMYACOBUMN
3aci0. [leit MmeTo/ MokasaB yCHillIHE 3aCTOCYBAaHHS
HaBiTh y mitelt (Zaidi, S.et al., 2018).

EdextuHicte PEBA B pi3HUX KITIHIYHUX BH-
najgKax MO)Ke BIJPI3HATUCS. 30KpeMa, BUKOPH-
CTaHHS [[OTO METOJY M€ PsiJl HIOAHCIB MPH JIIKY-
BaHHI MaIlieHTiB 3 oHKOyTBOpeHHs MU (Marcelin, C.
et al., 2018). Tak, y KUTbKOX JOCHI/PKEHHSX 3a3Ha-
YaETHCS, 110 TONPH BUCOKY edexTuBHICTE PEBA,
CMEPTHICTh BHACIIIOK KPOBOXapKaHHS Ta 4acTOTa
PELUANBIB Cepell MX MAaIll€HTIB 3aIUIIAIOTHCS BH-
COKMMH BHACIIJIOK IPOTPECYBaHHS OCHOBHOTO 3a-
xBoproBauHs (Garcia-Olivé, 1. et al., 2014; Han et
al., 2019).

EnpoBackynsipHa OKiII03is OpOHXialbHHX ap-
Tepid J03BOJISIE YTOYHIOBATH JIIarHO3 Yepe3 Ha-
SBHICTh clenu(iuHuX aHriorpagiyHUX O3HAK
3nosikicHoi myxmmHu (Bhargavi, V. et al.,2018),
NPOBOJUTH €(PEKTUBHUN €HIOBACKYJSIPHHN Te-
MOCTa3, a TaKOX BWIpATU 4Yac Jyis cradimizarii
CTaHy XBOPOTO 3 METOIO IUIAHOBOTO XiIPypriyHOTO
nikyBanHs (Boyko, V. et al., 2019, Ponomarova,
Ye. et al., 2020).

Amnriorpadist OpoHXianbHUX apTepiil 3 emOo0-
Ji3alli€lo cTajga OCHOBOIO B JIIKYBaHHI KPOBOXap-
KaHH$, OCKUIBKH 11el MeTo] 3a0e31euye BUUepIHy
HE1HBa3MBHY OIIIHKY, SIKa BKJIIOYAE JIOKAJI3aIlilo,
MEXaHI3MH, MPUYMHU Ta TSHKKICTh KPOBOXapKaH-
Hs (Kazanuesa, €. ta iH., 2017). Kontpons kpo-
BOXAapKaHHS JOCATAEThCS B 65-92% BumaakiB
sanexxHo Bim mpuunHu (Khalil, A. et al, 2015).
OCHOBHI yCKJIaTHEHHS 3yCTPIUatOThCs PLAKO 1 He-
raifHui KIIHIYHUHA YCTTiX BU3HAYA€THCS SIK IPUTIH-
HEHHS KPOBOTEY1 B OUTBIIOCTI BUMAKIB Bisl 85%
1o 100%, xoua penuauB KPOBOTEUl KOIUBAETHCS
Bix 10% 1o 33% (Sopko, D. & Smith, T. 2011).

PEBA — e epextuBHMI METON TeMOCTa3y NpU
yCKIagHEeHUX Qopmax paky JereHb. lloeaHan-
HS CHIOBAcKyJspHOI emOodmi3arii OpoHXiaTbHUX
apTepii 3 €HJOCKOMIYHUM T€MOCTa30M J03BOJISIE
30UIBIIMTH IIAHC TeMOCTasy e(eKTiB AJs MpoBe-
nenns ximioreparmii (Ceseprun, B. ta in., 2014;
boiiko, Bro Ta in., 2017). ¥V OGinpmocti BuUmaa-
KiB €HJIOBACKYJI[pHA TE€MOCTaTUYHA eMOoIi3allis
€ TepIIO0 JIHIEI0 MaNiaTUBHOTO JIIKYBaHHS, B
TOMY YHCIT TpH MyxJuHHHX mporecax (Revel-
Mouroz, P. et al., 2015).

BucHoBku

TakuM YMHOM, MaJIOIHBA3UBHI METOIU: €H-
JIOCKOIIYHI Ta €H/J0BACKYJISPHI € MPOBIIHUMH B
JIarHOCTHII Ta JIIKyBaHHI 3aXBOPIOBaHb OpPTaHiB
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Minimally invasive methods of treatment of pulmonary bleeding
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Abstract: pulmonary bleeding is a life-threatening complication of many diseases, pathological con-
ditions and respiratory injuries. In connection with the urgency of the problem of the occurrence of pul-
monary bleeding, in recent years, new highly effective methods of diagnosis and treatment of this com-
plication have been increasingly used in clinical practice. The main principles of treatment of pulmonary
bleeding are prevention of asphyxia and immediate stopping of bleeding. The range of treatment tactics
is quite wide: from conservative treatment, temporary cessation of pulmonary bleeding for a period suf-
ficient to remove patients from a serious condition, diagnosis of the underlying disease and preparation
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for radical surgery, to emergency elimination of this complication. To date, there is no consensus on a
single universal method of diagnosis and treatment of pulmonary hemorrhage, therefore, in order to
improve the effectiveness of diagnosis and further treatment of this complication, a systematic approach
is recommended, which involves combining several methods. Endoscopic methods cannot in all cases
accurately determine the source of bleeding, so they are recommended to be combined with radiological
studies, CT, angiography of bronchial arteries. With massive pulmonary bleeding, more importance is
attached to surgical intervention, which includes endovascular catheter embolization of bronchial ar-
teries. X-ray endovascular occlusion is a minimally invasive and highly effective method of stopping all
types of bleeding from the bronchial artery pool, which can be used even in extremely critical patients.
Minimally invasive methods. endoscopic and endovascular are leading in the diagnosis and treatment
of respiratory diseases complicated by pulmonary bleeding. They allow not only to establish the very
fact of pulmonary bleeding and its likely source, but also to implement the entire set of measures aimed
at stopping bleeding. Despite the reliability and demand of minimally invasive methods, the question of
using one or another method to stop pulmonary bleeding remains unclear, which requires further study
of their effectiveness, reliability, and economic validity.

Keywords: bronchial arteries, treatment, hemorrhage, hemoptysis, respiratory diseases.
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CyuacHi migxoau 10 (pi3u4yHOI Tepaii KiHOK
NpH aiacrasi npsiMUX M’13iB KUBOTA
BHACJIIOK 0araToIJiiIHol BariTHOCTI
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Anomauin: 3a2anvho gidomumu € akm mozo, Wo po3suUmox 0iacmasa NpamMux m s13ie no mipi
Npocpecy8ants BACIMHOCMI 8B8ANCAEMbCSA 3AKOHOMIPHUM MA NPAKMUYHO QI3I0N02IUHUM ABULEM.
Csimogi inghopmayitini Oxcepena ceiouams npo me, Wo 8 OCMAHHLOMY MPUMECMPI Y HCIHOK diacmas
npamux m’a3ie gikcyemocsa y 66-100% e6cix eunaokie eazimnocmi. 30invuienHss obcs2y 8a2imHoi
MAamxu npu3e00ums 00 30LNbULeHHs BHYMPIUHbO-4EPEBHO20 MUCKY Md NPU3BOOUMb 00 PO3MALYBAHHSA
nepeoHvoi uepesroi cminku. Pozsumxy diacmasy cnpuse 3menutenHs MiyHOCmMi KoiaeeHy Cnoay4Hoi
MKAHUHU, W0 8i00y8acmvcs 6 pe3ynomami (iziono2ivHux 3min 8 opeanizmi éacimuoi sxcinku. 11i0 yac
sacimnocmi izionociuHuM € me, Wo pizKo 30LIbULYEMbCI NPOOYKYISA 20PMOHY PENAKCUHY, DI0N02TUHONO
DYHKYIEIO K020 € NPUSHIYEHHs CUHMe3Y KONA2eHy | Cmumyiayis 1o2o po3nady. Memoto pobomu €
BU3HAYEHHS eqheKMUBHOCMI a8MOPCbKoi npoepamu izuunoi mepanii' HCiHOK i3 dilacmazom Npsmux
M 316 JcuBOmMa BHACAIOOK 0OA2amMoONIIOHOI 8a2imHOCMI ma oxapakmepuzyeamu OiaeHOCMUYHULL
IHCMpYMeHmapiti. BUKOPUCAHULL 8 QOCHIONCEeHHI. 3a ananizom iHGopmayiiHux ddxcepen 8U3HAUEHO
ehexmueni inHosayitini 3acoou hizuunoi mepanii 8a2iMHUX JHCIHOK 13 O0IlACMA30M NPAMUX M 5318
JHCUBOMA BHACTIOOK ObaA2amonionoi eacimnocmi. Jlo HuUx 8ioHeceHo (chneyianbHi mepanesmuiti 6npasu
npu osHavewuitl ouc@yukyii (oiacmaz npsamux m’s3i8); 6Npasu HA NOCMI3OMEMPUYHY DeNaKcayiio;
suUKopucmogyeanucs eénpasu iz cucmemu Body&Mind Fitness maxi sk tilocomepanis ma enemenmu
cucmemu Ilinamec, 3acobu eciopoxinezomepanii ma KiHe30MeUunys8auHs, JIiKy8albHO-0300P08UULL
macasic ma enekmpo-miocmumynayis). /[o diacnocmuunoi kapmu 8iluLIU MAKI MeMOOUKU BUSHAYUEHHS
maxux nokasHuxis sik BALL 6onto 6 cmani cnokoio, 6usHauerHs nio 4ac pyxie ma naibnamopHo monycy
M’A3i8 KOpY 3a 00NOMO20I0 MAHYANbHO-M 5306020 mecmy Jlosema, 3acmoco8ysanu onumyeanibHuK
wWoo0o 6NIUBY HABAHMAJICEHHS HA ma3oee OHO — Kopomka gopma 7 (PFIQ-7); ona eusnauenHs
ncuxo-emoyitinoeo cmawy 3acmocogysanacs locnimanoua wkana mpueoeu ma oenpecii, « CAH»,
«PHQ-9», «Axicmo ocummsy, 3acmoco8ano memoou mamemamuynoi cmamucmuxu. B pobomi
NnOOAHO pe3ynbmamu 00CAI0NCeHHs, SAKI OMPUMAHo nio yac pooomu i3 20 nopodiniimu, Ha niocmasi
AKUX asmopu pooisimb GUCHOBKU NPO eheKMUBHICMb Po3p0ONeHOT ma 8NpOBAONCEHOI ABMOPCHKOT
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npoepamu Qizuunoi mepanii. [lpome, po3ymirouu, wo 6 00CIIONHCEHHI BUKOPUCMAHO HEBEIUKY BUOIPKY
nayicHmMoxK 0CHOBHOI 2pYNU I3 03HAUEHUMU 0COONUBOCMAMU 8ALTMHOCIAMU, HAMU NPOOOBAHCEHO POOOMY
3 O3HAYeHUM KOHMUHSEHMOM Ma NOOANbUUM BNPOBAONCEHHAM ABMOPCHKOI npocpamu @izuyHoi
mepanii nopooiny i3 0iacmazom npamMuUx M 's3i6 HCugoma HACIIO0K bazamonnionoi éazimuocmi. B x00i
BUPIUEHHS 3A80AHb POOOMU 008E0EHO eheKMUBHICMb THOUBIOYAILHO20 MA KOMNIEKCHO20 Ni0X00i8
npu noby0osi iHougioyaibHux npozpam Qizuunoi mepanii 0is HCIHOK i3 OZHAYEHUMU OUCHYHKYIAMU
BHACIIOOK 8A2IMHOCMI 3HAYHOIO MIPOI0 NOKPAWYE Ma Chpuse Oilbul NOBHOYIHHOMY MA AKICHOMY
BIOHOBNIEHHIO (DYHKYIOHATLHUX MONCIUBOCMEL ONOPHO-PYX08020 aNApamy JICIHOK 13 0iacmazom

npAMUX M A318.

KurouoBi csioBa: GararoriiiHa BariTHICTh, BITHOBJICHHs (YHKIII, iacTas, 3aco0H, KOHCEPBATUBHE
JIKyBaHHs, TIOPOALLIL, ICUXOEMOLIMHUI CTaH, TepaneBTUYHUN e(eKT.

Beryn

3a BU3HAYEHHSM, J1acTa3 — L€ PO3XOKECHHS
no Ookax mpsMUX M’531B KuBOTa. [Ipu 1mpomy
CTOHIITYETBCS 1 PO3TATYEThCS O1s1a JIHISA KUBOTA
— CHOJYYHOTKAHMHHA CTPYKTypa, fKa 3 €IHY€
M’s131, IO (POPMYIOTh «KyOMKH Tmpecay. SAKmio ii
LIMpUHA CTAaHOBUTH MOHaA 20 MM — MM TOBOpHU-
MO TIPO HASBHICTH JlacTazy mpsMux M s3iB. Cam
co0ot10 JiacTa3 — He XBopooOa, a mBuamIe $iziono-
rivanid crad. lle He Tpwxka: y OuTii JiHIT HeMae

Haxanb, anamiz iHdopmamiiiHux mxepen
JTIO3BOJISIE  KOHCTATyBaTH, IO MOCTIIKEHb, SKI
MICTHTh JlaHi JOKa30BOi MEIHMIIMHU OO0 OCO-
O1MBOCTEH 3aCTOCYBaHHS IHHOBALIHHUX 3ac00iB
y (izuyHOI Teparii mopoaisb 13 J1iacTa3oM Mps-
MHX M’S31B JKMBOTA BHACIIJIOK OararoInIiIHOI
BariTHOCTI Ta BHCBITJIIOIOTH €()EKTUBHICTH pe-
alimiTaniiHuX 3aco0iB MmiJ yac pobOTH 13 O3Ha-
YEHUM KOHTHHICHTOM Ta OCOOJIMBOCTSIMH IIPO-
TIKaHHS BariTHOCTI HEJOCTaTHbO Ha CHOTOJHI.

nedekTy, BiMOBIIHO HEMAE PUBUKY YTHCKY BHY-
TPIIIHIX OpraHiB. Y TOH k€ Yac PO3IIMPEHHS Ta
BUTOHYECHHS OLTOT JiHIT 30UIbIITY€e MOTCHIIHHUT
PU3HMK PO3BUTKY ICTMHHHUX TprkK. [IpubnusHO
y 80% miacTa3 mpsAMUX M’S31B KHBOTa MOEIHY-
€THCS 13 TPUKAMHU TIEPEIHBOT YEPEBHOI CTIHKH,
HaifyacTimie i3 MynKOBUMH I'PHKAMH Ta TPUKAMU
Ou101 JiHIT )KUBOTA — 13 BIAMIOBIAHOK KJIIHIYHOO
KapTUHOIO.

Crnin 3a3HauuTH, MO OUTBIICTH (DAxiBIIB Y
KJTIHIYHIN DpaKTUIl KOHCTaTy€e HAWMOMMpPEHIIIHUI
dbopmar giactasy TOH, sIKUI TIOB’I3aHUH 3 BariTHI-
ctro. Lle miacras, skuif B OCTaHHBOMY TPUMECTPI
BariTHOCTI (IKCY€ThCS y OIIBIIOCTI JKIHOK, BIH €
THMYAaCOBHMM, 1 3a3BMYaii B OULIBIIOCTI BHIIAIKIB
MHUHA€E CaMOCTIMHO MPOTATOM MPUOIU3HO MEPIIO-
TO POKY MICJIsI TIOJIOTIB Y KIHKH. AJie TOCIiTHUKA
TaKOX HAroJIONIYIOTh HA TOMY, IO MPUOIHU3HO Y
30% 3 HUX HICIAMNOIOTOBUI iacTa3 MPSIMUX M’s-
3iB 30epiraeTbes mepmaneHTHo (B. daneesa, 2012;
T. Spitznagle, 2006).

Ha nHamy nymKy, JOMIHYIOUHM 3aJIHIIAETHCS
MICIIAMONIOTOBUH JllacTa3 y iHOK, IIO 1 OTpedye
3HAXOJDKCHHS TEPAIeBTUYHUX Ta peaduTiTarii-
HUX BIAMOBiNEH Ha cOpPMOBaHUI COLIANBHUN Ta
aKTyaJIbHHI 3aIUT CYCIJIbCTBA ChOTOICHHSI.

Came ToMy, MM BBO)XKa€MO Oy/ib-5IKi 10CITIHKEHHS
B cdepl OXOPOHU 3/10pOB’S B LIbOMY HAIPSIMKY
aKTyaJIbHUMH.

Ha pucynky 1 HamMm npezncraBieHO HAOYHO
MOPIBHSUIBHUH aHaNi3 CTaHy M’ 31B YepeBHOT Mo-
POKHUHU JKIHOK, SIKI MalOTh HOPMaJIbHUNA aHATO-
MIYHUN Ta (i310J0TIYHUHN CTaH Ta Ti, SIKI 3HAXO-
JIATHCS B CTaHI1 JlacTa3y BHACIHIIOK BariTHOCTI Ta
TOJIOTB.

Puc. 1. IlopiBHSHHS HOPMAJIBLHOTO CTaHYy
OPSAMHX M’S31B 4YePEBHOT MOPOXKHUHU
Ta M’5131B IPU HAsBHOCTI JliacTasy
(3a Ali A Thabet, 2019)
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3a OKpeMHMH JIaHUMH, 3 TUM 200 1HIITUM CTY-
MEeHEM JiacTaszy MpsSMUX M sI31B JKMBOTA CTHKa-
eTbest 40% KIHOK, IO HEIOJaBHO HAPOKYBAJIH,
ajie orepaTuBHE BTPYYaHHs HEOOX1HO TaIeKo He
BCiM. Y TiepeBaXkHiil O1IBIIOCTI BUIMAIKIB AlacTa3
MO’KHA BHIJTIKYBAaTH KOHCEPBATUBHUM METOJIOM, B
3ami a00 BAOMA, IITXOM BHKJIIOUYCHHS PYXIB IO
MPOBOKYIOTh HAIPYKEHHS M S31B Ta BBEICHHS
KOPUTYBaJbHUX BIPAB B TPCHYBAJIBHHUH IPOIEC
(M. P Fitz Gerald, R. Kotarinos, 2003).

Mera

Ouinnty e(heKTUBHICTH aBTOPCHKOI MPOrpamMu
¢b13uuHOi Teparii ToOpoAlTb 13 JiacTa3oM MPSIMHUX
M’s131B JKMBOTA BHACIIAOK 0ararorniigHol BariTHO-
CTi Ta OXapaKTepH3yBaTH A1arHOCTUYHHN 1HCTpY-
MEHTapiii BUKOPUCTAHUH B TOCITIHKEHHI.

Marepianu i meToau

3a 1HPOPMOBAHOK 3rO/IOK0 y OCHIKEHHI
B35 y4acTh 20 XIHOK 13 0araroruiiHO0 Ba-
TITHICTIO, SIKI HA OCHOBI JOBUIBHOTO PO3MOALTY
po3noaisieHi Ha 2 rpynu (OCHOBHA Ta KOHTPOJIb-
Ha o 10 oci6). Yci *KiHKM HaJeXaau 10 BIKOBOI
rpynu | 3pinuii BiK, 3a BCiMa BX1AHUMHU MOKA3HU-
KaMu (Bara, BiK) HE MaJH CTaTUCTHYHO JIOCTO-
BIpHHUX BiIMIHHOCTEH 3a KpuTepieM CThIOICHTY
Ha TMOYaTOK JOCHIHKCHHS, TPYIU € OIHOPIIHU-
MU, JUIS BCIX KIHOK IISI BariTHICTh IEPBUHHA.
JocaimkeHHsT TTPOBOAMIOCHL Ha 0a3l KIIHIKK
«Anroput™m 310poB’s». 3a iHHOPMOBAHOIO 3r0-
JIOF0 B JIOCII/DKCHHI 13 BUKOPUCTAHHSM aBTOP-
ChKO1 METOJMKH (PI3MUHOI Teparii B3sUTH y4acTh
10 xinok (OI).

[lepen movaTkoM JOCIHIKCHHS TMAalli€HTaM
OyJ10 3aIpOMIOHOBAHO 3aITOBHUTH aHKETY 1 MPOUTH
nepBUHHE TecTyBaHHs. [1ig yac qocmipKkeHHs mpo-
BOJIIJIOCS TIOBTOPHE aHKETYyBAaHHS Ta TECTYBaHHS.
OO0cTexeHHs Malli€HTOK 3 A1acTa30M MPOBOIUIOCH
B 2 eTamu: Ha MOYaTKy Malli 3MOTY MPOBECTH 0a-
30B1 JTOCHI/DKEHHS Ta OTPUMATH Marepiaiu, JUis
came 00’ €KTUBHOI OIIHKH (DI3MYHOTO CTaHY JKIHOK
3 AiacTa3oM; 3[AiHCHEHO OI[IHKY Ta CHCTeMaTH3a-
IiI0 OTPUMAHUX NEPBUHHUX PE3YJBTATIB, IO a0
3MOTY KOPHUTYBATH 3aBJaHHsS Tporpamu (i3udHOi
Teparii Ta 1HAMBIAyali3yBaTH ii MiJ] KOHKPETHOTO
XBOPOTO Ta B KiHIII 3I1i{CHEHO TIOBTOPHE OTPHMaH-
HSl KOHTPOJIBHUX JIAaHUX, 3A1MCHEHO CTaTHCTUYHHUNA
aHaji3 OTPUMAHUX AAHUX JOCHIKEHHS, 3/1HCHEe-
HO BUCHOBKH.

Jlis BU3HAYEHHS pe3yNbTaTiB 3aCTOCOBYBAB-
Csl aHaji3 CTaTUCTUYHHM METOHOM. /IS OIIHKHU
eeKTUBHOCTI TIporpamMu (hi3MIHOI Tepartii KiHOK
3 JaiacTa3oM micisg 0araTroruliiHOI BariTHOCTI BU-
KOPUCTAHO OIMHUCOBY CTAaTHCTHUKY, SKa BiJMOBiIa€E
3a 30ip, 30epiranus, yopsAKyBaHH, CKIalaHHS
Tabmuib a60 rpadikiB Ta 0OYMCICHHS OCHOBHHMX
napaMmeTpiB Habopy manux. CTaTuCTHYHA 3HA-
YUMICTh PI3HUIN MK OLIHKAMHU THX BHUOIPKOBHX
MMOKA3HUKIB, PO3IO/ILI AKUX BiMOBIaB HOPMaJIb-
HOMY 3aKOHY, Ta SIKi He BIJIpI3HSIMCS 32 BapiaTHUB-
HICTIO, TIEpEBipsIIach 3a JOMOMOTOI0 t-KpUTEpito
Creronenra. [lpuitmanacs nHanmiiaicth P =95%
(iMoBipHICTh MOMUIKH 5%), TOOTO piBeHb 3Ha-
gymocti p < 0,05. Maremarnuna o6poOka mpo-
BOJIMJIACh HA TEpCcOHaIbHOMY Komir torepi IBM
PC-Pentium-IV 3 BHKOpHCTaHHAM IpOrpam-
Hux mnakeriB MS Excel XP (Microsoft, CLIA),
Statistica 6.0 (StatSoft, CILIA).

Ha pucynky 2 mpexacraBneHo OnaHK Bi3ya-
JapHO-aHanoroBoi mkanu (BALLL), skuit Mu BU-
KOPHUCTOBYBAJIM B JOCHTipKeHHI. JlaHWil MeTon
€ TEXHOJIOTIEI Cy0’ €KTHBHOI OLIHKK OoIto, a
OIHC METOYy I'PYHTOBHO HPEACTABICHO B pPO0O-
tax (JI. O. Bakynenko, 2019). Bunmsimae mpo-
IIEC OLIHIOBAaHHS HACTYMHUM YHHOM: PECIIOH-
JICHTa TPOCSTHh MO3HAYNUTH Ha IMPEICTABICHOMY
PHUCYHKY-OJaHKY Ty O3HAYKY, SIKa B [Ieif MOMEHT
BIJIMOBiTa€ HOTO OCOOMCTOMY DIBHIO BiT4yTTS
00MBbOBUX SBHIL (BIANOBIIAE CTYIEHIO BUpaXKe-
HocTi O0ur0). BinmosinHo, 311iBa MeXa JIiHii BiJi-
MOBiIa€ BU3HAUCHHIO «OONI0 HEMae» (3eleHuit
KOJIIp — «BCE€ J100pe»), 3 MpaBoi CTOPOHU OaHKa
— TIO3HAYA€TbCS KPUTUYHUN CTaH PECIOHICHTa
«HaTipmui Oib, KU MOXHA CcOO1 YSIBUTH /
TepHiTH» (YEPBOHUMA KOJIIP, MaKCUMaJIbHA KlJIb-
KICTb OaJTiB).

Puc. 2. braak meronuku BAILI Goiro
(mTKasIa OIIHKY IHTCHCUBHOCTI MPOSIBY 0OJTO)
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3a3Buyail, BUKOPHCTOBYIOTh KapTOHHY a0o
IU1acTMacoBy JiHINKy goxkuHoI0 10 cMm (JI. O. Ba-
KyJeHko, 2019) abo 3a aganTami€ro, KOJIM MaIlieHTy
MIPOMOHYETHCS BUKOPHCTOBYBAaTH MYJIBTUMEI1i-
HUI ciaiiJ — 1 BIH HaBITh 3HAKAMU MOXKE KOHCTa-
TYBATH CBIi CTaH Ta BU3HAYUTH CTYIiHb OOIBOBUX
MIPOSIBIB.

ManyanbHe M’s130B€ TECTyBaHHS (Hami —
MMT) € py4HHM METOIOM IiarHOCTHKH aKTHB-
HOCTI MIOTaTUYHOTO peduieKCy M’s3a B TIpoIieci
BUKOHYBAHOTO HUM 130METPHUYHOTO HABAHTAKEH-
H (peduiekcy pyxy). Lliyutro mboro MeToy € BU-
3HAYEHHS aJallTaliiiHuX MOKJIIMBOCTEN M A31B B
Mpoleci pyxXy 3a JOIOMOTOI0 aHaTi3y MOXKIIUBO-
CTI MIATPUMKH aKTUBHOCTI peduiekCy y CIOKOT
Ta 32 HAasIBHOCTI BUKOHYBAaHOTO 130METPHYHOTO
HaBaHTaXeHHs. 71 BU3HAUEHHS CHUIU M’ SI31B
3aCTOCOBYBAJIM MaHyaJIbHO-M si30BUi TecT Jlo-
Beta (M. Brown, D. Avers, 2018). TectyBaBcs
MNpsSMUN M 3 KUBOTa. BUXigHA MO3UIIIS JIeKa-
YH Ha CIMHI, KOJIIHA TPOXH 3IrHYTH, 3aBIAaHHSIM
MAIEATOK OYyJ0 MigHATHUCS 0€3 JOTIOMOTH PYK,
MOCTYIIOBO MiATATYIOYU TPYAHUN BIAALT 10 KU-
BOTa. Bei marieHTKy IeMOHCTPYBaIH HAIIPyKEH-
HS TIPSMHUX M’5I31B, ajie OUTbIIICTh MOTpeOyBain
Jo1oMorHY (Hi3UYHOTO TEepareBTa Mpyu BUKOHAHHI
pyxoBoi fii.

OnuTyBagbHUK MIO0 BIUIMBY HaBaHTAXKEHHS
Ha Ta30Be THO — kopoTka ¢popma 7 (PFIQ-7) Bumi-
proBaJia, HACKUILKA CUMIITOMU CEYOBOTO MIXypa,
KUIIEYHUKA a00 MXBH BIUIMBAJIMA Ha JiSJILHICTD,

CTOCYHKH Ta MOYYTTS ydyacHUKa. Pe3ymbraru el
AQHKETH BHUKOPUCTOBYBAJIUCH IJI TOTO, 1100 BH-
3HAQUUTH, YM BiAOYJIOCS CTAaTHCTUYHO 3HAUYIIE
TIOJIITIIIICHHS. CUMITOMIB JUTsl yuacHuKiB. PFIQ-7
CKJIaJIA€ThCs 3 7 3aMUTaHb, HA K1 TOTPIOHO BiIMO-
BICTH 3 pa3d Ha KOXKHE, BPAXOBYHOUH CHMIITOMH,
OB’ sI3aH1 3 CEYOBUM MIXYPOM, MIXBOKO 200 Ta30M,
KUIIEYHUKOM a00 MPSMOI0 KHUIIKOIO, 8 TAKOXK 1X-
Hill BIUIMB Ha (PyHKIO, COIiaJIbHE Ta ICUXIYHE
37I0pOB’sl 3a ocTaHH1 3 micsil. Bianmoiai Ha KOX-
HE 3aMUTaHHs BapirOIOThCs BiJ «30BCiM Hi» (0) 10
«ayxe Tpoxu» (3). o6 orpumaru G6anu 3a 1mka-
JIOK0, OKpEeMO OOYHCIIOETHCSI CEPETHE 3HAUCHHS
KOXKHOI 3 3 IIKaJl, sike KoauBaeThes Big 0 1o 3, mo-
TIM II€ YUCJI0 MHOXKHUTHCS Ha 100, a mOTIM JIIHTE-
¢ Ha 3. OIIHKK 3a IIKAJOK ITOTIM OJAFOTHCS
paszom, o0 orpumMaru 3aranbuHuii PFIQ-7 6amnis,
skt konmuBaeThes Bix 0 mo 300. Hrokuwmii 6an 03-
Haua€e MEHIIWHK BIUIMB Ha sKicTh XHUTTA (Theresa
M. Spitznagle, 2006).

Jlnist BU3HAYEHHS TICUXOEMOIIIHHOTO CTaHy 3a-
cTocoByBaiacs locmiTanpHa IIKajia TPUBOTHU Ta
nemnpecii (Zigmond A.S. i Snaith R.P., 1983). I1Ixa-
Ja ckianeHa 3 14 TBepKEHb, SIKi 00CIyTrOBYIOTH
JIBI ITITIIKAJTH: TTiKana A — «tpuBoray (anxiety):
HemapHi myHkTu 1, 3,5, 7,9, 11, 13; miamkana D —
«aenpecisi» (depression): mapHi myHKTH 2, 4, 6, 8,
10, 12, 14. Ko)xHOMY TBEPXKCHHIO BiIIOBIJIAIOTh
4 BapiaHTH BIAMOBI[I, IO BiJOOPaKAIOTh CTYMiHb
HApPOCTaHHS CUMIITOMATUKHU, — Tpajiallii BUpaxe-
HOCTI O3HAKH, 1 KOIYIOTHCS 32 HAPOCTAHHIM TSDK-

Ta6. 1 XapakTepucTrka CKIaJJ0BUX peadiliTaliiHuX IporpaM OCHOBHOI Ta KOHTPOJIBHOI IpyIH

CrpykTypHuit Iporpamu
€JIeMEHT OcHoBHa rpyna KonTposnha rpyna
Kinesioreparis 4 pa3ziB Ha THKACHD TI0 45 XB. 3 pasu Ha THAIeHb 1o 30-45 XxB.
IuBenTap ®ditbomm, Mmemdonu, ranTeni 1o 2 kr, ecanaepu, TRX -

JlikyBanbHHUI Macax

2 pa3u Ha THXKACHb

2 pa3u Ha TUXKIACHD

[linarec 30 xB. -

Mora 2 pa3u Ha THXKICHb 1 pa3 Ha THXACHD
1P 3 pa3u Ha THXK/IEHb 1 pa3 Ha THKAEHB
dizioreparnis EnexrpomiocTumynsiiist -
KinesioTeiimyBanHs Arumikamii Ha KUBIT, CITHHIII, TIOTIEPEK. TeiimyBaHHs KHBOTA
EMC-ditnec 2 pa3u Ha THXK/IEHb -

I'igpoxinesoreparis

2 pa3iB Ha THKICHB 10 45 XB. (akBadiTHEC) -
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KocTi cumnTomy Big 0 OamiB (BiACYTHICTH) a0 4
(MakcuMabHa BUPQKEHICTBD).

BiazHauumo, 1110 mopoaiIi KOHTPOJIBHOT Ipy-
MU 37IMCHIOBAIM peadimiTalliifHi 3aHATTS 32 Tpa-
JHIIAHOI0 METOUKOO (JTIKYBaJIBHUI Macax, Crie-
LiaJIbHI TeparneBTHYHI BIPaBH) 13 BUKOPUCTAHHAM
IHHOBAIIHHUX 3ac00iB (Hora-Teparmii, KiHE310TeH-
nyBanHs Ta [1IP) Ge3 3actocyBanHs qudepeHniiiio-
BAaHOTO MaTOTEHETHYHOTO MiA0OpY METOIB Ta 3a-
co0iB (i310TepaneBTHYHOTO BILIHBY.

BigmoBigHo, M0 KOKHOI MAIlI€HTKH OCHOBHOI
rpynu HaMu OyJlo 1HAMBITYalbHO 3I1HCHEHO Mij-
Oip piBHA (HI3MUYHUX HABAHTAXKCHD, 1110 BIAMOBIIHO
Oyno Bi0OpakeHO B 1HAMBIAYaJIbHHUX MPOrpamax
peabimitauii. o ckiany nporpam (tabn. 1) Hamu
BKITIOUCHO TaKi CKJIAJOBI SIK: CHELIaNbHI Tepare-
BTUYHI BIIPAaBU TPHU O3HA4YeHil aucyHKmii (mia-
CTa3 MPSAMUX M’s31B); BIIPaBU Ha NOCTI30METPUUHY
pelakcariito; BUKOPUCTOBYBAJIUCS BIIPABH 13 CHC-
temu Body & Mind Fitness Taki sik ioroTeparisi Ta
enemeHnTtu cucremu llinarec; 3acobu riIpokiHe30-
Teparii (akBagiTHEC) Ta KiHE30TEHITyBaHHS; JIIKY-
BAJIbHO-03/I0POBUMI MacaXX Ta €JIEeKTPO-MiO-CTH-
mysstiist. [Ipo eekTuBHICTH 3acTOCYBaHHS 3aC001B
cucremu «Body & Mind Fitness» HaromomryeTscs
B poborax O. B. Iloronmesoi & T. O. Mamxkey
(2018); aBrOpamu IOCHIPKyBanach CTYIiHb TO-
TOBHOCTI (paxiBiiB cremianbHocTi 227 «®DiznvHa
Tepartisi, eproreparisy o0 3aCTOCYBaHHS O3Ha-
YEeHUX 3ac00iB B MpOIeci peaizamii crenialbHIX
3aBJaHb 13 KOHKPETHUMHU KaTETOPisIMHU TAIlI€HTIB;
BHU3HAYaBCS CTYMiHb iX TEOPETHYHOI 00I3HAHOCTI
I110JI0 0COOMMBOCTEH BIUIMBY Ha OpraHi3M O3Ha-
YeHHX 3ac00iB (i3MyHOI Teparii Ta KIiHIIEBOTO
(pOTHO30BAaHOTO) PE3YJbTAaTy iX 3aCTOCYBaHHS
SK B Iporpamax mijJi KepiBHUUTBOM (axiBIs, Tak
1 Ipu caMOCTIHOMY X BUKOPUCTAHHI MaI[iEeHTaMu
(2018). B mporieci peasnizaiii mporpaMu HaMH Bpa-
XOBYBAJIMCS 1HIMBIIyajbHI MCUXO-EMOIIHHI MO-
Ka3HUKH (KOHTPOIIOBAIIMCS MOKA3HUKHU 32 METO/IH-
kamu «locmiTanbHa mKaga TPUBOTH Ta JIETIPeciin,
«CAHy», «PHQ-9», «SkicTs xutts»; O. C. Yaban,
2008, J. Berg, 2023) ta mobaxanHs. Mu BBaxaemo,
10 1€ B 3HAYHIM Mipi MOJIMIINIO BIPOBAKSHHS
peabimiTaiiifHux 3aco0iB, Ta CIPHUAIO TOBEAECHHIO
e(EKTUBHOCTI iX 3aCTOCYBaHHS, SIKE IiITBEPIKE-
HO B p0OOOTI BiJIIIOBITHUMHU JAaHUMH CTATHCTHYHOI
00pOOKH OTpPHMAaHUX PE3YJIBTATIB JIOCIIIKCHHS.
Oco0muBOCTI 3aCTOCYBaHHS JIIKYBaJbHO-peadii-

TaIifHOTO Maca)ky B poOOTI 13 BariTHUMH >KIHKaMHU
Ta nopoaiusamMu BimoopakeHo /. B. Bakynenko ta
criBaBropamu (2020); ocobmuBoCTI podOTH 1I0A0
3acTOoCyBaHHA 3ac001B (hi3UUHOI Tepartii Ta eprore-
pamii B KOMIUIEKCHHX TporpaMax peaoiiirarii Ba-
FITHUX KIHOK Ta MOpoALIs BUCBITIIOIOTH JI. O. Ba-
kynaenko, B. B. Knamuykom, [I. B. Bakynenko ta
criBaBropamu (2019); FO. B. Kapnyxiaum (2018);
0cOOIMBOCTI 3aCTOCYBaHHS 3ac001B (hizioTeparii y
BariTHHX JKIHOK 13 JllacTa30M MPSMHUX M SI31B KH-
BOTa BHACIIIOK 0AraToIuTiJHOT BariTHOCTI BUCBIT-
neno H. B. bornanoscbkoro & 1. B. Kanbonosoro
(2020).

OxapakTepusyeMo Taki 3aco0u (i3MyHOI Te-
pamii sk IIIP Ta EMC-ditnec. EMC-gimnuec
mpeHyéanHs € PiI3HOBUIOM IMITYJIbCHOI €JIEeKTpPO-
CTHMYJISALIS M S30BOT MacH. IMIyJIbCH 1CHTHYHI
TUM, 0 MPOXOSATh MK MO3KOM Ta M’sI3aMH TIiJT
Yac CTaHJapTHUX 3aHATh PYXOBOIO AKTUBHICTIO,
K1 3a/1a10ThCS CIEIIaTbHOI MPOTrPaMoi0 — BOHU
PO3POOISIOTHCS TSI KOXKHOTO KIIIEHTa / TallieHTa
innuBinyansHo (JI. O. Bakynenko, B. B. Kinanuyk,
2019). Texnonorito EMS-TpenyBanb po3poOuin
BueHi CPCP y 60-x pokax XX cT. [uis i ATpIMaH-
HS piBHA (DI3UYHOTO 370POB’S MITOTIB-KOCMOHAB-
TiB. ¥ 1970-x pokax y Hime4yuuHi TexXHOJIOTiIO
MoYajal BUKOPUCTOBYBATU B CHCTEMI MiATOTOBKU
CIIOPTCMEHIB, Ta y (i3uuHiil peabimiTauii — 3 Me-
TOIO BiJTHOBJICHHSI Imicist TpaBM. Llst meToinka Bij-
Hecena 70 TOII 10 y 2019 p., BoHa € pi3HOBUIOM
IHHOBaLIMHUX (DITHEC-TEXHOJIOTIH, SKa YCIIITHO
MOke OyTH MO€/JHAHA 13 TAKMMHU HalpsMKaMH SIK
[Tinarec, #iora, TRX, kpoc-dit, 3ymba, 60KC Ta iH.
OCHOBHHMM MPHUHIIUTIOM METOIUKH € Te, M0 Oyab-
KU pyX BiIOyBa€ThC i) KOHTPOIEM MO3KOBOTO
IMITyJIbCY, IKUH nepefaeTbes M s3am. Jlist ix akTu-
Barlii mig yac EMC-TpeHiHry TpeHaxkep CTBOPIOE
HEOOXiHEe TOoApa3HEeHHS (IMITYJIbC EICKTPUYHUN
3a CBOEIO MPHUPOJIOI0), SIKE TIEPEIAETHCS BiMOBII-
HUM M’ s13aM.

Iocmizomempuuna penaxcayis (I1IP) € merto-
JIOM BiJTHOBJICHHSI HOPMAJILHOTO TOHYCY HaIpyKe-
HOTO M’si3a, 3 JIOIIOMOTOI0 OCOOJIMBHX CIOCOOIB
foro posciabneHHs; HOro CyTh MOJATA€ B MOE-
HaHHI KOPOTKOYAaCHOTO MOTMEPEIHbOTO HAIpy>KeH-
HS M ’$I31B 1 IOIJBIIIOTO 1X PO3CITa0IeHHS, METOIH-
Ka, 3aCHOBaHAa Ha MPHUHIMIIAX MaHyalbHOI Tepartii
(JI. O. Bakynenko, B. B. Kmamuyk Ta in., 2019;
P. Mota, A. Gil Pascoal and et., 2018). JlikyBanbna
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nist meroxy I1IP peanmizyerbest B 2 eranu: crioyat-
Ky CTBOPIOETHCSI HEBEIUKE M’SI30BE HAMPYKECHHS
— B OJIHY CTOPOHY, IOTIM IPOBOIUTHCS MACUBHE
PO3TATYBAaHHS CHAa3MOBAaHOTO M’si3y, B 1HIIHIA OiK
(M’s13, O BIATOBIAE 32 PyX HAMPYKYETHCS, a
M’sI3-aHTaroHICT, SIKMI pyXa€e HOro B MPOTUIIEKHY
CTOPOHY, pe(IEKTOPHO TaIbMYEThCS, TOTIM BiH
poscnabnsersest). Edexr Big [1IP-BnpaB mroguna
BiJJUyBa€ Ofjpa3y: HApyra B M 531 3MEHIIY€ThCH,
3HUKA€ CKYTICTh 1 XBOPOOIMBI BiAYYTTs, BiH CTa€e
M’SKHAM, pO3CIabiIeHUM. 3a JOMOMOTOI0 METOLY
[TIP mpoBOAUTBCS yCTilIHA KOPEKI[isl BUKPUBIICH-
Hsl XpeOTa, 3MIITHEHHS M’ sI31B CIIMHHM Ta YE€PEBHOI
HOpOKHUHU. [liIBUIIUTH piBEHb TEPATIEBTUYHOTO
e(eKTy MOXHA 32 JIONOMOIOI0 3aTPUMKH JUXaH-
HS Ta 3MIHU HaPSIMKY MOty (Ko y 2-y dasy
BIIPaBH MEPEBECTH 04l B OIK PO3TATYBAaHHS 1 3pO-
OUTH BUIUX, TO po3ciaalieHHs M s31B B1J0OYBa€Th-
Cs1 IIBU/IIE 1 €PEKTUBHIIIE).

Jill Berg (2023) naronoirye Ha TOMY, L0 aKTy-
aJIbHUMU 3aco00amu (i3MYHOT Tepartii BariTHUX XKi-
HOK TIPOTATOM BCHOTO 3aCTOCYBaHHS TEpareBTHY-
HUX 3aC00iB BIUTHBY € TaKi SK:

1) moOimi3anist M’SIKMX TKaHUH 200 Cyr00iB;

2) BUpIBHIOBaHHSI Ta3y Ta MOCTABH,

3) 3BUTbHEHHS TPUTEPHUX TOYOK;

4) mpaBuibHA MexaHika Tina (OioMexaHiuHHA
miIX1]1, KIHe30Tepallis) — MPaBUIIbHI TEXHIKU
miiioMy, MeXaHiKa Tijma JUIs 3armoOiraHHs
TpaBMaMm, TpPaBWIbHI  MOJOXKEHHS IS
CHIIHHS, CTOSIHHS Ta CHY;

5) texniku penakcarii. Takoxx Sandra Gluppe,
Marie Engh, Kari Be nocnimkyBanu nutanss
TpPEeHYBaHHS MPSIMUX M’S31B Ta TA30BOTO JTHA
B 2021 p., Ta BU3HAYMIIH, 110 HAPa31 ICHYIOTh
HAyKOBI JIOKa3M JIy’e HU3BKOI SIKOCTi, 1100
PEKOMEH/TyBaTH KOHKPETHI POTpaMu BIIPaB
JUTSL JIIKYBaHHS 1acTasy y MOPOALIb.

Pe3yabTaTn

[Tix mamum Harsgom 3Haxonunucs 10 mopo-
JiTh 3 J1IaCTa30M MPSIMOTO M’s3y XHBOTA. BoHHM
Oynu JOBUIBHO PO3MOIUIEHI Ha JIBI IPYIU: OCHO-
BHY (OI') 1 koHTpONBHY rpymy (KI') — mo 5 marien-
tiB. Cepenniii Bik OI" cknanas 25,4 + 0,56 pokiB,
KI" - 26,06 + 0,37 pokis.

3a JaHUMHU MONEPEIHBOTO ONNISAY Ta TiJ| Yac
30MpaHHs aHaMHe3y OyJa0 BHUSIBICHO HIO HAa MO-
MEHT 3BEpHEHHS KO)KHA 3 XBOPHX MaJsia 0OIbOBHI
CHHIPOM Yy TIOMEPEKOBOMY BIJILJI, Ye€pe3 BEIHUKY

Bary Ha OCTAaHHIX MICSIISIX BariTHOCTI, 4 13 KIHOK
BiJTYyBaJIM TOCTPUH 1ppajitor0unii OLTb Y TUTSHII
CITHMIIb, T IIl€ 2 — MaJIi MPOOJIEeMH 3 KOOpJHHA-
Ii€I0 TIpH OTopi Ha JiBy Hory. CepeHii MOKa3HUK
BAIIIl y criokoi y KOHTpOJBHIN Ta OCHOBHIH TpyTIi
BiamoBigHO ckiaB 4,8 + 0,8 Oamis ta 5,5 + 1,1 Oa-
miB. Ilig gac pyxiB BAII ckmaB 5,4 + 0,8 Ganis
ta 4,9 + 1,1 6aniB BianmosigHo. ToHyc M’s3iB 3a
5 6anpHOIO miKanow ckiaB KI' — 1,2 + 0,7 Oanis,
OI' - 1,6 + 0,8 GaiB, 1110 CBIAYUTH PO HEOCTATHIO
cwty M’si3iB. Y 8 3 10 BaritHux xiHok Ol BusiBie-
HO KOMIIEHCAIlii Yepe3 HenpaBUiIbHE POMOALICHHS
HaBaHTaxeHHs. Y 2 narientok Ol Big3HaueHO po3-
BUTOK ckomio3y Il crynens. [TokazHuku oO6cTexeH-
HS Ta TECTYBaHHS HaBEJCHO B TaOI. 2.

[Ticas nmporpamu OT y Beix yuacHUKIB 60Ib0-
BUI CHH/IPOM Y CHOKOi 3HU3UBCA JI0 MiHIMaJIbHO-
ro (BUHMKaB TUIbKU TMPHU JTOBTOTPUBAIIOMY 3HAXO-
JUKEHHI1 B OJTHOMY TIOJIO)KeHH1). PiBeHb 007160BOTO
CHUHIpPOMY TIPH pyXxax 3MeHIuBcs Ha 2,7 + (0,9 6a-
niB Ta 1,9 + 0,4 6amu BinnosigHo. [lopiBHIOWOUM
pesyasratu KI' Ta OI, MO’)keMO KOHCTaTyBaTH, 110
nai orpuMani y kiHok OI' ra 15% kpami Hix
y npencraBHuib KI. IHTeHCUBHICTH O0t0 mpu
nanpnaiii sMenmmiaack y KI' va 3,3 6anis, y OI'
— 4,7 6aniB. Y MOpIBHAHHI JaHi JOCHIUKCHHS y
npeactaBauils Ol € Ha 17,5% € xpammmu, HiIXK y
BariTHUX XiHOK KT

[Toka3sHHK TOHYCY M’s3iB HAa MOMEHT 3aBep-
HIEHHS aBTOPCHKOI peabiiTaliifHOl MpOrpaMu cTa-
HoBuTh KI' — 3,4 £ 0,6 6amu, OI' — 4,6 £ 0,4 6anu,
10 Ha 2,2 Ta 3 6aym O1IbIIIe, HiXK /10 BIIPOBAKSHHS
aBTOPCHKOI porpamu (i3u4HOi Teparnii mporpamu,
IO CBIAYMTH MPO BITHOBICHHS TOHYCY M’A31B, SIKi
tectyBanucs. Ha 27% nokazuuku OI' Oynu kpa-
My HiXK nokasHuku KIT (Tab. 2). B Tabm. 2 ta 3
HaMHU MPEJICTABJICHI JJaHi M0J[0 HASBHOCTI CTaTHC-
TUYHO JIOCTOBIPHHMX BIMIHHOCTEH 3a KpHUTEpiEM
CTblozieHTa MiJ] Yac TMOPIBHIHHS CEpeHIX MOKa3-
HuKiB Kr ta OI' Ha moyaTok 10 CmiHKeHHS Ta MicIs
3aBEpILECHHS BIPOBAKEHHS aBTOPCHKOT TPOrpaMu
¢i13udHOi Tepamii BariTHUX KIHOK 13 O3HAYEHUMHU
JTUCHYHKIISIMU.

