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QUANTUM, MOLECULAR AND CONTINUUM MODELING IN
NONLINEAR MECHANICS OF VIRUSES
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Introdution. Viruses are a large group of pathogens that have been identified to infect animals, plants,
bacteria and even other viruses. The 2019 novel coronavirus SARS-CoV-2 remains a constant threat to the
human population. Viruses are biological objects with nanometric dimensions (typically from a few tens to
several hundreds of nanometers). They are considered as the biomolecular substances composed of genetic
materials (RNA or DNA), protecting capsid proteins and sometimes also of envelopes.

Objective. The goal of the present review is to help predict the response and even destructuration of
viruses taking into account the influence of different environmental factors, such as, mechanical loads,
thermal changes, electromagnetic field, chemical changes and receptor binding on the host membrane.
These environmental factors have significant impact on the virus.

Materials and methods. The study of viruses and virus-like structures has been analyzed using models
and methods of nonlinear mechanics. In this regard, quantum, molecular and continuum descriptions in virus
mechanics have been considered. Application of single molecule manipulation techniques, such as, atomic
force microcopy, optical tweezers and magnetic tweezers has been discussed for a determination of the
mechanical properties of viruses. Particular attention has been given to continuum damage—healing mechanics
of viruses, proteins and virus-like structures. Also, constitutive modeling of viruses at large strains is
presented. Nonlinear elasticity, plastic deformation, creep behavior, environmentally induced swelling (or
shrinkage) and piezoelectric response of viruses were taken into account. Integrating a constitutive framework
into ABAQUS, ANSYS and in-house developed software has been discussed.

Conclusion. Link between virus structure, environment, infectivity and virus mechanics may be useful to
predict the response and destructuration of viruses taking into account the influence of different
environmental factors. Computational analysis using such link may be helpful to give a clear understanding of
how neutralizing antibodies and T cells interact with the 2019 novel coronavirus SARS-CoV-2.

KEY WORDS: virus, mechanics, atomic force microcopy, stress, deformation, damage, healing, modeling,
simulation
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INTRODUCTION related to the recent outbreak of the 2019
novel coronavirus SARS-CoV-2 and fast
spread of the disease COVID-19 around the
world, we decided to present in this overview
the applications of nonlinear mechanics to
such biological structures as viruses. In this
regard, the experimental, theoretical and

In the past reviews [1, 2, 3, 4], we focused
the attention of readers on the nonlinear
biomechanics of hard and soft tissues of
living organisms. Due to the appearance of a
number of important research questions [5]

© Zolochevsky O. O., Parkhomenko S. S., 5
Martynenko O. V., 2022
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computational studies of viruses and virus-
like structures have been analyzed using
models and methods of nonlinear mechanics.

According to Schrodinger [6], the
biosphere is not an isolated thermodynamic
system. Therefore, appearance and mutation
of such disease-causing microorganisms as
viruses are closely related to the evolution of
cellular life. The general aim of the present
review is to help predict the response and
even destructuration of viruses taking into
account  the influence of  different
environmental factors. The environment is
considered to be made up of those parts of the
universal system with which the virus
interacts [7]. Therefore, the influence of some
environmental conditions like mechanical
loads, thermal changes, electromagnetic field,
chemical changes and receptor binding on the
host membrane has been analyzed in the
present review. These environmental factors
have significant impact on the virus.

Viruses are a large group of pathogens that
have been identified to infect humans,
animals, plants, bacteria and even other
viruses [8]. Viruses can be considered as the
biomolecular substances composed of genetic
materials (RNA or DNA), protecting capsid
proteins and sometimes also of envelopes [9].
In other words, viruses consist of just a
nucleic acid packaged within a protein shell
and possibly also an envelope. Viral
replication occurs by the inserting viral gene

DNA or RNA Genome
TR

Protein
Shell

a b

<+— Membrane

+—Glycoproteins

in host cells, and an envelope of the new
formed virus particle derives from the host
cell membrane. Building of the viral envelope
involves proteins (glycoproteins), carbo-
hydrates and lipids.

Different viruses range in structure, size,
complexity and mechanisms of entry. RNA
viruses are mostly single-stranded (ss) while
DNA viruses may be either single-stranded or
double-stranded (ds). The sizes of the entire
infectious virus particles (virions) are in the
range of a few tens to several hundreds of
nanometers [9]. RNA viruses include the
common cold, hepatitis C, hepatitis E, human
immunodeficiency virus type 1 (HIV-1),
West Nile, Ebola, influenza, norovirus (NV),
mumps, rabies, Dengue, SARS-CoV (or
SARS-CoV-1), MERS-CoV, SARS-CoV-2,
polio and measles [10]. DNA viruses include
adenoviruses, herpesviruses, in particular,
herpes simplex virus typel (HSV-1),
parvoviruses, papillomaviruses, polyoma-
viruses and poxviruses [10]. Genetic structure
of viruses may be linear or circular. Capsids
may consist of only one or a few structural
protein species, and they may be formed as
single- or multilayered protein shells [11].
Geometry of virus capsids follows helical
(spiral) shape or icosahedral (quasi-spherical)
symmetry. Viral envelope can be considered
as additional protective shell in viruses.
Schematic of virion structure of different
viruses is given in Fig. 1a, b and c.

Nucleocapsid

R/_?\Q Nucleocapsid
c

Fig. 1. Virion structure: Non-enveloped virus with icosahedral capsid structure (a), enveloped virus
with helical nucleocapsid structure (b) and enveloped virus with icosahedral capsid structure (c) [10]

Three highly pathogenic variants of
coronaviruses  (enveloped, positive-sense
single-stranded RNA viruses) have emerged
in the 21st century, such as, severe acute
respiratory  syndrome-related  coronavirus
(SARS-CoV, 2002), Middle East respiratory
syndrome-related coronavirus (MERS-CoV,
2012) and severe acute respiratory syndrome-
related coronavirus-2 (SARS-CoV-2, 2019)

[12]. Up to now, the novel coronavirus
SARS-CoV-2, whose appearance was
predicted 40 years ago in a fantastic novel
[13], remains a constant threat to the human
population. Schematic structure of the SARS-
CoV-2 virion is presented in Fig. 2. It is seen
(Fig. 2) that coronavirus particles comprise at
least four structural protein species: spike (S),
envelope (E), membrane (M) and
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nucleocapsid (N)  [12]. The S protein
including a large globular S1 domain and a

rod-like S2 domain is responsible for receptor
binding on the host cell surface.

Subunit S1

M}Subunit 2

Spike (S)

Membrane (M)

Nucleocapsid (N)
with ssSRNA

Envelope (E)

Fig. 2. Schematic SARS-CoV-2 structure and protein localization [12]

The atomic structure of viruses was
studied in detail using X-ray crystallography
and cryoelectron microscopy [14, 15]. After
this it was established [16] that the most
common simplifications for geometries of
virions correspond to the sphere-like and rod-
like particles, but spherocylinders, cones and
other shell shapes are also available. For
example, schematic of idealized capsid

t=28 nm_—~

}j// e
/'//

models is given in Fig. 3a, b for the spherical
cowpea chlorotic mottle virus (CCMV) and
the ellipsocylindrical  bacteriophage $29 .
Here, the average dimensions for the
idealized models are accepted. It is clear (Fig.
3) that the capsid of ¢29 virion can be
considered as a thin shell [18, 19, 20, 21, 22]
whiles the capsid of the CCMV virion as
moderately thick shell [23, 24, 25].

b

Fig. 3. Schematic structure and model dimensions for the CCMV virion (a), and #29 virion (b) [17]

Also, both tobacco mosaic virus (TMV)
and M13 bacteriophage are rod-like particles
of the cylindrical shape (Fig.4a, b). M13
bacteriophage is 860 nm long and 6.5 nm in a

diameter, while TMV is 300 nm long, 18 nm
in a diameter [26]. Thus, the TMV and M13
virions can be considered as thick-walled
cylinders [27-29].
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Tobacco Mosaic Virus

Tobacco Leaf

4 nm

18 nm

300 nm

t

M13 Bacteriophage Elastic

Models

Coli Bacteria

860 nn

Fig. 4. Schematic structure and model dimensions for the TMV virion (a), and M13 virion (b) [26]

Additionally, the virion of a filamentous
virus like Ebola can be considered approxi-
mately as a cylindrical particle. Furthermore,
the Ebola virus has a diameter of about 80
nm, whereas its length can reach 1-2 pum
[30]. Thus, filamentous viruses are cylindrical
and long. On contrary, HIV, Zika and SARS-
CoV-2 virions are nominally spherical virus
particles. For example, a diameter of SARS-
CoV-2 with spike (Fig. 2) is around 120 nm
[30]. Note that virus shape affects the
mechanical properties of viruses [31].

Virus infectivity is defined as the capacity
of viruses to enter the host cell and exploit its
resources to replicate and produce new
infectious virions, which may lead to
infection and subsequent viral disease in the
human host [32,33]. In order to initiate
infection, viruses must enter host cells and
deliver their genetic material. The most of
viruses take the receptor mediated endocytic
pathways (Fig. 5a, b) to enter host cells [34].
In this case, the plasma membrane binds
specific macromolecules and smaller particles

by means of cellular receptors, such as, sialic
acids, integrins or cell adhesion molecules
(Fig. 5a, b). Up to now, virus entry via
endocytosis is not clear in detail. Depending
on the virus, environment and cell type,
viruses take a number of different endocytic
pathways to gain entry. In general, there are
several virus entry mechanisms with receptor
binding on the host membrane. The first one
(Fig. 5a) is related to clathrin and caveolin
scaffolding in which the plasma membrane
bending is assisted by clathrin/caveolin
assembly [35]. The second one (Fig. 5b) is
related to clathrin/caveolin-independent path-
way in which membrane bending is driven by
receptor-ligand binding [36]. A threshold
virus  particle radius, below  which
clathrin/caveolin independent endocytosis
would not occur, was found to be about
12 nm for cylindrical and about 24 nm for
spherical particles [37]. Thus,
clathrin/caveolin-mediated endocytosis is the
main virus’ pathway from the extracellular
space to the replication site [34].
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Fig. 5. Schematic illustration of the receptor-mediated endocytosis [34]: Stages of clathrin/caveolin-
assisted pathway (a) [35], and clathrin/caveolin-independent pathway (b) [36]

After replication and production of new
infectious virions, viruses must package their
newly replicated genomes for delivery to
other host cells. So, application of optical
tweezers to pull on single DNA molecules of
the bacteriophage ¢29 virion, as they are
packaged, shows that DNA-capsid complex
under study is a force-generating motor [38].
The DNA is kept under high pressure (about
60 atm) inside the wviral shell [38].
Furthermore, this large internal pressure may
be available for initiating the ejection of the
viral genome during infection. Thus, it is
reasonable to expect the existence of external
loads in virus entry mechanisms with receptor

binding on the host membrane [34]. The
initial events when a virus binds to cell
surface receptors were quantified using an
atomic force and confocal microscopy setup
[39]. A generalized viral replication cycle
[40] is given in Fig. 6. Understanding of virus
entry via endocytosis and viral replication is
very important for the development of
antiviral strategies.

In 1997, Virus Mechanics was first
introduced as a new research field by Falvo et
al. [41] after determination of the Young’s
modulus (1.1 GPa) for the TMV (Fig. 4a). In
this regard, atomic force microcopy (AFM)
nanoindentation  experiments,  continuum
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approximation of rod-like virus and elastic
bending theory of beams with circular cross
section under point loading created by the
AFM tip were used. It is interesting to note
that the Young’s modulus of virus is
comparable with that of hard plastics. Also,
the measured Young’s modulus of virus is in
the same order versus the values measured for
structural proteins (about 4 GPa ) [42], such
as, collagen, actin or tubulin, and it is close to
the values for bone (Fig. 7).

In the case of viral capsid proteins, there
are strong covalent chemical bonds, and
weaker noncovalent physical bonds that

include electrostatic bonds (ion pairs and
hydrogen bonds) and van der Waals bonds
[42]. Therefore, deformation of viruses under
mechanical loading arises from the stiffhess
of the bonds that hold the constituent atoms
together.
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Fig. 6. Schematic viral replication cycle, showing the steps thought
to be common to most viruses [40]
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In general, a complete consideration of the
mechanical response in nanosized objects
would benefit from quantum, molecular and
continuum descriptions [42, 44, 45].

Computational analysis methods in
guantum modeling (first principles based
modeling or ab initio calculations) of viruses
are related to solving the many-particle
Schrédinger equation directly. In this case,
the interaction between particles (atoms) is
dictated by their quantum mechanical state.
Unfortunately, understanding of the atomic-
scale interactions between the SARS-CoV-2
spike protein and the ACE2 receptor is
limited by low amount of atoms taken in
simulations [46], because ab initio calcula-
tions are highly computationally intensive
even using supercomputer clusters. So, about
2 300 atoms were taken in the computational
analysis given in [46]. At the same time, the
cryoelectron microscopy structure of the
SARS-CoV-2 spike (S) glycoprotein in the
postfusion state has been well studied and
widely reported [47]. In order to reduce
computational costs, many fragment-like
approaches to quantum modeling have been
developed [48], in which fragments appear as
groups of atoms, and the state of the full
system is computed. An important advance of
fragment-based methods is an approximate
solution of the Schrodinger equation
considering the separate blocks derived for
individual fragments instead of the considera-
tion of a quantum many-atom system.

The core of molecular modeling
techniques (molecular dynamics or MD)
relies on solving the second Newton’s law to
extract the positions of each atom and to
obtain mechanical properties of viruses by
employing the energy approach. In this way,
deformation of virus has been considered in
response to the ability to alter its
conformation under the action of temperature
fluctuations. The obvious advantage of MD
simulations is the ability to access larger
number of atoms, as well as, larger length
scales and longer time scales using
supercomputer clusters. So, the results of
numerically simulated deformation by the
AFM tip are presented for southern bean
mosaic virus using the Lennard-Jones
potential [49, 50]. The solvated viral capsid
system with more than 4.5 million atoms was
equilibrated for 13ns and then force-
indentation simulations were performed [49].
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The effect of calcium removal on the
mechanical properties of this RNA plant virus
has been also studied [50]. Elastic properties
of sesbania mosaic virus were determined
from equilibrium thermal fluctuations of the
capsid surface in molecular dynamics [51].
Simulation system with more than 800 000
atoms was equilibrated for 30 ns. Molecular
simulations on the satellite tobacco necrosis
virus (STNV) capsid were performed with
1.2 million atoms on the 1lustime scale,
exceeding any of the previous studies, and
swelling of the viral capsid caused by calcium
removal was predicted [52]. Molecular
modeling technique was applied to generate
equilibrium dynamics of the mature HIV-1
viral capsid [53]. Note that the HIV-1
retroviral capsid has a cone structure.
Bending of the solvated viral capsid was
numerically simulated for 100 ns at 2 fs time
steps. Such capsid system with 64 million
atoms is one of the largest biomolecular
simulation systems in the world [54].

An alternative simulation technique in the
MD is related to the consideration of virus as
a system of coarse-grained particles instead
of a system of atoms [55]. The simplification
of a simulation system gives the possibility to
reduce computational costs using coarse-
grained models. In this way, several hundred
atoms are represented by a single particle.
Such level of coarse graining allows us to
achieve the microsecond time scale. So,
elastic deformation of the seven coarse-
grained solvated viral capsid systems was
simulated over time intervals of 1.5-25ps
[56]. In this regard, the four plant viruses
(satellite tobacco mosaic virus STMV,
satellite panicum mosaic virus, STNV and
brome mosaic virus), poliovirus,
bacteriophage ¢ X174, and  reovirus  were
studied. It is interesting to note that poliovirus
and reovirus infect humans, whereas
bacteriophage ¢ X174 infects bacteria.
Coarse-grained models on 35 different viral
capsids were developed to simulate the AFM
nanoindentation experiments [57]. The
mechanical response of capsids and breaking
of protein bonds were studied. Considering
capsid deformation by the AFM tip, it was
found that the force-indentation curve
includes the elastic part and the irreversible
one. The relationship between the mechanical
properties of viruses and their structure has
been discussed.
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The other alternative approach in the MD
studies of viruses is associated with lattice
description considering viral capsid as a
system of its structural units (capsomers) [58,
59]. In this way, combined AFM
nanoindentation experiments and computa-
tional modeling on subsecond timescales of
the CCMV capsid are considered. Unlike the
double-stranded DNA bacteriophages, which
can actively package their genetic material to
internal pressures up to 60 atm [38], the filled
plant CCMV capsid is not packed under
pressure. It was taken into account in lattice
description of virus that the capsid of CCMV
is an icosahedral protein shell which is
comprised of 60 trimer structural units with
pentameric symmetry at the 12 vertices
(pentamer  capsomeres) and hexameric
symmetry at the 20faces (hexamer
capsomeres) of the icosahedron [58, 59].
Simulations were carried out in the isolated
single pentamer and hexamer capsomers, as
well as, in the full CCMV capsid at
equilibrium. Computational studies show two
dynamic regimes to be responsible for the
CCMV capsid stiffening and softening. In
particular, stiffening at low force (or
indentation) is similar to Hertz response for
solid bodies in contact. The large-amplitude
out-of-plane  displacements mediate the
capsid bending which is in direct contact with
collapse of the biological structure. It was
numerically established that reversibility and
irreversibility of indentation are correlated
with the mechanical characteristics, i.e.,
elastic deformation and inelastic response due
to local rearrangements of the capsid proteins.
Such investigations can help to understand on
how the CCMV can infect plant tissue
through damaged cell walls that can be
produced by either mechanical or biological
means. For example, swelling of virus may be
related to its mechanism of infectivity.

Continuum description of viruses is
constructed using well developed models and
methods of solid mechanics [27, 60, 61]. In
2004, lvanovska et al. [62] determined the
Young’s modulus (around 1.8 GPa) for the
bacteriophage¢29 based on the AFM
nanoindentation experiments, Hertz model
and theory of elastic thin spherical shells. It is
interesting to note that the Young’s modulus
of ¢29 is larger than that of the TMV [41].
Unlike [41], paper by Ivanovska et al. [62]
was a start for the numerous studies of linear

12

elastic deformation for such viruses of the
spherical shape as CCMV, bacteriophages
and HK97, murine leukemia virus (MLV),
minute virus of mice (MVM), STMV,
Wiseana iridovirus (WIV), and hepatitis B
virus (HBV) [63-71]. Nonlinear finite
element analysis of spherical viruses using
AFM nanoindentation was given in [17, 63,
64, 66, 69, 70, 72-76]. The mechanical
response of viruses has been found to depend
on the packed genome. The linear elastic
bending theory of beams with circular cross
section was applied to the rod-like TMV
virion [77] by analogy with Falvo et al. [41].
Nonlinear finite element modeling of the
TMV capsid at the AFM nanoindentation has
been considered in [78]. The radial Young’s
modulus of the TMV [78, 79] determined
using the Hertz model is comparable with the
axial Young’s modulus [41]. Thus, it is
possible to assume the initial isotropy of the
TMV. In general, continuum techniques are
the preferable methods to simulate the
mechanical behavior of viruses. At the same
time, replacing a discrete structure of virus
with a continuum media is the most critical
part of modeling process.

Both MD and continuum modeling are
employed for mechanical characterization of
virus capsids taking into account prestresses
and linear elasticity [80]. Also, molecular and
continuum levels of description were applied
to the nonlinear analysis of HK97, CCMV
and HBV at the AFM nanoindentation [71,
81]. Multiscale simulations in  Virus
Mechanics are actually rare.

Regarding the simulation of the viral entry
into a cell membrane via endocytosis (Fig. 5),
such important aspects were involved as the
contact mechanics of viruses onto a flexible
membrane [30, 82, 83 ,84, 85], effects of
virus size and ligand density on the
membrane wrapping [86], as well as,
influence of receptor concentration gradient
on the ligand-receptor binding [87]. The
change of receptor density over the host
membrane was described [37, 88, 89] by the
Fick's second law [90, 91, 92], however,
without consideration of diffusion induced
stresses [93, 94, 95, 96, 97, 98]. Continuum
modeling was used for adhesive contact
between the virus and cell membrane, driven
by adhesion [82, 83, 84] or driven by
adhesion and, additionally, by external
displacement (or force) [30, 85], however,



under the assumption of linear elasticity.
Thus, a little is known about the nonlinear
biomechanical interactions between ligand
and receptor molecules. Therefore, up to now,
antiviral strategy based on the nonlinear
mechanics of viruses has not yet been
developed.

MATERIALS AND METHODS

Mechanically, virus behaves identically to
any other elastoviscoplastic material in that it
undergoes large deformation when subject to
different environmental factors (mechanical
load, light, magnetic field). In this regard,
application of single molecule manipulation
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techniques, such as, AFM, optical tweezers
and magnetic tweezers has been given for a
determination of the mechanical properties of
viruses [99].

AFM  nanoindentation.  Since its
invention in 1986, the AFM has been the
most widely used scanning probe microscope
for biological applications [100]. Unfortu-
nately, a tutorial for laboratory training of
Ukrainian students and young specialists in
virology does not include the use of the AFM
[101]. The majority of AFM experiments on
viruses are performed by nanoindentation
(Fig. 8a, b, c) [102, 103, 104].
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Fig. 8. AFM nanoindentation: Schematics (a), three main phases of experiments (b): before contact
(1), during indentation (2) and after breaking (3), and force—piezoactuator displacement curve for

single brome mosaic virus [102-104]

The AFM uses sharp spherical (or conical)
tip (often with radius of curvature about or

below 10 nm) mounted at the free end of a
cantilever. The characteristic feature of AFM
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nanoindentation test with probes attached to
the end of cantilever beams is related to the
principal opportunity for detection of attract-
tive/repulsive forces between the probing tip
and the sample surface in excess of 10 pN
[99]. Taking into account that the indenter
contacts the surface of the sample, the displa-
cement of the cantilever base is translated
into the indentation depth and the deflection
of cantilever [104]. The indentation force F
(Fig. 8a) can be determined by the deflection
of the cantilever, and the indentation depth &
can be calculated from the position of the 3D
piezoelectric actuator. It is clear (Fig. 8c) that
the force-displacement curve at loading
reflects both elastic and plastic properties of
virus. Also, the failure of virus occurs at
indentations between 20 % and 30 % of the
virus diameter and between 0.6 nN and
1.2 nN of the applied force [104]. Limitations
of this technique are large high-stiffness
probe and large minimal force [99].

virus
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Optical tweezers. Optical trapping (or
optical tweezers) can manipulate individual
virus particles using low-power near-infrared
laser beams. In this way, light scattering
imaging (Fig. 9 a, b) is the most often used
method based on the measurement of the
change in a signal or light scattering by indi-
vidual virus particles at a given angle with
time [105, 106]. The scattered light contains
both elastic and inelastic components. Optical
tweezers with the three dimensional
manipulation and small low-stiffness probe
have been developed to exert forces in excess
of 0.1 pN [99]. Limitations of such technique
are sample heating and photodamage. In one
of the first applications of optical tweezers in
Virus Mechanics [68], the Young’s modulus
of the wet STMV crystal was found to be 3.3
GPa. This value is comparable with that of
the bacteriophage ¢29 (around 1.8 GPa) by
Ivanovska et al. [62].

nanochannel

Fig. 9. Light scattering of single virus particles in a nanofluidic optical fiber: Schematic of the
apparatus and an SEM image of the fiber cross section (a), and detected position of a freely diffusing

CCMYV particle in water with time [105]
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Magnetic tweezers. Magnetic manipula-
tion is extremely selective for the magnetic
beads used as probes,

and the single molecules under study are
tethered between a flow cell surface and
magnetic beads. Magnetic tweezers (MT, Fig.
10a, b) and electromagnetic tweezers (MT
designed with electromagnets, Fig. 10c) are
the most straightforward of the three single
molecule  manipulation  techniques to
implement [99, 107]. Furthermore, novel
kinds of this technique (Fig. 10 b, c) allow us
to directly observe torque and twist of nucleo-
protein complexes and viral genomes.
Magnetic (electromagnetic) tweezers have
been developed to exert forces in excess of
10-3(0.01) pN [99]. Also, the spatial and
temporal resolutions of such technique are
higher than optical tweezers and AFM.

Series «Mediciney. Issue 44

Conventional MT (Fig. 10a) consist of two
cubic permanent magnets that produce a
horizontal magnetic field and induce the
stretching of molecules in X, Y and Z
directions [107]. As an example, Fig. 11
shows the experimental data for force-
extension in Z direction of double-stranded
RNA molecule [108].

The wuse of cylindrical magnets and
additional side magnet in MT (Fig. 10b) gives
the possibility to apply the magnetic torque.
The advantage of electromagnets (Fig. 10c) is
that force and rotation can be controlled by
changing the current rather than moving the
magnets. However, unlike optical tweezers,
electromagnetic tweezers do not create a
stable three-dimensional trapping potential
[107]. Limitation of electromagnetic tweezers
is hysteresis in the magnetic field as a
function of current.

c

Fig. 10. Schematics of magnetic and electromagnetic tweezers: Conventional MT (a), magnetic
torque tweezers with cylindrical magnets and additional side magnet (b), electromagnetic torque
tweezers with Helmholtz coils around cylindrical magnets (c) [107]
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Fig. 11. Force-extension measurements using conventional MT for dsRNA [108]

15



Journal of V. N. Karazin” KhNU. 2022

Mechanical properties of viruses.
Experimental data obtained by means of
AFM, optical tweezers and magnetic
tweezers can be used for nanomechanical
characterization of the deformation response
of viruses affected by different environmental
factors (mechanical loads, chemical changes,
thermal changes, electromagnetic field and
receptor binding on the host membrane).

In particular, a reversible linear elastic
regime was  observed for AFM
nanoindentation of virus capsids when the
indentation did not exceed 20-30 % of the
capsid thickness [109]. As known [102], in
the case of spherical capsids and spherical
probes, the relation between the indentation
force F and the indentation depth & can be
described mathematically by different contact
models of continuum mechanics given in
Table 1. Here, E is the Young’s modulus of a
virus; v is the Poisson’s ratio of a virus; R is
the probe radius; a is the contact area radius;
h is the thickness of viral capsid; Fpp is the
adhesion  force; ys is the correction
parameter, yg =+R5 /'h. Most of the studies
of linear elastic deformation during AFM

nanoindentation refer to the application of the
Hertz analysis [110]. However, the Hertz
formulation of the contact problem (Table 1)
leads to incompatibility of displacement
fields due to the, first, geometrically linear
formulation and, second, due to the ignoring
the  appearance of the tangential
displacements [111, 112]. In other words, the
Hertz analysis was done for frictionless and
nonslipping boundary conditions under
assumption thats<<R. In contrary, the
Sneddon model (Table 1) was developed for
large indentation [113]. The Derjaguin-
Miiller—Toporov (DMT) [114] and Johnson—
Kendall- Roberts (JKR) [115] formulations
in Table 1 can be used in cases of small and
large adhesion, respectively. The finite
thickness correction (FTC) was used by
Dimitriadis et al. [116] to introduce an
approximation dependent on probe radius,
thickness and indentation, as polynomial
expansion of the correction parameter ys,
considering sample bound to substrate (FTC
bound in Table 1) or free to move (FTC free
in Table 1).

Table 1

Interpretation of AFM nanoindentation measurements
for spherical tip and spherical virus [102]

Model Equation(s)
Hert _ 4 B/R g3
erz F 3|1t .J“l'ﬁ
E p, e 1Y il ] iR
Sneddon F= s5—=[(a’ + R%) In(£2) — 2aR| 8 = Taln(£2)
DMT _ 4 -..F 32
F 3|1t W |ﬁ + F"":'
JKR AF; 155: 2 (4F gl 1—vl)
F= Fllmm’l 1||I,;u|l pilﬂa 5_%_ ".,-'|l ‘EF. a
FICbound  p_ 3 BB §%2[1 4 1133y, + 1.283x;% + 0.769;° + 0.0975x"]
FTC free F— 3,88 571+ 0.884y; + 0.781ys? + 0.386x;° + 0.0048y;"

="

Thus, the Young’s modulus of a virus can
be derived from the slope of the force-
indentation curves taking into account that
the indenter size, the Poisson’s ratio of a virus
and the thickness of the viral capsid are
known. Note also that the Poisson’s ratio of
viruses can take a range of values from 0.3 to
0.5 [17, 62, 117-124]. Unfortunately, the
Hertz model is affected by harsh limitation to
be carefully considered upon application on
viruses: indentation must be small compared
with probe radius [102], i.e., it should be
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0<<R. To get around this limitation, the
solution of the theory of thin spherical shells
by Reissner [125] was used [126], such as

4ER?
F=—5’ (1)

\/§r\/1—v2
where r is the radius of the middle surface of
viral capsid. Also, in the case of conical AFM
tip and spherical virus the Hertz formulation
[110] can be presented as follows [127]

2 Etana

F= 52
T12 O]
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where « is the semivertical angle of a cone.

Table2  summarizes the available
information about the Young’s moduli of
viruses. It is an extension of the experimental
data given in reviews [16, 109, 128].

Capturing the elastic effects of the
presence of nucleic acids polymers (DNA and
RNA) in viruses is a way to gain insight into
the physicochemical aspects of virus
infectivity [129]. Note that deformation by
compressing, stretching and twisting is vital
for genome packaging. Compression
elements of genome resist pushing, while
tension elements resist pulling.

Table3 provides all the necessary
information about the Young’s moduli of
genomes [130, 131,132, 133, 134, 135, 136,
137, 138, 139, 140]. The freely jointed chain
model and the worm-like chain model
developed in the theory of entropic elasticity
of genomes could not be applied to reproduce
such data using different methods of
measurement [141]. Therefore, the concepts
of solid mechanics [27, 60, 61] were used
with continuum description of genomes. In
this way, the single molecule of DNA is
considered as a straight rod of the circular
cross section (initial radius ryand initial
lengthly) under axial loading. Additionally,
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the average dimensions of DNA are accepted,
such as, rp=1nm, as well as, I, = 50 nm
(long molecules [130, 131,132, 133, 134,
135, 136, 139, 140]), and Ip= 10 nm (short
molecules [137, 138]) in the idealized elastic
model [130, 131, 135, 137, 140]:
EE
Also, the Hertz-type contact models are
used for the AFM nanoindentation [134, 136,
138]. It was found [131, 137] that ssDNA is
more flexible and can reach a larger extension
per base pair than dsDNA. Therefore, the
Young’s modulus of the dsDNA is greater
than that of the ssSDNA and the single-fixed
dsDNA in which the end of one strand was
left free [137]. It is seen (Table 3) that the
values of Young’s modulus obtained from the
measurements on small fragments of DNA
are significantly smaller than that determined
from stretching experiments on long DNA.
Additionally, experiments showed [107, 140]
that the Young’s modulus of dsRNA is
approximately two times lower compared to
that of dSDNA. The Poisson’s ratio has been
accepted for DNA and RNA to be in the
range of 0.33-0.4 [141].

Table 2
Geometrical and elastic properties of viruses
. Inqer Thickness Young's
Virus radius Geometry | Genome | modulus | Year | Reference | Comments
om | @M (GPa)
TMV 2 7 Cylinder SSRNA 11 1997 [41] Axial
T™MV 2 7 Cylinder SSRNA 6.8 2007 [77] Axial
T™MV 2 7 Cylinder SSRNA 1.0 2008 [78] Radial
TMV 2 7 Cylinder sSRNA 1.3 2020 [79] Radial
$29 23.2 1.6 Sphere dsDNA 1.8 2004 [62] Prohead
$29 23.2 1.6 Sphere dsDNA 45 2007 [17] Prohead
CCMV 10.5 3.8 Sphere sSRNA 0.14 2006 [63] Empty WT
CCMV 10.5 3.8 Sphere sSRNA 0.19 2006 [63] Empty SubE
CCMV 10.4 2.8 Sphere sSRNA 0.28 2007 [17] Empty WT
CCMV 10.4 2.8 Sphere sSRNA 0.36 2007 [17] Empty SubE
CCMV 10.5 3.5 Sphere sSRNA 0.22 2008 [72] Native
STMV 8.5 3 Sphere ssRNA 33 2007 [68] Wet crystal
STMV 8.5 3 Sphere ssRNA 10.0 2007 [68] Dry crystal
MLV 46 4 Sphere ssRNA 1.0 2006 [66] Mature
MLV 30 20 Sphere ssRNA 0.23 2006 [66] Immature
HIV-1 45 5 Sphere sSRNA 0.44 2007 [120] Mature
HIV-1 25 25 Sphere sSRNA 0.93 2007 [120] Immature
A 29.5 1.8 Sphere dsDNA 1.0 2007 [64]
HSV-1 49.5 4 Sphere dsDNA 1.0 2009 [117]
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Continued of table 2

MVM 115 2 Sphere ssDNA 1.25 2006 [67]
HBV 11.9 2.4 Sphere dsDNA 0.37 2008 [70]
HBV 12 2.5 Sphere dsDNA 0.26 2010 [81]
wWiv 66 4 Sphere dsDNA 7.0 2008 [69]
HK97 28.2 1.8 Sphere dsDNA 1.0 2012 [65]
NV 14.5 9 Sphere SSRNA 0.03 2010 [118] pH 4.0
NV 10.85 2.7 Sphere SSRNA 0.2 2011 [119]
Influenza | 475 5 Sphere sSRNA 0.045 2011 [75]
Influenza | 46.9 3.1 Sphere SSRNA 0.03 2012 [121]
P2 26 4 Sphere dsDNA 117 2021 [122] Fully filled
P2 26 4 Sphere dsDNA 0.87 2021 [122] 2/3 filled
SARS- .
Cov-2 | 425 5 Sphere | SSRNA | 02 | 2020 | [123] V\ég:‘é”t
SARS- .
0.03 or Without
CoV-2 48 4 Sphere SSRNA 0.06 2021 [124] spike
Table 3
Elasticity of nucleic acid polymers
Young’s
Genome | modulus Test Technics | Year | Reference Comments
(MPa)
dsDNA 346 Stretching Optical 1996 [130] A DNA
dsDNA 300 Stretching Optical 2002 [131] A DNA
ssDNA 240 Stretching Optical 2002 [131] A DNA
dsDNA 207 Nanoindentation AFM 2004 [132] A DNA
dsDNA 393 Twisting-stretching | Magnetic | 2006 [133]
dsDNA 260 Nanoindentation AFM 2007 [134] A DNA
dsDNA 300 Stretching Optical 2009 [135] A DNA
dsDNA 138 Nanoindentation AFM 2019 [136]
ssDNA 18 Nanoindentation AFM 2010 [137] Small DNA
dsDNA 45 Nanoindentation AFM 2010 [137] Small single-fixed DNA
dsDNA 55 Nanoindentation AFM 2010 [137] Small double-fixed DNA
SSDNA 75 Nanoindentation AFM 2014 [138] DNA origami
dsRNA 200 Stretching Optical 2011 [139]
dsRNA 159 Stretching Optical 2013 [140] 150 mM NaCl
dsDNA 298 Stretching Optical 2013 [140] 150 mM NaCl
dsRNA 201 Stretching Optical 2013 [140] 300 mM NaCl
dsDNA 371 Stretching Optical 2013 [140] 300 mM NacCl
dsRNA 217 Stretching Optical 2013 [140] 500 mM NaCl
dsDNA 383 Stretching Optical 2013 [140] 500 mM NaCl

The structural and atomistic defects may
occur in the virus as the indicators of damage
influenced by environment. Development of
damage causes the reduction of virus
stiffness. In this regard, the Young’s modulus
of virus at the current instant of time can be
presented as

E=Eol-0) (4)
Here wis the Kachanov-Rabotnov
damage parameter [27, 60, 61, 142] which is
increasing with time from the initial value

18

o =wgat the reference instant to the final
valuew=w, at the instant of rupture (or
destructuration) of viruses, Egis the Young’s
modulus of virus at the reference instant of
time. In the simplest case it is possible to
accept that @y =0 and . =1. Also, healing
of damage affected by the environmental
factors may occur during the virus life.
Therefore, in general, the Young’s modulus
of virus at the current instant of time can be
written as follows




E = Eo[l- w(1—h)] (5)
Here h is the healing parameter [143, 144,
145, 146] which is increasing with time from
the initial value h=hyat the reference instant
to the final valueh=h,. In the simplest case
we can accept that hp=0and h, =1.

The Young’s modulus defines the
resistance of virus to elastic deformation.
However, it is not enough to reproduce the
nonlinear mechanical behavior of viruses. So,
Fig. 12 shows the force-indentation curves of
empty prohead of the ¢29 virus adsorbed on a
modified glass surface [74]. The AFM
nanoindetation tests were carried out with the
initial prestress on upright and laid down
proheads of ¢29. Figure 13 demonstrates the
nanoindentation studies under loading and
unloading for empty capsid of CCMV with
SubE protein mutant on a glass substrate [63].
The results of the AFM nanoindentation
measurements [63] at increasing loading rates
in the range of 6-6000 nm/s are given in
Fig. 14 for empty CCMV (a) and HK97 (b)
capsids.

Now, a number of comments need to be
made in reference to Figs. 12-14. First, the
nanoindentation results with the initial
prestress given for one and the same location
indicate that the ¢29virus is stiffer in
compression than in tension. In other words,
$#29 is excellent in resisting compression.
One source of tension elements in virus is
related to the natural ability of the protein-
genome complexes to generate an opposing
tension force that will return to its upstretched
state [147]. The next source of tension
elements is the chromatin-genome association
that is highly extensible in the attempt to
return to a state of maximal entropy [147].

Thus, viruses belong to a broad class of
200

100 ¢
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N
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natural and artificial materials with different
behavior under tension, and compression [1,
2, 3, 27, 61, 148, 149, 150, 151, 152, 153,
154, 155, 156, 157, 158, 159, 160]. Second,
the ¢29shells are approximately two times
stiffer along the short axis (particle lying on
its side) than along the long one (upright
particle). Obviously that stiffness of
pentamers is different from that of hexamers.
Also, the force-indentation curves exhibit
large differences when the MVVM capsids are
compressed along the two-, three-, and
fivefold symmetry axes [67, 161]. Thus, it is
necessary to take into account the initial
spherical anisotropy, and, in general,
spherical virus may be a triclinic, monoclinic,
orthotropic, tetragonal, transversely isotropic
or cubic material [162]. Third, the
experimental data under unloading show
clearly that the total strain for viruses
includes the permanent plastic part. Fourth,
the force-indentation curves at the increasing
loading rates give the possibility to reproduce
the creep behavior of viruses. Hence, creep
has been considered as a time dependent
irreversible deformation process. Finally,
fracture of viruses observed in experiments is
related to the bond breaking. There are two
types of fracture in viruses [128]. Brittle
fracture observed in TMV, MVM and HSV-1
[128] occurs at the failure strain of about 0.05
[163]. Ductile fracture of SARS-CoV-2,
CCMV and HBV [124, 128] corresponds to
the failure strain of about 1.7 [124]. The
failure mode of NV, ¢29,1and HK97 [128]
undergoes a transition from brittle fracture to
ductile flow. Thus, deformation of viruses
influenced by environment has been
accompanied by small or large strains.

— upright
laid down

2 a4

Indentation (nm)

Fig. 12. The AFM nanoindentation experiments with the initial prestress for bacteriophage 29 on
different locations: glass substrate (dotted), upright configuration (grey) and laid down configuration

(black) [74]
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Fig. 13. The indenting force—piezoactuator displacement curves of empty mutant CCMYV capsid [63]
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Fig. 14. The indenting force—actuator displacement curves at increasing
loading rates: CCMV (a) and HK97 (b) [63]
Also, swelling occurs in viruses when In general, the mechanical properties

there are changes in the pH of the solution,
release of bound ions (such as,ca®") or
different modifications of charge on the viral
shells [164]. Such phenomenon was observed
experimentally, and the radial expansion was
found to be 8% (STMV) [165], 10 %
(CCMV) [166], 12 % (BMV) [167, 168] and
14 % (tomato bushy stunt virus) [169].
Electrostatic interaction among the negatively
charged ssRNA/DNA molecule and the
positively charged domains of the capsid
proteins can be accepted as the basic physical
mechanism of swelling in viruses [170, 171].
Environmentally induced shrinkage can also
occur in viruses [172, 173, 174, 175]. Both
swelling and shrinkage can be described
taking into account the piezoelectric response
of viruses [176, 177].
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discussed above give the information which
is necessary to find the relationship between
the viral structure, environmental effect and
biological function of viruses.

Constitutive modeling and simulation.
Let us consider virus as the isotropic material
with different behavior in tension and
compression.  Then the initial (reference)
configuration with coordinates x; (i=12 3)
and the deformed (present) configuration with
coordinates X;will be used to identify the
material point of virus at a given instant of
time t (t=0) within the framework of solid
mechanics at finite strains. Let u;j(x;, x5, X3,t)
are the components of the displacement
vector of the material point at time t in
directions x;, x,, X3, respectively; u; = X; — x;
(=123,



The Cauchy-Green strain tensor can be
defined as [178]:
gij :O'S(Ui,j +uj,i +ukyiukyj), (6)
and it is easy to obtain the material time derivative
of this tensor, such as

&jj :0.5£ui’j+uj,i+Uk,i Uk, j+ Uy, Uk,i} (i, j,k :1,2,3)

. @)
Here the dot above the symbol denotes a
material time derivative. The rate of strain
tensor in the present configuration of virus
can be written as follows [178]
djj =05 oui | ouj ®)
X X

Tensors &; and d;; are connected by the

relations [178]:
* Xy X

i =———d 9
&jj o%; 0xj I 9)
and
an 8X| *
=gy . 10
ij oX; X | &kl (10)

Let us assume the additive decomposition
of the time derivative of the total Cauchy-
Green strain tensor, as well as, of the rate of
strain tensor in the present configuration of
virus to a linear elastic part, nonlinear elastic
part, plastic part, creep part and piezoelectric
part, respectively, in the following form:
€ o€ P o€ o PE

gij = €ij + €ij +&ij + Eij+ & (11)
and
dij =dif +dif® +dif +dif + . (12)

A connection between the second Piola-
Kirchhoff stress tensor z;; and the Cauchy

stress tensor oy; in virus can be presented as

[178]
= OX;
ri Jog 2525 (13)
Xy X,
and
4 OX; OX;

ojj =1 lTklaTklale (14)

Here J is the Jacobian of deformation,

J =detF; F is the matrix of the deformation

gradients in the present configuration at time
OX; . . .

t, F:|:8X—I:|:[5“ +ui,j]’ (I,j 21,2,3), 5”- IS

the Kronecker delta.
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In order to describe the mechanical
behavior of virus, it is necessary to formulate
the constitutive equations in the rate form.
Unfortunately, the material time derivative of
the Cauchy stress tensor, i.e.oki, iS not
objective stress rate, because it is affected by
rigid-body motions. Therefore, the Truesdell
derivative oy of the Cauchy stress tensor
o Will be used below, because it is an
objective measure. As known [178], the
material derivative of the second Piola-
Kirchhoff stress tensor and the Truesdell
derivative of the Cauchy stress tensor are
connected by the relation

... _ Tr aXi ﬁ (15)

with similar structure to (13). Then the
relation between o[ and dﬁ can be accepted
as follows

UI;rIr = Aljlrs(drs _drnse _drg _drcs _drge)- (16)
Here Ay, is the fourth-rank tensor of the
elastic constants. By substituting (16) into
(15) and using (10) we have

L [ One cp .C .pe
zij = Ajki| Ekl— €kl —EkI—EkI— €Kl |, a7

where

. OX:
Akt = IAnnrs ;(X:n aXJn S;kr aa;(('s (m,nrs=123)
. (18)
It is easy to see that the condition of
symmetry Ay, = Ag; takes place. Alternative
based on the Jaumann stress derivative [178]
o} = 0ij— D0y + 03 2 With the spin tensor
Ouj O0uUj

oX; X

Q=05

instead of the Truesdell stress derivative in
Eq. (16) does not provide the satisfaction of
the symmetry condition Ay, = A; .

A constitutive relation between the
kinematic  tensor  e,in the present
configuration and the Kirchhoff stress tensor
T, can be written in the following form [148,
149, 179]:

eij =60(m+b§ijj. (19)

Here T =Jdoy: ele=Ti€i; To=T,+T,;
T1=b|1; T22=a|12+C|2;|1=Tii5ii;|2=TiiTii;
T, is the Kirchhoff equivalent stress; e, is the
scalar function which depends on T, , as well
as, on the Kachanov-Rabotnov damage
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parameter o and the healing parameter h, and
which identifies for each physical state of
virus (nonlinear elasticity, plasticity, creep);
T, and Tfare the linear and quadratic
invariants of the Kirchhoff stress; a, b and ¢
are the material parameters.

Considering the particular case of the
nonlinear elasticity of virus, the kinematic
tensor e, =dJcan be introduced as the
nonlinear elastic part of the rate of strain
tensor in the present configuration, and,
additionally, it is necessary to define e, as the
function of T, , wand h, as well as, to specify
the Kkinetic equations forwand h. In the
simplest case of the nonlinear deformation
with damage growth, but, without healing of
damage, it is possible to accept [154, 180] in
Eqg. (19) that

~ Tena)k )
€ o) (20)
with some material parameters n, k and m.
For the plastic deformation of virus, it
is necessary to assume that the Kkinematic
tensor e, =d,] is the plastic part of the rate of
strain tensor in the present configuration, as
well as, to define [148, 179] the condition of
loading and, additionally, the conditions
when dfi=0 in the cases of elastic

deformation, unloading or neutral loading.

In the case of the creep deformation of
virus, the kinematic tensor e, =dg, in Eq.
(19) is the creep part of the rate of strain
tensor in the present configuration, and the
scalar function e, in Eg. (19) should be
defined [149, 181] usingT,, wand h.

The piezoelectric part of the rate of strain
tensor in the present configuration can be
written in the following form [182]
o¢
Xy (@)

where Sy; is the third-rank tensor of the
piezoelectric constants, and ¢ is the electric
potential in virus.

Now, a number of comments need to be
made in reference to the constitutive model
given by Egs. 11, 12, 17, 19-21. First, the
material parameters of the model can be
found by means of the identification methods
[183, 184] using the experimental data
discussed above under tension, compression
and shear. Second, the present model can be
extended to the case of the anisotropic
plasticity/creep hardening under repeated

A = =Sy
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loading according to the approaches [185,
186, 187]. Third, the fatigue of viruses can be
described through the evolution equations
[188, 189, 190] of the fatigue damage.
Finally, in the case of the initial anisotropy of
viruses it is necessary to use the tensor
relationship given in [191, 192, 193, 194]
instead of Eq. (19). As marked recently [195],
there is nothing more fundamental in
nonlinear mechanics of anisotropic materials
with tension-compression asymmetry than the
constitutive framework [191-194] developed
in the early 1980s. Furthermore, such
constitutive framework was used in [196—
207] for modeling of the natural and artificial
materials, however, without referencing
sources [191-194].

Analysis of stress distributions over time
in viruses, damage/healing analysis and
lifetime prediction studies of viruses are
related to the consideration of the physically
and geometrically nonlinear initial/ boundary
value multiphysics problem [208]. A three-
dimensional finite element model (Fig. 15)
derived from the reconstruction of virus from
CryoEM photos may help to effectively
simulate the influences of environmental
factors on the mechanical behavior of viruses.
Then the constitutive framework given by
Egs. 11, 12, 17, 19-21 needs to be incorpo-
rated into ANSYS [90, 92, 96, 98], ABAQUS
[208, 209] and in-house developed software
[19, 21, 22, 28, 29, 210] in a form of the
computer-based structural modeling tool.
These software packages give the possibility
to calculate the time-dependent multiaxial
stress distribution, as well as, changes of
damage parameter and healing parameter at a
discrete site of virus under applied loading
conditions (or piezoelectric impairments) as a
function of virus parameters, environmental
factors and virus infectivity, and additionally
to predict the lifetime of virus. The
identification of material parameters in a
constitutive framework from the force-
displacement data is related to a number of
the methodological and numerical difficulties
[211], and can be made using an optimization
technique [183, 184] and finite element
simulations. Note that the finite element
studies show [17] that the highest stresses in
the viral capsid can reach 760 MPa, although
the tensile strength of typical proteins is 133
MPa [42]. Thus, the further research in this
direction is necessary.



Series «Mediciney. Issue 44

matrix

\‘

Proteinaceous
capsid

Fig. 15. A representative volume element of the host cell (matrix) embedded
with the spherical virus with genome (DNA or RNA) [69]

In particular, the finite element analysis of
the AFM nanoindentation data [212] for
SARS-CoV-2 (Fig. 16 a) and SARS-CoV-1
(Fig. 16b) is critically important. It is seen
(Fig. 16a, b) that the strength of SARS-CoV-
2 is higher in comparison to SARS-CoV-1.

Lifetime prediction studies of viruses might
help to give a clear understanding of how
neutralizing antibodies and T cells interact
with the 2019 novel coronavirus SARS-
CoV-2.
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Fig. 16. The indenting force—piezoactuator displacement curves:
SARS-CoV-2 (a) and SARS-CoV-1 (b) [212]
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CONCLUSIONS

Knowledge of the mechanical response of
viruses influenced by different environmental
factors (mechanical loads, chemical changes,
thermal changes, electromagnetic field and
receptor binding on the host membrane) may
assist medical specialists related to
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Beryn. Bipycu — 1ie Benmka rpyna naToreHiB, sKi, K OyJI0O BCTaHOBJIEHO, 3apa)kaloTh TBApUH, POCIHMHH,
Oakrepii Ta HaBiTh iHII Bipycu. HoBuii koponaBipyc 2019 poky SARS-Co0V-2 3amuimaetscst MOCTiiHOO
3arpo3010 JUIs HaceleHHsA. Bipycn — Oionoriuni 00'eKTH 3 HaHOMETPUYHUMH pO3MipamH, 3a3BHYail Bin
KUTBKOX JICCATKIB JIO KUTBKOX COTEHb HAHOMETPiB. BOHM pO3risiatoThCs K 010MOJCKYJIISIPHI CTPYKTYPH, IO
cKIamarThes 3 reHetmyHoro Matepiany (PHK a6o JIHK), GinkoBoi 000j0HKH (Karmcuia) i3 3aXHCHOIO
(hyHKIIi€10, a 1HOI 1 TOJATKOBOT 00OJIOHKH MTOBEPX KaICHIa

Merta. Meta faHOTO OINISiAy — JOIOMOTTH CIIPOTHO3YBAaTH PEaKIilo 1 HaBiTh JIECTPYKIIIO BIpyciB 3
ypaxyBaHHSM BIUIMBY Pi3HHX (paKTOpIB HABKOJIMIIHBOTO CEPEJOBHINA, TAKMX SIK MEXaHIYHI HaBaHTa>KCHHS,
TEeMIlepaTypHi 3MIiHH, EJIEKTPOMArHiTHe ToJie, XIMiYHI 3MIHM Ta 3B’S3yBaHHS 3 PELENTOPOM MeMOpaHu
kiaiTuHE-TocnoAapst. Lli (hakTopn HaBKOJIMITHBOTO CepEeIOBHIA 3HAUHO BIUIMBAIOTH Ha BipyC.

Marepiann Ta wmetoam. JlochipkeHHs BipyciB 1 BipyCONOAIOHMX CTPYKTYp IIpOAHANi30BaHO 3
BUKOPDHCTaHHSIM MoZeJded 1 MeTOoAiB HeNiHIHHOT MexaHIKH. Y 3B'SI3Ky 3 LUM pPO3IJISIHYTI KBaHTOBI,
MOJIEKYJISIpHI 1 KOHTHHYaJIbHI ONMCH B MEXaHili BipyciB. 3aCTOCYBaHHS METOJIB MaHIIyJIIOBaHHSI OKPEMHUMHU
MOJIEKYJIaMH1, TAKUX SIK aTOMHO-CHJIOBA MIiKPOCKOITisl, ONTUYHU MiHIET i MarHiTHUH MiHIET, 0OrOBOPIOETHCS
JUISl BU3HAYCHHsI MEXaHIYHUX BJIACTUBOCTEH BipyciB. OcoONMBY yBary HpHIUIEHO KOHTHHYaIbHINH MeXaHili
MOIIKO/KEHb—3arOEHHsI TIOIIKOJ/DKEHb BIpYyCiB, OUIKIB i BipycOmoAiOHUX CTPYKTYp. Takoxk NpeacTaBieHO
KOHCTHTYTHBHE MOJICIIIOBaHHS BIpYyCiB IpH BelMKUX nedopmanisx. BpaxoByBanucs HenmiHiiHA MPYKHICTB,
IUIacTUYHa JAeopMallis, MOB3Yy4iCTh, BUKJIMKAaHE HABKOJMIIHIM cepeloBHINeM HaOyxaHHs (abo ycanka) i
II’€30€NIEKTPUYHUI BiIryk BipyciB. OOroBOproeThCs iHTErpailisi KOHCTHTYTHUBHOI Mozeni B ABAQUS,
ANSYS i nporpamHe 3abe3reueHHs BIIaCHOT pO3poOKH

Pe3yabTaTi i BHCHOBKH. 3B 30K MiX CTPYKTYPOIO BIpyCy, HABKOJIMIIHIM CEpeOBUIIEM, IH(EKIIITHICTIO
i MexaHIKOI0 Bipycy Moke OyTH KOPUCHMH JJsi NPOTHO3YBaHHsS BIATYKY 1 JeCTpyKTypu3auii BipyciB 3
ypaxyBaHHSM BIUIMBY pI3HUX UYWHHUKIB HaBKOJIMIIHBOTO cepepoBuina. OOYMCIIOBANBHUN aHaNi3 3
BUKOPHCTAHHSIM TaKOro 3B'SI3Ky MO)Ke OyTH KOPHCHHWH JJIsi 4iTKOI'O PO3YMIHHS TOTO, SIK HEHTpamizyrodi
aHTuTina i T-KIITHHN B3a€MOJIIOTh 3 HOBUM KopoHaBipyciB 2019 poky SARS-CoV-2.

KJIF0O490BI CJ/IOBA: Bipyc, MexaHika, aTOMHO-CHJIOBA MIKpOCKOMIs, Hampyra, Jedopmaris,
TMOIIKOJKEHHSI, 3arO€HHSI, MOJICITIOBAHHS, CUMYJISILIisI
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JIMHAMIKA ITIOPYIIEHb ®YHKIIII HUPOK Y JIITEM 13
IOBEHIJIBHUM INIOHATUYHUM APTPUTOM
3 YPAXYBAHHSAM TEPAIIIIL

Boemam JI. @.7°F, llleguenxo H. C.“F, Hikonoea B. B.2B“°, 'onosro T. 0.B°,

Becconosa I. M.BC, @aoeesa A. 0.5

A — KoHIIenis Ta Au3aiiH pocmimkeHns; B — 36ip nanux; C — aHani3 Ta iHTepnperaiis qaHux; D — HanucaHHs CTaTTi;
E — pemaryBanns cratti; F — ocTtatoune 3aTBepUKEHHS CTATTI

Beryn. YV BuBUeHHI mepediry i HAcHiKiB PEeBMATHYHHX 3aXBOPIOBaHb 0araTto yBarum HPUAUISETHCS
KOMOPOITHAM CTaHaM, SKi CYTT€BO BIUIMBAlOTh Ha (DYHKIIFO BHYTPIIIHIX OpPraHiB, Y TOMY YHCII HHPOK.
BinmoBimHO 10 KOHIENIi KapAiOpeHAJbHHUX CIIBBIIHOIICHh HABITh HE3HAYHI MOPYIICHHA 3 OOKY HHPOK
MOXYTh OyTH He3aJIe)KHUM (PaKTOPOM PU3UKY KapAiOBACKYIISPHUX MOIiH i CMEpTi XBOPHX.

Mera. Bu3aauntn ocoOMMBOCTI (QYHKIIOHATHHAX MOPYIICHb HAPOK Yy NITEH Ta MiATITKIB 13 FOBCHUIHHUM
IMIOTIATUYHAM apTPUTOM 3 YpaxyBaHHAM XapakTepy Hepediry 3aXBOpIOBaHHS Ta Teparil.

Martepiann ta merogu. OOctexeno 85 miteit (8—18 pokiB) i3 IOBEHIIPHUM 1MIOMIATUIHUM apTPUTOM 3
omiro- (61,5 %) ta nomiaptukymsapauM (38,5 %) Bapiantamu XxBopoOu, 63 niBumHKE Ta 22 Xiomud. CepenHs
TPUBAJICTh 3aXBOpIOBaHHs ckiana 84,13 + 6,28 wmicsmiB. JlocmimkeHHS TPOBOIMIOCH IBIYi 3 iHTEPBAIOM B
oovH piKk. BH3HAa4YeHHsS CTaHy HHPOK BKJIIOYAIO IOCIIDKCHHS CEYOBOrO OCany, KOHLCHTpaUiiHOi Ta
A30TBHUBIMHOI 3MAaTHOCTI HUPOK (KOJHMBaHHSA MUTOMOi Baru TMPOTATOM 100W, 1000Ba TPOTEIHYPIs,
KOHIICHTpAIlil KPEaTHHIHY i CEUOBHHHU B KPOBI, MIBHIKICTh KIIyO0OUKOBOi (inbTpamnii). CtatucTiyHa 00poOKa
Marepiaiy IpOBeJeHa 3 BUKOPHUCTAHHIM MapaMeTpH4Hux (t-kputepid Ct’roneHTa (p), KyTOBE HEPETBOPCHHS
®imepa) Ta HemapameTpuyHHX mapameTpiB (BimkokcoHa-MaHHa-VYiTHI), KOPEISMIHHOTO Ta perpeciiiHoro
aHai3zy.

PesyasTraT. 3MiHE 3 00Ky (YHKIIOHYBaHHS HUPOK HE 3aJeXalld BiJl CTaTi XBOPHX Ta BKIOYAIA
nporeinypito (9,09 %), a came — MikpoanbOyMiHypito, sika 3ycTpidajach NpW BCIX BapiaHTax apTpHTY;
3HWDKEHHST IIBUAKOCTI KiyboukoBoi ¢inbrparii (8,26 %) — nuime mnpu momi- Ta yBeiT-acolifioBaHOMY
BapiaHTax. [IOpiBHSHHS YaCTOTH HUPKOBHX 3MiH y XBOPHX 3 Pi3HHM CTYIICHEM aKTHBHOCTI XBOPOOH ITOKa3aJI0
X BIZICYTHICTH IPU HEAKTUBHIH CTaMii FOBCHITFHOTO 1AI0MaTUYHOTO apTPUTY. 32 YMOB aKTHBHOTO 3aITajbHOTO
TpoIIeCy, HE3aJIEeKHO Bil HOTO CTYIIEHs, (YHKIIOHATBHI MMOPYIICHHS 3 OOKY HHPOK 3yCTpidamuch Bin 16,67 %
10 26,32 % Bumankis. JlocnimkeHHS Yepe3 OAWH PiK BCTAHOBUIIO, IO HA TJIi Oa3MCHOI Teparrii MeToTpeKaToM
10 15 Mr/M%/ Tk neHb BiMOYyBaIOThCS TIO3UTHBHI 3MIHM: TJIBUINEHHS pIiBHSI KIIyOOYKOBOi (imbTpartii
(p £0,05), TeHneHist 10 3HWKEHHsS PiBHS KpeaTwHiHy cupoBaTku kpoBi (p <0,1). Tloennanus Tteparmii
METOTpeKcaToOM 3 IMyHOOiomoriYHUM TpernapatoM Tpymu antu-OHO (agamiMmymabom) mokazano OimbIry
e(eKTUBHICTh WIOAO TOJIMIIEHHS (YHKIIOHAJIBHOTO CTaHy HHUPOK, BCTAHOBJEHO CYTTEBE ITiJBHIICHHS
MBUAKOCTI Ki1y60ukoBoi ¢inbTpanii (p < 0,05), 3HWKEHHsT KpeaTuHiHy cupoBaTku KpoBi (p < 0,05), a Takox
npoteinypii (p < 0,05).

BucHoBoku. Y xiteil i3 IOBEHUIBHUM iJIOMAaTHYHUM apTPUTOM BiZOyBalOThCs 3MiHM (YHKIIOHAJIHLHOTO
CTaHy HHpPOK, 4YacTille NpH YyBeiT-acoLilioBaHOMY apTPUTI Ta NPH 3aCTOCYBaHHI METOTpEKcaTy IIOHA
15 mr/m%/ Tk aeHb. BKITIOYEHHS B KOMIUIEKC Tepartii iMyHOGIOJNOTIYHMX MpPENapariB He TUILKM 3MEHIIYE
AKTHBHICTb 3aXBOPIOBaHHS, a M 3HIKYE PH3MK PO3BUTKY CYIYTHIX KOMOPOIIHHMX ypakeHb BHYTPIIIHIX
OpTraHiB, B TOMY YHCJIi Ypa)XEHHS HUPOK.

K/IFIO90BI C/IOBA: nitv, 1OBeHUIBHUHN 1110TTaTHYHUH apTPUT, HUPKH, KOMOPOiIHICTH
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MicIle cepe]l MPUYNH BTOPUHHOTO aMisIoino3y

BCTYI anpox [11, 12, 13].

B ocranHi poku yBary JOCIHiJHHKIB B ocranHi pokuM camMe HHUPKOBI pO3JIagu
NPUBEPHYIN  KaplIiOpeHalbHi  CITiBBIIHO- BIJHOCATH JI0 HE3AICKHUX TMPEIUKTOPIB
HIGHHS y XBOpUX 13 PEBMAaTHYHUMHU KapJ1i0BacKyJISIPHOTO pU3UKy npu
3axBoproBanHsAMU (P3). BcranoBneHo, 1mo aBToiMyHHHUX P3. ToMy BUBUEHHS 4acTOTH Ta
HaBiTh paHHI CyOKIiHIYHI  TIOPYIICHHS XapakTepy MopylieHs (pyHKIIi HUPOK y MiTel
(GYHKIT HUPOK € He3aleXKHUMHU (DaKTopaMu Ta MUNTKIB i3 FOBEHUTBHUM ii0OMATUIHAM
PHU3HMKY KapJiOoBacKyJSpHUX IMOAIA 1 cMepTi aprpuroM (FOIA) 3 ypaxyBaHHSIM KIiHIYHHX
[1,2,3,4]. B skocti MapkepiB HECIPHSAT- 0CcOONMBOCTEH  3aXBOPIOBaHHA  OCOOJIMBO
JMBOTO TPOTHO3Y IIOJ0 ypaKeHHS HUPOK B BaXKITHBO, BPaxOBYIOUH Oararopiuny
paMKax  KapJiOpeHAIBHOIO  KOHTUHYYMY TPUBAJICTh 3aXBOPIOBaHHS [0 HACTaHHS
pO3TISMAOTECA  TakKi  TOKa3HWKH,  SIK nopocioro Biky [14, 15, 16].

SHIDKECHHS MIBUIKOCTI KIIYyOOYKOBOT

¢inprpanii (ILIK®D) Ta Hi,uBHmeHHﬁyeKCerui'i META TOCTIKEHHA

3 ceucr anbOyMiHy, IiJIBUICHHS pIiBHIB MeTa IaHOTO JOCHIDKEHHS — BU3HAYUTH
anbda-1-mikpornobyiina [5, 6]. Lle cBigunTs, 0CO0JIMBOCTI MposIBIB  Ta  JUHAMIKY
IO yBary HayKOBIIB 30CEpeIKEHO IMepIl 3a (YHKLIOHANBHUX MOPYIIEHb HUPOK Y HiTeH
BCE Ha YypakeHHI caMme KIyOOYKOBOro ta migmtkie i3 HKOIA 3 ypaxyBaHHIM
anapary HHUpok [4]. Pasom i3 Tum, mpu Xapakrepy nepediry Ta Teparnii
JeSIKUX ~ 3aXBOPIOBAHHSX TyOYyJIOIHTEpCTH- 3aXBOPIOBAHHSI.

