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Analysis of Etiological Factors of Temporomandibular Joint Dysfunction
Associated with Reconstructive Changes in Dental Occlusion
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Address for correspondence:

Naumovich Ilya

E-mail: dr.naumovich@gmail.com

Abstract: in this study we focused on investigating the etiological factors that contribute to the devel-
opment of temporomandibular joint dysfunction (TMD) following reconstructive changes in occlusion in
patients. Our goal was to identify and assess pathological changes occurring in temporomandibular joint
(TMJ) after reconstructive occlusal treatment, as well as to determine possible causes of these changes.
In order to achieve this goal, we applied various diagnostic methods, such as collecting and analyzing
patient complaints, clinical examination, palpation of muscles and temporomandibular joint, occlusal
analysis using an intraoral scanner, radiographic examination and axiography. The study involved 28
patients who had previously undergone reconstructive occlusal treatment and reported complaints re-
lated to temporomandibular disorders. Most patients experienced pain in the joint and muscles, had jaw
movement limitations and chewing function disturbances. Radiographic studies showed pathological
changes in the structure of the temporomandibular joint. The study revealed that reconstructive occlusal
changes in patients can lead to various pathological changes in temporomandibular joint. It was found
that the majority of participants experienced painful sensations and jaw movement limitations, as well
as changes in joint structure according to radiographic studies. Disorders in the anatomical structure
and function of TMJ were also identified. Conducting comprehensive examination and timely correction
considering the identified disorders are important in order to prevent mistakes in patient treatment and
achieve positive treatment outcomes.

Keywords: Temporomandibular Joint Dysfunction Syndrome, Dental Occlusion, Etiology, Treat-
ment, Axiography.

Introduction tion (TMD) development which is one of serious
In the past decade, there has been a significant problems arising from such interventions.
increase in the number of patients seeking ortho- However, the issue of potential complications,

pedic and orthodontic treatment involving various such as TMD, is often not given enough attention.
constructions altering occlusal relationships. These TMD dysfunction can manifest through pain, joint
medical interventions aim to improve the function- noises, limited movements and other symptoms sig-
ality of the masticatory system and the aesthetics nificantly affecting patients' quality of life. Subse-
of maxillofacial system. However, despite the high quently, these symptoms require additional diagnos-
effectiveness and widespread use of these methods, tics and treatment, leading to increased medical costs
there is a risk of temporomandibular joint dysfunc- and social burden associated with these conditions.
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The relevance of this topic is determined not
only by the increase in the number of orthopedic and
orthodontic interventions but also by the heightened
demands for patients' quality of life. This makes it
extremely important to have a deep understanding
of all potential risks associated with these proce-
dures and to develop strategies to minimize them.
Understanding how reconstructive changes in oc-
clusion can trigger TMD is necessary for creating
safer and more effective treatment approaches.

This paper will analyze scientific literature and
clinical cases related to the issue of TMD after or-
thopedic and orthodontic interventions, allowing
the identification of key etiological factors and
proposing possible ways to optimize treatment
procedures.

With the increasing number of orthopedic and
orthodontic treatments aimed at correcting dental
occlusion by altering occlusal relationships, the
incidence of temporomandibular joint dysfunc-
tion (TMD) is also rising. This condition can sig-
nificantly worsen patients' quality of life, causing
pain, joint noises, or clicking, and limiting jaw
movements (Greene C. S. 2001).

TMD can be caused by various factors, in-
cluding changes in occlusion after orthopedic and
orthodontic interventions. These changes may in-
volve inadequate distribution of masticatory loads,
discrepancies in dental arch sizes and alterations
in the positioning of joint heads relative to other
anatomical structures of the temporomandibular
joints (Coronel-Zubiate, F. T., Marroquin-Soto, C.,
Geraldo-Campos, L. A., Aguirre-Ipenza, R., Ur-
bano-Rosales, L. M., Lujan-Valencia, S. A., Tozo-
Burgos, J. G., & Arbildo-Vega, H. 1. 2022). Sci-
entific research analysis indicates that improper
planning or carrying out of reconstructive proce-
dures can lead to long-term complications, includ-
ing temporomandibular dysfunction (Gauer, R. L.,
& Semidey, M. J. 2015).

It is important to note that the mechanisms un-
derlying TMD after reconstructive occlusal chang-
es can vary. For instance, excessive changes in oc-
clusal height may result in improper joint loading,
increasing the risk of dysfunction. Additionally,
the use of inappropriate materials or techniques
can cause jaw movement anomalies, leading to
asymmetric loading on the joints (Klasser, G. D.,
& Greene, C. S. 2009; Okeson, J. P. 2013).

ISSN 2786-6661
eISSN 2786-667X

To minimize the risks of TMD development,
special attention should be paid to joint diagnos-
tics before initiating treatment and all stages of
orthopedic and orthodontic procedures should be
carefully planned and monitored. Interdisciplinary
collaboration among orthopedists, orthodontists,
and general dental practitioners is also essential
(List, T., & Jensen, R. H. 2017).

Aim

The main objective of this study is to analyze
the etiological factors of temporomandibular joint
dysfunction (TMD) associated with reconstructive
changes in occlusion, aiming to develop recom-
mendations for minimizing the risks of dysfunc-
tion in orthopedic and orthodontic interventions.

Our research tasks were:

1. To assess the impact of reconstructive chang-
es in occlusion on the condition of temporoman-
dibular joints by analyzing clinical post-treatment
outcomes and identifying the most vulnerable as-
pects of treatment approaches.

2. To identify the main cause-effect relation-
ships between types of reconstructive interventions
and the peculiarities of resulting TMD.

3. To develop methodological recommenda-
tions for the diagnostics, prevention and correction
of TMD in the context of orthopedic and orthodon-
tic treatment.

4. To propose directions for further research
based on the identified data.

Materials and Methods

The study involved 28 patients with temporo-
mandibular joint dysfunction (TMD) after ortho-
pedic or orthodontic occlusal changes.

As part of the study, a collection of dental his-
tory was carried out for all participants. This stage
included filling in the questionnaires regarding
performed dental procedures, existing complaints,
and self-assessment of the severity of the condition
at the time of examination. Additionally, a detailed
collection of medical history was conducted, cov-
ering information about past and current illnesses
affecting various body systems.

To assess the condition of the temporomandib-
ular joints (TMJ), a comparative palpation tech-
nique was used at rest and during rotational move-
ments. The condition of the masticatory muscles
was analyzed through palpation of the following
muscle groups: temporal (including anterior, mid-
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dle, and posterior bundles), masseter (superficial
and deep portions), medial pterygoid, trapezius,
sternocleidomastoid, and genioglossus muscles.

The analysis of occlusal contacts in static was
conducted using the results obtained during intra-
oral scanning with "Medit 1500" scanner.

Impressions from the upper and lower jaws were
taken to fabricate diagnostic models from class IV
gypsum, which were installed in a fully adjustable
articulator. The installation of the models was car-
ried out according to the occlusal record data and
individual parameters obtained by axiography.

Axiography was performed using the CADI-
AX diagnostic (Gamma dental, Austria) electronic
condylograph, which allows obtaining precise data
on the dynamics of lower jaw movements.

Instrumental analysis of the models in the ar-
ticulator was carried out using articulating paper
of various thicknesses (80, 40, 16, and 8 microns),
ensuring a detailed assessment of tooth contacts.

Cone-beam computed tomography of the upper
and lower jaws, as well as TMJs, and cephalomet-
ric analysis of the skull were performed for com-
prehensive analysis of anatomical structures and
identification of possible pathologies.

Results

The study assessed the consequences of ortho-
pedic or orthodontic reconstructive occlusal treat-
ment. During the analysis of primary diagnostic
data, the following clinical findings were identi-
fied:

1. Pain in the temporomandibular joint (TMJ)
area (Greene, C. S., & Laskin, D. M. 2000): all
study participants reported painful sensations in
this area. Among them, 15 study participants also
noted the presence of clicks in the TMJ when open-
ing the mouth, 9 individuals experienced clicks on
both sides, 7 on the right side, and 4 on the left
TMJ area only.

2. Psychological aspects: 1 patient noted the
development of depressive disorder associated
with painful sensations in the muscles and TMJ.
Other participants did not report any changes in
their mental state.

3. Chewing problems:

— 18 patients experienced rapid fatigue of the

chewing muscles.

— Among them, 7 noted more fatigue on the

right side, 8 on the left.

ISSN 2786-6661
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— 6 patients reported muscle hyperreactivity

at rest.

The previous study indicated that dysfunction
of the TMJ may be associated with changes in the
electrical activity of muscles involved in mastica-
tion, which may be reflected in increased levels of
muscle biopotentials recorded during electromyo-
graphic studies (Klasser, G. D., & Okeson, J. P.
2000).

4. Sensitivity and discomfort:

— 8 patients reported increased sensitivity in

the incisor area.

— 14 patients sought a more comfortable jaw

position when closing the teeth.

— 7 participants experienced limitations when

opening their mouths widely.

5. Additional symptoms:

— 10 patients reported headaches.

— 5 patients reported changes in posture.

— 13patients noted grinding and clenching of

teeth during sleep or stressful situations.

During palpation of the temporomandibular
joints it was recorded that 7 study participants ex-
perienced high-intensity pain. Additionally, a mod-
erate degree of pain was registered in 11 patients.

Muscle palpation is a key method for the objec-
tive assessment of the condition of patients' masti-
catory muscles. Pain, tissue tightening, or swelling
indicate muscle overload. Below there are the re-
sults of palpation of various muscle groups in pa-
tients evaluated as part of the study:

1. Temporal muscles:

— General tenderness was noted in 12 patients.

— Among them, 7 individuals experienced inc-

reased tenderness on the right side, 3 on the
left side.

— For the remaining 2 patients, tenderness

was symmetric on both sides.

2. Masseter muscles:

— Tenderness was detected in 23 individuals.

— 12 of them reported intensified tenderness

on the right side, 5 on the left side.

— Tenderness was equal on both sides for

6 patients.

3. Medial pterygoid muscles:

— 9 patients indicated the presence of tender-

ness.

— Among them, 3 experienced more pronoun-

ced pain on the right side, 1 on the left.
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— The remaining 5 felt pain equally on both

sides.

4. Trapezius muscles:

— Tenderness was found in 13 patients.

— Among them, 3 had more pronounced pain

on the right side, 2 on the left.

— For the remaining 8 patients, tenderness

was symmetrical.

5. Sternocleidomastoid muscles:

— 9 patients reported tenderness.

— 4 of them experienced intensified pain on

the right side, 2 on the left.

— Tenderness was evenly distributed for 3

patients.

6. Mylohyoid muscles:

— Tenderness was observed in 5 patients.

The occlusion analysis was conducted based
on data obtained using the intraoral scanner "Medit
1500" and software «Medit link» (Fig. 1). Scanning
allowed to achieve the detailed evaluation of oc-

Fig. 1. Analysis of occlusion, which helps to quickly
evaluate the occlusion, showing the result in color
and digital codes

ISSN 2786-6661
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clusal contacts and identification of deviations in
the static position of dental arches. Based on the
obtained data, the following deviations from the
norm were identified:

1.Asymmetric occlusal contacts:

— Asymmetric contacts were observed in
16 patients, characterized by predominance
of load on one side. This may indicate a
disturbance in the distribution of chewing
load and lead to additional stress on the
temporomandibular joint (TMJ).

2. Predominance of contacts on the frontal

tooth group:

— More pronounced contacts on the frontal
tooth group were identified in 9 patients.
This condition may lead to overload of the
anterior teeth and exert excessive pressure
on the joint structures.

3. Presence of premature contacts among the

lateral tooth group:

— Premature contacts among the lateral tooth
group, especially in the area of second
molars, were identified in 11 patients.

4. Changes in the area of occlusal contacts:

— The area of occlusal contacts was greater on
one side in 10 patients, indicating imbalance
in the occlusal scheme and possible
displacement of the lower jaw.

After conducting axiography, the following

data was obtained:

1. During protrusive movements (fig. 2a),
pronounced asymmetry between the right and
left temporomandibular joints was observed in
17 patients. In 7 patients, the range of motion
was reduced in the left TMJ, while in 5 patients,
it was reduced in the right TMJ. Conversely, in
5 patients, the range of motion was significantly
increased in the left TMJ, while in 4 patients, it
was increased in the right TMJ. Reciprocal clicks
on the left during protrusive movement were re-
corded in 8§ patients, and on the right in 9 pa-
tients.

2. During left lateral movements (Fig. 2b), re-
duced range of motion in the right TMJ was ob-
served in 5 patients, while increased range of mo-
tion was observed in 4 patients. In 9 patients, there
was a significant discrepancy and double crossing
of the trajectories of forward and backward move-
ments in the right TMJ.
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Fig. 2a. Double crossing of the movement Fig. 2¢. Pronounced divergence and double crossing
trajectories of the right condyle and zigzag deviation  of the forward and backward movement trajectories
of the mandible in the left TMJ

Fig. 2b. Slight divergence and crossing of the Fig. 2d. Asymmetry of movements in both TMJs,
forward and backward movement trajectories in the moderate mismatch and crossing of the forward
right TMJ and backward movement trajectories in both TMJs,

zigzag deviation of the mandible
3. During right lateral movements (Fig. 2¢), re-

duced range of motion was observed in 7 patients, prognathism, i.e., protrusion relative to the
while increased range of motion was observed in upper jaw.
5 patients. In 8 patients, there was a significant dis- Height of the lower third of the face (Fig. 3):
crepancy and double crossing of the trajectories of — Analysis of the height of the lower third of
forward and backward movements in the left TMJ. the face showed that for 9 participants, it fell
4. During mouth opening-closing (Fig. 2c), within normal ranges, indicating an adequate
increased range of motion in the right TMJ was vertical relationship between the jaws.
observed in 7 patients, and in 5 patients, it was ob- — 12 patients had an elevated height of the
served in the left TMJ. Asymmetry of movements lower third of the face compared to the norms,
in both TMJs was detected in 18 patients. which may indicate an error in determining
Results of cephalometric analysis: the height of the lower third of the face.
Skeletal classes: — 7T participants exhibited significantly reduced
— 13 participants were diagnosed with skeletal measurements of the height of the lower third
Class I, indicating a harmonious skeletal of the face."
relationship between the upper and lower Based on the results of cone-beam computed
jaws. tomography (CBCT) of the temporomandibular

— 8 patients demonstrated skeletal Class II, joint (TMJ), the following changes were identi-
indicating mandibular retrusion relative to fied:

the upper jaw. 1. Posterior positioning of the condylar heads:
— 7 participants were classified as skeletal — Posterior positioning of the condylar heads
Class III, characterized by mandibular was observed in 11 participants, chara-
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Fig. 3. Reduced lower facial height determined by cephalometric analysis according to Ricketts

cterized by a reduction in the joint space
distance in the posterior third below
normal values: 2.1 + 0.3 mm. Among them,
7 individuals also showed a decrease in the
joint space in the middle third relative to
normal values: 2.5 + 0.5 mm.

2. Decrease in joint space distance in the mid-

dle third:

— Adecrease in joint space distance exclusively
in the middle third relative to normal values:
2.5+ 0.5 mm was observed in 5 participants.

3. Decrease in joint space distance in the ante-

rior third:

— A decrease in joint space distance in the
anterior third relative to normal values:
1.3 +£0.2 mm was observed in 5 participants.

4. Increase in joint space distance in the middle

third:

— An increase in joint space distance in the
middle third relative to normal values
(2.5 £ 0.5 mm) was observed in 4 parti-
cipants.

5. Normal joint space measurements:

— The remaining 3 participants had joint

space distance within the normal range.

The previous study indicates that incorrect oc-
clusion can lead to changes in the position of the
temporomandibular joint, which may result in a
decrease in joint space and subsequent temporo-
mandibular joint dysfunction (Slavicek R. 2011).

Conclusions

Based on the data obtained through diagnostic
methods in the study of patients who previously
underwent reconstructive changes in occlusion at
the orthopedic dentistry clinic, the following con-
clusions can be drawn:

1. Complaints regarding occlusion were ob-
served in 19 participants of this group, with joint
clicks reported by only 9 participants, along with
muscle pain, fatigue, and reduced chewing effi-
ciency. However, only 4 participants had com-
plaints related to the postural system.

2. All study participants showed muscle chang-
es:
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— Painful palpation of elevator muscles was
found in 4 participants.

— Pain during palpation of protractor muscles
was revealed in 5 participants.

— Pain in retrusion muscles was noted in
9 participants.

— Painful sensations from muscles involved in
mouth opening were identified in 11 parti-
cipants.

— Postural muscle pain was reported by
5 participants.

These data, in conjunction with other diagnos-
tic findings, indicates an imbalance in the stomato-
gnathic system, specifically that the dysfunction
has progressed beyond temporomandibular joint
dysfunction, as symptoms are present during func-
tion and at rest.

3. Posterior displacement of the joint heads
was detected in 13 participants, indicating incor-
rect therapeutic positioning of the mandible, which
is shifted backward. Lack of retrusive control on
teeth also contributes to mandibular displacement
into the bilaminar zone, subsequently causing
painful sensations.

4. Heightened lower facial third was observed
in 9 participants, lowered in 7, and within normal
limits in only 3 individuals. Deviations from the
physiological muscle-skeletal position of the lower
facial third may lead to increased muscle tone and
stretching of intra-articular and extra-articular lig-
aments, eventually resulting in temporomandibular
joint dysfunction.

Among the 9 participants who underwent re-
constructive changes in occlusion at the orthodon-
tic dentistry clinic, the following features were
identified:

1. Muscle imbalance was observed in all 9 par-
ticipants, but unstable occlusion was present only
in 4 of them.

2. Changes in the postural system were ob-
served in 2 participants.

3. Mouth opening was limited in 4 participants,
measuring less than 4 cm.

ISSN 2786-6661
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4. Anterior displacement of the joint heads was
observed in 7 participants, which is not a physio-
logical position and is maintained by muscles. This
leads to overloading of protractor muscles and sub-
sequent shortening of elevator muscles, negatively
affecting the condition of the temporomandibular
joints.

To prevent temporomandibular joint dysfunc-
tional conditions in the context of orthopedic and
orthodontic reconstructive occlusal changes, the
following recommendations should be followed:

1. Thoroughly collecting of the patient’s histo-
ry and main complaints.

2. Performing muscle palpation on the right
and left sides to assess their condition.

3. Evaluation of the temporomandibular joint
condition using a comparative palpation method at
rest and during rotational movements.

4. Using diagnostic equipment before, during,
and after treatment.

5. Conducting CBCT and MRI diagnostics to
assess the anatomical structures of the temporo-
mandibular joints and their positioning relative to
each other.

6. Prior to treatment initiation, the dentist
should have a clear treatment plan and understand-
ing of the desired treatment outcome.
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Anomauia: YV ybomy 00CHiONHCeHHI MU 30CepeOUnucs Ha 6UBUEHHI emioNociuHux Gaxmopis, sKi
CRpUsioms  po38UMKY Ouc@yHkyii ckponego-nudichvowenennux cyenooie (CHILC) nicia npogedenns
PEKOHCMPYKMUBHUX 3MIH NPUKycy y nayienmis. Hauioro memoio 610 8UA81eHHs mMa OYiHKA NAMONOTYHUX
3MiH, AKI 6100)8AI0MbCS 8 CKPOHEBO-HUNCHbOUeLeNHOMY CY2N00I Nica NPo8eodeHHs peKOHCMPYKMUBHO2O0
JUKVBAHHA NPUKYCY, A MAKOMHC GUIHAYEHHS MOMNCIUGUX NPUYUH yYux 3min. [nsa Oocsenenns yiei memu
MU BUKOPUCIOBYBANU PI3HI Memoou O0iaeHOCMUKU, maxi AK 30ip I ananiz ckape nayieHmis, KIiHiuHe
obcmedicentss, naIbnayis M's3i8 I CKPOHEBO-HUNCHbOWENIENHO20 CY2100d, aHANi3 NPUKYCY 3d 00NOMO2010
IHMPAOPANLHORO CKAHEPA, PeHMEeHON02iyHe o0cmedicenHs ma akcioepaghito. Y docnidocenni Opanu
yuacmv 28 nayienmie, akum 0YJ0 NPOBEOEHO PEKOHCMPYKMUGHE NIKY8AHHSA NPUKYCY MaA MAlU CKapeu,
no8'a3ani 3i CKPOHEBO-HUNCHbOWeNenHUMU posnadamu. Binbwicme nayienmis iouysanu 6inv y cyenooi
ma Mm'a3ax, manu 0OMeXdCeHHs pyXi@ wenenu ma nopyulenHs @QyHkyii scyeanns. Penmeenocpagiuni
O0CTIONCEHHS NOKA3ANU NAMONO2IYHI 3MIHU 6 CMPYKMYPI CKPOHEBO-HUMCHbOWENenHo20 cyenody. V
00C1i0dCen i OY10 BUABNEHO, WO PEKOHCMPYKMUBHI 3MIHU RPUKYCY V HAYIEHMIB MONCYMb NPU3E00UMU
00 DI3HUX NAMONOSTUHUX 3MIH V CKPOHEBO-HUJCHbOWeNeNnHOMY Cy2no0i. Becmarnoenerno, wo Oinbuicms
VUaACHUKI8 8i0uysanu OONICHI 8I0Uymms ma 00OMedCeHHs PYXi6 wielent, a MaKolc CHOCMepieanucs 3MiHU
8 CMpYKmypi cy2noby 3a pe3yibmamamit peHm2eHoN02iYHUX docniodxcensb. Ilopyuienna 6 anamomiyuii
cmpyKmypi ma @yHKYii CKPOHEBo-HUMCHbOUjeenHo20 cyenody. 1IposedenHs KOMNIeKCHO20 00Cmed CceHHs
ma c80€UACHA KOPeKyis 3 YPaxy8aHHAM BUABTIEHUX NOPYULEHb € 8ANCTUBUMU OISl 3aN00I2aHH NOMUTOK
Y JUKYBAHHT NAYIENMI6 Ma 00CASHEHHA NO3UMUEHUX Copyright: © 2024 by the authors;
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Abstract: in the modern world, the problem of the spread of nicotine use is defined as one of the key
challenges of public health. Against the backdrop of a decrease in the prevalence of tobacco smoking in
the world, the prevalence of electronic cigarettes is rapidly growing, and this process is especially active
among young people. Since the emergence of electronic cigarettes on the market, their potential harmful
effect on health have been actively investigated, but their safety in the medium and long term is still not
well known. Thus recent studies in this direction indicate that there are reasons for concern. The purpose
of the study is to assess the prevalence of electronic cigarette use and smoking among students of Taras
Shevchenko National University of Kyiv, aged 17 to 23, who lived on the campus at the time of the study.
The research was conducted by an anonymous survey. The results were evaluated after processing 370
questionnaires using "MedStat" and "IBM SPSS Statistics" software. The results of the study indicate
a high prevalence of smoking and e-cigarette use among students, with 50% of respondents smoking
cigarettes or e-cigarettes, and 14.1% combining these bad habits. In addition, gender differences in
smoking prevalence and patterns were observed. Women more often than men tried to cigarettes (43.7%
vs. 32.6%, p<0.05) and electronic cigarettes (39.9% vs. 37.9%), but did not continue smoking them,
men smoked cigarettes daily (64.3%) more often than women (38.9%, p<0.01), most of whom smoked
cigarettes periodically (61.1%). It was found that smokers are less aware of the harm from cigarettes
and electronic cigarettes, compared to non-smokers (77.1% vs. 90.6%, p<0.01). Positive correlations
were established between smoking cigarettes and electronic cigarettes (r=0.634, p<0.01), and between
personal opinion about the harm to health of cigarettes and electronic cigarettes (r=0.539, p<0.01).
The results of the study can serve as a basis for planning further research on this topic, be useful for the
development and implementation of practical actions aimed at informing, regulating and controlling the
use of electronic cigarettes among young people.

Key words: Smoking, Electronic Nicotine Delivery Systems, Students, Surveys and Questionnaires

Introduction of the world's biggest public health problems, the
It is known that the prevalence of nicotine use proportion of smokers among the world's popu-
is increasing worldwide, especially among young lation has been declining over the past decades.
people (Sanford et al., 2023). At the same time, According to “Our World in Data”, from 2000 to
there are significant changes in nicotine delivery 2020, the share of smokers over the age of 15 (ex-
methods. Although tobacco smoking remains one cluding the use of smokeless tobacco) in Ukraine
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decreased by 11.9% (Ritchie & Roser, 2023). At
the same time, the prevalence of electronic nicotine
delivery systems (ENDS) in the world is growing
rapidly. The use of ENDS is often called "vaping"
or "smoking electronic cigarettes."

According to a recent study by Global State of
Tobacco Harm Reduction, the number of ENDS
users in the world increased by 20% from 2020 to
2021, and the total number of ENDS users as of
2022 is about 82 million people (Shapiro, 2022).
According to Yoong et al., 2018 a meta-analysis
shown an increase in the current use of ENDS
among young people in Poland (from 8.2% in 2010
t0 29.9% in 2013), and a survey by the Universi-
ty of Michigan among indicates an increase in the
prevalence of ENDS as a class of schoolchildren
(9% in 8th grade and 25.4% in 12th grade), and
over the years (11% among 12th graders in 2017
and 25.4% among 12th graders in 2019) (Miech,
Johnston & O'Malley, 2019). The report by Nature
presents the results of the use of electronic ciga-
rettes among children aged 13-15 in 75 countries
of the world (including Ukraine). According to
these results, Ukraine ranks first in terms of current
use of ECDS (17.4%), past use of ECDS (36.3%)
and awareness of ECDS (93.2%) (Sreeramareddy,
Acharya & Manoharan, 2022).

Since the appearance of ESDN on the market
in 2003, their potential harmful effects on health
have been actively investigated. Attention to this
topic has increased dramatically due to the out-
break of vaping-associated pulmonary injury
(VAPI) in the United States (Jonas & Raj, 2020).
The results of histopathological studies show that
cases with VAPI demonstrate the presence of a
potential danger associated with the use of uncer-
tified fluids for ENDS, this problem is especially
relevant for Ukraine due to the insufficient control
over products related to ENDS. Although, it should
be noted, that recent positive developments in leg-
islation regarding this issue (Official website of the
Parliament of Ukraine, 2023). In addition, elec-
tronic cigarettes contain high levels of carcinogens
and toxins, which lead to lung cancer, neurolog-
ical manifestations, cardiovascular disorders and
caries (Esteban-Lopez M. & El-Hage N., 2022).
The results of a Cochrane community meta-anal-
ysis suggest that in the context of smoking cessa-
tion efforts, ENDS may be effective and help more
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people quit smoking than nicotine replacement
therapy, but the number of these studies is limited
(Hartmann-Boyce et al., 2022). The medium- and
long-term safety issues of ENDS are poorly under-
stood, and recent research in this direction suggests
that there are reasons for concern.

Aim

To estimate the prevalence of the use of elec-
tronic nicotine delivery systems and tobacco smok-
ing among students of Taras Shevchenko Kyiv Na-
tional University.

Materials and methods

An anonymous survey of respondents was con-
ducted using the questionnaire method. 386 stu-
dents aged 17 to 23 took part in the survey. The
median age of the students was 19 [IQR 18 — 20],
who studied at Taras Shevchenko Kyiv National
University (Taras Shevchenko KNU) and lived
on the campus of Taras Shevchenko KNU. The
questions were answered by students of all courses
from 1 to 6.

The questionnaire consisted of three parts: in-
troductory, demographic and main, which included
a total of 11 questions. In the introductory part, the
anonymity of the answers was guaranteed, the pur-
pose of the study was explained, and the instructions
for filling out the questionnaire were provided. The
demographic part included questions about the age,
course, sex and specialty of the respondent. The
main part of the questionnaire included questions
about the use of electronic cigarettes, smoking,
alcohol consumption, sports, and the respondent's
personal opinion about the harm to health caused
by smoking, the use of electronic cigarettes, and al-
cohol consumption. For this publication, answers
to questions about alcohol consumption and sports
were not used. After the exclusion of incorrectly
filled questionnaires, 370 questionnaires remained,
the data of which were used to analyze the results.
Among them, 238 questionnaires were filled out
by women, and 132 were filled out by men. The
MedStat software (version 2.6.2. dated 01.22.2019)
was used for statistical processing, grouping and
analysis of data. Fisher's test (chi-squared test)
with Yates's correction was used to compare the
percentages of two groups in the context of qual-
itative characteristics. Spearman's correlation anal-
ysis method using IBM SPSS Statistics, 2023 was
used to detect the relationship between quantita-
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tive characteristics for a non-normal distribution.
Multivariate analysis of variance (MANOVA) was
performed with the EZR program software version
1.61 (11 November 2022). A significance level of
0.05 (5%) was used to determine the 95% proba-
bility interval (95% CI).

To assess the representativeness of the sample
(that is, the possibility of spreading the obtained
results to a larger number of persons of this cat-
egory), the general population was calculated as
the number of students of Taras Shevchenko KNU,
who lived on the territory of the campus, aged 17
to 23 at the time of the study. Taking into account
the official data on the number of places in the dor-
mitories (Official website: https://studmisto.knu.
ua/dormitories), military status and age from 17
to 23 years, the size of the general population is
approximately 10,000 students. A simple random
sample was used to conduct the survey, so the
design effect was equal to 1. The calculation was
made according to the formula:

A=\/I*100*1
n

where “n” is the sample (number of participants)
who took part in the study. (Bogdan O., 2015).

Results

When describing the results of the study in-
stead of the term ENDS (electronic nicotine deliv-
ery systems) more common term "electronic cig-
arettes" was used, as indicated in the questions of
the survey.

According to the results of the study, among
all respondents, 50% (95% CI 44.9-55.1) students
smoke or use e-cigarettes, and 14.1% (95% CI1 10.7-
17.8) combine smoking cigarettes and e-cigarettes.
The answers for the questions of the questionnaire
of men and women were compared. Among wom-
en — 26.9% (95% CI 21.5-32.7) respondents have
never smoked cigarettes (C) and electronic ciga-
rettes (EC), among men — 27.3% (95% CI 20.0-
35.2). Tried in the past, but currently do not smoke
C and EC, statistically more women — 26.5% (95%
CI 21.1-32.3), compared to 16.7(95% CI 10.8-
23.5 men (p=0.039). There are 15.9% (95% CI
10.1-22.7) of men and 13.0% (95% CI 9.1-17.6)
of women combine C and EC smoking (Fig. 1).
In the study, we consider that "smoking" are dai-
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ly and periodic smoking of cigarettes or electronic
cigarettes (smoking during the last week, month,
or year).

Does not use C 26,9
and EC EE i 27,3

Tried, but does 26,5
notuse C and EC B 16,7 *
Combines the use 13,0

of C and EC N 15,9 o
0 5 10 15 20 25 30
women B men

Fig. 1. Use of C and EC among men and women.
Notes: *p<0.05

A more thorough assessment of cigarette smok-
ing among men and women revealed that almost
the same number of respondents do not smoke
cigarettes — 33.6% of women and 35.6% of men.
As presented in the table. 1, women chose the
answer option "I tried, but I don't smoke" signifi-
cantly more often — 43.7%, against 32.6% of men
(p<0.05). But, among cigarette smokers, there is
a trend towards an increase in the number of men
(31.8%) compared to women (22.7%), but the dif-
ference is statistically insignificant. Evaluating the
prevalence of EC use, we observe more homoge-
neous data in the groups of men and women.

Evaluating subgroups of smokers (i.e. respon-
dents who smoke C or EC), we observe a signifi-
cant difference in the answers of male and female
representatives. Thus, there are significantly fewer
cigarette smokers among women — 38.9% (95%
CI 32.6-44.9 ) than among men — 64.3% (95% CI
55.0-71.7), and the difference is statistically signif-
icant (p<0.001). It is natural that in the group of C
smokers, who smoke periodically, there are more
women — 61.1% (95% CI 54.7-67.0), than men —
35.7% (95% CI 27.6 — 44.2), p<0.001. This trend
is also valid for EC smokers, but the difference be-
tween women and men is not statistically signifi-
cant. (Fig. 2).

Evaluating the personal opinion about the
health effects of smoking cigarettes and electron-
ic cigarettes, it was established that the majority
of students are aware of the potential harm. To the
question "Do you think that smoking cigarettes is
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Table 1. Characteristics of the use of cigarettes and electronic cigarettes among women and men

Category | Women (n=238) | Men (n=132) | P
Cigarettes
Haven't tried and don't smoke 33.6% (95%Cl1 27.8-39.7) 35.6% (95%CI 27.6-44.0) 0.787
Tried, but do not smoke 43.7% (95%CI 37.5-50.0) 32.6% (95%CI 24.8-40.9) 0.046
Smoking 22.7% (95%CI 17.6-28.2) 31.8% (95%CI 24.1-40.1) 0.078
Electronic cigarettes
Haven't tried and don't smoke 36.6% (95%CI 30.6-42,8) 37.1% (95%CI 29,0-45,6) 1.000
Tried, but do not smoke 39.9% (95%CI 33.8-46.2) 37.9% (95%CI 29.7-46.4) 0.787
Smoking 23.5% (95%CI 18.4-29.1) 25.0% (95%CI 17.9-32.8) 0.849
70 ic 11,4
o - 55.4 o e — .
50 48 51 ’ )
X :g 38’9*35 - Cigarettes 2 11,6
" I T 87’°7A)
0 20 40 60 80 100
10 = No Yes, but their harm is exaggerated m Yes
0 Smoke Smoke Smoke Smoke Flg 3. Opinion a‘?out the harm of using electronic
daily  sometimes  daily  sometimes cigarettes and cigarettes among all respondents
Cigarettes Electronic cigarettes
B women H men sure that this harm is exaggerated, which is sig-

Fig. 2. Characteristics of C and EC smoking among
men and women

Note: *p<0.001.

harmful to health?" 87.8% (95% CI 84.3-91.0) re-
spondents answered "Yes". 85.9% (95% CI 82.2-
89.3), respondents answered “Yes” to a similar
question about harm of EC. However, 11.6% (95%
CI 8.6-15.1), students believe that the harm of cig-
arette smoking and 12.7% (95% CI 9.5-16.3), stu-
dents of the harm of EC smoking are exaggerated.
Some students believe that smoking C and EC does
not harm health (Fig. 3). There was no significant
difference in the answers between men and women
in this aspect.

Interesting results were obtained regarding the
harmful effects on health when comparing the an-
swers of a group of students who smoke cigarettes
and electronic cigarettes with those who do not
smoke (Table 2).

So, 90.6% of respondents who do not smoke
cigarettes believe that cigarettes are harmful to
health, against 77.1% of those who smoke (p<0.05).
At the same time, 22.9% of cigarette smokers are

nificantly more than in the group of non-smokers,
7.58% (p<0.05). When comparing the answers of
respondents who smoke electronic cigarettes and
those who do not smoke them, no statistically sig-
nificant difference was found.

It was established that 88.6%-91.6% of students
who do not smoke consider the harmful effects of
both cigarettes and electronic cigarettes. 78.8%-
80.8% of students who combine smoking cigarettes
and electronic cigarettes support the opinion of
harmful effects, however, about 20% are sure that
their effects are exaggerated (Fig. 4, Fig. 5).

Spearman's correlation analysis established
a positive correlation between cigarette smoking
and electronic cigarette smoking with r=0.634
(p<0.01), as well as between personal opinion re-
garding the harm to health C and harm to EC with
r=0.539 (p <0.01).

However, using the Multivariate Analysis of
Variance (MANOVA) it was confirmed that among
the considered factors, only gender (male) and the
use of e-cigarettes have a significant effect on daily
smoking of cigarettes. Other factors, such as age,
level of education, and beliefs about the harm of
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Table 2. Characteristics of respondents' answers regarding the harm to health of cigarettes and
electronic cigarettes among smokers

Respondent's answer | C smokers (n=96) | C non-smokers (n=277) | p
Question: ""Do you think that smoking cigarettes is harmful to health?"
Yes 77.1% (95%CI 68.1-85.0) | 90.6% (95%CI 86,9-93,8) 0.003
Yes, but their harm is exaggerated | 22.9% (95%CI 15.0-31.9) | 7.6% (95%CI (4.8-11.0) 0.001
No 0% (95%CI 0,0-2,0) 0.7% (95%CI 0,1-2,1) 0.984
Question: ""Do you think that using electronic cigarettes is harmful to health?"
Yes 80.2% (95%CI 71.6-87.6) | 87.0% (95%CI 82.8-90.7) 0.162
Yes, but their harm is exaggerated | 19.8% (95%CI 12,4-28,4) | 10.1% (95%CI 6,8-13,9) 0.031
No 0% (95%CI 0,0-2,0) 1.8% (95%CI 0,6-3,7) 0.348
Respondent's answer EC smokers (n=89) EC non-smokers (n=281) P
Question: ""Do you think that smoking cigarettes is harmful to health?"
Yes 85.4% (95%CI 77.2-92.0) | 88.6% (95%CI 84.6-92.1) 0.542
Yes, but their harm is exaggerated | 14.6% (95%CI 8.0-22.8) | 10.7% (95%CI 7.3-14.5) 0.424
No 0% (95%CI 0.0-2.2) 0.7% (95%CI 0.1-2.0) 0.976
Question: ""Do you think that using electronic cigarettes is harmful to health?"
Yes 80.9% (95%CI 72.0-88.,4) | 87.5% (95%CI 83.4-91.1) 0.181
Yes, but their harm is exaggerated | 18.0% (95%CI 10.7-26.7) | 11.0% (95%CI 7.6-15.0) 0.145
No 1.1% (95%CI 0.0-4.4) 1.4% (95%CI 0.4-3.1) 0.764
No |%,8 No |01,7
Yes, but Yes, but
theirharm 19,2 their harm 21,2

isexaggerated 7.6

Yes _80’891,6

%
0 20 40 60 80 100
Smoke C or EC m Do not smoke C or EC
Fig. 4. Characteristics of respondents' personal
opinion regarding the harm of cigarette smoking

among those who do not smoke C or EC and those
who combine C and EC

smoking and the use of e-cigarettes, did not show
a statistically significant effect on the dependent
variable (Y). (Table 3).

The maximum statistical error for a sample of
370 participants (with a probability of 0.95 and a
design effect of 1.0) was: 5.2%. According to the
assessment of the representativeness of the sam-
ple that was included in the study, it is represen-
tative of the general population chosen by us with
a probability of 0.95. Taking into account that
women and men took part in the questionnaire,

isexaggerated 9,7

Yes _7&888,6

%

0 20 40 60 80 100
Smoke C or EC m Do not smoke C orEC

Fig. 5. Characteristics of respondents' personal
opinion regarding the harm of smoking electronic
cigarettes among those who do not smoke C or EC

and those who combine C and EC

the statistical error of each sample was estimated.
Thus, for a sample of 238 women and a sample of
132 men, the statistical errors (with a probability
of 0.95 and a design effect of 1.0) were 6.5% and
8.8%, respectively. Considering that the maximum
error for sociological research should not be more
than 10% (borman O., 2015), the results obtained
for the samples of women and men are consid-
ered representative for students who study at Taras
Shevchenko Kyiv National University and live in
a campus.
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Table 3. MANOVA statistical model

Sum Sq | F value Pr(>F)
(Intercept) Y 8.944| 87.9808 <2.2e-16 *¥**
Factorl.X1 0.444| 0.7287 0.626780
Factor2.X2 0.594 1.1691 0.323943
Factor3.X3 0.905 8.9045 0.003046 **
Factor4.X4 2.450| 24.1037|0.000001406 ***
Factor5.X5 0.010|  0.1005 0.751429
Factor6.X6 0.169| 0.8299 0.436948

Note: Sum Sq — sum of squares, F value — Fisher's test,
Pr(>F) — its significance level. Y — daily smoking of
cigarettes, X1 — Age, X2 — level of education, X3 —
gender, X4 — EC, X5 — the harm to health C, X6 — the
harm to health EC

Discussion

The results of our study were compared with
other studies devoted to the survey of young peo-
ple among Ukrainian higher education institutions
(ITumumis, JI. 1., 2023, Kopomnsosa, H. JI., 2019),
which demonstrate the prevalence of smoking ciga-
rettes, electronic cigarettes, and their dual use among
young people. Among the leading Lviv universities,
the consumption of tobacco and nicotine-containing
smoking products was 40.7%, among medical stu-
dents of the Vinnytsia National Medical University,
this figure was 38.8%. According to the results of
our study, 185 (50%) students smoke or use e-cig-
arettes, and 52 students (14.1%) combine smoking
cigarettes and e-cigarettes. Separately, the con-
sumption of cigarettes was 22.7%-31.8% and elec-
tronic cigarettes 23.5%-25.%, depending on gender,
which is close to the results of an international study
on smoking in different countries of the world, in-
cluding Ukraine (Sreeramareddy, Acharya & Mano-
haran, 2022). The revealed statistically significant
difference about the predominance of the male gen-
der among smokers compared to the female gender
is also confirmed in research in other universities of
Ukraine (ITwmumis, JI. 1., 2023).

Conclusions

1. It was established that women tried cigarettes
and electronic cigarettes more often than men, but
did not continue to smoke them.

2. Men are 2 times more likely to smoke cig-
arettes every day compared to women, most of
whom smoke occasionally.
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3. When analyzing the personal opinion of re-
spondents regarding the harmful effects of ciga-
rettes and electronic cigarettes on health, students
who smoke are less likely to be aware of the harm
compared to those who do not smoke. At the same
time, about 20% of smokers are sure that this harm
is exaggerated.

4. Correlations were established between
smoking cigarettes and electronic cigarettes, as
well as personal opinion about the harmful effects
of cigarettes on health.

5. The results of our study can be useful for
further research on the influence of environmental
factors on the prevalence of smoking and the use of
ENDS among young people, the implementation
of practical actions aimed at informing, regulating
and controlling the use of ENDS among young
people.
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Anomauis: y cyuacHomy ceimi npoonema NOWUpeHHs 64CUBAHHS HIKOMUHY BUSHAYAEMbCA K OOUH 3
KIHOYOBUX BUKTUKIB 2DOMANCHKO20 300p08's. Ha mii 3meHuenHsa nowupeHocmi y c8imi miomOHONANIHHS,
NOWUPEeHiCMb eLeKMPOHHUX cCUuapem CmpIMKO 3pOCMAE, 0COONUBO AKMUBHO yell npoyec 8i00Y8acmvcs
ceped Monodi. 3 Momenmy Nosi8U eNeKMPOHHUX Cueapem HA PUHKY, iX NOMeHYIUHUL WKIOIUBUL 6NIUG
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HA 300p08’sL AKMUBHO OOCTIONCYEMBCS, npome ix be3nexka y cepeOHbOCMPOKOGill ma 00820CMPOKOBill
nepcnekmugi 00ci HedOCMamHb0 8i00MA, OKPIM MO20, OCMAHHI OOCHIONCEHH 8 YbOM) HANPSAMKY
cgiouamy npo HAABHICMb NPUYUH O 3aHENOKOEHHS. Memoto docniddcenns 6yna oyinka nowupeHocmi
BUKOPUCMAHHS eleKMPOHHUX cueapem ma KypinHa ceped cmyoenmie Kuigcvkoco Hayionanvno2o
Vuigepcumemy imeni Tapaca lllesuenka sikom 6i0 17 0o 23 pokis, wo npoxcusaiu Ha mepumopii
cmyomicmeyka Ha MOMeHM NpoedeHHs 00CniodcenHs. Jlocniodcentns Oy10 NpPoBe0eHO ULIAXOM
anonimHoeo onumysanus. Oyinky pe3yrbmamie nposoounu nicis 0opooku 370 ankem 3a 00nomo20t0
npoepamnozo 3abesnevenns "MedStat" ma "IBM SPSS Statistics". Pesynomamu 00cniodicenus ceiouams
npo 3HAYHY NOWUPEHICMb KYPIHHA MA BUKOPUCIAHHS eleKMPOHHUX cueapem ceped cmyoenmis, 50%
ONUMAHUX Kypsims cueapemu abo enekmponti cueapemu, a 14,1% noeonye yi noecani 36uuxu. OKpim
Ub020, CNOCMEPIeanUcs 2eHOepHi BIOMIHHOCMI Y NOWUPEHOCMI ma namepuax Kypinus. JKinku wacmiue
4on08iKi6 npodysanu cueapemu (43,7% npomu 32,6%, p<0,05) ma enexmpouni cucapemu (39,9% npomu
37,9%), ane ne npooosdcysanu Kypumu ix, 40o108iku Kypuau cueapemu ujooenno (64,3%) vacmiwe 3a
arcinok (38,9%, p<0,01), binvwicmo 3 saxux Kypunu cueapemu nepiooudto (61,1%,). Buseneno, wo kypyi
MeHue YC8IOOMIOIMb WKOJY 6i0 cueapem ma eleKmpOoHHUX cueapem, 8 NOPIGHAHHI 3 He KVpysamu
(77,1% npomu 90,6%, p<0,01). Bcmanoenieno no3umusHi KOperayitii 36'a3Ku Mide KypiHHAM cueapem
ma enekmpounux cueapem (r=0,634, p<0,01), mixc ocobucmorw OyMKOW WO000 WKOOU 300pP08 10
cueapem ma enexmpounux cueapem (r=0,539, p<0,01). Pe3ynomamu 00CTiONCEHHS MONCYMD CTY2Y8AMU
nIOTPYHMAM OJi1 NIAHYBAHHA NOOANbUMUX OOCNIONCEHb HA YO MeMAamuKy, O0ymu KOPpUCHUMU OJisl
PO3POOKU MaA 8NPOBAONCEHHA NPAKMUYHUX Oill HAYINeHUX HA THQOPMYBAHHA, pe2YIAYil0 Ma KOHMPOLb
BUKOPUCIAHHSL €lLeKMPOHHUX cuzapem ceped MON0OL.

KurouoBi cjioBa: KypiHHS, €JI€KTPOHHI CUCTEMM JOCTAaBKM HIKOTHHY, CTYAEHTH, ONUTYBAaHHS Ta
aHKeTyBaHHS
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Abstract: OPCA is a heterogeneous group of degenerative ataxias, the common feature of which
is the occurrence of changes in the lower olives of the medulla oblongata, nuclei and transverse fibers
of the pons, and cerebellar cortex. OPCA is not explicitly considered in general epidemiological sur-
veys on spinocerebellar syndromes. It was described that in Cantabria (Spain) the prevalence ratios
of autosomal-dominant cerebellar ataxia (ADCA) and idiopathic late-onset cerebellar ataxia (ILOCA)
were 1.2 and 2.2 cases per 100,000, respectively. Some 60% of patients included in these groups had
a «cerebellar-plusy syndrome and their computed tomographic (CT) or magnetic resonance imaging
(MRI) scans revealed cerebellar and brainstem atrophy, allowing a presumptive diagnosis of OPCA.
According to these estimations, the prevalence ratio of OPCA is about 2 per 100,000 (Berciano, 1991).
The clinical picture is characterized by significant inter- and intra-familial polymorphism. Symptoms
of the disease start to appear, usually at the age of 30-40, in the form of a disorder of coordination and
unsteadiness when walking quickly (later, with the progression of the disease, a typical ataxic gait starts
to develop). At the same time, intentional tremor and dyscoordination of hands appear, and in some cas-
es — an asynergy of facial muscles. Speech disorders manifest themselves quite early and have a severe
cerebellar-dysarthric character. An important place in the diagnosis of OPCA belongs to neuroimaging
methods — CT, and MRI (the presence of an atrophic process and the absence of focal changes in the
brain parenchyma). One of the factors that confirms the diagnosis is the presence of a family history and
the relentlessly progressive nature of the disease.

Keywords: Ataxia, Brainstem, Genetic Anticipation, Cerebellum, Olivopontocerebellar Atrophy.

Introduction itary ataxias is 2.7/10° (Mascalchi, 2022). Spinoc-

Under the term of olivopontocerebellar atro- erebellar ataxias are inherited or sporadic diseases
phy different nosological pictures are grouped, characterized by progressive dysfunction and loss
all characterized by showing clinical signs of de- of neuronal systems in the spinal cord, brainstem,
ficiency of the structures of the pons and of the and cerebellum (Mascalchi, 2022). Some scien-
cerebellum (Giuliani G et al., 1992). Progressive tific works mentioned that olivopontocerebellar
ataxias are a group of many uncommon yet often atrophy was widely accepted as part of the neu-
very disabling diseases, which can be inherited or ropathological spectrum of multiple system atro-
acquired. The average prevalence of recessive he- phy (MSA) (Wenning et al., 1996). Approximately
reditary ataxias is 3.3/105 and of dominant hered- one-fourth of sporadic olivopontocerebellar atro-
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phy patients will evolve to multiple system atro-
phy within 5 years, and this transition carries a
poor prognosis for survival. Older age at onset of
ataxia and earlier presentation in a neurologic spe-
cialty clinic predicted transition to MSA (Gilman
et al.,, 2000). Olivopontocerebellar atrophy is a
rare neurodegenerative syndrome associated with
2 distinct disorders: multiple system atrophy and
spinocerebellar ataxia (Harfourch et al., 2020).
Dejerine and Thomas introduced the term oli-
vopontocerebellar atrophy (OPCA) to designate
the pathological framework in a sporadic case with
idiopathic late-onset progressive cerebellar ataxia
in 1900. Nine years before, however, Menzel had
reported a family with a complex clinical picture
characterized by progressive ataxia, spasmodic
dysphonia, rigidity in the lower limbs, dyspha-
gia, and dystonic posture of the neck. The onset of
symptoms was at about 30 years of age. There were
four affected members over two generations. An
autopsy revealed olivopontocerebellar lesions, to-
gether with degeneration of posterior and Clarke’s
columns, pyramidal and spinocerebellar tracts,
and substantia nigra. Menzel found “very flattened
and reduced subthalamic nuclei,” but unfortunate-
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ly, he did not give any microscopic description of
these structures; demonstration of luysian atrophy
would have been of great interest in view of the
dystonic postures of the patient. The early reports
of Dejerine and Thomas and, later, Loew’s thesis,
developed under the tutelage of Dejerine himself,
considered OPCA to be atypical when there was a
hereditary factor (as is the case for the aforemen-
tioned family reported by Menzel), lesions exten-
ding beyond the olivopontocerebellar framework,
or a clinical presentation and reviewed by Ber-
ciano (Doctoral thesis, University of the Basque
Country, Spain, 1978). However, the concept of
atypical OPCA fell into disuse with the recognition
of familial OPCA (FOPCA) and the many lesions
that frequently accompany olivopontine degenera-
tion (Berciano, 1982).

Olivopontocerebellar atrophy is a pathologi-
cal label implying not only olivopontocerebellar
changes but also cases with more widespread le-
sions involving the CNS (Berciano et al., 2006).

Harding proposed the clinicogenetic classi-
fication which was soon universally accepted
and has been modified later (Table 1) (Berciano,
1982).

Table 1. Harding’s Clinicogenetic Classification of the Hereditary Ataxias and Paraplegias. Adapted,
with permission, from Harding, A. E. (1983). Classification of the hereditary ataxias and paraplegias

L. Congenital
disorders of un-
known etiology
II. Ataxic disor-
ders with known
metabolic of other
cause

III. Ataxic disor-
ders of unknown
etiology

A. Early onset cere-
bellar ataxia (EOCA)
(onset usually before
20 years)

I. Friedreich’s ataxia

I1. Early onset cerebellar ataxia with retained tendon reflexes

1. With hypogonadism + deafness and/or dementia

IV. With myoclonus (Ramsay Hunt syndrome, Baltic myoclonus)
V. With pigmentary retinal degeneration + mental retardation and/
or deafness

VI. With optic atrophy + mental retardation

VII. With cataracts and mental retardation (Marinesco—Sjogren
syndrome)

VIII. With childhood-onset deafness and mental retardation

IV. With congenital deafness

X. With extrapyramidal features

XI. X-linked recessive spinocerebellar ataxia

B. Late-onset cerebel-
lar ataxia (onset usu-
ally after 20 years)

I. Autosomal-dominant cerebellar ataxia (ADCA) with optic atro-
phy/ophthalmoplegia/dementia/extrapyramidal features/amyotro-
phy (probably includes Azorean ataxia) (ADCA type 1)

II. ADCA with pigmentary retinal degeneration + ophthalmoplegia
and/or extrapyramidal features (ADCA type II)

III. “Pure” ADCA of later onset (over 50 years) (ADCA type I1I)
IV. Periodic autosomal-dominant ataxia

IV. Periodic autosomal-dominant ataxia
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Table 1. (continued)

V. “Idiopathic” late-onset cerebellar ataxia (ILOCA) (with either
“pure” or cerebellar-plus syndrome)

A. “Pure” HSP
B. Complicated forms
of HSP

Iv. Hereditary
spastic paraplegia
(HSP)

Aim

To confirm the increasing of intrafamilial poly-
morphism of the clinical picture of the hereditary
form of olivopontocerebellar atrophy in each sub-
sequent generation along with a decrease in the age
of onset of the disease.

Materials

A patient E., who was born in 1991 has been
examined in the neurological department of the
State Institution «Head Medical Center of the Min-
istry of Internal Affairs of Ukraine». Since 2013
she has been under the dispensary supervision of
a neurologist for olivopontocerebellar atrophy
and undergoes preventive treatment courses every
6-12 months. Over the last 10 years, the disease
has been progressing, and for the last five years,
the patient requires care because of disability.

Family history: Symptoms of the disease were
first detected in the family history of the patient's
great-grandfather when he was 45 years old. The
girl's grandfather had the first symptoms of the dis-
ease at the age of 41, and her mother at the age of
36 (Fig.1).

The great-grandfather and grandfather had co-
ordination disorders in the form of dynamic (un-
steadiness when walking — "drunken gait") and
static form of cerebellar ataxia. The patient's moth-
er, in addition to coordination disorders in the form

Great- | ‘ \ \ \
grandfather ‘ ‘ ‘ ‘

Grand- |
gatheri ‘ ‘ ‘

Patient E.
|
0 10 20 30 40 50

An age of the disease onset
Figure 1. Ages of the disease onset in different
members of one family

Mother

of dynamic and static form of cerebellar ataxia (un-
steadiness when walking — "drunken gait"), also
had muscle atrophy, and most importantly — bulbar
syndrome with significant swallowing disorders,
which led to her death.

Patient E.'s medical history: The onset of the
illness was at the age of 20 with severe gait dete-
rioration. At the moment, she can walk only under
additional help and support (crutches, which help
less and less) for a small distance — a few meters.
She has severe cognitive impairments, cerebel-
lar ataxia, a significant decrease in the volume of
movements in upper and lower limbs, and bulbar
syndrome: pronounced dysphonia (change in the
voice timbre), dysphagia (frequent regurgitation
of liquid food), progressive dysarthria (speech dis-
order with affected articulation). Also, she suffers
from urinary disorders.

The above-mentioned symptoms, which were
observed in 4 representatives of the same fami-
ly are evidence of not only the polymorphism of
neurological manifestations but also its increase in
each subsequent generation. The increasing sever-
ity of the disease and the appearance of its mani-
festations for the first time at a younger age with
each subsequent generation are manifestations of
anticipation that are observed in OPCA.

Neurological status of patient E.: the con-
sciousness is clear, progressing in cognitive de-
cline. Decreased convergence with insufficiency of
the internal rectus muscle of the eyes more on the
right, asymmetry of the eye slits (more severe on
the right), asymmetry of the face due to the right
corner of the mouth, dysphagia, dysphonia, dys-
arthria, slight deviation of the tongue to the left,
pronounced amyotrophy and fasciculations of the
tongue and scanned speech are observed. Positive
grasping reflex on the right side. Deep tendon and
periosteal reflexes in the hands D=S, and in the legs
S>D. Abdominal reflexes are present. Pathologi-
cal Striimpell and Babinsky reflexes are indicated
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on the right side. Positive Marinescu-Radovichi
symptom is present on the left side. The volume of
active movements of the limbs is reduced. Muscle
strength in hands — 4 points, and in legs — 3 points.
Atrophy of small interphalangeal muscles of the
hands. Muscle tone is reduced. The patient per-
forms coordination tests with a severe intentional
tremor and misses. Adiadochokinesis is observed.
Romberg's test shows severe imbalance — sway-
ing. Hypoesthesia in the left limb (forearm). The
gait 1s shaky ("drunk"). Makes several steps with
additional help. Disorder of urination by the cen-
tral type.

The patient underwent the following diagnos-
tic procedures in the State Institution «Head Med-
ical Center of the Ministry of Internal Affairs of
Ukrainey:

1) Genealogical study: collected genealogical
history;

2) MRI of the brain. Conclusion: MRI signs
of degenerative changes in both cerebellar hemi-
spheres (cortical furrows of both cerebellar hemi-
spheres are unevenly expanded);

3) Examination by an ophthalmologist: mod-
erate myopia in both eyes. Peripheral retinal dys-
trophy of both eyes. Dispensary supervision by an
ophthalmologist is recommended;

4) Echocardiography: aortic valve leaflets are
compacted. Cavities are not enlarged. The kinesis
of the walls is satisfactory, ejection fraction — 69%.

After the neurological examination and getting
results of additional diagnostic procedures, a diag-
nosis was formulated: Hereditary olivopontocere-
bellar atrophy with severe stato-locomotor disor-
ders, bulbar syndrome, tetraparesis, which prevails
in the lower limbs, dysfunction of the pelvic or-
gans by the central type. Highly progressive course
of the disease.

Treatment that was used for preventive purpos-
es every 6 months: L-lysine aescinat 10.0 NelO,
Phenibut 250 mg — 2 twice per day, group B vita-
mins 2.0 i/m Ne5 every other day, Nucleo C.M.P.
1.0 i/m #3, then 1 year — 2 years per day for 9 days,
physical therapy.

Results

In the example of a family case of hereditary
OPCA, the polymorphism of manifestations of the
disease within 4 generations of one family with
manifestations of anticipation was demonstrated.
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The clinical presentation of OPCA usually be-
gins with cerebellar ataxia, especially involving
gait. When dementia or extrapyramidal rigidity is
among the first manifestations, they remain domi-
nant symptoms throughout the disease. In OPCA
associated with SCA7, the visual defect is usually
an early symptom, which may precede gait ataxia.
Spasticity or psychomotor retardation is the most
common presenting semeiology of OPCA associ-
ated with congenital ataxia (Berciano, 2007).

Neuropsychological analyses revealed exe-
cutive dysfunction as a common sign in SCAI.
Additionally, mild deficits of verbal memory were
found in SCA1, SCA2, and SCA3.94 In SCA2, de-
mentia has been found in four of 17 patients (24%)
according to Mini-Mental State Examination.
Dementia is a common and prominent symptom
in SCA17. Cognitive deficits of variable degrees
are also reported in patients with SCA12, SCA13,
SCA19, and SCA21, as well as in patients with
mutations in FGF14. A study of psychopathologi-
cal abnormalities in patients with various types of
cerebellar degeneration found a high prevalence of
depressive episodes (67%) and personality change
(26%) as well as dementia (10%) and mild cogni-
tive impairment (10%) (Schdls, et al., 2004).

Our patient has manifestations of ataxia, as
members of all previous generations of her family
with OPCA, but there are also manifestations of
cognitive decline, which were observed in both her
grandfather and mother but to a lesser degree.

Magnetic resonance imaging is a safe tech-
nique and constitutes a fundamental tool for both
differential diagnosis of the causes of acute and
subacute ataxia and the characterization of patients
with progressive chronic ataxia. Main MRI char-
acteristics of OPCA include atrophy of the cere-
bellum, brainstem, and cervical spinal cord and
characteristic diffuse signal changes of the pons,
middle cerebellar peduncle, and cerebellum in pro-
ton density and T2-weighted images (Mascalchi,
2008). Atrophy of the brainstem, more pronounced
in the inferior portion of the basis pontis, of the
vermis, of the middle cerebellar peduncles, and of
the cerebellar hemispheres characterizes olivopon-
tocerebellar atrophy. On the one hand, the typically
flattened shape of the basis pontis in sagittal imag-
es and the “pointed” shape in the coronal images
of the middle cerebellar peduncles, are observed in
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OPCA. On the other hand, the “dragonfly” or “but-
terfly” appearance of the cerebellum on coronal
MR images that are peculiar to pontocerebellar hy-
poplasia, with the flattened cerebellar hemispheres
representing “the wings”, is associated with a less
pronounced (dragonfly) or proportional (butterfly)
vermis size decrease (Mascalchi, 2022). In our pa-
tients, we observed changes characterizing OPCA
on brain MRI.

In some patients, pyramidal signs (enhanced
stretch reflexes, extensor-plantar responses, or
both; rarely was spastic paraplegia or pseudobul-
bar dysarthria) could be present and tendon reflex-
es can become hypoactive or hyperactive. Pyrami-
dal signs may be explained by a disease-specific
pattern of neuronal loss in the spinal ventral horn
involving small neurons of the dorsomedial zone
(Terao et al., 1994). Pathological foot reflexes of
the extensors group were positive in our patient.

Atrophic changes in the intercarpal spaces of
the bones of both hands were observed in our pa-
tient. Some reports inform that around a quarter of
SCAZ2 patients show fasciculations or amyotrophy
or both (Infante et al., 2005). Loss of large myelin-
ated fibers and secondary demyelination to axonal
loss have been found on sural nerve biopsies. These
features, together with high proportion white col-
umn demyelination and anterior gray horn atrophy,
suggest that peripheral neuropathy in OPCA is due
to degeneration of posterior root ganglion and an-
terior horn cells in the spinal cord, that is, a type of
spinal sensory and motor neuronopathy (Berciano,
2007).

Bladder dysfunction first can be observed as
urinary urgency and afterward combined with in-
continence. Double incontinence rarely occurs in
patients, but urinary retention is uncommon. Erec-
tile dysfunction was not recorded in patients with
OPCA SCA (Berciano, 2007). Our patient had pe-
riodic urinary incontinence.

Dysphagia is a relatively common manifesta-
tion of OPCA and OPCA associated with SCA and
swallowing disorders are characteristic of interme-
diate and advanced disease. Dysphagia has been
related to dysfunction of the superior esophageal
sphincter. Like the striated muscles of the ure-
thral and the posterior cricoarytenoid muscle, the
cricopharyngeus muscle is tonically and rhythmi-
cally active as a result of spontaneous discharge

ISSN 2786-6661
eISSN 2786-667X

of reticular interneurons adjacent to the nucleus
ambiguus. Conceivably the tonic firing of these
motor neurons (Onuf's nucleus and nucleus am-
biguus), which differs from other skeletal muscles,
accounts for their joint tendency to degenerate in
OPCA (Berciano, 2007). Our patient currently has
severe bulbar syndrome with dysphagia and main-
ly dysphonia.

The main sleep disorders related to hereditary
ataxias include rapid eye movement (REM) sleep
behavior disorder, insomnia, excessive daytime
sleepiness, obstructive and central sleep apnea,
periodic leg movement in sleep, and restless legs
syndrome (Huebra et al., 2019). Sleep disorders,
including nocturnal stridor, characteristic of OPCA
associated with Multiple system atrophy (MSA),
have exceptionally been reported in familial OPCA
(FOPCA). Restless legs syndrome and impaired
sleep appear to be relatively common manifesta-
tions of SCA3 (Berciano, 2007). We did not ob-
serve sleep disorders in our patient, nor did her
close relatives complain of dyssomnia.

Patient E. complains of a severe worsening in
gait, coordination disorders, a decrease in the vol-
ume of movements in the upper extremities and at-
rophy in hands, a change in the timbre of the voice,
disorder of swallowing, and periodic urinary incon-
tinence. In addition to coordination disorders, the
patient's mother also had muscle atrophy and bul-
bar syndrome. The great-grandfather and grandfa-
ther had unsteady gait and impaired coordination.
After analyzing the neurological deficit in family
members, it becomes clear that in each subsequent
generation, symptoms of the disease first appear at
a younger age. In subsequent generations, clinical
symptoms appear due to the increasing severity of
the disease. The same symptoms of polymorphism
with increasing intensity of manifestations of all
neurological deficits, as well as an earlier age of its
occurrence in each subsequent generation, prove
the presence of anticipation in patients with OPCA
(Fig. 2, 3).

Diagnosis: The diagnosis of OPCA is based on
the clinical picture that is characterized by progres-
sive cerebellar-plus syndrome. The nature, sporad-
ic or familial, and age at the onset of the disease
allow the planning of genetic molecular studies to
detect dynamic or point mutations associated with
dominant ataxias and EOCA. Electrophysiological
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Figure 2. Ages of the disease onset in different
members of one family
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Figure 3. The polymorphism of the clinical picture
of the disease in different members of one family

studies, including nerve conduction studies, mul-
timodal evoked potentials, eye movement record-
ings, and central motor conduction time investi-
gation determination using magnetic stimulation,
are useful to assess the participation of the corre-
sponding neural system in OPCA. Neuroimaging
techniques are the gold standard proof for delineat-
ing brainstem and cerebellar atrophy, which is the
hallmark of OPCA (Berciano, 2007).

To diagnose the disease in our patient we used:
brain MRI, genealogical, ophthalmoscopic, as well
as echocardiography studies. Based on the classi-
fications mentioned above in this article, we con-
cluded that our patient has OPCA familial (Men-
zel) type, autosomal-dominant cerebellar ataxia
(ADCA) type I (classified by Harding’s Clinicoge-
netic Classification of the Hereditary Ataxias and
Paraplegias).

Treatment: Symptomatic treatment is only
possible and depends on the clinical manifestations
of the disease. Levodopa may provide some benefit
for extrapyramidal rigidity or bradykinesia, treat-
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ment may be initiated with carbidopa/levodopa
25/100, 0.5-1.0 tablet twice a day, and increased
every few days to efficacy or toxicity. Dopamine
agonists in maximally tolerable doses may also
be used if there is no response to levodopa. Uri-
nary disturbances due to detrusor hyperreflexia are
treated with a peripherally acting anticholinergic
agent (oxybutynin (5-10 mg at bedtime) or prop-
antheline). In any case, treatment of either urinary
or sexual disturbances should be carried out in
close collaboration with experts in neurology and
urology. In fact, none of the trials has produced re-
sults convincing enough to justify the routine use
of any drug in OPCA. Psychosocial, physical, oc-
cupational, and speech therapies may be helpful to
reduce the patient’s disability and to maintain in-
dependent functioning longer. Gait training and as-
sistive devices to prevent falling will avoid further
debilitation of the patient (Berciano, 2007).

Conclusions

Thus, we confirmed not only the demonstrative
polymorphism of symptoms in the hereditary form
of OPCA but also anticipation, which is one of the
characteristic features of the disease.