OnutyBanpHUK MIOO BIUIMBY HA Ta30BE JHO
BKa3ye, 1110 OCHOBHY NMPOOJIEMYy CTaHOBUIIU CEYO-
BUIl MIXyp Ta BiguyTTs y Tazy. I, sk MOKa3yloTh
pEe3yJbTaTH, MiCJIs MPOXOKEHHS aBTOPCHKOI MPO-
rpamu peabumiTanii, BAagOCs MOJETHIUTH CTaH
KIHOK B JJaHOMY NuTaHH1 y 3,5 pasu. B Toii xe
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Tao. 2. [TokazHukHu 0OCTEKEHHS MAIIEHTIB OCHOBHOI Ta KOHTPOJILHOI TPYyIH
B IpOIIeCi BIPOBAKEHHS aBTOPCHKOI Iporpamu (i3nyHoi Tepartii

o BrpoBazkeHHst nporpamu ©T Iicas BnpoBagxkenHs nporpamu ®T
IHoxa3Hnku
KI' or KI' or
BAIIl y criokoi, 6an 48+0,8 55+1,1 (p>0,05) ]0,5+0,5 0,2+0,3 (p <0,05)
BAII mpu pyxax, 6an 54+0,8 49+1,1 (p>0,05) (2,709 1,9+ 04 (p <0,05)
BAIII mpu manemnarii, 6an | 6,7 + 1,4 7,0+ 1,1 (p>0,05 |3,4+0,5 23+1.2 (p <0,05)
Pesynabratn MMT, 6an 1,2+0,7 1,6 £0,8 (p>0,05) |3,4=+0,6 4,6+04 (p <0,05)
Bara Ttina, Kr 67,6 1,7 166,8+1,2 |(p>0,05 [823+0,8 |77,1+1,1 |(p<0,05)

Tao. 3. OnuTyBaabHUK 111010 BILIMBY HA TazoBe 1HO 7 (PFIQ-7)

HignynkTH Ha nmouatky (cepeaHe 3Ha4YeHHS) IMicas ®T (cepeanHe 3HAYEHHS)

ONUTYBAJbHHKA KIC or P KI or P
UIQ-7 66,07 £4,57 | 67,37+ 1,78 | (p>0,05) | 2549+2.88 | 19,39+0,86 | (p<0,05)
CRAIQ-7 45,48 £3,92 | 43,92+£2,01 | (p>0,05) | 21,04 +2,08 | 10,87 +£0,93 | (p<0,05)
POPIQ-7 69,09 +4,65 | 68,87+1,59 | (p>0,05) | 28,34+1,75 | 19,08=1,01 | (p<0,05)
[incymkoBwmii 6an | 180,32+ 11,07 | 178 £8,07 | (p>0,05) | 74,06 £3,56 | 48,21 £2,04 | (p <0,05)

gac MiJICyMKOBHI 0a BKa3ye Ha Te, 1110 aBTOPChKa
Metoauka y 1,5 pasu epeKTuBHIIIA HIK 3BUYAM-
HUH MAX1 0 JIIKyBaHHSA AiacTa3y npsMuX M’s31iB
’KUBOTA. IPyHTOBHO NaHi OTpMMaHi B JUHAMILI
JOCTIKEHHS 3a IIUM TOKa3HUKOM T0/IaHO HaMu
B Tabmuii 3.

Obrosopenns

Mu BBa)kaeMo, 110 BCi 3aC00M y BITHOBHIH Te-
parmii KiHOK 3 J1acTa30M MpPSIMHUX M’s31B )KMBOTa
micnst OararorutiHOi BariTHOCTI TOBHHHI TPYH-
TYBaTHCs Ha 3acajiax KOMILJICKCHOTO Ta 1HIMUBIIY-
QJIIHOTO MIAXOMIB, 1 MO)KEMO KOHCTaTyBaTH, IIO
1[e TIOBUHHO OyTH OOOB’SI3KOBUM TIPABHUIIOM ISt
¢axiBmiB 3 (i3uyHOI Teparii mpu moOymoBl 1HIN-
BilyaJbHUX IPOrpaM KOpeKIii Ta BiIHOBICHHS
370pOB’sl. Alle, Ha Xallb, CIIJ{ MiJKPECIUTH, IO
B JIOCTYITHHUX 1H(QOPMAIIHHUX JDKEpenax, PeKo-
MeHgamii moxo GizuvyHoi Tepamii MOpOALIL 3
71acTa3oM MalTh BY3bKE 3aCTOCYBaHHS 3acO0iB
y KJIAacH4HIA KOMOiHamii, 30KpeMa 3acTOCyBaH-
HS KiHe3oTepamii Ta Macaxy. Hamu mpomoHyeThb-
Csl 3aCTOCYBaHHS LIMX EJIEMEHTIB y TMO€JHAHHI 3
HOBUMH 3acobamu, Takumu sik: EMC-ditaec y
KOCTIOMax enekrpomioctumynsii, Ilnarecom,

fora-tepariero. BiamoBiqHo BBaXXaeMo, 10 «palli-
OHaJIbHA OpraHi3alis AIarHOCTUYHOI Ta JIIKyBaJIb-
HO-TIPO(IIAKTUYHOI pOOOTH 3 JaHOIO0 MATOJIOTIEI0
B YMOBAaX CIIOPTHBHO-03/I0POBUOTO 3aKJIaay 13 3a-
CTOCYBaHHSIM apceHaty 3aco0iB ¢i3u4dHOI peadii-
Talii Ta cy4acHUX (hiTHEC-IPOrpam € HeoOXiAHO
JUISL TOCATHEHHSI e(peKTHBHOCTI peadimiTamiitHo-
r0 TpOLECY, MAaKCUMAJIBHOTO 3HWKEHHS PU3UKY
YCKJIaJHEHb Ta PELUIUBIB 3axBoproBaHHD» (Ali
A Thabet, Mansour A Alshehri, 2019; S. Gluppe,
M. Engh, 2021; J. Masan, 2020; P. Mota, A. Gil
Pascoal, Cr. Vaz, F. Jodo, A. Veloso & B. Kari,
2018; A.Michalska, W. Rokita, D. Wolder,
J. Pogorzelska, Kr. Kaczmarczyk, 2018; Jéssica da
Costa Minati Moraes and other).

BucHoBku

3BakalouM Ha JIaHHI OTPUMaHI HaMHU B pe-
3ylbTaTi JOCHipKeHHs y npeactaBHuip Ol Ta
KI' moponisie MOXXeMO KOHCTaTyBaTH, IO J0-
CIIDKeHHSI OOpaHOi TeMH MO0 KOMILJIEKCHOT
peaOuriTawii )KIHOK 13 JiacTa3oM NPsSMUX M’s31B
JKUBOTA TIHCHO € aKTyaJlbHUM IUTAHHSIM CHOTO-
JIEHHS SIK 17151 (paxiBIliB rajqy3i OXOpPOHH 3JI0POB s,
Tak 1 A (paxiBIiB CYMDKHHMX Taily3ei (Icuxo-
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Jorii, (Gi3uuHOT KyJABTYpPH 1 CHOPTY, COITIOJIOTI], ®dinaHCyBaHHSA

Toulo). Bif3HaueHo MO3UTHBHY JAWHAMIKY 3a BCI- Jlane NOCITIDKEHHS HE OTPUMYBAJO 30BHIII-
Ma TOKa3HUKAMU JOCIIKEHHS, 30KpeMa 3MEH- HbOro (DJiHAaHCYyBaHHS.

mBcs okazHuk BAILL B cTaHi CIIOKOO Y KIHOK Konduikr inTepecin

KT na 89,58%, a 'y npeacrasuuup Ol Ha 96,36%; ABTOpH 3asIBIISIOTH PO BIICYTHICTH KOH(JIIK-
migcymkoBuii 6a1 3a PFIQ-7 3MEHITUBCS y )KIHOK Ty 1HTEpECiB.

KT Ha 58,92% Ta y nanienrok OI' — Ha 72,91%. 3rona Ha ny0Jikauiro

B xoni BupilieHHs 3aBAaHb JOCTIKEHHS HAMU Vci manieHTH, 10 MaroTh BiIHOIIEHHS 10

JIOBE/ICHO, 10 €()EeKTUBHICTh 1HIUBIAyaJIbHOTO PYKOIHUCY JajdH 3roay Ha MmyOuiKallito JaHoi po-
Ta KOMILICKCHOTO ITiIXO/IiB ITPpH MOOY10BI IHIMBI- OOTH.

IyalbHUX TporpaM (Gi3uvHOI Tepamii i3 BUKOpHC- ORCID ID Ta BHecok aBTOpiB.

TaHHSIM 1HHOBaLIWHUX 3ac001B (Qi3UYHOI Teparmii 0000-0003-4924-3217 (A, B, D) Bezuhla
JUTSL JKIHOK 13 JliacTa3oM IpsMHX M’sI3iB BHacii- Mariia

JIOK 0araroruriIHOi BariTHOCTI 3HAYHOK MipOIO 0000-0002-8485-7794 (B, C, D, E, F) Yudenko
noKpaigye ta crnpuse Ounbin moBHomiHHOMY Ta Oksana
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M’s131B Ta NICHX0-eMOIIiifHOTO cTany noponiutk B Critical revision of the article, F — Final approval
MpoIIeCi X BiTHOBJICHHS MICJISI TIOJIOTIB. of article

JITEPATYPA

JlikyBanbHo-peabimitaniitanit Mmacax (2020) / J1.B. Bakynenko Ta in. Kuis: Menununa. 568 ¢. ISBN:
978-617-505-787-2

OcHoBu peabinmiTanii, ¢isnunoi Tepamii, eprorepamii: migpyyauk (2019) / [JI. O. Bakynenko,
B. B. Knanuyk, /I. B. Bakynenko, Ta iH.]; 3a 3ar. pea. JI. O. Bakynenko. Tepuonins: TIMY. 372 c.

OcHoBu ¢izmynoi peadimitarii (2018) / FO.B. Kapmyxina Kuis: Onmit+. 308 c. ISBN: 978-966-289-
082-2

ITpo roroBHicTh (haxiBiiB 3 (hizudHOI Tepamii 10 BrpoBapkeHHs TexHonorii «Body&Mind Fltnessy
(2018) / O. B. Iloronnesa, T. O. Mauxey «Cyuacui 0ocsenenns cnopmugroi meouyunu, Gizuynoi pe-
abinimayii, ¢izuunoeo euxosanns ma eaneonoeii — 2018»: XIX Mixcnapoona Haykogo-npakmuyHa
konghepenyis. 4-5 xoBtHs 2018. Oneca: ITIOJIII'PA®D. C. 86-89. URL: http://repo.odmu.edu.ua/xmlui/
bitstream/handle/123456789/3781/Te3ucn1-2018.pdf?sequence = 1&isAllowed =y

ditHec A MaM: CTIOPT MiJl Yac BariTHOCTI Ta BiAHOBIEHHs micis monoriB (2020). Ykpaincbka mpas-
na. 26 xBiTHA. URL: https:/life.pravda.com.ua/health/2020/04/26/240722/

diznyna peabimitauis 3acobamu ¢izioreparnii (2020) / H.B. bornanosceka, 1.B. Kanbsonosa. 3ano-
pixoxst: YHiBepcureTchka kHura. 328 ¢. ISBN: 978-966-680-965-3

SIKICTB KMTTS MaIieHTa 3 mo3uiliii Mmeauynoi rncuxosorii. / O.C. Yaban. Ne 5 (51). 2008. C. 40-43:
https://www.health-medix.com/articles/misteztvo/2008-06-15/40-43.pdf

Ali A Thabet (2019). Efficacy of deep core stability exercise program in postpartum women with
diastasis recti abdominis: a randomised controlled trial [Enexrponnuii pecypc] / Ali A Thabet, Mansour
A Alshehri // PubMed. — Pexxum octymy 10 pecypey: https://pubmed.ncbi.nlm.nih.gov/30839304/

Benefits of Physical Therapy While Pregnant. May 26, 2022. URL: https://www.rockvalleypt.com/
benefits-of-physical-therapy-while-pregnant/

Daniels and Worthingham’s Muscle Testing 10th Edition. / Marybeth Brown, Dale Avers. 2018.
416 p. ISBN-10: 0323569145; ISBN-13: 978-0323569149

Diastasis recti abdominis — a review of treatment methods. Agata Michalska, Wojciech Rokita,
Daniel Wolder, Justyna Pogorzelska, Krzysztof Kaczmarczyk. Ginekologia Polska. Vol. 89, Ne 2 (2018).

Ukrainian scientific medical youth journal, 2023, Issue 2 (139)

http://mmj.nmuofficial.com

47


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0000-0003-4924-3217
https://orcid.org/0000-0002-8485-7794
http://repo.odmu.edu.ua/xmlui/bitstream/handle/123456789/3781/Тезисы-2018.pdf?sequence = 1&isAllowed
http://repo.odmu.edu.ua/xmlui/bitstream/handle/123456789/3781/Тезисы-2018.pdf?sequence = 1&isAllowed
https://life.pravda.com.ua/health/2020/04/26/240722/
https://www.health-medix.com/articles/misteztvo/2008-06-15/40-43.pdf
https://pubmed.ncbi.nlm.nih.gov/30839304/
https://www.rockvalleypt.com/benefits-of-physical-therapy-while-pregnant/
https://www.rockvalleypt.com/benefits-of-physical-therapy-while-pregnant/

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (139), 2023 eISSN 2786-667X

Creative Commons «Attribution» 4.0

DOI: 10.5603/GP.a2018.0016.-Pubmed: 29512814.-2018;89(2):97-101. : https://journals.viamedica.pl/
ginekologia_polska/article/view/56088

Gluppe S. (2021) What is the evidence for abdominal and pelvic floor muscle training to treat
diastasis recti abdominis postpartum? A systematic review with meta-analysis [Enexrponnuii pecypc]
/'S. Gluppe, M. Engh, K. Be. PubMed. — Pexxum noctymy no pecypcey: https://pubmed.ncbi.nlm.nih.
gov/34391661/#affiliation-2.

Masan Jan / Postpartum physiotherapy of diastase musculi recti abdominis. — 2020.

Physical Therapy During Pregnancy. Jill Berg. March 09, 2023: https://www.iowaclinic.com/
physical-therapy/physical-therapy-during-pregnancy/

Role of physical therapy during pregnancy for childbirth preparation / Jéssica da Costa Minati
Moraes. Department of Physiotherapy and Orthopedics, Traumatology and Sports, Brazil. American
Pragnancy Assiciation. DOI: 10.15761/PD.1000172: https://www.oatext.com/role-of-physical-therapy-
during-pregnancy-for-childbirth-preparation.php

Womens Health and Biomechanics Cite as.: Diastasis Recti During Pregnancy and Postpartum (2018)
/ Patricia Mota, Augusto Gil Pascoal, Cristiana Vaz, Filipa Jodo, Antoénio Veloso & Kari Bg. Chapter.
First Online: 10 January. Part of the Lecture Notes in Computational Vision and Biomechanics book
series (LNCVB,volume 29). Pp. 121-132.

Modern approaches to physical therapy of women with diastasis recti
of the abdominal muscles as a result of multiple pregnancy

Bezuhla Mariial, Yudenko Oksana2
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Abstract: It is a well-known fact that the development of diastasis of the rectus muscles with the
progression of pregnancy is considered a natural and practically physiological phenomenon. World
information sources indicate that in the last trimester, diastasis of the rectus muscles is recorded in
66-100% of all pregnancies in women. An increase in the volume of the pregnant uterus leads to an
increase in intra-abdominal pressure and stretches the anterior abdominal wall. The development of
diastasis is facilitated by a decrease in the strength of connective tissue collagen, which occurs as a
result of physiological changes in the body of a pregnant woman. During pregnancy, the production
of the hormone relaxin, whose biological function is to inhibit collagen synthesis and stimulate its
breakdown, increases dramatically. The purpose of the study is to determine the effectiveness of the
author s physical therapy programme for women with diastasis of the rectus abdominis muscles due to
multiple pregnancy and to characterise the diagnostic tools used in the study. Based on the analysis of
information sources, effective innovative means of physical therapy for pregnant women with diastasis
of the rectus abdominis due to multiple pregnancy were identified. They include (special therapeutic
exercises for the indicated dysfunction (diastasis recti), post-isometric relaxation exercises; exercises
from the Body&Mind Fitness system such as yoga therapy and elements of the Pilates system,; hydroki-
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nesitherapy and kinesotaping; therapeutic massage and electro-myostimulation). The diagnostic card
included such methods of determining such indicators as your pain at rest,; determination of cortical
muscle tone during movements and palpation using the Lovett manual muscle test; the Pelvic Floor
Impact Questionnaire — Short Form 7 (PFIQ-7) was used; the Hospital Anxiety and Depression Scale,

SAN, PHQ-9, and Quality of Life were used to determine the psycho-emotional state; and mathemat-

ical statistics methods were applied. The paper presents the results of the study obtained during the
work with 20 women in labour, on the basis of which the authors draw conclusions about the effec-

tiveness of the developed and implemented author s physical therapy programme. However, realising
that the study used a small sample of patients in the main group with the above-mentioned pregnancy
characteristics, we continued to work with this contingent and further implement the author's pro-

gramme of physical therapy for parturients with diastasis of the rectus abdominis muscles due to

multiple pregnancies. In the course of solving the tasks of the work, the effectiveness of individual and
integrated approaches in the construction of individual physical therapy programmes for women with

these dysfunctions due to pregnancy has been proven to significantly improve and contribute to a more
complete and qualitative restoration of the functional capabilities of the musculoskeletal system of
women with diastasis recti.

Keywords: conservative treatment, methods, multiple pregnancy, recovery of function, therapeutic
effect.
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Oco0MBOCTI BUKOPUCTAHHS HoOrareparnii Ta KiHe3ioTeldnmyBaHs
y Qi3u4Hii Tepamii XBOPUX HA AHKUIO3YIYHIl CIIOHIWJIIT

dinaroBa AinboHa', AuToHoBa-Padi FOunis?

"Marictp 2 kypcy, kadeapu 6io0e3neku i 370poB’s ronauHu, HamioHaIbHUN TEXHIYHUE YHIBEPCUTET
Vkpainu «KuiBcbkuil momitexHiyHuit iHCTUTYT iMeHi Iropst Cikopebkoro» M.KuiB, Ykpaina

’K.T.H., IOIIEHT, Ka. 6100€3MeKH 1 3M0pOB’ st TFOAUHH
Address for correspondence:
Filatova Alona

E-mail: alyona2000filatova@gmail.com

Anomauin: uucnenni nyonikayii ceiouams nNpo HU3bKY SKICMb HCUMMSL XBOPUX HA AHKLIO3VIOUUL
cnonounim (AC), 0bymoeneny CyKynHicmmo CUMRMOMIB, U0 0OMENCYIOMb QYHKYIOHANbHI MONCTUBOCT
nayicumig: ckymicmio pyxis (v 90 % nayienmis), bonem (v 83 %), niosuwjenoro cmomnioganicmio (v 62 %),
nozanum chom (y 54 %), mpueozoro 3a maiioymue (50%). Buwezaznaueni xapakmepucmuku aHKiio3y04020
CNOHOUTIMY 3YMOGNIOIOMb GUCOKY dacmomy cmilkoi émpamu npayezoamuocmi - 6i0 25% 0o 80%.
Hane 3axeopiosanis Hapasi HeBUNIKOBHe, NPOmMe AHKIIO03VIOYULl CHOHOUTIM 1 11020 PYUHIGHUL GNJIUG HA
Xpebmoguil Cmosn MOJICHA YROSIIbHUMU 3a OONOMO2010 Memo0i8 i 3acobie (izuunoi mepanii, 30epicaruu
pyxXausicme xpebma i cy2n00i6 ma YHUKHYMU NOOAIbULO20 NpOo2pecy8ants 3axeoprtoeanhs. OOHum 3
maxux 3aco6ig Qizuunoi mepanii A619€mMvcs tio2amepanis ma Kie3iomeuny8ants, eqhekmusHicmy SKux
OY10 008e0eno y danomy 00CriONCeHHI. B cmammi posensioaiomvcs 0CHO6HI npooiemu w000 pyXausocnii
Xpebma y ocio 3 GHKIN03YI0UUM CHOHOULOAPMPUIOM, A MAKONHC NOOAHO MeMOOUKY izuynoi peadinimayii
07151 Yb020 KOHMUH2EHNY OCIO Y NICAANIKAPHAHUL NePioo, AKa po3pOOIeHA WIAXOM 000ABAHHA lio2amepanii
ma KiHe3iomeunysanus y K1acuiry npoepamy @Qisuunoi mepanii Xeopux 3 AHKiIO3VIOYUM CHOHOUTIMOM.
3anpononosana memoouxa cnpuse CnosibHEHHIO NPOSPeCy8aHHs MAaKoi namonocii, 30epexnceHHIo
DPYXIUBOCMI Y 8CIX 8I00iNAX XpebemHo20 CMo6na, SMeHULeHHIO D0Ib08020 CUHOPOMY Md PAHKOBOI CKYMOCMi
y nonepexogomy 6i00ini xpeoma (I1BX). [{na moeo wob oyinumu eghexmusnicms po3poobnenoi npoepamu
Gizuunoi mepanii nayicHmie 3 AHKINLO3YIOUUM CHOHOUNIMOM, 0)710 NPO8edeHo 0ociodicents 8 nayienmis,
SAKUX cnocmepieanu Ha 6a3i MeouyHo2o yeumpy @isuunoi peabinimayii « Aneopumm 30opos sy m. Kuesa.

KurouoBi cioBa: aHKiIIO3YIOUMH CIIOHIWIOAPTPHT, HOTa, KiHE3l0TeHIMyBaHHS, MeTOnU (Hi3MuHOT
Tepartii, CHOHIWIIT, Teparis, XpeoeT.

Beryn o3Hak AC. 3anajeHHs 4acTo MOLIUPIOETHCS HA CYT-

3a BH3HAYEHHSAM, AHKUIO3YIOYMH CHOHIWIIT JIOOM MK XpeOISIMH, KICTKaMH, 3 IKHX CKJIaa€ThCs
(AC) (Puc.1.1) — xpoHiune, nporpecyroue 3ananpHe xpeOeTHui croBm. Lleit craH BimoMHiA SK CIOH-
pEeBMaTHYHE 3aXBOPIOBAHHS, 1[0 IEPEBAXKHO ypaxae IWmiT. Ha Mi3HIX cTamisx 3aXBOPIOBAHHAX TaHUM
OChOBHH ckelneT. [Ipu aHKII03ylouoMy CHOHIWIITI MATOJOTIYHHIA CTaH MPHU3BOMUTH 10 1HBAJIIH3AIII],
3aMaToThCs  KPHKOBO-KITYOOBI CyIIo0HM, po3Ta- 3HMXKEHHS SIKOCTI JKUTTSI XBOPUX Uepe3 aHKII03y-
II0BaHI MK OCHOBOIO XpeOTa 1 TazoM. Lle 3amanen- BaHHS XpeOTOBOrO CTOBMA, OCHOBUX YHM\Ta Mepe-
Hsl, SIKE HA3MBAETHCS CAKPOLIEIT, € OfHI€I0 3 epiuX  GepuuHux cyrio6iB (Dubinina TV at all, 2017).
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Hopmanbha AmHKin03yrounit
aHaTOMIs CHOHIMIIOAPTPUT
HopmaisHi Brpara

BUTHHU HOpPMaJIbHUX
xpeOTa BUT'HHIB XpeOTa

Puc. 1. ITopiBHAHHS HOpMaJbHUX BUTHHIB XpeOTa
Ta BTPAaTU HOPMAJIbHUX BUTHHIB XpeOTa
IPU AaHKIJIO3YyIOUOMY CIIOHIUIIITI

[Tix 3axBoproBanocti Ha AC nNpUXOAUTH Ha
BIKOBUI 1HTepBas 26-36 pokiB. XBopoOa Brepiue
nposiBisiersest B 11-20% Bunankis 1o 18 pokis, a
Jr0AU BikoM cTapiie 50 pokiB XBOPitOTh He OijblIe
5-7% xBopux. YonoBiku y 3-6 pasiB yacTilie XBo-
pitoTh, HiX xiHkH (Kay A.D, 2020).

3a3Buuaii giarnoctuka AC CHIBHO 3ai3HIOETh-
cA: y cepeJHbOMY, SIK y €BpOIIi, TaK 1 B Hallii KpaiHi
J1arHO3 BCTAHOBJIOETHCSA HA 5-8 pOIIl 3aXBOPIOBAH-
H. OHAK CNiJ] 3a3HAYMTH, 110 OCHOBHI (DYHKIIIO-
HaJIbHI BTPATH y XBOPHX PO3BUBAIOTHCS B TIEPIIE JIe-
CATUIIITTS XBOPOOH, 1 B LIeH 7K€ Mepiojl BUSBIAIOTHCSA
(SIKIIO 3’SABJSIFOTHCS) OCHOBHI ()aKTOpU HECTIPUSIT-
auBoro nporxHo3y (Dubinina TV at all, 2017).

[Tpruuna AC moci HeBijoMma, Xoua TeHETHYHI
Ta iH(DeKmiiHI (aKTOpHu, OYEBUIAHO, MAIOTh 3HA-
YHMI BHECOK Yy 3alyCK 3alajbHUX MeEXaHi3MIB,
gyepe3 sKI MOXKe pPO3BUBATHCS 3aXBOPHOBAHHI.
Baxuusuii pakrop pusuky AC € mosekyna Ouika,
gKa KOOYETbCS AHTUICHOM TicTocyMicHOCTI B27
(HLA-B27), ockinbku 90-95% namnientis 3 AC mo-
3UTHUBHI Ha 1Iei anTured. OJJHaK TeHeTUYHI PaKTO-
pH HE MOXYTh TOBHICTIO OOTPYHTYBaTH MPHYHHY
3axBoproBanHs (Kay A.D, 2020).

Mera

Hocnigutu eQeKTUBHICTh J0JaBaHHS Horare-
pariii Ta KiHe310TeHyBaHHA Y KJIAaCUYHY POrpamy
¢bi13u4yHOI Teparii XBOpUX 3 aHKIJIO3YyIOUUM CIOH-
JIATITOM.

Marepiasu i meTonu

JlocmipkeHHsT TIPOBOAMIIOCS Y BEPECHI-KOBT-
Hi 2022 poky Ha 6a3i MEIUYHOTO HEHTPY (i3nud-

Hoi peabimiTanii « Anroput™ 310poB’si» M. Kuepa.
3a iH(QOpPMOBaHOK 3TO0I0 B JOCHIIKEHHI Opa-
JM y4acTh 8 TAIEHTIB 3 LEHTPAIHHOW (OPMOIO
QHKIJIO3YIOUOr0 CHOHIWIITY Ha Tepurii crauii
3aXBOPIOBAaHHA. XBOpi Oyau K YOJIOBIYOi TaK 1
kiHouoi ctari. [{ux xBopux posminwim Ha 2 rpy-
i — ocHOBHY rpyny (OI') Ta KOHTPOJBHY TPyITy
(KT'). OcHoBHa rpyna 3aiimaliacsi 3a aBTOPChKOIO
IpOrpaMoro, a KOHTPOJIbHA TPyIa — 3a MPOrpamoro
LEHTDY.

3a pesynpTaTaMM ONISAMY TMAIll€HTIB Ta TIiJ
qac 30MpaHHs aHaMHE3y BUSBHJIM, 110 HA MOMEHT
3BEpPHEHHSI B JIIKyBaJbHY YCTaHOBY KOXKEH 3 XBO-
pux ckapkuBcs Ha Oute y IIBX Bimpasy micns
pOOY/KEHHSI, 8 TAKOX IT1]] YaC BUKOHAHHS JIeSKO-
ro moOyTOBOro HaBaHTaKeHHS, cKyTicTh y [1BX,
3MEHIICHHSI PYXJIMBOCTI Ta THYYKOCTI, a TaKOX
BIIYYTTSl HANpYKEHOCTI M S31B Yy TONEPEKOBOMY
BIJUIUTI TA CIAHUIAX.

TsoKKICTD ypakeHHS XpeOTa BU3HAYaIU 32 J0-
MIOMOTOI0 3aKJIOUEHb 3 PE3yJbTaTiB PEHTTeHY Ta
MPT y pi3nux Bigminax xpeOra nauientiB. [Tpu
aHaJTi31 3HIMKIB peHTreny ta MPT, 3akioueHHIM
JiKapiB OpTOINEAa-TPaBMATONIOra Ta HEBPOIATONIO-
ra OyJ0 BH3HAYEHO J1arHO3 aHKIJIO3YIOUYHA CIIOH-
it ueHtpanbHoi dopmu (I cramis xBopoOm).
[Tig yac mpoBeneHHs aHKETyBaHHS OyJI0 BUSBJICHA
cepeHs TPUBANIICTD 3axXBoproBaHHS y 60% XBopux
cranoBmia 10 1 poky, y 40% Big 2 pokiB.

JU7st OLIHKM BUPA3HOCTI OO0 MPH pyXax Tyiy-
0a BUKOPHCTOBYBAJIM Bi3yaJlbHy aHAJOTOBY IITKa-
ay (BALLI). e mxana y BUIMISAA TOPU30HTAIBHOT
npsIMO1 JTiHIM goBkuHA kol — 10 cm. Ha miii minii
HPOTSTOM OIUTYBAaHHS TMALlIEHTA BIAMIYa M iHTEH-
CUBHICTH TOTO 4M iHIIOTO cumnromy (Puc. 2). 3a
3araJbHONPUHHATOI0 METOAUKOIO, 0 — BIZICYTHICTh
cumnromiB, 10 — MakcuManbHE iX BHpaKECHHS
(Dubinina TV at all, 2017).

Puc. 2. BizyanbHo aHanorosa mikana 0ot

JIIst OIIHKM aKTUBHOCTI ITOBCSKICHHOI JKHT-
TenisubHOCTI 3acTocoByBan BASDAI (Bath AS
Disease Activity Index), skuii 3acHOBaHMI1 Ha ca-
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MOCTIHOMY 3alTOBHEHHI ONHMTYBAJIbHUKA XBOPH-
MH Ta BifgoOpaxae iX cy0’ekTuBHiI BiquyTTs. [la-
II€HTA TPOCSTH BIATMOBICTH HA MIICTh TUTAHb MO0
Horo craHy Ta CaMOMOYYTTS MPOTSITOM MUHYIIOTO
THOKHS, 3pOOUBIIN BIIMITKH y BIAMOBIAHUX TOJISX
(Garcia-Montoya L, 2018). Iagekc BASDAI > 4,0
BignoBiznae Bucokomy, a BASDAI < 4,0 — Hu3bka
axtuBHICTE AC.

Innekc BASDAI (IBASDAI po3paxoByeTbest
3a popmyroro 1:

IBASDAI=(B1+B2+B3+B4+(B5+B6)/2)/5, (1)

ne B1-B6 BinnoBii namieHTa 1no onuTyBalbHUKY.

Henonixamu innexkcy BASDALI e: cy0’exTuB-
HICTb OI[IHKH XBOPHM CBOTO CTaHy, Ha SIKY aKTUBHO
BIUIMBAE TICUXOEMOIIIHE TI0, BIICYTHICTh MOXKIIH-
BOCTI NEPEBIPUTU JOCTOBIPHICTh PE3YyJbTAaTIB Ta
rpajaiis akTUBHOCTI TUIBKU Ha BUCOKY Ta HU3BKY
(Alvarado-Julio A, 2022).

JIns  BU3HAUEHHsS AaMIUNITYOH PYXJIMBOCTI
XpeOTa 3acTOCOBYBaM TOHIOMETpito. Bumipro-
BaHHs MPOBOJWIN 32 JIOTIOMOTOI0 CIIELialIbHOTO
KyToMipa.

PesyabraTn

byno ouineno 8 mamieHTiB, 4 BigHECIH 0
OCHOBHOI I'pYIIH 1 BIANOBIAHO 4 10 KOHTPOJIBHOI,
BUXIJHI MTOKa3HUKU JOCII)KYBaHUX MapaMeTpiB
y Mali€eHTiB 000X IPyI CTATUCTUYHO 3HAYYIIe HEe
BizpizHsmcs (p > 0,05). Cepenniit Bik y4acHHU-
KiB ckiaB 32,2 pokiB, a BikoBa rpymna Big 25 1o
40 pokiB. CrareBe pO3NOAUICHHS 6 YOJOBIKIB,
2 — KIHOK.

[TarieHTH KOHTPOJIBHOI TPYIH MPOXOIUIU Pe-
abiiTaliio 3a MporpaMoro HEHTPY B Ky BXOIUIN
TaKi KOMIIOHEHTH: JIiIKyBaJbHA TIMHACTHKA, JIIKY-
BAIGHUIA Macax, (izioTepamiss Ta Ii€TOTEparris.
Kracuuna mporpama He BKIItodana B cede Horare-
parito Ta KiHe310TeHITyBaHHS.

B cBoro uepry [uist mami€eHTiB OCHOBHOI Tpy-
U B nporpamy (izuuHoi Teparii Oyo BKIFOYEHO
forareparmio Ta KiHE310TCUITyBaHHS, IOJaBaHHS
SKHUX 3HAYHO MOKPAIINUIO e(heKTUBHICT MPOrpamMu
¢i3nuHoi Tepamii, o Oye HUXKYE T0BEIEHO Ipo-
BEJICHOIO CTAaTUCTUKOIO.

Cepenniii mokazuuk BAIII Bigpa3y micis mpo-
Oy/UKeHHS y KOHTPOJIBHINA Ta OCHOBHIH Tpymi Bij-
HOBiIHO ckiaB 6,25 Ta 6,75. I1ix yac pyxis BALLI
cknaB 4,5 mist KI' ta 4,75 ansa OI. Tonyc M’si3iB
(3a 5 GanpHOIO mIKanow) ckianas 4,0 ta 4,25 mo
CBIIYMTH MPO 3HAUHY MepeHanpyry. Y 3 mariieH-
TiB OYyJIO BUSBJICHO MOYATKOBI O3HAKU 3MEHIICHHS
nomnepekoBoro Jjopaosy. [lokasHuku obcTexeH-
HS 0Ci0 3 IEHTPaJIbHOI (POPMOIO aHKIIO3yHUYOTO
CHOHJMIIITY A0 Ta Micyst mporpaMu Gpi3uyHOi Tepa-
nii nokasaHo y ta0.1 ta tab.2.

[Ticns mporpamu @T piBeHb 00IHOBOTO CHH-
JpOMy TIPH pyxax 3MEHIIMBCS Ha 2 Ta 2,5 Oanu
s KI' ta O BignosigHo. [TopiBHSBIIN MOKa3-
nuku KI' ta OT, BusiBineno uro pesynsratu Ol Ha
20% xpami, Hix y KI. [aTencuBHicTs 600 Bi-
npasy micist npoOymkeHHs 3meHmmiIack y KI' Ha
2,5 6amu, y OI' — 4,95. V nopiBHSIHHI pe3yabTar
OrI' Ha 50% kpamie HiXK y KOHTponbHOI. [lokaz-
HUK TOHYCY M S31B ICIIA 3aKiHUCHHS TMPOTpaMu

Tao. 1. [Toxa3HukH BUPA3HOCTI OO0 33 Bi3yaJIbHO-aHAJIOTOBOIO IITKAJIO
Ta MOKA3HUKH TOHYCY M sI31B JI0 TIOYaTKy rnporpamu (6amm) (n = 8)

IToxa3HUKH OI,n=4 KI,bn=4 p
BAIII mpu pyxax 4,75+0,9 45+0,5 <0,05
BAII micist mpoOymxeH s 6,75+0,5 6,25+ 0,5 < 0,05
Tonyc M’s13iB 425+0,5 40+1.0 < 0,05

Tab. 2. [TokazHUKN BUPA3HOCTI OO0 32 Bi3yalbHO-aHAIOTOBOIO IIKATIO00
Ta MOKa3HUKK TOHYCY M’sI31B IMiC)IS IOYATKy porpamu (6anm) (n = 8)

IHoxa3znuku OILn=4 KI,n=4 p
BAIII mpu pyxax 2,25+0,4 2,5+£0,5 <0,05
BAII micist mpoOyxeHHs 1,75+0,8 3,75+£0,8 <0,05
Tonyc m’s13iB 2,0£0,7 2,25+0,5 < 0,05
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¢i3u4HO1 Tepamii CTaHOBHUTH MJII KOHTPOJBHOT
rpynu — 2,4, a 1yist OCHOBHO1 rpynu — 2,0, 11e Ha
1,6 Ta 2,2 MeHIIe, HIX Mepea MoYaTKOM Iporpa-
Mu. Y nopiBHsAHHI pe3ynbrar Ol Ha 27% kpaie,
Hix y KT

OnHuM 3 BaXIMBUX KpHUTEpiiB peabimiTamiii-
HOTO OOCTE)KEHHSI XBOPHX Ha aHKIJIO3YIOUHi CIIo-
HAWIT Oyll0 BU3HAYECHHS PYXJIHMBOCTI XpeOTa, a
caMe 3TMHaHHS, PO3TMHAHHS Ta HAXWIU Tyly0a B
CTOpOHU. BUMIpIOBaHHS LIMX MOKA3HUKIB JI0 MO-
4aTKy nporpamu (i3u4HoOi Teparii mokasajiu, 1o
Y BCIX MaIi€HTIB 0€3 BUKJIIOYCHD OyJIH BIXUICHHS
Bix HopMH (Ta6. 3). Buxigni nani 000x rpymn maii-
xe He BiapizHsmucs (p > 0,05).

[Ticns 3aBepiieHHss Kypcy peaOimitarii Oyno
MPOBE/ICHO MOBTOPHE OOCTEKEHHs, SIKE MOKA3aJo,
1110 Hallla KOMIUIEKCHA [Tporpama BUsBUIIAcs e(ek-
THBHIIIIOIO, 1€ MOXXHA MOOAYUTH MOPIBHABILY IPH-
pict noka3uukiB KI' Ta OI': 6okoBHil HaxuI Bopa-
BO Ounbmnii Ha 22,3%, O0KOBUI HAXHJI BIIBO — Ha
15,33%, 3runanss — Ha 1,97%, a po3ruHaHHs — Ha
16,39 %. (Puc.3).

3a pesyipTaTaMy aHaji3y OTPUMAaHHX JaHHX
iHexcy BASDAI — o1iHKY SIKOCTI JKUTTS — 3aralib-
HUH TIOKa3HUK 3HAYHO 3HU3UBCS Yepe3 45 JHiB Tic-
JIs1 TPOBEACHOT HaMU TIporpamu (Hi3MYHOI Teparrii.
Jlo nouarky nporpamu y OI 11eif moka3HUK CTaHO-
BUB 3,5 6aniB, a y KI' — 3,25 GaniB, micis 3akiH-
YeHHs nporpamiu iHjexc ckiasy OI' —= 0,75 6anu
(S=1,3 6ammn) y KI' — = 1,5 6amu (S = 2,1 6anm)
pizauI Mix rpynamu p < 0,05, gaHi npoBeneHNX
JOCITIDKEHB 300pakeHi Ha puc.4.

Obrosopenns

AHKINIO3yI0UM CTIOHAWIIT Hapasi SBISETbCS
HEBUJIIKOBHUM 3aXBOPIOBaHHIM, a O€3/1€BICTH Y
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36,82
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-

23,18

20,

(3]

ES

S
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(9]

g |

Biunwnii
HAaxWJI BIIIBO
(%)

biunnit
HAXUI
BrpaBo (%)

Posrunanns

(%)

3ruHaHHS

(o)

B Ocnosua rpyna
B Kontpomeroi rpyma
Puc. 3. [lopiBHSHHS IPUPOCTY MOKA3HHUKIB
PYXJIMBOCTI XpeOTa OCHOBHOI Ta KOHTPOJIBHOT
rpyn

4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

Jo nouarky ®T

UYepes 45 nHiB

B Ocuosua rpyna
B KoutponsHoi rpyna

Puc. 4. Jlnnamika MoKa3HUKIB 3a 1HICKCOM
BASDAI

Tab. 3. Jlunamika 3MiHM PyXJIMBOCTI B MOMIEPEKOBOMY BiAIisi XpeOTa B mpotieci peadimiTarii

IToxa3zHukn
I'pyna qu::;a:(?"" i Biunmii naxua BaiBo° 3runanns ° Posrunanns °
0 micas 10 micas hi (1) micias hi (1} micas

OI'(n=4) 154+04(21,5+1,4|148+0,5[20,5+1,2|358+0,9|402+0,8{23,9+1,0|32,7=+1,1
Hpupicr A=139,61% A=38,51% A=12,29% A=136,82%
[IOKA3HUKIB

KI'(n=4) 156+1,4(18,3+09|151+09|186=+1,6|349+13|385+1,4(23,5+1,5]|283+0,8
Hpupicr A=1731% A=123,18% A=10,32% A=120,43%
IMOKAa3HUKIB
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060poTHOI 3 TAHOO MATOJIOTIEF0 MOYKE IIIBUIKO TIPU-  aHKUTO3YIOUUH CIIOHIWJIT € JIIEBUM CIIOCOOOM y
BECTH XBOPOTO JIO aHKIJIO3yBaHHS XpeOTa, mo y OopoThOi 3 mporpecyBaHHSIM JaHOTO 3aXBOPIO-
CBOIO YepTy BeJle 10 3HAYHOTO MOTIPIICHHS SKOCTI BaHHS, a caMe 3MEHIIIEHHS 00JTbOBOTO CHHAPOMY
JKATTS, a 3T0I0M 1 10 1HBAJIIJHOCTI. y Mali€HTIB, 3HUKHEHHS PAHKOBOT CKYTOCTI B TIO-

[Tamiearam, skuM Oysio J1arHOCTOBAHO aHKi- TIEPEKOBOMY BifIim XpeOTa, a TaKoXK 301JIbIICH-
JIO3YIOUMM CIIOHAWIIT HEOOXIJHO SKHAWIIBUALIE Hs PyXJUBOCTI XpeOTa. JloBeeHO e(peKTUBHICTD
aJlanTyBaTUCs O HOBUX YMOB JKUTTS, IO BKJIIO- Horareparmii Ta KiHE310TEUITyBaHHS IPH CKIa-
Yae TOTPUMAaHHA CIIEIialbHOI JI€TH, a TaKOX pe- JaHHI mporpamu ¢i3u4yHOi Tepamii, 1m0 3HaY-
TYISpHY (DI3MUHY aKTHBHICTh, SIKa MPU3YINHHUTH HOIO MIPOIO MOKPAIIY€E Ta BIAHOBIIOE HE TITHKH
MOAAJIBILE IPOrPECYBAHHS 3aXBOPIOBAHHS. (YHKILIOHAJIBHUN CTaH CHCTEM OpraHi3My, a IIe

IcHye HebGaraTo AOCHIIKEHb, MPUCBAYEHUX | MOKPAIIYE TICUXIYHUI CTaH MAIli€HTIB, 3HUXKYE
Cy4acHMM MeToznaM Ta 3acobam (i3muHOi Te- piBeHb JAenpecis Ta 301IblIye 3aI[iKaBICHICTh
pamii XBOpHUX 3 JaHOKO TMaToJIOTicr0. MUHyII TAI€HTIB Yy BUKOHAHHI TporpamMu (pi3udHOi Te-
JochipkeHHs (OKyCyBajlMcs HacaMmIlepe] Ha parii He TiIbKM Ha 0a3i pealbiniTaliifHOTO IeH-
KJIACMYHUX METOoJaxX pealumiTallii, TaKuX SK: JIi- TPY, a TAKOXK 32 HOTO MEKaMH, 11T 9ac CaMOCTi-
KyBaJIbHUM Macaxk, TpakiliiiHa Teparmis, 3acTO- HUX 3aHSTb.

cyBaHHS TIpedopMOBaHUX (HAKTOPIB Ta 3aHATTS ®dinancyBaHHs

JTIKYBaJbHOIO TIMHAaCTHKOIO. OnHAK MpOTIroM Jlane NOCTIDKEHHS HE OTPUMYBAJO 30BHIII-

OCTaHHIX POKIB 3’SIBUJIMCS HOBI Cy4acHI METOJIM HBOTO (PiHAHCYBAHHSI.

Ta 3aco0u (i3UYHOT Tepartii, AKi 3HaYHO MPUCKO- Konuikr inTepecis

pIOIOTH TIpoliec oxykaHHs. Came TaKUMH METO- ABTOpH 3asBIISIOTH MPO BIACYTHICTb KOH(TIK-

JlaMH 1 € forareparis Ta KiHe310TeiImyBaHHs, 110 Ty iHTEpECiB.

y JIOTIOBHEHHI 3 KJIACHYHOIO TIPOrpamMoro ¢i3zud- 3roia Ha myOTiKaIio

HOI Teparlii BUSBJISIE CBOIO PE3YJIbTaTHUBHICTH Ta VYei mamienTH, Mo MalTh BIIHOLIEHHS 10 py-

MO3UTUBHUHN €(dEeKT Ha TMPOIeC BIHOBIEHHS Ta KOMHUCY JajH 3ToJy Ha MyOmiKaiiro JaHOi poOOTH.

MPU3YIHMHEHHS TPOTPECYBaHHS AHKIJIO3YIOUOTO ORCID ID Ta BHecok aBTOpiB

CTIOH/IHJIITY. 0000-0002-5460-346X (A,B,D) Filatova Alona
BucHoBkH 0000-0002-9518-4492 (C,E,F) Antonova-Rafi
Onuparounch Ha OTPUMaHI pe3ylbTaTtd 10- Yuliya

CIIIJDKEHHSI KOHTPOIIbHOI Ta OCHOBHOI TpYyIH, A — Konuenist po6otu Ta au3aiiH, B — anani3

MO)KHa 3pOOHUTH TaKWi BUCHOBOK, IO AoAaBaH- jganuxX, C — BiamosigaabHICTh 3a CTATUCTHYHUI
Hs Horatepamnii Ta KiHe3loTeWIyBaHHS 110 Kia- amaii3, D — Hamucanns crarri, E — Kpuruunnii
CUYHOI mporpaMu (i3MYHOI Tepamii XBopuX Ha omrsan, F — Ocraroyne cXBaJleHHS CTATTI.
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Peculiarities of using yoga therapy and kinesiotaping in physical therapy
of patients with ankylosing spondylitis
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Abstract: numerous publications indicate that the quality of life of patients with ankylosing spondy-
litis (AS) is poor due to a combination of symptoms that limit the functional abilities of patients: stiff-
ness of movements (91% of patients), pain (82%), increased fatigue (61%), poor sleep (55%), anxiety
about the future (51%). The aforementioned characteristics of ankylosing spondylitis account for a high
incidence of permanent disability, ranging from 24% to 81% [1]. This disease is currently incurable,
but ankylosing spondylitis and its destructive effects on the spinal column can be slowed by methods
and means of physical therapy, maintaining the mobility of the spine and joints and avoiding further
progression of the disease. One such means of physical therapy is yoga therapy and kinesiotaping,
whose effectiveness has been proven in this study. The article deals with the main problems of spinal
mobility in patients with ankylosing spondylitis and presents the methodology of physical rehabilitation
for this contingent of patients in the post-hospital period, which is developed by adding yoga therapy
and kinesiotaping to the classical physical therapy program of patients with ankylosing spondylitis. The
proposed methodology helps to slow down the progression of this pathology, maintain mobility in all
parts of the spinal column, reduce pain syndrome and morning stiffness in the lumbar spine. In order
to evaluate the effectiveness of the developed physical therapy program for patients with ankylosing
spondylitis, a study of 8 patients was carried out and observed at the medical center of physical reha-
bilitation «Algorithm Healthy in Kiev.