[iaJlbHA TKAaHWHA HUPOK 3aJIy4a€ThCS B

MaTOJIOTIYHU I Hpouecr:) 3Haq1¥o paHime MATEPIAJIM TA METOH
KiyboukoBoro amnapary [7, 8, 9, 10]. O6ctexeno 85 miteit (8—18 pokiB) xBopux

IIpu peBMaTOimHOMY apTpHUTI y TOPOCIUX Ha IOIA 3 omiro- (61,5%) Ta nomaptu-
MAlli€HTIB 4acToTa ypa)KeHb HUPOK CKIIAJAE, kymsipauMm (38,5 %) BapiaHTamMu 3axXBOpIO-
3a JaHUMHU JACSKWX aBTOpiB, Bim 57 % mo BaHHS, B MPOLECI JUHAMIYHOTO CIIOCTEpe-
84 % [3,4]. Jo dakropiB, moO CHPUSIOTH XKeHHss 3 iHTepBaioM B | pik. Cepen
IIbOMYy, BITHOCATH HAABHICTH  IMyHO3a- TAIIEHTIB MEepeBaXKaIl OcoOM KiHOYOI CTaTi
MajbHOrO TIPOLECY Ta TOKCUYHHUMA BIUIUB — 66,2 % (63 niBunnkun), yonosiuoi — 33,8 %
JiKapchKuX 3aco0iB  (METOTpeKcar, HecTe- (22 xyoms). Cepenns TPHUBATICTh
poimHi mpoTruzamanbHi mpenapatH). Kpim 3aXBOPIOBaHHS Ha MOMEHT OOCTE)KEHHS
TOTO, PEBMATOIHHI apTPUT 3aiiMa€e MPOBIiIHE ckiana 84,13 + 6,28 micsiiB.
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HocmimkenHss QyHKOii HUAPOK MPOBO-
JUIIOCh 33 JOTIOMOIOI0 3arajbHOr0 aHallizy
ceui, anamizy ceui 3a C. C. 3UMHHUIIKHM Ta
TeMOPEHAIIbHUX MP00. 3araibHuil aHali3 ceui
BKIIFOYAB OIIHKY KOIBOPY, MPO30pPOCTIi,
BH3HAYCHHS BIAHOCHOI ImIIbHOCTI, pH,
BMicTy Oinka, KOHIIGHTpamii TJIOKO3HM 1
KETOHOBHX T, @ TaKoX JOCHiPKEHHS
ceuoBoro ocany (KUIbKICTb —JIEHKOLMTIB,
EpUTPOLUTIB, IIIIHIPIB 1 KPUCTAIIB COJIEH).
3a gomomororo aHamizy cedi 3a C. C. 3um-
HHULIBKUM BUBYAJIaCh KOHIIEHTpalliiiHa
3MaTHICTh HHUPOK, BUMIpIOBANacs BiTHOCHA
HIUTBHICTH (IIUTOMAa Bara) B OKPEMO B3SITUX
nmpobax cedi, pPO3paxOBYBaBCS JCHHHHA i
HiYHMIA Jiype3 1 go0oBa mnpoTeiHypis. 3a
JIOTIOMOT OO reMOpEeHaIbHIX mpo0
BCTaHOBITIOBAJIM KOHIEHTpAIlii KpeaTHHiHY 1
CEYOBHHU B KpoOBi, BennuuHy [1IKO.

CraructuuHa 00pobOka MaTepiany
NpoBeleHa 3  BUKOPUCTAHHAM  TaKeTy
npuknan-uux mnporpam (MSExcel, SPSS).
Jns BuU3HAYEHHA JOCTOBIPHOCTI  BiIMIH-
HOCTEH  IOKa3HUKIB  BHUKOPHCTOBYBAJIUCH
napamerpuuHi (t-xpurepiii Ct’rogenta (p),
KyTOoBOro mneperBopeHHs ®Dimepa (¢)) Ta
HemapaMeTpuyuHi kputepii (Bimkokcona (W)),
a JuUIdl BH3HAa4YeHHS B3a€EMO3B’SI3KY  Ta
B3a€MOBIUINBY OKPEMHX CKJIaIOBHUX
MIPOBOJIMBCS KOPENALIHHUN Ta perpeciiiHuii
aHaITI3M.

PE3YJIBTATH TA iX OFGTOBOPEHHSA

Cepen KIIHIYHAX MPOSIBIB IOIA
NepeBaXaB  OJIrOApTUKYIAPHUHA  BapiaHT
(61,5 %), momiaptpur BctaHoBieHO B 38,5 %
BUMAAKIB, P®-mo3uTHBHUI TOMiapTUKYISP-
Huii Bapiant FOIA nipu nepomy ta qpyromy
oOcTexxeHHI  3apeectpoBaHo B 12,3 %
BunaskiB (y 8 oci6). Ceporno3uTHBHICTD 3a
ANA BusiBneno y 28 (43,0 %) mnarieHTiB.
[lopymennss QyHkoii cyrnobiB  pizHOro
cTynens 3apeectpoBano y 27 (48,2 %) npu
nepmomy Ta 'y 12ocio (21,4%) mnpu
MOBTOPHOMY  oOcTexeHHi.  [lepeBarkanu
MAIiEHTH i3 TEpPIIAM CTYMEHEM aKTUBHOCTI
narosoriunoro  npouecy  (JADAS B
cepenabomy 2,0/3,0 Ta 3,8/4,0 BigmoBimHO
OpU OJIrO-/MONapTpuTi), SIK NPU TMEPLIOMY
(78,6 %), tak ¥ mpm appyromy (83,9 %)
JMOCHIKEHHAX. Jpyruii CTymiHb aKTHBHOCTI
(cepemniit  JADAS 4,0/50 Ta 6,0/8,0)
3ycTpivaBcs BiAmoBigHO B 12,3 % BUMankis
(8 oci0) mpu meprioMy AOCHTIDKCHHI Ta Yy
7,7% Bunankie (5 oci®) mpu gpyromy.
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AxtuBHICTh, MmO Bignmosimama III crymenro
(JADAS 7/8, 10/12) OyB BusBICHUI NIuUILe Y
1 xBoporo (1,5 %) mnpu mnepmomy oOcTe-
xenHi. Tepamito MerorpekcatoM (MT)
otpumyBanu Bci 85 xBopux (100 %), 3 HUX —
KoMOiHOBaHy Tepamito MT B moemnHaHi 3
IMyHOOiONIOTiYHIM  TIperapaToM (OJI0KaToOp
®HO-a — aganimymad) — 10 oci6 (12,3 %).

AHali3 OCHOBHUX TOKAa3HUKIB JiSUTBHOCTI
HUPOK JIO3BOJIMB BCTAHOBUTH, WIO 3MiHH
KOHIEHTpAIliifHOT (YHKIIT 3yCTpidainch B
MOOJMHOKHUX BUIAJKaxX, ACIIO YacTille NpHU
omroaprputi. Haiiinpm wactTuMm Bigxu-
JeHHsM 3 OOKy (PyHKIIOHaNBHOTO CTaTycy
HUpOK Oyna mpoteinypist (9,09 %), a came —
MIKpOQJILOYMiHYpis, fKa 3ycTpidaiach MpH
BCix BapiaHTax aprpury. 3HKeHHS [IIKO
3adikcoBano y 8,26 % mauieHTiB, JUIIE IPU
momi- Ta  yBeiT-acomiiioBaHoMy  IOIA
(YIOIA). Pienp HLIK® He Biapi3HsBcsS mpu
pizHux Bapiantax FOIA (mpu omiroapTpuri —
101,81 + 2,85 mu/xs/1,73 M%;, nomiapTpuTi —
105,47 +,14 mu/x8/1,73 Mm%, YIOIA — 103,70
+5,16 mi/xB/1,73 M?) i B cepelHbOMY CKJIaB
104,61 +1,7) m/xs/1,73 M2 3Minu QyHKii
HUPOK  cepel  XBOpUX  pi3HOI  crati
3yCTPIYAIMCh OJTHAKOBO YAacTO, HE3aJIEKHO
BiJ] BapiaHTy 3aXBOPIOBaHHS.

3aciayroBye Ha yBary (axkT BUSBICHHS
npoTeinypii, sIK Ha MEepIIOMY POl 3aXBOPIO-
BaHHs, TaK 1 Ha OlIbII BiIJaJE€HUX €Tarmax
XBOpoOM (MOHaA TpU POKH). Y TIEpIIOMY
BUIAJAKYy 1€ MOXe OyTH TIIOB’sI3aHO i3
AKTUBHICTIO XBOPOOH, a TaKOX — 13 PO3BHT-
KOM OKpEMUX BapiaHTiB TJIOMEPY-TOHEDPHUTY
[7, 16]. B momanpmiomy, pu HECTIPUATINBIN
€BOJIIOLII  3axXBOPIOBAaHHS,  NPOTEiHYpis,
0CcOOIMBO MIKpPOATLOYMIHYpisl, MOXe OyTH
NEPIIMM TIPOSIBOM CYOKJIIHIYHOTO PO3BHTKY
BTOPUHHOTO aMIiJIOiI03y, OJHUM 3 TPUYUH
SKOT'O BBaXKA€ThCS O€3M0CEepPeIHbO TPUBAINN
nepeoir FOIA [11].

[TopiBHSIHHS 4YacCTOTH HHUPKOBHX 3MiH Y
XBOPHX 3 PpI3HAM CTyIIEHEM aKTHUBHOCTI
XBOPOOHM TIOKa3alo iX BiJICYTHICTh TpPH
HeakTHBHIN craaii FOIA. 3a yMOB akTHBHOTO
3anajJbHOrO HpoLecy ($yHKUIOHATIBHI
NOpyIIEHHsS 3 OOKYy HHMPOK 3yCTpidalluCh Bif
16,67 % mo 26,32 % Bumnajikis, mpu EOMY HE
BCTAHOBJICHO YITKOTO B3a€EMO3B’S3KY i3
cTyneHeM akTUBHOCTI. CItif BIAMITHTH, IO Y
TMAII€HTIB YOJIOBIYOi CTATi MPH OJIIrOapTPHUTI
He 3a(iKCOBaHO >KOJHOTO i3 MOpYLIEHb 3
Ooky Hupok, ane npu YIOIA y mojoBuHH
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XJIOITYUKIB BCTAHOBJICHO 3MiHH, TIEPEBAKHO
3amkeHHs [ITK®.

JocnikeHHs B IUHAMII Yepe3 OJIUH PiK
OCHOBHHX ITOKa3HHKIB (PyHKIIT HUPOK Y AiTeH
13 IOIA mokasano, 1m0 Ha T 0Oa3uCHOL
Tepamii OCHOBHOTO 3aXBOPIOBAaHHS BimOy-

BAlOTHCS IIO3UTHBHI 3MIHHM, a caMe —
MiABHUIICHHS PiBHS KIIyOOUKOBOI (inbTparii
(p <£0,05), TeHmeHIs IO 3HIKCHHS pPiBHSA

KpeaTHHIHy cupoBatku kposi (p <0,1),
(tabm. 1)

Tabmuus 1

Table 1

IMoxasuukn pynknii Hupox y aireii i3 FOIA, (M + m)

Indicators of renal function in children with JIA, (M £ m)

[Moxazumk [epmre nocmimkenHs N = 56 Hpyre nocaigxeHHs N = 56
Kpeatunin, MMoIB/It 0,074 + 0,002 0,070 + 0,002
MoueBrHa, MMOJIB/TI 5,28 +£0,21 6,13+ 0,23 *
HIK®, mn/xB 100,26 + 2,50 106,44 £ 2,27 *
Binox, r/n/n 0,032 £ 0,001 0,033+ 0,001
[impHICTE Min 1,006 + 0,001 1,009 + 0,001
[limpHICT Max 1,023 £ 0,001 1,022 £ 0,001
* p < 0,05 — TOCTOBIPHICTH BiIMIHHOCTEW TIPH ITOPIiBHSHHI 3 TEPIINUM TOCIIIHKCHHSIM

Y nmireri i3 HOIA, cepono3UTHBHHX IO
AHA+ Ta/abo P®+, BimOyBaioThcs 3MiHU
MOKA3HUKIB (PYHKIII HHUPOK 30BCIM 1HIIOL
CIPSIMOBAHOCTI (Tali. 2). Y mMX Malli€HTiB,
HE JMBJISTYMCH Ha OasuWCHY Tepariro, 3HAYHO
MiIBUIIYIOTHCS PiBHI KpeaTWHiHY CHPOBATKH

[IpoBeneHO TakoX aHali3 CTaHy HUPOK B
3aJIeKHOCTI BiJi KOMIUIGKCY Tepamii, 1o
OTpUMyBaJil XBOpi (Tabm. 3). Y miteit, ski
3HaXOMWINCh Ha OasucHid Tepanii MT,
BCTAHOBJICHO JIMIIIE HE3HAYHI TO3MTHUBHI
3MIHM 33 PaxyHOK IIiJIBHIICHHS IOKA3HUKIB

kpoBi (p < 0,02) Ta nporeinypii (p < 0,02). HIBHJIKOCTI KITyOO4KOBOT dinsTpamil
Tabmums 2
Table 2

Ioxa3zuuku ¢pyHknii Hupok y airteii i3 FOIA 3 ypaxyBaHHsaM Tepamii, (M + m)

Indicators of renal function in children with JIA, taking into account therapy, (M + m)

TToka3uauk [epmre nocmimkenHs N = 24 Hpyre mocmimkeHas N = 24
Kpeatunin, MMoOIIB/IT 0,065 + 0,003 0,072 + 0,002 *
MoueBrHA, MMOJIB/JI 5,02+0,25 5,84+ 0,28
IIK®, ma/xB 105,14 + 2,50 108,67 + 2,83
Binoxk, r/n/n 0,031+ 0,001 0,054 + 0,003 *
[impHICTS Min 1,007 + 0,001 1,007 £ 0,001
[limpHICT, Max 1,021 + 0,001 1,020 + 0,001
* p < 0,02 — TOCTOBIPHICTH BiIMIHHOCTEW IPH IMOPIBHSHHI 3 TIEPIIUM JTOCIIKCHHSIM

AHamiz  XxapakTepy 3MiH ITOKa3HHKIB
¢GyHKUIT HUPOK IMiAg BIUIMBOM IOEQHAHOL
tepanii MT 3 iMyHOO1070TIYHIM TIpEenapaToM
rpymnu aaTu-OHO (amamiMmymaboMm)
BCTAaHOBHB 3HAYHO OUTBITY i1 €QEKTHBHICTH
OJI0 CTaHy HHUPOK. Y MITEH INi€l Miarpymu
BCTAHOBJIEHO HE TIUIBKHA BipoTifHe
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migsumieHHs [K® (p <0,05), a # Oinbm
BaroMe 3HWKEHHS KOHIICHTpAIlil KpeaTHHiHy
cupoBatkn  KpoBi (p=<0.05) 1 piBHA
mporeinypii (p<0,05) wHa BiaMiIHY Bix
TAI€HTIB, AKi OTpuMyBayH jumie MT.
JluckyTabeNnbHIM 3aJMINAEThCS MUTAHHS
BIUIMBY Ha CTaH HUPOK 3aCTOCYBaHHS




0a3WCHUX TIpemapariB, i Tepm 3a Bce —
MmetoTpekcary. [Ipu Bukopuctanui MT y nosi
10 15 Mr/M%/TwxeHb MopyHIeHHsT (PYHKIO-
HAJILHOT'O CTaHy HUpPOK Mamu Bix 15,2 % no
25,0 % xBopux. 3HAYHO dacTille I[i 3MiHU
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BHSIBJSUTACH TIpH 30imbmreHHi mo3u MT moHazn
15 mr/M¥twknens (37,5 %), a y Tali€eHTiB,

aki  oTrpumyBamu o3y MT  meHme

10 mr/mM%Tuxaenb, 3HmwkenHs LIK® wHe
BiAMIYAIOCH.

Tabmurs 3

Table 3

Ioxa3zuuku pynknii Hupox y aireii i3 FOIA 3 ypaxysannsam repamnii, (M £ m)

Indicators of renal function in children with JIA, taking into account therapy, (M = m)

Kommnexc teparmii
MT MT + GionoriuHa Tepamis
Hoxazuuk Iepe Hpyre Iepe Apyre
JIOCITi PKEHHSI JIOCITIDKEHHS JOCITiIDKEHHS JIOCITiPKEHHS
n=31 n=31 n=10 n=10
KpeaTtunin, MMOJIB/1T 0,073 + 0,003 0,072 + 0,002 0,078 + 0,009 0,063 + 0,003 *
MoueBrHa, MMOJIB/TI 5,15+0,23 6,09 + 0,24 5,58 +0,76 7,18 +0,97
HIK®, ma/xB 99,42 + 3,25 104,62 + 2,72* 95,01 + 8,79 111,88 +6,20*
binox, r/n/n 0,031 + 0,001 0,035 + 0,002 0,045 + 0,007 0,033+ 0,001 *
[ineHicTs min 1,007 + 0,001 1,007 + 0,001 1,006 + 0,001 1,006 + 0,001
[limpHICT Max 1,021 + 0,001 1,020+0,001 1,022 £ 0,001 1,021 + 0,001
* p < 0,02 — OCTOBIPHICTH BiIMIHHOCTEW TIPH TOPIBHSHHI 3 TIEPIINAM TOCIIIHKCHHSIM
JliniitHWii perpeciitHuii aHaTi3 3aJeKHOCTI KOPEISIIHHNX ~ B3a€EMO3B’A3KIB  HUPKOBUX

BUPaXCHOCTI (YMCIIa) BHUSIBICHUX BiIXUIICHD
y OJIHOTO XBOpPOTO 3MiH 3 OOKYy HHPOK BiJ
0COOJIMBOCTEN KJIIHIKO-JIA0OPAaTOPHUX TIPO-
aBiB IOIA BusBMB BiporizHy 3aJleXHICTh
HAKOIMYEHHS HUPKOBHX IOPYIIEHb  BiJ
HACTYITHUX IapaMeTpiB: nediluTy Macu Tija,

BapiaHTy rmepe0iry, JeWKomeHii, piBHI
KOMIJIEMEHTY Ta (QYHKI[IOHAIFHUX MPOO
nevinku (mpsimuii  Oinipy6in, AJIT, f-

minonporeinu) (tadm. 4). HaiGinpmy cury

noka3HukiB y mitei i3 KOIA BcranomieHo 3
KOHIeHTpalliero ¢iopunoreny (r=0,96; p
=0,01), mo migKpecaoe HOro 3HAYCHHS Y
BU3HAYeHHI HE TUTBKA aKTHBHOCTI
3ananabHOrO MPOLECY, & W MOpyIIeHb QYHKINT
HUPOK depe3 3MIiHM B CHCTEMi KOAaryJsIlil.
Crnij MigKPEeCIuTH, 10 JKOIHUX KIIHIYHUX

nposiBiB  Hepputy y gited i3 FOIA He
¢ikcyBasoch

Tabmuug 4

Table 4

B3aemo3anexHicTs okpeMux nokasuukis nepediry FOIA ta ¢pyukuii Hupok (Jiniitna perpecist))

Interdependence of individual indicators of JIA and renal function (linear regression)

TapameTpu 3anexHa 31§/liHH3. — KUTBKICTh TOPYIICHB
(DYHKIIIOHAJIBHOTO CTaHy HUPOK
KOS(IIIEHT KOPEIIIil R? piBeHb 3HAYYIIOCTI ()
Maca Tina, Kr -0,31 9,40 0,04
IMT, kr/m? -0,31 9,20 0,04
Bapiant FOIA 0,40 15,68 0,01
Kommiemenr, o, 0,34 11,45 0,03
®idpuHOTEH, T/1 0,96 92,49 0,002
Binipy0in npsimuii, Mr/mi 0,32 10,03 0,04
B-ninmonporeinu -0,31 9,62 0,04
AJIT, on. -0,38 14,78 0,01
Bwicr neiikonuris -0,34 11,25 0,03
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METOTpEKCaTy  MOHan 15 MI/M?/THXKIEHb.

BUCHOBKHA
BkiouenHs B KOMITJIEKC Teparmii

Takum unHOM, y mited xBopux Ha HOIA, IMyHOOIONIOTIYHUX TIpemnapariB HE TiJIbKH
Ha eTamax CIIOCTEPEKEeHHS BigOyBaeThCA 3HAYHO 3MEHIIYE aKTUBHICTh 3aXBOPIOBAaHHS,
3Jy4eHHS Yy TATOJOTIYHUHM MpPOLEC HHUPOK, a W B3HWKYE pPHU3UK PO3BUTKY CYIYTHIX
0COOJIMBO YacTo y [iTeil i3 yBeiT-acoriii- KOMOpPOITHUX CTaHiB, B TOMY YHCII i HUPOK.

OBaHMM apTPUTOM Ta IPH JIKyBaHHI JO3aMH
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DYNAMICS OF KIDNEY DISORDERS IN CHILDREN WITH JUVENILE IDIOPATHIC
ARTHRITIS TAKING INTO ACCOUNT THERAPY RESUME

Bohmat L.APF, Shevchenko N.¢£7, Nikonova V.B¢P, Holovko T.B€, Bessonova 1.BC,

Fadieieva A.B

A — research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D —
writing the article; E — critical revision of the article; F — final approval of the article

Introduction. In the study of the course and consequences of rheumatic diseases much attention is paid to
comorbid conditions that significantly affect the function of internal organs, including kidneys. According to
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the concept of cardiorenal ratios, even minor renal impairment can be an independent risk factor for
cardiovascular events and death.

Objective. To determine the features of functional disorders of the kidneys in children and adolescents
with juvenile idiopathic arthritis (JIA), taking into account the nature of the disease and therapy.

Materials and methods. 85 children (8-18 years) with JIA, oligo- (61.5 %) and polyarthritis (38.5 %),
63 girls and 22 boys were examined. The average duration of the disease was 84.13 + 6.28 months. The study
was conducted twice with an interval of one year. Determination of renal status included studies of urinary
sediment, concentration and nitrogen excretion capacity of the kidneys (fluctuations in specific weight during
the day, daily proteinuria, creatinine and urea in the blood, glomerular filtration rate (GFR)). Statistical
processing of the material was performed using parametric (Student's t-test (p), Fisher's angular
transformation) and non-parametric parameters (Wilcoxon-Mann-Whitney), correlation and regression
analysis.

Results. Changes in renal function did not depend on the sex of patients and included proteinuria
(9.09 %), namely microalbuminuria, which occurred in all variants of arthritis; reduction of GFR (8.26 %) —
only in polyarthritis and uveitis-associated variants. Comparison of the frequency of renal changes in patients
with varying degrees of disease activity showed their absence in the inactive stage of JIA. With active
inflammatory process functional disorders of the kidneys occurred from 16.67 % to 26.32 % of cases,
regardless of the degree of activity One year later there are positive changes: increased glomerular filtration
rate (p <0.05), a tendency to decrease serum creatinine (p <0.1) on the background of basic methotrexate
therapy up to 15 mg/m2/week. The combination of methotrexate therapy with the anti-TNF immunobiological
drug (adalimumab) showed greater efficacy in improving renal function, a significant increase in GFR
(p <0.05), a decrease in serum creatinine (p < 0.05) and proteinuria (p < 0,05).

Conclusions. Children with JIA have changes in renal function, more often with uveitis-associated
arthritis and methotrexate over 15 mg/m2/week. The inclusion of immunobiological drugs in the treatment not
only reduces the activity of the disease, but also reduces the risk of concomitant comorbid lesions of internal
organs, including kidneys.

KEY WORDS: children, juvenile idiopathic arthritis, kidney, comorbidity
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HOCOBI KPOBOTEUYI HA ®OHI AHTUTPOMBOTHUYHOI
TEPAIIII: OCOBJUBOCTI KJIIHIYHOI KAPTUHHU
TA 3YIIMHKHU KPOBOTEYI

Bbuuxoea H. C.

Beryn Ha TenepilnHiii yac KOHCTATYEThCS HEYXWIIBHE 3POCTAHHS KUIBKOCTI MAIIEHTIB 3 IMATOJIOTIEO
CEeplEBO-CYJMHHOI CHCTEMH, SIKi IOTPeOYIOTh IpPOBENECHHS aHTUTPOMOOTHYHOI Tepamii. OcobmuBOCTI
KJIIHIYHOT KapTMHM HOCOBMX KpOBOTeY Ha (hOHI aHTHTPOMOOTHYHOI Tepamii Majllo BHUBYEHI Ta MalOThCS
OJIMHUYHI MOBIJIOMJICHHS IPO €EKTUBHICTh PI3HUX CHOCOOIB 3YMMHKU KPOBOTEUi Y 1i€l KaTeropii XBOpux.

Mera: BHUBYEHHS OCOOJHMBOCTEIl KIIIHIYHOT KaPTUHHM Ta YIOCKOHAJIEHHS CIIOCOOIB 3yNWHKH HOCOBHX
KpPOBOTEY Ha (hOHI IMPOBEICHHS aHTUTPOMOOTHYHOI Tepartii.

Marepiann Ta mertoam. IIpoBeneHO BHBYEHHS OCOOJMBOCTEH KIIIHIYHOI KapTHHU Ta €(EKTHBHOCTI
PI3HHMX CIOCOOIB 3yNMUHKH KPOBOTEY y 156 XBOpPHX 3 HOCOBUMH KPOBOTE€YAaMH, SIKi PO3BHHYJIHMCH Ha (DOHI
NPOBEICHHS AHTUTPOMOOTHYHOI Tepamii. Yci XBopl Oynum po3minieHi Ha JABI TpyIH: OCHOBHA TpyIa
(104 xBopux), B sAKiil 3ynmUHKa HOCOBOI KPOBOTEYi BHKOHYBalach KOMOIHOBAHMM METOIOM, IO BKIFOYAE JI0
ce0e BUKOPHUCTAHHSI ABOKAMEPHOTO TiIpOTAMIOHA BJIACHOT KOHCTPYKLIT B MoeqHaHHi 3 reneM «Hozoxem» Ta
TEpMIYHMM BIUIMBOM i KOHTPOJIbHA rpymna (52 XBOPHX), € BUKOPHCTOBYBAIH KIACHYHY MapiieBy TaMIIOHAIy
MOPOXKHUHU HOCA.

Pesyabratn. Ha ¢oni mnpoBeneHHs aHTUTpOMOOTHYHOI Tepamii KpoBOTedui 3 NEpenHixX BiAJiiiB
MOPOXKHUHU HOca BiaMideHo y 144 (92,3 %) xBopux. KpoBoTteuy 3 3aqHiX BIAIUIIB IOPOKHUHU HOCa OYyJIO
niarnocroBano y 12 (7,7 %) xBopux. Y Gimbmiocti xBopux (80,1 %) HOCOBa KpoBOTEYa Maja JiareAe3Huil
XapakTep pi3HOi IHTEHCHBHOCTI Ta HE Majia NEBHOTO €anHOro /pkepena. Ha ¢oHi mezarperanTHoi Teparii
HOCOBI KpOBOTEHYi Majd MEHII IHTEHCHBHHMH XapaKTep Ta CXWIBHICTh O PEUUANBY, HDK Y XBOPUX IpH
NPOBEICHHI aHTHKoaryJstHTHOT —Tepamii. Cepell aHTHUKOArylIsHTHOI Tepamii OULIbII  IHTEHCHBHUM
pPELMIMBYIOUHMH XapakTep HOCOBOI KpOBOTEYi BIJIMIYEHO Y XBOpHX, SKi OTpUMYyBajgu BapdapuH.
3anponoHOBaHHif HAMH CIIOCIO [MOKa3aB CBOIO e()EKTHBHICTD MPHU 3yMUHIN HOCOBUX KpoBoTed y 100 (96,1 %)
XBOPUX OCHOBHOI IpyIu. B KOHTpOIBHI# Ipyni XBOpUX MapiieBa TaMIIOHaa MOPOKHHUHU HOca 3a0e3rednia
cTifikuii remocrtas y 44 (84,6 %) xBopux.

BucnoBkun. HocoBi kpoBoTeui Ha ()OHI NPOBENCHHS aAHTUTPOMOOTHYHOI Tepamii Hail0OIbII YacTo
BUHMKAIOTh B MEPEIHIX BiJIIJIaX MOPOKHUHMA HOCA Ta MAlOTh IEPEeBaXKHO Jiareae3Huit xapakrep. Ha downi
Jle3arperaHTHol Teparii HOCOBI KPOBOTEYl MalOTh MEHII IHTEHCHBHUI XapaKkTep Ta CXWIIBHICTh 10 PELHIHBY,
HDK y XBOpPHX IpPH IPOBEJCHHI aHTUKOArylsHTHOI Tepamii. Cepej aHTOKOAryJIsiHTHOI Tepamii OuIbIn
IHTEHCHBHUI Ta pPEUUIMBYIOUMI XapakTep HOCOBHUX KPOBOTEY BiJIMIYEHO Y XBOpHX, SKI OTPUMYIOTH
BapdapuH. 3amponoHOBaHUI KOMOIHOBaHHI CIHOCIO 3YIMHHKH HOCOBHX KPOBOTEY Oiblll ePEKTHBHUN Ta
Oe3neuHuii B MOPIBHSAHHI 3 TPAAMLIIHOIO MapJieBOI0 TaMIIOHA/IOK Ta MOXKE OYTH PEKOMEHJIOBAaHHN Y SIKOCTI
croco0y BUOOPY 3YIMHKHA HOCOBHX KPOBOTEY Ha ()OHI MPOBEACHHS aHTUTPOMOOTHYHOT Teparii.

K/ITIOYO0BI CJIOBA: HOcoBa KpoOBOTE€Ya, AaHTUTPOMOOTHYHA Tepamis, [Ae3arperaHTHa Teparmis,
TiApOTaMIIOH
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MOTPeOYIOTh TIPOBEICHHS aHTUTPOMOOTHIHOT

BCTYII . - .
Tepamii. B ypOanizoBaHuX KpaiHax OimbIe
Ha TemepimmHii dYac KOHCTaTyeThCS MOJIOBUHM  BCiX CMepTel MOB’si3aHO 3
HEYXWIBHUH 3pICT KIJABKOCTI MAI€HTIB 3 XBOpOOaMu,  3yMOBJICHHMH  TpPOMOO30M

MATOJIOTIED CEePIICBO-CYAMHHOT CHCTEMH, SIKi
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MaricTpaJbHHUX BEHO3HHUX cToBOYpIB,
KOpOHApHHUX 1 HepeOpaibHuX aprepiid [1].

Haii6inpin BaXIMBUMHU  3aXOJaMH, IO
3a0e3MeYiid 3HIKEHHS CMEPTHOCTI, CTallo
IUPOKE BHKOPWCTAHHS Je3arperaHTiB i
AHTUKOATYNSHTIB AN MPO(DITaKTUKK  Ta
JKyBaHHS aTepoTpOMOO03y B TPYIIi BHCOKOTO
pusuky Horo BuHMKHeHHS [2,3]. Ha i
NpUHAOMY aHTHUKOATYJISIHTIB 1 JI€3arperaHTiB
3aBXKIN BUIINH PHU3HK PO3BHTKY
TeMOpariyHuX yCKJIagHeHb. AHTHTPOMOO-
TUYHA TEPaIlis MiABUIIYE PH3UK BUHUKHEHHS
HocoBux kpoBored (HK) Tta KimbkicTh
cranionapaux xBopux 3 HK, mo 3Haxonsthcs
Ha aHTUTPOMOOTHYHIN Tepamii, CTaHOBUTH
Bim 29% nmo 48% [4,5]. OcobauBocTi
KITIHI9HOT KapTHUHH Ta MiCIIEBUX
remocratnaHux 3axoniB mpu HK nHa doni
AHTUTPOMOIYHOI Teparlii Majao BHBYEHI Ta €
MOOIMHOKI TTOBIJIOMIICHHS TIPO €(PEKTUBHICTh
pizaux MeroxiB 3ynuuku HK y wmiei kateropii
xBopux [6-8].

Mexanigai cnocobu 3ynumakH HK €
HalHAMiWHIAMKA, anxe 3 ONIIILy  Ha
aHATOMIYHI OCOOJMBOCTI TMOPOXHHHHA HOCA
HAWMOIIUPEHIIIUM € METOJ| TaMIIOHYBaHHS,
e(eKkTuBHICTh sKOTO CcTaHOBUTH 80-90 %.
OCHOBHMMHU BUMOTaMH, IO TPEN ABISIOTHCS
JI0O HOCOBHX TaMITOHIB Ha Cy9aCHOMY €Talli, €:

JETKICTh ~ YCTaHOBKM  Ta  BHIAJCHHS,
BIJICYyTHICTp 200 HE3HayHa BHUPA3HICThH
0O0JBOBHX  BIMYYTTiB, aJaNTHBHICTH [0

IHIUBIAyaJIbHUX aHATOMIYHUX OCOOJIMBOC-
Tel, pIBHOMIPHICTh THCKY Ha CIU30BY
00O0JIOHKY TOPOXKHHHU HOCa, 30epeKEHHS
MOJJIMBOCTI HOCOBOTO JIMXaHHS Ta HIOXY,
JIOCATHEHHS TeMOCTasy B  MiHIMaIbHUN
TEpMiH, 3armo0iraHHs PelUIuBY KpOBOTEYI,
BIJICYTHICTh TOKCHYHOCTI Ta TiloaJjepreH-
HICTB, CTIHKICTE [0 JUCHOKAIiil  IIiCis
BCTaHOBJICHHS, JIOCTYIIHA I[iHa, CTaOUIBHICTH
BIIACTHBOCTEH MPOTATOM TPUBAJIOTO Yacy [9].

META

BuBuenns 0co0IuBoOCTEH KJIIHIYHOT
KapTUHA Ta  BJOCKOHAJIECHHS  CHOCOOIB
synuikn  HK Ha  ¢oni  mpoBeneHHs
AHTUTPOMOOTHUYHOI TepIii.

MATEPIAJIA TA METO/JIN

VY mochmimkeHHs BKIoueHO 156 xBopux 3
HK, ski po3BUHYINCH Ha T MPOBEICHHS
agTutpoMOoTHuHOi Tepamii. CepenHid Bik
XBOpHX cTaHOBUB 66,7+ 11,8 pokiB, 73
(46,8 %) xinku i 83 (53,2 %) 4ONOBIKH.
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Ha anTukoarymsHTHIN Tepamii 3HaX0u-
nocs 37 (23,7 %) xsopux Ta 119 (76,3 %)
XBOPHUX OTPUMYBAJIU JIe3arPETaHTHY TEparlilo.
AHTHKOAryJIsiHTHa  Tepamis  MPOBOIMIACS
piBapokcabaHoMm (26 xBopHx) Ta BapphapuHOM
(11 xBopux). Jins mpoBeHeHHS Je3arperaHT-
HOI Teparrii BUKOPHUCTOBYBAIHCS IHTIOITOPH
¢depmenty LIOT-1 (88 xBopux) Ta mpenapaTu
rpymnu tieHonepuauHis (31 xBopwuii).

3 MeToro Bu3HaueHHs Jokamizauii HK ta
OIIIHKK CTaHy CIU30BOi OOOJIOHKH TOPOXK-
HUHH HOCAa XBOPHM MPOBOJMIN TIEPEIHIO
PUHOCKOMII0 Ta EHJOCKOII0 ITOPOKHUHHU
HOCA. Bineoennockoris MIPOBOAUIIACS
puHockoramu  ¢ipmu  «Karl Storzy 3
ontudHUM KyToM orisiay 0 1 30, moBkHHOIO —
180 MM i miameTpoM — 4 MM.

Jmnst  3abe3neuenHHs remocTtazy y 104
XBOpUX (OCHOBHA TpyIia) BUKOPHCTOBYBAIH
KOMOIHOBaHMM  CIoci®d, 10  BKJIIOYaE
BBCJICHHA B IOPOKHUHY HOCAa ABOKaMCPHOI'O
TiIpOTaMIIOHA  BJIACHOI  KOHCTPYKIIi B
noegHaHHi 3 rerneM «Hozoxem» 1 TepMidHEM
BIuMBOM. [lepen TammoHyBaHHSM IIPOBO-
WM TIOTIEPEIAHE BBEICHHS B IOPOXKHUHY
Hoca reno «Ho3oxem», MOTIM T1IpOTaMIIOH 3
O0CPEeXKHICTIO  BBOJUTHCS  B3J0BXK  JHA
MOPOXHUHU HOCA Ha BCIO JIOBKUHY JI0 YIIOPY
B CKJCIMIHHS HOCOTJIOTKH 32 JIOTIOMOTOIO
HOCOBOTO JI3¢pKaja Ta IITOKOIOMIOHOTO

MmiHUEeTy. 3aaHii  0aJoH  TigpoTaMIioHa
3allOBHIOETbCS ~ HarpitTum g0 45-48°C
¢i3i07OTIYHUM ~ pPO3YMHOM  (CEJIEKTUBHA

rimeprepMis), epenHiil 6ajJoH riIpOTaMIIOHy
— OXOIIOJKEHUM (Pi310JIOTIYHUM PO3YUHOM JI0
4-8°C  (cemextmBHa  rimorepmis). Y
52 xBopux (KOHTpOIBHA TpyTa) A 3yIMUHKA
HK BuxopucTOBYBajiu KIJIACUYHY MapJeBy
TaMIIOHaJly TOPOXXHHHU HOca. TpHBalicTh
TaMIIOHAJI TIOPOXKHIHU HOCA Y JIBOX Ipymax
XBOpHUX cTaHOBMIA 48—72 roauHM.
@DopMyBaHHSI PIBHOLIHHUX TPYI XBOPHUX
3a CTarTi0O Ta BiKoM, Jokamizauicro HK Tta
TSOKKICTIO KPOBOBTPATH, IMOKA3aHHSIM, Xapak-
TEPOM, CTPYKTYpi Ta TepMiHAM TPHUBAJIOCTI
NPOBENIEHHS  aHTHTPOMOOTHYHOI  Teparii,
HasBHOCTI CYIIyTHBOI MATOJIOTii CTBOPHIIO
peabHi MOXIIMBOCTI 1X 3iCTaBJICHHSI.
CraructuyuHa 00poOka JTAaHUX
IpoBOAMIAacs  3a  JIOIOMOTOI0  IAaKeTy
cratuctuaanx nporpam STATISTICA 10.0.
3HAYMMICTh BIAMIHHOCTEH KUJIBKICHUX O3HaK,
0  HiANOPSAKOBYIOTBCS ~ HOPMAJIIBHOMY
pO3MOJIiTy, OIIHIOBAIUCS 3  JIOTIOMOTOIO
t-tectry Crpromenta. s aHamizy SIKICHHX
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3Ha4eHb BHKOPHUCTOBYBABCS OJHOCTOPOHHIN
TouHMi KpuTepiii dimepa 1 HE3B’s3aHUX
rpyn. BigMiHHOCTI BBa)amnucs JOCTOBIPHUMHU
y pasi p < 0,05.

PE3YJBbTATH IX OBITOBOPEHHSA

[lpuBeprae yBary 3HauHE NepeBaKAHHS
XBOPHX TOXMJIOTO Ta CTAPEUOro BiKy, MUTOMA
Bara SKuX cTaHoBUTH 73,1 %. IlepeBaxkaHHs
XBOpHX  camMe  Li€l  BIKOBOI  TpyIHu
NOSICHIOETBCS. THM, IO JaHa KaTeropis
gacTirie notpedye TIPOBEICHHS
aHTUTPOMOOTHYHOI ~ Tepamii, HDK 0co0u
MOJIOJIOTO Ta CEPEeTHBOTO BiKY.

[Tpu 360pi aHaMHe3y OyIJI0 3’ICOBaHO, IO
HK y mocnimkyBaHuX XBOpHX HaiuacTilie
BUHUKAJIN HerependadyBaHO, 0e3 MPOBICHU-
KiB TIpM HOpMAaIlbHUX IU(pax apTrepialbHOTO
tucky. Timeku y 8(5,1%) xBopux HK
BUHUKJIA HA T TIMEPTOHIYHOIO KpH3Y.
Opnieto 3 ocobmuBocter HK nHa ¢oni
NPOBEJICHHS  aHTHTPOMOOTHYHOI  Tepariii,
BUSIBJICHUX HaMH, CTaB IIOCTYHOBHI PO3BHUTOK
KpOBOTEYI MPOTATOM JAeKinpkox mi6. Y 110
(70,5%) xBopux HK moumnamace 3
HE3HAYHWX  TEeMOpariyHuX  BHUIAUICHb 3
MOPOXXHUHU HOCA, SIKUM XBODPi HE HaJaBaju
0COOJMBOTO 3HAYEHHS Ta 332 MEIUYHOIO
JIOTIOMOT'OF0 HE 3BEPTAJIHCh.

Ilpu aHami3i aHAMHECTHYHUX JIAHUX
BUSIBIICHO, 10 cepex xBopux 3 HK Ha ¢oni
AHTHKOAryJISTHTHOI Teparii 3Ha4HO vacrinie (B
1,7 pa3iB) pemuIMBU KpOBOTEUi CIOCTEpi-
rajgucs IpH TNpuiiomi BapdapuHy, HIK Yy
XBOPHX, SKi JIKyBaJIUCS pUBAPOKCA0AHOM.

Cepen 119xBopux 3 HK wa 1
Jie3arperanTHol Teparii emi3oau KpoBoTed B
aHaMmHe31 Bij3HadeHi y 46 (38,7 %) xBopux, 3
akux y 35 (76,1 %) xBopux HK 3ynuamnacs
camoctiino iy 11 (23,9 %) 3ymuHKa
KpPOBOTEY1 BUKOHAHA TAMIIOHYBAHHSIM.

Cepen  xBopuxX, SKi  OTPUMYBAaJH
Jie3arperanTHy Tepamilo, YacTKa XBOPHX
(76,5 %) 3 nerkuM CTyIEeHeM KpPOBOBTPATH
Oyiaa B 1,7 pa3iB Ouibllla HIXK NPH AHTHUKO-
aryJsTHTHINA Teparnii. CriiBBiTHOIICHHSI
NUTOMOI Bark XBOPHUX 3 KPOBOBTPATOIO
CepeHIM 1 TSHKKHM CTYIEHEM MiXXK XBOPHUMH,
10 OTPUMYBaJM Je3arperaHTHy Ta aHTHKO-
aryJsHTHY Tepamii, ckiano 1:2,3.

Ilpy  mpoBemeHHI  AHTUTPOMOOTHIHOL
tepanii HK i3 mepenHix BiAAiIIiB MOPOXKHUHI
HOCA, KOJM JKEPEeNO0 pO3TallOBYBAJIOCS B
30Hi Kiccenbbaxa, BinzHaueno y 144 (92,3 %)
xBopux. HK i3 3agnix BigminiB Hoca OyIo
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miarmocroBano y 12 (7,7 %)  xBopuX.
Opnobiyna HK  cnoctepiramace y 150
(96,1 %) ta qBOGIuHa — ¥y 6 (3,9 %) XBOpHX.
[lpuBeprac yBary Te, IO TUIBKA B
31(19,9 %) XBOPOT'O Bi3yaltizyBaach
KPOBOTOUYMBA CYAHMHA 3 MiJTIKAaHHSAM CBDKOI
kpoBi. B inmmx xBopux (80,1 %) HK mama
Jiamnene3Huid xapakTep pi3HOi iHTEHCHBHOCTI
0e3  BHM3HAUYEGHOTO  €IUMHOTO  JIKepena.
Hianenesna HK XapaKTepu3yBanach
HasBHICTIO MHOKMHHUX PIBHOIIHHHUX JKEPET
reMoparii,  po30CepeKEHHX IO  BCiit
CIM30Bi  OOOJOHINI TOPOXHWHHA  HOCA,
nepeBakHo y 30Hi Kiccenbbaxa. IIpu npomy
PUHOCKOITIYHO ~Bi3yalli3yBaJlUCsI MHOXHHHI
KPOBOBIJIUBH Ta T'€MOpariyHi MpoCcOYyBaHHS
cIM30B01 000JIOHKH TOPOKHUHH HOCA.
3anponoHOBaHUM HaMu METOJ IOKa3aB
cBoto edextuBHicTh mpu 3ynuHII HK y 100
(96,1 %) xBopux ocHOBHOI Tpymu. Ilpu
IFOMY BiJI3Ha4ajach 3py4YHICTh Ta MaJOTpaB-
MaTHYHICTh TIPH BBEJICHHI TiAPOTAMIIOHY.
I'emocTarnunwmii eekT (4ac OBHOI 3yMUHKH
KpoBOTedi) HacTaBaB depe3 5,9 + 0,9 xpumuH
MICIs TaMIOHAAW. Y Tepio]] TaMIOHYBaHHS
JI0 BUJAJICHHS TIJAPOTAMIIOHY ITOOJWHOKI
enizonu HK manu micue y 3 (2,9 %) xBopux.

Y  BCciXx BUmaakax  KpoBoTeui Oy
0OyMOBIIEHI ~ HENOCTATHIM  PO3IYyBaHHSIM
nepeqHporo 0OajgoHa rigporammona. Jlns

miksinanii HK y nux Bumagkax Oyiw BXKHUTI
Taki Jii:  BUAAJICHHA TiIpOTaMIOHA 3
MOPOXHUHU HOCA, BHJAJICHHS 3TYCTKIB KPOBi
3 TMOpOKHMHM HOca 3a  JIONIOMOTOIO
€JIeKTPOBIJICMOKTYBaHHA  Ta  IIOBTOpHE
TaMITOHYBaHHs TIOPOXHUHHA HOCA JI0 TIOBHOI
3ynunku HK.

B ognoro (0,9 %) xBoporo OCHOBHOL
rpymu crocrepiraBest penuaue HK Ha 3-10
no0y  michas  BUAAJICHHS — TIAPOTaMIIOHY.
KpoBoteua Oyrna He3HAuHOIO 1 HE BUMarajia
MOBTOPHOI TaMIOHAIX IOPOXHUHU HOCA.
I'emoctaz y xBoporo Oyno JOCSATHYTO
BBEJICHHSM y TIOPOKHMHY HOCAa  TeIIo
«Hozoxem». Takum  49mHOM, 3arajibHa
kinbkicth peruauBie HK  3adikcoBana y
4 (3,8 %) XBOpHUX OCHOBHOI I'PYIIH.

OpHi€elo 3 mepeBar TigpOTaMIOHa €
BIJICYTHICTh ~ TNPWIHMIAHHS  TaMIlOHA [0
CIM30BO1 OOOJIOHKH 1 TIPOCOYYBaHHS HOTO
KpOB'I0O 1 pPaHOBUM BiJIOKPEMITIOBAaHHM, IIIO
IO3BOJISIE 332 HEOOXITHOCTI  MPOJOBKUTH
TepMiH TammoHagu. HasBHicTe (dakTopiB
3ropTaHHs y cknaii rexro Hozoxem miasuinye
reMOCTaTHYHUHA  e(eKT 3amporIOHOBAHOTO



croco0y Ta 3abe3rnedye reMocTa3 HaBiTh MPH
3HW)KEHHI KOMIIPECIHHOTO  HaBaHTa)KEHHS
rizporammnony. IlepeBaramu 3amponoHoOBa-
HOT'O TiAPOTAaMIIOHY € HasBHICTb HOCOBOTO
MUXaHHA (OCHOBOIO TaMIIOHA € iHTyOaIiiHa
TpyOKa), BIACYTHICTh TpaBMyBaHHs CIH30BO1
000JIOHKH (IO 3MEHIIyE PHU3UK PEIHIUBY
HK), BimcyTHicTh OONBOBHX BiAYYTTIB HpHU
BBE/ICHHI Ta BUAAICHHI TaMITOHA.

Y KOHTpOJIBHIN Ipymi MapiieBa TaMIIOHAa
MMOPOXKHUHU HOca 3abe3medmiia  CTIMKHUi
remocras y 44 (84,6 %) xBopux. Yac moBHOT
3YMUHKA  KPOBOTEYi  MICHS  TaMIIOHAIN
CTaHOBUB 11,2+1,2 XBUJIMHU, 110
CTaTUCTHYHO A0cTOBipHO (p < 0,001) Ginbpiie
3a aHaJIOT1YHHI MTOKa3HUK OCHOBHOI rpynu. Y
nepiosl TaMIOHAIW OO BHIAIECHHS MapieBOro
TaMITOHAa i3 MOPOKHUHU HOoca y 5 (9,6 %)
xBopux 3adikcoBano pemuame HK. ¥V 2-x
XBOpPHUX KpoBOTeda Oyina HE3HA4YHOW 1 He
3aBakajla TEpPEeTaMIIOHaMl, TaK SK 3yIHHH-
jack camocTiiiHo. Y 3-x xBopux HK Oyna
IHTEHCHMBHOIO, 1[0  BHMAarajo  3aMiHH
MapjeBOro TaMIIOHA Ha TiIpOTaMIOHALy
NOPOXHMHU ~ HOCa 32  CTaHAAPTHOIO
3alPOMIOHOBAHOI0 METOJUKOI. TpUBAIICTH
TAMIIOHAJM Y IUX XBOPHUX CTaHOBWJIA JIBi
no6u, penunusiB HK He crioctepiranocs.

VY 3-x (5,8 %) XBOpUX KOHTPOJIBHOI IPyNU
micyiss  BUAAJCHHS — MapieBOro  TaMIloHa
cnoctepirascst peuunuB HK. 3 Hux, y 2-x
XBOPHX KpPOBOTEYA PO3BUHYJIACH depe3 J00y
miclisi  PO3TAMIIOHYBaHHS Ta y  OJHOTO
XBOpOro — uepe3 3-u ao6u. Y 2-X XBOPHUX
reMOCTaTHYHI 3aX0/1 MOJISITaly y BBEIEHHI B
NOPOXHMHY Hoca remo «Hozoxem» i onHOMY
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NOSE BLEEDING ON THE BACKGROUND OF ANTITHROMBOTIC THERAPY:
FEATURES OF THE CLINICAL PICTURE AND STOPPING OF BLEEDING

Bychkova N.

Introduction. At present, an increase in the number of patients with pathology of the cardiovascular
system in need of antithrombotic therapy is stated. Features of the clinical picture of nosebleeds against the
background of antithrombotic therapy are little studied and there are isolated reports on the effectiveness of
various methods of stopping bleeding in this category of patients.

Objective. Study of the features of the clinical picture and improvement of methods for stopping
nosebleeds during antithrombotic therapy.

Materials and methods. A study was made of the features of the clinical picture and the effectiveness of
various methods of stopping bleeding in 156 patients with epistaxis, which developed against the background
of antithrombotic therapy. All patients were divided into two groups: the main group (104 patients), in which
nasal bleeding was stopped by a combined method, including the use of a two-chamber hydrotampon of our
own design in combination with Nozochem gel and thermal exposure, and a control group (52 patients) where
classical gauze tamponade of the nasal cavity was used.

Results. Against the background of antithrombotic therapy, bleeding from the anterior parts of the nasal
cavity was noted in 144 (92.3 %) patients. Bleeding from the posterior parts of the nasal cavity was diagnosed
in 12 (7.7 %) patients. In the majority of patients (80.1 %), epistaxis had a diapedetic character of varying
intensity. Against the background of antiplatelet therapy, epistaxis had a less intense character and a tendency
to recurrence than in patients receiving anticoagulant therapy. Among anticoagulant therapy, a more intense
and recurrent nature of epistaxis was noted in patients treated with warfarin. The method proposed by us
showed its effectiveness in stopping nosebleeds in 100 (96.1 %) patients of the main group. In the control
group of patients, gauze tamponade of the nasal cavity provided stable hemostasis in 44 (84.6 %) patients.

Conclusions. Nosebleeds during antithrombotic therapy most often occur in the anterior parts of the nasal
cavity and are predominantly diapedetic in nature. Against the background of antiplatelet therapy, nosebleeds
are less intense and prone to recurrence than in patients undergoing anticoagulant therapy. The combined
method proposed by us for stopping nosebleeds is more effective and safe in comparison with traditional
gauze tamponade and can be recommended as a choice for stopping nosebleeds during antithrombotic
therapy.

KEY WORDS: nosebleeds, antithrombotic therapy, disaggregating therapy, anticoagulant therapy,
hydrotampon
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BU3HAYEHHS BECTUBYJISIPHOI ®YHKIII ¥ TITEN
XBOPUX HA THIHWIT CEPEJHII OTUT

Jlo3oea IO. B.

Merta nociaigskeHHsI — OIiHKAa BeCTHOYJSIpHOI (YHKHIi IiTel 3 TOCTPHM THIHHUM CepeaHIM OTHTOM
METOZOM KOMIT FOTePHOI CTATHYHOI CTa01IOMeTpil MOPiBHSAHO 3 THIIOBO-PO3BHHEHNUMH OTHOJITKAMHU.

Martepianu Ta Mmeroau. O6cTexxeHo 52 AUTHHA BikOM Bix 4 10 7 poKiB, 22 MUTHHHU 3 THIHHUM CepeIHIM
orutoM Ta 30 MPaKTHYHO 3JOPOBHUX OJHOJITKIB METOJOM CTaTH4HOI crabimometpii Ha mpuctpoi «MIIDI
crabinorpad 1» (XapkiB, Ykpaina). Jlo yBarm Opanncs NMOKa3HWKH Bapiamii Ta (GopMu po3momiry HeHTpY
TUCKY, CHEKTPaIbHO-KOPEIALIAHI MOKa3HUKU CTa0LIorpaM, a TaKOoXX IHTETpalibHI MOKa3HUKU CTAOITBHOCTI
(moBXWHA, MBHUIKICTh Ta KyT MOCTYPaTbHUX KOJHMBAaHB) Ta AKOCTI ()YHKIIi PiBHOBAard 3a IBOX CEHCOPHUX
CTaHiB (BIAKPUTI Ta 3aKpHTi 04i) po3paxoBaHi y mporpaMHoMy 3abe3mnedeHHi StabiliS.

Pe3yabraTu. [HiHHI cepenHiil OTUT BUKIMKAE IIOCTEPIOPHE 3MIlICHHS a0COMOTHIX KOOPIHHAT HEHTPY
TUCKY. Y CTaHi 3 3aKpUTHUMH OYHMMA JiTH 3 THIHHUM OTHTOM BiJPi3HAIOTH BiJl CBOIX 3IOPOBHX OJHOJITKIB 3a
14 3 24 cTabUTOMETPHYHIX HapaMeTpiB, Y TOMY YHCIi 3a JOBXHHOIO CTAOUIOrpaMH, MIBUIKICTIO, KYTOM Ta
aMIUTITYIOI0 KOJIMBaHb, MOCTYMAIOYHCH IM Y CTIHKOCTI piBHOBard. [[iTH 3 THIHHAM cepemHIM OTHTOM OLIBII
YYTJIMBI 0 30pOBOr0 KaHAIY MOCTYPaJbHOTO KOHTPOIIO, HiXk 1X OJHONITKH. 3ally4eHHs 30poBol adepeHTamil
IO TOCTYPaJbHOTO KOHTPOJIO ICTOTHO IOKpAIlye MiATpUMaHHsA OajaHCcy y IiTeidl 3 THIHMM OTHUTOM 3a
paxyHOK 3MEHIIICHHS JeBiallifl, HOCTypaJbHUX KOJIUBaHb, IO 3HAXOIUTH BiMOOPaKCHHS Y BIpOTiTHUX 3MiHAX
9 3 24 cTablIOMETPUIHHX TTaPaMETPiB MOPIBHAHO 3 KOHTPOJIEM.

BucHoBOK. Y HOMKITFHOMY Billi THIHHUH CepenHiil OTHT MPHU3BOAWTEH JO NMPUXOBAHOI BECTHOYIAPHOL
IUCQYHKLIT, sIKa BUSBILSIETHCS MOPYIICHHSIM CTIHKOCTI BEPTHKAIBHOI MO3M Yy CTaHi 3 3aKPUTHMH OYHMMa Ta
KOMIICHCY€ETBCSl 38 PAaXyHOK 30POBO-BECTHOYIO-IPONpPIOLENTHBHOI iHTEerpanii B Npoleci MOCTypaIbHOTo
KOHTPOJTIO.

K/TIO490BI CJIOBA: tHiliHUI cepefHii OTHT, mocTyporpadis, piBHOBara, BECTHOYJSIpHa (GYHKIIiS,
JIOLIKUIBHUI BiK
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OIIHII PIBHOBaru JIIOJWHH, IO JO3BOJISE

BCTYII . .
BUSIBUTH BECTHOYIIO-CITiHAMBHI posnaau [3].

[lepudepruni  BecTHOYMApHI  po3nanu PiBHoBara  saBnsie  Cco0OKO  3JATHICTDH
CKJIagHO audepeHLioBaT yepe3 HE CIelu- OiATpUMYBAaTH  LEHTP THUCKYy Tima 3
(bi4HICTH CHUMIITOMIB, HEYIiTKICTh (HOpMYIIIO- MIHIMAIBHEM pO3XUTyBaHHAM [4], a 1i
BaHHsS CKapr TMallieHTiB, OaraTodakTopHy KOHTpOJIb  3a0e3rnedyeThcsi  KOMOIHAIIIERO
NpUPOJy 3allaMOPOYEHHS Ta HECTIMKOCTI HEHTPAIbHUX Ta TNepru(epruyHnx HEPBOBHX
MO3M W HecTauyy HAJIHUX CKPUHIHTOBUX KOMITOHEHTIB, BKIIOYalOYH CITHHHOMO3KOBI
meroaiB [1]. VYci Ttectm mnepudepuynoi peduiekcu, cympacmiHajgbHI ~KOMaHgd —Ta
HEPBOBOI CHCTEMH, 110 CHOTOJHI BUKOPUCTO- iHTerpanito agepeHTHUX Ta/abo edepeHTHHX
BYIOTHCSl B KIIHIYHIN MPAKTHUII, 3aCHOBaHI Ha CHUTHAJIIB 30pOBOi, BECTHOYJISIPHOI Ta COMaTO-
BHUMIPIOBAHHI OJIITOCHHANITHYHHUX pPedIIeKCciB CEHCOpHOT MOJAJTLHOCTI. Crparerii
croBOypa ToloBHOrO MO3Ky [2]. He MTOCTYPAIbHOTO KOHTPOJIIO BKIIOYAIOTH a00
BUHATKOM € ¥ cTaOLIOMETpis, 3aCHOBaHA Ha KOMITCHCYIOUl KOPHWTYBaHHS TIO3M TIicus il

Herepen0ayeHoro MOPYIICHHS, abo
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BUTIEPEKYBaIbHI KOPHUTYBaHHS TIO3W, SKI
OPOTUIIOTh  Oy[Ob-KMM  NPOTHO30BaHUM
nopymenasiMm  no3u  [5].  [loctypansHuit
KOHTPOJIb TICHO MMOB’S3aHUM 3 TapMOHIHHUM
PO3BUTKOM CEHCOPHO-MOTOPHOI iHTETpaIii Ta

MOTOPHUM, KOTHITUBHHM 1 COIliaIbHAM
PO3BHUTKOM IWTHHH [6].
CrabinomeTpiss  TakoX  Bizoma K

crabinorpadis ado moctyporpadis Ta sBIsE
co00I0 TecT, B SIKOMY CcHiIoBa Iuardopma
BUKOPHCTOBYETHCS i 00’ €KTUBHOI 3araib-
HOI OWIHKH OamaHcy Ta  OTpUMaHHSI
KUTbKICHOT aIlpoKcUMaIlii KOJWBaHb LEHTPY
MacH JIIOJUHH IIISIXOM pEeECcTpauii HeHTPY
TucKy Ha miardopwmi [3, 5]. PospisHsrorbcs
CTaTUYHY Ta TUHAMIYHY cTabiloMeTpito.
CratuvHa CTabiIOMETpis BiTHOCHUTHCS [0
BUMIPIOBAaHHS TIOCTYPaJbHOTO  KOJMBAHHS
HEHTPYy THUCKY Tila TiJg dYac CIOKIHHOTO
CTOSIHHSI Ha HEPYXOMiil ONOpHIH IOBEpPXHi.
Cratnyna nocryporpadis JIO3BOJISIE
00’€KTUBHO OLIIHIOBAaTH NMAaCHBHUH KOHTPOJb
no3u [5, 7], SKuWii BKJIIOYAE pEaAKI[ii0 Ha
rpaBitamito Ta eQeKTH MO0 HEBEIUKHX,

CaMOCTIHHO IHII[IHOBAaHUX KOPHUTYBAIBHUX
pyxiB  [7]. [unamiuna moctyporpadis
BKIIIOYAa€  BUKOPHCTAaHHA  IHJYKOBaHOTO
HOpyLIeHHsT  OanaHCy, HampUKIaa  3CYB

OIOPHOI MOBEPXHI 3 BUKOPHCTAHHSM HecTa-
OLTBHOT OIMOpPHOI TOBEPXHI, MEPEeMileHHS
Bi3yaJIbHOTO OTOYEHHS, 3aCTOCYBaHHS
CTHMYJIIB JI0 BEpXHbOI YacTHHU Tija abo
JIOBUIbHE  3MillleHHs IeHTpy Mmac  [5].
MogentoBaHHsl Pi3HUX CEHCOPHHUX CTaHIB
JIO3BOJISIE OLIIHUTH pizHi MeEXaHI3MU
MOCTYNAJILHOIO KOHTpOmo. Tak, HeHTpasibHe
TMIOJIO’KEHHS Ha CTAaOUIBbHIA TBEpil MOBEPXHI
o0NMYYsiIM BHEpeA 3 BIAKPUTHMH OYMMa
JIO3BOJISIE€ OIIIHUTH IHTEIPATHBHY B3a€MOJIII0
30pOBOi, COMaTOCEHCOPHOI Ta BECTHOYISIPHOT
CHCTEMH y MIATPUMLI piBHOBar# [8], Toxdi Ak
3aKpUBaHHA O4YeH y IbOMY X MOJOXKEHH]
JO3BOJIAIOTH OLIHUTH €(QEeKTH COMATOCEH-
copHoi Ta BecTHOyaspHOI cucteM [8], a
3aMiHa HEpPyXoMoi IaTGopMu Ha Pyxomy
Npyd  3aKPUTUX OYaxX JIO3BOJSIE OIHUTH
nepeBakHO BecTHOYIsApHI PyHKIIT, a TBeproi
NOBEpPXHI HAa MOJATIMBY — IEPEBAXKHO
COMaToCeHCOpHY (yHKIIitO [2].

TlomepenHiMu  AOCTIKCHHAMHA — TIPOJE-
MOHCTPOBAHO €(EKTUBHICTh BHKOPHCTaHHS
MTOCTYPaTHHUX TECTIB y BHSIBJICHHI
CYOKIIHIYHUX BECTUOYISAPHUX TUCQYHKIIIH
HaBiTh y Mali€HTIB 0e3 3alaMOpOYCHb B

50

a”HaMHe3l, O0COOJHMBO, 3a
CEHCOpHOro cepenoBumia [8].

VY cnenianbHii miTepaTypi BeCTHOYISpHIiH
¢GyHKUIT y OiTed Mano MPUINAETbCA yBar,

MOICITHOBaHHSA

WMOBIpHO, BHACTIIOK HEBHUCOKOI ITOIIH-
peHocTi  BecTHOYNMSApHHX  pO3JamiB Y
TTOTTYJISALI{ TiTei 3 HOpMaJTbHAM

OHTOTEHETUYHUM DO3BUTKOM. Y TOH XKe
ClyXxOBa  CHUCTEMa TICHO TIOB'SI3aHa 3
BeCTUOYJISIPHOIO ~ CHCTEMOIO 3 TOTJISIIY
eMOpIOJIOTIYHOTO PO3BUTKY, 1HHEpBAIlii Ta
kpoBomoctauanust  [9]. Takox  Bimommit
3B’S30K 3aXBOPIOBaHb CEPEAHBOTO ByXa 3
BECTHOYJISIpHUMU ~ TIepUEPUIHUME  pO3JIa-
namu [10, 11]. Tak, y miteit 10-12 pokiB i3
TUMITAHOCTOMIYHUMH TpyOKamu B aHaMHe3i
Ta/abo 3 TproMa abo Oumplne iHpEKIIHHIMA
3aXBOPIOBAHHAMH ByXa, MNEPEHECEHUMH 0
MSITH  POKiB, TMOCTypallbHa  CTaOUTBHICTH
3HIDKYBaJIacs 32 JAHUMH KOMIT'IOTEPH30BAHOTO
TecTy NUHAMIuHOI moctyporpadii sl OUiHKK
crabinpHOocTi (SET) i mutsvoi mikanu GanmaHcy
(PBS) [12].

OnHUM 3 HAUMOIMIMPEHIINX 3aXBOPIOBAHb
CepeIHbOTO ByXa Y JUTSIUOMY BiIll € TOCTPHIA
CepefHid OTHT, Yy TOMY 4YHCHi W THIHHHH.
[MomepeaHiMU JOCHTIPKEHHSIMHU [TOKAa3aHO, 1110
50 % niTell XBOPIIOTH HA TOCTPUM THINMHMIA
cepenHiil oTUT y Bimi M0 1 poky, a Mmaiixke
80 % — mo 3 poxis [13].

3a pesyibpTaTaMH HAmIOro pPeTPOCIEK-
TUBHOTO JIOCIIDKCHHS JIiTH 3 TOCTPUM
CepelHIM THIMHUM OTHUTOM CKap)KHJIUCS Ha
cna0KicTh, TOJIOBHUM Oijib, 3allaMOpPOYCHHSI,
HY/OTy, I1HKOJM OJIOBaHHS, a OTOHEBPO-
JIOT1YHUI OTJIA BUSBUB npiOHO-
pO3MAIIMCTHH  TOPU3OHTAJIBHUI  HiCTarm,
XHTKICTh Y 1031 PoMOepra, «mpoMazyBaHHS»
Npd BUKOHaHHI KOOPJAWHATOPHUX MpoO.
3a3HaueHe J03BOJISAE JINTH BHCHOBKY MO0
00yMOBIIEHOCTI CKapr XBOpPHUX HE JIMIIE
nporecaMy 1HTOKCHKaLii, a i MOpyIeHHIMHI
BecTHOYIsIpHOT yHKuii [14].