We concluded that our patient has OPCA fa-
milial (Menzel) type, autosomal-dominant cerebel-
lar ataxia (ADCA) type I (classified by Harding’s
Clinicogenetic Classification of the Hereditary
Ataxias and Paraplegias).
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CiMeiiHuil BUIIAIOK CNIAIKOBOI OJIMBONOHTOLepele/sipHOi aTpodii:
0C00JIMBOCTI JIATHOCTHKH Ta Mepediry 3aXBOprOBAHHS
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Anomauia: onusononmoyepebensapra ampois (OI1L]A) — ye cemepoeenna epyna deceHepamueHux
AmMaxcii, cnilbHOI0 03HAKOIO AKUX € GUHUKHEHMS 3MiH V HUMCHIX OUBAX 00824CMO20 MO3KY, A0paAxX i
nonepeyHux 8010KHax mocma ma kopi mosouxa. OIIL[A e 6paxo8yembcs 6 3a2aNbHUX eNni0eMioN02IUHUX
00CTIONHCEHHSX CHUHOMO304KOBUX CuHOpomie. Byno onucano, wo 6 Kanmabpii (Icnanis) cnisgionowenns
NOWUPEHOCMI aYMOCOMHO-OOMIHAHMHOI MO304K080i amaxcii ma i0ionamudnoi Mo304K060i amaxcii
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3 nisHim nowamkom cmanosuno 1,2 i 2,2 eunaoky na 100 000 sionosiono. bnuzvko 60% nayienmis,
BKIIOYEHUX ) YI 2PYNU, MATU CUHOPOM «(MO30YOK-NIIOCY, | Komn tomepra momoepais (KT) abo maenimmo-
pezonancna momoepagis (MPT) euseuna ampoghio mo3ouka ma cmogdypa MO3Ky V yux nayieHmis,
wo 0ozeonuno npunycmumu oiacnoz OIIL[A. 32i0no 3 yumu oyinkamu, Koepiyienm nowupeHocmi
OIIl]A cmanosums npubnusno 2 na 100 000 (Berciano, 1991). Kniniuna xapmuna xapaxmepusyemucs
SHAUHUM MidiIC- Mma 6HympiuHbocimetiHum norimopgizmom. Cumnmomu 3ax80pr06aHHs NOYUHAIOMb
nposeiamucs, K npaeuno, y eiyi 30-40 pokie y euensioi nopyuieHHs KoopouHayii ma Xumkocmi npu
WBUOKIL X00b0I (Ni3Hile, 3 NPOSPeCy8AHHAM 3aX80PIOBAHHS, NOYUHAE PO3BUBAMUCS MUN0BA AMAKMUYHA
xo0a). Ilpu yvomy 3'a61410mvcs iHmeHyiuHUuLL mpemop i OUCKOOPOUHAYIs PYK, A 8 OKpeMUX 8UNAOKAx
- acuHepeiss m'a3ie obnuyys. IlopywenHs Moeu npoasisiomscs 00CUMb PAHO | MAlOMb SUPANCEHUL
MO304YK080-Ou3apmpuunui xapakmep. Baocnuse micye 6 diacnocmuyi OIILA 3aiimaroms memoou
netiposizyanizayii — KT, MPT 2onoeHo20 Mo3Ky (HasgHicmb ampodiunozo npoyecy ma 8i0CymHicmy
B0CHUWEBUX 3MIH NAPEHXIMU 20108H020 MO3KY). OOHuMm 3 akmopis, wo niomeepoxcye 0iacHos, €
HAABHICMb CIMEUHO020 AHAMHE3Y Md HeGNUHHO NPOSPECYIOUUL XapaKkmep 3axeopiosants. Takum yunom,
MU niOmMeepouu He MilbKu 0eMOHCMPAMUSHULL NOTiMophizm cumnmomie npu cnaokositl popmi OI11]A,
ane u anmuyunayiio, AKa € OOHIEI0 3 XapaKmepHUux 03HAK 3ax80proeants. Mu nputiuinu 00 8UCHOBKY, WO
v Hawoi nayienmku € cimetinuti mun OIIL[A (Menzens), aymocomHo-0OMIHAHMHA MO30YK0BA AMAKCIs
(AAMA) muny I (kracughikosana 3a oonomoeor Kuiniko-eenemuurnoi kracughikayii cnaokoeux amaxcii
ma napanneeii I apoinea).

KurouoBicioBa: atakcist, cCTOBOYpMO3KyY, FTeHETHYHAQH THITUIIALLISI, MO30YOK, OJTMBOTIOHTOIIEpeOeIIpHa
arpodis.
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Oninka noreHUiifHOI He0e3MEeYHOCTi CIIOKUBAHHSA JIOAHNHOIO
XapP4YOBHUX NPOAYKTIB i3 CL/IbCHbKOr0CHOAAPCHKUX KYJIBTYP,
AKi niggasaaucs o0pooui incekrunuaoMm Ooepon Pamin 240 SC, KC

Trkavyenko Inna, AHTOHeHKO AHHA, bopucenko Auapiii, [leabo Irop

Kadenpa ririenu ta exomnorii, Harrionansaoro meanunoro yHiepcurety imeni O.0. boromosbis,
M. KuiB, Ykpaina

Address for correspondence:
Tkachenko Inna

E-mail: inna.tkachenkooo@ukr.net

Anomauyin: KOHMAMIHOBAHI XaP4O8i NPOOYKMU € OOHUMU 13 OCHOBHUX UWLIAXIB HAOXOONCEHHs
3ANUKOBUX KLIbKOCMEU Necmuyudie 8 opeanizm M00UHY, o NOmpedye 6CMAHOBIEHHS BI0N0BIOHUX
Hopmamusig i npasui ix besneunoeo 3acmocysanus. Hosuil incexmuyuonuii npenapam Obepon Panio 240
SC, KC usuanu kopucmyrouuco HamypHumu ma 1ao60pamopHumMuy Memooamu 00CIi0H#Cen s, npu 06pooyi
HUM RNOCIBHUX KYIbmyp (COHAWHUK, KYKYpY03a). 30iticheno ananiz Qizuko-xiMiunux enacmugocmetl
OlI0YUX pevosuH npenapamy — chipomesigheHy ma aOAMeKmuHy, GUSHAYEHO 6MICM IHCeKmUyuoie
V 8ecemylouux pociuHax, 0OIPYHMOBAHO 2PAHUYHO OONYCMUMI DI6HI iX y HACIHHI COHAWMUKY I 3epHI
KYKYpyo3u (cnipomesigpeny — 0,002 me/ke, abamexmuny — 0,01 me/ke), 8 COHAWHUKOBIL Ma KYKYPYO3SHIlL
onisix (cnipomesigpeny — 0,05 me/ke, abamexmuny — 0,01 me/ke). Ompumani pe3yromamu 003601UNU
o0IpyHmyeamu cmpoxu 00 30upanusn epoxcaro — 30 0ib ma Ha OCHO8I PO3PAXOBAHUX THME2PATbHUX
NOKA3HUKIB HeDe3neyHOCMI CROJCUBAHHS XAPYO8UX NPOOJYKMie 8ioHecmu cnipomesigher i abamexmut 0o
4/3 knacy (mano/nomiprno nebesneuni necmuyuou), 8i0N0GIOHO.

Kurouosi ciioBa: abamekTHH, J0oImycTUMa J0O0Ba /1032, XapuoBe 3a0pyIHEHHS, HOPMYBaHHs, OLliIHKa
PH3HKY, criipoMe3i(eH.

Beryn 010THKIB, BHACIIIJIOK YOTO HETaTUBHUIN e(eKT ix

BuBueHHs BIUIMBY MECTHIMIIB Ha HENpPO- BIUIMBY Ha 3J0POB’S HACEJICHHS IOCHITIOETHCS
(eciiiHi KOHTUHTCHTH € OJHUM 13 ronoBHUX 3a- (Tkauenko,2023; Kopmyn Tta iH., 2022). Tomy,
B/IaHb TIPOBIIHUX CIELIaJTICTIB HAyKOBUX yCTa- 3AIHCHEHHS KOHTPOJIIO HaJ BCTAHOBICHHIM Me-
HOB Ta JIAOOPATOPii, IHCTUTYTIB 3 HOPMYBAHHS 1  TUKO-CAHITAPHUX HOPMATHUBIB, MPOBEACHHSIM IX
perIaMEHTYBaHHS MECTULM/IB Ta arpoXiMIKaTiB MOHITOPUHTY Ta OIliHKA MOTEHIIHHUX PHU3UKIB
(Tkauenko, 2023). XiMiuH1 npenaparty, y BUIJIs- HEOE3MEUYHOCTI € 3aBJaHHIMHU, K1 [IOBUHHI pery-
Il 3aJIMIIKOBUX KUIBKOCTEH IIIOUMX PEYOBHH, B JIIOBATHCS HA 3aKOHOJABUOMY PiBHI.
ocHoBHOMY (10 80 %), 10 OpraHi3my JIOIUHU Meta
HaaxoaTh 3 Dxeto (KopmryH Ta iH., 2022). IIpo- Merta AOCHiKEHHST TOJNSATaE B MPOBEICHHI
IYKIisl POCIIMHHOTO Ta TBAPUHHOTO MOXOKEHHSI, Tiri€HIYHOT OIIHKU MOTEHI[IHHOTO HEraTUBHOTO
0 miafaBanacs il NECTULMIHUX 3acO0IB 3a- BIUIMBY HA OPraHi3M JIFOJWHH 3aJTUIIKOBUX Killb-
XHCTY POCIIMH, 3/1aTHA JI0 HAKOIIMYEHHS CIIONYK KocTeil cripoMesideHy Ta abamekTHHy (mirodi
1 Moke OyTH OJHHUM 13 LIUIAXIB Mirpanii kceHo- peuounu mnpenapary OGepon Pamin 240 SC,
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KC), mpu cnoxuBaHHI Xap4oOBHX NPOAYKTIB 13
CLTBCHKOTOCIIOIAPCHKOT CUPOBHHH, sika Oyima 00-
pobreHa AOCHIKyBaHUM TECTHUIIMIOM, Oepydun
710 yBard MakCUMaJIbHO JOMYCTUMI piBHI CIIOIYK
y BETETYIOUMX KyJIbTypax 3 iX HayKOBHM OOTpYH-
TYBaHHSIM.

Marepiajau Ta MmeToIH

O6epon Pamin 240 SC, KC — npenapar, sxkuit
Ma€ KOMIUICKCHHW BIUTUB Ha MIKOJOYMHHI Op-
Ta”Hi3MH 3aBISIKM CBOIM IHHOBAIL[IiHUM BJIACTH-
BocTaM. Moro miloui pedoBHHHM cripoMmesiden
Ta abaMeKTHH (NPEJACTAaBHUKH KETOCHOJIB Ta
ABEPMEKTHHIB, BiJITOBIAHO) 3/1aTHI 10 KOHTaK-
THO-TpaHclaMiHapHoTo BIumBy (Abamectin EU,
2023; Spiromesifen EU, 2023). [lepmmuii € iHri-
OITOPOM CHHTE3Y JIIMiIIB, APYTHil — OJIOKATOPOM
HEPBOBHX IMITYJIbCIB KOMax 1 KJIIIIIB, Y JOCIi-
JOKYBaHOMY TIperapaTti BOHU MICTATHCS B KiJIbKO-
cti 228,6 v/ 1 11,4 1/n, BignosimHo (Abamectin
EU, 2024; Spiromesifen EU, 2024).

ISSN 2786-6661
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VYV tabnumi 1 HaBeaeHO OCHOBHI (Pi3MKO-Xi-
Mi4HI BIACTUBOCTI cripoMe3idpeny Ta abaMeKTH-
Hy (BPDB, 2024; PPDB, 2024).

BusHaueHHS MOXIJIMBOTO PHU3MKY JUIS 370-
pOB’Sl JIFOAMHU TIPU BXXHBAaHHI XapyOBHUX TIPO-
IYKTIB, SIKI MOXYTh MICTHTH 3aJMIIKH CITIpO-
Me3iheHy Ta abaMEKTHHY, TIPOBEICHO B KUIbKa
etamiB. [lepmmii eram JOCHiIPKEHHS BKIIOYAB
MOTIEPETHIA PO3PaXyHOK O€3MEYHOTO BMICTY J0-
CJIIUKYBaHHUX CIIONYK Y KYKYpyA3i Ta COHSALIHH-
Ky, BPaXOBYIOUYH JOIyCTUMY 1000BY 103y (1J1/1)
pPEeUOBHH 1 10OOBE CIIOKUBAHHS IPOAYKIIII.

Ha mactymHomy erami AOCHIJDKEHHS HaMu
Oyna mpoBeleHa OIIHKA OPTraHOJENTUYHHUX
BJIACTUBOCTEH (30BHIIIHIN BUIJISAA, KOJIIp, 3amax,
po3Mip, popma) CHPOBHHHOI POYKIIii, BUPOIIIE-
HOT 13 3acTocyBaHHsAM Tpenapary O6epon Parrin
240 SC, KC Ta 3niiicHeHO MOPIBHSAHHS ii 3 KOH-
TPOJILHUMH 3pa3KaMH, BiIiOpaHUMH HaA JIJISTHKAaX
MOCIBIB COHSIIHUKY Ta KYKypyA3u 0e3 00poOKH.

Ta6auus 1. OcHOBHI (i3UKO-XIMIUHI BITaCTUBOCTI IHCEKTUIMAIB cripome3ideHy Ta abaMeKTUHY

H-okTaHoj/Bona (logKo/w)

O3Haka Cuipomesiden Al0aMeKTHH

Emmipuuna gopmyia C23H3004 Bi.: R=—-CH2CHj3;
Bi: R= —CH3;
BigHocHa MoekyispHa Maca 370,48 Bi.— 873,11
Bi» — 859,08

Tuck mapu (pu 25°C), mIla 7x1073 <3,7x10°
Temnepatypa mnaBneHHs, °C 98 161,8-169.4 3 poznagom
Po3unHHICTE 0,13 1,21
y Bozi (mipu 20 °C),mr/am*
KoedirienT posnoainay 4,55 4,4+0,3

Ximiuna Gopmyna

Po3unHHICTE B OpraHivHHUX
PO3UHHHKKAX, T/aM°

renrasi — 23, aleToHi, KCHITOJI,
etunanerari — 250

TosTyouti — 23, aneToHi — 72, MetaHom — 13,
okranou — 83, etunanerari — 160,
nquxiopmerani — 470, rekcani — 0,11
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YMOBHU 1 Miclii BUKOPHCTAHHsI Tpernapary
O6epon Pamig 240 SC, KC naBeneni B Tabmu-
ui 2.

O1iHIOIOYN OpraHOJIENTHYHI BIACTUBOCTI,
napajieIbHO MPOBOAMIN BU3HAUEHHS 3aJIUIIKO-
BUX KIJIKOCTEH cripoMesipeHy Ta abaMeKTUHY Y
BHpOIIeHOMY Bpoxkai 3rimHo 3 (MB Ne 4263-87).
[Ipobu mocmimKyBaHUX KylnbTyp Oyau BimiOpa-
HI Ta JOCTaBJICHI B JJaOOpaTOpPit0 BIAMOBIIHO 10
(YuidikoBaHi mpaBuiia Bigoopy...., 1997).

Mexa KiTbKICHOTO BHM3HAUEHHS CITIpOME3i-
¢eny (BEPX) B 3epHi KyKypyA3u Ta HaciHHI CO-
HAIMHUKY JopiBHIOE 0,02 MI/KT, M€Xa BUSBIICH-
Hs — 0,007 Mr/kr. Mexa KiJIbKiCHOTO BU3HAYCHHS
cunipomesipeny (BEPX) B kykypyassHiii Ta co-
HSAIIHUKOBIH omisx — 0,05 MI/KI, MexKa BUSBIICH-
Ha — 0,02 mr/kr. Mexa KUIbKICHOIO BU3HA4YEHHS
abamextuny (BEPX) B HaciHHI COHSAIHMKY, 3€p-
HI KYKYpYyA3H4 Ta XHiX omisx ctaHoBUTH 0,01 mr/
Kr, Meka BusBiIeHHs — 0,003 mr/kr.

Ha nactynmHnomy etarmi My OIlIHIOBaJIM TTOTEH-
IMIAHUA HETAaTUBHUN BIUIMB 3aJIMIIKOBUAX KiJb-
KOCTeM JOCHIPKYBaHMX PEUYOBUH Ha JIIOAUHY
npu WMOBIPHOMY HAIXOMKEHHI iX 3 XapyOBOIO
npoaykii€ero. Jis mporo Oyino mpoBeAeHO MOpiB-
HSIHHSI 3HAYSHHSI JOMyCTUMOTO JOOOBOTO HAIXO-
mxeras (JJJH) incextunumais 3 ixero (70 % Bin
3aranpHOro JIJ[H) i3 MakcuManibHO MOXXIMBUM
n000BUM HAAXOMKEHHSIM ((MaKCHUMAaJIbHO JIOTY-
cTuMuil piBeHb) MJIP X MakcUMalbHE CIIOXHU-
BaHHs) (MB Ne 4263-87).

B pesynbrari oTpuMaHux po3paxyHKiB Ipo-
BEJIM BU3HAYEHO Ta OI[IHEHO 1HTETpajbHI MOKa3-
HUKH WIKIJIMBOCTI cripoMesideHy Ta abamek-
THHY TIpH CIOXHBaHHI Xap4YOBHX IPOIYKTIB,
MOTEHIIIHO 3a0pyIHEHUX MECTUINIAMHU 33 Me-
TOJMKOIO 3alpOINOHOBaHOI0 B (AHTOHEHKO Ta
Bagpinesuu, 2020). s po3paxyHKy BpaxyBasu
3HauenHs [IJ1J] cromyk, mepion HamiBpo3maay B
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JIOCHIPKYBaHHUX KyJbTypax Ta PiBEHb CIIOKUBAH-
HS IPOAYKIII.

PesyabTarn

Bemuunna JIJIJ1 cmipomesideHy CTaHOBUTH
0,01 mr/kr, abamektuny — 0,0002 Mr/kr Macu Tina
3a 1o0y. Toxi, monmycTrme 10060BE HAIXOMKEHHS
(AJH) peuoBunu miis moauHu Macoro 60 Kr cTa-
HoBUTHUME JyTs criipomesideny 0,01x60 = 0,6 mr/
o0y ta abamektuny 0,0002x60 = 0,012 mr/mo0y.

Buxonsuu 13 mpuHIKMIY KOMIUIEKCHOTO Tiri-
€HIYHOTO HOPMYBaHHA Ta MEIUKO-CaHITapHHUX
HOPMAaTHBIB, PEKOMEHIOBAHUX [JISI CIIpOME3i-
¢deny Ta abaMeKTHHY, MOXKHA PO3paxyBaTH, IO
JIO OpraHi3My JIOIUHHA MOXe ToTpanutu 10 70%
peyoBunw (Bif Horo JIJ/IH) 3 xapuoBuMu npoayk-
TaMU, SIK OCHOBHHUM JDKEPEJIOM HaJAXOIKEHHS T1e-
ctunuais, T00To 0,42 ta 0,0084 Mr/KT Cciipome3i-
¢deHy Ta abaMEKTHHY BiIOBITHO.

Jnst obrpyntyBanns MJIP nociimkyBaHUX
IHCeKTULIU/IIB HaMu Oyria BUKOpHUCTaHa METO-
nuka, HaBedeHa B ([epxkcranmaptr, 1998), a
camMe: T00OBOIO KIJIBKICTIO PEUOBUHH, KA MOXKE
MOTPANUTH B OPTaHi3M 3 DKEI0, BOJOIO Ta ar-
MOC(hEepHUM TOBITPSAM, IO HE MOBUHHA OyTH
outpmior0 gomyctumoi ao6oBoi mosm  (JIJIM)
ISl JTIONWHM; CTaHJapTaMu 11010 O0e3MeYHOCTI
JUISL 3JI0POB’ ST OPTAHOJENITUYHUX BIIACTUBOCTEH
CHPOBHUHH Ta JIMITYIOYMMHU KPUTEPISIMA TOKCH-
KOJIOTIYHUX XapaKTePUCTHK MII0YUX PEUYOBUH
npemnapary.

Bcranosneno, mo npu 300pi Bpoxaro 3MiH y
30BHIIIHBOMY BHUIVISIII, 3aIaxy, KOJbOpi 4 cMa-
Ky MPOAYKTIB JTOCIHIHKYBaHUX KYJIBTYp, HE BUSIB-
JICHO y TOPIBHSHHI 3 KOHTPOJBHUMH 3pa3KkaMu
CLITBCHKOTOCITOIAPCHKOT TPOTYKITi.

Bwmict ciipomesideHy Ta abaMEeKTHHY B BeTe-
TYIOUUX KyJIbTypax, OTPUMAHHUH HUISIXOM IIPOBE-
JeHHS 3-X BU3HAUEHb, IPE/ICTABICHO B TaOIuUIIl 3
y BUIVISI/II CEPEHIX 3HAYCHb.

Tabmuus 2. YmoBu 3actocyBanns npenapary O6epon Pamnin 240 SC, KC

e Tara Hopma Butparn
. Kyabtypa i KpaTHicTB Micue 00po0xu
AiTAHKA 00podKH
3aCTOCYBAHHS

1. Consmank | 24.06.2021 0,8 n/ra, MuxkonaiBchka obnacte Bo3HeceHChKuit palioH
15.07.2021 JIBOKPaTHO AI1 AT «3opi Hag Byromy, c. SctpyOunose

2. Kykypymza | 12.07.2021 0,8 n/ra, [Monrasceka obnacte, [lontaBchkuii paiioH,
10.08.2021 JIBOKPATHO c. Taxraymnose, A1 «/II" «TaxTaymnoBo»
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Tadoauus 3. Bmict ciipomesideHy Ta abaMeKTHHY Y COHSIITHHUKY 1 KYKypya3i

Jlo0a micas Bwmict, mr/kr
OCTAaHHBLOI COHSIITHAK KYKypyA3a
00podKH criipome3ien aGaMeKTHH criipome3ien a0aMeKTHH
JleHb 1,4540,21 — 0,026=0,004 — — 2,3+0,1 — 0,19+0,01 —
00poOKHu KOIITHKH KOIITHKH KauaHH KauaHH
3 0,28+0,02 — 0,005+0,004 — 0,56+0,05 — 0,010+0,01 —
KOIIMKH KOIIMKH KauaHH KauaHH
7 0,11+0,01 — xomuku <0,01* — KomMKHn 0,42+0,03 — kagaam | 0,032+0,02 — kayaHu
14 0,05+0,001 — xommKu <0,01* — KOIIUKH 0,09+0,01 — xkauanu <0,01* — xauanu
21 0,020,01  KOIIHKH, <0,01* — KOIIUKH 0,02+0,02 — 3epHO <0,01* — xayaHu
HaCIHHS
* _ * _
28 <0,02 KOLUMKH, <0,01 KOLUMKH, <0,02% — 3epHo <0,01% — sepHo
HACIHHA HaCIHHA
49 (Bpoxaii) 3 3 <0,02* — 3epHO . .
<0,05%  onis <0,01* — 3epHo, omist
63 (Bpoxait) <0,02* — HaciHHs <0,01* — Hacinns, B B
<0,05* — omist oS

Hpumimru. 1. «*» — HIOKYIE MeXi KimbKicHOTO Bu3HadeHHS (MKB) ciipoMmesideny B COHSITHUKY 1 KYKypya3i —
0,02 MT/KT, COHATHUKOBIH Ta KyKypym3sHii omii — 0,05 Mr/kr; 2. «**» — HIDKIe MeXi KUTbKICHOTO BU3HAYCHHS
a0aMeKTHHY B COHSIIHUKY 1 KyKypyasi — 0,01 Mr/kr, COHATIIHUKOBIH Ta KyKypya3sHii omii — 0,01 mr/kT;

3. y KOHTpOIBHHX 3pa3Kax ciipoMesieH Ta abaMeKTHH HE BHABIEHO.

Pesynpratu HaBeneHi B TaOMUI 3 CBi4arh,
10 TIPOTATOM BETETalIHHOTO MEePioay BMICT CITi-
pomesideHy Ta abaMeKTHHY B COHSIIIHUKY TIO-
CTYIIOBO 3HIKYBaBcs 1 yepe3 28 mi0 B HaCiHHI
oy Hmxue MKB merony. IIpu 360pi Bpoxkaro
COHSIIITHUKY 3aJIMIIKOBI KUTBKOCTI cripomeside-
Hy Ta a0aMeKTHHY B HAaCiHHI Ta OJIii TaKoX Oyin
Hwk4ye MKB BianoBigHOrO MeToxmy.

Bwmict ciipomesideny Ta abaMeKTHHY B KyKY-
pyasi (tabm. 3), aHAJOTIYHO JUHAMII COHSIIITHH-
Ky, MaB TEHJICHIIIIO JIO MIOCTYIIOBOTO 3HUKCHHS 1
yke uepe3 28 ni0 B 3epHi OyB Hkue MKB Mme-
toxy. Ilpu 30MpaHHi BpoXkato KyKypyI3H 3aJIulil-
KOBI KUIBKOCTI cIlipoMe3ideHy Ta abaMeKTHHY B
3epHi Ta omii Takox Oynu Hkue MKB Bigmosin-
HOTO METOLY.

OOrpyHTYBaHHS MaKCUMAJbHO JIOIYCTUMUX
PIBHIB JOCII)KYBaHUX 1HCEKTHIIHIIB B COHSIITHH-
Ky Ta KyKypyZA3i IPOBEJIM Ha OCHOBI pE3yNIbTaTiB
JOCIIJKEHb MO0 BCTAHOBJICHHS 1X 3aJTMITKOBUX
KiTbKOCTEeH. J{st OOTpyHTYBaHHS BiANOBIIHO-
CTi HOpMaTHBaM cripome3ipeHy Ta abaMeKTHHY,
OyIo 3/1iHCHEHO pO3paxyHOK iX HMOBIpHOTO (hak-
THUYHOTO HAJIXO/DKEHHS IO OPTaHi3My JIFOIUHH 3
METOIO OI[IHKH HEOE3MEeUHOCTI TSI 3J0POB’SI.

Otpumani Benmuanan MJIP nst ciipomeside-
Hy Ta a0aMEKTHUHY B COHSIIHHUKY Ta KyKypya3i,
3HAYCHHS 1X (DAKTMYHOTO HAJXO/DKCHHS 3 KYKY-
PYA3SHOIO 1 COHSIIIHUKOBOIO OJI€I0, 3araJibHUK
BiJICOTOK JIOIYCTHMOI T0OOBOi HOPMHU Ta TOKa3-
nuk JIJIH 6e3mocepenapo 3 Hkero mpencTaBIeHo
Ha puc.l.

OTxe, Tpu JIOTPUMaHHI PEKOMEHIOBAHHUX
HOPMATHBIB, CIIOKUBAHHS KYKYPYI3H Ta COHSIIII-
HUKY, BUPOIIICHHUX 13 3aCTOCYBaHHSIM Ipernapary
O6epon Pamig 240 SC, KC, ans opranizmy Jito-
nuHu € O0e3neyHuM. OTpuMaHi pe3ysbTaTh J103-
BOJIWJIM OOTPYHTYBAaTH CTPOKH OdviKyBaHHS y 30
Ii0, sKi 3a0€3MevyroTh Oe3MeYHICTh 300py BpO-
KA KYKYPYI3H Ta COHSIIHHKY 4Yepe3 3a3Hade-
HUH TIepio/T.

3a 3HAYCHHSM IHTETPAIBHOTO TMOKa3HUKA
IIKIIJTABOCTI TIPH CITOKMBAHHI MOTEHITIMHO KOH-
TaMiHOBaHUX XapUOBHX MPOIYKTIB cripoMe3siden
BIZTHOCHUTBHCSA 0 MAaJOHEOE3IIeUHUX IIECTUIIUIIB
(5 GaiiB — 4 kiac), abaMeKTHUH — 10 TIOMIpPHO He-
oe3neunux nectunumiB (7 6amiB — 3 kmac). Lli
Pe3yIBTaTH JI03BOJISIFOTh OXapaKTepU3yBaTH iX 3a
TOKCHKOJIOTIYHHMH BJIACTUBOCTSIMH SIK MaJIOHE-
Oe3reuHi cronyku (puc. 2).
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MJIP cripomesideny B KyKypya3i MJIP abameKTHHY B KyKypyZa3i
Ta COHSAIIHUKY, iX oni;[x Ta COHSANIHMKY, X ONisIX
0,02 Mr/Kr 0,05 MF/KF 0,01 mr/xr
3epHO/HACIHHS onis 3epHO/HACIHHS/0Mis
MIMoBipHE HaaXOMKEHHS criipoMesidery JIMOBipHE HAIXOKEHHS A6aMEKTHHY
3 KyKYPYA3SHOIO Ta COHSLIHUKOBOIO OJisIMH 3 KyKYPYA3SHOIO Ta COHSIIHUKOBOIO OJIisIMH
0,002 mr 0,0004 mr

033% OS%BlnI[JZ[H 333% 48%31)1I[I[H
Bij 3aransHoro JIJIH 3 TXKEr0 Bij 3aranpHoro JI/IH 3 DXEro

Hpumimxu: 1. MIIP — MakcuManbpHO OMYCTHMUIA piBeHb; 2. JIJIH — momyctume 1000Be HaIXOMKEHHS.

Puc.1. Bemmunaun M/IP muist ciipomesideHy Ta abaMeKTHHY B COHSIIHUKY Ta KyKypyas3i,
3HaYEHHS iX (PAaKTHYHOTO HAJIXOIDKEHHS 3 KYKYPYA3SHOIO 1 COHSITHUKOBOIO OJII€I0, 3arallbHAH BiJICOTOK
JOIyCcTHMO1 1000B01 HOpMU Ta noka3Huk J[/IH Oe3nocepentpo 3 ixkero.

A dcm. = 0,01 mr/kr — 2 6anw;
I a6. = 0,0002 Mr/kr — 4 Oamu.
4

Tso cr. = 5,5-8,8 116 — 2 Ganu; CIC con. omii, kyk. = 40 1/m00y
Ts0 86. 6,5-7,7 216 = — 2 Gah. IITHBIT ~ 1 Gan.

IHpumimxu: 1. 150 — nepiox HaniBpyHHYBaHHS PEUOBUHH; 2. CII. — cripomesiden; 3. ad. — abamextun; 6. A —
JonycTuMa q060Ba go3a juis sironunay; 7. IITHBIT — inTerpanbauii moka3HUK HEOE3MEUHOCTI MPU MOTPAILISHHI
necTuiuIiB y nponykru xapuyBanas; 8. CIIC — cepenabono00Be CIIOKUBaHHS.

Puc. 2. Ouinka iHTEerpabHOTO MOKa3HUKA HEOE3[MEYHOCTI TP HAIXOIKeHHI cripoMe3ideny
Ta adaMeKTHHY /10 OpraHi3My JIOAMHHU 13 TKer0.

Jns cnipoMesideHy Iied MOKa3HUK 3yMOB- TOOTO Taki X caMi BEJTMYMHH, sIKI Oynu Bcra-
JeHni Hacammepen BUCOKMM 3HadeHHsM JIJIJI HoBieHi Hamu. [lopiBHIOIOUM IIi PO3PaxyHKH 3
Ta HU3BKOK CTAOUIBHICTIO PEUYOBHHH Yy JIOCHTI- MAaKCHUMAaJIbHO JONYCTUMHMHU PIBHAMHU y THX K
JDKYBaHHX CITbCHKOTOCIIONAPCHKUX KYJIBTYpax. CLIbCBKOIOCIIOAAPCHKUX —KyJIbTYpax HaiOLIbII
BpaxoByrour JOCUTh HU3bKY JTOMYCTUMY 1000BY IOUIMPEHNUX I1HCEKTHIUAHUX IIpenapaTiB CIIo-
703y a0aMEKTUHY JUIss OpPraHi3My JIIOAWHHU, IPUH  CTEPIra€EMO TEHJCHIIIO IMIMPOKOrO Jiama3oHy iX
OIlIHII BHIIE3a3HAYEHOT0 MOKA3HHKA OUYiKyBaja- 3HadeHb. Tak, MJIP Takux nmecTULUIB, K JIAMO-
cst OLIbIn HeOe3MmeuHa Horo JIist Ha OpraHi3M Jifo-  Ja-IHUrajJoTPUHY, EMAMEKTUHY O€H30aTy, KIIOTia-
auau. IIpore, 34aTHICTH 0 MIBHAKOTO PO3Majay HIJAMHY, aleTaMinpuay B KyKypya3i € HUKYMMU
iHCEKTHIMIY B COHSIIHUKY Ta KyKypya3i, a Ta- 4HM JuId cipoMesideny y 2-2,5 pasu; a i Tia-
KO OOMEKEHE CIIOKMBAHHS BKa3aHOI MPOAYKIii METOKcaMmy, OipeHTpHHY, ipuMidoCc-MeTuUIy, Ha-
00yMOBHJIO TaKHI pe3ynbTaT (puc.2). BIIAKH, iX BEJIMYMHHU BUSABUINCS 3HAYHO BULUMU

O0roBopeHHs y 2, 10, 250 pasziB BinnosinHo (Tkauenko, 2023).

3rigHo 3 6a3010 ganux nectunuais €C, 3Ha- Bapro 3a3HAaYNMTH, IO MPUCYTHICTH OUTBIIOCTI
yenns MRL croipomesideny B Kykypyasi i co- CHONYK y KYKypyA3sHIN Ta COHSIIHUKOBIA OJIISX
HAHKMKY ckiaagae 0,02 Mr/kr ta a0aMeKTHHy HE JOIIyCKAa€ThCS 30BCIM.

B KyKypya3i i coHsmHuKy ckiagae 0,01 mr/kr Pesynbratun gocmipkeHb 1O 1HIIMM KCEHOOI-
(Abamectin EU, 2024; Spiromesifen EU, 2024), OTHUKaM CBiJ4aTh, IO NOTEHILINHHI HaIXOMKEHHS
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MECTHUIM/IIB JI0 OpraHi3My JIOIWMHHA MAlOTh Pi3HI JI03M 3 DXKero, a JuIsi abaMEeKTHHY BOHO JOPiBHIO-
3HAYCHHS, 3ajexkHO Bim ixHiX BemmuuH J[JIH 3 Barmme 3,33% Bix 3araabHOTO HAIXOMKCHHS, SKE
npoaykramu xapuyBanHs: 10,1 % ¢nyGennia- nomyctume Ta 4,8% Biag HOMyCTUMOI KUTBKOCTI,
Mmigy, 9,1 % ans emamektuny Oenzoary, 20,2 % ska MOXKe HAAIWTH 710 OpraHi3My JIOJUHU 3 Xap-
s crniponukiopeny (Tkauenko, 2023). ToOTo, YOBHUM PaLliOHOM.

JJIH cnipomesideny Ta abaMeKTHHY 3 CHPOBHU- 3. InTerpanipHU MOKa3HUK PU3MKY MPU BKH-
HOIO JIOCII/DKYBaHHUX KYJIBTYP — B IECATKU pa3iB  BaHHI Xap4OBHX MPOIYKTIB, IKI MOXYTb MICTUTH
MEHIIIE 32 BEJIMYMHU IHIIMX XIMIYHUX PEUOBHH. JOCITIHKYyBaHI IHCEKTUIMIN CBIIYUTH TPO TeE, IO
AHaJi3youu JaHi, MOXXEMO TOBOPHUTH IPO Iep- cripoMesieH HaJeKHUTh A0 NECTUIMIIB 3 HU3b-
CMIEKTUBHICTh BUKOPUCTAHHS IHCEKTUIIU/IIB, @ Ta- KUM piBHEM HeOe3mneku (4 Kiac), Tojl, K abamex-
KOXK PO3IIMPEHHS CAMOTO aCOPTUMEHTY KYJIBTYp, THH JO0 MECTUIMIIB 3 TOMIPHUM PU3UKOM (3 KI1ac).

Ha SKUX MOXKHa OyJie 3acTOCOBYyBaTH (DOPMYJIAIT diHaHCyBaHHA
Ha OCHOBI JJOCITII)KYBaHUX CIIONIYK. ®diHaHCOBOI MIATPUMKHU BiJ JEp:KaBHOI, TPO-
BucHoBKH MaJIChKOT 200 KOMEPIIiiTHOT opraHi3allii s cTarTs

1. Pe3ynbraTi HaTYpHUX TOCIIDKEHb Nperna- He OTpUMaa.
pary O6epon Panin 240 SC, KC 3 BpaxyBaHHAM KonduiikT inTepecis
OLIHKA OPTaHOJENTUYHUX BIACTUBOCTEH, Mda- ABTOpH 3asBJISIOTH MPO BiJCYTHICTH MOTEH-
HUX IIOJ0 BMICTy HOTO MIFOYMX PEUOBHH Yy BH- LIHHUX Ta SBHUX KOH(IIKTIB iHTEpECIB, OB’ s3a-
BUCHUX KYJIBTypaX, iX TOKCHYHOCTi JIO3BOJIWIIM HHUX 3 PYKOITUCOM.

OOIpyHTYBaTH MaKCUMaJIbHO JOMYCTHMI piBHI 3rona Ha myOaikaniro

criipome3ipeHy Ta abaMeKTHHY y TTOCIBHUX KYJIb- Bci aBropu 03HaliOMIIEH] 3 TEKCTOM PYKOITHUCY
Typax — COHSIIHUKY 1 KYKypya3i, IKi CTAHOBWJIM ~ Ta HaJaJId 3TOly Ha HOTo MyOsIiKaIiio.

OJTHAKOB1 BEJIMYUHH IS KOXKHOI 3 KyJIBTYp Ha ORCID ID Ta BHeCOK aBTOpiB

piBHi 0,02 mr/kr Ta 0,01 MI/kr, BiAMOBIAHO Jit0- 0000-0002-2148-0934 (A,B,D) Tkachenko

YUM PEYOBHHAM. 3HA4€HHs JIOMyCTUMOTO piBHA Inna
JUIL COHSITHMKOBOI Ta KYKYpYyA3SHOI OMil aust 0000-0001-9665-0646 (C,E,F) Antonenko
ciipomesideny nopisatoBano 0,05 mr/kr i st Anna

abamektuHy Ha piBHi 0,01 Mr/kr. 0000-0002-0211-607X (A,C,D) Borysenko
2. BcraHoBIIEHO, IO NMpHU BHIIE3a3HadyeHUX Andriy

HOpPMAaTHMBaX Ta 3 YypaxyBaHHSM XapuyBaHHS, 0000-0002-4764-102X (F) Pelo Thor

BIUIUB cCIipoMe3ieHy dYepe3 CIIOKUBAHHS CO- A — Work concept and design, B — Data

HAITHUKOBOT UM KyKypya3sHOI oJiii Ha oprani3m collection and analysis, C — Responsibility for
monunu cknaaatume 0,33% Bin 3aranbHoi gomyc- — statistical analysis, D — Writing the article, E —
tumoi no3u ta 0,5% Bin gomyctumoi moaennoi  Critical review, F — Final approval of article.
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Assessment of the potential danger of human consump-
tion of food products from agricultural crops that were treated
with the insecticide Oberon Rapid 240 SC, KS
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Hygiene and Ecology Department Ne 1 of Bogomolets National Medical University, Kyiv, Ukraine
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Abstract: contaminated food products constitute one of the primary routes for the entry of residual
pesticide levels into the human body, necessitating the establishment of appropriate regulations and
rules for their safe use. The new insecticide Oberon Rapid 240 SC, CS was studied using both field and
laboratory research methods, applied to the crops such as sunflower and maize. An analysis of the phys-
ico-chemical properties of the active ingredients of the preparation — spiromesifen and abamectin — was
conducted. The content of active ingredients in the growing plants was determined, and the permissible
levels were justified in sunflower seeds and maize grains (spiromesifen — 0.002 mg/kg, abamectin — (.01
mg/kg), in sunflower and maize oils (spiromesifen — 0.05 mg/kg, abamectin — 0.01 mg/kg). The obtained
results allowed for the justification of harvest collection within 30 days, and based on the calculated
integral hazard indicators, spiromesifen and abamectin were classified as Class 4/3 (slightly/moderately
hazardous pesticides) for the consumption of food products, respectively.

Key words: Acceptable Daily Intake, Food Contamination, Regulation, Risk Assessment, abamec-
tin, spiromesifen.
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Anomauia: xapoiopeHanbHUll CUHOPOM BKIIOYAE 8 cebe cnekmp posnadié cepys i HUPOK, npu
AKUX 20Cmpa ab0 XPOHIUHA OUCPYHKYISL 0OHO20 OpP2aHy Modce NpUse3mu 00 pPO3GUMKY 20CHPO20 YU
XPOHIUHO020 NOPYWEHH (QYHKYII iHW020 Opeany ma 3MiHU 2eMOOUHAMIKU, CNPUYUHEHI aKMueayicio
PEHIH-AH2IOMEeH3UH-ATbOOCEPOHOBOI CUCEMU, NOPYULEHHAM OOMIHY DeYyo8UH, 3aNanNeHHAM MOuo.
Memoto Oanoi cmammi € ananiz i cucmemamu3ayiss HASLBHUX CYYACHUX HAYKOBUX OAHUX U000 DO
HUPKOBUX biomapkepis y cmpamu@ixayii pusuxy po3eumky, cMepmHoCcmi ma NOGMOPHUX 20Chimanizayiil
3 npueody KkapoioperaibHo2o cunopomy. Kapoiopenanohuii cunopom nociputye npoeHo3 Xeopux, nioguuye
CMEpMHICMb, 3aXB0PIOBAHICMb | YACMOMY NOBMOPHUX 20CNIMANI3ayiu, MoMy 6eluKe 3HAYEHH MaE
cmpamuixayis pusuxy tio2o po3euUmKy ma pawHs O0IAeHOCMUKA 3 Memoi CB0EYACHO20 NPUSHAYEHHS.
JIKY8aHHA ma nokpaweHus npocHosy. Hessaoicaiouu na cyuacni mepanesmuuni cmpamezii 1iKY8aHHs,
CMepmHicmy nAyicHmis i3 KapoiopeHaibHuM CUHOpoMOoM 3anuuacmocs sucokoro. Cnio 3asHauumu, wo
CUPOBAMKOBULL KPeamUHIH 8Ce uje 3aNUUAEMbCS «30I0MUM CMAHOAPMOMY O0IASHOCMUKU YUKOONCEHHS
HUPOK, X04a 6iH € MANOYYMIUBUM | He 3a8x4COU HAOIUHUM, 30Kpemd, MOoMy, wjo U020 KOHYeHmpayis
3anexcums 6i0 cmami, XapaKmepy Xapuy8auHs, po3GUmKy MyCKy1amypu, KaHaivyeeoi cexpeyii. B 36 ’a3ky
3 UM Hapasi 8i00y8AEMbCA NOULYK | 8UBYEHHS HOBUX NOKAZHUKIE 20CMPO20 YPANHCEHHSI HUPOK, 30Kpemd,
biomapkepis nopywenHa QyHkyii ma yinicnocmi k1yooukie nupok.: yucmamury C, npoenxeganiny A nnazmu,
eanekmuty 3, Mapkepie nopyuienus yilicHocmi Kananvyie Hupox: N-ayemun-6ema-D-enoxko3aminioasy,
JINOKANIHY, NO8 A3AHOMY 3 HeUmpOQiIbHOW JHCENAMUHA3010, MONEKYIU VPAdCeHHs HUpok-I ma iu.
Jlimepamypui dani ceiouams npo me, wo 0esKi 3 Yyux HOBUX OIoMapkepis € HAOTUHUMU NPEOUKMOPaMU
PO3GUMKY YPANHCEHHA HUPOK A MONCYNb UKOPUCTOBYBAMUCS OISl OYIHKU NPOSHO3Y MAKUX XBOPUX.

Kurouogi ciioBa: anb0ymiHypisi, 010MapKepu, TaJIeKTHH-3, TOCTPE ypaKEHHS HUPOK, KapiopeHAIbHU T
CHHJIPOM, KPEaTHHIH, CepIieBa HEOCTATHICTb, CEPLIEBO-CY/INHHI 3aXBOPIOBaHHs, TUCTAaTUH C, IMBUIIKICTh
KITy0OuKoBOi (himbTpalrii

Beryn CHPUYMHSE TOCTpY abo moripiurye mnepedir Xpo-
Kapniopenanpamii  cuanpom (KPC) — me wiunoi HenocratHocTi iHmoro (Cortesi, [brahim,
rpyIia MaToJoTiYHUX CTaHIB 3 MOEAHAHHAM Juc- Rivera, & Hernandez, 2017; Ronco et al., 2010).
GyHKLII HUPOK Ta ceplsl, Ipu KOTpuX rocrpa brusbko 4,5% mroneil y 3araybHii MOMyIsii Ma-
ab0 XpOHIYHA HEIOCTATHICTh OAHOTO 3 OPraHiB IOTh MBUAKICTH KiyOouKkoBoi imbrpamii (LLIKD)
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<60 mu/xB/1,73 M2, 0 3a3BUYall PO3MIIAAAETHCS
SIK XpoHiuHa XBopoOa Hupok (XXH). BogHnouac
noHaz 50% marfieHTiB i3 TOCTPOIO Ta XPOHIYHOIO
cepueBoto HepocTaTHicTIO (CH) MaroTh moniOHe
samkeHHs [IIK® (Damman & Testani, 2015).

3 omsay Ha YacTy HEOOXiTHICTH B rocmiTa-
Ji3arii Ta BUCOKHI piBEHb CMEPTHOCTI Wi€l KO-
roptu mnaiieHTiB, BuseineHHs KPC Ta HamexHa
cTparudikaiisi pU3UKy Ma€ BEIUKE 3HAYCHHSI.
BusnaueHHs HUPKOBUX Ol0MapKepiB € KOPUCHUM
sk s giarnoctuku KPC, tak 1 1y1st OmiHKY TIpo-
THO3Y Ta MOAANbBIIOrO JIiKyBaHHS mamieHTiB (Fu,
Zhao, Ye, & Luo, 2018). biomapkepu MOXyTh
CIPOCTUTH OLIIHKY NMOTPeOU B MOBTOPHUX TOCIIi-
Tali3alisgx yepes JAekommeHcarito xponiynoi CH
ta nporpecyBanns XXH (Brankovic et al., 2018;
Damman et al., 2014; Sokolski et al., 2017).

Mera

[IpoanamizyBaru HasiBHY 1H(GOpPMAIIIIO IIOA0
HUPKOBUX OlOMapkepiB, OLIHUTHU iX poOjb, a Ta-
KO’K 0OMEKeHHsI 1711 paHHbO1 piarHocTuku KPC,
PO3MISIHYTH MTPOTHOCTUYHY I[IHHICTb AJIS CTPATH-
¢ikanii pu3uKy 040 HOro BUHUKHEHHS, PiBHS
CMEPTHOCTI, PO3BUTKY YCKJIaHEHb 1 BIIAJICHUX
HACIIKIB.

Marepiajau Ta MeToAH

[IpoBenenuii aHanmiz HayKOBHX MyOJiKarlii
3a 2008-2022 poku, po3MilIEHHX Y MiKHAPOJ-
HUX €JICKTPOHHUX HAyKOBOMETPHUYHUX 0a3zax
nanux PubMed, National Library of Medicine,
ScienceDirect, ResearchGate, Wiley Online
Library i Google Scholar 3a kiirouoBuMu ciioBaMu
«KapIlOpeHaNIbHUN CUHAPOM», «TOCTpa ceplieBa
HEIOCTaTHICTB», «XPOHIYHA ceplieBa HEI0CTaT-
HICTB», «TOCTPE YPaKCHHS HUPOK», «XpOHIYHA
XBOp0oOa HUPOK» Ta «Oiomapkepy. [lomryk 3miiic-
HIOBABCS YOTHPMa HE3aJICKHUMHU aBTopami. Jlis
aHai3y BuOpaHo 89 mxepe, 3 HUX BUKOPUCTAHO
34, sK1 BIANOBIAAIN KPUTEPISM MOLIYKY.

Oruisix i 00roBopeHHs

Baxxnusy ponb y marorene3i KPC Binirpatots
MOPYIIEHHSI TeMOAMHAMIKH, HEHpPOropMOHaIbHA
aKTUBAIlisl, 30KpeMa, PEHiH-aHT10TeH3UH-aIbI0-
CTEPOHOBOI CHCTEMH, 3MiHM MeTalomi3My Ta
IMyHHOI BIJMOBiAl, OKCHUAATUBHUN CTpeEC, €H-
JoTenianbHa JTUCYHKIISA, 3amaneHHs, (idpo3
ta iH. (Clementi, Virzi, Battaglia, & Ronco,
2019; Ma K., Gao, Xu, Liang, & Ma G., 2022;
Rangaswami et al., 2019; Savira et al., 2020).
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Mapkepu 1MX MPOIECIB, SIK 1 MapKepH IOIIKO-
JUKEHHS Ta OpyLIeHHs (QYHKIIT HUPOK, 3alpOoIo-
HOBaHI JUTsl 1IarHOCTUKH, MPU3HAYEHHS Teparii
Ta ominku nporHo3y narieHTiB i3 KPC (Fu et al.,
2018; Rangaswami et al., 2019; tabmn. 1).

3 omsiy Ha BIAMIHHOCTI Y MaTOT€HETUYHHUX
MeXaHi3Max, TUIAX Ta BaplaHTaX MO€THAHHS
mucyHKIii cepus i HUpoK, y 2008 p. Ronco,
Haapio, House, Anavekar, & Bellomo Bu3Haun-
mu 5 piznosuais KPC:

® Tun 1 (roctpuit KPC) — roctpe ypaxeHHs
Hupok (I'VH), mo crnpudmHeHe rocTporo
cepueBoto HepocTarHicTio (I'CH).

Tun 2 (xponiunuii KPC) — XXH, o cripu-
YHUHEHA XPOHIYHOIO CepLIeBOI0 HEIOCTATHI-
ctio (XCH).

Tun 3 (rocTpuil peHOKapIiaJbHUI CHH-
npom) — I'CH, mo o6ymosnena 'VH

Tun 4 (XpoHIUHUI peHOKapialbHUI CHH-
npom) — XCH, sk pesynsrar XXH.

Tun 5 (Bropunnuit KPC) — noennane ypa-
JKEHHsI cepllsl Ta HUPOK Ha TJi IHIIUX 3a-
XBOPIOBaHb (IIyKpOBHi JiabeT, amMioinos,
CETICHUC).

biomapkepu pynxuii

ma yinicnocmi Kiay0ouKie HUpoOK

3a 1aHUMH MPOCIEKTUBHOTO KOTOPTHOTO J10-
ciaimkenas Bio-SHiFT (Brankovic et al., 2018)
y manieHTiB i3 XCH migBuIlieHHs piBHS KpeaTu-
HiHY Ta 3HIWKeHHs po3paxoBaHoi [IIK®D (pILIKD)
Ha 20% mpoTSAroM TepioAy CIOCTepeKEeHHS
(2,2 poku) Oynu NpPeAUKTOpPaMH JOCATHEHHS
KOMOIHOBAHOI KIHIIEBOI TOYKH (CEpLEBO-CYAMH-
Ha CMEpTHICTb, rocmiTamizamis 3 npusogy CH,
IMIUIAHTALIIS] TPUCTPOIO MIATPUMKH JIIBOTO ILTY-
HOYKa, TPaHCIUIAHTAIlis CepIll) 13 BiTHOIICHHSIM
pusukiB (BP) 1,18 (95% nosipunit intepsan, Al
1,07-1,31) ta 1,13 (95% M1 1,05—-1,23) Biamosi-
HO. HeoOxi/THO BIAMITHUTH, 110 3pOCTaHHS PiBHS
muctaruay C Ha 20% Oyn0 Kpammm IpeauKTo-
POM TOCATHEHHS KOMOIHOBAaHOT KiHIIEBOT TOUKH Y
1€ KOTOPTH MAI[IEHTIB, IOPIBHAHO 3 KpeaTHHI-
HoM 1 pIIIK® i3 BP 2,41 ipotm 1,181 1,13.

Metra et al. (2012) moBigoMIIsSIOTh, 110 pIIIK®D
3a kpeatuHiHoM (plLIK®.,) He € He3aexHUM
MIPEAUKTOPOM CMETPHOCTI Ta MOBTOPHOI TOCIII-
tamizauii npotsarom 1 poky B mauientiB 3 I'CH,
a JINIIIe Ma€ JOJATKOBY MPOTHOCTHUYHY ILIHHICTh
MIPU HASIBHOCTI CTIMKWX O3HAK 3aCTIHHUX SBHIIL.
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Taoauus 1. OCHOBHI JOCTIKEHHS 3 BUBYCHHS ITPOTHOCTHUYHOI IIIHHOCTI HUPKOBUX OloMapKepiB

. . . HocaimkyBana
Biomapkep Kinuesi Touku H:xepesio rpyma
biomapkepu ghynkuii ma yinicnocmi kyoouKie Hupok
CupoBarkoBuii | @ rocmitaiizaris 3 npusogy CH Brankovic et al., 2018 [Mamientn i3 XCH
KpeaTHHIH ¢ cepuesa cMepTh . Metra et al., 2012 Hauienrn i3 'CH
ta plIIKDkp ® BCTaHOBJICHHS JOMOMIKHOTO MPUCTPOIO
JBOTO NITyHOYKA
® TPAHCIUIAHTAIlIS CePIIs
® CMEpTHICTh BiJ] YCiX MPUYHH
Hucratna C e rocmitaiizamis 3 mpusoxy CH Brankovic et al., 2018; | Iamientun i3 XCH
® cepIieBa CMEPTh Lees et al., 2019
® BCTAHOBJICHHS JIONIOMI>)KHOTO MPUCTPOIO
JBOTO NITyHOYKA
® TPAHCIUIAHTAIlIS CePIls
® CMEpTHICTh BiJ| YCIX MPUYHH
AnpOiIMiHYpiS | ® CMEPTHICTP Bifl yCiX MPUYNH Liang et al., 2021; [ManienTtn i3 XCH
e cveptHicTh Big CC3 i rocmitanizamis Selvaraj et al., 2018;
3 mpusony CC3 Shuvy et al., 2020
Koyama et al., 2013; IMamientu i3 'CH
Wang et al., 2021
Park et al., 2022 3arai. momymnsimis
Gal-3 ® oripiieHHs (YHKIIT HUPOK Caravaca Perez et al., [Mamientn i3 'CH
® CMEPTHICTb BiJI YCIX MPUYUH 2022
® rocmitanizauis 3 npusony CH Shi et al., 2022 Marieny i3 XCH
e cMmepTHicTh uepe3 CC3
P-PENK ® CMEpTHICTh BiJ] YCiX MPUYHH Jantti, T. et al., 2021; [Namientn i3 'CH
® BHYTPIIIHBOIIIKAPHIHA JIETATBHICTh Ngetal., 2017
® nosTopHa rocitanmsauis 3 npusony CH | Arbit et al., 2016 TMauienty i3 XCH
npoTsiroM 1 poxy
biomapxepu nowiko0sicenna HUPKoBUX Kanabyie
KIM-1 e rocmitanizamis 3 mpusoxy CH Brankovic et al., 2018 ITamientn i3 XCH
¢ cepieba cMepTh . Josa-Laorden et al., 2022 | Ilamientn i3 'CH
® BCTaHOBIICHHS JIOTIOMI’KHOTO TPUCTPOFO
JIBOTO NLTYHOYKA
® TPaHCIUTAHTAIIiSI CePIIT
NAG e rocmitanizais 3 npusoxy CH Brankovic et al., 2018; TTamientu i3 XCH
® ceplieBa CMepTh Jungbauer et al., 2011
® BCTAHOBJICHHS JIOMIOMIXKHOTO MPHUCTPOIO
JIBOTO TITyHOYKA
® CMEPTHICTh BiJ yCIX MPHYUH
® TIOBTOpPHA TocmiTaiizaris 3 mpuBoxy CH
NGAL ® CMEpTHICTbh BiJ] YCiX MPUIHH Brankovic et al., 2018 [Namientn i3 XCH
Jantti, T. et al., 2021; ITamienTn 13 'CH
Sokolski et al., 2017

Hpumimxu. 'CH — roctpa cepuesa HemocrarHicTh; CC3 — ceprieBo-cynunHi 3axBoproBanHs; XCH — xpoHiuHa
cepreBa HemocTatHicTh; pLLIKDkp — mBuAKICTh KITyOOUKOBOI (iTBTpallii, po3paxoBaHa 3a KpeaTHHIHOM;
Gal-3 — ranekrun-3; KIM-1 — monexyna ypaxkenHs HupoK — 1; NAG — N-anetun-6era-D-rimroko3amininasa;
NGAL — ninokainiH, HoB’A3aHK# 3 HeUTpoibHOIO kenariuHa3or; P-PENK — npoenkedanin A miazmu.
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[TamienTH 3 MOTIPIICHHSIM HUPKOBO1 (PYHKITIT, IO
BHU3HaYasacs 3a a0COMOTHUM MiABUIICHHSAM PiB-
Hs KpeaTHHiHy B CHPOBaTIi KpoBi Ha > 0,3 Mr/an
mig 4Jac rocmitamizamii, 1 0e3 3aCTIMHUX SBHII]
Many MoMiOHI pe3yabTaTH, 10 1 MalieHTd 0e3
MOTipIICHHS HUPKOBOI (yHKIIT 1 6e3 3acTiiHUX
sBUII. PU3WK HacTaHHS KIHIIEBOi TOUKH OyB Tij-
BUIICHUM Y TAII€HTIB JIUIIE 3 MEPCUCTYIOUNMHU
3aCTIMHHUMU SIBUIIAMH, a TAKOX Yy MAII€HTIB 3
MOTIPIIEHHAM HUPKOBOi (YHKII 1 3aCTIHHUMU
spumiamu (BP 1,39; 95% JII 0,88-2,2 npu Oara-
TO(aKTOPHOMY aHaJli31 CMEPTHOCTI 1 IIOBTOPHUX
rocmiTani3arii).

Lees et al. (2019) noBenu CUIBHIIINKA 3B’S-
30Kk Mix IIIK®, po3paxoBanoi 3a nucraruaom C
(pIUK®,c), cepleBO-CyIMHHUMH 3aXBOPIOBAH-
Hamu (CC3), cepleBo-CyIuHHOI CMEpTHICTIO
Ta CMEPTHICTIO BiJl YCIX NPHUYUH, MOPIBHAHO 3
pLIK®,,. Cxoxi pe3ynsrati orpumanun Cheang
et al. (2020) y mpocrieKTHBHOMY JOCTiKEHHI 13
3amydeHHsM 354 namienTiB i3 roctporo CH, 3a na-
HUMU KOTPOTo MporHoctuyHa HiHHICTh pLITK®D
JUTSL BiAJIaJIeHOT CMEPTHOCTI Oylia BHUIIOIO, HIXK
pLLIK®,, Ta plLIK® 3a kpeaTHHIHOM-IITUICTATHHOM
C (pLLIK®D-1iuc)

AnbOyMiHYypist Gi0MapKEpPOM IOIIKOKCHHS
kiyboukiB. Liang, Liu, Wang, Yu, H., & Yu J.
(2021) y mera-ananizi 11 mocmimkenp mnpose-
MOHCTpPYBaJl CTAaTUCTHUYHO 3HAUYIly 3aJIexkK-
HICTh MiX IiJIBUIIIEHHSM PU3UKY CMEPTHOCTI BiJ
yCiX MpHYUH Ta MikpoanasOyminypieto (BP 1,54;
95% I 1,23-1,93, p=0,0002) i makpoans0Oymi-
nypiero (BP 1,76; 95% A1 1,21-2,56, p = 0,003)
y nanieHTtiB 3 XCH. OxkpiMm TOro, Mikpoanb0y-
MIHYpisl acouiloBajach 13 MIABUILIECHHSM Cep-
ueBo-cynuHHoi cmeptHocti (BP 1,525 95% /11
1,10-2,10; p = 0.01) i cepiieBo-CyTMHHOI CMEPT-
HOCTi Ta rocmitamizamii 3 npuBony XCH (BP
2.49; 95% I 1,04-5,96; p = 0.04), a nporeiny-
pist — 31 cmeprHicTio ipu CH (BP 1,54; 95% I,
1,28-1,84; p <0,00001). Shuvy, Zwas, Lotan,
Keren, & Gotsman y 2020 poui, A0CTiAMBIIN
koropty i3 4668 xBopux i3 XCH, BcTaHoBwIH,
[0 TAIEHTH 13 MIKpPO- Ta MakpoajIbOyMiHypi-
€ro (38% Tta 17% 13 3amydeHUX y JOCIIIKEHHS
BIIMOBIIHO) Majiy 3HAYHO MiABUINEHUM PHU3UK
cMepTi Ta rocmiTtamizamii, cnpuunHeHuin CC3,
BP 3a nHasBHOCTI MiKponbOyMiHYpil CKiIagaB
1,18 (95% Al 1,18-1,38; p = 0,03), makpoans0Oy-
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Mminypii — 1,33; (95% Al 1,10-1,61; p <0,001).
Hocnimkennss Koyama, Sato, Tanada, Fujiwara
& Takatsu (2013), xorpe Bkiroyae 115 rocmi-
TajizoBaHux XxBopux 3 npuBony ['CH, mokasye,
mo 69% mnalieHTiB Majau MiJBUIIEHUN piBEHb
eKcKpeuii anp0yMiHy B cedi B IEpIIHid JeHb roc-
mitamizanii. 3okpema, y 42% xBopux Oyno BH-
SBJICHO MaKpoalbOyMiHypito iy 27% — MiKpo-
anpOymiHypito. Ha choMuii J€HB BiJ MOYATKY
JIKyBaHHS ajdpOyMiHypis 30epiranach Juuie y
40% marientiB 13 'CH (P <0,0001), mo mia-
KpPECJIFOE 3HAUYCHHS IIHOTO Mapkepa 1 JJIsl OIliH-
KM €(DeKTUBHOCTI JIIKyBaHHA y MaIieHTiB. Bapto
3a3HAYUTH, 110 3HIKEHHS PIBHS €KCKpelii anb-
OyMiHYy B ceul KOPEIIOBaJlO 13 3HMKEHHSAM KOH-
neHTpartlii N-KiHIIeBOrO MOMINEeNnTHIY HaTpiian-
yperuunoro ropmony (NT-pro BNP) (BP 0.384;
A1 95% 0,087-0,680; p = 0,013). ITauienTamu i3
I'CH Ta ansOyMiHypi€lo, MOPIBHAHO 13 MAIli€H-
Tamu 0Oe3 anbOymiHypii, MatoTs B 1,47 pa3u BH-
WA PU3HUK CMEPTI BiJ yCiX IpUYHH abo TpaHc-
IUTaHTAIlll CEepIsi/BCTAHOBIEHHS JIOMOMIXKHOTO
MIPUCTPOTO JTiBOTO nuTyHouka (95% I 1,26-1,71,
P < 0,001), 3 BigHomenasm pusukiB (BP) 1,42
(95% M1 1,21-1,66) ta 1,74 (95% Al 1,33-2,26)
y MAIi€HTIB 3 MIKpoanbOyMiHYypi€ Ta MakKpo-
anbOyminypieto, BignosigHo (P < 0,001) (Wang
et al., 2021). Hocnimkennss TOPCAT (Selvaraj
et al., 2018), 3a yuacrti 1175 nauienTis, 30kpema,
35% 3 mikpoansOyminypieto i 13% — 3 makpo-
anpOyMiHYpi€0, TTOKa3aJ10, 0 00UIBA YUHHUKHU
HE3aJIS)KHO AaCOIIOBAINCH 3 HECTIPUSTIUBUMHU
cepueBo-cynuaHuMH nofgisimu (BP 1.67: 95% /11
1.22-2.28 ra BP 1,74; 95% J1 1.15-1.86, Biamo-
BiHO). Park et al. y 2022 poui npoaeMoHCTpy-
BaJil y PETPOCIEKTUBHOMY KOTOPTHOMY AOCIIi-
JOKEHHI, 10 KoTporo 3amydmnu 1025340 xutenis
Kopei, mo Ttpan3uTtopHa annOyMiHypis Oyra
MOB’si3aHa 31 CMEPTHICTIO Bia ycix npuuuH (BP
1.34; 95% A1 0,96-1,88, p =0,090), cepueso-
cynuHHOIO cMmepTHicTio (BP 1.76; 95% 1 1.01-
3,08, p=0,048) Ta ORI YaCTUMH BUMAJIKAMHU
XXH (BP 1.28; 95% I 1.15-1.43, p<0,001).
3ananbHuil O6iomapkep rajexktun-3 (Gal-3) —
1€ TIIIKOTIPOTETH, 1[0 CUHTE3Y€EThCSI aKTHBOBAHH-
Mu anriorensuHoM Il i1 ampgocTepoHOM MaKpo-
daramu Ta cnpuse ¢iOpo3y y pi3HHX OpraHax,
30KpemMa, B cepiii Ta Hupkax (Caravaca Perez et
al., 2022; Ronco, Cicoira & McCullough, 2012).
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Gal-3 acorritoeTbcst 3 PO3BUTKOM 1 MMPOTPECyBaH-
HsM CH Ta € MapkepoM BHCOKOI CMEPTHOCTI Ia-
1ieHTiB 13 rocTporo CH Ta HupKoBOIO AUCPYHK-
uiero (BP 1,010; 95% M1 1,001-1,019, p = 0,033)
(Caravaca Perez et al., 2022). ¥V 2022 poui Shi
et al. 3a maHummM Mera-aHamizy 27 HOCHIHKEHb
MIPOIEMOHCTpPYBaK, 110 BUCOKI piBHI Gal-3 y
Tu1a3Mi KpoBi y marienTi i3 XCH i3 306epexenoro
(dbpakiiero BUKUIY JIBOTO NIIYHOYKA AacoOIlfo-
I0ThCS 3 BUCOKUM PU3UKOM CMEPTHOCTI BiJ ycCix
npuuuH (BP 1,55; 95% A1 1,27-1,87, p = 0,138)
1 CepreBO-CYIMHHOI CMEPTHOCTI Ta TOCIiTam3a-
uii 3 mpuBoxy CH (BP 1,71; 95% JI 1,51-1. 94,
p = 0,036).

[Ipoenkedanin A mnasmu (P-PENK) € eH-
JOTEHHUM OIIOIAOM, [0 YHHHUTH OMOCEPEIKO-
BaHUN OMIOITHUMH pElEenTopaMu JAeNpeCUBHUN
BILIMB Ha (PYHKIII}0O HUPOK 1 CEpLs Ta MOXKE BU-
KOPUCTOBYBAaTUCSl K MapKep AaKTUBHOCTI €H-
noreHHoi omoinHoi cuctemu (Beunders et al.,
2017; Ng et al., 2014). Jocmimkenus Ng et al.
(2017) 13 3amyuyenusim 1908 mamientiB 13 'CH
noseno, mo P-PENK € cuapHHM He3aaeKHUM
MPEAUKTOPOM 1-pidHOT CMEPTHOCTI Bij YCiX MpH-
guH (p < 0,0005), KOMMO3UTHOT KIHIIEBOT TOYKH
(cMepTHICTH BIPOJOBXK 1 poKy Ta/abo rocmiTa-
mizamii 3 npuBony CH) (BP 1,27; 95% I 1,10-
1,45, p = 0,001) Ta noripieHHss HUPKOBOT (PyHK-
uii (BP 1,58; 95% I 1,24-2,00, p < 0,0005).
Jantti. et al. (2021) y gocnimkeHHi, TPUCBIYCHO-
My BUBUEHHIO ITPOrHOCTUYHOI IIiHHOCTI P-PENK
1 JTIMOKAJTiHY, acOIIHOBAHOTO 3 HEUTPOQIITHHOIO
»enaruHazoro miasmu (P-NGAL), mono puzuky
po3Butky I'VH 1 cMepTHOCTI B Maui€eHTIB 3 Kap-
JIOT€HHUM IIIOKOM BCTAaHOBMWJIH, 110 BUCOKI PiB-
Hi P-PENK i P-NGAL na MomeHT rocmitanmizanii
Ta yepe3 24 TOIUHM aCOIIIOBAIHCH 13 BUCOKUM
puzukoM 90-1eHHOT CMEPTHOCTI BiJ YCiX MpH-
yuH (HekopuroBani BP uepes 24 romunm micis
rocmiTaizanii ckmamgamm 5,6 (95% I 3,1-10,7,
p <0,001)15,2 (95% 11 2,8-9,8, p<0,001) Bizn-
ITOB1/THO).