Keywords: ankylosing spondylitis, spine, spondylitis, therapy, yoga.
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IIpiopuTeTHi HANPSIMKHA PO3BUTKY PErioHaIbHHUX 3aKJIa1IB
OXOPOHH 310POB’sl, AKI BAKOHYIOTh TPAHCIIAHTALl OpPraHiB

KostyH I'aBpuiio

AY «Iucrtutyt cepus MO3 Vkpainny, Kuis, Ykpaina.
Address for correspondence:

Kovtun Gavrylo

E-mail: gavriil.kovtun@gmail.com

Anomauia: ne3gaxicarouu Ha 6NPOBAONHCEHUL NPABOBULL PENCUM BIICLKOBO2O CMAHY, CUCTEMA
opeamizayii ma npoeedeHHs mpaucnianmayis 6 Ykpaini npoooeicye pozsusamucv. Memoio
00CNIOIHCEHHL NOCMANO chopmysamu npiopumemui HanpsIMKU po36UMKY pe2iOHAIbHUX 3aK1A0I8
0XOPOHU 300P08 s, WO NPOBOOAMb MPAHCHIAHMAYI op2aHis. V 00CniONceH ] BUKOPUCTNOBY8AUCS
iHhopmMayiiHO-aHaiMUYHUL, COYIONOIUHUL, CMAMUCMUYHUL Memoou ma Memoo CUCMEMHO2O0
ananizy. Ingpopmayitinoro 6a3010 0151 PopmMysaHHs MEOUKO-COYIAILHO20 (POPMYBAHHS NPIOPUMEMHUX
HanpsAmi6 po36UmK)y pecioHANbHUX 3aK1A0i8 OXOPOHU 300p08’sl OpeaHié MpAaHChAAHmMayii, uwo
BUKOHYIOMb MPAHCNIAHMAYTT, BUCIYNUIU HAYKOBL poOOMU GIMYUZHAHUX MA 3aPYOIKCHUX paxieyis
i3 MPAHCNIAHMON02IT, pe3YIbmamu G1ACHUX OOCTIONHCEHb., OUHAMIYHULL AHANI3 CMAHY PeCiOHATbHUX
3aK1A0I8 OXOPOHU 300pP08 s, WO NPOBOOAMb MPAHCNIAHMAYI] OP2aHie, aHali3z Gopm 0epHcasHOi
CMamucmu4Hol 36iMHOCMI, AHAI3 COYIONO2IUHUX DOCTIOMNHCEHb ceped nayienmie Incmumymy cepyst
MO3 Vkpainu, nikapis—anecme3ionozié KOMyHAIbHUX 3aK1a0i8 0xopoHu 300pos’ss MO3 Vkpainu,
JIKapie-He8ponamonozié KOMyHaIbHUX 3axkaadie oxoponu 300pog’s MO3 Vkpainu ma excnepmmuy
OYIHKY CMPYKMYPHO-0PSAHI3AYIUHUX CKAA008UX OUSIbHOCMI ICHYIOYOI cucmemu OOHOpCmMea ma
mpancnaiaumayii opeanié 6 YVkpaini. Ananiz gopm Oepocagnoi cmamucmuunoi 36imHocmi npo
3a2anvbHi MeHOeHYii ma pecioHaNbHI 0COONUBOCMI CMEPMHOCMI MA IHEANIOHOCMI BHACIIOOK
20cmpo2o KopoHapHo2o cunopomy 6 Yxpaini y 2010-2020 pokax nokazas, wo xeopoou cucmemu
Kp08000icy € NpogiOHOI NPUYUHON NepedydcHUx cmepmell ma iHeaniouzayii HacereHHAYKpainu,
Wo 3YMOBIIOE IX 6azome MeOUKO-coyianbHe ma COYIANbHO- eKOHOMIuHe 3HA4eHHs. JJunamidnuil
aManiz cmamy pelioHANbHUX 3AaKNA0i8 OXOPOHU 300p08’s, WO NPOBOOAMb MPAHCHIAHMAYT,
noxasas, wo QiHancy8anHs OaHUX 3aK1A0i8 OXOPOHU 300p08 s, IXHA MamepialbHO-mexHiyHa 6a3a,
npogecitina niocomoska kaopie neoocmamui. Hemae pospoonenux ma oghiyivino 3ameepodicenux
HAYIOHAILHUX NPOMOKOILI6 Ma KATHIYHUX 6KA3IB0K U000 MPAHCNAAHMAYI] 0peaHie, KeaniQikayiuHux
Xapakmepucmux 015 Mpancniaum-KoopouHamopis. Biosnauacmuvcs cocmpa necmaua 0OHOPCbKUX
opeanie. Menmanimem O0oHopcmea ma mMpaucnIaHmMayii opeanie y Kpaini He Ha 6UCOKOM) PIBHI.
Ilposeoene coyionociune 00CiONCEHHA ceped NAYieHmMié 003601UN0 GCIMAHOBUMU, WO KYIbMYPHI
VABLEHHSA YKPAiHYI8, AKI CKAAIUCH, CbO2OOHT He CIMBOPIOIOMb NOZUMUBHUX NEPeOYMO8 O PO3GUMKY
O0OHOpCMBA, 3ACHOBAHO20 HA CONIOAPHIU cucmemi «3anogimy opeawniey». Auaniz ooepicanux
pe3yiomamis CoyionociuHo20 O0CAIONCEHHsT cepel JIKApi8 — aHecme3ionocié K NOMEeHYIUHUX
VUACHUKIG Npoyecy MpancniaHmayii opeanie noKa3aes, 4umo aHecme3ionozu CMmayioHapHux 3aKiaoie
OXOPOHU 300p08°s 0I5l OlACHOCMUKU CMepmi MO3KY mda OOHOPCbKO20 Npoyecy € HedOCMAamHbO
niocomosneni. Ilposedene coyionociune O0CHIOJNCEHH ceped JIKAPi6-He8ponamonozie sK
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NOMEHYIUHUX YYACHUKIE Opuecaou BUNyYeHHS AHAMOMIYHUX Mamepianié N0OUHU NPUSHAYEHUX
051 MpaHCnaIaHmayii 8CMAHOBUNO, YMO YCEIOOMAEHICMb JIKAPI6-He8pOnamonio2ie npo cyydacHi
MOACIUBOCII MPAHCNAAHMONO2IL CIAOKA, HEMAE NOMPIOHUX 3HAHb NPO MEXHIKY MPAHCHAAHMAYIL
OOHOPCLKUX Op2aHis, He CGOopMOBAHA NOZUMUBHA MOMUBAYISL WOO00 OPeAHHO20 OOHOPCMEA.
Excnepmua oyinka cmpykmypHO-opeani3ayitinux CK1a008ux OisIbHOCMI cucmemu OOHOPCMead ma
mpaHncniaunmayii opeanie 8 Ykpaini noxazana, eiocymuicme Hayionanvnoi cmpameeii pozeumxy
O0OHOpCMBA Ma MpPAHCNIAHMAYIl 0peanie, c1abKy MamepiaibHO-MexXHIuHy 0a3y 3aK1a0ie 0XOpPOHU
300p08’s1, AKI BUKOHYIOMb MPAHCHAAHMAYIl opeanie, Odediyum y Kpaini OOHOPCHLKUX Op2aHis,
gi0CymHicmb 00Ky nayienmis, sKi NepeHecau MpPAaHCHIaHmayito, GU3HA4eHHs Nompedou 8
imynocynpecopax. Buseneni npoonemu niomeepounu, wjo ymMosu, 8 AKUX Npayroms pecioHdlbHi
3aK1A0I8 OXOPOHU 300P08 51, 0€ BUKOHYIOMbCA MPAHCNIAHMAYI] 0p2anis, He 6i0n08ioaroms Cy4acHUM
sumozam. Iliocomosnenicms niKapie-anecmesionozie, HeBPONAMON02I8, WO 3A0iAHI )Y Opueadax
i3 mpancnianmayii opeanis, MpaHcniaHM-KOOPOUHAMOPIE nompedye 000amro8oi nid2omoeKu.
IIposedene 00cniodcenHs CRPUATLO POPMYBAHHIO NPIOPUMEMHUX HANPAMIE PO3GUMK) DECIOHANIbHUX
3aK1a0i8 OXOPOHU 300P08 51, 0€ BUKOHYIOMbC MPAHCNIAHMAYI] Op2aHie.

Kuro4oBi cjioBa: TpaHCIIaHTalLlis OpraHiB, 3aKJIaa1d OXOPOHU 30POB s, JOHOPCTBO B YKpaiHi.

Beryn e 3akoH VYkpainm «[Ipo  3acTocyBaHHs
Tpancrunanrarist opradis Ta (a00) TKaHUH JITO- TpaHCIUIAHTAIlli aHATOMIYHUX MarepiajiB
JMHU € METOJIOM MOPSTYHKY JKUTTS Ta BIJHOBJICH- mromuHM» Bif 17 TpaBus 2018 poxy No2427-
H# 3710poB’s rpoMazsH (JleBuenko, 2022). VIII (3akon VYkpainu «IIpo 3acTocyBaHHS
Tpancrnnanrosoris € oJHUM 13 HANMOIOAIINX TpaHCIUTaHTaIlli. .. », 2018).
HAMpsMIB y MEAMIMHI, PO3BUTOK SIKOi 3poOUB e 3akoH VYkpainu «IIpo BHECEHHS 3MiH 10
MOXJIMBUM HE TUIBKU 30€PEKEHHS JKUTTSI COTEHb JESKUX 3aKOHOJABUMX aKTiB YKpaiHU OO0
THCSY JIIONIEH, SIKi CTPaXkJaloTh HA BaXKKI HEBUIIi- 3aCTOCYBaHHS TPAHCIUIAHTALll aHATOMIYHHX
KOBHI 3aXBOPIOBaHHS, alie TaKOX IX HMOBHOLIHHY marepiaiis JonuHu Bif 28 motoro 2019 poky
peamizanito B comiymi (Manyalich, Nelson et al., No2694-VIII (Statistical reference book,
2018; Yuzikova, 2020). 2013) Bim 16.12.2021 Nel967-1X (3akon
[TpoTsirom oCTaHHIX AECATUIITH epecajKa op- Vkpainu «IIpo BHeceHHs 3MiH...», 2021).
raHiB MPOMIILIA UISAX BiJ] YHIKAJIbHUX HOOANHOKUX AKXTYaJbHICTD PO3IISHYTOT MPOOJIEMH 3yMOB-

omnepariif 0 IUPOKOro MOIIMPEHHS y MEAUYHINA JIeHa: BiJACYTHICTIO HayKOBO OOTPYHTOBAHHX TIpi-

npakTuli. CbOroiHi y CBITI LIOPIYHO MPOBOAUTH- OPUTETHUX HAIMPSMKIB PO3BHTKY pPETiOHAIBHOI

cs noHag 100 tucsu takux omepauiil (Yuzikova, cucTeMH IOHOPCTBA Ta TpaHCIUIAHTAIlli OpraHiB,

2020, 3akon Ykpainu «lIpo 3acrocyBaHHs TpaH- HH3bKa €(EKTHBHICTh POOOTH pEriOHAIBHUX CHUC-

crutanTauii. .. », 2018). TeM JIOHOPCTBA Ta TPAHCIIAHTALlll OpraHiB, Baro-
TpancranTonoris CbOrofHI cTaja OJHIEID 3 Ma MEIWYHA, COIliaJibHAa Ta €KOHOMIYHA MpoliieMa

HaiOLTbII HAYKOMICTKHX 1 IMHAMIYHOPO3BUBAIOYMX XBOPOO KPOBOOOITY /uisi YKpaiHHu.

MeJUYHUX TexHojoriil. Ilepecaaka opraHiB 103- Menuko — corianbHa 3HAYUMICTB ITi€T TIpoOITe-

BOJISIE HAIaBaTU JIEBY JIOTIOMOTY THM XBOPHM, SIKIi MH BHM3HA4a€ METY Ta 3aBJaHHs JaHHOTO JOCIi-

paHime Oynu MpUpeYeHI Ha HEMUHYYY CMEpTh UM JDKCHHS.

TSOKKY iHBaniaHicTh (Manyalich, Nelson et al., 2018; Meta

Yuzikova, 2020). CdopmyBaru npiopUTETHI HATPSIMKU PO3BUTKY
Huni B YkpaiHi cTBOPEHO MPaBOBi Ta IHCTUTY-  pPETiOHANILHUX 3aKJIaIiB 0XOpoHH 310poB’st (303),

LiMHI 3acay IS pO3BUTKY JIOHOPCTBA Ta TPAHC- M0 BUKOHYIOTh TPAHCIUIAHTAIIIT OpTaHiB.

rianTanii oprani. {00 mokpammru cutyarito Marepianun Ta MeToaH

3 BITYM3HSHOK TPAHCIUIAHTOJIOTIIO 3a OCTaHHI VY nocmimkenH1 Oynu 3aimydeHi: METOJ] CUCTEM-
poku B YKpaiHi Oyno NpUIHATO LTy HM3KY 3a- HOTO MiAXOAY Ta aHali3y iHpopMaliiHO-aHAIITHY-
KOHIB: HOT'0, COLIIOJIOTYHOIO Ta CTATUCTHYHOTO METO/IB.
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[adopmarriiinoro 6azoro ams hopmyBaHHS 00-
IPYHTYyBaHb po3BUTKY 303, 110 NPOBOAATH TpPaH-
CIUTaHTaLll OpraHiB, BHUCTYNHJIM HAayKOBI Mpari
BITUM3HAHUX Ta 3apyODKHMX (DaxiBIB 13 TpaHC-
TUIAHTOJIOT 1.
PesynbraTu B1acHUX A0CHIIKEHD, POBEICHUX
y 2021-2022 pokax. Anamiz ganux Jlepxkomcra-
Ty Ykpainu ta 1Y «LleHTp MenuyHoi CTaTuCTUKH
MO3 Vkpainu», npo 3arajbHi TeHAEHLIi Ta pe-
rioHaIBHI OCOONMBOCTI CMEPTHOCTI Ta 1HBAII-
Hocti BHacmigok JICK B Vkpaini B 2010-2020
pOKax, ONPWIIOIHEHUX B 1H(pOpMAIiifHO-cTaTuC-
TUYHUX JOBigHMKax (Statistical reference book,
2012; Statistical reference book, 2013; Statistical
reference book, 2015).
ExcneprHa omiHKa CTPYKTYpHO-OpraHi3arii-
HUX CKJIQJIOBUX JISTTBHOCTI ICHYIOUO1 CHCTEMH J10-
HOPCTBA Ta TpaHCIUIaHTalli opraHis B Ykpaini. [lo
€KCTIepTHOI IrpynH Oyio BKIIFOYEHO 21 BHUCOKOKBa-
nidikoBaHUH (axiBelb.
AHami3 COIIONOrYHUX TOCIIKEHD, III0 0XO-
IIMB PENPE3CHTATUBHY CYKYIHICTh PECTIOHCHTIB:
0 411 nauientiB [acTuTyTy cepus MO3 Ykpai-
HH,

0 453 nikapiB — aHECTE310JI0T1B KOMyHAJIbHUX
303 MO3 VYkpainu,

0 417 nikapiB HEeBPONATOJIOTIB KOMYHaJIbHUX
303 MO3 VYkpainu.

PesyabraTrn

Perionanpri 303, 1m0 MpOBOISTE TPAHCILIAH-
Tallii, € IEHTPAIbHOIO JAHKOIO, 1110 MOKJIMKaHA 3a-
0e3meunTH PO3BUTOK TPAHCIUIAHTALIWHOI CITyKOu
KpaiHu.

Came Bij oprasi3aiiifHOi CKJIQJIOBOi JaHOTO
eTary TPaHCIUIAHTAIIWHOT CITY)KOH 3aJeXHUTh J10-
HOPCHKA aKTUBHICTh Ta CBOEYACHICTh MPOBEACHHS
TpaHCIUIAHTaIlld, €(QEeKTUBHICTh JAHUCIAHCEPHO-
rO CIIOCTEPEKEHHS MPOONEPOBAHUX TAllI€HTIB,
3M1ACHEHHS BChOTO KOMIUIEKCY MPOQUIAKTUYHUX
3aXO/liB, CIIPSIMOBAHUX Ha 30epeKEeHHs 370pOB’s
MaIi€eHTa, IKUH MepeHic TPaHCIUIAHTAITIIo.

B nmochimpkeHHI 3a  IOIOMOIOK)  MEIUKO-
CTaTUCTHYHOTO METOAY IPOAHAII30BaHO JIaH1
Hepxxomcrary Yikpainu ta 1Y «llentp mennynoi
cratuctuku MO3 VYkpainun», onpuitofHeH] B iH-
(dbopMaIiitHO-CTaTUCTUYHUX JIOBIIHUKAX. AHami3
dopM JIepKaBHOI CTAaTUCTUYHOI 3BITHOCTI IIPO
3arajibHI TEHJEHIIi Ta PerioHajbHI 0COOIMBOCTI
CMEpPTHOCTI Ta 1HBAJIJHOCTI BHACIIJOK TOCTPO-

ro KOpOHapHOro cuHapomy B Ykpaini B 2010-
2020 pokax TMOKa3aB: TEPBUHHY 1HBAJIIHICTh
23,5% Ta 21,2 %, BignoBigHo. XBOpoOU cucteMu
KPOBOOOIry 3aJIMIIAIOTHCS AOMIHYIOUOK TPHYH-
HOIO cMepTi B YKpaiHi Ta BCix ii perionax. Ykpaina
Ma€ OfiH1 3 HAMBUIIMX PIBHIB CMEPTHOCTI BiJl Li€T
NpUYUHK B €BPOTI Ta 3HAYHO BiACTAE 32 TEMITAMHU
3HW)KEHHSI CMEPTHOCTI BiJl €BpPOINEHCHKHUX KpaiH.

3 aHamizy COLIOJOTIYHOTO  JOCIHiIKEHHS
411 mamieHTiB BUSBIIECHO, 110 64,5 £+ 2,4% He MaloTh
iH(opMarii mpo opranHe JOHOPCTBO, 77,9 + 2,0%
HE 3HAIOTh K O(ILifHO BUCIOBUTH 3rOAy UM He-
3rojly Ha JIOHAI[iI0 OpPTaHiB.

61,6 = 2,4% pecnoH/IeHTIB OTOIUIIUCS Ha OTIe-
palifo 3 TpaHCIUIAHTAIil OpPraHiB Uil PITHUX Ta
Omu3pkux smozed, BogHovac 50,8 + 2,5% pecron-
JICHTIB HE 3TOJIHI Ha TIOCMEPTHE JIOHOPCTBO (HE IS
piIHUX), AKOM 70 HHUX 3BEPHYJHMCS 3 TaKUM IPO-
xaHHsAM. 34,0 £ 2,3% pecrnoHAEHTIB BBAXAIOTh 32
HEOOXiIHY YMOBY TIOCMEPTHOTO IOHOPCTBA OPTraHiB
NPWKUTTEBRY 3rofy Jtonunu, 52,0 £ 2,5% — otpu-
MaHHSI IPUKUATTEBOT 3TOIN JOHOPA, TaK 1 MOCMEPT-
HOi 3roau Horo pommuis, 14,0 +1,7% BBaxaroTh,
1110 Ha BIJIyYEeHHs OpraHiB MOTPiOHA 3ro/ja poaudiB.

71,3 £2,2% pecrioHAEHTIB BBaXAaIOTh, 10 YKpa-
THCBKE CyCIIJILCTBO 10 OOTOBOPEHHS MUTAHB 1010
OpPraHHOrO JIOHOPCTBA He rotose. 45,6 £ 2,5% pec-
TIOHJICHTIB BITHOCATH JI0 MPIOPUTETHOTO YMHHUKA
JUISL 3TOlM HA Tepecaj Ky Oprasis, 1H(pOpMalliio
PO JIIOUHY, SIKy MOIIH O BpsATYBaTH, 24,5 + 2.1%
PECIIOH/ICHTIB BaXKJIMBA JyMKa MPEACTABHUKA pe-
niriitHoi koHdecii, BogHovac 30 + 2.3% cTumynu.

40,4 £ 2.4% pecnoHJICHTIB BBAXKAIOTh, 10 Bi-
CYTHICTh 3HaHb 3 MPOOJEMH, L0 MEPEUIKOHKAE
MO3UTUBHOMY BIJHOIICHHIO CYCILIbCTBA 10 JI0-
HOPCTBA Ta TpaHCIUIaHTaIlil opraHis, 30,9 + 2,3%
— BIICYTHICTb nepei0auyBaHuX pe3yibTaTiB repe-
cajiku oprasiB Ta 28,7 + 2,2% — BIIEBHEHICTb y He-
JIOTOPKAHHOCTI TiJIa TICIIs CMEPTi

51,3+2.5% pecrnoHAEHTIB BBaXarOTb, IO
JUISL TIO3UTUBHOTO CIIPUHHATTS CYCIHIIBCTBOM ITi€]
npoOsieMu, HEOOX1JTHO MPOBEIEHHS OCBITHIX IPO-
rpam Ipo OpraHHe JOHOPCTBO.

O1iHIOI0YM CHUTYaIlil0 3 JOHOPCTBOM Ha ChO-
romHi, 75,2 +2,1% pecrnoHIeHTIB BBAKAIOTh, 10
JIOHOPCHKHX OpraHiB AJsl BCIX, XTO ii moTpedye, He
BUCTAYaE.

Ocob6n1Bo Tpeba 3a3HAYUTH, L0 3 TMO3UTHB-
HOO 1H(OPMAIIIEIO PO JOHOPCTBO Ta TPAHCILUIAH-
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TaIlil0 OpraHiB cTUKaimucs Tutbku 14,4 + 1,8%, a
29,4 +2,2% B3aram sxomHoi iH(popmalii He Ma-
10Th. L[ 03HaKka mpu aHani3i ySBJIECHb Ta YCTaHO-
BOK YKpaTHIIiB II[OI0 JOHOPCTBA OPraHiB, BUSBUIIA-
CsI OZIHIETO 3 HAWOLIBII qrepeHIiHHIX.

[TpoBenenuit aHai3 ofep’aHuX JAaHUX COLIO-
JIOTIYHOIO JOCTIHKEHHST ITOKa3aB, IO TeMaTHKa
JIOHOPCTBA Ta TMEPECaJKH OPraHiB € HEJOCTaTHHO
3HANOMOIO 7151 pecrioHAeHTIB. [IpakTu4Ho mocrae
MUTaHHS PO HEOOX1AHICTh CTBOPEHHS MEXaHI3MiB
IUIsL 3aJTy9eHHsI HACEJICHHS JI0 «3aloBIiTY» CBOIX
OpraHiB.

[IpoBeneno  cormiosoriuHe  AOCHIIKCHHS,
453 nmikapiB — aHECTE310JI0TiB 13 BCIX PpErioHIB
Vkpainu. Jlane 1oChiKeHHs MOKa3aJio HACTYIIHE:

Ha 3ammrannsg: um 3Haiiomuii Bam 3akoH
Vkpaiau Bix 17 tpaBus 2018 poky Ne2427-VIII
«IIpo 3acTocyBaHHS TpaHCIIAHTALlli AHATOMIYHHX
MarepiaiiB JIOAMHU»? BIAMNOBIAI PO3MOIUIMINCS
tak: 29,1 £ 2,1% pecrnoHIeHTIB 3HalOTh OCHOBHI
MONOXKEHHS 3aranom, 15,7 £ 1,7% — 3Hal0Th 3aKOH
nobpe, a 55,2 + 2,3% 13 3aKOHOM He 3HaHOMI.

Ha 3anuranns: yn 3naiomuii Bam Hakaz MO3
Vipaian 09.11.2020 Ne2559 «IIpo neski nurtan-
HSl YIOCKOHAQJIEHHSI poOOTH BIIJIIJICHh aHECTE310-
Jorii Ta 1IHTEHCHBHOI Teparii 3akjajiiB OXOPOHU
370pOB’si»? BIAMOBIAL Oy ONTUMICTUYHILIINMU —
58,7 = 2,3% yyacHukiB 3aKoH 3HAIOTh, OJHAK —
35,3 £2,2% onuraHux 13 3aKOHOM HE 3HAHOMI.

Ha 3anuranns: un 3naiomuii Bam Hakaz MO3
Vkpainu 21.07.2021p. Ne1500 «IIpo 3arBepmxken-
Hs [lonmokeHHsI MpPO BpETyNMIOBaHHS [iSUIBHOCTI
TPaHCIUIAHT-KOOpAUHATOPiB»? [103UTHBHO BiaAMO-
Bimm ute 22,7 +2,0% pecnionaeHTis, 59,4 + 2,3%
13 3aKOHOM He 3Haromi, a 17,9 £+ 1,8% He 3axoTinm
BIIITOBIIATH.

Ha 3amurannsa: um 3Haere Bu IHcTpykiito
IIOJI0 3alOBHEHHS (OPMHU TEPBUHHOI OOJIIKOBOI
nokymenTanii Ne0l12/0 «AkT koHcraramii cmep-
Ti JIFOJIMHU HA MIJICTaBi JIarHOCTUYHUX KPHUTEPIiB
CMepTi MO3Ky», 3aTBepkeHy Hakazom MO3 VYkpai-
Hu Big 23.09.2013 Ne821»? Maiixke mojioBHHA —
49,2 + 2,3% 3 iHCTpyK1i€to He 3Haiomi, 14,4 = 1,7%
HE 3aXOTLIM BIATOBINATH 1 JIMIIE TPETHHA PECIIOH-
neHTiB 36,4 £ 2,3% IHCTPYKIIiIO 3HAIOTH.

Ha 3anurtanss: uu rotoBi Bu y pasi norpebu
CIIBIIPAIIOBATH 3 OpUTa 00 TPAHCILIAHTOIOTIB?
V 57,2 +2,3% Bunaakax BiAIOBIH, 1110 HE TOTOBI,
9,9 + 1,4% — He BIANOBLIN 30BCIM. TaKUM YHHOM

Maike OJMM3BKO CIMIECATH BIACOTKIB OIMUTAHUX
HE TOTOBI MPALIOBATH 3 OpUraziaMu TPaHCIJIAHTO-
JIOTB.

Ha 3anmranns: un 3Haete Bu KITiHIYHI 03HAKH
CMEpTi TOJIOBHOTO MO3KY? TPH UBEPTi PECIOH/ICH-
TIB BIAIOBUIH, 110 HE 3HAIOTH. Ha 3anmuranHsg: 4yu
cxBaoeTe Bu mocMepTHe opraHHe TOHOPCTBO?,
Maiike TIOJIOBHHA PECIIOH/ICHTIB BiJIMOB1IA Hi.

3 BIAMOBiJACH HA 3aMUTAHHS: YM MPALOBAIN
Bu 3 Opuranoro nikapiB 3 BHIIyYEHHsS aHATOMIY-
HUX MatepianiB s Tpanciiantanii (IIp. MO3
Nel184)?, 3’scyBanocs, mo 81% pecnoHACHTIB
HIKOJIM HE TIpaIfoBaB y Opuraiai i He Mae JOCBIIY
3 BHJIyYEHHS aHATOMIYHHX MaTepiamiB JJIs TpaH-
CIUTaHTAaL].

Ha 3amuranns: uu BBaxkaeTe Bu 000B’ I3K0BUM
OTpPHUMAaHHS 3r0JIM Ha BUITyYCHHS OPTaHiB 3 KUTTS
JIoHOpa abo BiJ OMU3BKUX POJUYIB MICIS CMEPTI?
KoxeHn m’atuii 3 onuTyBaHMX BIAMOBUIM Hi, M-
TBEPAMBIIH [[UM HE3HAHHS 3aKOHIB YKpaiHU 111010
OpPraHHOIo JJOHOPCTBA.

3 BIINOBiJCH Ha 3amMHUTaHHS: 4d Moxere Bu
Opaté y4acTh y pO3’sICHIOBaJbHHX Ta OCBITHIX
nporpaMax GOpMyBaHHS y HACEJICHHS TO3UTHBHO-
rO CTaBJIEHHS J0 OPraHHOTO IOHOpPCTBA?, 3’sCyBa-
J0cs, 10 MOJOBUHA PECTIOH/ICHTIB BUSBUIIACS HE
TOTOBOIO JI0 ITi€1 pOOOTH.

3 onmepKaHUX BIAMOBIIEH PECTIOHICHTIB 100
[bOTO OJIOKYy MUTaHb MOXKHA KOHCTATyBaTH, IIO
c(hopMOBaHO HeaJeKBaTHE CTaBJICHHS JIIKapiB-
AQHECTE310JI0TIB JI0 TPAHCIUIAHTAIIIHOI CITYKOU.
«ITotpebu Ykpainu y TpaHCIUIaHTaIii OpraHiB y
KiJIbKa pa3iB MepeBHIIYIOTh (PI3UUHY HasBHICTh
JIOHOPCHKHX opraHiB» (Statistical reference book,
2013) — e He3anepeyHuid PaxT.

Ha 3anuTanus: un maere Bu nmo3utuBHe CTaB-
JICHHS 10 OPraHHOTO JOHOPCTBA?, OJIM3BKO COPOKa
BiJICOTKIB BiJioBiIM O3uTUBHO (37,3 £+ 2,3%).

Ha 3anutannsa: uu BBaxkaere Bu, mo Hera-
TUBHE CTABJICHHS JI0 OPTaHHOTO JOHOPCTBA MOXKE
3MIHUTHUCS, SKIIO BaM un BammM Onu3bkuM Oygie
notpibHo mepecamxenns oprany?, 80,8 £ 1,9%
BIJITOBIJIA TO3UTHUBHO.

Ha 3anwurannsa: um gosoausiocs Bam Oparu
y4acTh y AiarHoctuui cmepti Mmo3ky? 83,4 + 1,9%
aHecTe310J10raM He TJOBOJUIIOCh.

Ha 3amuTaHHs: 4u TOTOBE, HA BAIly IyMKY,
YKpaiHChKe CYCHUIBCTBO J0 TPSMOTO OOTOBOPCH-
HS [IUTaHb [IPO OpraHHe J0HOPCTBO? 66,4 + 2.2%
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BBa)KaroTh, 1110 Hi. Ha 3anuranusa: Uu BBaxkacte Bu
3a HEeOOXi/IHE 3apPOBA/KEHHS OIUIATH 32 Y4acTh Y
JIOHOPChKUX Tporpamax?, 83,4 + 1,7% niarpuma-
T CIUIATY JKAPsIM 32 y4acTh Y IOHOPCHKHUX TPOT-
pamax.

Amnai3 oTpuMaHuX Pe3yJIbTaTiB COII0IOTIYHO-
TO JIOCJIKEHHS JIIKapiB aHEeCTE310JI0T1B MOKa3aB,
o a"ecresionoru crarionapaux 303 ams 3a6e3-
TIEYEHHS JIIarHOCTUKUA CMEpPTI MO3KY Ta JIOHOP-
CBKOTO MPOIIeCy HE 30BCIM ITiITOTOBJICHI.

[TpoBenenuii aHamiz COIIONOTIYHOTO JOCHI-
mokeHHs 417 nikapiB HEBpOIATONIOTIB 3 yCIX peri-
OHIB YKpaiHu MoKa3aB: 10 Ha AyMKy 69,9 + 2,2%
PECIIOH/ICHTIB TPAHCIIAHTOJIOTisI OPraHiB y HAIIiH
KpaiHi mepeOyBae y BIJCTAIOYMX CEpPEel CBITOBHX
KpaiH, 22,8 £ 2,1% BBakawTh, 110 Ha PiBHI OLIb-
mocTi kpaid 1 Titeku 7,4 £ 1.3% BBaxkaroTh, 110
Hallla CUCTEMa TPAHCIUTAHTAIliT OPraHiB € JIJCPOM.

72,9 +2.2% pecrnoHJCHTIB BBAXKAIOTh, MO B
KpaiHi icCHye mmpo0iema HecTadi JJOHOPChbKUX Opra-
HIB, JJISl IEpeCcaIKi BCIM XBOPUM, SIKI i OTpedy-
10Th, 8,2 + 1.3% He 6adaTh y bOMY OCOOIUBHUX
npo6iem, a 19,0 £ 1.9%, BiAMOBIBIIM «BaXKO BiJi-
MOBICTWY, TPAKTHYHO YHUKHYIH BIATIOBIII.

72,2 +2.2% pecrnoHIeHTIB He 3TO/IHI 3aMoBia-
TH CBOI OpraHu MicJs CMEpTi 1 TUTbKH OJIU3BKO Tpe-
THHU onmuTaHuX (27,8%) BBaXKaIOTh 3aIOBIT CBOIX
OpraiB Micyst cMepTi 000B’13KOM KOKHOT JIFOUHU.

Ha muranns 3 sxoro iH(oOpMaIiero Ha Temy
JOHOpcTBa Bu nepeBakHO CTUKAETECh 3 MO3UTUB-
HOIO uM HeratuBHOWO, 19,4 + 1.9% pecnonnen-
TiB BIAMOBLIN — MEPEBAXHO 3 TIO3UTHBHOIO, a HA
1HII 3 3aMUTaHHS BiANOBIl PO3MOAUTHIUCS Maii-
xe mopiBHy 23,4 £+ 2,1% Oinbine 6ayath HETaTHB,
27,3 +2,2% He 3ycTpidayiucs HE 3 Ti€l, HE 3 1H-
moro, 29,9 + 2,2% — 0JJHaKOBO CTUKAJIUCA 1 3 TI€IO
Ta THIIOO.

58,8 £ 2,4% pecnoHJCHTIB BBAKAIOTh, 110 HE
0araro MENIKaHI[B Hamoi KpaiHu Morau O JaTu
3rojly Ha BUKOPHCTAHHS CBOIX OPTaHiB MICIII CMEp-
Ti A58t mepecanku i Tiabku 19,7 = 1,9% BBaxawTh
HaBmaku, 21,6 + 2,0% yHUKHYIIU BIATIOBII.

He 3Ha10Th, SIK MOXXHA BHCJIOBUTH CBOE BO-
JICBUSIBJICHHST MO0 TIOCMEPTHOTO JIOHOPCTBA
73,4 £2,2% pecnonnentis, 12,0 £ 1,6% maroTh
ypUBKOBi 3HaHH 1 e 14,6 + 1,7% 3HatoTh 1H-
(dopmartiro 3 1aHOT TPOOIEMH.

Cepen mxepen iHpopMaIllii mpo TpaHCIUIAHTA-
I[i10 OpTaHiB Ha MEepIIe Miclle PECTIOHICHTH MOCTa-

Buin kepiBHUKIB MO3 Vkpainu (30,5 + 2,3%), Ta
BIIOMUX Meau4YHUX AisauiB (27,8 + 2,2%), ciigom
nayTh nikapi (22,1 + 2,0%) 1 gani npoBifHi Teme-
nepenadi 3 meaunyHoi remaruku (19,7 + 1,9%).

3a 3akputy ¢opmy dikcailii CBOrO BOJICBH-
SIBJICHHSI CTaTH JOHOPOM OpTaHiB BUCIIOBHJIH-
cs1 53,6 £2,4% pecrnoHeHTIB, 3a BIIKPUTY —
12,5 £ 1,6 %, nnsg 26,6 +2,4% 11e He Ma€ 3HAUCHHS.

IIpo cywacHi KiIiHIYHI MOXJIMBOCTI IpOrpam
TpaHCIUIAHTAIlil OpPraHiB Ta TKAHUH Y HAIIii KpaiHi
20,6 + 2,0% pecrnioHaeHTIB iHPOPMOBaHI AOCTAT-
HBO, 39,6 + 2,4%, MatoTh iH(pOpMAIIito, ajJe XOUyTh
ouneie, a 39,8 + 2,4% indopmariii He MarOTh B3a-
rai.

39,6 £ 2,4% onuTaHUX PECIOHCHTIB BBa)Ka-
I0Th MTOCMEPTHE OpPTaHHE JOHOPCTBO 3BUYANHOIO
KIHIYHOIO TpakTukor, 45,8 +£2,4% BBaxawTh
MOXKITBHM JIMIIIE B OOMEKCHOMY IEPEIKY, a OCh
14,6 £ 1,7% nocmepTHE JOHOPCTBO HE CXBAJIIOE.

45,1 + 2,4% onuTaHUX PECIIOH/ICHTIB BBaXKa-
I0Th PO3BUTOK MPOTPaMHU TPAHCIIAHTAIlIT OpraHiB
Ta TKaHUH HEOOXIAHUM JUIS MOPATYHKY XHTTIB,
onHak 54,9 + 2,4% pecroH/IEHTIB BBaXKAaKOTh, 10
KJIIHIYHA TIPaKTHKA TPAHCIUIAHTAIlli OPTaHiB y Cy-
YacHIM eKOHOMIYHIN CUTYallli € CKPyTHOIO MeIn4-
HOIO JTOTIOMOTOIO.

besnocepennbo He Opanu yyacTh B peajizarlii
nporpaMu TpaHciutanTanii opraniB 97,4 + 0,8%
OIUTAHMX JIIKAPiB-HEBPOIATOJIOTIB.

YMoBamu A1l BUITYYEHHSI OpPTaHiB IS TpaH-
cmiadTanii 67,2 + 2,3% onuraHux BBaXKarOTh Ha-
SIBHICTH MPXKUTTEBOT 3r0u TIoHOpa, 19,9 £ 2,0%,
— 3roJM pojuyiB (IIOCMEpPTHA TPaHCIUIAHTALllS), a
12,9 + 1,6% BBaxkaroTh, 1110 BUIyYEHHS OPraHiB
MO’KHA MPOBOAUTH HE3aJIEKHO BiJ 3rOIM JOHOpA
91 Or0 POANYIB.

[lpoBeneHa ekcmepTHa OIIHKA CTPYKTYPHO-
OpraHi3allifHuX CKJIAJ0BUX MISIIBHOCTI ICHYIOYOT
CHCTEMH JOHOPCTBA Ta TPAHCIUIAHTAIIi OpraHiB B
Vkpaini mokasana, mo: HasBHICTH HartionambHOT
cTparerii po3BUTKY JOHOPCTBA Ta TPaHCIUIAHTa-
il opraniB B YKpaiHi oIiHeHa (3a I’ ITHOaIbHOI0
mKkanorw) Ha 2,3 £ 0,15 Oanu; HasIBHICTH 3aKOHIB
Ipo TpaHCIUIaHTaIlio opranis Ha 3,9 £ 0,09 6anu;
¢inancysannsa 303, sKi IPOBOJATH TPAHCILUIAHTA-
mii Ha 3,6 £ 0,16 Ganu; MeHTamIITET JOHOPCTBA Ta
TpaHCIUIaHTaIii opranis Ha 3,4 + 0,16 6anu; cras-
JeHHs 3ac00iB MacoBoi iH(opMallii 10 TOHOPCTBA
Ta TpaHcIutanTaiiil Ha 2,9 £+ 0,09 6anu; HassBHICTH
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peaNbHUX JOHOPIB OpTraHiB s 3a0€3MeUeHHs pe-
IIUTIEHTIB HAa TPAaHCIUTaHTaIlo Ha 2,5 £+ 0,16 Oanu;
HAsIBHICTb YMOB JUIS 1IaTHOCTUKHM CMEPTi MO3KY Y
303 nHa 3,1 + 0,11 6ana; HasBHICTH OOMIKY MAIiEH-
TiB, SIKI TIEPEHECIH TPAHCIUIAHTALIII0, BU3HAUCHHS
noTpedu B iMmyHocympecopax Ha 2,6 + 0,16 Gamnm.
OcHamennst 303, opieHTOBaHMX Ha TPAHCIUIAHTA-
1ii oprasis (Ta30aHaNi3aTOpH, TOMIUIEPH, IMyHOCY-
npecopu 1 T.1.) Ha 3,0 = 0,07 Ganu; HasIBHICTH Y
KpaiHi €IMHO1 0a3u JaHWX JIOHOPIB Ta PEIMITIEHTIB
Ha 3,2 + 0,14 Ganu; HAsIBHICTH JIUCTIB OYiKyBaHHS
Ha 3,1 + 0,11 Ganu; HAsABHICTH MOTHUBAIi y JTiKa-
piB-peaHiMaToJIoriB 3aiiMaTucs 30epeKeHHsIM 10-
HOpa, BU3HAYaTu CMEePTh MO3Ky Ha 3,2 + 0,14 Gainu;
HasiBHICTh pO3pO0JIEHUX Ta OQILIHHO 3aTBEepaxKe-
Hux MO3 VYkpaiau: HarioHaapHOTO MPOTOKOTY Ta
KJITHIYHUX HACTAHOB IIOJI0 TPAHCIIAHTAIlli opra-
HIB Ta, 30KpeMa, JUIsl JIarHOCTUKHA CMEPTI MO3KY
Ha 2,9 + 0,11 Oamu. YnucenpHICTh MiArOTOBICHUX
TPAHCIUIAHT — KOOpAMHATOpiB Ha 2,5 + 0,16 Oanu;
HAsBHICTh CHCTEMH HABYaHHS TPaHCIUIAHT-KOOP-
JMHATOPIB, sIKi 320€3MeYyI0Th MOIIYK JOHOPIB Ha
2,1 £ 0,11 6anu; HasgBHICTb po3pobIeHUX Ta odi-
uiitno 3arBepmkennx MO3 VYkpainu kamidika-
IMHUX XapaKTEepUCTUK ISl TPAHCILUIAHT-KOOPAM-
HaropiB Ha 2,1 = 0,09 6amu.

[TpoBesieHe KOMIUIEKCHE JTOCHIKEHHS J03BO-
asie copMyBaTH Taki MPIOPUTETHI HAIPSAMU PO3-
BUTKY perioHambHuX 303, M0 MPOBOIATH TpaH-
CIUTAHTALII0 OpTaHiB:

— pO3pOOWTH HAIIOHABHY CTPATerito Po3-
BUTKY IOHOPCTBA Ta TPAHCIIJIAHTAIlli OpTaHiB
B YKpaiHi;
po3poOutu Tta 3arBepantu y MO3 Ykpainu:
HAIllOHATTLHUIN €TMHUIA TPOTOKON Ta KITHIUH1
BKa31BKH 1I0JI0 TPAHCIUIAHTAIlli OpraHiB;
HiIBUIIUTH  (iHAHCYBaHHS PpETiOHATBHUX
303, Ta ix ocHameHHsa 00JaHaHHAM (Ta30-
aHaJ3aTopH, AOMIUIEPH, IMYHOCYIIPECOPH
TOIIO);
30UIBIINTA  YHUCEIBHICTG  MIATOTOBICHHUX
TPAHCIUIAHT — KOOPJMHATOPIB;
3a0e3MeYnTH CHCTEMY HABYaHHS TpaHC-
IUIaHT-KOOP/INHATOPIB;
po3pobutH Ta 3arBepautd y MO3 VYkpainu
KBaJTi(hiKaIlIiHI XapaKTePUCTUKHU JJIs1 TPaHC-
IUIaHT-KOOP/IMHATOPIB;

MiJIBUIIUTA MOTHUBAIIO y TPAHCIUIAHT —
KOOPJIMHATOPIB I TIOIIYKY JOHOpPIB Y

JiKapiB-peaHiMaToNoriB Ui  aJeKBaTHOTO
KOH/IUI[IOHYBaHHS JOHOPIB.

iIBUIIATH MEHTAIIITET JOHOPCTBA TA TPaHC-
IJIAHTALI] OpraHiB y KpaiHi;

HaJIaroJuTH OOJIiK MAIi€HTIB, IKi IEPEHECIH
TPAHCIUIAHTAIII0 Ta BU3HAYUTH HEOOX1JTHY
notpely B IMyHOCYIIPECOPAX;

ONTUMI3yBaTH po0OOTy €AMHOI 0a3u JaHUX
JIOHOPIB Ta PELUIIIEHTIB, B JTUCTI OYIKYBaHHSI.

BucHoBku

Busieneni npobnemu perionansaux 303, 110
BUKOHYIOTh TPAHCILJIAHTALlll OPraHiB MiATBEPANIH,
10 YMOBH, B SIKUX IPaIiOl0Th perioHanbHi 303 He
BIIMOBiIalOTh CydyacHUM BuMoram. lligrororie-
HICTh JIKapiB aHECTE310JI0TiB, HEBPOIATOJIOTIB,
3a/1igHUX y Opurajax i3 TpaHCIUIAHTALli OpraHis,
TPAHCIUIaHT-KOOPJMHATOPIB MOTpedy€e JOAATKOBOT
migaroroBku. [IpoBeneHe MOCTIKEHHS CIPHSIIO
(GopMyBaHHIO TPIOPUTETHUX HAMPSAMIB PO3BUTKY
perionanpHux 303 oprais, 10 MPOBOJISATH TPaH-
CIUIaHTAL].

[lepciekTuBY MOAANBIINX AOCHIKEHb MO~
raloTh Yy BUKOPUCTaHHI OTPUMAaHHUX pE3yNbTaTiB
JUIs OOTPYHTYBAaHHS KOHLIENTYaldbHUX IMiAXO/IB
JI0 YIOCKOHAJICHHS OpraHizalii KapaioxXipyprianoi
JIOTIOMOTH HACeNeHHIO Ha JICP)KaBHOMY Ta Perio-
HaJbHOMY PiBHSX.

dinaHcyBaHHS

Jlane 10CHiKEHHS HE OTPUMAJIO 30BHILIHBOTO
(iHaHCYyBaHHS.

Kounduikr inTepecis

Jlane mocnmipkeHHS HE MICTUTh O3HAK MOTEH-
IIHHOTO YW PEeaTbHOTO KOH(IIIKTY 1HTEPECIB KO-
HOT 31 CTOpIH.
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Priority directions for the development of regional health care centers
conducting organ transplantation

Kovtun Gavrylo

Heart Institute of the Ministry of Health of Ukraine, Kyiv, Ukraine.
Address for correspondence:

Kovtun Gavrylo

E-mail: gavriil. kovtun@gmail.com

Abstract: to form a medical and social substantiation of priority areas for the development of re-
gional health care centers conducting organ transplantation. For the achievement of the goal, the funda-
mental scientific methods of analysis, synthesis, aggregation, interpretation of scientific data, as well as
systemic analysis, were put in place. Medical and sociological follow-up of 411 patients was carried out
in the clinic at the Institute of Heart of the Ministry of Health of Ukraine, 453 doctors — anesthesiologists
in the communal health departments of the Ministry of Health of Ukraine and 417 doctors — neuropa-
thologists in the community health departments of the Ministry of Health of Ukraine. The analysis of
the forms of state statistical and expert evaluation of the structural and organizational activities of the
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basic system of donation and organ transplantationin Ukraine was carried out. Ananalysis of the state
of regional health care centers conducting transplantations and an expert assessment of the structural
and organizational storage activities of the system of donation and organ transplantation in Ukraine
showed that the National Strategy for the Development of Donation and Organ Transplantation has
not been developed, funding and material and technical base, and professional training of regional
healthcare. There are no developed and officially approved national protocols and clinical guidelines for
organ transplantation, qualification characteristics for transplant-coordinators. The mentality of organ
donation and transplantation in the country is not at a high level. The analysis of the forms of national
statistical ranks howed that diseases of the circulatory system are the leading cause of premature death
and disability in the population of Ukraine, which determines their significant medical, social and so-
cio-economic significance. A sociological study conducted among patients made it possible to establish
that the prevailing cultural perceptions of Ukrainians currently do not create positive precedents for
the development of donation based on the solidarity system of “organ testament”. A sociological study
conducted among doctors — neuropathologists showed that the awareness of neuropathologists about
the modern possibilities of transplantology is weak, there is not enough knowledge about the technique
of donor organ transplantation, and there is no positive motivation for organ donation. The identified
problems confirmed that the conditions in which health care providers conduct transplants work, in-
creasing the volume of transplants that contribute to the preservation of public health, and often life, is
problematic. The study contributed to the formation of priority are as for the development of regional
health care providers conducting organ transplantation.

Keywords: organ transplantation, delivery of health care, public health, tissue donors.
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CumyJIiifHI TEXHOJIOTII y HABYAHHI iHTEPHIB Ta Oe3nepepBHiii
npodeciiinii 0CBITi AMNIOMOBAHUX JIIKAPiB-aHeCTe3i0J10TiB

Beaka Karepuna', CmupnoBa Mapist', ®omina I'anna’

'Kadenpa xipyprii, aHecTe310510Tii Ta IHTEHCUBHOI Tepamii micJIsSAUIIIOMHOT OCBiTH, HarioHanpHMii
meauuHuil yHiBepcuteT iMeHi O.0. boromonbis, M. KuiB, Ykpaina

2JlikapHs mBHIKOT MeaH4YHOT qoromoru, M. Kuis, Ykpaina
Address for correspondence:

Bielka Katerina

E-mail: ekateryna.belka@gmail.com

Anomauia: 8ionosioanvHicms 3a poOOMY HCUMMEBO BANCIUBUX PYHKYIL, AKA N52a€ HA aHecme3ionoed
ni0 4ac GUKOHAHHA MAHINYIAYIL, BUMARAE BUCOKO2O DIGHA HABUUOK, OCOOAUBO Y KPUMUUHUX CUMYAYIAX,
MOMY 8NPOBAONCEHHS MA POSULUPEHHSL CYUACHUX THHOBAYIUHUX MemOOI8 HABUAHHSA — 3ANOPYKA NOCMINIHO20
3pOCManHA AKOCMI Ni020MOo6KU NiKapie-cneyianicmis. Y eanysi anecmesionozii cumynayitini mpeuineu,
AK ITHCIMPYMEeHm HA8YUAHHS MA OYIHKU HAOYMUX 3HAHL [ 8MIHb, BUKOPUCMIOBYEMbCA AK 0715 JIKAPIs,
abimypienmie Nicis0UNnIOMHOI oc8imu, maxk i O CMYOeHmie MeOudHux YHieepcumemis. Brawouenns
HOBIMHIX MemOOUK HAGUAHHS, POUUPEHHS OAa3U MeXHIYHUX Moodicausocmell Ona Kypcanmis 3abesneuye
SAKICHY ma egekmueHy nio2omosKu MeouuHo20 NepcoHay neped NoYamkom 1020 KIiHIYHOI NpaKmuKu, o
€ 3anopyKoro 6e3neku O0id NayicHmie i 3MeHueHHs HaABANMANCEHHS HA CUCMEM) OXOPOHU 30008 5 uepes
SHUICEHHSL 8BIOCOMKA YCKAAOHEHb, SIKI BUHUKAIOMb BHACIIOOK TI00CbKO20 ()akmopa. 3mMeHuleHHs KilbKocmi
VCKIAOHEHb, KL MOXMCYMb BUHUKAMU 6HACTIOOK HEOOCMAMHbO20 PIGHS Ni020MOBKU (axieyis, CRPUAMIUGO
BNIUBAE HA CUCMEMY OXOPOHU 300p08 s 8 yinomy. Tlokpawjenna hopmu KoHmponto npuobaHUX HA8U4OK ma
KomnemeHyii 00360JA10Mb AKICHO Ul WEUOKO BUABIAMU NOMUIKY ma sunpasiamu ix. Ha xagheopi xipypeii,
anecmesionozii ma inmencusnoi mepanii ynisepcumemy im. O.0. bBocomonvys wiupoko UKOpUcmogyromucsl
PI3HOMAHIMHI 0C8IMHI NPOSPAMU, WO MICHAMb CeMIHAPU, MOOENIO8AHH CUMYayill ma GiONpayio8anHsl
MEXHIYHUX HABUUOK 3a OONOMO20I0 MAHEKeHI8 Mmda aHecme3iono2iuHo20 0ONAOHANH S, MeNeCUMYNAYIUHUX
MPeHinei8 3a 00NOMO20K0 8i0e000IA0HAHHA (MeNesi3opie, Kamep, NPoEKmMopis, nianwemis). Busuenns
U NOKpaujeHHs MemooOuKx npoeedeHHss MOOeN08aHHs, 30LIbUIeHHs MamepialbHO-mexHiyHoi 6asu 07
HABYAHHSL, POZUUPIOE MONCTUBOCHI 0TI BNPOBAONCEHHS HOBIMHIX MEMOOUK JIIKVBAHHS Y KNIHIUHY NPAKMUK).
Yeniwnicmo pozsumxy cneyianicmis-anecmesionoeie nompedye nOCMiliHO20 YOOCKOHAIEHHS Memo0is, ujo
ICHYIOMb | ONPAYIOBAHHS HOBIMHIX MEXHON02IU | MEMOOi8 HABUAHHSA 3a NePCHEeKMUBHUMU ONPAYbOBAHUMU
aneopummamu. Bnposaodscenns cumynrayitinux mexuonozii ma mexHono2il 8ipmyanvHoi peanvHocmi, a
makodxc ix adanmayis 00 8UMO2 CY4ACHOCIMI Ma O0ONPAYIOBAHHS 8)CE HASABHUX MPEHANCEPIE MAE 6ENUKULL
nepcnekmusHUll NOMenyial 0iisl pO36UMKY MEeXHON02il HABYAHHSA NIKAPIG-AHeCMe3i0102i8 Y 8CbOMY CBIMI.
Poswupenns mepedici HaguanbHux yenmpis cnpusmume 30L1bUIeHHIO KiTbKOCHI cneyianicmis anecmesionozie
8 yinomy. YV manioymuvomy onmumizayis CUMyIAYIuHUX npoepam 0yoe 3aielcamu i 4imrko2o po3yMiHHs.
MO20, WO MONCHA T Y020 He MONCTIUBO OOCAMU 3a OONOMO20I0 PIZHUX CUMYIAYILIHUX MoOeell | 00NAOHANHS.