[TepeBaxkna OIIBIIICTD JIOCIIJDKEHD
OCTAaHHBOTO  JICCATHJITTS  TPUCBSYCHHS
BUBYCHHIO BECTHOYJIAPHOT QYHKINI y JiTEH 3
CEKPETOPHUM CEpelHIM OTHTOM. 30KpeMa,
nmokazano, 1mo 50% nmitelt 3 cepo3HUM
OTUTOM MOXYTb MaTH JA€AKi MOPYIICHHS
piBHoBaru [15].

Y miteit 3-6 pokiB 3 cepedHiM
CEKPETOPHUM OTHTOM CEpeaHs HIBHAKICTh
KOJIMBaHb TiJla 3a JaHUMH KOMII FOTEpPHOI
ctabinomerpii mopyuieHa SK A0 Tak 1 Mmicis
omeparii depe3 3 MicAIl, MO PO3TIISIAETHCS



aBTOpaMH SIK O3HAaKa MPUXOBAHOI BECTHMY-
nspHoi aucoynkuii [16]. Tlpu mocmimkenHi
niTeir 4—7 pOKIiB 3 BUIIOTOM y CEPEAHBOMY
BYC1 HE 3HAI/ICHO BIJIMIHHOCTEW 3 KOHTPOJIEM
y tecrax bapaHi, ane BUSBIEHO HEOCTOBIPHO
BUIY HIBHAKICTh PO3KAUyBaHHS 3a JaHUMH
noctyporpadii [17].

[Tpu nmochimxeHHi koopauHalii, OamaHcy,
OKOpYXO0BOi (pyHKIIi Ta HicTarMmy y aitei 4-8
POKiB 3 cepeJHiM OTUTOM 3 BHUIIOTOM
BUSIBIICHO ICTOTHE 30UTBIICHHS OKOPYXOBUX
aHoMalliii TOpiBHAHO 3 KoHTpomeMm [18].
Hocmimkenns 4—15-piuaux giTe# 3 cepeqHim
OTUTOM 3 BHIIOTOM 1 3alaMOpPOYCHHSIMH
METOJIOM  BIiJICOIMITYJIbCHHI  BECTHOYJIO-
okynsapuuid tect (VHIT) we BusBuio
ICTOTHUX 3MiH CEpegHIX 3HA4eHb MPHUPOCTY
VvHIT um ix acumerpii, OJHAaK, BHUSIBHIO
30UTBIIEHY YacTOTy TIIPUXOBAHHUX CaKKaJ
(57 %), 1m0 po3raAmANOCS aBTOPAMH  SIK
O3HaKa JIETKOTO BeCTHOYJSPHOTO po3iamy
[19]. VYV iHmoMy JOCHIIKEHHI TaKoi XK
KaTreropii TAIli€EHTIB THM JK€ METOJIOM
9acToTa HPUXOBAHUX CaKKaJ (y
BEPTHKAJIBHUX IUIOIIMHAX KaHATY) CTAHOBHIIA
32 % Ta He 3ajexana B cTaail rocTporo
CEKpPETOPHOIO0 OTUTY 3 BUIOTOM. IcTOTHE
3HWKeHHs npupocty VHIT BusiBIEeHO TinbKH
B IUIOIIMHI NEPEJHBOr0 KaHATy Ha ypa)KeHii
CTOPOHI MOPIBHSAHO 31 370poBUM ByxoMm [20].
Iloctyporpadiune mocmimkeHHs JHiTed 4—
14 pokiB 3 JBOOIYHUM TOCTPHUM OTHUTOM 3
BUIIOTOM BUSIBIJIO TOPYIICHHS piBHOBAru
(30inbIIeHHsST  OINBIIOCTI CTAOLIOMETPHYHUX
MOKa3HUKIB) SK JI0 APEHYBaHHS, TaK i micis 4
THKHIB 3 MOMEHTY JpeHyBaHHS [21].
[octyporpadivune mocmimkeHHs! Y KOMIUIEKCI
3 enekrponicrarmorpadicro (ENG) miteit 7-
15 pokiB 3 cepeaHiM OTUTOM 3 BHIIOTOM
BUSABWIM IIJBHINEH] 3HAYE€HHSA CTAOlJIOMET-
PUYHHX MapaMeTpiB SIK 3 BIAKPUTUMH, TaK i
3aKpUTUMU ounMMa, crioHTaHHUH (40,9 %) 1
no3utitanii (63,6 %) Hictarm [22]. YV miteit
i3 cepemHIM OTHTOM 3 BHIOTOM Oanu 3a
apaOCbKUM OMUTYBATBHUKOM 3allaMOPOYCHHSI
Ta JesAKi pe3yJabTaTH MPUIDKKOBUX TECTIB
Oynu 3Ha4HO BigxwmieHi Bix HopMmH, Y 73 %
BUKJIMKaHI TOBITPSIM BeCTHOYNO-BUKIMKaHI
MmiorenHi noreHniaau (0VEMP) manu 3Hauny
3aTPUMKY JaTEHTHOTO Tiepiomy. Y TOM Xe
4ac, KICTKOBI BECTHOYIIO-BUKJIMKAHI MiOTCHHI
noteHmiamm (CVEMP) e BimpizHsiucsS Bifg
KoHTpodio [15].

Sx GaunMo, pe3ynbTaTh OLHKH BECTH-
Oymaproi ¢QyHKOii y giTed 3 TOCTpUM
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CepemHiM OTHTOM pI3HUMH IHCTPYMEHTAalb-
HUMH METOJaMH € JOCUTHh CYIEpEUIMBUMH,
Ha IO BKa3zyBajocsi W y HEIIOAaBHBOMY
cucteMatndHoMy oriisii [11], a mociimkeHHs
BecTHOYIApHOi (YHKIIT y HOiTell 3 rocTpuM

THIHHAM  CEepeaHIM OTHUTOM  TIPAKTHIHO
BiJICyTHI.
BpaxoByroun  3a3HaueHe  BHIIE Ta

NPOCTOTY ¥ BiATBOPIOBAHICTH PE3YNbTATIB
cTaTu4HOi  crabimoMeTpii y  BHSIBICHI
BHCTHOYIIApHOI MUCQYHKINI y HiTeld, MeTa
HAIIOro AOCJTiJKeHHsI Ioisraja B OLIHII
cTaHy BecTHOymsApHOi (yHKIIi y mited 3
TOCTPUM THIHHUM CEepeIHIM OTUTOM METOI0M
KOMIT IOTEpHOI CTaTHYHOI CTa01IOMETpIii.

MATEPIAJIN TA METOJN

OO6cTexxeHo 52 nuTuHU y Billi 4—7 POKiB,
SKAX PO3MOAUIEHO Ha 2 TpPyNu: OCHOBHA
rpyna (n=22, Bik — 5,58+ 0,24 poku) 3
THIHHUM TOCTPHM CEpPEeJHIM OTHUTOM Ta
KOHTPOJIbHA TPyIa — MPaKTHYHO 3A0POBi IiTH
(n =30, Bix — 5,91 + 0,21 pokw).

KpurepisiMu BKITIOUSHHS O KOHTPOJIBHOT

rpynu  Oylda  BiICYTHICTH TOCTpoi Ta
XpOHIYHOT Taroiyorii 3 OOKy HEpBOBOI,
BECTHOYNIAPHOi, CIyXOBOi, 30pOBOi  Ta

OIMOPHO-PYXOBOI CUCTEM.

KpurepisiMi BHKIIIOYEHHS 3 OCHOBHOI
rpynu Oynd: HasBHICTh MATOJOTiI OIOPHO-
pyxoBoi Ta/abo 30pOBOi, HEPBOBOI CUCTEM.

JlocmipkeHHsT  BereTaTUBHO-CITIHAIBHUX
peduiekciB 1 GyHKIIIT piBHOBArH MPOBOIUINCS
y mepiri 2 100M HaJXO/DKEHHS JIUTHHH JI0

CTallioHapy 3a METOJOM KOMII IOTepHOI
cratmyHOi  crtabimoMerpii Ha  MPHUCTPOL
«MIIPI crabinorpad 1» (TOB «ACTEP
AWTI», Xapkis, VYkpaina). HaxiiinicTs
CTablIOMETPOYHOI ~ OWIHKK Yy  JiTeH €
noBeneHoro [23].

vy mporieci JIOCITIKEHHS JIUTHHA

3HaXOoAMJIacsd Ha TEH30METPUUHiN matdopmi
(300 x 300 MM) y BEepTUKaJILHOMY ITOJI0KEHHI
y €BPOTEHCHKIH CTilI (II’ATKK pa3oM, HOCKU
Hapi3zHo). TpuBaJiCTh MOCHIHKEHHS 3TiIHO
pexoMmeHgaiiii [24] craHoBmia 1mo 1 xB y
JIBOX CEHCOpPHHX CTaHax — 3aKpuTi Ta
Bigkputi oui. PeecTtpamis mnepemimeHHs
HEHTPY TUCKYy Ha IUiouly 1miatdopMu
3MICHIOBATAcS 3 YacTOTOI0 THUCKPETH3aIlii
13,128 I'n.

Ha mincraBi 3apeecTpoBaHMX MaHUX Y
nakeTi mporpaMHoro 3abesmedeHHs StabiliS
PO3paxoOBYBAIKCS HACTYIHI CTaOiIOMETPUYHI
nokasHuku:  Length, u  —  nmoexkwuHa
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Tpa€ekTopii  KONMBaHb  IIEHTPY  THUCKY;
AvgSpeed, mm/c — cepemHsS  HIBHUAKICTH
nepeMillieHHss LeHTpy TUcKy; Angle,

yCcepenTHeHNH KYT KOJNMBaHb LEHTPY THUCKY;
Pup2Sigma, % — BigHOCHA KiJIBKiCTH TOYOK
crabimorpamMu, IO JeXaTh y  MeXax
HOABOEHOTO  CTAQHNAPTHOTO  BiIXWJICHHS,
PirsonXY — xoeoirieHT niHiitHOT KOpemsii
MK  KONMBaHHSAMH B  (QPOHTAIBHIN 1
caritanpHiit mnonmaax; WAvgFXY, I'm —
CepeHbO3BAKEHA YacTOTa  KPOC-CIIEKTpa
KOJIMBaHb MEHTPY TUCKY y (pOHTaIbHIN i
caritanpHii mnomuHaax; KFR, % — skicTe
byHKLi piBHOBaru. Oxpemo JUTS
¢ponrtanbhoi (X) i caritanbaoi (Y) IUOMIMH
pPO3paxoByBaUCsI ~ HACTYMHI  ITOKA3HUKU:
RangeX Ta RangeY, mm — po3Max KOJHWBaHb
HeHTpy THCKy; LengthXiLengthY, mm -
JOBXKMHA  TPAEKTOPil KOJNMBAaHb ILEHTPY
tucky; MeanX ta MeanY, MM — cepenne
NOJIOKSHHST IeHTpY THCKy; StdDevX Ta
StdDevY, MM — cTaHmapTHE BiIXHICHHS
KOJIMBaHb IIEHTPY THCKY; SkewX ta Skewy,
MM — aCHMETpisi KOJHMBaHb ILEHTPY THCKY;
KurtosisXiKurtosisY, MM — ekcuec KOJIUBaHb
neHTpy tucky; WAvVQFX ta wAvgFY, I'm —
CepeIHbO3BAKEHA YaCTOTA CIIEKTPa KOJIMBAHb
nentpy tucky; CCOX i CCOY, ¢ — 3cyB
aBTOKOpENANiiHOT (QYHKII 0 OTpUMaHHA
3HaueHHS Koe(illieHTa KOpeyslii MeHIIe 3a
HYJIb.

Yci jmaHi  CcTAaTUCTUYHO OOpOOJICHO Yy
CEepe/IOBUIII CIEiali30BaHOTO MPHUKIAIHOTO
nporpamuoro 3abesneuyenns STATISTICA
v12.5 (StatSoftlnc, USA). [lna mnepeBipku
HOPMAJIHOCTI ~ PO3IOJITY  BHKOPHCTaHO
KpHUTEpil anipo-Yinka. UYepes
HEBIIMOBIIHICTE 3aKOHY HOPMAaJILHOTO
po3noainy OLIBIIOCTI JTOCITI/DKYBaHUX
CTablIIOMETPHYHX MOKa3HUKIB JaHi
OpEACTAaBICHO y BHIVIAAI MeOiaHu Ta
IHTEepKBaHTHIILHOTO PO3KHLY. Hus
NOPIBHSUIBHOTO ~ aHalli3y  OCHOBHOI  Ta
KOHTPOJIBHOI Tpyn BUKoprcTaHo U-kputepiit
Manna-YitHi, a JUId TOPIBHSHHSA PI3HUX
CEHCOpHUX cTaHiB —T-Kputepiit BinkokcoHa.
JocToBipHUMH BBaKaJHCsA BIIMIHHOCTI HpHU
p=<0,05.

PE3YJIbTATH

3a BiACYTHOCTI 30poBOi adepeHTarii y
NIiTed 3 THIHHAM OTHTOM CIIOCTEpIrajocs
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icrotae (p <0,001) 3MimIeHHS TEHTPY TUCKY
MOPIBHSIHO 3 KOHTPOJBHOI rpynoto. Tak, y
KOHTPOJIBHIA Tpym UHEeHTp THCKY OyB
MPAKTUYHO LIECHTPOBAHUM BiTHOCHO
cepenHboi JiHIl y QpOHTAIBHIN MIJIOMMHI Ta
JIEeII0 3MIIIEHUM Ha3aj, TOAl SK 3a THIHHOIO
OTHTy CIIOCTepiraiocs Oibpll BUpaXeHe
3MILICHHS BOpPaBO Ta HaszaJ BiAHOCHO
cepenHboi JiHii (puc. 1).

3a BIOKpUTUX OYeH ICTOTHI 3MIiHH Y
JoKamizamii HEHTPY TUCKY y AITel 3 THIHHUM

OTHUTOM, HOPIBHSHO 3 KOHTPOJIEM,
criocTepiranucs TUTBKA Y CaTiTalbHIN
TJIONIHMHI (p £0.05), 3aJTUINIAI0YUCH

3MIIIEHUMH Ha3aJ] BIIHOCHO CEPeIHBOI JiHil
(tabm. 1).

3anmydeHHsT ~ 30pOBOrO0  KaHaly 1O
MoCcTyporpagiqvHOTO  KOHTPOII® B 000X
rpynax MpU3BOJHMIO 10 3HAYHOTO 3MIICHHS
LEHTPY TUCKY BIIBO BiJl cepelHboi JiHil (p <
0,05) 3a THIHOTO OTHTY, TOJI SIK B KOHTPOII
crioctepiranacs juiie TeHaeHis (p = 0,090).

3a pesynabTaTaMH HAIIOTO JIOCIIHKECHHS
ycepenHeHa Qirypa mpoekiii HeHTpy THCKY Y
mpobi 3 3akputumu oumma (puc. 2A)
(aKTUYHO TIpe/CTaBIIEHA OKPYKHICTIO 3a
THIHHOTO CepeHBOr0 OTHUTY
(cmiBBigHOmIeHHsS oceit Y/X =0,94 [0,80;
1,11]), a B KOHTPOJBHIA TPYIi — EIICOM
(cmiBBigHOmIEHHS ocelt Y/X =1,12 [1,02;
1,17]). 3asHaueHe BKa3ye Ha BIACYTHICTb
JIOMIHYBaHHS TOMIJIKOBOCTOITHOT ~cTpareril
MIATPAMKH TIO3H, IO PETYJIOE CTIHKICTh Y
MOCTEPiO-aHTEPIOPHOMY  HANPSIMKYy Ta €
THUITOBOIO JUISi KOHTPOJIIO 33 THIHHOTO OTHUTY
(puc. 2A) B ymoOBax BiACYTHOCTI 30pOBOTO
KOHTPOJIIO.

Koopaunaru MIOJIOKECHHS Ta
XapaKTepUCTUKU (OPMHU PO3MOALTY KOJIUBAHb
HNEHTPY THCKY Y JiTed 3 THIHHUM cepelHIM

OTUTOM 32 PI3HUX CEHCOPHHUX CTaHiB
HaBeneHl B Ta0umi 1.
Menianni 3HAUEHHS Koe]ilieHTiB

acumertpii (SkewX, SkewY) 3a momynem B
000x Tpymax He mnepepumryBamm 0,25, mo
BKa3yBaji0 Ha  BIJIHOCHO  CHMETPHUYHE
TIOJIO’KEHHS LICHTPY THCKY B 000X IUIOLIMHAX
(tabm. 1). 3a pi3HUX CEHCOPHHUX CTaHIB AiTH 3
THIHHUM ~CepeIHIM OTHTOM CTAaTHCTHYHO
3HAYMMO HE BIAPIZHAIHACS BiJ KOHTPOIIO 3a
CUMETPHUHICTIO OCHOBHOI cTitiku (p > 0,05)
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3akpuTi oui BinkpuTi oui
MM MM
150 150
100 100
50 50
0 = 0
A. :
-50 — -50 —1 L
-100 -100
-100 0 100 MM -100 0 100 MM
MM MM
150 150
= 100
50 50
0 0
B.
-50 — - -50 —
-100 -100
-100 0 100 Mm -100 0 100 MM

Puc. 1. Ilpukjiax mojoskeHHs HEHTPa THCKY B cHcTeMi KoopauHAT €BpomneiicbKOro craHgapry y
aireii 3 ruiiiHuM cepenHiM oTuTOM (A) i B KOHTpOJi (B) 32 pi3HMX ceHCOPHUX YMOB

Fig. 1. Example of the position of the pressure center in the coordinate system of the European standard in
children with purulent otitis media (A) and in the control (B) under different sensory conditions
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Taoauns 1
Table 1

Koopannatu mosoxkeHHst Ta XapakTepucTHKH GopMH Po3NoaiIy KOJIMBAHb
LEHTPY THCKY Y JiTeil 3 THiiHUM cepeaHiM OTHTOM IPH Pi3HUX CEHCOPHUX CTAHAX

Coordinates of the position and characteristics of the shape of the distribution of pressure center
oscillations in children with purulent otitis media in different sensory states

oKasHmK Cran THiliHu# oTuT (n = 22) KonTtpous (n = 30) p
OKa3 M Nemiana | 25% | 75% | Memiana | 25% | 75%

MeanX, MM 30 7,04 3,30 16,16 -0,37 -3,13 3,90 | 0,000
CEPCIHE TOTOMCHHA BO | -0,72* 5,72 4,47 2,22 -5,70 229 | 0,213
LEHTPY TUCKY
MeanY, MM 30 | -13,72 | -2517 | -10,30 | -4,12 -7,07 0,78 | 0,000
CCPCIHE TIOTOMEHHA BO | -16,35 | -2325 | -1505 | -3.22 -9,12 1,73 | 0,019
LIEHTPY TUCKY
SkewX 30 -0,03 -0,26 0,10 -0,01 -0,12 0,15 | 0,920
acHMCTPIA KOTHBAHE BO 0,04 0,21 0,23 0,04* -0,08 021 | 0547
LIEHTPY TUCKY
SkewY 30 0,10 -0,06 0,36 0,03 -0,09 0,17 | 0,227
ACHMEIPIA KOTHBAHE BO -0,03 -0,04 0,09 0,04* -0,15 0,10 | 0,466
LEHTPY TUCKY
KurtosisX 30 2,74 2,45 2,92 2,39 2,21 271 | 0,001
CHCILEC KOTHBATH BO 2,42% 2,29 2,82 2,55 2,33 2,65 | 0,403
LEHTPY TUCKY
KurtosisY 30 2,58 2,25 2,82 2,42 2,32 255 | 0,060
CKCHEC KOTHUBAHE BO 2,57 2,55 2,61 2,37 2,21 2,65 | 0,547
LIEHTPY TUCKY
Length, mm nomxnna 30 | 144570 | 1160,7 | 1543,0 | 932,80 | 769,20 | 12055 | 0,000
TPAEKTOPIL KOJHBAHE BO | 8754* | 789,7 | 9874 | 80570* | 699,20 | 933,60 | 0,343
LIEHTPY TUCKY
AvgSpeed, Mm/c 30 19,20 12,76 | 21,20 12,04 10,55 | 16,09 | 0,001
CepeHs MBUIKICTh
THepeMillieHHs IEHTPY BO 10,69* 7,9 11,3 10,97* 9,15 12,69 0,343
TUCKY
Angle, 30 6,01 4,49 10,30 -1,33 -6,59 4,40 | 0,001
YCCPCAHCHMH KyT BO -0,70 -7,46 8,59 -4,88 -9,51 4,09 | 0,538
KOJIMBAaHb LICHTPY TUCKY
Pup2Sigma, % 30 91,60 90,00 | 92,70 92,00 90,20 | 95,10 | 0,163
BiJTHOCHA KiJIBKICTH
TOYOK cTabiIorpamu, 1o
TTEIKATH Y MEJKax BO 90,90 90,00 92,7 92,45 91,30 | 93,80 | 0,046
IIOABOEHOI'O CTaH-
Z[apTHOFO Bi)Z[XI/I.]'IeHHﬂ
RangeX, MM 30 2712 21,72 | 39,31 25,34 17,88 | 27,84 | 0,090
PO3MAX KOJIMBAHE BO | 19,85 | 17,92 | 2545 25,83 23,60 | 29,30 | 0,001
LEHTPY THCKY
RangeY, MM 30 25,49 23,10 | 29,05 25,72 21,80 | 31,65 | 0,693
PO3MaX KOTHBAHE BO | 21,83* 17,9 31,52 27,32 2362 | 31,94 | 0,029
LIEHTPY TUCKY
StdDevX, MM 30 5,00 4,49 7,23 5,10 3,75 6,03 | 0,563
CTARAAPTHE BXIICHIA | gy 4,31* 3,49 5,63 5,36 4,66 6,14 | 0,017
KOJIMBAHb HeHpr TI/ICKy
StdDevY, MM 30 4,95 4,88 7,40 5,50 4,68 6,44 | 0,666
CTATIAPTHE BUIXIICHHA | gy 4,77* 3,8 6,59 5,65 5,13 6,36 | 0,083
KOJINBAHb ueHpr TI/ICKy

Ipumimku: 30 — cman 3 3akpumumu ouuma, BO — cman 3 iOKpumumu ouuma,
3HAYEeHHAMU NOKA3HUKIG Y cmaHi 3 3axpumumu ouuma, p < 0,001

Y TOi Xe dYac, 3a HasBHOCTI 30pPOBOTO
KOHTPOJIIO  ycepenHeHa (irypa Mpoekii
IEHTPY TUCKY JIEMOHCTPYBaia TEHCHIIIIOJO
BUJIOBXKEHHS 332  (DPOHTAIBHOI  BiCCIO
ycepeaHeHol (irypu mpoekIlii MeHTPY TUCKY
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* — 0ocmosipui 8iOMinHOCMI 3

3a THIHHOTO OTHUTY (CITIBBIAHOIIEHHS OCEH
V/X =0,99 [0,93; 1,59]) (puc. 2). Ockiiabku
MOCTYpaJibHI PyXH HABKOJIO (PPOHTAIBHOI OCi
MEPEeBAXHO  KOHTPOJIOIOTHCS ~ aHTHIPABi-
TalifHIMH MOMEHTAaMH, IO CTBOPIOIOTHCS



TWIBHUM / TTiIOIIIOBHUM 3TUHAHHAM
TOMUTKOBOCTOIIHHX CYIJIO0IB, TO MOXEMO
MPUITYCKaTH, IO 3a HasSBHOCTI 30pOBOTO
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KOHTPONIIO y [iTell 3 THIMHEUM OTHTOM Y

3a0e3reyeHH1

OCHOBHOI

CTIMKA IIOYHMHAE

NepeBaKaTu FOMIJIKOBOCTOITHA CTpaTCl"iSI.
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Puc. 2. lIpukiaanu cradiiorpaMm Jireif 3 rHiiHUM cepeHiM 0THTOM Ta KOHTPOJIIO i3 3aKkpUTHMH (A)

Ta Bigkputumu (b) ouuma

Fig. 2. Examples of stabilograms of children with purulent otitis media and control with closed (A)

and open (B) eyes

AHani3z JeBiariii TOYOK cradiiorpamu
JIO3BOJIMB OLIHWATH CTaOlIBHICTE OCHOBHOIL
cTiviku (Tabu. 1). Y craHi 3 3aKkpuTUMH 04UMa
CTAaTHCTUYHO BIPOTITHUX BIAMIHHOCTEH MiX
JITBMH 3 THIAHUM CepeJAHIM OTHUTOM 1
KOHTPOJIEM 3a BEJIWYHOK JIeBiallii IOCTY-
pUIBHUX KOJHMBaHb SIK y (pOHTaIbHIN
(RangeX, StdDevX), tak i y cariTanbHii
(RangeY, StdDevY) momuHi He BHSBIEHO,
xo4a i croctepiranacs teHaeHis (p = 0.09)
0 30UTBIIEHHS AaMIUNTYOd KOJIMBaHb §
(bpOHTANBHIN IUIONMHI 3a THIHHOTO OTHTY.
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VYTiM 3amydeHHs 30poBoi adepeHTamii 10
MOCTYpOrpadiuHOro KOHTPOIIO HPU3BOIUIIO
JI0O CTaTUCTHYHO 3HAYUMOTO 3MEHIICHHS
JIeBiallii MOCTypaJbHUX KOJIUBaHb TIIBKH
cepel JiTe 3 THIHHMM OTUTOM SK Y
¢ponrtanbHii (p < 0.01), Tak i y cariTanbHii
(p < 0.05) mmomuHax. Sk HacmimoK, JiTH 3
THIHHUM OTHTOM Yy CTaHi 3 BIAKPUTHMH
oYMMa XapaKTepu3yBajaucs BiporimHo (p <
0,05) HIDKYOI0 aMITTITy 1010 Ta
BapiaTUBHICTIO KOJHMBAaHL IICHTPY THCKY,
TIOPIBHSIHO 3 KOHTPOJIEM, B 000X TIIOLIMHAX.

10 mm
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VY craHi 3 3aKpUTHMH OYHNMa MIiTAM 3
THIHHUM OTHTOM, MOPIBHSAHO 3 KOHTPOJIEM,
BiacTuBi AoctoBipHo (p <0,001) Bumi 3Ha-
YeHHS eKclecy Yy (pOHTambHIM TIUIOMIMHI
(KurtosisX) Tta Tenmenmis (p =0,06) mo
BUIINX 3HAYeHb VY CariTaupHIN IJIONIHMHI
(KurtosisY) ma ¢oHi OIHAKOBHX 3HAYEHD
Pup2Sigma (p >0,05), mo cBimuuTh TPO
OinbIIe CTiMKEe PO3XUTYBAaHHS Tijla 3 MEHILOO
KIIBKICTIO  BEJIMKUX KOJNHMBaHb, HDK B
KOHTpOJIi. BimkpuBaHHS OdYel NpHU3BEIO IO
cyrreBoro (p< 0,01) 3HmKEHHS eKciecy y
(GpoHTANBHIN IDIOMMHI Y OiTel 3 THIHHAM
OTHTOM, YOTO HE CIOCTEPIrayocsi B KOHTPOJII.
SK pe3ynbTaT y CTaHi 3 BIAKPUTHMH OYUMA,
BusiBiieHo  BiporigHo  (p<0,05) Hwxkui
3HaueHHs Pup2Sigmasa rHIHHOTO OTHUTY
MOPIBHSHO 3 KOHTPOJIEM, IO CBIAYUTH TIPO
30UTBIICHHS KiTBKOCTI BEJIMKUX KOJIMBAHb.

[MomwmpenuM  IHAMKATOPOM  CTIHKOCTI
OCHOBHO{ MMO3U y CTa0IJIOMETPUYHUX JTOCII/-
JKEHHSX € KyT KOJIMBAaHb IIEHTPY THCKY, SKUH
y miteii B HOpMmi He mepeswirye 12.5, 1mo
Y3TOJDKYETBCS 3 pe3ysbTaTaMH  HAIloro
JOCHI/DKCHHS.  YCTAaHOBJIEHO, IO  KYT
KOJINBaHb LEHTPY TUCKY (Tabin. 1) y mitelt 3

30pOBOTO KOHTPOJIO, TOAlI SIK BKIFOUYCHHS

30poBOi  ad)epeHTanii 0 MOCTYPaIbHOTO
KOHTPOJIFO  HIBENIOBAJIO Ili  BiJIMIHHOCTI
(p >0,05).

YcTaHOBIEHO, 10 JITH 3 THIHHUM OTHUTOM,
HOPIBHSHO 3 KOHTPOJIEM, XapaKTepPHU3yBaIHCs
BIPOTITHO UIBHIIIMM 3aTyXaHHSIM aBTOKO-
pensiiiinoi  ¢yHkuii  (Tabm. 2) Ak Yy
¢pontanbHii (p < 0,001), Tak i y cariTanbHil
(p < 0,001) mommHAX y CTaHi 3 3aKPUTHMHU
OYMMa, TOMI SIK B CTaHi 3 BIAKPUTHMH OYNMa
OLMBIN IIBHIKE 3aTyXaHHS CIOCTEPIrarocs
TiNBKK y poHTaNnbHIN omuHi (p < 0,01).
3a3HadyeHe CBIAYUTH TPO MEHIIY pPETYIsIp-
HICTh Ta TmepeadadyBaHICTh KOJHBAJIHLHHUX
PYXiB y AiTeH 3 THIHHMM OTUTOM HOPIBHSHO 3
KOHTpOJIEM, TOOTO CTalOili3yI04i KOJMBAHHS
Oyau OimpIl  panTOBMMH Ta/abo OB
BAPDOKEHUMH, Ta, IMOBIPHO, TOB’s3aHi 3
BUIIIMM pIBHEM ILIEHTpati3alii MeXaHi3MiB

HOCTYpaIbHOTO KOHTPOJIIO. Ocranne
Y3TOKYE€TbCA 3  BHUABIEHOI  BHILOIO
CepeHBOI0 MIBUIKICTIO TepeMiIeHHs

neHTpy TtHCKY (p<0,001) Ta Oimpmo
3arajbHOI0 JIOBKMHOIO CTaTOKiHE3iorpamu
(p<0,001) y pmiTe#t 3 THIHHAM OTHTOM,

THIMHUM ~ OTHTOM € CYTTEBO OUIBIINM MOPIBHAHO 3 KOHTPOJIEM, Yy CTaHi 3
(p <0,001), HiXk B KOHTpOJI, 3a BiZCYTHOCTI 3aKpUTHMH OYMMA.

Taoaunsa 2

Table 2
CrnexkTpajbHO-KOpeJsiniiiHi MOKa3HUKHU cTadiorpamu aitei 3 rHiiHuM
cepeiHiM 0THUTOM 3a Pi3HUX CEHCOPHHUX CTaHiB
Spectral-correlation indicators of the stabilogram of children with purulent
otitis media in different sensory states
THiliauit otut (n = 22) Konrpois (n = 30) p
Hokastiicn Cran |0 iana | 25% | 75% | Megiana | 25% | 75%

CCO0X, c 3cys 30 3,31 1,57 5,91 6,85 4,17 | 18,19 | 0,000
aBTOKOPENALIHHOT PyHKIIT BO 3,70* 2,76 7,32 4,80* 3,78 5,28 0,006
CCOY, c 3cys 30 4,00 2,76 7,32 10,43 6,85 | 18,90 | 0,000
aBTOKOpPENSLiHHOT QyHKIIii BO 4,41 4,09 6,85 8,63 591 | 1433 | 0,185
wAvgFX, I'ni, cepennbossa- 30 0,32 0,27 0,44 0,29 0,24 0,31 0,001
HeHa FlacToTa CHeKTpa BO | 024* | 024 | 029 | 023* | 021 | 028 | 0,000
KOJINBAHb ueHpr TI/ICKy
wAVgFY, I'n, cepennbossa- 30 0,34 0,29 0,37 0,31 0,29 0,37 0,720
HeHa Aactota eriektpa BO 0,26 | 024 | 028 | 028 | 025 | 032 | 0,001
KOJIMBAHb LCHTPY TUCKY
PirsonXY, xoedinient 30 0,11 0,07 0,15 -0,02 -0,11 0,07 0,001
TiHIHHOT KOpesLil MiX
KOJINBaHHSIMH B ()POHTAIIBHIH i BO -0,02 -0,13 0,17 -0,08 -0,12 0,09 0,178
cariTajbHil IUIOIIMHAX
wAvVgFXY, I'tl cepennbospa- 30 0,31 0,28 0,33 0,30 0,27 0,34 0,038
eHa factota eriektpa BO 0,24* | 024 | 0,26 0,26 023 | 028 | 0848
KOJIMBAHb LICHTPY TUCKY

Ilpumimku: 30 — cman 3 3axkpumumu ouuma, BO — cman 3 GioKpumumu ouuma,

SHAYEHHAMU NOKA3HUKIE Yy cmani 3 3akpumumu ouuma, p < 0,001
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CepenHBO3BOKEHA ~ YacTOTa  CHEKTPY
KOJIWBaHb LEHTPY THUCKY B (POHTANBHIN i
cariTajgbHIM IUIONIMHAX Ta KPOC-CHEKTPY 3a
000X CEHCOpPHHMX CTaHiB  3Haxoawjacsi Yy
HU3bKOYaCTOTHOMY miama3zoHi (6mm3pko 0,3
I'm). 3a3HadueHa gacTora BigoOpaskae Iporec
yTpUMaHHS MEHTPY TSOKIHHS Tijla B MeKax
npoekmii  mromi — Horo  omopum  Ta
KOMIIGHCAaTOpHE  BiJHOBJIEHHS  BTPadeHOI
piBHOBaru Tija SIK pe3yibTaT yCTAaHOBYHX
MO3HUX pediekciB. Y CcTaHi 3 3aKPUTHMH

ounMa TTH 3 THIHHUM OTHTOM
XapaKTepU3yBaIuCs 3HAYHO BHUIIUMUA
3HAYCHHSIMH  CEPCAHBO3BAXKCHOI  YaCTOTH
CIICKTPY  KOJNMBaHb  IIGHTPY THUCKYy B

¢ponTtanpHiit wrommHi (p < 0,001) Ta iHoro
kpoc-ciektpy (p <0,05), mopiBHAHO 3
KoHTposieM. Takwuii 3cyB y OiK BUIIOI YaCTOTH
MOXe Oyt 03HAKOI0 MiHIMaJTBHOT
nepudepruvHoi BecTUOYISApHOT AUCHYHKIIT y
IITEN 3 THIAHUM OTHUTOM. Y TOH e dYac, 3a

MiATPpUMAaHHS ~ BEPTHKAJIBHOI  TO3M  IiA
30POBHM KOHTPOJIEM JIiTH 3 THIHHHM OTHTOM
MaJH BiporiaHi HWKY1 3HAYCHHS

CepeIHhO3BAKEHOI YAaCTOTH Yy CariTajbHii
wiomwmHl (p < 0,001), ane BUILI 3HAYCHHS Yy
(bpoHTaNBHIT TUTOIIUHI (p <0,001).
3a3HayeHe MOXE BKa3yBaTH Ha 30epeKeHHs
03HaK MiHIMaIbHOT nepudepuaHoi
BEeCTHOYIAPHOI AUCHYHKINT Yy peryirOBaHHI
i ATpUMaHHI piBHOBaru y MeJio-
JaTepaJbHOMY HaIpsMi y JAiTel 3 THIHHAM
OTHTOM TIOPsi/ 3 OUIbIN e()eKTUBHOIO 30POBO-
BECTHOYJISIPHOIO IHTETpalli€ Iij] 9ac MO3HOTO

KOHTPOJIIO y aHTEPIO-TIOCTEPIOPHOMY
HampsiMi 32 yMOB JIOCTYIHOCTi 30pOBOi
adepeHrartii.

KonuBanpHi pyxu y QpoHTaIBHIN i
cariTajibHii ILTOIIMHAX BUSIBUIINCS

HE3JIe)KHUMH B 000X JTOCHIDKYBAHUX IPyTax
(tabin. 2), xoua cTymiHb ix KoBapiamii OyB
ICTOTHO BHIIMM 3a THiliHOro oTtUTy (p <

0,001) y crani 3 3aKpUTHMH OYHMA.
3a3HadyeHe CBIAYUTH MPO  JIOMiHYBaHHS
MEXaHI3MIB CaMOperyJisllii OCHOBHOI CTIHKH
y  JiTed  JOMKIIBHOTO  BiKy,  YTIM

HaNpYXEHICTh IUX MEXaHi3MiB € BUIIOIO 3a
THIHOTO CepEeHBOrO OTHUTY.

LlikaBUMU BUSBHINCS PE3yJIbTATH OLIHKU
IHTErpaJbHOIO MOKA3HWKA MOCTYIAIbHOTO
KOHTPOJIIO — KoehilieHTy (PyHKIIIT piBHOBATH
(puc. 3). Y craHi 3 3aKpUTHUMH OYHUMa, JIiTH 3
rHilHEM ~ otutoM  cytrreBo  (p <0,001)
MOCTYNAIUCS  KOHTPOJBHIK  rpymi y
MiJTpUMaHHI PiBHOBard B OCHOBHIM CTOMIII.
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MiK miTbMH 3 DPi3HAMH  (QopMaMu
CEPEAHbOTO OTHUTY HE BUSBICHO CTATUCTUYHO
3HaunMux  (p>0,05)  BigMiHHOCTI  3a
IHTETpabHUM TOKa3HUKOM MOCTYPaJbHOTO
koHTpoJo. OmHaK, crocTepiraiacs He3HATHA
TEHCHINIS A0 HIDKYAX 3HAYeHb KOeQiIlieHTy
SAKOCTI pIiBHOBarm 3a THIHHOTO OTHUTY
MOPIBHSIHO 3 HETHIMHUM OTHTOM, OCOOJHBO,
3a BiICYTHOCTI 30pOBOT'0 KOHTPOJIO.

3 METOK OIIHKHA CIIBBIJIHONIEHHS MIXK
30pPOBOIO Ta MPOIPIOLENTUBHO CHCTEMaMU
y KOHTpoii OalaHCy B OCHOBHIA CTIiHII
po3paxoBaHo koedimienTrn PombOepra y miteit
3 THiIHHEM oTuToM (puc. 3). 3HavYeHHS
koedimienra PomGepra Habmmxeni go 100 %
CBiZlUaTh MO PIBHICTh BIUIMBY JBOX CHCTEM
MiATPUMKHA PIBHOBard. Y 3IO0POBHUX IIOJEH
nmokazHukn  koedimienta Pombepra 3a
TUIOMICI0 CTATOKiHEe3ioTpaMH BapilolTh Yy
mexax 150-300 %.

3’scoBaHo, 110 CTa01IOMeTpUYHI
MMOKA3HUKHU IIT€H 3 THIAHUM OTHTOM € OlJIbII
PEaKTHBHUMH [0 3MiHM TIOTOKY 30pOBOI
adepeHrarlii, TMOPIBHIHO 3 KOHTPOJEM:
JIOCTOBIpHI 3MiHH criocTepiramucs 3a 67 %
JOCHIDKYBAaHUMH TTOKa3HUKAMH, TOMAI 5K B
KOHTPOJI — TUTbKH 32 29 %. Amrityaa 3MiH
CTaOlIOMETPHYHHUX IOKa3HHKIB TakoX Oyina
BUILIOIO 3a THiMHOro oTUTy. CHiJIBHOIO PHCOIO
B 000x Trpymax Oymo  30iibIIeHHS
CTabTBPHOCTI OCHOBHOI CTOMKH (3HMDKCHHS
3nauens Length i AvgSpeed, p<0,05) y
CTaHi 3 BIJKPUTUMH OYUMa 33 PaxyHOK
MOCWJIGHHS ~ MEXaHi3MiB  caMOperyJsiii
BHACIIIJIOK iHTerpalii agepeHTHHX BIUIMBIB 3
00Ky TPHOX KITIOUOBHX CHCTEM:
BECTUOYIISPHOT, 30pOBOi Ta COMAaTOCEHCOPHOT
(3amxenns 3HaueHp WAVQFX, WAvVQFY, p <
0,05).

Y koHTpoIi y mpobi 3 BIIKPUTHMH OYHMa
crocTepirascs NPaBOCTOPOHHIH 3CcyB
aMIUTITYAM KOJHMBaHb B 000X IUIOLIMHAX
(30inbIIeHHS  3HAYeHb), OAHAK ICTOTHE
3HW)KEHHS Tepen0adyBaHOCTI Ta peryssip-
HOCTI KOJHMBaJbHHUX PYXIB CHOCTEpiramocs y
¢dpoHTanbHii wiomuHi. HatomicTs y mitei 3
THIHHUM OTHUTOM y mpo0i 3 BiIKPUBAHHAM
oueid cmocrepiranocs ictotHe (p <0,05)
301IBLIEHHST SAKOCTI MiATPUMAaHHS PiBHOBaru
(36impmenrss KFR) 3a paxyHOK 3HIDKCHHS
nmesiamiii  kommBanb  (RangeX, RangeY,
StdDevX, StdDevY) B 000X miommHax Ta
MiABHIICHHS pEryJsIpHOCTI W mependady-
BAaHOCTI KOJNMBaHb y (POHTAIBHIN IJIOLIMHI.
ImMoBipHO, 1110 30pOBUIT KOHTPOIB 32 THIITHOTO
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CEepPemHBOTO0 OTUTY CIPHSB TOCHJICHHIO 0 abCONMIOTHOTO  HEHTPY Y  Memio-
MEXaHi3MIB KOHTPOJIO MOCTYPaJbHHUX PYXiB JatepaJbHOMY  HamNpsIMKY,  CTBOPIOIOYH
HAaBKOJIO cariTalnbHOi OCi, 1o 3podmio ix nepeayMoBu il e(eKTUBHILIOI peani3arii
OLIBII PEryJISpHUMU Ta TepeadauyBaHUMU i TOMIJIKOBOCTOITHOT ~ CTpaTerii  MmigTpuMaHHS
3MICTHIIO KOOPAWHATH HEHTPY THCKY ONIK4e MO3H.
RangeX
- 0, >
RangeY 160% LengthX
140%
LengthY StdDevX
120%

StdDevY KurtosisX
KurtosisY CCoX
CCOY wAvgFX
WAvVgFY Length
KFR AvgSpeed
Pup2Sigma WAVEgFXY
Y/X

Puc. 3. 3navyenns ycepennenux koedinieHtiB PomOepra (Binkpuri oui / 3akpuri oui) y mireii 3
THililHUM OTHTOM

Ipumimku: --0--— THIHHUA OTHUT, —O—— KOHTPOJIb, KPYXKEYKH 3 3aIHBKOIO (@, @) mo3HavyaioTh nocrosipui (p < 0,05)
3MiHH 3Ha4YeHb MMOKa3HWKa y mpoOi 3 BiAKpUBAHHAM oueif; 3HadeHHs BumIi 3a 100 % BKa3yloTh Ha 30UIBIICHHS 3HaYCHBb
MOKa3HKKa, a MeHIi 3a 100% — Ha 3HIKEHHS 3HaYeHb IOKa3HMKa y TIPO0i 3 BIIKPUBAHHIM OYei.

Fig. 3. The value of the average Romberg coefficients (open eyes/closed eyes) in children with
purulent otitis:

Note: --o— o e e —purulent otitis, --o— o e e —control; circles with filling (--o— o ee --o— o
e o) denote significant (p < 0.05) changes in the values of the indicator in the sample with the eyes open; values higher
than 100 % indicate an increase in the values of the indicator, and less than 100 % — a decrease in the values of the

indicator in the sample with the open eyes.

OBEFOBOPEHHS PE3YJILTATIB BiKky [13, 14]. ITomepeaHiMu TOCITIIHKEHHIMHI

BUSIBJICHO CHMITOMH MPUXOBAHOT

locTpmit cepenHiii OTUTH € TOCUTH BEeCTHOYJISIpDHOI ~ martojiorii y  mitell 3
NOUIMPEHUM  MATOJOTIYHHM  IPOLECOM CEeKpeTOpHUM cepenHiM otuTtoM [14, 18, 19,
CEPeHhOT0 ByXa Cepel ITeH MOIIKIIEHOTO 21]. YTiM TUIBKM HE3HAYHA KUTBKICTH ITUX
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JOCHIJDKeHb  30Ccepe/DKeHa Ha  BY3bKOMY
BIKOBOMY Jliana3oHi — JOMIKiITLHOMY Bitli [16,
17]. Hamm Ttakox He 3HaifileHO poOiT 3a
OCTaHHE AECATUPIYYs, SIKi O BHCBITIIOBAIH
cTaH BecTHOyNspHOi (YHKIT y miTed 3
THiltHUM cepenHiM oTuTOM. lIpuBepTae yBary
#  pI3HOMaHITHICTH  METOIIB  OIIHKH
BECTHOYIISIpHOT (YHKLIi, BHKOPUCTaHUX Yy
LIMTOBAHUX JOCHIDKEHHAX: Bl KIIHIYHUX
IIKaJl MOTOPHOTO PO3BUTKY Ta OIIHKH
piBHOBaru a0 IHCTPYMEHTAIBHUX METOMIB
JoCTiKeHHsT  (BiACOIMITYIbCHHMBECTHOYIIO-

OKYJISIPHAN TECT (VHIT), €JIeKTPO-
nucrarmorpadis (ENG), BecTuOynoBHKIH-
kaHi  wmioreHHi mnorennmianu  (0VEMP),
cTabiIoMeTpis).

BpaxoByroun HemocTaTHIO pO3pOOIIEHICT
MpoOJIeMH, OCOOJIMBOCTI AOMIKIIBHOTO BiKY
Ta JOUITBHICTP BHUKOPUCTAHHSA BiJHOCHO
MPOCTUX OO0 €KTUBHUX METOMIB  OIIHKH
BeCTHOYISIpHOT (PYHKIII Yy CKpUHIHTOBUX
JOCHI/DKEHHSIX MM 30CEpelvId CBOI YBary
Ha TIOPIBHSUTBHIA OINHII  BECTHUOYISIPHOL
¢yHKIii y miteit 4-7 pokiB 3 THIHHEM
CepeHiM OTHTOM 3a JAaHWMH KOMII IOTepHOI
CTaTU4HOI cTabimomMeTpii.

OcHOBHHM pe3yabTaToM HAIIIOTO
JIOCITI/DKEHHST € BUSBJICHHS (DaKTy CTaTHC-
THYHO 3HAYMMOTO 3HIKEHHS CTaOiIbHOCTI
BEPTHKAIIBHOI CTIWKH y €BPONEHCHKIN TTO3HITI1
3 3aKpUTUMH OYMMa, SK 32 IOKa3HUKaMHU
30JIOTOTO CTaHAAPTy y moctyporpadii —
JIOBXKMHA MUISAXY, KyT 1 HIBUAKICTb KOJHMBAHb,
Tak 1 3a mapaMeTpaMu JeBiallidi aMIUTiTy U
KOJIMBaHb LEHTPY THUCKY Tija JIIOJMHU Ha
crabimomerpuuHii 1utatdopmi. [lopymenHs
MEXaHi3MIB MIATPUMAHHS TOCTYPaILHOTO
OajlaHCy 3a BIJICYTHOCTI 30pOBOI'0 KOHTPOJIIO
y JiTel 3 THIHUM CepellHIM OTUTOM TaKOXK
MiATBEP/HKEHO 1HTETPATUBHUM ITOKA3HUKOM —
KoedimieHTOM siKOocTi (yHKLIi piBHOBaru ta
KoeilieHTaMu aBTOKOPEIALIHHOT (YyHKIIT.
Ha BigmiHy Bij] iHIIUX BiJOMUX JIOCIi’KEHB,
HAMHM TaKOX 3HAWJEHO CTATHCTUYHO BHIII
CepeIHLO3BAKEHI 3HAUYEHHS YaCTOTH CIIEKTPY
KOJIMBaHb Yy (POHTAJBHIN Ta caritajabHii
TUIOIIMHAX TPU THIHHOMY CEpeIHbOMY OTHTI
NOPIBHSIHO 3 KOHTPOJIEM, IIO MOXE OyTH
JOJJATKOBOIO 03HAKOI0 MPUXOBaHOT
BEeCTHOYIIApHOT AUCPYHKINT Ta HaAIpPyKCHHS
MEXaHi3MiB TTO3HOTO KOHTPOJTIO.

JlocTeMEeHHO IMaTOreHETHUYHUH MEXaHi3M
MOpYLICHHsSI BeCTHOYISIpHOT PyHKIIT y miTeit
3 CEpeAHIM OTUTOM HEBiOMHHA. Y paHHIX
JOCHTIDKEHHSIX  BUCIOBIIOBAJIacsl —Timores3a
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Mpo Te, M0 3MIiHHU TiAPOCTATUYHOTO THUCKY y
CepeHbOMY BYCI MEPENIAIOThCS Yepe3 BIKHO i
B IOJANBLUIOMY MPHU3BOASTH OO BTOPUHHHX
3MiH BCEpEAWHI PiAMHU BHYTPIIIHBOTO ByXa
[21]. Takok He MOXHA BHKIIOYATH, IO
TOKCHHH Ta/a00 MemiaTopu 3amajcHHSI 3
CeperHbOr0 ByXa MOXKYTh MPOHUKATH Yy
BHYTpILIHE BYXO gyepes MPUPOAHI
nepeTrHYacTi Oap’epu Ta CHOPUYMHIOBATH
3amajieHHs BOJIOCKOBHX KIITHH [25] Ta/abo
TTOTITKO KEHHS remMaTo-TiepriIiMQHOTO
bap’epy [26], 3MiIHIOIOYH TPAMIi€HT IIUTEHOCTI
Mk mepuwrimdoro Ta eHmomimboro [27].
3o0kpema y poOOTi, Moka3aHo MopQOJIOTivHi
3MIHU BECTHOYJSIPHOTO HEHpOCMITeNilo 3a
cepennsoro otuty [28]. He BukmoueHo, 1o
3MiHEeHHH XIMIYHMHA CKiag mepuriMbu Ta
EHA0TIM(pHU MOKE BIUTMBATH HA 10HHI KaHAJIH

KIHOITWIIEH Ta CTepeouwye, 3MIHIOIOYH
MOPOTH 1X YYyTIMBOCTi. YTiM IpHBEPTaE
TAaKOK yBary Oilbll HH3bKa dYacToTa
3aJyd4eHHs Yy  TAaTOJOTiYHMU  mpolec

BECTHOYIAPHUX PEHENnTOpiB 3 CepHO3HUMH
KIIHIYHAMA ~ TPOSIBAMH  BECTHUOYISIPHOL
MUCHYHKII, MOPIBHAHO 31 CIyXOBHMH, 3a
CepeIHLOTO OTUTY, IO Ha JyMKy Halmagyi
GM rta cmiBaBTOpiB [2] MOXe OyTn
00yMOBIIEHO HU3BKOIO YYTJIUBICTIO BECTHOY-
JSPHOTO HEUPOEMITeNil0 0 TOKCHHIB, IO
MPOHUKAIOTH Yy MepriIiM()aTUIHUN MPOCTIp 3
CepeTHbOro ByXa.

OckinbkH TiATpUMaHHs OallaHCy Tina €
pe3yIbTaTOM B3aEMOJIIi MPOMPIONENTHBHOI,
BECTHOYJIAPHOI Ta 30pOBOi CHUCTEM, TO Y
CcTabUTOMETPUYHUX JIOCIIKEHHAX TUTA
ineHTH(dIKaMil polli KOXHOI 3 IUX CHUCTEM
BUKOPHCTOBYIOTh MOuUdiKaIlii CEeHCOPHOTO
cepenosuina [8]. V Hammomy gocimimKeHHI MH
BUKOPHUCTAIM MAHIMYJIAIIIO 3 BiIKPUBAHHSM /

3aKpUBAHHSM O4Yeld IS BiJIOKpEMIJICHHS
BHECKY 30poBOi adepeHTauii Ta BecTHOYJO-
IPONpPioLEeNTUBHOL adepenranii y

NOCTYpaJIbHUHA KOHTPOJIb JiTeld 3 THIHHUM
OTHUTOM.

OnHUM 13 HECHOJIBaHWUX PE3yJbTaTiB
HAIIOTO  JIOCHI/DKEHHST  BHUSIBUBCSA  (DakT
ICTOTHO BHUIIOi SIKOCTI (YHKLII piBHOBaru B
OCHOBHIN CTOWII y HiTeH 3 THIHHUM OTHTOM
NOPIBHSIHO 3 KOHTpoJeM Yy 1pobi 3
BIIKpHBAaHHSIM O4YeH, IO jgocsAramocs 3a
PaxyHOK 3MEHIICHHS aMILTITY I
NOCTypaJlbHAX  KOJIMBaHb, OCOOIHMBO Yy
cariTaapHIi IUIOIIMHI. 3a3HAa4yuMO, IO 3a
pesyibTaTaMd  CIEKTPAIbHOTO  aHaii3y,
CKOpillIe 3a BCE 1€ 3YMOBJICHO JOCTOBIpHUM
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MiABUIIEHHSM  e(eKTHBHOCTI  BecTHOYIIO-
30pOBO-TIPONPIOLENTHBHOI IHTErpamii y IiTei
THIHHUM OTHTOM B PETyJsilii MoCTypalbHUX
KOJINBaHb y MOCTEPiO-aHTEPIOPHOMY Hampsimi
Ha (oHI 03HAK HepruepUIHOi BECTUOYISIPHOL
MucYHKI y MeXaHi3Max MiATPUMAHHS PiB-
HOBAr" y MeAiajibHO-JIaTepalbHOMY HaIIpsMi.

Bepyun no yBaru, mo y aiteit 3—7 pokiB
3ip MaJlo BIUIMBAE Ha MapaMeTpH CTiHKOCTI, a
o 12—15 pokiB AiTH HE 37aTHI 3MIHCHIOBATH
MOBHY BECTHOYJSIPHO-30POBY  IHTETPAIiio
3auts 30epeskeHHs criiikocrti mosu [6, 29], Mu
CXWJIPHI PpO3TTSAATH BUSBICHUH (DeHOMEH
Kpamoi CTIHKOCTI BEPTUKAIBHOI MO3H Y JAiTeH
3 THIHHUM CEpelHIM OTHUTOM 3a 30pPOBOTO
KOHTPOJIO, SIK KOMIIEHCATOPHHH MEXaHi3M
30epexxeHHs1 Oajmancy Ha (OHI MPHUXOBAHOI
BECTHOYIAPHOI AUCPYHKIIII.

BUCHOBKH

HiliHUHA ~ cepemHit  OoTHT y  JiTeH
JIOIIKUJILHOTO BIKY MOXKE TMPU3BOAMTU JI0
MIPUXOBAHOI BECTHOYISIpHOT AMCQYHKII, KA
METOJaMH CTaTUYHOI CTalijoMeTpii Kparie
BISIBISIETBCS. Y CTaHI 3 3aKPUTUMH OYMMA.

JiTssm 4—7 poKiB 3 THIHIM OTHTOM BJacTHBA
BUIIA  PEAKTUBHICTh  CTa0LIIOMETPUYHUX
MOKa3HMKIB Ha BILUTUB 30pOBOi adepeHTamii Ta
Kpala 30pOBO-BeCTHOYIO-MPONpPiOLEeNTHBHA
iHTEeTpariss mnpu  yTpuMaHHI  OamaHcy
MTOPIBHSHO 3 THIIOBO PO3BHHEHUMH HiTHMH,
II0 MOXE BB@KATHCh KOMIICHCATOPHUM
MEXaHI3MOM Y BiJNOBigb Ha YypaKEHHS
BECTHOYJISIPHOTO aHANIi3aTopy.

Meton KOMIT FOTePHOL CTaTUYHOIL
crabimomerpii Moxke OyTH peKOMEHIOBaHUI
y SIKOCTI CKPHHIHTOBOTO METOJY BHSABIICHHS
MPUXOBAHOI BECTHOYISPHOT TUCPYHKIIT Yy
JiTel MOWIKIIBHOTO BiKY, Y T. 4. 3 CEpPEeAHIMU
OTHUTaMH.

MHOJSIKA

ABTOpH  JTOCNI/DKCHHS ~ BHCIJIOBIIOIOTH
MONAKY  [TTSAM, SKi B3IM  y4acTh Yy
IOCTIUKEHH], Ta iX 6aThLKaMm.
JUKEPEJIA ®IHAHCYBAHHS

HocmimkenHss mposeneHO 0e3 Oyab-sKoi
HIATPUMKH  JIEPXKABHUX YH HEIepKaBHHUX
YCTaHOB.
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DETERMINATION OF VESTIBULAR FUNCTION IN CHILDREN
WITH PURULENT OTITIS MEDIA

Lozova 1u.

The aim of the study is to assess the vestibular function of children with acute purulent otitis media by
computer static stabilometry compared with typically developed peers.

Materials and methods. In the course of the study 52 children aged 4 to 7 were examined by static
stabilometry on the device «MPFI Stabilograph 1» (Kharkiv, Ukraine). 22 of them were diagnosed with
purulent otitis media and their 30 peers were found to be practically healthy. Indicators of variations and
forms of pressure center distribution, spectral-correlation indicators of stabilograms, as well as integral
indicators of stability (length, velocity and angle of postural oscillations) and quality of equilibrium function
in two sensory states (open and closed eyes) calculated in StabiliS software were taken into account.

Results. Purulent otitis media causes posterior displacement of absolute coordinates of the pressure center.
In the state with closed eyes, children with purulent otitis differ from their healthy peers in 14 of
24 stabilometric parameters, including stabilogram length, speed, angle and amplitude of oscillations, inferior
to them in the balance. Children with purulent otitis media are more sensitive to the visual canal of postural
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control than their peers. Involvement of visual afferents in postural control significantly improves balance in
children with purulent otitis by reducing deviations, postural fluctuations, which is reflected in the probable
changes of 9 out of 24 stabilometric parameters compared to control.

Conclusion. In preschool age, purulent otitis media leads to latent vestibular dysfunction, which is
manifested by a violation of the stability of the vertical posture with the closed eyes and is compensated by
visual-vestibular-proprioceptive integration in postural control.

KEY WORDS: purulent otitis media, posturography, balance, vestibular function, preschool age

INFORMATION ABOUT AUTHORS

luliiaLozova, postgraduate student of the Department of Otorhinolaryngology and Pediatric Otolaryngology, Kharkiv
Academy of Postgraduate Education, 58, Amosova street, Kharkiv. Head of the children’s department of the Kharkiv city
hospital Ne 30, Gudanova street 5/7, e-mail: ukrlor@gmail.com, ORCID: https://orcid.org/0000-0002-7094-7086

For citation:

Lozova lu. DETERMINATION OF VESTIBULAR FUNCTION IN CHILDREN WITH PURULENT OTITIS MEDIA
The Journal of V. N. Karazin Kharkiv National University. Series «Medicine». 2022: 44; P. 49-64 . DOI: 10.26565/2313-
6693-2022-44-04

Conflicts of interest: author has no conflict of interest to declare.
Kongpnixm inmepecie: iocymmiil.

Ompumarno: 11.02.2022
Ipuiinamo oo opyky: 12.05.2022
Received: 02.11.2022

Accepted: 05.12.2022

64


mailto:ukrlor@gmail.com
https://orcid.org/0000-0002-7094-7086

Series «Mediciney. Issue 44

VIIK 616-089:006 DOI: 10.26565/2313-6693-2022-44-05

KOPEKUIA I'EITATOPEHAJIBHOI'O CUHAPOMY 3A
JIOIMMOMOI'OIO HENPAAMOI EJJEKTPOXIMIYHOI
JETOKCHUKAIIIL Y OHKOJIOTTYUHUX XBOPUX
HA ®OHI EHTEPAJIbHOI HEJJOCTATHOCTI
MICJS MYJIbTUOPTAHHUX OIEPAIIIA

Hasnwuenxo 0. C.ACP, Kpymuko E. M.ACF, Mameeenxo M. C.°%, Hununenxo C. 0.,
Hoopes E. B.5, Illynvza M. B.5, Illynvoa E. B.°

A — KOHIIeTIIIis Ta AW3aiiH gocimkeHHs; B — 30ip nanux; C — aHami3 Ta iHTepIpeTanis AaHux; D — HamucaHHs cTarTTi;
E — pemaryBanns cratti; F — ocTratoune 3aTBepuKeHHS CTATTI

AxtyajbHicTh. CHHAPOM EHTEpaTbHOI HEJOCTATHOCTI CYNPOBOKYE PO3BHTOK 0araTtbOX TIOCTPUX
3aXBOPIOBAHb OPTaHiB Y€PEBHOI MOPOKHWHH. 3TiJHO 31 CTATUCTUYHMMH JaHUMHM, Y PE3YJIbTaTi PO3IMIUPEHUX
Ta MyJIHTHOPTAaHHUX OIICPATHBHUX BTpydYaHb B OHKOXipyprii 3a 2019-2020 pp., eHTepasbHa HEJOCTATHICTH
CTajla yCKJIQAHEHHsIM y 39 ycixX BHIIAAKIB, HE3aJIC)KHO BiJl aHATOMO-(i310JIOTIHHOT JiNITHKH, a YCKIATHECHHS y
BUTIISI/II TermaTopeHadbHoTo cuaapoMy —y 50-80 % Bumaakis.

MeTta po0OTH — BHBYMTH C(EKTHUBHICTH KOPEKI[ii IeNaTOpeHaNbHOTO CHHAPOMY Ha TJII EHTEpaJbHOL
HEJIOCTATHOCTI B OHKOJIOTIYHHX XBOPHUX IIICIS MYJIBTHOPTaHHHX Olepamii 3 BHKOPHUCTaHHSAM HEIPAMOi
€JIeKTPOXiIMIYHOI IETOKCHKALIIT 33 JOIIOMOTO0 PO3YHHY TIOXJIOPUTY HATPIFO.

Martepianu i meroqu. Byno obcrexxerno 71 mamieHTa 3 OHKONATONOTIEIO, SKMM BUKOHAHI MyJIBTHOPTaHHI
OTIepaTHBHI BTPYYaHHS HA Pi3HUX aHATOMO(Di310IOTIYHUX MUISHKAaX. XBOpi OyIH PO3MOMAINCHI Ha IABi TPYIH:
ocHOBHa Tpyma (n=36), B sKiii ImpoBOOWIACh HENpsAMa EJICKTPOXIMiUYHA IETOKCHKAIlS 3a JOTIOMOTOIO
PO3YMHY TiNOXJIOpHUTY HaTpiro y KoHueHTpauii 0,03 %, rpyma nmopiBHAHHS (n = 35) — IPOBEICHO JIIKYBaHHI 32
CTaHJAPTHUMH CXeMaMH. [ 'pymu OynH TMOpIBHSAHI 3a BIKOM Ta aHATOMO-(i3iOJNOTIYHUMH IiISHKAMU, SKi
OTIepyBAJINCH (OTIEpaTHBHE BTPYyYaHHs IIPOBEAEHO HAa OpTaHax IrpyaHOI KIITHHHM i CEpEeOCTIHHI Ta Ha OpraHax
YepeBHOI MOPOXKHUHN).

Pesyabratm Ta iXx oOropopenHs. Jlnsd JIKyBaHHS XBOPHX 3 EHTEPAIBHOIO HEJOCTaTHICTIO
BUKOPHCTOBYBAJIM METOJMKY EJIEKTPOXIMIYHOI JETOKCHKAIl 3a JOIOMOTOI0 TillOXJIOPUTY HATPilo, IO
3HWKY€E TIOKa3HUKH, SKi BiOOpaKaroTh TOKCHYHICTH KPOBiI Ta CTYMiHb iHTOKcHKamii. [Ipo me cBimumio
3HIKEHHS KOHIeHTpauii Oinipy6iny Ha 23,1 %, ceyoBunn Ha 20,6 %, kpeatuHiny Ha 23,4 %, AJIT Ha 57,2 %
JI® Ha 69,5 %. IIpu 3acTocyBaHHI BOTO METOIY BXKE HA TPETIO 00y BHAJOCSA OTPUMATH ACTOKCHKAIIHHUI
e(eKT.