OMHOIEHTPOBE MPOCIEKTUBHE KOTOPTHE J0-
ciipkeHHs 3a yuacti 200 amOynaTopHuX marfieH-
TiB 3 XCH mpoeMOoHCTpyBaJIO 3HAYHY TIPOTHOC-
TUYHY IIHHICTH BU3HaueHHs piBHS PENK mono
PO3BUTKY BEJIMKUX HECHPUATIHBUX CEPIEBO-
cymuaaux moxii (BP 3,0; 95% I 1,4-6,7,
P <0.003) (Arbit et al., 2016).

ISSN 2786-6661
eISSN 2786-667X

biomapkepu nowikodrcenna HUpKogux

Kananvuie

TpancMeMOpaHHUN TIIIKONPOTEiH, TaK 3Ba-
Ha MOJIEKy/a MOMIKOKEHHSI HUpOoK-1 (KIM-1),
CKCIIPECYEThCS CIITETEM MPOKCUMATbHUX Ka-
HaJIbIIB HUPKU Y BIANOBIAb Ha MOUIKOIKEHHS
Ta crpusie (HaromuTo3y AmoONTHUYHHX KaHAJbIIE-
Bux kiituH (Chung et al., 2022). Brankovic et
al. (2018), BcTanoBUH, 110 y MamieHTiB 13 XCH
Bui piBHI KIM-1 Oynu nmoB’s3aHi 31 3pocTaHHIM
PHU3UKY HAacTaHHS KOMOIHOBaHOT KiHIIEBOI TOYKU
(BP 1,08; 95% 11 1,04-1,11). Y narieHTiB, sKi HE
JOCATIIN KOMOIHOBaHOi KiHIIEBOT TOYKH, PIBEHb
KIM-1 OyB HIKYHMM i, HaBiTh, JEIIO 3HU3UBCS
mig gac cnocrepexents. Bucoki piBai KIM-1 B
cedi CBIAYaTh MPO MiIBUILEHUN PU3UK CMEPTHO-
CTI caMe MPOTATOM IMEepIINX 4 MICAIIB MICHS BU-
MMCKH y TIAIIEHTIB 13 TOCTPOIO JACKOMITCHCAIIIEI0
XCH (BP na 4-my micsti cranoButh 3,17, Tomi
gk Ha 12-my — numie 1,97) Ta € npeaAuKTopom re-
penvacHoi cMepTi HaBiTh y MAIlI€HTIB, 1110 HE Ma-
10Th 3HayHOro 3HMWkKeHHs pLIIK® (Josa-Laorden
et al., 2022).

JlizocomanbHUI (epPMEHT HIITKOBOI OOJISIMiB-
ku N-amerun-6era-D-rmoko3aminigaza (NAG)
EKCIIPECYEThCS TIEPEBAKHO HAa MPOKCHMAJIBHHUX
TyOynapuux kiituHax (Chung et al., 2022). o-
cimimkenns: Brankovic et al. (2018) BcranoBwmiio
kopensiiro piBHIB NAG 13 KOMOIHOBaHOIO KiH-
[IEBOIO TOYKO0, MoAi0Ho1 10 Takoi y KIM-1 (BP
1.06;95% A1 1.01-1.11). Y narieHTiB, sIKi 10CST-
71 KOMOIHOBaHOI KiHIIEBOI TOYKH, CIIOCTEpIrain
y cepenHboMy BHILI 0a30Bi piBHI NAG, ski e
OlITbIIIe 3pOCTaliv 3 HAOIMKEHHSIM KIHIIEBOI TOY-
K{. Y MAaIi€eHTIB, SIKi He JOCIIIN KIHIIEBOI TOY-
kd, piBHI NAG Oynu HHKYMMU Ta 3HUKYBAJIUCS
i yac ciocrepexenus. [linpumieni pisai NAG
y ceui nmanienTiB 13 XCH 3a manumMu mociimpkeH-
Hsa Jungbauer et al. (2011), Oyau nmpeaukropom
CMEPTHOCTI BiJ YCIX MPHUYMH 1 TOBTOPHOT rOCIIi-
tamizauii 3 nmpuBogy CH (P = 0.043).

[ToB’si3aHuit 3 HEUTPODIBHOIO KETATUHAZ0IO
6inok ninokanin (NGAL) cunTe3yeTbcs He3pi-
JUMH HeHTpodinamu, eniTeTialbHUMH KITITHHA-
MU (BKJIFOYHO 3 €MiTeNli€EM HUPKOBHX KaHAJbIIIB)
1 KapJioMiOIMTaMH Y BIAMOBIAL Ha 3amajeHHS
(Chung et al., 2022). YV nocmimxensi Sokolski et
al. (2017) 3a yuacti 132 namientiB i3 ['CH min-
BuieHi piBHi NGAL y cedi mpu moCTyIieHH1

Ukrainian scientific medical youth journal, 2024, Issue 2 (146)

http://mmj.nmuofficial.com

42


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

Ukrainian Scientific Medical Youth Journal

Issue 2 (146), 2024

Creative Commons «Attribution» 4.0

ISSN 2786-6661
cISSN 2786-667X

(BP 1,39; 95% AI 1,03-1,87; p=0,031) ta Ha
2-ii (BP 1,35; 95% JI 1,04-1,74; p=0,022) i Ha
3-it nenp rocmitam3zanii (BP 1,45; 95% I 1,09-
1,92; p=0,011) Oynu mpeaukropaMu CMEpTHO-
CTi. AHANOTIYHI pe3yabTaTd MPOAEMOHCTPYBAIO
nociipkenns Jantti et al. (2021), BigmoBigHO
no sikoro migBumieHi piBHI NGAL y namieHTiB
13 KapIiOrTeHHUM IIIOKOM BKa3yBaJlll Ha BUCOKHUH
pusnk 90-1eHHOT CMEPTHOCTI Bij yCiX MPUYHH.
Hocmimkenns Brankovic et al. (2018) Bcrano-
B0, mo s narieHTiB 13 XCH piBai NGAL y
a3Mi KpoBl Ta cedi He MaloTh YITKOi KOpess-
mii 13 gocsATHeHHSAM KiHieBux To4yok (BP 1,01;
A1 1,00-1,02, p=0,08 ta BP 1,08; AI 1,04-1,11,
p <0.001, BinmoBigHO).

OO0rosopeHHs

Tpanuuiitni Giomapkepu, M0 € 3arajabHOBH-
3HAHUMH [IOKa3HUKAMU JUIS J1arHOCTUKU JUC-
(byHKII{ HUPOK, TaKi K CUPOBATKOBUI KpeaTHHIH
ta plLIK® He € imeanbHUMHU IS OI[IHKH TPOTHO-
3y TNali€HTIB, OCKUIPKU Ha X PiBHI BIUTMBAE Iia
Hu3Ka Qakropis. Tak, piBerb nucratuny-C cupo-
BaTKM KPOBI Ha BiIMiHY BiJl KpeaTHHIHY, HE 3ae-
KUTh BIJ] CTaTi, XapaKkTepy Xap4ayBaHHS, PO3BHUT-
Ky MYCKYJaTypu Ta KaHAJIbIIEBOI CEKpellii, ToMy
Moxe Oytu kpamum 6iomapkepom I'VH, XXH ta
HeoOXiHOCTI 3amicHOT HUpKOBOi Tepamii (Medi¢
et al., 2016, Slocum, Heung, & Pennathur, 2012).
[Tpornoctryna uinHicTh pLIK®,, MOxe OyTH BU-
MO0 MTPU KOMIUIEKCHIH OLiHII 1T pa3oM i3 TaKUMHU

KJIIHIYHUMM JaHUMH, SIK HASIBHICTH CTIMKHUX O3HAK
3acTiiiHux sBum y namieHtiB 13 ['CH (Metra et
al., 2012). AnpOyMmiHypisl € AEIIEBUM 1 IUPOKO-
JOCTYIHUM OiOMapKepoM, I[IHHUM He JIMIIE BH-
3HAYEHHS MPOTHO3Y, a 1 A7 OLIHKU e()eKTUBHOCTI
nikyBaHHs y marmieHTiB (Koyama, Sato, Tanada,
Fujiwara & Takatsu, 2013). Bucoka inpopma-
TUBHICTh TpH moeaHaHii ominni plLIK® Ta anb-
oyminypii (Lees et al., 2019), Hu3bka BapTicTh Ta
MPOCTOTa BUKOHAHHS IUX JOCITIKEHb, POOJIATH
3a3HauCH| MMOKa3HWKHW JOUIIBHUM BHOOPOM JIJIst
OIIIHKY MTPOTHO3Y MAIlIEHTIB y PyTHHHIN MPAKTHUIIL.

Xoya HOBI OioMapkepu € OUTBII YyTIIMBUMU
Ta cnenu(piUYHUMHU 3a TPAIULidHI Ta Maiixke He
3aJIe’KaTh BiJ] BIUIMBY 30BHIIIHIX Ta BHYTPILIHIX
YUHHUKIB, HE BC1 BOHM OJHAKOBO LIIHHI JJIs OLliH-
KU MPOTHO3Y NalieHTiB npu pisHux tunax KPC.
Tak, npu KPC 1 tuny Gal-3 He npoaeMoHCTpy-
BaB BHUIOI iHQOPMATUBHOCTI Ui OIIHKH IIPO-
THO3Y, HDX iHIII OiOMapKepw, B TOMY YHCIi CH-
poBarkoBuii kpearuHin Ta pLIIK®D,,, a qani momo
3HadeHHst NAG y nanenrtis i3 ['CH y nociimken-
HSX TMPAKTUYIHO BIACYTHI. Benuke mpocrnekTusHe
koroptHe aociimxkeHHss Bio-SHiFT 3a ganumu
Brankovic et al. (2018) He g0Be0 3HaYHO BUIIOT
uinHocTi KIM-1, NAG ta NGAL, Hi> KpeaTUHIH
ta/abo plLIK®,, y nauientis i3 XCH. IlopiBHsH-
HSl IPOrHOCTUYHOI LIHHOCTI BCIX ONMUCAHUX 010-
mapkepiB it KPC 1 Ta 2 tumy 3 BpaxyBaHHSIM
BP naBenene na matoHky 1.

KPC 1 tuny

Hucrarun C ta/ado plIIK®uuc

KPC 2 tuny

Z
Q

BP 0 0,5 1,0 1,5

2,0 2,5 3,0 35

Mauttonok 1. ITopiBHSHHS IPOTHOCTUYHOT LIHHOCTI pi3HUX OiomapkepiB npu KPC 1 ta 2 tumy
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BucHoBku DiHaHCYBAHHS

CroroaHi icHye 6araro 0kasiB TOTO, 110 ITUCTa- Jlane nocmipKeHHs. He OTPUMAJIO 30BHINIHBO-
tuH C, ansrepHaTuBHI MeToau po3paxyHKy IIIK®, ro ¢dinancyBaHHs.
ansOyminypis, Gal-3, P-PENK, NGAL i KIM-1 € Konduiikr inTepecis

KOPUCHHMH CHPOBaTKOBUMH Ta/ab0 cedoBUMH Oi- VY mpencraeneniii poboTi HeMae KOHQIIKTY
oMapkepamu [yt paHHboi giarnoctuku KPC, mpo-  iHTEpecis.

THO3YBaHHS 1 cTpaTtudikaiii pu3nuKy MOUIKOKEeH- 3rona Ha myOaikaniro

HS HUpOK y nauieHTtiB 3 CH, piBHS cMepTHOCTI, VYci aBropu MpoYMTANU Ta 3aTBEPAMIIA OCTa-

PO3BUTKY YCKJIQAHEHb 1 BIIJAJICHUX HACHIIKIB. TOYHY BEPCIIO PYKOIHCY. YC1 aBTOPU MOTOIUIUCS
He3Baxkaroun Ha ToBeIeHY BUCOKY I[IHHICTh Ta 1H-  OITyOJIIKYBaTH 1€l PYKOIIHC.

(OopMaTHBHICTD JIESIKUX HOBUX HUPKOBUX OloMap- ORCID ID Ta BHecOK aBTOpiB

KepiB, Ha JaHOMY €Talli BOHM HE MOXYTbh 3aMiHU 0000-0003-0645-4479 (A, B, C, D, F) Nechai
cupoatkoBuil kpeatunin Ta pLLIK®D,, B pytunniii Kateryna

MPAKTUIl, POTE 3AaTHI BiAIrpaBaTH BaXJIUBY J0- 0000-0002-0142-0416 (A, B, D, E, F)
JIaTKOBY pOJib B cTparudikanii pusuky namieHtiB. Mostbauer Halyna

3MiHa B TUHaMILll PiBHIB UX O10MapKepiB TAKOXK 0000-0001-7274-9043 (A, E, F) Rudenko
KOpPHMCHA JUIsl A1arHOCTUKU Ta Monudikamii aiky- luliia

BaHHs narienTiB 3 KPC abo pusukom ioro pos- 0000-0002-2762-1240 (A, B, D, F)
BUTKy. [loenHanHs Bimomux 1 HoBUX HHUpKOoBHX Moskalenko Yulia

O6loMapkepiB OIHO3HAYHO € 1H()OPMAaTUBHUM Ta (A, B, D, F) Shevchuk Mykhailo

TMOBUHHE 3aCTOCOBYBATHUCH Y KJIIHIYHIN MPaKTH- A — Konnenis Ta nu3aitH po6otu, B — 30ip ta

111 Jy1s1 OIiHKHY MpoHo3y nanieHTiB i3 KPC, ognak  anamni3 nanux, C — BianoBigaapHICTh 32 CTATUCTHY-
HEOOXI1H1 MOAAJbII TOCTIKSHHS T Kpamoro Huid aHani3, D — Hanucanns crarti, E — Kputnu-
X BUBUYEHHS Ta MOPIBHSHHS. Huit onisiz, F — OcTtaToune 3aTBEpIKEHHS CTaTTi
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Cardiorenal syndrome.
Prognostic value of renal biomarkers. Literature review
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Abstract: cardiorenal syndrome includes a spectrum of disorders of the heart and kidneys, in which
acute or chronic dysfunction of one organ can lead to the development of acute or chronic dysfunction
of another organ. Changes in hemodynamics, activation of the renin-angiotensin-aldosterone system,
metabolic disorders, inflammation, etc., are important in the pathogenesis of cardiorenal syndrome.
The purpose of this article is to analyze and systematize the available contemporary scientific data on
the role of renal biomarkers in stratifying the risk of development, mortality and repeated hospitaliza-
tions due to cardiorenal syndrome. Cardiorenal syndrome worsens the prognosis of patients, increases
mortality, morbidity and the frequency of re-hospitalizations, therefore stratification of the risk of its
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development and early diagnosis are of great importance in order to timely prescribe treatment and
improve the prognosis. Despite modern therapeutic treatment strategies, the mortality of patients with
cardiorenal syndrome remains high. Serum creatinine still remains the "gold standard" for the diagnosis
of kidney damage, although it is known as a low-sensitivity and unreliable biomarker, in particular, as
is known, its concentration depends on gender, nutrition, muscle development, and tubular secretion.
Taking into account these data, researchers and clinicians are making great efforts to find and study new
biomarkers of acute kidney injury. Biomarkers of impaired function and integrity of kidney glomeruli
include: serum creatinine, albuminuria, cystatin C, plasma proenkephalin A, galectin 3, and markers
of impaired renal tubule integrity include: N-acetyl-beta-D-glucosaminidase, lipocalin, associated with
neutrophil gelatinase, kidney damage molecule-1, etc. Literature data indicate that some of these new
biomarkers are reliable predictors of the development of kidney damage and can be used to assess the
prognosis of such patients.

Keywords: Albuminuria, Biomarkers, Galectin-3, Acute Kidney Injury, Cardio-Renal Syndrome,
Creatinine, Heart Failure, Cardiovascular Diseases, Cystatin C, Glomerular Filtration Rate
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KuiHiyHuil BUNAI0K JIiIKyBAHHS TOCTPOr0 ileMiYHOI0 IHCYJIbTY
(kapaioeMO00IIYHOTO MiITHITY), YCKJIATHEHOT0 acCHipaliiiHOI0 MTHEeBMOHIEI0
Ta PO3BUTKOM I'OCTPOr0 PecHipaTopHOro TUCTPeC-CHHAPOMY
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' Crynent, Hanionaneuuii Mennunuii yHiBepcuteT iMeHi O. O. boromorbiis, M. Kuis, Ykpaina

? Jlepkana ycranoBa «HaykoBO-IipakTUUHUI IEHTP €HI0OBACKYISIPHOT HEHPOPEHTICHOXIpyprii
HAMHYVY», m. Kuis, Ykpaina
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Anomauia: Oanull KMHIYHUL 8UNAOOK € NPUKIAOOM YCHIUHO20 JNIKVBAHHS XB0PO2O 3 20CMPUM
iwemiuHum IHCyTbmomM y  OaceliHi cepeOHboi MO3K080i apmepii (kapOioemOoniuHuil  niomun),
VCKIAOHEHUM ACHIpAYi€er0 WIYHKOB020 8MICIY Md PO3GUMKOM ACHIpAYItiHOI NHE8MOHII ma 20Cmpo2co
pecnipamoproeo oucmpec-cunopomy. Ilicis aneioepaghiunoco 00CHiONCeHHS NAYIEHM) MepMIHOBO
BUKOHAHO eHO0B8ACKYNApHY mpombekmomirto. Ilpu nesponociunomy ob6cmedcenti y X60po2o GUABNIEHO
2nUOOKULL CMynop, 1i60CMOPOHHIU 2eminapes, ouzapmpito. Yepesz 13 200un nicisonepayitinuti nepioo
VCKIAOHUBCS PO3BUMKOM CUHOPOMY MeHOoenbcona i 32000M 20CMpoco pecnipamopHozo Oucmpec-
cunopomy. Yexnaonenns nikyeanu LLIBJI 3 éucoxum PEEP (no3umusHuii muck y Kinyi 6UOUxy) npomseom
32 OHuis, emnipuyHa aHmMubOIOMUKOMeEPAnis 3 Nepexo0oM HA Mapeemuy mepanito Nicjis OMpUMAHHs
bakxmepianbHo20 NOCi8y ma aHmMubiOMUKOSpAMU MA 3ACMOCYBAHHS HU3bKOMOJIEKVIISIPHUX 2eNapUHIs.
Tpusanicme nepebysanns 6 cmayionapi — 39 Owie, eunucanuil y ceioomocmi, 6e3 He8PON02IUHO20
oegiyumy, 0 6anie 3a NIHSS (National Institutes of Health Stroke Scale), nio naersoom xipypea ma
Kapoionoea 3a micyem JiKy8aHHs. Micye NPOICUBAHHS.

Ku1ro4oBi ci10Ba: iHCYyIbT, MTHEBMOHIS, TPOMOEKTOMIsI, PeCHIpaTOPHUMA AUCTPEC-CUHAPOM, AUXAHHS,
acripartis.

Beryn 3aXBOPIOBAaHHSM MAalOTh Y 5 pa3iB BUIIUN PU3UK
3rigHo 3 nanMMmuM BceecBiTHBOI oprasizamii  iHCYJbTY MOPIBHSHO i3 3arajbHO0 MOIYJISIIER0
OXOPOHH 3JI0POB’4, Y BCbOMY CBITI rocTpe nopy- (Birchall, 2018). 3rigno 3 nanumu Ingeman et al.
meHHsa Mo3koBoro kpooo0iry (I'TIMK) e npy- (2011), mHeBMOHIsS BXOIUTEH 10 YMCIIa HAKOIIbII
IOl 3a TOLIMPEHICTIO MPUYMHOK CMEPTHOCTI pO3MNOBCIOKEHUX YCKIAaAHEHb Y IALEHTIB 3
(11% Big 3aranpHOi KIIBKOCTI cMepTei); B cBo0  I'TIMK i posBuBaeThcs y Onu3bko 9% XBOPHX;
4epry, ieMiYHui 1HCYIBT € HAWJacTIIIOK NPH-  JlaHa TpyIia MAIi€HTIB Ma€ CyTTEBO BUIIMN PU3HK
ypHoto I'TIMK, Ha #ioro yacTKy npunaznae Olu3b- CMEPTHOCTI.
ko 62% Bix ycix BumankiB iHcynsTiB (Feigin et Mera
al., 2021). 20-30% ycix iHCYJIBTIB MOB’SI3aHO 13 MeToro JaHOTO JIOCIIDKCHHS OyJIO JTOCITi-
(ibpunsnieto nepencepsp, a MALIEHTH i3 JAHUM JUTH KIiHIYHMH BHIIAJO0K YCIIIIHOTO JIiKyBaH-
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Ha ['TIMK no tumy imewmii (kapaioeMO0119HOTO
MIITUITY), YCKJIQJIHEHOTO acHipalfieo Ha J0-
TOCIITaJIbHOMY €Tarli 3 MOAANBIINM PO3BUTKOM
CHUHJpOMY MeHeabcoHa Ta TOCTPOro pecHipa-
TtopHoro aucrpec-cunapomy (I'PAC) B micns-
oreparifHoMy Tepio/li Ta BU3HAYUTH OCHOBHI
MiXOU IO 1HTCHCHBHOI Teparii JaHoi rpynu
MAIIEHTIB.

Onuc KJIIHIYHOT0 BUNIAAKY

XBopuii, 51 pik, OyB mnepesenenuit B Y
«HayKkoBO-TIpaKTUYHUHN LIEHTP €HI0BACKYJISPHO1
Hetipopentrenoxipyprii HAMH VYkpaiawn» 3 Ku-
iBcbkoi OKJI 3 miarnozom: I'TIMK no tumy irme-
Mii (kapaioem6omniyHoro niarumy). TpomOomizuc
HE TPOBOAMBCS. BiJ MOMEHTY 3aXBOpPIOBaHHS 10
MOCTYIUJICHHS B KJIIHIKY MUHYJIO 255 XB, IIOYaTOK
3aXBOPIOBaHHSA CYNPOBOMKYBABCS OIIOBOTOIO 3
IMOBiIpHOIO perypritamniero. B anamnesi y xBo-
poro (31 ciiB poAHYIB) — TIIIEPTOHIYHA XBOPOOa
Ta MUTOTJIMBA apUTMisl, TaxiCUCTONIYHA (opMma,
TPUBAJIICTh HEBiZOMa. 3araJibHUil CTaH XBOPOTO
Ha MOMEHT MOCTYIUICHHSI BaXXKUW. 3a NaHUMU
HEBPOJIOTIYHOTO 00CTeXEeHHsI OyJI0 BHUSIBICHO
JTBOCTOPOHHIO TeMIIIErito, reMirinecresito, ma-
tonoriydi peduekcu babincbkoro, Onenreiima
1 Mapinecky-PanoBuua, mapes JiBOi MOJOBUHU
oOmmuyst, au3aprpito. OIiHKa 332 MIKAJIOK KOM
I'masro — 11 GauiB (TMOOKE OTITYIICHHS), TTOBE-
JIHKa XBOPOTO HEa/JeKBaTHA, HAasBHE BUpPaKCHE
MICUXOMOTOpHE 30y/KE€HHS, MOPYLICHHS Opi€H-
Talii B 4aci, MpoCTOpi 1 OTOUYIOUUX, 3HUIKEHHS
IHTEJICKTyaJIbHO-MHECTUYHUX (PYHKITIH. 3a 1IKa-
noro NIHSS (mxana Tspkkocti iHeynasty Hario-
HaJbHUX 1HCTUTYTIB 310poB’a CILIA — National
Institutes of Health Stroke Scale) — 19 6Gaunis.
Aprepianbamii THCK 180/100 MM pT. CT., TyJbC
85 ymapiB/XBUIMHY, HE PUTMIYHHMNA, TUXAHHS
camocTiiiHe 3 JacToToro 20/XBHIIMHY, JKOPCTKE,
ociabjieHe B HIDKHIX Biifijgax. 3a JaHUMH 1H-
CTPYMEHTAJILHUX Ta JIA0OpPaTOPHUX OOCTEKEHBb
1o momeHnTy noctymieHHs: KT ronosu 1 KT-an-
riorpadii cynun ronoBu Ta mui: o3Haku ['TIMK
1o TUMy imemii B MarictpayipHux rikax C5-C7
[paBoi BHYTPIIIHBOI COHHOI Ta CepeHbOi MO3-
KOBOT apTepiil; 3a JaHMMHU peHTreHorpadii op-
TaHiB TPYIHOI KIITKH: AU(]y3HI 3MIHU JIET€HEeBOi
napeHxiMu, IUIeBpo-AiadparmanbHa craika Ji-
BOpYY, PO3MIMPEHI MEXi cepist; 1abopaTopHO —
miABHUIEeHHS piBHS C-peakTUBHOTO OUIKY.

ISSN 2786-6661
eISSN 2786-667X

Onpa3zy miciis MoCTyIUICHHS XBOPOMY BHKOHA-
HO CEJICKTUBHY IiepeOpabHy aHriorpadito, 3a 1a-
HUMH 5IKO1 BEpU(IKOBAHO OKITFO31F0 MPOKCUMAITb-
Horo (M1) cermeHTy TIpaBoi cepeTHb0T MO3KOBOT
aprepii. Bumie3asnauene, a came ominka 19 0Oa-
niB 3a mkanoro NIHSS, oxiro3ist mpokcuMaabHO-
ro (M1) cermenty cepeaHboi MO3KOBOI aprepii 1
MOXIIUBICTh BUKOHATH OTIEpaTUBHE BTPYYaHHS B
Mexax 6-24 roj BiJ] MOYaTKy 1HCYIBTY € MOKa3aH-
HSIMH JI0 OTIEPAaTHBHOTO BTPYYaHHS — MEXaHIYHOT
tpoMbekToMii (Powers et al., 2019). IIpoBenenns
MeXaHIYHOI pekaHasi3alii, K MepBUHHOI, TaK 1
B KOMOiHaIii 3 TpoMOOII3UCOM, A€ 3MOTY PO3-
IIMPUTH CIIEKTP HAJaHHS BHCOKOCIEI[iasli30Ba-
HOI JOTIOMOTH JIJaHUM XBOpUM. B ypreHtHomy
nopsaKy OyJlo BUKOHaHO TPOMOEKTOMII0, 4ac Bif
MOMEHTY 3aXBOPIOBAaHHS 70 peKaHasizalii apTe-
pii Ta BigHOBIIEHHS nepdy3ii TOJOBHOTO MO3KY
ckiiaB 305 XBUITUH.

OnepatuBHE BTpy4YaHHS TPOBOAMIIOCS IIiJT
3arajbHOI0 BHYTPIIIHHOBEHHOIO AHECTE31€l0 3
BUKOpHUCTaHHAM Mpornodony 10 Mr/kr/ron, atpa-
Kypiymy Oecwnary 50 Mr Ha 1HAYKIIIIO aHECTe-
311, OomocHUM BBeAeHHAM (eHTanury 0,1 mMr Ha
MYHKI[IO apTepii Ta B KiHII ONEPaTUBHOTO BTPY-
YaHHS Ta MITYYHOI BEeHTU A€o Jerens ([1IBJI)
yepe3 1HTyOauiiHy TpyOKy 3 JOIOMOTOIO anapa-
Ty «Getinge flow-c» B pe:KuMi HOPMOBEHTHIIALL]
(muxanpHUi 00’eM 6 MII/KT). 32 TaHUMU KaITHO-
rpadii, konnenrpanis CO; y BUIUXYBaHOMY I10-
BiTpi (EtCO,) KonuBanacek B Mexkax 42-44 MM pT.
CT., carypatis O, cranoBuia 6mu3bko 98%. [Ticis
oreparii XBOpH MepeBeIeHU B MaaTy iHTCH-
CUBHOI Tepariii, e IpoTaroM HacTynHux 11 roj
nposommiacs IIBJI B pexumi PCV (pressure-
control ventilation), a 3romom CPAP (continuous
positive airway pressure), ceaaris Ta aganTtaris
no IBJI 3nificHioBanacst 3 1omomMorow iHys3ii
1% npormnodoiy 3a JOIMOMOTro0 MIIPULIEBOTO J0-
3aTopa 31 MBUIKICTIO 6 MI/KI/TOJ, KOHCEpBAaTHUB-
Ha Teparlis BKIOYana aMiofapoH, MaHTOIPa3oJl,
MIKpOI03U HOpaJpeHaNiHy TapTparty, iH(y3iiHy
tepanito. [licins mpunNMHEHHS BBEIEHHS Ta 3a-
KIHYCHHS Jii TIMHOTHKIB, HA (POHI CAMOCTIHHOTO
e(eKTUBHOTO JIMXaHHA XBOpui OyB eKcTyOoBa-
HUN.

Uepes 2 roa cTaH XBOPOro MOTIPIIMBCS, Ha-
pocTao TaximHOE 3 YaCTOTOIO TUXaHHS OLIbIIe
30 3a XBUJIMHY, caTypallis 3HU3UIach 10 75%
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Ha ¢OHI Mojavi 3BOJIOKEHOTO KHCHIO Yepe3
JIMLEBY MacKy. Y 3B’SI3Ky 3 MPOTPECyBaHHSIM
JIUXaJIbHOT HEIOCTAaTHOCTI Ha (OoHI acmipariii-
HOTO MTHEBMOHITY OyJ10 NPUIHATO PillIEHHS MPO
nepeseneHHs xBoporo Ha IIIBJI (pexum PCV)
yepe3 iHTyOauiny Tpyoky. KT opranis rpynnoi
KJIITKY BUSIBUJIA MACUBHI IBOOIYHI BOTHUIIIA 3a-
TEMHEHHS B 3aQHBO-HIDKHIX BIAAlIaX JIETE€HbD,
posmupeHHs Mex cepiid. [linTBepkeHo aciri-
paiito 3 pO3BUTKOM TOCTPOTO pecHipaTOpHO-
ro auctpec-cunapomy (I'PIC). Ha nactynny
00y Oys10 BUKOHAHO TPaxeOCTOMIIO Yy 3B’SI3KY
3 OYIKYBaHOK HEOOX1JHICTIO TPHUBAJIOTO MIPOBE-
nenss [IBJI. JlabopaTtopHO: BIPOAOBXK KUITBKOX
ni0 HapocTal HEUTPOPIIbHUN JTEUKOIIMTO3 13
3cyBoM BiBO, miaBunieHHs [IIOE, mpokanbiu-
ToHiHY, C-peakTuBHOrO 6O151Ka 1 D-umepy, no-
Ka3HUKIB (DyHKLIT IEUiHKH, 10 BKA3y€ Ha MpHU-
€IHaHHS i1HQeKUii Ta PO3BUTOK acHipaiiiHol
ITHEBMOHIi.

IBJI B pesxuMi HOPMOBEHTHJIALIT (AMXalb-
HUNU 00’eM 6-8 MJI/KT) XBOpOMY MPOBOIUIIACH
BNpoAoBXK 32 ni0; mepuri 9 OHIB Ha pexumi
PCV 3 PEEP (positive end-expiratory pressure)
8-10 cm Bom. ct., HactymHi 6 ni6 — P-SIMV
(pressure-synchronized intermittent mandatory
ventilation) 3 PEEP 6-8 cm Boa. ct., 10 116 pe-
xumu P-SIMV Tta CPAP ueprysanu, 3 26 n1o0u
MaIieHT OeIKUI Jac MOXKE AUXaTH CaMOCTIMHO,
noBHe Bix exnanns Bin LIBJI i 3akputts Tpaxe-
octoMu — Ha 32 1o0y. 3rigHO 3 MDKHAPOAHUMHU
pexomenaauisimu (Papazian et al., 2019), LLIBJI y
namienTiB 3 ' PIIC moBruHHA TPOBOAUTHUCH 3 HEBH-
COKMMH TTu(paMu AUXaJbHOTO 00’ eMy (OIHM3bKO
6 mur/ KT nepeadadyBaHoi Macu Tina), aie 3 PEEP
He meHuie 5 cM H>O, axmo I'PIC cepennboro
CTYTICHS TSKKOCTI a00 TSHKKHA. 3 METOI0 cefa-
uii Ta aganrarii go IIBJI npotsirom 8 116 mpoBo-
nunack 1HOY3is 1% nponodony 3a 10MOMOTor0
HIIPUIIEBOTO J03aTOpa 3 IIBUAKICTIO 1-6 Mr/
KI/TOJ], MEpiOUYHO NPH HEe(EKTUBHOCTI TiIl-
HOTHKA BUKOPHUCTOBYBAJOCS OONIOCHE BBEICHHS
HEJIENOJISIPU3YI0YOT0 MiOpeslaKkcaHTa arpakypiy-
My Oecunary B 7031 0,3 Mr/Kr Macu Tina.

3rifHO 3 CyYaCHMMHU PEKOMEHJALisIMU 3 Ji-
KyBaHHsI acmipamiiiHoi mHeBMmoHii (Klompas et
al., 2023), AKmO MiA03PIOETHCS, IO acHiparis
Bi10y/machk mo3a MeXaMu JIIKyBaJIbHOTO 3aKJamy,
a marieHT nepeOyBae B yMOBax BijijieHHs (Ia-

ISSN 2786-6661
eISSN 2786-667X

JIaTH) 1HTEHCUBHOI Teparii, mpenaparamu BUOO-
py A eMIIpUYHOI aHTUOI0THKOTEpaIlii € Tire-
panuiIiH-Ta300aKkTaM, MeporieHeM a0 IMilleHeM.
Jns nikyBaHHS acmipanidHoi THEBMOHII Oyio
Ha3HAYCHO eMITipHYHY KOMOIHOBaHY aHTHO10TH-
KoTeparnito redrpuakconoM | r aBiui Ha 100y Ta
MeporieHeMoM 1 T Tpudi Ha 100y, miciisg OTpUMaH-
Hs Pe3yJIbTaTiB MOCIBY MOKPOTHHHS Ta aHTHO10-
TUKOTpaMMH — Ha3Ha4YeHO JiHe30:mi1 600 Mr nBivi
Ha 700y.

3 MeToro TPOQIIAKTHKH TpoMOoeMOomii
Oysio HazHaueHO eHokcamapud 0,4 Mr nBidi Ha
o0y 3 3 moOwm micis omeparlii, 3 IepeXxoa0oM Ha
MepopajbHUl  AHTHKOAryJISHT pHUBapoKcadaH
20 mr Ha 100y 3 16 nHA nikyBaHHS. Y 3B’SI3KY
3 HAsBHICTIO Yy MAIli€HTa TaXiCUCTONIYHOI (op-
MU MUTOTJIMBOI apuTMii oMy Oyino Ha3HaYeHO
amioZJapoH y BUIVISI HOCTIMHOI iH(Y31i 31 IBU-
KicTio 18 Mr/rox 3 mepexooM Ha TMepopaibHy
¢dopmy Ha 11 moOy micas omeparii i METOIpo-
JIOJT 5 MT' IpY BUHUKHEHHI €Ii30/1iB TaXiKap/Iii.
3 METO0 KOpeKlii reMOJIMHaMIYHUX MOpPYIIeHb
Ta MIATpUMaHHS NepQy31HHOTO TUCKY MalLli€HT
oTpuUMyBaB 1H(]Y3it0 MIKpOI03 HOpaIpeHai-
Hy TapTpaTry B mepiri 3 100 micis omeparii,
a TaKOXX B IMOJAJBIIOMY MPOTIroM 8 Ai0, Koiau
CIIOCTEPIraJIoCch MOTIPIICHHS CTaHy Ta JACKOM-
MeHcallis TeMOAMHAMIKH. Y 3B’SI3Ky 3 TpHUBa-
TuM niepeOyBaHHSIM MAIli€HTa y JeKa4yOMy IO-
TOKeHH1 Ta HassBHUM oxkupinHsMm 11 cT. (ingexc
MacH Tijia — 38,8) B HbOTO PO3BHHYBCS HAJIEKOK
cimanyHO1 ninsHkY [V cTyneHs TspKkocTi; Oyito
MIPOBEICHO XipyprivHe JiKyBaHHS.

Pe3yabraru

HeBponoriuna nunamika marieHTa Oyma mo-
3UTHBHOIO 3 & JHsS JIIKyBaHHS, KOJM Iodaja
3MEHIIYBAaTUCh BHUPAXKEHICTH JIIBOCTOPOHHBOTO
reMimnapesy, 3 MOBHMM BiJIHOBJICHHSM pYXiB Yy
TiBil MONOBUHI Tina Ha 18 100y micns omepariii.
3aranpHa TPUBANICTh TMepeOyBaHHS XBOPOTO B
crarionapi cranouina 39 nHiB, i3 Hux 37 mi6 —y
nanari inreHcuBHoi Teparnii; [IIBJI B pesxumi HOp-
MOBEHTWJIALIT XBOPOMY TPOBOAMIIACH BIPOIOBK
32 ni6 y 3B’s3ky 3 ['P/IC. BaxnuBum acriekTom
mTy4yHoi BeHTwsii y namientis 3 ['P/C € Bu-
coki udpu PEEP (8-10 cM Box. CT.), siKi miaTpu-
MYBAJINUCh Y JIaHOTO XBOPOTO MPOTAroM 26 mil.
[TocTynoBe BifIyd4eHHs Malli€eHTa BiJ amapary
MITYYHOI BEHTHJIALII MPOBOIMIOCH BIIPOIOBK
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6 ni6. ITicis HopMasizaiii caMOCTIHHOTO IMXaH- TiB MOBMHHA Oyt Bucokorw. [1IBJI 3 Bucokummu
Hsl, 3HSTTS TPAaXEOCTOMH, 3a HAsIBHOCTI KIiHIY- mokazHukamu PEEP B manomy Bumanmky mnpome-
HUX Ta JIAOOPATOPHHUX O3HAK IMOKPALICHHS CTaHy MOHCTPYBaja CBOKO e(hEeKTUBHICTH y 3a0e3MeucH-
Ta BIJCYTHOCTI HEBpoOJOTriyHOro Aedinurty mami- Hi okcureHarii namieaTta 3 I'PJIC, a BukoHaHHA
€HT OyB BUIMCAHUH 3 MOKPALICHHAM IIiJl HAIVIAJ [OCIBY MOKPOTHHHS 3 BU3HAYCHHSM UYTIUBOCTI
KapJioiora Ta Xipypra 3a MicIleM NpPOXXKHUBaHHS. 30yJHHKA J0 aHTHUOIOTKIB JO3BOJHIIO MimiOparw
Ha MOMEHT BUITUCKH MAIli€HT B SICHIHM CBIIOMOCTI  €(DeKTUBHUI PEKUM aHTHO10THKOTEpAITii.

(15 6amniB 3a IKT"), BOTHUIIIEBOI CHMIITOMATHKH dDinaHCyBaHHS
HE BUSIBJICHO, 3a mkanoro NIHSS — 0 Garis. Jane nocnipKeHHs HE OTPUMAJIO 30BHINITHBO-
BucHoBku ro (hiHaHCYBaHHSI.
EnnoBackymnsipHa TpOMOEKTOMIsI € HOBITHBOIO KonduiikT inTepeciB
Ta epeKkTUBHOIO MeToauKor JikyBaHHs [ TIMK Jlexiapyro BIICYTHICTh KOH(IIIKTY 1HTEpECiB
Mo THMY imeMii 32 yMOBH, IO MAaLi€HT MiANaAae MPU HiATOTOBII JAHOTO JOCIiHKEHHS.
11171 BUMOT U, 1110 BUCYBAIOThCSI 10 METO/LY; PE3YIlb- 3rona Ha myOaikaniro
TaTH JIKyBaHHs 3aJIeXKaTh BiJl 4acy, 10 MPOUIIOB 3rofa maiieHTa Ha MyOJiKalilo MarepiaiiB
BiJl TIOYATKY 1HCYJIBTY J0 peKaHami3alii, HasBHO- KJIIHIYHOTO BUMAAKY Oysia OTpUMaHa.
r'0 KOJaTepaibHOTO KPOBOOOITyY Tomo. B nanomy ORCID Ta BHecOK aBTOpIB
BHITAJIKy Yac BiJl MOYATKY iHCYJIBTY JIO PEKaHAi- 0000-0003-4959-4981 (B,C,D) Vaskevich

3arii ckiaB 305 xB, mo nocnpusuio moxansiioMy  Anhelina

B1JIHOBJICHHIO HEBPOJOTTYHUX QYHKIIH. [pi3HUM 0000-0002-5113-5082 (A,E.,F) Chabanovych
YCKIIQJHEHHSIM 1HCYBTY € cuHIpoM Menzenbco- Nadiia

Ha, TOMY MOTPIOHO Mam’sTaTH MPO Te, MO0 XBO- A — Work concept and design, B — Data
pl 3 HOPYIIEHHSMH CB1IOMOCTI MaloTh Bucokuii collection and analysis, C — Responsibility for
pU3MK acmipalii, 1 HaCTOPOXKEHICTb CTOCOBHO statistical analysis, D — Writing the article, E —
acmipaiiifHoi mHeBMOHIi B 1aHoi rpynu naiieH- Critical review, F — Final approval of the article
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Clinical case of treatment of acute ischemic stroke
(cardioembolic subtype) complicated by aspiration pneumonia
and development of acute respiratory distress syndrome
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Abstract: this clinical case is an example of successful treatment of a patient with acute ischemic
stroke in the basin of the middle cerebral artery (cardioembolic subtype), complicated by aspiration of
gastric contents and the development of aspiration pneumonia and acute respiratory distress syndrome.
After angiographic imaging, the patient urgently underwent endovascular thrombectomy. Neurological
examination of the patient showed profound stupor, left-sided hemiparesis, and dysarthria. In 13 hours
the postoperative period was complicated by development of Mendelssohn's syndrome and, subsequent-
ly, acute respiratory distress syndrome. Complications were treated with mechanical ventilation with
high PEEP (positive end-expiratory pressure) for 32 days; empiric antibiotic therapy with the transi-
tion to targeted therapy once the bacterial culture and antibioticogram were available, and using low
molecular weight heparins. The length of hospital stay was 39 days, the patient was discharged in a
clear consciousness, without neurological deficit, 0 points according to the NIHSS (National Institutes
of Health Stroke Scale), under the supervision of a surgeon and a cardiologist at the place of residence.

Key words: Stroke, Pneumonia, Thrombectomy, Respiratory Distress Syndrome, Respiration, aspi-
ration, artificial.
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Anomauia: y cmammi y3aeanvHeHo NumMaHHs ypascenus [venagya osanaoysmunanoi KUk,
K He36UYAUHOI 1 pIOKICHOI NpuYUHU peyuousyo4oi ULyHKO80-KUUKOB0I Kpogomeyi, sika modice Oymu
nemanvhow. Lle ypadsgcenns moowce 8i00y8amucsa 6 pi3HUX YACMUHAX UWIYHKOBO-KUUUKOBO2O MPAKNMY
(LLIKT), nativacmiute 8 wnyHKY, 0COOIUBO HA PIBHI MANOI KPUBUZHU, OOHAK Ye MOdce 8I00YBAMUCS 8 IHUUUX
YaACMUHax, 6KIIOUAIOYU MOBCHTY KUWIKY, Cmpagoxio i deanaoyamunany kuwiky. OcHoena mema ybo2o
00CTIONHCEHHA Ye NOKpawumuy pe3yivmamu 0lacHOCMuKY ma JiKyeanus ypascenus venagya winsixom
BUSBTICHHSL HIOAHCIB 11020 KIIHIYHO020 Nepedicy ma anaizy 3acmocy8ants PisHUX 6u0ie eHOOCKONIYHO20
2eMOCmasy y NayieHmis iz yum cuHOpoMom. Y 00CrioHCceHHi BUKOPUCIAHO Memoou 0ibnioepagiunoeo
ma KOHMeHm-aHanizy aimepamypu, NOpi6HANIbHO20 NIOX00y Ma CUHME3Y, d MAKOHC CEeMAHMUUHO20
2pynysanns GIOHOCHO ocobnusocmell nepeobicy, OiaeHOCMUKU Ma JNiKY8anHA ypadcenHs Jlvenaghya
08aHAOYAMUNANOi KuwKy. Yci 0okymenmu, 3nauoeni Ha PisHOMAHIMHUX oQiyiunux eeo-caumax 6ynu
npoanHanizoeani, a 3iopany inghopmayiro nopieHsu i 32pynyeanu. AKmyanbHicmes 00Ci0NHCEHHA NONA2AE
8 MoMYy, WO UWLIYHKOBO-KUWKOBI KPOBOMeYl € OOHIEI0 3 20108HUX NpOOIeM ma NPUYUH 1emaibHOCi
8 excmpeHill xipypeii. B emionoeii wiyHKOBO-KUWKOBUX KpOBomeY BUOLNAIOMb PO 000pe BI0OMUX
namonozitl, maKux AK 8UpazKo8a xeopodoa WilyHKa ma 08aHAOYAMUNANOL KUwKY, cunopom Mennopi-
Beiica, nosoymeopenns ma 6apuxo3Ho-po3wiupeni 6eHu cmpasoxody ma uiiyHka. Taxodxc ichyioms
PAO THWuUX, PIOKICHUX, alle He MeHu HeOe3NneuHUx 3axX60pI08aHs, WO XAPaKmepusylomsvcs po3euUnmkom
20CMpux 2acmpooyoO0eHanbHux Kpogomey. Jlo Hux eionocumuvcsa ypagcenHs [[venaghya — piokicha
2eHemUu4Ha namono2is, Wo Xapakmepuzyemocsi AHOMAIbHUM PO3GUMKOM CYOUH NIOCU308020 wapy 6e3
O3HAK 3aNalbHO20 NPOYecy, npu po3puei AKUX BUHUKAE pACHA kKpogomeya. Hezsadcaiouu Ha po3uupenns
0la2HOCMUYHUX 1 MepanesmudHUX MOXCIUBOCMELl, PUSUK BUHUKHEHHs Kposomeyl ma ix Hebe3nexka npu
ypaoicenni J[JI ons scumms 6ce we docmamuvo eucoxkuu. Kniniuni npossu eéxnouaioms 6e360nichy
Kpogomeuy 3 8epXHIX 8I00iNI8 ULTYHKOBO-KUULKOBO2O MPAKNMY, BKIIOUANYU MeNeH), 2eMamoxesin ma
oarveomy, abo pioko sanizodeghiyumny anemiro (3/[A); oonax y binvuwocmi nayicumis xeopoba npomixae
oe3cumMnmomHo. JlesKi nayicHmu maxkoxic Maroms HeulTyHKOB0-KUUKOBI CYNYMHI 3aX60PI08AHHS, MAKi
K 2inepmonis, oiabem i xpouiuna xeopoba Hupok (XXH). /liaeno3 ecmaHosnoemvcs 3a 00NOM02010
e3oazoeacmpooyodenockonii (EIJ]), sika Knouac Haa8HicMb MIKPONYIbCYIOUUX CIMPYMEHIB 3 Oegexmy
CU30801 0OONOHKIU, NOSABY CEIHCO20, WINLHO NPUPOCILO20 32YCMKY 3 8Y3bKOIO MOYKOIO NPUKPINAEHHS 00
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OpibHO20 Oehexmy ciu3060i 0O0IOHKU Ma BI3Yanizayilo BUCMYNAIO4oi CyOuHuU 3 Kpogsomeuero abo be3 Hei.
THouamxoea @IJ]C moce 6ymu HediacHOCMUYHOW Uepe3 BIOHOCHO HeBeNUKULL PO3MIp ypadxceHHs. Tnui
0la2HOCMUYHI Memoou 8KIYAIOMb eHOOCKONIYHEe YIbMPAa38yKO8e OOCIIONCEHHS MA Me3eHMePIaIbHY
aneioepadhiro. Jlixyeanns oyooenanvroeo IJI éxnouae mepmoenexmpoxoa2yisayiio, micyesy i’ €Kyiro
aopeHaniny, ckiepomepaniio, HakiadeHHs banoaxcie i cemoxninc. Mu npedcmasniaemo mym 6unaoox
71-piunoi’ ocinku, y saxkoi 6 anamuesi oyna easxcxka opma 3/[A, wo nompebdysana dazamopazoeux
nepenusanb Kpogi ma 6HYMpPIUHbOBEHHO20 B88€0eHHs 3ani3a 1 )y AKoi 010 BUABNIEHO VPANCEHHs
Hvenaghya osanaoysmunanoi kuwku. Pezynomamu 0ano20 O00CHIONCEHH MOJCYmMb Oymu Yikasumu
0715 1iKapie NepeuHHOI 1AHKU, mepanesmia, 2acmpoeHmeponozis, 1ikapie 1a6opamopHoi diacHoCmuK,
eHOocKonicmis ma Xipypeie.

Karwuosi ciioBa: KpoBoreua, ABaHaansATHIANA KUIIKA, MEJIEHA, TeMaToxe3is, O1r0BOTa

Beryn nepuepuyHUX CyIAHWH, TillepTeH3is, Ienpecis,
VYpaxenns [penadya (nmepcuctyroua miJciu- JABOCTOPOHHIN OCTEOMIENIT CTOI, TOKCMKOMAaHIs,
30Ba Cy/IUHA) € IPUYMHOIO HUTYHKOBO-KHUIIKOBOI XpOHIUHE O€3COHHS, IMIEMIYHUH KOIIT, TeMOPOii,
kpoBotedi (LLIKT), sika XapakrepusyeTbcsi HeBe- TyOyIsIpHHUN aJCHOMATO3HMI IOJII Ta JIereHe-
JIMKOIO0 apTepiel0 aHOMAJIbHO PO3LIMPEHOrO Ka- Ba TilepTeH3is 3BEpHY/Iacs 10 BiIUICHHS He-
mi0py, 0 BUCTYNAE KpPi3b MOBEPXHIO CIM30BOi  BiJKJIAIHOI JOMOMOTH 31 CKapraMu Ha 3aIMIIIKY,
O0OJIOHKM IUTYHKOBO-KHIIKOBOTO TpakTy. lle He3mykaHHs Ta Oifb y )HBOTI MPOTATOM OCTaH-
piakicHa 1 Moxxe OyTH HeOesneuHa Ui JKUTTA HiX KiJIbKOX THXKHIB. Y Hel Oynma xipypriuHa ic-
narosiorisi. BupaszkoBe ypakeHHs y HAlI€HTIB 13  TOpis aMImyTallii MepIIoro, APyroro Ta TPETbOro
ypaxeHHsaMm [lpenadya (JIJI) nBaHagusaTUNANoi majibliiB JiBOI CTOIHM Ta MOIEPEUHA KOJICKTOMIS 3
KHIIKY po3TalloBaHe MpuOIn3Ho Ha 6-10 cM BiJl BiJBIJHOIO 1IeOCTOMOIO. 3arepedyBaia Oyib-sKi
racTpoAyoieHaIbHOrO Tnepexody. HaiuacTime mikiguiMBi 3BUYKKH a00 ajepriro Ha Jiku. Y marfi-
JUI nokanizyerbcs B IIIyHKY, aje piAKo MOro €HTKH B aHaMHe3i Oyna Bakka aHeMis, sika Io-
MOKHA BUSIBUTH B JABaHAQIITUNANIN KUIILI, Ie- TpeOyBaja 0araropa3oBHX MEpeinBaHb KPOBi Ta
PEBaXHO HA PiBHI [MOYTMHU JBaHAAUATHIANOI BHYTPIilIHOBEHHHUX iHQYy3il 3amiza. [i xuTTEBO
KkuIKH (53%), MOTIM TPEThOi YaCTUHU JBaHA/A- BaKJIMBI MOKA3HUKU MIPH HAIXOPKEHHI TTOKAa3aJIH
naTunanoi kumku (29%) 1 B micul 3’enHaHHA Temmepatypy 36,5 °C, mynsc 76 ynapiB Ha XBU-
IepIIol Ta APYroi YaCTUHU INOPOKHBOI KUUIKK JIMHY, apTepianbHuil Tuck 115/57 mm pr.cT. 1 Ha-
(18%) (Apthorp et al., 2023). Ul nBaHaqusaTu- cudeHHs MOBITps KucHeM 97%. dizuyne oOcTe-
nanoi Kuiku cupuuansse 15% ycix ypaxenb IJI  sxkeHHs BUSBUIIO ABOOIUHI XPHUITH Ta OOIOYICTh Y
1 craHoBUTh 3,5% YyCiX IITyHKOBO-KHMIIKOBHX MpPaBOMY BEPXHbOMY KBaJpaHTi >kuBoTa. Jlabo-
kpoBoTeu. CMEPTHICTb KONMUBA€EThCA Bil 23% 10 paTopHi JOCHIIKCHHS MPH HAIXOMKCHHI Oyiu
79% (Beatrice et al., 2019). [liarHocTuka Ayofe- 3HAYYIIAMH TS aHEMIT 3 reMorio0iHoM 6,7 1/t
HanbHOTO ypakeHHs [IJI moxe OyTu CKiIagHOW0, 1 reMaToKpuToM 19,6% i TpOMOOIIMTO30M 3 Kijlb-
OCKUIBKH y OIIBLIOCTI MAIlIEHTIB HEMAa€ CUMII- KicTio TpombouuTiB 417 K/mki (tadm. 1).
TOMIB 200 CIIOCTEpIraeThCs MacHBHA KPOBOTEUA Pentrenorpadis ii rpyaHoi KITiTKM moKazaja
0e3 OyIb-SIKMX O3HAaK UM CUMOTOMIB. PaHHS €H- Jerkuii 3acTiil JereHeBUX CYIUH 3 TBOOIYHUMH 1H-
JIOCKOIIYHA OI[IHKa MO)ke OyTH KOPUCHOIO i  (pibTparamu. XBOpa po3royana JIiKyBaHHS IHe-
BCTAHOBJICHHSI OCTaTOYHOTO [iarHO3y Ta JIIKy- BMOHII aHTHOIOTHKaMU BaHKOMIIIMHOM Ta MEpO-
BaHHS (Bounour et al., 2022). ¥V upomy gocmi- meHeMOM. 3ro0oM, Y Hel MOTIpIIWIacs TiMOKCis,
JDKEHHI MU IIPEICTABIIsIEMO BUMIA/IOK MAIEHTKU 3 110 OTPeOyBajo BUKOPUCTAHHS BUCOKOIIOTOUHOT
nyoneHanbHuM JIJ1, sika ycmimHo JiKyBajacs 32  HOCOBOI KaHIOJI Ta MIEPEBECHHS Y BIAIIICHHS 1H-
JIOTIOMOTOI0 €H/I0CKOIIIYHOTO BTPYYaHHS. TeHCcHUBHOI Teparii. JIJabopaTopHi pe3ynbTaT Imo-
IIpe3enTaniss BUNAgKY Ka3aJiy MOTripIIeHHs aHemii 1o 5,8 r/mi, Tomy i
71-piuHa KiHKa B aHaMHe3l sKoi OpoHxi- 3poOwim mepenuBaHHs kpoBi. KT (komm toTepHa
aJlbHA acTMa, IYKPOBHH Mia0eT, 3aXBOPIOBaHHSI ToMorpadis) rpyaHOi KIITKH IOKasajga JBOCTO-
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Taoua. 1. JlTabopaTopHi qaHi MaIi€eHTKH MPH HAIXOKEHHI

JlaGopaTopHi MOKa3HUKH Pe3yabraTu JoBinkoBuii niana3on i oquHUI
I'emormo0in 6,7 r/an 12-16 t/gn
I'ematoxpur 19,6% 42-51%
KinpkicTh JIEHKOIUTIB 5,8 K/mki 4,8-10,8 K/mki
Tpomborutu 417 K/mkn 150400 K/mkn
Harpii 137 mexB/n 135-145 mexs/n
Kamiit 4,6 MeKB/n 3,5-5,0 mekB/n
A30T CEYOBMHHU KPOBI 25 Mmr/on 620 mr/mi
Kpearunin 1 mr/on 0,5-1,5 mr/mn
AuaHiH amiHOTpaHCcdepaza 20 oguHUTIB/IT 5-40 onuHUTIB/ 1T
Acmnapraraminorpanchepasa 42 opuHUTI/IT 9-33 om./m
JlyxkHa dhocdaraza 104 ox./n 43-160 on./n
3aizo 6 MKr/ o1 65-175 MKr/nn
3natHiCcTh 3B'SI3yBaTH 3aJ1i30 173 MKr/mn 112-346 Mkr/mn
Hacuuenns tTpancepuHom 3% 20-50%

POHHIH IUIeBpaJbHUIN BUIIT 3 aTeNIEeKTa30M HUXK-
HbOi yacTku, a KT jxuBoTa mokaszana CTpyKTypy
5,1 x 3,3 cM y mepegHbOMY CErMEHTiI BOCHBMOIO
CErMEeHTa MEeYiHKH, 10 CBIIYUTH MPO CKIATHUI
acuuT Ha T abcuecy neyiHku. lenaroOiniapHe
ckanyBanHs (HIDA) He mokasano o3Hak xose-
muctuty. llamienTka mpoiinuia e3odaroractpo-
nyoneHockomiro BepxHboro Bimmury KT, ska
MOKa3aja HOPMaJbHUN CTaH CTPAaBOXOMY, EpUTE-
MaTO3HY CIIM30BY OOOJIOHKY aHTPaJIbHOIO BiJi-
Jy IIUTYHKY Ta KpOBOTOYMBE ypaxxeHHs [Ipenadya
JBAHAAIATUIANO! KUITKH (pHC. 1).

Puc. 1. Ypaxenus penadya nsaHagustunanoi
KHIIKH

Byno BHKOHAHO ycIilllHE KIIITyBaHHS 3a JI0-
MIOMOTOF0 TPHOX 3aTHCKaUiB, i JOCSATHYTO FeéMOC-
Tazy (puc. 2).

Puc. 2. Yenimnae kninyBanHs ypaxkeHHs Jpenadys
JBaHAUATUIANIO KUIIKH

Jani namieHTKy oOCTeXyBaliu Ha XipypriyHe
BTPYYaHHs, 1 BOHa He Oyna BU3HAHA KaHIUAa-
TOM Ha OIepario 3 MpPUBOAY abcIecy MeUiHKH.
[i nikyBanu anTHGiOTMKAMM 3 TIpHBOAY abcLecy
MEYiHKH Ta BUIHACAIH 3 TIOAAJBIINM aMOyIaTop-
HUM CITIOCTEpeXCHHsIM. [larieHTKa TOIyBa€eThCs
nobpe; abciiec pO3CMOKTaBCs, 1 BOHA OTpUMalia
KypC aHTHO10THKIB.

OoroBopeHHst

[II1yHKOBO-KHIIIKOBA KPOBOTEYa MOXE BHU-
HUKHYTH 3 PI3HUX JDKEped, 1 ypaxeHHs Jpenadys
nBaHaaustunanoi kumku (J1J1) € pigkicHoro, ane
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3HAYHOKO MPUYMHOIO 1IbOTO ctany. JJI xapakre-
PU3Y€ETHCS HASBHICTIO PO3IIMPEHUX MM1ICTU30BUX
CYZIUH, K1 TOIIKO/KYIOTh CITU30BY, LII0 PO3TaIIO-
BaHa BHIIIE, 1€ TPU3BOIUTH 0 MOBTOPHUX Ta 1HO-
Il HeOe3MeuyHuX JUIs JKUTTS eMi30/iB KPOBOTEY
(Gupta et al., 2023). L1i Baau pO3BUTKY PiJIKiCHI,
CIPUYHHSIOTH JIHIIE OIM3bKO0 3,5% yCixX HMITYyHKO-
Bo-kumKkoBuX kpoBoted (Kusnik et al., 2023). 3
uux 3,5% nuine ogHa TpeTUHA IUX ypakeHb 3Ha-
XOIUThCS no3a 1TyHkoM (Bartnicki-Navarrete et
al., 2023). Po3yMiHHS IIbOTO PO3MOAUTY Ma€ BHU-
pilnanbHe 3HaY€HHS, OCKUIBKHM YacTo Il MOo3all-
JTYHKOBI JpKepelia KpOBOTEeUl MOXKHA MPOITYyCTUTH
MiJ] 9ac €HIOCKOMIYHOTO OOCTEKEHHS depes ix
BiJIHOCHO HEBEJIHMKHUI PO3MIp 1 MEepiOIUIHY KPO-
Boreuy (Procopio et al., 2021).

Turnosa cyauHa, M0 )KUBHUTH ILTYHKOBO-KHIII-
KOBHH TpaKT, MOCTYIIOBO 3BYXYEThCS, HAOIM-
KAKOUKCh J10 CIM30BOi 000J0HKH. OHAK y BHU-
nanky ypaxeHHs Jlpenadya cyauHa 30epirae
MOCTIHHMIA niameTp 1-3 MM 0e3 3BYXKEHHS, IO
MPU3BOIUTH 0 AHOMAJbHO 30UIBLIEHOI CyAu-
HH, KA 3 4aCOM MPOPHUBAETHCS Yepe3 MOBEPXHIO
CJIN30BOi OOOJIOHKHM, YTBOPIOIOYM JE(EKT, ue-
pe3 skuil yac Bij yacy kpoBotouuts (Hu et al.,
2023). Benuki po3MipH IUX CYIUH MOXYThH Y
10 pa3iB mepeBHIyBaTH iXHI 3BUYaiHI po3MipH,
0 POOWTH iX CXWJILHUMHU HABITH 10 HE3HAYHHX
MEXaHIYHUX IMOIIKO/DKCHb, IO MPH3BOIATEH JIO
kposoreui (Falt, P., & Kunovsky, L. 2023). Ilo-
CUJIIOETBCS TyJbCAIlisl II€E] BEIMKOI CyJIUHH,
sgKa TOPYIIye TMOBEPXHIO CIM30BOI OOOJOHKH,
110 MPHU3BOIUTH A0 MOAAIBIIOI XIMIYHOI epo3ii
(Qasim et al., 2023).

Inma rinoresa, moB’s3aHa 3 natorene3om J{J1,
MOB’sI3aHA 3 PO3BUTKOM BACKYISIPHOI KpPaIiKKU
(BackymsipHOTO OOKpagaHHs), TOOTO TMpolecy
epo3ii cimsoBoi oboonku (Dokmak et al., 2023).
OckinpKH 1mIeMist B IIbOMY MpoIieci BiAOyBa€eThb-
cs1 mepudepruyHO, HABKOJIO 30UIBIIEHOT CyJIUHH,
MO)ke OyTH TTOMITHa HasBHICTh YaCTO TIOMITHOTO
«OpeoJTy CIIM30BOi 00OJIOHKWY», YTBOPEHOTO OJIi-
JI00 Timonep@y30BaHOIO CIM30BOI0 00OJIOHKOIO
(Rasheed, W., & Abu-Hassan, F. 2023). Bikosa
arpo(is cnu30BOi OOOJOHKM IIUTYHKAa Ta YTBO-
pEeHHS apTepiaabHOTO TPOMOY 3 MOJANBIINM HE-
KpPO30M TKaHWH € OJHHMHM 3 IHIIUX TilOTEe3 Ia-
torenesy DL (Malik, T. F., & Anjum, F. 2023).
Xoua eMHOI Teopii He iCHYeE, OyIb-SKHUH 13 LHUX

ISSN 2786-6661
eISSN 2786-667X

MPOIIECIB MOXKE TMPU3BECTH IO CIIOHTAHHOTO PO3-
PHBY OTOJICHOI CYJMHH, III0 MOXKE MPHU3BECTH 10
MAaCHBHOI0, IIOTEHIIHO HEOE3IEYHOr0 IS KHT-
TSl KDOBOBUJTUBY.

Xoua JIJI MoxHa BUSBHUTH B YCIX BIKOBHUX
rpynax, iCHYIOTh IE€BHI 3aKOHOMIPHOCTI, Kl
ICHYIOTh y TAII€HTIB, OLIBII CXUIBHUX /10 PO3-
BHUTKY IIMX CYJIMHHUX BaJl pO3BUTKY. 3a TIPUPO-
JIOI0 BIKOBOI arpoii NMUTYHKa JIOAM TTOXHIIOTO
BIKY 3HAXOJATHCS B Pyl IMIJBUIIEHOTO PU3HU-
Ky, IPUYOMY YOJIOBIKH BJBIUl YACTIIIEe CXWIbHI
10 3axBoproBaHHA. KpiM Toro, xoua mpsiMoro
MIPUYUHHO-HACIIKOBOTO 3B’SI3Ky HE BCTaHOB-
JICHO, € JJaHl CIOCTEPEKEHb, SIKI CB1AYATh MPO
Te, II0 MAI€HTIB 13 KiJIbKOMa CyImyTHIMHU 3a-
XBOPIOBAHHSIMHU, TaKUMHU SIK CEpPIIEBO-CYIUHHI
3aXBOPIOBAHHS, T1IIEPTOHIsI, XpOHIYHA XBOpOOa
HUPOK, Iia0eT a0 3JOBKHBAHHS AJIKOTOJIEM,
npuiimaroTe HII3II, acniipun ta BapdapuH, ya-
CTile criocTepiraerses me ypaxenus (Miralles
et al., 2020).

JliarHocTrka ux ypaxxeHb Moxke OyTH CKIaI-
Hoto. KpoBoteua nipu JIJI BuHHMKaE mepiogudHO,
a MK emni3oamMu KpOBOTEUl HaBITh MpsMa Bi3y-
amizaiisi ypaxeHoi o0yiacTi MOXe HE BUSBUTH
ypaxkeHHs. I1ig gac enpockomiuHoi Bizyamizarii
Haifuactime ypaxeHHs JIJI BuaHO sk 13071b0BaH1
KPOBOHOCHI CyAMHH, II0 BUCTYMAlOTh 31 CIU30-
BO1 oOonoHkH. EHmockomiss € MeTonom BUOOpPY
JUIS TAaKUX MAIEHTIB, 0COOIMBO 1] 9ac TOCTPUX
kpoBoted (Nakamura et al., 2023). Otxe, 1€ ap-
TepilaJIbHUI Basia, aKTUBHUM KPOBOTIK 3 KOKHUM
yaapoM cepiis Oyzie JIeTKO Bi3yalli3yBaTHCS Ha €H-
JIOCKOTII1, HaBITh 0€3 HAsIBHOCTI BUPA3KU CIIM30-
BOi 000JIOHKH a00 Mac-eekTy. SKIo € migo3pa
Ha J1JI, ane npsima eHI0CKOIIisS HE MOXKe MiATBEp-
JTUTH TIarHO3, 3aMiCTh HHOTO MOXHA 3aCTOCYBa-
TH E€HJOCKOIMIYHE YIbTPa3ByKOBE AOCIiIKEHHS
(Inayat et al., 2017).