KuarouoBi ciioBa: MemuuHa OCBiTa, HaBYaHHS 3a JIONIOMOTOI0 KOMIT'IOTEpa, MpodeciiiHa ocCBiTa,
CUMYJISILIIfiHE HABYAHHS, CUMYJISILIIS MALI€HTA, TCOPETHYHE HABYAHHSI.
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Beryn

OnHi€ro 3 BOKIMBUX OCHOB 3HAHb aHECTE310-
Jiora € oro KIHIYHUN T0CBiA. 3HAHHS I HABUYKU
HEOoOXiH1 JUI YCHILITHOTO NPOBEJCHHS HapKO3iB
Ta aHecTe3ii, peaHIMaIiiHIX 3aX0/IB Ta TapaHTy-
BaHHS 0€3MeKH JJIs TAllieHTa Ha KOXKHOMY 3 €TarliB
JKyBaHHS 31100yBalOThCSl OLTBIIOI MipOIO TpaK-
THYHUM LIIIXOM. Bij creriangicra BUMararoThCs
HIMPOKI 3HAHHA B PI3HUX Tally3sX MEIUIUHU, TOU-
HE BOJIOJIHHS yciMa NpPaKTUYHUMU HaBUYKAMH B
rayy3i, BMiHHS IIPAIOBaTH B KOMAH/I y SKOCTI SIK
KepiBHHKA, TaK U IMiJUIETIIOr0, IMBHUIKICTh PEaKIlii i
3arOCTPEHHS MEBHUX PUC XapakTepy, HEOOXiTHUX
caMe s L€l crenianbHOCTI, o 37100yBa€ThCs
O1IBLIOI0 MIpPOIO LIISIXOM JIOCBiTy M MpakTuku. B
TOH caMUil 4ac HaBYaHHS MOJIOAUX CIEILIANICTIB
BUMAarae JIOMyCKy iX 0 CaMOCTIHHOI NMPaKTHKH,
10 HETIPHUITYCTUMO 3 TOUKHU 30pY €THKH U JCOHTO-
JIOT1, SIKi HAIpaBJIeH] Ha 3aXUCT MPaB MAIi€HTIB i
MEIMYHUX CIIBPOOITHUKIB.

Mera

O3HalOMUTHCH 3 METOANKAMU W TEXHOJIOTIEIO
MIPOBECHHS CUMYIIAIIITHOTO HaBYaHHSI. J{i3HaTHCs
PO PO3MOBCIOKEHICTh W PO3BUTOK KJIIHIYHOTO
MOJICTIFOBAHHS /Il HAaBYaHHS CHelianicTiB i abi-
TYpPIEHTIB MICISAUINIOMHOTO HABYaHHS y CBITI
BusHaunutu mepeBarn METOMIB CHUMYJSIIHHOTO
HaBYAHHS 1 IOTO BIUIMB HA PO3BUTOK CHCTEMH OXO-
POHU 3710pPOB’s1.

Marepianu i meTonu

byno mnpoBeneHO AOCHIIKEHHS peE3y/bTarTiB
HaBYaHHS KypcaHTIB Ha 0a3l kadeapu Xipyprii,
aHecTe310J10Tii Ta IHTEHCHBHOI Teparii Mmicysan-
wioMHOi ocBiTH yHiBepcutety im. O. O. boro-
MOJIBIII TiJ 4Yac TPOBEACHHS CHMYJISIIHHIX
TPEHIHT1B. MU BUKOPHCTAIN BIACHHUNA JOCBI] TPO-
BE/ICHHS CUMYISIIIHUX 3aHATH Ha 0a3i kadeapu,
¢doTo Ta Bimeomarepianu, 1o OyiaM OTpPUMAHI IMiJ
yac KIIHIYHOTO MOIEIIOBAHHA, TaOIUIll W IIKAIH
JUIS OLIHKH SKOCTI 3aCBOCHOIO Il YaCc HaBYAHHS
Mmarepiaiy.

Ornsig i 00roBopeHHst

HaBuanHsg Moioanx cremiajiicTiB BUMarae 1o0-
MYyCKy iX /J0 CaMOCTIIHOTO BIANpPALIOBAaHHA Ha-
BHUYOK Ha TMAIli€EHTaX, M0 HEMPHITYCTUMO 3 TOUKH
30py €THUKHU W JCOHTOJIOTII, sIKi HalpaBJIeH] Ha 3a-
XHCT TPaB TAIEHTIB W MEAWYHUX CIIBPOOITHH-
kiB. Came 3 I1i€r0 METOI0 JI0 CTaHAAPTHUX METOIIIB
HABYAHHS CIICIAICTIB 3alpOBAIKEHO METOIUKY

CUMYJIALIIHOTO HaBYaHHS. [le yHikanpHU crioci0

JUTS JTIKapiB SIK1 JIMIIE OMAHOBYIOTh Tpodecito, abo

BKE BIATOUYYIOTh MEBHI HABUYKH, BiAMpPAIIOBATH

TEXHIKYy BUKOHAHHS MaHIMyJsAMid 0e3 MKoAu JUist

Hali€eHTa Ta CBOr0 MOPAJbHOTO CTaHy. 3’ SIBIS€Th-

CSl MOXKITUBICTD BIAMPAIIOBAHHS PI3HUX CUTYAIIiid,

SIKI HaJall yacTo OyayTh 3yCTpi4aTHCs Ha MPAKTH-

ui. Jlae 3Mory mpomnparroBatu cieHapii B KOMaH-

Il y pi3HHX pOJsX, SIK JiAepa, Tak W IiJIeTyioro,

10 3HW)KYE PU3MKU BUHUKHECHHS HETlepen0oavTyBa-

HHUX CUTYyalllll IPU MOBTOPEHHI TaKUX CLIEHApIiB y

pEaTbHOMY JKUTTI.

MOXIUBICTh 3aCTOCYBAaHHS IIiJ] 4ac BiJmpa-
IIbOBYBaHHS PI3HOMAHITHUX CIIEHAPIiB MYJIBTHME-
niiiHoro oOnagHaHHs, BeOpecype, i crenialbHuX
MPUCTPOIB JIOTIOBHIOIOTH i 3HAYHO PO3IIUPIOIOTH
CIIEKTpP HaBUYOK $IKi 37100yBalOTh abiTypi€HTH, 110
JIO3BOJISIE 32 IOCUTh KOPOTKUN Yac MPOXOIKEHHS
HAaBYAHHS OTPUMATH 3HAHHS W JIOCBiJ, SKi IPOCTO
HE MOJIUBO 37I00yTH eMITIPHYHUM U MPAKTUIHUM
HIISIXOM, 4acTo yepe3 Opak KOMIUIEKTYBaHHS Kili-
HIYHUX 0a3 TEXHIKOI, MPHUCTPOSMHU, OOJaJHAH-
HSIM, IIperaparaMu, po3XiJHUX MaTepiajiB.

CumyssniitHe HaBYaHHS — 1€ MIUPOKA Taly3b,
10 MICTUTh Pi3HI METOUKHU i TEXHIKH, CIIPSIMOBa-
Hi Ha BCEOIUYHUI pO3BUTOK MPO(eCIiHHUX HABHUOK
3a IOCUTh KOPOTKUI TepMiH. OCHOBHUMH CKJIaJ10-
BUMH YaCTUHAMU 1IOTO METOY €:

1. TeopeTu4Hi 3HaHHS, K1 3100yBatOTHCS LIS~
XOM CaMOCTIHOTO BHBYEHHsS Marepiais,
Ta/ab0 BiJBIAyBaHHS BINMOBITHHUX JEKIIIMH,
BeOiHApIB.

. CuMysiLiiiH1 METO BIANPALIIOBAaHHS MpaK-
TUYHUX HABHYOK 3a JOTIOMOTOI) MaHEKCHIB,
amapariB, TpWJIaIiB Ta MaTepiaiiB, HeoO-
X1IHUX A OMAaHyBaHHS METOJUKH BHKO-
HaHHS MaHIMYJISIIH.

. Knniniune MozpenroBaHHS cuTyamiid y rpymnax
IS 3aKPIMJIeHHs 3100y THX 3HAHb Ta HABUYOK.

KiiniyHe MozentoBaHHs — 1€ OCBITHS MOJIENb
SBUIIIA 200 MOJIT, 110 T03BOJISIE yYACHUKAM BiITBO-
proBaTu CBOi il B IITyYHO CTBOPEHUX YMOBAaX 3
iMiTali€ero peanbHoi KIiHIYHOT cuTyarii abo i KoM-
nonenTa (Griswold at all, 2012). L1s meToauka po3-
BUBA€ KIIIHIYHE MUCICHHS Ta HABUYKU MPUHAHSIT-
TS pIIICHb B OOMEKCHUH Yac, JTIO3BOJISIE BUSBUTH
MOMHJIKA Ta Ja€ MOXIHMBICTh iX BUIPaBICHHS,
IIJITXOM OOTOBOPEHHSI pe3ynbTariB Ha aeOpudin-
rax Ta MOBTOPHOMY BIATBOPEHHIO cIieHapiiB. Bce
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1€ 103BOJIsIE€ CPOPMYBATH KOMIUIEKCHUH MiIXia 10 OWTH 1€l METOJ, Ha JaHUW Yac, OJJHUM 3 HaWO1IbII
OTPAIIOBAaHHS KJIIHIYHUX CHTYallif B pealbHOMY 3a)KaJaHHX Ta €(EKTUBHUX /I HABUAHHS JKAPiB-
XKUTTI 0€3 PU3UKIB 11 OC3MEKH MAIliEHTIB, IO pO- aHECTE310JI0TiB B YChOMY CBiTi (Tabm. 1).

Tadmuusa 1. Cumynsuiiine MOAETIOBaHHS i HABUYKH, 110 BUKOPHCTOBYIOTHCS Y KpaiHax
3 HU3BKUM Ta CepeIHIM piBHEM 10xoxy [8]

QA
- i gE
AuBT.Op OCH(?.BHa Cl/lMy.Hﬂll}l/lHl Po3zain . 'E E O6nammanms
il pik Kpaina MojeJti HABHY0K/BMiHb K
2 £
Agpuxa
beprman Tanzanist |[ToBHodopmarne Peanimaris micus 20 |OcHOBHI MaHEKeHH Ta
Ta 1HII MOJICITIOBAHHS Ta TpPaBMH: CepIieBa oOnaTHaHHS TOCTYITHI Ha
2008 TPEHIHT Ha MaHEKEHaX |[iITPUMKa MICIIEBUX TI1IIIPUEMCTBAX
IUTS BIITIpAITIOBAaHHS  |Ta iHTyOAaITis
TEXHIYHUX HABUYOK
Yima Creppa- |Ha wmici, AxymmepceTBo: mikyBaHHsa | 21 | YHiBepcambHa aHECTe3is
Ta 1HII Jleone |moBHOQOpMaTHE YCKJIaTHEHb 3a Mammnni (YAM) ta nereHesi
2017 MOJIETIIOBAaHHS 115 JIOTIOMOTOI0 PETiOHAPHOT TpEHaXepH
BUSIBIICHHS TIOMHJIOK  |Ta 3arajibHOI aHecTe3il
Jleinrcron | Pyanpa |[ToBHOdopmMarHe Axymepcbka anectesis | 90 |Cumysistopu HU3BKOT
Ta 1HII1 MOJIENIOBAHHS Ta HABUYKU Ta 3HAHHSI TOYHOCTI (iHTYOAaIliiHI
2014 TPEHIHT Ha MaHEKeHaX TOJIOBH, peaHiMamiiHi
JUISL BiIIpAIFOBaHHS JSUTBKY Ta TMPOCTI TPEHAKEPH
HE TeXHIYHMX HABHUYOK JUIsl 3aBJIaHb)
Mikpo- borceana |Tenecumynsist juist  |PeaniMartist: 22 |Tenecumymsiiisi 3 BUKOPHC-
riaHakic BUBUCHHS TEXHIYHUX |BHYTPIIIHhOKICTKOBE TaHHSAM CTaH/IAPTHOTO
Ta 1= HAaBUYOK BBEJICHHS TEXHIKa Tene0adeHHs, KaMepH
2011 CUMYJISITOpa, HOyTOyKa
Ta TPeHaXepa
CkeneroH Pyanna ([loBHO(DOpMaTHE HerexHiuni HaBUYKH 20 |ManekeH qUXalbHAX MIISXIB
Ta 1HII MOJICITFOBAHHST ISt anecresii (ANTS): Laerdal, obnagHanus yist
2016 BiIIIPAITIOBAHHS TioTeH3is Ta orepariiHoi, ra30Bui
HE TCXHIYHMX HABMYOK [aHA(IIAKCIs i1 4ac armapar Jyisi Hapko3y (OuTbIie
KeCcapeBOTr0 PO3THHY HE B eKCIUTyarartii)
Taue Tauzauis |MaHekeHu s AwnecTe310J10r14H1 36 |Hdopociwuii iHTyOaminHui
ta iami 2009 BiIIIPAITIOBAHHS HaBUYKH: IHTYOAITis MaHEeKeH
TEXHIYHMX HABUYOK
Amepuxa
Taipa Hikaparya |MaHnekeHu Peanimarris: 13 |HU3BKOTEXHONOTIIHHUN
Ta iHMI JUISL BIIIPAIFOBAaHHS  [3yMUHKA CEPIIs CUMYJISITOP
2016 TEXHIYHUX HABUYOK
VYpb6ano Tonnypac |[loBHODOpMaTHE Peanimaris: ceprieBo- 24 |Manekenu Laerdal
Ta 11111 MOJIEIIOBAHHS Ta JICTCHEBA peaHiMallis,
2009 TPEHIHT Ha MaHEKeHaX |[JJOCTYH JI0 AUXAITbHUX
JUISL BIIIPAIFOBAHHS  [[IUISXIB 1 CY/IUH, apUTMIT
TEXHIYHIX HABUUOK
€Espona
Apremenko | VYkpaina |[loBHodopmarHe Axymepcto: CJIP, 109 |ba3oBi Ta BUCOKOTOUHI
Ta 1HIIi MOJICJIFOBAHHS Ta NUXaIbHI MUIIXHA MaHEKCHH
2017 TPEHIHT Ha MaHEKeHaX |Ta CYJMHHUHI JOCTYII
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BinmpaitoBanHs TeXHIKM BUKOHAHHS MaHIITy-
TSI 3MEHIIy€e BIUIMB JIFOACHKOTO (pakTopa Iij
Yac KPUTUYHHUX CHUTYyaIliil B OMeparliifHii, mo Hi-
BEJIIO€ TIOMUIIKH, SIKI MOXIIUBO JIOMYCTHTH Yepe3
Opak JIOCBifY, CTpax, BTOMY, HEIOCTATHICTh KOH-
[EeHTpalii Ta iHI YUHHUKA. J[OBeNeHo, Mo Tij
Yac KPUTHYHOI CUTYAIli1 JIIOIMHA BUKOHYE MaHIITy-
TSAMii, SKUMU HaiOLIbIIe BOJIOIE, TOMY JIUIIE SK-
HaANOLUIBIIIE BIANPAIFOBAHHS PI3HOMAHITHUX HAaBH-
YOK rapanrye npodeciiiie BUKOHAHHS HEOOX1THIX
AJITOPUTMIB Y KPUTHYHUX CHTYAIIisX, 0 HATIPSIMY
BILUTUBAE HA JOOPOOYT MAIli€HTIB, 1 K pe3yabTar iX
AKICTh KUTTS Hajam. OcoONuBICTIO aHECTE310J10-
rii € KpUTHYHA BaXJIUBICTH BUTPAYEHOTO Yacy Ha
MaHIMyJIALIT A1 YCIIITHOTO BUKOHAHHS HEOOXi-
HOTO MEJMYHOro 3a0e3MeyeHHs MalieHTa i Horo
SKOCT1 JKHUTTS Hajani. BiampamroBaHHS HaBHUYOK
CTIpHsi€ CKOPOUEHHIO Yacy Ha X BUKOHAHHS, 1[0 Ta-
paHTye Oe3meKy /IS Talie€HTa Ta 3SMEHIICHHS KiJTb-
KOCTI YCKJIaTHeHb, 110 BIUTUBAE HA KUTBKICTh JHIB,
MIPOBEJICHUX MAIlIEHTaMH Y CTaIlioHapi, JIKKO-/IHI,
a OT’Ke 3MEHILeHHS (DiHAHCOBHX 3aTPaT B KOXKHOMY
KOHKPETHOMY BHMAJIKY, 1[0 CHPHUSTINBO BIUINBAE
Ha CUCTEMY OXOPOHH 3/I0POB’S B LIJIOMY.

Takox, BaXJIMBUM € MOXKIHUBICTH BIIIpAIlO-
BaHHS HaBUYOK KOMAaH/IHOI pOOOTH, KOJIH POl Ta
00OB’SI3KM YITKO PO3MOAUIAIOTHECS MIDK UYJICHAMHU
KOMaH[¥, IO JO3BOJSE BUKITIOYUTH 3HIKCHHS
SKOCT1 HaJaHHS MEIMYHOI JIOTIOMOTH uepe3 Bij-
CYTHICTb B3a€MOIii Ta KOMYHIKallii M MepcoHa-
JIOM TIiJ] YaC BUHUKHEHHSI KPUTUYHOTO 1HIUICHTY
(puc. 1).

CumymsmiifHi METOIM MOXYTh OyTH JOCHUTH
e(EeKTUBHUMH JJIsl OIIHIOBaHHSA # cepTudika-

mii crerianicTis. BOHH 103BOIAIOTH ITOBHOK Mi-
POIO OIIHUTH KOTHITUBHI ¥ MOBEIIHKOBI CKJIAJI0BI
HaBUYKH IT1]1 4aC MOJIEIOBaHHS KPUTHUHUX CUTYya-
it 6e3mocepeIHHO Ha POOOIOMY MICIIi.

OnHUM 13 TIPHUKIIAIIB 3aCTOCYBAaHHS CHUMYIIS-
miriHoi TexHonorii € ANTS (Anaesthetists' non-
technical skills). Ctpykrypa ANTS cknanaeTncs 3
YOTUPHOX KaTeropii:

— YCBIJIOMJICHHSI CUTYyaIlii,

— MPUHHATTS pillleHb;

— YIpaBiHHA 3aBIaHHSIMH Ta poOOTa B KOMaH/II,

— nebpudinr.

KonextuBauii po30ip MOMWIJIOK ITiJ] 4ac HaB-
YaHHS, 1€ KIFOYOBUH (PaKTOp IO T03BOJISE BUKO-
pUCTOBYBaTH HaOYTHH TOCBI Y KIIHIYHIN MPaKTH-
i (Flin, Patey, Glavin and Maran, 2010).

PosrnsHeMo mpukiaa nmpoBeCHHS CUMYJISIIN-
HOTO TPEHIHTY Ha Kadeapi Xipyprii, aHecTe31070Ti1
Ta IHTEHCUBHOI Tepamii MICISAUIUIOMHOT OCBITH
yHiBepcutety iM. O. O. boromonsIis Ha OCHOBI CH-
MYJISIIAHOTO ClieHapiro « AHadimakcis» (puc. 2, 3).

Jl1 or0 pOBEICHHSI BUKOPUCTOBY€ThCS TaKe
oOnaHaHHA: TOTI(PYHKIIOHATEHUN MaHEKEH, MO-
HITOp TMalieHTa, 3aco0u 3a0e3nedeHHs MPOXif-
Hocti JIIII, cronmmk 3 MemuKkamMeHTaMu, amapar
HIBJI, xipypriuauii cTomuK, nediopuisTop, mep-

dy3op, acmiparop.

Puc. 1. BianpamtoBanHas koMaHaHOT poOOTH
i1 9aC CUMYJISAILIAHOTO HAaBYaHHS

Puc. 2. BineonemoHcTpalliss CUMYISIIHHOTO
TpeHiHry Ha MaHekeHi Laerdal SimMan
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KypcanT mae MOXJIHMBICTH O3HAHOMHUTHCH 3
oOnaHaHHIM, IHIIUMH yYaCHUKAaMHU TPEHIHTY,
OTPUMATH BiJIOBI/li HA MTUTAHHS, SKi CTOCYIOTb-
cs1 oOnaHaHHs a00 cuTyalii mo Oyae MoJeto-
BaTHCS.

Kypcanty HamaeThCsi MOXIMBICTH O3HAKO-
MUTHCSI 3 CHUTYAIIHHOIO JIETEHIOI W JTaHUMHU
nepenonepamniitaoro oy (puc. 4). Ilin yac
BUKOHAHHS JIii, BIAMOBIIHUX JIO CHUTYyaIlii, BiJ-
OyBa€eThCsl OIIHKA JiMl KypcaHTa 3TiTHO 3 IiHY-

Puc. 3. BianpaitoBaHHsI CIICHAPIIO MIBUIKOT BaJbHUMH TaOJIUISIMH, SIKI OLIHIOIOTH €TAIHO 1
HOCIIZ0BHOT 1HTyOawii JiKapsAMHU-1HTepHAMHU CTPYKTYPHO TOCIIIJOBHICTb JIili BUKOHYBAY 3Ti/I-
CrpykTypa cueHapiro IMoyatok Poauy maitienTa — 3rojia Ta NoSCHEHHS MPOLELYPH;
/ Cenawii nrym MPT, 3akpuTta ronosa
Edexr Xpar, be3misbHICTS, Xipypr moBigomJsie
HeI0CTaTHIN [Mornu6enns TOJIOCHE IUXaHHS 3 abo npo nonimMopHi ypTuKapii
HEMOKIIHBO Cenanii 3 may3amu, aje Sp02 HE KOPEKTHICTh na ['K Ta G14HMX OBEPXHIX
pobutu MPT 90-92, C02 48-50 xuBota Sp02 = 70%.
\ Bepudixaris 3poctanns Ppeax
<— 10 50 cm H20, HapocTanus

JIiarHo3y
/ PE3HUCTEHCY,
KopexrHe nikyBaHHS I: AT 40/0 mm.pr.cT.,

YCC 150 y/xB

3apaxoBaHo:
1. 3ynmuHUTH BBEICHHS IpeTIapaTiB
2. 0,5 Mr. p-HY azmpeHaminy B/M,

be3nisnbHICTb,
200 HEe KOPEKTHICTh

abo 50-100 mkr B/B 6oi110C, Ta/a00 +
TUTPYBaHHA 1HQY3ii 3 2-10MKI/XB 2 XB.
(*sing 0,1 (8 Mx/xB) 10 0,2MrK/KT/ | He xopekrHe JiKyBaHHS +
XB)
3. [lIBuaxwuit GOMOC KPUCTATOITY 3HauHo 3ynuHKa KpoBoOOiry
(o 50m/kr) v TiepeBmleHa 103a B putMi PEA (cuny-
4. Fi02=100% : aApeHaIIHYy: CcoBa Taxikap/is
. . 032 ajipeHaJiHy He0CTATHS
Bba:xano (1onomi:kna Tepanis): A P y ned 3ynuHKa KpoBOOOIry B YCC 160 yu/xB):
1. Tloxymikaty Ha noromory, Bes purmi LT (YCC 200 Sp02 He BU3HAYAETH-
TIOBI/IOMUTH KOMAH]LY. 5 XB. edexTy ya/xB): Sp02 cs, Et Co2 = 10 mm.
1. AnTuricramingi npenapara HI1, He BU3HAYACTLCS pT.CT.
H2 (xnopdeHaMi, HeTHpH3UH, / _ ’
L[I/IMC,le(I))JE) damoTrmH, "P;omo) Ille oxna cnpoﬁg: ifr Co2 =15 mm.pT.CT. AT He BU3HAYACTHCS
2. Bpowxomunararopi (amsGyre- || |- 1032 anpeHaniny nenocratis HE BISHAYACTLCA f J
pou, canbOyTamon) 2. BuxopucTOoByBaacs JIHIIIe + Kopexine
3. ImrokokopTHKoiau (MeTumpen- | | AOTIOMIKHA TCPalilst BI/IKIOJHaHHSI
Hi30/10H 1-2 MI/KI/100Y, 3. Inmi Bapianii HEKOPEKTHOTO KopexrHe BuKoHaHHSI
a6o rigpoxopTr3oH 200 MT TOIIIO) JiKyBaHHSI anroputmy CPR aﬂrg%HRTMy
4. «Tpenmy *
. . 2
f{ﬁi?}?)lp KpoBi (TpHIITasa Macto- BifHOBICHHS CHOHTAHHOTO aﬁ'%f:)a
. 6irv micas | i §
6. 3uina PCV Ha VOV KpoB0OOiry micis 1 pediOopuisiii ! v

+ Happylendl ¢ BignosiieHHsS
| 5 xB. Recovery |_’ ) IMomampmmi xii? (3 xB.) |<_ CIIOHTaHHOTO KPOBOOOITY

Puc. 4. 3pa3ok cTpyKTypH CLIieHapio
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HO 3 1X BIJMOBITHOCTI JI0 3a/1aHO1 CUTYyaIIil y Jie-
TeH1 TPCHIHTY.

[lepmia nisi ckiagaeTscst 3 IMSTH IYHKTIB,
SKI HaleXaTH O MepeBIPKH SKOCTI MPOBEAEHHS
MepeIonepaiftHoro oIy MalieHTa i BHUSIBICH-
HIO PU3UKIB BUHUKHEHHs HemnepeadadyBaHUX CH-
Tyauii (Tabmn. 3).

Jlpyra WacTuHa BiANOBiga€ MEpeBIpIi SKOCTI
MiATOTOBKK JO 1HAYKIi aHecTe3il Ta iHTyOaii
tpaxei. Lleit po3nin ckmamgaerscs 3 10 exeMeHTiB
OIIIHKK ¥ Ma€ Ha METI BUSBHUTH THUIIOBI TTOMHUJIKH,
SK1 BiIOYBAIOTHCS TiJI Yac IMiJArOTOBKU JI0 PYTHH-
Hoi MaHimyssmii (Tadm. 4).

TpeTili po3aia CTOCYEThCS camMe KPUTHYHOT
CUTYaIlil, Ka 3a ClieHapieM BUHUKJIIA B ONepalliii-

HIil, a came aHadurakTHuHa peakiis. Llei cran
CTOCY€ThCS TIEpHOIIepaIliiHOl aHecTe3ii i ckia-
JAETHCSI 3 CEMH MTyHKTIB OLIIHKH (Tad. 5).

KoxeH 3 myHKTIB Ipy HOro BUKOHaHHI OLiHIO-
€Thes B 1 0as, mpy HEBUKOHAHHI ITYHKTY JIA€ThCs Oal
Big 0 10 -2, B 3aJM€XKHOCTI BiJ BIUIUBY (hakTopa Ha
pe3ynbrar B IijioMy. B KiHIli BCi 6anu BHOCSATHCS B
y3araJibHeHy IIKaTy OI[IHKH KOMIIETeHIIi# (Tad. 6).

3aBasKy Takid OLIHI[ MOXXKHA 00’ €KTHBHO BHU-
SIBUTH TOMMJIKM SIK1 JOMYCKAIOTHCS MiJ Yac BH-
KOHAHHS KOKHOTO 3 CTaIllB aHEeCTE310JIONYHOTO
3a0e3rneueHHs i 3pOOUTH BUCHOBKH IIIOJI0 MOYKIIH-
BOCTI 1X BUTIPaBJICHHSI.

OcTaHHIM ITyHKTOM € CTPYKTYpOBaHUH Ae0pH-
GbiHT, KK 103BOJISE PO3’ ICHUTH BUSBIICHI HETOTI-

Taoauns 3. 3pa3ok 4YeK-TUCTY OIIHIOBAHHS
MiJ1 yac nepeonepatiitHoro orsiLy y CUMYISAILIHHOMY CLeHapii

EjleMeHTH BUKOHAHHSA 3aBIaHHS
(baok 1 — IlepenonepauniiiHuii orisim)

Buxonas | He BukonaB

JKapeM-iHTePHOM

I[TepeBipka KOPEKTHOCTI 3aMOBHEHHS (POPMH TEPeIONePaLiHOTO OISy

OIEPaTUBHOTO BTPYYaHHs

[epeBipka HasSBHOCTI 3r0/IM HA aHECTE310JI0TUHE 3a0e3MeUeHHS

AHamHe3 BiJ TAMi€HTa: XPOHIUHI 3aXBOPIOBAHHS Ta TIOMIEPEIHI MEIUKA-
MEHTH, aJIeprii, morepeHe MpuiMaHHs iXki, aHecTe3ii/oneparlii B aHaMHe31

Omsan manieHTa nepex inaykiieto 3a cxeMoro ABCDE

Or1iHKa 03HaK Baxkux auxanbHux nuisixis (LEMON)

3aranpHa cyma OaiiB

Tabmuus 4. 3pa3ok 4ek-TUCTY OLIHIOBaHHS 1HIYKIIT aHecTe3ii Ta iHTyOalii Tpaxei
TiJ Yac CUMYIISIIIHHOTO CIIeHapito

=
=2

EjemMeHTH BUKOHAHHSA 3aBIaAHHA
(baok 2 — Inaykuisi aHecTe3ii Ta iHTy0alis Tpaxei)

Buxonas | He Bukonas

Po3’sicHeHHs naiieHTy NOps/IKY Jill aHECTe310JI0TYHOT KOMaH /I

TectyBanHs oOnaHaHHS, MATOTOBKA 3ac00iB 3a0e3mneuenns 111, acniparopa

[No3uuiroBaHHs NaLieHTa HA ONEPALifHOMY CTOI

EdexrtuBHa npeokcureHais

BukopucranHs 1oCTynHAX 3aC001B MOHITOPUHTY

Bubip Ta miaroroBka iHIyKIiHHUX arcHTIB

[MinroroBka iHdY3iHHNX PO3UNHIB, MIMETHKIB

BusnaueHHs ruiany Aill Ta po3noJisl ponei y BUMaaKy ckiaaHol iHTyOarii

[Hayxuis B aHecTe3i10 miaTBEpAKEHHS 1HTyOawii Tpaxel

(==l el el el ==l el el el e

S N Bl Il BN IR I e B B

[

[linTBepmxenus inTyOaii Tpaxei (aycKy/lIbTaTUBHO, KaTHOTpa(idHO)

—_ = = = = = = = = | =

—

3aranpHa cyma OaliB

Ukrainian scientific medical youth journal, 2023, Issue 2 (139)

http://mmj.nmuofficial.com

69


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (139), 2023 eISSN 2786-667X

Creative Commons «Attribution» 4.0

Tadauus 5. 3pazok 4eK-TUCTy OIIHIOBAaHHS MEHEKMEHTY aHadimakcii
i/l 9ac CUMYJIALIIHOTO CIIeHapiio

Ne EjeMeHTH BUKOHAHHSA 3aBIaHHS

e - Bukonap | He BukonaB
n/m (bsok 3 — MeHezKMeHT nepuonepaniiiHoi anagigakcii

Bepudikanis giarno3y anaditakcii

[IpunuHNTH BBEACHHS MpenapaTiB

[ToBimomuTH Xipypra, HOKIUKAaTH Ha JOOMOTY

Beenenns 60I0CiB KpUCTATOI LY

Bceranosnenns 3nauenus Fi02= 100%

—_— = = == = | =
1
[\

1
2
3
4. | KopekTHe BBEJICHHS aJpeHATiHY
5
6
7

3acTocyBaHHS JIOTIOMDKHOT Tepartii

3aranpHa cyma OaiB

Tabauus 6. [kana a5t OMiHKKA KOMIIETEHIIIN 1] Yac CUMYISIIIHOTO cueHapito [13]

1 — moTpedy€e 3HAYHOIO MOKPALIEHHS ........ 10 — npakTU4YHO He MOTpPeldye
NOKpalleHHsl, BIINOBiAa€ TenepiliHLOMY PiBHIO OCBITH yY4HS
N/O — He crioctepiranocs

Mo npoiimio | o moxkHa
aodpe? NOKPAIIUTH?

30upaHHs aHAMHe3y
1 2 3 4 10 N/O

5 6 7 8 9
O O O O O O O O O O O
®Di3zuKajibHe 00CTeKEeHHS

1 2 3 4 5

O O O O O

Kuiniuni pimnenus
1 2 3 4 5

O O O O O

Kiiniune MucjieHHs

1 2 3 4 5

O O O O O

Opranizanisi/epeKTUBHICTD

1 2 3 4 5
O O O O O

[podecionanizm

1 2 3 4 5

6
O O O O O O

3arajibHe BpasKeHHS

1 2 3 4 5 6 7 8 9 10 N/O

O O O O O O O O O O O

10 N/O

o O

O =
O
O =
O e

10 N/O

o O

O =
O
O =
O o

10  N/O

o O

O =
O
O =
O e

10 N/O

o O

O«
O
O =
O o

10  N/O

o O

O -
O
O «
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KM KypcaHTaM, il TUM CaMUM BHIIPABUTH iX. AJTo-
puT™M neOpudiHry MOKHA BKJIAcTH B aOpeBiaTypy
TALK (tabm. 7).

Tabamus 7. 3pa3ok CTPyKTOPOBAHOTO
neopugiary (10 xB)

Eran 1: Meta (Target)

[lo Mu MaemMo 0OroBopuTH abM MOKPAIIUTH
JIOTJISIL 32 TallieHTOM?

BucnoBitek cBOIO TyMKY

Eran 2: Anani3 (Analysis)
JlocimiTe y3romKeHy MeTy, SIKIIO He0OXiTHO
oOMipKyiiTe:
1.111o momomorio abo 3aBaxkalo. ..
CTUIKYBaHHIO/ TIPUHHSATTIO PillIeHb/
YCBIJIOMJIEHHIO CHTYaIlil
2.5k MM MO’XEMO MTOBTOPHUTH yCIIIIIHI
BUKOHAHHS 200 BUIIPABUTHU CLIEHAPIH?

Eran 3: HaBuaabHi 6aau (Learning point)
Yoro xoMaHIa MOKE HABUHUTHCS 3 HAOyTOTO
JOCBimy?

Eran 4: Kiouosi aii (Key Actions)

1o Mu MOKkEMO 3pOOUTH a0H TiABUIIUTH
Ta MATpUMaTy Oe3MneKy marienra?

XT0 BI3bME BIAIIOBIAAIBHICTE 3a [i1?7

X0 Oyne crexuTn?

Komnonentu nebpudinry ckimanaoTbes 3
BH3HAUEHHSI 00’€KTa OOTOBOPEHHs, aHaJi3y IO-
MUWJIOK ¥ MPUYMH 1X BUHUKHEHHS, CYMICHOTO BH-
3HAYEHHS BUCHOBKIB 13 CUTYyaIlil Ta 0OTOBOPEHHS
MOYKJIMBHX IIUISX1B 3aI00IraHHs IOBTOPEHHIO T0-
MUJIOK.

BucHoBkH

[Tin wac mpoBeneHHS TOCHIHKCHHS MU 3Ha-
HOMWIINCH 3 METOIMKAMU ¥ TEXHOJOTIEI0 TMPOBE-
JIEHHSI CUMYJISIIHHOTO HaB4YaHHA. [IpoxomkeHHs
KypCy Ha OCHOBI CHUMYJISLIi MO3UTUBHO CHPHiA-
Ma€ThCsl YYaCHUKAMH Ta TMIABHUIINYE 1HTEpeC 0
OCBITHBOTO TPOIECY 1 € BAXKIMBOI YaCTHHOIO
OIaHOBYBAHHS HaBWYKaMU. HaBuaHHS 3a 1omomo-
TOI0 MOJIETIOBaHHS POOOYOro Micls CIpHUSE IO-
KpAIICHHIO 3aCBOEHHS TEXHIKU MaHIMYJIAILIN, 10
MO3UTHBHO BIUIMBAE HA BIITBOPEHHS 3aKPIIIEHUX
3HAHb B MPAKTUYHIN AISUTBHOCTI. Jla€ MOXKIUBICTD
mo0aYnTH, TIOYYTH Ta BIATPAIIOBATH HA MaHEKe-
HI 37100yTi TEOPETHYHI 3HAHHS, MOTUBYE JIIKapiB
70 HaB4YaHHS. SIKICHI OCBITHI NPOTPaMu MaroTh
BUCOKHWI BIUIMB Ha SAKICTh HAJaHHSI HEBIIKIAI-

HOI JToroMorHu a0o MMl Yac BUHUKHEHHS KPUTHY-
HHUX CUTYyalid, poOUTh L MPOIeCH KepOBAaHUMHU
Ta KOHTPOJBbOBAHMMHM, 3HMKYE BIJICOTOK HEIe-
pendavyBaHUX CUTYAIll MiJI 9ac aHeCTe310JI0Ti4-
Horo 3a0es3neuyeHHs. [IoBHOIO Miporo Ai3HAIUCS
PO PO3MOBCIOKEHICTh 1 PO3BUTOK KIIIHIYHOTO
MOJIEIIOBAHHS UL HaBYaHHS CIIEIiajIicTIB 1 a0il-
TYpI€EHTIB MICIASAWIUIOMHOTO HABYaHHS Y CBITI.
AHecTe310J10Tisl € MPOBITHOI CIEHIATLHICTIO Y
BUKOPHCTAHHI CUMYISAIIHHUX TEXHOJOTIH s
HABYAHHS MOJIOAUX CIIEI[AICTIB Ta IMiJBUIIEH-
Hs piBHS KBaJidikauii AIHCHUX JIKapiB, a TAaKOX
iX BUKOPHCTaHHI JUIsl OLIHKM KOMIIETEHTHOCTI U
piBHS 3HaHb. OUEBUIHUM € Te, MO0 PE3yIBTaTh
CHUMYJISLIIHHOTO HAaBYaHHS MOXYThb OyTH Tepe-
HECeHI Ta €(EKTHBHO 3aCTOCOBaHI B KJIIHIYHHX
yMOBax. 3MOIIM BHU3HAYUTH TEPEBard METOIIIB
CUMYJISILIIITHOTO HaBYaHHSI 1 1Or0 BIUIMB Ha PO3BH-
TOK CUCTEMH OXOPOHH 3/10poB’s. UiTke po3ymiH-
HSI MOYKJTMBOCTEH 1 €(DEKTUBHOCTI CUMYJISIITHOTO
HaBUYaHHS, BMIHHS [IEPEHECTHU 3HAHHS MIPO PE3YIib-
TaTH HaBYaHHS Ha MPAKTHKY, a TAKOXK PO3MIUPEHHS
MOXIIUBOCTEH CUMYIIAIII1, 10 BUKOPUCTOBYIOTHCS
B @HECTE310J10T1i, CIPUATHME 3POCTAHHIO HE TiJb-
KU npodeciiiHuX HaBUYOK, ane i mpodeciitHol
KOMIIETEHIIIT BCIX YUYaCHUKIB TPEHIHTY. Y MaiOyT-
HBOMY ONITHUMI3aIlisl CAMYJSIIMHUX Mporpam Oysie
PO3BUBATUCA W PO3IMIMPIOBATH TEXHIYHI MOMKIIH-
BOCTI HaBUaHHS JIIKapiB-aHECTE310JI0TIB B PI3HUX
chepax creriaabHOCTI.

dinaHCcyBaHHA

Jlane nociiKeHHs He OTPUMAJIO 30BHILTHHOTO
¢inaHcyBaHHS

Konduikr inTepecis

[Tin wac mpoBeAeHHS OCITiKEHHS KOHQIIKT
iHTepeciB OyB BIACYTHIM

3rona Ha nyOJikauiro

VYei yyacHMKH JIOCHIKEHHST HaJalu 3rofy Ha
myOITiKaIio
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Abstract: the responsibility for the work of vital functions, which falls on the anesthesiologist during
manipulations, requires a high level of skills, especially in critical situations, therefore the introduction
and expansion of modern innovative training methods is the key to a constant increase in the quality of
training of specialist doctors. In the field of anesthesiology, simulation trainings, as a tool for learning
and evaluating acquired knowledge and skills, are used both for practicing doctors, applicants for post-
graduate education, and for students of medical universities. The inclusion of the latest training meth-
ods, expansion of the base of technical capabilities for cadets ensures high-quality and effective training
of medical personnel before the start of their clinical practice, which is a guarantee of safety for patients
and a reduction of the burden on the health care system due to a decrease in the percentage of compli-
cations that arise as a result of the human factor. Reducing the number of complications that may arise
due to the insufficient level of training of specialists has a beneficial effect on the health care system as a
whole. Improvements in the form of control of acquired skills and competences make it possible to qual-
itatively and quickly identify errors and correct them. At the Department of Surgery, Anesthesiology and
Intensive Care of the University named after O.0O. Bogomolets is widely used in a variety of educational
programs, including seminars, modeling situations and practicing technical skills using mannequins
and anesthesia equipment, telesimulation training using video equipment (televisions, cameras, projec-
tors, tablets). Studying and improving modeling techniques, increasing the material and technical base
for training, expands opportunities for introducing the latest treatment methods into clinical practice.
The success of the development of anesthesiologists requires constant improvement of existing methods
and the development of the latest technologies and training methods based on promising developed al-
gorithms. The introduction of simulation technologies and virtual reality technologies, as well as their
adaptation to modern requirements and refinement of already existing simulators, has great potential for
the development of technologies for training anesthesiologists all over the world. Expanding the network
of training centers will help to increase the number of anesthesiologists in general. In the future, opti-
mizing simulation programs will depend on a clear understanding of what can and cannot be achieved
with different simulation models and hardware.

Keywords: computer-assisted instruction, patient simulation, professionalism education, simulation
training, theoretical study.
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Anomauia: menedxncmenm 8 cpepi 0xopoHu 300p08 st nepedbaiac cmpamezito YynpasiiHHs IK OCHOBHI
HANpSAMKU PO36UMKY OPeaHi3ayii 1 wisixu 00CaeHen s il yinetl 3MiyHeHHs, 3DOCMAHHA Ma 8UNCUBAHHSL
8 00820CMPOKOBIL NEePCheKMUB HA OCHO8I KOHYeHmMpayii 3yCulb Ha BU3HAYEHUX npiopumemax ma y
83a€MO0ii i3 306HIUHIM cepedosuwyem. 10106100 Memol0 Yb020 HANPAMKY BUCHIYNAE NIOBUUYEHHS
00CmynHocmi ma SAKOCMi HAOAHHA MeOUYHUX Nocaye O HaceleHHs. Memoiwo Hauio2o 00CnioNCceHHs.
ove SWOT-ananiz oyinku oisinbhocmi amoOyramopno-noaikiiniunux 3axaadis (AI13) Kuiscvroi oonacmi,
AKI Ha0aomv Kapoiono2iyHy 00NOMO2Y HACENeHHIO, K CROCIO CMpameziyHo20, eKOHOMIUHO20 AHANIZY
8 YNPABNIHHI 3AKAAOOM OXOPOHU 300p08’s. Ananimuynuii. mMemoo OO0CHIONCEHH MeXAHiZMie ma
mooicnugocmett peanizayii memooa SWOT-ananizy npu oyinyi 0isibHOCMi MeOUYHUX 3aK1a0i6 6a3y8ascs
HAQ BUKOPUCMAHHI CUCTNEMHO20 NIOX00Y mMa eKOHOMIYHO20 aHanizy. Buxopucmanua yvoco memooy
0a€ MONCTUBICMb 3HAXOOUMU HOBI WLIAXU 0N NOOAIbUO20 PO3BUMK)Y VCMAHOBU 05 3a0e3NeyeHHs.
i1 KOHKYPEeHMOCNPOMONCHOCII HA PUHKY MeOudyHux nocaye. Y cmammi na niocmasi SWOT-ananizy
npeocmasieni CuibHi i Clabki cmopoHu amoyiamopHo-nonikniniunux saxnadie (AII13) Kuiscvkoi
obnacmi, AKi HA0aMb KApOioNOSIUHY OONOMO2Y, A MAKOIC BUZHAUEHO MONCIUBL 3A2PO3U MA PeanbHi
modcausocmi 6 ix OisnabHocmi. Busnaueni ocnosu ona peanizayii SWOT-ananizy y cucmemi oxoponu
300p0o8’a. [loxazano, wo mampuys SWOT-ananizy cmocosHo 3aknadié 0xXopouu 300p08’s 6KIIOUAE 8
cebe 6cio iHGopmayiio npo HAABHICMb MEXHON02I 0ia2HOCMUKU 1 TIKY8AHHS, NPO CMPYKMYPY i CK1a0
opeamizayii, 6 momy uucii npo piseHb Ni020MOBKU MeOUdHUX Kaopis. 3a donomozoro SWOT-ananizy
PO3KpUmI iCHYI0Yi npobIIeMU 8 OXOPOHI 300p08 51 nayieHmis i3 xgopobamu cucmemu kpogoodicy (XCK) 6
pecioni i winaxu ix eupiwents. O6IpYHmMo8aHi 0CHOGHI NPUHYUNU PO3GUMKY AMOYIAMOPHO-NONIKIIHIYHUX
saxnaodie (AII3), 0e KmoOUOBUM € 8NPOBAOIHCEHH MEXAHIZMIB 0ePHCABHO-NPUBAMHO20 NAPMHEPCMBA
(UI1I1) y cihepi oxoponu 300po8 ’s. SWOT-ananiz € nepcnekmuHuUM HanpsAMKOM 00CI0NHCEHHS OIIbHOCMI
cucmemu OXOPOHU 300P08 51, KUl 00360/I5€ 3AKIA0Y OXOPOHU 300P08 51 CBOEUACHO AOANMYBAMUCS OO
MIHIUBUX YMOB I (hakmopié 306HIUHBO2O Cepedosuwd, ma HaAudLibu egheKmueHo po3nooiiamu ma
guKopucmogysamu Haoati pecypcu. Lle 003801s€ 3aminumu a0OMiHICMpaAmMu8HO-KOMAHOHUL NiOXi0 00
3a0e3nevents AKOCMi MeOUYHOI 00nomocu nioXo0oM, Wo OA3YEMbCsL HA NPUHYUNT YRPABILIHHS NPOYECOM.
Ilposedenns SWOT-ananizy 3abesneuye 001K YCIX MONCIUBUX (DAKMOPIB, SKI MONICYMb GHAUSAMU
Ha piéeHb AKOCMI HAOAHHA MeOUUHUX NOCTye, De3nexy nayieHmis, GusagieHHs 0edeKmis, NPUYUH Yux
oeghexmis ma, y GUCHOBKY, CNPUSIHHI CMPAMe2iYHoMy peOpmMySanHIO CUCEMU OXOPOHU 300P08 5.

Kawuosi ciaoBa: SWOT-anami3, aMOynaTopHO-TIONIKITIHIYHI 3aKJIaJH, SKICTh HAIaHHS MEIUYHOI
JOTIOMOTH, CEPIIEBO-CYIMHHI 3aXBOPIOBAHHSI.
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Beryn

Ha croronnimHiii JeHb NUTAHHSA, II0B’SI3aHi 3
PO3BHUTKOM CHCTEMU OXOPOHHU 3I0POB’S, CTOSThH
JTOCHUTB TOCTPO.