BucHoBKH. 32 pe3ynbTaTaMy KOMIUIEKCHOTO JJOCIIIXKEHHS! OHKOJIOTIYHUX XBOPHX ITICIIS MyJIbTHOPTaHHUX
orepariiii 3 poO3BUTKOM I'€aTOPEHAIFHOTO CHHIPOMY MTOKa3aHa JIOUUIBHICTh BKJIIOUEHHS HATPIilO TIOXJIOPHUTY
JI0 CKJIaJly KOMIUICKCHOI ITiciisionepaniifHol Tepamii Ha TIi eHTepalbHOI HelocTaTHOCTi. BcraHoBieHO, mo
Bukopuctanus iH}ys3iit 0,03 % pozunny NaClO nposiBise neTOKCHMKamiiHUK e(eKT: JTOCTOBIPHO 3HMXKYE
MiBUILEHI KOHLEHTpawii OutipyOiny Ha 23,1 %, kpeatnHiny Ha 20,6 %, cedoBunu Ha 23,4 %, mokpamiye
peostoriuHi BIacTUBOCTI KpoBi. ToMy, 3 OmIsigy Ha JOCHTh HEBENHUKY €(EKTUBHICTH KOHCEPBATHBHOIO Ta
HEJIOCTATHHO HIMPOKY JOCTYIHICTH Xipyprid4HOro JIIKYBaHHS IOPS 3 BHCOKOIO JICTAIBHICTIO, MPOdiIaKTHKa
PO3BUTKY T€NaTOPEHAIBHOIO CHHAPOMY Yy MAIL€HTIB 3 €HTEPAJbHOI0 HEJOCTATHICTIO METOIOM HENpsAMOi
SJICKTPOXIMIYHOI JIeTOKCHKalii MOXe 3HAaYHO 3HU3UTH YaCTOTY HOTO BUHUKHEHHS.

K/JIKO490BI CIIOBA: cuHIpOM  €HTEpIbHOI  HEJOCTaTHOCTI, TeNaTOpPeHANbHUH  CHHIPOM,
€JICKTPOXIMIYHA JIETOKCHKAILisl, OHKOXIPYprisi, MyJIbTHOPTaHHI oneparii
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COpsSMOBaHYy Ha  MIATPUMKY  OCHOBHHX

BCTYII . :
napamMeTpiB  TOMeocTasy, KOPEKIiI0 BOIHO-
B  ocramHi poKM  MyJNBTHOpTaHHi €JIeKTPONIITHOTO  OallaHCy,  ONTHUMI3allifo
OTepaTHBHI BTPYYaHHS B OHKOJIOTIi € OJHUM iH(y3iiiHOl Tepamii, HyTPUTUBHY MiATPUMKY,
13 OCHOBHHMX IIPIOPUTETHUX HANPSAMIB B aJleKBaTHY aHaJble3if0 1 3acCTOCYyBaHHA
JiKyBaHH1 XBOpHX. PizHOMaHITHICTH MPOKiHETHKIB [7].
NYXJUHHOT MAaTOJNOTii Ta 3aly4eHHS [0 VY paHHBOMY mTicTsioniepalifHoMy Tepiofi
MATOJIOTIYHOTO TIPOIECy JIEKITBKOX OpraHiB y OHKOXBOpHUX TiClsi MYJIbTHOPraHHUX
Ta JIM(ATHYHUX KOJEKTOPiB 3YMOBIIOIOThH onepaTuBHUX BTpydaHb 3 HasBHicTio CEH
aKTYaJlbHICTh LIOTO HAaNpsIMKy. BUKOHaHHS MiABHILICHHS BHYTPILIHBOYEPEBHOTO THCKY
MYJbTHOPTaHHUX OIIEPAaTUBHUX BTPYYaHb B BigzHaueHo B 30-48 % cmoctepexkeHp, a
OHKOJIOTii ~ 3aJMIIA€ThCS  CKIAJHOK 1 PO3BHTOK HEJOCTATHOCTI (DYHKIIH TediHKH
aKTyaJIbHOKO ~ PoOJieMOl0  Xipyprii — Ta abo Hupok 3ycTpivaerhes y 28 % Tta 43 %
IHTEHCHBHOI Tepamii B 3B'SI3KYy 3 BaKKHM IIUX XBOPUX BIANOBIIHO [8], a mMmoexHaHe
€H/I0TOKCHKO30M, YaCTHUMH YCKJIQJIHEHHIMH 1 ypaxeHHs  po3BuBaeTecst y  50-80 %
BHCOKOIO JieTasibHicTIO [1, 2]. 3a cyyacHHUMH crioctepexkedb  [9].  JletampHicTh  mpH
VSBICHHSAMH, BaXXJIUBUM [aTOT€HETUYHUM PO3BHHEHIM rocTpili HEIOCTATHOCTI MEYiHKU
(bakTopoMm, BiINOBIAaTbHUM 32 (HOPMYBAHHS Ta HUPOK cTaHOBUTH Bix 50 m0 90 % [9, 10].
€HIOTE€HHOT IHTOKCHKAIIII, CUCTEMHO] [lpy TSHKKMX CTaHax Ta TOKCHYHOMY IIOII
3amanpHOi  BIAMOBIAI  Ta  MOJOPTaHHOT YpaKeHHS TEYiHKH 3yCTPiYaroThcs Habarato
HEIOCTATHOCTI NMPH MYJIbTHOPTraHHUX OIlepa- yacrime, HiK iXx niarHoctyiots [11]. Ilpm
LisIX € CHHIPOM EHTepalbHOI HEJOCTaTHOCTI, OpOMY  JaHli  YCKJIQJHEHHA  dYacTille
IO YCKJIAJHIOE MicisionepaliiiHuil nepiox y 3yCTpivaloThCs y XBOPHX Y Billi 68—89 pokis
30-50 %  mamieHTiB, He3BaKalOUM  Ha [12, 13].
YCYHEHHS IPUYMHU HOTO po3BUTKY [3-5]. Benrka posip y poO3BUTKY renaTopeHallb-
OcTaHHIM YacoM TPUIUISETHCS BeEJIHKa HOT'O CHHJPOMY BiJIBOJUTHCS MOPYUICHHIM
yBara JiKyBaJbHUM 3axOfaM, CIPSIMOBAHUM MIKPOLUPKYJSILiI 3 HAaCTYHMHOIO TiMOKCI€0
Ha SIKHAWMIBHUAIIE BiJHOBICHHS (YHKII- (rimokcuuHi  3MiHM ~ MeMOpan Ta  iX
OHaJIbHOI AaKTHUBHOCTI B MicisionepaniiiHoMy NPOHMKHOCTI) Ta TMAaTOJOTIYHUM HAaKOIH-
mepiomi [6]. IlpiopuTeToM Yy JiKyBaHHI YEHHSM TIPOAYKTIB BUIRHO PpPagUKaILHOTO
CHHIPOMY  €HTEpaJbHOI  HEJOCTATHOCTI OKHCHEHHS (MAQJIOHOBHH IiajbAeTill, Ti€HOBI
(CEH) BHa cporomHi € MyJbTHMOJAIBHUI KOHforaTd, mu(oBI OCHOBH Ta IH.), IO
OiAxig, o  BKIIOYAE  TOCHHAPOMHY NPU3BOAATE 1O HE3BOPOTHOI 1HAKTHBALIl
MyJIbTUMOJANBHY  IHTGHCHUBHY  Tepariio, (epMeHTiB, CHUCTEMHOTO i ABUIICHHS

66


http://orcid.org/0000-0002-0388-138X
http://orcid.org/0000-0002-0388-138X
mailto:doctorpilipenco@gmail.com
mailto:e.podrez@ukr.net
https://orcid.org/0000-0002-0119-2871
mailto:evgeniasulga@gmail.com

MIPOHUKHOCTI KIITHHHUX MeMOpaH ax J0 iX
MOBHOTO po3puBy [14, 15].

HocmimkeHHs OCTaHHIX POKiB
OPIEHTYIOTHCS Ha IMiIBUIIICHHS €()EKTHBHOCTI
JETOKCHKAWii 3a  JOIIOMOIOK  METOZIB
eKCTPAKOPHOpANbHOI ~ reMo-, IuasMo- i
mimpoxopekmii. OpHak, y KIHIOI He
BII3HAYAETHCS 1CTOTHOTO M ABUILIEHHS
e(eKTy BiJ MPOBEJCHUX 3aX0iB, IO MEBHOIO
Miporo 00yMOBITIOE TOLTYK HOBHX
e(DEeKTUBHUX METOMIB, CIPSIMOBAaHUX Ha
3HIKCHHS EHAOTOKCHKO3Y 1 BiJHOBJICHHS
MPUPOTHOI PEaKTUBHOCTI opraHizmy [16].
ToMy Bce Olnbllie TPUBEPTAE yBary METOJ
EJICKTPOXIMIYHOTO OKHUCHCHHS Oi0JIOTiYHO
AKTUBHHX  PEYOBHH,  3aCHOBaHMH  Ha
OioxXIMIYHHX Tmporecax i 3aKOHOMIPHOCTSIX,
AKi BimOyBalOThCA B KHUBiM mpuponi. B
apceHani 3aco0iB 1 MeroniB edepeHTHOL
Tepanii mommpeHHs: HaOyB MeTOoJ HempsMoi
CJICKTPOXIMIYHOI ~ JIETOKCHKAIlii, 3MiHCHIO-
BaHM 32 JOMIOMOTOI0 PO3YMHY TiHOXJIOPHUTY
Hatpito (NaClO). Imes meromy monsrae B
TOMY, UIO OKHCHEHHS 3a JIOIIOMOTOIO
aKTHBHOTO  KHCHIO JIGKHTh B  OCHOBI
abCOoIOTHOT OinbIIIOCTI IpOIIeCiB
KUTTENISUIBHOCTI  OpraHi3My, IOB’sS3aHUX 3
BUBE/ICHHSIM  TOKCHYHHUX  KOMIIOHEHTIB
€K30T€HHOr0 a00 €HIOT€HHOT'O TOXOPKEHHSI.
[noXJIopuT HaTpito Mae OKUCHIOBAIBHHI
NOTEHI[ia]l, MPaKTHYHO TIIOBHICTIO aHAJO-
TIYHUIA TOTEHIiay KHCHIO, IO J03BOJISIE
JOCSTTH CTHMYJTIOBaHHS PUPOJTHUX
MEXAaHI3MIB JE€TOKCHKAIl Ta MOJIEIIOBATH,
MIEBHOKD MIpOI0, JETOKCUKAIiHHY (yHKIIitO
neyinku. OCHOBOIO /ISl HOTO 3aCTOCYBaHHS €

3/IaTHICTh TparchopMyBaTH TOKCHYHI
MeTa0oiTH, aHaJIOTIYHO mporecy
MOHOOKCHUI'€Ha3HOI'O OKMCHEHHS B [IEYiHIl HA
muroxpomi  P-450, 3 mepeTBOproBaHHSIM
rizpopoOHMX TOKCHYHHUX TPOAYKTIB Ha
rizpo¢inbHi  Ta HACTYIHUM  BHUBEACHHSIM
OCTaHHIX 3 opra”ismy. Buxomsum 3
MexaHi3Mmy  mii, cdepa  3acTOCyBaHHS

TINOXJIOPUTY HATPIl0 B MEIHUIIMHI JOCTaTHHO
IIMpOKa Ta OXOIUIIOE TPAKTHYHO  BCi
KPUTUYHI CTaHH, TOB’A3aHI 3 TOCTPUMH 1

XPOHIYHUMU TOKCHKO3aMH pizHOTO
MOXOJKEHHS.
META POBOTH

Merta pobotu - BHUBYUTHU

e(DeKTUBHICTh JIIKYBaHHS TeMaTOPECHAILHOTO
CHHIPOMY Ha TJi €eHTEPaTbHOT HEJIOCTATHOCTI
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B OHKOJIOTIYHUX XBOPUX ICIS MYJIbTHOP-
omepamii 3
HETPSAMOT  €JIEKTPOXIMITHOI JETOKCHKAIli 3a
JTIOTIOMOTO0 PO3YMHY TIMOXJIOPUTY HATPIIO.

MATEPIAJIN TA METOJN

TaHHUX BUKOpHUCTaHHAM

OCHOBY JaHOTO [OCIHIPKEHHS CKIIAIH
MaTrepial CIOCTepeXeHb 71 OHKOXBOPOTO,
SK1 IPOXO/MIIH JTIKYBaHHA Ha 0a3i BiAIiICHHS
OHKOJIOTIYHOI Xipyprii Ta BiJAiJIeHHS aHec-
TE310J10Ti1 3 JXKKaMH JIJIsl IHTCHCHBHOI Tepa-
mii (BAIT) 1Y «IMPO HAMH VYxkpaiaon» B
nepiog 3 2019 mo 2021 poxu. Bik marieHTis,
BKIIFOUEHUX Y JOCIHIUKCHHS, KOIWBABCS BiJ
18 10 90 pokiB; cepe/iHiii BiK MAII€HTIB CKJIaB
542 +2,8 p. XKinok Oymo 40 (54,6 %),

yonoBikiB — 31 (454 %). Y mocmimkeHii
BuOipii Hamiuysanocs 35 (48,9 %) xBopux
MOXWJIOTO  BIKYy, JIKyBaHHA SKHX B

micisionepaniiHomy mepiofi Oymo HaHOUTBII
CKJIaHHUM, IO TIOB’S3aHO 3 3aKOHOMipPHUMH
010JIOTTYHHUMH, BIKOBUMU 3MiHAMHU,
CYITyTHBOIO MATOJIOTIENO.

JocmimkeHHsT TPOBEIEHO BiMOBIAHO [0
eTUYHMX CTaHaapTiB [enbciHChbKOI Jexia-
pamii BcecBiTHROI MemnnuHOi acoriamii mpo
eTUYHI TPUHIMIM [POBEICHHS HAYKOBHX
MEJIWYHUX JOCHTI/DKEHb 33 y4YacTiO JIFOJWHH
(1964-2008 pp.), aupekTHBH €BPONEHCHKOTO
ToBapuctBa 86/609 mpo ydacTe monel y
MEIUKO-010JIOMYHUX JOCIIIHKEHHIX, a TAKOXK
Hakazy MiHicTepcTBa OXOPOHH 3I0POB’S
VYkpaian Ne 690 Bin 23.09.2009 p. ITanientu
JlaJii CBOIO iH(OPMOBaHY 3rojy Ha y4acTb y
IocaijpKenHi, ske cxBajene Kowmiciero 3
Oioetukn Jlep>kaBHOI ycTaHOBH «IHCTHTYT
MEAWYHOI pazionorii Ta OHKOJIOTIi iMeHi
C.II I'purop’eBa HarionanpHOi  akagemii
MEIUYHUX HAyK YKpaiHm».

VYei  gochimKeHHS — NPOBOJWIKMCS B
arecroBanux migpozaitax 1Y  «IMPO
HAMH Vkpainu»: mabopartopiss KmiHIYHOI
JIarHOCTHKH, CBil. mpo arecrariro Ne 01-
0014/2019 Bix 05.02.2019 poky, uuHHE [0
08.02.2022 poky; KJTIHIKa HepxaBHOT
yCcTaHOBU «IHCTUTYT MEIUYHOI pajmiosorii
imeni C.II. 'purop’eBa HAMH VYxkpainn»
NpoMIIUIa  aKpeAMTalilo, aKpeAUTalliiHU
ceprudikar Ha Buuly kateropiro Ne 014402,
cepis M3 VYkpainu, Big 25.05.2019 poxky,
guHHAR 10 24.05.2022 poky.

KpurepisMu BKIIOUCHHS TAIIEHTIB Y
JOCITIDKEHHST OyJI0 TIPOBEICHHS M MYJIbTH-
OpraHHHX oOmepalniii Ha opraHax TIpyIHOI
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KIITKH 1 CepemoCTiHHI
YepeBHOI  MOPOKHMHU, 3  HAsABHICTIO
renaTopeHanbHOT0  CHHAPOMY  Ha  Tii
eHTepalibHOI  HEJOCTATHOCTI. Kpurepii
BUKJIFOUEHHS 3 JOCTIUKEHHS: BIK MEHIIE
18 pokiB, mpoBeAcHHs Omepalliii TiIIBKH Ha
ONHI  aHaTOMO-MOPQOJIOTIYHIM  TIJISHIT,
HeOa)kaHHS TamieHTa OpaTH yd4acTb Y
JOCHIDKEHHI; PO3BUTOK CEpLEBO-CYANHHHUX
YCKJIAAHEHB.

BceraHoBneHo, Mo JETOKCHKYIOUHA eexT
THM BHIOUHA, YUM OUTbIIa KOHIIEHTpAIis
NaClO. OpHak meW nuIaX HENPUHHATHHNA Y
Kmuii. BceradoBmeHo, 10  OCMOTHYHA
PE3UCTEHTHICTh (OPMEHUX EJEMEHTIB KPOBi
y XBOPHX 3 HAasBHICTIO TeNaTopeHaIbHOTro
cuHApoMoMy Hu3bka. Ha mpomy ¢omi
iHQy3iliHa  Tepamis ~ HaBiTh  MOMIpHO-
nigBuiennx koumentpamniii NaClO (0,06 %)
MOYKE BHKJIUKATH PI3HOMAaHITHI YCKJIaIHEHHS,
aX JI0 MIKpOreMoJii3y. 3alie)KHO BiJl CXEMH
JiKyBaHHS XBOpi Oynu po3mojiiieHi Ha Bl
rpymnu:  ocHoBHa rpyma (n=36) -
MPOBOAMIIACH  HEMpsMa  eJeKTPOXiMivHa
JNETOKCHUKAIlSI ~ PO3YHMHOM TIMOXIIOPUTY
HaTpito y koHueHtpamii 0,03 %, rpyna
nopiBHsiHHs ~ (n=35) —  mpoBoamiach
JETOKCHKAIliS 332 CTaHJapTHOI CXEMOIO.
[lamieHTH  OCHOBHOI TpymM Ta TPYIH
MOPIBHSAHHS HAa TIOYATKY OCIIKEHHS OyiH
MOpIBHAHI 32 BIKOM, CTaTTiO, pIiBHEM
OMepaTUBHOTO  BTpydaHHA.  JlocimimkeHHs
MPOBOJIMIIN Ha YOTHPHOX eramax: | eram — 10
iHgy3ii NaClO, II eran — Ha 1-tmy mo0y, 111
eran — Ha 3-Ti0 100y Ta IV — Ha 5-Ty moOy
micnsg  iHpy3ii NaClO. XBopuM OCHOBHOI
TPyl TIPOBOJMJIACH HENpsMa eNeKTPOXi-
migyda gerokcukaiiss (HEX]I) po3unHom
rinoxJoputy Hatpito y koHuenrpamii 0,03 %
HUIAXOM 1HTpaBeHO3HOi 1HQY3ii. I[Hdys3ito
3MIHCHIOBaJIM B OJHY 3 LEHTPAJIbHUX BEH
(mokIrouMyYHy, SpEMHY, CTETHOBY) uepes
karerep 31 mBuakicTio 40-60 kpanens 3a
1xB. OO6’eM BBEICHOTO PpO3YHHY HE
nepesuiryBas 1/10 OLIK 3a oy iHby3ito.

HocnimkyBanu ITOKA3HUKH, j11(0)
BiZJOOpakal0Th TOKCHYHICTb KPOBi Ta CTYIiHb

Ta Ha OpraHax
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IHTOKCHKAIT1 pu JiKyBaHHI rema-
TOPEHAJILHOTO CHHAPOMY 3a JIOIOMOTOI0
HENpsSIMOl EJICKTPOXIMIYHOI JeTOKCHKallii. B
AKOCTI mapameTpiB oOupanu creuudiuni
MOKA3HHUKH, SIKi XapaKTepU3YIOTh PO3BUTOK
rereTOPeHALHOTO CHH/IPOMY: BMiCT
3arajlbHOTO,  OPSAMOTO  Ta  HEMpPSMOTO
OinmipyOiHy, KpeaTuHiHy, CEYOBHHH, anaHiHa-
MmiHoTpaHcdepasn (AJIT), acnapraramino-
Tpancgepasu (ACT), raMmma-rIoTamMiITpaHc-
nmentunazu (ramma-1'T), myxHOi (ocdarazu
(JI®), ceuoBoi KHCIIOTH, 3araabHOrO OiKa Ta
anpOymiHy. Tokcemiss B HACHIIOK PO3BUTKY

renaropeHanbHoro cunapomy npu CEH
Moe  OpaTm  y4acTb Yy  PO3BUTKY
KOaryJonarii, TOMY MU IOCIIIIVITH
MOKa3HUKH reMocTasy: TPOMOOIIHTH,

npotpomb6inoBuit yac (I14), antutpom6in 111,
¢ibpuHOTEH Ta po3unHHI (HiOpPHH-MOHOMIpHI
kommiekcu  (POMK) Tta  mikHapomHe
HopMautizoBane BigHomieHas (MHB).

CratuctiuHy  0OpoOKy  pe3yJsbTariB
JOCHIDKEHHSI TPOBOJIWIN 3 BUKOPHCTaHHAM
nporpamuux mponaykTiB STATISTICA 13.3
EN Ta Microsoft Excel 2016. Hdnsa omucy i
MOPIBHSIHHSA ~MAacHBIB JaHUX BHKOPHUCTO-
ByBaJlM CepelHE apUPMETHYHE Ta HOro
craniaptHy noxuoOky (M +m), t — kpurepiit
Creronenta.  JloCcTOBIpHICTH  BigMIHHOCTEH
MK CepelHIMH 3HAUYeHHSAMH MOKa3HUKIB
BBakaym 3Hauymmmu mipu p < 0,05.

PE3YJIBTATH TA iX OGTOBOPEHHS

Ha  nepmiomy  erami  JOCHIIKSHHS
CIIOCTEpirany TiBHUINEHHS TMOKa3HUKIB, IO
BiT0OpakaroTh TOKCHYHICTh KpOBI:
3aralbHOTO,  NPSMOTO  Ta  HENpsSMOTo
OunipyOiHy, KpeartuHiny, cedoBuHH, AJIT,
ACT, ramma-I'T, JI®, cedoBOi KHCIIOTH,
3aralilbHOro OUIKY Ta ajxbOyMiHY B OCHOBHIH
TpyIIi Ta TPyIli HOPiBHSHHSL.

3 tabmuni 1 Ta 2 3po3ymino, mo Ha Il Ta
Il etammax cmocTepiramacss TEHICHINS 10
HOpMaTi3allii MOKa3HUKIB KPOBI B OCHOBHIM
TpyIli BOHa OiNbIl BUpaXEHA HDK Yy Tpymi
MOPIBHAHHS.
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Tabuuus 1
Table 1

JnHaMika J0CiIKyBaHHX NOKA3HUKIB KPOBi B OHKOJIOTIYHMX XBOPHX i3 renaTopeHaIbHUM
CHHAPOMOM HA TJIi €HTEPAJIbLHOI HeJ0CTATHOCTI B OCHOBHiii rpymi (n = 36)

Dynamics of the studied blood parameters in cancer patients with hepatorenal syndrome

on the background of enteral insufficiency in the main group (n = 36)

Iloxa3uuk I eran II era III eram 1V eran
Saranbruii Ginipyoin, 26,8+03 23,5+0,9% 19,5 + 0,7%* 18,3+ 0,2%*
(MKOITB/JT)

Hpwnii GinipyGin, 74+03 4,1+ 0,2% 32+0,3 3,04 0,1%*
(MKMOJIB/IT)

Henpsnii inipybin, 19,5+ 0,2 19,1+0,3 17,6 +0,3 15,0+ 0,2
(MKMOJTB/JT)

Kpearunin, (MKMOJIIB/T) 90,21+1,4 86,15+ 1,5* 56,11 + 0,8** 55,12 +1,2*
CedoBuHa, (MMOJTB/M) 20,5+0,2 8,4 +0,4* 7,8+0,2 76+0,1
AJIT, (On/n) 208,0+ 1,2 205,3+0,9 03,5+ 0,5** 89,3+ 0,1**
ACT, (Ox/n) 40,3+ 0,50 35,4+0,3 385+0,8 36,4+0,3
I'TT, (On/n) 65,7+ 0,3 68,5+ 0,50 58,2 + 0,50 56,1 + 0,4**
JID, (On/m) 355,2+1,7 334,7+21 103,8+1,8 102,5+ 1,50
CeyoBa kucsora, (MKMOJIB/JT) 450,1+2,3 4406 £1,7 369,4+1,2 368,4+1,4
3aranpHuiA 01710K, (T/71) 90,4+0,6 61,2+ 0,3* 54,2 +0,7 53,5+ 0,2**
Anp0OyMiH, (/1) 62,6 +0,8 59,5+0,9 47,3+0,7 40,7 £0,3

Ilpumimxku:

1.* — piznuys docmosipna misie noxasnukamu 0o inghysii ma uepes 1 000y nicas inghysii NaCIO (p < 0,05);

2.**

0,05).

— pi3HUYs 00OCMOGIPHA MidC NOKasHuKamu yepes 1 006y nicas inghysii ma uepesz 3—5 0i6 nicas ingysii NaClO (p <

Tabmuws 2
Table 2

JuHamika J0CHiIKyBaHUX MOKA3HUKIB KPOBi B OHKOJIOTiYHMX XBOPHX i3 renaTtopeHaIbHUM
CHHAPOMOM Ha TJIi eHTepaIbHOI HEeIOCTATHOCTI B OCHOBHIM rpymi (n = 35)

Dynamics of the studied blood parameters in cancer patients with hepatorenal syndrome

on the background of enteral insufficiency in the main group (n = 35)

IToka3auk I eTam II eTam III eran IV eran
3aranbinii Oripyoin, 27,8+0,3 25,5+ 0,9 26,5+ 0,7 223+0,2
(MKOJIB/JT)

TTpsmii Ginipyois, 74403 6,6+ 0,2* 6,2+0,3 5,0 4+ 0,1%*
(MKMOJIB/1T)

Henpani Ginipyoin, 205+0.2 19,1+0,3* 18,6 + 0,3%* 16,8 + 0,2%*
(MKMOJIB/1T)

Kpeatunin, (MKMOJIB/1T) 100,21 £ 0,05 89,15+ 0,03* 88,11 + 0,04 77,12 +0,03**
CeuoBuHa, (MMOJIB/JT) 11,5+0,2 10,4+ 0,4 9,8 £0,2** 8,6 + 0,5**
AJIT, (On/n) 208,0+0,3 205,3+0,2 204,5+0,5 106,3+0,1
ACT, (On/n) 40,3+ 0,50 38,9 +0,3* 375+0,8 36,8+0,3
I'TT, (On/n) 65,7+ 0,3 68,5 + 0,50* 66,2 + 0,50 60,1 + 0,4**
JI®, (On/m) 355,2+1,7 334,7+21 3338+1,8 232,5+ 1,50
CeuoBa KUCIIOTa, (MKMOJIB/JT) 450,1+2,3 440,6 £1,7* 4234+1,2 378,4 + 1,4**
Baransauii 610K, (1/11) 70,4+ 0,6 69,2 +£1,8* 67,2+0,7 63,5+ 1,4**
AnpOyMiH, (T/11) 62,6+0,8 59,5+ 0,9* 58,3+0,7 50,7 £ 0,3**

Ipumimku:

1.* — piznuys docmogipra midic nokasnuxamu 0o ingysii ma uepes 1 000y nicas inghysii NaClO (p < 0,05);
2.%% — pisnuys docmogipua Mixc nokasuuxkamu yepes 1 000y nicaa ingysii ma wepez 3—-5 0i6 nicna ingysii NaClO (p <

0,05).
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IToxazuukw, 111(0) BiIOOpaXKaroTh
TOKCHYHICTh KpPOBi Ta CTYMiHb 1HTOKCHKALii,
HAOIBIIOK ~ MIpOI0  3MIHIOBAIMCS B
ocHoBHil Tpymi Ha Il eTami gocmimkeHHs (Ha
3-Tr0 100y micns iHGy3il rinoxnopury). [po
1e cBiqumio pocrosipue (p < 0,05) 3HmKEHHS
KOHIIEHTpaIlii 3araipHOr0 OuLTipyOiHYy Ha
27 %, nempsamoi Horo ¢paxuii Ha 12-20 %
(tabn. 1). Ha 3-ti0 moOy micis BBeACHHS
NaClO B ocHOBHIif Tpymi cHocrepiraiu
3HIKCHHS BMICTY CEYOBHHH, 3arajbHOIO
Oinka Ta KpeaTWHIHy IO BiJHOIIEHHIO [0
BuxigHnx naHux Ha 61 %, 54 % ta 65 %
BiamoBiAHO (Tabn. 1). Y rpymi MOpiBHSHHS
3HAYHUX 3MiH KOHIIEHTpaliii Oinipy0iny,
CCUOBHHH, 3arajbHOro Oika Ta KpeaTHHiIHY
Ha III etani He cocrepiranu (tadm. 2).

3HIKEHHS ~ aKTHBHOCTI  LIUTOIUIA3Ma-
THYHUX (QEepMEHTIB B OCHOBHIH rpymi
BigMivanioch Ha 3-TI0 700y micns iHQy3il
NaClO: AJIT 3 208,0 + 0,3 no 93,5+ 0,5; JI®
3355,2+ 1,7 10103,8+1,8 (Tadm. 1).

Ha 5-ty moOy cmoctepexenns OiumipyOiH
3HMWKaBca Ha 35-44% B OIHaKOBOMY
CIiBBITHOMIEHHI MIX TMPSMOI0 Ta HEMPSIMOIO
Horo ¢pakmissMu B OCHOBHIM  Tpymi.
AHanizyroun e(EeKTHBHICTh KOpeKIIii
O0lOXIMIYHMX 3MIH, CJIIJ 3a3HAYATH, IO
KOpEeKLisl  TernaTopeHalbHOr0  CHHAPOMY
3IHCHIOETECS 3HAYHO WBHAIIE (Ha 3-TiO
o0y micist iHGY3il TinoxXJIopuTy), HiK MPU
BUKOPHUCTaHHI CTaHJIAPTHUX CXEM JiKYBaHHS
(Tpyna nopiBHSIHHS).

TokceMmisi BHACIIIOK PO3BUTKY TemaTope-
HaneHOro cuHapoMy npu CEH wmoxe sk
CaMOCTiHHO, Tak i MoOiYHO, OpaTH y4acTp y
PO3BHUTKY Koaryjomnarii, TOMy MH HpPOBEIH
MOPIBHSIHHSL ~ TOKa3HUKIB ~ IeMocTasy B
OCHOBHI TPYTI Ta TPyIi MOPIBHIHHS JAEIKHX
MOKAa3HUKIB KPOBI SIK O3HAaKH  (PyHKINT
neviHkH (Tadir. 3). Y OHKOJOTIYHHX XBOPHX 3
PO3BHTKOM T'€MAaTOPEHAIBHOTO CHHAPOMY Ha
i CEH  mnokasHuKM  Koaryiorpamu
3MiHIOBanKCcs ogHocpsmMoBano. Ha I erami B
JOCHIJDKYBAHUX TIOKa3HUKAX KOAarylorpaMmu
CIIOCTEpITaNnCs BUPaXEHI 3MIHHM CXOXi 3
rinokoryssuiiHo (dazoro JB3-cunmpomy.
Tak, B 000X rpymax CrocTepirajm po3BUTOK
TpomOouuToneHii. B ocHOBHi# Tpymi BoHa B
cepenHboMy  AopiBHroBama 1485+ 1,9 x
10%n, a B rpymi nopiBHsHHA — 96,3+ 2,7
x10%n (p <0,05). Lleil mpomec CympoBoa-
JKYBaBCSl OIHAKOBHUM IOJOBXKEHHSM IIPO-
TpoMOIHOBOTO Yacy, B Tpyli MOPIBHSIHHS B
cepeauboMy 10 22,1 +3,1 cexynau, Ta B

70

OCHOBHIH Tpymi — mo 19,3+2,1 cexyHmm
(p<0,05). VYV Toif ke uac peecTpyBaBCS
CHHXPOHHO BUpP&XEHUH Ae(QiIUT aHTUTPOM-
6iny III, B rpymi mopiBHsHHS 62,7 £ 1,7%, Ta
B OCHOBHiii rpymi — 69,7 + 2,4 % (p > 0,05).
Ha 1mpomMy Tii cmocrepiraBest —nedinuT
criokuBaHHs (piOpmHOTEeHY. Tak, B OCHOBHIM

rpymi  BiH B CEpEeIHBOMY JOPIBHIOBAB
19+12r/n, B Trpym TNOpIBHAHHI —
15+01r/n. Ilpm 1upoMy  HEOOXiTHO
BIJ3HAYUTH, CTaTUCTHYHO JIOCTOBIpHY

pizaHII0O MK Tokasaukamu (p < 0,05), mo
BKa3zye Ha poib (YHKI[IOHAJTHHOTO CTaHy
nedinkd B perymsunii remocrazy mnpu CEH.
Bume ommcani mponecd — MOSCHIOIOTH
noctoBipHo igentuune (p > 0,05) 30inb-
IIeHHA KOHIIEHTpamii po3uynHHuX (hiOpuHMO-
HOMIPHUX KOMIUIEKCIB SIK B OCHOBHIH TpyIi
(6,1 £ 2,8 Mr/mn), Tak i B TpyImi MOPiBHAHHS
(7,9 = 0,8 mr/mn).

Ha II erami piBeHb TpOMOOLUTIB CKJIaJaB
B OCHOBHiil Tpymi B 163,8 +1,7 x 10%1, mo
HI)KYE€ HOPMH, a B TPYIi MOPIBHAHHA —
197,4 + 3,7 x 10%n, MmO € HWKHBOIO MEXEI0
HopMmu. IIpoTpombGiHOBHIT Yac B OCHOBHIM
Tpyli B cepeqHbOoMYy OyB JIeKijbKa MOAOB-
xeHuM Ta ckianaB 18,4+ 19c, a B rpymi
MOPIBHSAHHS TaKOX HE BIAMNOBIIAB HOPMI.
KpiMm Toro y XBopux 000X TpyH CcCIOCTe-
pirajacsi KOMIIEHCAIlisl PiBHS aHTUTPOMOIHY
III, B OocHOBHill TpyIli BUSBICHO 3HUKEHHS
HOro  KOHIEHTpAIlii B CEPEIHBOMY [0
732+11%, B rpyni TOpIBHSHHA —
845+1,3% (p<0,05). YV mnamientiB 060x
rpyn Ha Il etami peectpyBanocs miBUILCHHS
KoHIeHTpalii ¢ibpuHoreny. [lpu mpomy
cepenHiil piBeHb (iOpuHOTEeHY OYyB BHIIE
HOPMH, aji¢ OJIHAKOBUH B JOCIIJHKYBaHHX
rpynax (p>0,05), Ta ckiagaB: B OCHOBHil
rpymi 4,2+1,31/1, B rpym NOPIBHSAHHS —
4,6 £2,1 r/n. Llsg koHueHrparnis GpiOpuHOTEHY
B KpOBi MOB’A3aHA SIK 3 IOLIKOJUKEHHSIM
KALIKK, TaK 1 3 PpO3BUTKOM CHHIAPOMY
CHCTEMHOI 3aIlaJIbHOI BiAIIOBiAl, OCKIJIBKH BiH
€ OinkoM rocTpoi (a3 3amajieHHs 1 HOro
KOHIIGHTpaIlisi 30epiraeTbcsi KOMIIEHCATOP-
HOIO (yHKIi€0 MeviHku. OJHOYACHO 3 1M
BUSIBJICHO CTaTUCTUYHO 3Hauyme (p <,05)
migsumieHHss POMK B ocHOBHili Tpymi B
cepenuboMy g0 5,1+ 1,1 mr/an, Ta B rpym
mopiBHAHHA — 10 5,3 + 2,1 mr/mn. Le moxe
CBIIUYUTH TIPO  3OUTBIIIEHE  CIHOKUBAHHSI
¢iOpuHYy, TOB’S3aHOTO 3 BHCOKHM piBHEM
KaTaboJyizMy B OpraHi3aMi y OHKOXBOPHX 3
I'PC na tni CEH.



Iloka3HrKHM KoarynorpamMu HaWOLIBIIOI
MIpOI0 3MIHIOBAJIUCS B OCHOBHIM Tpymi Ha
II erami gocaimkeHas (Ha 3-Ti0 100y Micis
iHQy3ii rinoxmopury). Ilpo me cBigumino
nmoctoBipHe (p < 0,05) migBUIIEHHS pIBHS
TpoMOouuTiB Ha 55 %, 3HwkenHs [ITY Ha
35% Tta POMK Ha 15% y mopiBHAHHI 3
noka3Hukamu Ha I erami (tabu. 3).

Series «Mediciney. Issue 44

BpaxoByroun TimokoarymnsiiiiHi  BIac-
TUBOCTI  TIMOXJIOPUTY  HATPil0,  SAKUAH
BUKOPUCTOBYBaBCSI B  OCHOBHI  Tpymi,

MOKa3HUKK Koarynorpamu Ha Tii CEH manu
MO3UTHBHY nuHamiky Bxe Ha Il erami
JOCIIKEHHS.

Tabmums 3.
Table 3.

Junamika 10ocaiIKyBaHUX MOKA3HUKIB KOAryJOrPaMH B OHKOJIOTiYHUX XBOPHX
i3 remaropenajibHuM cuapomom Ha 1i1i CEH

Dynamics of the studied coagulogram parameters in cancer patients with hepatorenal
syndrome on the background of enteral insufficiency

IToxa3nux I'pynn I eran I eran HI eran [V eran
OCIiOBHa 1485+19 163,8+1,7* | 260,4+2,1** | 274,54+ 2,3**
TpombonuTH, (n=35)
. -
x10% H?ﬁliﬁggﬂ’f 96,3+2,7 1974 4£37% | 2006+33 | 2175+32**
OC}iOBHa 193+2.1 184+1,9 16,4+1,9 12,1 +£1,5**
(n=35)
IITY, cex oni
hogey | 221%31 | 17303 | 16715 | 14716
OcHoBHa - ok
AntnpomGin 111, | (n = 35) 69,7412 782+11 | 1184£27* | 66,7+15
. :
§ chﬁliH;els{)Hﬂ 62,7+ 1,7 845+13 104353 | 723+04*
OcHoBHa
POMK, (n=35) 41+28 52+13 35+0,1 3402
Mr/an ITopiBHsHHS 49408 53+21 43+11 4,0+0,1
(n=36)
OcHoBHa 19412 42+1,0% 22+1.2 2,0+0,7
) (n=35)
®ibpuHOTEH, I/1 THoni
OpiBESHES 15401 4,6+1,0% 4,0+0,3 35+05
(n=36)
OC}iOBHa 1,9+0,2 1,8+0,2 1,3+0,1** 1,0+£0,1
(n=35)
MHB opi
OpIEHSIHHH 20403 1,9+0,1 1,7+0,1 1,3+0,2
(n=36)
Hpumimku:

1.* — piznuysa docmogipra midic nokasnuxamu 0o ingysii ma uepes 1 000y nicas inghysii NaClO (p < 0,05);
2.%* — pisnuysa 00cmogipHa Midxc nokasHuxkamu yepes 1 006y nicis

Ha IV erami cnocrepexeHHS ITOKa3HUK
OpoTpOMOiHOBOrO Hacy B 000X rpymax
3HaxXOAMBCSI B MeXax HOpMH 1 OyB
cratucTi4HO imeHtnyHuM (p > 0,05). PiBenn
aatutpomOiny III Takoxx B 000X rpymax B
CepeIHhOMY 3HAXOJMBCSI B MEXKax HOPMHU.
Tak, B Tpymni TOpiBHAHHS BiH TOPiBHIOBAaB
118,4 + 2,7 %, a B ocuoBHill — 104,3 £ 5,3 %.
Konuentpaniss ¢iOpuHoreny i mMOpoayKTiB
foro posmany y MamieHTiB 000X Tpym Ha
IV etani 6ynu B HOpMI.
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OuesBuano, mo 3actocyBands NaClO 3
METOIO JIETOKCHKALT B 3a3Ha4YeHIN
KOHIIEHTpaLii Bke Ha 3 100y crocTepekeHHs
BUKIIMKA€ TIMOKOATYJISINI0 Ta IOMIMIIEHHS
010XIMIYHHX MOKA3HUKIB KPOBI.

3anpornoHoBaHa cxema JI03BOJINIIA
TIOTIEPEIUTH MpoTpecyBaHHs, MIBHJTKO
3HM3WTU SIBUIIA TICYIHKOBOI Ta HHUPKOBOL
HEJOCTaTHOCTI, CKOPOTHUTH TEPMIHH TIepe-
OyBaHHA MAI€HTIB Yy CTaliOHApi, 3HU3UTH
KUTBKICTh YCKJIAHEHD Ta JICTATBHICTD. TaKum
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YUHOM, OITIHKa KIIIHIKO-010XIMIYHHUX Tapa-
METPIiB J03BOJISIIOTh BHUSIBUTH MapKepu, IO
BKa3yIOTh Ha PO3BUTOK TeNaTOPEHaIbHOTO
cuHipoMy. /JluHaMivHa OIliHKA CTAHY MECYiHKH
Ta HUPOK JIa€ MOXJIMBICTh BH3HAYHTH
nokasanHs 10 aerokcukamii NaClO wa Tii
KOMIUIEKCHOI ~TaTOT€HeTHYHOi Tepamii y
O1nbII paHHBOMY micnsionepanitHoMy
nepiofi OpuU  TSHKKOMY — €HIOTOKCHKO3I.
3actocyBaHHS ~ Iis  OpOQUIAKTUKH  Ta
JMKyBaHHS  METOMIB  E€KCTPaKOPIOpPaIbHOT
JIETOKCHKAII CIpHse 3amo0iraHHio Iporpe-
CYBaHHS TEYiHKOBO-HUPKOBOI HEAOCTATHOCTI
Ta 3HKEHHIO JICTATBHOCTI.

PE3YJIbTATH TA OBI'OBOPEHHA

3arajbHO BU3HAYEHO, IO 3aCTOCYBAHHS
EKCTPaKOPIOPATbHUX METOMIB TETOKCHKAIIIT,
AK 1 IHIIHX METOMIB KOMIDIEMEHTapHOI
MEIWIMHM, TPH JIKyBaHHI psy €TamiB,
30KpeMa  TeMaTOPeHANIbHOTO  CHHIPOMY,
BiJlirpae 3HaUHY JOMOMIDKHY Ta MiJCHIIOITY
pons.  HaBiTe  He3HauHe  BUJAJICHHS
HQUTMIIKY TOKCHHIB 1 KCEHOOIOTHKIB 3
OprafHi3My MOXX€ CIPHUSITH BiJHOBJICHHIO
USUTBHOCTI BJIIACHUX IETOKCUKALI MHUX
CUCTEM 1 Ma€ TO3UTUBHHN BIUIMB Ha
3aKIIIOYHUI ~ caHOreHe3.  BukopucTaHHS
Pi3HOMaHITHUX METOMIB JETOKCUKALIL:
remMojiamis, JiMdQocopOIis, TremMomiadinbT-
parisi, remocopOIis, TIazModepes IMpU
JiKyBaHHI E€HJIOTOKCHKO3IB HE MPOSBIISIE
MIBUIKOTO JIETOKCHUKALITHOr O edexry,
TEXHIYHO OUIBII CKJaJHI Ta MNOTPEOYIOTh
CTeiaJIbHOTO O0JIQJIHAHHS, IO TPOBOIMTH
110 3pocTaHHs BapTocTi. [17].

CIIMCOK JITEPATYPHU

Hampuknang mnpum  mrasmocopOmii  Ha
KOJIOHIII 3B’SI3y€ThCA HE TUIBKA TOKCHYHA
pevoBHUHA, a i YacTWHA OiNKa Ta METa0OITIB
i3 ¢dopMeHUMH eneMeHTaMu. PiBeHb Oinka
KpOBI TaIli€HTa Ma€ BIMMOBITHUN 3B’SI30K 3
rMONHOI TOoKcHuko3y. [lpm mimdocopOmii
pazom 3 TOKCHYHUMH  TIPOJyKTaMHU
BIAJAIAIOTECS LiHHI JUTS Oprasizmy
PCYOBUHU: KHPH, CICKTPONITH, (DEPMEHTH,
TiMQOIHTH. BxioueHHs  TiMmOXJIOPUTY
HaTpil0 B Tepalio XBOPHX 3 Temarope-
HAJIGHUM CHAPOMOM Ha TIi EHTEpaJbHOI
HEJIOCTATHOCTI JI03BOJISIE OTPUMATH IIBHIKUH
JNICTOKCHKAIIIMHUNA ~ eeKT Ta  3HU3UTH
KUIBKICTh YCKIIHCHb.

BUCHOBKH

3a pesyibpTaTaMu KOMIIJIEKCHOTO
JTOCITI/PKEHHS! OHKOJIOTIYHMX XBOPHX ITiCTIS
MYJbTHOPTaHHUX OMEpalid 3 PO3BHTKOM
rernaTopeHaANbHOI0  CHHIAPOMY  TIOKa3aHa
JIOIUIBHICTh BKJIFOUEHHS HATPIlO TilOXJIO-
PUTY B KOMIUIGKCHY MiCISOTIEPAIiifHY
Tepam TNpH  CHHAPOMI  EHTEepaIbHOI
HezmocTaTHOCTI. J{oBeneHo, 10 BUKOPUCTAaHHS
iHOy3iK 0,03 % poszunny NaClO mnpossise
JICTOKCHKAIIMHUN €()eKT: TOCTOBIPHO 3HUKYE
MiJBUIICHI KOHICHTpalli OuripyOiHy Ha
23,1 %, xpearuniny Ha 20,6 %, ce4OBUHU Ha
22,4 %, TOKpallye peoJIOTi4yHI BJIACTHBOCTI
KpoBi. ToMy, 3 OrJsiLy Ha AOCHTH HEBEIIUKY
e(eKTHBHICTh KOHCEPBATHBHOTO Ta HEJO-
CTaTHBO IIMPOKY JOCTYIHICTH XipypridHOTO
JKyBaHHS TIOPAJ 3 BUCOKOIO JIETAJBHICTIO,
npodinaktuka po3putky ['PC y mauieHTis 3
CEH merogom HEXJI Moxke 3HaYHO 3HU3UTH
9acTOTy HOr0 BUHUKHEHHS.
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CORRECTION OF HEPATORENAL SYNDROME WITH THE USE METHOD OF INDIRECT
ELECTROCHEMICAL DETOXIFICATION IN ONCOLOGICAL PATIENTS ON THE
BACKGROUND OF ENTERAL INSUFFICIENCY AFTER MULTI-ORGANIC SURGERIES

Pavliuchenko O. S., Krutko Ye. M., Matvieienko M. S., Pilipenko S. O., Podrez E. V., Shulga M. V.,
Shulga VY. Ve.

A —research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D —
writing the article; E — critical revision of the article; F — final approval of the article

Introduction. Enteral insufficiency syndrome accompanies the development of many acute diseases of the
abdominal cavity. According to statistics, as a result of advanced and multi-organ surgery in oncosurgery for
2019-2020, enteral insufficiency was a complication in 39 % of all cases, regardless of anatomical and
physiological area, and complications such as hepatorenal syndrome — in 50-80 % cases.

The aim of the work is to study the effectiveness of correction of hepatorenal syndrome on the
background of enteral insufficiency in cancer patients after multiorgan surgery. To do this, we used the
method of indirect electrochemical detoxification with a solution of sodium hypochlorite.

Materials and methods. 71 patients with oncopathology who underwent multiorgan surgery in different
anatomical and physiological areas were examined. Patients were divided into two groups: the main group
(n = 36), in which indirect electrochemical detoxification was performed with sodium hypochlorite solution at
a concentration of 0.03 ; the comparison group (n = 35) — treatment was carried out according to standard
schemes. The groups were compared by age and anatomical and physiological areas that were operated on
(surgery was performed on the chest and mediastinum and abdominal organs).

Results and discussion. For the treatment of patients with enteral insufficiency used the method of
electrochemical detoxification with sodium hypochlorite, which reduces the indicators that reflect blood

74


https://ukroj.com/index.php/journal/article/view/6
https://doi.org/10.46879/ukroj.1.2020.34–9
https://doi.org/10.26779/2522-1396.2020.1-2.86
https://doi.org/10.26779/2522-1396.2020.1-2.86

Series «Mediciney. Issue 44

toxicity and the degree of intoxication. This was evidenced by a decrease in the concentration of bilirubin by
23.1 %, urea by 20.6 %, creatinine by 23.4 %, ALT by 57.2 % alkaline phosphatase by 69.5 %. When using
this method for the third day managed to get a detoxifying effect.

Conclusions. The expediency of including sodium hypochlorite in the complex postoperative therapy is
shown. This is proved by the results of a comprehensive study of cancer patients after multiorgan surgery with
the development of hepatorenal syndrome on the background of enteral insufficiency. It was found that the
use of infusions of 0.03% NaCIO solution has a detoxifying effect: significantly reduces elevated
concentrations of bilirubin by 23.1 %, creatinine by 20.6 %, urea by 23.4 %, improves the rheological
properties of the blood. Therefore, given the relatively low effectiveness of conservative and insufficient
availability of surgical treatment along with high mortality, prevention of hepatorenal syndrome in patients
with enteral insufficiency by indirect electrochemical detoxification can significantly reduce its incidence.

KEY WORDS: enteric insufficiency syndrome, hepatorenal syndrome, electrochemical detoxification,
oncosurgery, multiorgan surgery
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XAPAKTEPUCTHUKA PO3YMOBOI MPALIE3JATHOCTI
CTAPIIOKJIACHHUKIB B YMOBAX BITPOBA/I’KEHHS
PI3BHUX OCBITHIX ITPOI'PAM

Comnixosa-Menewrxina JK. B °PEF, Jlyonuk L. B.BCPE Peobposa I0. B.BCP,

Apocanniros I. C.BC

A — XOHIIeTIIis Ta AU3aiiH JocikeHHs; B — 30ip mannx; C — aHani3 Ta iHTepnpeTanis gannx; D — HanucaHHs cTatTi;
E — penaryBanns crarti; F — octaTouHe 3aTBep)KEHHS CTATT1

Beryn. 3pocranns indopMariiiiHoro HaBaHTa)KeHHS B YMOBaX BIIPOBAPKEHHS HOBITHIX OCBITHIX IpOTpaM
BHCYBA€ MIABUIICHI BUMOTH J0 ICHUX0(]i310JOTIYHUX MOKIMBOCTEH OpPTaHi3My IIKOJSAPIB, CTBOPIOE CEPHO3HI
eMOIiiHI, KOTHITUBHI Ta (i3udHi mpobmemu. Po3ymMoBa mpare3gaTHICTh pO3TIIIAETECS K XapaKTEePUCTHKA
3IaTHOCTI IHAMBIAYyMa 1O BUKOHAHHSA HaBYaJIbHOI AISUTBHOCTI Ta IPOrHOCTHYHNIN KPUTEPil PO3BUTKY BTOMH.

Mera. BusHaunTHm OUHAMIYHI OCOONMBOCTI TOKa3HHWKIB PO3YMOBOI TIpaIe3JaTHOCTI B yMOBax
BIPOBAKCHHS TPAIULINHHOI Ta MEPUTOKPATHIHOI OCBITHBOI TPOTPAMHL.

Martepiann Ta MeToau. Y IOCTIKCHHI IPUHHSIIA YIaCcTh 56 Y4HIB 9-TO pOKY HaBYaHHS, PO3IOIUICHUX
Ha 2 TPYIH Y 3aJEXKHOCTI Bill OCBITHBOI HporpaMu. PiBeHb pO3yMOBOi IMpame3JaTHOCTI OIIHIOBAaBCS 3a
JIOTIOMOTOI0 KOpeKTypHHX Tpo0 B. AH(]iMOoBa ympomoBX HUKIYy BHUBYCHHS MPEIMETIB PI3HOTO PIiBHA
BaXKOCTI Ta OCBITHIX Taiy3ed i3 OIHOYACHOKO OIIHKOIO y4OoBoro poskiaxy. [Ipwm cratuctmyHii oOpoOmi
JIAHUX BUKOPHCTAHO OJHO(AKTOPHHMU AucHepciiiHMil aHanmi3 Ta t-TecT y mporpamHomy maketi IBM SPSS
Statistics 20.

Pe3yabTaT. AHaii3 po3yMOBOi Mpale3AaTHOCTI YUHIB PI3HUX CTATEBHX I'PYI BUSBUB OUIbII BUCOKUH ii
piBeHB y IiBYaT 3a KijbkicHUM (437,75 + 5,14 31.), sikicaum (7,20 £ 0,24 1oM.) Ta KOMIDIEKCHHM TOKa3HHUKOM
(38,23 +0,53 ym.om; p<0,01). BusHaueHO CTyIiHb BIUIMBY OCBITHBOI MPOrpaMH Ha TOYHICTH Ta
MPOAYKTHBHICTh;, BHIY MPEAMETY — Ha KIUIBKICTh MPOCTEKECHHX 3HAKIB Ta TIOMHIOK, KOE(DIIlie€HT
MPOAYKTHBHOCTI PO3YMOBOI Mpalli; JHIO THXKHS — Ha BUXITHHA Ta KIiHIEBUHM piBeHb OOCATY 1 TOYHOCTI
BukoHauHs po6u (P < 0,001). BeTaHoBIEeHO, 1110 HAWOLIBII MPOIYKTHBHIUMH € YPOKH 3 2-TO TIO 4-if, 1eHb —
MOHE/IIOK, MpeJMETH — YKpaiHChKa Ta aHriilichbka MOBH. HaiiMeHIy NmpoayKTHBHICTH pO3yMOBOI mparii
BUSIBJICHO Ha ypOKax reoMeTpii Ta iH(GOpPMAaTHKH, HaWKPUTHYHIIIMM BH3Ha4aBCs 7-H YpoK Ta IHI 3
MaKCHMaJIbHAM y40OBMM HaBaHTa)KCHHSIM. 32 YMOB MEPHUTOKPATHYHOI CHCTEMH PEECTPYBABCS HIKYHMIA
PIBEHb TOYHOCTI HE3aJIOKHO Bijl OCBITHBOI ranysi Ta BaxxkocTi npeamety (p < 0,01) i npogykTiuBHOCTI nparii
i3 1 ICTOTHMM CHAaJaHHSIM 3a OCBITHIMH Taiy3sMu «MoBu 1 mjiteparypu» Ta «IIpupom0O3HABCTBO» i
3poctanHsM Ha 10 % micis ypoKiB MaTeMaTHYHOTO POdio.

BucHoBku. BcraHOBiIeHO cTareBi OCOOIHMBOCTI PO3YMOBOI IpAIe3laTHOCTI, a TaKOXK BIUIUB
OCBITHBOI TpPOrpamMH, THUIY IPEIMETy 3a OCBITHBOIO Taly33l0 Ta BAaXKKICTIO, MICIS YPOKY Yy JACHHOMY i
TI)KHEBOMY pO3KJIaJl Ha SKICTh Ta MNPONYKTUBHICTh BHUKOHAHHS pOOOTH. 3a YMOB BIPOB/KECHHS
MEpHUTOKpPaTH4HOi cucTteMu OyB CGHOPMOBAHUH OUIBII CIPUSATIMBHN PO3KIJAJ] HAaBYAJIbHUX 3aHSTh, IO
3abesreuye eheKTHBHIIIE 3aCBOEHHS y400OBOT0 Marepiaiy.

BMoTnBOBaHiCTh y4HIB Ta OOIpYHTOBAaHMH MiJXiA 10 iX BiOOpY JUIs HaBYAHHS 32 NEBHOIO OCBITHBOIO
IPOTpaMoI0 3 O3HAYEHOIO IEPCHEKTUBOIO 00 HAOYTTSA 0a30BMX 3HaHb IS ONAHyBaHHS MalOyTHBOI
npodecii 3abe3nedye 3poCTaHHS IHTEHCHUBHOCTI Ta IMPOJYKTUBHOCTI PO3yMOBOI Ipalli IIKOJSIpIB Ha eTari
Mepexoay 10 PO LIEHOTO HAaBYaHHS

K/IFIO490BI C/IOBA: y4Hi, po3yMOBa Npane3aTHiCTh, MEPUTOKpAaTHYHA CUCTEMa
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BCTYII

OcgiTa cnpsMoBaHa Ha BCeOIUHMI PO3BU-
TOK O0COOMCTOCTI Ta Mae OyTH aJanTOBaHOIO
0 PIBHSI PO3BHUTKY V4YHIB. 3pOCTaHHS
iH(QOpMAIiHHOTO HABAaHTAKEHHS CIIPUYWHEHE
BIIPOBA/KCHHSM HOBITHIX TEXHOJIOTIH Ta
OCBITHIX mTporpaMm, BuOopoM mpodecii Ta
CTWJICM BUKJIQJaHHS, BHUCYBAa€ IIiJIBUIICHI
BAMOTH JO PIBHS pPO3YMOBOTO PO3BUTKY i
ncuxo¢i3ioNoTiYHUX MOMKIIMBOCTEH OpraHi3-
My MIKOJISIPiB, CTBOPIOE CEPHO3HI E€MOIIiiiHi,
KOTHITHBHI Ta (i3W4Hi MpoOjIeMH, Moripirye
skicth cHy [1-9]. HaamipHe HaB4aHHs, 110
BUSIBIIETBCA Y KUIBKOCTI 3alpOIOHOBAHUX
MPEeIMETIB 3 IHAEKCOM BHCOKOI CKIIQJHOCTI,
HEepenKoKae IIBU/IKOCTI BUKOHAHHS
3aBIaHb, yYTPUMaHHS yBarw, PO3YMIHHS Ta
3amam’sITOByBaHHs iH(QOpMaIlii, 3AaTHOCTI
BUHTHUCS, 3HIKYE EQEKTHBHICTh Ta SKICTh
po0OTH, IO BIUIMBAE HA aKaJeMiYHUI pe-
3yJIbTaT yuHiBchKOi Mooz [1, 6-8, 10, 11].

[Ipouiecn HaBYaHHS Ta 3amam'siTOBYBaHHS
TICHO TIOB’Si3aHi 31 3JaTHICTIO BUOIPKOBO
KOHIIGHTPYBaTUCST Ha JMCKPETHOMY acIeKTi
iHdopMmallii, ITHOPYIOUYM MPH BOMY iHIIY
iHpopmamito, 1m0 crnpuitmaerbes  [12].
CkJi1aHi 3aBIaHHs BUMAraroTh 3HA4HOT yBaru
Ta  MOTpeOyIOTh  BKIIOUEHHS  KUIBKOX
BUKOHABYMX (YHKIiH BHIIOTO MOPAAKY, IO
3aJieXkarh BijJ MpePpoHTaIbHOI Kopu (pobdoua
nam’siTh, ~ KOTHITHBHa  THYYKiCTh  a0o0
ianyBanHsi) [4].

Haiikpame po3yMmiHHS TOro, sIK MO30K
PO3MOIISIE PO3YMOBI PECYPCH B 3aJICKHOCTI
BiJl CKJIQJHOCTI 3aBAaHHS, Ma€ BUpIlIaIbHE
3HAYEHHS JUISA MIJBUIICHHSA MPOIYyKTHBHOCTI
ToMHU. BuMiproBaHHS pPO3yMOBOTO HaBaH-
TQXKEHHS € CKJIAJHUM, OCKUIbKH BOHO €
B3a€MOI€I0 MK BUMOTaMH HaBKOJHMIIHBOTO
cepeoBHUILA (BximHE HaBaHTa)XXCHH),
JIIOACBKAMH  XapaKTEPUCTUKaMHU (3110HOCTS-
MH) Ta BUKOHAHHSIM 3aBJaHHS (PE3YJIBTATOM).
TakuMm 4YWHOM, OONIK JHIIE XapaKTEPHUCTHUK
3a/1a49i BXKE HE JIO3BOJISIE€ CYAWTH IIPO PiBEHB
PO3yMOBOT'O HaBaHTAXXEHHS Y JIIOAWHH [4].
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Po3ymoBa BTOMa € TIOETHAHHSAM fK
TICUXOJIOTIYHOTO, TaK i OIl0JOTIYHOTO CTaHy
3HW)KEHHS TPOJIYKTUBHOCTI 4epe3 TpUBAIHUI
Yac BHKOHAHHSA Ba)XKOTO KOTHITHBHOTO
3aBIaHHs a00 HEZOBrOTPUBAJIOTO, SKIIO BOHO
BUMarae mnocTiiaux 3ycwib [13]. Posymosa
BTOMa € TICUXOOIOJIOTIYHUM CTaHOM 3
Cy0’€KTUBHUMHU (ITOCUIJICHHS TOYYTTSI BTOMU),
MOBEIHKOBUMH (3HIDKCHHSI MOTHBAIii abo
30UTBIICHHS Yacy peaxilii) Ta (i3i0J10TI9HUMHU
(3MIHM CHTHaNy eJIeKTpOeHIe(haIOTpaMHu)
noxigHuME y mroaei. lleit cran cympooj-
JKY€EThCS  BIJIMIOBIIHOIO POJUTIO  €MOIIHHKUX
(HampukJan, TpUBOra 4YM  cTpec) Ta
KOTHITUBHHUX (HampHKiIaa, poboda mam siTh
200 KOTHITUBHA THYYKICTb) acrekTiB [ 14].

Ha po3ymMoBYy BTOMY BIUIMBAaIOTH KiJIbKa
CYNMyTHIX 3MIHHHUX: CKJAIHICTh 3aBJaHHS,
3aJIy4eHICTh, TPUBAJICTH Ta iH. [ 14]. 3aranom,
3a BUHITKOM JIeNpuBallii, € JeKilbKa
(bakTopiB, sIKi MOXYTh BUKJIUKATH PO3YMOBY
BTOMY, OIWMH 3 HHX — BHCH@XCHHS
00MEXEeHHX PECYpCiB 3 4acoOM i HE3NIaTHICTh
iX po3mominuTH, MmO (i3i0NOTIYHO MPOSIBIIS-
€TbCS 3MEHIICHHSM MO3KOBOTO KPOBOTOKY
Miclisi BUKOHAHHS KOTHITUBHOTO 3aBJIaHHS
[15-18]. dpyrum (hakTopoM pO3BUTKY pO3y-
MOBOi BTOMH TIOCTAa€ MOTHBAIIisl, 32 HAsIBHOCTI
AKOi HE BMHHUKAaE e(eKTy pPO3yMOBOi BTOMH,
BiJTHOBJIIOETHCS MPOLYKTUBHICTb 10
BUXIJIHOTO PIBHS, @ 3@ BiJICYTHOCTI — 3HUKAE
OakaHHs BHKOHYBAaTH KOHKPETHE 3aBJIaHHS,
JIIOJIMHA OUIBIIE 1 JIETIIE BIABOJIIKAETHCS MPH
fioro BukoHanHi [13, 19].

Po3ymoBa mparne3naTHICTh pO3TIIAgaeThCs
AK XapaKTEepPHUCTHKa 3AaTHOCTI iHAWBiZyyMa
JI0 BUKOHAaHHS KOHKPETHOI  pPO3yMOBOI
JUSUTBHOCTI 1 BUKOPUCTOBYETBCS Y HAYKOBUX
JIOCHIJDKEHHSIX K TPOTHOCTUYHUI KpHUTEpii
po3BuTky Bromu [1-3, 6, 20, 21]. V BiTUM3HA-
HUX JOCH/DKEHHSAX Yy SKOCTI TOJIOBHOTO
IHCTPYMEHTY AOCIHIKEHb 100 BU3HAYCHHS
O3HaK pPO3YyMOBOi BTOMH BHKOPHCTOBYIOTh
KOopekTypHi mpoom  B. f. AndimoBa i3
MTOJANBIITUM aHAJIi30M OO0CATY, TOYHOCTI Ta
npoayKTHBHOCTI podotu [1-3, 20, 22, 23].
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Ilpote 10  CHOTOmHI  3aJTUIIAETHCS
HEBUPIIICHUM TUTAHHS BU3HAYCHHS BILTUBY
YMHHUKIB ~ HaBYaJbHOTO  Mpolecy  Ha
(dopMyBaHHS BTOMH Yy IIKOJSPIB 32 YMOB
3M00yTTSI CepeaHbOi OCBITH 3a pPI3HUMH
HaBYATFHUMH npoekTamMu. Came 1ie i o0ymo-
BAJIO METY MOCIHIPKEHHS: BU3HAYHWTH [WHA-
Mi4HI 0COOJHMBOCTI MOKa3HUKIB PO3YMOBOL
Mpane3gaTHOCTI B yMOBax BIPOBAKEHHS
TPaIUIiHHOI Ta MEPUTOKPATUYHOI OCBITHBOT
MpOTrpaMu.