JIikyBaHHS AyOAE€HAIBHOTO YpakeHHs J{perna-
¢ys momione mo JJI mmynka. Kinmpka migxo-
IiB € e(DeKTHBHUMH B JIIKYBaHHI Ii€] CyIUHHOI
Manbgopmariii. EH10CKOMYHO B ypakeHHS MO-
KyTh OyTH BBEACHI 1H €KIi aapeHaliHy 3 IO-
JTAJBIIIOK0 KOATYJISIIEI0 30HI0M a00 BCTaHOBJICH-
HsaMm kiaincu (Mullady et al., 2020). Engockomniune
KIIIITyBaHHS TakKoXK OyJ0 3aCTOCOBAaHUM IIiAXO-
JIOM Y BHIIAJIKy JaHOI Mali€eHTKHA. X0o4a JIiryBaH-
HSl TAKOXK MO)KHA 3pOOHTH, i€ MOB’S3aHO 3 Mij-
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BHIIICHUM PHU3UKOM TMepdoparlii KUIIEYHHKa Ta 3y 3a JIOMOMOTOI TePMIYHOI €JIEKTPOKOATyJIAIIIi,
MaiOyTHBOI KpoBoTedi. [licis reMocTasy ypak- MICHEBUX 1H €KIIA aapeHaliHy, CKJIepoTeparii
xenns JIJI nBaHagusgTHNANoOl KUMKW yCHiliHE Ta KiimyBaHHsA. [Ipy mOBTOpHUX KpOBOTEUax He-
JIKyBaHHS MOXHA IMIJTBEPAUTH 3a JONOMOIOK 00XiJHa apTepiajiibHa eMOoi3allist 1 ornepaTuBHE
JIOTUIEPIBCHKOTO YIBTPA3ByKy, KM Mae€ Mpoje- BTpy4aHHS. EHAOCKOMIYHI METOAMKH reMOCTa3y
MOHCTPYBATH BiJICYTHICTb Oy/Ib-SIKOTO KPOBOTOKY B TO€IHAHHI 3 (PapMaKoJIOTiUHOIO MiATPUMKOIO
gyepe3 aprepiro micis npoueaypu (Mohan et al., narooTe 3Mory B OUIBIIOCTI BUMAJAKIB JIOCATTH
2021). YV pa3i BUHUKHEHHS 1HIIO1I KPOBOTEYi, HE- OCTAaTOYHOTO T'eMOCTAa3y, M0, Y CBOIO Yepry, J103-
3Ba)Kal04yM Ha OMMCAHI paHIlle BTPYYaHHS, MOXK- BOJISIE 3HU3UTH JIETAJIbHICTh y 2-4 pa3u. Panne
Ha 3acTocyBaTH aHriorpadiuHy emOoui3alilo BTpy4YaHHS Ta OOCpPEKHMM MIIX1 MOXYTh 3HAY-
a00 HaBITh XIPYpriyHy KJIWHOMOMIOHY PE3EKII0 HO MOKPAIIUTH PE3YJIbTaT 1 3HU3UTH 3aXBOPIOBA-

(Alfonso-Garcia et al., 2021). HICTb 1 CMEpPTHICTb.
3aBasSKHM MpOrpecy B €HAOCKOMII piBEHb BH- dinancyBaHHs

SBIICHHS ypaxkeHHs Jlpenadys miBUITUBCS, 110 Jlana crarts He OTpUMYyBalla 30BHILTHBOTO

MIPU3BEIIO JI0 PI3KOTO 3HMKECHHS PIBHS CMEPTHO- (DiHAHCYBaHHS.

cti Big kpoBoteui U1 3 80% no 8,6%. Onnak ue KonduiikT inTepecis

TaKOX CBIAYUTH TIPO Te, 110 skio JJI He po3miz- BincyTHiii.

HaTy a00 MPOIYCTHUTH, KUTBKICTh 3aTHOINX MOXKE 3rona Ha myOaikaniro

OyTH HEHMOBIPHO OLTBIITUM. Bci aBropu 03HaliOMIIEH] 3 TEKCTOM PYKOITHUCY
BucHoBkH Ta HaJIaJu 3roAy Ha HOTO MyOITiKaIlio.
[TincymoByroun, MOKHa CKa3aTH, IO ypa- ORCID ID Ta BHeCcOK aBTOpiB

xeHHs1 [[penadya nBaHAIUATHIIANOI KHIIKH € 0000-0001-9423-5553 (A, C) Shumilina

pIOKICHUM, ajie TOTCHIIMHO HeOesmeuyHuM s Tetiana

KUTTS CTAHOM, SIKMI TPHU3BOAUTH 10 CEPHO3HOI 0000-0002-6295-5692 (B, E) Boldizhar

IITYHKOBO-KHUINIKOBOT KpoBoTeui. [liarnHoctuka Patricia

MOXKe OyTH CKJIATHOIO dYepe3 Oe3CHMMITOMHUMN 0000-0002-0219-0552 (D, F) Kochmar
nepeOir i mepiognuHy KpoBoteuy. Panne Buss- Mykhailo

JICHHSI ypaXkKeHb 3a JIOTIOMOTOI0 €HIIOCKOMIi, aH- A — Research concept and design, B —
riorpadii Ta karncynbHOi eHgockonii gonomarae Collection and/or assembly of data, C — Data
IIBUJIKO MIOCTABUTH J1arHo3, npoBectu epextuB- analysis and interpretation, D — Writing the
HE JIIKyBaHHS Ta 3ano0irtu yckinagHeHHsM. Jli- article, E — Critical revision of the article, F —
KyBaHHsI CIIpSIMOBaHE Ha JOCITHEHHs roMeocta- Final approval of article
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Duodenal Dieulafoy lesion: a rare and fatal cause of gastrointestinal bleeding
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Abstract: the article summarizes the issue of Dielafoy lesion of the duodenum, as an unusual and
rare cause of recurrent gastrointestinal bleeding, which can be fatal. This lesion can occur in various
parts of the gastrointestinal tract (GI), most often in the stomach, especially at the level of the lesser cur-
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vature, however, it can occur in other parts, including the colon, esophagus, and duodenum. The main
goal of this study is to improve the results of diagnosis and treatment of Dielafoy lesions by identifying
the nuances of its clinical course and analyzing the use of various types of endoscopic hemostasis in
patients with this syndrome. The research used the methods of bibliographic and content analysis of the
literature, comparative approach and synthesis, as well as semantic grouping in relation to the features
of the course, diagnosis and treatment of the Dielafoy lesion of the duodenum. All documents found on
various official websites were analyzed and the collected information was compared and grouped. The
relevance of the study is that gastrointestinal bleeding is one of the main problems and causes of mortali-
ty in emergency surgery. In the etiology of gastrointestinal bleeding, a number of well-known pathologies
are distinguished, such as peptic ulcer disease of the stomach and duodenum, Mallory-Weiss syndrome,
neoplasms and varicose veins of the esophagus and stomach. There are also a number of other, rare, but
no less dangerous diseases characterized by the development of acute gastroduodenal bleeding. They
include Dielafoy lesion - a rare genetic pathology characterized by the abnormal development of blood
vessels in the submucosal layer without signs of an inflammatory process, which rupture causes profuse
bleeding. Despite the expansion of diagnostic and therapeutic possibilities, the risk of bleeding and its
danger for life in the case of damage to the DL is still quite high. Clinical manifestations include painless
upper gastrointestinal bleeding, including melena, hematochezia and vomiting or rarely iron deficiency
anemia (IDA); however, most patients are asymptomatic. Some patients also have non-gastrointestinal
comorbidities such as hypertension, diabetes, and chronic kidney disease (CKD). The diagnosis is made
by esophagogastroduodenoscopy (EGD), which includes the presence of micropulsatile jets from the
mucosal defect, the appearance of a fresh, densely adherent clot with a narrow point of attachment to
a small mucosal defect, and visualization of a protruding vessel with or without bleeding. Initial FGDS
may be nondiagnostic due to the relatively small size of the lesion. Other diagnostic methods include
endoscopic ultrasound and mesenteric angiography. Treatment of duodenal DL includes thermoelectro-
coagulation, local injection of epinephrine, sclerotherapy, bandaging and hemoclips. We present here
the case of a 71-year-old woman with a history of severe IBD requiring multiple blood transfusions and
intravenous iron and who was found to have a Duodenal Dealfoy lesion. The results of this study may
be of interest to primary care physicians, therapists, gastroenterologists, laboratory diagnosticians, en-
doscopists and surgeons.

Key words: Bleeding, Duodenum, Melena, Hematochezia, Vomiting.
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Anomauia: poboma npucesyeHa eusyeHHio yymaugeocmi epubie pooy Candida 0o ochosHux
Qyneiyudie ma aoanmayii MiKpoOpeaHizmie — 30Y0HUKIE 2pUOKOBUX THGexyitl 1o0uHU 00 OAHUX
npenapamis. Excnepumenmanvno 0ogedeno, wo yymaugicms epubdie pody Candida 0o ocrhosHux epyn
Pyreiyuodis 3anexcums 8i0 UO0BUX MA WMAMOBUX 0COOTUBOCIEL MIKPOOP2AHi3ZMi6. 30KpeMa NOKA3aHO,
wo kainiyni wmamu C. albicans € naubinow uymaueumu 0o 1,2,4 mpuazony nponikoHaszony ma Hauoinbu
cmitikumu 0o npoxaopasy, kiiniuni wmamu C. krusei ma C. glabrata manu Hauiguwy yymaugicmo 00
mebykonazony, kuiniuni wmamu C. krusei maxoic 0emMoOHCmpysanu Hausuwy CmiuKicms 00 npoxXIopasy;
kainiuni wmamu C. glabrata manu natieuwyy cmitikicms 0o 0ii prympiaghony.

B pesynomami  00CHiOJCeHHs BCMAHOBIEHO 0cobausocmi  npoyecy  Gopmyeanus  ¢hyHei-
yuopesucmenmuocmi y npedcmasnuxie pody Candida ma nokasamo, wo 60Ha 3anexcumv 5K 6i0
WMAMOBUX Ma BUO0BUX 0COOIUBOCHell MIKPOCKONIYHUX 2pubie, max i 6i0 XiMIUHOI cmpyKmypu
@yneiyuonux npenapamis. 3oxkpema ecmanosnero, wjo C. krusei docums weuoko gopmye cmitikicms
00 6CIX CHONYK, 3a UHAMKOM npoxaopa3sy, ¢ mou yac sk C. glabrata nabysae 3nauywoi cmiukocmi 00
mpuasonie medykonasony ma nponixonasony, a C. albicans — do imazaniny.

3agixcosaro ocobausocmi Ounamixu opmyeanns cmiukocmi 00 Pyneiyudis y piznux udie Candida
spp. Tloxasano, wo y wmamis C. albicans uacmo cnocmepieacmuvcs iCmomHe 3HUNCEHHS YYMAUBOCH
nicis 00H020-080X NACAMNCIE KYIbMYpU 3 HACMYNHOW ICMOmMHOI0 “‘cencubinizayiero” wmamy 0o
GyHeiyudy npomseom, woHatmenwe, 08ox nacaxcis. Kpim moeo, siomiveno, wo npoyec adanmayii
KAHOuo 00 (yHeiyuoie modice Cynpo8o0A’Cy8aAMUCy CNOBIIbHEHHAM pocmy Kynemypu Ha 7-10 nacadxci
ma inmencughikayicro asuwa oucoyiayii baxmepiti 3 NOs60H HEMUNOBUX KOJLOHIU MEHULUX PO3MIpI6,
Hanienpo3opux i 3 8 A3kor0 Koncucmenyicio. Ha siominy 6io C. krusei, npoyec aoanmayii 0o ¢yHeiyuoie
C. albicans ma C. glabrata cynposoodxcyembca “GucHadiceHHAM™ NOnyiayiti, sKe NPoAGIAECMbCS
VNOBINbHEHHAM IX pOCHY.

Karwuosi caoBa: ¢pynrinuau, Candida, MikpoOHa pe3UCTEHTHICTh, aHTUMIKOTHKH, a30JIH.
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Beryn

B yMoBax cydacHOro pO3BHUTKY CUIBCHKOIO
rOCIOAapPCTBA, BUCOKI TOKAa3HUKU BPOXKAHHOCTI
HEMOXJIMBO OTPHUMATH 0€3 MPOBEICHHS 3aXOMIiB
o 60poThOi 3 XBOpoOaMU pociuH. Y TepeBax-
Hill OLIBIIOCTI BHITAJIKIB HAHOUTBII 3aTpelyBa-
HUM CIIOCOOOM OOpOTHOM 31 MIKIAHUKAMHU, IO
rapaHTye 30epeXeHHsI arpapHoi HpoayKuii Ta
3abe3mnedye i1 sIKIiCTh, 5K 1 paHille, 3aJIUIIAETHCS
00pobka ¢ynrimumamu (Miiller, R., & Schmidt,
K., 2021; Garcia, L. M., & Patel, S., 2020).

He 3Baxkarouu Ha CyBOpi perjlaMeHTH, po3po-
OJIeHl 3 METOI0 MiHiMi3allii pu3MKiB, MaciTabHe
3aCTOCYBaHHS (DYHTIIHMIIB MOTIPIIY€e EKOJIOTIYHY
CHUTYallilo, IiJIBUIIYIOUM TECTUIMIHE HaBaHTa-
KEHHS B arpo0ioIeH03ax, M0 CYMPOBOIKYETHCS
ITIOI0 HU3KOI0 MEMYHUX PH3HKIB, @ TAKOXK BH-
HUKHEHHSIM Y MIKPOOPIaHi3MiB pPE3UCTEHTHOCTI
1o ux npenaparis (Smith, E. L., & Jones, M. R.,
2020; Miiller, A., & Schmidt, L., 2021; Zhang, Y.,
& Wang, L., 2020).

be3yMOBHO, PE3UCTEHTHICTh € 3arajibHO0i0-
JOTIYHUM SIBUINEM, a aJanTailis MIKpoopraHi3-
MiB 70 QYHTILUAIB € JIMIIE OKPEMUM BHUIIAIKOM
MPUPOAHOTO TpoIiecy 010JO0TIUHOI €BOIOIIT Op-
TaHi3MiB, sIKi MalOTh MOTY)KHI TOTEHIIii, IO 3a-
0€3IeUyI0Th aKTUBHY aJanTaIliio J0 MIHJIUBUX
YMOB 30BHIITHKOTO cepenopuiia (Garcia, F. S., &
Lopez, J. R.,2019). B nam yac 70Be1€HO MOXIIH-
BiCTh (pOpMYyBaHHSI PE3UCTEHTHOCTI MaiKe Tpo-
TH BCIX OCHOBHHUX KJaciB (pyHTILUIIB Y pI3HHUX
BuaiB (pironarorenis (Johnson, D. L., & Smith,
K. P, 2020; Wang, L., & Chen, H., 2021). Tpia-
30JIM T IM1/1a30JI1 B IbOMY CEHC1 HE € BUHITKOM.
BonHowac, BpaxoBYIOUM CXOXICTb Y CTPYKTYpi
MOJIEKYNl (DYHTIIHIIIB i MPOTUTPUOKOBUX TIpera-
pariB, SiIKi BUKOPUCTOBYIOTbCSI B MEIUUHIN MpaK-
THUIL, HE MO)KHA BUKJIFOYaTH TOTO (PaKTYy, 110 IIU-
pOKe BUKOPHUCTAHHS (YHTIIUIHUX TIperapaTiB
MOXK€ BIUIMBaTd Ha (POpMyBaHHS MEPEXPECHOI
CTIMKOCTI MIKpOOpPraHi3MiB, 30Kpema, 30yIHUKIB
IpUOKOBUX 1H(EKIIIH THOTUHH.

Mera

Bupunutu uytnuBicte rpubiB poay Candida
70 OCHOBHUX (DyHTIIIMIIIB Ta 3’SCYBaTH MOXJIH-
BICTH 1X ajanTaiii 10 JTaHUX Mperaparis.

Marepiaiau i MmeToau

JlocnmipkeHHsT TPOTUTPUOKOBOI 1T QyHTIIH-
JIiB IPOBOJIMITA METOJIOM CEPIMHUX PO3BENICHD 3a

ISSN 2786-6661
eISSN 2786-667X

BiIoMO10 MeToaukoro (MeronuyHi BkaziBku MB
9.9.5-143-2007., 2007). Po6oui po3unHu mnpemna-
paTiB roTyBaju MUISIXOM PO3BEIACHHS KPUCTAIU-
HUX Ta TBEpPAMX MpemnapariB (AudeHOKOHA30I:y,
TeOykoHazouy, ¢myarpiadomy, iMazaniiay Ta mpo-
xnopazy) Baroto 800 mr (0,8 r) B 10 ma IMCO.
Hapani, TBOKpaTHO MOCIITOBHO PO3BOIUIH PO3-
yrHU QyHTIUIIB y pinkoMy cepenoBuili Cadypo
OyJIBIOH 3 TITFOKO3010.

KinmeBa koHIeHTpaIlis 11(EHOKOHA30ITY, Te-
Oykonazomy, durytpiadoiry, iMazaiiry, TpoxXJo-
pazy craHoBwiIa 9,7 MKI/mMI, TIPOIIKOHA30TY —
12,5 MKr/mir.

Jns  mociigkeHb BHUKOPHUCTOBYBAJIHM CTaH-
naptai mramu Candida albicans DSM 1386,
Candida krusei RN 7106, Candida glabrata
Y199, a Takox kmiHiuHi i13omsata C. albicans
(n=10), C. krusei (n=5), C. glabrata (n=5). Kynsb-
TYpH BHpOLIyBaIH Ha cepenosuili Cadypo.

MinimaneHy (QyHTIOUAHY KOHICHTPAIO
(M®uK) Buznaganu micist 24-roquHHOT 1HKyOArii
MOCIBIB HA Mi/ICTaBl BIZCYTHOCTI POCTY KYJBTY-
PH Ha IIUTHHOMY arapi y BIIIIOBITHOMY CEKTOPI,
Ha SIKAW BUCISIIA BMICT MPOOIpKH 3 HAHMEHIIIOI0
3ry0OHOIO0 (32 pe3y/bTaTaMy KyJbTUBYBaHHS ) KOH-
HEHTpaLi€l0 QyHTIIHUIY. 3 METOO BCTAHOBICHHS
MDKBUJOBHX BIAMIHHOCTEH Yy UyTIUBOCTI KaH-
mua 10 (pyHTInUIiB BUPaXOBYBAIM CEpPENHI 3HA-
yenast MOuK g sunis C. albicans, C. krusei,
C. glabrata.

Jl1s1 BUBUCHHSI MOXKIIUBOCTI ()OPMYBaHHS pe-
3MCTEHTHOCTI Ta 3’5ICyBaHHS JTUHAMIKU PO3BUT-
Ky PE3UCTCHTHUX J0 (PYHTIIUIIB KaHIUA TIPO-
BEJICHO TacaXyBaHHS KIIIHIYHUX IITaMiB BB
C. albicans, C. glabrata, C. krusei y pinkux mno-
JKUBHUX CEPEOBHILAX 13 PI3SHUMH KOHIEHTpAIli-
SIMH KO>KHOTO 13 jocnigaux GyHrinuais. [lacaxy-
BaHHS 3[1HCHIOBANN y MOXKUBHHUX CEPEIOBHUINAX
13 3pOCTar04Y0I0 KOHIEHTpaLielo (QyHTIHIy, SKi
1HOKy/TIOBaJIM 3aBUCOM KynbTypu Candida spp.
MOTIEPETHBOTO TIACaXy, 0 PO3MHOXKYBajlach B
MPUCYTHOCTI MOJIOBUHHOI MiHIMaJgbHOI (yHTri-
UIHOT KOHIEHTparlii nmesHoro ¢yHrimumy. Ilic-
751 1HKyOaIlii B TepMOCTaTi BIPOIOBXK 24 TOI Ta
48 ron, BMICT KOXKHOI MPOOIPKK BHCIBaIM Ha
IIiJIbHE TOKUBHE CEPEIOBUILE JJIsi BU3HAYCHHS
M®1uK, inkyOyBaiu B TepMOCTaTi Ta OLIIHIOBAIN
pesynbratu. B 3anexxnocri Big Buny Candida spp
KUTBKICTh MacaxiB KoiuBaiack Bix 10 mo 16.
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Pe3yabraTt T2 00roBOpeHHs

OtpumaHi pe3ynbTaTH CBil4YaTh MPO BU-
JIOBI Ta INTaMOBI BIAMIHHOCTI B YYTJIHUBOCTI
Candida spp. no HailOLIBII MOMIMPEHUX (YHTI-
uuaiB (moxigxi 1,2,4-tpuaszony (audenoxonaso,
TeOykoHa3o1, (uuyTpiadon, MPOMIKOHA30J) Ta
iMiz1a3omy (iMazasni, mpoxJsopas) (puc. 1).

Haii6inpm gytnuBuMu 10 Au¢EHOKOHA30-
oy BUSBWIUCH KIiHIUHI 13omstu C. albicans
a — qia Hux MO®OuK 3naxommmack Ha piBHI
447,9438,7 Mkr/mia. MeHIll 4y TIUBUMU — KITIHIY-
Hi wtamu C. krusei (M®uK 812,5£85,2 mkr/min).
Bonnouac pedepenc-mtamu 000X BKazaHUX BHU-
JIiB MIKpOOPTaHi3MiB MaJli OHAKOBY Yy TJIHUBICTh
10 1u(EHOKOHA30ITy Ta THHYIIH IIPU MiHIMaJIbHIH
3ryOHii KOHIEeHTpamii mpenapary 625 MKr/miL
Haiimennry uyyTinuBicTh A0 1M(EHOKOHA30Ily BU-
sBJICHO B KmiHIYHUX 130maTiB C. glabrata, Bouu
TUHYJIM TP MIHIMAJIbHIM KOHIIEHTpaIii (yHTi-
nuay Ha piBHI 6208,3+889,1 mkr/mi, mo mnepe-
BUIIYBaJIO BiANOBiAHUN moka3HUK st C. krusei
ta C. albicans B 7,6 Ta 13 pa3iB, BiAMNOBIIHO.

HaiiBumty uyTiuBicTh 10 TeOyKOHA301Iy Jie-
MoHcTpyBasin mrtamu C. glabrata, nns sKux
M®1K cranosuima 135,5+9,2 MKr/mi, B TOH 4ac
sk kiiHigHi 13ossita C. krusei ta C. albicans tu-
HYJIM NIpU KOHLEHTpalisax npenapary 234,4+37,3
ta 304,7+32,7 MKI/Mi, BiIIOBIIHO.

Haii6inpm uytnuBumu 10 daytpiadony BH-
aBykch KaiHiuHI mramu C. krusei, siKi Bigomi
CBO€I0 MPUPOIHOI0 PE3UCTEHTHICTIO A0 (IIyKO-
HA30Jly: TUHYAU TpPU CEpelHIX KOHIEHTpAaLisIx
¢dytpiadomy 296,9+50,1 Mkr/mi, B TOi 4ac sk
3arubens C. albicans BinOyBanach B MPHUCYTHO-
cti moHaiimenme 414,1+60,9 mxr/mn. Uymim-
BicTh pedepenc-mramy C. albicans DSM 1386
no ¢ayrpiadony Oyna 3HAYHO MEHIIOK, HIK Y
KJITHIYHUX 130JI5ITiB IIbOTO BUJTY: 3aru0esb KIITHH
BimOyBaJlach TpHM KOHIEHTpalii d¢uyTpiadory
1250 mMKr/mi, 0 BTpHUYl BHUIIE 3a BiAMOBITHUI
MOKa3HUK NS KIIHIYHUX mTamiB. Halimenmry
YyTIUBICTH 10 QuyTpiadony IeMOHCTpyBa-
oM kimiHiyHI Ta pedepenc mramu C. glabrata,
3HUIICHHS SKHX CHOCTEpiraJii B MPHUCYTHOCTI
7833,3+840,4 mkr/mMa ta 2500 MKr/mur mpera-
pary, o MepeBUIITYBAJIO BIAMOBITHI TOKa3HUKA
JUTSL KaHIWJT IHIIAX BUIIB y Outbie Hixk 20 pasis.

JloCmiPKeHHST YyTIAWBOCTI  MPEACTaBHUKIB
pony Candida no mnpomikoHA30JIy TOKa3ajo,

ISSN 2786-6661
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0 KJIIHIYHI MTaMU TPHOX ITOCIIIHUX BHIIB
3HUIYBAJIUCh B MPHUCYTHOCTI CEpeHIX MiHi-
MaJbHUX KOHIEHTpamii Bixm 88,3+8,2 mKr/mi
(C. albicans) no 170+13,6 mxr/mn (C. glabrata)
ta 270,0+£66,9 mxr/mi (C. krusei). B cBoto yepry,
MpPUBEPTAE yBary Te, U0 pedepeHc-mraMu Kox-
HOTO 13 IOCHITHUX BU/IIB MaJIX OUIBIIY CTIHKICTh
JI0 BILTUBY TPOIMIKOHA30TY, HDK KJIIHIYHI 130J15-
TH, 110 1 IEMOHCTPYIOTh MOKa3HUKH MOD1K.
[lpy BU3HAYCHHI YYyTJIUBOCTI KaHAWZ [0
iMazajiiay, HaMu He OyJI0 BUSBIIEHO 3HAuyIIHUX
MDKBUAOBHX BigMiHHOCTeH. Tak, MiHIMalbHI
3ryOHI KOHIIEHTpAIlii iMa3aiijly 3HaXOAWINCh B
Mexax Bixg 260,4+28,6 mo 302,1+58,5 Mkr/mn
JUTSL KITIHIYHUX IITaMiB KaHIuI, a ToCaiaHi pede-
peHC-IITaMu JOCTIPKYBaHUX BUAIB KaHIUMA TH-
HYJIM TIpY KOHIEHTpauii iMazaniny 625 MKr/mi.
Otxe, 3riTHO OTPUMAHUX pPE3yNbTaTiB, MITa-
MU YCiX TOCHI/DKCHUX HaMU BUJIB KaHIH] Mallld
HaWBUIIY CTIMKICTB 10 Iii mpoxiopasy, GyHriuIy
KJIacy iMila3odiB, y TOPIBHSIHHI 3 BiIIOBIIHUMHI
JaHVMH IOJI0 1HITUX MPOTUTPUOKOBHUX Iperapa-
TiB. TakoX BUSBIECHI MIKBHIOBI BIAMIHHOCTI Y
YyTJIMBOCTI JI0 TPOXJIOpa3y: HaMkpamnly e(ekTus-
HICTh MPOXJIOPA3 MaB MIOA0 MPEACTABHUKIB BUIY
C. albicans, mo nemoHCTpyrOTh naHi MOuK Ha
piBHI 1687,5+116,6 MKI/MII s KIIIHIYHUX IITAMiB
ta 1250 Mxr/min a5 pedepenc mramy. Binnosiasi
MOKA3HUKHU 15 TipeicTaBHUKIB BUAiB C. krusei Ta
C. glabrata 6ynu B 4,7 1a 4,3 pasu BuIIe s KIi-
HIYHHX 130JI5ITiB, BIAMOBITHO, Ta B 8 pa3iB BUIIE
3a MOuK npoxiopa3sy st pedepeHc-IITamiB.
Hactynuum etanom po0Ootu Oyn0 BUBYEHHS
MOKJIMBOCTI aJiamnTailii 1aHoi rpymnyd MiKpoopra-
Hi3MiB 110 ¢yHrinuais. s po6oru Oyno obpano
2 xminiyHux wtamu C. albicans ta o 1 xiiHIY-
Homy mtamy BuaiB C. krusei ta C. glabrata.
BcranoBneno, mo kyneruByBaHHS Candi-
da spp.y NOXHUBHUX CepeIOBHIIAX 3 (PyHIiLUAA-
MU MPU3BOAUTH 0 3MiH iX YyTIMBOCTI O HUX 1
el TpoIec 3aJeXUTh K Bij MITAMOBUX Ta BU-
JIOBUX OCOOJMBOCTEH, TaK 1 BiJ XiMIYHOI CTPYK-
TypH npemnapary (tabm. 1). 3okpema, obuaBa i30-
nsitu C. albicans B mporiect afanraiiii 3MiHIOBaJIN
CBOIO UyTJIMBICTh J0 TeOYKOHA301Ty, IMa3aliily Ta
MPOXJIOpasy, MpU YOMY, SKILO YYTIUBICTh A0 Te-
OyKOHA30Ily Ta MpOXJopa3dy HE3HAYHO 3pocTala,
TO YYTIMBICTH 0 iMa3ajily B KOXXHOTO 3MEHIITY-
BaJach y 8§ pasis.
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Pucynok 1. Xapakrepuctuka MiHiManbHO1 GyHTinHIHOI KoHIeHTpamii (M®PK) X+c (Mr/min) 4y TiiUBOCTI
Candida spp. 10 ciTbCbKOTOCIOAAPCHKUX (PyHTIIMIIB

He3navni mtaMoBi BiIMIHHOCTI BUSBIISUIACH
B TIpolieci axamnTamii KyieTyp A0 durytpiadomy:
st C. albicans 77 nam He Branocs chopMmyBaTu
PE3UCTEHTHICTH /10 I[bOTO Mpernapary, B TOH dac
sk cTifikictb mramy C. albicans 1 micns 12 maca-
*1B He3HauHO 3poctana (MOuK 36inbiryBanachk
y 2 pasm).

Binenr icToTHI mITaMOBI BIAMIHHOCTI CIIO-
cTepiranu npu (GpopMyBaHHI PE3UCTEHTHOCTI J0
TU(EHOKOHA30y Ta MPOIIKOHA30Ty: Bill (op-
MYBaHHSI PE3UCTCHTHHX MOy, YyTIUBICTh
SKUX 3MEHIIyBaJlach B 4 pas3u, 10 BiICYyTHOCTI
pesynbraty micis 10 abo 12 macaxis.

B minomy, Ha miacTaBi JOCTOBIPHUX peE3yIib-
TaTiB, MOJKHA 3pOOUTH BUCHOBOK, 10 B MPOIIECi
amanrauii oounsa mramu C. Albicans e cdop-
MYBaJI PE3UCTEHTHICTh 10 IMa3aJiiy.

B xoxi mocimimpkeHHS 3apeecTpoBaHi TaKOXK 1
BHJIOBI BIIMIHHOCTI Yy ()OpMyBaHHI pPE€3UCTEHT-
HOCTI KaHIujJ 10 (QYHTIOUAHMX Ipenaparis.
[Macaxysanns C. glabrata B IOXXUBHUX Cepeo-
BHIIAX 13 QYHTIUAAMH IPU3BOAUTE 10 POpMy-
BaHHS Yy HUX PE3UCTEHTHOCTI A0 MPOMiKOHA30IY
ta TedykoHazoimy (M®PuK 36inbmysanace y 16
Ta 8 pa3iB, BiANOoBIAHO). Kpim TOrO, BCcTaHOBIE-
HO, IO PE3UCTEHTHICTH JI0 CIIONYK, MO0 SKUX
JMAaHWUW BHWJ KaHJIUJ MaB HHU3bKY YyTIHUBICTH
(mudenokonazon, Qayrpiadon, mpoxiaopas),
dbopmyBanack MmoBiIbHO a0 He (opMyBasiach

B3araji, U0 maATBepIKyeTbcst fanumMu MOuK,
SIKi 3pOCTali B 2 pa3yl y BUMAJKY 3aCTOCYBaHHS
nrudeHOKOHA30y Ta MPoXJiopasy abo B3araji He
3MIHIOBAJIUCh.

IcToTHHX pe3ynbTaTiB TakoX HE BIAJIOCH
JIocsTHYTH B mipoueci anantauii C. glabrata no
iMazaniny: micng 10 macaxiB 3aru0enb KIITUH
Bi0yBasach MpH MiHIMAIBHUX KOHIICHTPAIIsIX
npernapary, siki TUIbKH B 2 pa3u IepeBUILYyBaIU
BUXI1/IHI 3HAYCHHSI Yy TIHBOCTI.

Bonnouac, B npoueci macaxysanus Candida
krusei 3apeecTpoBaHO TIOTyXHE (OPMYyBaHHS
CTIHKOCTI J0 BCIX MpemnapariB 32 BUHITKOM IPO-
xyopa3y (tabn. 1). Pesuctentnicts C. krusei no
teOykoHazony Ta duytpuadony dopmyBanack
Haiikpame: M®uK mnpenapariB 3poctanu B 32
Ta 64 pasu BianmoBigHO. B pesynbrari amanrartii
KaHJU 0 IPOIIKOHA301y Ta iMa3ajily BIaJOCh
oTpumaru pe3ucteHtHi mramu C. krusei, ki
HE 3HUUIYBaJIMCh (YHTIIMIAMH, KOHIICHTpAIis
SKHX TepeBHUIIyBaja BHUXIJHI JaHI MpPO YyTIH-
BicTh B 16 pa3iB. Takox B pe3yNbTari Mmacaxy-
BaHHS OyJia OTpHUMaHa MOMYJIALis TaHUX MIKpO-
Oprasi3miB, sika y 8 pasiB Oyna CTIHKiIIO0 a0
nii TueHOKOHA30Iy Y TOPIBHIHHI 3 BUXIJTHUM
IIITAMOM.

Amnauni3 nuHamiku GopMyBaHHS CTIHKOCTI J0
byHrinuaiB y pisaux BuniB Candida spp. no3Bo-
JIsSI€ BIAMITUTH MEBHI OCOOJMBOCTI JAHOTO IPO-
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Tadoauus 1. DopmyBaHHS pe3UCTEHTHOCTI 10 QPyHrinUAIB y KiiHIYHUX mTaMiB Candida spp

w/o Hasga M®uK Buxizna M®uK micas Kinekicts | 3p-HHA cTiiikocTi
npenapary (MKr/ma1) NMACAKYBAHHSA (MKI/MJI ) | HacaxiB (B n pa3siB)

Judenokonazon 312,5 312,5 12 HeMae
— | Tebykonason 312,5 625,0 12 2
§ Onytpiadon 625,0 1250,0 10 2
£ | Iponixonason 50,0 200,0 10 4
O | Imazauin 78,2 625,0 12 8
IIpoxnopas 1250,0 2500,0 12 2
JndenokoHazon 312,5 1250,0 10 4
= | TeGykonason 625,0 1250,0 10 2
& | @ayrpiagon 1250,0 1250,0 10 Hemae
% [IpomixoHazomn 50,0 50,0 10 HeMae
O | Imazamin 78,2 625,0 10 8
Ipoxiopa3 1250,0 2500,0 10 2
Judenokonazon 10000,0 20000,0 10 2
> | Tebykonason 156,3 1250,0 10 8
‘g Omytpiadon 10000,0 10000,0 10 HEMae
% [IpomikoHa3zoi 200,0 3200,0 10 16
o | Imazanmin 312,5 625,0 10 2
IIpoxnopas 10000,0 20000,0 10 2
Judenokonazomn 1250,0 10000,0 16 8
| TeOykonazon 78,2 2500,0 16 32
2 | dnyrpradon 78,2 5000,0 16 64
E [Ipomixonazon 200,0 3200,0 10 16
S | Ivasazin 78,2 1250,0 14 16
IIpoxmopas 5000,0 5000,0 16 HEMae

recy. 3okpema, y mramiB C. albicans 9acto cro-
cTepirajiu iCTOTHE 3HM)KEHHS 4yTJIUBOCTI MiCIs
OZTHOTO-JIBOX TMAacaXiB KyJIbTYpH 3 HACTYITHOIO
icToTHOIO “‘ceHcHOimi3amiero” mramy 10 (QyH-
TIUAY TPOTITOM IIOHAWMEHINE JBOX TMACaxiB,
0 MiATBEPKYBaIOCh 3MeHIeHHsM M®uK
CITOJIYKH B ITOPIBHSIHHI 3 BUX1THUMHU JaHUMH. SIK
MPUKIIaJI, TOI0HI OCOOMMBOCTI TUHAMIKH 3MiH
(yHTIUIHUX KOHIIGHTpAIlil B TIpoIieci ajganTa-
uii C. albicans 1o mpoTUTPUOKOBHUX TIperaparinB
HAaO04YHO JIEMOHCTPYE puUcC. 2

VY npoueci nacaxxyBauns C. albicans 3 ¢pyH-
TIUIOM, SK TpaBWIIO, Ha 7-8 macaxi 4acTo
BiIMI4aJIOCh CIIOBUIBHEHHS POCTY KYJBTYpH Ta
JUCOLIaIlisl KyIbTypallbHUX BIACTUBOCTEH I0-
MYJISIITIA, TIO0 TIPOSIBIISIIIOCH TOSIBOFO HETHIIOBUX
KOJIOHI MEHIIMX pO3MipiB, HamiBOPO30PHUX,

B’s3k0i KoHcucreHuii (puc. 3A). Ilomambine
MacaXyBaHHS MPU3BOIMUIO JIO0 TOCTYMNOBO-
ro 3poctanHds M®uK ta 3HuKHEeHHs “Manux’
KYJIBTYpaJbHUX (OpPM, OJHAK YIOBUIbHEHHS
pocty KynbTypu 110 48 ToauH 30epiranuck. Sk
MPaBUJIO, TaKi OCOOIMBOCTI BiAMIYAIU TIPH Ta-
Ca)KyBaHHI KyJIBTYp B IPUCYTHOCTI TUX (PyHTI-
IHIIB, 0 SIKMX HE BIAJIOCh OTPUMATH CTIHKUX
MOMmyJsIii, abo SKIO amanToBaHa KyJIbTypa
TIBUIIYyBajla CBOIO CTIHKICTh HE OunbIe, HIXK
B 2 pa3u. YNOBIJIbHEHHS POCTY Ta BUHUKHEHHS
Manux KyaeTypaiabHux ¢opm y C. krusei Biz-
OyBasnocs mizHime, Hix y C. albicans, sk npa-
BwIO, Ticns 9-10-ro nacaxy, a B C. Glabrata —
y WATIH-IIOCTIH cyOmomynsnii KITHH, SKi
3a3HaBaJIM TOCTIHHOTO BIUIMBY (YHTIIHITY
(puc. 3 b-B).
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Pucynoxk 2. J/Iuramika amarnrarii mrramiB C.albicans mo mudeHokonazomy
IHpumimxa: nepiue 3uadendass MOuK (312,5 mxr/min) BuxinHa aytnuBicTs mtamiB C. albicans 1o nudeHOKOHA30ITY

A B B
Pucynok 3. “Mani” kynsTypanbHi GopMH KaHAWA, SIKi YTBOPIOBAJIUCH BHACIIIOK afanTtamii rpuois
10 (DYHTIIUIHUX [IperapariB
Hpumimxa: A. Candida albicans; b. Candida krusei; B. Candida glabrata.

TpuBane macaxyBanns C. albicans Ta xax. Came TOMy B mpolieci aganrtarii KiIbKiCTh
C. glabrata mpu3BOAMIIO TAKOXK JI0 TIOCTYIIOBO- TMACaXIB JUIsl IITaMiB ITUX BUJIIB 0OMEKyBajach
ro “BUCHaXEHHs TOMYAIii, mo obomexyBano 10-12. [ToniOHOTO BUCHa)KEHHS JKUTTE3IATHOCTI
nojanbiie GOpMyBaHHS PE3UCTEHTHOCTI y Kyllb- B MPOLECI TPUBAJIOTO KOHTAKTY 3 (yHIiLUAAMHU
typu. Ha 11-12 nacaxi HaBiThb B KOHTPOJBHUX He Oyno BcTaHoBieHO st C. krusei, depe3 110
npobipkax 6e3 QyHrinuay crocrepiraioch ymo- MnacakxyBaHHsS MPOJOBXKYBaitu 10 20-ro macaxy,
BUJIHEHHS pOCTY MOMYJIALiT, Ha 14-15 macaxipicT  onHak, moynHaouu 3 12-15 macaxxy Mu focsranu
a/IanTOBaHMX 710 (PyHTIIUAIB KaHIUA HE peecTpy- CTiiikoro migsuieHHs M®uK, sixke He 3pocTano
BaBCS Hi B JIOCHIHHUX, Hi B KOHTPOJBHUX 3pa3- IPH HACTYIHHUX Maca)ax.
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BucHoBKkH IHTeHCcH(]IKaIli€r sSBUINA AUcCOIialii 0akTepii 3

VY pesynbrari NpoBeACHUX JOCHIIPKEHb BCTA- TIOSBOK HETUIIOBUX KOJIOHIM MEHIIUX PO3MIpiB,
HOBJICHO, 1110 UyTIuBicTh pony Candida no dyH- HamiBIPO30pHX i 3 B SI3KOI0 KOHCHCTEHIIIEIO.
rinuaB 3aJeKUTh BIJ BHUIOBUX Ta IITAMOBHUX [Tokazano, mo Ha Biaminy Big C. krusei,
ocoOnuBOCTEH MiKpoOopraHi3MiB. 30KpeMa IO- TpoLeC ajanTamii KylbTypu 10 (QYHTIIUIIB
KazaHo, mo kiiHiuHI mwtamu C. albicans € naii- C. albicans Tta C. glabrata cynpoBOKYETbCS
OutblI yyTIMBUMH 10 1,2,4 Tpua3oiny NpOMIKO- “BHCHAaXCHHSIM™ TOMYISAIIN, SKE TPOSIBISETHCS
Ha30Jly Ta HAWOUIBLI CTIMKMMU JI0 MPOXJIOPA3y; YIOBUIBHEHHSM ii POCTY.
kiiniyHl wramu C. krusei ta C. glabrata manu OT1xe, BpaxoBYHOUH TOH (aKT, 1110 TPOTUTPHUO-
HaWBUIY YYyTJIMBICTb A0 TeOyKOHa307y, B TOH KOBI Ipenapartd, sSKi BUKOPHUCTOBYIOTHCS B Me-
yac sk kiniHiyHi wramu C. krusei TakoX JEMOH- JIUYHIM MPAKTHIl YaCTO MAIOTh OJIM3BKY XIMIYHY
CTpyBaJIM HAWBUILY CTIMKICTh IO MPOXJIOpazy CTPYKTYpy A0 (PyHTIIHUIHUX Mpenaparis, sKi BH-
Ha BiaMiny Bin C. glabrata, siki Manu HaBUIYy KOPUCTOBYIOTHCS B CIJIbCBKOMY TOCIIOJAPCTBI, HE
cTiMKicTh no aii dyTpiadomy. MOXHA BHKJIIOYATH TOro (hakTy, 110 MiKpoopra-

[lpy BUBYEHHI NWUTaHHA ajanTamii MIKpO- HI3MH, SKi aIaNTyBaJIKuCh 10 QyHrinuaiB, OymayTh
oprani3mis pony Candida o QyHTriIuAHUX NIe- PE3UCTCHTHUMH 1 IO aHTHUMIKOTHKIB. BomHowac
CTHUIIMIIB BCTAHOBJICHO, IO IIEH MPOIIEC 3aJCKUTh  CJIiJT BIAMITUTH, IO MaJjia KUJIbKICTh IITaMiB HE
SK BIJ IITaMOBHX Ta BUJOBUX OCOOIMBOCTEH J103BOJISE 3pOOWUTH OCTATOYHI BUCHOBKH, JAHE
MIKpOOPIaHi3MiB, TakK 1 BiJl XIMIYHOI CTPYKTypH IHTAHHS MOTPEOYE MOMATBIINX JOCTIKEHb.

npenapari. 3okpema, C. krusei TOCUTH IIBUIKO dinancyBaHHs
(hopMye CTIHKICTh 10 BCIX CIONYK, 32 BUHATKOM Jlana crartss He OTpUMYyBaja 30BHIIIHHOTO
npoxyopasy, B Toi yac sk C. glabrata HaOyBae BU-  (iHaHCYBaHHS.
pakeHO1 CTIMKOCTI J0 TpHUa30diB TeOYKOHA30TY Konduikr inTepecin
Ta nponikoHaszomy, a C. albicans no imazaniny — ABTOpPH 3asIBIISIIOTH IPO BIACYTHICTh KOH-
CTIOJIYKH 3 TPYITH 1MiJ1a30JTiB. ¢uikTy iHTEepeciB.

Amnainiz nuHaMika (OpMyBaHHS CTIHKOCTI 110 3rona Ha nmyOaikaniro
¢yHsrinuaiB y pisaux BuaiB Candida spp. n03Bo- Bci namienTn, siki Oynu 3amydeni 1o myOsika-
Jsi€ BIAMITUTH MEBHI OCOOIMBOCTI AAHOTO IMpPO- IIii JaJH 3TOMY.
uecy. 3okpeMma, y mramiB C. albicans 4acto crno- ORCID Ta BHeCOK aBTOpiB
CTepiraiau iCTOTHE 3HIKEHHS YyTIUBOCTI MiCIs 0000-0002-2273-3331 (B,C,D) Hrynzovska
OTHOTO-JIBOX MacakiB KyJIBTYPH 3 HACTYIIHOIO ic-  Anastasiia
TOTHOIO ‘“‘ceHcuOinizaliero” mramy a0 GyHrinu- 0000-0002-8310-8011 (A,E,F) Bobyr Vitaly
Iy TIPOTSIrOM HIOHaMeHIIe 1BoX nmacaxiB. Kpim A — Work concept and design, B — Data

TOro, MOKa3aHo, 1[0 Ipolec aganTauii kauaux collection and analysis, C — Responsibility for
1o (yHrinmaiB Moke CyMpOBOKYBAaTHCh cro- statistical analysis, D — Writing the article, E —
BUIBHEHHSIM pOCTy KynsTypu Ha 7-10 macaxi ta Critical review, F — Final approval of the article
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Abstract: the work is devoted to the study of the sensitivity of fungi of the Candida genus to the main
fungicides and to the investigation of the possibility of artificially forming the resistance of microorgan-
isms - the causative agents of human fungal infections to these drugs. It has been experimentally proven
that the sensitivity of fungi of the genus Candida to the main groups of fungicides depends on the species
and strain characteristics of microorganisms. In particular, clinical strains of C. albicans were shown to
be most sensitive to the 1,2,4 triazole propiconazole and most resistant to prochlorase, clinical strains
of C. krusei and C. glabrata had the highest susceptibility to tebuconazole, while clinical strains of C.
krusei also showed the highest resistance to prochlorase in contrast to C. glabrata, which had the high-
est resistance to flutriafol. The peculiarities of the formation of fungicide resistance in representatives
of the genus Candida are substantiated, and it is shown that this process depends both on the strain and
species characteristics of microscopic fungi, and on the chemical structure of the drugs. In particular,
it was established that C. krusei quickly develops resistance to all compounds except prochloraz, while
C. glabrata acquires significant resistance to the triazoles tebuconazole and propiconazole, and C. albi-
cans to imazalil. Features of the dynamics of the formation of resistance to fungicides in various species
of Candida spp. In particular, in C. albicans strains, a significant decrease in sensitivity was often ob-
served after one or two passages of culture, followed by a significant "sensitization"” of the strain to the
fungicide for at least two passages. In addition, it is shown that the process of adaptation of candida to
fungicides can be accompanied by the slowing down of culture growth at 7-10 passages and the intensi-
fication of the phenomenon of bacterial dissociation with the appearance of atypical colonies of smaller
sizes, translucent and with a viscous consistency. It is shown that, unlike C. krusei, the process of culture
adaptation to C. albicans and C. glabrata fungicides is accompanied by population "depletion", which
is manifested by a slowdown in its growth.
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Anomauyia: cunopom ni800OIUHOI 2INONNA3I cepys € CKIAOHOK BPOOIICEHOI0 B8A00I0 Cepys,
00YMO0BIEHOI0 NOPYULEHHAM eMOpiozeHe3y 3 (POPMYBAHHAM OepeKkmie MImpanbHO20 ma AopPMAaIbHO20
Ka1anawuie (ampesii ma/abo cmenosy) i cinonnasii 1isozo wiyHouxa. Mema pobomu nonseana y 30iticHenHi
02110y Ma auanizy HAyKogoi nimepamypu wooo emionocii, namozenesy, mopgozenesy, Kiacupixayit,
emobpiozenesy, ICHyIOUUx Memooie nikyeanusa éaou. Ilpoananizoeani dami yKpaincokoi ma 3apy0OiscHOi
nimepamypu onyonikosati y PubMed y nepioo 2014-2023 pp. Pe3ynemamu o2nady ceiouams npo 100%
NOEOHANHA 2INONNA3IT 16020 WIYHOUKA 3 6A0AMU AOPMATbHO20 MA MIMpaibHo20 Kianauis. Kpiw
moeo, 6i0 KomOiHayii KiananHux 6ad (ampesii abo cmeno3y) 3anexcas mun 6y008u 2inONIA308AHO20
78020 WiYHOUKA. B nimepamypi He HasedeHo 3a2anvHonpuiinamoi kiacugikayii cunopomy. Onucano
n’sams nAMoMoppON02IUHUX MUNIE 116020 WLIYHOUKA 8 3ANeHCHOCI 8i0 (popmu nopoxcHunu, 6y006u
cminKU, HassHocmi abo eiocymuocmi ¢ibpoenacmosy: I — winunonodiono-cinonnracmunui (18,2%), 3
MAKCUMATLHOW 2ITNONAA3IEI0 IB020 WIYHOUKA MA GIOCYMHICMIO eHOOKapOialbHo20 (ibpoenacmosy,
SAKULL 3a624COU NOEOHYBABCS C AMPEIIEI0 APMATbHO20 MA MIMpPanbHo20 Kaanawy. Il mun —winunonodiono-
einepmpoiunuil  (19,2%); xapaxmepu3yeagcs HAUMEHWOW 2INONLA3IEN 16020 WLIYHOUKA Mda
NPABUILHON APXIMEKMOHUKOI MIOKAPOIAIbHUX BOJIOKOH, BIOCYMHICMIO (hibpoenacmosa; 3ycmpiuascs
npu cmenosi 0box kaanawis. opmyeanns namomopgonociunozo muny 3 gibpoenacmozom eHOOKapoa
3anedicano 6i0 oiamempa omeopy MimpaibHO20 KIANaHy, npu HaubLIbUWOMY 11020 0meopi (opmyeascs
Il mun — yuninopuunui (42,4%). IV mun (naxynapuuii, nopodcHUHa npeocmagieHa YUcieHHUMU
nakynamu (6,1%)), cynpogodocysascsa oucniaziero mMiokapoa, wjo Ha2adye HeKOMNAKMHUL MIOKapo;
popmysascs npu naumenwiomy mimpanoHomy omeopi, ma V — naxynapro-yuninopuunuil (14,1%),
NOPONCHUHA Y U0 MPaOeKyl ma JAKVH 3 POZUWUPEHHAM 6 Oa3anvhux 8iodinax cepys. Ilpu munax
3 ¢hibpoenacmosom aopmanvrull Kianaw 3aexcou 0ye ampeszoganuti. Bucnoexu: CJII'C € cxknaonorw
8podoicenoro 6adoro cepys 3 100% cmepmuicmio 6e3 Xipypeiuno2o Nikye8anus. Ycnix Niky8aHHs 3a1excaes
8I0 NONepeoHb020 OOCNIONCEHHS Cepysl NAYIEHMA, a came 6CMAHOBNIEHH NAMOMOPPON02IUHO20 MUnY
NI6020 WIIYHOUKA, 3MIHU Y AKOMY 00yMosemosanu eubip nikyeanvhoi makmuxu. IIpoyeoypy Hopeyoa,
CYymHICMb AKOI noifeana y UKIOYeHHI 3 KPOBOMOKY 6020 WIVHOUKA ma 3a0e3nedeHusi Kpogoooicy
E€OUHUM NPABUM ULTYHOUKOM, OOYIIbHO NPOBOOUMU HA CEPYSIX 3 MAKCUMATLHO 2INONIA308AHUMY Ni6UMU
WIYHOUKAMU, WO 3MEHULYBAL0 HABAHMANCEHHSA HA NPAGUI WLTYHOYOK. Biokpumum tuwaemscsa numanmsa
npo 8NPOBAONCEHHS (hemanbHOT Xipypeii 01 NPo6edeHHs AOPMATIbHOT 8AlbBYIONIACTNUKI NPU HAUMEHUL
2inonnazoeanux munax 6y00eu 3 HOPMAIbHOK CIMPYKMYPOIO MIOKAPOA 16020 WLTYHOUKA, WO NOB SA3AHO
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3 NeBHUMU pU3UKamu 01 mamepi ma niooa. Ilpu npenamanvHoMy UAGNIEHHI MUNIB 18020 ULTYHOYKA
3 ¢hibpoenacmosom ma OUCNIA3ZIEN MIOKAPOA MONCIUBO DEKOMEHOY8AmuU OAMbKAM NepepusaHHsl
gazimnocmiy 38 43Ky 3 NPOSHOCMUYHOIO HECNPUAMAUGICMIO iX 015 6Y0b AKO20 8UOY XIPYP2iuHOT KOpeKyii.

KawuoBi caoBa: cunmpom JiBoOIYHOI Timoriasii cepis, eHIoKapaiaibHuid (idpoenacTos,
reMojIMHaMiKa, BPOJKEH1 BaJi CepLis, JTIBUH HMITYHOUOK.

Beryn

CunznpoMm niBoOIYHOT Timormwiasii  ceprst
(CJIT'C) € cknagHOO BPOHKCHOIO BAIOK0 Cep-
us. Brepuie BiH OyB omucaHWii SIK CHHAPOM Yy
1958 pomi Nadas i Noonan Fontan, siki Ha3Banu
fioro KoMOiHOBaHOIO aTPE3i€l0 A0PTAIBHOTO KJla-
naHa (AK) ta mitpansHoro kianana (MK).

BigmoBingHo nmo MixHapomHoi kimacudikarrii
xBopo6 (MKX-10) CJII'C Bxirouae rpyiy aHo-
MaJTiii pO3BUTKY CEPIIs, IO BKIIOYAE aTPe3ito 41
BHUpAXXEHY TIMOIUIAa3110 TUpia ado KianaHa aOpTH
3 TIMOIUIAa31€10 BUCX1THOI YaCTHHU AOpTU Ta Jie-
ekt po3BUTKY JiBoro nuryHouka (JIII) 3 arpe3i-
€10 abo crenozom MK.

CJIT'C Busensietses y 0,5-8% BumMaakiB Bif
yCiX BpOMKEHUX cepueBux Baa. Ha choromHi
€TIOJIOTisl TaHO1 MATOJOTIi 3aJUINAEThCS HE BU-
BUEHO0. Poib ayTOIMyHHHX TpOLIECIB Ta TeHE-
tuaHuX (akropiB sk Tpurepis CJII'C Bce me
muckyciiina (Miyamoto et al., 2014; Belmont et
al., 2022).

Cepen ycix Bpomkenux Baja cepigs CJII'C —
1Ie OJHA 13 HaWJYacCTIUX MPUYUH CMEPTI HOBO-
HapomkeHux (15-25%) (Grossfeld, 2007). bes
XIpypriyHOro BTPYYaHHS CMEPTHICTh XBOPHX
cranoBuTh 100%. Ha mepmomy THXKHI KHUTTS
ruHe 72% HoBoHapokeHux, 38% 3 HUX y mep-
uri 48 rox (Greutmann et al, 2018). HeBenuka
KUTBbKICTP TAI[IEHTIB IOKUBAE JIO IOPOCIIOTO BiKYy
(Wilson et al., 2018). Hiarnoctyetbest CJII'C Ha
eTarnax BHYTPILIHBOYTPOOHOTO PO3BUTKY Bif 18
o 22 TWXKHIB BariTHOCTI. BusBieHHs cKiamae
Bix 18 mo 50% (Crucean et al., 2017), cepen Bu-
siBIIeHUX BUNaAKiB y 11-89% — BariTHicTh mepe-
puBaoTh. Y 12-24% — 6aTbk1 HOBOHAPOPKEHUX
3 CJII'C BiIMOBISIOTBCS Bifl XipypriyHOToO JiKy-
BanHs (Cole et al., 2014).

HaiimomuperimuM crnocoboM XipyprigHoro
JIKyBaHHSI 3aJIMIIAE€THCS TPhOXETAITHA TATiaTHB-
Ha pekoHcTpykuis. [lepmumii etan nmpoBoasTh y
Tepiol HOBOHAPOKEHOCTI, KOJIU 3IIHCHIOIOTH
npouenypy HopByna. ¥ pe3ynbrari BUKITIOUCHHS

3 kpoBoToKy JILII pyx KpoBi o 060X Kojax Kpo-
BOOOIry 3a0e3neuyeTbesi JIMIIe 3aBASKH CKOPO-
4yeHHIo npasoro nuryHouka (ITH). He3Baxaroun
Ha 1€, 3aJMIIAETHCS MPodiieMa y HEMOXKIMBOCTI
crnporHo3yBatu, sk pgosro IIIII 3moxe Buko-
HyBatu cBoro ¢yHkuiro (Vincenti et al., 2020).
Ockinbku CJII'C MokHA AlarHOCTYBAaTH 1€ BHY-
TpIHBEOYTPOOHO mix yac Y3JI-mociimKeHHs, To
y CBITI BIPOBAJKY€ThCs (heTambHa aopTasibHA
BaJIbBYJIOIUIACTHKA, SIKA TIOJISITa€ B YCYHEHHI CTe-
HO3y uM arpesii AK 3 momanbmmM o4ikyBaHHSIM
pPOCTY CTPYKTYp TiNOIUIa30BAHOTO €MOpiOHAIIb-
HOTO MiOKapAy, 3/aTHOTO JI0 TOCHJICHOI IMpOJi-
dbeparii.

Mera

Meta poOotu monsrana y 3A1HCHEHHI OIJIf-
Iy Ta aHalli3y HAyKOBOI JIITEpaTypH OO0 MOP-
¢dorene3y maromopdomoriuaux tumnis JIII mpu
CJIT'C, y3arasiibHeHHs iH(OpMaIlii 00 KIacH-
¢ikaniit mopdonoriunux tumis JIII npu CJIIT'C,
KePYIOUHCh SIKUMU MOKHA CIPOTHO3YBaTH e(ek-
TUBHICTh TPOBEJICHHS XIPYPridyHOi KOpeKIii Ta
MOJANBIINX JIIKYBAJIBHUX 1 1IarHOCTUYHUX JIiH.

Marepiaau i MmeTogu

AHamTUYHUN OIS YKPATHCHKOI Ta 3apy0ixk-
Hoi JiTepatypu 3a 2014-2023 pp., npucBsueHut
BHUBYEHHIO MOp(OreHe3y Ta BHU3HAYEHHIO I1aTO-
Mopdomoriuaux TuniBe CJII'C i3 BukopucTaH-
HSIM TOIIYKOBOi 0a3u OlOMEIWYHOI JTepaTypu
PubMed. Ormsn nitepatypu BkiItouae 32 HayKo-
BUX JDKepena.

Orsap i 00roBopeHHst

Ponv emionoziunux ma namozeHemu4yHux
daxkmopis

CJII'C B1THOCHUTBCS 10 BPOJIKEHUX CEPLIEBUX
BaJ, SIKI BKJIFO4aroTh rimomiasiro JIII 1 moeaHan-
Hsa BapianTiB maronorii AK ta MK. I'inomnasis
JII y Beix Bumaakax (100%) CJII'C noennysa-
J1acs1 3 TIATOJIOTIEI0 KIIalaHiB CEpIIs: aTpe3iero abo
creno3oM AK Ta MK. V 43,4% Bumagkax cre-
Ho3 MK noennyBascs 3 atpesito AK ta 'y 36,4%
criocTepexeHHsx — 31 creHozoM AK; y 18,2%
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criocTepekeHHsx arpesist MK cynpoBomkyeThes
arpesieto AK (Zakharova et al., 2021; CaBuyk Ta
3axaposa 2013; CaBuyk Ta 3axaposa, 2014).

ETtionoris CJII'C 6aratodakropHa, mpoTe He
JOCTEMEHHO BHBYEHA. AyTOIMYHHHI (hakTop sK
NPUYMHY PO3IISAATN HAyKOBLI 13 MEIHMYHOTO
neHTpy awmtsyoi JikapHi [{uanuanHaTti, Oraiio
(CHIA), sixi Bu3Haymmu cepueBuid miosun (CM)
SIK IOMIHAHTHUH ayTroanTured. [lotiM BoHu npu-
nycTwid, mo imyHizamist CM Moxe Nmpu3BecTH
70 TPAHCIUIAIIEHTApPHOTO MPOXOPKEHHSI Mare-
PUHCBKUX ayTOAHTHUTLN 1 MpeHaTaabHOro (eHo-
tuny CJII'C y noniB, siKi 3a3HaU LIbOTO BILTUBY.
[Tigsumeni antu-CM ayTOaHTUTLIA B CUPOBATII
KpOB1 Marepi Ta IUIO/A, a TAaKOXX PEaKTHBHICTh
IgG B miokapai ruio1a KOpearoBaliu 31 HApOCTaH-
HSIM 1IeMii MioKapy, sSika BKJII0Yalia 3SMEHIICHHS
PO3MipiB MOPOKHUHU JIIBOTO ITYHOUKA B ypaKe-
noro noromctBa (Cole et al., 2014).

I'enetnyna etionorist CJII'C nosicHIOETHCS HA-
SIBHICTIO SIK PIAKICHHUX, TaK 1 MOMUPEHUX ayenen
TCHiB, SIK1, KOJIM TTOPYIICHUH eMOpioTeHe3 ceplis,
MOXYTh MPHU3BECTHU JI0 BaJl PO3BUTKY KIIAIaHHO-
ro amapary, 0 XapaKTepHO JUIs AaHOI MaTojo-
rii. Curnansauii msix Notch akTuBye mepexin
eMITeNII0 B ME3CHXIMY MiJl 4ac paHHbOTO Kapji-
oreHesy Ta ¢popmyBaHHs kKamep cepiis (Koenig et
al., 2016; MacGrogan et al., 2018). Kpim Toro,
curHanbH1 Mosekynu Notch cripusitors qudepen-
mianii cepueBux KiamnasiB, a came (paxkTop TpaH-
ckpunii BHLH poguau Hes 13 motuBom YRPW
(HEY)1 1 HEY2 (Soltani et al., 2022; Gomez et
al., 2021). Takum 4YrHOM, N€(PEKTH CUTHAIBHO-
ro mwisixy Notch mpuuerHi no possutky CJII'C.
He3Baxaroun Ha mporpec y reHeTHYHOMY CEKBe-
HYyBaHHIi, Hapa3i reau, acouiosani 3 CJII'C, no-
scHiot0Th Jnme 10-20% sunankis (Parker et al.,
2021; Liu et al., 2021).

BianoBigHo 40 aHamizy  MOJAEIIOBaHHS
CJIT'C na TBapuHax PO3BUTOK €HIOKapAiaibHO-
ro ¢idpoenactoly 0OyMOBICHHIH PO3TATHECHHSIM
Hespioro JIII y moemxnanHi 13 3aCTIHHUM KpoO-
BoTokoM (Shimada et al., 2015). Omy6nikoBano
pesyasratu qocnimkens (Ho, Yap, 2021; Salman,
2021), y AkuX mepeB’s3Ka JIBOTO Mepencepas
emOpioHanbHOTrO cepus kypyaru Ha HH21 Gyna
BuKopucTana sk monens CJII'C, mo nemMoHcTpye
MOp(]oIIOTivHI Ta TeMOAMHAMIYHI OCOOIHBOCTI,
roaiou1 CJII'C mromuanm. Jis miei Moaeni 3axBo-
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pIOBaHHS TIEpeB’si3Ka JIIBOTO Tiepencepis Oyia
3MilicHeHa Ha 3,5 eMOpiOHAIbHUIA JeHb, 110 BiJI-
noBifae craxaii 'amOyprepa-I'aminsrona (HH) 21
Ta MPU3BOAMUTD A0 3HMKEHHS IIBUJIKOCTI KPOBO-
ToKy 1 TucKy B JILII. Yepe3 BiACYTHICTh T€HETHY-
HOI Ta (apMaKoJIOri4YHOT MOAYJALii, HMOBIpHO,
1m0 6ioMexaHika MOTOKy OyJjia MPUYMHOIO HEIpa-
BUJILHOTO PO3BUTKY. OCKUTBKM Ha IUX CTaJIsfAX
OKCHTEHaIlisi eMOpioHa, B OCHOBHOMY, BiJ0yBa-
€ThCS UYepe3 AUQy3i0, TO aBTOPU MPHITYCTHIIH,
10 3MIHU OKCHUTCHallli HE € MPUYMHOI HEeTpa-
BUJIbHOTO po3BUTKY. [lopymiena dyHkuis nepen-
cepap HH25 npusBena 10 3MEHIIEHHS LIBUIKO-
cti kpoBoToky B JIIII. Ha 1mi#i cramii muiyHOUYKH
MalOTh OUIBII TPUKYTHY (OpMYy 3 TOCTPIIIOIO
BEPILMHOIO, a B JESKUX BUMAJKAX aTPlOBEHTPHU-
KyJsipHE 3’ €THAHHS 3MillyBanocss MeaianbHo. Li
3MiHH MPU3BENU JO IMiIBUIIEHHS KOTUBATHHOTO
XapakTepy MmoToky y BinbHIiN crinmi JIIII i Bep-
XIBI[l MUTYHOYKA, a TAKOX JO OUIBIIOI 3aTPHUMKHU
piauau B JILI. ¥V 3B’s3Ky 3 LMMHU yMOBaMH Kpo-
BoToKy Ha HH28 HaBiTh 10 3aBepiieHHs popmy-
BaHHs nieperoponku JIII BusiBisieThes rinmoriac-
tiuHUM, Tofi sK I OyB OimbITUM 3a paxyHOK
koMmrieHcarii (Salman et al., 2021). 3umwkenuit
KPOBOTIK Yy JIIBUX BIJIIJIaX CepIsl MOXKe MpU3BeE-
ctu 10 3MiH (enorunis JIIII Ta aoptu B criekTpi
CJITC (Salman et al., 2021; Rahman et.al., 2022).

Big3HauaeThesi BaKMBa poiib KIIITHH €HIO-
Kapay, emikapay Ta (idbpoOmactiB mig Yac pos-
BUTKY ceplUs Ta JO03pIBaHHSA KapIlOMIOLUTIB,
OCKIJIbKA KIIITUHU €HJIOKapay 4Yepe3 CHCTEMY
BTOPUHHHUX MECEH]IKEPIiB OMOCEPETKOBYIOTh Tpa-
oexymsiito kamep cepus (Bressan et al., 2014).
EnnokapaianbHi BaMKA MICTITh Oarato ¢iopo-
HEKTHUHY Ta T1allypOHOBOI KHCIIOTH, 32 PaxXyHOK
SKMX CHpPHUAIOTH Tpomidepanii KapaioMiolUTIB
Ta 301IBIIEHHIO MacH MioKap/a mija yac eMopio-
rene3y (Miao et al., 2020). ¥V mamienTis i3 CJII'C
OyJ10 BiJI3HAUE€HO 3MEHIICHHS TOMYJIALIT IUX KITi-
tuH (Datta et al., 2023).