Ile moB’s13aH0 3 THM, 1110 peHOpPMyBaHHS CHC-
TEMU OXOPOHU 37I0POB’Sl € OJJTHUM 3 KIIFOUOBHX Ha-
MIPSIMKIB JIEP>KaBHOT MOJIITHKY B COIIATbHIN Cepi.
['omoBHOIO METOIO I[LOTO HAMPSMKY BHUCTYIAE MijI-
BUIIECHHSI IOCTYIHOCTI Ta SKOCTI HaJJaHHS MUY~
HUX TOcTyT [uisi HaceneHHs (PininoBa Ta Muxaii-
J0BChbKa, 2022).

B cydacHux ymoBax YKpaiHM yCTaHOBHU OXO-
POHU 370pOB’S BiAYYBalOTh TOCTiHE Hemodi-
HAHCYBaHHS 1 MpPAIIOIOTh B YMOBAX, 1[0 BHMara-
I0Th MaKCHMaJIbHO €(EeKTUBHOI YIPaBIiHCHKOI
1 QinancoBo-exoHOMIuHOi misibHOCTI. AII3 mo-
CTaBIJIEH1 B YMOBH, 5IKi BUMAraroTh CKOPOYCHHS T10-
CTIHHMX BHUTpAT, MMiIBUIIICHHS €()eKTUBHOCTI BUKO-
pPHCTaHHS PECypCiB, 3aTy4eHHS M03a0HIKETHUX
mKepen (hiHaHCYyBaHHS, BUKOPUCTAHHS MEPETOBUX
MapKETUHIOBHX Ta 1H()OPMAIIMHUX TEXHOJIOTIH.
VYcTaHoBH, SIKI HE 3yMUIH aJjanTyBaTHCS 10 BKas3a-
HUX YMOB, OyIyTh (DaKTHUHO 3MYIIEH] IPUITUHUTH
MOJTAJTBIIIE ICHYBAHHSI.

KepiBauk AII3 ams 3a06e3neueHHs €peKTHBHOI
JISITBHOCTI YCTAHOBU MOBHHEH BUKOPUCTOBYBAaTH
Pi3HI METO/IM CTPATETiYHOTrO IUIAHYBAaHHS, SIKi Ile-
PECIiAYIOTh Bl OCHOBHI METH:

e Apnanraiiis 0 30BHIIIHBOTO CEPEIOBHUIIA
(edexTuBHE TPHUCTOCYBaHHS 110 3MiH 30B-
HIIIHIX ()aKTOPiB: EKOHOMIYHHUX, MO THYHHX,
3aKOHO/IABYMX Ta iH.).

¢ Haii6inpi epeKTUBHUN pO3MOALT 1 BHKO-
pPHCTaHHS PECYpPCiB B YCTAaHOBI OXOPOHH
3nopoB’s (ITtamenxo, 2008).

Ile#i MeTom cTpareriyHoro IJIaHyBaHHS
SWOT-anani3, 103B0IsI€ OI[IHUTH CHJIBHI Ta CJIa0Ki
CTOPOHU yCTaHOBH, & TAKOXK ii MOMJIMBOCTI Ta 3a-
rposu. Briepie repmin «SWOT-ananis» O6yB 3acto-
COBaHMU aMEpPHKAHCHKMM akageMikom KeHHeTOM
Ennprocom y 1963 pomi B ['apBapai Ha KoH(pepeH-
1ii 3 mpoOnem GizHec-monituku (Prosina, 2020).

SWOT-anani3 — me mpouec yCTaHOBJICHHS
3B’SI3KIB MIXK HalXapakTepHIIIUMHU IS MIATPUEM-
CTBa MOXJIUBOCTSIMH, 3arPO3aMH, CUIBHUMH CTO-
poHamu (mepeBaramu), CladOCTSIMHU, PE3yIbTaTu
SKOTO B TIOAAJBIIOMY MOXYTh OyTH BHUKOPHCTA-
HI a7 (HOpMYITIOBaHHS 1 BUOOPY CTpaTeriid mij-
MIPUEMCTBA.

Meromuka SWOT-anHamnizy TIpyHTYETbCS Ha
MiIX0/1, SKUH J03BOJISIE BUBYATH SIK 30BHIIIHE, TAK
1 BHYTPIIIHE CEPEAOBHIIA MIANPUEMCTBA PA30OM.
Criouarky BUSBIISIOTH CUIIBHI Ta C1a0Ki CTOPOHH, a
TaKOX 3arpO3H Ta MOXKIIUBOCTI, MICJIS IIOTO BCTa-
HOBJIIOIOTH B3a€MO3B’SI3KM MK HUMH, 1 caMme el
pe3ynbraT Moke OyTH BHUKOPUCTAHUI ISl pO3po-
OeHHs cTparterii mianpueMctsa. (Abneesa, 2020).

SWOT-anani3 B 3araJbHOMy BHIISAI HE
MICTUTh €KOHOMIYHUX KaTeropiil, ToMmy HOro Mox-
Ha 3aCTOCOBYBaTW 10 Oynb-IKHX OpraHizaiiid, B
ToMy uucii 1 menuunoi (baesa, 2008).

SWOT-anani3 cripusic BUBUCHHIO PUHKOBOT CH-
Tyallii, B SIKiif Mpalo€e YCTaHOBA, OLIHII MOXJIH-
BOCTEH 1 3arpo3, 3 SIKHMUA BOHO MOXE 3ITKHYTHCS,
€ OJIHI€I0 3 HAHBAXITMBILIMX CKIIAI0OBUX MAapKETHUH-
roBoi nomnituku ycranosu (Iltepannd, bparko ta
1., 2011; Kotnep, 2008; Bomuek, 2006).

Mera

Po3mistHyTH MOXITUBOCTI BUKOPUCTAHHS METO-
ny SWOT-ananizy npu omiHIi JAissIbHOCTI aMOymna-
TopHO-TIoNiKmiHIYHUX 3aknaniB (AIl3) KuiBchkoi
obnacti, SKi HAJAIOTh KapAiOJOTIYHY JOTIOMOTY
HACEJIEHHIO, SIK CIOCO0Yy CTpPaTeriuHoro, €KOHO-
MIYHOTO aHaJIi3y B YIIPaBIiHHI 3aKJIaJI0M OXOPOHHU
310pOB’Sl.

Marepianu i meToau

AHanITHYHUN METOL JOCIIIKEHHS MEXaH13MIB
Ta MOXJIMBOCTEH pearnizanii metona SWOT-anami-
3y TIpY OIHIN AISUTBHOCTI MEIUYHUX 3aKJIajiB 13
BUKOPUCTAHHSAM CHCTEMHOTO ITiX0y Ta iHpopma-
[iI{HO-aHAII THYHOTO METO/Y.

PesyabraTn

3 METOI0 BUBUEHHS MOYJIMBOCTI BUKOPUCTAHHS
merony SWOT-anamni3y Ta it OLIHIN JiSUTEHOCTI
aMOyIaTOPHO-TIOMKIIHIYHUX 3aKiaaiB KuiBchkoi
o0macTi, sIKi HaJaKTh KapAlOJOTiuHy JOIOMOTY
HacelleHHIo Oyso 3mificHeHo — ix SWOT-ananis.
Marepianu oTpuMaHi B pe3ylnbTraTe aHalizy BiJlO-
Opaszunu 00’ €KTUBHMI CTaH OopraHizauii AisIbHO-
cti AII3, mo Hamu BuBYanmucs (1ab. 1).

3 Tabmuui 1 BuaHO, 110 omiHka cucremu All3
3a Metoaukoro SWOT-ananizy 103B0JMIa BUSBUTH
CWJIBbHI Ta cJIa0Ki CTOPOHU iX AISUTBHOCTI, a TAKOX
CTHPUATINBI MOXJIMBOCTI Ta 3arpo3u AJSI PO3BUT-
Ky AII3 ta miarBepauna norpedy B MoIepHizawii
CUCTEMH.

Hactynuum eranom B mpoBeneHHi SWOT-
aHamizy crano mooymosa marpuii SWOT-anamizy
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Tadmuus 1. Oniaka AIT3 3a metonukoro SWOT- anamizy

AHaJi3 30BHilIHIX ¢akTopiB

CuibHi cTopoHH

Cnabki croponu

. Husbkuii piBeHb omuiaty npaiii Ta eKOHOMIYHOI MOTHBAITIT y

. Hapganus BHCOKOTEXHOJIOTTYHUX MEIUYHUX MOCIYyT TUIBKH

. BinmcyTHicTh 9iTKO BUpa)keHOI CTpaTerii M0/10 MOINIIeHHS

. He y4acTp nepconany B aHaltizi eKOHOMIYHOI €()eKTUBHOCTI

. JlocTaTHS yKOMIIJIEKTOBAHICTh KaapiB 1.
AIT3. 2
[Mocrtiiina mpodeciiiHa miaroroBKa
JiKapiB (axiBIliB. 3
Bucokuii piBeHb aTecTOBaHUX JIiKapiB 3
BHUIIIOIO KBaTi(PiKaIiHHOIO KaTeTOPi€r0 4,
(63,1%). 5
Haxommmuennii nocsix opranizanii
TKyBaJIbHO-I1arHOCTHYHOT POOOTH B 6
AII3 3 marieHTamu sIKi CTpaXJIat0Th
XCK.

HeoOmexeHi MOJKIIMBOCTI ISl pO3BUTKY | 7
AII3 Ha mpuHIMIIAX JepKABHO-
MPUBATHOTO MAPTHEPCTBA B yMOBaX 8.

PUHKY MEJUYHUX MOCIYT.

OOmesxene OropKeTHE (piHAHCYBaHHSL.
Bucoxka 3Ho1eHicTh 0CHOBHUX (DOH/IIB, ICDIIIUT CydaCHOTO
o0JaIHAHHS Ta CyYaCHUX TEXHOJIOTH.

MEJIMYHOIO [IEPCOHALY.
Henmocrarhs KiNbKiCTh MPUIOMIB JTIKapiB KapAioIOTiB.

Ha KOMEPIIiiHIH OCHOBI.

SKOCTI Ta 301IbIIICHHS 00CSTIB HaJJaBaHNX Kap/IiOJIOTIYHUX
MOCITYT.

All3, cratuctuuHKX Ta (HiHAHCOBUX ITOKA3HUKIB.
Husbkuii piBens aBromarusaii podoru All3 (komm tore-
pH30BaHa peecTparypa, eNeKTPOHHI YeprH, eJIeKTPOHHI
icropii xBopoOu i T. 1M).

AHaJi3 BHYTpilIHiX (hakTOpiB

Mo:kauBocTi

3arpo3un

HasiBHICTH HOPMATHBHO-3aKOHOIABYNI
0a3u 1 PO3BUTKY TOCIOAPCHKOT Ta
IOPUINYHOT CAMOCTIHHOCTI 3aKJIay,
Briposaxenss HIIIL

P0o3BUTOK PUHKY HOBHX MEIUYHUX
HOCITyT

[Minsumenns pius BBy HAJIKP Ha
OTPUMAaHHS HOBMX MEIMYHUX 3HAHb 1
JIKYBaJIbHO-/IIaTHOCTHYHKX [TPOTPAM.
OTpuMaHHS TPAHTIB.

CrpaxoBa MeauIIMHA. YKITaTaHHS
JIOTOBOPIB 31 CTPAXOBUMHU METUIHUMH
opraHizamisMu Ha 00CITyTOBYBaHHS 0Ci0
3a ToJTicaMu TOOPOBUTEHOTO MEAMYHOTO
CTpaxyBaHH.

Po3BHTOK HOBHX MEAWYHUX 1 Tpodinak-
TUYHUX TTOCITYT.

VKTaJeHHs BUTITHUX KOHTPAKTiB Ha
3aKyTiBIII0 00JIaTHAHHS, METUKAMEHTIB 1
M’SIKOTO 1HBEHTApIO.

. Heszb6anancoBanicts ¢inancoBoro 3abdesmeueHus All3.
. Hes3banmancoBaHicTh 00CATIB Kapi0NIOTIYHOIT JOTIOMOTH B

. He 3anmoBonenicts mamientiB nociyru AIl3. BincyTHicTh

. BigcyTHicTh rapaHTOBaHOTO OOIPYHTOBAHOTO MEPEINIKY Kap-

=

—= 0 %0

0.

AlI3.

COIiaNTbHOT, EKOHOMIYHOT IPUHHATHOCTI, JOCTYITHOCTI Kap-
JIOJIOTIYHOT JOTIOMOTH ISl BCiX BEPCTB HACEIICHHSI.

JUOJOTIYHHX MOCIYT JUIST HACEJICHHS 1 JIarHOCTUIHOTO
ycratkyBaHHs 11t AIT3.

3MiliCHeHHS [ISUTbHOCTI SIKa TIPHHOCHUTH JTOXI]I.
BincyTHicTb €TMHUX MPO30PHUX MiAXOAIB 10 GOPMYBaHHS
TapudiB Ha MEIUYHI TOCIYTH.

BincyTHicTb €1uHOTO iHPOPMAIIHHOTO TIPOCTOPY.
BigcyTHICTh CTaHAAPTIB HAJAHHS MEIUYHOI JIOTIOMOTH.,
Crabxa Tepuropianbha jgoctynHicts A3 s HaceneHHs
ExoHomivuHa Kpu3a.

(Tabun. 2). Y naniii MaTpuIli BKa3aHi BC1 30BHIMIHI 1
BHYTPIIITHI YUHHUKH BILTMBY Ha POOOTY YCTaHOBH,
BUsIBJICHI paHimie (Tabu. 1). Ha migcrasi mepepaxo-
BaHUX (pakTOpiB OyIIU CKJIa/ICHI ApH 3 BHYTPIIIHIX
1 30BHIIIHIX ()aKTOPIB s BUPILICHHS HACTYITHUX
MUTaHb:

1. HackinbkM CHIIBHI CTOPOHH JIO3BOJISIIOTh

BUKOPHCTOBYBAaTH MOYKJTHBICTb.

2. Hackinbkd CUIIBHI  CTOPOHHU  JIO3BOJISTH
3MEHILIHUTH MIKOY BiJ] 3arPO3H.

3. Hackinpku cnaOki CTOPOHHM — 3aBaXkaloThb
BUKOPUCTAHHIO MO>KJIUBOCTI.

4. Hackinpku ciabKi CTOPOHHM 30UIBIIYIOTH
3arposH.

Ha migcraBi mpaBWIBHO CKJIaJeHOI MaTpH-

i SWOT-anani3zy KepiBHUK YCTAaHOBU OTPUMYE
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Taomuus 2. Marpuis SWOT-ananizy

o— =

2 Z| HackilbKu CHIBHI CTOPOHH 103BOJISIOTH Hackinbku cuibHi CTOPOHH 3MEHINYIOTh 30HTOK
= = BHKOPHCTOBYBATH MOKJIMBICTH Bi 3arpo3mu

©3S

1. | Hocrarns kaapoBa ykoMiuiekToBaHicTb A3, | YkoMIuieKToBaHICTh KapiB 3HIMAE 3arpo3y
CIIPHSIE PUTMIYHOCTI POOOTH. CYMICHUIITBA.

2. | Hocriiina npodeciiina miaroroka ¢axisiis [Ipo¢. miaroroBka He AOMyCKae 3HWKEHHS PiBHS
JI03BOJISIE TTIBUILMTH SIKICTh MTiATOTOBKH BUKOHAHHS MpodeciiiHo-QyHKIIoHaTEHIX 000B’A3KiB
MepCOHANY BiIMOBIIHO JI0 BUMOT Yacy. MIEPCOHAJIOM.

3. | Bucokwuii piBeHb JIiKapiB 3 BUIIOIO 3HIMae 3arpo3y BTPaTd SKOCTI POpeciiHmux
KBaJTi(piKaIifHOIO KaTETOPI€r0 T03BOJIAE 000B’SI3KIB JIiKapiB.
3a0€3MEeYNTH SKICTh JIIKyBaIbHO-

JIIarHOCTHYHOTO TIPOIIECY.

4. | Haxormmuenwii B A3 mocBinx opranizarii Haxormyenwii 1OCBI MiABUIIYE PE3yABTaTUBHICTH
po0oTH crIpusi€ 3a10BOJICHHIO TIOTPEO npati nepcoHaly.
MAIli€HTIB.

5. | Moxmusicts BpoBamkeHns J{IT1 lapanTye cepsic, SIKICTb 1 JOCTYIHICTh MEANYHOT
3a0e3neuntsh AlI3 cTrablabHUM noroMoru it namienTis 3 XCK.
¢inancyBaHHIM, iHOPMATH3ALIEIO,

BHCOKOTEXHOJIOTTUHUM 0018 JHAHHSM,
IHHOBAIIHHUMH TPAKTHKAMH.
o—
< = . .
© o Hackiabku c1adki CTOPOHM 3aBaXKaIOTh ] - -
S 2 . Hackisibku cj1a0Ki CTOPpOHH 301/IBIIYIOTH 3arPO3H
S8 BHKOPHCTAHHIO MOKJIHBOCTI
(5]

1. | ObmexeHe GinaHCcyBaHHS He cpusie po3BUTKY | Cripusie 3HHKEHHIO 00CSTIB KapAioaoTiqHOT
ATI3: eKoHOMIYHOT MOTHBAIIT IIEPCOHAITTY, JIOTIOMOTH, SIKOCTI MEJJMYHUX MOCIYT Ta MIMHHOCTI
OCHAIIIEHHIO CYyYaCHUM O0JaJHaHHSIM, KaJIpiB.

TEXHOJIOTIAMM 1 T. .

2. | Bucoxka 3HOMIEHICTh OCHOBHUX (DOH/IIB, [Toxputn nedinur GoHIIB HE TO3BOIUTH CKOHOMITHA
TedIuUT CydacHOTo 00NaHAHHS Ta CYJacHUX | KpH3a, Ii¢ BIDTHHE Ha oTpuMaHHsa All3 minensii Ha
TEXHOJIOTII HE H03BOJISE I ABUIUTH IKICTH MEIWYIHY TisTbHICTb.

MEJUYHHUX MOCIYT.

3. | Husbkuii piBeHb oIuiaTy mpati Ta ekoHOMiYHOI | EKkoHOMIUHa MOTHBALIiSI MEAUYHOTO [IEPCOHAITY
MOTHBaLil Y MEIMYHOTO [IEPCOHAIY HE CIIPUSIE | € KIFOUOBUM (HaKTOPOM YCTIIIHOT TisITbHOCTI
SKOCTI MEIMYHUX MOCIYT. HepCoHaly.

4. | HemocrarHs KibKiCTh MPUIOMIB JiKapiB Crpusie He3aJOBOJICHOCTI MAli€HTIB 1X BIATOKY 1
Kap/110JI0TiB 3HUIKYE SKICTh 00cimyroByBanHs 1 | BTpatu All3 moxoxmis.

JOCTYITHICTD ME. IOTTOMOTH.

5. | HaganHs BUCOKOTEXHOJIOTTYHUX TTOCTYT Crpusie MiIBUIICHHIO 3aXBOPIOBAHOCTI T4 CMEPTHOCTI
TUIBKY Ha KOMEPIIHHIM OCHOBI HE crIpHsi€ i Big XCK.

JOCTYITHOCTI JJIS1 BCiX BEPCTB HACEICHHS.

6. | BincyrricTth cTparerii no sikocTi i 30nbIeHHs | Beme 10 BiACYTHOCTI CTpaTerivHOrO YIpaBliHHS,
00csTiB HaJaBaHUX KapIioJOTIUHUX TIOCTYT CHUCTEMHHUX KPHUTEPiiB, KOHIIEHTpPAIIil pecypciB Ha
nmo306asisie All3 BemeHHs yCMINTHOI AISTTFHOCTI. | TOIOBHOMY HaNpPsSMKY 1 aHATI3y X BUKOHAHHS.

7. | Huzpkuii piBens aBromatuzaiiii podotu All3. | BigcyTHicTs KoM 0TepH3allii Ta MpoOrpaMHOTO

3a0€e3IeYeHHs He 103BOIUTh
AII3 36impuryBatu 00CAT AiSTIBHOCTI TPHHOCHUTH JTOXI]]

1 3HU3UTU BUTPATH y BUPOOHHULITBI HOCIYT.
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aHayi3 ii aismpHOCTI. BUKOpUCTaHHS pe3yabTariB
aHaJIi3y JI03BOJIUTh KEPIBHUKOB1 YCTAHOBH:

® CBO€YACHO aJaNTyBaTUCS 1O YMOB, IO

3MIHIOIOTBCS GbakTOpiB  30BHIIIHBOTO
cepenoBHIIa (paHHE Tepea0aYeHHs 1 YHUK-
HEHHS MOJITUYHUX, €KOHOMIYHHUX, 3aKOHO-
JIaBYMX 3arpo3);
HalOUTbII  €(PEeKTHBHO pO3MOAUIATH Ta
BUKOPHCTOBYBAaTH HagaHi pecypcu (Mak-
CUMaJIbHO BUKOPUCTOBYBAaTU HasBHI
MOYKJIUBOCTI).

Ha mincraBi SWOT-ananizy amapary ympas-
JIHHS YCTaHOBHU OyJie MPOCTIlle BYACHO MPHUCTO-
COBYBAaTUCS 0 MIHIUBHUX (DaKTOPIB 30BHIIIHBOTO
cepeoBHIIA.

HaBenena mMarpuiis € mpukiIagoM i Moxe OyTu
pO3MIMpeHa BUXOATYH 3 (PAKTUUHHUX JaHUX PO3IIIS-
HYTOTO 00’ €KTa.

Cnig 3a3Ha4MTH, MO0 3aCTOCYBaHHS METOIY
SWOT-ananizy BiAKpHBaE HOBI IUIAXU JUIS OB~
IIOTO PO3BUTKY YCTAQHOBU 1 pOOUTH HOro OLIbII
KOHKYPEHTOCIIPOMOXHUM Ha PUHKY MEIUYHUX I10-
CIIyT. YIpaBIiHCHKI PILIEHHS, SIKI IPUHMAIOTHCS 32
pesynsratramu mposeaeHoro SWOT-ananizy, cipu-
SI0Th BIJJKPUTTIO HOBUX HAIPSMKIB JJISI TIEPCIICK-
THBHOTO PO3BUTKY, a 1Lie € (PaKTOpOM, IO BILIUBAE
Ha KOHKYPEHTOCIPOMOXKHICTh MEIMYHUX YCTAHOB.

SWOT-anani3 € 1iarHOCTUYHOIO MPOIIETYPOIO
OI[IHKM CTaHy KOMIIaHii Ta TeHACHIIH 11 pO3BUTKY.
Tomy icHye peanbHa 3arpo3a HaJlaTh XMOHY OIIIHKY
(dakTopiB, 30KpeMa, BHYTPIIIHBOTO CEPEIOBHINA
yepes CBii Cy0’ eKTUBHUH MiAX1, TPOOIeMH 3 TTOB-
HOTOIO, aKTYaJIbHICTIO, OCTOBIPHICTIO IEPBUHHOI
iH(opmariii, mepeBary KiIbKICHOTO aHali3y HaJ
SKICHUM, TIOTaHy aJlanTaIjiro Ha MiHIuBI (hakTopu
cepenoBuia. B To# ke yac, TaHul METO] € yHI-
BEpCaJbHUM, JI03BOJIIE BCTAHOBUTU B3a€MO3B 5I3-
KM MDK CTpareriyHdM HaMipoM, CTpaTeriYHUM
BUOOPOM Ta CTPATETiYHOIO OIIHKOKO OpraHi3ailii.
[Mepearamu SWOT-ananizy € cucreMarusaiis
3HaHb MPO BHYTPIIIHI Ta 30BHINIHI (akTopH, 110
BIUIMBAIOTh HA IMPOLEC CTPATETIYHOTO YIIPaBIiH-
HS, BU3HAYEHHSI KOHKYPEHTHUX mepeBar Ta (op-
MYBaHHsI CTPATeriuyHUX MPIOPUTETIB, MEPIOANYHA
J1arHOCTUKA PUHKY Ta pecypciB (ipMu.

BucHoBkHu

SWOT-anani3 € eheKTUBHUM HAIMPSIMKOM JI0-
CIIIJPKEHHSI CUCTEMH MEJMYHHX 3aKJIaJ[iB OXOPOHU
3n0poB’s. Posmanytuit npuknax SWOT-anamizy

JUSUTBHOCTI aMOYJTaTOPHHUX 3aKJIadiB OXOPOHH 3]10-
poB’st KniBcbkoi 00macTi, ki HaJarOTh KapioJo-
IYHYy JONOMOTY HAaceJIEeHHIO 3a0e3MeurBIIN 00K
OCHOBHUX YMHHHKIB, KI MOXXYTh BIUTUBATH Ha pi-
BEHb SIKOCTI Ta JOCTYIMHOCTI MEMYHHX TOCITYT Ta
CHPUSATU PO3BUTKY AisIbHOCTI B AII3.

[lepcniekTuBY MOAANBIINX AOCHIKEHb MOJMS-
raloTh Y BUKOPUCTAHHI OAEPKAHHX pE3yNbTaTiB
JUIs OOTPYHTYBaHHS KOHIETITyalbHUX MIAXO/IB 70
YAOCKOHAJICHHS OpraHi3amii MeIudHOi JOTIOMOTH
Ha 00JIaCHOMY piBHI.

DinaHCyBaHHS

Jlane nociiKeHHs He OTPUMAJIO 30BHILITHHOTO
(inaHCyBaHHS.

Konduikr inTepecis

Jlane mocnmipkeHHS HE MICTUTh O3HAK MOTEH-
LIHOTO YU pPeanbHOro KOHQIIIKTY 1HTEPEeCiB KO-
HOI 31 cTOpiH. MiX y4acHHKaMU TOCTIKCHHS HE
BUHUKAJIO CYNEPEYHOCTEH, HE 3IiHCHIOBAIOCS
yIepepKeHUX i 4 npoTuii, abo NpUHHATTS pi-
IIeHb, SIKI O CIIPHUSITU BUPIMICHHIO iX CITYy)OOBUX,
NpEe/ICTaBHULIBKAX TOBHOBA)XEHb a00 CBIAYMIN
IO BIUIMB MPUBATHOTO 1HTEPECY.
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SWOT-analysis of practice of the Kyiv region ambulatory care facilities
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Abstract: the aim of study to consider the possibility of using the SWOT-analysis in assessing the
practice of the Kiev region ambulatory care facilities (ACF) that provide cardiac care to the population.
Analytical method of mechanisms research and capabilities of the SWOT-method analysis realization in
assessing health care facilities practice with the systematical approach usage. Based on the SWOT-anal-
ysis, the article reveals the advantages and disadvantages of Kiev Region ACF that provide cardiac
care, as well as points to risks and capabilities in their practices. It presents that the SWOT method
analysis matrix in relation to health care institutions includes all the information on the diagnostic and
technologies availability, ACF structure and composition, medical personnel training level. Through the
SWOT-analysis, the existing problems in the cardiac patient health care of the region were revealed. The
basic principles of ACF organization are determined, and the key point is public-private partnership
mechanisms implementation in the health care. The SWOT-analysis is an effective line of research in the
system of healthcare environments. The SWOT-analysis implementation provides consideration of all
potential factors that may affect the quality level of health services provided and establishes the direc-
tions of reforming of Kiev region ACF that provide cardiac care to the population.

Keywords: healthcare, ambulatory care facilities (ACF), quality of health care, cardiovascular
diseases
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Acouiauis nogimopgizmis reris GSTP1(A313G), MTHFR (C677T)
Ta IL-10 (C819T) i3 pu3KkoM BUHUKHEHHS [J1i001aCTOMH

Top6au Oaexcanap', CkaukoBa Okcana', [llumon Jdap’sa’, XpanoBcoka Harags',
ImaBaubkuii Onexcanap?, 3emckoBa Oxcana’
! lep>xaBHe HEKOMepIIiiiHe miAnpueMcTBO «HarionansHuil iHCTHTYT paky», M. KuiB, Ykpaina

Jlep>xaBHa ycraHoBa «IHCTHTYT Heiipoxipyprii iM. akam. A. I1. PomomanoBa HAMH Vkpainuny,
M. KuiB, Ykpaina

Address for correspondence:
Gorbach Oleksandr

E-mail: horbach.alex@gmail.com

Anomauyia. 2niobnacmoma 00HA 3 HAUOLILUW NOUUPEHUX 3LOAKICHUX NYXJIUH 20/I08HO20 MO3KY 3
8Kpall HU3bKOM0 sudcusanicmio. Heszsasxcarouu Ha 00csAeHeHHs Y 8UBUEHHI MONEKYIAPHO20 NAMO2eHe3y
ma 0Oionoeii nyXauH MO3KY, NPUYUHU BUHUKHEHHS 21i001acmomu 3aiuialomscsa He3 scO8aHUMU.
Jlocniosicennss ocmanHix poKie 6Kkazyioms, Wo 3MIHU Y 2eHax, sKi bepyms yuacmo y nponigepayii,
ougepenyiayii ma anonmo3si KAiMuH, MONCYMb GNAUBAMU HA PUSUK BUHUKHEHHS OHKONOSIUHUX
3axeoprosans. Tooc memoro pooomu 6yno oocuioumu norimopghizmu eernie GSTPI1(A313G), MTHFR
(C677T) ma IL-10 (C819T) y x6opux na 2niobnacmomy ma npoananizy8amu ix 36 30K i3 pusuKom
possumky yiei namonoeii. bionociunum mamepianom ona ananizy nonimopgizmie cemnie GSTPI,
MTHFR ma IL-10 cnyeysana nepughepuuna Kpos Xeopux Ha 2niod1acmomy ma npakmuiHo 300p08ux
qooell. Jlocniodxicents noiimophizmis 2eHie nPo8OOULOCH 3d OONOMO2010 MemOooy alelb-Chneyupiunol
IIJIP i3 euxopucmanuam enacuux nap oemexmopie TagMan MGB na ocnosi ryopecyenmuux
bapeHuKis, wo npusHayueHi 0 8UAGLEeHHA 0OHOHYKIeOMUOHUX 3aMiH. Bcmanoseneno, wo yvacmoma
mymanmnozo anens G eena GSTPI y xeopux cmanosuna 53,6% npomu 32% y epyni npakmuyro
300pogux atooei. Posnooin cenomunie cena GSTP1 y epyni xeéopux 6i0no6ioag 3akony eeHemudHoi
pisnosazu Xapoi-Baiinbepea ma cmamucmu4no GiOpi3HANACL 810 NOKA3HUKA Y 2PYNi NPAKMUYHO
300posux nooei i cmanosug 0,538 npomu 0,320 (x2 = 13,10, p = 0,003). Busnaueno, wo pusux
BUHUKHeNHs 2niobnacmomu € 6 4,88 paszis uwum y ocio, wjo € 20Mo3UOMHUMU HOCIAMU MYMAHMHO20
anento eena GSTPI (eenomun G313G) y nopieusauni 3 iHwumu nonimoppuumu eapianmamu. B
pe3yibmami Hauux 00Caioxcens, OV10 6CMaHosieHo, wo yvacmoma mymaumuozo anens C cena IL-
10 y x6opux cmanosuna 48,8%, wo 3nauno nepesuuiye i0n0GiOHUL NOKAZHUK Y epYNi NPAKMUYHO
300pogux nodei— 25%. Bcmanosneno, wo po3nodin cenomunie eena IL-10y epyni xeopux 6ionosioas
3aKOHY 2eHemuyHoi pignosacu Xapoi-Baunbepea, yvacmoma mymanmuozo anensi C eena IL-10
CMamucmu4Ho 8IOPI3HANACH 610 NOKA3HUKA Y 2PYNI NPAKMUYHO 300p0osux ntooeti ma cmanosuia 0,488
npomu 0,250 (x2 = 18,32, p = 0,00002). Bcmanosneno, wo ichye acoyiayis misxc norimoppizmom
eena IL-10 (C819T) ma pusuxom 8UHUKHEHHsL 21i001ACMOMU, VY 20MO3ULOMHUX HOCII8 I3 2eHOMUNOM
T819T, pusux 3axeopimu 30inbuyemocs y 6,40 pasu. Takosc namu 610 6CMAHOBIEHO, WO YACMOMA
mymanmuoeo anento T eena MTHEFR y xeopux cmanosuna 35,0% npomu 28,1% y epyni npaxmuuro
300posux nooet. Posnodin cenomunie cena MTHFR y epyni x6opux 8i0nogioas 3aKoHy eeHemudHoi
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pienosacu Xapoi-Batinbepea, a po3nooin uacmom noiimop@Hux eapianmie 2eH noKazae 6i0CYmHicms
CMAamucmu4Ho 00CMOGIPHUX BIOMIHHOCIEN MIJC 2PYNOI0 XBOPUX MA 2PYNOI0 NPAKMUYHO 300POBUX
aooetl (y2 = 1,43 p = 0,23). He 6yno ecmanosneno acoyiayii misxc nonimopghizmom ecena MTHFR

(C677T) i pusuxom 8UHUKHEHHS 21i001ACTOMU.

KurouoBi cioBa: rmio6macroma, myTatioH S-tpaHcdepasa, MeTHIeHTeTpariapodonaar peayKrasa,
iHTepneiikin-10 Ta OAHOHYKICOTHAH] MOTIMOP(I3MH.

Beryn

IlyxnuHM LEHTpaJbHOI HEPBOBOI CHCTEMHU
CTaHOBIIATH OMM3bKO 2% BiA yCiX THIIB MyXJIHH,
a cepej MyXJHMH TOJOBHOTO MO3Ky Oinmbie 70%
3aiiMaroTh miobnacromu (I'b). I'b —HaiGLIbIm
MOMIMPEHa Cepe/l TIEPBUHHUX 3JIOSKICHUX ITyX-
JIMH TOJIOBHOTO MO3KY 3 BKpail HU3bKOIO BIKUBA-
HicTio: yume 6,8% TMalieHTiB )KUBYTh < 5 POKiB
(Miller et al., 2021).

Bararopiuni qociiKeHHs MoKa3aiu iCHyBaH-
HSl JIEAKUX MPOBOKYIHOUUX (DaKTOPiB, IO 3/aTHI
MBUIYBaTH pU3HK BUHHUKHEHHs ['B: wonmoBiua
crath; Bik Big 40 mo 60 pokiB; actpomuroma 1
abo 2 cTymeHs 3JIOSKICHOCTI 3a KIIacU(iKaIliero
BOO3; renernyni nopymeHHs (Heripodidpoma-
TO3); TPUBAJIMHA BIUIMB TOKCUYHUX, XIMIYHUX pe-
YOBHUH, pafiaiii, 10Hi3yl04OT0 BUIIPOMiIHIOBAHHS;
CIIaJIKOBA CXUJIbHICTh, & CAM€ HASIBHICTH B aHAM-
HE31 POAMUYIB 13 3NIOSKICHUMH HOBOYTBOPEHHSIMU
ta iHmi (Ostrom, Francis, & Barnholtz-Sloan,
2021).

HesBaxxaroun Ha HOBI JIOCATHEHHS Y BUBYCHHI
MOJIEKYJISIPHOTO MaToreHe3sy Ta O10JI0Til MyXJIWH
MO3Ky, IpUYMHHA BUHUKHEHHs ['D 3aimmarorscs
He3’sicoBaHUMH. JloCIi/DKEHHST OCTaHHIX POKIB
BKa3yIOTb, 1[0 3MiHH y T€HaX, AKi OepyTh y4acTb y
npouideparii, qudepeHIriamii Ta anonTo3i KITHH,
MOXYTbh BIUITMBATH HA PU3UK BUHHKHEHHS OHKOJIO-
rivaux 3axsoproBaHb (Al-Shaheri, Al-Shami, &
Gamal, 2020).

Bce Oinble nocmiikeHb TPOBOTUTHCSA Y Ha-
NPSMKY BUBUCHHS CITQJIKOBOTO IHIMBITYaJIbHOTO
MOTEHI[Ialy OpraHi3My, a caMe BHUBYEHHIO BILIH-
By MONiMOpQi3MiB TeHIB ()EPMEHTIB Ta IUTOKi-
HIB Ha PO3BUTOK OHKOJIOTIYHUX 3aXBOPIOBAHb
(Koberle, Koch, & Fischer, 2016). KitouoBy poib
y II ¢a3i gerokcukamii BiAirpae HaIpoauHA TITY-
tarioH-S-tpancdepas (GST), mo meraborizyrTh
nepeBaXKHy OUTBIIICTh KCeHOO10THKIB. DepMeHTH
JaHOI TPYIH KaTai3yl0Th KOH'IOTAII0 TIIyTaTioHy
3 enekrpodinbaumMu aromamu C, N, S, O sk kce-

HOOI0THKIB, TaK 1 eHIoreHHuX cronyk (Okamura
etal., 2016).

BcraHoBneHo, 1m0 came IIyTaTiOH-OmoCe-
peIKoBaHa JIETOKCHUKAIIiS, 3HAYHOIO MIpOI0 3aXH-
I[a€ KIITHHUA BiJ BUIBHUX PaJMKAIIIB, TPOTYKTIB
NEPEKHCHOTO OKMCJIEHHS JIMiJiB, alKUTyBaHHS
OUTKIB Ta HEUTpali3y€ Mil0 IIUPOKOTO CHEKTPY
KCEHOOIOTHKIB (KaHLIEpOreHiB, (ocdopopraniv-
HUX MECTUITUIIB Ta XIMIOTEPAIEeBTUIHHUX 3aCO01B)
(Palmirotta et al., 2018). [lns dpepmentiB GST xa-
paKTepHUN MPUPOAHINA ToaiMopdi3M, a came, To-
aimop¢izm reny GSTP1 (A313G). B mo3umii 313
BiJIOyBa€eThCs 3aMiHa ajieHiHy (A) Ha ryaniH (G),
MPU3BOAUTH 10 3aMiHU aMiHOKHCIIOTH y )epMeH-
Ti, 1[0 Y CBOIO YEPry MPU3BOAMTH IO 3HWKEHHS
foro (epMeHTAaTHBHOI aKTUBHOCTI, a OTXE, 0
3017IBIICHHST B OPraHi3Mi TOKCHYHUX PEYOBHUH.
BpaxoByroun BuIlleHaBeCHE, HOCIT 13 TOMO3HUIOT-
HUM TeHoTurnoM G/G MaroTh MiABUINEHUN PHU3UK
po3BUTKY pizHuX (opm paky (Chatterjee & Gupta,
2018; Kap et al., 2014).

Takox mpuBepTae yBary reH KIr04oBoOro ¢ep-
MeHTY (hOJIaTHOTO OOMIHY — METHJICHTETpPariapo-
¢onar penykrasu (MTHFR), mo karamizye me-
perBopenHs  5,10-metunenrerparigpodonara B
5-metuareTpariipodonar — OCHOBHY (opmy [10-
cTymHoro ans kmiTuH (onaty. s maHoro reHa
BIJIOMO JI€KiJbKa TONIMOP(HHUX BapiaHTIB, Haii-
BXJIUBIIIHM 3 SIKUX € 3aMiHa nuto3uny (C) Ha TH-
miH (T) y monoxeHHi 677, 0 y TeTepO3UTOTHOMY
ctasi (renotun 677CT) npu3BOAUTH A0 3HUKESHHS
(yHKLIOHAIFHOT aKTUBHOCTI MPOAYKTa TeHa Ha
30%, a B romo3urotHomy (renotun 677TT) — Ha
60%. 3HWKEeHHS aKTUBHOCTI JTAHOTO (hepMEHTY
PU3BOAMTE 10 AeIiIUTy akTUBHOI popmu Qoma-
TY, 110 BIUIMBAE HA KIIOYOBI (ha3u KUTTS KIITUHU
(metmmyBanns JJHK, moxin, peryssiiro akTuBHOC-
Ti reHiB Tomo) (Xu, Yuan, & Tian, 2013).

HemonaBHo mporiecy 3amaneHHs OyJ10 J0JaHo
70 (aKTopiB, 10 MOXKYTh BIUTUBATH HA PU3UK BH-
HUKHEHHS OHKOJIOT1YHUX 3aXBOPIOBaHb. OCKUIBKU
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3amajieHHs crpuse npoinideparii KIiTHH, aHTioTe-
He3y, BUHMKHEHHIO METacTa3iB, Ta MO HEraTHB-
HO BIUTMBATH HAa MOIYJSIIIO aIalTUBHOI IMyHHOI
BIJIMIOBI/II Ta BIJTMBATH HA YYTJIUBICTH JO TOPMO-
HIB 1 XiIMIOTepameBTUYHHX 3aco0iB. I[HTepmei-
ki-10 (IL-10) € npoTu3anaJbHUM ITUTOKIHOM,
I110 TOJIOBHUM YMHOM BUPOOJISETHCS MOHOLIUTAMU
1 B MeHII# kinbkocTi mimdoruramu. 1L-10 Hera-
THBHO PETYIIOE TPOAYKIIII0 IUTOKIHIB KIIITHHAMU
T-xenmnepiB, mocuitoe mponidepanito B-kiiTus,
TUMOIIMTIB 1 TYYHHX KIJIITHH, @ TaKOX CTHUMYIIO€
BupobOnenns antutia (Widodo, Dinevska, & Furst,
2021).

[ToBimoMiIs€ThCS PO YMCICHHI MOMIMOP}I3MHU
reHa IL-10, ane KTiHIYHO BaXKJIHMBI TPH MOJIIMOP-
¢bi13mu mpomMoTopHOi obnacTi, a came: -1082A > G,
-819C > T'1-592C > A. Bonu Oynu HaiO1LIb1I J10-
CJIJUKEHI TpH pi3HUX (PopMax OHKOJIOTIUHOI ma-
TOJIOT1i, TaKMX, K paK MOJIOYHOI 3aJI03H, JIETreHi,
HUTYHKY, IIMAKA MaTKyd Ta ce4yoBoro Mixypa. He-
3BaYKArOYW Ha Te, 10 B3aeMOo3B 130K MK IL-10 i1
OHKOJIOTITYHHMH 3aXBOPIOBaHHSIMH OyB JIOCHUTh
peTeNbHO BUBYECHUM, TOUHA poiib [L-10 y po3BuT-
Ky paky Bce e HeBimoma, ockinbku IL-10 mae
SK CTUMYJIIOIOUi, TaK 1 MPUTHIYYIOUl BIACTHUBOCTI
(Shamran et al., 2015; Yu, Liu, & Huang, 2013).

Mera

Meroto poboTtu Oyno JOCHIIUTH MOIIMOpP]I3-
mu reHiB GSTP1(A313G), MTHFR (C677T) Ta
IL-10 (C819T) y xBopux Ha rmio0nacTomy Ta mpo-
aHaJI3yBaTH HAsABHICTH 3B’A3KY 13 PU3HKOM pO3-
BUTKY Li€1 maToorii.

Marepianu i meTonu

VY nocnijmxenns Oynu 3amydyeni 40 XBopux Ha
I'b, 21 4gonoBik Ta 19 XiHOK, BIK XBOPUX CKJIa/IaB
27-70 pokiB. Y BCIX XBOPHUX AiarHo3, OyB miaATBEp-
JOKEHMH 11aTOT1CTOIONTYHO.

bionoriunum Matepiajgom A aHamizy MOJi-
mop¢izmiB reniB GSTP1, MTHFR Ta IL-10 ciy-
ryBasia nepugepudsa kpos xBopux Ha ['b Ta mpak-
TUYHO 37I0POBUX JHOAeH. B pamkax pobotu Oyso
orparboBaHo OiojoriuHui Marepian (nepudepud-
Hy KpoB) 202 npakTU4HO 310pPOBUX OCI0 BIKOM BiJ
18 1o 65 pokiB (109 ocib xiHouoi crari Ta 93 oco-
Ou 40JI0BIYO1 cTaTi) 63 OHKOJIOTIYHO MMaToJIorii B
aHaMHe3l.

I'enomny JIHK 3 mepudepuunoi kpoBi BH-
TS METOJIOM  aJICOPOIIT HYKJICTHOBUX KHC-
70T Ha «silicay mMemOpaHi 3a JONOMOTOIO KO-

noHOK «QIAampDNA MiniKity («QIAGENy,
CIIIA), 3rigHO pexkomeHpaarii (GpipMH-BUPOOHU-
ka. [lepen mpoBeaeHHsM peakiii amrutidikarii
koHIeHTparito orpumanoi JIHK moBommmm mo
2-8 ur/mki. BumiproBanus konnenrtpariii JJHK
MPOBOIMIM METOAOM cIieKTpodoTomMeTpii Ha
cnekrpodoromerpi  NanoDropl000 («Thermo
Scientificy, CIIIA).

BusBnenns mnonimopdi3MiB TeHIB HpPOBOAU-
JOCh 32 JIOTIOMOTOI0 METOAY ajeib-CrerudiaHoq
[JIP. JlocmimKyBaiy HaCTyIHI moaiMop¢i3mMu re-
HiB GSTP1(A313G), MTHFR (C677T) Ta IL-10
(C819T).

Jlyis mpoBeieHHsT aHauTizy momiMopdi3mMy reHa
IL-10 (C819T) BuKOpuCTOBYBaJM KOMEPLIHHMI
HaOip 1s3021097 «Applied Biosystems» (CLLA).
[1JIP ta anaini3 pe3ynbraTiB MPOBOIMIM 3T1THO pe-
KoMeHJallii (pipMU-BUPOOHHUKA.

Hns aHaIizy nomimMopdizmy TeHIB
GSTP1(A313G) Ta MTHFR (C677T) namu Oynu
niibpani mocinioBHOCTI npaiimepiB Ta TagMan
30HAIB 3 BHUKOPHCTaHHSAM THporpamMu Primer
Express® Software v3.0 («Applied Biosystemsy,
CIOA) Ta cuaTe3oBani ¢ipmoro  «Applied
Biosystems» (CILIA) (auB. Ta0.1) Ilpu BukoHaHH1
aHami3y Ui KO)KHOTO 3pa3ka BUKOPHCTOBYBAIaCh
BiacHa napa jerektopiB TagMan MGB na ocHoBi
(ayopecrieHTHUX OapBHUKIB, 110 MPU3HAYEH] IS
BusiBiieHHs SNP.

[IpaiiMmepn BUKOPHCTOBYBAIM B KOHIIEHTpAIIii
0,9 uM, Tta 30ouau B koHueHTpauii 0,2 uM. Peak-
[iiHy cyMill Ui IPOBEICHHS peakiii amrtidika-
1ii roTyBaau 6e3MOCepeHbO Mepesl BUKOPUCTAH-
HaM. Peakmiitna cymim mictuna: 1 MK mpsMoro
npaiimepy, 1 MK 3BOpoTHOro mpaiimepy, 0,5 Mk
TagMan 3ougy 1 ta 0,5 mxn TagMan 30uay 2,
4,5 mxn I1JIP-Bomu, 12,5 mxn TagMan Universal
PCR Master Mix ¢ipmu «Applied Biosystemsy»
(CIIA). o oTpuMaHOi CymilIi JOAaBalId 5 MKI
pozunny JIHK.

Anenp-cnienndiuny IIJIP nmpoBonunu Ha mpu-
nani 7500 Real-Time PCR Systems (Applied
Biosystems, CIIIA) Ta BUKOPHCTOBYBaJIM HACTYTI-
HUI TeMIIEpaTypHUH PeXKUM: IIUKII 10 3UUTYyBaHHS
(Pre-Read): 2 xBununu mpu 50°C; ammutidikaris:
nouarok ammutigikanii mpu 90 °C — 10 xB, 1 HaKo-
NUYCHHS aMILTI(QIiKaIiifHOTO MPOIYKTY MPOTATOM
45 nukiiB: 92 °C — 30 ¢ 160 °C — 1 XB; UK ICIIS
suntyBaHHs (Post-Read): 1 xB mpu 50 °C.
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Ta6auus 1. [TocnigoBHiCT IpaiiMepiB Ta 30H/IB

Ne | Haspa rena HocainoBHicTh MpaiiMepis i 30HAIB

[Tpsimuii mpaiimep 5’CCT-GGT-GGA-CAT-GGT-GAA-TG3’

1| GstPI 3BOpPOTHMI MpaiiMep 3’ TGG-TGC-AGA-TGC-TCA-CAT-AGT-TGS’
TagMan 30n7 1 (Probe GSTP1/Ile) VIC-TGC-AAA-TAC-ATC-TCC-MGB
TagMan 30u7 2 (Probe GSTP1/Val) | 6FAM-CTG-CAA-ATA-CGT-CTC-C-MGB
[Tpsimuii mpaiimep 5S’GCACTTGAAGGAGAAGGTGTCT?’

5| MTHER 3BOpOTHUH mpaiimep 3 TGTGTCAGCCTCAAAGAAAAGCTY’
TagMan 3017 1 (Probe MTHFR/C) | VIC- ATGAAATCGGCTCCCGC-MGB
TagMan 30n7 2 (Probe MTHFR/T) 6FAM-ATGAAATCGACTCCCGC-MGB

[Ticnst 3akinueHHs peakmii amrutidikamii mpo-
BOAMIN OOJIK OfIepKAaHUX PEe3yJIbTaTiB 3riTHO pe-
KOMEH/1a1lii (pipMHU-BHPOOHUKA IPUIIALTY.