MATEPIAJIY i METOJIH

Y  IochmiKeHHI ~ NPUWHSIIM  y4acTh
56 yuHiB 9-r0 pOoKy HaBYaHHS 3a HasBHICTIO
iHpopMaIiiHuX 3roj 0OarhKiB, 13 jmojaep-
JKaHHSAM BUMOT [ enbCciHCBKOT nexmapariii Ta
mpaB Oi0CTHUKH. Y 3alle)KHOCTI BiJl CHCTEMH
HABYAaHHA IIKOJAPIB OyJO pO3MOJiiIeHO Ha 2
rpymu: TO — rpyna nitei, mo 3mo0yBana
CEPEIIHIO OCBITY 3a TPAJMIIHHOK CHCTEMOIO,

MO - 3a MEpUTOKPaTHYHOIO OCBITHBOIO
HpOrpamoro.
PiBenn PO3YMOBOI Mpare3aaTHOCTI

OLIIHIOBABCSl 32 JONOMOIOI0 KOPEKTYPHHUX
npo6 B. 4. AndimoBa 3a kinpkicHEM (00csT
NEePEersHyTHX 3HAKIB), SKICHUM (TOYHICTb
BUKOHaHOI poOOTH 3a KiJBKICTIO TOMHIJIOK Ha
500 mepernsHyTHX 3HAKIB) Ta KOMIUIEKCHUM
MOKa3HUKOM (KOe(illieHT MPOIYKTHBHOCTI) B
YMOBax pi3HHX (OPM OCBITHHOTO MPOIECY
[23, 24]. HocmimkeHHs IPOBEACHO YIIPOIOBK
UKy BUBYEHHS |1-TH TpeaMETIB Pi3HOTO
piBHs Baxkkocti (Bim 4 mo 10 6amiB) 3a
PaAHrOBOIO MIKAJIOKO Ta 5-TH OCBITHIX raiy3ei
(«Mogu 1 miteparypu», «CycIinbCTBO3HABCT-
BO», «Matemaruka», «llpupono3sHaBcTBO»,
«TexHosorii») 3 BU3HAYCHHSM JCHHOI Ta
TW)KHEBOI IWHAMIKHA. Po3Kial HaBYalbHUX
3aHATh OI[IHEHO 3a JWHAMIKOI CYMapHOTo
JEHHOTO Ta  TWXKHEBOTO  HaBYAJIHHOTO
HaBaHTAXEHHS NUIITKIB y TOoIMHAX Ta y
Oanax i3 TOOYZOBOIO BiAMOBITHUX KPUBHX Ha
OCHOBI  CTaHJApTHOI  IIKAJIM  BaXKOCTI
npeamertiB [25]. TIpu cratuctuuniii 0OpoOII
JAaHUX BUKOPUCTAHO 0JHO(GaKTOPHUH
oUcriepciiHuii  aHamis  Ta  t-TecT Yy
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MPOTPaMHOMY TTaKeTi IBM SPSS
Statistics 20.
PE3YJBTATHU

AHaii3 po3yMOBOI Mpare3gaTHOCTI Y4HIB
pPI3HHX CTaTeBUX TpyNm BUSBUB  OUIBII
BHUCOKHUH ii piBeHb y AIBYAT 3a KUTHKICHUM,
AKICHOIM Ta KOMIUIEKCHUM ITOKa3HHUKOM

(437,75 + 5,14 3mnakis, 7,20 + 0,24 TTOMHIIOK,
38,23+ 0,53 yMm.om. Ha TOYATKy YpOKY i
433,64 + 5,21 3makiB, 7,58 £0,25 mOMHIIOK
Ta 37,65 + 0,54 ym.07. — HAMPUKIHII 3aHATTS;
p <0,01).

3a 10moMorow oAHO(AKTOPHOTO AMCIED-
CiiHOrO aHajizy OyJ0 BHU3HAYCHO CTYIIiHb
BIUITMBY YMHHUKIB HaBYaJbHOTO MpOIECY Ha
KIJIBKICHHM,  SKICHMHM Ta  KOMILIEKCHI
MMOKa3HWKHA PO3YMOBOI MPAIe3JTaTHOCTI YUHIB.
BcTaHoBieHO, MO THI OCBITHBOI MPOTpaMu
BIUIMBaB HAa TOYHICTh Ta MPOMYKTHBHICTb
pPO3YMOBOI  NIpalEe3aTHOCTI Ha  IOYaTKy
(BimmosimHo F = 222.4 ta F = 18,0; p < 0,001)
Ta micasd ypoky (BimmoimHO F =218,9 Ta
F=245; p<0,001), a Takoxx IOKa3HUK
aIalTUBHOCTI HIKOJISIPiB (F =8,03;
p=0,004). Tak, npu TpagumiiHIA cucTeMi
HaBYaHHS BU3HAUYaNach OUIBII BHCOKA Ta
cTabibHA TOYHICT BUKOHAHHS KOPEKTYPHHX
mpo6 (5,68-5,86 mommiok Ha 500 mpocTexe-
HUX 3HaKiB), a TAKOXK MPOAYKTUBHICTH PO3Y-
MOBOi mparne3faraocti (35,29-35,72 ywm. ox.;
p <0,01).

BusHaueHo BIIIMB BUAY TMpeaMeTy Ha
KUTBKiCTh  mpocTexenux 3HakiB (F =3,1;
p <0,001), ximpkicte mommiaok (F =3,9;
p <0,001) Ta KoedimieHT NPOTYKTUBHOCTI
pPO3YMOBOi  mMpamne3fgaTHOCTI  HANPHUKIHII
ypoky (F=2,5; p=0,004). Slx nmokazaHo Ha
puc. 1-2, MaKCUMAaJIbHUI obcsr
MPOCTE)KEHUX  3HAKIB  BU3HAYABCS  IIICIIA
YpOKiB  XiMii Ta  aHIJHCbKOI  MOBH
(BimmoBigHO 422,85+ 16,86 Ta 428,55 + 9,04
3HAKiB) y TO€IHAHHI 3 HU3BKOKO SKICTIO
BUKOHAHHS pobotu (BiamorigHo 9,96 + 0,90
ta 9,39+0,46 mommiok; p <0,001), ame
BUCOKOIO TpoaykTuBHicTIO (36,04 £0,93 Ta
35,27 + 1,70 ym.ox.; p = 0,004).
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Puc. 1. KinbkicHa xapakTepucTHKa po3yMOBOi Ipane3JaTHOCTI NPU BUBYEHHI
npeaMeTiB 3a Pi3HUM HANPSIMOM (32 KiIbKICTIO IPOCTEKEHUX 3HAKIB)

Fig. 1. Quantitative characteristics of mental capacity in the study of subjects
in different directions (by the number of traced signs)
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Puc. 2. fIxicHa xapakTepucTHKa pO3yMOBOI Ipane3 aTHOCTi NPpU BUBYEHHI NPeAMeTIB 3a pi3HUM
HanpsiMoOM (32 KUIBKiCTIO MOMUJIOK)

Fig. 2. Qualitative characteristics of mental capacity in the study of subjects in different directions
(by number of errors)
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Excneprtuza po3KIaay 3aHATH
BUITYCKHUKIB 0a30BOI IIKOJU BCTaHOBHJIA
MIEPEBUIIICHHS JOTTYCTUMOT CyMapHOi

KUTBKOCTI HaBYAJIBHUX 3aHATh Ha 2 TOJUHU
Ha TIKACHb HE3aJeKHO Bil OCBITHBOI
MporpaMu, a TakoX OUIBIIy KUTBKICTB
IpEIMETIB  BHCOKOI ckimagHocTi (anrebpa,
TeOMEeTpis Ta aHIJiiicbka MOBa) IpU
MEPHUTOKPATUYHIM CUCTEMiI HaBYaHHS Ta
HU3bKOT  BakkocTi  (OcHOBM  370pOB’s,
(isnyHe BHXOBAaHHS) — TPU TPATUIIAHIN
mporpami. Ane came 3a YMOB BIPOBa/KEHHS
MEPUTOKPATUIHOT CHCTEMHU OyB
chopMoBaHMid OUIBII CHIPUATIMBUI PO3KIAL

HaBYAIILHUX 3aHATh, 1110 BIIIIOBI A€
¢izionoriuHii JUHAMIII pO3yMOBOi
npane3natHocti. Kpim Toro 3aHATTA 3

anrebpu, reoMeTpii Ta aHTTICHKOI MOBH Yy

rpyni TO nmyxe wacro BimOyBanmmch Ha
MEepUIOMY Ta IIOCTOMY-CBOMOMY YpPOKaX, y
TOMY YHCIi crmapeHi, ToAi sk npu MO BoHu
MPOBOJMIINCH HAa APYTOMY-TI’ITOMY YpPOKax y
mepioy; HAWBHUINOI aKTUBHOCTI PO3yMOBOI
TSTTBHOCTI, O Yy TOEAHAHHI 13 MPaBUIBHUM
YepryBaHHAM TIPEIMETIB PI3HUX OCBITHIX
ramy3eil 3a0e3nedyBaio HalMEHII Mcuxodi-
3WYHI 3aTPaTH OpraHizMy.

KommnekcHa XapakTepuCTHKa THXKHEBOT
THAMIKH PO3yMOBOiL TIpare31aTHOCTI
(puc. 3) cimumia mMpo MaKCHMMaJbHUI PiBEHB
MPOAYKTUBHOCTI PO3YMOBOI Tpalli y MOHETi-
nok sk go (KIT10 — 37,65 + 0,65 ym. ox.), Tak i
micnst ypoky (KIT1 — 35,40+ 0,66 ywm. on.;
p <0,05), sxuit 3abe3meuyBaBcs 3a PaxyHOK
BHCOKOTO O0CSTY BHKOHAHOI poOOTH Ha Tl
HaWHIDKYO1 TOYHOCTI.
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Puc. 3. Tu:kHeBa JUHAMIKA HABYAJIbHOTO HABAHTAMKEHHS Ta NMPOAYKTUBHOCTI po3yMOBoI mpaiii.

Fig. 3. Weekly dynamics of study load and mental productivity.

BcraHOBIIEHO BIUIMB JIHIO THXKHS Ha BCi
MOKa3HUKA  PO3YMOBOI  Tpale3JaTHOCTI:
BUX1IHAN Ta KiHIIEBUH PiBEHb 00CATY poOOTH
(BimmosigHo F = 24,2 Ta F = 11,2; p < 0,001),
TOYHOCTI BHKOHaHHS mpobu (BimmosigHo F=
13,0 ta F = 16,4; p < 0,001). IIpu mpomy
HAWOUIBIII MIPOTYKTHUBHUM THEM 3a
KoeilliEHTOM PO3YMOBOI  Tpare3aTHOCTI
BU3Ha4aBcs nonexainok (37,65 + 0,65 ym. ox.)
32 paxyHOK SKICHOTO TIOKa3HUKa, a
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HaWHIDKYIHIHA piBEHb po3yMoBoi
Mpale3gaTHOCTI PEECTpyBaBCS y  cepeay
(29,76 + 0,78 ym. on.; F=16,6; p<0,001).
Ockinbku 3rigHo 3 CaHiTapHUM pETIaMEHTOM
JUTSL 3aKJIaiB 3arajbHOi CepeaHbOi OCBITH
[26] BucyBaroTbCA TIEBHI BHMOTH OO
PO3MOAITY HAaBaHTAXKEHHS YNPOMOBK THKHSA
HaMu OyIo [IPOaHaTi30BaHO L0
XapakTePUCTUKY  Oprasizamii  OCBITHBOTO
MPOIIECY y 3aJIEKHOCTI BijJf CHCTEMH OCBITH.



BceranoBneno, mo y IHI 3 MakCHUMajbHUM
HaBYAIbHUM HaBaHTAKEHHSAM 3a MIKAJIOO
BaXKOCTI TpeAMeTiB [25] peectpyBanacs
HIDKYa MPOLYKTUBHICTD Mpalli SIK Ha OYaTKY,
TakK 1 MCIsl yPOKY: Y cepeny — AJIsl YUHIB, IO
HaBYAINCh 33 YMOB  MEPUTOKPATUYHOI
CHUCTeMH, Ta y I SITHHIIO — 32 TPaAUIIHHOIO
POTPaMoI0.

BaxxnuBuM KpHUTEpieM OLIHKH PO3KIALY
3aHATH € BIJIMOBIJHICTh MICIS YPOKIB, IO
BUMAaralTh 3Ha4YHOI'O PO3YMOBOI'O Hampy-
JKEHHS, 9acy 13 HalOLIbII BUCOKOIO MPOAYK-
THUBHICTIO PO3yMOBOI Tpali YHpOJOBXK [HS.
Tomy Hamu OyJ0 OI[IHEHO JUHAMIKY
pO3yMOBOi  Tpale3laTHOCTI  YHPOIOBK
HAaBYAIBHOTO JTHS, a TAKOK PiBEHb BIUIMBY Ha
il mokasHWKM Micug Ypoky. BcranoBieHo
3aNIeKHICTh TOYHOCTI BHUKOHAHHSI KOpEK-
TypHOI IPOOH Ta MPOIXYKTUBHOCTI PO3yMOBOT
mpami  BiJl IBOTO KPUTEpil0 Ha TOYATKY
(BignosimHo F =4,1; p=0,001 ta F=23;
p=0,035) Ta micng ypoky (BiAmoBiTHO
F=4,3;p<0,001TaF=3,7;p=0,003). lIpu
IFOMY HalBHUINA KIIBKICTh MPOCTEKEHUX
3HAKIB peecTpyBallach Ha Mo4YaTky 2—4 ypo-
KiB, TOUHICTh — YIPOJIOBXK MEPIIOTO YPOKY, &
MPOJYKTHBHICTh — Ha MEPIIOMY Ta TPETHOMY
ypOKax.

Haii6inpmioi yBarm 3aciyroBye ChOMHIA
YPOK, I Tepe]l MOYaTKOM SIKOTO Y IIKOJIAPIB
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BH3HAYaJlacs HaWHWKYa TO4YHICTh (9,74 +
0,80 mom.; p<0,01), ympomoBx ¥oOro
BinOyBaoch  ICTOTHE  3HIKEGHHS  yCiX
MOKA3HUKIB PO3YMOBOI Mpare3gaTHoCTi i, K
HACTIA0K — HAWKPUTHIHINI 3HAYCHHS HAIPH-
KiHIl ypoKy o0csary poboru (375,79
17,04 3u.), xinpkocti mommiaok (13,78 £
1,14nom.; p<0,05) Ta  KkoedilieHTy
MPOAYKTHBHOCTI (29,10 + 1,74 ym. on.;
p <0,01). [Tpote came Ha BLOMY ypOLi MajH
MicIle TIPOBEACHHS ainreOpH, TeoMeTpii Ta
aHTHChKOT MOBH, SIKi 3TIAHO 3 PaHTOBOIO
IIKAIOI0 TPEIMETIB € HaWOIIbII BaKKUMH
(BigmosigHo 10, 10 Ta 8 GamiB), 1o, BiAmo-
BiJTHO, 1 CIPOBOKYBAJIO HETaTWBHI 3MiHH
MOKAa3HUKIB  PO3YMOBOI  Ipane3JaTHOCTI.
Huspkwit  BuximHuiét piBeHb 00cATy Ta
MPOAYKTUBHOCTI PO3YMOBOI pOOOTH peecTpy-
BaBCS TAaKOX Iepesl I'SITUM  YPOKOM
(BigmoBigHo 380,92 + 8,54 3u. Ta 32,23 =+
0,87 ym.om.; p<0,01), mpore ympoaoOBX)K
Horo BifOyBaJOCh HE3HAYHE MMOKPAILICHHS
X TIOKAa3HUKIB 13 MOJAIBIIAM ITOCTYIIOBHM
BiTHOBIICHHSIM JIO BUXiJTHOTO PiBHSL.

3 METOH BU3HAUYCHHS MOXJIMBUX MPHYUH
1010 0COOMBOCTEH MOKa3HUKIB PO3YMOBOL
Mpane3gaTHOCTI  YYHIB 32 YMOB  PIi3HHX
CHUCTEM OCBITH OyJ0 TMPOBEACHO TOTIHO-
JICHUH aHaNi3 32 TPYIIaMH TPEMETIB 3 Pi3HUX
OCBITHIX TrajTy3eii Ta 3a ix BakkicTio (Tabi. 1).

Tabmuus 1
Table 1

XapakTepuCcTHKAa PO3yMOBOI NMPale31aTHOCTI y 3a71eKHOCTI Bil 0CBITHBOI raJysi

Characteristics of mental capacity depending on the field of education

. MepuToKkpaTHUHa CUCTEMA TpaguniiiHa cucrema
Tloxa3znux OCBiTHS TaITy3b : -
Jo ypoky [Ticnga ypoky Jo ypoky [Ticnga ypoky
MogH i niTepaTypu 419,38+ 11,72 | 403,41 +13,16 | 400,97 +£6,19 415,3+6,14
Kinpkicts  |(n = 468)
npoctexke- |Maremaruka (n = 320) | 379,07 £15,57* | 413,1+ 15,05 415,25 + 8,26 380,72 + 8,66#
HUX 3HaKiB  ([IpHpomI03HABCTBO 430,64 +11,66**| 391,65 +11,16# | 390,26 + 6,07 395,41 + 6,22
(n =519)
MogH i niTepaTypu 10,84 £ 0,50** | 12,52+ 0,60# | 5,78+0,33 ** 5,39 +0,32
Kinbkicte (n = 468)
OMUIOK Marematuka (n=320) | 10,76 + 0,64** 11,85+ 0,75 538+0,41 ** 6,58 + 0,44
IIpupo03HABCTBO 12,23 + 0,55** 13,07 £ 0,59 5,81+0,32 ** 5,49+ 0,31
(n=519)
MogH i JiTepaTypu 34,15+ 1,18 31,96 + 1,32** 35,6 + 0,65 37,27 £ 0,64
Koedinienr |(n = 468)
npoayktus- |[Maremaruka (n = 320)| 30,50 + 1,51** 33,47 £ 1,49 37,35+0,91 33,16 + 0,93 ##
HOCTI, YM.0Z. | [Ipupo103HaBCTBO 3457+1,15 |30,68+1,10%*# | 34,55+0,66 35,30 £ 0,69
(n =519)

IIpumimka: ipy TOPIBHSHHI 3 TpaJuLiiiHOIO cucTeMolo HaBuaHHA (*— p < 0,05; ** — p < 0,01); y nuramini ypoky (#
—p<0,05; ## - p <0,01)
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Jns yd4HiB, IO HABYAIOTHECS 32 YMOB
MEPUTOKPATUYHOI CHCTEMH OYB XapaKTepHUIH
BUIIMH PIBEHb KIUTBKICHOIO MOKAa3HUKY Ha

NoYaTKy MpeaMETiB PUPOA03HABUOT
OCBITHBOI ~Tamy3i 3 BHCOKHM pIiBHEM
cKiamHOCTI (XiMis Ta i3WKa), HIWKIAH
piBEHb  TOYHOCTI  BHKOHAHHSI  poOOTH

HE3aJIeKHO BiJl OCBITHBOI rajly3i Ta Ba)KKOCTI
npeametry (p<0,01) Ta NOPOAYKTUBHOCTI
Tpalli i3 il iICTOTHUM CHaJIaHHsAM 33 OCBITHIMU
ramy3smu «MoBu 1 Jitepatypu» Ta «lIpupo-
JTO3HABCTBO» 1 3POCTaHHSM MPOTYKTHBHOCTI
Ha 10% micns ypokiB MaTreMaTH4HOTro
npoginto. [IpoTe came 3a yMOB TpaauiiiHOT
OCBITH BigMiYallachb HeraTWBHAa IHHAMIKa
kimpkicHoro (p < 0,05) Ta KOMIIEKCHOTO
nmokasHukiB  (p <0,01) ympomoBx ypoKiB
MaTeMaTHYHOTO mpoisro, o
XapaKTePU3YIOThCS MAaKCUMallbHUM PiBHEM
ckaHOCTI — 10 GaJtiB 32 PAaHTOBOIO HIKAIOKO.

OBI'OBOPEHHA

Hangmipai  posymoBi  abo  dizuusi
HAaBaHTAXXEHHS MOXYTh BHCTYIATH TIPHYH-
HOIO pO3BUTKY BTOMH. Ha BiaMiHy Bix
¢bi3u4HOT BTOMH, SKa BHKIUKAE MOPYIICHHS
TpagUImiiHUX  (I3i0JIOTIYHUX  KpUTEpiiB
(HampuKaa, YacTOTH CEepIEBHX CKOPOYCHb,
JaKTaTy B KpOBi a00 MOTJIMHAHHS KHUCHIO) i,
BiJIMIOBi/THO, MOXKE OYTH JIETKO 3apEeeCcTpOBaHA
32 JIONOMOTOI0  CTaHJAPTHHX  METOMMK,
po3yMOBa BTOMa HE TMOB’S3aHa 3 I[IHUMH
NOPYUICHHSIMH, IO  TOTpedye  IHOIOro
nigxony j1o ii BuBueHHs [14].

KoHCTpyKIisi po3yMOBOrO HaBaHTa)KEHHS
nependayvae, 10 NEPHENTUBHA, KOTHITHBHA
Ta/ad0 CEHCOMOTOpHAa MisUTBHICTH MO3KY,
MOB’sI3aHa 13 3aBIAHHSM, CIIOXKHBA€E IEBHY
KUTBKICTh PO3YMOBHX PECYpCIB MPOIOPIIHHO
0 ckmamHocTi 3apmaHHs [4]. Hdus  ix
BUMIpPIOBaHHS  NPOMOHYETHCS  BUKOPHUCTO-
ByBaTH KUJIbKICHY OLIHKY  CIIO)KMBaHHS
eHeprii Ha KUTbKOX KJIITUHHUX PIBHSAX MO3KY,
HEIHBa3HUBHI METOT! (byHKIIOHATBHOT
Bisyarmizamii  TOJNIOBHOTO  MO3Ky, TOYHE
BUMIPIOBAHHS HEWPOBACKYJIIPHOIO 3B’S3KY
3a  pomomorotro fNIRS (dysxuionamsaOl
ONMMKHBO-1H(PPAUYEepPBOHOI CHEKTPOCKOMIT) K
HelpodizionoriyHoro Mapkepy JUIS
KUTBKICHOT OITIHKM 3MiH aKTHBHOCTI MO3KY Yy
MeBHUX o0macTsx [4].

Diaz-GarciaJ. Ta cmiBaBTopu (2022)
HACTIHHO PEKOMEHIYIOTh BHUKOPHUCTOBYBATH
KOMOIHAIF0 KIJTBKOX MOXigHUX (CyO’ek-
TUBHUX, TOBEIIHKOBUX Ta (i3i0JIOTIYHMX)
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PO3YMOBOi BTOMH SIK HaWKpamuid MiAXin Io
BUSIBJICHHSI ii HasIBHOCTI, OCKIJIbKH,
HAnpWKIajd, KOTHITMBHA JiSUTBHICT  HE
000B’SI3KOBO  3HIKYETHCS TIPH  PO3YMOBIH
BTOMI 4epe3 Iif0 CHUCTEMH KOMIICHCATOPHHUX
3ycuib.  OT)Ke, BHKOPHCTaHHS  pI3HHAX
MOKa3HHUKIB PO3YyMOBOI BTOMH MOK€ BUSBHTH
il npuumHE a0 TOSICHUTH YOMYy BOHA
noripirye npame3aatHicts [14].

s BU3HAuUEHHS PiBHS BTOMH y JIOCTiA-
xenni  Kimura T. (2020) 3ampomoHOBaHO
BUKODHCTAHHS  METOAWKH  CyO €KTHBHOI
OLIIHKH! PO3yMOBOTO HaBaHTAXKCHHS
OJTHOYACHO 3 OIIIHKOI po0O0YOi mMam’sATi,
eJIeKTpocHIIe(aIorpamu, BapiaOenbHOCTI
CEpLEBOI0 PUTMY, PIBHIO MPOBIJHOCTI MIKipH
Ta Temreparypu OapabdaHHOT TEPETHHKH ITi[
yac BWKOHaHHA 3aBmaHusa [27], Giorgi A.
(2021) - 3a  [ONMOMOIOK  CHUTHAIB
eNeKkTpomkynorpadii,  erxekTpoaepMaIbHOT
aKTHBHOCTI Ta (oromietu3morpadii [24],
Herlambang M. B. ta cniBaBropu (2019) — 3a
¢i3i00TIYHUMHE  TTOKa3HUKaMu (Bapiabenb-
HICTB CEpIIEBOTO0 PHUTMY, JiaMeTp 3iHuIIi,
MUTOTIHHS, PyXHU OYe 3 BiICOAUCTPAKTOPOM)
Ta CyO’€KTHMBHI TIOKa3HMKH BTOMU Ta
PO3yMOBOiL HaTpyTu [13]. Amnauis
OioMeTpruHHX JaHUX (TOJIOBHUH MO30K,
cepiie, IPOBIAHICTD MIKIPH) CUTHAJIB AOBEIH
CBOIO e()eKTHUBHICTh Yy PO3Mi3HaHHI Pi3HUX
CTamiii pPO3yMOBOi BTOMH 3a JIOIIOMOTOIO

BUMIpIOBaHHS ~ OIOMETpUYHHMX  JaHUX —
enekTpoeHiedanorpadii, 4aCTOTH CepLeBUX
CKOPOYCHb,  BapiabCNILHOCTI  CEPIIEBOTO

put™my, dortorerusMorpadii Ta eneKTpo-
mKipstHol akTuBHOCTI [28]. Asie HaiiGinbina
KUTBKICTh  HAyKOBO-JIOCIITHUIIBKUX — POOIT
0a3yloTbcsl Ha BiJICTEKECHHS 3MiH HEPBOBOI
aKTHBHOCTI 3a JIOIOMOI'OI0 eJIeKTpoeHIIeda-
jgorpadii, sgKka  BBaXKAETbCI  30JIO0TUM
CTaH/IapTOM OIIIHKH pO3yMOBOi BToMHU [28].

3a pesyibTaTaMud BHBUYEHHS HAHOUTBII
PENPE3CHTATUBHUX EIIEKTPOHHUX 0a3 JaHuX
PubMed, WOS, Scopus, SPORTDiscus Ta
PsycINFO miomo anamizy HasiBHUX i1HCTpY-
MEHTIB JUIsS aHajli3y PO3yMOBOI'O HaBaHTa-
JKEHHSI Ta BTOMH TPYIOI JOCTiTHUKIB [14]
BCTAHOBJICHO  HAaW4acTille  BUKOPUCTaHHS
Cy0’€KTHBHMX IIKaJ JUIS KiJTbKICHOI OIIHKH
pPO3YMOBOTO HABaHTAXCHHS Ta BTOMH 3
HEBEIIMKOIO TPUCYTHICTIO ITOBEIIHKOBHX Ta
00’ EKTUBHUAX METOIIB.

Ha mam mormsn aig mOBHOI Ta SIKICHOL
OIIHKU BTOMHU CJIiJI BUOKPEMJIFOBATH 2 TPYIH
METOJTUK: Ti, o 0e3nocepeTHbOo


https://pubmed.ncbi.nlm.nih.gov/?term=Herlambang+MB&cauthor_id=30817228
https://pubmed.ncbi.nlm.nih.gov/?term=Herlambang+MB&cauthor_id=30817228

BUKOPUCTOBYIOTBCSI  JUISI  NPOBOKYBaHHS
BTOMH Ta CIOCOOM peecTpaliii i 0O3HaK.
3riHO 13 JAOCHITHUIIBKUMHU TPOTOKOJIAMHU JI0
TECTIB, IO BUKIWKAIOTh CTOMJICHHS MOXE
OyTu BKItOUeHO S50-XBHIIMHHI €KCIIEPUMEHTH
3 KOPOTKOCTPOKOBOIO IaM’STTIO, 1-TOXMHHI
3aBlaHHS HA CIyXOBYy NHWIBHICTB, 90-
XBUJIMHHE MOJICITIOBAHHS BOJIIHHS, 2-TOJINHHI
apupmernyni 3aBaaHHs [28], mamepoBo-
OJIiBIIEBI TECTH 3 TPUBUMIPHUMH
npsiMokyTHEUMHA ¢irypamu 3 10 6mokis [29],
rerminr-rectu [11, 20, 30, 31], 6arapes mkain
COHITUBOCTI Crendopna, ¢ poBOTO
JEKOIYBaHHsS,  KOPOTKOYACHOi  Iam’ATi,
KPUTUYHOI YacTOTH 3JIMTTS MepexTiHHs [32],
KOMIUIEKCHE BHKOHAHHS 3-X 3aBJgaHb: N-
back, mo imMiTye odicHy IisSUTBHICT i3
HaBaHTQXEHHSIM HA  poOouy  mam’siTh
(BmizHaHHS JiTEp HaA €KpaHi NPUCTPOIO),
Doctor Game (Ha pO3BUTOK ApiOHOI
MotopukH), Webcall (mns BigTBOpeHHS
BUIMAJAKYy IUCTaHLiiHOI pobotn) [24, 28].
Kimura T. mnpomoHye BUKOPHUCTOBYBaTH
YUTAHHS KIJIBKOX TEKCTIB 3 BEO-HOBUH, KHUT
Ta 3BiTiB ypsaay Smonii posmipom mo 1600—
1800 3HakiB, po3mijieHMX Ha 8 claimiB, Ta
30upaTy BIANOBIJI HA MUTaHHS, TMOB’sA3aHI 3
mumu  Tekctamu  [27].  Cepea  mosoamx
MiJIOTiB-KypCaHTIB 3 HAIlIOHAIBHOI IIKOJIH
MUBIIBHOI  aBiamii y  @Dpanmii  Oyma
3actocoBana KemOpumkceka batapes Heilpo-
MICUXOJIOTTYHUX aBTOMAaTH30BaHUX TECTIB, IO
BKJIFOYAJM TECTH JUIS OLHKKA 3JaTHOCTI
MiATPUMYBATH Ta OHOBIIOBATH IPOCTOPOBY
iHdopMariro y poboudiit mam’sti [4].

JIis OIIHKK PO3YMOBOTO HABaHTAXKCHHS
BUKOPUCTOBYETBCS 1HJICKC HABaHTAXCHHS,
miKana Ccy0’€KTUBHOTO PO3YMOBOI'O HaBaH-
TaXEeHHS, a Ccepel  KpuTepiiB, IO
XapaKTepU3yIOTh piBEHb PO3yMOBOi
MPaIe3IaTHOCTI Ta BTOMH BHOKPEMITIOIOTH
MOKa3HUKA IHTEHCUBHOCTI Ta TOYHOCTI
po0OTH, 3BOPOTHUM NMOKa3HUK €PEKTHBHOCTI
Ta iHAeKC mpoaykTuBHOCTi [1, 14, 23-25]. ¥
HAIIOMY JIOCJII/DKEHHI pIiBEHb PO3YMOBOIO
HAaBaHTAXEHHS, IO IPOBOKYE PO3BUTOK
BTOMH, OYyJIO OIlIHEHO IIIISXOM aHaji3y
y400BOr0 PO3KIaAy i3 BH3HAYECHHSIM JIE€HHOT
Ta  THO)KHEBOI  AUHAMIKM  Ha  OCHOBI
CTAaHJAPTHOI IIKaTM BaXXKOCTI IPEIMETIB
[25], a mns TpymoBOi OIIHKK PO3yMOBOIL
Mpane3laTHOCTI  HAaBYAJbHUX  KOJIEKTHBIB
00paHO JBOXBWJIIMHHY KOPEKTypHY Mpo0y
B. . AndimoBa, sika Ha BiIMiHY Bix BHILE
3a3HAYCHUX  METOJUK  XapaKTePU3YEThCS

83

Series «Mediciney. Issue 44

MPOCTOTOI0 Y BHKOHAHHI,
0o0poOIii  0a3u  JaHUX Ta  MOXIHMBOCTI
BU3HAUaTH TPYIy KpHUTEpiiB, IO Xapak-
TEpPU3YIOTh HE TUIBKHU MpaIe3aTHiCTh, a i 1l
CKJIQ/IOBY Ta IWHAMIYHI 3MiHM.

BiTum3HIHMMH ~ OOCHITHAKAMM  BCTa-
HOBJICHO BHCOKY IPOIYKTHUBHICTH PO3YMOBOI
npaui B y4yHiB y |- monoBWHI AHA Ha
MOYaTKy HaBUalNbHOTO TIWKHA [22], 'y
BUMTENIB BiAPI3HSIACH y 3alEKHOCTI BiA
(haxoBoro crnpsiMyBaHHS, piBHS mpodecioHa-
misMy Ta Biky [23]. Hamm BcraHoBIEHO He
TITPKA HAWBHUIUHA PiBEHh IHOTO MOKA3HUKA
Ha TIOYATKy TIDKHS, a IIe 3aJCKHICTh THXK-
HEBOI JUHAMIKH BiJl PO3IOJiY HAa4YaJbHOTO
HaBaHTaXEHHsA 13 1 cmagoM y JHI 3
MaKCHUMaJbHUM HAaBYAJIbHUM HaBaHTAXCHHSIM
3a MIKAJIOK BAXKKOCTI MPEIMETIB y cepeny y
rpyni MO Ta y m’stauto — y rpyni TO.

Y HaykoBHX po0OTax MPEICTaBJICHO
pe3yibTaTH  BH3HAYCHHS  CTAaTEBO-BIKOBHX
0cOONMMBOCTEH  Mi3HABAILHUX  MCUXIYHHX
MpoIeciB  Ta  ePEeKTUBHOCTI  PO3yMOBOL
pobotu 3a pizHux morogHmx ymoB [11]. 3a
HAallUMHM ~ pe3yJbTaTaMHd BHUIIMH  piBEHb
PO3YMOBOi TIpale3laTHOCTI pPEeeECTpyBaBcs Y
MiBYAT 3a BCiMa IMOKA3HUKAMHM, IO CIIIBIIAgac
3 pe3yJbTaTaMy TOINEPEIHIX JOCHIKEHb, a
takoxx mammmu Zayed K., Jansen P. (2019),
SIKi BCTAaHOBWJIM Kpallli pe3ylbTaTH TECTiB Ha
poOouy maM’sTh Cepe NiBYAaT ITiJl 4Yac OI[iHKH
opranizarii HaB4aJIBHOTO MPOIECY Ha YpPOKax
MaTeMaTHKH, PUPOI03HABCTBA Ta apabChKOl
MoBH [33, 34]. HaromicTh y AOCHTIIKEHHI Van
Tetering M. Ta cniBaBropiB (2019), mio
CTOCYBAJIOCh BUSIBIICHHS TeHJEpHUX
0COOJIMBOCTEW TIPW BUKOHAHHI TPUBUMIPHOTO
o0epTaHHs 3 METOK OIIHKKM  HaBUYOK
MEHTaIBHOI TpaHc(opMallil y BIKOBiH rpyri
7-12 pokiB 3 IIMM 3aBIaHHAM Kparie
BIIOpAJIUCSI XJIOML, a y AIBYATOK Oyia Oijbiia
KUTBKICTh TIOMMJIOK, TOJI SIK y CTapLIOMYy Bili
ICTOTHOTO IEpeBaKaHHS SKOCTI BUKOHAHHS
3aBJJaHHSl Ccepell XJIOMIB HE BHU3HAYAIOCH
[29]. i mocnmigHWMKK HaroJoUIyBaad 1 Ha
BXIMBOCTI  IOJIMIIEHHS PE3YJbTAaTiB Yy
MaTeMaTHYHHUX JOCSATHEHHAX Ta y
nucuuIutinax, nos’sa3anux 31 STEM-ocsiToro,
AKa TO3ULIOHYETHCA MPU MEPUTOKPATUUHIN
OCBITI SIK TPOBITHUN TpeHA MOIEpHi3amii
YKpaiHCHKUX HAITIOHAJLHUX OCBITHIX CHCTEM
U1 Oe3mepepBHOI IMIATOTOBKHM (HaxiBIIB Yy
ramysi converging NBIC-TexHom0TiH.
Konuenmiss STEM monsirae 'y  po3BHUTKY
iHTEepecy HIKOJISIPiB 110 npeaMeTiB

MIBUJKICTIO Y


https://pubmed.ncbi.nlm.nih.gov/?term=Aydin+L&cauthor_id=25988674
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MPUPOAHUYOI,  MaTeMaTUIHOI  OCBITHBOL
ramysi, aHrmiiicekoi MoBH, (opMyBaHHI
BHHAXIJHUILKUX HaBHYOK [29, 35].

Hamu BcTaHoBieHO, IO IMiABUIICHUM
piBeHB HaBYAJIBHOT'O HaBaHTa)KCHHS,
XapaKTePHUH IS MEpPUTOKPATHIHOT
OCBITHBOI ~ TIPOTpaMH  CYIPOBOJKYBaBCS
HIOKYOK) TOYHICTIO Ta MPOIYKTHBHICTIO
po3yMOBOi  mpami, ajne W  OJHOYACHO
ITO3UTUBHOIO JHUHAMIKOIO po3yMoBoi
pare3aaTHOCTI 3a KUTBKICHOTIO Ta
KOMITIEKCHOIO ~ XapaKTEePUCTHKOIO  ITiIdac
BUBYECHHsSI HANOUTBII CKJIATHUX TIPEIMETIB
MaTeMaTH4YHOI OCBITHBOI Tajly3i, IO MOIJIO
CBIIUUTH TPO JOCTAaTHI pPiBeHb MOTHBAIil
i Yac 3aHATh 3 Npo(uUIbHUX HpeaMmeTie. B
CBOIO qepry JaTChKi JTOCTI THUKH
BCTAaHOBHJIH, IO TaKi KOTHITUBHI (QYHKIII1, K
poOoua Ta emi3onydHa I1aM’ siTh, CTiiKa yBara
Ta WIBHAKICTH OOpPOOKM acoOIIOIOTHCS 3
KpallMM{ TIOKa3HHMKaMM MaTeMaTUKH Ta
yntanHs [36]. PesynpraTti mokasyroTh, 1O
CHUMIATIsI 0 MaTeMaTHKH Tependadae BHOIp
CKIIamHImMMX (a HE JIETKWX) MaTeMaTHIHUX
3a/1a4, a TAaKOXK MOTYKHHI BILTUB iHTEPECY K
Ha TOTOBHICTh JIOKJIaJIaTH OijIbIle 3yCHJIb, TAK
1 Ha BIYYTTSA MEHIIOI BTOMH, BiJHOBJICHHS
MPOJAYKTUBHOCTI JI0O BHUXIJHOTO PIBHSA 3a
HasgBHOCTI MotuBaii [13, 19, 37].

TakuM dYuHOM y4HI, WO NpOHILIH
crieriabHUi ~ BigOip 1€ Ha  MOYaTKy
HaBuaHHs (y HaIIOMYy JOCHIDKEHHI — Ie
BiOIp JiTeH JUIs HaBYaHHS 3a MEPUTOKpa-
THYHOIO CHCTEMOIO OCBITH) Ta MalOTh
JIOCTAaTHI piBeHh MOTHBAIlii y HaBYaHHI

CIIMCOK JITEPATYPH

CIIPOMOKHI BHUKOHYBaTH OUTBII  CKIIAIHI
3aBJaHHA 3 BHUIIUM pPIBHEM pPO3YMOBOL
Mpane3gaTHOCTI 32 YMOB  BiANOBITHOTO
npodinto mpeamery. HaniliHi iHCTpyMeHTH
OIIIHKM pPO3yMOBOI BTOMH Ta pPO3yMOBOI
MPaLe3qaTHOCTI  JO3BOJIAIOTh  IOKPAIIUTH
YCHIMIHICTh, TICUXIYHE 370pOB’S Ta Oe3rleKy
YUHiB.

BUCHOBKUH

1. BcranoBneHo crareBi 0COOJIMBOCTI
PO3yMOBOi Tpane3gaTHOCTi, a TaKOX BIUINB
OCBITHBOI TPOTpaMH, THITy MpPEAMETy 3a
OCBITHBOIO Tally33l0 Ta BaXKICTIO, MICII
YPOKY y JEHHOMY 1 TIKHEBOMY pO3KIaji
3aHATh HA SIKICTB Ta MOPOXYKTHBHICTb
BUKOHAHHS POOOTH.

2. 3a yMOB BIIPOBA/DKEHHS MEPHTOKpa-
TAYHOI cUcTeMH OyB c(hopMOBaHMHA OiNBII
CHPUSTIUBUIA PO3KIAJ] HABUYAILHUX 3aHATH,
o BiAMoOBigae  ¢i3ioNoOrivHid  auHAMILI
PO3YyMORBOI Tpale3aTHOCTI Ta 3abe3neuye
HaliMeHIi ncuxo(]i3udHi 3aTpaT OpraHizMy,
a TakoX e(EeKTHBHIIIE 3aCBOEHHA YIOOBOTO
Marepiainy.

3. BMOTHBOBaHICTh Y4HIB Ta OOIPYHTO-
BaHUHU MiAXiJ 0 1X BiIOOPY JUIS HABUAHHS 32
MIEBHOIO OCBITHBOIO MPOTPAMOI0 3 03HAYCHOIO
HEePCIIEKTHBOIO 110710 HAOYTTS 0a30BHX 3HAHBb
JUIsL  ONIaHyBaHHA MaiOyTHROI  Tpodecii
3a0e3redye 3pOCTaHHS I1HTEHCHBHOCTI Ta
MPOJYKTHBHOCTI pO3yMOBOI Ipalli IIKOJISPIB
Ha eTam TMepexomy 10  NpodiIbHOrO
HaBYaHHS.
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CHARACTERISTICS OF MENTAL CAPACITY OF SECONDARY SCHOOLCHILDREN IN
THE CONDITIONS OF IMPLEMENTATION OF VARIOUS EDUCATIONAL PROGRAMS

Sotnikova-Meleshkina Zhanna*©P£F Dudnyk Iryna®SPE Rebrova Yuliia®P, Arzhannikov IvanBc
A — research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D —
writing the article; E — critical revision of the article; F — final approval of the article

Introduction. The growth of information load in the context of the introduction of the latest educational
programs puts forward increased demands on the psychophysiological capabilities of the organism of
schoolchildren, creates serious emotional, cognitive and physical problems. Mental capacity is considered as a
characteristic of an individual’s ability to perform educational activities and a prognostic criterion for the
development of fatigue.

Purpose: to determine the dynamic features of mental capacity indicators in the implementation of
traditional and meritocratic educational program.

Materials and methods. The research involved 56 students of the 9th year of study, divided into 2 groups
depending on the educational program. The level of mental capacity was assessed with the help of
V. Anfimov’s proofreading samples throughout the cycle of studying subjects of different levels of severity
and educational industries with a simultaneous assessment of the study schedule. One-factor analysis of
variance and t-test in the IBM SPSS Statistics 20 software package were used for statistical data processing.

Results. An analysis of the mental capacity of students of different gender groups revealed a higher level
of it in girls in terms of quantitative (437.75 +5.14 signs), qualitative (7.20 +0.24 errors) and complex
indicator (38.23 + 0.53 units; p < 0.01). The degree of influence of the educational program on accuracy and
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performance was determined; type of subject — the number of traced signs and errors, the coefficient of
productivity of mental work; day of the week — on the initial and final level of the volume and accuracy of the
test (p < 0.001). It was found that the most productive lessons are from the 2nd to the 4th, the day is Monday,
the subjects are Ukrainian Language and English. The lowest productivity of mental | work was revealed in
the lessons of Geometry and Computer Science, the 7th lesson and days with the maximum study load were
determined to be the most critical. Under the meritocratic system, a lower level of accuracy was recorded
regardless of the educational field and the severity of the subject (p <0.01) and work productivity with its
significant decrease in the educational fields «Languages and Literature» and «Natural Science» and an
increase of 10 % after the lessons of a mathematical profile.

Conclusion. The gender characteristics of mental capacity for work, as well as the influence of the
educational program, the type of subject in the educational field and difficulty, the place of the lesson in the
daily and weekly schedule on the quality and productivity of work have been established. With the
introduction of the meritocratic system, a more favorable schedule of training sessions was formed, which
ensures more effective assimilation of educational material.

The motivation of students and a reasonable approach to their selection for training in a specific
educational program with a certain prospect of acquiring basic knowledge for a future profession ensures an
increase in the intensity and productivity of mental work of schoolchildren at the stage of transition to
specialized education.

KEY WORDS: schoolchildren, mental capacity, meritocratic system
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OCOBJIUBOCTI ®APMAKOTEPAIIII XPOHIYHOI CEPLIEBO1
HEJOCTATHOCTI 31 3BBEPEKEHOIO ®PAKIIECIO BUKUY
JIIBOT'O HIVTYHOYKA TA CYITYTHBOIO ®IBPUJIAIIECTIO
INEPEJICEPAD B 3AJIEZKHOCTI BII METOAY
KOHTPOJIIO PUTMY CEPLA

3onomapvosa T. B.2°°, Binvuenxo 0. B.*F, Bonkos JI. €.*, Haciopa I. M.FT,
Hpunyyska K. 10."

A — KOHIIeTIIis Ta Au3aiiH nocmipkeHHs; B — 30ip mannx; C — aHami3 Ta iHTepIpeTanis JaHux; D — HarmucaHHs cTaTTi;
E — penaryBanns crarti; F — octatoune 3aTBepuKeHHS CTATTi

Beryn. Jluie HeBenMKi JOCHIIKEHHS Y OKPEMHX LEHTPaX BUBYAIW BIUIMB KOHTPOJIO PUTMY, Y TOMY
YHCIIi 32 JIONOMOTOI0 KaTeTepHOl aOuisiiii, Ha BEJMKI CepleBO-CYIHMHHI MOJii, CMEPTHICTh y MAlli€HTIB i3
JIOBFOTPHBAJIO iICHYIOUOI0 (DiOpHIIAIIiEI0 MEepeacepb Ta CYMyTHROK XPOHIYHOIO CEPIIEBOIO HEAOCTATHICTIO 3i
30€peKCHOI0 (PPAKIIIE0 BUKKLY JIBOTO IIIYHOYKA Ta 0COOIMBOCTI (hapMakoTepartii.

Mera. BuBuutu ocobauBocCTi (hapMakoTeparii MaIieHTiB i3 CEepLEeBOI0 HEAOCTATHICTIO 31 30€peKEHOI0
(dpakuicl0 BUKHAY JIBOTO MUIyHOYKA Ta CYMyTHBOI (iOpwisLii mepeacepab Ha JOBrOTPUBAJIOMY Mepiofi
CIIOCTEPEXKEHHS. B 3aJICXKHOCTI Bl peamizaiii cTpaTerii KOHTPOJK PUTMY: pamioyacToTHa abusiis abo
(hapmakoTepartis Ta iX BIUTUB HA KiHI[CBI TOUKH.

Marepianu Ta Metonu. Y pociipkeHHs Oyno BitoueHo 194 nanieHTH cepennim BikoM 59,3 + 8,5 pokis
i3 QibpuIsiiero mepeacepab Ta CYMYTHBOI CEPICBOI0 HEJAOCTATHICTIO 31 30€peKeHOI0 (DPAKI€I0 BUKHIY
niBoro uurynouka I-III ¢yskuionansHoro kiacy NYHA. Ilaumientu Oynu po3mojiieHi Ha 2 Tpymnu:
136 narieHTiB, SKUM OYJIO MPOBECHO PaAIi0YaCTOTHY a0JIsIIIif0, Ta 58 MaIli€eHTIB KOHTPOIBHOT IPYIIH, IKAM HE
MPOBOJIMIIOCH BTPYYaHHS Ta IPOJOBXKYBalach aHTHApUTMiuHa (apmakoreparis. 3a OCHOBHUMH KJIiHIKO-
JeMorpadiuHMMHU TOKa3HMKaMHM TallieHTH Oynu 3ictaBHi. bynma mnpoBejgeHa oOliHKAa OCOOJIMBOCTEH
(hapmakoTepariii Ta pi3HUX eTanax CIOCTEPESIKEHHS 10 rpynax Ta ii BIUTMB HA KiHIICBI TOUKH.

PesyabraTH. Y KOHTPONBHIM TIpyni NpPUIHOM IHIIMX AHTHAPUTMIYHUX IpenapaTiB (32 BUHATKOM
amioJlapoOHy) Ta OpaJbHUX AHTHKOATYJISIHTIB Ha €Tall BKJIIOYCHHS Yy JOCITIKCHHS OYyB TMOB’S3aHHM 3
BUHHMKHEHHSIM NepBUHHOT KiHleBoi Touku. [llauc ii BuHUKHEHHs OyB y 3,9 pa3u BUIUM cepel Mali€HTiB, sKi
NpuiiMany iHIOI aHTHapUTMIYHI npenaparu (BigHowmeHHs mwaHciB — 3,949, 95 % nosipuwmii intepsan 1,198—
3,013) ta y 1,8 pa3iB HIKYUM, sIKi IPUIMaIIM aHTHKOArYJISIHTH (BigHomeHHs manciB — 0,556, 95 % nosipuwnii
inrepsan 0,399-0,965). V rpymi abisiii miaHc BUHUKHEHHsI MOIii TIEPBUHHOI KiHIIEeBOT ToukH OyB y 3,1 pasu
BUILUM CepeJl NalLli€HTIB, IKi MPUiiMany Ha 2-piyHOMY €Talli CHOCTEPEXEHHs JiypeTHKH (BiTHOIICHHS IAHCIB
— 3,130, 95 % nosipunii inTepsai 1,111-8,824), a npuitom GeTa-010KaTOPIB ACOLIOBABCS 3 3,4 pa3u HIKYUM
MIaHCOM LUX NoAiH (BigHomeHHs manciB — 0,296, 95 % nosipuwii intepBan 0,128-0,688). V rpyceni admsii
BIIMIY€HO CTATHCTHYHO 3HAYYIIE 3HIDKEHHS BiJICOTKY MAMi€HTIB, SAKi Malu MOTpedy B IAlypeTHKax uepes
2 poKH Ticis BKIIOYEHHS Y JOCIHI/DKEHHsI TMOpiBHSIHO 13 3-Mmicsiunum etanom (p <0,001) Tta eramom
srmoueHHs (p < 0,001).

Bucnoeku. JlororpuBanuii mpuiiom 0OeTa-0J0KaTOpiB MICIs BTPYYaHHS ACOIUIOETHCS 31 3MEHIICHHIM
PU3UKY BHHMKHEHHS TOAIM TNEpBHHHOI KiHIIEBOI ToukdW y rpymi abmamii. Ilpmitom niypernkis, Oera-
6moxartopiB, 1HTIOITOPIB peHIH-aHTiIOTEH3WH-AJIBAOCTEPOHOBOI CHCTEMHU MPOTATOM IEPIINX 3 MICAIIB MiCis
BTpY4YaHHS 3MEHIIYE PU3HUK peruanBy (iOpHUIIAIii mepeacepIp Ha TOBIOTPUBAIIOMY €Talli CIIOCTEPEKEHHS Y
rpymi abii.

K/TIOYO0BI CJIOBA: cepueBa HeAOCTaTHICTh, 30epekeHa (pakilis BHKHAY, pagiodacToTHa abOsIis,
(hapmakoTeparisi, GiOpUIIAIs TIepeacepIb
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PoboTy BHKOHaHO y paMKax HayKOBO-
nmocmigHol poboTH «JloCTiKeHHs] TTPOTHOC-
TUKHAX YWHHUKIB KIiHIYHOTO Tmepediry Ta
aHaJi3 JiKyBaHHS TMAIi€HTIB MICIs pajiodac-
ToTHOI  ab6msmii  GiOpwisnii, TPIMOTiHHS
nepeacepar Ta ix KoMOiHamii», Ne nepxaBHOT
peectpartii 0120U101507.

BCTYII

3a ocranHi 20 pokiB 0araTo JOCIHIKEHb
MOKa3aliy, IO HEMAa€e CTATHCTUYHO 3HAYYIINX
BIIMIHHOCTEH 3a pHU3HKOM IHCYIBTY 4YH
CMEpPTHOCTI ~MDX MallieHTaMH  CTpaTerii
KOHTPOJIIO PUTMY Ta 4YacTOTH CepIEBUX
ckopoueHs nipu pidpusanii nepencepap (PII)
[1, 2, 3, 4]. Ane mamieHTH, SKi BKIIFOYAINChH
JI0 TPYIH KOHTPOIIIO PUTMY OYIIH MEPEBaXKHO
MOXUJIOTO BIKY 3 MIHIMAJbHOK CHMIITOMa-
tukoro @I, B sxkux Oyna jgomycTuma
CTpaTerist IK KOHTPOII0 PUTMY, TaK i 4aCTOTH
CEpIIEBUX CKOPOYEHb, CEpPEAHIA Mepiox
crocTepekeHHss OyB MeHme 4 pokiB. 3a
OCTaHHI POKH  PaHAOMI30BaHI  KJIiHIYHI
JIOCITI/DKEHH] JIEMOHCTPYBAJIU, 110 OCHOBHUM
MOKA3aHHSAM JJIsi KOHTPOJI PUTMY € 3MEH-
menHs cumntomiB @DII Ta mokpamnieHHs
skocti xutTs [2]. JocuTh TpHBanMii Yac
BBA)XaJIOCh, LII0 PyTUHHA CTPATErisi KOHTPOJIO
putMy y mamieHTiB 3 @Il Ta cymyTHHOKO
XPOHIYHOIO ceprieBoto HepocraTHicTio (XCH)
HE Mae€ TepeBar mepeja KOHTPOJIEM YacTOTH
CEepLEBUX CKOPOYEHB 32 PaXyHOK BiJICYTHOCTI
BIUIMBY Ha piBEHb CMEPTHOCTI BiIl CepIieBO-
CYOUHHUX 0OpH4YuH. Takuii BUCHOBOK OyB
3po0JICHWI Ha TIACTaBl PaHIOMI30BAaHOTO
KiaiHiugoro  mocmimkenns AF-CHF  [1],
nposeaeHoro y 2001-2007 pokax, y sike 0yJ10
BKIItOUeHO 3araioM 1376 mamientiB. Ilpote,
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KpUTEpieM  BKIIOYEHHS Oyna  ceplesa
HepoctatHicTh (CH) 31 3HWKEHOIO (paKiiero
BUKHIY JiBoro murynouka (PBJIHI < 35 %),
TOMY WOT0 pe3ynbTaTH IJIMITOBaHI s
BUKOpHUCcTaHHs Jis nanieHTis i3 CH 31 36epe-
xenoto GBI (CH-30BJIII). B ocranni
poku Oynu OTpUMaHi pe3yabTaTH JBOX
paHIOMi30BaHUX KIiHIYHUX IOCIIKEeHb, e
karerepHa aOmsamis DIl  mpm3Bema 1o
3HIDKEHHS CMEPTHOCTI BiJl YCiX NPUYMH Ta
rocmitamizamii 'y mnarientiB i3 CH Ta
sumkenoro ®BJIII [4, 5, 6], xoua kombi-
HOBaHAa CMepTHICTH Ta rocmitam3aiis CH
OyJTM OCHOBHOIO KiHIIEBOIO TOYKOIO JIMIIE Y
CASTLE-AF [7].

Pesynbratn HemomaBHHOTO JIOCIIHKEHHS
EAST- AFNET 4 [8], sike TpuBajio MoHak
5 pokiB, MHpPOAEMOHCTPYBaIM, IO CTpATEris
KOHTPOJIIO CEepUEBOr0 PHUTMY JJsl  BCIiX
nanieHTiB 3 DI, sika HEeNIOaBHO BUHHKIIA, Ta
CYIyTHIMH CEpUEBO-CYIUHHUMHU 3aXBOPIO-
BaHHsMH, OyJla TOB’si3aHa 3 MEHIIUM pPHU3HU-
KOM CMEpTI BiJl cepleBO-CyJTUHHUX HPUYNH,

iHCyNbTYy a0o Trocmitamizamii 3 TPUBOIY
cepueBoi  HemocTaTHOCTI abo0  rocTporo
KOpDOHApHOTO CHHIPOMY HDK 3BHUYaiiHe

nikyBanHs. OKpeMmo clifi 3a3HayuTH, 10 Y
JOCIipKeHHsT Oyino BkitodeHo jwmre 28 %
MaIieHTiB 13 CTaOUILHOI  CEPICBOIO
Henoctarictio (I-1I ®K NYHA) [8]. JIume
HEBEJIMKI JIOCTIKCHHS Y OKPEMHX IIEHTpax
BUBYAJIHM BIUIMB KOHTPOJIIO PUTMY, Y TOMY
YHCIl 32 JOIMOMOTOI0 KaTeTepHOoi abismii, Ha
BEJIMKI CepleBO-CyINHHI MOJil, CMEPTHICTb Y
TAIIE€HTIB 13 MOBroTpuBaio icHytouoro Il ta
cymytasoro CH-3®BJIII [7, 9, 10, 11, 12],
TOMY 3pOOHTH OCTaTOYHI BHCHOBKH HE
BUIAETHCI MOXKIIUBUM.
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META

MeToro AOCHIKCHHS OyJI0 BHUBYCHHS
oco0ymBoCTel (papMakoTepanii MalieHTiB 3
CH-3®BJILI Ta cynytasoi ®II Ha noBroTpu-
BaJIOMY TIEpiO/i CTIOCTEPEKEHHS B 3aJI€)KHOC-
Ti Bij peamizamii cTparerii KOHTPOIIO PUTMY:
pamiodacrotHa adsmis (PUA) abo dapmako-
Tepartisi Ta X BIUIMB HA KiHIIEBI TOYKHU.

MATEPIAJIN TA METOJN

JlocmimKkeHHsT TPOBOMMIM Ha KITIHITHINA
0a3i  cremiagizoBaHOI  MEIMKO-CaHITapHOI
gyactThiHA Ne 13 Ta XapkiBChKOI KIHIYHOT
JiKapHi Ha 3ali3HUYHOMY TpaHcmopTi Ne 1
¢inii «LleHTp 0XOpoHH 370pOB’s» AKLIOHEp-
HOT'O TOBapUCTBa «YKpaiHChKa 3aili3HULIS».
[Iponienypa PUA BuKOHYBanach y BiIJliJIeHHI
YIBTPa3ByKOBOI Ta KIIHIKO-IHCTPYMEHTAIb-
HOI JIarHOCTUKY 1 MiHiIiHBa3WBHHUX BTPYYaHb
Y «lucTUTyT 3aragbHOi Ta HEBIIKJIAJIHOT
xipyprii  imeni  B.T.3aiiueea @~ HAMH
Ykpainm».

byno Bxmtoueno 194 mamientu i3 @I ta
cynmytaporo  CH-3®BJII [-III  ¢ynrkmio-
HanmpHOTO Kiacy (PK) New York Heart
Association (NYHA). [liarno3z CH-3®BJIII
BCTAQHOBJIIOBABCSI  3TIJIHO  PEKOMEHJAIli
€BpONEICEKOTO  TOBapuUCTBA  KapJioJIorTiB
JIiarHOCTHKM Ta JiikyBaHHS roctpoi Ta XCH
Bin 2016 poxy [10]: ®BJIII >50 %,
HASBHICTh TUTIOBUX CUMITOMIB Ta/a00 O3HAK,
miacromiyHa  gucynkuis  JIII  ta/abo
BIJIMOBIIHI CTPYKTYpHI XBOPOOH cepIis.

Kpurepii BuximodeHHs:: Bik moxnoxame 30
ta crapuie 80 pokis, @BJIII <50 %, IV ®K
NYHA a6o nmexomnencaniss CH, kapmioren-
HUH [I0K, BPO/XKEeH] BaJy ceplisl, Ha0yTa Bajga
ceplsl cepeHbOro abo BaKKOTO CTYICHIO
nepediry, MpoTe30BaHi KJIAMaHu ceplis, rocT-
puii iHQapkT Miokapay abo moTpeda B
peBacKyisipu3alii, MO3KOBHH 1HCYIbT abo
TpoMOoeMOoisl JereHeBoi aprepii JaBHICTIO
10 3 MicsmiB, MIOKapIauT, MEPUKAPIUT, BaXK-
KWW 1epedir 3aXBOpIOBaHHS JIETeHb, aHEMis,
XpOHIYHA XBOpPOOAa HHUPOK 31 IIBHJIKICTIO
Kiy6oukoBoi imsrpanii < 30 mu/xs/1,73M2,
MIEYiHKOBA HEJIOCTATHICTh, I[yKPOBHI ia0eT
1 Tumny, Baxkkuil mepedir LyKpoBoro aiadery
2 Tury abo y crafii nekoMIiieHcauii, rino- abo
TIIePTUPEO3, OHKOJOTIYHI 3aXBOPIOBAHHS,
1H(EeKITiHI 3aXBOPIOBAHHS.

JlocmimKkeHHsT TIPOBEICHE BIAMOBIIHO 10
OCHOBHHX OioeTMyHMX HOpM [enbCiHCBKOT
neknaparii BeecBiTHROT MeanyHOi acorriariii
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PO €THYHI IPUHIMIIY [IPOBEIEHHS HAyKOBO-
MEIMYHUX JOCTiKeHb i3 monpaBkamu (2000,
3 monpaBkamu 2008), YHiBepcanbHOI Jekia-
pauii 3 Oioetwku Ta mpas JroauHu (1997),
Konsenmii Pagn €Bponu 3 mpaB JOIWHA Ta
oiomenmuuuan (1997). IlucemoBa iH(pOpPMO-
BaHa 3rofa Oyia oTpuMaHa Bil KOXKHOTO
y4acHUKa JIOCIHI/PKCHHS 1 BXKHTI BCI 3aX0U
JUIs 3a0€3MeyeH s aHOHIMHOCTI ITaIli€HTIB.

[MawienTn Oynu po3nofineHi Ha 2 TPyMHH:
136 mamienTiB, skuM Oyno mposemeHo PUA
Ta 58 MaIi€eHTiB KOHTPOIBHOI TPYIIH, IKUM HE
MIPOBOJMIIOCH BTPYYaHHS Ta MPOJOBXKYBaJlach
aHTHapUTMidHa papMaKoTepartis.

[lepBUHHOIO KIiHIEBOIO TOYKOIO JOCIHIJ-
JKeHHS OyB KOMOIHOBaHHMM MOKa3HUK —
CMEpPTH BiJ yCiX MPUYMH Ta TOCHITai3aIis 3
yCiX TPUYMH TPOTATOM 2 POKIB CHOCTEpe-
JKE€HHS; BTOpUHHOO — peruaus OII npotsrom
2 POKiB CHIOCTEPEIKEHHSI.

Metoauka PYA Brmrouana i3oJsiiro nere-
HEBHUX BEH JUIs Mapokcu3ManbHOi Gpopmu OI1
Ta JTOJaTKOBO MPOBOIWIIACKH JIiHINHA aOMsIis
JMHIAHUX BOTHHII, MITPaJbHOTO IEpemniika
Ta TPUKYCHIJANbHOIO TMEpelIniika mnpu
nepcuctyrouii @I, npu cynyTHbOMY THIIO-
BOMY TpINOTIHHI Tiepeacepab. BrpydaHHs
MPOBOJMIIOCH 3 MOMIpHOIO cexaariero. [licis
PYA Bci mamieHTH OTpUMYBajld aHTHAPHUT-
MmiuHi niperapatu (AAII) mpotsrom 3 micsis
(«cmimmii  mepiom»), AKmIO HE  OyJo
MPOTHUIIOKA3aHb, Y TOJAJBIIOMY IPOAOB-
KEHHST a00 TIpUNHHEHHS TNPUAOMY [HX
npenapatiB 'y rpymi PUYA BupimyBanoch
IHMBIAyaNbHO JUTsl KOXKHOTO TaIli€HTa.

JloBroTpuBaiuii KOHTPOJb CHHYCOBOI'O
puT™My y (hapmMakoTepaneBTH4HIi (KOHTPOIb-
Hill) TpyIi 3A1iCHIOBABCS 32 PaXyHOK MPU3HA-
YeHHS! aHTHAPUTMIYHUX TTpenapariB. Y SKOCTi
aHTHAPUTMIYHOI Tepamii BUKOPHUCTOBYBAIH
HactynHi npenapatu: amiogapon (III knmac 3a
kinacu(ikaliero aHTHAPUTMIYHUX Mpernapa-
tiB), cotanmon (Il kmac i3 Gera-OIOKyrOUMMU
BJIACTUBOCTIMH), (IIeKaiHil Ta mpornapeHoH
(IC knac) [13, 14]. TIpenapatu IC kimacy Ta
COTAJNIONI  TMpHW3HAYaNMCh MalieHTam  0e3
cymyTHbOi IXC Ta/abo HasBHOCTI HECHPUSAT-
JUBHX MOOIYHMX e(eKTiB B aHaMHe31 Ha QoHi
NpUHOMY aMioZapoHy.

i1 BUNEPEIDKEHHS PU3UKY PO3BUTKY
HECHPUATIMBUX MO Ha ¢oni AAII Tepamii
MIPOBOJIMBCS MOHITOPHHT €JIEKTPOKapIiorpa-
(iYHMX TIOKAa3HWKIB Ha eTanax JOCIiIKEeHHS:
Ha eTamli BKJIIOYCHHS Y AOCIHiIKEHHS, depes3
neHb micns PUYA, gepes 3, 6, 12, 24 wic.