Hocnimpxenns Miao et al. mozo mopyuieH-
Hs TIOMYJIAIIi KJIITUH €HIO0Kapay y TaIli€HTIB 3
CJIT'C, npoBenieHe 3a TIOMTOMOTOI0 CEKBEHYBAaHHS
onpnoximitunHol PHK, mokasaio, 1m0 aHoManbHe
BiJIKJIQJICHHS TIO3aKJIITUHHOTO MaTPUKCY Ta €HI0-
TeiaIbHO-ME3eHXIMabHUH TIepexi B €HI0Kap-
TiaMbHUX Ta emKapialbHUX KIITHHAX TPU3BO-
JISITH JI0 3HWKCHHS Tposideparii Ta 103piBaHHS
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Kap1OMIOIIUTIB, IO XapaKTEPHO IJISI PO3BUTKY
CJIT'C (Zhang et al., 2017). ErnoTemianbHO-Me-
3eHXIMAJIBHHUI TIEpexif] - MPoIeC, i Yac SKOro
BHACJIIJJOK MOJIEKYJIIPHUX 3MiH (PEHOTHIl €HJO-
TeMalbHOT KIITHHH 3MIHIOETHCS B CTOPOHY Me-
3€HXIMaJIbHOI KJIITUHHM, IO CTIPHsIE 30UIbIIEHHIO
BIJIKJIQJICHHSI TTO3AKJIITHHHOTO MaTPHKCY, HAIJIN-
IIOK SIKOTO CIIPUYHHSIE PO3BUTOK €HIOKAPiallb-
Horo ¢iopoenacro3y (Silva et al., 2021; Yu et al.,
2022).

Hamomodgpponozciuni munu oyooeu JIII

AHali3 HayKOBHX ITyOJiKaiii IMokasye, IIo
Oynu cipobu knacudikysaru CJII'C Ha Tpu Mop-
¢omoriyni tunu JIII (Crucean et al., 2017): m1i-
JUHOMOIIOHMH, MiHIaTIOPHUH Ta MOTOBIICHUH 13
¢dibpoenacrozoM. Y BHUMAIKy OCTAaHHBOTO Bapi-
aHTy 0araro aBTOpIB XipypriuHy KOpPEKIIil0 BBa-
xaroTh HeeekTuBHO (Chiu et al., 2021).

[Hmi  aBTOpM BUAUIMIM I'STh MaTOMOP-
¢donoriyaux tunis JIII npu paniii nartonorii
(Savchuk et al., 2020). HlimuHOMOAIOHMI THT,
onucanmii Crucean, BiAnoBiga€ IIIUMHONOIIOHO-
rinoriacTuyHoMy, BuauieHomy Savchuk T.,
OCKIJIbKM 00MJIBa aBTOPH 3a3HA4ald, 110 JAHUH
THUI 3aBKIM CYNPOBOJUKYEThes arpesieto AK Ta
MK. Miniatropanii tun (Crucean et al., 2017)
BIJIMOBIAAB  IIUTHHOIMOAIOHO-TiepTpodiuHOMY
tuny (Savchuk et al., 2020), mo BuUHHKaE y pasi
MOEHAHHS MITPAJILHOTO CTEHO3Y 13 aopTalib-
HUM CTE€HO30M/aTpe3i€r0 abo MITpalibHOI arpesii
13 aopranpHuM cteHo3om. JIII 3 ¢idbpoemnacto-
30M CTPYKTYPHO BIAPI3HSUIUCS, IO JO3BOJHIIO
aBTOpaM BUUIUTH HACTYIHI THUIH: IWITIHIPHY-
HUM, JaKyHapHUH Ta JaKyHapHO-LWIIHAPUYHUN
(Zakharova et al., 2021; CaBuyk Ta iH., 2016).
Takuit po3momin Ga3zyBaBcsi Ha OCOOIHMBOCTSIX
MOPOXXHUH, a TaKOX OyloBI MioKapay TpaOexy-
JsipHOTO Ta KommakTtHoro tumy (Savchuk et al.,
2020).

I Tion — IMHONOMIOHO-TIHOILUIACTUYHNIN
JIII HaiMEHIIMX PO3MIpIB 3 IIUIMHOMOIIOHOIO
MMOPOXKHUHOIO 0e3 ¢idpoenacTo3y eHaoKapaa, 3
rinorutaziero crinku JIII, i3 mpaBuibHO cdop-
MOBaHHMM XOZOM BOJIOKOH MiOKapjy Ta BHUpaKe-
HOIO TiNOIUIa3i€0 TpabeKyIsIpHOrO Iapy Mio-
kapna. JII po3BuBaBcs 0e3 HAAXOMKEHHS KPOBi
y WOTO MOPOKHUHY, IO MPU3BEIIO 0 Timoruiasii
MiOKaply BHACIIOK BiJICYTHOCTI HABAaHTAKECHHS
(18,2%).
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II Tun — wrinuHOMOMIOHO-TIMEPTPOPIUHMIA:
JIOI xapaxTepusyBaBcs rinepTpodiero CTIHOK 3a
paxyHOK BHpakeHOi1 TinepTpodii KOMITAKTHOTO
mapy MioKapiy B MOPIBHSHHI 13 TpaOeKyIIpHUM
1 OO0 IIUTMHOIIONIOHOIO MOPOKHUHOKO, HIXK
IpY MEPIIOMY THIIl; IPaBUIbHA OPi€HTALis MiO-
Kap/iaJbHUX BOJIOKOH 30epiranacs. ['ineptpodis
ctiaku JIIII BUHUKaE y pe3ynbTari MOCTHABAHTA-
JKCHHS, 110 CIIPUYMHEHE CTEHO30M YU aTpe3i€lo
AK'y pa3i norparustaas kposi 1o JIII gepes Bia-
KpuTuii creHozoBanuii oTBip MK abo uepes ne-
(eKT MDKIIUTYHOYKOBOI MTEPErOpoAKH (TP arpe-
31 MK) (19,2%).

III v — mumiaapuynnii: crinka JIII rimep-
TpodoBaHa, MOPOKHUHA IMJIIHAPUYHA 13 (iOpoe-
JaCTO30M €HJIOKapAa, XiJl BOJIOKOH KOMITAKTHOTO
1apy 3 NpaBUIBHOIO opieHTalie (42,4%).

IV tun — nakyHapHUil: XapakTepu3yBaBCs Ha-
SIBHICTIO JIAKyH (YHCIIEHHUX MOPOKHUH), BUCTE-
neHux ¢idbpo3oBaHUM eHAOKapAoM. Takox cro-
cTepiranacs BUpPa)XK€Ha JIUCIUIa3is MioKapay 13
NepeBaKaHHAM MiOKapAy TpaOeKyaspHOTro THUITY
(HEKOMITaKTHHI MiOKap/), IPH IbOMY XaOTHYHO
po3TaiioBaHi MioKapzianabHI BOJIOKHA, MPOHU3A-
Hi 3BUBHCTUMHU KaHanami (6,1%).

V tun — nakyHapHO-IMITIHAPUYHUN: (iOpo-
eJ1acTo3 eHAOoKap/aa i3 rinepTpopoBaHUMH CTiH-
KaMU 13 TepeBakaHHSIM KOMITAKTHOTO MiOKap/a.
LlikaBo, mo nopoxxuuna JILII y 6a3anbHiit yacTh-
Hi OyJla DWIIHAPUYHA, B CEPEIHIN Ta amikaabHIN
YacTUHAX CepIsl — IMOPOKHHHA TPEe/ICTaBICHA
YUCJIIEHHUMU JIaKyHaMH y TpaOeKyIsIpHOMY Mio-
Kap7i, o HaraayBajo NOPOKHUHY TpH Tumi [V
(14,1%).

[lepmmii Ta ApyrHid TUI XapaKTepU3yBaJIH-
Cs IIUTMHOMOAIOHOI0 TOPOKHUHOIO, IO OYyJo
OB’ SI3aHO 3 BIJICYTHICTIO €HAOKapAiaIbHOTO (i-
Opoenacto3y. 3MEHIIeHHS 00’ €My MOPOXHHUHU Y
MOPIBHSHHI 13 HOPMOIO CIIOCTEPIranocs y BCiX BU-
nieonucanux Bapiantax (Savchuk T. et al., 2020).

Takox onmcano n’ st TuniB JILI npu CJII'C,
CHHMPAIOYUCh HAa pe3yibTaTd (EeTaqbHOro MpeHa-
tanpHOTO Y3-nochimkenns (Pribadi et al., 2023).
Haii0inpm mommpeHuii Tepmuii THUI aBTOPU
noB’si3yBanu 13 crenozom MK. Jlpyruii tunm xa-
paktepusyBaBcs arpesiero MK, mpu mpomy min
gac Y3-70ChHipKeHHsT He OyJo BHUIUMOTO KpPO-
BoTOKy y JIII Ta #oro CTiHKM HEYITKI 1 TOTaHO
Bi3yastizoBaHi. TpeTiii THIT — BUTIAJIOK 13 BAXKKUM
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creno3oMm MK ta AK. Ilpu uerBepromy THTI CI1O-
crepiraerbest 3ByxeHHs1 JIII, arpesis MK, ne-
(heKT MIXKIILTYHOUKOBOI IEPETOPOIKHU Ta PETypri-
Tallis TPUCTYIKOBOTO KianaHa. OcTaHHil 1’ aTuit
tun onucanuil gk CJII'C pazom i3 BpOIKEHOIO
niagparManbHOO Tprkero. Bumieonucani Tumm
MOXYTh MOCITYTYBaTH MOOIPKOIO KIIIHIYHUX BHU-
MaJKIB JUIS TMOAAJBINOI crucTeMaru3arii Mopdo-
noriyaux tamiB JILI mpu CJIT'C.

Ocnosu nopywienns emopiozenesy. Ponb
giopoenacmosy y eunuknenni eaou.

BinkpuTuMm Ha CbOTONIEHHS 3QJIUIIAETHCS TH-
TaHHs etionorii ¢pidpoenacrozy JILI mpu CJIITC.
@dopMyBaHHS MaTOMOPQOIOriyHUX TUMIB 3 (i-
Opoenacro3om enaokapaa npu CJII'C nos’s3aHo
31 CTaJiel0 eMOpPIOHANBHOTO PO3BUTKY MiOKap-
Iy, Ha sKii 3'sBiseTbest Gidpoenacto3. Didpo-
30BaHMW EHIOKap[ IUIONIB, TOBIIMHA SIKOTO Y
TPETbOMY, UETBEPTOMY Ta I’ SITOMY THIAaX 301J1b-
UIyBajlach MPOMOPIIIHO A0 TepMiHYy BariTHOCTI,
Ma€ psii BIIMIHHOCTEH BiJ €HJIOKapay HOBOHA-
pomxenux (Savchuk et al., 2020). IToroBmenuit
EHJI0Kap/l IJIOAIB 13 HMUIiHApUIHUM Turom JIIII
npu ¢apbysanni MSB (B monudikanii 3epbiHo
J.., Jlykacesuu JI.J1.) npeacraBieHuit MoJIoau-
MU CIIOJYYHOTKAaHMHHUMH €JIEeMEHTaMM SICKpa-
BO-UYEPBOHOTO KOJIBOPY 13 MmiodiOpobiactamu,
MIPH [IBOMY CIIOCTEPIraiocs XaOTUIHE PO3MIIICH-
HSI CHIOJTYYHOTKAaHWHHHX BOJIOKOH, & ITUPKYJISTOP-
Ha BIIOPSAJIKOBAHICTh HAasiBHA JIMILE y BHYTpIill-
HbOMY IIIapi 0€3MocepeIHbO i eHoTeTieM. Y
HOBOHAPO)KEHUX 13 TakuM caMuM Tunom JIII
npu CJII'C ennmokapn mpu ¢dapOyBanni MSB
3a0apBiIIOBaBCs Y CUHIN Kolip, SIK 1 HOpMaJbHa
3pina ¢ibposna TkanuHa. e 1oBOaUTH, 110 TKa-
HUHa, sika Oepe yuacTh y (opMyBaHHI aTOJIOTI4-
HOTO TOTOBIICHHS €HIOKapIy MiJ 9ac pO3BUTKY
IOy, TIOCTYTIOBO JI03PiBa€, IO MiATBEPHKYETh-
csl CTpyKTyporo (Gi0poenacto3y y HOBOHAPOKE-
HuX. Tak y m10AiB 13 4ETBEPTUM 1 II'ITUM TUTIAMU
JIII y mopiBHSHHI 13 TPETIM THUIIOM E€HIOKap/I
Mae OUTBII BHOPSAKOBAHY CTPYKTYpPY KOJIareHo-
BUX BOJIOKOH, 3a0apBJIEHUX Yy CHHIM KOIip, fK i
B HOBOHAPOKEHUX. AJIe y HOBOHAPOIKEHHX
€H/I0Kap/1 BiIPi3HABCS O1BIIOI0 TOBIIUHOIO, O-
piBHSHO 3 eHaoKapaoM 1ofiB (Zakharova et al.,
2021). TakuM YMHOM, TATOMOP(HOIIOTIUHI 3MiHU
y (}ibpo3zoBaHOMy eHIOKapni CBiAYaTh MpoO Iie-
plon BUHMKHEHHs ocTaHHboro. Y rpymi JIII i3

ISSN 2786-6661
eISSN 2786-667X

eHjoKapaiadTbHuM  (10poenacTo3oM CIocTepi-
raBcsi epepo3MoT MIapiB ry0d4acToro Ta KOM-
MaKTHOTO MIOKap/iiB, SKUI MPUTaMaHHUA paHHIM
eranam eMmOpioreHesy. TakuM 4YWHOM, Y TIIOMN-
nazoBanux JIII i3 ¢iOpoenacTo3oM BUSBISIOCS
MOCTYTIOBE 3MEHIICHHSI YaCTKU TPabeKyIsIpHOTO
miokapay Bix IV mo V i no I Tuny 3a paxyHox
HApOCTAHHS YaCTKH KOMITAKTHOTO MiOKapay 3i
30impmenHsaM nopoxkauHu JIUI. Jlakynapuuit
tun JILI noxiOHmiA 10 eMOpiOHAIEHOTO CepIls Ha
4 TWXKHI TecTallll 3 HEYIIUIbHEHUM MIOKap/ioM y
BUIVISAL CITKM Tpabekyn. di6poenacto3 mpusBo-
B JI0 3pOIIyBaHHS TpaOekynd 1 (GopmyBaHHS
YUCJICHHUX MOPOXHUH Ta 3armooiraB ¢GopMyBaH-
HIO KOMIAKTHOTrO mapy Miokapay. Cepiie naky-
HapHo-1wIiHApuyHoro tumy JIII monibue mo
cepls Ha 6-My THIKHI recTalii, KoJiu IoYnHanacs
PEKOHCTPYKIisl TpabeKys Ta yUIiIbHEHHS 3 (pop-
MYBaHHSIM MiOKapAy KOMIIAKTHOTO THIY Y 30B-
HitmmapoMy mapi. Humingpuananii Tam JILI 3a Oy-
JIOBOIO aHAJIOT1YHUHN 10 eMOpIOHAJIbHOTO cepls
Ha 9 TWXKHI recTamii 13 3aBepUICHUM YUIUIbHEH-
HSM MiOKapay Ta c(hopMOBAHOKO MOPOKHUHOIO.
di6poenacTo3 y OCTaHHIX JBOX THIIAX 3amooiras
PO3ILIEHHIO TPaOeKyl Ta YIIITbHEHHIO KOMIAK-
THOTO MiOKapja Ta BIpOTriHO, OyB (axTopom,
110 «(ikcyBaB» pi3HI eTanu eMOpioreHesy cepiist
(Savchuk, 2020).

Ha nymKy neskux BU€HHX, NMPUYUHOIO BH-
nukHeHHs CJII'C 6e3 ¢ibpoenactoldy € 3MileHHS
BJIIBO MallOyTHHOI MDKIUTYHOYKOBOI MEPEropo-
KH B emOpiorenesi. BignoBigHo 1o maromopdo-
JIOTIYHUX 3MiH MPU [IHOMY BUHUKAE IIUTAHOIIO-
nioHo-rinmomactuuauid Tin JIII. OmgHak mosiBy
HIUTMHONOAIOHO-TINEPTPOPIYHOTO THIY MOXKHA
MOSICHUTU 3MIIICHHSIM B eMOpioreHesi mepero-
POZIKH 3araJlbHOTO apTepialbHOro CTOBOypa, 110
BUKJIMKAJIO HAMEHIINH cTymiHb rinoma3ii JIII
(Zakharova et al., 2021).

Ilpoobnemu nikyeanvHoi makmuxu

BusiBnenns maromopdosnoriunoro tumy JIII
npu CJII'C e moxnmuBuM Tipu Y 3-10CTiIKEeHH]
e 10 22 twxHA recraii. Lle gae 3mory He nuie
BCTaHOBHTH BaJly PO3BUTKY, a i mepeadaunTu He-
CIPUATINBI HACIIKN Ta MEpepBaTH BariTHICTb.
Takok HEOOX1THO BU3HAYUTH JIOIUIBHICTH 1 Pi3-
HOBHJ XIpypriuyHOi KOpeKIii: mporeaypa Hopsy-
na abo QetaspHa aopTajbHa BaJIbBYJOIUIACTHKA
(BUKOPUCTOBYETHCS B TIEPEIOBUX KIIIHIKAX CBITY).
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CropustnuBi pesyasraru npouenypu HopByna Bu 3 HOPManbHOIO CTPYKTYpOIO MiOKapja JIiBOTO
onucani pociigaukamu (Zakharova et al., 2021) mTyHOYKA, 11O MOB’S3aHO 3 IEBHUMHU PU3UKAMH
npu HaiiMeHmmx posMipax JIII (I ta IV tunu). nns matepi Ta mnoga. [Ipu npenaranbHOMY BUSB-
Jns  deranbHOi aopTanbHOI BalbBYJIOIUIATUKK  JICHHI THIIIB JIIBOTO HITYHOYKA 3 (h16poenacTo3oM
nouiieHo BukopuctoByBat JILUI II Tumy 3aBas- Ta qucmiasiero MioKapaa MOXIJIHMBO PEKOMEHJY-
KM HaliMEHIIOT CTYIEHI rinoIuiasii Ta HOpMalbHOI  BaTH OaThbKaM IepepuBaHHS BariTHOCTI y 3B’ A3KY
cTpykTypu Miokapaa. Lllnynouku III Ta V TUMIB 3 MPOrHOCTUYHOO HECTIPHUSITIAUBICTIO 1X 715 Oy/Ib
3aBIISIKM BITHOCHO BEJIMKUM po3MipaM Ta ¢pidpo- SKOTo BUAY XipypriqHOi KOPEKIIii.

€J1aCTO3Y € MPOTHOCTUYHO HECHIPUSTIMBUMHU JIJIS dinancyBaHHs

Oy/b SIKOTO BUAY XIPYPIiuHOTO JIIKyBaHHSI. @®iHaHCOBOT MIATPUMKHU BiJl Iep>KaBHOI, IPO-
BucHoBkH MaJICbKOT 200 KOMEPIITHOT opraHi3allii s cTarTs
3 ommdy HAayKOBMX JIKepes BIOMO, IO He oTpuMala

CJIT'C € ckiagHO0 BPOIKEHOIO BaJIOK0 cCepld 3 Konduikr inTepecin

100% cmepTHICTIO 6€3 XipypriyHOTrO JiKyBaHHS. ABTOpH 3asBJISIOTH MPO BiJCYTHICTH MOTEH-

VYenix JiKyBaHHS 3aJ1€KaB Bijl MONEPEHBOro 10- LIHHUX Ta SBHUX KOH(IIIKTIB IHTEpECiB, OB’ s3a-
CJIIJDKEHHSI Ceplld Malli€eHTa, a caMe BCTAHOBJIEH- HUX 3 PYKOIIHCOM

HS TATOMOP(}OJIOTIYHOTO TUITY JIIBOTO IIUTYHOYKA, 3rona Ha myOaikaniro

3MIHHU Yy SIKOMY OOYMOBIIIOBAJIM BUOIp JIIKyBaIb- Bci aBropu 03HaliOMIICHI 3 TEKCTOM PYKOTIHCY
Hoi Ttaktuku. Ilpouemypy HopByna, cyTHiCTH Ta HaJgand 3rofy Ha HOTo ImyOIiKaIito

SIKOT IOJIATaNa y BUKIIFOYEHHI 3 KPOBOTOKY JIIBOTO ORCID ID Ta BHecoKk aBTOpiB

NUTYHOUYKA Ta 3a0e31eUeHHs KPOBOOOITY €TMHUM (A, B, C, D, E, F) Kucherenko Anastasiia

MPaBUM IIIYHOYKOM, JOIJIBHO MPOBOJUTH Ha 0000-0002-7218-0253 (A, B, C, D, E, F)
CepIiX 3 MaKCHMMAaJIbHO TiNomia3oBaHUMU JTiBU- Savchuk Tetiana

MU [IUTyHOYKaMH, 1[0 3MEHIITYBAJIO HAaBaHTAKEH- A — Research concept and design, B —
Hs Ha IpaBuii HUTyHOUOK. Bigkputum mumaerscst  Collection and/or assembly of data, C — Data
MUTaHHS PO BIPOBA/DKEHHS (eTanpHOl Xipyprii  analysis and interpretation, D — Writing the
JUIL TIPOBENEHHS aoprajibHOi BasibBynoruiacTu- article, E — Critical revision of the article, F —
KM TIpH HaMEHIN TimoruiazoBanux Tumax Oymo- Final approval of article
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Abstract: hypoplastic left heart syndrome is a complex congenital heart defect caused by a disorder
of embryogenesis with the formation of mitral and aortic valve defects (atresia and/or stenosis) and hy-
poplasia of the left ventricle. The purpose of the work was to carry out a review and analysis of the sci-
entific literature on the etiology, pathogenesis, morphogenesis, classifications, embryogenesis, existing
methods of treatment of the defect. The analyzed data from Ukrainian and foreign literature were pub-
lished in PubMed in the period 2014-2023. The results of the review indicate a 100% combination of hy-
poplasia of the left ventricle with defects of the aortic and mitral valves. In addition, the type of structure
of the hypoplastic left ventricle depended on the combination of valvular defects (atresia or stenosis).
There is no generally accepted classification of the syndrome in the literature. Five pathomorphological
types of the left ventricle are described, depending on the shape of the cavity, the structure of the wall,
the presence or absence of fibroelastosis: type I — slit-like hypoplastic (18.2%), with maximum hypopla-
sia of the left ventricle and the absence of endocardial fibroelastosis, which was always combined with
arterial atresia and mitral valve. Type Il — slit-like hypertrophic (19.2%), was characterized by the least
hypoplasia of the left ventricle and correct architecture of myocardial fibers, absence of fibroelastosis,
met with stenosis of both valves. The formation of the pathomorphological type with fibroelastosis of
the endocardium depended on the diameter of the opening of the mitral valve, with the largest opening,
type 11l - cylindrical (42.4%) was formed. Type IV (lacunar; the cavity is represented by numerous lacu-
nae (6.1%)), was accompanied by myocardial dysplasia, resembling a non-compact myocardium, was
formed at the smallest mitral opening, and type V — lacunar-cylindrical (14.1%), a cavity in the form of
trabeculae and lacunae with expansion in the basal parts of the heart. In types with fibroelastosis, the
aortic valve was always atresed. Conclusions: hypoplastic left heart syndrome is a complex congenital
heart defect with 100% mortality without surgical treatment. The success of the treatment depended on
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the preliminary examination of the patient's heart, namely the establishment of the pathomorphological
type of the left ventricle, changes in which determined the choice of treatment tactics. The Norwood
procedure, the essence of which was to exclude the left ventricle from the blood flow and ensure blood
circulation by the only right ventricle, is advisable to be performed on hearts with maximally hypoplastic
left ventricles, which reduced the load on the right ventricle. The question of the implementation of fetal
surgery for aortic valvuloplasty in the least hypoplastic types of structure with a normal structure of the
left ventricular myocardium, which is associated with certain risks for the mother and the fetus, remains
open. When types of left ventricle with fibroelastosis and myocardial dysplasia are detected prenatally,
it is possible to recommend termination of pregnancy to the parents due to their unfavorable prognosis
for any type of surgical correction.

Keywords: Hypoplastic Left Heart Syndrome, Endocardial Fibroelastosis, Hemodynamics, Con-
genital Heart Defects, Left Ventricle.
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Menuko-canitapHe 00IpyHTYBaHHS 0e3MEYHOCTi 32CTOCYBAHHSA
NnecTUIUAIB 3 BUKOpUcTaHHAM TexHouorii 3RIVE 3D

Konapariok Muxona, bopucenko Anapiii, AHTOHeHKO AHHA, AJsekciiiuyk Bacuib,
Meabanuyk Penip
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Anomauia: oOHuM i3 akmopis, wo mac 6acome 3HAUEHHS 0N 3MEHUIEHHST NeCMUYUOHO20
HABAHMAdCEHHA HA YINb08I 00 'ekmu ma 6ioyeHo3 8 YoMy, € came CHOCiO 8HecenHs XiMIUHUX 3aco0ig
saxucmy pocaun (X33P). Bionosiono oo oupexmueu €C, 8pe2yibo8ano ma 3anposaoiceHo npoyeoypu
BUKOPUCMAHHA MAWUH A MEXHON02IU 340 Oe3neyHoeo eHeceHHs necmuyuoie. OOHUM i3 OCHOBHUX
NOJIOJICEHD, SIKI 8PAX06AHI 8 YIll OUPEeKMUBI, € OYIHKA PUBUKY BUKOPUCMAHHA MEXHIKU OJisi 6HeCeHHS.
X33P. ¥V x00i pobomu 6y10 npogedeno meouko-canimapue 00IPYHMY8AHHS Oe3NEeYHOCMI 3ACMOCY8AHHI
necmuyudie 3 suxopucmanuam mexuonoeii IRIVE 3D. Jocniodcenns nosedinku 0io4oi peuoguHu —
Oighenmpuny — nposoOUnU 3a OONOMO20I0 HAMYPHO2O eKCnepumMenmy,; 8i00ip npob IpyHmy ma pociuH
npoBOOUNU BIONOBIOHO 00 BCMAHOBIEHUX MemoouyHux pekomenoayii. 3RIVE 3D — ye innosayitinuii
cnoci6 enecennss necmuyudis. Ompumani pe3yiemamu 6Kka3yioms Ha me, wjo miepayis Oipenmpuny 3a
npoghinem 6 niwanux ma (pyHmax 6azamux OpeaHivHuUMU CRoIyKamu oysice Huzvka. Peuosuna matisce ne
KOHYEHMPYEMbCA y 6EPXHIX MA HUNHCHIX B00OHOCHUX 20PU3OHMAX, OCKLIbKU Oil0Yad Peyo8UHA 8IOHOCHO
no2amo posyunsemovcs y 800i. Ilepiod nanigpoznady Oighenmpuny 0o 4 0i6, matixce NOBHO20 po3NAOY
(95%) — 15,4 006u i nognozo poznady (99%) — 26,7 0oou, koncmanma wieuoKkocmi pyliHayii 0opisHweana
0,19 006u’ npu suxopucmanni mexnonozii 3Rive3D ons 6necenns npenapamy Bpizeiio 3Rive 3D, KC. Ipu
NOPIBHAHHI OMPUMAHUX OAHUX 3 CEPEOHIMU BEUYUHAMU 8 THULUX Kpainax €8ponelicbkoeo pe2ioHy 6y1o
BCMAHOBIIEHO, WO BOHU € HUNCUUMU 810 ompumaHnux. Taxodc Oy10 po3paxo8ano iHOeKC NOMeHYIliHO20
BUMUBAHHSA [3 8DPAXYBAHHAM Nepiody HANigpo3naody, AKUU 8CMAHOBIEHO 8 A2POKIIMAMUYHUX YMOBAX
Vkpainuicmanosug-0,76y.0., wo c8iouums npo Ha036UUAUHO HUZLKY UMOGIPHICTb BUMUBAHHAY TPYHIMOG]
800U. 30 NOKA3HUKOM KOHCMAHmMU copoyii opeaniyHum gyeneyem, wo cmanogums 236610 mn/e — 5 knac
(ne mobinbHa cnonyka). Inmeepanvhuti 6ekmop Hebezneunocmi 05 bipenmpuny cmanosums 51,9 danis,
Wo ceiouums npo cepeonii pusux Hebesneunocmi. Bcmanoeneno, wjo npu enecenni npenapamy bpizetio
3Rive 3D, KC 3 euxopucmannsm 3Rive3 D mexnonoeii nepioo nanispytinysanus 0igheHmpury cmarosuid
3,6 000U, WO € HUMCUUMU 810 OMPUMAHUX CEPEOHIX 8elUdUH 6 THUUX Kpainax €8ponelicbkoeo peciony.
Bionogiono 0o J[CanlliH 8.8.1.002-98 3a noxasnuxamu cmitikocmi y IpyHmi CROIYKY MONCHA 8iOHecmu
00 4 knacy Hebesneunocmi (ManoHebe3NeYHUX CNoyk), y 600i — 0o 1 knacy Hebezneunocmi (HA036UYALIHO
Hebe3neunux).

KurouoBi cioBa: 3aiuIiKu NMECTUIMIIB, OIIHKA PU3HMKY, CaHITapHI OOCTEXEHHs, 3a0pyaHIOBaYi
BOJIH, 3a0pyIHIOBAYl IPYHTY.
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Beryn

B psai HaykoBUX nociipkeHb (Arias-Estévez
M. et al. (2008), Lamichhane, J.R. (2017), Li Z.
(2017), Syafrudin, M. et al. (2021). Wotejko, E.
et al. (2020)) BucBitTieHa iHdopmaris MO0 Ha-
CHIIKIB JOBTOTPUBAJIOTO BUKOPUCTAHHS TIECTH-
LUUIHUX Tperaparis, 10 TPU3BOJUTH JI0 X HAKO-
NMUYeHHs B 00’ €KkTax O10IIEHO3Y, a caMe B IPYHTI,
MiJ3eMHUX BoJax Ta atMocdepHomy noBiTpi. B
HAayKOBO-JOCHIIHUX pOOOTaxX, MPOBEJICHUX B Pi3-
HUX KpaiHax, € MATBEpIKEHHS TOTO, IO IPYHT
€ HEBiJ’€MHOI0 YaCTHHOIO Y JIQHIFOTY Mirparii
JIIOYUX PEYOBHUH NECTHLUAHUX (POPMYIALIN, a
CTyHiHb KOHTaMiHaIii KCEHOOIOTHKaMHU MOXKe
BIUIMBATH Ha OE3MEUHICTh XapuOBUX MPOIYKTIB.
KinpkicTh Ta yacTKa HaXOKEHHS JIFOYHX PEUO-
BHH XIMIYHUX 3ac00iB 3axucty pociuH (X33P)
JI0 arponpOAYKIli 3aleKUTh BiJ (Pi3UKO-XiMid-
HUX XapaKTEePUCTUK IPYHTY, KIIIMAaTUUYHUX YMOB,
croco0y BHECEHHsI Ta HOPMHU BUTPAT Mpemnaparis.

OnHuM 13 ¢pakTopiB, 1[0 Ma€ BaroMe 3HaYeH-
HS JUUISL SMEHIIICHHS TIECTUITUIHOTO HAaBaHTaKEH-
HS Ha IUThOBI 00 €KTH Ta OI10IIEHO3 B ILIIOMY, €
came croci6 BHecenHs X33P. BiamomimHo mo
mupextuu €C (Directive 2009/127/EC), Bpery-
JTHOBAHO Ta 3alPOBA/DKEHO MPOIETYPH BUKOPH-
CTaHHS MAaIllMH Ta TEXHOJIOTINA 3a/U1s O€3IIE4HOr0
BHECEHHA nectuiuAiB. OJHUM 13 OCHOBHUX TO-
JIOKEHbB, SIKI BpaxoBaHi B I1i JUPEKTHBI, € OLliH-
Ka PU3UKY BUKOPUCTAHHS TEXHIKU JIsI BHECEHHS
X33P. [lns ybOe3nedeHHs] HACEICHHS Ta 00’ €KTIB
HABKOJIMIITHHOTO CEpeOoBUIIa Oyinu BBEICHI J0-
JATKOBI BUMOTH IOJI0 IIHOTO BUJY YCTaTKyBaH-
HS. 3ampoBaKEHO KOHTPOJIb Uil 3MEHIICHHS
BTpaT Ha HELIJIbOBUX IUISHKAX, 110 B CBOIO Yep-
Iy Ma€ 3a0e3NeUnTH 3MEHIIICHHS BUTPAT MEeCTH-
[U/IB, MAaKCUMAJIBHO TiABUITUTH €(EKTHBHICTH
iX 3acTOCyBaHHS Ta MiHIMI3yBaTH HETaTUBHUUI
BIUIMB Ha TOBKIJUIS.

Mera

Menuko-caHiTapHe OOIpyHTyBaHHs Oe3meu-
HOCTI 3aCTOCYBaHHI MECTUIM/IIB 3 BUKOPUCTAH-
HssM Texnonorii 3RIVE 3D.

Marepiauau i MmeToau

Cucrema BHeCeHHS 3ac00iB 3aXUCTY POCIUH
3RIVE 3D € yHIKaIpbHOIO TEXHOJIOTIE ISl 00-
POOKH CUTBCHKOTOCTIONAPCHKUX KYJIBTYP, IO A€
3MOTy MiHIMI3yBaTH 00’ €MU BHECECHHSI TIECTUIIN-
JiB Ta MiABUIIUTU QYHKIIOHATILHY €()EeKTUBHICTb.

ISSN 2786-6661
eISSN 2786-667X

Texnonoris 3RIVE 3D no3Bosnisie koHBEpTYBaTH
TpaauliiiHe BEeTUKO0O €MHE 3aCTOCYBaHHS B Ma-
JI000’€MHE 3aBIIKH HOBITHIM TEXHOJIOTII momadl
MOCIBHOTO Marepiany pa3om i3 necturuaom (US
10709058 B2 (2021)).. 3RIVE 3D — 1e inHOBa-
LIAHUN CII0C10 BHECEHHS 1HCEKTHUIINIIB.

Ammikatop 3D RIVE  RESEARCH
MACHINERY 6yn0 npueiHaHo A0 CiBaJIKU TOY-
Horo BuciBy "CiBajika MyHKTHPHA YHiBepcaabHa"
(CIIY-4), sika Mae MDXKCEKIIiifHE pO3TallyBaHHS
KoJIic 1 arperaryerbes 3 Tpaktopom KOM3. Ha
JTUISIHII TUToIero 1 ra pa3oM i3 BUCIBOM KYKYpYy-
JI31 OTHOYAcHO 00poOmsimn rpyHT. Hopma BuTpar
npenapary ckianana 1,2 in/ra. Burpara po6odoro
po3uuny — Bix 2,5 10 3,0 n/ra. Po3uuH 3MinryeTsb-
Cs1 13 BOZIOIO Ta MOBITPSM, 1110 CYIPOBOIKY€ETHCS
YTBOPEHHSM IIiHHU, B SIKY, 3pEILITOI0, 1 BKJIAIA€Th-
Cs1 HACIHWHA ITiJ] YaC BUCIBAHHA.

JlocnipkeHHsT TOBENIHKK Ji04901 PEeYOBU-
HU — OiheHTpUHY — MPOBOIWIN 3a JOTIOMOTOIO
HaTypHOTO E€KCIEpUMEHTY; BII0Ip Mpod IpyHTY
Ta POCIWH MPOBOIWIN BIAMOBIIHO /10 BCTAHOB-
JIEHUX METOIUYHUX peKkoMeHamii (YHidikoBaHi
npaBuia Bigoopy...., 1979): Big MomeHTy 00p00-
KM Ta Hajali y piBHI MPOMIKKH 4acy MPOTATOM
BCHOTO MEpioAy Bererauii KyJIbTypHU ax 10 MO-
MeHTY 300py Bpoxaro. [lapanensHo BinOupanucs
KOHTPOJIbHI 3pa3KH IPYHTY, POCIHH Ta BPOXKAIO
3aJ1s TIOPIBHSHHSA 13 pe3y/IbTaTaMi OTPUMAHUMHU
pu 00poOIIi IITHOBUX KYJIBTYP.

Jlokaris npoBeeHUX HAaTYpHUX JOCIIIKEHb
BKJroUania 1Bl mpoBiHIii JlicocTenmoBoi 30HU:
npaBobepexHa nposiHiisa (Kuiscbka 06i1., bino-
HEPKIBChKHIA p-H., ¢. Mana Binpmanka; XKuto-
MUpcbka 001., bpycuniBcbkuii p-H., c. Bucoke;
Binaunpka 001., XMUTbHUIBKUNA p-H., C. binuit
PykaB), mniBoOepekHa HHU30BHHHA MPOBIHIIA
(KuiBcbka o61n., bopucminecekuii p-H., c¢. Jlro-
Oapii). IlpaBoOepexxna mposiniis Jlicocremy
XapaKTepPU3YEThCS HACTYITHUMH THITAMU IPYHTIB:
YOPHO3EMH OTi30JICH] MEPEBAKHO Ha JIECOBUX
MopoJiaxX, JIy4HI Ta YOPHO3EMHO-JIy4HI I'PYHTH,
JIEPHOBO-CEPEAHBO-1 CIA0O0III30JUCTI CYIIIIaH1
1 CYIJIMHKOB1, YOPHO3EMH THIIOBI TTOMIPHOBHCO-
KOTyMyCOaKyMyJsTHBHi. JIiBoOepekHa HU30BUH-
Ha npoBiHuis JlicocTeny — TeMHO-Cipi OMi1301eH1
MOMIpPHO CJIA00TyMYCOAKyMYJISITUBHI, YOpHO3€-
MU OIIJ30JI€HI CEePeIHBOIYMYCOAKYMYJISITUBHI
(Panos Panagos et al. (2011)).
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B pamkax meauko-caHiTapHOI OIlIHKH TTOTEH-
1iHOT HeOe3MeYHOCTI 3a0pyIHEHHS TPYHTY Ta
WOT0 BIUTMBY Ha MITPAIlI0 B CUCTEMI «IPYHT —
MiJJ3eMHI Ta TOBEPXHEB1 BOAW», OyU MPOBEICHI
HaTypHI TOCIPKeHHsI 1HCeKTHINAY OlheHTpUHy
3 ypaxyBaHHIM I'PYHTOBHX Ta KJIIMaTUYHUX YMOB
VYkpainu.

JInst OIIHKK MITpaIiiiiHoi 3JaTHOCTI TECTH-
IIUJ1iB KOPUCTYBATMCS TAKUMHU TOKa3HUKaMH: Ko
(xoHCTaHTa copOuii opraniunum Byrienem), GUS
(Groundwater Ubiquity Score) — iHIeKC TOTEH-
IHHOTO BUMUBAHHS, SIKUW TTOKa3y€e HMOBIPHICTh
Mirpariii pe4oBHHU 3 IPYHTY B ITiI3€MHI1 BOJIH.

3 MEeTO0 OLIHKU MIrpamiifHoi 34aTHOCTI me-
CTUIUIIB 3 TPYHTOBOTO MPOQIII0 O MiA3EMHUX
BOJI, OyJ10 BUKOPUCTAHO JBA OCHOBHI MOKA3HHUKHU:
Koe, 110 € KOHCTaHTOIO COPOITii OpraHiYHUM BYT-
nerem, i GUS (Groundwater Ubiquity Score) —
1HIEKC ITOTEHIIITHOTO BUMHUBAaHHSL.

Mirpauiiiny 3natHicTh OiheHTpUHY 32 KOHC-
TaHTOI0 Ko, OIIHIOBAIM BUKOPUCTOBYIOUH Mik-
Haponny kinacudikarniro SSLRC (Soil Survey and
Land Research Centre (1998)).

IHmekc MOTEeHIIITHOTO BHMHBAaHHSA pO3pa-
XOBYBaJIM 332 (OpMYJIOK0 | 3ampoOnOHOBaHOK B
(Gustafson DI (1989)):

GUS = lgTSO X (4 - ngoc) (1):

ne GUS — iHiekc MoTeHIIHOr0 BUMUBAHHS, Y.0.;
Tso — IEP10/] HAIIBPYHHYBAaHHS PEYOBUHH y IPYH-
Ti, 100a; K,. — KOHCTaHTa copOuii opraHivHUM
BYTJIEIIEM, MJI/T.

IIpn Bemmumni GUS>4,0 iMOBIpHICTH MO-
TpaIISHHS TIECTUIUAY Y TPYHTOBI BOIH € TyKe
BrucokuM (1 kmac), saxmo GUS B mexax 3,0-4,0 —
BUCOKUM (2), B Mexkax 2,0-3,0 — momipuum (3), B
mexax 1,0-2,0 — au3pkum (4), B mexax 0,1-1,0 —
nyxe Hu3bkuM (5), sxkmo GUS <0,1 — naa3su-
yaitHo Hu3bkUM (6) (Vogue PA et al.(1994)).

Takox, 3a hopMymor0 2, HaBEIEHOIO B JOCIi-
mkerHi Sergeev SG. et al. (2010), 6ynma po3pa-
XOBaHa TOKCHYHICTh 1 KyMYJISITUBHI BIaCTUBOCTI
PEYOBUHHU, & TAKOXK 30HA 01070TTIHOT JiT (Zpiol.ef))

Zyiol.ef = LDso/Limen (2);

ne LDsy — mo3a, mo Bukaukac 3aruoeiab 50%
LIypiB MpU OJHOPA30BOMY BBEAEHHI B LIUIYHOK,
Mr/Kr; Lime, — mopir XpoHIYHOI Aii MpH nepopaib-
HOMY HaJIXOJDKEHHI B OpPraHi3M IIypiB, MI/KT.
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3a dopmynoro 3 Oyn0 po3paxoBaHO I1HTE-
rpalibHIi BeKTOp HeOe3nmeuHocTi (R):

R=1\x*+y*+z* 3)

e X, ¥, z —OIlIHKa 1HAEKCY MOTEHI[IHHOTO BH-
MHUBaHHS, NIEPI1Oly HAMIBPO3KIAJaHHS y BOJI Ta
30HM O100T1YHOI A1, BiAMOBiHO (Oamm).

Pesyabraru

Bipentpun npakTuyHO HEe Mirpye 3a mpodi-
JeM, SIK B MIIIAHUX, TaK 1 0araTux OpraHiuHUMU
cnonykamu rpyHtax (PPDB (2024)). Cnomyka
BITHOCHO TOr'aHO PO3YMHHA y BOi, B 3B'SI3KY 3
UM, PEYOBHHA HE KOHLIEHTPYETHCA y BOIOHO-
cHUX Topu3oHTax. llepion HamiBpyiHYBaHHS
y Bogi ckianae 8 mib; B cCUCTEMI «Boja/ocam» —
161 noba. Koncranra copOIiii opraHiuHuM ByT-
JeneM CTaHoBUTH 236610 mi/t.

bidpenTpun neMoHCcTpye HU3BKHI PIBEHb Mi-
rpaiii y BepTUKaIbHOMY MpoQiii, 0 crocTepi-
raeThesl K Y IPYHTAX 3 BUCOKUM BMICTOM IIICKY,
TaK 1 B IpyHTax, 0araTux opraHiyHUMHU PEYOBH-
HaMmu, 3riaHo0 3 gaaumu (PPDB (2024)). g cro-
JyKa XapaKTepu3y€eThCsl HU3bKOIO PO3UMHHICTIO Y
BOJIHOMY CEPEIOBHIII, 110 0OMEXYE T 31aTHICTh
0 HakonuueHHs B akBigepax. Ilepion HamiB-
pylHyBaHHs O1EHTpUHY B aKBaTUYHOMY CEpeJi-
OBHWII[i CTAHOBUTH MpHUOMU3HO § 1i0, Tomi K y
CHCTEMI «BoJia/0cajy 1el nepioj MpoJOBKYETh-
cs 1o 161 nusa. Koncranrta copOuii opraHiuHuM
ByryieneM OiheHTpHHY BCTaHOBJIEHA Ha PiBHI —
236610 mi/t, 110 CBIIYMTH PO 3HAYHY a(iHITET-
HICTh /IO OPTaHIYHOTO MaTepially IPyHTY 1 HU3bKY
MOOUIBHICTH Y BOZHOMY CEPEIOBHIII.

VY pamMkax HayKoBOi poOOTH OyJ0 311MCHEHO
MOJIbOBI TOCHIIKEHHS B PI3HOMAaHITHUX arpoKJii-
MaTMYHUX YMOBaX IMIBJEHHO-CXIIHOI €Bpormu,
OXOTUTIOIOYH CIIEKTP THITIB TPYHTIB, 3 METOIO Je-
TaJi30BaHOTO aHAJII3y Mirpaiii Ta HepeTBOPEHHS
incextuuuay bpireiin 3Rive 3D, KC B exocucre-
Max MpH 3aCTOCYBaHHI 1HHOBAI[II{HOT TeXHOOT1]
3RIVE 3D.

Byno BusiBiieHO, 1110 B I€Hb 3aCTOCYBaHHS 1H-
cexkturuay bpiretin 3Rive 3D, KC 3 amutikaropom
3RIVE 3D piBens koHueHtpaiiii 6iheHTpuHy y
rpyHTi ctaHoBuB MeH1ie 0,05 mr/kr. YUepes 3 nHi
miciast oOpoOKM KIIbKICTh OlpeHTpUHY Yy IPYH-
Ti Tpoxu 3pocna i ckmana 0,083+0,015 wmr/kr,
a Ha 7-W JeHb MOrOo KOHIICHTpAIlis CTaHOBWIJIA
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0,06+0,01 Mr/KT, 110 B CBOIO Yepry MEHIIIE PiBHS
Bcra"osneHoi OJIK (0,1 mr/kr).

bazyrounch Ha OTpUMaHMX 3HAYCHHSAX 3a-
JMIIKOBUX KUIBKOCTEW MECTULMIY Y IPYyHTI,
HamH OyJo pO3paxoBaHO KOHCTAHTH IIBUIKOCTI
po3nany (K) Ta kinbKicHI mapaMeTpu CTIHKOCTI
B IPYHTOBOMY Ta BOJHOMY CEPEIOBHIII 32 Me-
TOZOM HaWMEHIINX KBaJpaTiB, BKIIOUAIOUHU IIE-
piogu posmanay Ha 50, 95 ta 99 % (Tso, Tos 1 Too)
(muB. Tabmuio 1).

HactynuuMm etanom O6yB po3paxyHOK 1HIEKCY
noteHiinoro BumuBaHHs (GUS) 13 BpaxyBaH-
HSl TIEpIOy HAMiBpO3Maay, KMl BCTAHOBJICHO B
arpoKJIIMaTUYHUX YMOBax YKpaiHU 1 CTaHOBUB
-0,76 y.o., IO CBITYUTH PO HAJ3BUUAWHO HU3b-
Ky MMOBIpHICTh Mirpauii y rpyHToBi Boau. Bin-
MOBITHO JI0 BEJIMYMHU KOHCTAHTH copOuii opra-
HIYHAM ByIJIELIEM, IO cTaHOBHTH 236610 mu/r
pEYOBHHY BiHECEHO 10 5 kiacy (He MoOiIbHA
CIIOJTyKa).

BumenaBeneHi po3paxyHKH HaJalld MOXKITU-
BICTh pO3paxyBaTH 30HY O01070TTYHOT T (ZbioL.f)
Ta MPOBECTH OILIHKY 3@ IHTETPAJILHUM BEKTOPOM
He6esneunocTi (R).

3ona GionoriyHoi xii 1y 6iheHTpUHy CTaHO-
BUJIA:

Zviotet = 54,5mr/xr / 4,7 mr/kr = 11,6, 110 cBia-
YUTh PO HU3BKHUH PiBEHb HEOE3MEKH.

InterpanbHuii BekTOp HeOe3meyHo T i Oi-
(denTpuHy craHoBUTH 51,9 GamniB, MO CBIAYUTH
PO cepenHiil pu3nK HeOe3MeuHOCTi.

OO0roBopeHHs1

3a pe3yapraTaMy HaIllNX pPO3paxyHKIB Ta aHa-
ni3y nanux BiamoiaHo no JICanlliH 8.8.1.002-98
(Hdepxcrangapt (1998)), 6idpeHTpUH BITHOCUTH-
cs 10 4-ro Kiacy HeOe3NeyHOCTi, 32 MOKa3HH-
KaMU CTIMKOCTI y TIPyHTI, Y BOAI — HaJ3BUYaM-
HO HeOe3mneuHux, 1-wil kimac HeOe3nmeuHocti. Li
JlaH1 CTAaHOBJISATH OCOOJIMBHIM IHTEPEC Y KOHTEKCTI
OIIIHKY PU3HKIB JJI JOBKLIS BiJl BUKOPUCTAHHS
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OideHTpUHY 1 PO3POOKH CTpaTeriii ynpaBIIiHHSI
PHU3UKaAMU.

OTpumaHi pe3ylbTaTd MOJbOBUX BHUIPOOY-
BaHb IIPU BUKOPHCTAHHI Cy4acHOI TEXHOJIOTI1 3a-
crocyBaHHs nectuniuaiB 3Rive3D B pi3HUX arpo-
KJIIMaTUYHUX 30HAX YKpaiHH 3 BCTaHOBJICHHSIM
NEPCUCTEHTHOCTI OiheHTpUHY B IPYHTI, IOKa3a-
JIM MEHIITY HOTO MEPCUCTEHTHICTh y IOPIBHSHHI 3
JTAHUMH, OTPUMAHUMH B arpOKJIIMaTHYHUX 30HAX
iHmux kpaid (PPDB, 2024).

B xomi nmocmimkeHHss Oynu OTpuUMaHi 3Ha-
YeHHS KOHCTAHT IIBHUIKOCTI pyWHamii s Oi-
bentpuny: nepiog posknaaanus 50 % BuximHoi
KUIBKOCTI pedoBuHU — 3,6 mobwm, 15,4 modbu mms
po3knaganuas 95 % ta 26,7 nobu s po3kiIagaH-
Hs 99 % peyoBUHM, KOHCTAHTA IIBUIKOCTI pyiHHa-
il — 0,19 no6wu'. 1i 3HaYCHHS HWXXYi TOPIBHSIHO
3 CepeIHIMU JaHUMU, OTPUMAaHUMH B 1HIIUX Kpa-
inax €porneiicekoro periony (EFSA, 2011). [lo-
CJIIJIKCHHS TIpoBeieH] B €Bporneiicbkkomy Coro3i 3
METOI0 BH3HAYEHHsI MBUJIKOCTI pO3KIaJaHHs Oi-
(GeHTpuHY B I'PYHTI [TOKa3ylOTh HACTYIIHI pe3yJib-
TaTu: Tso — Big 54,2 mo 173,7 ni0, teo — Bix 223 1o
577 ni6 y maboparopHUX yMOBax; Tso — BiJ 5,4 110
267 ni6, too — Big 135,3 10 965,2 ni6 y HaTypHHX
ymoBax. [locmimkenns HaBeneHi B (PPDB, 2024;
EFSA, 2011) Takoxx miATBEPIKYIOTh LIUPOKUI
qiarna3oH 3Ha4eHb Tso Big 65 1o 125 nuis, abo Bix
2 10 6 MicCAIIiB B 3aJIE)KHOCTI B/l TUITY TPYHTY.

3nayenns iHmekcy GUS, skxe craHOBUTH
-0,76 y.o., BKazye Ha TyXe HU3bKY HMOBIPHICTh
BUMHUBaHHA OiQeHTpHHY y TIpyHTOBI Bomu. Lle
BaYXJIMBHI MIOKA3HUK, IKHHA CBITYUTH TIPO Oe31ed-
HE BUKOPHUCTAHHS [IOTO MECTUITUTY 3 TOYKH 30pY
PU3UKY 3a0pyJHEHHSI TPYHTOBUX BOJ, HU3BKY
HWMOBIpHICTh YPa)K€HHS HEIJIbOBUX OpraHi3MiB
BOJIHOT €KOCHUCTEMH, OCOOIMBO B pailoHax 1HTEH-
CHUBHOTO CLJIbCHKOTOCIIOIAPCHKOTO BHPOIIYBaHHS
KyKypyA3d TpHU JOTPUMaHHI PEKOMEHIOBAHUX
HOPM BHECCHHSI.

Taoauus 1. HIBuaxicTs pyiiHarii 6ipeHTprHY B IPYHTI

[Noka3HWKH MIBUAKOCTI pyHHAI] B IPYHTI

k!, moba Ts0

T95

*

T99 T50

0,194+0,031 3,55+0,965

15,38+2,134

26,66+4,64 26,0-86,8

Hpumimku: 1. «k''» — KOHCTaHTa MIBUIAKOCTI py#Hartii; 2. «Tso» — mepioa poskinananusa 50 % BUXiTHOT KiTBKOCTI
PEUOBHHH; 3. «Tos» — MEPiofl po3kIagants 95 % BUXiAHOT KITBKOCTI pEUOBUHH; 4. «To9» — MEPIOA pO3KIaJaHHS
99 % BUXiAHOI KITBKOCTI pedoBHHH 5. «*» — 3a nanumu jgiteparypu (PPDB (2024)).
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3HaueHHSA Zvioler, K€ CTAHOBUTH 11,6, BKazye
Ha HHU3BKHH piBEHb HEOE3MEKH, TOMI SIK IHTE-
rpajbHUN BEKTOP HEOE3MEYHOCTI, 1110 CTAHOBUTh
51,9 6amniB, cBimuuTh Npo cepenniil pusuk. Lle
MIJKPECITIOE HEOOXITHICTh 3BAKEHOTO TMIAXOMY
70 BUKOpPHCTaHHS OieHTpHHY, 3 0COOIHMBOIO
YBArolo J10 3aX0/IiB 31 3HIKECHHS pU3UKY JIsl HaB-
KOJIMIITHHOTO CEPEIOBHIIIA.

Ha namy aymMKy e HosICHIOETBCS, MepIl 3a
Bce, ocoommBicTio TexHouorii 3Rive3D, mo 103-
BOJISIE MaKCHMaJbHO 3MEHIIUTH HOPMY BHTpar
NEeCTULHIY Ta 3a0e3neuye TOUHEe BHECEHHS HOro
B OOpPO3HY OJHOMOMEHTHO 3 BHCIBOM HAaCiHHS
KyKypya3u. Takok, BakKJIMBE 3HAUE€HHS MalOTh
KJIIMaTo-MOTrO/IHI YMOBH, THII IPYHTIB, 3HAYECHHS
ix pH, BosoricTh 1 TeMneparypa MnoBiTps, IHTEH-
CHBHICTH yIbTPadioneToBOro BUIPOMIHIOBAHHS
Ta 1HIII.

Ha mam mormsia, me MoXHA TOSCHUTH, Ha-
camnepes, yHikajbHICTIO TexHojorii 3Rive3D,
sKa JJ03BOJIA€ 3HAUYHO 3HU3UTH HOPMY BHTpar
NEeCTULMY 1 3a0e3Medye TOUHe BHECEHHS HOoro B
OOpO3HY OHOYACHO 3 BUCIBOM HACIHHS KYKYpY-
n3u. KpiM Toro, BayJIMBYy poib BiIIrparOTh Kili-
MaTHU4Hi Ta MOTO/HI YMOBH, TUIIH I'PYHTIB, iX pH,
TEMIIEPATYpPHO-BOJIOTICHUN CTaH MOBITPSIHOTO
CEepeOBUINA, IHTCHCUBHICTD YIBTPagioIeTOBOrO
BUITPOMIHIOBAHHS Ta 1HIII (PaKTOPH.

BucHoBku

1. BcraHoBneHo, 10 MpU BHECEHHI Mpera-
pary bpireiin 3Rive 3D, KC 3 Bukopuctanusm
3Rive3D TexHojoOrii mepioa HamiBpyHWHYBaHHS
OideHTpuHy cTaHOBUB 3,6 MOOH, IO € HUKYU-
MU BiJI OTPUMaHHUX CEPENHIX BEJIMYMH B 1HIIMX
KpaiHax €Bponelcbkoro periony. BinnosinHo 10
JCanlliH 8.8.1.002-98 3a noka3HHKaMH CTiiiKo-
CT1 y TPYHTI CIIOJYKY MO>KHA BiJHECTH 110 4 Ki1a-
cy HeOe3neyHOCTi (MaloHE0e3NIeYHHX CIIOMYK), Y
BoJil — 10 1 Kiacy Hebe3neuHoCT] (HaA3BU4aiiHO
HeOe3MeUHUX).

2. Manuii TepMiH HamiBpo3Majy, BUCOKI 3Ha-
YeHHs] KOHCTAHTU copOLii OpraHiyHUM BYyTJIE-
1IeM 1 BiJI’€MHI 3HAYEHHS 1HAEKCY MOTEHI[IHHOTO
BUMHUBAHHS CBIiYaTh NMPO HU3BKY MIrpauiiHy
3MaTHICTh OiDEHTPUHY Ta PHU3UK 3a0pyIHEHHS
IPYHTOBUX BOJ. IHTerpanbHuil BEKTOp HEOE3-
TEYHOCT] HABEICHOTO MEeCTUIIUTY CBITIUTH MPO
CepenHii piBeHb PU3UKY KOHTaMiHAIll Mig3eM-
HUX BOJ.
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3. Pesynpratu 1150T0 JAOCIIKEHHS ITiAKPEC-
JIOI0Th HEOOXITHICTh YIOCKOHAJCHHS HasBHHUX
Ta BIPOBAXKEHHSI HOBITHIX TEXHOJIOT1 BHECEH-
HSl TECTULIUIIB B CLIBCHKOTOCIOIAPCHKY IMpaK-
TuKy. lle 103BONMUTH JOCTOBIPHO TMOKPAIIUTH
JOTPUMAHHS MEIUKO-CaHITAPHUX HOPMATHUBIB
MIO0 1X 3aCTOCYBaHHS 1 THUM CaMHUM 3HHU3UTH
pU3UK 3a0pynHEHHS 00 €KTIB HaBKOJIHUIIHBOTO
CEpEIOBUINA Ta HETATHBHHUK BILIUB HA 3JI0POB’S
HACEJICHHS.

DiHaHCyBaHHS

®diHaHCOBOI MIATPUMKHU BiJ JEp’KaBHOI, TPO-
MaJICbKOT a00 KOMEPIIIITHOT opraHi3allii s cTaTTs
HE OTpHUMala.
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Abstract: one factor of significant importance for reducing the pesticide load on target objects and
the biocenosis as a whole is the method of introducing Plant Protection Products (PPPs). In accordance
with the EU Directive, procedures for the use of machinery and technologies for the safe application
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of pesticides have been regulated and implemented. The behavior of the active substance - bifenthrin -
was investigated through a field experiment; soil and plant samplings were carried out in accordance
with established methodological recommendations. 3RIVE 3D is an innovative method of insecticide
application. The active substance bifenthrin does not practically migrate across the profile in sandy and
organic-rich soils. The compound is relatively insoluble in water, which prevents its concentration in
aquifers. When applying the Brigade 3Rive 3D product, the half-life (t50) of bifenthrin was 3.6 days, 195
— 15.4 days, and 199 — 26.7 days, with a degradation rate constant of 0.19 days-1, which is lower than
the average values obtained in other countries of the European region. The potential leaching index was
also calculated, taking into account the half-life established in the agroclimatic conditions of Ukraine,
which was -0.76 a.u., indicating an extremely low probability of leaching into groundwater. Based on the
organic carbon sorption constant, which is 236610 mL/g — class 5 (non-mobile compound), the integral
hazard vector for bifenthrin is 51.9 points, indicating a medium hazard risk. It was found that with the
application of the Brigade 3Rive 3D product using 3Rive3D technology, the half-life of bifenthrin was
3.6 days, which is lower than the average values obtained in other European region countries. According
to DSanPiN 8.8.1.002-98, based on soil stability indicators, the compound can be classified as a class 4
hazard (low-hazard compounds), and in water - as a class 1 hazard (extremely hazardous).

Key words: Pesticide Residues, Risk Assessment, Sanitary Surveys, Soil Pollutants, Water Pollu-
tants.
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Anomauia: paoukanrbHa YUCMeKmoMis € 301l0MuM CMAaHOapmoMm JiKYEAHHS M S3080-IHBA3UEHO20
paxy ce1wo6020 mixypa. /lepusayis ceui wisaxom opmomoniyHol ilioHeoyUCmonIacmuky € ONMUMATbHUM
8UOOPOM NICIISL OCHOBHO20 emany JiKy8aHHsA 01 NOOANbUOL YCNIWHOI NCUXOCOYIanbHOi ma mpyoosoi
peaoanmayii nayienma, ane HeodoiKoM GUKOPUCTNAHHA KUUKOBUX CE2MEHMIE 8 PEKOHCMPYKYIAX Ce408UX
WISIXI8 € BUHUKHEHHS DISHUX MemAaOONYHUX 3MIH Y NAYIEHMI8, WO MO8 A3AHO 3 8CMOKMYBANILHOIO
30I0HICMIO CIU306010 KUWKIBHUKA MOKCUYHUX DEYO8UH, wo micmambcsa 6 ceui. Mema — oyinumu
BUHUKHEHHSI KOPOMKOCMPOKOBUX MA 00820CMPOKOBUX MEMAOONIUHUX 3MiH Y NAYIEHMI8 3 M S3080-
iH6asueHuUM paxom cevo6o2o mixypa (MIPCM) nicria padukanvhoi yucmexmomii (PLE) 3 nodanvuioro
OPMOMONIYHOI 0epPUBAYIEID Ceyl I3 Ce2MeHMmMi8 MOHKO20 KUWKIGHUKA Yl (DOPMYBAHHAM INealbHO20
KOHOYImYy i3 GU8EO0eHHAM HA306HI «601020i cmomuy. Mamepian i memoou. IIposedeno nikysamms
22 xsopux, wo mam MIPCM y xniniuniu cmaoii T2aNOMO-T3bNOMO npomseom 2018-2020 poxis.
V n’amu nayienmis (22,7%) Oepisayis ceui npoeoounacs mMemooom CMEOPeHHs 1eaibHo20 KOHOYimy
3a Bricker. Bocomu (36,4%) nayicumam 6yno nposedeno ineoneoyucmonnacmuxy 3a Studer, 0es’ssmu
(40,9%) nayienmam opmomoniyHuil HeOYUCM BUKOHAHO NO Moougixayii 6i0dinenns 4 yponoaii ]V
«Inemumym yponoeii im. axao. O.®@. Bosianosa HAMH Ykpainuy. Byno cghopmosano mpu epynu 6
3anexchocmi 8i0 6udy depusayii ceui: 1 epyna (5 nayieumis) — 3 depisayiio ceui no Bricker, 2 epyna
(8 nayienmis) — 3 ineoneoyucmonnacmuxoro 3a Studer, 3 epyna (9 nayienmis) — axum Oepisayis ceui
npPOBOOUNACH OPMOMONIYHUM CNOCoOOM 8 Mmoouikayii kiainiku (Heoyucm). Pesynomamu. Ilicis
onepayii 00'em ceuoso2o mixypa abo KOHOYImMy 3MIHIOBABCS 3ANENHCHO 8I0 2PYhU: BiH 30LMbULYBABCS Y
nayienmis 2 ma 3 epyn (nio uac onepayii: 2 epyna — 380,0+31,4 mn, 3 epyna — 170,0+24,2 mn, uepes
6 micayig: 420,0+£81,4 mn ma 310,0+£62,5 mn, 6i0no6iono), ane 3meHutysascs 6 nayieumis 1 epynu (nio
yac onepayii: 30,0€3,4 mn, uepes 6 micayie — 13,0+2,2 mn). [lokaznuxu wineHocmi ceui 0o onepayii 6ynu
8 medicax Hopmu 8 ycix epynax. 1 epyna — 1020,0+£3,8; 2 epyna — 1016,0+2,9; 3 epyna — 1019,0£3,9. He
CNOCMepieanocy 3MiH KOHYeHmpayiunoi Qyukyii u nicis eukonauus onepayii 3a Bricker (1015,0+5,0)
yepes pix nicis onepayii. Hamomicmv npu 6UKOHAHHI OPMOMONIYHUX L1€OHEeOYUCONTACTIUK 8IOMIYEHO
30inbUeNHs KOHYyeHmpayitnoi Gyuxyii nupox (2 epyna — 1050,0+7,3, 3 epyna — 1035,0+17,0). Hiapes
cnocmepieanacs y 6Cix nayieHmis niciisi NOYamKy Xapuyeawwus, aie mpuganicme ii Oyna pizHow. Y
nayicHmis 3 OpMomoOniuHUMU Memooamu mpusanicme diapei oyna oinoworo (1 epyna 3,0€1,2 oui ma ne
cnocmepieascs uepes 12 micayis nicas onepayii, 2 epyna — 10,0+3,9 oui, 3 epyna — 7,0£1,6 oHi). Yepes
00UH pik nicisa onepayii 06a nayiecumu 2 epynu ma oOuH 3 epynu 8iOMidany Hasi8HICMyb PiOKO20 CMYLy
1 pa3 na 006y. V deaxux nayienmis 2 ma 3 epyn 8iomMiuanu nopyueHHs KUCIOMHO-TYIHCHOI pI6HOBA2U, U0
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sumaeano kopexyii: n/o HCO3—y 2 epyni— 19,0+1,6 mmonv/n; 6 3 epyni — 20,0+1,6 mmonv/n. Yepes 1 pix
nicas onepayii HCO3— 6 2 epyni— 23,0+1,4 mmonw/x; 6 3 epyni — 24,0+1,6 mmonw/n. [layicnmu I epynu ne
O0EeMOHCMPYBANU 3MIH 8 KUCTOMHO-IYHCHIU PIBHOBA3I HI 8 PAHHbLOMY NICAAONEPAYIIHOMY nepiodi, Hi uepe3
pik (HCO3— odpa3y nicis onepayii — 23,0+1,4 mmonwv/n, uepes 1 pix — 24,0+31,4 mmonv/n). B 1 epyni
Konyenmpayis K+ e cuposamyi oopa3sy nicisa onepayii mania meHOeHyilo 00 3HUNCEHHS, ale HIKOMU He
BUXOOUNLA 34 MEHCE HUICHLO2O KOPOOHY Hopmu (3,3%0, 1 mmonw/n) ma ne Oyno sioxunens uepes pixk nicis
onepayii (4,0+£0,6 mmonv/n). Cepeo nayicnmie 3 OpmomoniuHow 0epusayicio ceyi HaubIIbW BUPANCEHT
3MIHU CNOCMEPIeanucy Y nayicumie 2 2pynu, 0e ROKA3HUuKu 2inokaniemii moenu oocsieamu 2,6+0,3 mmons/n
oopa3sy nicna onepayii. Ilayiecumu 3 epynu maxosxc demoncmpysanu 3uudxcennss K+ 6 cuposamuyi kpogi
nicna onepayii (3,0+0,2 mmonv/n), ane yi nokasHuku 6y MeHU BUPANCEHUMU MA NAYIEHMU CKOpie
niooasanucy meouxkameHmosniu xopexyii. Yepez 1 pix nicis onepayii cnocmepieanacy 3a008ilbHA
Konyenmpayia K+ 6 cuposamuyi Kposi niciisi nposedeHHs KOHCep8amugHux 3axo0isy 2ma 3 2pynima ckiana
3,8+0,6 mmonv/n ma 4,3+0,9 mmonv/n, 6i0nogiono. Konkpemernmu HUpoOK 3yCmpivanucs y 060X nayicHmie
1 epynu, 8 00H020 3 HUX uepe3 7 micayis nicis onepayii 6y10 NPOBEOEHO YOAPHO-XE8UNILOBY OUCAHYIUHY
JIMompunciio, Opyeuti nayieHm nputimas yumpamui cymiuti 00 no8Hoi pecpecii Konkpemenmis. Y opyeitl
epyni 6y6 1 nayicum 3 MIKpoaimamu HUPOK, AKUL 3HAX00UMbCsL Ha chocmepedicenti. Y 3 epyni ne 6yno
3apeccmposano 8unaokie ceuokam saHoi xeopoodu. 3azanvhe sHudxcenna LIIK® oyno euasneno y 6cix
epynax, ane o6yno oinout eupadicenum y nayienmie 1 epynu (LLIK® 0o onepayii — 93,0+4,1 ma/xs, uepes
1 pik nicas onepayii — 35,0+£6,9 mu/xe). 3 nayicumie 2 ma 3 epyn, ocmaHnti 0eMOHCMPY AU HAUHUNCYT
NOKA3HUKU 3MeHuleHHs Kiyooukosoi ginempayii (108,0£13,4 ma/xe 0o onepayii ma 93,0€14,5 mn/xe
yepes 1 pix y nayienmie 3 epynu npomu 95,0+3,8 mn/xeé 0o onepayii ma 84,0+12,8 mn/xeé uepes 1 pix
v nayieumie 2 epynu). Bucnosku. Mooughikayiss uKoHaHHs iHMPAKOPNOPATbHO2O 1ANAPOCKONIYHO20
popmyeanHa opmomoniuHoco Heoyucmy 3a Memooukoro eiddinenns 4 yponoeii Y «Incmumym
yponoeii im. akao. O.®D. Bosianoea HAMH Yxpainuy ne npuzeeno 00 6UHUKHEHHsT HEKOHMPObOBAHUX
MemaboniyHUX po31adie y panHboMy ma NizHboMy nicisionepayiinux nepiooax y xeopux na MIPCM i
Modice OYmu peKomMeHO08aHUlli 00 OLIbUW WUPOKO20 BNPOBAONCEHHS V KIIHIUHY NPAKMUKY YPOLOTUHUX
ma XipypeiuHux 8i00ileHb MeOuuHUx 3axk1adie Yxpainu.