Craructuka. ExcnepumeHTanbHi naHi ompa-
I[bOBYBaJIM 3a JOIMOMOIOK MpPOrpaMHHUX MaKeTiB
Statistica 10 (StatSoft, CIIIA) ta MedCalc 12
(MedCalc Software, benbrisi) 13 BUKOpHCTaHHSIM
napaMeTpUYHUX Ta HemapaMeTPUUYHHX METOJIB
CTaTUCTUYHOTO aHamizy. Pi3HuI BBaXkamacs cTa-
TUCTHYHO J0CTOBipHOIO Tipu p < 0,05. Biamoriz-
HICTh PO3MOJUTY T'€HOTUIIB MEPEeBIpsIN 3a J0M0-
Mororo Tecty Xapni — Baiin6epra (Zhou, Lange, &
Papp, 2009). JIns BcTaHOBICHHS CTATUCTUYHO 3HA-
yuMoi pi3HUIi y naunieHTiB 13 I'b 3 HasBHICTIO 2060
BIZICYTHICTIO MYyTalliil BAKOPUCTOBYBAJIN METOJ 2
[Tipcona (Waldmann, 2019).

3 METOI0 OI[IHKM CHIIM acoliallii reHeTHYHOTO
YUHHUKA 3 MATOJIOTIE€I0 PO3PaxOBYBAIU MOKa3HUK
BigHomIeHHs manciB (OR) — criBBIIHOMICHHS MIaH-
CiB MPOSIBY MEBHOTO CTaHY JUXOTOMIYHOI 3MIHHOI B
JBOX rpymnax cy0’ekTiB. BimHOCHMI pH3uK po3pa-
XOBAHO IIISIXOM MOPIBHSAHHS PU3HUKIB PO3BUTKY Ja-
HOT'0 3aXBOPIOBAHHS B IPYIIi JIFOJEH, 1110 BOJIOJIIOTh
JIaHOIO O3HAKOIO (TIAII€HTH 13 IT1001acTOMOIO) 1 B
KOHTPOJIBHIN TPYIIi, B SKY BXOHATH JIFOIU BUIIA/I-
KOBUM YMHOM 00paHi 13 3arajabHOi HOMYJIALL].

Jlnst po3paxyHKy BiJHOIICHHS IIAHCIB 00UYMC-
JIIOBAJIM BIPOTITHICTh BIUIMBY (DaKTOPIB PH3UKY
(B maHoMy BUMaAKy moniMopdHoro anens abo
MEBHOTO TE€HOTHITY) B KOHTPOJIbHIM Ta OCIiTHIN
rpynax. lllaHc 3HalTH reHETUYHUNA MapKep B J10-
crnignii rpymi = (A(A+B))/(B(A+B)) =A/B. Illanc
3HAWTH TEHETHYHUH MapKep B KOHTPOJBHIH Tpy-
i = (C(C+D))/(D(C+D)) = C/D, ne A — KiTbKiCTh

0Ci0 3 TEeHETUYHUM MapKepOM B AOCIIAHIN TPyIIi,
B — kinbkicTh iHAUBIAIB O0€3 Mapkepa B AOCHTIIHIN
rpyni, C — KUIBKICTh 0Ci0 3 TEHETHYHUM MapKe-
POM B KOHTPOJBHIN Tpymi, D — KiIbKICTh 1H/IH-
BiliB 0€3 Mapkepa B KOHTPOJBHIN rpymi. Takum
yrHOM ToKa3HUK OR, po3paxoByeTbes 3a GopMy-
aor: OR = (A/B)/(C/D)=(AxD)/(BxC) (And-
rade, 2015; Bland & Altman, 2000).

PesyabTaTn

Hamu Oymo mpoaHasizoBaHO PO3MOMALT 4acTOT
nonimopduux BapiantiB reHiB GSTP1(A313G),
MTHEFR (C677T) Ta IL-10 (C819T) y xBopHx Ha
I'b Ta mpakTU4HO 3M0POBUX JIIOZIEH Ta BCTAHOB-
JIEHO OCOOJIMBOCTI PO3MOAUTY X T€HOTUIIB, JaHi
IIPEJCTABIEHO Ha puc.l.

3a pesyabraraMu JOCHIIKEHb y TPYMi Mpak-
THYHO 370poBuX Jtonei (158 oci6) Oynao orpuma-
HO Takui po3mozin reHotuniB rena GSTP1: A/A
—48,1% (76 ocib), A/G — 39,9% (63 ocobu), G/G
—12% (19 oci0). ¥ rpymni xBopux Ha I'b Oyno Bu-
aBieHo 32,5% (13 xBopux) — roMO3UroTHI HOCIi
mukoro tumny aneni reHa GSTP1 (renotunm A/A),
40,0% (16 xBOpUX) — TOMO3UTOTHI HOCIi MyTaHT-
Horo tuny aneni (rerotun G/G) ta 27,5% (11 xBo-
pHX) — TETEPO3UTOTHI HOCIT JUKOTO Ta MyTAHTHOTO
anemniB (rernotun A/G). YacTora MyTaHTHOTO ajens
G rena GSTP1 y xBopux Ha I'b cranoBuna 53,6%
npotu 32% y rpymi NpakTUYHO 3A0POBHX JHOICH.
Poznonin renorunis rena GSTP1 y rpymni xBopux
Ha ['b BiAMmoBinaB 3aKOHY IeHETHYHOI PIBHOBaru
Xapni-BaitnOepra, a yacrora MyranTHoro aneins G
reda GSTP1 crarucTuaHO Bifpi3HsIACh Bif TOKA3-
HHKa y TPyIi NPaKTUYHO 310POBUX JIFOJEH Ta cTa-
Hoswia 0,538 mpotu 0,320 (%2 = 13,10, p=10,003).
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a) T'eHoTHTIH Anemi
100
90 68,0 46,3
= 80
e 70
g 60
2 50
.S 53,8
= 40
g 30
';:2 20 32,0
10
0 ; :
[TpakTuHO XBopi IIpaktuuno XBopi
370pOBi  Ha mioOna-  370poBi  Ha niioOna-
JTFOTH cTOMYy JIFO/TA CTOMY
mA/A  ®mAG B G/G A G
0) TeHotum Anemi
100
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° %0 71,9 65,0
XS 70
S 60
é 50
2 %
2 20 35,0
N4 28,1
10
0 : :
ITpakTuuHO XBopl IIpakrtuuno XBopi
3710pOBi  HamioOma-  370poBi  Ha niioOna-
JTFOITH cTomMy T/ cTOMY
m C/C mC/T mT/T A T
B) TenoTumm Anemi
100
90
S 20 75,0 51,1
XS 70
S 60
:[_1; 50
g 40 48,8
2 30
=
g 20
0 ; :
[IpaxTruno XBopi IIpakTuuno XBopi
3[0pOBI  Ha Iio0ma-  3I0poBi  Ha mioOa-
JTFOITH cToMy IO/ CTOMY
m C/C mC/T mT/T C T

Pucynox 1. Po3noisn reHOTHIIIB 1 4acTOT aenei
rediB GSTP1, MTHFR ra IL-10 y xBopux Ha
[1100/1aCTOMY Ta y IPAKTUYHO 3A0POBHX JIFONEH:
a) nonimop¢Hi Bapiantu reny GSTP1(A313G);
6) nonimopdHi Bapiantu reny MTHFR (C677T);
B) nonimop¢ui Bapiantu reny IL-10 (C819T).

AHami3 OTpUMaHMX pPE3yJbTaTiB IIOKa3aB
HACTYNMHUI po3nonin reHorunis rena MTHFR
B IpyIi MPaKTUYHO 310poBHX Jroaen (151 oco-
6a): C/C —50,3% (76 ocib), C/T — 43% (65 oco-
ou), T/T — 6,6% (10 ocib), nus. puc.l. ¥ rpymi
xBopux Ha I'b romo3zurorauit renotun MTHFR
no gukomy tumy anen C/C Oyno BHUSIBICHO Yy
42,5% (17 xBOpUX); TOMO3WUTOTHUI TEHOTHUII
MTHFR no myrantHoMy Tuny aieni T/T — 6yno
BusiBNieHO y 12,5% (5 XBOpHX); TreTepo3uror-
uuii reHotunt MTHFR C/T — Oyno BusiBieHO y
45% (18 xBopux). Hamu Oyno BCTaHOBIIEHO, 11O
yactora MytanTHoro ainento T rena MTHFR y
xBopux Ha I'b cranoBuna 35,0% nporu 28,1%
y Ipyni NpakTUYHO 3710poBuX jrofeil. Posmo-
nin resoruniB rera MTHFR y rpyni xBopux Ha
I'b BiamoBimaB 3akOHY T€HETHYHOI PIBHOBaru
Xapni-BaitnOepra, a po3noija 4acToT HOJIiMOop-
(HHUX BapiaHTIB TeH IMOKa3aB BIiJICYyTHICTH CTa-
TUCTUYHO JOCTOBIPHUX BIIMIHHOCTEW MIXK Tpy-
[I0I0 XBOPUX Ta TIPYNOI0 MPAKTUYHO 370POBUX
monent (x2 = 1,43 p=0,23).

Pesynbratn Hammx JTOCTIKEHb IOKa3aJd
HAcTynHUM po3nozul reHotuniB resa IL-10: ro-
MO3UTOTHUH TE€HOTHI 10 TUKOMY Tuty aneni T/T
Oyno BusiBneHo y 27,5% (11 xBopux) npotu 55%
(111 oci6) y rpymi HpakTHYHO 3A0POBHUX JIFO-
neit; rereposurotanii reHorun IL-10 T/C — 6ymno
BusiBiieHo 'y 47,5% (19 xBopux) mpotu 40,1%
(81 ocoba) y KOHTPOJIBHIN TpyIll Ta TOMO3UIOT-
Hui reHotun IL-10 mo MyTaHTHOMY THITY aneni
C/C — 6yno BusiBneHo y 25,0% (10 xBopux) npotu
5,0% (10 oci6) BignoBinHO, 1uB puc.l. Bcranos-
JIeHO, 1110 yacToTa MmyTanTHoro anens C rena IL-
10 y xBopux Ha I'b cranoBuina 48,8%, 1110 3Ha4HO
MEPEBUIIY€ BIANOBIAHUN MOKA3HUK y TPYIII IPaK-
TUYHO 3A0poBUX Jtonend — 25%. BcraHoBieHo,
1o po3noain renotumnis reHa IL-10 y rpymi xBo-
pux Ha I'b BiaMOBiZaB 3aKOHY T'€HETHYHOI DiB-
HoBaru Xappi-BaitnOGepra, yacrora MyTaHTHOTO
anenst C rena IL-10 craTucTHUHO BiApi3HSIIACH
B/l TIOKa3HHUKA y TPyl IPAKTUYHO 37J0POBUX JIFO-
newt ta cranomia 0,488 nmpotu 0,250 (32 = 18,32,
p =0,00002).

HactynHuM 3aBaaHHSM HAIIOTO JOCHIKEHHS
Oy70 JOCHIUTH acowiamito moiaiMopdi3MiB reHiB
GSTP1, MTHFR Ta IL-10 i3 pu3ukoM BUHHKHEH-
Ha I'b y maumientiB. Pesynsratu mpezicraBieHi B
Tab. 2. 3. 4.
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Tabamus 2. 3aranbHa Mozenb yenaakyBaHHs rena GSTP1

. IIpakTnyHoO
Tenorunu rena | XBopi Ha I'b 3710pOBi JTI01H 2 P OR
GSTP1
n =40 n = 158 3HaueHHA 95% CI
I'enorun A/A 0,325 0,481 0,52 0,25 -1,08
I'enorun A/G 0,275 0,399 17,17 | 0,0002 0,57 0,27 -1,23
I'enorun G/G 0,400 0,120 4,88 2,21 -10,79

Ipumimku: 2 — TecT, yucio ctyneniB cBodoau df = 2, OR — BigHOIIEHHS MAHCIB.

Bcranosneno, mo pusuk BuHukHeHHS ['b € B 4,88 pa3iB BumuM y ocid, 1110 € TOMO3UTOTHUMHU HO-
cismu myrtanTHoro anento reHa GSTP1 (renorun G313G), Ha BimMiHy Bix 0Ci0, SKi € TOMO3UTOTHH-

MU HOCIsIMH JUKOTO Ty TeHa (reHotun A313A) un rereposuroraumu Hocisimu (A313G) (OR = 4,88;
95% CI1=2,21-10,79; y2 = 17,17, p = 0,0002).

Tadmmusa 3. 3aranpHa Moaens ycnaakyBanHus reHa MTHFR

. IpakTnyHo
Fen;;;lﬁ% l;eﬂa XBopi Ha I'b 3110[;)oni [ 2 . OR
n =40 n =151 3HaYeHHA 95% CI
I'ernotun C/C 0,425 0,503 0,73 0,36 — 1,47
I'enorun C/T 0,450 0,430 1,82 0,4 1.08 0,54 -2.18
I'enorun T/T 0,125 0,066 2.01 0.65-6.27

Hpumimxu: y2 — Tect, yucino crynenis cBooomu df =2, OR — BijiHOIIICHHS ITAHCIB.

OtpuMmaHi HaMU pe3yNbTaTu CBIYaTh MPO BIJCYTHICTh KOPEIALIl MIXK JAaHUM MOTIMOP(i3MOM IreHa
MTHFR i puzukom BuaukHeHHs ['b (OR =2,01; 95%CI = 0,65 — 6,27; y2 = 1,82, p = 0,4).

Tadmuus 4. 3aranpHa MoJienb ycnaakyBaHHs reHa [L-10

re“o;i,f% rena | XBopimaI'B 3;{};;‘;?;‘:;2’“ " , OR

n =40 n =202 3HayeHHsA 95% CI
I'enorun C/C 0,275 0,550 0,31 0,15-0.66
I'enorun C/T 0,475 0,401 21,67 |0,00002 1.35 0,68 —2.67
I'enorun T/T 0,250 0,050 6.40 0.46 - 16.6

Hpumimxu: y2 — Tect, yucio crymnenis cBoooau df =2, OR — BiIHOIICHHS IIIAHCIB.

Pe3ynbraté Hammx IOCTIHKEHb MMOKa3alH, IO iCHYe acomiamis Mix noaiMopdizmom rena IL-10
(C819T) Ta puszuxom BunukHeHHs ['b. Bectanoieno, mo Hocii mytanTHoro reHotuny T819T rena IL-
10, Ha BiAMiHY BifJ OCi0, 10 € TOMO3UTOTHUMH HOCIsIMH Aukoro Tumy reHa (rerotun C819C) um re-
tepo3uroTHuMH HocisiMu (C819T), matots 6,4 pasu Bummii pusuk BunukHeHHs ['b (OR = 4,88; 95%
CI=2,21-10,79; 2 =17,17, p = 0,0002).

ObroBopenns CBOTOJHIIIHIA JI€Hb JOCHIIKYIOTh MOMIMOPPI3-
Touni npuunHu BuHUKHeHH I'b Bce e He MM OaraTboX IreHiB B SIKOCTI MOKIMBHX (PaKTOPiB
BCTaHOBJIEHI. PU3MK BMHHUKHEHHS LIbOTO 3aXBO- PH3HMKY BUHUKHEHH: ['B, mporHo3yBaHHs niepedi-
proBaHHs Jnmie Ha 5-10% moB’si3aHuUil 31 craf- Ty 3aXBOPIOBAaHHS, BIJMOBIAI Ha XiMio- Ta Tpo-
KoBOIO cxuibHICTIO (Grochans et al., 2022). Ha wmeneBy tepamnito. Cepen HUX 1 TeHH LUTOKIHIB,
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XEMOKIHIB Ta 1X pelenTopiB, TeHU CUCTEMH pe-
napanii /IHK, renu cucremu aetokcukartii, i T.11.
(Ko & Brody, 2021).

JInst messKuX OHKOJIOTIYHUX 3aXBOPIOBAHb, Ta-
KUX SIK MHOXXMHHA Miesnoma, JimdoOnactHa neii-
KeMisl, paK MOJIOYHOI 3aJ03U Ta KOJOPEKTaIbHUN
pak, Oyl10 BCTAaHOBJCHO AacoOIaIlil0 MyTaHTHOTO
reHotunty G/G rena GSTP1 i3 pusukoM BHHHUK-
HEHHS Ta HECHPUSATIMBUM TepebiroM 3axBOpIO-
BaHHA (Zhang et al., 2014). Onnak mns ['b Taki
JOCIIDKEHHST Maike HE MPOBOIMINCH, OCHOBHI
HaTMpsSMKA JTOCII/DKEHHST OynM 30CepellkeHl Ha
BHUBYCHHI BILTUBY mojimMopdizmy rena GSTP1 na
OIIIHKY €()eKTHBHOCTI JIIKYBaHHs Ta BHYKMBaHICTh
nauieHTiB 13 I'b. Tak, Pasqualetti F. ta criiBaBTOpu
BCTAaHOBHIIYW, 0 3arajbHa BW)KMBAHICTh Yy Malli-
eHtiB 3 reHotuniom A313A rena GSTP1 Oyna mo-
CTOBIPHO HMKYOIO TMOPIBHSHO 3 1HIIUMHU MOJIIMOP-
¢buumu Bapiantamu (Pasqualetti et al, 2018). Tox
OTpUMaHi HaMU JIaHi MOXKYTb OyTH BUKOPHCTaHI B
MOAANBIINX AOCHIKeHHIX MyTaniid reHa GSTP1
Ta MexaHi3MiB ix fii y xBopux Ha ['b.

3a 1aHVMH PI3HUX aBTOPIB, IHIUBIAyaIbHI Bif-
MiHHOCT1 y (epmenTatuBHii aktuBHOCTI MTHFR,
OTIOCepeIKOBaHI TOMIMOP(I3MOM TE€HA, MOXYTh
OyTH acoIiifoBaHi 3 PU3UKOM PO3BUTKY OHKOJIO-
IYHUX 3aXBOPIOBaHb, iX rnepediroM, (opmyBaH-
HSIM PE3UCTEHTHOCTI JI0 XiMioTeparii Ta BIUIMBATU
Ha po3BUTOK TokcwuHOCTi (Petrone, Bernardo, &
Dos Santos, 2021). OTpumaHni HaMH pe3y/bTaTu He
BCTAHOBMJIM KOPEJAIiT Mk TomiMopdizMoM TreHa
MTHEFR (C677T) 1 pusukom BuHUKHEHHS b y
MAIli€HTIB, 10 30iraloThCs 3 JAHUMH MeTa-aHaji3y
Xu C. Ta iH. B IKOMY TaKO)X HE BHSBICHO 3B’f3-
Ky nomimopdizma resa MTHFR i3 pusukom Bu-
nukHeHHs ['b most eBpomneiinis (Xu, Yuan, & Tian,
2013).

IL-10 — moOpe BimoMuil IMYHOMOJEIIOIOUHIA
MUTOKIH. Y JESIKUX THIAX MyXJIHH BiI3HAYCHO
migBumieHas piBHS IL-10 Ta 3HWKEHHS aKTHUB-
Hocti T-kinepiB, eKcmpecii aHTHICHIB TOJIOB-
HOTO KOMIUIEKCY TICTOCYMICHOCTI, OCHaOieHHs
mpolecy Mpe3eHTarii  MyXJIHHO-aCcOIIHOBAHUX
aatureHiB (Widodo, Dinevska, & Furst, 2021).
[TporuzananbHa akTuBHICTH IL-10 mposBiseTbes
37IaTHICTIO 3HMKYBATH MPOAYKILIIO MPO3anaabHUX
IUTOKIHIB, 1 caMe y TaKuil CToCiO CIpHsie PocTy
myxJimHY. [Ipu boMy BBaXKa€THCSI, IO TT1IBHIIICH-
Hs piBHA npoxykiii IL-10 € moranum mporHoc-

TUYHUM MapkepoM. OnHaK BiIOMO, 110 BBEICHHS
BUCOKMX KoHIeHTparii IL-10 cnpuse aktuparii
HyXJMHOCTIEU(DIYHOT IMYHHOI BiJIOBiAL Ta MPH-
THIYY€E pICT €KCIIEPUMEHTAIbHUX MyXJIHH (Mema-
HOMHU, CApKOMH Ta KoJIopeKTainbHOTo paky) (Ni et
al, 2020).

Bcranosneno, mo monimMopdizmu rena IL-10
ACOIIOIOTHCS 3 KIJIbKOMAa BHJIAMH OHKOJIOTTYHHX
3aXBOPIOBaHb, HAPUKIIA]] PAKOM ILTyHKA, MOJIOY-
HOI 3aJI03U 1 HeAPIOHOKIITUHHOTO PaKy JIereHi,
a takox raiomu (Hishida et al., 2019; Hu et al.,
2016). Pesynpratu Hamumx AOCTIKCHb CIIBIAIN
3 IHIIUMH AOCHIPKEHHSIMHU, T4 BCTAHOBUIINA HasB-
HicTh acomiamii momimopdizma T819T rena IL-10
13 pusukoM BuHuKHEHHs ['b. OfHak ciif 3a3Ha4yn-
TH, 1110 HAHOLIBIII BUBYSHUM € IHILIHUH MoTiMop(izm
reHa, a came G1082A, s HBOTO MIATBEPIKEHO
HasIBHICTb acoliamii siK 1y pU3UKY BUHUKHEHHS
3aXBOPIOBaHHS, Tak 1 3 piBHeM ekcrpecii MPHK
IIUTOKIHY, TaK 1 3arajJbHOI0 BM)KMBAHICTIO XBOPHX
Ha ['b y npoBenenux mera-ananizax (Palivonaite
et al, 2022).

OTpumaHi HaMH pPe3yJIbTaTH € JIUIIE TOTepe-
JHIMU 1 MOTPeOYIOTh MOAAJBILOTO MPOAOBKEHHS
13 3aJy4eHHSM OLUIBII IHUPOKOI KOTOPTH XBOPHX.
JlocmipkeHHsT MyTalliid TeHIB Ta MeXaHi3MIB iX i
€ TEPCIEKTUBHUM HAMpPSIMKOM HAyKOBUX IOCIHi-
JDKEeHB SIK 1I0JI0 pO3pOOKH e(eKTUBHUX CTpaTerii
3 MOTIEPEPKEHHS PO3BUTKY OHKOJIOTIYHUX 3aXBO-
pIOBaHb, TaK 1 3aXO/IB, CIIPSIMOBAHUX Ha BJOCKO-
HaJICHHS KOHTPOIIIO 33 POCTOM IyXJIMH, 30KpeMa,
32 JIOMOMOTOK 1HHOBALIWHOI MPOTHUITYXJIMHHOT
reHHOi Teparii.

BucHoBku

OTtxe, 3a pe3yabTaTaMd MPOBEJEHOTO JI0-
CIIJDKEHHA OylO BCTaHOBJIEHO, IO PU3HUK BH-
HukHeHHs ['b € B 4,88 pasiB Bumum y oci0, 1o
€ TOMO3WTOTHHMH HOCISIMH MYTaHTHOTO aJIeITio
reda GSTP1 (renorun G313G) y mopiBHAHHI 3
iHIUMH noniMoppHuMu BapianTamu (OR = 4,88;
95% CI1=2,21 — 10,79; x2 = 17,17, p = 0,0002).
Takox BCTAaHOBJICHO, 1110 ICHY€ acoIiallis MiX Io-
aiMopdizmom rena IL-10 (C819T) Ta puzukom BU-
HuKHEeHHS ['B. Y roMO3UroTHUX HOCIIB i3 TEHOTH-
nom T819T pusuk 3axsopit Ha ['b 3061mbIIy€eTHCS
y 6,40 pa3u (OR = 4,88; 95%CI = 2,21 — 10,79;
v2=17,17,p=0,0002). Toxi six, HEe Oy10 BCTAaHOB-
JIeHO acorriamii Mix nmosimopgizmom rena MTHFR
(C677T) 1 pusuxom BuHUKHeHHs ['b. Otpumani
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pe3ynbTaTi JOCIIPKeHb MOXKHA Oy/ie BUKOpHUCTA- Konduikr inTepecin

TH B SKOCTI MOOY/I0OBH KOMILIEKCHOI TPOTHOCTUY- ABTOpH 3aCBIAYYIOTH BIACYTHICTh KOH(IIIKTIB
HOI Mojeni pU3HMKy pO3BHTKY riioOmactomu. Ha iHTepecis.

JaHUH Yac, MOKW He BCTAHOBIICHO, SIKI MyTallii Ta 3roxa Ha nyoJikanio

SKHX caMe TeHIB MaloTh BUpINIAIbHE 3HAUYCHHS Bci aBTropu o3HailoMIIeHI 3 TEKCTOM PYKOIHCY
IUIS BAHWKHEHHS Ta TPOTPECyBaHHS OHKOJIOTIY- Ta HAJAJHM 3ToAy Ha HOro MmyOmiKarlito.

HUX 3aXBOPIOBaHb a00 KIJIIHIYHOI BIAMOBiAI HA X ORCID ID Ta BHecOK aBTOpiB
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V 3B'A3Ky 3 IIUM MEPCHEKTUBHUM HANpPSIMOM iMy- 0000-0002-0645-6397 (A, B, D) Skachkova
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Ma [1100JaCTOMH. Natalia
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Annotation: glioblastoma is one of the most common malignant brain tumors with an extremely low
survival rate. The causes of glioblastoma disease are still unclear. Research in past years showed that
genes involved in cell proliferation, differentiation and apoptosis can affect the risk of cancer. The aim
was to investigate the distribution of GSTP1(A313G), MTHFR (C677T) and IL-10 (C819T) gene poly-
morphisms in patients with glioblastoma and to analyze their association with the glioblastoma risk. For
the GSTP1, MTHFR and IL-10 gene polymorphism analysis was used the peripheral blood of patients
with glioblastoma and practically healthy people. The gene polymorphism detection was carried by al-
lele-specific PCR using specific pairs of TagMan MGB detectors. The frequency of the mutant G allele in
GSTP1 gene in patients was 53.6% compared to 32.0% in the group of healthy people was established.
The GSTPI1 genotype distribution was corresponded to the Hardy-Weinberg principle in the group of
patients and was statistically different in the group of healthy people (0.538 versus 0.320 respectively,
x2 = 13.10, p = 0.003). The risk of glioblastoma is 4.88 times higher in mutant homozygous variant
GSTPI gene (genotype G313G) compared to other polymorphic variants was established. According to
our research, the mutant C allele frequency in the IL-10 gene was 48.8% than higher in healthy group
(frequency 25%) was evaluated. In addition, the IL-10 genotype distribution was corresponded to the
Hardy-Weinberg principle in the group of patients and was statistically different in the group of healthy
people (0.488 versus 0.250 respectively, y2 = 18.32, p = 0.00002). We established the association be-
tween the polymorphism IL-10 (C8197T) and glioblastoma risk. Namely, the presence of mutant IL-10
gene (T8197) variant increased in 6.40 times the glioblastoma risk compared to other polymorphic
variants (x2 = 17,17, p = 0,0002). We also established that, the mutant T allele frequency of the MTHFR
gene (C677T) was 35.0% versus 28.1% in the group of healthy people. The MTHFR genotype distribu-
tion was corresponded to the Hardy-Weinberg principle in the group of patients and wasn t statistically
different in the group of healthy people (x2 = 1.43, p = 0.23). The association of MTHFR gene polymor-
phism (C677T) and glioblastoma risk wasn't established.
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B3aemo3B’s130Kk pisHuX TpUMecTpiB BariTHoOcTi i pusuxky COVID-19
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Anomayia: y cmammi y3a2aibHeHO NUMAHHA 8 PAMKAX HAYKOBOI OUCKYCIl w000 63AEMO38 A3KY
piznux mpumecmpis eazimnocmi i puzuxy COVID-19. Ocrosna mema yb020 00CHIONCEHHS Ye OYiHKA
enaugy puzuxy COVID-19 6i0 uacy 3apascenns, a came 6i0 pi3HUX MPUMECMPIB, 3PO3YMIMU PUSUKU
VCKIAOHEHb HA PI3HUX mepMiHax eazimnocmi, oyinumu enaue mpumecmpy ingikysanns COVID-19 na
npocpecy8anisl 3axX60PIOGANHS, BUSHAYUUMY YU 30LIbULYEMbCS YACMOMA NPO2PECy8ANHS 3AX80PI0OGAHHS
COVID-19 3i 30inbuwennam mepminy eacimuocmi. 3a80iKu 0emanbHOMY GUBYEHHIO JTIMepamypHux
Oaicepen, Ixuiti cucmemamuzayii ma nioxooie 00 eupiuieHHs npodiemu, OYI0 GULENIEHO, WO CNANAX
nanoemii COVID-19 y CIIA npuzsie 0o nonao 97 minvlionie 3apadicenv i nowad 1,06 minviiona
cmepmell. 3apeecmposano npubnuzno 182 000 eunaokie 3axeoprosanus ceped 6G2IMHUX IHCIHOK, I
285 sunaokie mamepuncokoi cmepmi. Hopmanvna éazimuicms 6 0CHOBHOMY NO8 SA3AHA 31 3HUNCEHHAM
@yHryionanvHol 3anuukosoi emrnocmi neeenv Ha 20-30% i 30inbuenuam cnoxcueants kuchio Ha 20%.
B pesynomami inghexyii HUMNCHIX OuUXANbHUX WIAXIE NO2AHO NEPEHOCAMbCS, O0COONUBO 68 MPEembOoMy
mpumecmpi. AKmMyanbHicms O00CHIOHNCEHH OAHOI Namonozii noisgeae 6 momy, Wo 6a2imui Maromo
suwutl puzux inghikysamns koponasipycom 2 (SARS-CoV-2) y eadickiti abo kpumuuniii hopmi nopieHsHO
3 JfciHKamu moeo xc 6iky. Kpim moeo, ysa nesionogionicme nocununacsi nio yac cniecky 6apianmy
Jenoma. Iliosuweruti pusux HeCnpusmMIUGUX HACTIOKI6 OJis HOBOHAPOOICEHUX | Mamepie nos I3aHull i3
mackum nepedicom COVID-19 nio yac eacimnocmi. OOHak mMano 6i0omMo npo 6NAUE YACY 3aPAHCEHHS
nio 4ac 8aciMmHOCMi HA MAKI PU3UKU, MOMY ye MOodce Npu3secmu 00 NOMUNOK YV JIKYBAHHI MAKUX
8ACIMHUX, WO NEPEUKOOICAE CBOEUACHOMY, NPABUTLHOMY JIKVE8AHHIO [ npoghinakmuyi. Y 0ocnioxncenHi
BUKOPUCTNAHO Memoou 0IONiocpahiuHoco ma KOHMEeHm-anaiizy iimepamypu, nOpieHAIbHO20 NiOX00Y
ma cummesy, a MAKOMC CEMAHMUYHO20 2PYNYBAHHA BIOHOCHO OCOOMUBOCMEU 63AEMO38 A3KY DI3HUX
mpumecmpis eacimrocmi i pusuxy COVID-19. Vci ookymenmu, 3natioerni Ha pisHOMAHIMHUX OQiyiiHux
geO-catimax Oynu npoananizosati, a 3i0pany iHgopmayiio nopiensiu i sepynysanu. B cmammi nagedeno
pesyiomamu 00Cai0NCeHb, SKI NOKaA3anu, wo dacmoma npoepecysants 3axeopiosanus COVID-19 ne
8IOpI3HAEMbCA 6I0 MpuMecmpy 0iaeHOCMUKU. 3aX80PI0BAHHS CEPeOHbO20, 8ANCKO20 ADO KPUMUUHO20
cmynens posgusacmuvca mauxce y 10% eazimuux, ingixosanux ipycom SARS-CoV-2. L]i pesyromamu
NIOKPeCcIonmy 8aNCIUBICMb NPOPIIAKMUYHUX 3aX0018, eKmouaiouu eaxkyunayiio npomu COVID-19
00 abo sikomoza pawiwe nio yac sacimmocmi. OCKibKU pigeHb aKYUHAYii ceped 8AIMHUX 3POCHIAE,
HeoOXIOHI nooanbuti 00CIIONCEHHS, W00 3pO3yMImuU npocpecysanis 3axeopiogatis. I100ionum yurnom
MAICKICMb  3AX60PIOBAHHSI MA NPOSPECYBAHHA CNIO 8UBYamu 0dali 8 YyMOBAX DPO3GUMKY MeEOUYHOI
mepanii ma esonoyii Hosux eapianmie SARS-CoV-2 i peyuousyiouoi inghexyii. Tomy HeoOXioHo i
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Haoani 00CaiodiCcysamu ye numaHHs, oo ompumamu Oawi, OPiEHMOBAHI HA NAYIEHMA MA eKOHOMIUHY
eghexmusnicmo. Pezynomamu 0ano20 00CHIONCEHH MOJXCYMb Oymu Yikasumu 015 1iKapie nepeuHHoi

JIAHKU, 2IHEKON0218 ma mepanesmis.

Kawuosi ciioBa: COVID-19, 3axBoproBaHicTh, BaritHicTh, SARS-CoV-2, indexirii.

Beryn

3 movarky cnanaxy mnanaemii COVID-19 y
Cnomnyuenux Ilrarax Ha nmouarky 2020 poky 3a-
JOKYMEHTOBAHO TMOHAJ 79 MUIBHOHIB BHIAJKIB
3axBoproBaHb 1 moHax 955 000 cmepreii (Centers
for Disease Control and Prevention. COVID data
tracker. 2021). ITpu6nuzno 182 000 Bunaakis miar-
HOCTOBAHO Cepejl BariTHUX J10 JitoToro 2022 poky,
13 285 marepuncekumu cmeptamu (COVID data
tracker — pregnant population. 2021). Hopmaib-
Ha BariTHICTh CYNPOBOIKYEThCS (i310J0TTYHUMU
3MiHAMH, $IKI BKITIOYAIOTHh 3HIDKCHHS (DYHKITIO-
HAJILHOI 3aJIMIIKOBOI €MHOCTI JIET€HIB MPUOTH3HO
Ha 20-30% 1 301IbIIEHHS CTIOKUBAHHS KUCHIO Ha
20%, 1110 TPU3BOAUTH 10 TOTO, M0 1H(EKIIT HUX-
HIX JUXaJbHUX NUIIXIB MOXYTh IOTQHO MEPEHO-
CHUTHCS, 0cOOMMBO B TpeThoMy TpumecTpi (Duryea
and Sheffield, 2021).

Bimomo, 110 BariTHI Hali€HTKH MAaroTh IIiJIBH-
IIEHUN PU3UK 3aXBOPIOBAHOCTI, MOB’SI3aHOI 3 1H-
dekuiero TpuIy, HAMPUKIAJ PO3BUTOK THEBMOHII,
rocmiTanizanii Ta HEOOXITHOCTI TocHiTamizauii y
BifIineHHs iHTeHcuBHOT Tepamii (Abdullahi et al.,
2021, Mertz et al., 2020). Hapa3si Bigomo, mo Ba-
TiTHI MAlOTh MIIBUIEHUN PU3UK BAKKUX 3aXBOPIO-
BaHb, 1oB’s3anux 13 COVID-19, nopiBasHO 3 He-
BariTHUMH kiHKamu Takoro x Biky (Delahoy et al.,
2020. Khan et al., 2021). Lls HeBiANOBIIHICTH T10-
CHUJIMJIACS HEIIOJaBHIM CIUIeCKOM BapiaHTy Jlembra
(B.1.617.2) (Adhikari et al., 2022). Kpim Toro, Bax-
ka indekuis COVID-19 mix yac BariTHOCTI MOB’s-
3aHa 3 MiJBUIIECHUM PHU3UKOM HECTIPUSATIMBHX Ha-
CI/IKIB JUIs Marepi Ta HoBoHapomkeHoro (DeSisto
et al., 2021). Ograk Hapa3i Mao BiZJOMO MO Te, SIK
qac 3apakKeHHs MiJ 4ac BariTHOCTI MOXeE BIUTHHY-
TH Ha i pusukd (Seasely et al., 2022). 3 oy Ha
BIZIHOCHO HU3bKE BUKOPUCTAHHS BaKI[MHU Cepe]] Ba-
TITHUX TOPIBHSHO 3 IHIIUMU JeMOorpapiyHUMHU Ipy-
namu (Centers for Disease Control and Prevention.
COVID Data Tracker — COVID-19 vaccination
among pregnant people aged 18-49 years overall, by
race/ethnicity, and date reported to CDC — Vaccine
Safety Datalink,* United States, 2021).

Mera

Jlane nocmiKeHHs TPOBEACHO 3 METOIO OIIIHKU
BBy pu3uky COVID-19 Bij yacy 3apaxkeHHs, a
caMe BiJ Pi3HUX TPHUMECTPIB, 3pO3YMITH PH3UKU
YCKJIQJIHEHb Ha PI3HUX TePMiHAX BariTHOCTI, OIli-
HUTHU BIUIMB TpuMmecTpy iH(pikyBanus COVID-19
Ha IPOrpecyBaHHs 3aXBOPIOBAHHS, BU3HAYUTH YU
30UTBIIYETHCS. 9aCTOTA MPOTPECYBAHHS 3aXBOPIO-
BaHHS COVID-19 3i 3011blI€HHAM TepMiHY BariT-
HOCTI.

Marepianu i meToau

Buxopucrano meromu 6ibmiorpadivyHoro Ta
KOHTEHT-aHai3y JiTepaTypH, MOPIBHSIBHOTO Mij-
XOJIy Ta CHHTE3Y, a TAKO)K CEMAaHTHYHOTO TPYITyBaH-
HS BITHOCHO 0COOMMBOCTEH B3a€MO3B 13Ky PI3HUX
TpuMecTpiB BaritHocTi 1 puzuky COVID-19. Vei
JOKYMEHTH, 3Hai/IeHI Ha PI3HOMAHITHUX OQiITiii-
HUX BeO-caifTax OynM mMpoaHaii3oBaHi, a 310paHy
1H(pOpMAIIiIO MTOPIBHSIIH 1 3TPYITyBaH.

PesyabTaTn

VY pocmimxeHHI Opanu y4acTh MAIi€EHTKH, Y
skux OyB mo3utuBHUH TecT Ha SARS-CoV-2 min
Jac BariTHOCTI B mepiox 3 18 Gepesns 2020 poky
10 30 BepecHs 2021 poky. [lo 14 tpaBus 2020 poxy
niarHoctuka COVID-19 nmpoBoaunacs Ha OCHOBI
CUMIMTOMIB 200 KOHKPETHUX KPUTEPIiB PU3HKY, a
micnst 14 tpaBus 2020 poky —3a AOMOMOIOI0 yHi-
BEPCAILHOTO METOMY TMOJIMEPa3HOi JaHIFOTOBOT
peakuii (IIJIP). 3rigHo 3 nannmu HarionanbHOTO
iHctutyTy 310poB’st (NIH) (Convalescent Plasma
for the Treatment of COVID-19: Perspectives
of the National Institutes of Health COVID-19
Treatment Guidelines Panel. Annals of internal
medicine, 174(1), 93-95), TsxKICTh 3aXBOpPIOBaH-
Hs Oyna BH3HaYeHa sIK JIeTKa, MOMipHa, O€3CUMII-
TOMHa, Baxkka abo kputryna (National Institutes of
Health. COVID-19 treatment guidelines, 2021 and
Pau, et al., 2021). Bu3HawaBcs rectaiiiHuii THX-
JIeHb TIarHOCTUKHU Ta KJIacH]iKyBaBcs 3a TpUMe-
ctpoM. OmiHka aMOyJIaTOpHUX Nalll€HTIB B11OyBa-
Jacs 3a JOMOMOTOI0 TeJeMEeIUYHHUX BipTyaJbHUX
BI3WTIB, TOMI K IS TOCIITaIi30BaHINX OCHOBHUM
[IOKa3aHHAM [0 rocmoiramizaiii BH3HAYaJloCcs 3a-
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XBOproBaHHs, 0B’ a3aHe 3 COVID-19, neakymep-
ChKe 200 aKyIIepChKe 3aXBOPIOBAHHSI.

TpumecTp A1arHOCTUKK BU3HAYaB OI[IHKY MaK-
CHUMaJbHOI TSDKKOCTI 3aXBOPIOBAaHHS, MPOTpecy-
BaHHS Ta IMOKa3aHH: 10 rocmitam3arii (Metz et al.,
2021). Kpim Toro, Oyna orpumana indopmalilis mpo
HEOHATaJbHYy, MATEPUHCHKY Ta aKyIIePChKY J0-
nomory (Juan et al., 2020). I mapemti, mpoBeneHO
aHaJi3 TSHKKOCTI 3aXBOPIOBAaHHA y 1H(PIKOBAaHHUX 10
Ta IMiJ] 9ac CIUIECKY JIeNIbTa-BapiaHTy.

[HupokomacimiTabHi  €miaeMIONOriuHl  JT0CITi-
JOKEHHS ITIOKa3aJiM, 1o 3arajgoM 1326 BariTHHUX
nanu no3utuBHUM pe3ynsrar Ha COVID-19 npo-
TATOM TIepioay aocmikeHHs. 3 Hux 103 mamieHT-
KH [IEPLIOTo TpUMeCTpy, 355 — apyroro, 868 — Tpe-
THOTO TpUMecTpy (puc. 1).

[ToBigomunsnocs, MO0 MAIIEHTKH B TEPIIOMY
Ta IPyroMy TPUMECTpax, y SKUX J1arHOCTYyBaJd
COVID-19, Oynu cTapmMu Ta MalOTh XPOHIYHY
rinepreH3ito abo MmperecTamiifHuil IyKpOBUM Jia-
0eT MOpiBHSIHO 3 )KIHKaMH, Y SKUX J[1arHOCTYBAJIN

BarirHi 3 giarnocroBanum COVID-19,
3 03.18.20 — no 09.30.21

1326 mamieHTOK

103 (8%)
1-it TpumecTp

355 (27%)
2-if TpuMecTp

868 (65%)
3-ii TpuMecTp
(5 mepTBO-
HAPOIKCHHX)

(7 adopTiB)

(7 abopTiB)

Puc 1. BificoTkoBe CITIBBIHOIICHHS
BusiBnieHHs iHGekii COVID-19 cepen BariTHuXx,
3aJIeXKHO Bl TPUMECTPY BariTHOCTI.

B TpeTboMy Tpumectpi (Tabn. 1). Cepen xBopux
Ha COVID-19 naituacrimie rocmitanizamis npoTs-
roM 14 mHIB micas MO3UTUBHOTO TecTy Oyna y ma-
I[IEHTOK, J1arHOCTOBAaHUX Y TPETHOMY TPUMECTPI,
HaiyacTilme 3a aKyHIepChbKUMU MOKA3aHHSAMH.
[Ticast BUKITIOUEHHS MAII€HTIB, TOCIITAII30BaHUX
3a aKyIIEepChKIMH TIOKa3aHHIMH, HE OYyII0 pi3HMII

Taomauus 1. Jlemorpadiyaa xapakTepuCTHKA KIHOK,
y SIKUX IIiJ] 4ac BariTHOCTI BusiBNeHo iHdekuito COVID-19

Tpumecrtp giarnocruku COVID-19
XapakTepucTHKa IMepunmii N pyruii Tperiii
(<14 tuxwuiB) 103 | (14-27 tuxuiB) 355 | (> 28 TuxkuiB) 868

Bixk, p 29,1+6,3 28,3+6,6 27,5+6,6
Henapomxkyroui 25 (24) 98 (28) 234 (26)
i?;‘;ﬁ’yf:ﬁ;‘fg;pﬂ fiepriomy 344465 34,0 + 6,4 33,5+ 6,4
XpoHiuHa TinepTOHIs 7/96 (7) 23/348 (7) 31/868 (4)
[Iperecramniitanii mykpoBuii 1iadeT 6/96 (6) 13/348 (4) 14/868 (2)
[puiiom npoTAroM 14 nHiB micns 18 (17) 46 (13) 574 (66)
MO3UTHBHOI ITPOOH
THoxasanus 0o npuiiomy
Axkymiepcbka 13(72) 19 (41) 518 (90)
COVID-19 xBopoba 3(17) 20 (43) 34 (6)
MeMKaMeHTO3HE UM XipypriuHe
(HeHCOVID-19) pyp 2(11) 8(17) 22 (4)
Tsoickicmsy CUMRIMOMIG HA MOMEHM 6CIAHO0BIEHHS OlACHO3Y
be3cuMmTomHwMiA 13 (13) 42 (12) 381 (44)
IMomipHuii 80 (78) 295 (83) 455 (52)
[MomipHwmii 10 (10) 11 (3) 27 (3)
CunpHuit 0(0) 6(2) 5(1)
Kputnunmii 0(0) 1 (0) 0(0)
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3akinuenns maon. 1.

Tpumectp giarnocrukun COVID-19
XapakrepucTuka Mepimii Jpyruii Tperiit
(< 14 TmekuiB) 103 | (1427 TaxuiB) 355 | (> 28 TakHiB) 868
Maxcumanvra supasxicenicmes cumnmomis

bescummTomani 11 (11) 36 (10) 344 (40)
[omipHuwuii 78 (76) 283 (80) 443 (51)

CepenHboi TSIKKOCTI 11 (11) 21 (6) 354)

CunpHUHT 1(1) 7(2) 37 (4)

Kputnunnit 2(2) 8(2) 9(1)

B YACTOTI rocmiTtaiizamii mpotarom 14 mHiB micis
BcTanoBneHHs aiarnozy COVID-19 cepen nepo-
ro (3/5, 60%), npyroro (20/28, 74%) abo TpeThoro

Tpumectpy (34/56, 61%) narieHTis.

[Tporsirom ycix TpumectpiB 1195 (90%) i3 1326
marieHTiB 13 COVID-19 3anumanucst 0€3CUMIITOM-
HUMH a00 nerkumi, a y 45 (10%) i3 436 cnovatky
0€3CHUMITOMHHX JXIHOK PO3BUHYJIHMCS CHMIITOMH.

(Zambrano et al., 2020). Cepen marieHTiB i3 6e3-
CUMITOMHMMHU a00 MOMIPHUMH CHMIITOMaMH Ha
MOMEHT BCTAHOBJICHHS AiarHo3y y 4 (4%) i3 93 na-

1ieHTiB y nepmomy, 18 (5%) i3 337 y apyromy Ta

49 (6%) 13 836 mali€HTOK Y TPETHOMY TPHUMECTPi
PO3BUHYJIOCS TIOMipHE, BAXKKE UM KPUTHIHE 3aXBO-
proBanHs (Tabm. 2). [IporpecyBaHHS CHMITOMIB
Bl OE3CHUMIITOMHOIO a00 JIETKOTO 40 OLIbII BaK-

Taomauus 2. [TporpecyBanns 3axpoproBanas COVID-19, qiarHocToBaHOro IMiJ1 4ac BariTHOCTI

Ilena. [porpecyBannst COVID-19 nmo Tpumectpax. Am J Obstet Gynecol MFM 2022
Cumnromn MagkcuMaibHa BUPAKEHICTh CUMIITOMIB!
NpU IEPBHHHOMY N . N N N
TNO3HTHBHOMY TecTi Bbescumnromumii | [lomipumii | Cepenniii | Baxxkuii | Kppruunnii| Bceboro
bescumnromHuii 391 (90) 31(7) 3(0,6) 7 (1,6) 4 (0,9) 436
[NomipHuii - 773(93) | 31 (3,7) | 21(2,5) 5(0,6) 830
Cepenniii - - 33(69) | 11(23) 4(8) 48
Baskkwnii - - - 6 (55) 5(45) 11
Kpurnunmii - — - — 1 (100) 1
Bcroro 391 (29) 804 (61) 67 (5) 45 (3) 19 (1) 1326
Tpumectp piarnoctnku COVID-19

[IporpecyBanHst [epmii Hpyruii Tperiit sce
CHMIITOMIB (< 14 TikHIB) (14-27 TrxHiB) (> 28 TxkHIB)
bescnmmromriii 2/13 (15) 6/42 (14) 37/381 (10) 45/436 (10)
npH Oy/b-SIKUX CUMIITOMAx
bescumnromunii/
BiJI JIETKOTO JIO Cep/BaXK./ 4/93 (4) 18/337 (5) 49/836 (6) 71/1266 (6)
KPUTHYHOTO
Bceworo 67 309 716 1092

! Ilkana TsKKocTi: Jleekuti: TpunonosiOHe 3aXBOPIOBAHHS, Take SK JIMXOMaHKa, Kalllelb, Mianrii Ta HOBa BTpaTa
HIOXy/cMaKy 0e3 KIIIHIYHMX O3HaK ypaxxeHHs jereHb; U/l < 30 i BigCyTHICTh ypa)KeHHs HIJKHIX ANXAIBHUX [UISXIB.
Cepeowniii: 00’ €KTUBHA 3a]IUIIKA, XPUIIH, PEHTTEHOJIIOTIYHI JaHi, cTifika muxomManka > 39,0°C; SpO2 > 93% i BP <30
Ha KIMHaTHOMY TOBITpi. Baowckuii: Y1 > 30/xB; SpO2 < 93%; morpebda B kucHi. Kpumuunuii: BACOKOIIOTOYHA HOCOBA
kantosst; LIBJT; moniopranHa HegocTarHicTh 200 TUChYHKIIIS.
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KOTO 3aXBOPIOBaHHS HIKHIX JUXAIbHHUX IUIIXIB
(BKJIFOYAIOUM TIOMIpHE, BakKke ab0 KpUTHYHE 3a-
XBOPIOBaHHS) crioctepiranocs npubnuzno y 6%
TMAIli€HTIB 3arajioM 1 He Majo CyTTEBUX BIAMIHHOC-
TEH MO0 TpUMECTPY THPEKIII.