KoxHOMy 3 mOCHiKyBaHUX TAIli€HTIB
BU3HAYANKCh TOKa3aHHA JO aHTUKOary-
JSTHTHOI Tepamii 3TiHO  IHIUBITyalbHHX
PHU3HKIB iHCYIBTYy Ta CHCTEMHOI eMOomii Ha
mijicraBi pe3ynbTariB 3a mkanorw CHARDS,-
VASc (>2 0aniB — mokazaHHs A0 MPHHAOMY
AHTUKOATYJISHTIB IS YOJIOBIKIB Ta > 3 QauiB
— JUIsL )KIHOK) Ta peKoMeHAalild €Bpormeich-
KOTO TOBapUCTBa KapIioJOTiB IO JiKyBaHHIO
¢iopunsii mepencepap 2012 ta 2016 pokis
[14, 15]. B sikocTi aHTHKOATY-JISIHTHOT Tepartii
MpU3HAYAINCh TakKli TpymW Tpenaparis:
aHTaronictu Bitaminy K (Bapdapun), npsmuii
iHTiOiTOp (hakTopa Xa (piBapokcaban — 15—
20 mr/no0y,  amikcaban  5-10 mr/mo0y),
npssMuil - iHriditop TpomOiHy (maGiraTpan
220-300 mr/mody). AnTHKOarymsmis Bapda-
PHHOM THPOBOJMIACH 3 YpaxyBaHHSAM MiKHA-
POTHOTO HOPMAJIi30BAHOTO CITiBBiTHOIICHHS
Ha piBHi 2,0-3,0. [Ipu upoMy BciM mamieHTam
rpymiu  PYA, Hesane)xHO BiJ — IIKaIH
CHA:DS,-VASc, no BTpyuaHHs Npu3HaYa-
JUCh AHTUKOATYJSIHTH s TPOMITaKTHKH
PU3UKY TEPHUNPOUEAYPHUX TpPOMOOeMOOo-
JMYHUX YCKJIaTHEHb. TpUBayicTh aHTHKOAry-
nsHTHOI Tepamii anst rpymu PUA 3anexana
BiJl JJAHUX PU3WKY CHCTEMHOI eMOouii: mpu
CHA:DS,-VASC < 2 TpuBaiticTh cTaHOBWIIA 3
Mmicsri, npu CHA,DS,-VASc > 2
NPOJOBXKYBAJIM  TEpaIilo  yBeCh  IeEpioj
nmocmimkenns [14, 15, 16].

Bci namieHTr 0TpUMyBaIH Tepariro 3riJHO
YMHHUX PEKOMEHJalii Ha MOMEHT BKIIIO-
YeHHsl y JTOCTIJDKCHHS 1O JIIKYBaHHIO ceplie-
BOt0 HemocratHocti [17, 18, 19]. Jlus miky-
BaHHS  BUKOPDHCTOBYBAJM  TaKi  TIpynu
mperapariB:  JIiypeTHUKH, OeTa-0JoKaTopH,
OIIOKaTOpH  aHTiIOTEH3UHIIEPETBOPIOIOYOTO
dbepmenTy/abo 0JIOKATOpH  PELIENTOPIB
aHrioreH3uHy. Teparis cylmyTHROI apTepialib-
HOi rinepTensii Ta/abo imemiuHoi XBOpOOH
cepusl MNpHU3HAayagach 3TiAHO PEKOMEHIALil
IIOA0  JIIKYBaHHA  IHUX  3aXBOPIOBaHb.
[NamieHTH TaKoX OTPUMYBAIW TiMOMiIige-
MIYHY Tepalil0 CTaTHHAMU 33 1HAWBITyasb-

HUMH  TIOKa3aHHSAMH  TJI  KOHTPOJIEM
JIMITHOTO CIIEKTPY KPOBi, PiBHIB MEYiHKOBUX
TpaHcamiHa3.

3a OCHOBHHMMH KIIiHIKO-AeMOrpadiYHIMHU
nmokaszHukamu 1o rpymnax (PUA ta KOHTpOIb-
Ha) MaIfieHTH OyJd CIIIBCTABJICHHI: CEpeHii
BiK (59,7 £ 8,6 pokiB npotu 58,2 &+ 8,1 pokis,
p =0,146), cratp (46,3 % 4YONOBIKIB MPOTH
46,6 %, p=0,902), immexkc Macu TiIa
(28,2+5,1 kr/m® mpotu 29,3+ 5,4 xr/m?,
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p = 0,510), gacToTa MapOKCHU3MIB Ha MiCAIlh
(8,94 £ 8,40 mpotu 8,86 + 8,41, p=0,982),
TPUBATICTh ICHYBaHHS OI1 (53,2«
45,8 micsanie  mpotu 51,4 £46,6 wicHIlis,
p=0,364), cepeaniii ®PK NYHA (1,8+0,6
mporu 2,1+0,7, p=0,723), cepemuiii kmac
EHRA (3,1 £ 0,5 npotu 2,9 + 0,6, p = 0,051),
cepenHe 3HadeHHs 3a mkanoww CHADS,-
VASc (3,2+ 1,2 nporu 3,1 + 1,4, p =0,245),
HasBHICTH apTepianbHoi rineprensii (72,1 %
npotu 74,1 %, p = 0,456), mykpoBoro miade-
ty 2 tamy (13,2 % npotu 13,8 %, p = 0,541),
TPaH3UTOPHOI IMIeMidYHOi aTaKkW/iHCYIbTy B
anamuesi (9,6 % mpotu 8,6 %, p=0,519),
piBHi cuctomiunoro (131,6 = 13,5 mm pr. cT.
npotu 132,5 + 21,4 MM pt. cT., p = 0,948) Ta
nmiacromiyaoro (82,2 + 7,9 MM pT. cT. TpoTH
85,3+ 12,7 mm pr. cT., p = 0,127) aprepiainb-
HOTO THCKY.

Otpumani jgaHi micis GopMmyBaHHS 0as3u
naHux oopooistiucs B Microsoft Excel, IBM
SPSS Statistics Premium Faculty Pack 20.0,
HOMep mporpamu: 5725-A54. HopMmanbHICT
PO3MOTy OTpUMAHUX JaHUX OIIHIOBAIACH
3a gomnomoror kputepiiB  Kommoroposa-
Cwmipnosa Ta Illamipo-Yinka. [y onucaHHs
SKICHUX O3HAaK PO3PaxOBYBaJIUCh aOCOJIOTHI
Ta BigHOCHI wactotd (n, %). Just omucy
KUTbKICHUX TIOKa3HHWKIB BUKOPHCTOBYBAJIH
cepenHe 3HaveHHs (M) + craHzapTHE BiJXH-
nerHs (SD). 3 MmeToro MOpIBHSAHHA Ipyn 3a
KaTeropialkHUMH 3MIHHUMH BHUKOPHCTOBY-
BaJIM KpUTEpii XZ Iipcona. [Ins BU3HAUYECHHS
BigHomeHHss mancie (BII) BuHHKHEHHS
monii JUTA KaTeropiaJbHIX 3MIHHUX
BUKOPHCTOBYBAJIUCH TAOJUIl CIOIYyYEHOCTI.
Pi3HUIS BBaXkanach CTATUCTUYHO 3HAYYIIOIO
npu p < 0,05.

PE3YJIBTATHU JOCIIIKEHSA

Po3nozin 3a mpuioMOM KapIiOJOTiYHHX
npenapaTiB y 3arajJbHiil Tpymni cnocTtepexe-
HUX TIAIiEHTIB Ha €Tali BKIIOYEHHS Y
JIOCITI/PKEHHS BiI0OYBaBCsS HACTYIHUM YHHOM:
JypeTHKN npuiManu 135 narienTis
(69,6 %), 6era-6mokaropu (bB) — 153 mamien-
™ (78,9 %), 6;mokaTopu peHiH-aHTIOTEH3UH-
anpoctepoHoBoi cucremu (PAAC- inridito-
pPH aHTiIOTEH3UHIIEPETBOPIOIOYOTO (HEPMEHTY
Ta OJOKATOpPH PEIEHTOPiB aHTIOTCH3WHY) —
155 mamientiB (79,9 %), Il knac anTrapwur-
MIYHUX TIperapaTiB (aMiomgapoH) — 45 martieH-
TiB (23,2 %), inmi rpynu AAIT — 45 nmanien-
TiB  (23,2%), oOpanbHi AHTUKOATYJSIHTH
(OAK) — 64 nmanientn (33 %), rinominigemid-
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Hy Tepamiro (cratman) — 49 namieHTiB
(25,3 %).

Cepenniii mokasnuk mkamu CHA2-DS2-
VASc cranosus 2,72 + 1,15 cepexn 4onoBikiB
ta 3,59 £ 1,23 cepen xinok. [Ipu neransHOMY
BHMBYEHHI I[HOTO MOKA3HUKA B 3aJI€KHOCTI Bij
CTaTi JUIs BU3HAUCHHS TOKa3aHb J0 aHTHKO-
aryJsiHTHOI Teparii BusBieHo, 1o 83,8 %
MaIiedTiB kiHouoi ctati Ta 92,1 % domoBiuoi
Manu TnokazaHHsa 1o mnpuiiomy OAK. 3a
JAHHUMH  TIPOBEJCHOTO aHalli3y 4Yac-ToTa
npuiiomy OAK cepen d9oJOBIKiB CKiamaia
25,8 % (23 mamienra) ta 39 % (41 mamiedTiB)
cepel JKIHOK, TpU I[bOMY CTATUCTHYHO
3HAYYIIOi BiIMIHHOCTI BHUSBJICHO He OyIo,
ajie CIOCTEPIraeThCsl TEHACHINS, IO IICH
MOKAa3HKK BUINHU# cepen xiHok (p = 0,052).

VY nojaneIiioMy MH TPOBEIH MOPIBHSIIb-
HUN aHali3 ocOONHMBOCTEW IiKyBaHHS Ha

erami BKIIOYEHHS y  JOCHDKEHHS B
3aJIeKHOCT1 BiA CTparterii JiKyBaHHS: Tpymna
PYA Ta rpyma MeankaMeHTO3HOi (apma-
KoTepamii (KoHTponbHa Tpyma). He Oymo
3HaWJEeHO CTATHCTHUYHO 3HAUYYIIUX BiIMIiH-
HOCTEH 3a BICOTKOM NPHUHOMY TaKuX TPYII
MpermapariB:  JIiypeTHUKH, OeTa-0iokaTopw,
omokaropu PAAC, amiogmapoH, iHmI Tpymu
AAII, cratunu (tabn. 1), To0To, rpynu Oymu
CHIBCTaBHUMH 32 TMOKa3HHUKaMH (apMakoTe-
pamii Ha eTami BKIFOYSHHS y TOCIIKEeHHS. 3a
JaHUMU NPUXWIBHOCTI O aHTUKOATYJISIHTHOT
teparii y rpymni PYA KinbKiCTh MAIi€HTIB, sKa
npuitmana OAK, Oyna GinbIoo MopiBHIHO 3
KOHTPOJIBHOI Tpymoro: y rpym PYA — 51
nauieHT (37,5 %), y KOHTpoJbHi# Tpymi — 13
namienTiB (22,4 %) (puc. 1).

Ta6mums 1
Table 1

Bincorox xBopuXx, IKi OTpUMYBAaJIH KapAioJ0riuHi mpenapaTu Ha eTamni BKIIOYEeHHA
9
Y JOCJ/I’KEeHHSI B 32J1€KHOCTI BiJl cTpaTerii KOHTPOJII0 pUTMY

Percentage of patients received cardiovascular agents at baseline depending
on the rhythm control strategy

r . A0coJII0THA KibKicThb (%) A0co10THA KinbKicThb (%)
pyru npenaparis I'pyna PYA KounrtposabHa rpyna P
Hiyperuku 90 (66,2) 45 (77,6) 0,115
Bera-6iokatopu 104 (76,5) 49 (84,5) 0,212
Bnokatopu PAAC 111 (81,6) 44 (75,9) 0,361
Awmionapon 32 (23,5) 13 (22,4) 0,189
Ian rpynin AATT 28 (20,6) 17 (23,9) 0,867
OAK 51 (37,5) 13 (22,4) 0,410
CraTvHA 34 (25,0) 15 (25,9) 0,900

Ilpumimxa. PAAC— peHiH-aHTiOTeH3MH-aNIBIOCTepOHOBA cucteMa; AAll-antnaput™iuni npenapat; OAK—opanbhi

AHTHUKOAryJIsIHTHU.

100 -
OAK
¥ 80 A
i)
=
§ 60 -
¥ M Hi
2 40 - 62,5
g Ty p=0,041 ®Tak
g i e 77,6
T 20 - ]
37,5 22,4
O L ; L .
pyna PYA KoHTponbHa rpyna

Puc. 1. lIpnitiom OAK no rpynax Ha eTamni BKJIIOYeHHsI y JOCTiIZKeHHSI 10 TPynax

Fig. 1. OAC intake at the baseline in groups
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3a pe3ympTaTamMd MPOBEACHOTO aHANTIZY
II0JI0 BUHUKHECHHST KOMOIHOBaHOT NIEPBUHHOL
KIHIIEBOI TOYKH B  3aJ€XKHOCTI  BIJX
ocoOymBocTel (hapmakoTeparii Ha  eTarmi
BKIIFOUCHHS Y JOCITIJDKEHHS JUIS 3arajibHOI
TPyNU CTATUCTHYHO 3HAYYIIUM MOKa3HHKOM
BUSIBUJIACH TIIBKW TIPUHANEKHICTH IO TPYIIH:
PYA 4m xontponsHa Tpyna (puc. 2). Illanc
BUHUKHCHHS MEPBUHHOI KIHIICBOI TOYKH OYB
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y 1,9 paziB Hmxunm y tpymi PUYA (BII —
0,510, 95 % nogipunii intepsan (II) 0,267—
0,974). A ocobmuBOCTI MpHtOMY Tpenaparis
Ha 1IbOMYy €Tami HE MaJld CTaTUCTHYHO
3HauyIoro BIUMBY: miypetuku (p =0,502),
bb (p =0,186), Ooxkaropu PAAC
(p =0,847), amiomapon (p =0,358), immi
AAII (p = 0,068), OAK (p = 0,510), craTunu
(p =0,592).

I + Bl
p:[]l[],!|1[] I HI
Bua rpynu = I Br
I
|
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I
I
OAK — i
|
I
o [HLLi AT b * 1
I
T I
= [
N AmiogapoHT] —t—

Brokatopn PAACT

BET

HiypeTuim]

T
2

1
3 4 5

BigHoLEHHA WaHCciB

Puc. 2. BinHomeHHs IMAaHCiB BHHHKHEHHSI NEPBHHHOI KiHIEBOI TOYKHM y 3arajbHiii rpymi B
3aJIe2KHOCTI Bil MpHMiioMy Ipyn npenaparis Ha eTani BKIIOYEHHS y J0CJHiIxkeHHs Ta Buay rpynu (PYA

200 KOHTPOJIbHA)

Fig. 2. Odds ratio the primary endpoint event in the general group depending on the treatment
regimen at the baseline and the type of group (RCA or control)

IIpm mopanmpmniii OIHII OCOOMHMBOCTEH

¢dapmakorepanii Ta BHUHUKHEHHS IOAIN
NEPBUHHOI KIiHLEBOI TOYKH y KOXHIH rpymi
okpemo (PYA Tta KoHTponmpHa Tpyma)

BHSIBJICHO, ITI0 Y KOHTPOJIBHIA TPYITI MPUHOM
iamux  Ttpyn AAIl ta OAK mHa eram
BKJTFOUCHHS Y JOCIIDKCHHS OYB TOB’ I3aHUN 3
BUHUKHCHHSM TICPBHHHOI KIiHIIEBOI TOYKH.

95

anc ii BUHUKHEHHS OYB y 3,9 pa3u BHIIMM
cepea Mauli€HTiB, AKki npuiiManm iHmi AAII
(BII — 3,949, 95% AI 1,198-13,013) ta y
1,8 paziB HwKuMM, ski npuitmaan OAK (BII
— 0,556, 95% AI 0,399-0,965) (puc.3). ¥
rpymni PYA Takoi TeHACHINI BHUSIBICHO HE
Oyio (puc. 5).
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Puc. 3. BigHomeHHs maHCiB BHHMKHEHHS NMEePBMHHOI KiHIEBOI TOYKH Yy KOHTPOJBHili rpymi B
3aJIe’KHOCTI Bil mpuiioMy rpyn npenapariB Ha eTani BKJIIOYeHHS Y T0CTiIzKeHHSA
Fig. 3. Odds ratio the primary endpoint event in the control group depending on the treatment

regimen at the baseline

CTaTUCTUYHO 3HAYYLIIOTO 3B’SI3KY MIX
ocoOymBoCcTSIMH  (hapMakoTepamii  Ha  3-
MICSYHOMY eTali Ta BHHUKHEHHSM MO
MIEPBUHHOT KiHIIEBOT TOUKH HE OYIIO0 BUSBICHO
B 000X rpymnax (p > 0,05).

3a pesyibraTaMH aHami3y OCOOJHMBOCTEH
¢dapmakorepanii Ha 2-piyHOMY eTami Ta iX
3B’S130K 3 BUHUKHEHHSM IMEPBUHHOI KiHIIEBOT
TOYKH CTATHCTHYHO 3HAYYIIAX 3aTEKHOCTEH

96

y KOHTpOJIBHIH rpymi BHABIEHO HE Oymno(p >
0,05). VY rpymi PUA miaHc BUHUKHEHHS MO
MEepBUHHOT KiHIEBOi Toukn OyB y 3,1 pasm
BUIIMM Cepell TNAI[l€HTIB, SKi MpUAMaIH
niyperukun (BIO — 3,130, 95% I 1,111-
8,824), takox, mpuitom bb acomitoBaBcs 3
3,4 pa3u HIKYMM MmaHcoM Iux moxid (BLI —
0,296, 95 % 1 0,128-0,688) (puc. 4).
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Puc. 4. BinHomeHHs1 maHciB BUHUKHEHHSI MePBUHHOI KiHleBol Touku y rpyni PYA B 3aiexHoCTi
Bil npuiiomMy rpyn npenaparis Ha 2-piuHoMYy eTami

Fig. 4. Odds ratio the primary endpoint event in the RCA group depending on the treatment

regimen at the 2 years follow-up

[lpy oWiHII OKpPEeMUX HECTIPUATIMBUX
NOJil, sKI CKIaJaliu TMEepBUHHY KIiHIIEBY
TOYKY, Y KOHTPOIBHIH TPyI MIaHC TOCIi-
Tamizauii 3 I[PHUBOAY CEpPLEBO-CYAWHHHX
3axXBOpIOBaHb Yy 3,9 pas3iB HIKYMM cepen
namieHTiB, ski npuiiMain OAK mpotsrom
2pokxis (BII-0,257; Al 0,067-0,990;
p = 0,040). V¥ Toii ke wac y rpymi PYA Ttakoi
TeHJeHL1 BusiBiieHO He Oyio (p = 0,765).

Ipu onminmi  pusuky  TIA/incynasry
OPOTATOM 2 POKiB Ta NPUHOMOM JOCTiJ-
KYBaHUX TPYI MpenapariB y KOHTPOJIbHINA Ta
rpymi PYA craTHCTHYHHX 3B’SI3KIB BHSBJICHO
He OyJ0.

3a pe3ynabTaTOM IPOBEACHOIO aHalizy
BIUIUBY OCOOJMBOCTEH Tepamii NpoTArom
nepmux 3 MICAIIB Micisg BKIIOYEHHS Yy
JOCHI[UKEHHS] Ha  PHU3UK  BUHHUKHEHHS
peruauBy @I mpoTarom 2 pokiB BHSIBHIOCH,
0 y KOHTPOJIBHIN TPyl He OyJI0 3HAWIECHO
CTaTUCTUYHO 3HAYYIINX PU3UKIB BUHUKHEHHS

97

peruanBy DIT B 3aJIEKHOCTI Bi
ocobumBocteit  dapmakorepamnii  (p > 0,05).
[Ipu mpomy y Tpymi PUA maHC BUHUKHEHHS
pernuBy ®I1 OyB y 3,8 pa3iB HUKINUM cepe]y
namieHTiB, sKi npuiiMamu aiyperuxu (BLI —
0,258; 95 % A1 0,118-0,563; p=0,001) Ta y
2,5 pa3u Hmx4uM npu npuiiomi BB (BII —
0,398, 95% JI 0,161-0,987; p =0,053).
Taxox, npuiiom iHri06iTOpiB PAAC 3HIKYBaB
1aHc BUHUKHEHHs peuuanBy @I y 3,3 pasu
(BII-0,298;, 95% Al  0,117-0,760;
p=0,011). Ilpuiiom OAK acormiroBaBcs 3
maHcoM BUHUKHEHHS permauBy PII y 3,9
pa3iB HIKYUM MOPIBHSIHO 3 THMH, XTO IIfO
rpymny npenaparis He npuiimas (B — 0,253;
95% I 0,079-0,809; p = 0,024). Ilpuiiom
amionapony (p = 0,705), immmux rpyn AAII
(p = 0,866) ta crarunis (p = 0,887) nporsrom
mepmux 3 MICAIIB HE MaB CTaTUCTHYHO
3HAUyI[Or0 BIUIMBY HA PHU3UK PELUAUBY

(puc. 5).
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Puc. 5. Binnomennss manciB y rpyni PYHA mono BuHukHeHHs: pusuky peumauBy PII nporsirom

2 pokiB crocTepeskeHHs B 3aJIEXKHOCTI Bil mpuiioMy rpyn npenapariB Ha 3-micsiuHoMYy eTami
Fig. 5. Odds ratio of the AF recurrence in the RCA depending on the treatment regimen at the 3-

months follow-up

Uepes 3 Ta 24 MicsIi micis BKIOYSHHS y
JoCITipKeHHsT Oyia MpoaHalli3oBaHa JHHAMI-
Ka 3MiH Yy BIJICOTKax MpHHAOMY TIpyI
JOCHTIDKYBaHUX — IperapaTiB Mo  rpynax:
KoHTpousibHa Ta PUA.

[Ipu ominmi mpuiioMy IiypeTWKiB Ha 3-
MICSYHOMY €Talli CIIOCTepEeXXEeHHs He OyIo
BUSBIIEHO CyTTeBUX 3MiH (p = 0,115) wmix
rpynamMu. Ha TpuBanimomy etami (2 pokn)
OyJlo BHM3HAYEHO CTATUCTHYHO 3HAUYIIE
3HW)KEHHS YaCTKH MAIliEHTIB, SKi MpUAMaH

(p <0,001). Buwaroum nuHaAMIKy 3MiH Y
BiJICOTKAaX MPHHOMY IIyPETHKIB y KOXHIH 3
rpyn okpemo, y Tpymni PYA BiaMmideHo
CTaTUCTHYHO 3HAYylle 3HIDKEHHS 4epe3
2 pOKM TCls BKIIOYECHHS Yy JIOCIIHKCHHS
HOPiBHSAHO i3 3-Micstunum etarom (p < 0,001)
Ta eramom BkmodenHs (p <0,001). VY
KOHTPOJIGHIA TPy, HaBIaKH, BiJACOTOK
MalieHTiB, SAKi  OpuUiMamd  JAiypeTHKH
CTaTUCTHYHO 3HAYYNIO 30UIBIIMBCS, K
MOPIBHSIHO 3 €TarnoM BKJIFOYEHHs, TaK i 3 3-

oo Tpyny npenmaparie y rpymi  PUA micssyauM etaroM (p = 0,021) (puc. 6).
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Puc. 6. IIpniiom aiypeTukis 1o rpynax Ha pi3HHX eTanax CIOCTepeKeHHs
Fig. 6. Diuretics intake in groups at the different follow-ups



IIpu amami3i mamieHTiB, sIKi mpuiiManu bb
Ha pI3HUX eTamax CIOCTePeKEHHS, Mixk
rpynamMd He OYJO BHABICHO CTaTUCTHYHO
3HAYymoi BIAMIHHOCTI Hi Ha 3-MiCSIYHOMY
erari croctepexenus (p = 0,108), Hi gepe3
2 pOKM TiCJsl BKIIIOYCHHS Y JIOCIIKCHHS
(p=0,531). IIpn mpomMy Ha erami aHamizy
OKpeMO JJsl KOXXKHOI 3 Tpym BiAMi4€HO
CTaTUCTUYHO 3HAYYIE 3HWKCHHS MpUHOMY
i€l rpynu npenapariB Ha 2-piuHOMYy eTami. Y
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2 pOKM 3HAa4YHE 3HIDKCHHS TIOPIBHSIHO SIK
BiJICOTKOM TMAI[I€HTIB, SKi MPUIMAaTH Ha eTari
BkmtoueHHs (p = 0,002), Tak 1 3 3-MicsSYHUM
eraniom (p <0,001). ¥ xoHTpombpHil rpymi
crocTepiraiach Cxoka JWHAMIKa 3MiH:
He3HayHe 30UThIICHHS Ha 3-MICSIYHOMY eTari
(p = 0,083) Ta BUpaxkeHe Ha 2-piuHOMY eTari
(p=0,003) npu mTOpiBHAHHI 3 eTanoM
BKJIIOUCHHS, a TAKOK CTATHCTHYHO 3HAUYIIE
3HW)KEHHS Ha 2-pIYHOMY eTalli NOpPiBHSHO 3

rpyni PUA cnouaTtky Bigmidanoch He3HadHE piBHEM  Ha  3-MiCAIli  CHOCTEpPEKEHHS
30UTBIIIEHHST YaCTKHU IMAINIEHTIB, SIKi MPpUAMaTH (p <0,001) (puc. 7).
bb (p=0,059), a Ha TpuBamomy mepiomi y
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Puc. 7. llpuiiom 6eTa-0/10KkaTOPiB MO rpynax Ha pi3HUX eTanax cNoCTepesKeHHs

Fig. 7. Beta-blockers intake in groups at the different follow-ups

3a manumu npuitomy OnokaTtopiB PAAC
He Oy/no BHSBJIEHO CTaTUCTUYHO 3HAUYIIOL
pi3HMLII MDK TpynmamMu Ha 3-MiCSYHOMY
(p = 0,584) Ta 2-piunomy eranax (p = 0,180).
[Tpu BUBYEHHI TOKa3HWKA OKPEMO Y KOXKHill 3
rpyn He Oyno BHSBICHO PI3HHUII Mik
MOYaTKOBUM BiICOTKOM Ta 3 MicsusMu. Aje
y rpyni PYA Ha 2-piuHOMy eTarli BHUSBICHO
3HaYyIle 3HIDKEHHS YaCTKU TMAli€HTIiB, SIKi

99

npuiiManu  6iokatropu PAAC mopiBHAHO 3
eraniom BikroueHHs (p = 0,005) Tta 3-
MicsuHuM etanoM (p = 0,025). Ilpu upomy y
KOHTPOJIBHIN TpyIi He OyJIO HisIKOi pi3HUII
MK IIOYaTKOBHM piBHEM Ta 3-MICSYHUM,
npore Ha 2-piyHOMY  eTami  BiJICOTOK
namieHTiB, ki npuiimanu 6mokaropu PAAC,
CTaTUCTHYHO 3HAYYILIO 301 IINBCS
(p = 0,025) (puc. 8).
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Puc. 8. Ilpniiom 60katopiB PAAC no rpynax Ha pi3HHX eTanax clocTepesKeHHs
Fig. 8. RAAS blockers intake in groups at the different follow-ups

AHami3yroun TpUAOM aMiofapoHy Ha
PI3HUX eTarax CIIOCTePEKEHHS MiX TPYyIIaMH,
CTATUCTUYHO 3HAYYIIOl BIAMIHHOCTI
BUsiBlieHO He Oyno (p = 0,867). Ilporte, mpu
OIIHIII I[IOr0 TIOKa3HWKA 4epe3 2 POKHU
BUSIBIICHO  CTQTHCTHYHO  HOTO  3Ha4yIle
3HmwKeHHs y rpyni PYA mopiBHSHO 3
KOHTpOJIbHOIO rpymnoio (p < 0,001). Oxpemo y
cepelinHi KOXKHOI 3 Tpyn Ha 3-MicsS9HOMY
eTarti CIOCTEPEIKEHHS BU3HAYAIOCH
CTaTUCTHYHO 3HAUYIEe 30UThIIECHHS BiJICOTKY
TAI[IEHTIB, AKI TMpUAMalK amioapoH, B 000X
rpynax (p <0,001). ¥V xoHTposbHill Tpymi

MOKA3HKK 3aIuIuBCs HesMinauM (p = 0,998)
Ha 2-pigHOMY eTalli Ta CTATUCTHYHO 3HAYYIIO
301IBIIMBCS TIOPIBHSHO 3 0a30BUM piBHEM
(p<0,001). ¥V rpyni PYA cnocrepiranack
CcXOXa CHUTyallii Ha 3-MiCsYHOMY eTami —
3HauyIIe 301IBIIeHHAS BiICOTKA MAIli€HTIB, SKi
npuiiManyn amionapos (p < 0,001), ane Ha 2-
piuHOMY  eTami  CTaTHCTHYHO  3HAYyIle
3HIKEHHS 1[bOTO MOKa3HWKa MOPIBHSIHO 3 3
MmicsaauM etaroM (p < 0,001); mopiBHSHO 3
€TaroM BKIIOYEHHS Y JOCIHIKEHHSI CYTTEBOI
pisauii  BusiBiieHo He Oyino (p <0,157)

(puc. 9).
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Puc. 9. lIpuiiom amiogapoHny nmo rpynax Ha pi3HMX eTamnax crocTepeKeHHs
Fig. 9. Amiodarone intake in groups at the different follow-ups



OLiHIOIYM  BIJACOTOK IMAIlEHTIB, SKi
npuiivany  iHmi  AAIL, BusBIeHO cTartuc-
TUYHO 3HAUyLIe 3HIDKECHHA Ha 3-MiCIYHOMY
eTami cmoctepexxeHHs |y rpym PUA
(p =0,002) mopiBHSIHO 3 IPYIO KOHTPOJIIO.
Uepes 2 pokd mmicisl BKIIOYEHHS Y TOCIIA-
JKCHHSI YacTKa IAIi€HTIB, SKi MPUAMaNH 1HIII
AAII Oyna maiixe y 5 pa3iB MEHIIOIO, HIX Y
KOHTpOsbHIK Tpyni (p < 0,001). Ilpu ouixmi
OO TMOKa3HUKA OKPEMO IJISl KOXKHOI 3 TPy
OKpeMo BHUSBIEHO, o y rpymi PUA BigcoTok
MaIieHTiB, ski npuiiManu iamm  ATII,
3aITUIIABCS] HE3MIHHAM Ha 3-MIiCSYHOMY eTarri
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mopiBHSAHO 3 erarnoM BKmodeHus (p = 0,083).
Ane Ha 2-piuHOMY eTami CIIOCTEPEXKCHHS
3a(ikcoBaHO CTaTHCTHUYHO 3HAYYIIC
3HW)KEHHS [[BOTO MOKa3HHKa MOPIBHAHO 3 3-
MicssaHuM eTaroM (p < 0,001) Ta moYaTKkOoBHM
piBaem (p<0,001). ¥V Toif xe Hac y
KOHTPOJIBHIA Tpym Ha 3-MicsSdHOMY eTari
BiIMIYaJioOCh 301IbIIEHHS YacCTOTH MPUHOMY
inmmx AAIl (p=0,003) Ta weit piBeHb
3aJIUINMBCS MalXKe HE3MIHHHM 4epe3 2 POKH
(p = 0,998); TOPIBHAHO 3 €TAIOM BKIIFOYCHHS
— CTaTUCTHYHO 3Hadyme 30UThIIeHHs (p =
0,003) (puc. 10).
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Puc. 10. llpuiiom inmux AAII no rpynax Ha pi3HHX eTanax CIoCTepeKeHHs
Fig. 10. Other AAD intake in groups at the different follow-ups
Y rpyni PYA He Oyrno 3HaiijcHO 30inbIeHHs yactotu npuiiomy OAK uepes 3
CTATHMCTUYHO 3HAYYIIOi BIAMIHHOCTI 34 MICAIIl IMICAS BKJIIOYEHHS Yy JAOCIIIKCHHS

BiZICOTKOM mpuiioMy Bcix rpyn AAIIl na 3-
MICSIYHOMY €Talli CIIOCTEPEKEHHSI 3arajioM Ta
BUHHUKHEHHSIM PELUUBY MPOTSATOM 2 POKiB: y
MIACPYIl 3 PEeUUAMBOM BIZICOTOK IAIlIEHTIB,
gkt mpuiiMaB  AAIl  mpoTsrom  1poro
nepiony craHoBuB 92,2 %, y miarpymi 6e3
peuunuBy — 95,8 % (p = 0,475).

IIpy oIiHII BiJCOTKIB MAIli€HTIB, SKi
npuiivamn OAK, Ha pi3HHX eramax crocre-
peKeHHsT BUsBIEHO, 1o y rpyni PUA weit
MMOKa3HUK OyB CTAaTHCTUYHO BHUIIUM IIOPiB-
HSTHO 3 KOHTPOJILHOIO TPYIIOI0 Yepe3 3 Micsi
micis  BKIIIOUEHHST Yy JocHikeHHs (p <
0,001), mo € He3MIHHUM dYepe3 2 POKH.
JocmipKkyroun  OKpeMo TOKa3HUK Yy TpyImi
PUA, 3a(ikcoBaHO CTaTUCTHUYHO 3HAYYIIEC
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(p<0,001), ta ioro 3Hauyymle 3HIKEHHSI
gyepe3 2 poku micas Toro (p < 0,001). Tpeba
3ayBaXHUTH, W0 KUIBKICTh MAIIEHTIB, SKi
npuiivann OAK depe3 2 poku micist abusiii
CTaTUCTUYHO 3HAUYIIO 3pociia Maixke Yy
1,5pa3u (p<0,001). Y KOHTpOJBHIN TpyIIi
gyepe3 3 MICSAIl MIC/A BKJIFOYEHHS y JIOCIIJ-
JKEHHS BIIMIYaIoCh CTAaTUCTHYHO 3HAYYIIE
30UTBIICHHS YaCTKY TAII€HTIB, SKi MPUIMAaTu
OAK (p=0,014), ane na 2-piuHOMy erami
e [TOKa3HUK 3HAYYIIO 3HU3UBCS
(p = 0,025). IlopiBHSIHO 3 piBHEM Ha eTaIri
BKIIFOUCHHS y Iill Tpymi Yepe3 2 pOKU YacTKa
narienTis, ski npuiimanu OAK 3amummnach
Maibke HeaMiHHO (p = 0,665) (puc. 11).
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Fig. 11. OAC intake in groups at the different follow-ups

BigcoTok marmieHTiB 1Mo rpymax, ki
MpUiMay CTAaTHHH, Yepe3 3 Micslli Ta 2 POKH
micys BKIIIOYEHHS Yy JAOCHiIKEHHS CTaTHC-
TUYHO 3Hauymo He 3miHumBcs (3 = 0,138 Ta
p = 0,209 Biamosimno). Ilpu npomy y Tpymi
PYA  BusHauamoch 30UTBIICHHS  YacTKH
MAIli€HTIB, AKI NpUiMald CTaTHHA Ha 3-
MICSYHOMY €Talli MOpIBHAHO 3 0a30BUM
piBaeMm (p <0,001), ame x 2 pokam mei
NOKa3HUK 3HaunMmo 3Hm3uBCs (p < 0,001).
Byno BcraHoBieHo, mo y rpymni PUA dactka

CTaTHUCTUYHO 3HAYYIIO 3pOCiia MOPIBHAHO 3
eTaroM  BKJIIOYCHHS Y  JOCIHIIKCHHS
(p<0,001). YV koHTponbHIH Tpymi uepes
3wmicsmi Ta 2 poKM BHUSBIEHA CXOXka
CUTYallisl: CIOYaTKy CTATUCTUYHO 3HAUYIIO
30UIBIIMBCS BIZICOTOK THX, XTO PETYISPHO
npuiiMae cratuan  (p = 0,014), a morim
3HaunMo 3HU3uBCA (p = 0,025). Ilpote npm
MOPIBHSAHHI TIOKa3HHKIB €Tary BKIIOYEHHS Yy
JOCTIA-KEHHs] Ta pIiBHA depe3 2 POKHu
CTaTUCTUYHO 3HAYYIIUX BiIMIHHOCTEN

MAIli€HTIB, AKa npuiimae CTaTWHH, BusiBIICHO He Oyio (p = 0,997) (puc. 12)
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Puc. 12. IlpuiioM cTaTHHIB M0 rpynax Ha Pi3HUX eTanax cNoCTepesKeHHs
Fig. 12. Statins intake in groups at the different follow-ups



OBI'OBOPEHHA

VY Hamomy IOCHiDKeHHI NpUHOM 1HIIMX
AAII 30inpyBaB maHC BHHUKHEHHS IMOJIIN
MIEPBUHHOT KiHIIEBOI TOYKH. Y IOCIIDKCHHI
EAST-AF, ne BuBuaBcs edekt 90-meHHOrO
npuiioMy aHTHapuTMikiB micasi PYA 3
npuBony ODII, Oynmm oTpumaHi AaHi MIOAO
3HAUYIIOTO 3HIKCHHS PH3UKY pPELUUINUBY
OpOTATOM  MEpPIIMX 3 MICALIB  Ticis
BTPyYaHHS TMOPIBHAHO 3  KOHTPOJIBHOIO
rpymnoo, aje He Majo BIUIMBY Ha CEpLEBO-
CymWHHI Tomii Ta PH3UK pENUIuBy Yy
tpuBanimiit ¢asi [20]. Ilpu neransHOMY
BUBYCHHI JIOCJIDKEHHS, BHUSBICHO, IO Y
HBOTO OyJIO BKIIOYCHO JIMIIE TAI[iEHTIB
OKpeMoro perioHy SmoHii, TOX, Ha pillleHHS
100 WOro BUKOPUCTAHHS  PE3YJIbTaTiB
MaloTh BIUTHMB PAacoBi PO30i1KHOCTI, 1 TLIBKH
8,1 % manientie Mamu CH. Awmiogapon
OTPUMYBAJIM TiIbKK 5,2 % mallieHriB, a BCi
inmi — AAIT 1 ta inmi npenapatu I xmacy
(coramom, Oempumin). Sk  3a3HaYaNOChH
aBTOpaMHU, BiACYTHICTh IMO3UTHBHOTO BILTUBY
Ha CepIEBO-CYIUHHI MOl MOXYTh OyTH
NoB’si3aHi 3 MOOIYHUMU MdisIMH TpenapaTis,
MPOAPUTMOTEHHUM €(PEKTOM, OCOOIUBO Yy
JITHIX TAIEHTIB 13 CTPYKTYPHUMH 3MiHAMHU
cepusl. Pesynpratu HEI[0JaBHHOT'O
0araToLeHTPOBOIO PaHIOMi30BaHOTO
nocmimpkenass RACE 3 [21] npomemoHCT-
pyBaIM BHCOKY €QEKTHBHICTh TPHBAJIOTrO
3actocyBaHHs pisHUX AAIl ams KoHTpOIO
putmy y namientis 3 ®II Ta cymyrasoro CH,
OULMBIIICTh  TAIli€HTIB, #AKi yBiAODIM Yy
nocimmkenns, wMaau came CH-3®BJIIIIL
Haityacrime 3 ycix AAIl BuKOpUCTOBYBaBCS
amionapoH (46,3 %). [1o6iuni edexrn Tepamii
AAIl BuWHUKamM perynsipHO, ajie He Oynu
3arpoO3JIMBUMHU Ta 3HUKAIHM INCIA BiAMIHU
npenapary, Ipu IbOMY aMioJapoH BiIMiHEHO
Oyrno 7 % mamientiB (5 % — duekainin, 22 %
— coranon, 33 % — aponenapon). Emizonis
[UTYHOYKOBHX  TMPOAPUTMIYHUX  €(EKTiB
3adikcoBaHo He Oyio. [TopiBHSIHHS 3 HALIUM
JTOCITI/DKEHHSIM JIIMITOBAHO THM, IO CEPEIHS
TpuBanicte icHyBanHi @I y RACE 3
CTaHOBHJIA BCHOTO 3 Micsflli, B TOW 4ac, AK
OUIBIIICTG MAII€HTIB HAIIOTO JOCIIKEHHS
Manau OaraTopiyHe ICHYBaHHS apwTMii Ta
MOBIIOMIISITN TIPO Hee()EKTUBHICTh ACKITBKOX
rpynt AAII fo 3anydeHHs y qocmipKeHHs. Sk
3a3Ha4aJioch  aBTOpaMHM Yy  JIOCTiKEHHI
POWDER AF [22], micnst OsiBH KaTeTepHUX
a0 muisa nikyBanas @I, y mocipkeHHIX
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BOHU 3aBXKIU MIPOTHCTABIIIOTHCS
¢dapmakoreparnii AAII, sk 4Oroch «HOBOTOY»
MPOTH «CTaporo». Aje, sSK 1 B Halomy
JMOCTIPKEHH], 3a3BUYail, 130JIA1is JIEr€HEBUX
BEH 3a [OIIOMOTOI alIsIii BHUKOHYETHCA
miciast HeedekTuBHOrOo JikyBaHHS AAIl i
Iy’)Ke PIAKO MepBUHHO. ABTOpPH 3a3HAYAIOTH,
o nmoennanHsa AAII Ta katerepHoi a0l €

e(PeKTUBHOIO Ta OE3MEYHOK CTPATETIEr
JKyBaHHS; TaKky KOMOiHaIIi1o B
pEeKOMEHIAIlIAX  Ha3WBalOTh  TiOpUIHUM

KOHTPOJIEM PUTMY, 110 MOKE 3HAWUTH IIHpIIe
3aCTOCYBaHHS y KJIHIYHIA MPaKTHI, HIX
3a3Buuail  odikyerbcs [4], ocobmuBO s
MAIi€HTIB i3 JTOBrOTPUBAIMM iCHYBaHHIM
OII, monepeaHiM HeeEKTUBHIUM KOHTPOJIEM
putmy 3a gomomororo  pisHEX  AAII
CTPYKTYpPHHUM PEMOJCIIOBAaHHAM CepLs SK
Pe3yIbTaTOM IBOTO IPOLECY Ta CYIYTHHOIO
CH-3®BJILI.

Hami  orpumani  pesynbTatu
MO3UTUBHOTO  BIUIUBY  NPHHOMY
OyokaTopis, OmoxaTopiB
(IAIld/capranu), miypeTUKiB Ha PHU3UK
BUHUKHEHHs1 peuuauBy DIl yepe3 2 poku
MiCJIsl BTPYyYaHHS MiATBEPIDKYIOTHCS OJTHUM 13
HanpsiMKiB 'y JikyBanHi @Il — Tak 3BanOl
KOHIICTIIT «BUNepepKaIbHOI Tepariin., OII €
pe3ynbpTaToM ab0 MapKepoM CTPYKTYPHOTO
pPEMOJEIIOBaHHSL  TlepeacepAb Ta  TICHO
NoB’si3aHa 3 MEPEACEpIHOI0  KapAiomio-
natiero. [lpenapartu, ski BIUIMBalOTH Ha
npoiiec PEMO/ICITIOBaHHS nepezaceps,
MOXYTh 3ano0irtu BuHUKHEHHIO DIT abo Ti
pEIyIyBaHHIO, AIF0UH SIK HeTpamuiiitai AATL
[4, 23, 24]. CnocrepexyBaHHil CIPUATIUBUIA
epektr  Oera-OnokaropiB ~ Moxe  OyTH
pe3ynbpraToM  TpaHchopmamii  KIIHIYHO
BupaxkeHoi @Il y OescumnromMHy depes
KOHTPOJIb YaCTOTH CEPIEBUX CKOPOYEHbB I
Jac napokcusmis [4, 24].

IAII® Tta  Onokaropm  peuenTopiB
anriorensuny (bPA) mokazanu oOHamiiiamBi
pesynprat y mpodimaktumi  OIT  y
NOKITIHIYHUX JOCHIDKEHHAX. SIK IToKa3aiu
PETPOCIIEKTHBHI aHAII3M Ta JOCIIPKEHHS, J1e
®II Oyna  momepeAHBO  BHU3HAYEHOIO
BTOPUHHOK KiHIEBOK TOUKor0, AIID/EPA
MOXYTh 3amoOirtu BuHUKHeHHI0O OPII y
MAIIEHTIB 3 JTUCHYHKITIEIO JI,
rineprpodiero  JIIII abo aprepiaibHOO
rineprensiero. He3Baxkaroum Ha IeKiJTbKa
MO3UTUBHUX MaJloMacIiTaOHUX MPOCIIEKTUB-
HUX  JOCHI[DKEHb 1  PETPOCIEKTUBHHX
aHamiziB, OuIBLII paHIOMi30BaHI KJIIHIYHI

LI00
Oera-
PAAC
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JTOCIT IPKEHHS MoKa3an CyTIepedsnBi
pe3yibTaTH 1 HE 3MOTNIM MiATBEPAUTH POIb
AIl® abo BPA y BropuHHIii npodimakTuii
()| [4]. Pesynbsratu HEIOIaBHO
OIyOJIiKOBaHI pe3ynbTaTH PaHAOMI30BAaHOTO
JOCIIDKEHHS 00 IHTEHCUBHOT'O KOHTPOJIIO
apTepiaJlbHOT0O  THCKY  TOpIBHSHO 13
CTaHJApTHOIO TEpali€ro MOKa3alH, 10 Cepex
MAI[iEHTIB 13 MiJBUIICHUM CEPICBO-CYIHH-
HUM PHU3UKOM JOCSITHEHHS CHCTOJIIYHOTO
aprepiasibHOr0 THUCKY MeHme 120 MM pT. CT.
NPU3BOAWIO 10 HIKYOI YaCTOTH CEpHO3ZHHX
CEpIIeBO-CYIMHHUX  TOMIA 1  HWKYOL
CMEpTHOCTI BiJl YCiX MPUYMH, HIX Opi€HTAIIis
Ha CHCTOJNIYHUI apTepiaibHUH THUCK MEHIIE
140 MM pr. ct. [25].

[lo3uTHBHMI BIUTUB MIypETHKIB, V TIEPITY
Yepry — aHTaroHiCTiB MiHEPAITOKOPTUKOL JHIX
penieniropis (AMP), Oyiio mokazaHoO TakoX y
nauieTis 13 CH-3®OBJIIII He3anexHo Bix
6azoBoro crarycy @Il [26]. AMP wmoxHa
po3risagaTu siK 0aratoo0insiouy «BUMEpEN-
JKaNbpHY Tepamio» ais npodimakruku OII y
MAIliEATIB 13 CYIyTHIMHA 3aXBOPIOBAHHAMH
cepis [27].

Y Hamomy JOCHiPKEHHI TPUIOM CTaTHHIB
HE MaB CYTTEBOTO BIUIMBY Ha KiHIIEBI TOYKH,
0  BIJANOBIJa€ JaHUM  OIYOJIIKOBaHUX
JOCII/DKeHb, ajle [ TIpyna MpernapariB
pO3IIsiIaeThCca SIK  IKaBl KaHIUOATH JUIS
«BUTEPEPKAIBHOI Teparii», OCKIIBKH pPOJib
sanasensst npu OI1 nobpe BcraHoBieHa [28].
OnHak, Ha JaHWi Yac Opakye aJeKBaTHO
PO3pOOJICHUX KITIHIYHUX JIOCHIDKCHb  JIJIst
migTBeppKeHHs 1iel Teopii. KonkpertHi rpymnm
MAIliEHTIB, Yy SKUX CTaTUHH  MOXYTh
BUKJIMKaTH 3BOPOTHE PEMOJICIIOBAHHS, TOKU
HE BU3HAUEHI, ajie pe3yJIbTaTh PEeECTPY
CARAF cBiguath npo Te, 1o naiieatu 3 OI1,
AKi BXKe TpUiiMaloTh Oera-OnokaTopw,
MOXYTh OTpUMATH TO3UTHBHUN e(eKT BiA
Teparrii craTuHamu [29].

3aranom @Il 30i1bL1y€e pU3MK IHCYIBTY B
I’SITh PasiB, ajie¢ PU3MK HEOMAHOPIIHUI cepes
MMali€HTIB Ta 3aJIe)KUTh BiI HAABHOCTI
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PECULIARITIES OF PHARMACOTHERAPY OF CHRONIC HEART FAILURE
WITH RETAINED LEFT VENTRICULAR EFFICIENCY AND ASSOCIATED ATRIAL
FIBRILATION DEPENDING ON THE METHOD OF HEART RHYTHM CONTROL

Zolotarova Tetiana®CP, Bilchenko Oleksandr A%, Volkov Dmytro?, Pasyura Igor EF,

Prylutska Kateryna®

A —research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D —
writing the article; E — critical revision of the article; F — final approval of the article

Introduction. Only small studies in selected centers have examined the effect of rhythm control strategy,
including catheter ablation, on major cardiovascular events, mortality in patients with long-term atrial
fibrillation and concomitant chronic heart failure with preserved left ventricular ejection fraction and features
of pharmacotherapy.

The aim. To study the peculiarities of pharmacotherapy in patients with heart failure with preserved left
ventricular ejection fraction and concomitant atrial fibrillation over a long period of observation, depending
on the implementation of a rhythm control strategy: radiofrequency ablation or pharmacotherapy and their
impact on endpoints.

Materials and Methods. The study included 194 patients with a mean age of 59.3 + 8.5 years with atrial
fibrillation and concomitant heart failure with preserved left ventricular ejection fraction 1-I11 of the NYHA
functional class. Patients were divided into 2 groups: 136 patients who underwent radiofrequency ablation,
and 58 patients in the control group who did not undergo intervention and continued antiarrhythmic
pharmacotherapy. The patients were compared according to the main clinical and demographic indicators. An
assessment was made of the characteristics of pharmacotherapy and different stages of observation by group
and its impact on endpoints.

Results. In the control group, the use of antiarrhythmic drugs other than amiodarone and oral
anticoagulants at the baseline of the study was associated with the primary endpoint. The chance of its
occurrence was 3.9 times higher among patients taking other antiarrhythmic drugs (odds ratio—3.949, 95 %
confidence interval 1.198-13.013) and 1.8 times lower among patients taking anticoagulants (odds ratio -
0.556, 95 % confidence interval 0.399-0.965). In the ablation group, the chance of a primary endpoint event
occurring was 3.1 times higher among patients taking diuretics at 2-year follow-up (odds ratio —3.130, 95 %
confidence interval 1.111-8.824), and beta-blockers were associated with 3.4 times lower chance of these
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events (odds ratio — 0.296, 95 % confidence interval 0.128-0.688). In the ablation group, there was a
statistically significant decrease in the percentage of patients requiring diuretics 2 years after inclusion in the
study compared with the 3-month stage (p < 0.001) and the inclusion stage (p < 0.001).

Conclusions. Long-term use of beta-blockers after intervention is associated with a reduced risk of
primary endpoint events in the ablation group. Taking diuretics, beta-adrenergic receptors, and renin-
angiotensin-aldosterone system inhibitors during the first 3 months after the intervention reduces the risk of
atrial fibrillation recurrence in the long-term follow-up period in the ablation group.

KEY WORDS: heart failure, preserved ejection fraction, radiofrequency ablation, pharmacotherapy, atrial
fibrillation
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CYYHACHI METOJU XIPYPT'TYHOI'O
CJOYXOITPOTE3YBAHHA

Ianuenxo T. I0.

Pe3tome. OcTaHHIMH pOKaMHM KIUIBKICTh XBOPHUX 13 HOPYIIEHHSIMH CIyXy Y BCBOMY CBITI IOCTiifHO
30inbIIyeThes. 3a oninkamu BOO3, HeBupinieHa pobiieMa BTpaTH CIIyXy IOPivHO KomTye cBiToBi 980 Miupa
mon. CIIIA. B pganmii vac 3Ha4HO 30UTBIIMIACS KUIBKICTH JITEH 1 IOPOCIMX 3 CEHCOHEBPAIHLHOIO
NPUTITYXyBaTICTIO.

MeTa — MOCHIANTH HACHIAKHM MOPYIICHHS CIyXy Yy JIIOJAWHHM Ta ONHMCaHI XipypriuHi METOIU BUPIIICHHS
JaHoi IpoOJieMH Ha OCHOBI HAYKOBOTO aHAJII3y CYYaCHHX JITEpaTypHHUX JaHUX.

Marepianu Ta meroau. [IpoBeneHO KOMIUIEKCHUIT MOIIYK PEIeBAaHTHHX JITEPAaTYpHHUX JDKEpENl Y TPYIHi
2021 poky 3a JA0MOMOTOI0 eleKTpoHHHX 0a3 manux PubMed, EMBASE, MEDLINE,U.S. National Library of
Medicine Clinical Trials, Research Gate ta Cocharane Library.

PesynbTraTn. He3Bakaroun Ha BHCOKO TEXHOJOTIYHI MIArHOCTHYHI MOMJIMBOCTI CY4acHOI MEIUIIUHH,
BUBUEHHS €TIOJIOTii, MPOQIIaKTUKN Ta KOPEKIii pi3HOMaHITHUX MOPYIIEHb CIYXY y JIIOJUHU Pi3HOTO BIiKY
3aiiMae MEPUIOPSAHY POJIb Yy CydacHid MeaWdHii criibHOTI. CIyXOBi amapaTH HE B 3MO31 MepeaaTd Bech
CIEKTp 3BYKOBOI MAJIITPH JIIOJIMHI, sika ciiabo uye. [Ipu npoBeaeHi aHaii3y BUBYEHOI JITEpaTypH Cy4aCHUMH
XipypriyHUMHU METOJaMH KOPEKIii MOpYIIeHb CIyXy SIBISIOTHCS KOXJieapHa IMIUIAaHTallisl, KiCTKOBO-IIPOBITHA
crcTeMa 3BYKOINPOBE/CHHSI Ta CTBOJIOMO3KOBa iMIuiaHTaulis. KokHMII MeTOJ Mae mepeBard, Moka3aHHs Ta
0co0MMBOCTI peabumitallii. BiTHOBICHHS CIyXy TJIyXiil JUTHHI/IOPOCIIN JIOAMHI — 1€ Pe3yabTaT KOMaHIHOT
POOOTH MICUXOJIOTIB, CYP0JIOTiB, OTOXIPYpPTiB/HEHPOXIPYPriB, aHECTE310JIOTIB, IHKEHEPIB Ta peadUTITOIOrIB.

BucnoBku. Cnyx Bigirpae oiHy 3 HalBaXJMBINIMX pojield y (OpPMYyBaHHI Ta PO3BHTKY CYCIIIbCTBA,
nepenayi HAKONMYEHHX 3HAHb Bijl TOKOJIHHS [0 TOKOJiHHS, 4epe3 (OpMyBaHHs HaBHKIB MOBJICHHS Ta
CHiIKyBaHHs. J[ns CBO€YAaCHOrO BUSIBIICHHS IIOPYLIEHb CIIyXY, CBO€YAacHOT KOPEKLil Ta BXKHWBaHHS
peabinmiTaniifiHuX 3aXO0JiB Jlikap-neaiarp, CiMeHHHN JIikap MOBHHHI BOJIOJITH 3HAHHSIMH KOPEKIii MOpYIIEeHb
CIIyXY 3 YpaxyBaHHSIM CYy4aCHUX MEIMYHHX Ta U(PPOBUX TEXHOJIOTIH.

KJIFO4Y0BI CJIOBA: ceHCcOHeBpallbHa IIPHUINIYXYBaTiCTh, CEPEINHIH OTHUT, CIyXOIpPOTE3yBaHH,
KOXJIeapHa IMILIaHTallisl, CHCTEMa KICTKOBOT'O ITPOBEJICHHS 3BYKIB, CTBOJIOMO3KOBA IMITJIaHTALlis
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HaujoHaapHui yHiBepcuterT imeni B. H. Kapasina, wmaiiman CsoOomu, 6, Xapkis, Ykpaina, 61022; e-mail:
tanjapan2011@gmail.com, ORCID ID: https://orcid.org/0000-0002-0912-4101

Jna yumyeannsn:
Manuenko TIO. CYYACHI METOJAN XIPYPTTYHOI'O CIIVXOIIPOTE3YBAHHS. Bicauk XapkiBChKOTO
HarioHanpHOTo yHiBepcurery imeHi B. H. Kapasina. Cepis «Menurumnay. 2022: 44; C. 108-118. DOI: 10.26565/2313-
6693-2022-44-08

6]. 3a gamumum B. C. Ky3henmoBa Ta

BCTYI 0. M. HikiTiHa, y CTpPyKTypi MNpHYUH

OcTaHHIMH POKaMH KiJBKICTh XBOPHX 13 MPHUTITYXYyBaTOCTI KOXJIeapHUI HEBPHUT
MOPYUICHHSIMH CIYXY Y BCbOMY CBITi IMOCTil- 3aiimae mposimHe Micne — 79,3 %, npyre
HO 30umpmyerscs [1,2,3]. YV crpykTypi Mmiciue — anare3uBHuil otut — 9,8 %, Tpere
NPUYMH MPUIIIYXYBaTOCT y AiTel 3a ocTaHHI MicIle — XpOHIYHUN THIHHUMA cepeaHii OTHT —
JECATHIIITTS BiAOynucs 3HA4YHI 3MiHHA. Y 8,7 %, yeTBepTe — oTocKiIepo3 [6]. Po3BuTok
MUHYJII POKHM cepel TpPWUYAH JIUTII0T OTOPUHOJIAPUHTOJIOTIT SIK HAayKH, HayKOBO-
MIPUTITYXyBAaTOCTI Ta TIYXOTH YUIbHE MicCIle TEXHIYHUN TPOTpPEC, PO3BHUTOK aymiojorii,
3aiiMany 3amaibHI 3aXBOPIOBAHHS OpraHy MOsIBa HOBHWX METOIIB JOCTIDKCHHS OpraHy
cnyxy. B nanuit yac 3HayHO 30imbIumiacs CIyXy WiAHSIM Ha HOBHH CTYHNIHb YyBaru
KUTBKICTb niteit i JIOPOCIUX 3 KIIHIOKUCTIB A0 TNpoOJeM CEHCOHEBPaJIbHOI
CCHCOHEBPAILHOI TIPUTIYXYBaTicTio [4, 5, npurityxyBaTocTi [7]. CeHcOoHeBpallbHA TIpH-
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[JIyXyBaTICTh — 3aXBOPIOBAHHS HacaMIIepe[
nosierionoriune [1, 6, 7]. CeHcoHeBpaibHA
NPUTTYXYyBaTiCTh JIMUTBCS HAa CIAJKOBY,
BpomkeHy Ta HaOyty [8,9]. Ilpuumnoro
CIIAKOBOI CEHCOHEBPAIBHOI IPUIITYXyBa-
TOCTI € pi3HI TCHETHYHI BiAXWICHHS, IO
MePEIAOTLCS BiMl MTOKOMIHHS O TOKOJIHHS
[10,11,12]. BpomxkeHa ceHCOHEBpalbHA
NPUTIYXyBaTicTh  (OPMYETbCS B yTpoOi
Mmarepi, ii npuYrHaAMH € pi3Hi 3aXBOPIOBAHHS
MaTepi: TpHI, KpacHyXa, eIiaeMiuyHHiA
MApOTHT, XBOPOOW HHUPOK, iadeT, MpHHOM
OTOTOKCHYHHUX TIpenapariB i pe3yc-KOHQIIKT
[13, 14, 15]. BimuB HeCIpUSATINBUX €HIO- Ta

eK30reHHHX  (aKkTopiB HA  IUIA, IO
NpU3BOAUTH A0 MOPYUICHHS  PO3BUTKY
CIIyXOBOTO aHamizaropa, 0CcOo0JINBO

HeOe3MeuyHuil y TepIniil TpeTWHi BariTHOCTI
(mo 13 TwxwiB) [16].

META

JocniagnuTy HaCHi KU MOPYUICHHS CIyXy Y
JMIOQVWHU Ta ONHCaHI XIpypriuHi MeTOau
BUpINIEHHS JaHOi TPOOIeMH Ha OCHOBI
HAyKOBOTO aHaJi3y CydYaCHHX JIiTepaTypHUX
JaHuX.

MATEPIAJIM 1 METOIH

[IpoBeneno KOMILJIEKCHUU MOIIYK
peNeBaHTHUX JITEPaTypHUX IKEPeN Y rpyIHi
2021 poky 3a AOMOMOTOI0 ENeKTPOHHHX 0a3
nanux PubMed, EMBASE, MEDLINE, U.S.
National Library of MedicineClinicalTrials,
ResearchGate Tta Cocharane Library. B
Mporeci TOMIyKYy BHKOPUCTAaHI HACTYIIHI
MEIWYHI TpeAMETHI pPYOpHMKH Ta KIFOYOBI
CJIOBA: «IMOIIMPEHICTh MOPYLIEHHS CIyXy»,
«eTIONOTISl  CEeHCOHEBPAJIBHOI — NPHUTIYXY-
BaTOCTI», «XIpypriuHi METOJM JiKyBaHHS
NopylIieHs ciayxy» tomo. OTxe y JaHui
OTJIST BKITIOYEHO 22 CTaTTi, JIe BiAOOpaxKeHi

CydacHI METOAM JIarHOCTUKUA CIIyXOBUX
MOpyIIeHb, METOOM 1X  KOpeKIii  Ta
peaOiiTarii.

PE3YJIBTATH TA iX OGTOBOPEHHS

Y crpykrypi 3axBopioBanb JIOP-opranis
BPOJUKEHA CEHCOHEBpAJIbHA MPUTITYXYBaTiCTh
3aiiMae ocobnuBe Micue. 3a manumMu BOO3
(2021 p.), monan 5 % HaceneHHs cBiTy, abo
430 misbioHIB JIIOJICH, MOTPEOYIOTh
peaOimiTamii Ui BHUPILMICHHS IIPOOJIEMHU
«IHBaNiIU3yI04u0i» BTpaTH ciayxy (432 wminb-
HoHM mopociux Ta 34 MiTbHOHM IiTel). 3a
omiakamu 10 2050 p monan 700 MinmbioHIB
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oci6, abo KoXHa JecsTa, MaTHMYTh
IHBaNAM3YyI04y BTpaTy ciyxy. JlaHy BTpatry
CIyXy y BYyCi BB@XalOThb TaKy, SKIIO
MepeBHIICHO TIopir 35 mpenmben [2].

Bimomo, mo riamboke MOpYyIIEHHS CIyXy
HaJa€ CepHO3HWH, a HePIAKO 3ryOHWI BIUIHB
SK Ha 3pLTy JIOANHY, TaK i Ha 11 0COOHCTICTS,
mo TinbKH (opmyeThes, 1 Horo cim’ro. Lle
CTOCYETBCS SIK BPO/XKEHO TIyXUX AiTeH, TaK i
JOpPOCNIHX, MiJJITKIB, $Ki pantoBo abo
MOCTYIIOBO BTpAdasid CIyX. Y B3B'S3Ky 3
BTpPAaToOl0  CIOyXy  BimOyBaeTbcs  rpyoe
NOpYIICHHS  3B’S3Ky 3  COLIyMOM Ta
KyJIBTYpOIO SIK JDKEpelaMu PO3BUTKY. Tak
camMo Tpy0O TOPYIIYEThCS 3B 30K OATHKIB 3
JUTHHOIO HAa paHHIX eTamnax y 3B'I3Ky 3 THM,
IO JTOPOCIUH HOCIH KYJIBTYpH 1 IIHHOCTEH
HE Mae CrocoOiB Tmepenadi COIiaIbHOTO
JIOCBIy TUTHHI, SKa HE MOXe Mpuaoard il
CIIOHTAHHO, HAa BiIMIHY BiJ JUTUHH, IO
HOpPMAaJbHO po3BUBAETHCS [19].

Cnyx Bimirpae y Tpoleci pO3BHTKY
JIOIVHU Jy’Ke BaXIUBY pOib. Tomy mpu
BPO/UKEHIH THyxoTi 0e3  CHeriaJbHOTO
HaBYaHHS JUTHHA 3aJHMIIAETHCS HIMOIO, TPU
BTpaTi CIyXy Y Billi 2—3-X POKiB BOHA JIy¥Ke
IIBUJIKO BTpayae MOBYy, ska Oyma cdop-
MOBaHa y Hel Ha CJIyXOBil OCHOBIi. SIkio
BTpaTra CIIlyXy BiOYBa€ThCs y UIKITBHOMY
Billi YW IIi3HIiNIE, JIOAWHA HECHPOMOXKHA
NOBHOIIIHHO CITUJIKYBAaTHCS, TaK SK BOHA HE
po3yMie 3BepHEHE JO0 Hel YCHE MOBJICHHS
[20].