KuarouoBi ciioBa: anmmo3, IUCTEKTOMIs, KIyOOBa KHIIKA, HOBOYTBOPEHHS CEYOBOTO MiXypa,
BIJIBEJCHHS Ceyl.

Beryn Momudikaiis y ¢GopMi TpaHCYpeTepO-ypeTepo-

OntuManbHe MPOBENEHHS PEKOHCTPYKTHB- KyTaHEOCTOMM); BiJBEICHHS cedi 0 Oe3nepeps-
Horo eramy pajaukanbHoi mucrektomii (PLIE) HOro KumikiBHHKA NUISXOM HAKIJIAJAaHHS MPSMHUX
Ha Cy4acHOMY pIBHI PO3BHTKY HAyKOBHUX 3HAHb CEUOBIIHO-KHIIKOBHUX aHAaCTOMO3IB (HaOLIbII
Ta XIPypPriuHUX TEXHOJOTIH 3aJIMIIAETHCS aKTy- 4YacTo — L€ YPETePOCHIMOAHACTOMO3); CTBOPEHHS
aJIbHOIO 0araToaclekTHOIO Ta MOAECKYAH KOHTPO-  KIYOOBOKHMIIKOBOTO (IaJjIi: 1IealbHOTO) KOHIYiTy
BepCiiiHOIO MPOOIEMOI0 3 ONISAAY HAa MOAAJIBIIMKA 13 BUBEICHHSM HA30BHI «BOJIOTOl CTOMH» (3a-
GyHKIIOHATBHUN pe3yabTaT Pi3HUX MOAUdiKa- TajJbHOBIZIOMHUM IPHUKIAZIOM € onepailis Bricker);
it maHoi omepanii. OcTaHHIM 3HAYHOIO Mipol0 (opMyBaHHS i3 JeTyOyJaspU30BaHMX BiJJILTIB
BU3HAUYA€ SAKICTb KUTTS ONEPOBAHUX XBOPHUX, & [UTYHKOBO-KHIIKOBOTO TPAKTy YTPHUMYBAJIbHUX
TaKOX 3YMOBIIOE MPHUCYTHICTh YW BIJACYTHICTH Ce4y pe3epByapiB i3 BHBEJICHHSIM HA30BHI «Cy-
11701 HU3KU CHeuu(iuHUX MiCIsIoNnepalifHuX Xoi CTOMU» (THIIOBUMH NPHKIATaMH € olepa-
yCKJIaJHEeHb 1 HETaTHMBHMX HACHIAKIB, a TakoXX mii Hautmann a6o «Indiana pouch»); nepusaris
JETaIbHOCTI. cedi 10 apTUQILIHHOTO OPTOTOMIYHOIO CEYOBO-

Harenep, po3po0iieHO Ta IMUPOKO 3aCTOCOBY- TO MiXypa, TEXHOJOTIYHO HAaHOIIbII YacTUH Ba-
I0Th KUJIbKa OCHOBHMX IPUHIIMIIOBO PI3HHX MiJ- pPIaHT — 1€ UTIOHEOIMCTOIUIACTHKA (TIPHKIIAIaMH
xoniB o aepuBanii ceui micast PLIE, cepen Hux: sxoi siBinstoThest onepaitii Studer, «Hemi-kock»,
(opMyBaHHS ypeTepoKyTaHeocToM (Takox icHye «Camey I» [Takox Bigoma sik oneparrisi Camey ta
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Le Duc] i «Camey II»), kpiM TOTO, ICHYIOThH T€X-
HOJIOT1i OPTOTOMIYHUX I[IEKOHEOLHCTOIIIACTHKU
Ta CUTMOHEOLMCTOIJIACTUKH, a TAKOX OIHCaHa
MO>KJIMBICTh BUKOPUCTAHHS 3 II€I0 METOIO HeTle-
PEPBHOTO 1TI0LIEKATBHOT0 a00 racTpoyoACHAb-
Horo cermeHTiB (Barone, B. Et al, 2024). Came
(dopmyBaHHs apTU(DILIHHOTO OPTOTOMIYHOTO Ce-
YOBOTO MiXypa (3a YMOBH HasiBHOCTI y XBOPOTO
BIIMIOBIIHMX TIOKa3aHb) SIBISETHCS ONTUMAJIb-
HUM JJI1 HAaCTYIHOI YCIHIIIHOI MCUXOCOIIaNbHO1
Ta TpyAoBOi peamanTtarlii mamienta micus PLIE.
[le 3ymMOBIIE€HO BiJICYTHICTIO BUBEICHHS Ce€Yi Ha
MOBEPXHIO MIKIPHUX MOKPUBIB (TOOTO ypOCTO-
MH), a TAKOX, P YMOBI1 30€peKEHHsI aHATOMI4-
HOI LUTICHOCTI Ta (YHKLIOHAJIBHOI 31aTHOCTI
30BHIIIHBOTO C(IHKTEpa CEYOBOTO Mixypa, ic-
HY€ TOTEHIIiHa MOXXJIMBICTH 10 BUPOOJCHHS Y
XBOPOTO CAMOCTIMHOTO KEPOBAaHOTO aKTy CE4o-
BurnyckanHs. OcTaHHe, Ha psaAy 13 6€3yMOBHUM
JOCSITHEHHSIM PaIMKaJIbHOCT1 X1pypridHOTO JIIKY-
BaHHSI paKy C€40BOT0 MiXypa, 3yMOBIIIO€ TOOpUiA
OHKO-(DYHKILIIOHAIbHUIA pe3yibTaT MpPOBEICHOT
omepariii, 0coOIMBO y TMOEJHAHHI 13 HEPBOBO3-
OepiralouiMu METOAMKAMHU BJIaCHE LIUCTIPOCTA-
TEKTOMIl Yy YOJIOBIKiB (32 YMOBH NPHUCYTHOCTI
BIJIMOBIAHUX TIOKa3aHb) — 3aBISIKA YOMY MOTEH-
IIHHO MOXIJIMBHM CTa€ 30€peKEHHS i ePeKTHIIb-
Hoi ¢ynkuii manienra (Kakizoe T., 2020)). Ane
BUKOPUCTAHHS CEIrMEHTIB KUIIKIBHUKA ISl BiJI-
BeJICHHS 4u HakonmuueHHs cedi micis PLE, moxke
HECTH 3a CO00I0 MeTaOOI4HI MOPYIIEHHS, PO
sSKiI Tpeba mamMm’ATaTd Xipypram i TUTaHyBaH-
HS TMIOAAJIBIIIOTO CIIOCTEPEKEHHs 32 MalliEHTaMU.
Metabo:1iuH1 3MiHM MOXKYTh BUHUKHYTH He3aba-
poMm micns oneparii abo yepe3 6arato pokis, 110
3yMOBIIIO€ JIOBIYHE CIIOCTEPEKEHHS 32 XBOPUM
Ta TpodUTaKTUKY yCKJIagHeHb. J[ns marieHTiB
niapest CTae HalOUIBII HEPUEMHOIO TTPOOIIEMOFO
TICIIS BIIBEJICHHS C€Yl, 1110 MOXE MPU3BOIUTH 10
PO3BHUTKY CHHIpOMY MaiibaOcopOiii. Yacto BH-
HUKAIOTh TOPYIIEHHS PIBHS EJIEKTPOJITIB, TaKi
SK: TIMEPXJOPEMIYHUN METaOOTIYHUI aluI03
abo piaiie TrinokamieMis, TiMOKaJbIieMIsS Ta Ti-
IoMarHiemisi. 310poB's KICTOK MOX€E CTaTu Ipo-
071eMO10 JUIs MALI€HTIB 3 BiIBEJICHHSM C€4i, TOMY
JesiKi 3 HUX MOXXYTh OTpeOyBaTH BiTaminy D Ta
KaJbI[if0. Y 0ararboX MAIli€HTIB TAKOX BUHUKAE
YTBOPEHHS CEYOBOTO KaMEHIO, SIK Y BEpXHIX ce-
YOBUX MUIAXaX, TaK 1 B KUIIKOBHX pe3epByapax.

ISSN 2786-6661
eISSN 2786-667X

BigBenenHs ceul MOKe BIUIMBATH HA IIEYIHKOBUI
MeTabo1i3M, 0COOIMBO y BUINAAKaX HasBHOCTI
OakTepii, K1 pO3MEILIIOITh CEYOBUHY. Baxkiu-
BO KOHTPOJIIOBATH (PYHKIIiF0O HUPOK IO Ta MICIs
BiJIBEZICHHS C€Yl MPOTATOM ychboro >XUTTs (Van
der Aa, F., Joniau, S., Van Den Branden, M., &
Van Poppel, H., 2011).

Merta

OIUiHUTH BUHUKHEHHS KOPOTKOCTPOKOBUX Ta
JIOBTOCTPOKOBHX METAa0OJIYHUX 3MiH Y TAaIli€H-
TIB 3 M S30BO-IHBa3UBHUM PAaKOM CEYOBOTO Mi-
xypa (MIPCM) nicns PLE 3 nmopansmioro opro-
TOTIYHOIO JIEPUBAITIEIO CEUl 13 CETMEHTIB TOHKOTO
KHIIKiBHUKA 91 (POPMYBaHHSAM 171€aTbHOTO KOH-
IyiTy 13 BUBEJCHHSIM HAa30BHI «BOJIOTO1 CTOMUY.

Marepian i MeToau

o nocmimkeHHs Oya0 BKIIOUEHO 22 MaIlieH-
TH, y siKuX BusiBiaeHo MIPCM vy kiiniuHil cTanii
T2aNOMO-T3bNOMO. Vci 1i narieHT Oyim 4o-
JIOBiKaMu BikoM Big 44 1o 87 pokiB i mpounum
OOCTEKECHHS y MEIUYHOMY 3aKJajil IMPOTATOM
2018-2020 pokiB. Y BCiX BUIIaJKaX BUKOHYBa-
Jach paJUKabHA IUCTEKTOMIsS Ta JiMbaaeHeK-
TOMisI 32 JIOTIOMOTOI0 JIAAPOCKOMIYHOTO METOTY,
ane 8 (36,4%) maiieHTam mepen UM Bxe Oyia
3po0sieHa BIJKpPHUTA PE3EKIlis CEYOBOro Mixypa
B IHIIUX MEIUYHUX 3aKjajax. Y II'sITH Malli€H-
TiB (22,7%) nepuBaillisi cedi IpPOBOIUIACH METO-
JIOM CTBOPEHHS 1JIeaTbHOTO KOHAYITY 3a Bricker.
Bocemu (36,4%) mnamientam Oyno mpoBeze-
HO 1JICOHEOLMCTOIUIACTUKY 3a Studer, neB’siTh
(40,9%) marieHTaM OPTOTOMIYHUI HEOIUCT BU-
KOHaHO 10 Moaudikarii BiaAUICHHS 4 ypoJorii
Y «IactutyT ypororii im. akag. O.D. Boziano-
Ba HAMH VYkpainuy», sikuii monsrae y CTBOPEHHI
13 TIOTepeIHbO PE3EKTOBAHOTO CETMEHTa KIIy0o-
BO1 KMIIIKH OPTOTOMIYHOTO apTUQILiItHOTrO cevo-
BOTO MiXypa Ta HOro aHaCTOMO3YyBaHHI 3 IPOKCH-
MaJbHOI0 YACTUHOKI YpPETPH Ta JAUCTATHLHUMHU
CEerMEHTaMHU CEYOBOIIB, KU BiJIPI3ZHIETHCS BiJ
3arajJbHOBIJIOMOTO METOMY LICOHEIMCTOIIACTH-
ku 3a Studer Tum, 1m0, mo-miepiie, B X0ai WOro
BUKOHAHHS TIepea0adyeHO0 MOMKJIUBICTh 1HCTPY-
MEHTAJIbHOTO KHUIIKOBOTO IIBA Y BUIAIKY IPO-
BEJICHHS CHAOCKOIIIYHUX BapiaHTIB paguKaaIbHOT
MUCTHPOCTATEKTOMI1, & TAKOXK 3MEHIIICHO TOBXKHU-
HY HE0OXIJTHOro KIIyOOBO-KHIIIKOBOTO (hparmMeH-
ta 10 50 cm. Ilo-mpyre, npoBoaMIM NOBHY J€-
TyOyJISIpU3allif0 YMOBHO TOAUICHOTO HA TPaBUH,
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CepeNHii Ta JIIBUH CeTMEHTH (parMeHTa KHIIKH
(puc 1): acCUMETPUYHO TPOTATOM HOTO CEPEIHIX
5 cM 13 popMyBaHHSIM IIUHKOBOTO KJIAITS, Ta CH-
METPUYHO — MO KOHTPME3EHTEPialbHOMY Kparo
Ha BCi 1HIIINA TpOTSHKHOCTI (pHC 2).

6
Pucynok 1. [3omsmis ineocermenty
Hpumimxu: 1 — npaBuii cerMeHT; 2 — JiBHI CETMEHT;
3 — cepenHiil cerMeHT; 4 — mepiia To4Ka IMeperuny; S5 —
Jpyra TOuKa IeperuHy; 6 — ToYKa POBUCAHHS.

Pucynok 2. /letyOynsipuzaris iieocerMeHTy

[To-Tpere, MenianbHi Kpai MPaBoro Ta JIiBOTO
KHIIKOBUX CETMEHTIB CHoYarky (ikcyBaiwm 0
BEPXHBOTO Kparo cepenHboro cermeHta. [lo-yer-
BEpTe, MICJsl CTBOPEHHS BlUKa HIMIKK MailOyT-
HBOTO «HEOBE31Ka» BEpPXHI Ta CepellHl TPETUHU
JIaTepajJIbHOr0 Kparo MPaBoOro Ta JIBOIO KHUIIKO-
BHX CETMEHTIB CKPITUTIOBAJIN MK 00010 (puc. 3).

[To-’siTe, yTBOpIOBAIM OPUTIHAIBHY IIHHAKY
HOBOTO KHIIIKOBOTO CEUOBOIO MiXypa BHKOHYIO-
YY BEPTHKAJIbHI HaPi3U MONEepPeTHbO CTBOPEHOTO
BiYKa MIMHKHU pe3epByapa Ha 12 Ta 6 TOJUH yMOB-
Horo 1udepoaara s po3IUPEHHS HOTO AiaMeT-
py o 1,0-1,5 cM, 3roqoM MOKPOKOBO MPOBOIUIN
eBepcito Ta TyOynsipu3aiito chOpMOBaHUX HaIli-
BOKPY)KHOCTEH Ha ypeTpalibHOMY KareTepi Iis-
XOM HakmanganHas 3—5 By3noBux mBiB Vicril 3,0 i
BUKOHYBAJIM MaHEBp IyIUTIKalii MIMHKKA JBOMa
BY3JIOBUMM, HAKJIaJICHUMH OJINH HaJl OTHUM Mapa-
JIETILHO BiC1 IMIKHU, CEPO-MYCKYISIPHIMH IITBAMU
13 KPOKOM MDX BKOJIOM Ta BUKOJIOM T'OJIKH 4 MM.
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1 2

Pucynok 3. ®opMyBaHHS MHHKHA CEYOBOTO MiXypa
Tpumimxu: 1 —IMAKOBUH KIIAMOTh; 2 — OTBIP y TPOEKIIii
TOYKH TIPOBUCAHHS (BIYKO HIMHKH pe3epByapy); 3 —
JiHig (ikcarii MemiaaTbHOTO Kparo MPaBOTO Ta JIiBOTO
CETMEHTIB JI0 BEPXHbOTO KPAO CEPEAHBOTO CETMEHTY.

1.4 1.1

1.2 1.3
1.5

PucyHnok 4. Jlyrutikarist IAHKA CEI0BOTO MiXypa
Ipumimku: 1 — BE3UKO-ypeTpallbHUH CETMEHT
(oxpecienmii (parMeHT BKJIIOYAE PEKOHCTPYHOBaHY
MIAAKY cedoBoro Mixypa Ta BYA); 2 —3anus ypetpa; 3 —
MIMAKOBHIA KIanoTh; 1.1 — mmiika mixypa; 1.2 — nepensi
TyOymsapm3yrodi mBu; 1.3 — 3amHi TYOyIspH3yrodi
mBy; 1.4 — OokoBi myrumikariitai mBu; 1.5 — Be3uko-
ypeTpanbHUl aHACTOMO3.

[lo-mocte, micnsg ¢GopMyBaHHS BE3HKO-YpeT-
PaTBLHOTO aHACTOMO3Y 3ITUBAJH BIJIbHI Kpai IMUHKO-
BOT'O KJIANTS Ta HU)KHI TPETUHHU JIaTePaIbHOTO KPako
MPaBOTO 1 JIIBOTO KUIIIKOBUX CErMEHTIB (pHC. 5).
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PucyHnok 5. ®opMmyBaHHS ypeTepO-HEOBE3UKAIbHOIO
aHACTOMO3Y

Tlpumimxu: 1 —ipaBuii ce4oBi (APEHOBAHUIA); 2 — TiBUI

Ce4OBiJ (qpeHOoBaHuil); 3 — KUIIKOBUHA pe3epByap; 4 —

PEKOHCTPYHOBaHUM BE3UKO-ypeTpalIbHUN CETMEHT; S —

MeMOpaHo3Ha ypeTpa (KaTreTepru30BanHa).

I'epmeTnsyBanmu opanbHHA 1 abopaJbHUN
KMILKOBI OTBOPH, BCTAHOBJIIOIOUM YE€pe3 OCTaH-
HI{ 3 HUX LUCTOCTOMIYHUHN JIpeHaX 1 BUKOHYBa-
71 MaHEBP 000POTHOT MepUTOHi3arlii (puc. 6).

1

6

PucyHnok 6. [lepuronusartis, 3aBeprieHHS
OTIEPaTHBHOTO MaHEBPY
IHpumimxu: 1 — odepeBuHa; 2 — Ta30Bi ApeHaxi; 3 —
KHIIKOBUH CEUOBUHU MiXyp; 4 — OalloH ypeTpaibHOTO
Karerepa, 5 BE3UKO-YpeTPAILHUNA  CETMEHT
(pexoHCTpyliOBaHa MmIMiiKa ce4oBOro mixypa 3 BYA);
6 — yperpa; 7 — IIUCTOCTOMIYHUH IPEHAK.

CratuctuyHa 00poOka pe3yabTariB IPOBOIU-
Jacs Ha EPCOHAILHOMY KOMIT'FOTEPI 3 BUKOPHC-
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TaHHSIM METO/IIB BapialiiiHOI CTATUCTHUKH, PeaTi-
30BaHa nakeToM nporpam Medstat Ta Excel.

Jlns TOpiBHSHHS pe3yabTaTiB  JIOCIHIIKEH-
HSl Ha OCHOBI MICISIONIEPAIliTHIX METa0OIIYHUX
3MiH YCiX XBOpPHX OyJI0 pO3MOALJICHO HA TPU IPy-
nu: 1 rpyna (5 mamieHTiB) — 3 JepHBaLi€l0 cedi
no Bricker, 2 rpyna (8 namieHTiB) — 3 iJIeOHEO-
mucroriacTukoro 3a Studer, 3 rpyna (9 marmien-
TIB) — SKUM JIepHUBallisl ceyl MPOBOIUIACH OPTO-
TOMIYHUM CIOCOOOM B MoaudiKaiii KIIHIKA
(Heomucr).

Jliis OLIHKM IepeBar 3arpornoHOBAHOTO HAMU
METOly CTBOPEHHS IITYYHOI'O CEUOBOT0 Mixypa
Oynu OIliHEHI HACTYIIHI MOKa3HUKHU: 00’ €M cedo-
BOIO MiXypa, KOHIIEHTpauiiHa (yHKIsI HUPOK
(UriIbHICTH cedi), Aiapest micis onepariii, rinoka-
JeMis, TTOsIBa KAMEHIB B HUPKaX, a TAKOX OIIIHIO-
BaJTM (PyHKITIFO HUPOK 32 MMOKa3HUKOM IIBHIKOCTI
ki1y0oukoBoi ¢iasrparii (LLIKD).

Pe3yabTraru Ta 00roBOpeHHs

B tabnuii 1 HaBeneHo cepeHi 3HaYCHHSECe-
penHe kBajapaTuvHe BiaxuieHHs (M+c). OmiHky
BIPOTITHOCTI TIOPaXOBaHO 3a OXHO(PAKTOPHUM
tectoM ANOVA: nepuie 3Ha4eHHS P (PU3MKY
NoXHOKM) MK TphOMa Tpynamu opHoyacHo. Ha-
CTynHi 3Ha4eHHs — nonapHo Mix rpynamu (Ti: Tz
1T.0.).

VY nepury yepry, 00'eM HOBOCTBOPEHOTO CEYO-
BOT'0 MiXypa 4M KOHAYITY BU3Ha4aBcs i1 4ac ca-
MOTO OIIEPAaTUBHOTO BTPYYaHHs, a TOTIM OCTATOY-
Hi BUMIPIOBaHHSI 371ICHIOBAJIHCS Yepe3 6 MICSIIIB
JUTSL IOPIBHSHHS 3 MOYaTKOBUM oOcsiroM. Harpu-
KJIaJ, y TPyl NAI€HTIB, IKUM Oyna 31ilicHeHa
onepais Bricker 06’eM KOHIyiTy He mepeBUILY-
BaB 30 Mi£3,4 mu1. YUepes MmiB poKy 11ei TOKa3HUK
3MeHmuBCs BaBivi 10 13+£2,2 mu (p < 0,00001).
VY narmieHTiB, sSIKUM OyJl0 MPOBENEHO OIEparlio
Studer cepenniii 00'eM MmITYy4yHOrO pe3epByapa
cranoBuB 380+31,4 mi. IIpore yepe3 miB poky
fioro 06'eM 30inbImMBCes 10 40 MII, TOCSTHYBIIU
420+81,4 M (p < 0,00001). Y marieHTiB, SKUM
MIPOBOIMIIACH JIEPHBAIIis cedi B MOaudiKaIii KiTi-
HIKH, 00'€M HEOIMCTA IMi/1 9ac omneparlii CTaHOBUB
170+£24,2m7, ipoTe uepe3 6 MicAIiB BiH 301Tb-
muBcs 10 310+24,2 mi (p < 0,00001).

Hopmanbhauii  ypoTteniii  BOJOIIE BHCOKOIO
HEMPOHUKHICTIO K Oap'ep IS pO3UMHEHHUX pe-
YOBUH y cedl. Ll BIacTuBICTh 103BOJISIE HUPKAM
BUUIATH TIPOIYKTH KUTTEIISUIBHOCTI 3 CEYEI0 B
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Taoauus 1. [TopiBHAHHS MOKAa3HUKIB META0OTIYHUX 3MiH KPOBI Ta CeUl y MAIli€EHTIB
3 MIPCM micns PLIE moganbmior opTOTOMIYHOO ACPUBAITIEIO CEYi 13 CETMEHTIB TOHKOTO KHIIIKiBHUKA
4yu (OPMYBAHHSM 1JI€THOTO KOHYiTY 13 BUBEICHHSM HA30BHI «BOJIOTO1 CTOMI»

—uepe3 12 MicsmiB

3 rpyna
TMoKka3HHKH (Eii}ly::::) (Stuzd?;)y l(1:=5), B JZ’;ZZ{KEM Oninxa siporizsocri
(n=5), M6 M o KIiniku) (n=5), prmiu p
M=o
06’emM mWITYy4HOTO p <0,00001
fe;‘;;gg‘r’lé‘;‘:ziﬁ’o“‘“ 30,043 ,4 380,0431,4 170,0424,2 %% g _ 8:88388}
T>:Ts p=0,000001
—4epe3 6 Mics1iB p <0,00001
13.042.2 420,0+81.4 310,0£62.5 %% g - 88888?1
T2Ts p = 0,03376
IlinbHicTH ceui p=0,225903
- Ao onepauii 1020,0£3,8 | 1016,0+2,9 1019,0+3,9 %% g _ 8:;3332
Ta:Ts p = 0,40935
—yepe3 12 micauis p <0,00001
1015,0450 | 1050,0+7,3 1035,017,0 %% g _ 888(1)8;
T2:Ts p = 0,00893
[Jiapes micas onepanii, p=0,003072
E]:[licnﬂ omepauii 3,0+1,2 10,0+3,9 7,0£1,6 %% g = 8:82?21
To:Ts p = 0,18532
—yepe3 12 micsniB [MooauHOKi TTOOMHOKI BUMAIKH
-~ BUIAJIKH MiCIIst Tic/s MOpyIeHHs
TNOpYILIEHHS JieTH nieTH
HCO:;— kpoBi, MMoJIb/11 p=10,003658
~ nicns onepauii 23,0414 19,0416 20,0£1,6 %% g _ 88833@
TaiTs p = 0,56999
—y4epe3 12 micais p =0,484922
24,0414 23,041 4 24.0+1,6 %% g _ g:ggggg
T2:Ts p=0,54707
K+, mMosb/n p=0,621165
~ micax onepanii 3,340,1 2,6+0,3 3,040,2 %% g _ g:zzg;g
T2:Ts p=0,74564
—yepe3 12 micauis p =0,843988
4,0+0,6 3,8+0,6 4,3+0,9 %% g _ 8:2247‘22
To:Ts p = 0.89670
Kaminns nnpox 2 TaLieHTH 1 manient He 6yno
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Raxinuenns maobn. 1

3 rpyna
1 rpyna 2 rpyna (HeonmcT . N .
IMoxa3zHuku (Bricker) (Studer) (n=5), B Moau(ikamii OH]HK?;:EO:MHOCTI
(n=5), Mo M 6 Kainiku) (n=5), i p
M=o
HK®, mj/xB p=0,031011
— IIo omepariii Ti:T2p=0,92527
93,0+4,1 95,0+3,8 108,0+13,4 Tu:Ts p = 0.03790
T2:Ts p=0,07331
—yepe3 12 micsiB p =0,00001
T T2 p=0,00008
35,04+6,9 84,0£12,8 93,0+14,5 Tu:Ts p = 0.00001
T2:Ts p=0,47557

Ipumimka: T1 — 1 rpyna (Bricker), T> — 2 rpyma (Studer),

KOHIIGHTPAIISIX, SKi 3HAYHO BIAPIZHAIOTHCS Bif
THX, II0 MICTATBCS B CUPOBATIIi KPOBi. 30Kpema:
ceda € BUCOKOKOHIIEHTPOBAaHOIO, MAa€ HU3BKUI
BMICT HATpil0, BUCOKHI BMICT Kallito, 1 3a3BHUait
Ma€ KHCITy PeaKIio 3 HEBEJIMKUM BMICTOM Oikap-
OoHaTy. Y MOpPIBHSAHHI 3 UM, HOpMajbHa KpOB
Mae JIy>KHHI Xapakrep. Pe3ynpraTh, 1o crnocre-
piraroTbes IpH pizHUX (HOpMax ypoaepHuBallii, €
nependavyBaHuM HacaigkoM (izionorii pizHUX
CEerMEHTIB KHUIIKIBHUKA, MPOTSHKHOCTI BHIIyde-
HOTO JIOHOPCHKOTO CETMEHTa KHIIKUA Ta BiJO-
MUX KOHIICHTpalii pO3YMHEHUX PEUYOBHH Yy Ceui
(Gerharz E. W.,2008).

JlochipkeHHsT  KOHIeHTpamiiHoi  (yHKmii
HUPOK 3/1MCHIOBAJIOCH IIJISXOM OLIHKHM IIJIb-
HOCTi ceul. ChiJl 3a3HAYMTH, IO ISH MOKA3HUK
10 oreparii y BCiX IOCTiKYBaHHX Ipyrax OyB
B Mexxax HopMmu (Bizip, B. A., Camomos, A. C.,
[lonox, C. I., I'onuapos, O. B. & Haconen-
ko, O. B., 2019): 1 rpyna — 1020,0+3,8; 2 rpyna
—1016,0£2,9; 3 rpyna — 1019,0£3,9. He cnocre-
pirangoch 3MiH KOHIIEHTpaUiiHOI GyHKLIT i micus
BUKOHaHHA onepailii 3a Bricker (1015,0+5,0) ge-
pe3 pik micis oneparii. HatomicTh mpu BUKOHAH-
HI OPTOTOMIYHUX 1JICOHEOIUCTOILNIACTUK BiMIi-
YEHO MOKAa3HUKH IIUTFHOCTI Cedl 3 T1IBUIIEHOIO
KoHIeHTpamiero: 2 rpyma — 1050,0£7,3, 3 rpy-
na — 1035,0+17,0), 1110 CBOEIO Y€proro BILIMHYJIO
Ha 1HII1 MeTaboNiuH1 MOKA3HUKH, SIK1 OyIyTh Jie-
TaJbHO omnucaHi aami. Ciij TakoX 3a3HAYUTH, 1110
IIUTBHICT cedi Oyna BIIHOCHO MEHILOI0 y TPYyIIi
MOIU(IKOBAHOI 1JICOHEIIMCTOIUIACTUKH, HIK Op-
TOTOIIYHA JepuBalis 3a Studer, mo mMoxe OyTu

T3 — 3 rpymna (aeoruct B Moaudikamii KIiHIKH)

3yMOBJICHO MCHIIMM 3a TMPOTSHKHICTIO BHITyYe-
HUM CETMEHTOM 3IyXBHHHOT KUIITKH.

Yci dopmu ypoaepuBariiii  MpU3BOIATH 10
30UTBIIIEHHS TUTOMOI Baru cevi, siKa, sIK IPaBUIIo,
nobpe xomreHcoBaHa. HopmanbHa ceda 3a3BU-
yaii Mae ocMoIsIbHICTB Big 500 10 850 Mocm/kr
HO, Tozi sik HopMaabHa OCMOJISITLHICT CHPOBAT-
KM Ta TKAHUHU CTAHOBUTH Oyin3bk0 290 MocM/Kr
H.O (Puras, A., 2022). 3araioM, cim3oBa 000-
JIOHKA KHUIIKIBHUKA TOOpe MPOHWUKHA TSI BOMH.
TakuM 4YWHOM, KOJHM KOHIIGHTPOBAaHA ceda To-
Tparisie Ha CETMEHT KHIIKIBHUKA, BiAOyBaeThCS
PYX BOJIM B HOTO MPOCBIT, 10 YaCTKOBO 3BOJIUTH
HaHIBEI[b 3aTHICTh OPraHi3My CTBOPIOBATH Ta
30epirati 00’eM CEUOBHUITYCKaHHS. SIK HACIiOK,
MOXE BUHMKATU CTaH IPE€ PEHAJIbHOI HUPKOBOI
HEAOCTATHOCTI, 3 MIJABHUIIECHUM CIHIBBIAHOIIEH-
HSIM a30Ty CEYOBUHU KpPOBI 70 KpearuHiny. Kiy-
00OBa Ta TOBCTa KUIIKH JTIOCUTh CXOXI1 B IIbOMY
BIJIHOIIICHHI, ajJi¢ KOHAYiTH TOHKOI KUIIIKH TaKOX
CTBOPIOIOTH CTaH Ae(ilUTy COMi, IO Ie OiIb-
1€ MOCWIE AeiUT 00’eMy CEYOBUIYCKAaHHS
(Gerharz E. W., 2008).

OnHi€0 3 KIIOYOBUX NPUYMH MOTIPIICHHS
SIKOCTI KUTTS IICIsl MITYYHOTO BiJBEJACHHS Cedi
€ po3Butok miapei (Joniau, S. et al, 2005). Mu
JMOCIIIWIA TPUBATICTh IIHOTO CTaHy Y HAaIIMX
MalieHTiB 3a KuibkicTio ni0. Jlo yBarm Opanu
JIUIIE BUIIAJKU PIAKOTO CTYJy, SKHH TOBTOPIO-
BaBCS HE MEHIIIE TPhOX pa3iB Ha 100y. Takum
YHHOM, OyJI0 BCTaHOBIICHO, 1110 Jiapesi BUHUKala
y BCIX MAalli€HTIB MicCs MOYaTKy €HTEPabHOTO
XapuyBaHHS HAIPUKIHI, TaK 3BaHOTO, «Tra30-
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BOTO TEpioay», ajie HailMeHIa KUTbKICTh JHIB
Oyna y marientiB 1 rpynu (3,0+1,2). Lle#i cran
3a3BUYail MPOXOAMUB BIPOAOBXK TPHOX THIB MiCIsA
[10YaTKy KOHCEPBATUBHOI'O JIIKYBaHHA Ta HE CIO-
crepirascs yepe3 12 micsiiB micas onepauii. Y
MAI[I€HTIB 3 OPTOTOMIYHUMH METOAAMHU JAepUBAILii
TpUBAIICTh Jiapei Oyna nemro Oimbinow (2 Tpy-
na — 10,0£3,9 nwiB; 3 rpyma — 7,0+1,6 nHiB).
Uepe3 oguH pik Mmicis omeparii /1Ba Malll€eHTH
2 rpynu Ta OAMH 3 rpynu BiAMIYalu HasBHICTh
pinkoro ctyny 1 pa3 Ha 100y. 301IbIIEHHS KiJIb-
KOCTI €Imi30/1iB P1AKOTO CTUIBIIS 0 TPhOX pPa3iB Ha
no0y abo moaiOHe emni3oAnYHe MPOSBICHHS B 1H-
IIMX Nalli€HTIB, CKOpILIe 3a BCce, He OyIo MoB’s13a-
HO 3 omeparli€to, a OyJ0 MoB’s3aHO 13 MOPYLICH-
HSIM JIETH.

B3arani mosiBa miapedHOTO CHHAPOMY MiCIIs
JepuBallii cedi KUITKOBUMH CETMEHTAMH MOXKE
OyTu mosicHeHe KuibkoMma (aktopamu. Ilepm 3a
BCE, PE3EKIlisi 3HAYHOT YaCTHHU IMPEe TEPMiHAIb-
HOTO KJIyOOBOTO KHIIKIBHHKA MOXKE MPU3BECTH
70 3MEHIIEHHS BCMOKTYBaHHS KOBYHHUX COJIEH
1 kupy. Y 310pOBOI JTIOAUHU KOBYHI COJIi BUPO-
OJSIOTbCSA B MEUiHII Ta YaCTKOBO 30epiraroThes
B )KOBUHOMY MIXypi, MIiCIISl YOTO BUIUISIOTHCS Y
JIBaHAJISTUNIANY KUIIKY Ticas Dki. OnHaK Komu
OlnTpIIa KUTBKICTh JKOBYHUX COJICH MOTpAruisie B
TOBCTY KHIIKY, BOHU MOXYTh HISITH SIK TOIpa3-
HUKHU CJIM30BOI, CHpUYMHsIOUM aiapero. Kpim
TOTO, PE3EKIlisl OUTBIIOI YaCTHHW TOHKOI KHIII-
KM MOXX€ MPHU3BECTU JI0 cTeaTopei, TOOTo mopy-
IIEHHs] BCMOKTYBaHHs KUpiB. Bunanenus ingeo-
[[EKaJbHOTO KJIalaHa TaKOXK MOXKE IMiJABHUILUTH
pU3UK HAOpHUIMBOI Jiapei, OCKUIBKH 1Ieé MOXe
CIPUYMHUTH HAaAMIpHUN OakTepialbHUM PpICT
y KIyOOBii KWIIII Ta 3HU3UTH ii 3AaTHICTH 10
BCMOKTYBAHHS KOBUHHUX COJICH 1 XKHpY, IO Bij-
MOB1IJIbHI 32 CIPUYMHEHHS Aiapei. Y mamieHTiB
13 HEBPOT€HHOIO IUCQYHKIIIE€I0 KUIIKIBHUKA Il
npoOiemMu 3a3BUYail BUHHMKAIOTh dactime. J[is
JIIKYBaHHsI HECTEPIHOI aiapei micisl BiBEISHHS
cedi 4acTO BUKOPHCTOBYIOTH Mpernaparu, 1o 3B's-
3yIOTh JKOBYHI KHUCJIOTH, MiABUIIYIOTH CIIOXKHU-
BaHHS XapyOBHX BOJIOKOH Ta MOXYTh IpHU3HAYA-
TH 1HT10ITOPU MOTOPUKH LUTYHKOBO-KUIIIKOBOTO
TpakTy. BaxinBo yHUKaTH 0OMEXEHb Y CHOXKHU-
BaHHI PiTUHU, OCKIJIbKY MAIIEHTH 3 BiIBEICHHAM
cedi MarTh MiJABUINEHUH PHU3WK Jeriapararii
(Squiers, A. N. & Twitchell, K., 2017).
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OuiHka MOpYyIIEHHS KHUCIOTHO-TYXHOI piB-
HOBAard MPOBOJMIIN TUISXOM BH3HAYCHHS KOH-
neHTpamii rigpokapoonaty HCOs— y mnaswmi,
BHU3HAYCHOMY B KPOBI, 110 HabpaHa 0e3 KOHTAKTy
3 moBiTpsM. KitiHIuHO 3Hauymli 3MiHM CHOCTEpi-
rajgy y mauieHTiB 2 Ta 3 rpyn, o norpedysa-
JI0 TIPOBEACHHS KOPEKIii JIKyBaHHS B paHHBOMY
micisionepaniifHoMy mepioai  (micisonepariii-
Ha koHneHtpamis HCO; — y 2 rpyni ckinamana
19,0£1,6 mmons/m; B 3 rpymni—20,041,6 MMoib/i).
L1i 3MiHU Oynu CKOpEroBaHi Mijl 4ac 3HaXOKEH-
Hs TIAIIIEHTIB Y CTaIlloHapi Ta OUTbIIE HE BUSBIIS-
nuck vepe3 1 pik micis oneparii (KOHIIEHTpaIlis
HCOs;—y 2 rpymi — 23,0+1,4 mmons/n; B 3 Tpy-
i — 24,0+1,6 mmons/n). [amientu 1 rpynu He
JIEMOHCTPYBAJIM 3MiH B KUCJIOTHO-JIYKH1H pIBHO-
Ba3i HI B paHHbOMY THicIIsioNepaniiHoMy nepioai,
Hi yepe3 pik (konuenrtpartiist HCOs — ogpasy mic-
a1 oneparii — 23,0+1,4 mmons/n, yepes 1 pik —
24,0+1,4 MmMoub/1).

[nepxnopeMidyHUl METaOONIYHUNA alU03 €
TUTIOBUM JIJIs TAIIEHTIB, 1110 IPOUIIUTH B1ABEICH-
HsI C€4i 3a JIOMOMOTO0 KITyOOBUX Ta/ab0 TOBCTHX
KHIIIKOBUX CETMEHTIB. Y TpoIleci mepeTpaBieH-
Hs B KHUIIKIBHUKY HATpid BHUIAJSETHCS 3aMIiCTh
BOJIHIO, a OikapOoHar — 3amicTh xjopuay. Kpim
TOTO, amiak, aMOHi{, BOACHb 1 XJIOPU, fKI Ta-
KOX 3HAXOJAThCS Yy KHUIIKIBHUKY, ITiIJAIOTHCS
peabcopOuii. TakuM YUHOM, MPUCYTHICTH KITy-
O0oBUX Ta/ab0 TOBCTUX KHIIKOBUX CETMCHTIB
y CHCTEeMi BiJIBEICHHS C€Yi 3aBKIU BHUKIIUKAE
XpOHIUHE KHCJIOTHE HaBaHTaxxeHHs. Hacmpasmi
BOKJIMBICTh IIHOTO METAOOJIIYHOTO YCKJIaIHEH-
Hs JUIS TIAlI€HTa 3QJICKUTH BiJl HOTO 1HIUBITY-
aTbHUX OCOONMBOCTEH (HASBHICTh CYITyTHIX
3aXBOPIOBaHb) Ta BUKOPUCTAHOTO KHIIKOBOTO
cermMenra. Baprto 3a3HauuTH, 10 TOPYILIECHHS HU-
pKoBOi (yHKIIT MiJBUILYE PU3UK PO3BUTKY Me-
TaboniyHoro anuzo3sy. [lopiBHSHO 3 KITyOOBUMHU
pe3epByapaMu, CETMEHTH TOBCTOI KHIIIKH, CXO-
’Ke, OUTBIN CXMJIBbHI OO IIUX METAaOOIIYHMX 3MiH.
3riiHO 3 JITEpaTypHUMH JTaHUX TIIEepXJI0peMiu-
HUA MeTa0O0IIYHUI anua0o3 MaiKe 3aBkKIu Mae
CyOKJTIHIYHMIA XapakTep, ajie MPOTATOM Me/iaH-
HOTO CIIOCTEpEKEeHHS BiJ 1 poKy Bim3Hayanocs,
110 10% maiieHTiB 3 KOHAYITOM KIyOOBOT KUIIKU
MaJIy KJIIHIYHO BaXKJIMBUNA MeTa00IIYHUN alli103
(Kamidono, S. Et al., 1985), mo He 3ycTpivanoch
y HAIIOMY JOCHIJDKCHHI. Y BaKKHX BHUMAJKaX
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1€ MOXE TPHU3BECTH 10 M'SI30BOI CIAOKOCTI Ta
neMiHepaiizamii KicTok. Yacrora mMeTabosigHO-
ro anuA03y NpU BiIBEJCHHI KOHTHHEHTY Ta Op-
TOTOMIYHINA 3aMiHI CEYOBOTO MiXypa BapilO€ThCs
BiZ 26% 10 45% B mpocnekTuBHUX cepisx. Jms
JIarHOCTUKU METa0O0IIYHOTO alK103y 9acTO BU-
3HAYAEThCS PiBeHb OikapOOHATy BEHO3HOI KPOBi
Menm sk 21 mmone/n (Bakke, A. Et al., 2007).
JIikyBaHHS IIbOTO CTaHy MOXKE OXOIUTIOBATH IIe-
popanbHUIl mMpuiiom OikapOoHaTy Harpio abo
LUTpaTy HaTpilo, ajie METEOPU3M MOXKE yCKIa-
HUTH 110 Teparnito. B okpemMux BUnaakax MoxxyTh
OyTH 3aCTOCOBaHI HEKIiHIUHI 3aCO0H, AKi CIpHU-
SIOTh 3MEHIICHHIO HABaHTAXXCHHSI HA OPraHi3M,
Taki K HIKOTHHOBA KUCJIOTa 200 XJIOPIpOMa3uH
(Koch, M. O. & McDougal, W. S., 1985).

CymnyTHI MOpyHmIEHHS PIBHOBAaru €JIEeKTPOIi-
TiB MOXYTh BKJIIOUATH TIMOKATIEMIIO, TITOKAIb-
IEMII0 Ta rimoMartieMmiro. ['lImokamiemMis Moke
BHHUKATH Yepe3 BTPATY K0 4epe3 KUIIKOBUH
nuIsIX abo yepes Moro HeJOoCTaTHIO peadbcoporrito
HUpKamMHu. BaxiamBo BpaxoByBaTH MOMKJIMBICTh
nediuuTy Kallilo B OpraHi3Mi Mali€HTiB 13 BiJBe-
JICHHSIM cedi uepe3 KUIIKOBI CETMEHTHU, OCKIITbKU
KOPEKIIisl alu03y MOXKe I1e Oinbiie 301IbIIUTH
BTpaTy Kaiito. OCKIIbKU cepes] BCiX eIeKTPOIT-
HUX MOPYIICHb Ae(IIUT Kalilo MaB HaWOUIbITY
9YacTOTY BUHUKHEHHS Y HAIIUX TAlli€HTIB, caMme
MOKa3HUK KoHLeHTpalii kanito (K+) OyB B3sTuUit
32 OCHOBY BHBYCHHSI THX CaMHUX €JICKTPOIITHHX
MOPYIIEHb.

B 1 rpyni koHIeHTpalis Kaiii B CHPOBa-
TII ofpa3y Micls omeparii Mana TeHISHIII0 10
3HIDKEHHS, ajieé HIKOJIM HE BHUXOAWJIA 3a Mexi
HIKHBOTO TokazanHs Hopmu (I'yocbkmit HO.IL.,
200), (3,3+0,1 Mmounb/1) Ta HE OyJIO BiIXHIEHB
gepe3 pik micns omepamii (4,0+0,6 MMomnb/).
Cepen marieHTiB 3 OPTOTONIYHOIO JICPUBAIIIEIO
cedl HaWOUIbII BHUpaXEHI 3MIHM clocTepira-
JUCh Yy TAI€EHTIB 2 TpYIH, /1€ NOKa3HUKU Ti-
nmokajgiemii Morim pocsaratu 2,6+0,3 MMoJIB/1
oJlpa3y IcJs omnepartii, o OyJI0 TPUBOIOM IS
nmpu3HaueHHs 3aMicHOl Teparii po3unHom KCL
7,5%. IlauienTu 3 rpynu TakoX JIEMOHCTPYBaIU
3HMKeHHs1 K+ B cupoBarii KpoBi micis omnepa-
mii (3,0+0,2 mMmonb/in), ane Ii MOKa3HUKU Oyiau
MEHIII BUPKCHUMHU Ta MAIIEHTH CKOPIIIe Migaa-
BaJINCh MEAMKAMEHTO3HIN Kopekiii. Yepes 1 pik
TiCIIs oTeparii crocrepiraiach 3a10BUTbHAa KOH-
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ueHTpauis K+ B cupoBarii KpoBi micisi poBe-
JIEHHSI KOHCEpBaTHUBHUX 3aXOliB y 2 Ta 3 rpymi
Ta ckaana 3,8+0,6 Mmoie/n ta 4,3+0,9 MMONIB/I,
BIJIIIOBITHO.

P'IMOBipHo, nediuuT Kamnito OUTbII aKTyalb-
HUI y Mali€HTIB 3 BiJBEIECHHSIM JOBIOIO Ce-
IMEHTa KJIyOOBOI Ta TOBCTOI KHILIKH, IO Tij-
TBeppkeHo nanumu Jiteparypu (Clark S., 1974;
Golimbu, M., & Morales, P., 1973, 1975; Klein,
E. A., Montie, J. E., Montague, D. K., Kay, R., &
Straffon, R. A., 1986). I'inokaniemist MOXxe mpo-
SIBJIATHCST M'SI30BOIO CJIA0KICTIO, 1 OyJI0 OMHUCaHO
BUMAJKW, KOJU 1€ CHOpUKMAaiocs SIK CHHIPOM
INena-bappe (Valtier, B., Mion, G., Pham, L. H.
& Brochard, L., 1989).

[NimokanbIiemis pu BiIBEICHHI CeUi BUHUKAE
yepe3 BTPaTy Kajbllilo HUPKaMH Ta Horo Mooiti-
3aIli0 3 KICTKH, 10 COPUYHHSAETHCS XPOHIYHUM
MeTabomiYHUM aruo3oM. JlonaTkoBe MpUHHSIT-
TS KQJIBIIIF0 MOXe OyTH €()eKTUBHUM METOJIOM JIi-
KyBaHHS. ['inmomarHiemis, xoua i piko BUHUKAE,
Moyke OyTH HacJiJIKOM BTPAaTH MarHi0 HUpPKaMu
a00 HeIOCTaTHBOTO HOTr0 HAIXOMKEHHS 3 TKEI0.

B minomy, MerabomiuHi Ta Mi€THYHI HACIIJI-
KM BHUKOPHCTAHHS CETMEHTIB KHWIIKIBHHUKA JUJIS
PEKOHCTPYKIIIi CEYOBUBIAHMX LUIIXIB HE € Ha-
CTUTBKU CEepHO3HUMHU, 00 BIAMOBISTHUCS Bi iX
3acTocyBaHHs. B Tabnuii 2 HaBeneHO 3araabHui
OTJISA OYIKYBaHUX METAOOIIYHUX MMOPYIICHB, IO
XapaKTePHI JUTIsl KOKHOTO CETMEHTY KHUIIIKIBHUKA.

V mari€eHTiB 13 KAIIKOBUM BIABEAECHHSIM Cedl
crocTepiraerbcs 301IbIIEHA YacTOTa YTBOPEHHS
KaMmeHiB y Hupkax. [Ipotsrom 20 pokiB crocre-
pexxenHst 10 20% XBOpHX 3 KOHAYiTaMH KIy0o-
BOT KUIIKU MOXYTbh PO3BHBATUCH KOHKPEMEHTH B
nupkax (Roth, J. D., & Koch, M. O., 2018). B
HAILIOMY JIOCJIIJDKEHHI KOHKPEMEHTH HUPOK 3Y-
CTpIYaJIUCh y JIBOX MAIli€HTIB 1 Tpymnu, B OHOTO
3 HUX 4epe3 7 MICSIB Micis orneparii 0yio mpo-
BEJICHO yapHO-XBUWJIbOBY TUCTAHIIIIHY JITOTpHU-
ICII0, APYTUM MallleHT IpUiiMaB LUTPaTHI CyMi-
111 J10 MOBHOI perpecii KOHKPEMEHTIB. Y Jpyriit
rpymi OyB 1 marieHT 3 MiKpOJIiTaMH HUPOK, SIKUH
3HAaXOIUTHCSA Ha crHocTepekeHHi. Y 3 rpymi He
Oy70 3apeecTpOBaHO BHUMAAKIB CEYOKaM STHOI
XBOPOOH.

HasBHICTB rinepxyiopeMiqyHOro MeTaboIiyHo-
rO aluI03y CIPHUSE YTBOPEHHIO KalbIlieBO-(oc-
daraux abo0 KaJIbIi€BO-OKCAJaTHUX KAMCHIB.
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Tadonauus 2. Kopotkuii ornuc MeTaboII9HUX MOPYIIEHb BIIBEJCHHS C€4i 32 JOMOMOTOI KHIITKOBHX
cermenTiB (Holmes, D. G., Thrasher, J. B., Park, G. Y., Kueker, D. C., & Weigel, J. W., 2002)

Bigain HIKT NaCl K+ HCO:s— pH
InyHOK - ! | 1
[opoxHs KuIIKa l 0 !
Kiy6oBa kuiika 4u TOBCTa KHIITKa - ! 0 !

*IKT — numyHKOBO-KHILIKOBUH TPaKT;

* — KOHIIEHTpAILisl eIEKTPONIITIB 260 pH 3aMIIaThest He3MiHHUMU; © — 3MEHITYIOThCS, V — 30LIBIIYIOTHCS

Ceua 3 minBuieHUM piBHEeM (ocdaTis, cyabda-
TIB 1 MarHil0 Ta 3HWKCHUM PiBHEM ITUTPATy €
CXHJIbHOIO J10 yTBOopeHHs kameHiB (Chang, S. S.,
& Koch, M. O., 2000). 20 HasiBHICTb CTOPOHHIX
MaTepiajiB, TAKHX SIK IIBU Ta CKOOU, MOXKE TaKOK
CIpUATH YTBOPEHHIO KameHiB. Kpim Toro, kui-
KOBHH CITU3 MOXKE CTaTH OCEPEAKOM Kaiblu(pika-
uii Ta xpoHiuHoi iH}ekuii. Pouch-koHkpemenTn
BHSIBIISIIOTBCS Yy Onu3bko 10% marfienTiB 3 aepu-
BAaLII€IO ceul, 1 AeAK] JOCIIIKEHHS HaBOAITh JaHi
PO PU3UK BUHUKHEHHS KOHKPEMEHTIB 110 25%
BUITA/KIB y IESIKHX CIIOCTEPEKESHHsIX. VIMOBIpHO,
PO3KpUTI CKOOM B ITUX METOJAX BiJMOBIIAIbHI
3a 111 Bucoki nokasHuku (KDOQI, 2007; Van der
Aa, F., 2011). KinbpkicTh KOHKPEMEHTIB B OpTO-
TOMIYHUX HEOMIXypax, 3a3BHuail, MeHIIa. Xpo-
HIYHa KOJIOHi3aIlis abo iH(EKIis CeYOBUBITHUX
HUISX1B, 0COOINBO OAKTEPisIMHU, SIKI BUPOOIISIOTH
ypeasy, MOXe CIPHYMHUTH YTBOPEHHS CTPYBIT-
HUX 200 KapOOHATHO-aMaTUTHUX KAMEHIB Y KHILI-
KOBHX pe3epByapax Majoro o0’eMy, HUpPKax Ta y
cevoBuBiTHUX muisixax (Van der Aa, F., 2011).
HopmanbHa mBraKicTh KITyOOYKOBOI (hiIbTpa-
uii (IHK®) y nopocnux 3a3Bu4aii CTAaHOBUTH BiJ
90 no 130 mu/xB (KDOQI, 2007). Ilicns gocsir-
HeHHs1 40-pi4HOTO BiKYy 1€l TOKa3HUK MOCTYTIO-
BO 3MEHIIY€EThCS Ha mpubnusHo 1 mu/xs/1,73 m?
mopiuHo. [TopymenHs QyHKIii HUPOK micis Bij-
BEJICHHS C€4i MOXKYTh OyTH CIPUYMHEHI TaKUMHU
(dakropaMu, K OOCTPYKIIisl CEUOBOAIB (Hampu-
KJIaJI, CTEHO3 CEYOBiTHO-KUIIKOBOTO aHACTOMO-
3y), pelUarBHA ceuoBa 1H(EKINS Ta YTBOPEHHS
CEUOBOro KameHro. BrnmuB BiiBeneHHS cedi Ha
(YHKIIII0O HUPOK TMOKU HE BUBYCHHI HAJICKHUM
guHoM (Bakke. A., 2007). JdocnimkeHHs moKa-
3aiad, mo mcat BigBemenHs ceui HIKD moxe
3HK3UTUCS Ha 15-25% mpotsarom 11 pokis. Bax-
JIMBO BYACHO BUSBIISITH Ta MPOBOIWTH JIIKYBaH-

HS CTaHIB, 1[0 IPUBOMASATH JI0 MOTIPIICHHS CTaHy
BEPXHIX CEYOBUBITHHUX HUIAXiB. Takok BasKIMBO
MaTty iHPOpMAIIio PO piBeHb (PYHKIIT HUPOK A0
JlepuBallli cedi, OCKIJIBKH 1€ MOXKE BIUTMHYTH Ha
MoJaNbllll TaKTH4YHI pilleHHs. PexoMeHayeThCs
MIPOBOJUTH TPUBAIMA MOHITOPUHT (YHKIII HU-
poK michs Oymb-skoi (opMHU BiBEICHHS cCedi,
HioHaliMeHIIe pa3 Ha pik. CHUpPOBaTKOBHI Kpea-
TUHIH HE 3aBXJH € JOCTAaTHbO UyTJIMBHUM IOKa3-
HUKOM JUIs OLIHKM (YyHKIIT HUpoK. Bukopucran-
HSl YIBTPa3BYKOBOTO CKPHHIHTY HHPOK pa3oM 3
BUMIpOM pIiBHSI KpEaTWHIHY y CHPOBAaTIi KpOBi
MOXKe OyTH €()EeKTHBHUM METOJOM JUISl OIIIHKHU
CTaHy BEPXHIX CEYOBUBIJIHUX HUIAXIB. Y BUMNA-
Ky CyMHIBIB MO)ke OyTH BUKOHaHa TUHAMIYHA pe-
HocuuHTirpadis ais BuzHadeHHs [LIIKD (Van der
Aa, F., 2011).

Tak, B HaIMIOMy JTOCIHIPKEHHI BiIMi4aau 3HH-
KeHHs Ki1yOooukoBoi inbTpartii yepes 1 pik micns
oreparlii y BCiX JOCHTIPKyBaJbHUX Ipylax, Xoda
KJTIHIYHO 3HAYyIIMM Iefl MOKa3HUK OyB JHIIE B
1 rpymi (LIK® no onepamii — 93,0+4,1 mi/xB, de-
pe3 1 pik micas omeparii — 35,0+6,9 Mmur/xB), 1o
Moxe OyTH 3yMOBJICHO OTPAIUISIHHAM MIKpOOpra-
HI3MIB 3 30BHIIIHBOTO CEPEIOBHIIA A0 MOPOKHH-
HU BEPXHIX CEUOBHX IUIAX1B YePe3 KOPOTKY METIIO
KHUIIIKOBOro cermeHTa 3a Bricker. 3 mamienris 2 ta
3 rpym, ocTaHHI IEMOHCTPYBaJIX HalKpallli Noka3-
HUKH K1yOoukoBoi (pimsrpamii (108,0+13,4 mn/xB
no onepaii Ta 93,0+14,5 mu/xB uepe3 1 pik y
naiienTiB 3 rpynu npotu 95,043,8 mi/xB 10 ome-
pamii Ta 84,0+12,8 mi/xB uepe3 1 pik y marieH-
TiB 2 TPYIN), 10 MOXKE CBIAYUTH PO ONTUMAITb-
HUI OanaHc MiX 3a0paHIM 00’ €MOM KHIITKOBOTO
TpaHCIUIaHTaTa Ta c(hOPMOBAHUM 00’ €MOM CEYO-
BOTO Mixypa.

TakuM 9uHOM, B HAIIOMY JTOCIIIKEHHI OyII0
BHSIBJICHO BipOTiIHI 3MiHH MiXX BCiMa TPhOMa Irpy-
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MaMU IO TaKiM MOKa3HHUKaM, SIK: 00’€M IITYYHO- HEOLMCTOIUIACTUKU HE € HACTIJIbKU CePHO3HUMH,
TO CEYOBOT0 Mixypa (IHTpaomepariifHo Ta 4yepe3 1100 BiAMOBISTHCS BiJl X BHKOPUCTAHHSI.

6 MicsIiB), HIUIBHICTE cedi vyepe3 12 Mmic micis Monaudikariss BUKOHaHHS I1HTPAKOPIOPAJIb-
oneparii, IIIK® micns oneparii. Pi3HuUISM moka3- HOTo JamapoCKOmiyHOro (opMyBaHHS OpTO-
HUKIB JliapeiHOr0 CHMHJPOMY Majia MMOBIPHICTH TOMIYHOTO HEOIMCTY 33 METOAMKOI BiJUIiNICH-
muie Mix 1 Ta 2 rpynoro, nokasauk HCO; — Mk Hs 4 ypornorii 1Y «IlHcTuTyT yposorii imM. akai.
1 Ta 2 rpymnoro, a Takox Mix 1 Ta 3 rpynoto. [lo- O.®. BozianoBa HAMH VYkpainu» He npu3Beno
ka3HuK LIK® uepe3 12 wmicsmiB micias omepariii 10 BAHUKHEHHS HEKOHTPOJIbOBAHUX METa0O0IIid-
BUSIBUBCS BIpOTiTHUM MiX | Ta 2 rpymnoro, a Ta- HHX PO3JTaJiB y PaHHbOMY Ta IMi3HBOMY ITiCIs-
ko Mk 1 Ta 3 rpynoto. [Hii nmoka3HukH (IIib-  onepauifHux nepiogax y xsopux Ha MIPCM i
HICTBh cedi j0 omepariii, koHneHTpamis HCO;— wmoxke OyTH peKOMEHJOBaHWMA O OUIBIIN IIHPO-
yepe3 12 MICSIIB /0 Ta KOHIICHTpAIlisl Kajil0) KOro BIPOBADKEHHS Y KIIHIYHY MPAKTHKY ypO-

BHSIBUJIUCH HE BIPOTITHUMH. JIOTIYHUX Ta XIPYPriuHUX BIAJIJICHb MEIUYHHX
BucHoBkn 3aKyagiB YKpaiHu.
B cyuachiif yponoriyHiii mpaxkTuii JIOCHUTb DiHaHCyBaHHA
4acTO 3aCTOCOBY€ETHCS BiJIBEIEHHS Ce€dl, 110 MPH- JocnimkeHHs He OTpUMYBaIo (piHAHCYBaHHS
3BOJIUTH J0 META0ONIYHHUX 3MiH Y MAIli€eHTiB. Bu- 3 30BHINIHIX JOKEpeT.
0ip cerMeHTa KHIIKHU JJIs BiABECHHS BILTMBAE HA Konduikr inTepecin
CTYMiHb IUX METa0ONIYHUX HACHIJKIB, 3aJEKHO ABTOpH JE€KJIapYIOTh BIJICYTHICTb KOH(MIIKTY
BiJl TOBXKHHU CETMEHTA. Y 3MyXBHHHUX KOHAYITaX 1HTEPECIB y KOHTEKCTI JAHOTO J0CIiHKESHHS.
MeTa0OJIvHI 3MIHU MIHIMI3YIOThCS, ajie HaBITh Y 3roga Ha nmyoOJikaniro
€] TPYIH MaLI€HTIB MOXKE BiI0yBaTHCS 3HUKEH- Bci aBropu ganu 3rogy Ha myOIiKalliio [bOro
HS piBHS OikapOOHATy Ta €Mi30AU BaXXKOTO ali- PYKOIHCY.
703y, 110 NOTpedye MOCTIMHOTO CHOCTEPEKEHHS ORCID Ta BHecOK aBTOpIB
3a MallleHTaMd 3 BiIBEJAEHHSAM Cedi He JIMIIE 3 0000-0003-0919-2099 (A, B, D, E, F)
TOTJISI Ty OHKOJIOTIYHUX MTOKa3HUKIB, ajie i 3 MeTa- Shamraeva Daria
O0uiYHO1 MorIsiAy. 3araiom, I namieHTH nepedy- 0000-0003-3782-0902 (A, C, E, F) Vozianon
BAalOTh y JOCHUTH 3aJI0BIIbHOMY CTaHi, a BUSBJIEHI Sergiy
BIIXUJICHHS, SIK TIPABIJIO, BUMATalOTh 0OMEKEHIX A — Work concept and design, B — Data

MEIUYHHUX BTpy4YaHb a00 MOXXyTh OyTH HaBiTh 0e3 collection and analysis, C — Responsibility for
Hux. B Oynp-sikoMy Bumanky, BHsABIEHI merabo- statistical analysis, D — Writing the article, E —
JiYHI 3MiHU y TALI€HTIB 3 pi3HUMHU Buaamu ineo- Critical review, F—Final approv al of the article.