Btpara BariTHOCTI cepen mMAalli€HTIB 13
COVID-19 6yna 611111 iIMOBIPHOIO CE€pe/ MEPIIOTo
TPUMECTPY, HiX cepen apyroro Tpumectpy (7 [7%]
13 103 y nepmiomy ta 7 [2%] 13 355 y npyromy Tpu-
Mmectpi). Brpara BariTHOCTI BifOymacs mpu cepe-
HBOMY TEpMiHI BariTHOCTI 7 TIKHIB Y HEPIIOMY
TpUMecTpi Ta 17 THXKHIB y apyromy TpumecTpi. Y
OZIHI€T TAIIEHTKH 3 OE3CHMMTOMHOK 1H(DEKIIIE
COVID-19 y apyromy tpumectpi yepe3 10 aHiB
BifOymacsi BHYTPIITHBOYTPOOHA 3aruoenp miosa, 1
NP TAaTOJOTOAHATOMIYHOMY OOCTEXEHHI BHUSBIE-
HO o3Haku riarneHTapHoi iHdekmii SARS-CoV-2.

MeptBonapomkenns crnoctepiranocs y 5 (0,6%)
13 868 MmalieHTOK TPETHOrO TPUMECTPY; MICIIS Oy~
KaHHS Tichs 1H(eKmii B mepruoMy 4d APYromy
TpUMECTpi He OyII0 MEpPTBOHAPOKEHUX. MepTBO-
HapOJDKEHHSI BiI0YJI0CS Ha CEPEHbOMY TEPMiHi Ba-
riTHOCTI 33 THIKHI Y JKIHOK 3 0€3CMMIOTOMHUM 200
nerkuM niepedirom xBopodu COVID-19 1 nosicHro-
BaJsocs a00 BiAMApYBaHHIM ITALEHTH, a00 CyAnH-
Hoto naucnepdysieto. Y oxnoro (0,1%) mamienTa,
y SIKOTO J1arHOCTOBAHO BiJIIAPYBaHHS TUIAIICHTH,
IMYHOTICTOXIMIYHE JOCTI/DKCHHSI TaKOX BHSBHIIO
o3HakH mnanentapHoi iHdekuii SARS-CoV- 2.
[Ticnst BUKIIIOYEHHS BTPATH BariTHOCTI B TEp-
[IOMY Ta JPYTrOMY TPHUMECTPax HE BUSBIECHO CyT-
TEBUX BIIMIHHOCTEH y HACHiIKax Ui Marepi Ta
HOBOHAPO/DKEHOTO BIJMOBIHO O TpUMECTpY 1
BcTaHoBJeHOro jmaiarHosy COVID-19 (ta6m. 3).

Tabauus 3. Axyuiepcbki Ta HEOHaTallbHI pe3yJbTaTH BariTHOCTEH,
yeknagaenux ingexkuiero COVID-19, y nepiiomy, Ipyromy Ta TpeTboMy TpUMeECTpax™®

ena. IIporpecyBannst COVID-19 no Tpumectpax. Am J Obstet Gynecol MFM 2022
T L muniny 96 | (14270348 | (28 munsin, 868

CxaoBi! 23 (24) 96 (28) 244 (28)
Mamepuncwra npobnema
[peeknamrcis 3 Ba&)KKUMHU O3HAKAMHU 10 (10) 41 (12) 95 (11)
BimmapyBanus 0(0) 1 (0) 4(0)
MepTBOHAPOHKEHHS 0(0) 0(0) 5(0,6)
HanmipHa KpoBOBTpaTa mij yac mojoriB 15 (16) 44 (13) 116 (13)
[lepenmBanHs 5(5) 14 (4) 40 (5)
Kecapis po3run 23 (24) 128 (37) 285 (33)
Heonamanvua npodrema
lecraniiiamii Bik < 37 TIKHIB 8(8) 44 (13) 102 (12)
Bara nipu HapoyukeHH1 < 3-T0 IEeHTHILS 1(1) 11/341 (3) 25/849 (3)
Bara npu Hapomkenni < 10-ro neHTHIs 4(4) 34/341 (10) 86/849 (10)
5-XBUJIMHHA TTKana Anrap < 4 0(0) 0/341 (0) 1/849 (0)
PH nynoBunHOi kpoBi < 7,0 0/88 (0) 3/321 (1) 5/790 (1)
f:;;;ﬁif{‘;ggaagfg%‘;a 6 (6) 12/341 (4) 31/849 (4)
HewmoBst, mozutueae Ha COVID-192 0(0) 0(0) 20 (2,3)

* Jlani BimoOpaskaroThCs y BUIVIAL Yrcia (Y BIICOTKAX) ab0 cepeHhOT0 3HAYCHHS + CTaHIapTHE BiIXWICHHS, BIAMOBITHO.

! BrurodatoTs moiora < 37 THXKHIB, MPEEKIAMIICI0 3 BXKIMH O3HAKaMHU, BiANIapyBaHHS, MEPTBOHAPOIKEHHS Ta
HaaAMipHY KpoBoBTpary (> 500 mu mis BariHanpHUX 200 > 1000 Mt U1 KecapeBOTO PO3THHY).

2 HeMOBIIAT TECTyBalH, SKIIO MATEPUHCHKY 1H(EKIII0 AiarHOCTOBAHO MPOTITOoM 4 THXKHIB ITIC/Is HOJIOTIB abo mpu

IHIINX KIIHIYHUX Ti103pax.
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KomrmuiekcHu#i akymepchbkuii pe3ynbTar (ToJoTH
Ha TepMiHi < 37 THXHIB BariTHOCTI, MPEEKIAMIICIS
3 BOXKMMHU O3HaKaMH, BiJIIIAPyBaHHS ILUIAIICHTH,
MEpPTBOHAPOKEHHS Ta HaJMipHa KpOBOBTpara
[> 500 mut ast BariHanbHUX 2060 > 1000 M u1st Ke-
capeBoro po3TuHy|) craBcsy 23 (24%) 13 96 y nep-
momy, 96 (28%) 13 348 y npyromy Ta 244 (28%) i3
868 marieHTiB y TpeTrboMy Tpumectpi. Lli mokas-
HHUKH CyTTEBO HE BIJPI3HIMCS MOPIBHSIHO 3 Ma-
uientkamu 6e3 COVID-19, sixi HapopKyBaiu mpo-
TSITOM TOTO camoro nepioxay (30%).

[Ticnst mouarky BakiuHamii mporu COVID-19 B
ciuni 2021 poky 6% mnariieHTiB OyJau BaKIIMHOBaH1
no BcraHoBieHHs miarHody COVID-19, mo cra-
HOBUTH 7% Oe3cuMnTOMHUX abo0 Jerkux iHdek-
it 1 4% cepeaHporo, Baxkoro abo KpUTHUYHOTO
PO3BUTKY 3axBOproBaHHA. Ll pisHuus B craryci
BaKIMHAIT He Oyna 3Hauyo. 3aranoM 83% ma-
ieHTiB 3 niarnozom COVID-19 ne Oynu mieruieHi
nepe;1 MoJoraMu.

Amnani3 marpym, mo NOpiBHIOE TSDKKICTh 3a-
XBOPIOBaHHS Ta PE3YJIbTaTh MDK MalllEHTaMU 3
COVID-19, niarHocroBanuMm a0 (18 Oepesns
2020 p. — 31 tpaBus 2021 p.) i mig gac (1 geps-
Hs 2021 p. — 30 Bepecus 2021 p.) HEMI01aBHHOTO
cruiecky BapiaHTy JlenbTa, BUSBUB IiJBUIICHY
MOLIMPEHICTh Ha BaKKe a00 KPUTHYHE 3aXBOPIO-
BanHs B mnepion Jlensra (4,4% mo [lenstu mpo-
™ 7,9% J[lenvra). Ls pisHung Oyna HalOiIbII
BUPXCHOIO y TAILlI€HTOK, y SKUX JiarHo3 OyB
MOCTaBJICHUI y TpeTboMy Tpumectpi (4,6% mo
nensra npotu 8,5% paenbra). Xoya 1€ HE € cTa-
TUCTUYHO 3HAYYIINM, IPOTPECyBaHHS CUMIITOMIB
B1J1 0€3CUMIITOMHOTO 200 JIETKOTO JI0 TIOMIPHOTO,
BaXXKOr0 200 KPUTHUYHOTO 3aXBOPIOBaHHS 301J1b-
umiocst (5% no [ensra npotu 9% nipu BapiaHTi
Jlenpra). Pusuk mporpecyBaHHsS HE 3MIHIOBABCS
B TpUMECTp1 niarHocTHKU. He Oymo crarucTud-
HO BaXUIMBUX BIJIMIHHOCTEH y CYKYITHOMY aKy-
nepcbkoMy pesyasrari (27,0% 1o nensra npotu
34,0% nenwra).

OO0roBopeHHs1 Ta BUCHOBKH

VY 1bOMy AOCHI)KEHHI BHBYABCS BIUIUB Jia-
rHoctukn SARS-CoV-2 y meBHOMY TpUMecCTpi
BariTHOCTI SIK Ha TPOTPECYBaHHS 3aXBOPIOBAHHS,
TakK 1 Ha HECTIPUATIMBI PE3yJIbTaTH y MaTrepi Ta HO-
BOHAPOKEHOT0. X04a aJJanTUBHI 3M1HHU (i310510T1i
JMXaHHS PO3BUBAIOTHCSI 3 HACTAHHSIM BariTHOCTI
Ta, WMOBIPHO, CHPHUSIOTH TMOTCHIIIHHIN TUXalb-

Hill HEIOCTAaTHOCTI B yMOBaX JIereHEeBOi 1H(EKITiT
TPETHOTO TPUMECTPY, MEHII SICHO, IO AKOi Mipu
IMYHOJIOT1YHI MeXaHi3MH (SIK HOpMaJlbHi, TakK 1 Ma-
TOJIOTIYHI) TaKOXX MOXXYTh CHPUSTH BUHUKHEHHIO
BA)XKOI MHEBMOHIT 200 TOCTPOMY pecipaTopHOMY
JMCTPEC-CUHPOMI HaBITh Y MEPLIOMY TPUMECTpI
(Combes et al., 2021). BariTHi CIpuiHATINBI 10
indikyBanas COVID-19 npotsrom yciei BaritHo-
CTi, IO HATOJIONIY€ HAa BaYKJIMBOCTI MPOPiIaKTHI-
HUX 3aXO0/1B (HaIIpUKJIaJl, MACKyBaHHS, TIF€EHU PYK
1 COLIaJIbHOTO JUCTAHIIIOBaHHS) Ta BaKIMHAL]
SIKOMOTa paHillle IiJ] 9ac BariTHOCTI a0 J10 3a4arTs
(Sculli et al., 2021).

Kpim Toro, xoua 3HayHa 4acTUHA MOTOYHOI
JiTeparypu 30CepeykeHa Ha TOCHITalli30BaHUX 3
iHgpekuiero COVID-19 Ta mamieHTax i3 BaXKUM
a00 KPUTHYHHUM 3aXBOPIOBAHHSAM, Halle HOCIHi-
JOKEHHS HaJla€ BOKIUBY 1H(OPMAIIIIO [IOA0 MPH-
poaHOTO mepediry 6e3cMMITOMHOT a00 JIeTKOT 1H-
dexuii COVID-19. g indopmarrist BaxxIuBa s
KOHCYJIBTYBaHHSI SIK TIALlI€HTIB, Y SIKMX J[IarHOCTO-
Bano COVID-19 mig 4Jac BariTHOCTI, TaK 1 THX,
XTO Bara€eThesl MO0 MIETUICHHS, ajie HeMa€e O3HaK
iHpexmii (American College of Obstetricians and
Gynecologists. Practice advisory: COVID-19
vaccination  considerations  for  obstetric-
gynecologic care, 2021 and Male, 2022).

JlocniKeHHs He 3MOTVIO OI[IHUTH BIUTHB BaXK-
KUX a00 KPUTUYHUX 3aXBOPIOBAHb Yy KOXKXHOMY
TPUMECTP1 Ha 3arajbHi pe3ylbTaTy BariTHOCTI, 1
JUTS OIIIHKY X e(eKTiB 3HaoOumucs O OubmIi
po3mipu BuOipku. OCKITbKHA PiBEHb BaKIIMHAIII
cepel BariTHUX 3pOCTa€, HEOOXIAHI TMOAAJbII
JOCIIIJIKEHHS, 11100 3pO3yMITH TNPOrpecyBaHHS
3axBoptoBanHs (Feikin at al., 2022). ITogioaum
YHUHOM TSDKKICTh 3aXBOPIOBAHHS Ta MPOTPeECy-
BaHHS CJIiJl BUBYATH Jlaldli B YMOBaxX PO3BUTKY
MEAMYHOI Teparii Ta eBOJIIOIii HOBUX BapiaHTIB
SARS-CoV-2 i peumausyroyoi iHdekmii (Nana
and Nelson-Piercy, 2021).

[loTeHuiiiHe  ymepemKeHHs  iCHye s
OyIb-SIKOTO JOCIHI/DKEHHS, JIe J1arHO3 3aJIe)KUTh
BiJI TIPAKTUKHU TECTYBaHHS Ta Je 1H(EKIis Moxe
Oyt Oe3cMMNTOMHOIO. SIK 1 B 1HIIMX yCTaHOBax
13 yHIBEpCAJIbHUM TECTYBAHHAM IpH M0JIOrax, ma-
LIEHTKU TPETHOTO TPUMECTPY Masu OLIblIe MOX-
JMBOCTEW Ui TECTyBaHHS Ta JIarHOCTUKH 0e3-
cumnromuoi 1H}eknii SARS-CoV-2 (DeSisto et
al., 2021).
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BinmMinHOCTI y Billl Ta BUXITHUX MEIUIHUX CY- ®dinaHCyBaHHS

MYTHIX 3aXBOPIOBAHHAX MIX TPyNaMU TPUMECTPY, Jlana crarTst He OTpHUMYyBaJia 30BHIIIHBOTO (i-

HWMOBIpHO, BiI0OpaKarOTh TMIiABUINEHI MOTPeOM HAHCYBAHHS.

B MEJMYHOMY JIKyBaHHI Ha paHHIX TepMiHaX Ba- Konuikr inTepecis

TITHOCTI, ajle TaKO)K MOTJIM CHPHUSATH HE3TaTHOCTI BincytHiit.

BUSIBUTH CIPABKHIO PI3HUIIO B YaCTOTI IPOTpecy- 3roaa Ha myOaikaniro

BaHHS 3aXBOPIOBAHHS. Bci aBTopu o3HailoMIIeH] 3 TEKCTOM PYKOIHUCY
Orxe, 4acToTa MPOTPEeCyBaHHS 3aXBOPIOBaH- Ta HAJAJM 3TOJy Ha HOro myOmiKariio.

Ha COVID-19 He Binpi3HAETHCS BiJl TPUMECTPY ORCID ID Ta BHecOK aBTOpiB

JIarHOCTUKU. 3aXBOPIOBAHHS CEPEIHBOTO, BaXK- 0000-0001-9423-5553 (A, C, D) Shumilina

KOoro a0o KPHUTUYHOTO CTYIIEHS pO3BUBAEThes Tetiana

maibke y 10% BariTHHX, iH(IKOBaHUX BipycoM 0000-0001-5311-6136 (B, E, F) Tsmur Olga
SARS-CoV-2. 1li pe3ynbTatd MiAKPECIIOIOTH A—Research concept and design, B—Collection
BaXJIMBICTh MpOodiTakTHYHUX 3axofiB, BKioua- and/or assembly of data, C — Data analysis

toun BakmuHamio nporu COVID-19 no a6o siko- and interpretation, D — Writing the article, E —
Mora pasimie mij yac BaritHocTi (Rasmussen and  Critical revision of the article, F — Final approval
Jamieson. 2022). of article
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¢y, to assess the impact of the trimester of infection with COVID-19 on the progression of the disease, to
determine whether the frequency of progression of the disease of COVID-19 increases with increasing
gestational age. Through a detailed study of literature sources, systematization and approaches to solv-
ing the problem, it was found that the outbreak of the COVID-19 pandemic in the United States resulted
in more than 97 million infections and more than 1.06 million deaths. Approximately 182,000 cases were
reported among pregnant women, with 285 maternal deaths. Normal pregnancy is mainly associated
with a decrease in functional residual lung capacity by 20-30% and an increase in oxygen consumption
by 20%. As a result, lower respiratory tract infections are poorly tolerated, especially in the third tri-

mester. The relevance of the study of this pathology lies in the fact that pregnant patients have a higher
risk of infection with coronavirus 2 (SARS-CoV-2) in a severe or critical form compared to non-pregnant
women of the same age. In addition, this disparity was exacerbated during the Delta variant surge. An

increased risk of adverse outcomes for newborns and mothers is associated with a severe course of
COVID-19 during pregnancy. However, little is known about the influence of the time of infection during
pregnancy on such risks, so it can lead to errors in the treatment of such pregnant women, which prevents
timely, correct treatment and prevention. Methods were used in the study of bibliographic and content
analysis of the literature, comparative approach and synthesis, as well as semantic grouping regarding
the features of the relationship between different trimesters of pregnancy and the risk of COVID-19. All
documents found on various official websites were analyzed and the collected information was compared
and grouped. The article presents the results of studies that showed that the frequency of progression of
the disease of COVID-19 does not differ from the trimester of diagnosis. The disease of moderate, se-

vere or critical degree develops in almost 10% of pregnant women infected with the SARS-CoV-2 virus.

These results highlight the importance of preventive measures, including vaccination against COVID-19
before or as early as possible during pregnancy. As vaccination rates among pregnant women increase,

further research is needed to understand disease progression. Similarly, disease severity and progres-

sion should be further studied in the context of the development of medical therapy and the evolution

of new SARS-CoV-2 variants and recurrent infection. Therefore, further research is needed to obtain

patient-centered and cost-effectiveness data. The results of this study may be of interest to primary care
physicians, gynecologists, and therapists.

Keywords: COVID-19, morbidity, pregnancy, SARS-CoV-2, infections.
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Abstract: acoustic rhinometry has opened new perspectives in the objective estimation of nasal phys-
iology. With the help of this method, it is easy to determine the geometry of the nasal fossae, using min-
imal resources. The method offers an objective control of the surgery of the cartilages and bones of the
nasal pyramid. That method represents an objective method of measuring nasal permeability, which in
recent years is increasingly used in pediatric patients. In this study, we aim to evaluate nasal patency
in children with chronic hypertrophic rhinitis. Study of nasal permeability using acoustic rhinometry in
children with chronic hypertrophic rhinitis in order to evaluate the effectiveness of diode laser surgical
treatment for hypertrophy of the inferior nasal turbinate. The study was conducted on 50 children with
chronic hypertrophic rhinitis. The comparison group was represented by the control group, which in-
cludes 50 children without nose and paranasal sinus pathology. These children were selected from the
number of patients hospitalized in the clinic with other forms of pathology. In patients from the study
groups, nasal patency was evaluated at certain postoperative time intervals, in order to determine the
efficiency of the applied surgical technique. There is a dynamic increase in nasal cavity volumes and
ASTmin postoperatively in patients from the study group. Compared to the control group, the differences
are insignificant, which indicates that the surgical treatment had an effect. Acoustic rhinometry is an
objective method of evaluating the geometry of the nasal cavities, with a special role in the postoperative
monitoring of patients with chronic hypertrophic rhinitis.

Keywords: acoustic rhinometry, child, nasal cavity, nasal mucosa, nasal obstruction, rhinitis, turbinates

Introduction gies in rhinology. Although it is a benign chronic

The term chronic hypertrophic rhinitis defines
a state of congestion of the mucous membranes of
the nasal membrane and the submucosal tissues
of the inferior nasal turbinates, which manifests
symptoms such as unilateral, bilateral nasal ob-
struction, snoring, oral breathing, hyposmia-an-
osmia, anterior or posterior rhinorhea (Komshian,
Cohen, Brook & Levi, 2019). Chronic hypertro-
phic rhinitis is one of the most common patholo-

condition, the disease has a major impact on the
patients’ quality of life.

The prevalence of chronic hypertrophic rhinitis
in children is 20-55%, and in recent years this in-
dex has been increasing. Epidemiological data on
chronic hypertrophic rhinitis (CHR) estimate that
more than 200 million people worldwide suffer
from this condition. In the pediatric population, the
disease showed a prevalence of 16.1% by the age
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of 5 years and a prevalence of 42.3% by the age of
14 years (Hellings et al., 2017).

One of the perspective directions in improving
medical care for children with chronic hypertro-
phic rhinitis is the establishment of risk factors that
contribute to the development of the pathology.

In this sense, the group of children predisposed
to chronic hypertrophic rhinitis can be identified,
which would contribute to early diagnosis, dispen-
sary and timely performance of treatment and pro-
phylaxis actions, reducing the possibilities of chro-
nicity and the occurrence of complications. One of
the major symptoms presented by the patient with
chronic hypertrophic rhinitis is nasal obstruction,
which is a subjective parameter. The etiology of
the obstruction and the treatment are often based
on clinical, rhinoscopic data and very rarely — on
objective methods (Riittgers, Waldmann, Schroder
& Lintermann, 2021).

Although the importance of the pathology is
obvious, many aspects of it are still not elucida-
ted. Therefore, the estimation of the permeability
of the nasal passages, the architecture of their in-
ternal surface and the respiratory system as such
is not sufficiently revealed. At the same time, it is
very important, for the objectification of the results
of the surgical treatment and for the monitoring of
the postoperative period, to know the mentioned
characteristics.

Acoustic rhinometry has been successfully ap-
plied by several authors to study nasal geometry
and permeability in the pre- and postoperative pe-
riods, in patients with chronic hypertrophic rhinitis
(Krzych-Fatta et. al., 2022; Volstad et. al., 2019). At
the same time, in pediatric practice this method was
used much less frequently (Ottaviano et. al., 2022).

The review of existing literature contains con-
troversial data regarding the importance of acoustic
rthinometry in the diagnosis of nasal obstruction.
There are studies that state that acoustic rhinometry
cannot be applied in the evaluation and monitoring
of rhinological patients. On the other hand, in other
works, the role of examinations using the rhinomet-
ric method in the pathology of the nose and parana-
sal sinuses is highly appreciated (Vogt et. al., 2018;
Ottaviano et. al., 2019). Most of the works of this
kind are devoted to septoplasty or surgery of the na-
sal turbinates. They denote the fact that the rhino-
metric data correlate with the results of rhinoscopy,

rhinomanometry and/or tomodensitometry. Con-
sidering the above, we proposed to conduct a study
devoted to the application of acoustic rthinometry in
children with chronic hypertrophic rhinitis, subject
to surgical treatment, in the aspect of objectification
and evaluation of the results of surgical treatment.

Aim

Study of nasal permeability using acoustic rhi-
nometry in children with chronic hypertrophic rhi-
nitis in order to evaluate the effectiveness of diode
laser surgical treatment for hypertrophy of the in-
ferior nasal turbinate.

Material and methods

The researches were carried out on the basis
of the Emilian Cotaga Republican Clinical Hospi-
tal. 50 children with chronic hypertrophic rhinitis,
undergoing surgery, were included in the study.
Children’s age — from 7 to 17 years, 30 boys and
20 girls, subjected to diode laser surgery on the in-
ferior nasal turbinates.

The clinical-instrumental examination of the
patients was carried out on the basis of an exa-
mination sheet, developed by the author at the be-
ginning of the study, which included: the data of
the anamnesis, of the general clinical and otorhi-
nolaryngological investigations, blood and urine
summary, nasal endoscopy, rhinomanometry, com-
puterized tomography, bacteriological examina-
tion, nasal mucosa thermometry.

We studied nasal permeability by acoustic rhi-
nometry, with the RHIN2000 acoustic rhinometer.
Postoperative monitoring of nasal patency was
performed on the 7th day after surgery, 1 month,
6 months, and 18 months postoperatively. The
equipment consists of: the generator of acoustic
pulses, with the frequency from 150 to 10000 Hz;
the acoustic tube with a diameter of 15 mm and
a length of 580 mm; the adapter, the connection
piece between the acoustic tube and the nostril, the
microphone and the computer (fig. 1).

The entire curve contains the information about
the geometry of the nasal cavity (fig. 2).

Nasal permeability changes more due to the an-
terior parts of the nose, the posterior ones influence
less. In the anterior region of the nose, 2 minimum
ASTs are described — curvature-I (area of the isth-
mus) and curvature C (anterior part of the inferior
nasal turbinate). The volume between the distance
0-5 cm is also calculated. The surfaces between 5
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Figure 1. Diagram
of the acoustic rhinometry device

/1

Figure 2. Surface/ distance graph,
obtained by acoustic rhinometry

and 10 cm contain information about the parana-
sal sinuses and, in particular, about their ostia. The
small size of the paranasal sinuses in children re-
duces artifacts due to loss of sound in the sinuses.

At the same time, in the aspect of determining
the norms of the rhinometric examination of the
nose, 50 children were investigated — the control
group (35 boys and 15 girls), without the pathology
of the nose and paranasal sinuses. These children
were selected from the number of patients hospi-
talized in the clinic with other forms of pathology.

Results

We investigated the nasal permeability by
acoustic rhinometry in the patients in the study
group, compared to the children in the control

group at the first visit. From the obtained results,
it can be concluded that in the patients from the
reference group, values were determined that in-
dicate a state of substantial modification of the
endonasal geometry, translated by decreasing the
volume of the nasal fossae and by reducing the
minimum cross-sectional area. Edema of the pitu-
itary mucosa, its hyperplastic changes, hypertrophy
of the nasal turbinates, nasal polyps constitute the
anatomical substrate of the mentioned rhinometric
disturbances. Therefore, acoustic rhinometry data,
in patients with chronic hypertrophic rhinitis, are
declared as an objective expression of the patho-
logical processes within the nasal cavities. Due to
the effects of the applied laser surgical treatment,
the rhinometric indices in the research group had a
generally positive evolution (figs. 3 and 4).

1,0
o :/:_3='='_
0,6
04 _ /
0,2
Initial Onthe One 6 12 18
7thday  moth  Months Months Months
-e- Control lot  -e- Study lot
Figure 3. Dynamics of acoustic rthinometry
(cross-sectional areas)
6,0 | -
4,0
2,0
Initial Onthe One 6 12 18
7thday moth  Months Months Months

-e- Control lot  -e- Study lot

Figure 4. Acoustic rhinometry dynamics
(nasal cavity volume)

The first rhinometric investigation was per-
formed on the 7th day after the operation, at the
end of the early postoperative period. Acoustic rhi-
nometry is performed after the removal of crusts,
clotted blood, remnants of ointment, granulations
or synechiae. The 2nd rhinometric examination
was performed towards the end of the late posto-
perative period — at 1 month, when the postopera-
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tive cavities were well visualized. I performed the
next investigation 6 months after the operation. Ta-
ble 1 presents the data regarding the results of the
nasal permeability examination by the rhinometric
method. As the data presented in the table reveal,
on the 7th day after the operation, in the patients of
the study group, a statistically significant increase
was found in the rhinometric values in the immedi-
ate postoperative period, both in the volume of the
nasal cavities and in the minimum cross-sectional
area (p <0.001). More than a month after the surgi-
cal intervention, in the patients in the study group,
the investigative indices approached in their value
the results attested in the control group. The results
of the acoustic rhinometry, more than 18 months
after the surgical intervention, show a continuous
increase in the results in the group of children with
chronic hypertrophic rhinitis.

The surface of the nasal turbinates is made up
of a pseudostratified columnar ciliated epithelium
of the respiratory type that has an associated thick
layer of glandular tissue with rich vascularity and
erectile properties. The nasal turbinates are inser-
ted into the lateral walls of the nasal cavities, cur-
ving medially and inferiorly into the nasal airways.

The inferior turbinates are responsible for most
of the control of airflow direction, humidification,
heating and filtering of air inhaled through the nose.

Camacho et al. classified the inferior turbinate’s
size as four grades based on its position in the total
nasal airway space as visualized on nasoendoscop-
ic assessment:

¢ Grade 1 is 0-25% of the airways;

¢ Grade 2 represents 26—50% of the airways;

¢ Grade 3 is 51-75% of the airways;

e Grade 4 is 76—100% of the airways.

The turbinates are responsible for filtering,
warming and humidifying the air inhaled through
the nose. Of the three functions listed above, fil-

tration is mainly accomplished by other, more ef-
ficient means such as mucus and mucosal cilia. As
the air passes through the turbinates, it is heated to
32-34 °C (89-93 °F), humidified (up to 98% water
saturation), and filtered.

The respiratory epithelium covering the erec-
tile tissue (or lamina propria) of the turbinate plays
a major role in the body’s first line of immunolo-
gical defense. The respiratory epithelium is partly
composed of mucus-producing goblet cells. This
mucus, after being secreted, lines the nasal cavities
and serves as a filter, capturing airborne particles
larger than 2 to 3 micrometers. The respiratory
epithelium also serves as a way for the lymphatic
system that protects the body from viruses or bac-
teria to reach the nose.

Laser surgery is one of the methods frequent-
ly used in the volumetric reduction of the inferior
nasal turbinates. The main advantages of using the
laser in surgical practice are: the subsequent lack
of bleeding (the hemostatic properties of the laser
treatment being so strong that postoperative blee-
ding is very rare), the advantage of a controlled
resection with minimal tissue effect, the possibi-
lity of performing it under local anesthesia, in most
cases, and good hemostasis in the operative field
and, therefore, no need for nasal tamponade.

Postoperative fibrin formation and crusting
occur as a result of thermal damage to the muco-
sa and suggest the need for proper postoperative
care. The wounds produced heal, on average, in
3—-6 weeks, depending on the degree and extent of
mucosal damage.

The advantage of the diode laser is the possi-
bility of guiding the laser beam on the fiber and it
is done through its direct contact with the turbinate
hypertrophied tissue.

Regardless of the type of laser used, an im-
portant objective of laser turbinate surgery is to

Table 1. Acoustic rhinometry results

Study lot
Parameter Control lot e On the 7th One 6 12 18
day month months months months
AST (cm?) 0,79 0,385 0,607 0,745 0,785 0,788 0,781
Volume (cm?) 5,6 4,65 5,48 5,62 5,58 5,62 5,6

Note: AST — cross-sectional area.
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perform this intervention under direct endoscopic
control, with the 0° endoscopic rod, which allows
the complete preservation of the nasal mucosa tis-
sue to preserve its functions.

The analysis of the obtained results shows that
the operations undertaken had a beneficial effect
in the aspect of recovering the space parameters of
the nasal fossae.

Discussion

Using acoustic rhinometry as a method to as-
sess nasal patency in children with hypertrophy of
the inferior nasal turbinate, our study confirms pre-
vious research in the field.

Acoustic rhinometry has opened new perspec-
tives in the objective estimation of nasal physiology.

With the help of this method, it is easy to deter-
mine the geometry of the nasal fossae, using min-
imal resources. The method provides an objective
control of the surgery of the cartilages and bones of
the nasal pyramid.

An indispensable feature, which puts in the
foreground the study, as well as the imminent
treatment of this nosological entity in children, are
the particularities of their upper respiratory tracts
compared to those of adults. Namely, these diffe-
rences make the child’s pulmonary system more
responsive to disturbances in the permeability of
the upper respiratory tract. Among them, they have
clinical relevance: narrow airways, poor collateral
ventilation, reduced compliance of the lungs and
ribcage, horizontal location of the ribs, rapid fa-
tigue of the respiratory muscles, etc.

All these factors, in association with the devia-
tion of the nasal septum, lead to profound damage,
up to the decompensation of the activity of the re-
spiratory system as a whole.

The sinus rhinometry is a very effective and
easy to perform method, with the aim of establi-

shing the degree of obstruction of the nasal passag-
es. It is very useful for assessing the effectiveness
of surgical treatment. The method was introduced
a decade ago by investigating the airways of adults
and provides for the description of the geometry of
the nasal passages. This simple, fast and non-inva-
sive method has very attractive features to be ap-
plied to children.

Conclusions

Acoustic rhinometry offers new perspectives
and possibilities in the investigation of the nasal
passages and their pathological changes. The min-
imally invasive nature, simplicity and speed of the
method have a special value in applying this meth-
od to children.

Acoustic rhinometry can be successfully ap-
plied to study nasal geometry and permeability in
the pre- and postoperative periods, in patients with
chronic hypertrophic rhinitis.
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Anomauia: axycmuuna puHoMempis GiOKpuia HO8I Nepcnekmugu 6 00 €KMUGHIll OYiHYyi
@izionocii Hoca. 3a 00nOMO2010 Yb020 MEMOOY MONCHA J1€2KO BUSHAUUMU 2eOMEMPIl0 HOCOBUX AMOK,
BUKOPUCMOBYIOUU MIHIMATbHI pecypcu. Memoo 0038015€ 00 €KMUBHO KOHMPONIOBAMU pe3Vbmamu
ONepamuHUX8MpPYYauHb XPAWIE i Kicmok Hocoeoi nipamiou. Lleii memoo sense coborw 06’ ekmueHull
MemMOo0 BUMIPIOBAHHSA NPOXIOHOCMI HOCA, AKUL 8 OCIAHHI POKU 8Ce Yacmiuie BUKOPUCTNOBYEMbCS Y Oimell.
YV yvomy oocniosicenni mu npacnemooyinumu npoxioHicms Hoca y Oimetl 3 XPOHIYHUM 2inepmpopiuHum
punimom. Jlocniodxcenuss HA3a1bHOI NPOXIOHOCMI 3a 00NOMO2010 aKyCmMuyHoipuHomempii y Oimeti
3 XPOHIUHUM 2inepmpohiuHum pUHimom 3 Memoio OYIHKUepeKMUSHOCMI XipypeiuHo20 NiKYBaHHS.
2inepmpoii HuNCHLOI HOC0B80I pakosurHudioonum aazepom. Obcmediceno 50 Oimeil 3 XPOHIUHUM
einepmpoiunumpunimom. Ipyny nopisHaHHA npeocmagiAia KOHMPOAbHA 2pynd, 00  AKOL
yeitiunoS0 oimeti 6e3 namonozii Hoca ma Ha8KOIOHOCO8UX nasyx. Lli Oimu Oyiu 8i0ibpami 3 yUCiIa X60pux,
20CNIMAaniz08aHux 6 KiiHiKy 3 iHWuUMU opmamu namonozii. Y nayienmie 00cnioncysanux epyn uepes
neeui niciaonepayitiHi mepmiHu OYIHIOBAIUNPOXIOHICMb HOCA 3 Memol BUSHAYEHHS eheKmueHocmi
3acmoco8anoi Xipypeiunoimemoouxu. Y nayienmie ocHo8HOI epynu 8 niciaonepayiinomy nepiooi
cnocmepieacmuvcsi OuHamiuyHe 30inbuieHHs 00 emig HOcogoi nopodxcnunu ma ASTmin. I[lopisusano 3
KOHMPOJILHOI 2PYNOI 8IOMIHHOCMI HE3HAYHI, W0 C8I0UUmMb Npo edekm 6i0 XipypeiuHO020 NiKYBAHHSL.
Axycmuuna punomempisi — ye 00 €EKMUHUL Memoo OYIHKU 2eoMempii NOPOICHUHU HOCA, AKULL 8i0iepae
0COONUBY PONb Y NICIAONEPAYTUHOMY CNOCIMEPENCEHHT 30 X6OPUMU HA XPOHIUHULL 2INepMPO@DIUHUL PUHIM.
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Abstract: sleep disorders are one of the most common problems among the population today. Nu-
merous scientific publications indicate the effectiveness and safety of melatonin and magnesium use as
active ingredients in medicinal products in older adults with sleep disorders. The technological devel-
opment of an oromucosal preparation — an orodispersible film with melatonin and magnesium citrate
is relevant in view of the possibility of increasing the patients’ compliance, those who find it difficult to
take oral dosage forms (tablets, capsules) due to possible hand tremors and swallowing disorders. The
aim of the study was to develop orodispersible films’with melatonin and magnesium citrate formulations
of various compositions, to conduct a comparative study of their technological parameters in order
to select the optimal composition of excipients. The orodispersible films were made by solvent casting
method. Melatonin and magnesium citrate were combined with representa-tives of 6 excipients groups
(hydrophilic polymers: agar-agar, xanthan gum, sodium alginate, carbox-ymethyl cellulose, hydroxy-
propyl methyl cellulose E3, plasticisers: macrogol 400, glycerol and pro-pylene glycol, saliva stimu-
lants: ascorbic, lactic and citric acids, disintegrant: sodium croscarmellose, sweeteners: sorbitol, eryth-
rol and sucralose, solvent: purified water). Formulations of 9 experimental samples were formed. The
prepared solutions were filled into appropriate Petri dishes and dried in several steps. The technological
parameters of the dried and cut into 2x3.5 cm orodispersible films were determined: appearance and
surface characteristics, average weight and it’s uniformity, area and film thickness, folding endurance,
in-vitro disintegration time, and physico-chemical parameter: surface pH value. Formulation No. 5,
when dried at 60 °C for 3 hours and 60 °C for 3 hours / 40 °C for 2 hours, and left for congealing for
24 hours at 25 £ 2 °C, formed dry to the touch, durable elas-tic transparent orodispersible film with very
close stable values of parameters (average weight 0.40 £ 0.01 g, area 7 cn’, thickness 0.32 £ 0.05 mm
and 0.32 £ 0.03 mm, respectively, folding endurance > 300, pH 6.70 + 0.04 and 6.74 = 0.05, respectively,
in-vitro disintegration time 32.00 = 0.67 s and 31.00 £ 0.67 s, respectively). The technology is suitable
and it is possible to obtain dry to the touch, durable, elastic transparent films with satisfactory values of
the studied parameters under the speci-fied drying conditions.

Keywords: dosage forms, magnesium, melatonin, sleep initiation and maintenance disorders, tech-
nology.
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Introduction

Sleep disorders are one of the most common
problems among the population today, especially
in older adults. Very often, insomnia is the cause
of deterioration in physical and mental health: fa-
tigue, reduced attention, irritability, depression, etc.
Sleep deprivation and poor sleep quality are risk
factors for obesity, diabetes, cardiovascular diseas-
es (Xie et al., 2017). According to various data, the
prevalence of sleep disorders among adults ranges
from 10-15% (Winkelman, 2015) to 30-50% (Tuft
et al., 2023), and among patients of neurological
practice 40-83%, depending on the form of the un-
derlying pathological state (Kyrylova et al., 2021).
It is also known that sleep disorders are one of the
key features of neurodegenerative diseases: they
are observed in 70% of patients with early demen-
tia and 86% of patients with Parkinson’s disease
(Tuft et al., 2023).

The treatment of insomnia mild forms primar-
ily consists of the so-called «sleep hygiene». The
use of drug therapy is necessary in the treatment
of insomnia moderate and severe forms. Group of
prescription medicines (sedatives, antidepressants,
hypnotics, etc), are used in most cases. They of-
ten cause undesirable side effects (dizziness, head-
ache, nausea, daytime sleepiness, and addiction)
(Kopchak, 2019).

Melatonin is a pineal hormone that has anti-
oxidant properties. Melatonin regulates circadian
rhythm (improves total sleep duration), it is an en-
dogenous sleep inducer (Low et al., 2020). Mela-
tonin can be synthesised only at night when there
is no light (Tordjman et al., 2017, Xie et al., 2017).
Ageing is associated with a decrease in melatonin
production and an increase in sleep disorders in
older adults. This has led to the «melatonin replace-
ment» hypothesis, which predicts that exogenous
hormone replacement therapy will improve sleep/
wake periods. Achieving physiological control of
sleep is the goal of replacement therapy in patients
with sleep disorders aged 55 years and older, be-
cause this group has low endogenous melatonin
production during the night (Pierce et al., 2019).
Numerous publications indicate that melatonin is
used to treat age-related insomnia (Cardinali et al.,
2012, Xie et al., 2017, Palagini et al., 2021, Schro-
der et al., 2021, Marupuru et al., 2022, Tuft et al.,
2023).

Literature data recommends a wide range of
melatonin doses (from 0.5 mg to 10 mg) and it’s
taking 1 hour before sleep (Vural et al., 2014, Tuft
et al., 2023). 2 mg melatonin dose was used in
many studies involving older adults with insomnia.
The maximum concentrations reached by exoge-
nous melatonin were higher in older adults than in
younger patients. High doses can lead to prolonged
supraphysiological melatonin levels in the blood
and possible side effects. In general, 1 mg to 6 mg
melatonin doses appear to be effective in improv-
ing sleep in older adults (Pierce et al., 2019).

Placebo-controlled clinical trials with mel-
atonin in patients aged 55 years and older have
demonstrated that melatonin improves sleep qual-
ity, reduces sleep latency, increases morning en-
ergy. Studies show that melatonin does not cause
withdrawal symptoms and is safe for use in older
adults, even in the presence of the most common
comorbidities (e.g., hypertension, diabetes, angi-
na) (Pierce et al., 2019).

Melatonin preparations can be registered only
as dietary supplements in USA, non-prescription
or prescription medicines, and dietary supplements
in most countries of the European Union and Aus-
tralia, and medicines available only on prescription
in Great Britain (Tuft et al., 2023).

The use of magnesium in patients with sleep
disorders is attributed to the promotion of normal
muscle function, including muscle relaxation. The
required concentration of the element in the human
body helps to counteract stress, tension, anxiety
and depression (Davtyan et al., 2022). Magne-
sium is a gamma-aminobutyric acid agonist, which
leads to calming of nervous activity and increase
melatonin levels, thereby contributing to the nor-
malisation of sleep. Magnesium intake improves
sleep efficiency, sleep duration, and early morning
awakening (Abbasi et al., 2012).

The technological development of oromucosal
medicines — orodispersible films with melatonin
and magnesium citrate is relevant due to the pos-
sibility of increasing the patients’ compliance in
older adults, who find it difficult to take oral dos-
age forms (tablets, capsules) due to possible hand
tremors and dysphagia, as swallowing disorders
are common complication of most neurological
diseases that are typical for older adults (Pimpara-
de et al, 2017).
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Aim

To develop formulations of orodispersible
films with melatonin and magnesium citrate differ-
ent compositions, to conduct a comparative study
of their technological parameters in order to select
the optimal excipients.

Materials and methods

Melatonin (Sigma-Aldrich Co, USA), magnesium
citrate (Now Foods, USA), agar-agar (Kremer Pig-
mente GmbH & Co. KG, Germany), Cosphaderm®
X 34 — xanthan gum (Cosphatec GmbH, Germany),
sodium alginate (Landor Trading Company, China),
carboxymethyl cellulose (Fufeng Group, China),
hydroxypropyl methyl cellulose E3 (JRS PHARMA
GmbH & Co. KG, Germany), Macrogol 400 (BASF,
Germany), glycerol (supplied by «Sfera Simy,
Ukraine), propylene glycol (supplied by «Sfera Simy,
Ukraine), sodium croscarmellose (JRS Pharma &
GUJARAT MICROWAX Pvt, Ltd., India), ascorbic
acid (Foodchem International Corporation, China),
lactic acid (supplied by Klebrig TM, Ukraine, ma-
nufactured in France), citric acid (Seven Star Lemon
Technology Co., Ltd., China), sorbitol (Hugestone
Enterprise Co., Ltd., China), erythritol (Ingredion
UK Limited, UK), sucralose (Shandong Kanbo Bio-
chemical Technology Co., Ltd., China) were used.

The area of the Petri dish” inner surface and the
area of one orodispersible film were determined.
The required amount of active pharmaceutical
ingredients (APIs) was calculated to ensure the
content of melatonin 2 mg and magnesium citrate
20 mg in one film.

Orodispersible films were made by solvent
casting method: the required amount of purified
water was heated to a temperature of 60 °C. Purified
water was divided into 2 equal parts. The required
amount of hydrophilic polymer was dissolved in
the first part. The required amount of melatonin
was dissolved in the second part of the purified wa-
ter. Both solutions were prepared under constant
stirring with a magnetic stirrer. Magnesium citrate,
saliva stimulant, disintegrant, sweetener, and plasti-
ciser were added after the formation of a clear mel-
atonin solution. Two solutions were mixed together
in a separate container and stirred for 5 minutes.
The mixture was poured into containers and left for
24 hours to remove trapped air that appeared during
the preparation of formulation. The solution was
poured into a suitable Petri dish and dried.

Drying was carried out by thermal method at
temperature of 60 °C for 3 hours (left to congeal-
ing for 24 hours at room temperature of 25 + 2 °C).
2 more drying methods were also tested for in-
dividual formulations during the study: thermal
drying at 80 °C for 2 hours (left to congealing for
24 hours at 25 + 2 °C); thermal drying at 60 °C for
3 hours, 40 °C for 2 hours (left to congealing for
24 hours at 25 + 2 °C).

The technological parameters of the dried and
cut into 2x3.5 cm orodispersible films were deter-
mined: appearance and surface characteristics, ave-
rage weight and it’s uniformity (electronic balance
TBE-0.5-0.01), area and film thickness (Dnipro-M
HP-15 caliper and SK200 thickness tester), folding
endurance, in-vitro disintegration time (Petri dish
method), and physico-chemical parameter: surface
pH value (universal ionometer EV-74) (Mahmod
& Khalil, 2015, Bonsu et al., 2016, Tamer et al.,
2018, Popovici et al., 2022).

Results and discussion

Orodispersible films obtaining depends on
the name and amount of excipients, physical and
chemical properties of APIs, certain critical stages
of manufacturing process: solvent temperature,
the order of APIs and excipients introduction into
solution, stirring speed, drying parameters (tem-
perature and duration of process). Characteristics
of drying process have the significant impact on
medicinal product structure formation — from solu-
tion to gel mass, from solution to elastic film, from
solution to dry brittle film.

The excipients were selected based on recom-
mended lists, that are available in scientific publi-
cations (Davtyan & Holod, 2013, Irfan et al., 2016,
Joshua et al., 2016, Demchuk et al., 2017, Ozakar
& Ozakar, 2021, Demchuk et al., 2022). Agar-agar,
xanthan gum, sodium alginate, carboxymethyl
cellulose and hydroxypropyl methyl cellulose E3
were used as hydrophilic polymers. Macrogol 400,
glycerol and propylene glycol were used as plas-
ticisers. Sodium croscarmellose acted as a super-
disintegrant. Ascorbic, lactic, and citric acids were
used as stimulants of saliva formation. Sorbitol,
erythritol and sucralose were used as sweeteners.
Purified water was a solvent. Melatonin and mag-
nesium citrate were combined with representatives
of 6 excipients groups. Formulations of 9 expe-
rimental samples were formed (table 1). The pre-
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pared solutions were poured into appropriate Petri
dishes and dried in several steps.

The mass sticking to the surface of Petri dish
and films’ non-uniformity with a large number of
air bubbles and gaps (holes) was observed for for-
mulations No. 1 and No. 2 after drying at 60 °C for
3 hours (congealing within 24 hours at 25 £ 2 °C).
The films became yellow in colour. Repeated
preparation and drying at 80 °C for 2 hours (con-
gealing within 24 hours at 25 + 2 °C), and at 60 °C
for 3 hours and 40 °C for 2 hours (congealing wit-
hin 24 hours at 25 £ 2 °C) were performed for these
formulations. In first case, adhered to the surface
film was formed, in second case, an elastic film
was formed, but yellowing of the mass was also
observed, that is unacceptable. Formulation No. 3
was more successful, had an uniform surface, and
was translucent with a small number of air bubbles,
but the film was dry and not plastic. This can be
explained by the lack of plasticisers, as they pro-
vide elasticity of the mass and reduce the fragility
of the dosage form. Formulations No. 6-8 did not
congeal and were sticky to the touch. An additional

study was also conducted using two more drying
parameters for these formulations. Formulations
No. 4, No. 5 and No. 9 were most successful. They
formed a plastic film. Formulations were cut into
2x3.5 cm films and their technological parameters
were determined: appearance and surface charac-
teristics, average weight and it’s uniformity, area
and film thickness, folding endurance, in-vitro dis-
integration time, and physico-chemical parameter:
surface pH value (table 2). The obtained films were
transparent (formulations No. 4 and No. 5), elas-
tic, dry to the touch, sometimes with air bubbles.
Formulation No. 9 had an inhomogeneous white
colour, but was dry and elastic.