[IpoTsiroM TpuBasioro 4acy Jyisi HaBYaHHSI
JFONEH 3 TMOPYIICHHM CIIyXOM HayKOBII
Hamarajucs 3HaWTH JOCTYIHI 3aco0u, sKi
MOTJIH O TIOKPAIUTH 1X CIyXOBE CHPUHHSATTSI.
JUis HUX BUTAIyBald Ta BUKOPHCTOBYBAIU
pi3HI MPHCTOCYBaHHS, HANPHUKIAA: PYIOPH,
MOPCBbKI ~ paKkOBHHH, pO3TPYOH, CITyXOBi
TpyOKH, CIyXOBi piKKH Tommo. «BuHaxig
tenedponHoro amapaty B 1876 pomi i
BYT1IBHOTO MIKpOQOHY 3H1MCHUB CIPABKHIO
PEBONIONII0O B TEXHIlll 3B’A3Ky 1 Maio
ICTOTHUH  BIUIMB  HAa  KOHCTPYIOBaHHS
CHEIlaJIbHUX TMPWIAMIB IS TIyXHX JIHOJEH.
Himenpkuii BuHaxignuk Wernervon Siemens
y 1878 poui cTBOpHB mepUIMKA CIyXOBUH
anapatr «Phonophor», mnpusHadenuii s
JIOAeH, 1o cinabo 4yloTh. BypxiuBuit
PO3BUTOK E€JIEKTPOAKYCTHKH, IO ITTOYaBCcS B
20-x pokax MHHYJOTO CTOJITTS, MPHU3BIB 10
Maifke MOBHOTO BUTICHEHHSI 3aCTOCOBYBAHUX
paHille CIyXOBUX TPYOOK €IeKTPOHHUMHU
3BYKOIIJCUIIOIOUMMH  amapataMi  iHIWBi-
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JyaJIbHOTO 1 KOJEKTHBHOTO KOpPHCTYBaHHS.
CrnyxoBi amapatu B Ti yacW OYyJdH BEIUKUX
pO3MipiB, JOCHUTH BaXKi, IO HE J03BOJISIO
3aCTOCOBYBaTH  iX I HIOAEHHOTO
BUKOpHUCTaHHs [21].

Ho cepemuam 90-x pokiB XX CTONITTA
aOCOIOTHO BCi CIyXOBI amapaté OynH
AaHAJIOTOBUMH, (QYHKIIS SKUX CHOYaTKY
3BOAMIIACA 10 MPOCTOTO MOCHUJICHHSI CUTHANY,
oTpuMaHoro 3 Mikpodona. CinyxoBi anmapaTu
HOBOTO ITIOKOJIIHHS 3 TH(POBOIO 00pOOKOI0
CUTHAJy BIOKPIJIM 30BCIM IHII MOXIJIUBOCTI
CIIyXOMpPOTE3yBaHHS, pealli3yBaTH SKi paHilie
32 JIONOMOTOI0 TPAIMIIIMHAX aHAJIOrOBUX
TEXHOJIOTI OyJ0 HEMOXJIHBO. YIOCKO-
HaJICHHS 1HAWBIAyalbHUX CIYXOBHX alaparib
(sx 1 iHmOi 3BYKOMIJACHWIIOBAIBHOI armapa-
TypH) TPONOBXKYEThCS 1 B maHuid 4ac. [Ipote
HaBITh Y HAHCYYACHININX CIyXOBHX araparax
riiyxa JIIOAWHA HE MOXE TMOBHOI[IHHO YyTH
MOBY. B  OCHOBHOMY BOHH CHpHUSIOTh
CIyX030pOBOMY CIPUUHSATTIO MOBH (KOJH
MUTHHA CcIlyXae 1 0ayuTth TyOM TOTO, XTO
TOBOPHTH) 1 PO3MIMPEHHIO HOTO YABIEHB PO

3BYKH HaBKOJHMIITHBOTO CBITy. Y 3B'SI3KYy 3
UM TPOJIOBXKYIOTHCS HAYKOBI PO3POOKH Ta
JOCHI[DKEHHS B Tamy3i  CypIOTEXHIKH,
COpsSIMOBaHI Ha TIOHIYK OiNBLI JOCKOHATHX
TEXHIYHUX 3aCO0IB JOMOMOTH TIyXHM i3
3amy4yeHHsM (paxiBiiiB pizHHX oOmacreit [17].

Byxo moguHm  cnpuiiMae  3BYKOBI
KoJMBaHHA y miama3zoni Big 16 mo 20000 I'iy
(xomuBanHs Menme 16 I'm (indpas3Byku) Ta
oinpmre 20000 ' (ynbTpas3ByKH) HE CIIpHid-
MAaIOThCS CITyXOBHM arapaTtoMm Joauam) [1].

Po3pi3usitoTs  Ba  BIAAUIKM  CITyXOBOi
CUCTEMHU:

Hepudepnunnii Biggin — npoBeaeHHS
3BYKOBOI XBWJII JI0 BOJIOCKOBUX KIIITHH
BHYTPIIHBOTO  ByXa, 1€  BigOyBaeThCs
MEPETBOPEHHST 3BYKIB y HEPBOBI IMITyIbCH.
HenTpanbuuii Bigaii BKIIOYa€e MPOBEIECHHS
IMITyITECIB TI0 CIIyXOBOMY HEpBY B CKIaji
VIl mapu uepenHO-MO3KOBOTO HEPBY JIO
CIIyXOBOTO  IIGHTPY  CKpOHEBOi  Jodi
rojoBHOro Mo3ky [1]. [lepudepuunnii Bimmin
CIIyXOBOT'O aHANi3aToOpy NpPEACTaBICHUH Ha

pUCYHKY 1.

Niskonosi
KicTka uepena
B | KaHann
yre p?.KOBV'Ha . CayxoBi |\ BecTnbynsapHuii
W) | KicToukm | HeDpB -
. P CnyxoBuin
Heps
30BHIWHIA
CNyxXoBUiA
npoxia s - 3aBMTKa
I/ >
/ bapabaHHa /
-~ KicTka nepe‘ruuqu C .
yepena OBanbHe i S
BiKkHO (eBcTaxiesa)
Tpyb6a
Puc. 1. Ilepudepuunuii Bigaia ciryxosoro anadjizaropy [30]
Fig. 1. The peripheral auditory system [30]
Ho penenropHoro amapary (BOJOCKOBHX MpOXiA, CTPYKTypH  CEPEeTHBOIO  ByXa
KIIITHH) 3BYKH TIEPENAIOTHCS TOBITPSHUM Ta (konMMBaHHS  MOJIOTOYKA, KOBaJelKa Ta

KICTKOBHUM LUIAXOM. [IOBITpsSHMI  mUIAX
nepeaadi  3ByKy BKIIOYAae  MPOBEICHHS
3BYKOBOI XBWJII 4Yepe3 30BHILIHIA CIyXOBUH
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CTpeMIHLS BHU3WBAIOTh KOJHMBAHHS DIIUHU Y
BHYTPIIHBOMY BYCi, 3a pPaxyHOK 4Oro
BiOyBa€ThCSI  MOAPAa3HEHHS  BOJOCKOBHX



kimituH). Lled mosx mepemadui  3BYKy €
¢izionoriyHuM 1151 TroauHA [21].
[Ipu  kicTKOBOMY TIpOBEJECHHI  3BYK

MEPEIAEThCS Y BHYTPINIHE BYXO KiCTKaMH
yeperny, MUHAIOYW 30BHINIHE Ta CEPEIHE
Byx0. Lli xonwBanHs ( BiOpamis) MPUBOASITH
IO TIABWINEHHS THCKY B CXOJaxX NPHUCIHKY
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paBnmmka. Bracmimok 1poro BimOyBaeThCs
3MilleHHs1  OasumapHOi  MeMOpaHu — Ta
MOJpa3HEHHS BOJIOCKOBUX KJIITHH CIIyXOBOTO
HEpBY, SIK 1 TMpH TOBITpsHIN nepenaui
3BykoBoi xBmmi [21]. Illnaxm mepemaui
3BYKOBOI XBHWJII HaBeJIeHI Ha puc. 2.

Puc. 2. Lllasxu npoBeaeHHsi 3BYKOBOI XBIJIi 10 peenToOpPiB cJIyXoBoro Hepy [21]
Fig. 2. Pathway of a sound wave to the receptors of the auditory nerve [21]

CyuacHi Xipyprivsi METOTU
CIlyXONpPOTE3yBaHHA — [€  KOXJeapHa
immianTamis  (KI), immradramis cuctemu
KICTKOBOI ~ TMPOBIHOCTI Ta  CTOBOYpOBa
IMILIAHTALlS.

KoxsieapHa iMIUTaHTAaIlis] — 116 KOMIUICKCHA
cucremMa 3axO0/iB, CrIpsiMOBaHa Ha

MOBHOIIHHY COIiaJIbHY aJariTariio IiTed Ta
JIOpOCIHX 3 TIMOOKOI BTPATOIO Ciryxy. Bona
BKIIFOYa€ Big0ip TMAIi€HTIB; XipypriuHe
BTPYYaHHS 3 METOIO BiJIHOBJICHHSI CI[yXOBOTO
BITUYTTSl NUISXOM EJNEKTPUYHOT CTUMYJISIIIT
BOJIOKOH CITlyXOBOro HepBa. | ocraHHil, a
TaKOX «HAWBaKJIMBIILIMH 1 TPUBATIIIMI eTan
micinst mpoBenenns Kl — me peabimiraris,
OCHOBHHMH 3aBAAHHSIMH SIKO1 € TiIKIFOUEHHS
MOBHOTO TIpoIiecopa Ta IeJaroriyaa podora 3
HUM 3aIUIAaHOBaHA y PI3HUX HampsMKax, y
TOMY 4YHCIl 1 3 MIATOTOBKH HOro Jio
CHIJIIKYBaHHSI B CYCIHIJILCTBI THX, XTO 4ye [1,
17, 22]. TIpo Te, M0 eIeKTPUIHA CTUMYJISIIS
MOKE€ BHKIHMKATH 3BYKOBI BIUyTTs, CTaJo
BiloMO Ha mouyatky XIX CTOMITTS 3aBISKH
itamiicbkoMy  ¢i3uky Ta  (isiogory
Alessandro Volta, Sxuif IOMICTHB IUIACTHHH 3
OUHKY Ta Mili B KHCJOTY, 1100 OTpHMAaTH
OesmepepBHUI elNeKTpUuHMiA cTpyM. Ilicis
BOI0 POOMIIMCS YHCJICHHI CIpoOu 3HAWTH
CIocoOM  €JNEKTPOJHOTO  MPOTE3YBaHHS
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paBIMKa y TBapuH 1 JIOJEH, mOpoTe e
Branocs Tinbku B 1957 pomi dpaHIiy3pkumM
yuenum Djournoi Eyries [17].

Boun BBemM y  BHYTpIIIHE  BYXO
OJHOKAHAJILHUI IMIIIAHT, SKHH JI03BOJISAB
BU3HAUUTH JIMIIE HasSBHICTH 3BYKy. Jlami
3’SIBUJIMCSI CIIPOOM TMPOBEIEHHS orepamii 3
JIeKiTbKoMa enekTpojamu. [Ipore HaWOimbII
3Ha4yHUH BHecok y posurok KI BHic G.
Clark, sxkuii noBri poku mpautoe B ABcTpil
HaJ TpoOIeMOI0 CTBOPEHHS OaraToKaHallb-
Horo npuctporo. «KoxieapHuii iMIutanT — 1e
€JIEKTPOHHUHN TIPUCTPIiA, 110 BUKOHYE QyHKIIIT
MOLIKO/DKEHUX a0 BiJCYTHIX BOJIOCKOBHUX
KIITAH paBivKa, M0 BIAMOBIAAIOTh 3a
3a0e3neueHHs  eNIEKTPUYHOI  CTUMYJISLIT
30epiratounx HEPBOBUX BOJOKOH» [22, 23].
CrpsiMoBaHUH MIKpO(OH BIIOBJIIOE 3BYKH
HaBKOJIMIITHBOTO CBITY 1 MICJISI IEPETBOPEHHS
iX B eJEeKTpUYHI CHUTHaIM Tepenae ix y
MOBHHUH mpouecop. Y MOBHOMY IpoLecopi
3MIMCHIOETHCS YaCTOTHUH aHalli3 CHTHAITY 1
HOro KoJyBaHHS BIJIOBIIHO 110 0OpaHOl
crparterii. 3akojoBaHa 3BYKOBa iHGOpMAIIis
IepefaeTbcs 3 MOBHOIO IIpolecy Ha
nepeAaBanbHy KOTYIIKY. Bin Hei curHamm y
BUTJISII  PafioXBWIb IHeEpeNaloThbcs depes
WIKipy Ha MOpUAMaY/CTUMYJSTOP, 1€ BOHHU
TPaHC(HOPMYIOTECS B €ACKTPUYHI IMITYJIbCH.
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IToTiM eneKkTpuYHi IMITyJIECH TIO €TEKTPHIHIH
PeLIiTi HAAXOIATH y BHYTPIIIHE BYXO, J€
3IIHCHIOETBCS CTUMYJISILIS BOJIOKOH CIYXO-
Boro HepBa. [ami, mo cIyxoBOMy HEpBY
3ByKOBa  iH(oOpMaIis  TepemaeTscsi B
TOJIOBHUN MO30K, /1€ COPUUMAETHCA SIK 3BYK.
TakuM 4YMHOM, CTa€ MOKJIMBUM CHPUUHATTS
HE TUIBKH 3BYKIB HAaBKOJMIIHBOTO CBIiTy, a U
MoBH. He KOXHOMY TIyXoMy Mali€HTy
MOJKJIMBE TIPOBEACHHS KOXJIEapHOI iMILIaH-
tamii.  HeoOxigHO  TIpodTH  YWCICHHI
JOOTIepaItiiHi  MiarHOCTHYHI  TOCITIIKEHHS,
SKi JTO3BONIATH BU3HAYWTH, UM MOXKE JNaHUH
MAIiEHT CTaTH KaHIWUAATOM JJIsl IPOBEACHHS
KI[24].

JiarHocTHKa MPOBOJUTHCS 32 Y4YACTIO
(haxiBIiB pi3HHUX raxy3eil 3HaHb:
— KOHCYNBTAIliS CYpOJIoTa I TPOBEICHHS

OTOJIOTIYHOTO  OTJISAYy Ta  HEOOXiTHHUX
ayJioJoriyHUX Ta  eNeKTpodi3ionoriyHux
JOCITiPKEHB:

® JIOCIIIKEHHS BUKJIMKAHOL

OTOaKyCTHYHOI eMicil,

® AKyCTHYHA IMITeJAHCOMETPIs,

® JIOCIiIKEHHS CIIyXOBHX;
— KOHCYJbTAIIis OTOHEBPOJIOTa JUIS
OTPUMAaHHs BUCHOBKY po CTaH
BECTHOYJISIPHOTO amapary Ta IOKa3aHHS 10
KI;

— KOHCYJbTAIIis HEBPOMATOJIOra IS
BU3HAYEHHS HEBPOJIOTIYHOTO cTarycy
raiiesTa 3 MIPOBEICHHIM

enekTpoeHiedanorpadiyHOro  JOCITIIKSHHS
(EET);

— TpOBENEHHS OO0OB’S3KOBHX  KIIIHIYHHUX
TECTIB:
® T[POMOHTOpialibHE TeCcTyBaHHS  (JUIst
JIOPOCIINX) — BHCHOBOK IIPO HAsBHICTh
(GYHKIIIOHATBHO  30€peEeHUX  BOJIOKOH
CIIyXOBOTO HEpPBA,
® MarHiTHO-PE30HAaHCHA ToMorpadis

CKPOHEBUX KiCTOK,

e KOMIT'IOTepHa TOMoOrpadis CKPOHEBUX
KicTOK  (BHCHOBOK TIpO  TPOXIJHICTB
OapabaHHHX CXOJIiB);

® CypAOIEAaroriyHe Ta IICUXOJIOTIYHE
OOCTEXEHHS JUIsl BH3HAUCHHS 3arajbHOTO
Ta MOBHOTO PiBHSI PO3BHTKY AMTHHH, VIS
BUSIBJICHHS YMiHb Ta HaBUYOK CIIyXOBOTO
CTIIPUHHATTS. MOBH Ta HEMOBHHUX 3BYYaHb,

e(DEeKTUBHOCTI BHWKOPHCTAHHS CIIYXOBHX
araparis.
Meta  xipypriunoro eramy KI -

PO3MIILLECHHS BHYTPIIIHBOI YaCTUHH KOXJIe-
apHOTO IMIUIAHTY, BKJIIOYalOYH BCTAHOBJICHHS
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npuiMada/CTUMyJSITopa  Ta  BXKUBJICHHS
CJICKTPOJHOTO  JIAHIIOXKKAa B PaBJIUK.
[TigximroueHHs MOBHOI'O mporecopa
3MIACHIOEThCS  depe3 46 TWKHIB  micis

oneparrii. Jlo miAKIIOYEHHS MAIEHT TOBUHEH
MPOUTH [TOJaTKOBE OOCTEeXKEHHS Yy Xipypra
JUTSL OIIHKK CTaHy IICIISONEPAIliifHOro By
Ta MOMJIMBOCTI BHKOPHCTaHHS MOBHOTO
nporecopa. Ilix yac HanamTyBaHHSI MOBHOTO
nporecopa BU3HAYAIOTHCS napameTpu
ITOPOTOBOTO piBHA (MiHIMaTbHE 3HAYCHHS
CJICKTPOCTUMYIIALII, TpPH SKOMY JIIOIAMHA
MOYMHAE UyTH) 1 KOM(OPTHOTO DiBHSI
(MakcuMalnpHe 3HaUCHHS €JIeKTPOCTUMYJISIIIT,
NpU SIKOMY BHHUKA€E BiUyTTS TYYHOTO 3BYKY
6e3 auckomdopry). Ilpu mogadi cTumyItiB Ha
KOXXKEH eNIeKTPOJ| BiJ TMAaIlieHTa TOTpiOHA
peakmiss y BiamoBigs. Jopocma roanHa,
aHANI3yIOUN CBOi BiTYYTTS, MOBLAOMIISIE iX
omnepaTopy, SKHM 3aiiMaeTbCcAd  HaJaITy-
BaHHsIM eHCKTpOILiB, a y AJWTUHH TIOBHHHA
OyTH BHpOOJiCeHa YMOBHA PyXOBa peaklilisi Ha
3ByK (y BIAMOBiAP Ha CHTHAI MaJjeHbKa

JUTHHA HaJgiIra€ Kijgblle Ha CTPIKCHb
mipamiau, Kiajae Kyouk Tomro) [24, 25].
[TizHiie i1 YTOYHEHHS  PEXHUMY
HaJIANITYBaHHS Y IMIUIAHTOBaHOI JTUTHHU
OaxxaHo chopMyBaTH  TaKi BMIHHS:
BHU3HAYEHHsI CHJIM 3By4YaHHS (TOJIOCHO/THXO);
KITBKOCTI  3By4YaHb, TPHUBAIOCTI 3BYYaHb
(TOBro/KOpoTKO), BHCOTHU 3BY4YaHb

(Bucoko/HU3BKO) TOmIO. HeoOXigHo 3a3Ha-
YATH, IO 3 TMEeJaroriyHoi TOYKH 30Dy,
npoBeneHHss Kl 3a HasBHOCTI MEAMYHHX
MOKa3aHb Ta BiACYTHOCTI NPOTHIIOKA3aHb
MOJIJIMBE BCIM TIYXUM JiTSIM, Ul SIKHX
BUKOPUCTAHHS 1HAWBIAyaJbHUX CIIyXOBHX
anapatiB BHSBISEThCS HeedekTuBHHM. lle
CTOCYEThCA 1 TIYXHWX JIiTeHl 31 CKIQJIHOIO
CTPYKTYpOIO MOPYIICHB. Im miciist
npoBeneHHs KI TakoX CTaloTh AOCTYIHUMH
Maiike Bci 3By4aHHs [1, 24].

Tpusanuii yac KI npoBoaunace nuie Ha
omHe ByXxO (MoHOypansHO). Lle moB’s3aHo 3

Bucokoo miHow cucremu KI.  Ilepmma
OiHaypaigpHa KoXJieapHa IMIUTaHTAITiS
(omHouacHo Ha oOuaBa Byxa) Oyna
npoBeneHa B 1996 poui. B 1998 poui Bnepie
OiHaypaJbHO  MPOIMIJIAHTOBAHO  JUTHHY.
bimaypampra  KI ~ 3a0esmeuye  OuIbII

e(exkTUBHE Ta IPHUPOIHE CIPHAHSITTS 3BYKIB.
B cydacHOMy CBITI B PO3BHHEHHX KpaiHax
micJisl peTenbHOTO Binbopy kanauaartis Ha KI
pH MOBHIN TIIyXOTi MIPOBOAMUTHCS
OiHaypaipHa KOXJICapHa iMIUIAHTALSl IUTHHI



BIKOM BiJl | pOKy, IO J03BOJISIE CKOPOTUTH
NUIAX peabumiTanii JAUTUHU JO CIIyXOBOTO
cepenoBuma. J(uTHHa, Ky MPOIMILIAHTOBAHO
Yy PpaHHBOMY Billi Ojpa3y NOTPAIIISLE IO
MOBHOTO CEpEJOBHIA Ta HABYAETHCA <3
HEpIIUX BYCT» CBOIX 0aThkiB [25, 26].

Hns mposenenns Kl He moBuHHO Oyam
BPOIKEHUX Baj ByXa, XPOHIYHHUX
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JeCTPYKTUBHHX 3aXBOPIOBAHb ByXa
(xosecTeaToMH, XpOHIYHUX OTUTIB) [24, 25].

[pu HasBHOCTI  pO3IaiiB BpOJI-
JKCHUX/Ha0YTHX  aHATOMIYHHX  JAe(eKTiB
30BHIITHBOTO, CEPETHBOTO, BHYTPIIIHHOTO
ByXa 3aCTOCOBYETBCS METOJ KICTKOBOTO
npoBeaeHHs 3BykiB  [13,27].  Tlpunuwmn
poOOTH  KICTKOTO  NpOBEACHHS  3BYKIB
HaBEJCHO Ha pHC. 3.

Puc. 3. Cucrema koxjaeapHoi immiaanTamii [27]
Fig. 3. Cochlear implant system [27]

Y Xomi ManoiHBa3uMBHOI  XipypridyHoi
npoLeaypH y CKPOHEBY KiCTKY
BCTAHOBIIIOETbCA THUTAaHOBHUM MITUQT, IO
IMIUIQaHTY€ETBCS,, 3 MPHUEAHAHOIO [O HBOTO
30BHIIIHBOI0  OMOPOI0, SIKa  BUBOJUTHCS
Ha30BHI Yepe3 MKipHui nokpus. Llsg omopa €
KpIIUICHHSIM /I 30BHIITHBOTO 3BYKOBOTO
nporecopa. 3BYKOBHH IPOLIECOP BIIOBIIIOE
3BYKOBHH CHUTHajJ, o00poOnse ioro i
nepeTBoproe  Ha  BiOpamito.  BiOpamis
NepefaeTbcs Yepe3 Omopy Ha  IMIUIAHT
KICTKOBOTO amapaTy Ta Jajii 0e3rocepeIHbo
Ha KICTKOBY TKaHWHY. THWTaHOBI iMIUIaHTH-
MTAPTH MAIOTh PsJl XapaKTEPUCTHK, IO
CHPUSIOTH JOCSITHEHHIO HalKpamoro
pe3yabTaTy BiJl 3aCTOCYBaHHS CHCTEMH Ta
MaKCHUMaJbHOI 3a/I0BOJICHOCTI KOpPUCTYBaua.

Tura"nosuit mTudT Mae creriaibHe
MOKPUTTS, L0 CIIpHsE MOKpalleHiil movar-
KOBill cTabiJIbHOCTI IMIUIAHTY, IPUCKOPEHHIO
MpoIeCy  OCeoiHTerparii, i, IIBUAIIE,
MiKTFOYEHHIO 3BYKOBOTO TPOIlEcopa IiCIs
npoBeJieHHs omnepartii [26, 27].

KicTtkoBa cuctemMa mpoBelleHHS 3BYKiB
(TMTAaHOBUI IMIUIAHT TpEACTaBIICHUI Ha PUC.
4) € €eqMHMM METOJIOM BIJHOBJICHHS CIYXY
IpM TaKUX 3axXxBOPIOBAHHAX SIK CHHIPOM
Tpituepa-Komninza, cunapom lombaepxapa,
cunapom JlayHa, aTpesis pi3HOrO CTYICHIO
30BHIITHHOTO ByXa, HeKnacugpikoBaHi
aHOMAJIT PO3BUTKY Byxa. TakoX Iie €IUHHI
BUOIp ISl MPOBENEHHS CIIyXOIPOTE3yBaHHS
ManieHram, SIK1 MAaroTh XPOHIYHI
peumauByrodi otutu [21, 27].

< >

|

?

Puc. 4. Cucrema KicTKOBOT0 MpoBeieHHs 3BYKiB [27]
Fig. 4. The system of bone conduction of sounds [27]
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CTB0JI0MO3KOBa CJYX0Ba iMIIaHTaUis
— e MeTOJ BiAHOBJICHHsS CIyXy Yy TIyXHX
MAIIEATIB, SKUM HEMOKIIMBE a00 HEIOIIbHE
MPOBEAECHHS oreparii KOXJIEapHOI1
iMrTasTarii. [28]

Jlo ux maIieHTiB HaleKaTh:

e ITH Ta JOpOCHi 3 TIOBHOKO abo
3HAYHOI  ocudikamiero  (OKOCTECHIHHSM)
paBnuKa (HampWKIaa, MOpU BTPaTi CIyXy
BHACIIiIOK MEHIHTITY);

® JiTH Ta JOPOCHi, y AKHX ITOIIKOIKEHI
CITyXOBi HepBH (IiCIs BUAAJICHHS ITyXJIHMHH
MpH  JBOCTOPOHHIH HEBPHHOMI CIIyXOBOTO
HepBa, BHACITIIOK YepernHo-MO3KOBO1
TpaBMH);

e JiTH, y SKUX BiACyTHi (amuasis) abo
3HAYHO HEJOPO3BUHEHI paBIUKK Ta/abo
ciyxoBwHii HepB. [28]

Jns  Takux mAalieHTiB  po3poOIeHUI
CTBOJIOMO3KOBUH cimyxoBuil immiant (CMCI,
auditorybrainstemimplant — ABI) [28].

Ha BigmiHy BiJ KOXJIEapHOTO IMIUIAHTY
CMCI BnpoBaJXyeTbCsl HE B PaBIUK, a Yy
MiKOPKOBI IIEHTPH MO3KY (KOXJeapHi siapa),

pO3TAIlIOBaHI 3a PaBIMKOM 1 CIIyXOBUM
HepBoM [29].
[puctpiti ta npuamun aii  CMCI:

3oBHinmHs yactuaa CMCI taka cama, sik y KI.
BHyTpinrHs 9acTHHA 3araioM Takox moziOHa,
arne Bigpi3HAETBCA (opMa HOCIS €NEKTPOIB.
30BHIIIHA Ta  IMIJIAaHTOBaHAa  YacTUHH
CTOBOYPOMO3KOBOTO ~ CIYXOBOTO  IMILJIaHTa
CMCI, Takox sk Kl, mepemae 3ByKoBy Ta
MOBJICHHEBY 1H(POPMAIIiIO HANPSIMY B CITyXOBI
LEHTPH MO3KY 3a JIOIOMOI'OI0 IEePETBOPEHHS

3BYKiB Ha KOZIOBaHYy MOCJIIOBHICTH
eNeKTpUYHUX  iMmynsciB.  Tobto CMCI
CTHMYJIIOE  CIYXOBI  MIJIKIPKOBI  LEHTPH

(koxjieapHi sipa) MO3KY, a HE CIyXOBHM
HEPB, K 1€ POOHMTH KOXJICAPHUH IMILIAHT
[28].

B 1979 poui OyB po3poOiieHui mepuiuii
CMCI B Incruryti Byxa (CIHA) s
MAIiEHTa, Y IKOTO OYyJIM HOIIKOKEeHI CIYXOBI
HEpPBM TNpW  BUJAJICHHI  NyXJHH, IO
YTBOPHIIMCSA Ha 1LUX HepBax (Heipodio-
pomaro3 2 tumm). Brnepmie ¢ 1992 — cramm
NPOBOAMTHUCS omepamnii 3 cepiiiHO BHpoOIIe-
HuMu CMCI nauientam 3 Helipogidpoma-
TO30M 2 THIy, Y SKHX VIOKOJKYBIUCS
CIyXOBi HEpPBU TMpH BUIAJCHHI MyXJIMH. 3
1997 poky y €Bpomi J03BOJCHO MPOBOIAMTHU
ormepariii CTBOJIOMO3KOBOI CIIyXOBOi iMILIaH-
Tamii JITSIM 3 TIONIKO/DKCHUMHU CIIYXOBUMH
HEpBaMH abo aHoMaJtier/ocudikaIlieto
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paBmuka. Y CIA nepury omepariro i3 CMCI
3-piuHiif AWTUHI 3 aHOMAaJi€l0 paBIUKa
3pobmmu y 2013 p. micns  HeeeKTHUBHOT
KoXJIeapHo1 iMrutanTaiii [28, 29].

CTBOIOMO3KOBa  CIIyXOBa  IMIUTAHTAILliS
CKJIAA€ThCS 3 3-X eTamiB, SK 1 KoxXJieapHa
iMruianTartis [28].

[epenonepaiiine JiarHOCTHYHE
00CTeXXEeHHS Ta BiOIp Malli€HTiB-KaHIUIATIB
Ha omepanito. Bxmouae crangaptHuil HaOip
00CTEe)KeHb ISl KOXJICapHOI IMITIaHTaril Ta
nmonatkoBo MPT paBnmka Ta MO3Ky B 0011acTi
MOCTO-MO30YKOBOTO KyTa. IIpoBomauThCS B
HEHpOXipypriyHoMy cramioHapi Ta UeHTpi
KOXJIeapHO1 iMruiaHTaiii [28].

Heiipoxipypriuna omnepaiiist CTOBOypoMO3-
koBol  immanTtamii.  [IpoBoguthes — mix
3araJbHOI0 aHECTE31€10 Y HEUpOXipypridHOMY
crarfionapi. Onepartiisi TpuBa€e KilbKa TOIUH,
micas  omepaiii  mamieHT —nepedyBae  y
CTaIliOHapl MiJl HArJIAA0M JiKapiB 2—3 THXHI
[28, 29].

[TicasionepaniiiHa ciryxopedoBa peaOii-
tamisg. [IpoBoauThCs y UEHTpPI KOXJIEapHOI
immoranTantii. Takox sk 1 y mamieHTiB 3 KI
micisionepaliiHa  peaOimiTaniss  BKIIOYAE
MiAKITIOYCHHS, IPOrpaMyBaHHs, HAJIAIITyBaH-
Hs mporiecopa CMCI, po3BUTOK CIIyXOBOTO
copuitaarts 3 CMCI, y giTeil TakoX BKIIFOUAE
PO3BUTOK DiJHOI MOBM Ta MOBH HaBUaHHS
ONMM3bKMX TMAIli€HTa 10 PO3BUTKY CIyXy Ta

MOBJICHHS B ILOMaHIHiX YMOBax.
[licnsioneparniina  ciiyxoBa  peaOimiTaris
narientie 13 CMCI wmae oco6iuBoCTi

MOPIBHAHO 3 TMAaIi€HTAMH TICIS KOXJIeapHOI
iMmuradramii. Y mamiedtiB | i3 CMCI
NOBUIBHINIE HAJAMITOBYIOTH MPOLECOpP, BOHU
MOBUTBHINNIE  aANTYIOTBCS O  HOBHX
CITyXOBHX BiquyTTiB. [29]

BUCHOBKH

Cnyx Bimirpae OIHY 3 HaNBa)KIMBIIIMX
poieii 'y QopMmyBaHHI Ta  PO3BUTKY
CYCIUIBCTBA, Tepeiadi HaKONMWYEHUX 3HaHb
Bil TOKOJIHHS JO IIOKOJIHHS, uYepes
(dopMyBaHHS  HaBUKIB  MOBJICHHS  Ta
coinkyBaHHs. [[Ji1 CBO€UacHOTo BHUSIBICHHS
MOPYLIEHb CIIyXy, CBO€YACHOI KOpPEeKLii Ta
BXKHMBaHHS peadiliTalifHUX 3aXOXiB JiKap-
meiaTp, CIMEHHHM JIiKap TTOBHHHI BOJIOMITH
3HaHHSAMH KOPEKIi TOpyIIeHb CIyXy 3
ypaxyBaHHSAM CyYaCHHX MEIWYHHX Ta
IUPPOBHUX TEXHOJOTIH.

V 3B’513Ky 3 PO3BUTKOM Ta MOJIEPHI3ALI€I0
MEIMYHUX TEXHOJOriH, a camMe METOomy



OaratokaHaJbHOI KOXJICApHOI IMIDIaHTAIi],
CTOBOYPOMO3KOBOi  IMIUTaHTallii, 3acTocy-
BaHHS CHCTEMH KICTKOBOTO IIPOBEICHHS
3BYKy CTa€ MOMJIHMBUM, OUYEBHUIAHUM (HaKT
BITHOBJICHHS  I[IOBHOILIIHHOTO JKUTTA B
COIIaTFHOMY TIPOCTOpI JIFOJWHI 3 BTPATOIO
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mudpoBIMHI CIlyXOBHMH CHCTeMaMH
namieHTiB Ta (QopMyBaHHS TIONITHUKH, SKa
CIpsIMOBaHA Ha MIiArOTOBKY (paxiBIiB JIs
3a0e3MeyeHH s JTIKyBaHHs AiTed Ta JTOPOCIHX
13 BTPATOIO CIIYXY.

OIHAHCYBAHHA

ciryxy. Bucoka BapTicTe CydacHHUX UGPOBUX
CIIyXOBHX CHCTEM TOTpebye nepKaBHOI
HiATPUMKH npouenypu 3a0e3MeueHHs

VY aBTOpiB BiJICYTHI JOAATKOBI JDKepena
¢binaHcyBaHHS.
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MODERN METHODS OF SURGICAL HEARING PROSTHESIS
Panchenko T.

Resume. In recent years, the number of patients with hearing impairments around the world is constantly
increasing. The WHO estimates that the unresolved problem of hearing loss costs the world 980 billion US
dollars annually. Currently, the number of children and adults with sensorineural hearing loss has increased
significantly.

The aim of the work is to investigate the consequences of hearing loss in humans, and to describe current
surgical methods of solving the problem based on scientific analysis of modern literature.

Materials and methods. A comprehensive search of relevant literature sources was conducted in
December 2021 using such electronic databases as RubMed, EMBASE, MEDLINE, U.S. National Library of
Medicine Clinical Trials, Research Gate and Cocharane Library.

Results. Despite the high-tech diagnostic capabilities of modern medicine, the study of etiology,
prevention and correction of various hearing impairments in people of all ages take a paramount role in the
modern medical community. Hearing aids are not able to transmit the full range of the sound palette to a
person who is hard of hearing. In the analysis of the studied literature, modern surgical methods of correction
of hearing disorders are cochlear implantation, bone-conducting system of sound conduction and brain-stem
implantation.

Each method has advantages, indications and features of rehabilitation. Restoration of hearing for a deaf
child / adult is the result of the teamwork of psychologists, audiologists, otosurgeons/neurosurgeons,
anesthesiologists, engineers and rehabilitation specialists.

Conclusion. Hearing plays one of the most important roles in the formation and development of any
society, transfer of accumulated knowledge from generation to generation through the formation of speech
and communication skills. For timely detection of hearing impairment, on-time correction and rehabilitation
measures, pediatricians and family doctors must know how to correct hearing impairment, taking into account
modern medical and digital technologies.

KEY WORDS: sensorineural hearing loss, otitis media, hearing aids, cochlear implantation, bone
conduction sound system, brain-stem implantation
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THE VALUE OF LABORATORY INDICATORS ESTIMATION IN
PATIENTS WITH METABOLICALLY HEALTHY OBESITY:
ANALYSIS OF A CLINICAL CASE WITH LITERATURE REVIEW

Holubkina Yevheniia 8 ©P, Skokova Nataliia “°F, Tykhonova Tetiana *PF
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writing the article; E — critical revision of the article; F — final approval of the article

Introduction. Obesity currently is a relevant issue of modern medicine due to its global prevalence,
heterogeneity of clinical and laboratory manifestations, as well as the association with various comorbid
conditions. Depending on the metabolic status, metabolically unhealthy obesity (MUQO) and metabolically
healthy obesity (MHOQO) are distinguished. MUQ is defined with the presence of criteria for metabolic
syndrome (MS) and is associated with an increased risk of cardiovascular and metabolic complications. MHO
is characterized by a «metabolically healthy» profile, but the probability of a favorable course of the disease is
controversial; many studies indicate the instability of the MHO phenotype and the possibility of further
development of MUO.

The aim of study: to analyze the features of laboratory indicators associated with MHO and determine the
risk factors for the MUO development on the example of a clinical case.

Materials and methods. A clinical case of 24 year old female patient diagnosed with alimentary-
constitutional obesity class Ill. Objectively: height — 174 cm, weight — 124.7 kg, body mass index (BMI) —
41.21 kg/m?, waist circumference — 107 cm, hips circumference — 144 cm; white striae on the abdomen;
excessive subcutaneous fat stores, mostly distributed in the abdomen, thighs; blood pressure (BP) —
125/80 mm Hg. Investigation data: hyperleptinemia — 86.82 ng/ml, increased level of HOMA index — 4.6,
hyperuricemia — 6.8 mg/dl, vitamin D deficiency — 9.19 ng/ml; lipid profile, fasting plasma glucose, glycated
haemoglobin (HbAlc), thyroid stimulating hormone (TSH), triiodothyronine (T3), thyroxine (T4), anti-
thyroid peroxidase (anti-TPO) antibodies, cortisol, blood electrolytes, liver function tests — within normal
limits. Electrocardiography (ECG), ultrasound of the heart and abdominal organs — without pathology.

Results. Normal indicators of lipid metabolism, blood glucose and BP measurement in our patient are
characteristic for MHO. However, the combination of hyperleptinemia with insulin resistance, hyperuricemia
and vitamin D3 deficiency indicate metabolic and hormonal imbalance and are considered as a risk factors for
the development of MS and the further transition of MHO to MUO.

Conclusion. MHO should be considered as a transient state, the management of such patients requires
careful laboratory monitoring with early detection of metabolic disorders and its adequate and timely
correction.

KEY WORDS: metabolically healthy obesity, metabolically unhealthy obesity, metabolic syndrome,
laboratory indicators
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INTRODUCTION

Obesity is a chronic multifactorial disease
characterized by the formation of abnormal or
excessive body fat stores that can be harmful to
health. Obesity is diagnosed when the body
mass index (BMI) is > 30.0 kg/m?, overweight
corresponds to a BMI in the range of 25.0-
29.9 kg/m? [1, 2]. The problem of obesity has
remained relevant for many years, which is
primarily due to the steady increase in its
prevalence. According to the WHO (World
Health Organization), between 1975 and 2016,
the number of people suffering from obesity
worldwide had more than tripled [1]. According
to the results of the STEPS study conducted in
Ukraine in 2019, obesity was detected in
24.8 %, and overweight — in 59 % of the adult
population [3].

Another feature of obesity is the
heterogeneity of its clinical manifestations and
the relationship with diseases of various organs
and systems: cardiovascular, endocrine,
musculoskeletal, digestive, etc. The association
of obesity with comorbid conditions leads to the
appearance of dangerous complications,
deterioration in the quality of life and increased
levels of disability in patients. Obesity is a
significant risk factor for the development of
cardiovascular diseases (arterial hypertension,
ischemic heart disease, etc.) and metabolic
pathological conditions (impaired glucose
tolerance, type 2 diabetes mellitus, hyperuri-
cemia, etc.) [1, 2, 4, 5, 6]. Also, patients with
obesity have a higher mortality rate compared
with normal body weight persons [7].

Depending on the metabolic status of
patients, several phenotypes of obesity are
distinguished. The combination of obesity,
arterial ~ hypertension, impaired  glucose
tolerance and atherogenic dyslipidemia refers to
metabolic syndrome (MS) or metabolically
unhealthy obesity (MUO) [8]. According to the
criteria of the International Diabetes Federation
(IDF), MS is defined in the presence of:
increased waist circumference (WC) > 94 cm in
men and >80cm in women; increased
triglyceride  (TG) levels >150 mg/dL
(1.7 mmol/L);  decreased  high  density
lipoprotein  (HDL) levels <40 mg/dL
(.03mmol/L) in men and <50 mg/dL
(2.29 mmol/L) in women; increased fasting
plasma glucose >100 mg/dL (5.6 mmol/L);
increased blood pressure (BP) either systolic
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>130 mm Hg or diastolic >85mmHg. The
presence of 3 positive criteria indicates MS [9].

Patients without evidence of MS are
categorized in a group of metabolically healthy
obesity (MHO), the main feature of which is
complete or partial absence of MS criteria [8,
10]. This phenotype of obesity was defined in
1982 by researchers Andreas and Sims [11].
The prevalence of MHO is quite variable and
often depends on the severity of the selected
criteria (complete or partial absence of MS
components) [12]. Thus, according to the
results of The BioSHaRE-EU Healthy Obese
Project, using data from 10 different studies in
7 European countries (n=163.517), the
prevalence of MHO varies from 7 % to 28 %
[12]. Of great interest to researchers is the study
of pathogenetic conditions for the formation of
a «healthy metabolic» profile in MHO, as well
as the assessment of its stability over time.
Pathogenetic features of MHO include first of
all structural ones, such as smaller size of
adipocytes compared to MUO, as well as the
predominance of subcutaneous fat over visceral
and ectopic [8]. Another factor determining the
MHO phenotype is a low level of inflammatory
markers: C-reactive protein (CRP), tumor
necrosis factor alpha, and interleukin IL-6 [8,
11, 13, 14, 15]. Patients with MHO are usually
characterized with higher level of physical
activity than patients with MUO [8].
Assessment of risk of cardiovascular and
metabolic diseases development remains the
relevant issue in the study of MHO. Despite
controversial debates over prognosis of patients
with MHO, numerous studies show that MHO
often has a transient character with the
subsequent occurrence of metabolic disorders
and the development of MUQO, which
characterizes the clinical significance of MHO
[13, 16, 17].

Determination of metabolic laboratory
indicators is an important factor in differen-
tiating various phenotypic forms of obesity and
predicting the occurrence of possible
complications and comorbid  conditions
associated with it at the preclinical stage.
Therefore, the management of patients with
MHO requires careful laboratory monitoring in
order to prevent the development of MS and its
complications.

The aim of this article is to study the
characteristics of laboratory parameters in
patients with MHO and to determine the risk



factors for the development of MUO on the
example of a clinical case.

MATERIALS AND METHOD

A 24-year-old female patient complains of
excessive body mass. She was first diagnosed
with obesity grade Il at the age of 13 (BMI =
36.5 kg/m?). Subsequently the patient’s weight
progressively increased, she did not consult an
endocrinologist in following years, periodically
consulted a nutritionist, didn’t follow the
recommendations. The patient maintained an
average level of physical activity (morning
routine, jogging) with her weight remaining at
the level of 110-112 kg, however, since 2019
the level of her physical activity has
significantly decreased as a result of the change
in the mode of work (online work from home).
In January 2020, due to a progressive increase
in body weight (from 115 to 124 kg), she began
to follow a diet, increased physical activity and
over the next 3 months she lost 5Kg.
Subsequently adherence to diet and physical
activity decreased; at the time of examination,
he does not adhere to diet and sports.

Obijectively: the general condition is satis-
factory; height — 174 cm, weight — 124.7 kg,
BMI 4121, WC 107 cm,  hips
circumference — 144 cm, waist-hip ratio — 0.74.
The skin is pale pink and clean, turgor is
preserved. In the abdomen, white striae are
present. Visible mucous membranes are clean.
Subcutaneous fat is developed excessively,
more pronounced in the abdomen, back, thighs.
There is no visible edema. Examination of the
musculoskeletal system revealed no
pathological changes. The thyroid gland is not
palpable. Percussion over the lungs revealed
clear pulmonary sound, auscultation — vesicular
breathing, RR-19/min. On heart auscultation —
the sounds are rhythmic, slightly muffled, HR is
equal to pulse — 75 beats/min, BP on both arms
— 125/80 mm Hg. The abdomen is soft, painless
on palpation. The liver is at the edge of the
costal arch, painless. The spleen is not palpable.
The tapping symptom is negative on both sides.
Urination, defecation — without pathological
changes.

Questionnaire data: the survey was carried
out using the questionnaire of the level of
physical activity ODA 23+: low physical
activity was recorded. We also analyzed the
data of the food diary, which was filled in by
the patient during 2 working days and 2 days
off, taking into account the type of food, size of
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the portion, method of food preparation, the
frequency and the conditions of food intake.
The dietary assessment showed low
consumption of fruits and vegetables along with
increased consumption of fast food, red meet
and sweet drinks by the patient. The patient also
smokes (1 pack of cigarettes per day).

Laboratory investigations data: general
blood and urine analysis, CRP, TSH, T3, T4,
anti-TPO antibodies, cortisol, blood
electrolytes, alanine transaminase (ALT),

aspartate transaminase (AST), lipid profile,
fasting plasma glucose, glycated hemoglobin —
within ~ normal  limits. Was  detected:
hyperleptinemia — 86.82 ng/ml (N — 3.7-
11.1 ng/ml), an increase in the HOMA index —
4.6 (N < 2.77), hyperuricemia — 6.8 mg/dL (N —
2.4-5.7 mmol/l), vitamin D deficiency (25
(OCH) D) 9.19 ng/ml (N > 30 ng/ml).
Instrumental  investigations data: ECG,
ultrasound of the heart and abdominal organs,
computed tomography (CT) scan of the brain —
without pathology.

Diagnosis: alimentary-constitutional obesity
class Ill.

Treatment. Lifestyle modification: diet with
restriction of saturated fats, fast-digesting
carbohydrates, foods rich in purines; food
intake 5-6 times a day in small portions,
reducing the daily calorie content by 500-—
1000 kcal, taking into account the patient's
energy consumption; increased physical activity
through aerobic exercise (walking at least
10,000 steps per day); smoking cessation
counseling. Metformin — 1000 mg 1 time/day
for 6 months under the control of ALT levels.
Cholecalciferol 20,000 IU weekly under the
control of vitamin D3.

DISCUSSION

A feature of this case is the development of
moderate insulin resistance (IR) in a patient
with gynoid obesity in the absence of disorders
of carbohydrate and lipid metabolism.
However, in the absence of any complaints,
hyperuricemia was detected, as well as
hyperleptinemia and a decreased level of serum
vitamin D. This indicates the relativity of
metabolic intactness of the gynoid type of
obesity, including MHO.

The stability of indicators of metabolic
health in patients with MHO causes conflicting
opinions among researchers. However, most
authors agree that MHO is a dynamic transient
state with the possibility of the development of
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metabolic abnormalities and the transition to
MUO [13, 16, 17]. According to the research,
the factors contributing to the transformation of
MHO into MUO are defined as: an increase in
BMI, WC, waist-hip ratio, a decrease in HDL
levels and the female sex of patients [18, 19].
From the history of our patient, it is known that
her BMI has been progressively increasing
since puberty, but a significant increase has
been noted in the last 3 years. On the contrary,
physical activity decreased during this period;
the lack of systematic adherence to the diet and
the presence of bad habits (smoking) were also
noted. Lifestyle modification is one of the key

approaches in the treatment of obesity and plays
an important role in the prevention of comorbid
conditions associated with obesity, in particular
the components of MS. Thus, the results of
studies by Chang Hee Jung, Woo Je Lee et al.
demonstrate that diet correction, a high level of
physical activity, as well as bad habits cessation
are protective factors that prevent the
development of metabolic disorders in patients
with MHO [13].

The data of anthropometric, laboratory
studies and the results of BP measurement in
our patient correspond to the MHO according to
the IDF criteria (see Table 1).

Table 1.
Compliance of the indicators of our patient with the criteria for MS (IDF).
Laboratory indicators MS criteria (IDF) Patient data

Triglycerides >150 mg/dL (1.69 mmol / L) 1.33mmol /L
HDL cholesterol <40 mg/dL (1.0 mmol / L) in men and 1,35 mmol / L

<50 mg/dL (1.29 mmol / L) in women
Fasting plasma glucose >100 mg/dL (5.6 mmol / L) 5,03 mmol / L
Systolic blood pressure > 130 mm Hg 125 mm Hg
Diastolic blood pressure >85 mm Hg 80 mm Hg
Waist circumference > 94 c¢m for men, 107 cm

> 80 cm for women

However, there were detected increased
laboratory parameters of HOMA index — 4.6 (N
< 2.77) and the serum uric acid — 6.8 mg/dL (N
—2.4-5.7 mg/dL), which indicate metabolic and
hormonal imbalance. The results of numerous
studies prove that IR is often combined with
arterial  hypertension, hypertriglyceridemia,
hypercholesterolemia and hyperglycemia [9,
20]. Also strong relationship between the
components of MS and hyperuricemia was
established: high level of serum uric acid
correlates with dyslipidemia, and especially
with hypertriglyceridemia, IR and hypergly-
cemia [21]. Therefore, from our point of view,
the presence of IR and hyperuricemia in
patients with MHO should be considered as
preclinical  manifestations of  metabolic
disorders — risk factors for the development of
MS and further transition of MHO to MUO.

As already noted, the laboratory test results
of our patient demonstrate the presence of
significant hyperleptinemia (86.82 ng/ml) and
vitamin D deficiency (9.19 ng/ml). Hyperlep-
tinemia is one of the key mechanisms
determining the pathogenesis of obesity, which
is confirmed by many studies [22, 23, 24, 25,

26, 27, 28]. Leptin is a regulator of hunger-
satiety mechanisms, and normally its
production leads to a decrease in appetite,
activation of the sympathetic nervous system
and an increase in energy expenditure, which
contributes to the maintenance of normal body
weight.  Obesity is  characterized by
hyperleptinemia, but with the lack of positive
effects of leptin, which is considered as a
manifestation of a decreased sensitivity of
tissue receptors to leptin — leptin resistance
(LR) [22,26]. Researchers emphasize the
important role of leptin as a biomarker of
cardiometabolic disorders. It has been proven
that hyperleptinemia is associated with
cardiovascular diseases (myocardial infarction,
coronary artery disease, hypertension, etc.),
which is primarily associated with the effect of
leptin on the vascular wall, the development of
hypertrophy and vascular remodeling [22, 24,
25]. Data obtained by Ifeyinwa Osegbe et al.
confirm the relationship between hyperlepti-
nemia and metabolic disorders: they studied the
levels of hyperleptinemia and IR in obese non-
diabetic women (n=80) and found that the
level of leptin increased depending on the BMI,



in the group of patients with morbid obesity
(BMI>40kg/m?), the indicators  of
hyperleptinemia ranged within 50.1 ng / ml (SD
= 1.8). At the same time, a positive correlation
was found between the levels of serum leptin
and IR, especially pronounced in morbid
obesity [23]. Similar results were obtained in
other studies [28, 29]. The study of leptin
concentration in different phenotypes of obesity
proves that the level of hyperleptinemia in
patients with MHO is significantly lower than
in patients with metabolic obesity [25, 27, 28].
Also, patients with MUO were found to have
higher indices of insulin resistance (HOMA
index) and leptin resistance (serum leptin and
free leptin index) compared with MHO [30].
Therefore, a significant increase in the level of
leptin in MHO patients, as in our clinical case,
can be associated with leptin resistance and
should be considered as an unfavorable factor
in the development of cardiometabolic
disorders.

An equally important deviation of laboratory
parameters in patients with obesity is vitamin D
deficiency, which is confirmed by research data
[15, 31, 32, 33, 34]. The inhibitory role of
vitamin D in relation to excessive accumulation
of fat stores, adipocyte hypertrophy, and the
development of inflammation has been proven
[15, 33]. Also, according to the authors, there is
an inverse correlation between the level of
vitamin D and BMI [35, 36]. For example, the
results of a large-scale meta-analysis conducted
by Karani S. Vimaleswaran et all., using data
from 21 studies (n = 42.024) showed that a
1 kg/m? increase in BMI was associated with a
1.15 % decrease in serum 25 (OH) D [36]. The
results of another research aimed at studying
the level of vitamin D in patients with different
BMIs (n = 2126) indicated that in the group of
patients with BMI > 30 kg / m?, the level of 25
(OH) D3 was 20 % lower than normal, and in
the group of patients with morbid obesity

REFERENCES

Series «Mediciney. Issue 44

severe deficit of 25 (OH) D3 was found [35]. It
has been established that vitamin D deficiency
is associated with MS and its components: IR,
impaired glucose tolerance and type 2 diabetes
mellitus, as well as dyslipidemia [15, 37, 38,
39]. It has also been found that vitamin D levels
<50 nmol/L (<20 ng/ml) are associated with
an increased risk of cardiometabolic mortality
[40]. Interesting data was obtained in study of
vitamin D concentration in MHO patients:
according to authors patients with MHO have a
higher level of vitamin D concentration than
patients with MUO, which also indicates the
protective role of vitamin D in relation to the
development of metabolic disorders [15]. In this
regard, promising scientific direction is the
study of effect of vitamin D supplementation on
the prevention of MS and correction of already
existing metabolic disorders in obesity.

Thus, despite the fact that MHO s
characterized by lower levels of leptinemia and
vitamin D concentration in comparison with
MUO, patients with morbid obesity, as in our
clinical case, have an increased risk for the
development of leptin resistance and vitamin D
deficiency, which in turn are closely related
with MS.

CONCLUSIONS

According to the IDF criteria, our clinical
case meets the MHO definition. However, the
combination of hyperleptinemia with insulin
resistance, hyperuricemia, and vitamin D
deficiency indicate metabolic and hormonal
imbalance and are risk factors for the
development of MS and further transformation
of the MHO into MUO. Thus, MHO should be
considered as a transient dynamic state, and the
management of such patients requires careful
laboratory monitoring with early detection of
metabolic disorders and its adequate and timely
correction.

1. WHO. Obesity and overweight [document on the Internet]. World Health Organisation; 2021 [cited 2021
September 15]. Available from: http://www.who.int/mediacentre/factsheets/fs311/en/.
2. Fadeenko GD, Maslyaeva LV. Ozhirenie kak problema klinicheskoy meditsinyi. Liky Ukrainy. 2009; 6

(132): 317 [In Russian].

3. Doslidzhennia STEPS: poshyrenist faktoriv ryzyku neinfektsiinykh zakhvoriuvan v Ukraini u 2019 rotsi.

Kopenhahen, Yevropeiske rehionalne

biuro VOOZ.

2020. [In Ukrainian] Available from:

https://apps.who.int/iris/bitstream/handle/10665/336643/WHO-EURO-2020-1468-41218-56061-ukr.pdf
4. Durrer Schutz D, Busetto L, Dicker D, Farpour-Lambert N, et al. European Practical and Patient-Centred
Guidelines for Adult Obesity Management in Primary Care. Obes Facts 2019; 12: 40-66. DOI:

https://doi.org/10.1159/000496183.


http://www.who.int/mediacentre/factsheets/fs311/en/
https://apps.who.int/iris/bitstream/handle/10665/336643/WHO-EURO-2020-1468-41218-56061-ukr.pdf

Journal of V. N. Karazin” KhNU. 2022

5. Garvey WT, Mechanick JI, Brett EM, etal. American association of clinical endocrinologists and
american college of endocrinology comprehensive clinical practice guidelines for medical care of patients
with obesity. Endocr Pract. 2016; 22 (3): 1-203. DOI: https://doi.org/10.4158/EP161365.GL.

6. Purnell JQ. Definitions, Classification, and Epidemiology of Obesity. In: Feingold KR, Anawalt B,
Boyce A, etal, editors. Endotext [Internet]. 2018 [cited 2021 Sep 15]. Awvailable from:
https://www.ncbi.nlm.nih.gov/books/NBK279167/.

7. Flegal KM, Kit BK, Orpana H, Graubard BI. Association of all-cause mortality with overweight and
obesity using standard body mass index categories: a systematic review and meta-analysis. JAMA. 2013;
309 (1): 71-82. DOI: https://doi.org/10.1001/jama.2012.113905.

8. Romantsova TI, Ostrovskaya EV, Metabolicheski zdorovoe ozhirenie: definitsii, protektivnyie faktoryi,
klinicheskaya znachimost. Almanah klinicheskoy meditsinyi [serial online]. 2015. 13 (21): 75-87. [In
Russian] Available from: https://www.almclinmed.ru/jour/article/view/73/74.

9. Alberti KG, Eckel RH, Grundy SM, et al. International Diabetes Federation Task Force on Epidemiology
and Prevention; Hational Heart, Lung, and Blood Institute; American Heart Association; World Heart
Federation; International Atherosclerosis Society; International Association for the Study of Obesity.
Harmonizing the metabolic syndrome: a joint interim statement of the International Diabetes Federation
Task Force on Epidemiology and Prevention; National Heart, Lung, and Blood Institute; American Heart
Association; World Heart Federation; International Atherosclerosis Society; and International
Association  for the Study of Obesity. Circulation. 2009; 120 (16): 1640-5. DOI:
https://doi.org/10.1161/CIRCULATIONAHA.109.192644

10. Mufioz-Garach A, Cornejo-Pareja I, Tinahones FJ. Does Metabolically Healthy Obesity Exist? Nutrients.
2016; 8 (6): 320. DOI: https://doi.org/10.3390/nu8060320.

11.Branddo I, Martins MJ, Monteiro R. Metabolically Healthy Obesity-Heterogeneity in Definitions and
Unconventional Factors. Metabolites. 2020; 10 (2): 48. DOI: https://doi.org/10.3390/metabo10020048.

12.van Vliet-Ostaptchouk JV, Nuotio M-L, Slagter SN, et al.The prevalence of metabolic syndrome and
metabolically healthy obesity in Europe: a collaborative analysis of ten large cohort studies. BMC
Endocrine Disorders. 2014; 14 (1): 9. DOI: https://doi.org/10.1186/1472-6823-14-9.

13.Jung CH, Lee WJ, Song KH. Metabolically healthy obesity: a friend or foe? Korean J Intern Med. 2017;
32 (4): 611-621. DOI: https://doi.org/10.3904/kjim.2016.259.

14.Karelis AD, Rabasa-Lhoret R. Obesity: Can inflammatory status define metabolic health? Nat Rev
Endocrinol. 2013 Dec; 9 (12): 694-5. DOI: https://doi.org/10.1038/nrend0.2013.198.

15. Esteghamati A, Aryan Z, Esteghamati A, Nakhjavani M. Differences in vitamin D concentration between
metabolically healthy and unhealthy obese adults: associations with inflammatory and
cardiometabolic markers in 4391 subjects. Diabetes Metab. 2014, 40 (5): 347-55. DOI:
https://doi.org/10.1016/j.diabet.2014.02.007.

16. Tremmel M, Lyssenko V, Zoller B etal. Characteristics and prognosis of healthy severe obesity
(HSO) subjects — The Malmo Preventive Project. Obesity Medicine. 2018;11:6-12.
DOI: https://doi.org/10.1016/j.0bmed.2018.06.005.

17. Soriguer F, Gutiérrez-Repiso C, Rubio-Martin E, et al. Metabolically healthy but obese, a matter of time?
Findings from the prospective Pizarra study. J Clin Endocrinol Metab. 2013; 98 (6): 2318-25. DOI:
https://doi.org/10.1210/jc.2012-4253.

18. Hwang YC, Hayashi T, Fujimoto WY, et al. Visceral abdominal fat accumulation predicts the conversion
of metabolically healthy obese subjects to an unhealthy phenotype. Int J Obes 2015; 39: 1365-1370. DOI:
https://doi.org/10.1038/ijo.2015.75.

19. Schroder H, Ramos R, Baena-Diez JM, Mendez MA, Canal DJ, Fito M, Sala J, Elosua R. Determinants of
the transition from a cardiometabolic normal to abnormal overweight/obese phenotype in a Spanish
population. Eur J Nutr. 2014; 53 (6): 1345-53. DOI: https://doi.org/10.1007/s00394-013-0635-2.

20.Uchamprina  VA., Romantsova TI. Kalashnikova MF. Metabolicheskiy sindrom: argumentyi
«a» 1 «protivw.  Ozhirenie i  metabolizm.  2012; (9) 2: 17-27. [In  Russian] DOI:
https://doi.org/10.14341/omet2012217-27

21.Zagayko A L., Bryuhanova TA., Shkapo Al. Giperurikemiya kak element patogeneza metabolicheskogo
sindroma. Ukrainian biopharmaceutical journal. 2015; 1 (36):47-51. [In Russian] Available from:
http://nbuv.gov.ua/UJRN/ubfj_2015_1 12

22.Gruzdeva O, Borodkina D, Uchasova E, Dyleva Y, Barbarash O. Leptin resistance: underlying
mechanisms and  diagnosis. Diabetes Metab Syndr Obes. 2019; 12:191-198. DOI:
https://doi.org/10.2147/DMS0.S182406

23.0segbe I, Okpara H, Azinge E. Relationship between serum leptin and insulin resistance among obese
Nigerian women. AnnAfrMed. 2016; 15 (1): 14-19. DOI: https://doi.org/10.4103/1596-3519.158524

124


https://www.ncbi.nlm.nih.gov/pubmed/27219496
https://lup.lub.lu.se/search/person/medf-bzo
http://dx.doi.org/10.1016/j.obmed.2018.06.005
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=ubfj_2015_1_12

Series «Mediciney. Issue 44

24.Ghantous CM, Azrak Z, Hanache S, Abou-Kheir W, Zeidan A. Differential Role of Leptin and
Adiponectin  in  Cardiovascular System. Int J Endocrinol. 2015; 2015: 534320. DOI:
https://doi.org/10.1155/2015/534320

25.Jamar G, Caranti DA, de Cassia Cesar H, Masquio DCL, Bandoni DH, Pisani LP. Leptin as a
cardiovascular risk marker in metabolically healthy obese: Hyperleptinemia in metabolically healthy
obese. Appetite. 2017; 108: 477-482. DOI: https://doi.org/10.1016/j.appet.2016.11.013

26.Duque AP, Rodrigues Junior LF, Mediano MFF, Tibirica E, De Lorenzo A. Emerging concepts in
metabolically healthy obesity. Am J Cardiovasc Dis. 2020; 10 (2): 48-61. Awvailable from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7364278/

27.ChangCSs, LuYJ, ChangHH et al. Role of adiponectin gene variants, adipokines and hydrometry-based
percent body fat in metabolically healthy and abnormal obesity. Obes Res ClinPract. 2018; 12 (2): 49-61.
DOI: https://doi.org/10.1016/j.0rcp.2016.05.003

28.Zak KP, Mankovskiy BN, Melnichenko SV etal. Immunitet u bolnyih saharnyim diabetom 2 tipa s
soputstvuyuschim metabolicheskim sindromom/ ozhireniem. Soobschenie 2. Rol adipotsitokinov
(interleykina-6, faktora nekrozaopuholey alfa, leptina i adiponektina). Endokrynolohiia. 2013; 18 (2): 26—
32. [In Russian] Available from: https://endokrynologia.com.ua/index.php/journal/article/view/387

29. Suslyk HI. Hiperleptynemiia ta stan insulinovoi rezystentnosti u khvorykh na tsukrovyi diabet 2-ho typu z
ozhyrinniam. Klinichna endokrynolohiia ta endokrynna khirurhiia. 2012; 2 (39): 309-16. [In Ukrainian]
DOI: https://doi.org/10.24026/1818-1384.2(39).2012.82296.

30.0tt AV, Chumakova GA, Veselovskaya NG. Znachenie leptinorezistentnosti v razvitii razlichnyih
metabolicheskih fenotipov ozhireniya. Rossiyskiy kardiologicheskiy zhurnal. 2016; (4): 14-18. [In
Russian] Available from: https://russjcardiol.elpub.ru/jour/article/view/676/628

31.Pereira-Santos M, Costa PR, Assis AM, Santos CA, Santos DB. Obesity and vitamin D
deficiency: a systematic review and meta-analysis. ObesRev. 2015; 16 (4): 341-9. DOL:
https://doi.org/10.1111/0br.12239

32. Fiamenghi VI, Mello ED. Vitamin D deficiency in children and adolescents with obesity: a meta-analysis.
J Pediatr (Rio J). 2021; 97 (3): 273-279. DOI: https://doi.org/10.1016/j.jped.2020.08.006

33.Ding C, Gao D, Wilding J, Trayhurn P, Bing C. Vitamin D signalling in adipose tissue. Br J Nutr. 2012;
108 (11): 1915-1923. DOI: https://doi.org/10.1017/S0007114512003285

34.Duan L, Han L, Liu Q, Zhao Y, Wang L, Wang Y. Effects of Vitamin D Supplementation on General and
Central Obesity: Results from 20 Randomized Controlled Trials Involving Apparently Healthy
Populations. Ann NutrMetab. 2020; 76 (3): 153-164. DOI: https://doi.org/10.1159/000507418

35. Lagunova Z, Porojnicu AC, Lindberg F, Hexeberg S, Moan J. The dependency of vitamin D status on
body mass index, gender, age and season. Anticancer Res. 2009; 29 (9): 3713-20. Available from:
https://pubmed.ncbi.nIm.nih.gov/19667169/

36. Vimaleswaran KS, Berry DJ, Lu C et al. Causal Relationship between Obesity and Vitamin D Status: Bi-
Directional Mendelian Randomization Analysis of Multiple Cohorts. PLoSMed. 2013. 10(2): 1001383.
DOI: https://doi.org/10.1371/journal.pmed.1001383

37.Garcia-Bailo B, Da Costa LA, Arora P, Karmali M, EI-Sohemy A, Badawi A. Plasma vitamin D and
biomarkers of cardiometabolic disease risk in adult Canadians, 2007—2009. Prev Chronic Dis. 2013; 10.
DOI: https://doi.org/10.5888/pcd10.120230.

Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3682811/

38.Khan H, Kunutsor S, Franco OH, Chowdhury R. Vitamin D, type 2 diabetes and other metabolic
outcomes: a systematic review and meta-analysis of prospective studies. Proc Nutr Soc. 2013. 72: 89-97.
DOI: https://doi.org/10.1017/S0029665112002765.

39.Huang CY, Chang HH, Lu CW, Tseng FY, Lee LT, Huang KC. Vitamin D status and risk of metabolic
syndrome among non-diabetic young adults. Clin  Nutr. 2015; 34 (3): 484-9. DOI:
https://doi.org/10.1016/j.clnu.2014.05.010.

40. Al-Khalidi B, Kimball SM, Kuk JL, Ardern Cl. Metabolically healthy obesity, vitamin D, and all-cause
and cardiometabolic mortality risk in NHANES IIl. Clin Nutr. 2019; 38 (2): 820-828. DOI:
https://doi.org/10.1016/j.clnu.2018.02.025.

3HAYEHHS OIIHKHA JABOPATOPHUX ITOKA3HHUKIB Y HAIIE€HTIB 3 METABOJITYHO
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3 OI'JIAAOM JIITEPATYPH

Tonyokina €. 0., Cxkoxosa H. 1., Tuxonoea T. M.
A — XOHIIeTIIIis Ta AU3aiiH JociikeHHs; B — 30ip mannx; C — aHaii3 Ta iHTepnpeTanis annx; D — HarmucaHHs cTatTTi;
E — pemaryBannst crarri; F — ocrarodne 3aTBepIHKEHHS CTATT

125


https://doi.org/10.24026/1818-1384.2(39).2012.82296
%20Available%20from:
https://doi.org/10.5888/pcd10.120230
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3682811/

Journal of V. N. Karazin” KhNU. 2022

Beryn. B nanuit yac oxupiHHS € aKTyalbHOIO MPOOJIEMOI0 CyYyacHOi MEAWIMHY, L0 MOB’S3aHO 3 HOTro
r100abHOI MOUIMPEHICTIO, TETEPOreHHICTIO KIIHIYHUX Ta J1a0OpaTOpHHUX IIPOSIBIB, a TaKoX acollialieo 3
PI3HUMH KOMOPOITHUX CTaHAMH. 3AJIEKHO BiJ] METa0OIIYHOTO CTATYCy PO3PI3HIIOTH META00IIYHO HE3T0POBE
oxupinas (MH30) ta metabomiuno 3mopose oxupinas (M30). MH30 Bu3HavaeThCst 32 HAABHOCTI KPUTEPIiB
mertabosniuHoro cunapomy (MC) i acomito€eThCs 3 MiABUIIEHHMM PU3UKOM BHHUKHEHHS KapAiOBAaCKYJISAPHUX 1
MeTaboNiuHuX yckiaagHeHb. M30 xapakTepusyeThcs «MeTabOoIuHO 30POBUM» Hpo(ineM, OIHAK MUTAHHS
IIOJI0 CIPUSATIMBOTO TNepediry 3aXBOPIOBAHHS € CYNEpewIMBHM; 0arato JOCTI[UKEHb CBiI4aTh IIPO
HecTiiikicTs peHoTrry M30 Ta MoxiuBicTs po3BuTky MH30 y nonansimomy.

MeTa nocaizkeHHsI: poaHai3yBaTH OCOOJIMBOCTI J1aOOpPAaTOPHUX MapamerpiB, NMoB’s3aHux 3 M30, Ta
BU3HAYUTH (pakTopu pu3uKy po3Butky MH30 Ha npukiiajai KIiHIYHOTO BHITAJIKY.

Marepianin Ta Mmeroam. KiiHiuyHMH Bumajgox maumieHTKH 24 pokiB 3 JiarHO30M alliMeHTapHO-
KOHCTUTYIIOHANBHOTO 0kupinHs 111 crynens. O6’ektuBHO: 3picT — 174 oM, Bara — 124,7 Kr, iHACKC MacH Tijia
(IMT) — 41,21 xr/M?, 06xBaT Tamii — 107 cm, 06xBar crerod — 144 cm. O6’€KTUBHO: HA LIKipi KUBOTA — OiMi
CTpil; MiAMKIPHO-)KUPOBA KJIITKOBMHA PO3BMHEHA HaJMipHO, OUIbII BHpakeHa B OO0JIACTi KHMBOTA, CIIMHH,
creron; AT — 125/80 mwm pr. cr. JlabopatopHi nmaHi: rimepientuHeMis — 86,82 Hr/mi, MiJABHUIICHUN PiBCHb
innexcy HOMA — 4,6, rinepypukemist — 6,8 mr/mi, nediuut Bitaminy D — 9,19; ninigauii npodisnk, ritoko3a B
TIa3Mi KpoBi HaTie, riikoBanuit remorno6in (HbAlc), tupeorponnuii ropmon (TTI), tpuitoaruponin (T3),
tupokcuH (T4), antutina no tupeonepokcunasu (aHtuTPO), KOpTH30I1, ENEKTPONTITH KPOBi, MEYIHKOBI IPOOH
— y Mexax HopmHu. Enexrpokapaiorpadis (EKD), ynpTpa3sBykoBe HOCHIIKEHHS Ceplis Ta OpPraHiB 4epeBHOL
MOPOXKHUHU — 0€3 MaTOJIOTI].

PesyabraT. HopmanbHi MOKa3HUKY JiMiAHOTO OOMiHY, IIIOKO3M KPOBI Ta BUMIpIOBaHHS apTepialbHOIO
TUCKYy Yy Hamoi mnamieHTKH XapaktepHi it M30. OpHak —TO€AHaHHS —TilepienTUHeMil 3
IHCYJIIHOPE3UCTEHTHICTIO, TinepypukeMiero Ta aedinuroM BitamiHy D CBIZYMTH Npo MeETaOONIYHUI Ta
TOPMOHAJIBHUIN JrcOaaHC 1 pO3MIAAA€ThCS K (hakTop pu3uKy po3Butky MC Ta mojaisIioro nepexony M30
1o MH30.

BucnoBok. M30 crig po3risigaTH K NepexigHuil JUHAMIYHUN CTaH, BEACHHs TaKHX MAlLli€HTIB BUMarae
peTesibHOTo 1abopaTOPHOTro MOHITOPUHTY 3 PaHHIM BHSBJICHHSIM METa0OJIUHHUX MOPYLICHb Ta iX aJeKBaTHOO
1 CBOEYACHOO KOPEKIIIETO.

KJIFO4Y0BI CIIOBA: wmeraboniuHO 3/0pOBE OXHPIHHS, METa0OJIuHO HE3/I0pOBE  OXKHPIiHHS,
MeTaboJIIuHUI CHHAPOM, J1a00paTOPHI MOKa3HUKU
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BIOJIOTTYHI E®EKTH JIIKAPCHLKUX MPENIAPATIB
SCHISANDRA CHINENSIS TA MEPCIIEKTUBH iX
BUKOPUCTAHHS V KJTHIYHIA MEIULIAHI
(OTJISIA TITEPATYPH)

Ayuk €. 0.°°P, Koznos O. II.**F, Tkauenxo C. I.“F

A — KOHIIeTIIIis Ta AW3aiiH gocimkeHHs; B — 30ip nanux; C — aHami3 Ta iHTepIpeTanis AaHux; D — HamucaHHs cTarTTi;
E — penaryBanns crarti; F — octaTouHe 3aTBep/PKEHHS CTATT

Beryn. IMocriitHa mist mkigmnBux (akTopiB, 30UTBIICHIH piBEHh HEPBOBO-TICHXIYHUX HABAHTA)KCHb Ta
CTpec-acolifioBaHe 3HM)KCHHS IMYHITETY HiJBHINYIOTh HAYKOBHH IHTEpeC IO BHBYCHHS TepareBTUYHHX
BJIACTUBOCTEH (iToamanToreHiB. 30Kpema, 3apa3 aKTyalbHOCTI HaOyBa€ MOCHIIKEHHS MPO(UIAKTHIHOTO
BXKUBAaHHS JIIKapChbKHX IperapaTiB Ha OCHOBI aJanTOreHy CXiTHOI TPaIHI[iifHOT MEIWIMHH — JIMMOHHHKA
kuTaiicekoro (Schisandra chinensis).

Mera. [IpoananizyBaTu cy4acHi HayKOBIi JpKepeda JIiTepaTypH Ha TeMY OCHOBHHX XapaKTepPUCTHK Ta cdep
3aCTOCYBaHHS JIIKAPCHKUX TperapaTiB JIMMOHHIKA KUTaHChKOTO, BUSBUTH AOMiHYIOUi Oi0NOTiUHI eeKkTn Ta
MIEPCICKTHBY BUKOPUCTAHHS aJalITOTEHy B MPOQITaKTHIII Ta JIKYBaHHI PO3JIaJiB HEPBOBOI CHCTEMH.

Martepiaan Ta mMeroau. I[lomyk npoaranizoBaHoi jiteparypu Oyno 3miHCHEHO 3a JOIOMOTOIO TaKHX
enekTpoHHHX 0a3 manux: PubMed, Medline, ResearchGate Ta Google Scholar.

PesynbraTu. [aHuil OrJsi JTiTEpaTypu IEMOHCTPYE IMHMPOKUH CHEKTpP BIUIMBY XiMIYHHX KOMIIOHEHTIB S.
chinensis Ha AisJIBHICTH PI3HUX CHCTEM OpraHiB JiroanHU. CUpalYnCch HA HASBHI JaHi, OyJI0 BUSBICHO, 10
JOCHTh aKTHBHO BHBYAIKCS NPOTHIYXJIWHHUHA, AHTHOKCHAAHTHHH Ta MPOTH3aNajbHUHA (apMaKoIOriyHi
e(eKTH JNHMOHHMKa KHUTalchkoro. OcoOnmBa yBara Oyna NpHAIICHa PO3TIAY ICHUXO(]i3i0NOTITHIX
BJIACTHBOCTEH ajanTtoreHis, 3okpema S. chinensis. Excriepumenranbie BxuBanHs S. chinensis mumamu 3
HelpoJereHepaTHBHUMH PO3JIalaMi OKAa3aJi0 ITOKPalleHHs pPO3yMOBOi aKTHBHOCTI y TBapuH. B xomi
KITIHIYHUX BUNPOOYBaHb aJaNTOT€HHUX MPENapariB 3 BHUCOKAM BMICTOM KOMIIOHEHTIB JIMMOHHHKA
BCTAQHOBMJIM TIOKPALICHHs KOTHITHBHOI JisUTEHOCTI, INBUAKOCTI Ta TOYHOCTI PYXiB Yy BTOMJICHHX JIFOJICH, X04a
B JIiTEpaTypi BUSBIICHI BUMAAKH, KOJIU CIIO)KHBaHHS CyMillIei He TEMOHCTPYBAJIO OaXKaHUX Pe3yIbTaTiB.

BucHOBKM. AHaNi3 JIITepaTypHHX IaHUX MIiATBEPPKYE NEPCHEKTHBHICTh BUKOPUCTaHHS INpenapaTis
S. chinensis, sk 3aco6iB MPodiMaKTUUHOTO CHPSIMYBaHHS y KIiHIUHIM MenunuHi. OfHAK, HE3BAXKAIOUU Ha
HAsBHICTh BEJIUKOI KiJBKOCTI HAayKOBHUX JIOCIIDKEHb CTOCOBHO aJalTOr€HHOrO MNOTEHLIaly JIMMOHHHUKA
KHUTaHCHKOT0, Pe3yJIbTaTH BILIUBY BXKUBaHHS S. ChiNensis Ha KOrHITHBHI 310HOCTI JIIOAUHY € CyNePeUTHBUME
1 TOTPeOYIOTh MTOAATBIIOTO BUBYCHHS B MAHOYTHHOMY.

K/TIO490BI CIIOBA: apmantorenu, 0ionoridHi e(eKTH, KOTHITHBHI ()YHKII, JTUMOHHUK KHTaWCHKHH,
HYTPHUIEBTHKH
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BCTYII

Jlumonnuk  kutaiicekuit  (Schisandra
chinensis) — me geper’sHucta JiaHa 3
YEPBOHUMH SITOJOMOAIOHUMH TUIOJIAMH, SKa
HAJCKUTh 10 PONUHHA  JMMOHHHKOBHX
(Schisandraceae), pin Schisandra.
S. chinensis mommupennit B Kopei, Smomii,
[TigHiuno-CximHomy Kwurai, nHa [lanexomy
Cxonmi Pocii [1] Ta akTMBHO BHKOpHC-
TOBYETBCSI B  TpaaWUiiHIA  KUTaWChKIl
MEIUIMHI K amanTored [2]. 3a kmacudika-
niero BOO3 nmuMoOHHUK KUTaHChKHN BimgHEce-
HO 70 (hapMaKOIEeHHUX JIKAPCHKUX POCIUH
[3]. Hacrosuky cmnuproBy S. chinensis
NPU3HAYAIOTh 3 METOI TMOKPAICHHS CTaHy
37I0pOB’sl MICIISl IEPEHECCHHSI COMAaTUYHHUX Ta
iH(EeKIiHHNX 3aXBOPIOBaHb, MPU TMEPEBTOMI,
3HIDKEHHI MPane3laTHOCTI i mpodilakTHIHO
MiJ] Yac 3HAYHUX HEPBOBO-TICHXIYHAX Ta
¢Gi3MYHMX  HaBaHTaXEHb. 3a  aHATOMO-
TepaneBTHYHO-XIMIYHOIO Kknacugikariero
JIaHUi npernapar BIJIHOCUTBCS hi ()
3arajgpHOTOHI3yI0unX (A3 1A-tonics) [4].

MATEPIAJIM TA METOA

[Momyk npoaHasizoBaHoi JiTepaTypu 0yJio
3MIHCHEHO 3a JIOTIOMOTOF0 TaKUX
enekTpoHHKX Oa3 manux: PubMed, Medline,
ResearchGate ta Google Scholar.

PE3VYJIBTATHU

1. 3ATAJIBHI BIIOMOCTI ITPO
JIUMOHHUK KUTANCBKUN

1.1. Bionoziuno akmueni cknaooei
JIUMOHHUKA KUMAUCHbKO020

3aBasgKu 0COOIMBOMY XIMIYHOMY CKJIamy
JMMOHHUK KUTalChKUH HaOyBae Bce OLIbIIOT
MOIYJISIPHOCTI B cy4acHi ¢itodhapmakoorii.
OCHOBHI CITOJTYKH POCIIMHH, 1110 3yMOBJIIOIOTh
JKyBaJbHI BIACTUBOCTI, BKIIFOYAIOTh B cebe:
JrHAHW, TPUTEPHEHHU, (EHONBHI KHUCIIOTH,
¢naBonoinu, edipni omiii Ta mosicaxapuau
[5]. bymo BusBieHo 5 knaciB JrHaHIB
JTUMOHHHUKA KWUTaHChKOTO: THI A (IuOeH30-
UKJIOOKTaIi€HOBI), THI B (cripoben3zody-
paHoiHI TUOEH30-IIMKIOOKTaTi€HOBI), Tuil C
(4-apunrerpaninosi), Tun D (2,3-numerui-
1,4-nnapunGyranosi), tun E (2,5-gnapun-
teTparigpodypanosi) [6]. DapmauneBTHUHI
XapaKTEePUCTUKH TOJIOBHUM YUHOM
TIPOSIBIISIIOTH TUOCH30ITMKIIOOKTA IIEHOBI
JIITHAHMU, SKI TaKOX Ha3WBalOTh 3a IX
NOIIMpEeHiCTh — «orirHanu  Schisandray.
OCHOBHUMH JirHaHaMH IDI0oAiB S. chinensis e
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cxizaHmpuH (cxizaHmponl A), ToMi3mH A
(cxizanmpon B), mezokcucxizanapuH (cxizaH-
opuH  A), y-cxizangpuH (cxizaHapuH B),
roMizuH N (TiceBmo-y-cxizanapus B), cxizan-
Tepud A (romizmH C), romizmH M2,
cxizaampua C, cxizantepud B (romizma B),
cxizanxenon (romizua K3) [7, 8]. Cmig
3a3HAYUTH, 100 Hapasi MPOAOBKYETHCS
MOLIYK 1 BIAKPUTTS HOBHX TUOEH3OLMKIO-
OKTa/IiEHOBUX JITHAHIB JTUMOHHUKA
KuTaicpbkoro. Hanmpukmam, romizua M3 [9] Ta
cxinoiirHad F, Buminenuit 3i cred1a pociamHu
y 2019 poui [10]. Byno BusaBneHo, IO
JIOMIHYIOY1 THOCH30IIUKIO0KTai€HOBI JIirHA-
HU B CKIajl JIMMOHHUKA II€ CXi3aHJIpHH,
cxizauapud B ta romiszun B [11]. Cxizanapun
T IBUTITYE 30y IITUBICTB [EHTPATBHOT
HEPBOBOI CHUCTEMH, CTUMYIIIOE POOOTY cepIlst
Ta JUXANBLHOTO amapaTry i, TaKUM YHHOM,
BU3HAYa€ TOHI3YIOWYy Jil0  JIMMOHHHUKA.
3arasiom, JjirHanu S. Chinensis mposiBIsIOTH
aHTHUOKCHJIaHTHI, MPOTU3alalbHi, MPOTHpa-
KOBi,  HEWPONpPOTeKTUBHI, aHTH(]IOPO3HI
e(hekTH Ta 3aTydeHi B perysimii MeTadoizMy
JIITiAIB Ta TIroKo3u [12].

HeoanopazoBo  moBimomisuiocs, IO
MoJTicaxapuii POCIMHU MAalOTh TPOTHITYX-
JIMHHI, IMYHOPETYJIOI0Ui, aHTHOKCUIAHTHI 1

rimoimigeMivni BJIACTHBOCTI [13].
JIMMOHHHMK KUTAlHCBKUM TakOX MICTUTH
TpUTepneHoian (KaJacypoBa KHCIIOTa —

JIAHOCTAHOBI TPUTEPIICHOIIH, CXi130JaKTOH D
—  IMKJIOAPTaHOBI  TPUTEpPIEHOINM)  Ta
CHOPTPUTEPIICHOI AN Schisandrax abo
CXIHOPTPHUTEPIICHOI TN [14]. IIpu
JIOCITI/PKEHH]  BIUIMBY TPUTEPIICHOIMIB Ha
OKCHJATUBHUH CTpeC TEeUiHKH, MOMIKOKEHOT
ajkorojieM Oyjo IOKa3aHO, M0 JaHi
pEUOBHHU MIPOSIBIISIIOTH MPOTEKTUBHI
AHTUOKCUIAHTHI BJIACTUBOCTI [15].
[MonidenonbHi CKJIaJIOB1 JIMMOHHUKA:
¢naBoHOIIM Ta (EHONIBHI KUCIOTH € TaKOX
AHTHUOKCUJAHTHUMH CIIOJIyKaMu [16].
Bimomo, 110 CBDKI IUIOAM POCIHUHH MICTSTh
3,26 £0,06 % mmmonnoi kwmcmoru, 1,13+
0,04 % si6ayunoi kucnotu, Ta 0,53 + 0,01 %
IIMKIMOBOi KMCIOTH. BMICT TphOX KHCIOT B
Cyxiil peuyoBHMHI NpPHUOIM3HO B IISTH Pa3iB
OinpIIMH, HIXK y CBDKMX mutoxax S. chinensis
(m71st TIOpIBHSAHHS BMICT JIAMOHHOT KUCIIOTH Y
JMMOHI CTaHOBHTH TpuoOam3Ho 8 %) [17].
3rigHo perJIaMeHTy €BpOMEHCHKOTO
[Mapnamenty i Pagm (€C) Ne 1924/2006 Big
20 rpyansa 2006 poky ImI0AO0 TBEPIXKEHb IPO
MOXXUBHY LIHHICTH T KOPUCTH AJIS 30POB’S,



AKi 3a3HA4al0Th Ha XapYOBUX MPOIYKTaX,
CyXull  IUIJ  JIMMOHHMKA  KHUTaHCBHKOTO
BBAXKAETHCSA JOKEPEIIOM MiHEpaTbHUX
pedoBuH, Takux gk Fe, Mn, Cu, K ta Mg,
ockimeku S. chinensis mictute Ginbine 15 %
PEKOMEHIOBAaHOI MIETHYHOI HOPMH  IIHX
kommoHeHTiB B 100 r mpoxykty [18]. Orxe,
OlOJIOTIYHO AaKTHMBHI CKJIAJ0BlI IUIOMIB Ta
HaciHHg S. Chinensis oOyMOBITIOIOTh MOMKJIIH-
BiCTh BUKOPHCTaHHS Ili€i POCIMHH JUIS
BUTOTOBIJIEHHSI TEMaTONPOTEKTOPHUX, aHTH-
OKCHJIAHTHUX,  ICUXOCTHMYIIOIYHAX  Ta
TOHI3YIOUNX JIKapChKUX 3aCO0IB.

1.2. OcnosHi nikapcovki enacmusocmi
JUMOHHUKA KUMATICbKO20

B kuTalChKifl TpaauIiiHIA MEIUIMHI
npemapaty S. ChinensisS BUKOPHCTOBYBaIH, SIK
MPOTUKAILTHOBHIA, BiJIXapKyBaJbHUI i
3acmokidmmBuii  3aci6  [19].  Cywachi
JIOCITI/DKEHHST CBiMYaTh PO Te, IO, OKPIM
BUIIICHABE/ICHNX XapPaKTEPUCTHK, JIMMOHHHK
KUTAWUCBKUN  NPOSABIAE  IPOTHU3ANAIBHY,
rernaTonpoTeKTOpHY, AHTUOKCUAAHTHY, aHTH-
niabeTH4Hy, aHTHOAKTepialbHy, MPOTHITYX-
TUHHY  ($apMakoJoriuHi  aKTUBHOCTI Ta
BIUIMBAa€E Ha TIPOIIECH B HEPBOBIH cucTeMi.
Bizomo, 10 exkctpakti  S. chinensis
3aCTOCOBYIOTh, SIK TOHI3YIOUMI 3aci® MmpoTu
CHUH/IPOMY XPOHIYHOI BTOMH, OCKIUIBKH Ji04i
KOMITOHEHTH JMMOHHHUKA 3HIKYIOTb
OKHCIIIOBJIbHMH CTpec Ta 3aTPUMYIOThH
PO3BUTOK 3amanieHb [20].

1.2.1. Illpomu3zananvna akmuenicmp

[IpoTn3ananpHa AaKTHUBHICTh JIKapCHKOI
pPOCIMHHM 3yMOBJIEHa TIEPEBaXXHO 1HTIOY-
BaHHSM AaKTHUBHOCTI sjepHoro ¢akropa xB
(Bim amri. nuclear factor kappa-light-chain-
enhancer of activated B cells, NF-xB) Ta
MITOT€H-aKTUBOBAHUX  MPOTEiHKIHA3  (BIf
anry. mitogen activated protein kinases,
MAPKSs). B pe3ysnbraTi 1b0r0 NpUrHidy€eThCs
eKcrpecis CHHTa31 OKCHIY asory.
BinnoBigHO 3HMXKYETHCS NPOIYKILIS OKCHUIY
azoty (NO), BUBINBHEHHS  3amaJILHUX
npocrarnanauny E2 (Bix anri. prostaglandin
E2, PgE2) ta nmkiookcurenasu-2 (BiJ aHIIL
cyclooxygenase-2, COX-2) [21].

Byno mpoBeaeHO psI JOCHIKEHb, SKi
JOBOJATH MPOTH3ANaibHy aKTHBHICTH OKpe-
MHX KOMIIOHEHTIB S. chinensis. 3oBHinmHe
3aCTOCYBaHHSI TOMi3MHY A, romizuHy J Ta
cxinmzanapuny C, BHIUICHMX 3 JMMOHHHKA
KATaCbKOTO, MOKa3aJ0 3HayHEe 3MEHIICHHS
EKCIIEpUMEHTAIFHOTO  3alajieHHs ByXa y
muteit [22]. BukopuctanHs cxizangpuHy A
3HaYHO NPUTHIYYBAJIO iHAYKOBAaHWH Kapare-
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HAaHOM HaOpsKk ynanu y mumed [23]. Takox
JaHUH KOMIIOHEHT 3HAYyHO IIOM SIKLIyBaB
3anaybHi MIpoLEecu npu MAacCTHUTI,
COPUYMHEHOMY  JIiMOmoJlicaxapuiaMu, y
mutei [24].

Mis mirnanis S. chinensis Takox 3MenIye
MPOYKINIO MPO3anajibHUX IUTOKIHIB, SK-OT
TNF-o. (Bim amrm. tumor necrosis factor
alpha), IL-1B (Binx anrn. interleukin-15), IL-6,
IO 3YMOBJIIOIOTH PO3BUTOK ayTOIMyHHHX
posnaniB (acTMu, Icopiasy, pPeBMaTOiJHOTO
apTputry Ta iH.). BignoBimHO, HOCHTiTKEHHS
NPOTHU3AMAIBHOTO T4  AHTHOKCHAAHTHOTO
BIUIMBY €TaHOJILHOTO €KCTPaKTy JIMMOHHHKA
KATACHKOTO TIOKa3aJ0 3HAYHE MOJIETIICHHS
aCTMATHMYHHUX CTaHiB [25] Ta NpUTHIYCHHS
JUHITPOXIIOPOOEH3EH-1HAYKOBaHOTO
aTOMYHOTO  AEepPMAaTUTy  (cmocTepiramocs
MOMITHE 3HWKEHHsI piBHS ekcnpeccii IL-4,
IL-5 B cenesinmi) [26]. Kpim Toro,
CXi3aHIpPUH CYTTEBO NPUTHIYYBaB PiBHI
imynornooyniny E (IgE) Ta IL-4 y cupoBartii
MUIIICH  CHHCETU30BaHMX  OBAJIBOYMIHOM.
TakumM YHWHOM, JIMMOHHHUK KHUTaWCHKUN
HaJaBaB  MOpPOTHAIEPriuHy  Jif0  4epes
peryJIOBaHHs CUTHAIIHTY Kacnasu-1 [27].

3aBIsSKH 3MEHIICHHIO OKHCHOTO CTpeEcCy,
3alaJieHHsT Ta  afoNTHYHOI  aKTUBHOCTI
ekcTpakT S. Chinensis mnposBisSB 3aXxUCHUI
e(eKT MPOTH TOCTPOTO MOUIKOPKEHHSI HUPOK
nuciuiatuHoM [28] Ta mpu arpodii M s3iB.
ExcniepiMeHTanbHO — BUSIBICHO — 3MIITHEHHS
M’SI31B y CTapuX MHUMICH MICIs PUMYCOBOTO
TUTaBaHHA 3a paxyHOK eQeKTiB,
OTIOCEPEIKOBAaHUX ~ MOJIYJISAIIEI0  eKchpecii
T'eHIB CMHTE3Yy M’ S30BHX BOJIOKOH [29]. daHi
pe3yiabTaTH  CBiuaTh MPO  MOXKIIUBICTh
BUKOPUCTAHHS  CKJIQJIOBHX  JIMMOHHHKA
KHUTAMChKOTO, SK KOMIIOHEHTIB JOIMOMIKHOT

Tepamii TpH  po3Nazax  OMOPHO-PYXOBOI
cucteMH Ta  3acid0  TmpodimaKTHYHOTO
cnpsiMmyBaHHs. 30KpeMa, OyB TOMiYeHHH

TEepaneBTHYHUN TOTEHIlia]l CcXi3aHJpuHy B
JUIE  JIIKYBaHHS  OCTEOAPTPUTY  LUITXOM
cymnpecii NF-kB ta MAPK curnaigiary B
xoHapormuTax [30].

[Tlinx yac BWBYEHHS BIUIMBY IIPOTHU3A-
nmaneHOro edekry S. chinensis mpu akwe,
aconiioBane 3 Propionibacterium acnes ta
nporecamu (OTOCTapiHHS MIKIPH, MOKa3aHO
3Ha4He NpurHiYeHHs cunaTe3y [L-1B, IL-8 Ta
TNF-oo y wmituaax  THP-1  (oinHis
MOHOIIUTAPHUX KIITHH IIIOJWHU, OTPHUMaHa
Bil XBOPOrO Ha TOCTPHUA MOHOIIUTAPHUI
nmeiiko3). KpiMm  TOoro,  mociimHHKamMHu
MOKa3aHo, 10 HAa T BUKOPUCTAHHS
npenaparis KHTaCHKOTO JTUMOHHHUKA
VIHOBUIBHIOETECS ~ mporec  (HOTOCTapiHHSA
¢iOpobmacTiB, Ha SKI OiSUTH  CEPEIHBO-
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XBHJIBOBUMH YNbTPadioleTOBUMH MPOMEHS-
MH. 3rimfHo 3  pe3yibTaram, piBeHb
TKaHUHHUAX METaJoNpoTeiHa3 B KIITHHAX
3HM3MBCS Ha 88 %, OyJli0 aKTHBOBaHO
AHTHOKCHJAHTHY 3aXWHCHY CHCTEMY, IO
NpU3BEIO /0 TMPHUTHIYEHHS IHTEHCUBHOCTI
MEPEKUCHOTO OKMCHEHHs mimiaiB Ha 50 %, a
OPOAYKIisl TJIyTaTioHy 30iMpIIMIAch Ha
tperuny  [31].  Ili3Himm  gochimkeHHS
BUSIBUIIM, IO HAa BHBUIBHEHHS 3alajbHUX
LUTOKIHIB MpH aKHe BIUIMBAIU cXi3aHapuH B
ta C, 3HWKYIOUH DPiBeHb BHYTPIIIHBOKII-
tuHHOI ekcnpecii MPHK rena toll-mogioHoro
2 peuentopa (Bim aurm. toll-like receptor,
TLR). Cxizanapua A iHriOyBaB akTHBAIIiO
MAPK curHaipHuX IUISXiB, CIPUYUHEHY
miero  Propionibacterium  acnes  [32].
BionoriyHo akTMBHA pEYOBHHA 31€OLIBIIOTO
pmmBaga #Ha JNK (Big amra. c-Jun N-
terminal kinase) nwiax, gxuil  iHIYKYE
afnomnTo3 3a paxyHOK ydyacTi B Imepenadi
iHinitorouoro curnainy 3 TNF-penentopa
[33]. TlokpameHHs po3yMiHHS MeXaHi3MiB
nporuzanaipHux edektiB  S. chinensis  Ha
aKHe JIOMyCKae MOXIUBICTb  PO3POOKH
(apMaKoJIOTiYHUX MpEeNapaTiB AJs JiKyBaHHS
BYTPiB Ha OCHOBI IJIOAIB JAHOT POCIIHHU.
3araJpHOBIZIOMO — TEpaleBTHYHE  BHKO-
pHUCTaHHS EKCTPaKTy IUJIOAIB JIMIMOHHHUKA
KHTaHChKOTO B TPaJMILIAHIA  CXIigHIH
MEIWIMHI TIPOTH PECIHIpPaTOPHUX  3aXBO-
PIOBaHb, 30KpeMa XPOHIYHOI0 Kanumo. B xoi
OIIIHKK TNPOTHKAILILOBOI, aHTHOKCHUAAHTHOI
Ta MPOTU3aMaibHOi aii JirHanis S. chinensis
Oymo MIPOBEICHO eKCTIepUMEHTaTbHE
JOCHIJDKEHHS BIUIMBY CHUTApPETHOTO JMMY Ha

MOpPCHKHMX CBUHOK. Yacrora KalLio Ta
3anajieHHs JIETEHIB B MiIJOCIIIHUX TBapHH
3Ha4YHO 3MEHIINIIACS. CxizaHapuH,
CXi3aHTEpUH A, Je30KCHUCXi3aHApPHUH Ta Y-
CXi3aHAPUH CYTTEBO MIPUTHIYYBaIH
ekcrpecito  TRPV1 (Bim amrn. transient

receptor potential cation channel subfamily V
member 1), TRPA1l (Bix auru. transient
receptor potential cation channel subfamily A
member 1) Ta NOS3 (Bix auru. nitric oxide
synthase), a Takox BuBimbHeHHS NO B
kiituHax AS549, 1o 0ys0 1HIyKOBaHE TUMOM
curaper [34].

Cxizannpun B nemoHcTpye — cyTTeEBYy
NPOTH3ANAIGHY aKTHBHICTH TIPU TOCTPOMY Ta
XpOHIYHOMY KoJIiTi. [OJIOBHOIO MiIlIEHHIO
aKTUBHOI peuoBuHM € T-xenmepu 17, nmirHaH
3Mmenmrye Bupobienus IL-17A CD4* T-
kiaituaamu [35]. Tox, ekctpakt S. chinensis B
MEPCIICKTHBI MOXHa BHUKOPHCTOBYBATH JUIS
JKyBaHHS 3aIaieHb TPABHOT CUCTEMH.

Okpemoi yBarnm moOTpedye  PO3TIIAL
MPOTHU3ATIATBHOTO BILTHABY JTHaHIB
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EKCTPaKTy JIMMOHHUMKA KHTAHCBKOTO Ha
IEHTpalbHy Ta TnepudepuyHy  HEPBOBI
cuctemu. OcTaHHI JOCHIHDKCHHS ITiTBEPI-
JKYIOTh 3B’SI30K M)XK JIEIPECUBHUMH CTaHAMU
Ta  3amajeHHsAM, 1[I0  TOB’S3aHO 3
MPOHUKHEHHSAM IIMTOKIHIB 4Yepe3 Tremaro-
ennedaniunmii 6ap’ep 3 mepudepii. Kniniuno
BCTAHOBJIEHO, IO OJHHUM 13 MOTEHIIHHHUX
NUIAXIB  Jlenpecii € TMiJABMINEHA 1IMyHHA
AKTUBHICTh MIPOTH JinonoJicaxapuiis
kumkoBoi  Mikpodiopu. Came TOMy Y
MAIliEHTIB 3  BEIUKUM  JICTIPECHBHHUM
po3JIaloM  TOPIBHAHO 3  KOHTPOJIGHOIO
rpymor Oyno BHUSABJICHO MiIBUIICHUA PiBEHb
TNF-a, IL-1Bp Ta IL-6 [36]. JIumMOoHHHMK
KUTAMCHKUI 3HAYHO 3HUXKY€E HEHpO3alaIeHHs
yepe3 TLR4/NF-«xB/IKKo (Bin anrn. [xkB
kinase o) curHambHi HIISIXH Ta JOTIOMArae
Oopotucst i3 genpecuBHUMU cTtaHamu [37].
KpiMm TOro, BUKOpUCTAaHHS EKCTPakTIB Ta
ebpipuux omii  S. chinensis Moxke OyTH
epeKTUBHUM TP  JIKyBaHHI ~ XBOpPOOH
Anprrevimepa  [38], uepeOpanbHOl  imiemil
[39] Ta IHIIMX HEBPOJOTIYHUX PO3JIAIIB,
OB’ SI3aHMX 13 3aIaJICHHSIM.

OTKe, JOCHIDKEHHS NPOTH3aNabHUX
BJIACTHBOCTEH KOMITOHEHTIB S. chinensis
JEMOHCTPYIOTh OOHAJIMINBI pe3yabTaTH 3
MEPCIIEKTUBOK BUKOPUCTAHHS JIJIS JIIKyBaHHS
XBOpPOO  TpaBHOI, JUXalbHOI, CepIEBO-
CYJIMHHOI, HEPBOBOI Ta BUAUILHOI CHCTEM
oprasiB. Ciij TakoX BIJAMITUTH CIPHUSAT-
JMUBHK BIUIMB €KCTPaKTy Ha TMaToJIOrii,
MOB’si3aHI 31 CTapiHHAM, IO BHKOPHUCTO-
BYETbCS  JUISI  CTBOPEHHS  MOTCHIIMHUX
npodilakTHYHUX 3ac00iB MPOTH Hekpojere-
HEPATUBHUX 3aXBOPIOBaHb, OCTECOAPTPUTY Ta
IHIITHX.

1.2.2. Anmuokcuoanmna aKmugHicmo

[NonmoBHUIT MexaHI3M, IO JIEKUTh B OCHOBI
AHTHOKCHJAHTHUX BJIACTUBOCTEH JIMMOHHHKA
KUTANCBHKOTO, NIOJIATAE y aKTUBAI|
creriaia30BaHol 3aXHUCHOIL CHCTEMH,
3HW)KEHHI PiBHIB acnapraraMiHOTpaHc(epasu
(ACT), ananinaminotpancdepazu (AJIT), a
TAKOXK TpPaHCAMiHIB CHPOBATKH Ta IEYiHKH,
inakTuBamii nuroxpomy P450 [40]. [dana
AKTUBHICTh 3yMOBJICHA 3/1e01IBIIOTO
HasBHICTIO JTMOEH30IMKIIO0KTa{IEHOBUX
JirHaHiB, (I1aBOHOIAIB, (EHOIBHUX KHUCIOT
guMoHHMKa. Coix 3a3HaYMTH, 10 K 1
OUTBIICTh AHTHOKCUJIAHTIB, AKTUBHI CITONYKH
S. chinensis MoxyTs Ge3mOCEpeIHBO MICTHTH
aktuBHI (dopmu kuchHio (ADPK) Ta mpm
MATOJOTIYHUX cTaHax TUSATH SIK
MIPOOKCHUJIAHTH [5].

Byno BusiBIIeHO TpsIME 3HEIIKOKCHHS
A®K npm iskyOamii wmtor C2C12 3



€TaHOJIbHIM eKCTPAaKTOM JMMOHHHKA
KHATACHKOTO: MOCIa0IIOBANOCS 1HTIOyBaHHS
pOCTYy, CIpPUYMHEHE TEPEeKHCOM BOIHIO
(H202) [41]. Kpim ToroO, CXi3aHAPHUHU 3AaTHI
HelTpamizopyBati ADK y cTumympoBaHmX

dbopbooBuM  edipoM  TOTIMOPQOSIAEPHUX
nerkonuTax [42].
bioakTuBHi CTIOJTYKH S. chinensis

BUSIBISIM QHTUOKCHJAHTHY AaKTHBHICTb B
OCHOBHOMY VY HEpBOBI TKaHWHI, MNEYiHI,
HUpKax Ta cepii. bioxiMiuHe OCIIHKCHHS
MOKa3ajo0, IO JIrHaHW 30iUTBIIYIOTH PiBEHb
CYNEPOKCUIANCMYTa3H, KaraJyasy,
3arajlbHOrO aHTHOKCHAAHTY Ta MiATPUMYIOThH
HOpPMaJIbHUH PiBeHb TIYTaTiOHY, MaJOHOBOTO
JMUANBJCTIy, OKCHAY a30Ty B CHpOBATII
KpOBi, TpepoHTanmbHIil KOpi, cTpiatymi,
rimokamii roioBHOTo MoO3Ky [43]. B xoxi
aHamizy MuIel 3 XBopoOor Aunblreiimepa,
CIIPOBOKOBAHOIO  CKOMOJIaMiHOM,  OyIlo
BCTaHOBJIEHO 3HayHe NPUTHIYCHHS
aKTUBHOCTI alleTUJIXOJIiIHECTepa3u EKCTpaK-
tom S.chinensis [44]. Takum duHOM,
KOMIIOHGHTH  JIIMOHHHKa  KHUTaiChKOro
BBAXXAIOTh MOTEHLIMHUM PECypcoM UL
CTBOpEHHSI MPO(DIIAKTUYHUX JIKIB TPOTH
HEeHpoereHepaTiBHUX BiKOBUX PO3JAIiB.

CxizareHod, cxXi3aHApuH B Ta cxizaHapux
C mposBISAIOTH TENaTONPOTEKTOPHI BIAcTH-
BOCTI, NPUTHIYYIOUM MEPEKHUCHE OKHUCHEHHS
MOigiB  Ta  3MEHIIYIOYd  YTBOPEHHS
MaJIOHAMAJIBCTITY e(eKTUBHIIIIE, HIX
Bitamin E [45].

JocmipkeHHsT  BIUIMBY — CXi3aHApHHY B
MOKAa3aJI0 MOXUIMBI 3aXUCHI e()eKTH NpPOTH
KapaioMiomnariii, 1HIyKOBaHOI JOKCOPYOi-
nuHOM, y wMwumei: ekcnpecis HAJIDH-
okcunasu ta ADOK 3nauno0 3HM3MIACS [46].

Exctpakt S. chinensis BUKOpHUCTOBYIOTH 3
METOK  YCYHEHHs  MoOiuyHMX  e()eKTiB
Hedpomnatii, CHPUUYMHEHUX [HKIOCHOPIHOM
A. KOMIOHEHTHM JMMOHHHMKA KHTalChKOTO
HiATPUMYBaJIH AKTUBHICTh KaTaJyasmy,
3HIKYBJIM DPIBEHb KpEaTHHIHY, CEYOBHHH,
HAPKOBOTO MAaJIOHOBOTO JHAIBIETINY (IO
CIIyTYe MapKepOM OKCHIATUBHOTO CTpECY)
[47]. Cxi3anagpun A, B CBOIO Uepry, 3axuiiae
KJIITHHA EMiTEeIII0 KHIIEYHUKA BIJI
1HAYKOBaHO{ N€30KCHHIBAJICHOIOM ILIUTaTOK-
CHUYHOCTI, = OKHUCHHMX  IOIIKO/XKEHb  Ta
sananeHas [48]. I'oMizuH A, BHIUICHHUH C
eKCTPakTy IUIOJIB JIMMOHHUKA, 3HUXKYE
OKHCIIOBAJIbHUH cTpec i MOXKeE
BUKOPUCTOBYBaTHCA Ui OPOQITaKTHKH
MIEPENIOMiB Yepe3 XPYNKIiCTh KicTok [49].
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3rifHO 3 pe3yNbTaTiB BHINEHABEICHUX
JOCHIDKEeHb, Tipenapatu mwiofAiB S. chinensis
HE MalTh CEPHO3HUX  HECTIPHUSITIMBHX
no0iuHMX  eQeKTiB, TOX iX  MOXKHA
BUKOPHCTOBYBATH SIK TIOTEHIIIHHI 3aCO0M IS
TIOJIETTIIEHHS CTaHIB MICJII OKUCHOTO CTPECY.
1.2.3. 'enamonpomexmopna

aKmueHicmo

Byno moka3zaHo, IO EKCTPaKT IUIOJIB
JINMOHHKKA KUTaNCHLKOI0 IMO3UTHBHO
BIUIMBAE HAa BYIJIEBOOHWHA Ta  JIIITiTHUHA

0OMiHH, TOMYy B)XHMBA€THCS MAI[IEHTAMHU SK
renaronpoTekTop. JJocmimkenHs 3aXUCcHOI il
npernapary S. chinensis B komOiHamii 3
JIEITHHOM MOJKE TIOKPAIyBaTH CTaH XBOPOTO
npu MeTa0OoIYHUX po3nanax, 10
CIIPUYMHEHI JII€TOI0 3 BHCOKAM BMIiCTOM
xkupy. Edexr ™oxmuBuii 32 paxyHOK
¢apmakornoriuaoi  aktmBanii  FXR/Fgfl5
curHaminry (6i0 awen. farnesoid X receptor
(FXR)-fibroblast growth factor 15 (FGF15)
signaling) [50].

Taki OioNIOTIYHO AaKTHBHI PEYOBHHH
JIMMOHHMKA, K TOMI3MH A, ToMmi3uH B,
cxizapapuH A, cxizaHapuH B, y-cxizanapun
MPOSIBIISUTH TeMaTONPOTEKTOPHI BIACTUBOCTI,
3HW)KYIOUM TiJIBUIICHUN pIiBEHb CHpOBAT-
KOBOI TJIyTaMiHOBOI MipOBHHOTPAHOI TpaH-
camMiHa3W y MHUIIEH, SKi TONepeIHbO OyiH
00po0IIeHi TeTpaxIopuaoM ByrIelo [51].

1.2.4. Anmuodiabemuyuna akmuenicms

3arajgbHO BIZIOMO, IO OJHUM 3 TIPOSBIB
yKpoBOTro fmiabety 2 THIly € XpOHIYHA

rimepriuikeMis. ExcriepuMmeHTansHO — OyIo
NOKa3aHoO, [0  eKCTPaKT  JIMMOHHHUKA
KHTAaHCBKOTO  iHTIOye  aKTHUBHICTH  O-

TIIIOKO3U/1a31 Ta €(DEKTUBHO 3HMKYE PIBCHb
TMOKo3n B kpoBi  [52].  Kpim  Toro,
€TaHOJBHUA EKCTPAKT IUIOHIB S. chinensis
iHrioye Ttpancnoprepu SGLT2 (Bim aHri.
sodium-glucose co-transporter-2), piBeHb
eKcripecii SKMX TiJBHINCHHA Yy XBOPHX Ha
IyKpoBuil miaber. A came, cxizanapuH B Ta
JIE30KCHCXI3aHPUH TPUTHIYYBAIU 3BOPOTHE
3aXOIUICHHS [IIFOKO3U SGLT2
tpancnoprepamu [53]. Ille oxHiero MileHHIO
i OoporebM 3 niabeToM €  peryinsmis
excnpecii  GLUT4 (Bim aurm  glucose
transporter type 4). Pe3ysibratu 1ociipKeHHS
MOKa3yIOTh, IO TIONicaXapHJIu JIMMOHHHUKA
MOKPAIyIOTh  3aCBOEHHS TIIIOKO3W  4Yepes
GLUT4 Ta B nepCreKTUBi € IpoQiTaKTHIHHIM
ab0 JOTMOMIXKHHMM 3acO00OM B JIIKyBaHHI
nmiadery [54].
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1.2.5. Ilpomunyxaunna akmugHicmsp

[lpoTuszananeHi  Ta  AHTUOKCHUIAHTHI
edexTH JMMOHHHUKA KHUTaiCbKOTO
MiABHLIYIOTh €(EKTHBHICTH BUKOPUCTAHHS
010JIOTIYHO aKTHMBHUX KOMIIOHEHTIB POCIHMHHU
B Oopotebi 3 kammeporeHesoM. Ille B
1994 pori Oyno BUSIBICHO, IO TEpOpajbHE
BBEICHHS TOMI3MHY A MHUIIaM 3 iHIYKOBaHUM
pPaKoM MEUiHKM 3MEHIIYy€ piBeHb TIyTaTiOH-

S-TpaHcdepasn B TeUiHIi, MapKEpHOrO
(epMeHTy TpeHeoIUTa3MH, Ta BiIHOBIIOE
HOpMaJbHUHA  1UTOKiHe3  [55].  Ilizmimmi

JOCTDKEHHS N1ii PEeYOBHHU JEMOHCTPYBAIH
3HW)KEHHS JKUTTE3JATHOCTI Ta NPUTHIYECHHS
MeTacTa3yBaHHs  KIITHH  MEIaHOMH B
JIeTeHsIX, COPUYUHEHE 3yITMHKOI0 KIITHUHHOTO
nukay 1 amomrTo3oM [56]. Ilomicaxapuam
S. chinensis  TpoOSBIISAIOTh  MPOTUITYXJIUHHY
aKTHUBHICTh, CTHMYJIOIOYX iMyHiTeT. bymm
3apeecTpoBaHi 301IbIICHHS TUMYCY,
CeNle3iHKM Ta IHONUTAPHOI aKTUBHOCTI
nepuToHeanbHUX Makpodarie [57]. In vivo
criocTepiraBcs 3HAYHUN €(PEeKT 3MEHIIeHHS
HHUPKOBO-KJII THHHO1 KapIIHHOMH npu
BBEJICHHI noJTricaxapu/IiB JTUMOHHUKA
npotsiroM 4 TwkHiB [58]. [eski jirHaHu Ta
Hoprpurepren S. chinensis — kaacydimakTon
B BUSBWIM UIUTOTOKCHUYHY aKTUBHICTH Yy
KIITUHAX paKy SEYHUKIB Ta EHIOMETPII0
momuan  [59]. lloreHmiiHuM  XimioTepa-
NEBTUYHHUM NPENapaToM NPOTH paKy HUTyHKa
BBaXKA€ThCS  cXizaHTepuH A. PedoBuHa
NpOSIBIIsSUIa  aHTHNpONiQepaTUBHUN — e(exT,
IHAYKYBaBIIM 3YNUHKY KIITHHHOTO IHKITY
npu ¢a3i G2/M Tta anonto3 kiituH [60].
OnmuH 3 HaWrOJOBHINIMX THOCH30IMKIOOK-
TaJi€HOBUX JITHaHIB — cxi3aHApWH B,

JIEMOHCTPYE  3HAYHUU  IPOTUITYXJIUHHUUI
epexr. Byno mnokaszaHo, mo cxizaHapud B
MPUTHIYYE npostidepartio KJIITHH

aJICHOKapLIMHOMHU JieTeHb JtoauHu AS549, 3a
PaxyHOK 3yNUHKH LMKy Ta anontosy. Kpim
TOTO, BigMivasacs AHTHUKaHLEPOTeHHA
aKTUBHICTh JIICHAHY TMPOTH arpeCHBHOTO
HEepBIKAJIBHOTO paKy Ta paky rpyneit [61]. B
X0/l TOCTIDKEHb BUSBHJIHM, IO HPOTH PaKy
rpyneil Takoxx Moxe OyTH eQeKTHBHUM
BUKOPUCTAHHS CXi3aHAPUHY A Ta TOMIi3HHY
M2 [62, 63]. I'omi3uH J, iHIIMIA KOMITOHEHT
JTUMOHHUKA, MTOMITHO 3MEHIITyBaB
npostidepaliiro KITHHHAX JTiHIH rmomu [64].

OTxe, MPOTUITYXJIMHHA aKTHBHICTH OCHOB-
HHUX KOMITOHEHTIB S. Chinensis mpossisiiacs
32 paxyHOK  HACTYIHHMX  MEXaHi3MiB:
NPUTHIYEHHS Tpoftidepalii KIITHH MyXJIWHH,
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IHAyKImisE 3aru0eni KIITHH  (amonTH4Ha,
ayrodariuna), MPUTHIYEHHS Mmirparii
aTUNOBHUX KJIITHH Ta 1HBa3idiHOTO pOCTY
NyXJUHHM, 3YNHHKAa KIITHHHOTO  LUKIY,
MPOOKCH/IAaHTHA AaKTHUBHICTh — MPOXYKIIiS
A®K B KITITHHHHX JIiHISAX paKy.

1.2.6. Ilpomusipycna akmuenicms

3BOPOTHA TpPAaHCKpUNTa3a € OJHIEI0 3
OCHOBHHMX MiIICHEH i1 TMEepPCIeKTUBHHUX
JIKapChbKUX 3ac00iB poTH BipycCy
imyrogedinury moguan (BUI). Cxizanapun
B Ta neokcucxizaHOpwWH, BUAUICHI 3 TNIOMIB
JTUMOHHUKA KHTalCHKOTO, BHUOIPKOBO
inrioyBasim  axktuBHicTh JIHK-monmimepaszu
BIL. Kpim Toro, cxizangpudn B 3HIKYyBaB
PE3UCTEHTHICTh JO IHIIMX JIIKiB Ta BIUIMBAB
Ha paHHi (ha3u permrikaiii Bipycy [65]. Takox
Oymo  moBimomyieHO  Tpo  edeKkTuBHE
BUKOPUCTAHHS ~ KOMIIOHEHTIB  JINMOHHHKA
npotu Bipycy remartuty B. Cxinmirman G Ta
MeTHAroMisuH O HETaTHBHO BIUIMBAJIM Ha
peIUTIKaIliio BipyCy B remnaTonuTax [66].

Omxe, S. chinensis 3miHCHIOE BaroMui
BIUTMB Mai)keé Ha BCi CHCTEMH OpraHi3My
JIFOJIMHH, 110 JIOBOIUTH JOIIBHICTE
BUKOPUCTaHHS TMPOQILIAKTUYHUX TpenapaTis
Ha OCHOBI JIMMOHHHKA B MailOyTHbOMY. CIifg
MiAKPECIUTH, 110, TOMPH MMOCTIHHE BUBUCHHS
BJIACTUBOCTEH  JIMMOHHHMKAa  KHTAHCHKOTO,
0COOJIMBHH 1HTEpEeC BHUKIHMKAE (apMakKoIo-
YA  eeKT ajganToreHy Ha [isJIbHICTH
HEPBOBOI CUCTEMH.
2. KNITHIYHI JOCJJIIKEHHSA
MNCUXOPIBIOJOTITYHUX
BJIACTUBOCTEM AJIAIITOTEHIB,
30KPEMA JIUMOHHHUKA
KUTAHCBKOI'O

VY craHi MOCTIHOTO CTpecy, 3yMOBIEHOTO
HIBUJKAM PUTMOM JKUTTS Ta KOHKYPEHII€I0 Y
CYCIUIBCTBI, JFOJIMHA M€ TPUCTOCOBYBATHUCS
JI0  pI3HOMaHITHUX yMOB  OTOYYIOYOTO
cepenoBuIa. Bimomo, 1o XpoHiYHHN CcTpec
3HW)KY€E CTIHKICTh OpraHisamy A0 iHQeKuii
[67], copuuuHSE [Oempeciio, TPHUBOTY Ta
NOTIpUIye Mpale3qaTHICTh 1 KOHLEHTPALio
yBaru [68]. Came TOMy BHKOPHUCTaHHA Ta
JIOCITI/DKEHHS 11 POCIIMHHUX HYTPHIIEBTHUKIB

3 METOI TOJIMIIeHHS 3JI0pOB’S  CTaJo
OyZICHHOI0  TPAaKTHKOK B  PO3BHHEHHUX
Kpainax [69].

Hanpuknaz, micns BXKHBaHHS Tpenaparis
Rhodiola rosea crmocrepirae€Tbcst CTUMYIISIIIS
HEPBOBOI  CHCTEMH 13  HIABUIICHHIM
npane3aaTHoCTi Ta MOKpAIICHHIM
JIOBTOCTpOKOBOi mam’sitTi [70, 71, 72, 73, 74].



Jocmimkenas aTanTOTeHHUX e(exTiB
npenapaTiB. 3 YEpBOHOTO  JKEHBIICHIO
MOKAa3aJl0 BiTHOBJEHHS KOTHITHBHUX (YHK-
Uiii y Jmojeil 3 BUCOKHM piBHEM CTpecy B
KUTTI [75]. AHTHCTpPECOBY aKTHUBHICTH IIif
gac TPOBEIEHHS XiMmioTepamii marieHTaMm 3
pakoM MOJIOYHOi 3aJlo3W MpOsBIsIA 1
amBaranga (Withania somnifera) [76].
BaxnuBy pomp B aganTamii  HepBOBOI
CHUCTEMH TaK caMoO BiJirpaloTh MpenapaTH
nee3ei caduopoBuaaoi —  Rhaponticum
carthamoides [77], ekcTpakT KOpiHHS
eneytepokoky — Eleutherococcus senticosus
[78, 79], exctpakt yopHuii [80] Ta ekcTpakT
3eneHoro BiBca [81].

Opnnak, BigoMocTed mpo Tmcuxodisio-
JOTiYHYy Hif0 ekcTpakty S. chinensis He Ttak
Oarato. Y 37g0poBHX 0Ci0 JIMMOHHUK
KUTAaHCHKUW  TIBHIYE BUTPUBAIICTh 1

TOYHICTh pyXiB, KOTHITHBHI 37i0HOCTI Ta
Npane3faTHICTh, a TaKOX peryjroe piBHI
OKCHJIy a30Ty, KOPTHU30JIy B KPOBI Ta CJIMHI 3
MONANBIIUM BIUIMBOM Ha KIITHHH KpPOBI,
cynuau Ta LIHC [5]. Bymno mpoBeneHo Oararto

JNOCTAIB 3 BHKOPUCTAHHSAM  TBapHHHOI
MOJIel, SKI MiATBEP/UKYBAIH TOKPALCHHS
PO3YMOBOi ~ aKTMBHOCTI TICJII  B)KHWBaHHS

S. chinensis Mummamu 3 HeWpoIereHepaTHB-
HUMU posnagamu [82, 83, 84, 85]. Ilpote
OKpeMHil BIUTMB KOMITOHEHTIB POCIMHU Ha
3I0pPOBUH JIIOJICKKAN OPraHi3M 3alIUIIA€ThCS
HEJI0CTaTHHO BHBYCHUM.

Kniniyae  mociijpkeHHs  e()EeKTUBHOCTI
npenapaty ~ ADAPT-232 i3 BwmicTom
eKCTPaKTy IUIOMIB JIMMOHHUKA KHUTAHCBHKOTO
CBITYATH PO TMOKPANmICHHS PO3yMOBOL
JUSTHHOCTI, MIBUAKOCTI Ta TOYHOCTI PYXiB Y
BTOMJICHHUX Jitojiei. [ljis BunpoOyBaHHs OyJio
BiIIOpaHO COPOK JKiHOK BikoM Big 20 10
68 pokiB, siKi CTBEp/DKYBAIU, IO TPHUBAIHHA
yac mepedyBald B CTPECOBHX yMOBax.
[lonoBuHa 3 yYacHUKIB  EKCIEPUMEHTY
oTpuMyBajga  IuIaneodo. Hnst OI[iHKHU
KOTHITHBHOT (DyHKIi OyJI0 TIPOBENEHO TECT
Crpyna ta tect Ha yBary d2. [Ipo cepiio3si
1mo0IYHi e(eKTH HEe MOBIIOMIISAIOCS, OJIHAK B
000x rpynax Oyiu ckapru Ha COHJIMBICTH Ha
BITYYTTSI «XOJIOAHHUX KiHI[IBOK» [86].

VYBary mnpuBepTa€ TOH  ¢akT, 10
MOTIEPETHI BUBUYEHHS aJalTOTeHHOI CyMIIITi
«NaO Li Su» mpoTu moriprieHHs mam sTi, B
ckiani skoi OyB JIMMOHHHK KHTaWCHKUH,
HaBIAaKH HE MOKa3auu O0aXaHWX Pe3yJIbTaTiB
3MiHH KOTHITUBHUX QyHKUiH. Edexr Oymno
OLIHEHO 3a JOMOMOTOI0 TICHXOJOTIYHHX
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tectiB. Cmipg 3a3HauMTH, 110 Ol0XIMIiYHI
BUMIpPIOBaHHS MTPOAEMOHCTPYBaIH 301JIbIICH-
HSl KUIBKOCTI €pUTPOLUTIB Ta piBHS Kpea-
TUHIHY B cUpoBarLi KpoBi. Byna BusiBieHa
MMO3UTHBHA KOPEIAIMisl MK 30iIBIICHHIM
KUTBKOCTI E€PUTPOITUTIB Ta 3MIHAMH ITKATH
Bexkcnepa y moneit i3 TOYaTKOBO 3HIDKEHUM
MEPIINM MTOKa3HUKOM [87].

BpaxoByroun aHamiz  JiTepaTypHHUX
JDKepenl Ta CyNepewIMBICTH  OTPHUMaHHUX
pe3ynpTaTiB  IOCHiPKEHb, JaHa TeMmMa €
HEJOCTaTHHO  BHBYCHOIO Ta  MHOTpelye

NOAAJBIIOTO  PO3IJLIAY ISl TOTOBHEHHS
PO3YMIHHST ~ BUKODHCTaHHS  aJanToreHy
JMMOHHUKA KHTAaHCBHKOTO B MPOQiIaKTHIHUX
LUTSX.

BUCHOBKH
[lizcymoBytoun  pe3yjibTaTH  OIJLIAY
MpOBEJEHUX Ha Ilell Yac  HayKOBUX

JIOCITI/PKEHb, MOXKHA CKa3aTH PO MIUPOKUN
CIICKTP aJalTOrCHHOTO BIUIMBY IIpEnapariB
JIMMOHHHMKA  KHTAHCBKOIrO Ha  CHCTEMH
JOJCHKOTO opraHizMy. Haii0inem Bupa-
JKEHUMH  BBQXKaIOThCS ~ NMPOTEKTWBHI [l
POCIMHHHMX KOMIIOHCHTIB IPOTH HEBPOJIO-
FYHUAX, IUTYHKOBO-KHUIIKOBHUX,  CEpPIIEBO-
CYyIIMHHHUX,  JICPMATOJIONIYHUX  PO3JIAIIB.
Hes3Bakaroun Ha aKTHUBHE JIOCIIKEHHS
AHTUOKCUJIAHTHUX, MPOTHU3aNAbHIUX,
MPOTUIYXJIMHHUX, TeMaTONMPOTEKTOPHUX Ta
aHTHU11a0CTHYHUX BJIACTUBOCTEH EKCTPAKTIB
S. chinensis, okpeMoi yBaru Ta IOJAaJbIIOTO
po3risimy  morpeOye  edeKT  POCIUHHMX
KOMITOHEHTIB Ha HEPBOBY CHCTEMY, a came
OLJIBII JIeTaJIbHE BUBYEHHS BIUIMBY
aJlanToreHy Ha BTOMIIFOBAHICTh, KOTHITHBHI
MOJJIMBOCTI Ta mpane3farHicte. Hapasi
HasBHO JOCTaTHBbO [AHHUX JITEPaTypH, SKi
MIATBEP/DKYIOTh  KOHIICTIIII0  [MOKPAICHHS
KOTHITUBHMX 3JI0HOCTEN IIiCIs B)KHUBaHHSA
¢iToamanToreHiB. Xoua CIiji 3a3HA4UTH, IO
KJIIHIYHI JOCIIJUKEHHS BUSIBIISIIOTH HE3HAYHI
3MIHM CTaHy HEpPBOBOi cucTeMH (a 1HOJI
e(eKT i 30BCiM BiJICYTHil), Ta, B OCHOBHOMY,
B GKCIEpUMEHTax Opalu y4acTh JIHOAM
cepenHboro Biky. Toxk, IMOTEHIan BILTUBY
aJanToOreHIB Ha HEPBOBY CHCTEMYy Ta
IHTENEKTyallbHI MOKJIMBOCT1 MOJIOZIOTO
opraHiaMy, HalpHKIaa CTYICHTIB, SKi 9acTo
CTUKAIOTBCSA 31  CTPECOM,  3alUIIAETHCS
HEJIOCTaTHBO JOCHikeHuM. Jlo Toro K,
BUpIIICHHST TPOOJIEMH CTpeCy B CyYacHOMY
CBiTI mOTpeOye HOBUX O€3MeUHUX Ta
pallioOHaATBHUX ITiTXOIIB.
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BIOLOGICAL EFFECTS OF SCHISANDRA CHINENSIS MEDICINES AND PROSPECTS OF
THEIR USE IN CLINICAL MEDICINE (LITERATURE REVIEW)

Yatsyk Yelyzaveta B ¢ P, Kozlov Oleksandr & F, Tkachenko Svitlana ¢ #
A —research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D —
writing the article; E — critical revision of the article; F — final approval of the

Introduction. The constant action of harmful factors, increased levels of neuropsychological stress and
stress-associated decline in immunity increase scientific interest for studying the therapeutic properties of
phytoadaptogens. In particular, the study of preventive use of drugs based on the adaptogen of oriental
traditional medicine — schisandra (Schisandra chinensis) is now gaining relevance.

The aim of the study. To analyze modern scientific sources of literature on the main characteristics and
use of Schisandra chinensis, to identify the dominant biological effects and prospects for the use of adaptogen
in the prevention and treatment of disorders of the nervous system.

Materials and methods. The analyzed literature was searched using the following electronic databases:
PubMed, Medline, ResearchGate and Google Scholar.

Results. This review demonstrates a wide range of effects of S. chinensis chemical components on the
activity of various human organ systems. Based on the available data, it was found that the antitumor,
antioxidant and anti-inflammatory pharmacological effects of chinese magnolia-vine have been actively
studied. Special attention was paid to the psychophysiological properties of adaptogens, in particular S.
chinensis. Experimental use of S.chinensis in mice with neurodegenerative disorders has shown an
improvement in animal mental activity. Clinical trials of adaptogenic drugs with a high content of chinese
magnolia-vine components have shown improved cognitive activity, speed and accuracy of movement in tired
people, although in the literature there are cases when the consumption of mixtures did not show the desired
results.

Conclusions. The analysis of literature data confirms the prospects of using S. chinensis as a mean of
prophylactic treatment in clinical medicine. However, despite the large amount of scientific research on the
adaptogenic potential of chinese magnolia, the results of S. chinensis influence on human cognitive abilities
are contradictory and need further study in the future.

KEY WORDS: adaptogens, biological effects, cognitive functions, nutraceuticals, schisandra chinensis
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