JITEPATYPA

Bakke, A., Jensen, K. M., Jonsson, O., Jonsson, E., Mansson, W., Paananen, I., Schultz, A., Thind, P., & Tuhkanen, K.
(2007). The rationale behind recommendations for follow-up after urinary diversion: an evidence-based approach. Scandina-
vian journal of urology and nephrology, 41(4), 261-269. https://doi.org/10.1080/00365590600991284

Barone, B., Napolitano, L., Reccia, P., Calace, F. P., De Luca, L., Olivetta, M., Stizzo, M., Rubinacci, A., Della Rosa,
G., Lecce, A., Romano, L., Sciorio, C., Spirito, L., Mattiello, G., Vastarella, M. G., Papi, S., Calogero, A., Varlese, F., Tata-
ru, O. S., Ferro, M., ... Amicuzi, U. (2024). Advances in Urinary Diversion: From Cutaneous Ureterostomy to Orthotopic
Neobladder Reconstruction-A Comprehensive Review. Journal of personalized medicine, 14(4), 392. https://doi.org/10.3390/
jpm14040392

Chang, S. S., & Koch, M. O. (2000). The metabolic complications of urinary diversion. Urologic oncology, 5(2), 60-70.
https://doi.org/10.1016/s1078-1439(99)00023-x

Clark S. S. (1974). Electrolyte disturbance associated with jejunal conduit. The Journal of urology, 112(1), 42—47.
https://doi.org/10.1016/s0022-5347(17)59638-x

Puras, A., Cesar Kocijan, V., Rade. A., Lipovec, R., Ostroski, I., Radisi¢ Biljak, V., & Simundi¢, A. M. (2022). Serum
and urine osmolality: 8 hours, 24 hours and 1-month sample stability. Scandinavian journal of clinical and laboratory investi-
gation, 82(4), 283-289. https://doi.org/10.1080/00365513.2022.2079094

Ukrainian scientific medical youth journal, 2024, Issue 2 (146)

http://mmj.nmuofficial.com

94


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0000-0003-0919-2099
https://orcid.org/0000-0003-3782-0902
https://doi.org/10.1080/00365590600991284
https://doi.org/10.3390/jpm14040392
https://doi.org/10.3390/jpm14040392
https://doi.org/10.1016/s1078-1439(99)00023-x
https://doi.org/10.1016/s0022-5347(17)59638-x
https://doi.org/10.1080/00365513.2022.2079094

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (146), 2024 eISSN 2786-667X

Creative Commons «Attribution» 4.0

Gerharz E. W. (2008). Re: Hautmann RE, Abol-Enein H, Hafez K, et al: Urinary diversion. Urology 69(suppl): 17-49,
2007. Urology, 72(1), 231-232. https://doi.org/10.1016/j.urology.2007.11.156

Golimbu, M., & Morales, P. (1973). Electrolyte disturbances in jejunal urinary diversion. Urology, 1(5), 432—438. https:/
doi.org/10.1016/0090-4295(73)90374-9

Golimbu, M., & Morales, P. (1975). Jejunal conduits: technique and complications. The Journal of urology, 113(6),
787-795. https://doi.org/10.1016/s0022-5347(17)59581-6

Holmes, D. G., Thrasher, J. B., Park, G. Y., Kueker, D. C., & Weigel, J. W. (2002). Long-term complications related to
the modified Indiana pouch. Urology, 60(4), 603-606. https://doi.org/10.1016/s0090-4295(02)01945-3

Joniau, S., Benijts, J., Van Kampen, M., De Wacele, M., Ooms, J., Van Cleynenbreugel, B., & Van Poppel, H. (2005).
Clinical experience with the N-shaped ileal neobladder: assessment of complications, voiding patterns, and quality of life in
our series of 58 patients. European urology, 47(5), 666—673. https://doi.org/10.1016/j.eururo.2004.12.006

Kakizoe T. (2020). Orthotopic neobladder after cystectomy for bladder cancer. Proceedings of the Japan Academy. Series
B, Physical and biological sciences, 96(7), 255-265. https://doi.org/10.2183/pjab.96.019

Kamidono, S.; Oda, Y.; Ogawa, T.; Arakawa, S.; Hazama, M.; Hamami, G.; Matsumoto, O.; Umezu, K.; Ishigami, J.;
Hara, S. 1985: Clinical study of urinary diversion 2. review of 41 ileocolic conduit cases their complications and long term 6
9 years follow up Nishinihon Journal of Urology 47(2): 415-420

KDOQI (2007). KDOQI Clinical Practice Guidelines and Clinical Practice Recommendations for Diabetes and Chronic
Kidney Disease. American journal of kidney diseases : the official journal of the National Kidney Foundation, 49(2 Suppl 2),
S12-S154. https://doi.org/10.1053/1.ajkd.2006.12.005

Klein, E. A., Montie, J. E., Montague, D. K., Kay, R., & Straffon, R. A. (1986). Jejunal conduit urinary diversion. The
Journal of urology, 135(2), 244-246. https://doi.org/10.1016/s0022-5347(17)45598-4

Koch, M. O., & McDougal, W. S. (1985). Nicotinic acid: treatment for the hyperchloremic acidosis following urinary di-
version through intestinal segments. The Journal of urology, 134(1), 162—164. https://doi.org/10.1016/s0022-5347(17)47048-0

Roth, J. D., & Koch, M. O. (2018). Metabolic and Nutritional Consequences of Urinary Diversion Using Intestinal
Segments to Reconstruct the Urinary Tract. The Urologic clinics of North America, 45(1), 19-24. https://doi.org/10.1016/].
ucl.2017.09.007

Squiers, A. N., & Twitchell, K. (2017). Metabolic and Electrolyte Abnormalities Related to Use of Bowel in Urologic
Reconstruction. The Nursing clinics of North America, 52(2), 281-289. https://doi.org/10.1016/j.cnur.2017.01.005

Valtier, B., Mion, G., Pham, L. H., & Brochard, L. (1989). Severe hypokalaemic paralysis from an unusual cause mim-
icking the Guillain-Barré syndrome. Intensive care medicine, 15(8), 534-535. https://doi.org/10.1007/BF00273568

Van der Aa, F., Joniau, S., Van Den Branden, M., & Van Poppel, H. (2011). Metabolic changes after urinary diversion.
Advances in urology, 2011, 764325. https://doi.org/10.1155/2011/764325

Bisip, B. A., Camomos, A. C., Hlomox, C. I., Toruapos, O. B., & Haconenxko, O. B. (2019). OcHOBH IiarHOCTHKH, JIKY-
BaHHS Ta NPOQIIAKTHKH 3aXBOPIOBAHb KICTKOBO-M’S30BOT CHCTEMH Ta crioyy4Hoi TKaHnHH. Moxyns 2. Y. 1.

I'y6crkmii FO.1. Bionoriuna ximist: [linpyunuk.— Kuis-Teprormine: Yrkpmenkaura, 2000 c. 425—432

Metabolic changes in bladder cancer patients after urinary tract reconstruction
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Abstract: The goal is to evaluate the occurrence of short-term and long-term metabolic changes in
patients with muscle-invasive bladder cancer (MIBC) after radical cystectomy (RCE) followed by or-
thotopic derivation of urine from segments of the small intestine or the formation of an ileal conduit with
a "wet stoma" exit. During 2018-2020, the SI "Academician O.F. Vozianov Institute of Urology National
Academy of Sciences of Ukraine" conducted examinations and treatments 22 patients diagnosed with
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MIBC at clinical stages T2aNOMO-T3bNOMO. In all cases, radical cystectomy and lymphadenectomy
were performed using the laparoscopic method, but 8 (36.4%) patients had previously undergone open
resection of the urinary bladder in other medical institutions. In five patients (22.7%), urine derivation
was performed by the method of creating an ileal conduit according to Bricker. Eight (36.4%) patients
underwent ileoneocystoplasty according to Studer, in nine (40.9%) patients, an orthotopic neocist was
performed according to a modification of the 4 department of SI "Academician O.F.Vozianov Institute
of Urology National Academy of Sciences of Ukraine", which consists in creating an orthotopic arti-
ficial bladder from a pre-resected segment of the ileum and anastomosing it with the proximal part of
the urethra and the distal segments of the ureters, which differs from the commonly known method of
ileonecystoplasty according to Studer in that, firstly, in the course of its implementation, the possibility
of an instrumental intestinal suture is foreseen in the case of endoscopic variants of radical cystprosta-
tectomy, and the length of the necessary ileal fragment was reduced to 50 cm. Second, a complete detu-
bularization of the conventionally divided into right, middle and left segments of the intestine fragment:
asymmetrically during its middle 5 cm with the formation of a cervical flap, and symmetrically — along
the contramesenteric edge on the entire other length. Third, the medial edges of the right and left intes-
tinal segments were first fixed to the upper edge of the middle segment. Fourth, after the creation of the
eye of the neck of the future "neovesica", the upper and middle thirds of the lateral edge of the right and
left intestinal segments were fastened together. Fifth, the original neck of the new intestinal bladder was
formed by making vertical incisions of the pre-created eye of the reservoir neck at 12 and 6 o'clock of
the conventional dial to expand its diameter to 1.0—1.5 cm, then step-by-step eversion and tubularization
of the formed semicircles were performed on the urethral catheter by applying 3—5 knotted Vicryl 3.0
sutures and performing a neck duplication maneuver with two knotted sero-muscular sutures placed one
above the other parallel to the axis of the neck with a step between the puncture and the puncture of the
needle of 4 mm. Sixth, after the formation of the vesico-urethral anastomosis, the free edges of the cervi-
cal flap and the lower thirds of the lateral edge of the right and left intestinal segments were sutured, the
oral and aboral intestinal openings were sealed, a cystostomy drainage was installed through the latter,
and a reversible peritonization maneuver was performed. To compare the results of the study based on
postoperative metabolic changes, all patients were divided into three groups: 1st group (5 patients) —
with urine derivation according to Bricker, 2nd group (8 patients) — with ileoneocystoplasty according
to Studer, 3rd group (9 patients) — which urine derivation was carried out orthotopically in a modifica-
tion of the clinic (neocyst). To evaluate the advantages of our proposed method of creating an artificial
bladder, the following indicators were evaluated: bladder volume, kidney concentration function (urine
density), diarrhea after surgery, hypokalemia, the appearance of kidney stones, and kidney function was
also evaluated according to the glomerular filtration rate (GFR). After the operation, the volume of the
bladder or conduit changed depending on the group: it increased in patients of groups 2 and 3 (during
the operation: group 2 — 380,0+1,4 ml, group 3 — 170,0£24,2 ml, after 6 months: 420,0£81,4 ml and
310,0+62,5 ml, respectively), but decreased in patients of group 1 (during surgery: 30,0+3,4 ml, after
6 months — 13,0+2,2 ml). Urine density indicators before the operation were within the normal range in
all groups: Ist group — 1020,0+3,8; 2nd group — 1016,0+2,9; 3rd group — 1019,0+3,9. No changes in the
concentration function were observed even after the operation according to Bricker (1015,0+5,0) one
vear after the operation. On the other hand, when performing orthotopic ileoneocystoplasty, an increase
in the concentration function of the kidneys was noted (group 2 — 1050,0+7,3, group 3 — 1035,0+17,0).
Diarrhea was observed in all patients after the start of feeding, but its duration was different. In patients
with orthotopic methods, the duration of diarrhea was longer (group 1 — 3,0+1,2 days and was not ob-
served 12 months after surgery, group 2 — 10,0£3,9 days, group 3 — 7,0+1,6 days). One year after the
operation, two patients of group 2 and one of group 3 noted the presence of liquid stool once a day. In
some patients of groups 2 and 3, a violation of the acid-alkaline balance was noted, which required cor-
rection: p/o HCO; — in group 2 — 19,0<1,6 mmol/l; in group 3 — 20,0+1,6 mmol/l. 1 year after surgery
HCO; — in group 2 — 23,0£1,4 mmol/l; in group 3 — 24,0+1,6 mmol/l. Group 1 patients did not show
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changes in acid-base balance either in the early postoperative period or after one year (HCO; — imme-
diately after surgery — 23,0+1,4 mmol/l, after 1 year — 24,0+1,4 mmol/l). In group 1, the concentration
of K+ in serum immediately after surgery tended to decrease, but never exceeded the lower limit of
normal (3,3+0,1 mmol/l) and there were no deviations one year after surgery (4,0+0,6 mmol/l). Among
patients with orthotopic urine diversion, the most pronounced changes were observed in patients of
group 2, where hypokalemia could reach 2,6+0,Ne mmol/l immediately after surgery. Group 3 patients
also showed a decrease in serum K+ after surgery (3,0+£0,2 mmol/l), but these indicators were less pro-
nounced and the patients were more likely to undergo medical correction. 1 year after the operation, a
satisfactory concentration of K+ in blood serum was observed after conservative measures in groups 2
and 3 and amounted to 3,8+0,6 mmol/l and 4,3+0,9 mmol/l, respectively. Kidney calculi were found in
two patients of group 1, one of them underwent remote shock wave lithotripsy 7 months after the op-
eration, the second patient took citrate mixtures until the calculi completely regressed. In the second
group there was 1 patient with kidney microliths who is under observation. No cases of urolithiasis were
registered in group 3. A general decrease in GFR was found in all groups, but was more pronounced in
patients of group 1 (GFR before surgery — 93,0+4,1 ml/min, 1 year after surgery — 35,0+6,9 ml/min). Of
the patients in groups 2 and 3, the latter demonstrated the lowest rates of glomerular filtration reduc-
tion (108,0+13,4 ml/min before surgery and 93,0+£14,5 ml/min after 1 year in patients of group 3 versus
95,0£3,8 ml/min before surgery and 84,0+12,8 ml/min after 1 year in patients of group 2). Modification
of performing intracorporeal laparoscopic formation of an orthotopic neocyst according to the met-
hodology of the 4th Department of Urology of the SI "Academician O.F.Vozianov Institute of Urology
National Academy of Sciences of Ukraine" did not lead to the occurrence of uncontrolled metabolic
disorders in the early and late postoperative periods in patients with MIBC and can be recommended
for wider implementation in the clinical practice of urological and surgical departments of medical in-
stitutions of Ukraine.

Key words: Acidosis, Cystectomy, Ileal Conduit, Urinary Bladder Neoplasms, Urinary Diversion.
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Abstract: acute cerebrovascular accident is the main cause of disability. Stroke has different clinical
characteristics and consequences that require individual rehabilitation examination and approach. Ad-
verse neurological disorders are accompanied by motor, cognitive, and psycho-emotional consequences.
Over the past 20 years, the treatment of acute cerebrovascular accidents has significantly increased the
recovery rates of patients. This is due to the progress of international clinical protocols, randomized ev-
idence-based medicine, adequate medication, step-by-step and individualized physical therapy, and oc-
cupational therapy strategies for patients. One of the most important contributions to rehabilitation for
stroke patients is made by evidence-based medicine. The literature review highlights current evidence
and critical appraisal to confirm the effectiveness of evidence-based medicine in rehabilitation interven-
tions to improve movement control, activity, participation, and functioning. The benefits of rehabilitation
interventions on spasticity after stroke in the early period have been proven. However, even after medical
and rehabilitation, the restoration of motor function remains insufficient to achieve the patient's request,
due to inconsistent application of evidence-based medicine. The purpose of the literature review is to
analyze the effectiveness of evidence-based medicine in rehabilitation interventions for people after
early stroke with spasticity to improve quality of life and motor function. Materials and methods. In this
review, we analyzed rehabilitation interventions and evidence-based medicine in physical therapy. We
substantiated the materials of the Canadian Clinician's Guide to Stroke Rehabilitation for 2020. The
review includes scientific publications in English. Articles and research by scientists published over the
past 15 years. A computer search was conducted through the PubMed database. We considered 63 pub-
lications that were evaluated according to the following criteria: reliability, validity, and measurability.
The changes that have occurred during the research have been analyzed. Conclusions. Spasticity in the
late period after acute cerebrovascular accident has significant negative consequential difficulties that
patients are unable to cope with on their own. We have found that rehabilitation measures and physical
therapy techniques improve the motor functions of patients with spasticity in the early period, provided
that the recommendations of evidence-based medicine are followed. The timely use of methods, tools,
and an individualized approach to each patient gives positive results. After all, the purpose of physical
therapy is not to convince patients that the consequences of stroke are not subject to rehabilitation, but to
help and teach patients to be independent and improve the quality of life of people with spasticity in the
early or late period. It was also determined that the topic of recovery of patients with late-onset spasti-
city after stroke is not sufficiently covered. To date, more than half of people after stroke remain limited
in everyday activities and have negative consequences — motor disorders, and activity limitations that
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significantly affect the quality of life and independence. Further research is needed to determine whether
it is possible to reduce late-onset spasticity and improve the motor function of patients after stroke with

the possibility of further use of the affected limb.

Key words: Review, Arm, Stroke Rehabilitation, Meta-Analysis, Recovery of Function.

Introduction

According to the 2020 press release, the glob-
al prevalence of stroke is about 16 million cases
per year. The annual number of strokes in Ukraine
is more than 110 thousand. The mortality rate is
2-3 times higher than in other countries. After suf-
fering a stroke, 20-40% of the working-age popu-
lation is disabled. Only 10-20% of people return
to work. The incidence of acute cerebrovascular
accidents is 1.5 to 2 times higher than the global
average. For 2021, the statistics do not differ much
from the previous year.

According to the Ministry of Health for 2022,
more than 100 thousand Ukrainians become vic-
tims of acute cerebrovascular accidents every year.
One-third of them are young people under the age
of 65.

The Ministry of Health and the National Health
Service of Ukraine have jointly substantiated the
quantity, quality, and structure of medical services
in rehabilitation centers and physical and rehabili-
tation medicine departments, with which they have
signed an agreement to provide quality medical
services to patients under the Medical Care for
Acute Cerebral Stroke package.

Negative consequences and symptoms of
stroke that occur in the acute and early period:
aphasia, dysphagia, visual impairment; paralysis,
spasticity, loss of sensation in the affected limbs,
impaired coordination, ignoring one side of the
body, fatigue, paresthesia, pain, and discomfort
in the affected limbs, impaired urodynamics and
bowel movements. The specific localization of the
lesion will be determined by the signs and symp-
toms that patients manifest after a stroke (Yani et
al., 2017).

Upon admission to inpatient rehabilitation, a
multidisciplinary team examines the patient on the
first day. The team includes a neurologist, a doctor
of physical and rehabilitation medicine, a physical
therapist, and an occupational therapist. If neces-
sary, it is possible to involve a speech therapist,
psychologist, and consultations with other prima-

ry and secondary care physicians (Homola et al.,
2021).

Depending on the results of the physical ther-
apy and occupational therapy assessment, patients
and caregivers are informed of the request and
short- and long-term goals are planned. The care
provided to stroke patients in the early period can
be maximal, intermediate, or minimal in terms of
functional performance. The growing dynamics of
patients during rehabilitation activities can influ-
ence the change of goals, from simple to complex.

In the acute and early period after stroke, phys-
ical therapy and occupational therapy are aimed
at restoring motor control and motor function of
the affected limbs. In the later period, however, the
multidisciplinary goals often focus on compensa-
tion and independent participation and activities.
The rehabilitation team collaborates with the pa-
tient and his or her family to achieve the goals.
Therefore, there should be consistency in the use
of physical therapy and occupational therapy.

In the early period, physical therapy has the
following goals: mobilization, verticalization, im-
provement of coordination and balance, and res-
toration of walking skills. The use of therapeutic
exercises to strengthen the support capacity of the
lower extremities and back muscles. Occupation-
al therapy has the following goals: dressing inde-
pendently, taking care of one's body, hair, and oral
cavity, eating, and using therapeutic exercises.

If you do not follow the recommendations in
the early period and ignore evidence-based medi-
cine, there are consequences that negatively affect
rehabilitation in the later period. Therefore, we
must value patients' time and avoid methods that
are not effective and not aimed at maximizing pa-
tients recovery after a stroke. After all, spasticity
manifests itself in the early period, when it is easier
to stop the process and reduce the possibility of its
development. Because in a later period, it is more
difficult to reduce muscle spasticity, increase the
range of motion and return the affected limb to the
patient.
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Spasticity, pain, stiffness, limited range of mo-
tion in the affected limbs, and edema are common
problems in patients with late-onset stroke. These
consequences affect patients quality of life and re-
quire long-term care and rehabilitation interven-
tions (Hotter et al., 2018). There is a small number
of studies on the restoration of motor function of
the arm in the shoulder, elbow, and wrist joints in
people after stroke for the possibility of further use
in everyday life and habitual activities.

The choice of individual rehabilitation methods
in the acute, early, and late periods is significantly
different for patients with muscle spasticity. There-
fore, it is important to scientifically separate the
recommendations of the periods for patients after
stroke, individually aimed at the symptoms of the
results of primary and intermediate examinations.

Spasticity is a motor disorder caused by dam-
age to the upper motor neuron. It depends on the
rate of enhancement of the tonic muscle stretch
reflex, which occurs as a result of excessive exci-
tation of the stretch reflex. It is usually common in
patients after a stroke with hemiplegia of unilateral
limb involvement (Mclellan, 1981).

In 2005, the scientist Pandyan reported that
spasticity is a violation of sensorimotor control,
manifested as a result of damage to the upper mo-
tor neurons, and appears as a periodic or constant
persistent involuntary muscle activation (Pandyan
et al., 2005).

Spasticity reduces the range of motion in the
joints and muscles, pain, discomfort, stiffness, con-
tractures in the affected limbs, and loss of spatial
and temperature sensitivity. Coordination and bal-
ance deteriorate, there is a lack of confidence in
walking, and there is a high risk of falling. Mood
changes, poor sleep. Muscle spasticity causes lim-
itations in daily life activities and reduces the abil-
ity to achieve the goal in rehabilitation activities
(Esquenazi et al., 2023).

Spasticity provokes the formation of contrac-
tures, and contractures can increase the symptoms
of spasticity in patients (O'Dwyer et al., 1996). The
results of clinical trials indicate that the pain syn-
drome can appear within 1 week and last up to 16
months (Allison et al., 2016). Analyzing the data,
more than half of patients after a stroke complain
of shoulder pain and continue to report symptoms
of pain 16 months later (Lindgren et al., 2007).

ISSN 2786-6661
eISSN 2786-667X

Patients after stroke should undergo treatment
and rehabilitation measures to identify functional
disorders and maintain the general condition of the
body, with the consequences of cardiovascular dis-
ease, diabetes, poor nutrition, and rethinking bad
habits (Maalouf et al., 2023). Detection of func-
tional dysfunctions at early stages makes it possi-
ble to further treat and control the consequences of
stroke (Kuo and Hu, 2018).

The pattern of spasticity of the affected low-
er limb has tension under the knee tendons, which
limits the range of motion in the knee joint; plan-
tar flexion, and eversion of the ankle joint, which
limits the support capacity and full use of the foot.
Patterns of spasticity of the upper affected limb:
scapular dysfunction, shoulder adduction, internal
rotation, arm bent at the elbow with forearm prona-
tion, and flexion of the wrist joint (Wagner, Davids
and Hardin, 2016).

Aim

A review of studies and analysis of the effec-
tiveness of evidence-based medicine for the re-
covery of patients with the consequences of acute
cerebrovascular accident in the early period with
spasticity was conducted.

Materials and Methods

Analysis and synthesis of modern methods of
evidence-based medicine and scientific literature
studies used for patients after stroke with spasti-
city.

In the practice of occupational therapists, after
the initial examination of patients with spasticity,
negative manifestations are detected: limitation
of the range of motion in the affected limbs, pain,
which provokes difficulties with dressing, and hy-
giene procedures and affects the quality of self-
care (Bethoux, 2015). In the practice of physical
therapists, spasticity impedes free movement and
affects the speed of walking on different surfaces.
It increases the risk of falling, and impairs balance
and coordination (Diaz-Arribas et al., 2020).

Diagnostics and examination are aimed at iden-
tifying functional consequences, and rehabilitation
measures are focused on the patient's request, not
on reducing spasticity (Thompson et al., 2005).
Rehabilitation measures after a stroke should take
into account the functional limitations and the pa-
tient's request to ensure that spastic limbs can be
used.
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Ashworth scale (Ashworth, 1964) or Modi-
fied Ashworth Scale (Bohannon and Smith, 1987)
is used to assess spasticity in patients after stroke
and other neurological conditions accompanied by
increased muscle tone. Both scales are rated from
0 to 4 points. Where 0 points mean no increase in
muscle tone, 4 points mean the affected arm or leg
is stiff in a bent or extended position. A +1 point
was added to the modified Ashworth scale, which
is assessed as the presence of resistance of less
than half of the range of motion, and the passive
resistance scale (Platz et al., 2008) is also used in
neurology departments, as well as in physical and
rehabilitation medicine departments.

The values of the modified Ashworth scale
were more significant in the examination of af-
fected arms than legs (Meseguer-Henarejos et al.,
2018).

There are triggers of spasticity that increase
muscle spasticity: pressure ulcers, pain, discom-
fort; uncomfortable clothes; lying or sitting in one
position for a long time; ingrown toenails, dam-
aged skin; constipation or full bladder; fatigue; in-
fections; stress (Kheder and Nair, 2012).

The main rehabilitation goals of people after a
stroke are to increase the level of independence in
self-care and overall quality of life and, improve
the functional capabilities of patients with spastic-
ity (Park et al., 2023; Langton-Frost et al., 2023).

They offer many types of rehabilitation inter-
ventions that are adapted specifically to the pa-
tient's request (Richards and Cramer, 2023; Batool
et al., 2022; Edelstein et al., 2023).

Physical therapy has a significant impact on the
motor functions of people after a stroke. Exercise
improves coordination and balance, and increases
range of motion and muscle strength in the affected
limbs. The purpose of physical therapy for spastic-
ity is examination, counseling, and training; selec-
tion and use of auxiliary aids. Classes are aimed at
improving coordination and balance, restoring the
ability to walk with or without aids. Therapeutic
exercises to increase the range of functional ac-
tivity, performing daily activities (O'Brien et at.,
2023). Erotherapeutic goals: examination, coun-
seling, training. Recommendations for patients
with spasticity are aimed at resuming daily activ-
ities (dressing independently and caring for their
bodies) and the possibility of cooking with the use

ISSN 2786-6661
eISSN 2786-667X

of aids (Feng et al 2023; Shen et al., 2023; McAn-
drew et al., 2000).

Adaptation or recommendation of ergotherapy
equipment to adapt the environment to the needs of
patients: installation of handrails in the bathroom
or toilet; specialized utensils for cooking or eating
(Simning et al., 2023).

Speech and language therapists help patients
restore their ability to communicate effective-
ly. They select alternative means of communica-
tion and conduct classes to overcome dysphagia
and aphasia with the help of special interventions
(Richards and Cramer, 2023).

Speech therapists contribute to the improve-
ment of speech and language skills in patients after
a stroke and eliminate possible difficulties in eating
or drinking liquids. Provide counseling and train-
ing in oral care (de Sire et al., 2020).

The selection of rehabilitation measures is
based on the individual needs and capabilities of
patients after a stroke. Physical therapy and occu-
pational therapy are integral components that ac-
celerate and facilitate the recovery of affected mo-
tor functions, promote independence, and improve
the quality of life of stroke patients (Kayola et al.,
2023).

Review and discussion

The scientific analysis is aimed at early rehabil-
itation measures applied within seven days of the
onset of acute cerebrovascular accident: gradual
mobilization, classes with speech and swallowing
disorders, and restoration of the affected arm (Ber-
nhardt et al., 2017). A pilot test was also conducted
in a public hospital. Early mobilization was used
within 24 to 48 hours of the onset of acute cerebro-
vascular accident (Poletto et al., 2015). The study
is important in the early periods of rehabilitation
for patients. It emphasizes the potential for reco-
very of functions in the critical period. However, it
is not used if the patient is not in a stable condition.
Contraindications: high blood pressure and body
temperature, fever, pneumonia, vomiting, diarrhea.

Scientists have conducted an effective ran-
domized control trial, and a possible option for the
early period is a modified wheelchair support. It is
used to reduce shoulder pain and support the arm
in its normal anatomical position (Pan et al. 2018).

Three randomized control trials for stroke pa-
tients with shoulder hemiplegia were found. The
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effectiveness of the use of orthopedic dressings and
bandages for the upper limb in the early period has
been proven. It is used to support the affected arm,
reducing the risk of shoulder dislocation during
walking skills. They have disadvantages if used
for a long time: contractures are formed, which
encourage the development of synergy of the flex-
or muscles, and also prevents patients from using
the affected arm if there are positive indicators for
the restoration of motor function (Ada et al., 2017;
Hartwig et al., 2012; van Bladel et al., 2017).

Splinting in a neutral position on the radiocar-
pal joint of the affected limb for 4 weeks does not
improve motor function (Lannin et al., 2007). A
systematic review on the use of splints was ana-
lyzed and proved to not affect the motor function
of the upper limb of patients after acute cerebro-
vascular accidents (Lannin and Herbert, 2003).
The use of splints is not recommended, as it is a
passive method that has insufficient evidence and
impact on recovery. Prolonged wearing of splints
provokes contractures and, in the presence of spas-
tic muscles, increases the level of spasticity. Ortho-
ses should not be used as a substitute for therapeu-
tic exercises. Especially if the examination shows
positive results for restoring the motor function
of the arm (Management of Stroke Rehabilitation
Working Group, 2010).

The analyzed cross-sectional studies of ankle
orthoses show that the device has a positive effect
on gait speed (Bleyenheuft et al., 2008; Thijssen
et al., 2007; Wang et al., 2007; Pohl and Mehrholz
2006). An ankle orthosis is used for patients with
a request and rehabilitation goal to improve gait
speed. Prolonged wearing of the orthosis has ir-
reversible functional processes: limitation of the
range of motion, stiffness, and creation of myogen-
ic contractures. Therefore, repeated assessments
and follow-ups by qualified specialists are recom-
mended for patients with ankle orthoses.

The goal of physical therapy and occupation-
al therapy for patients after stroke is to restore
movement functions, independence in daily life,
and independence in movement. Individualized
therapeutic exercises are selected in combination
with treadmill gait training and the use of aids. In
addition, during and after rehabilitation activities,
caregivers and patients are provided with advice
and recommendations for continuing the home
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rehabilitation program, warnings about possible
consequences, and contraindications (Zech et al.,
2010).

As a result of the study of acute cerebrovascu-
lar accidents, patients are faced with over-exten-
sion of the affected knee joint when moving and
walking. This significantly affects possible knee
pain, reduces speed, and worsens gait asymme-
try. Over-extension of the knee joint occurs as a
result of weakness of the lower leg muscles, and
hamstrings, stiffness of the plantar flexors, and im-
paired sensation in the hip, lower leg, knee, or foot.
Rehabilitation tools should not be used routinely
to fix and immobilize the knee joint. The best that
a physical therapist can offer a patient is the selec-
tion of therapeutic methods to stimulate and stabi-
lize the knee during the support phase (Macko et
al., 2001).

After analyzing eight randomized control trials
in which researchers evaluated inpatient rehabilita-
tion, traditional and standardized exercises in com-
bination with Kinesio taping for stroke patients
with hemiplegia of the shoulder. Seven studies with
positive effects: relieving hemiplegic pain, improv-
ing functional outcomes of the arm, and reducing
the development of possible shoulder subluxation
(Huang et al., 2017; Huang et al., 2016; Chatterjee
et al., 2016; Griffin and Bernhardt, 2006; Pandian
et al., 2013; Pillastrini et al., 2016; Santos et al.,
2017; Hochsprung et al., 2017).

Kinesiotaping is widely used in rehabilitation
practice for orthopedic patients. The literature is
mixed on the improvement of range of motion
and the effect on spastic muscles in patients after
stroke. There is little evidence and benefits of the
long-term effectiveness of taping on the affected
limb. Additional careful study and substantiation
of the therapeutic mechanisms of kinesiological
taping would be useful in further research with
neurological patients.

Application of mirror therapy. The patient is
seated at a table, and a specialized mirror is placed
in the middle of the person's body to block the
view of the affected arm. Mirror therapy is similar
to the action of visual feedback, during which the
movement of the healthy arm is perceived as the
movement of the affected arm. This creates the il-
lusion that the two hands are performing the same
task. It is believed that this therapy has an effect on
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neuroplastic changes, and may help to increase the
excitability of the ipsilateral motor cortex, which
is responsible for the affected area (Deconinck et
al., 2015).

The scientific article substantiates that the mir-
ror therapy method has been successful in relieving
neuropathic pain (Wittkopf and Johnson, 2017).

Two randomized control trials were found to
reduce regional pain syndrome with mirror therapy
(Cacchio et al., 2009). One study compared mirror
therapy with mindfulness practice (Cacchio et al.,
2009).

In summary, mirror therapy can be useful for
patients after a stroke to improve motor function.
However, it does not affect reducing spasticity in
muscle activity.

In research on the biofeedback method, elec-
trodes are attached to the surface of the affected
muscles of individuals to obtain information and
capture the electrical capabilities of the motor unit.
The signals with the result are transmitted through
audio or visual feedback, which transforms the
information received using a computer. Evidence
suggests that this method has no effect on the motor
function of the hand and does not train accuracy
and coordination. However, the literature has mixed
data on increasing the range of motion in the joints
of the affected arm and the effect on spastic muscles
in patients after stroke (Page and Lockwood, 2003).

Patients after stroke with impaired spatial and
temperature sensitivity usually have reduced mus-
cle strength, do not control, and do not use the
affected limb in everyday activities, which com-
plicates further recovery (Taub, 1980). Therefore,
CIMT therapy is designed to maximize the use of
the affected limb (Fritz et al., 2005). The peculiar-
ity of the method is the limitation of the healthy
arm when efforts are directed to the maximum use
of the affected arm in the implementation of the
planned tasks (Taub et al.,1999). Instructions for
the use of CIMT therapy, the patient should have
active movements, bending the hand by about 20
degrees, and extending the fingers by at least 10
degrees. The patient should have minimal senso-
ry and cognitive impairment. The duration of the
method is individually selected for each patient.
The data were analyzed (Taub and Morris, 2001),
with a positive result for patients in the acute peri-
od after stroke. The article also presents evidence
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that CIMT therapy has harmful effects (Dromerice
et al., 2009). This method did not yield the expect-
ed results, but it can be used in the acute and sub-
acute periods for patients after stroke.

PNF is proprioceptive neuromuscular facilita-
tion. The technique is used to restore lost motor
functions, affect the range of motion, improve en-
durance, and increase muscle strength. It is used
after injuries, after surgery, and after disorders or
damage to the central nervous system (Hindle et
al., 2012). The PNF method focuses on a neuro-
functional approach that combines examination,
activation of neuromuscular control, stimulation of
motor learning, and the proper use of motor con-
trol using various movement patterns. This method
combines functional mobility patterns using inhi-
bition, facilitation, strengthening, and relaxation of
the muscular system (Etnyre and Abraham, 1986;
Alaca et al., 2015).

One of the techniques used is rhythm rotation,
when the affected limb is slowly taken out of the
spasticity pattern, the physical therapist or occu-
pational therapist performs until the joint is felt to
be restricted. When the muscles relax, the affected
limb is moved to another range, and the technique
is continued.

In a systematic review of the use of PNF, it is
an effective method of recovery for patients with
late-onset stroke. It has an effective effect on bal-
ance, coordination, and gait speed. Improves motor
function and activity through proprioceptive, skin,
and auditory signals. It can be one of the methods
of recovery for neurological patients (Nguyen et
al., 2022).

The proprioceptive neuromuscular facilita-
tion technique is justified by the effectiveness of
improving the elasticity of spastic muscles after
stroke, improving balance in dynamics. Studies, it
has shown positive results on passive and active
range of motion (Farinatti et al., 2011).

Conclusions

In this literature review, we highlight effective
evidence, the latest recommendations, and research
in the field of physical rehabilitation to help restore
independence and motor activity after acute cere-
brovascular accident in patients with spasticity.
At the moment, there are enough evidence-based
medicine methods to stabilize the condition and re-
store motor functions of patients after stroke in the
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acute and early period. The use of evidence-based
interventions helps to reduce the consequences of
disability and significantly improves the ability to
restore independence, activity, and participation of
patients after a spastic stroke. However, not enough
information is available on methods that reduce the
outcomes and complications that occur in patients
with late-onset spasticity that meet the criteria for
the clinical effectiveness of the methods listed in
this review, so we need to continue research and
promote effective solutions.

The next scientific publication will be devoted
to the examination of physical therapy and occupa-
tional therapy of patients after acute cerebrovascu-
lar accidents.
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Anomauia: cocmpe nopyuleHHs MO3K08020 Kp08000iey 20106HA NpuduHa iHeaniousayii. Incynom
MAg€ pi3Hi KAIHIYHI XapaKkmepucmuky ma HAciioku, wo UMAazarms iHOUBIOYAIbHO20 peadilimayitinozo
obcmedicenusi ma nioxody. Hecnpusmnugi Hesponoziuni po3naou Cynpo8ooNCyrOmvcsa pPyXosumi,
KOSHIMUBHUMU MA NCUXO-eMOYIUHUMU Hacaiokamu. 3a ocmanui 20-mb pokie NKY8aHHS 20CMPO20O
NOPYULeHHSI MO3KO8020 KPOB000I2y 3HAUHO 3POCAU V' NOKASHUKAX BIOHOGNEHHA nayicnmie. 3as0saKu
npoepecy MidCHAPOOHUM KAITHIYHUM NPOMOKONLAM, PAHOOMI308AHUM Memooam O00KA3060i MeOuyuHu,
A0EK8AMHO20 MEOUKAMEHMO3H020 NIKY8AHHI, NOoemanHoi ma iHougioyarvHoi cmpameii 3 Qizuunoi
mepanii, epecomepanii o1 nayienmie. OOuH i3 HAUBANCIUBIUIUX BHECKIB V peabinimayiio 0/ NayicHmis
niCs THCYbMY Marms Memoou 00Ka3060i Meouyuny. Y arimepamypHomy 021401 6UCEIMIEHi CYUACHi
O0aHi Ma KpumuyHa OYiHKa, w000 NIOMBEPON’CEHHs epeKmUsHOCmi Memoodie 00KA3080i MeOUYUHU 8
peabinimayiiunux 3axo0ax, 0jisi NOKPAWEeHHsI KOHMPOIO PyXi, aKmMUueHoCmi, yiacmi ma OIisibHOCHI.
osedena, kopucmuv peabinimayitinux mpy4aHHs Ha CHACIUYHICMb RICAA THCYILIY Y PAHLOMY Nepiodi.
Ane Hasimv, nicis MeOUKAMEeHmMO3HOI ma MeOuyHoi peabinimayii, 6i0HOGNEeHH pPYX080i (DYHKYIT
3anUUAEMbCA He 00CMAamHiM 01 OOCACHEHMs. 3anumy NayieHmd, 3a paxyHoK He NOCHi008HOCMI
3ACMOCy8anHs Memodi 00Ka3z060i meouyunu. Onuc aimepamypu mae Ha Mmemi, 8i00Opazumu
eghekmugHicmy NaUBY MeMO0Oi8 00KA30601 MEOUYUHU HA PeabiNimayiini BMpyYanHs 0CiO nicjis iIHCYIbmy
PAaHHb020 Nepiody 3i CNACMUYHICMIO, 3a 0/ NIOBUWEHHSL SKOCMI HCUMMEQILIbHOCII MA NONINULEeHHS
pyxosux QyHxyitl 6 ypagicenux Kinyiexkax. Mamepiaiu ma memoou. Y oenndi mu npoananisyeanu
peabinimayiini 8mpyuanHs ma memoou 00Ka3o80i meduyunu 3 ¢hizuunoi mepanii. Qbzpynmyesanu
mamepianu Kanadcvrozo 0068i0HuKa Kiniyucma 3 peabinimayii nayicumis nicas incynomy 3a 2020 pik.
B oens0 ysitiwunu naykosi nyonikayii aumeniticokoro mosor. Cmammi ma 00CHONCeHHS HAYKOBYIE
onyobnikosani 3a ocmanui 15 poxis. Komnromepnuii noutyk 30itichiosascs uepesz 6azy oanux PubMed.
Posenanymo 63 nyonixayii, Axi oyintosanucy 3a Kpumepiamu: HAOIUHICMb, 8ANIOHICMb, BUMIPIOBAHICTb.
Ilpoananizoeani 3min, wo 6i0Oysanucy Ha NPomaA3i 30iUCHEHUX HAYKOBUX O0CHiOdHCeHb. Buchosku.
Cnacmuynicms y nizHboMy nepiodi Riciisi 20CMpoeo NOPYULeHHST MO3K0B020 KPOBOODicy, MA€E 3HAUHI
He2amueHi HAcioKo8l mpyoHowi, 3 AKUMU NAYIEHMU He MAIOMb 3M02U 8NOPAMUCL camMocmitino. Mu
BUABUIY, WO peabinlimayiini 3axo0u ma memoou 3 izuunoi mepanii noANUYIOMb PYXo8i DYHKYIT
nayieHmié 3i CNACMUYHICMIO V PAHHLOMY Nepiodi, 3a YMO8U OOMPUMAHHS PEKOMeHOayili 00Ka3080i
MmeouyuHu. Buacne suxopucmanms memodis, 3acobie ma iHOUBIOYanbHUll NiOX00 00 KOHCHO20 NayicHma
oaroms NO3UMuUBHi pesynomamu. Aoxce, mema izuunoi mepanii He nepekoHamMu NAYiEHMIie 8 momy
WO HACHIOKU NICHsL THCYIbMY He Nioafeaioms peadilimayii, a 00NOMO2mMu ma HAGYUMU NAYICHMIE
camocmiiHocmi ma nioguwjemu AKiCMb HCUMMEOIANLHOCMI 0CIO 31 CNACMUYHICMIO ) PAHbOMY YU
nisHboMY nepioodi. Takoxc GuU3HAUULU, WO He OOCTAMHBO PO3KPUMA MeMd BIOHOBIEeHHA NAYIEHMIB NICIA
IHCYIbmMYy 31 CNACMUYHICIMIO Y Ni3HLOMY nepiodi. Ha cboeooniwmil dens Oinvuia notosuna ocio nicis
IHCYIbMY 3aMUULAIOMbCA 00MENCEHUMU Y NOOYMOBUX OifX Ma MAawms He2amueHi HACHiOKU — PYXO06i
NOPYULEeHHsl, 0OMEHCeH ST AKMUBHOCIMI W0 3HAYHO 8NAUBAIOMb HA AKICMb HCUMM MA He3ANEHCHICTb.
Heobxione nooanvue 00cniodxicents, wjoo eUaUMU, 4l MOMCIUBO SMEHULUMU CNACMUYHICIb ) NI3HLOMY
nepiodi ma noainwumu pyxoe8y (QYHKYilo nayieHmié Micjs IHCYIbMY 3 MONCIUBICMIO NOOANbULO2O
KOPUCIYBAHHSL YPAIHCEHOIO KIHYIBKOIO.

KuarouoBi ciioBa: orsif, pyka, peabimitaltis miciis iHCYJIbTY, ME€Ta-aHai3, BiIHOBICHHS (YHKIIIT
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Abstract: the article presents current literature data on the etiology and pathogenesis of hyperan-
drogenic conditions in women of reproductive age against the background of normal levels of male
sex hormones. Most often, hyperandrogenic conditions occur due to excessive production of androgens
by the ovaries or adrenal glands with increased sensitivity of sebaceous and hair follicle receptors to
androgens. One of the main tools for clinical confirmation of hyperandrogenic conditions is the Ferri-
man-Gallway scale. Activation of androgen receptors, which are localized in the basal and glandular
cells of the sebaceous glands, leads to the development of acne and other hirsute manifestations. These
processes are most often realized by increasing the activity of Sa-reductase, an enzyme that converts
testosterone to dihydrotestosterone and is a direct stimulator of sebum synthesis. Treatment of hyperan-
drogenic conditions is carried out jointly by obstetricians and Gynecologists and dermatologists. Today,
the leading link in therapy is combined oral contraceptives, which block the production of Sa-reductase.
One of the most effective agents is ciproterone acetate, which is a synthetic hydroxyprogesterone with
antiandrogenic and antigonadotropic activity. Flutamide, which is a nonsteroidal selective androgen
receptor blocker, is also widely used in the treatment of hyperandrogenic conditions. Thus, the review
indicates the absence of a single view on the etiology and pathogenesis of hyperandrogenic conditions
against the background of normal levels of sex hormones, and also indicates the absence of a single
algorithm for correcting clinical manifestations.

Key words: Acne, Hyperandrogenism, Hormones, Hirsutism, Polycystic Ovary Syndrome,
Flutamide, drosperinone, ciproterone acetate.

Introduction 80% of cases are polycystic ovary syndrome and

Hyperandrogenic conditions are one of the most  are associated with impaired reproductive function,
common endocrinopathies in women of reproduc- pregnancy complications, metabolic disorders, risk
tive age. This condition is observed in approxi- of endometrial cancer, and other conditions (Azziz
mately 10-20% of women, while approximately et al., 2016; Inoue et al., 2014; Tan et al., 2021).
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Aim

To investigate the main links of the pathogen-
esis of hyperandrogenic conditions in women of
reproductive age against the background of normal
levels of male sex hormones.

Materials and methods

Analysis of modern literary sources indexed in
Scopus, Web of Science.

Review and discussion

Hyperandrogenism is an endocrine disease
associated with increased synthesis or activity
of male sex hormones in a woman's body. Direct
manifestations of hyperandrogenism include der-
matopathies and polycystic ovaries. The main der-
matological manifestations of hyperandrogenism
include acne, hirsutism, androgenic alopecia and
seborrhea (Inoue et al., 2014; Sung, Oh, Chung
and Lee, 2014; Azziz et al., 2016; Tan et al., 2021).
Hirsutism is defined as excessive hair growth in
women in androgen-dependent areas (according to
the male type) — the inner surface of the thighs,
abdomen, around the nipples, neck, upper lip, chin,
temples. In addition to an increase in the levels of
male sex hormones, a possible reason for the de-
velopment of this condition may be the increased
sensitivity of receptors of sebaceous glands and
hair follicles to androgens, as well as increased
conversion of testosterone into more active forms
(Inoue et al., 2014; Azziz et al., Bissonnette et al.,
2015; 2016; Liu et al., 2015; Tan et al., 2021). In
the vast majority of cases, an increase in the level
of male sex hormones or adrenal hormones can be
determined in the laboratory, but very often in the
clinical practice of an obstetrician-gynecologist,
there are cases when the clinical manifestation of
hyperandrogenism is present, but the increase in
androgen levels is not confirmed in the laboratory
(Inoue et al., 2014; Azziz et al., 2016; Kim et al.,
2017).

The ability to visually confirm the presence
of an increased amount of hair is often used as a
clinical diagnostic criterion for hyperandrogenic
conditions. The degree of hirsutism, its expressive-
ness and coverage of body areas in modern clinical
practice is determined using the modified Ferri-
man-Gallway scale. To determine the hirsut num-
ber, hair growth is evaluated on 9 androgen-sen-
sitive areas of the woman's body, each of them is
evaluated on a point scale. If the total number of
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points exceeds 8, the clinician has the right to di-
agnose "hirsutism" (Inoue et al., 2014; Liu et al.,
2015; Soares-Jr, Sa and Baracat, 2019).

Acne and alopecia are other common andro-
genic skin changes that may occur without hirsut-
ism in some women with hyperandrogenism. Hy-
perandrogenism can manifest itself as an isolated
clinical symptom (for example, acne or hirsutism),
but a combination of symptoms in various combi-
nations is more often observed (Yildizhan, Gokce,
Yildizhan and Cim, 2015; Azziz et al., 2016; Ceruti
etal., 2018;).

Today, polycystic ovary syndrome (PCOS) is
a common endocrine disorder among the female
population starting from puberty to late repro-
ductive age. Classic manifestations of PCOS are
menstrual cycle disorders (anovulation), hyper-
androgenism, and polycystic ovarian changes.
There are four phenotypes of PCOS: phenotype
A, B, C and D. Phenotype A, or classical, is char-
acterized by the presence of hyperandrogenism,
anovulation and polycystic ovarian changes. Phe-
notype B or incomplete classic is diagnosed with
hyperandrogenism and anovulation. Hyperandro-
genism and polycystic ovaries are characteristic
of the C or ovulatory phenotype. Phenotype D or
non-androgenic — anovulation and polycystic ovar-
ian changes. In patients with PCOS, hyperandro-
genism is a frequent finding, which is diagnosed
with the help of clinical and laboratory studies
(Kamincekwmii, Tarapuyk, [lyb6occapcbka, 10.O.
i lyboccapceka 3. M., 2016; Azziz et al., 2016;
Pesnnyenxo H. 1O. i Pesanuenxo I U., 2017).

There are many reasons for the development of
acne in PCOS against the background of normal
androgen levels. A number of modern research-
ers had many opinions regarding the mechanisms
of development of this condition. Separate stud-
ies confirm the increased activity of enzymes in
sebaceous gland cells. Others are inclined to the
opinion that the development of this condition is
influenced by increased transcriptional activity of
the androgen receptor (AR), which is caused by
coregulators of the androgen receptor, polymor-
phisms in the androgen receptor gene (Bissonnette
et al., 2015; Azziz et al., 2016; Demirkan, Sayin
and Giindiiz, 2019).

That is why, in order to understand the mecha-
nisms of the development of hyperandrogenic con-
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ditions against the background of a normal level of
sex steroids in the blood serum, it is first necessary
to consider the structure of the androgen receptor,
its localization and possible factors that can lead to
the occurrence of this condition (Bissonnette et al.,
2015; Clayton et al., 2019; Demirkan et al., 2019).

Today, it is known that the effect of androgens
on the skin is mainly mediated through the andro-
gen receptor, a ligand-dependent nuclear transcrip-
tion factor and a member of the steroid hormone
nuclear receptor superfamily. Androgen receptor
includes three main functional domains: N-termi-
nal domain of transcription regulation, DNA-bind-
ing domain and ligand-binding domain. The
N-terminal domain is the most variable, while the
DNA-binding domain is the most conserved region
among different members of the steroid hormone
nuclear receptor family. The DNA-binding do-
main of all nuclear receptors of steroid hormones
consists of two zinc fingers that recognize specific
consensus DNA sequences (Kim et al., 2017; Clay-
ton et al., 2019; Demirkan et al., 2019).

Zinc fingers contribute to the direct binding of
androgen receptor DNA to the promoter and en-
hancer regions of androgen-regulated genes. As a
result of the activation of the functions of the N-ter-
minal and ligand-binding domains, the transcrip-
tion of these genes is stimulated or suppressed.
Considering the fact that the DNA-binding domain
is highly conserved among the family of nuclear
receptors of steroid hormones, it has been proven
that the binding of selective androgen response el-
ements enables specific activation of AR (Zimmer-
man, Eijkemans, Coelingh Bennink, Blankenstein
and Fauser, 2014).

Thus, for further understanding of the mecha-
nism of acne development in PCOS, it is necessary
to get acquainted with the localization of the an-
drogen receptor in human skin. When conducting
research, the purpose of which was to find out the
localization of the androgen receptor, an immuno-
histochemical method was used using a polyclon-
al antibody against the human androgen receptor.
According to the results of the study, during which
a biopsy of a skin area with and without acne was
performed, respectively, it was established that the
distribution of the receptor was similar in men and
women. Androgen receptor is found in basal and
glandular cells of sebaceous glands, in the outer
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root layer of hair follicles and in apocrine sweat
glands. The presence of the androgen receptor in
different types of skin cells reflects the multiple di-
rect effects that androgens can have on these sites
(Bergler-Czop, 2014; Buzney, Sheu and Reynolds,
2014; Liu et al., 2015; Azziz et al., 2016; Costa
et al., 2018; Clayton et al., 2019; Chappell et al.,
2021).

Increased activity of enzymes in the cells of
the sebaceous glands can lead to the development
of acne in PCOS against the background of nor-
mal levels of androgen hormones. In view of this,
it 1s necessary to consider the role of increased
activity of 3B-hydroxysteroid dehydrogenase
(3B-HSD) and 17B-hydroxysteroid dehydrogenase
(17B-HSD) enzymes (Azmahani et al., 2014; Ceru-
tietal., 2018).

Dehydroepiandrosterone is converted into
androstenedione under the action of the 38-HSD
enzyme. This transformation can also occur in the
sebaceous gland, where 33-HSD type I isozyme
1s detected, the activity of which is greatest in the
skin. While the reverse conversion of androstene-
dione to testosterone is catalyzed by 17B-HSD in
human skin. There are 11 isoenzymes of 173-HSD,
which differ depending on the localization in tis-
sues and the ability to reduce or oxidize hormones.
At the same time, it is known about the expression
of 17B-HSD types 2, 5 and 11 in human sebaceous
glands (Azmahani et al., 2014; Ceruti et al., 2018).

Many studies confirm the role of increased
Sa-reductase activity in the development of acne
in PCOS against the background of normal andro-
gen levels (Azmahani et al., 2014; Yildizhan et
al., 2015; Ceruti et al., 2018;). So-reductase is a
series of enzymes that transform testosterone into
dihydrotestosterone, which is a direct stimulator
of sebum synthesis. So far, three distinct isoforms
of Sa-reductase have been identified. Of interest is
the type I isoenzyme, which consists of 259 amino
acids, has an optimal pH and is localized in the se-
baceous glands. Some researchers also claim that
variations in sleep patterns, free testosterone, and
Sa-reductase type I activity are associated with
changes in sebum secretion in women (Bléuer
et al., 1991; Bakry, Samaka, Shoeib, and Mabher,
2014; Liu et al., 2015; Ju et al., 2017).

Since specific inhibition of Sa-reductase type
I may represent a new therapeutic approach to
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acne treatment, it is important to understand the lo-
calization of this isoenzyme and its isoforms.

The isoenzyme of Sa-reductase type I, which
catalyzes the conversion of testosterone into di-
hydrotestosterone in peripheral tissues through a
NADPH-dependent reaction, is expressed mainly
in the skin (Blduer et al., 1991; Azmahani et al.,
2014; Bakry et al., 2014; Ju et al., 2017).

The expression of Sa-reductase type I is con-
stantly observed in the brain, liver, and sebaceous
glands, while 5a-reductase type Il is mainly found
in the urogenital tract, genital skin, and liver. Type
I 5o-reductase has testosterone reductase activ-
ity. There are certain publications that talk about
its role in the occurrence of hormone-refractory
prostate cancer (Soares-Jr et al., 2019). Immuno-
histochemical studies indicate that the localization
of the Sa-reductase type I enzyme is mainly in nu-
clear or perinuclear membranes (Soares-Jr et al.,
2019; Chappell et al., 2021;). Separate studies have
reported that proteins fused to the N-terminus of
eGFP indicate that all members of the Sa-reduc-
tase family reside in the endoplasmic reticulum
(Soares-Jr et al., 2019).

According to other studies, women with PCOS
have significantly higher ratios of 5aTHF/THF
(Sa-reduced tetrahydrocortisol to 5B-reduced tet-
rahydrocortisol) and An/Et (androsterone/etio-
cholanolone) levels, which according to group
analysis indicates that it is in increased activity of
Sa-reductase was observed in women with PCOS
(Yildizhan et al., 2015).

Therefore, as a result of the transformation of
testosterone under the action of Sa-reductase, a
more active dihydrotestosterone (DT) is formed,
which has a greater affinity for the receptor. The
created DT-receptor complex is more stable and,
as a result, more stable. This is also because the
cells of the sebaceous glands have all the neces-
sary enzymes to convert testosterone. After that,
the androgen-receptor complex interacts with
DNA in the nuclei of sebaceous cells, regulating
genes involved in cell growth and lipid produc-
tion (Azmahani et al., 2014; Ceruti et al., 2018).
It is well known that androgens stimulate the work
of sebaceous glands and increase the mitotic rate
of sebocytes, including those on the human face
(Yildizhan et al., 2015; Hafsi and Badri, 2017,
Clayton et al., 2019;).
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There is no doubt that the local biosynthesis
and metabolism of androgens in human sebaceous
glands can play a key role in the synthesis and se-
cretion of sebum. Immunohistochemical analysis
of human skin samples proved that various en-
zymes that produce and metabolize androgens are
functionally localized in sebocytes, in turn accu-
mulate lipid droplets, and changes in the expres-
sion of 17B-HSD in immortalized human sebocytes
(SZ95) affect the expression of factors related to
associated with sebogenesis (Ju et al., 2017; Clay-
ton et al., 2019;).

In addition, sebocyte culture provides new in-
sight into the involvement of DT in the production
of inflammatory cytokines in acne. According to
the results of the study, during which the possible
participation of DT in the production of inflam-
matory cytokines in cultured sebocytes was tested
by immunohistochemistry and PCR methods, an
increase in the regulation of IL-6 and TNF-o was
observed in the immunohistochemical study and
an increase in the amplification of RNA for IL-6
and TNF-a after the addition of DT compared to
control. This study shows that DT can participate
not only in the production of sebum, but also in the
production of pro-inflammatory cytokines in acne
(Lakshmi, 2013; Liu et al., 2015; Yildizhan et al.,
2015; Piszczatoski and Powell, 2021).

Modern studies prove that PPAR cofactors (re-
ceptors activated by peroxisome proliferators) and
their ligands are involved in the induction of the
full androgenic effect of sebaceous glands. PPARs
regulate numerous lipid metabolism genes in mito-
chondria, peroxisomes, and microsomes in the cy-
toplasm of sebocytes. Indeed, dihydrotestosterone
has previously been demonstrated to interact with
PPAR ligands in inducing rat sebocyte-like prepu-
tial cell differentiation and lipid synthesis. PPARa
is the most important PPAR that regulates lipid
synthesis and inflammation (Barrault et al., 2015;
Lizneva, Gavrilova-Jordan, Walker and Azziz,
2016).

There is information in separate literary sourc-
es that a more active AR can cause a hyperandro-
genic phenotype in the absence of markedly in-
creased androgens, since the biological activity of
androgens depends not only on their level in blood
serum, but also on the activity of AR receptors
(Azmahani et al., 2014; Ceruti et al., 2018). To-
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day, it is known about one more AR coregulator
that modulates the effect of androgens — the andro-
gen-dependent IncRNA CTBPI1-AS (C-terminal
binding protein 1-antisense), whose expression is
inversely correlated with the expression of CTBP1
(Lizneva et al., 2016; Papadakis et al., 2021). It
was established that in patients with PCOS there is
a significant increase in the expression of CTBP1-
AS compared to healthy control women. (Barrault
et al., 2015; Lizneva et al., 2016; Papadakis et al.,
2021).

The transcriptional activity of AR is affected
not only by coregulators, but also by polymor-
phisms in its gene. The human androgen receptor
contains a highly polymorphic polyglutamine tract,
which is encoded by CAG repeats in exon 1 of the
AR gene. It has been reported that CAG repeats
in the range from 11 to 38 are inversely correlated
with AR activity (Fu et al., 2014). A recent study
found a higher frequency of short CAG alleles in
women with PCOS compared to healthy women
(Fuetal., 2014).

Functional studies demonstrate an inverse
correlation between CAG repeat length and AR
activity. It has been established that shorter CAG
repeats have a higher sensitivity of receptors to
the androgenic response (Fu et al., 2014; Zimmer-
man et al., 2014; Peng et al., 2016;). Thus, short-
er CAG alleles in exon 1 of the AR gene increase
susceptibility to PCOS by increasing AR activity
(Zimmerman et al., 2014; Fu et al., 2014; Peng et
al., 2016;). In addition, clinical studies have also
shown that CAG repeat polymorphisms may lead
to an increased risk of many diseases due to abnor-
mal androgen sensitivity (Zimmerman et al., 2014;
Fuetal., 2014; Peng et al., 2016).

A study of the risk of developing acne, which
studied the relationship between the CAG and
GGN polymorphisms of the AR genes, includ-
ed 238 patients and 207 healthy individuals. The
length of the AR gene repeats was determined by
GeneScan analysis. Males with CAG<23 and fe-
males with CAG<24 had a significant risk com-
pared to males with CAG>23 and females with
CAG>24. In men, GGN repeats considered inde-
pendently of CAG repeats have no significant ef-
fect on acne risk, but when combined with CAG
repeats, acne patients showed a significantly higher
frequency of CAG<23/GGN<23 haplotypes com-
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pared to controls. The results of the study convinc-
ingly demonstrate that shorter CAG repeat length
and specific AR haplotypes are associated with the
risk of developing acne and thus may serve as a
susceptibility marker (Fu et al., 2014; Lizneva et
al., 2016; Peng et al., 2016).

Treatment of acne with polycystic ovary syn-
drome is carried out by obstetrician-gynecolo-
gists together with dermatovenerologist doctors.
At present, the issue of treatment with the help of
modern combined oral contraceptives (COC) and
antiandrogen drugs, which are androgen receptor
blockers and Sa-reductase inhibitors, is widely
discussed (Zimmerman et al., 2014; Barrault et
al., 2015; Liu et al., 2015; Luque-Ramirez, Nat-
tero-Chavez, Ortiz Flores, and Escobar-Morreale,
2018).

In order to treat acne, antiandrogen drugs are
used, which include pure and non-steroidal ones.
Pure antiandrogen drugs are represented by the
antiandrogen-progestin series: chlormadinone ac-
etate (XMA), cyproterone acetate (CPA), while
nonsteroidal antiandrogens are represented by
drugs that lack antigonadotropic progestogenic, es-
trogenic, and glucocorticoid activity and act main-
ly at the level of androgen receptors: finasteride,
spironolactone, ketoconazole (Legro et al., 2013;
Barrault et al., 2015; Vitek, Alur and Hoeger, 2015;
Zaenglein et al., 2016).

Currently, CPA is the most widely used antian-
drogen, which is a synthetic hydroxyprogesterone
with antiandrogenic and antigonadotropic activity.
Its antigonadotropic activity is due to the substi-
tutional binding of structures of cell receptors of
androgens. In clinical practice, a drug containing
35 pg of ethinyl estradiol (EE) in combination with
2 mg of CPA is widely used (Zhang et al., 2013). It
has been proven that the combination of EE/CPA is
effective in the treatment of acne against the back-
ground of a laboratory-confirmed normal level of
androgens (Barrault et al., 2015; Zaenglein et al.,
2016).

Drospirenone 3 mg/ethinylestradiol 20 mcg is
also effectively used in the treatment of moderate
acne. Drospirenone has both antiandrogenic and
antimineralocorticoid properties and is a deriva-
tive of spironolactone. This drug is indicated for
the treatment of moderate acne in women who are
not planning pregnancy. Comparative studies have
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shown that the combination of EE/CPA has the
greatest antiandrogenic effect in the treatment of
acne compared to drospirenone and indicates a sta-
tistically significant improvement in the treatment
of acne in the case of COC use compared to place-
bo until the end of 3 cycles (Qi et al., 2015). Spi-
ronolactone is an aldosterone receptor antagonist
and has pronounced potent antiandrogen activity,
which is realized by reducing testosterone produc-
tion and competitive inhibition of testosterone and
dihydrotestosterone binding to androgen receptors
in the skin. Also, the properties of spironolactone
include the ability to inhibit 5-alpha-reductase and
increase the level of globulin, which binds steroid
hormones (Zimmerman et al., 2014; Barrault et al.,
2015).

However, despite its positive effects, spirono-
lactone as an antiandrogen is not FDA approved
for the treatment of acne (Qi et al., 2015).

Flutamide is a non-steroidal selective androgen
receptor blocker that has been successfully used in
the treatment of acne in low doses, but is also not
FDA approved for use in this condition (Wu, Wei
and Jiang, 2017). In studies, flutamide at a dose of
250 mg twice daily combined with a triphasic COC
reduced acne by 80% compared to spironolactone
at a dose of 50 mg, which reduced acne by only
50% after 3 months of therapy (Peng et al., 2014;
Qietal., 2015).

It should be noted that the use of flutamide can
be associated with idiosyncratic fatal hepatotoxici-
ty, which, most likely, depends on the dose and age.
That is why careful monitoring of liver function
indicators is necessary during the entire period of
use. In view of the above, it was concluded that the
use of flutamide for the treatment of acne is still not
recommended, except in cases where the benefit
justifies the risk (Peng et al., 2014; Qi et al., 2015).

On the other hand, many patients with acne,
which is a consequence of PCOS, do not take
COCs due to contraindications for use: smoking,
migraines, as well as due to personal beliefs. In
such a situation, oral treatment with isotretinoin
may be the option of choice. The mechanism of
action of isotretinoin consists in reducing the se-
cretion of sebum, inhibiting the proliferation of
bacteria and cells, and inducing differentiation and
apoptosis in various types of cells. It is also able to
show anti-inflammatory properties (Acmaz et al.,
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2014; Qi et al., 2015; Davey, Grossmann and M.,
2016; Zhang et al., 2021).

There is more and more evidence that the sup-
pression of sebum secretion occurs due to apopto-
sis of sebocytes. In view of this, the teratogenicity
of isotretinoin is also considered as an apoptotic
effect of the retinoid on neural crest cells. Isotreti-
noin has been shown to increase the expression of
p53, FoxO1 and FoxO3 and all transcription fac-
tors that promote apoptosis. Recent studies indi-
cate that FoxO1 and FoxO3 are p53 target genes
for isotretinoin (Acmaz et al., 2014; Qi et al., 2015;
Davey et al., 2016;).

Research in recent years demonstrates the abi-
lity of isotretinoin to inhibit the oxidative activity
of 3a-hydroxysteroid dehydrogenase (3a-HSD)
and retinol dehydrogenase-4 (RoDH-4). Since
3a-hydroxysteroid dehydrogenase is a generally
accepted key enzyme in the biosynthesis of andro-
gens, this explains the decrease in testosterone lev-
els when taking this drug (Acmaz et al., 2014; Qi
et al., 2015).

Among the newest drugs for the treatment of
acne in men and women, a local androgen receptor
inhibitor — clascoterone, is successfully prescribed
today, the use of which was approved as a local
remedy in August 2020. Clascoterone has a higher
affinity for androgen receptors than DT and exhib-
its greater activity when binding to them (Zhang et
al., 2013; Qi et al., 2015; Podfigurna, Meczekalski,
Petraglia and Luisi, 2020).

From a clinical point of view, the treatment of
hirsutism is a more complex and time-consuming
task compared to the treatment of acne, which is
largely determined by the physiological cycle of
hair growth (Inoue et al., 2014; Vitek et al., 2015;
Menshawy et al., 2019). Currently, the treatment of
hirsutism is based on a dual approach: pharmaco-
logical therapy to reduce androgen secretion and/
or androgen action and removal of already existing
"extra" hair (Qi et al., 2015). Usually, the clinical
effect of the prescribed drugs has to be expected
for several months, so the initial evaluation of the
therapeutic effect of the prescribed therapy should
be carried out no earlier than 6 months after its
start (Zhang et al., 2013; Qi et al., 2015).

Today, the drugs of choice for the treatment of
hirsutism are low-dose COCs containing a neutral
(low androgenic) progestin, such as desogestrel or
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gestodene, or an antiandrogen such as cyproterone
acetate, chlormadinone acetate, or the spironolac-
tone derivative drospirenone. These drugs are able
to ensure adequate normalization of the testoster-
one level and, as a result, improve the condition of
androgen-dependent areas of the skin (Liu et al.,
2015; Qi et al., 2015; Zaenglein et al., 2016; Mor-
gante, Cappelli, Troia and De Leo, 2020).
Treatment for PCOS must be tailored to each
woman's specific goals, reproductive interests,
and specific set of symptoms. That is why a mul-
tidisciplinary approach is recommended (Ceruti
et al., 2018). COCs containing chlormadinone ac-
etate or drospirenone are recommended as first-
line treatment, because this progestin has a more
favorable effect on the lipid profile, insulin resis-
tance, and hyperandrogenism (KamiHcbkuit Ta iH.,
2016; Zaenglein et al., 2016; Pesnuuenko H. IO.
i Pesanuenko I U., 2017; Morgante et al., 2020).
For women diagnosed with folate cycle gene
polymorphisms and clinical manifestations of
PCOS, the drug of choice may be a COC with an
active form of folates — ethinyl estradiol and dro-
spirenone in combination with calcium levome-
folate (Hacivelioglu et al., 2013; Zaenglein et al.,
2016; Scaglione et al., 2017). Metformin is recom-
mended for women with PCOS who suffer from
type 2 diabetes in case of ineffectiveness of diet or
lifestyle correction, or in case of impaired glucose
tolerance , including as second-line therapy in case
of contraindications to taking COCs (Zhang et al.,
2013; Liu et al., 2015; Zhang et al., 2021).
Conclusions
Thus, direct manifestations of hyperandro-
genism include dermatopathies (acne, hirsutism,
and androgenic alopecia) and polycystic ovary syn-
drome. Hyperandrogenic conditions in women of
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reproductive age can in most cases be determined
in the laboratory, as there is an increase in the level
of male sex hormones or adrenal hormones. How-
ever, quite often in clinical practice there are cas-
es when laboratory indicators remain unchanged,
although the manifestation of hyperandrogenism
is present. There are several mechanisms that con-
firm this condition: increased activity of enzymes
in cells of sebaceous glands, increased transcrip-
tional activity of the androgen receptor, which is
influenced by coregulators of androgen receptors
or polymorphisms in the gene of androgen recep-
tors. In women with various manifestations of hy-
perandrogenism, it is necessary to take an individ-
ual approach to the implementation of therapeutic
measures, since often the treatment is carried out
jointly with a dermatovenerologist in the case of
acne or requires a double approach when hirsutism
is confirmed.
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Cy4yacHuil OIISAX HA €TIOJIOTII0 Ta MATOreHe3 rinepaHJIporeHHuxX
CTAHIB Y KiHOK PeNPOIYKTHBHOIO BiKy Ha (DOHi HOPMAJILHUX PiBHIB
Y0JIOBIYMX CTATEBUX TOPMOHIB

CyxoBepcnka Mapist!, Beniok Bacuaw?, Kopaiawok Tersna?, Ogemko Bikrop?