Formulation No. 9 was excluded from the fur-
ther experiment, since significant deviations were
observed in different measurement angles (from
0.2 to 0.6 mm) when determining the film thick-
ness, i.e. the film surface was not smooth and con-
tained thickenings in some places. Orodispersible
films had an average weight in the range of 0.39—
0.42 g, thickness in the range of 0.28-0.4 mm, and
a surface pH value in the range of 6.42—6.82. The

Table 1. Formulation table of melatonin and magnesium citrate orodispersible films

Ingredients Formulations

1 2 3 4 5 6 7 8 9
Melatonin, mg 20,24 1 20,24 | 20,24 | 20,24 | 20,24 | 20,24 | 20,24 | 20,24 | 20,24
Magnesium citrate, g 3,036 | 3,036 | 3,036 | 3,036 | 3,036 | 3,036 | 3,036 | 3,036 | 3,036
Agar-agar, g 0,2 0,1
Xanthan gum, g 0,2 0,1 0,1
Sodium alginate, g 0,2 0,1 0,1
Carboxymethyl cellulose, g 0,2 0,1
Hydroxypropyl methyl cellulose E3, g 0,2 0,1 0,1
Macrogol 400, g 1,0 2,0 3,0
Glycerol, g 1,0 2,0 3,0
Propylene glycol, g 1,0 2,0 3,0
Ascorbic acid, g 0,2 0,2 0,2
Milk content, g 0,2 0,2 0,2
Citric acid, g 0,2 0,2 0,2
Sodium croscarmellose, g 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
Sorbitol, g 0,5 0,5 0,5
Erythrol, g 0,5 0,5 0,5
Sucralose, g 0,1 0,1 0,1
Purified water, g 40,0 | 40,0 | 40,0 | 40,0 | 40,0 | 40,0 | 40,0 | 40,0 | 40,0
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Table 2. Physico-chemical and technological evaluations of an orodispersible films with melatonin
and magnesium citrate formulations

Evaluation Formulation Formulation Formulation
No.4 No. 5 No. 9

Average weight and it’s uniformity (g + SD, n = 10) 0,39 £ 0,02 0,40 + 0,01 0,42 + 0,01
Area (cm?, n = 10) 7 7 7
Thickness (mm + SD, n = 10) 0,28 + 0,03 0,30 + 0,04 0,4 +0,8
Folding endurance (n = 5) > 300 > 300 >300
pH (£ SD,n=5) 6,42 £ 0,60 6,72 £ 0,06 6,82+£0,10
Disintegration in-vitro (s = SD, n = 3) 48,33 £ 0,44 32,67 +0,44 40,00 + 0,67

folding endurance value of more than 300 indicates
sufficient strength and good flexibility (elasticity)
of the formulations (Mahmod & Khalil, 2015).

Formulations showed a wide range of in-vitro
disintegration test values. Formulation No. 5 disin-
tegrated the fastest (mean value 32.67 s). Formu-
lation No. 4 disintegrated the longest (mean value
48.33 s). Formulation No. 4 was excluded from
further study because the disintegration rate of the
drug is one of the most important pharmaco-tech-
nological characteristic for oromucosal drugs,
responsible for the rate of release (dissolution) of
APIs in biological fluid (saliva), as well as for ease
of use, i.e. the level of patient compliance.

The next step was to determine the optimal
drying temperature by comparing the formulations
obtained under three different drying parameters
(different temperature conditions and duration).
All formulations after drying were stored at room
temperature 25 + 2 °C wrapped in aluminium foil
and placed in a hermetically sealed container. The
test results are shown in the table 3.

Formulation No. 5, which was dried at 80 °C
for 2 hours and congealed at 25 + 2 °C for 24 hours,
had a lower folding endurance (< 300), that indi-
cates insufficient strength, elasticity of the dosage
form, and its ability to brittle. Dry to the touch,
strong, elastic transparent films with very close
stable values of technological parameters were ob-
tained when dried at 60 °C for 3 hours and 60 °C
for 3 hours / 40 °C for 2 hours, and congealed for
24 hours at 25 £ 2 °C.

Conclusions

This experimental study allowed us to select
excipients for the production of orodispersible
films with melatonin and magnesium citrate
(hydroxypropyl methyl cellulose E3, glycerol,
lactic acid, sodium croscarmellose, erythrol, pu-
rified water). The determined physico-chemical
(surface pH value) and pharmaco-technological
(appearance and surface characteristics, average
weight and it’s uniformity, area and film thick-
ness, folding endurance, in-vitro disintegration
time) quality indicators of the developed films

Table 3. Technological evaluations of an orodispersible films formulation No. 5
under different drying parameters

60 °C 3 hours / 80 °C 2 hours / 60 °C 3 hours /
Evaluation / drying parameters 25+£2°C 25+2°C 40 °C 2 hours /25 £2°C
24 hours 24 hours 24 hours
avfg]g)e’ Z‘:gl}g)and it’s uniformity 0,40 = 0,01 0,37 = 0,02 0,40 £ 0,01
Area (cm?, n = 10) 7 7 7
Thickness (mm + SD, n = 10) 0,32 + 0,05 0,30 + 0,08 0,32+ 0,03
Folding endurance (n = 5) > 300 162 + 18 >300
pH (£SD,n=5) 6,70 £ 0,04 6,68 + 0,06 6,74 £ 0,05
Disintegration in-vitro (s £ SD, n = 3) 32,00+ 0,67 37,00 £ 0,67 31,00 £ 0,67
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allow us to conclude that the technology is sui-
table and it is possible to obtain dry to the touch,
durable, elastic transparent films with satisfac-
tory values of the studied parameters under the
specified drying conditions. The study of the
degree of active pharmaceutical ingredients re-
lease from the dosage form is an area for further
research.
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B POTOBIil MOPOKHHMHI 3 MEJIATOHIHOM Ta MATHiK0 HUTPATOM
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Anomauia: y peanisix cb0200€HHs NOPYWIEHHA CHY € OOHI€N 13 HAUOIIbUL PO3NOBCIOONCEHUX
npobnem ceped Hacenentns. Hucnenni Haykosi nyonikayii kazyromo Ha egheKmugricms ma Oe3neunHicmy
BUKOPUCIAHHS MELAMOHIHY Ma MACHII0 K AKMUBHUX [HepedicHmig y CK1adi JTIKapcbKux 3acodis 0.is
3aCMOCY8anHs Yy NAYIEHMIE NOXUI020 MdA CMAPey02o GIKY, Wo Marms nopyuienHs chy. lexnonoziuna
PO3POOKA OPOMYKO3HO20 JNIKAPCLKO20 3Ac00y — NIIBKU, WO OUCNEPSYEMBbCA Y POMOBIU NOPOHCHUHL
3 MEeNamoOHIHOM Ma MA2HIl0 YUMpAamom € aKmydibHOI0 38AMCAIOYU HA MONCIUBICIbL 30i1bULEHHS]
KOMNIAEHCY NAYIEHMIB, AKUM BANCKO NPULUMAMU NePOpalbHi TIKAPCbKi hopmu (mabremku, kancyiu)
uepes MOJNCIUBUL MpeMop PYK ma ma oucghaeiio, aodlce nopyuleHHs: KOBMAHHA € OOCUMb NOUUPEHUM
VCKAAOHEHHAM OLIbULOCMI HeBPONOSTUHUX 3AXB0PIOBAHD, WO XAPAKMEPHI O/l 2epiampudHux X60pux.
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Memoto pobomu 6y10 po3pobumu ekcnepumMeHmanvhi 3pasKu pisHUX cK1aoie niiokK, Wo OUCHeP2YIOmbCsl
V POMOGItl NOPONCHUHT 3 MENAMOHIHOM Ma MA2HII0 YUmpamom, npogecmu NOpigHsAIbHe 00CII0NCEHHS
IXHIX hapmMako-mexHoN02IUHUX napamempis 3 Memow uOOpy ONMUMALLHO20 CKAAOY OONOMINCHUX
peuosun. I11ieKu 6120mosisiu Memooom Iumms po3duHHuKa. Menamouiu i Masuiro yumpam noconysanu 3
npedcmasHuxamu 6 2pyn 00noMIisiCHUX peuosun (Ci0poghinbHi nonimepu: azap-azap, KCAHmanoga Kameobv,
Hampilo anveinam, KapoOoKcuMemuayenonosd, 2iopokcunponiimemunyenionosa E3, nnacmugpixamopu:
makpozon 400, eniyepur ma nponineHenikonb, CMUMYIAMOPU CTUHOYMBOPEHHS. acKopOIH08ad, MONIOUHA
ma JUMOHHA KUCIOMU, PONYWLYEAY. HAMPIN KPOCKAPMeNo3d, Nioconooxcyeaui: copoimon, epumpon
ma CyKpanosa, pO3YUHHUK: 6004 ouduujeHna), ma opmysanu peyenmypu 9 excnepumenmanrbHux
3paskig. [Ipuecomosani pouunu eunuganu y 8ionosioni yawku Ilempi ma cywunu y 0exkinioka nputiomie.
IIposoounu eusHauenus papmaxo-mexHon02iYHUX Napamempis GUCYWeHoi ma Hapi3aHoi Ha NIieKU
po3mipom 2x3,5 cm nikapcoKoi hopmu: 308HIUHIT 8UAO MA XAPAKMEPUCTNUKA NOBEPXHI, CePeOHs Maca
ma 8iOXUNeH s 8i0 Hel, niowa ma mosujuHa, CMItiKicms 00 32UHAHHA, PO3NAOAHHSA In-Vitro, ma ¢izuxo-
Ximiunux. 3nauenns pH. Excnepumenmanvui 3pasku Ne 5 npu eucywysanni 3a memnepamypu 60 °C
npomsicom 3 200 ma 60 °C npomseom 3 200 /40 °C npomseom 2 200, i HACMYNHO20 3ACMULAHHS NPOMA2OM
24 200un 3a memnepamypu 25 £ 2 °C chopmysanu cyxi na 0omux, MiyHi, enacmuyni npo3opi niiexu
i3 Oyorce ONULKUMU CIAOITbHUMU 3HAYEHHAMU (DApMaKO-MEeXHON02IUHUX napamempis (cepeons maca
0,40 + 0,01 2, nnowa 7 cm?, moswuna 0,32 £ 0,05 ma 0,32 £ 0,03 mMm 6i0n08i0HO, CMILIKICMb 00 32UHAHHSA
> 300, pH 6,70 + 0,04 ma 6,74 £ 0,05 6ionosiono, posnadanus in-vitro 32,00 £ 0,67 ma 31,00 £ 0,67 ¢
8i0n06ioH0). Texnono2iss npuoamua 0nsi 00ePHCAHHI CYXUX HA OOMUK, MIYHUX, el1ACMUYHUX NPO3OPUX
NIIBOK 13 3A008INbHUMU 3HAYEHHAMU OOCTIONCYBAHUX NAPAMEMPIB 3A BUSHAUEHUX YMOB CYULIHHSL.

Kurouosi ciioBa: nikapebki (hopMu, Martiid, MeNaToHiH, NOPYLIEHHs iHIMIAI]l Ta MIATPUMKH CHY,
TEXHOJIOT1s1.
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Investigation of water-soluble polysaccharides and pectin substances of
fruits and meal of red currant (Ribes rubrum), sea buckthorn (Hippophae
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Abstract: pectin is a polysaccharide found in fruits, vegetables, and roots. It is a gelling agent,
thickener and stabilizer (De-Qiang Li etc, 2021). Pectin substances are natural enterosorbents. At the
moment, according to the literature analysis (Olufunke D.Akin-Ajani etc, 2021; Paola Foti etc, 2022;
Annie Stuart 2021, Yao J. etc, 2022; Welela Meka Kedir etc, 2022) the following pharmacological effects
of pectins can be mentioned: they regulate digestion, improve intestinal microflora, have antibacterial
effects, are used as prebiotics, regulate blood glucose, help lower blood cholesterol and eliminate toxic
substances.

For the study of pectins, we chose plant materials: fruits and waste products of red currant (Ribes
rubrum), sea buckthorn (Hippophae rhamnoides), and feijoa (Acca sellowiana).

The aim of the study was to investigate the water-soluble polysaccharides and pectin substances of
the selected raw materials. The technological parameters of the raw materials were determined, the
correlation between fresh and dried fruits and waste products, and losses after juice extraction were
established. The yield of the finished product — dried waste products — was obtained: red currant (Ribes
rubrum) — 12 £ 0.25%, sea buckthorn (Hippophae rhamnoides) — 15 = 0.32%, feijoa (Acca sellowiana)
— 18 £0.38%. It was found that the use of waste products as a secondary raw material can be used as a
waste-free, resource-saving production.

The research methods were the method of determining the swelling index and the fractionation met-
hod. it was found that grinding reduces the swelling index, during studying plant materials by determi-
ning the swelling index. It was found by the method of fractionation that quantitatively PS are most con-
tained in feijoa: 3.55 + 0.15% in fruits, and 4.05 + 0.17% in waste products, red currant fruits contain
2.63 £ 0.07% of PS, and 3.73 + 0.11% in waste products; and sea buckthorn has the lowest number of
PS: 1.07 £ 0.04% in fruits, and 2.38 + 0.09% in waste products.

The results of the research give grounds to conclude that the fruits and waste products of red currant
(Ribes rubrum), sea buckthorn (Hippophae rhamnoides), and feijoa (Acca sellowiana) are a powerful
source of pectin.

Keywords. fruit, pectins, polysaccharides, research, waste products.
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Introduction

Pectin substances (PS) are a natural sorbents
and source of soluble fibers. Pectin is recognized
by the WHO as a toxicologically safe substance.
Pectin is valuable for its unique beneficial proper-
ties for humans.

These substances are used for gastrointestinal
disorders and to lower blood cholesterol levels
(Yao J. etc, 2022). They reduce the toxicity of an-
tibiotics, have antidiabetic, antioxidant, and anti-
tumor effects, and exhibit antibacterial properties
(Welela Meka Kedir etc, 2022). PS is used in the
food industry, cosmetics, pharmacology, medicine,
and as a substitute for more dangerous additives
(Rosaria Ciriminnaa etc, 2022).

Even though all plants contain pectin, most of
the pectin is found in fruits, such as citrus peel,
which is why it is called fruit pectin.

The diversity of pectin-containing plant raw
materials proves the feasibility of using and pro-
cessing secondary raw materials (waste products),
which can become a resource-saving and waste-
free production technology.

Plant materials are used to produce pectins,
but valuable active ingredients remain in the waste
products, a product that is classified as a waste
product of fruit and vegetable processing (Petko-
wicz C.L.O. etc, 2020). Thus, we can offer to use
production waste as a valuable source of PS, and
this will create conditions for waste-free produc-
tion. Waste-free technologies will allow us to ma-
ximize the extraction of valuable substances from
raw materials, in our case, pectin (Maria-Guada-
lupe Guizar-Amezcua etc. 2022).

Every year, the consumption of pectin in the
world is growing, so in the 1990s the average
amount was 18,000 tons, and in 2020 it was al-
ready 70,000 tons. (Zeeb B. etc, 2021).

The global market uses apple, citrus and beet-
root meals to produce pectin (Dawit Mamiru etc,
2023). However, there is a wide variety of pec-
tin-containing plant materials from which to ex-
tract the PS.

Due to the increase in demand, special atten-
tion should be paid to finding new sources of in-
dustrial raw materials. Pectin production and its
pricing policy will depend on finding a range of
cheap and affordable technological plant raw ma-
terials (Vinay Chandel etc, 2022).

Aim

The study of water-soluble polysaccharides
(WSPS) and PS of fruits and fruit waste products
of red currant (Ribes rubrum), sea buckthorn
(Hippophae rhamnoides) and feijoa (Acca sello-
wiana).

Materials and methods

For the study, we chose dried fruits and waste
products of red currant (Ribes rubrum), sea buck-
thorn (Hippophae rhamnoides) and feijoa (Acca
sellowiana). Dried fruits and waste products were
ground into powder d=1.0-2.0 mm. The fruits
were harvested during the fruiting period in 2022.
The country of origin of sea buckthorn and red cur-
rant is Ukraine, Transcarpathian region, feijoa is
Azerbaijan, Astara district.

Determination of technological indicators of
raw materials. The weight of fresh fruit, dried
fruit, juice, fresh waste products, and dried waste
products was determined by the weight method.
After that, the ratio between fresh and dried fruits,
waste products, and losses after juice production
were determined.

Determination of the swelling index. The
swelling index was determined in accordance with
the method of the State Pharmacopoeia of Ukraine
(State Pharmacopoeia of Ukraine). It was calcula-
ted as the average value of the results of three tests
(State Pharmacopoeia of Ukraine).

Fractionation method. The study of WSPS
and PS was carried out in accordance with a well-
known fractionation method. It is based on the
extraction of WSPS with water and subsequent
precipitation in a 3-fold volume of 96% ethanol.
The PS was obtained from the waste products re-
maining after the extraction of the WSPS. The ex-
traction was carried out with a mixture of 0.5%
solutions of oxalic acid and ammonium oxalate
(1:1), followed by precipitation in a 3-fold vo-
lume of 96% ethanol. The resulting precipitates
were filtered, washed with 96% ethanol, dried and
weighed (Savych A. etc, 2021).

Results

As a result of the preparation for the study,
we obtained 12 types of plant materials from the
selected plants — red currant, sea buckthorn, fei-
joa: dried whole fruits, dried fruit powder, dried
waste products, dried waste products powder
(Table 1).
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Table 1. Yield of dried fruit, fruit waste products,

red currant juice, sea buckthorn, feijoa

Type of raw material

Red currant

Sea buckthorn

Feijoa

Fresh fruits, (%)

100+ 0,1

100 £ 0,13

100 + 2,60

Yield of dried fruit
from the initial weight
of fresh fruits, (%)

Moisture
in fresh fruit, (%)

No less than 74

No less than 72

No less than 68

Fresh waste products yield
from the initial weight of
fresh fruits, (%)

40,0 £ 0,84

41,0+ 0,86

50,0 £ 1,05

Yield of dried waste
products from the initial
weight of fresh fruits, (%)

12,0 +£ 0,25

15,0+ 0,32

18,0 £ 0,38

Fresh waste products
moisture, (%)

No less than 69

No less than 63

No less than 63
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Continuation of Table 1.

Type of raw material Red currant Sea buckthorn Feijoa
Juice yield from
the initial weight of fresh
fruits, (%)
52,0+ 1,09 59,0+ 1,24 39,0+ 0,82
Losses after juice and 8,03 + 0,28 0,5 + 0,02 11,21 + 0,42
waste production, (%)

As a result of the studies, it was found that
the yield of the finished product in the form of
dried waste products per 100 g of fresh raw ma-
terials was 18 + 0.38% for feijoa, 12 + 0.25%
for red currant, and 15 + 0.32% for sea buck-
thorn (Table 1). The losses after fruit juice ex-
traction are: for feijoa 11.21 £ 0.42%, red currant
8.03 £ 0.28%, and sea buckthorn 0.5 + 0.02%
(Table 1).

Results of determining the swelling index.

The results of determining the swelling index
are shown in Table 2.

Table 2. Indicators of swelling
of the tested raw materials

Raw Red Sea Feiioa
materials currant | buckthorn ejo

Dried whole fruits 9 8 9
Powder from

dried fruits 8 7 8
Dried waste

products 7 7 7
Dried waste

products powder 6 6 5

The swelling index for dried whole currant
fruitis 9, for dried fruit powder — 8, for dried waste
products and dried waste products powder — 7 and
6, respectively.

This trend is also observed in sea buckthorn
and feijoa raw materials. Dried whole sea buck-
thorn fruits had a swelling index of 8, dried waste

products — 7, and after grinding, the swelling in-
dex decreased further and was already 6. This is
also typical for feijoa fruits: the index of dried
whole fruits was 9, and of dried waste products —
7, respectively, their powders 8 and 5.

The index of dried whole fruits and powder
from dried whole fruits in red currant and feijoa
was the same, and in sea buckthorn these indica-
tors were lower by 1 unit. The dried waste pro-
ducts of red currant, sea buckthorn and feijoa had
a swelling index of 7. The powder from the dried
waste products of red currant and sea buckthorn
had the same value — 6, in feijoa it was equal to —
5, that is, by one unit less.

Results of determination by the fractionation
method.

As a result of the studies conducted by the
fractionation method (Fig. 1), it was found that the
dried fruits of red currant contain 5.01 £ 0.13% of
WSPS, and 5.77 +0.15% in the waste products. PS
in the dried fruits of red currant is 2.63 £+ 0.07%,
in the waste products 3.73 = 0.11%.

Sea buckthorn, according to the results of the
content of WSPS, has the following indicators:
in dried fruits — 1.89 + 0.07% and in waste prod-
ucts —3.89 + 0.14%. The results of the PS studies:
in fruits — 1.07 £ 0.04%, and in waste products —
2.38 £0.09%. And these are the lowest values of
the selected raw materials.

Feijoa is the highest in terms of the content
of WSPS: 7.11 + 0.22% in fruits, 7.33 = 0.23%
in waste products. The PS content in fruits
is 3.55+0.15%, and in waste products —
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Figure 1. Isolation of PS by fractionation from red currant (Ribes rubrum) fruit waste products

4.05+0.17%. The results of the fractionation
method are shown in Figures 2 and 3.

Accordingly, after the fractionation method
of quantitative determination of the content of
WSPS and PS, it was found that in the studied
types of plant material, PS is most quantitatively
contained in feijoa: in fruits —3.55+0.15%, and in
waste products — 4.05 = 0.17%. Red currant fruits
contain 2.63 £ 0.07% of PS, and 3.73 £ 0.11% in
the waste products. Sea buckthorn has the lowest
indicator of PS: in fruits — 1.07 &+ 0.04%, in waste
products — 2.38 £ 0.09%. The results of compar-
ing the content of PS in the selected types of raw
materials are shown in Fig. 4.

Discussions and conclusions

As a result of the research, in terms of the ini-
tial mass (100 g) of fresh raw materials, we obtained
the yield of the finished product — dried waste prod-
ucts: red currant (Ribes rubrum) — 12 + 0.25%, sea
buckthorn (Hippophae rhamnoides) — 15 £ 0.32%,
feijoa (Acca sellowiana) — 18 + 0.38%. As for fresh
raw materials, almost half of it is used for waste
and losses during juice and waste products produc-
tion. For example, losses in juice and waste prod-
ucts production in red currant (Ribes rubrum) are
8.03 + 0.28%, sea buckthorn (Hippophae rhamnoi-
des) — 0.5+£0.02%, and feijoa (Acca sellowiana)
— 11.21 £ 0.42%. Therefore, it can be said that to
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WSPS, %
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PS, %
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S = D W kA UUON O X

[ Red currant 5,01 + 0,13
I Scabuckthorn 1,89 + 0,07
B Feijoa 7,11 +£0,22

[ Red currant 2,63 + 0,07
I Sca buckthorn 1,07 + 0,04
B Feijoa3,55+0,15

Figure 2. The results of fractionation of the WSPS and PS of dried fruits: red currant (Ribes rubrum),
sea buckthorn (Hippophae rhamnoides), feijoa (Acca sellowiana)
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I Feijoa 7,33 £0,23

0

[ Red currant 3,73 £ 0,11
B Sca buckthorn 2,38 + 0,09
I Feijoa4,05+0,17

Figure 3. The results of fractionation of dried waste products: red currant (Ribes rubrum),

sea buckthorn (Hippophae rhamnoides), feijoa (Acca sellowiana)

Red currant, %

2,5
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[0 Fruits 1,07 £ 0,04
[ Waste products 2,38 + 0,09
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4,1
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3.8
3,7
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3,5
34
33
[ Fruits 3,55+0,15

[ Waste products 4,05 + 0,17

Figure 4. The results of quantitative determination by the method of PS fractionation:

red currant (Ribes rubrum), sea buckthorn (Hippophae rhamnoides), feijoa (Acca sellowiana)
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prevent the irrational use of the waste after juice ex-
traction as a secondary raw material, it can be further
used to obtain the PS for pharmacy and medicine.

The determination of the swelling index shows
us that grinding reduces the swelling index of plant
material. We can say, that grinding of long chains of
polysaccharides leads to a loss of swelling ability.
The comparing the swelling index shows a decrease
in this parameter in the waste products by one unit
in all raw materials, which indicates the loss of PS
during obtaining juice from fruits. The presence of
PS in the juice of red currant (Ribes rubrum) fruit is
indicated by the fact that the swelling index differs by
2 units between the fruit and the red currant (Ribes
rubrum) meal. The highest swelling index was ob-
served in the raw materials of feijoa and red currant,
and the lowest in the raw materials of sea buckthorn.

The study by fractionation method con-
firmed that the highest content of PS was in
feijoa: in fruits — 3.55 + 0.15% and waste prod-
ucts — 4.05 +0.17%. The content of PS in the
raw materials of red currant was slightly lower:
in fruits — 2.63 = 0.07% and waste products —
3.73 +0.11%. The lowest content of PS was ob-
served in sea buckthorn fruits — 1.07 = 0.04% and
waste products — 2.38 £ 0.09%.

The obtained results of quantitative deter-
mination of the PS in the selected raw materials
confirm that after juice extraction from red cur-
rant, sea buckthorn, and feijoa fruits, a significant
content of polysaccharides remains in the waste
products. The waste products are secondary raw
materials, so they can be used as resource-saving
and waste-free production technologies.
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JlocaixkeHHs BOIOPO3YNHHHUX MOJICAXapUAiB i NEKTUHOBUX PEYOBHH ILIOAIB
Ta MIPOTY CMOPOAMHM YepPBOHOI (Ribes rubrum), 00inuxu KpymIMmHOBUIHOI
(Hippophae rhamnoides), ¢eiixoa (Acca sellowiana)
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Anomauyisn: nekmun — ye noaicaxapuo, aKuil MICmumoscs 8 QPyKmax, 08ouax i KopeHeniooax. Bin
€ eeneymeoprogauem, sacycHukom i cmaoinizamopom (De-Qiang Li .etc, 2021). [lekmunogi peuogunu
€ npupoonumu enmepocopoenmamu. Ha oanuii momenm, i3 nposedenoco ananizy nimepamypu (Olu-
funke D.Akin-Ajani etc, 2021; Paola Foti etc, 2022; Annie Stuart 2021; Yao J. etc, 2022; Welela Meka
Kedir etc, 2022) mooicna nazeamu Hacmynui apmakonoeiuui eghekmu nekmunie: pe2ynionms npoyecu
MpagieHts, NOTNULYIOMb KUUKO8Y MIKPOGHIOpY, Maoms aHmubaxmepianbhy 0ito, BUKOPUCTOBYIOMb 8
AKOCMI NpediomuKie, pe2yioms 6MICM 21H0K03U 8 KPOGl, CHPUSIOMb 3HUMCEHHIO PIBHS XOleCMepUH) 8
KpO8i ma 6U8e0eHHI0 MOKCUUHUX Peyo8uH. /[ 00CiOxicenHs NeKmUuHie Hamu 0y10 00paHO POCIUHHY
CUPOBUHY. NIOOU MaA WPOm cMOpoOouru 4epgoHoi (Ribes rubrum), ooninuxu kpywunosuonoi (Hippo-
phae rhamnoides), ¢etixoa (Acca sellowiana). Memoio docnidxcenns 6yn0 uueHHs 000POIHUHHUX
nonicaxapuoie i NeKMUHOBUX PeYosUH N100I8 ma wpomy oOpaHoi cuposunu. Busnauunu mexnonoziuni
NOKA3HUKU CUPOBUHU, BCIAHOBUNU CNIBBIOHOULEHHS MIJIC CINCUMU [ BUCYULEHUMU NIIOOAMU MA ULPOMOM,
empamu niciisg 00epixicanns coxy. Ompumanu uxio 20moeo20 NPOOYKMY — WPOMY BUCYULEHO20:
cmopoounu uepsoroi (Ribes rubrum) — 12 +0,25%, obninuxu kpywunosuonoi (Hippophae rhamnoi-
des) — 15 £ 0,32%, ¢eiixoa (Acca sellowiana) — 18 + 0,38%. Bcmanosunu, wo UKOPUCMAHHS WUPOMY),
K 8MOPUHHOT CUPOBUHU MOdice Oymu suKopucmaue K 6e368i0xo0He, pecypcozbepicaioye UpoOHUYMEO.
Memooamu docniodicenns Oyu: Memoo 8UHAYeHHsI NOKA3ZHUKA HAOYXAHHS | Memoo (paKyiony8anHs.
Hocnioscyouu pociunHy cupo8uHy MemoooM 6U3HAYEHHSI NOKA3HUKA HAOYXAHHS 8CMAHOBIIEHO, U0
NOOPIOHeH S 3MEeHULYE NOKA3HUK HaOyxanHs. [1icis nposedents 00CnioiceH s MemoOoM paKyioHy8aHHs.
KinbKicHo20 eusHauenns emicmy 1P, ecmanosneno, wo kinokicno IIP Haiibinbue micmumocs 6 getixoa:
6 nnooax — 3,55 = 0,15%, a 6 wpomi — 4,05 £ 0,17%, 6 nnooax cmopoounu uepeonoi [1P micmumucs
2,63 £0,07%, 6 wupomi 3,73 +0,11%;, a natimenwuii noxasnux [1P mae obninuxa: e niodax— 1,07 + 0,04%,
6 wipomi — 2,38 + 0,09%. Pezynomamu 0ocniodcenv 0aioms niocmasu 3pooumu 6UCHOB0K: N100U ma
wipom n1o0ie cmopoouru uepgonoi (Ribes rubrum), ooninuxu kpywurosuonoi (Hippophae rhamnoides),
etixoa (Acca sellowiana) € nomyosicHum 0xcepenom 00epHCAHHs NEKMUHY.
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Abstract: one of the most frequently used analgesics and antipyretics in the world is paracetamol,
despite its hepatotoxicity. The analysis of scientific works showed that common application paracetamol
with thiotriazoline decrease in its hepatotoxicity. Pharmacologists offer a combined medicine containing
the analgesic-antipyretic paracetamol and thiotriazoline with hepatoprotective action. For the specified
combination of paracetamol and thiotriazoline, it is necessary to create a rational dosage form — tablets.
To this purpose, it is necessary to select excipients, to investigate their influence on the technological para-
meters of tablets based on thiotriazoline and paracetamol, to substantiate the choice of the best excipients
in the development of a tablet medicinal product. In order to develop the optimal composition of para-
cetamol tablets with thiotriazoline by wet granulation, the following technological operations were used:
sieving, weighing, mixing, moistening, granulation, drying, repeated granulation, powdering and pressing.
We used excipients that meet the requirements of the SPhU and ensure the fulfillment of all technologi-
cal indicators of the quality of tableted drugs. For the implementation of the experiment, mathematical
planning was used, namely a five-factor plan based on the Hyper-Greaco-Latin square. In the course of
research, the dependence of all studied parameters (mass homogeneity, friability, resistance of tablets to
crushing and disintegration time) was determined on auxiliary substances that were included in the com-
position of tablets based on thiotriazoline and paracetamol according to the selected experimental plan.
Technological quality indicators of the obtained tablets, namely Microcrystalline cellulose (MCC) 101, Ar-
bocel P 290, sodium croscarmellose, Aerosil 200, stearic acid, as a binding solution — 5% starch paste.

Keywords: tablets, paracetamol, azol, dispersion analysis, excipients.

Introduction al. 2020, Chiew, A. L. et. al. 2020). To reduce the
One of the most frequently used analgesics and toxic effect on the liver, it is necessary to follow
antipyretics in the world is paracetamol, despite the recommendations on the maximum daily dose
its hepatotoxicity (Rollstin, A. D., & Seifert, S. A. of paracetamol and not to use it together with ot-
2013, Koppen, A. et. al. 2014, Kang, A. M. et. her medicines. Therefore, research in this direc-
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tion, namely the causes and mechanisms of the
toxic effect on the liver by paracetamol in order
to develop more effective treatment and preven-
tion strategies in case of overdose, is relevant for
medicine (Wong, A. et. al. 2017, Wong, A., &
Graudins, A. 2017). It has been proven that the
hepatotoxicity of paracetamol is significantly re-
duced when it is used together with thiotriazoline
(ITocoxosa, K. A., ta in. 2013, ITocoxosa, K. A.,
& Bonbceka, A. C. 2012, ITocoxosa, K. A., Ta iH.
2014). Pharmacologists offer a combined medi-
cine containing the analgesic-antipyretic parac-
etamol and thiotriazoline with hepatoprotective
action. The combination of these substances in one
dosage form is an opportunity to achieve the mini-
mum hepatotoxic effect of paracetamol and, at the
same time, to ensure the optimal pharmacological
effect on the body. For the specified combination
of paracetamol and thiotriazoline, it is necessary
to create a rational dosage form — tablets.

Aim

The study the influence of excipients on the
pharmaco-technological parameters of tablets
based on thiotriazoline and paracetamol obtained
by the method of wet granulation and to substan-
tiate the choice of the best of them in the devel-
opment of a tablet medicine using the method of
mathematical planning of the experiment is the
purpose of this article.

Materials and methods

When creating combined tablets containing
paracetamol and thiotriazoline, their physical
properties and quantity in the composition of the
tablets were previously taken into account. The
obtained mixtures of paracetamol powders with
thiotriazoline have pharmaco-technological pro-
perties that indicate that the method of wet granu-
lation should be used to obtain tablets.

At receiving tablets, much attention is paid to
the choice of excipients used in wet granulation:
fillers, disintegrants, sorbents, lubricants, binding
solutions. Excipients must ensure the fulfillment
of certain pharmaco-technological requirements
by the SPhU for tablets (dhapmakones Ykpainu, JI.
(2015)). During the work, 25 different excipients
were studied, which grouped in five groups of five
substances each: fillers (factor A —a; — MCC 101,
a, — arbocel R 290, a; — Emcompress, a; — lac-
tose, as — powdered sugar); disintegrants (factor

B — by — potato starch, b, — sodium croscarmel-
lose, b; — sodium carboxymethyl starch, bs — so-
dium starch glycolate, bs — pregelatinized starch);
binding solutions (factor C — ¢, — 3% starch paste,
¢ — 5% PVP, C3 — 5% MC 15, cs— 5% PVA, Cs
— 5% HPMC 2910); samples of microcrystalline
cellulose (factor D — d, — Aerosil 380, d, — Aerosil
200, d; — fluoride calcium silicate, ds — neusilin
US2, ds — siloid 244 FP) and lubricants (factor E
— e; — magnesium stearate, e, — calcium stearate,
e; — stearic acid, es— sodium stearyl fumarate, es —
sodium lauryl sulfate).

For the study of five qualitative factors, a
Greaco-Latin 5x5 (I'pomoBuii, T. A. Ta iH. 2008)
was chosen. The matrix of the planning of the ex-
periment and the results of the study of techno-
logical indicators of the quality of tablets based
on thiotriazoline and paracetamol are given in the
table 1.

Results

For the purpose of develop the optimal com-
position of paracetamol tablets with thiotriazoline
by wet granulation, the following technological
operations were used: sieving, weighing, mixing,
moistening, granulation, drying, repeated granu-
lation, powdering and pressing. Model mixtures
were prepared as follows: the mixture of parac-
etamol and thiotriazoline was carefully mixed, fil-
ler and disintegrant were added and mixed again.
The powder mass was moistened with a solution of
a binder until the formation of a plastic mass. The
wet mass was rubbed through a sieve with a hole
diameter 3 mm and dried at a temperature 60 °C.
The dried granules were rubbed through a sieve
with a diameter 1.5 mm and powdered with slip-
pery, lubricating substances.

25 series of tablets were obtained, mass uni-
formity, friability, resistance to crushing and dis-
integration time were investigated. The research
results were subjected to variance analysis, and
graphic dependencies were built for the most sig-
nificant factors.

When studying the uniformity of the tablets
mass based on thiotriazoline and paracetamol, it
was established that only factor E — the nature of the
lubricants — has an effect on this indicator (Fig. 1).

Fig. 1. Influence of the lubricants nature on the
uniformity of the tablets mass based on thiotriazo-
line and paracetamol.
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Table 1. Experiment design matrix and test results of tableting mass
and tablets based on paracetamol with thiotriazoline

N Factor Response
0 A|B|C|D|E Y1 y'i y2 y" Y3 y's V4 y'4
Lla | b |c | di | e 4,06 3,43 101,3 109.8 0,79 0,71 4,0 5,0
22l a | by || d| e 3,78 2,56 | 149,9 | 1345 0,60 0,65 8,0 10,0
3.0 a | by | e | ds| oes 4,67 3,43 1359 | 141,8 0,57 0,51 9,0 11,0
4. ar | bs | ca | da | e 3,23 3,08 95,2 98,9 0,96 0,92 36,0 39,0
5.0 ar | bs | cs | ds | es 2,45 1,90 | 138,6 | 125.5 0,85 0,89 37,0 39,0
6. a2 | bi | c2 | d3 | e 3,87 3,25 66,1 69,0 0,93 0,90 8,0 11,0
7.1 a | ba | c3 | da | €5 2,96 2,60 92,4 | 102,9 0,47 0,42 6,0 7,0
8.l a | by | ca | ds | & 4,94 3,46 84,8 67,1 0,85 0,96 3,0 3,0
9.1 a | bs | cs | di | & 2,88 2,12 | 131,2 | 1248 0,76 0,84 50,0 58,0
10. | a2 | bs | ¢ | d2 | & 3,54 2,59 | 105,2 | 103,0 0,76 0,84 5,5 7,0
I1. | as | bi | e | ds | e 3,12 2,86 115,0 114,6 0,47 0,49 56,0 65,0
12.| a3 | ba | ca | di | e 4,07 3,56 | 112,0 | 103,4 0,44 0,49 6,0 9,0
13.] a3 | bs [ cs | do | €4 2,11 2,60 | 1124 | 97,70 0,66 0,73 10,5 13,0
14.] a3 | bs | c1 | ds | &5 2,94 2,23 107,0 | 102,5 0,79 0,83 65,0 65,0
I5.] a3 | bs [ 2 | ds | & 4,50 3,62 118,6 | 121,9 0,59 0,51 65,0 65,0
16. | a2 | b | ca | d2 | &5 3,53 3,14 | 9540 | 104,7 0,43 0,39 65,0 65,0
17.] as | b | o5 | ds | e 4,11 3,43 128,9 | 109,4 0,78 0,91 7,0 8,0
18] a1 | bs | ¢ | ds | & 3,62 3,02 | 145,5 149,6 0,68 0,71 12,0 13,0
19. | a4 | ba | c2 | ds | es 4,55 3,23 1952 | 165,7 0,56 0,63 28,0 25,5
20.| as | bs [ ¢ | di | es 2,87 2,13 161,5 190,2 0,54 0,52 65,0 65,0
2. as | b | ¢cs | da | & 4,29 3,11 | 87,95 86,9 0,47 0,49 36,0 39,0
22 as | by | ¢ | ds | es 4,27 3,56 93,5 87,5 0,63 0,68 4,0 5,5
23, as | bs | ¢ | di | &5 4,48 344 | 156,3 132,5 0,48 0,52 7,5 8,0
24| as | bs | o | d2 | e 4,23 3,22 | 169,1 161,2 0,43 0,49 65,0 65,0
25| as | bs | ca | Az | e 2,57 2,14 | 145,2 | 149,8 0,41 0,48 65,0 65,0
Note:

y1 and y'i — homogeneity of the tablets mass, +% of the first and second series, respectively;
y2 and y" — resistance of tablets to crushing, N of the first and second series, respectively;
ys and y's tablet friability,% of the first and second series, respectively;

y4 and y'4 — tablet disintegration time, min. first and second series, respectively.

The smallest deviation from the average weight
of tablets based on thiotriazoline and paracetamol
is observed when using calcium stearate (£2,87%),
sodium lauryl sulfate (+2,98%) and sodium stea-
ryl fumarate (£3,09%). These substances have an
advantage over stearic acid (+3,70%) and magne-
sium stearate (£3,90%).

Dispersion analysis of experimental data on de-
termining the resistance of tablets based on thiotri-
azoline and paracetamol to crushing showed the

statistical significance of all 5 factors: A>B > C>
E>D > res.

In fig. 2. the influence of fillers (factor A) on
the resistance to crushing of tablets is given.

According to the given fig. 2, the greatest re-
sistance to crushing is provided by the introduc-
tion of lactose (144,63 N) into the tablet mass.
We also get a good result when using powdered
sugar (126,98 N), MCC 101 (123,15 N) and Em-
compress (110,52 N). The worst result is obtained
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Fig. 2. The influence of fillers on the resistance
to crushing of tablets based on thiotriazoline
and paracetamol

when using arbocel R 290. Analyzing factor B, the
strongest tablets are obtained when using prege-
latinized starch (136,96 N) and starch glycolate
(135,09 N). The worst result is obtained when po-
tato starch (95,08 N) is added to the tablet. Among
binders, 5% MC 15 and 5% PVP provide the best
resistance to crushing. The value of resistance to
crushing in both cases was higher than 130 N. The
ranked number of advantages of the lubricants
effect on the resistance to crushing of the studied

tablets is as follows: calcium stearate (136,01 N),
stearic acid (123,01 N), magnesium stearate
(117,22 N), sodium lauryl sulfate (115,7 N), so-
dium stearyl fumarate (107,2 N). The tablets
containing samples of microcrystalline cellulose
(factor D) — Aerosil 380 (132,28 N) were the most
resistant to crushing, which had advantages over
Aerosil 200 (123,33 N), syloid 244 FP (118,46 N),
fluoride calcium silicate (115,57 N) and neusilin
US2 (109,98 N).

When studying tablets based on thiotriazoline
and paracetamol for friability based on dispersion
analysis, the experimental data can be placed in the
following sequence: A> D > E > C, factor B does
not affect this indicator.

Having analyzed the results according to the
studied indicator, can be concluded that the ob-
tained model tablets meet the requirements of the
SPhU, because loss in mass does not exceed 1%.

In fig. 3 shows the effect of factor A on the
friability of paracetamol tablets with thiotriazo-
line.

The influence of the most significant factor A
on the friability of tablets based on thiotriazoline
and paracetamol shows that the most resistant to
abrasion were the series in which powdered sugar
(0,46%) was used as a filler, lactose (0,54%) and
Emcompress (0,55%). These substances had an
advantage over MCC 101 (0,74%) and Arbocel
R 290 (0,77%).
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Fig. 3. The influence of fillers on the friability of
tablets based on thiotriazoline and paracetamol
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The least abrasion of tablets based on thiotri-
azoline and paracetamol was obtained when us-
ing neusilin (0,45%) and Aerosil 200 (0,55%) as
samples of MCC. When using Aerosil 380, siloid
244 FP, fluoride calcium silicate, the value of the
research indicator did not significantly deteriorate.

The effect of lubricants on the friability of the
studied tablets is possible present as follows num-
ber of advantages: stearic acid (0,53%) >calcium
stearate (0,54%) >sodium lauryl sulfate (0,61%)
>magnesium stearate (0,64%) >sodium stearyl fu-
marate (0,75%).

Among the binders studied, it provided the lowest
tablet abrasion value 5% MC 15 (0,49%), followed
by —5% of PVP (0,58%), these binding solutions had
an advantage over 5% PVA (0,63%), 3% starch paste
(0,67%) and 5% of HPMC 2910 (0,69%).

Disintegration time is an important indicator
of the quality of a tablet product. According to the
SPhU, the disintegration time of tablets that are not
coating should not exceed 15 minutes. Among the
received model tablets in some series, namely 4,
5,9, 11, 15, 16, 19, 24, 25, the disintegration time
was more than 15 min.

Based on dispersion analysis, the studied qua-
lity factors for the specified indicator can be placed
in the following sequence: B>A>C>E > D. The
influence of the most significant factor B on the
time of tablet disintegration is shown in Fig. 4.
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Fig. 4. The disintegrants effect
on the disintegration time of tablets based on
thiotriazoline and paracetamol

From the data of fig. 4, it can be seen that the
shortest disintegration time that meets the require-
ments of SPhU was in tablets that contained sodium
croscarmellose (7 min) and sodium carboxymethyl
starch (9 min). When using potato starch, prege-
latinized starch, and sodium starch glycolate, the
disintegration time increases to 50 minutes.

When examining tablets, the disintegra-
tion time is ranked as follows: arbocel R 290
(15,8 min) > MCC 101 (19,8 min) > lactose
(35,3 min) > powdered sugar (36,0 min) >
Emcompress (41,9 min).

Among binding solutions, the best disintegra-
tion time of tablets is provided by the use of 3%
starch paste (18,6 min). The worst disintegration
time is obtained with moistened tableting mass by
3% MC 15 (41,4 min)

The effect of lubricants on the disintegra-
tion of the obtained tablets can be illustrated by
the following number of advantages: stearic acid
(17,6 min), sodium stearyl fumarate (25,7 min),
magnesium stearate (29,0 min), sodium lauryl sul-
fate (36,4) and calcium stearate (40,2 min).

Analyzing the effect of microcrystalline cellu-
lose samples on the dissolution time of tablets based
on thiotriazoline and paracetamol, they can be
placed as follows: siloid 244 FP (26,6 min) > Aero-
sil 380 (27,7 min) > Aerosil 200 (31,4 min) = fluo-
ride calcium silicate (31, 4 min) > neusilin US2
(31,8 min).

Conclusions

1. By using a five-factor experiment — the
Greako-Latin square, the influence of 5 qua-
lity factors on the main quality indicators
of tablets based on thiotriazoline and parac-
etamol was established.

2. Ranked series of advantages of the effect of
excipients on 4 reviews (indicators), namely
uniformity of mass, abrasion resistance, re-
sistance to disintegration and disintegration,
were constructed.

3. On the basis of the obtained results, the best
excipients were selected for the develop-
ment of the composition and technology of a
tableted medicinal product based on thiotri-
azoline and paracetamol by wet granulation,
namely: MCC 101, Arbocel R 290, sodium
croscarmellose, Aerosil 200, stearic acid, as
a binder solution — 5% starch paste.
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Anomauyin: 00HuM 3 HAUOIILUWL HACMO BHCUBAHUX AHATLEEMUKIE MA AHMUNIPemuKie y ceimi
€ napayemamol, He38adCcaryu Ha U020 2enamomoKCudHicme. AHani3 HAYKOGUX npayb NOKA3ae,
Wo Npu CRIIbHOMY 3ACMOCYBAHHI NAPAYEmamory 3 MmiOmpuazoniHOM € CYMMEGe 3HUICEHHS U020
eenamomoxcuunocmi. Papmaxonoeamu NPONOHYEMbCA KOMOIHOBAHUL TIKAPCLKULL 3a4ciO, wWo eMiuye
AHATbCEMUK—AHMUNIPEMUK napayemamon ma 2enamonpomekmop — miompuazonin. [[na exazanoi
KomMOIHayii napayemamony 3 mMIOMPUA3ONIHOM HeOOXIOHO CMEOpUmMU PAYIOHAIbHY  JIKAPCHKY
Gopmy — mabnemku. /s yb02o0 HeoOXiOHO nidibpamu OONOMINCHI pedyosuHU, OOCTIOUMU iX 6nIue
HA MeXHONO02IUHI NOKA3HUKU MAabIemoK OCHO8I MIOMPUA3oniHy ma napayemamony, OOIpYHmyeamu
8UDIp Kpaujux OONOMINCHUX DEYO8UH NpuU po3poodyi mabliemosano2o NiKapcbkoeo 3acody. 3 memoio
PO3POOKU ONMUMANLHO20 CKAAJY mMabiemoK napayemamoiy 3 miompuazoniHoM 60102010 ePAHYIAYIED
OVIO  BUKOPUCMAHO HACMYNHI MEXHONO2IUHI onepayii: NPOoCIlOBAHHS, 36ANCYBAHHSA, 3MIULYBAHHSL,
3801024CYBAHHSA, SPAHYIIOBAHHS, BUCYULYBAHHS, NOBMOPHE 2PANYII0BAHHS ONYOPIOBAHHS A NPECy8AHH.
Bukopucmosyeanu oonomischi pevosunu, ki ionosioaioms eumozam DY i 3abe3neuyioms UKOHAHMHS
8CIX MEXHON02IYHUX NOKA3HUKIE AKOCMI mabiemosanux npenapamis. /[nsa peanizayii ekcnepumenmy
BUKOPUCIOBYBANU MAmMeMamuite niany8ants, a came n’amu haKkmopHuti niau Ha OCHO8I 2inep-epeko
JIaMUHCbK020 Keaopamy. ¥ npoyeci 00CaioHceHb GUIHAUUNU 3ATLEHCHICND YCIX O0CIONCYBAHUX NOKAZHUKIB
(00nopionicmb macu, CMmupaHicms, cmiuKicms maodiemok 00 po30asi08aHHs Ma Yac po3nadanHs) 6io
OONOMIICHUX PedOBUH, KI BOOUTUCS 8 CKIA0 MAabIemoK Ha OCHO8I MIOMPUAZONIHY Ma Napayemamony
32i0H0 8UbOpano2o naaHy excnepumenmy. Ha ocrosi ananisy 6yno 8idiopano 011 nooanbuiux 00CaioxHcets
OONOMIDICHI Pe4OBUHU, KT YUHUIU MAKCUMANbHUL e(heKm HA OCHOBHI MEXHONO02IYHI NOKA3HUKU AKOCMI
ompumanux maonemox, a came MKIL] 101, apboyernv P 290, nampiii kpockapmenvosa, aepocun 200,
KUCTIOMA CMeapuHosa, 5K 36 s3y1ouu po3duut — 5% KpoxmanvHuil Kietcmep.

KarouoBi cjoBa: TabneTkuw, mapareTamon, TIOTPHA30JiH, JUCHEPCIHHUKA aHai3, JIOMOMIKHI
PCYOBUHM.
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