'3n00yBauka Buioi ocBiti HarionansHoro Menuynoro yHiepcutety iMeHi O.0. boromonbiis,
meamyaoTro (akynsrery Ne 2, VI kypc, rpyna 8216, m. Kuis, Ykpaina

’Kacdenpa akymepcersa i rinexosorii Ne 3, HarfioHanbHUIA MEUYHHUI YHIBEPCUTET
imeni O.0. boromonsiis, M. KuiB, Ykpaina
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Anomauis: 6 po6omi Ha8edeHo CyuacHi iimepamypHi 0aui w000 emiono2ii ma namo2ene3y po36UmKYy
2INepaHoOpOSeHHUX CMAHIB V JCIHOK PenpoO0yKMUGHO20 GIiKY HA (DOHI HOPMATbHUX DI6HI6 YON08IYUUX
cmamesux eopmonie. Yacmiwe 3a 6ce, 2inepanHopoceHHi CMaHUu BUHUKAOMb BHACTIOOK HAOMIPHOL
NPOOYKYIi AHOPO2EHI8 ACUHUKAMU aDO0 HAOHUPHUKAMU NPU NIOBUWEHHI YYMAUBOCMI peyenmopis
CanvHux i 8010CAHUX Qonikynie 00 amopoeenis. OOHUM 3 OCHOBHUX THCMPYMEHMI8 O/ KIIHIYHO20
niomeepodcenHs cinepanopoceHHux cmauis € wkaia Peppimana-1anneesn. Akmusayis aHopoceHo8ux
peyenmopie, AKi JOKAN3YIOMbCA V OA3ANbHUX | 3AN03UCIMUX KIIMUHAX CATbHUX 307103 NPU3BOOUMb
00 pO36UMKY aKHe Mma IHWUX 2IpCymuux nposeis. Jlami npoyecu wacmiuie 3a 6ce peanizylomuvcs 3a
PAXYHOK NIO8UWEHHS. AKMUBHOCMI Sa-pedykmasu, epmenmy, AKull nepemeopioe MmecmocmepoH
V ouciopomecmocmepon i € 0e3nocepeoHim CMUMYISIMOPOM CUHme3y wKipHo2o cana. JIikyeanns
2iNepaHoOpOeHHUX CMAHI8 NPOBOOUMbCS CYMICHO aKYUEPaMU-2IHEKON02aMu ma 0epMamonocamu.
Ha cvoeooni, nposionorw nanxoro mepanii € KoMOIHOBAHI OPAbHI KOHMPAYENnMueuU, sKi O10KYI0ms
supoonenns So-pedykmazu. OOHuM 3 HAUOILW egheKMmUBHUX 3ac00i6 € YUNPOMEPOHY ayemam KUl €
CUHMEMUYHUM 2IOPOKCUNPO2ECEePOHOM 3 AHMUAHOPO2EHHOI MA AHMULOHAOOMPONHOI AKMUBHICIO.
Taxoow 6 mepanii 2inepanopo2eHHUX CMAaHi6 WUPOKO 3aCMOCO8YEMbCA (PIYMAMIO, AKULL € HECMEPOIOHUM
celeKmugHUM OIOKAmMopom peyenmopie anopozeHis. Taxum uunom, npogedenull 0210 c8i04Ums npo
8IOCYMHICMb €OUHO20 NO2NIADY HA emioNo2il0 Ma NaAmo2eHe3 po3UMKY 2inepaHopo2eHHUX CMAaHie Ha
(DOHI HOPMATILHUX PIBHIE CIMAMEBUX 2O0PMOHIB, A MAKONC 3ACBI0UYE BIOCYMHICMb EOUHO20 ANICOPUMMY
w000 KopeKyii KNIHIYHUX NPOsIGIE.

KarwuoBi ciioBa: akHe, TilepaHIpOreHis, TOPMOHH, TIpCYTH3M, JAPOCIHCPUHOH, CHHIPOM
MOJIKICTO3HUX S€YHUKIB, (PIyTaMill, HUIPOTEPOHY alleTar.
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ITaTtomopgoJioriuHi 3MiHM IJIALIEHTH TPU KOPOHABIPYCHIil XBOPOOi
(COVID 19) y BaritHux Ha 33-40 THKHAX recraumii

CaBuyk Tersina, 'muxa Cepriit

Harmionansamii Mennunmii yaiepcutet imeH1 O.0. boromonsiist, 6yasap T. [lleBuenka, 13;
01601, m. KuiB, Ykpaina

Address for correspondence:
Savchuk Tetiana

E-mail: t.savchuk@nmu.ua; aritagloriosa@gmail.com

Anomauia: pesyromamu ocmanHix 0ocaiodcens ceiovamo, wpo COVID-19 y sacimuux 00 35 mudicHa
eecmayii € (akmopom puzuKy GHYMPIUHLOYMPOOHO2O IHPIKY8AHHS MA AHMEHAMATbHOI ac@ircii
nrooa. Tomy memoio Hawio2o O0CHIONCeHHs. OVIO BUHAYUMU NAMOMOPEONOIUHI 3MIHU NAAYeHMU
npu Koponasipychii x6opo6i (COVID-19) y sacimuux na 33-40 muoicnax eecmayii 051 6CMaH0B1eHHS
Mmexanizmie hopmyeanHs nopyuiensb niayeHmapHoi Gyukyii 0o 35 muoicna eazimuocmi. Mamepian
00Ci0dHCenHA— 3 7 NAAYEHM HCUBOHAP OOINCEHUX HEMOBIAM HCIHOK 3 KITHIYHUMU NPOABAMU KOPOHABIPY CHOT
X60pobu npu oaiti éazimuocmi, niomeepoxicenoi nosumunum I1JIP mecmom (susnavenns PHK SARS-
CoV-2). ITnayenmu 6ynu ompumani nicist NOIHGOPMOBAHOT 3200U Y 8i00iIeHHT NAMONOSTUHOT AHAMOMIT
HICJI «OXMATJUT» MO3 Vkpainu y nepioo 3 nucmonaoa 2020 no epyoenv 2021 poxy. Ilnayenmu
JHCIHOK 3 2eCMO3amMu 8a2iMHUX 00 epynu 00CAi0JHCeHHs He eKkuouanucsa. Mamepian 6y6 po3nodineHuil Ha
2pynu 8 3anexcnocmi 8i0 mepminy 3axeoprosanus: I epyna — COVID-19 na 33-34, Il epyna — COVID-19
Ha 35-40 muoicni eecmayii. 36 Hemosnsim Hapoounucs 3 eucokumu oaramu (8-9) 3a wxanor Aneap
ma HecamugHum IIJIP-mecmom, nezsaxcaiouu Ha me, wo y 3 eacimnux 6y6 6adxckuil nepebdie x60poou
3 nHeemonicto. Oona oumuna byna oyinena 3a wikanoio Aneap 3-4 6amu ma mana nosumusHuti 11JIP
mecm, KIIHIYHI nposeu y mamepi 0yiu cepeoHbO-8AMNCKI. 3ACmOCO8Y8ANUCT MEMOOU OOCTIONCEHHSL:
MAKpOCKONIYHUU, OP2AHOMEMPUYHUL, MIKPOCKONTUHULL 3 (hapOYBaHHAM 2iCmON02IYHUMU OAPEHUKAMU —
eemamoxcuninom ma eosunom (I'E). Imynozicmoximiynuti Memoo 3acmoco8ysanu 3 6UKOPUCMAHHAM
MonokoHanbHux anmumin 0o CD34 ma enaokom 51306020 akmuny OJisi BUSHAYEHHS CAHY eHOOMENT0
apmepion ma Mm’s308020 wiapy. Ilamomopghonoziuni 3miHu 6 NIAYEHMAX HCUBOHAPOONCEHUX NpU
COVID-19 6 060x epynax xapakxmepu3sy8anucs ekcyoOamueHuM 3andieHHam (N1ayeHmum,) 6UpaxiceHicms
AKO20 OYIHI0BANLACS KINbKICMI0 NA0CIi8 (8i0 1 00 5). InmencusHicmos 3ananvHux 3miH 3MeHULy8anacs 3i
30LIbUEHHAM MPUBATOCII NOCMKOBIOHO020 IHmMepsana (npomixcox uacy 6io diacnocmyeanns COVID-19
¥ 6azimnoi 0o nonoeie). Ypaxcenns koponagipycom (SARS-CoV-2) naniscmosbyposux eopcun (I epyna)
npU3800ULO 00 OUCOYILI0BAHO20 O03DIBAHHSA NIAYEHMU, WO XAPAKMEPUZYBANOCA IOKATbHOO 2INONIA3IEI0
MEPMIHATbHUX 80PCUH, CEPEOHSL KIIbKICMb SKUX 6 00HOMY noi 30py npu 30inouenni 400 y I epyni cknana
20,35 [11; 29], npomu 25,0 [21; 29] y Il epyni, (p1-2=0,001); wo siomivanocsy 58,8% (95%/1: 33,5%-
81,9%); p12=0,005. ¥V pobomi suznaueno mexanizm nopyuwents gopmyeanns xopiona npu COVID-19 y
sacimuux Ha 33-40 muxcusax eecmayii. Ha nauty oymxy COVID-19 0o 35 muoichs y 6acimuoi npu3e00ums
00 ypaoicenns kopoHagipycom SARS-CoV-2 3pinux npomidxcHux 80pcuH Xopiona ma HeMONCIUBOC
Gopmysanns 6i0 OCMAHHIX MEPMIHANHUX B0PCUH, WO € NPUHUHOIO BUHUKHEHHs NIAYeHMAapHoi
oucgyHryii (Oucoyitiosanoeo 0ospieants niayenmu). Lle niomeep0aicysanocs 00cmamuboo KilbKicCmio
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mepminanvHux éopcur 6 niaayeumax npu COVID-19 nicna 35 muoichs eacimnocmi. B 06ox epynax
HAPOOCEHHs HEMOBIIAM 3 BUCOKUMU DANaMu 3a WKaio Aneap 3abe3neuysanocs KOMREHCAMOPHUMU
MeXaHizMamu niayeHmu ma 602HUWEe8iCmio 3anaibHux 3miH. Bpaxogyioui ipocionicme 6UHUKHEHH:
JIOKabHOI einonaasii mepminanonux éopcur npu COVID-19 y sacimuoi 0o 35 mudicHa KuiHiyucmam
cnio nam’samamu, wo yeti nepioo € KPUMU4HUM O POPMYSAHHIO NIAYEHMU MA NO NEPUHAMATbHUM
empamam. Ilooarvuiozo 0ocnioxcenna nompedoyroms niayenmu npu COVID-19 y I ma Il mpumecmpax

B8a2IMHOCMI.

Kawuosi ciioBa: COVID-19, SARS-CoV-2, BariTHiCTb, MJ1alleHTa, BOPCUHH XOP1OHA.

Beryn

S-6inok (Spike Protein) oGoioHKH KOpoOHa-
Bipyca (SARS-CoV-2), 30yaHuKa HOBOi KOpO-
HaBipycHoi xBopoou (COVID-19), 3B's3yeTbes 3
penentopoMm (angiotensin-converting enzyme 2,
ACE2) xmituH Oaratb0X OprasiB. 3HHUKECHHSIM
PIBHS aKTUBHOCTI Ta KOHIIEHTpAIlli aHT10TEH3UH-
nepeTrBoproBaibHOro epmenty 2 tumy (ACE2)
y TUTAIICHT] TOSICHIOIOTH 0ap’epHy (YHKITIIO TUTa-
nentu (Edlow et al., 2020) He3Baxaroun Ha 11e,
ICHY€ BIpOT1IHICTh BHYTPIIIHHOYTPOOHOTO 1H(I-
KyBaHHS Ta aHTEHATaJbHOI 3arubeni rioaa mpu
COVID-19 y BaritHoi (Gao et al., 2021; Jackson-
Gibson et al., 2023; Sharps et al., 2020; Smithgall
et al., 2020). Pesynpratu ocTaHHIX JOCITIKEHB
cBiguath, mo COVID-19 go 35 TmxHs BariTHo-
CTl € (haKTOpOM pPHU3UKY BHYTPIIIHHOYTPOOHOT
acikcii moaa, a micist IbOro TEPMIHY KOAHOTO
BHIAJIKy aHTEHATalbHOI ac(ikcii He Oya0 BUSB-
neno (CaBuyk, 2023). Lle cmonykaao Hac IpoBe-
cTH maroMopdosIoriyHe AOCIIHKEHHS TUIallCHTH
y TepMmiHax 33-40 THKHIB recrarii.

Meta

Busnauntin matomopdosoriyHi 3MiHM TUIa-
uentu npu COVID-19 y BaritHux Ha 33-40 THx-
HSIX T€CTaIlii AU BCTAHOBJICHHS MeXaH13MiB (op-
MyBaHHsS MOpYILIEHb IUIAllEHTapHOI (QyHKLIi 10
35 THXHS BariTHOCTI.

Marepiaau i MeToau

Marepian gocmigxeHHst — 37 TUIALEHT )KUBO-
HapO/KEHUX HEMOBJIAT, KIHOK 3 KIIHIYHUMU
MposiBaMU KOPOHABIpYyCHOI XBOPOOW TMpHU Ja-
HI BariTHOCTI, MIATBEPIKEHOI MO3UTUBHUM
I[IJIP Tectom (BuzHaueHHs PHK SARS-CoV-2).
[TmanenTn Oynu orpumani micis noiHdopmoBa-
HOT 3rOIM Yy BIUTUICHHI MMATOJIOTIYHOI aHaTOMii
HACHT «OXMATAUT» MO3 VYkpaiau y nepiof
3 muctomnazna 2020 mo rpynens 2021 pokis. [la-

[IEHTH XKIHOK 3 T€CTO3aMH BariTHHUX JI0 TPYIH J0-
CJTIDKCHHS HE BKJTFOUAJTHCS.

Marepian OyB po3NojAUIeHUH Ha Tpynu
B 3QJEXKHOCTI BiJ TEpMIHY 3aXBOPIOBaHHS:
I rpyna — COVID-19 na 33-34 TtwxHi, II rpy-
na — COVID-19 na 35-40 TmxHi recTarii.
36 HEeMOBJAT HAPOAMIUCS 3 BUCOKUMHU OalaMu
(8-9) 3a mkanoro Anrap ta HeraruBHum I1JIP-
TECTOM, HE3Ba)KalouM Ha Te, L0 Y 3 BariTHUX
OyB BaXKUIl nepedir XBopoOU 3 MHEBMOHIEHO.
Opnna nutrHa Oysa OIliHEeHA 3a MIKAIOK Armrap
3-4 6amu ta Mmana nosutusuuii I1JIP Tect, xii-
HIYHI TIPOSIBM y Marepi Oyau CepelHbO-BaXKKi.
[Tepebir kopoHaBipycHOi xBopoOu y 19 BariTHUX
OyB OIIIHEHUU SIK JIETKUW Ta CEpeliHE BaKKUIl
y 15 >iHOK. 3aCTOCOBYBaJMCS METOAU JIOCIHI-
JOKCHHSI: MaKpPOCKOIIYHUM, OpPraHOMETPHYHUU,
MIKpOCKOIIYHUHN 3 (hapOyBaHHSAM TiCTOJIOTIYHU-
MU OapBHMKAMU — T€MAaTOKCHIJIIHOM Ta €03MHOM
(T'E). ImyHOTiICTOXIMIYHHUN METOJ 3aCTOCOBYBa-
JIM 3 BUKOPUCTAHHSIM MOHOKJIOHAJBHUX aHTHUTLI
10 CD34 ta rimagkoM’130BOT0 aKTUHY U1 BU3HA-
YEHHS CTaHy €HAOTENII0 apTepiosl Ta M’ sI30BOTO
mapy. CTyImiHb BUPAKEHOCTI TIPOSBY 3anajIbHUX
3MiH OIliHIOBajacs Bif (+) mo (+++++) B 3amex-
HOCTI BiJl BUPAXXEHOCTI 3aIMaJIbHOTO 1H(IIBTPATy
(KUIBKICTh JICHKOLIUTIB Ta JIM(OLUTIB B OTHOMY
noni 30py).CTaTUCTUYHUN METOA JOCIHiIKSHHS
MPOBOAMIIN 3 BUKOPUCTAHHSAM MAaKeTy Mporpam
STATISTICA 8.0 (StatSoft, USA), cepiitauii
Homep STA862D175437Q ta MedStat cepiii-
HU HOMep 85684586. [l OLIHKYU Pi3HUIN MiXK
MOPIBHIOBAHUMH CEPEIHIMU 3HAYCHHSMHU TBOX
HE3aJIeKHUX CYKYITHOCTEH MpHU Malux BHOIpKax
3acTocoByBajin HemapameTpuuHuii U-kpurepiit
Manna-VYitai (Mann-Whitney U Test). Panrosi
JlaHl HaBeaeH1 y GopMaTi MeaiaHa 3 HIDKHIM Ta
BepxHiM kBapTwisiMu (Me [Q1; Q3]). Biamin-
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HOCTI BBa)KaJId CTAaTUCTUYHO 3HAYYIIUMHU, SKILIO
3HAYCHHsI WMOBIPHOCTI Oyno Oinbire abo piBHE
95% (p <0,05).

Pesyabraru

HocaipxyBanucs mianentd npu COVID-19
y matepi Ha 33-40 twxuax rectauii. [Tpu opra-
HOMETPUYHOMY JIOCIII/DKEHHI He OyJI0 BHUSABICHO
JOCTOBIPHOI pi3HHUIII y Maci turaneHT (p=0,43), y
[ rpymi ueii nokazuuk ckias 592 [420; 800] ta 'y
IT- 563 [390; 780].

[Ipn MIKpOCKOIIYHOMY JAOCIIIKEHH IUIa-
uedt I ta II rpym (ta6. 1; puc. 1) BusBIEeHO
xopioamuioHIT: n=17 (100% (95% HI: 89,4%-
100%)) Ta n=19 (95% (95% 1: 80,3%-100%));
6azanpHuil neuunayit: n=17 (100% (95% Al:
89,4%-100%) ta n=20 (100%(95% AI: 90,9%-
100%)), BignosinHo. Ilpuuomy BUpaKeHICTh
MpOsIBY 3allaJIbHOIO Ipolecy nepeBaxana y 1l
rpyni. CTymiHb BUPaXEHOCTI MPOSIBY XOpioaM-
HioHiTy y | rpymni omintoBanacs (+) y 47% (95%
Al: 22,9%-72%); (++) ta (+++) mo 23,5% (95%
Ol 6,1%-47,8%); (++++) —5,9% (95% [I:
0,0%-23,2%) npotu (+) 45% (95% Al: 23,1%-
68%); (++) 25% (95% Al: 8,2%-47,2%); (+++)
ta (++++) mo 10% (95% AI: 0,8%-27,8%) Ta
(+++++) — 5% (95% Al: 0,0%-17,9%) y 1I rpy-
ni. BupaxeHicts mposBiB 0a3aibHOro ACIHIY-
ity y I rpyni oninroBanacs (+) y 17,6% (95%
AI: 3,1%-40,6%); (++) — 47% (95% MOl: 22,9%-
72%); (+++) — 29,4% (95% AI: 9,7%-54,5%);
(++++) — 5,9% (95% AlL: 0,0%-23,2%) npo-
™ (+) 25% (95% Al: 8,2%-47,2%); (++) 35%
(95% AI: 15,1%-58,1%); (+++) — 20% (95% Al:
5,2%-41,3%); (++++) — 15% (95% II: 2,7%-
34,9%) ta (+++++)— 5% (95% Al: 0,0%-17,9%)
y II rpymni. [Ipuaomy AOCTOBIpHOI PI3HUII MiX
rpymnamMu He Bu3Hadajocs (Tal. 2). Y miamneHTax
I rpynu BUSIBISIBCS HEKPO3 €HIOTEIIIO CYAHH:
n=20 (100% (95% AI: 90,9%-100%)), npo 1o
cBimumio 3HmwkeHHs ekcnpecii CD34 B enmo-
temii cyauH (puc. 1.B) y nmopiBHSHHI 3 ekcrpe-
cieto CD34 B ennorenii y muiauentax | rpynu
(puc. 1.I'), ne aHamoriyHi HEKPOTUYHI 3MiHU
BUSIBMIIMCS JMIe y 2 cnocTtepeskeHHsx (11,8%
(95% AI: 0,9%-32,6%)), pi1-=0,0001; ta y no-
piBHsIHHI 3 KoHTposneMm (puc. 1.J1). Ilnanentu
000X TPyl XapaKTepU3yBaIHCS BOTHUIICBUMHU
1H(apkTamu 3 00IITEpaIli€l0 MI>KBOPCUHIACTOTO
npoctopy (iOpUHOITOM, 301TBIICHHSIM KUIBKO-
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CTi CHHITUTIAIBHUX BY3JIMKIB; a TAKOXK Tpotide-
pPaTUBHUMHU 3MiHAMU TJIAJIKOM SI30BUX BOJIOKOH
y CTIHKax apTepiosl CTOBOYpPOBHUX Ta HAIiBCTOB-
OypoBux BopcuH (puc 1.E) 31 3By>keHHSIM TIpo-
CBITY B MOPIiBHSAHHI 10 KOHTPOJIBHOI IpynH (puc.
1.2K). Tpom603u KamiispiB TepMiHAIBHUX BOP-
CHH BUSBIISIUCA y =5 cniocTepexeHHsx I rpy-
mu — 29,4% (95% HI: 9,7%-54,5%) ta n=11
Bunajakax Il — 55% (95% Jl: 32%-76,9%); ane
JIOCTOBIPHOI PI3HUIII MK I'pyllaMU HE CIIOCTepI-
rajocs: pi-=0,18. ¥V 10 cnocrepexenunsax I rpy-
nu: 58,8% (95%A1: 33,5%-81,9%) cnoctepira-
JIOCSI AUCOIIHOBaHE JO3PiBaHHS BOPCHH XOpiOHA
Y BUIJISIZII BOTHHIIIEBOT TiITOIIIa311 TepMiHATBHUAX
BopcuH (puc. 1.A), sika He 3ycTpivanacs y mia-
nentax Il rpynu (puc. 1.b); pi.=0,005. ¥V I rpy-
i KUIBKICTh TEPMIHAJIBHUX BOPCUH B OJHOMY
noji 3opy npu 36inpmenni 400 ckmana 20,35
[11; 29], y II rpymi — 25,0 [21; 29]; p1»=0,001
(puc. 1.A, b).

O0roBopenHs

Hocnimxenns mnaneHt npu COVID-19 y
Mmarepi Ha 33-40 TWKHSIX recraii oOrpyHTOBa-
HO TIOTEPEHIMU CBITYECHHSAMHU HAyKOBIIIB, SIK1
3a3Havyajy, [0 KOPOHABIpyCHa XBOopoOa y Ma-
Tepi 10 35 TWxXHS recraiii € GakTopoM pU3UKY
(dbopMyBaHHS IJIAEHTApHOI HEIOCTATHOCTI Ta
MepUHATAIBHUX BTPAT, TOMl SK 3aXBOPIOBAHHS
Ha COVID-19 micast uporo TepMiHy HE MpHU-
3BOJMIIO [0 AaHTEHATaJILHOI 3aruOenl IuIoda.
VYV HamMX CHOCTEPEKEHHAX MITH HAPOAMIUCS
3 BUCOKMMH OajamMH 3a IIKaJIol Armrap Ta He-
raruBHUM [1JIP TecToM, KpiM OZHOTO HEMOB-
ns (3 6amm, TTJIP +). I'pyru Oynu po3nosineHi
JUTSI TIOPIBHSIHHSL CTPYKTYPHUX 3MiH TUTAIICHTH
npu COVID-19 y BaritHux 3 33 mo 34 Tux-
HiB rectanii (I rpyma) ta micms 35 (II rpymna).
Cnig Bim3HauuTH, 1mo y | rpymni mocTKOBiIHHI
iHTepBain (MPOMIXKOK 4Yacy Bif M1arHOCTYBAaHHS
COVID-19 no nonoris) (Savchuk et al., 2021)
OyB TpUBATIIINM: 5-6 THXHIB, IPOTH 1-4 THXKHI
y I rpymi, 4MM MOSICHIOETHCSI HAsBHICTH IPO-
ABIB (IepeBakaHHs eKCyJaTHMBHHX abo Mpo-
mipepaTUBHUX 3MiH) B 3aJIeKHOCTI Bij (a3u
3amanbHOTO Mporiecy (Gychka et al., 2022). Ko-
ponasipyc (SARS-CoV-2), norpamnsitoun y Kii-
THUHY MOLIKOJKY€E €HAO0TENIH, 0 CBIIYUTh MPO
HasIBHICTh aJjibTepallii Ta 1HIIIFOBaHHS TOCTPOI
(da3u 3aXBOPIOBaHHS, L0 MPOSIBISLIOCS HEKPO-
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Taoauus 1. [Tatomopdonoriuni 3minu miarnentu npu COVID-19 y marepi
Ha 33-40 THXHSAX BariTHOCTI

. _ P (Mann-Whit-
I'pynu I (n=17) II (n=20) ney U-test)
XopioaMHIOHIT n=17 n=19
100% 95% -
(95% J1: 89,4%-100%) (95% AI: 80,3%-100%)
[aTepBiNTY3UT n=3 n=3
17,6% 15% -
(95% AI: 3,1%-40,6%) (95% AI: 2,7%-34,9%)
Bimyzut n=1 n=1
5,9% 5% -
(95% AI: 0,0%-23,2%) (95% AI: 0,0%-19,7%)
bazanpumii gerumyit n=17 n=20
100% 100% -
(95% J1: 89,4%-100%) (95% AI: 90,9%-100%)
OO6miTeparist MPOCBITY n=0 n=0
aprepion 0,0% 0,0% -
(95% AI: 0,0%-10,6%) (95% AI: 0,0%-9,1%)
[pomnideparnBai 3MiHA n=17 n=20
B CTIHI[ apTepion 100% 100% -
(95% J1: 89,4%-100%) (95% AI: 90,9%-100%)
Hexpo3s enporernito aprepion n=2 n=20*
11,8% 100% p12<0,01
(95% AI: 0,9%-32,6%) (95% AI: 90,9%-100%)
Tpom6o3u KarinspiB n=5 n=11
TEpMIiHAJIBHUX BOPCUH 29,4% 55% p12=0,18
(95% AI: 9,7%-54,5%) (95% AI: 32%-76,9%)
301IbIICHHS KITBKOCTI n=17 n=20
CHUHIIMTIATBHAX BY3JINKIB 100% 100% -
(95% AI: 89,4%-100%) (95% AI: 90,9%-100%)
AHriomMaro3 TepMiHaIbHUX n=14 n=13
BOPCHH 82,4% 65% -
(95% AOI: 59,4%-96,9%) (95% I1: 41,9%-84,9%)
Iadapkru, obmiteparis n=17 n=20
MDKBOPCHHYACTOTO IPOCTOPY 100% 100% -
(95% AI: 89,4%-100%) (95% AI: 90,9%-100%)
lNmomnasis TepMiHATBHUX n=10* n=0
BOPCHH 58,8% 0,0% p12=0,005
(95% AI: 33,5%-81,9%) (95% AI: 0,0%-9,1%)

Hpumimxa: *p<0,05 (Mann-Whitney U Test) — craTucTiyHa 3Ha9yIIiCTh BiMIHHOCTEH MiX rpynamu; p1-2=0,005
(rimomuasist TepMiHAIBHUX BOPCHH), pi2 < 0,01 (Hekpo3 enporeniio), pi2=0,18 (TpomO031 Kanispis).

TUYHUMU 3MiHamu y eHgorenii cynus (I1 rpymna
(100% (95% Al: 90,9%-100%)) npotu I (11,8%
(95% JI: 0,9%-32,6%)); pl-2 < 0,01. 3i 30i1b-
HIEHHSIM TPUBAJIOCTI MOCTKOBITHOTO 1HTEPBAILY

BiI0yBajioCss BITHOBJICHHSI HEKPOTH30BaHOTO
ennotenito (puc. 1.I'). IlposiBM ekcymatuBHO-
ro 3amajcHHs — IUIAICHTHUTY, BUSBISUIACA Y
ianenTax o6ox rpyn. Y II rpyni 16 Bunankis
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Taoauus 2. BupaxeHicTh nposiBiB xopioamHioHiTa (XA) Ta 6a3anpHoro aenuayira (b/1)
y manenti npu COVID-19 y matepi Ha 33-40 THKHSAX BariTHOCTI

> BupazkeHicTh nposiBiB
]
-
8 + ++ +++ ++++ +H+++
n=8 n=4 n=4 n=1 n=0%
XA 47% 23,5% 23,5% 5,9%
(95% (95% (95% (95% (95%
E’ Al: 22,9%-72%) | Al: 6,1%-47,8%) | AL: 6,1%-47,8%) | Al: 0,0%-23,2%) | AlL: 0,0%-10,6%)
=
= n=3 n=8 n=5 n=1 n=0
BJI 17,6% 47% 29,4% 5,9% n=0%
(95% (95% (95% (95% (95%
Al 3,1%-40,6%) | Al: 22,9%-72%) | AL 9,7%-54,5%) | AlL: 0,0%-23,2%) | AlL: 0,0%-10,6%)
n=9 n=5 n=2 n=2 n=1
XA 45% 25% 10% 10% 5%
(95% (95% (95% (95% (95%
Al: 23,1%-68%) | Al: 8,2%-47,2%) | Al: 0,8%-27,8%) | AI: 0,8%-27,8%) | Al: 0,0%-17,9%)
n=5 n=7 n=4 n=3 n=1
BT 25% 35% 20% 15% 5%
(95% (95% (95% (95% (95%
AL: 8,2%-47,2%) | Al: 15,1%-58,1%) | Al: 5,2%-41,3%) | Al 2,7%-34,9%) | HOI: 0,0%-17,9%)
p12=0,78 p12=0,58 p12=0,61 p12=0,49 p12=0,6

[Mpumitka: p < 0,05; (Mann-Whitney U Test) — cTaTucTniHa 3Ha4ynIicTh BiAMIHHOCTEH MiX TpynamMu

Malli BUPaXKEHICTh MposBIB Big (+) mo (+++)
Ta 4 crnoctepexeHHs Bif (++++) mo (+++++).
I rpyma: 16 Bumankis Big (+) mo (+++) ta 1 cmo-
cTepexeHHs — (++++). BupakeHicTh 3amaibHUX
MpOsIBIB 3racayia 31 30UIBIIEHHSM TPHBAJIOCTI
MOCTKOBIJHOTO 1HTEpBaly, MDK TpylaMH IO
TOCTIDKYBAJIACS PI3HUIS HE Oylia JO0CTOBIp-
Hoto. IlmamenTta y Ha 33-35 TwkHIX recrarii
HaOyBaJsa MOJAJbIIOro J03pIBaHHsA, 110 IPOsSB-
asnocs (OpMyBaHHSIM TEPMIHAJIBHUX BOPCHH,
JOKEPETIOM POCTY SKUX € HaliBCTOBOYPOB1 BOp-
CHUHH. YpaXeHHsI OCTaHHIX (HEKpO3 €HIO0TeNilo,
TpoM003, TpoidepaTUBHI 3MiHHM TJIaJKOM 30~
BHUX BOJIOKOH 31 3BY>KE€HHsIM IpocBiTy (CaBuyk,
2023; Gychka et al., 2022;], ¢dibpunoigauit
HEKpO3 CTPOMH, oOiTeparlisi Mi>KBOPCHHYACTO-
TO TPOCBITY) MPHU3BOIWIO J0 JMCOIIHOBAHOTO
NO3pIBaHHA IUIALEHTH (JOKaJbHA TIMOILJIa3is
TepMiHAIBHUX BOpcuH) y I rpymi; pi.=0,005;
TOMY KUIBKICTh TEpMIHAJbHMX BOpPCHH Oysa
mentie HiK y II rpyni ta cknana 20,35 [11; 29];

p12=0,001. ¥V mnanenrax Il rpynu tepmiHanbHi
BOPCHHU BXK€ € C(HOPMOBAHUMHU (CEpEIHS Killb-
KicTh — 25 [21; 29]) Ta 3a0e3neuyroTh ajgeKkBar-
HUU TUTOI0BO-TUTAIICHTApHUI KpoBOoOOir. B 060x
rpynax HasBHI KOMIIEHCATOPHI 3MIHU Yy BHIJISIL
aHT10MaTO3y TePMIHAJIBLHUX BOPCHH, 301JIBIIICH-
HSI KIJTBKOCT1 CHHIIMTIATbHUX BY3JIUKIB.

BucHoBku

Y po6oTi BU3HAUYCHO MEXaHI3M IOPYIICHHS
dbopmyBanns xopiona npu COVID-19 y Barit-
Hux Ha 33-40 TwkHAX recrariii. Ha Hamry nymky
COVID-19 1o 35 TixHs y BariTHOi IpU3BOIUTH
n0 ypaxkeHHs kopoHaBipycoM SARS-CoV-2
3pLIMX MPOMDKHMX BOPCHH XOpiOHA Ta HEMOX-
JUBOCTI (pOpMYBaHHS BiJ] OCTAHHIX TEpPMiHAJIb-
HUX BOpPCHH, IO € TNPUYUHOIO BHUHHKHEHHS
rraneHTapHoi  nucdyHkmii - (AuCoIiioBaHOTO
no3piBanHA TianeHTH). Lle miarBepmkyBanocs
JIOCTaTHHOIO KIJBKICTIO TEPMIHAJIBHUX BOPCHUH
B maneHTax npu COVID-19 micna 35 TwkHs
BaritHOCTi. B 000X Tpymax HapoKeHHS He-
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E
Puc. 1. Crpykrypsi 3minu mwianeHT npu COVID-19 y marepi. A, b — TepmiHabHI BOPCHHY TIIAIICHTH

Ha 40 TwxHsx rectauii; A — COVID-19 y marepi va 33 twokni, b — COVID-19 y marepi na 38 trxai, x400,
I'E. B — excnipecist MoHOKIIOHanbHUX aHTUTL o CD34 B enpotenii cynmuH BopcuH xopioHa mpu COVID-19
y Marepi Ha 38 TuxHi rectarii, X400. ' — excripecis MOHOKIOHANBHUX aHTUTLT 70 CD34 B enporenii cyaux
BopcuH xopioHa nmpu COVID-19 y marepi Ha 33 tmwxkHi recrartii, x400. /] — ekcrpeciss MOHOKIIOHAIBHUX
anTuTin 1o CD34 B eHoremnii cyanH BOpCUH XopioHa KoHTponsHOI rpymw, x400. E — excripecis
TJIaIKOM SI30BOTO aKTHHY Y CTIHII apTepioiy HamiBCTOBOypoBoi BopcuHU XopioHa npu COVID-19
y Marepi Ha 38 TxHI rectamii (cTpinka), X400. XK — ekcripecist IakoM’130BOTO aKTHHY Y CTIHII apTepioin
HamiBcTOBOYypoBOi BopcuHH XopioHa He ypaxkenoi COVID-19 (ruanenta 2018 p.), x400.
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MOBJIAT 3 BUCOKMMHU OajamHM 3a IIKajgo Anrap
3a0e3nedyBajgocsi KOMIIEHCAaTOPHUMM MeEXaHi3-
MaMU IUIALIEHTH Ta BOTHUILEBICTIO 3amalbHUX
3MiH. BpaxoByroui BipOriiHICTb BUHHKHEHHS
JIOKQJIBHOT TiNoIuias3ii TepMiHAJIbHUX BOPCHUH
npu COVID-19 y BaritHoi n0 35 THXHS K-
HIIIUCTaM CIIJ maMm’siTaTv, Mo Ied mepion €
KPUTUYHUM 110 (POPMYBaHHIO IUIALIEHTH Ta IO
nepuHaTagbHUM BTparam. [lomampmoro mocii-
JDKeHHS TTOTpeOy1oTh TutanenTu npu COVID-19
y I ta Il TpumecTpax BariTHOCTI.
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Pathomorphological changes of the placenta during coronavirus disease
(COVID 19) in pregnant women at 33-40 weeks of gestation
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Abstract: the results of recent studies indicate that COVID-19 in pregnant women up to the 35th week
of gestation is a risk factor for intrauterine infection and antenatal asphyxia of the fetus. Therefore, the
aim of our research was to determine the pathomorphological changes of the placenta during the corona-
virus disease (COVID-19) in pregnant women at 33-40 weeks of gestation in order to establish the mech-
anisms of formation of placental function disorders up to the 35th week of pregnancy. The material of the
study is 37 placentas of live-born babies of women with clinical manifestations of coronavirus disease
during this pregnancy, confirmed by a positive PCR test (determination of SARS-CoV-2 RNA). Placentas
were obtained after informed consent at the Department of Pathological Anatomy of the National Special-
ized Children’s Hospital “Ohmatdyt” of Ukraine in the period from November 2020 to December 2021.
Placentas of women with gestosis of pregnant women were not included in the study group. The material
was divided into groups depending on the duration of the disease: Group I — COVID-19 at 33-34 weeks,
Group II — COVID-19 at 35-40 weeks of gestation. 36 infants were born with high Apgar scores (8-9) and
a negative PCR test, despite the fact that 3 pregnant women had a severe course of the disease with pneu-
monia. One child was assessed on the Apgar scale of 3-4 points and had a positive PCR test, the mother's
clinical manifestations were moderate-severe. Research methods were used: macroscopic, organometric,
microscopic with staining with histological dyes — hematoxylin and eosin (H&E). The immunohisto-
chemical method was used using monoclonal antibodies to CD34 and smooth muscle actin to determine
the condition of the endothelium of arterioles and the muscle layer. Pathomorphological changes in the
placentas of live births with COVID-19 in both groups were characterized by exudative inflammation
(placentitis), the severity of which was assessed by the number of pluses (from 1 to 5). The intensity of
inflammatory changes decreased with the increase in the duration of the post-COVID interval (the time
interval from the diagnosis of COVID-19 in a pregnant woman to delivery). Infection with a coronavirus
(SARS-CoV-2) and damage to the intermediate villi led to dissociated villous maturation disorders in the
placenta, which was characterized by local hypoplasia of terminal villi; the average number of which in
one field of view at a magnification of 400 in group I was 20.35 [11; 29], against 25.0 [21; 29] in the 1]
group, pI1-2 =0.001, which was noted in 58.8% (95% CI: 33.5%-81.9%), p1-2=0.005.

In the work, the mechanism of disruption of chorion formation during COVID-19 in pregnant women
at 33-40 weeks of gestation is determined. In our opinion, before the 35th week of pregnancy, COVID-19
causes the SARS-CoV-2 coronavirus to damage the mature intermediate villi of the chorion and the im-
possibility of formation from the last terminal villi, which is the cause of placental dysfunction (distal
villous immaturity delay). This was confirmed by a sufficient number of terminal villi in placentas with
COVID-19 after the 35th week of pregnancy. In both groups, the birth of babies with high Apgar scores
was ensured by compensatory mechanisms of the placenta and focal inflammatory changes. Taking into
account the probability of occurrence of local hypoplasia of terminal villi with COVID-19 in a pregnant
woman up to 35 weeks, clinicians should remember that this period is critical for the formation of the

placenta and for perinatal losses. Placentas with Copyright: © 2024 by the authors;
COVID-19 in the Ist and 2nd trimesters of preg- licensee USMYJ, Kyiv, Ukraine.
nancy require further investigation. This article is an open access ar-

ticle distributed under the terms
Key words: COVID-19, SARS-CoV-2, Preg-  and conditions of the Creative Commons Attribution License

nancy, Placenta, Chorionic Villi. (http://creativecommons.org/licenses/by/4.0/).
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AHaJi3 Bono6anb cryaeHTiB HanioHaabHOro MemaHoro

yHiBepcuTety iMeHi O.0. BoroMoJibus 10 pi3HUX MeTOIIB KOHTpamenmii

Ta OIIHKA IX e()eKTUBHOCTI i 3py4HOCTI
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Anomauyin: 0XopoHa PpenpooyKmueHo20 300pP08’si GUSHAHA OOHIEN 3 NPIOPUMEmHUX 2day3ell
0XOPOHU 300p08°s. 8i0N0GIOHO 00 Pesonoyii Bececsimnuvoi Acambnei Opeanizayii 06 eonanux Hayitl,
KA BKIIOUAE 8 cebe KOMNIIEKC NPOIIakmudHux 3axo0ié ma nociye, Wo CnpamMosani Ha O1a20nonyyus
pooun. Baowcnueum memooom niaanyeamua cim’i ma 30epedxceHHs penpooyKmueHo2o HNOMeHYidny
HACeleHHs WLIAXOM NONepeodCceHHs: abopmie i N0 sA3aHux 3 HUMU YCKIAOHeHb € Koumpayenyis. Kpiu
moeo, 3a oanumu Bcecsimnvoi Opeanizayii Oxoponu 300pos’s, wooHs peccmpyemvcs Oinvuie [
MinbUOHY IH@eKYill, Wo nepedaromsbCs Cmamesum WIAXoOM, OibUicCmb 3 AKUX € ACUMNIMOMHUMU, NPOMe
MOJNCYMb cmamu axmopom po36UMKy SIK 40108I4020, MAK i JHciHouo2o 6e3nnioos. Kowmpayenyis
€ 3a2aNbHOBIOOMUM (DAKMOPOM NONEPEONCEHHS DPAHHLOI B8ALIMHOCMI, MePMBOHAPOONCEHOCI Mda
VCKNIAOHeHb, W0 N08 S13aHI 3 3aX60PI0BAHHAMU, AKI nepedaromocs cmamesum uiisixom. Came momy,
3a0e3neuents penpooyKmueHe 300p08°'s MON0OI € 3aNOPYKOI0 PO3GUMKY MAUOYMHbOZO 300P0B02O
nokoninus. Memoio pobomu € e6usuenHs 00I3HAHOCMI MaA CMAGieHHs 3000Y8ayie 0C8Iimu pPi3HUX
cneyianvrocmetl ma Kypcie Hayionanvnoeo Meouunoeo Yuisepcumemy imeni O.0. bocomonvys 1000
Memoodie konmpayenyii. 06 ekmamu 00Ci0NCeHHS 0YIU HAUNONYIAPHIWE MemOoOU i 3acoou Konmpayenyii
ma sionowtenns cmyoeumie HMY imeni O.O. Boeomonvys 0o nux. LLInsxom aHOHIMHO20 aHKem)8aHHS.
OVI0  00CNIOJNHCEHO CMAGNeHHsT CMYyOeHmMcmea 00 MakKux memodié Kowmpayenyii sak: Oap eprull,
nepepeanuii cmamesutl akm, Memoo «oe3neurux oHie», papmarxonoziuna konmpayenyis. Cepeo 3aco6is
papmaxonoeiunoi Kopexyii 6Y10 OYyiHeHO CMABNEeHHS PeCNOHOeHMi8 00 OPANbHUX KOHMPAYEenmusis,
BHYMPIUHbOMAMKOBUX CUCTEM, 3AC00I8 NOCMKOIMANbHOI KOHmpayenyii, KOHMpayenmusHUX n1ACmupis,
imnianmie ma in’ekyiu. Pecnonoenmam 6y10 3anponoHo6ano oyinumu egexmusHicmo i 3pyUHICMb
HageoeHux Memoois. 3a pe3ynomamamu aHKeny68anHsa GUHAYEHO, WO ceped 3aNPONOHOBAHUX MemOOi6
pecnoHOeHmu Hanyacmiwe 8iodasanu nepegazy 3acobam oap epnoi konmpayenyii. Okpim moeo, 6yno
30iliCHeHO NOPIBHAHHS OMPUMAHUX OQHUX 3 Pe3VTIbIMAMamMu AHAL02TYHUX [HO3EMHUX 00CTIONCEHb, sKe
npooemoncmpysano wo cmyoewmu HMY imeni O.0. Bocomonvys maroms ynepeodicene cmaeieHHs ma
HU3bKULL PiBeHb 008ipu 00 0essKux mMemodis, AKi 6i0N08IOHO 00 npomokonie Llenmpy 3 Konmpono ma
npoghinakmuxu 3axeoproeanv CILIA € eucoxkoepexmuenumu. Pe3ynomamu npogedeno2o onumyeamHs
00IPYHMOBYIOMb HEOOXIOHICMb NOWUperHs iHopmayii woo0o 00KA308uUX Memodie ma HO8UX 3aco0ie

KurouoBi cjioBa: KoHTparemniis, pernpoayKTUBHE 310pOB's, iIHPOPMOBaHICTh, CTATEBE BUXOBAHHS.
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Beryn

3a Bu3HaueHHsAM BcecBiTHBOT oprasizarii
oxopoHu 3xn0poB’ss (BOO3) penponykTuBHe
30pOB’Sl — Iie cTaH (PiI3UYHOTO, PO3YyMOBOTO 1
comianeHOro Onaromonyqusi. OCHOBHHMH HOTO
XapaKTePUCTUKAMH € 3[aTHICTh JO: 3a4arTs i
BUHOIITYBaHHS JITeW, BEJCHHS CTAaTEBOTO KHT-
TS 0e3 pU3UKY 3aXBOPIOBaHb, IO MEPEAAOTHCS
crareBuM nursixom (3IICII), ycmimHoi Barit-
HOCTI, TIOJIOTiB, BH)KMBaHHS Ta 3J0POB’SI TUTH-
HHU, A00poOyT Marepi, MOXKJIMBOCTI TUIAHYBaHHS
HACTYMHUX Ta NOMNEpeKeHHS HeOakaHUX Ba-
TiTHOCTEH (www.who.int/publications/i/item/

ISSN 2786-6661
eISSN 2786-667X

PO3IIUPEHHS 3HAHb CYCIUILCTBA PO BAXKIIMBICTH
BUKOPUCTAHHS KOHTpAIICINI Ta PI3HOMAHITTS
Cy4aCHMX METOJIB 3al00IraHHs BariTHOCTI.
OO6i3HaHICT, MOIIOJI B MHUTAHHIX KOHTpA-
nenuii € 3HauymuM (akTopoM 3abe3nedeHHs
PENPOIYKTUBHOTO 370pOB’s. PiBeHBb yCBigoM-
JICHOCT1 CTY/IEHTCTBA MIPO MOXKJIMBI PU3UKHU Bij-
CYTHOCTI KOHTpALENIlii, BaXJIUBICTh ii 3acTo-
CYBaHHS Ta 3aXOJU IUIAHYBaHHS POIUHH TPSIMO
KOPEJIIOE 3 MOKa3HUKAMH KiJIBKOCTI HeOaKaHHMX
BariTHOCTel Ta 3axBoproBaHocTi Ha 3IICIII ce-
pen momomi (www.phc.org.ua/news/scho-varto-
znati-pro-reproduktivne-zdorovya). Ha kadenpi

WHO-RHR-04.8). 3a nganumu Llentpy Ipo-
MazacbKoro 310poB’ss MO3 VYkpaiHu, NoKa3HUK
HITYYHOTO TepepuBanHs BariTHOCTI Ha 1000 xi-
HOK pEeNpOAyKTUBHOIO BIKY B 2-3 pa3u Ouiblie
HIXK Cepe/lHE 3HaueHHS B PO3BHHYTHX KpaiHax
cBiTy (www.phc.org.ua/news/scho-varto-znati-
pro-reproduktivne-zdorovya). OaHi€r0 13 TpUYUH
NOPYUIEHHSI PEeNpOJYKTUBHOIO 3aXBOPIOBAHHS
€ 3IICIL, ockinbKK BOHM YacTO HPU3BOIATH 10
0e31Ti 115, IepeJ9acHOro MepepruBaHHs BariTHO-
CTi 1 BHYTpPIIIHBOYTPOOHOI narosorii. Kpim toro,
B OCTaHHI AECATUPIUYS CTPIMKO 30UIBIIYETHCS
KUTBKICTh PO3JIyYeHb B POAMHAX IICIs HApOJ-
’KEHHSI IUTHHU, 110 cTaHOBUTL 173163, ado 3,6
Ha 1000 oci6 (Maranosa T. B Ta in., 2021). Ta-
KM YUHOM, 3pPOCTA€ KUTBKICTh HETIOBHHUX CiMe
abo ponivH, JIe OJUH 3 OaThKIB HE € 010JOTTYHIUM
POIUYEM AUTHHI.

30epexeHHs] PenpOIyKTUBHOIO 3/10pOB’Sl €
HAQ/I3BUYAafHO BaXKJIMBUM 3aBJIaHHSIM Cy4acHOi
Meaunuau. KoHTparemniist € e()eKTUBHUM METO-
nom 3abesnedyenss 3axucty Big 3IICLL ta mome-
pemxenHs: HeOakaHoi BariTHocTi. Hapasi icHye
yuMasla KUIbKICTh JOCTYHNHHUX, €(QEKTUBHUX 1
0e3neyHuX MPOTU3AIUIITHUX JIIKAPCHKUX 3aC001B,
110 BiJAMOBIAAIOTH ICHYHOUMM BHMoraMm. OpHak,
nocmipkenas ®onny Hapomonacenenns OOH
JEMOHCTPYIOTh, 10 257 MINIbHOHIB KIHOK, fKi
0a)kaloTb YHUKHYTH BariTHOCTi, HE BUKOPHUCTO-
BYIOTh KOHTPAIIETITUBH, TOOOIOI0YHCH MOXKIIMBHX
NMoOIYHUX €(EeKTIB Ta JOBFOCTPOKOBOTO BILTUBY
Ha ¢eprunpHicTh (Www.who.int/publications/i/
item/WHO-RHR-04.8). Came TOMy NOIMIMPEHHS
iH(popMalli mpo Pi3HOMAHITHI 3ac00M KOHTpa-
uenuii Ta ix Oe3neKy € MpPiOPUTETHUM HampsM-
KOM CTaT€BOTO BUXOBAHHS, CEKCYyaJIbHOI OCBITH,

dapmaxosorii HMVY imeni O.0O. Bboromomnbiis
mijg yac BUBYEHHA TeMH «lOpMOHasbHI mpena-
patu» Ta «Jlikapchki 3aco0u, 1110 BIJIMBAIOTH HA
PETPOAYKTUBHY CHUCTEMY» CTYJACHTH BHBYAIOTH
(hapMaKoJIOTiYHI BJIACTUBOCTI TOPMOHAIBHHX 1
HETOPMOHAJIBHUX ~KOHTPALENTHBIB, JETaIbHO
PO3MIAIAIOTE OCOOMMBOCTI PI3HUX JIIKAPChKUX
dbopm (TabNeTKH, TUIACTHPI, IMIUIAHTH, CIIEPMi-
Uy TomiyHoi Aii Ta iH.). KoxkHOTO pOKy Tema
KOHTpALENIil po3MIAAaeThCs HA 3aCIJaHHAX CTY-
JICHTCBKOTO HAyKOBOTO I'ypTKa Kadenpu, ae 00-
TOBOPIOIOTHCS HOBI KOHTPAIIETITUBHI 3ac00M Ta ix
MeXaHi3MH Jii, TOJIOBHI Ta IUIEHOTPONHI eheKTH
OCTaHHIX. A OT)K€ 1 PO3YMIHHS TOTO HACKIJIbKU
came cryneHt HMYVY imeni O.O. boromounbis €
0013HaHUMH TIOJI0 3aCO0IB KOHTpAICTIi € BaXK-
JIMBUM Ta aKTyaJbHUM.

Mera

[TpoBectn aHnami3 BHOKOOAaHb LIOAO METO-
JiB KOHTpAaLENIlii, 1[0 3aCTOCOBYIOTh CTYACHTHU
HMY imeni O.O. Boromounblis pi3HUX KYpCiB Ta
(baxynbTeTiB, OIIHKY iX e()eKTUBHOCTI Ta 3pyu-
HOCTI.

Marepiaau i MmeToau

JlocnipKkeHHsT TIPOBOIWIIOCS METOIIOM  aH-
KeTYBaHHs, IO € IHCTPYMEHTOM OTPHMaHHS
MePBUHHOI coliojoriyHoi iHdopmariii Ha oc-
HOBI BepOasbHOI KOMyHikamii. OnuTyBaHHS
PECIIOH/IEHTIB MPOBOAMIOCH 33  JIOIOMOIOIO
Google dopmu (puc. 1) B mepion 3 01.02.2024
no 14.02.2024 poky, po3po0ieHoi aBTopaMu Ta
3aTBEPKEHOI Micisi 0OroBOpeHHs 3 (haxXiBISIMU.
VY nocnimkeHi npuiimanu ydacts ctyneHtd HMY
imeni O.0. boromounbls pi3HHX KypciB Ta ¢a-
kynbTeTiB (n=200). Pecionnentam Oyno 3ampo-
MIOHOBAHO TPOWUTH AHOHIMHE OIUTYBaHHS, SKE
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Puc. 1. Google ¢opma «Crasnenns crynentiB HMY imeni O.O. BoroMossIis momo KOHTparieniii»

cknaaanocs 3 3 posainis. [lepmmii po3ain crocy-
BaBCs 3arajibHOi 1H(OpMaIlii, B SKiii pecroHAeH-
TH MaJIM 3a3HaYUTU (PAKyIBTET 1 KypC, Ha SIKOMY
HABUYAIOTHCS Ta BIK.

Hpyruit po3nin OyB cnpsMOBaHHMN Ha BCTa-
HOBJICHHSI PIiBHSI O0i3HAHOCTI CTYACHTIB B IH-
TaHHSAX CEKCyaJbHOI OCBITH Ta BU3HAUYCHHS
HaWMOIYJISIPHIIIIOTO METOTy KOHTPALICTIIIii cepet
HaBEe/ICHUX B ONHUTYBaHHI. /[aHa yacTHHA TakoX
BKJIFOYAJIa TIMTAHHS II0/10 JIKEepe, K1 CTyAEHTH
BUKOPUCTOBYIOTh [UIsl BUPILICHHS NUTaHb CEK-
CyaJbHOI OCBITH, 3aCO0M KOHTpAUEMIlii, SKUM
HAJAI0Th [epeBary peCloHeHTH Ta PO3TOpHYTa
BIJIMIOBI/Ib JIJIs1 OOTPYHTYBAHHS BUOOPY BiAMOBI -
HuX MetoiB. ITutaHHs TpeThoro posniay Oynu
CHpsSIMOBaHI Ha 3’SICyBaHHSI CTaBJICHHS PECIOH-
JIEHTIB JI0 OKpeMuX 3aco0iB koHTparerii. Ko-
KCH 3 BHILE3a3HAYCHUX B OMUTYBaHHI METOIIB
KOHTparenuii 0yJIo 3alpONOHOBAHO OLIHUTU Ha
e(eKTUBHICTh Ta KOM(POPTHICTh Y BUKOPUCTAH-
Hi, JIc¢ OCTaHHE TTUTAaHHS OyJI0 HE O0OB'SI3KOBUM,
aJI’Ke MIeBHA YacTKa ONIUTYBaHUX 111 HE KHBE CTa-

TEBUM JKHUTTSIM, a OTKE HE MOIIA O 00’ €KTUBHO
OIIIHUTH AaHui acnekT. OTpumaHa iHdopmarris
Oyna CTaTUCTUYHO OOYMCIIEHAa METOJAaMH CTaH-
JTAPTHO1 CTATHUCTHUKH 32 JIOMIOMOTOIO ITPOTPaMHO-
ro 3abe3neuenus Microsoft Excel Windows 10.
[Tigx yac mocmiHKEHHST BUKOPUCTOBYBAIH METOIN
aHKETYBaHHsI, aHai3y, CTaHIApTH3aIlii Ta y3a-
rajbHEHHS.

Pe3yabTarn

B ankeryBanHi mpuiinsuin ydactb 200 cTy-
nentiB HMY imeni O.O. boromonnblis, sSiki po3mo-
Iiminucs 3a GakynsTeTaMu, KypcoM HacTYITHUM
YUHOM (pHC. 2).

Bik OinbIIOCTI PECHIOHIICHTIB Bapiloe y Me-
xkax 19-21 — 76,8%, 13,8 % manu Bik 16-18 po-
KiB, 9,4 % Oynu BikoM 22-26 pOKiB.

3rifH0 3 OTPUMAHHMMHU JIaHUMHU HaWIOMy-
JSPHILIUM JDKepesioM aiisl 3000y TTs 1HdopMarii
II0JI0 METOIB KOHTpAIIeMIlii € 3aco00u MacoBOi
iHdopmanii — 158 pecnonnentiB (77,1%). Ha
JIpyroMy MicIli 3a TOMYJSPHICTIO MOpaau 0arb-
KiB Ta JApY3iB — TaK BIAMOBIIN 26 peCHOHIEHTIB
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Puc. 2. Po3nozin pecnioHAEHTIB y BicoTKax 3a GaKkyabTeTaMu Ta KypcaMH HaBYaHHS

1M Jikapsi-rinekonora — 5 (2,4%).
[Tpu mocniKeHH! MOMYJIAPHOCTI Pi3HUX Me-
TO/IB KOHTPALIEMIII] 3arajioM Ta B 3aJIEXKHOCTI BiJl 3HAYEHHS JIOBIpU CTYIEHTIB 10 OKPEMHUX METO/IIB

POKy HaBUaHHs 1 paKyJIbTeTy Oy/lIy OTpUMANH Ha-
CTyIHi pe3ynbTaru (Tabdm. 1, Tabdm. 2).
Hactynaum kpokoM nocimipkeHHs: Oyno BU-

Taomuus 1. HaitmomynsipHim MeToau KOHTPAIICTIIT cepe/] CTYICHTIB Pi3HUX POKIB HAaBYaHHS
(abc. KUTBKICTD)

hifeen) BHKO HI;I’:OB I0Th LE12 ke

Kypeu | BK* | KOK | IICA | «0e3neunux | BMC | KII I'l EK I;acoﬁny CTaTeBHUX
JTHIB» 3B’SI3KiB

KOHTpAaUenuii

Beroro | 140 32 24 15 1 1 6 10 6 45

1 xypc 5 2

2 Kypc 35 5 3 5 2 4

3 xypc 89 22 17 7 1 1 7 2 32

4 kypc 7 3 4 3 5 1

5 xypc 4 2

Ipumimka: *BK — 6ap’epna xontpanenuis (npesepsarus), KOK — xombinoBani opainbHi koHTpanenTtusy, [ICA
— mepepBanuii crateBuil akt, BMC — BHyTpimHboMarkoBi cuctemu, KI1 — xontpauentuBauii mnactup, I'T —

TOPMOHAJIBHI iMILTaHTH a00 iH'ekii, EK — 3aco0u excTpeHoi koHTpareniiii.

** a0CONIOTHA CyMa yCiX METOJIB KOHTpallemnilii, mo Oyia oOpaHa CTyJeHTaMH OJHOTO (akynbTeTy abo Kypcy
MoOxe OyTu Oijibia 3a aOCONIOTHY KUIBKICTh PECIIOHJICHTIB, 00 OJ[HA JFOJMHA MOTJIa OOMPATH JIEKIIbKa METOJIB,
SIKi BOHa BUKOPHUCTOBYE
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Tadoauus 2. HalimomymsipHitm MeTOaM KOHTPAIEIIii Cepel CTYIEHTIB Pi3HUX (aKyJIbTETIB
(abc. KUTBbKICTB)**

He He
DaKyIbTeTH METOR BHKOPHCTOBYOTh| MaKTh
. . . BK* |[KOK |IICA | «oe3meunnx |BMC|KII | I'T | EK

(KIbKICTB CTYIEHTIB) . 3aco0u CTATeBHUX

A KOHTpauenuii | 3B’s13KiB
Bcroro 140 |32 |24 15 1 1 6 10 |6 45
Mennunmii 1 — 48 31 9 10 3 4 11
Menuynuii 2 — 92 71 14 |8 9 20
Mennyuumii 3 — 28 14 2 1 1 1 2 2 10
Menuxo- 4 1 1 1
IICUXOJIOTTYHUN — 5
®apmakonoriyamii - 18 | 12 |2 4 2 1 |5 2
OIUIZCY -2 2 2 1
Cromarosoriuamii — 7 | 6 2 1 1 1

Ipumimxa: *BK — 0ap’epna kontpanueniis (npesepsaruB), KOK — komOiHOBaHiI OpajibHi KOHTpAICTITHBHY,
IICA — nmepepBannii crareuii akt, BMC — BHyTpimHbOoMaTkoBi cucteMu, KI1 — konTpanentusauii mractup, ['T—
TOPMOHAJIBHI IMIUTAaHTH a00 iH'ektii, EK — 3aco0m ekcTpeHoi KOHTpameniiii.

** abCoNIOTHA CyMa yciX METOJIB KOHTpAIIEIii, mo Oyia oOpaHa cTyneHTaMHl OJHOTO (aKyasTeTy abo Kypcy
Moke OyTH OibIna 3a abCOMIOTHY KiJIBKICTh PECHIOH/IEHTIB, 00 O/IHA JIFOIHA MOTJIa OOMPATH IeKiTbKa METOMIB,

SIKi BOHa BUKOPUCTOBYE

KOHTpAIeNIIii 3a 5 6abHOIO MKaoto (puc. 4), ne
5 GaiiB — BUCOKOC(DEKTUBHUH, IIIIKOM 3pydHUI/
koMmbopTHUH, 4 6aI — JOCTATHHO €(HEKTUBHUM,
JOCTaTHBO 3py4YHHI/KOMpOpTHUH, 3 6anu — mo-
MipHO  e(dEeKTHUBHUH, 3pYYHUN/KOMPOPTHHUH,
2 6anu — cnabko epeKTUBHUM, HE Ty>Ke 3pyUHUit/
koM(popTHUH, 1 Gan — Hee(heKTUBHUIM, HE 3pyU-
HUI/KoMPOpPTHUIA.

O0roBopeHHs

BaxxmBum acniekToM 30€pexeHHs pemnpo-
JIyKTUBHOTO 3JI0POB’Sl € MPaBWIbHO MiaiOpaHuit
METOJI KOHTpAIIeIIii, SKUi Jormomarae 3amooir-
TH HeOakaHil BariTHOCTI, HAPOOUTH Oa)kaHMX
JUTEH, peryaoBaTi NepepBU MIX BariTHOCTSIMH,
KOHTPOJIIOBAaTH BUOIp Yacy HapOHKEHHS JTUTUHU
B 3aJIC)KHOCTI BiJ] BiKy 0aThKiB Ta 1HIINX (haKkTO-

Puc. 4. Ouinka 3By4HOCTI Ta €()eKTUBHOCTI METO/IiB KOHTpAICIIIil
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piB, BU3HAUHUTH KITBKICTB JIITEH B CiM'T (www.dec.
gov.ua/wp-content/uploads/2019/11/2014_59 _
ykpmd.pdf).

@opMmyBaHHS BHCOKOI OOI3HAHOCTI PI3HHX
BEPCTB HACEJICHHS II0JI0 KOHTpALEMIli € aKTy-
QJIbHUM 3aBJAaHHAM JIep)KaBU Ta JIIKApiB Pi3HUX
CHEIiabHOCTEH. A OTXKE BXKE MOYMHAIOYH 13 HAB-
YaHHS y MEJUYHOMY YHIBEPCHTETI MaulOyTHIM
JiKapsaM i gapmareBraM HeoOXigHO chopMyBaTh
BHUCOKUI piBEeHb 3HAHb L1010 METO/1B KOHTpAIIETI-
uii, ¢apMakoJOTriuHUX BIACTUBOCTEH, 0coOmu-
BOCTEH 3aCTOCYBaHHS, MOXIIUBUX PHU3HKIB PO3-
BHUTKY MOOIYHUX peaKIliil Ta X momnepemKeHHsl.

BianoBigHO 10 pe3ysbTaTiB  aHKETyBaHHS
(Tabm. 1, 2) HalimomynsipHIIIUM METOIOM KOH-
Tparemniii cepes; ONMUTYBaHUX 3100yBaviB OCBITH
BUsIBUBCSL MeTof Oap’epHoi koHTpauentii (BK).
[Ipe3epBaruBam Bignano nepesary 140 pecroH-
JeHTiB, Mo ctaHoBUTh 70% 1 cmiBmamae 3 pe-
3yJbTaTaMU aHAJIOTIYHUX OMHUTYBaHb MEIMYHHX
yHiBepcureTiB bpazunii, Typuii Ta CnonydeHux
MratiB Amepuxu (Visnhieski J. C et al., 2023,
Ozer et al., 2022, Mann E. S B et al., 2024). Ha
JIPYroMYy MICIIi 32 TTOMYJISPHICTIO Oy KOMOiHO-
BaHi opanbHi koHTpauentusu (KOK), skum Hana-
nu nepeBary 16,2% — 31 ctynenrt. Tpete micie 3a
MOMYJISIPHICTIO Cepel ONMUTAaHUX OTPHUMAaB METOJI,
SIKUI HE € METOZIOM KOHTpAIIeIIlii, ane, sk My Oa-
YHMO, BUKOPHCTOBYETHCSI CYYaCHOIO MOJIOZJIIO —
nepepBaHuil cTareBUil akT, sikuil oOpanu 14,2%
(24 pecnonpentu). HailimeHum mnomynspHUMU
cepel PeCroHICHTIB BUSBIIINCH TaKi METOAM SIK
BUKOPUCTAaHHS BHYTPIIIHHOMATKOBUX CHUCTEM
(BMC) — 1 cTyneHT, KOHTpalleNTUBHUN ILIac-
tup (1 pecrnoHAeHT), TOPMOHAIBHI IMILJIAHTH Ta
iH'exuii (6 peCOHIEHTIB), 10 MOKHA TIOSCHUTHU
BIJICYTHICTIO Y OLIBIIIOCTI CTYAEHTIB PETyJIsIpHO-
T'O CTaTeBOT'O KUTTH.

[Tpu anani3i 3acTocyBaHHS METOIB KOHTpa-
uenmii (tadmn. 1, 2) He3anekHO BiJl pOKYy HaBYaH-
HA Ta (paKyJbTeTy HaWNoMmyJaspHIIIKUMHU Oynu 3a-
cobu OGap’epHOi KOHTpareniii (Impe3epBaTUBH).
[Tpu oMy cTyneHTH 3-4 KypCiB TaKOX 3aCTOCO-
BYIOTh 1 BUCOKOC(EKTHBHI TOPMOHAJIbHI METOIN
KOHTparenilii, a caMe — KOMOIHOBaHI OpajbHI
KOHTpAIENTHBY, KOHTPALCNTUBHUN TIACTHUD,
rOpMOHaJIbHI IMIUTAHTH Ta 1H'€KIIi] TOLIO.

BusHaueHHs HAWMOMYNSAPHIIIOTO  METORY
KOHTpALEMIII] cepel] CTYIEHTIB Pi3HUX (aKylbTe-
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TiB MPOJIEMOHCTPYBAB HACTYITHI PE3YJbTaTH: Ce-
pen cTyneHTiB MmeaudHoro daxynsrety Ne 1 Haii-
MOUIMPEHIIIMMU METOJIaMU KOHTpalemniii Oyau
3aco0u BK, «mepepBanuii crareuii akt» (IICA)
Ta ropMoHanbHa KoHTpaneniis KOK — 65, 21,
19 % BignoBingHo. CTYIEHTH METUIHOTO (haKyIb-
tety Ne 2 okpim Buie3aznaueHux mMetoxis (BK —
77%, KOK — 15%, IICA — 7%) obupanu meTton
«6e3neunux 1HiB» — 10%. I1o 3 % pecnonieHTiB
3 meauuyHOro (¢akyabTeTy OKpiM BHILENEepepa-
XOBaHHMX METOJIIB OOMpaM TaKOX BUKOPHUCTAH-
Ha BMC, ropMOHaIbHUX IMIUIAHTIB Ta 1H'€KITIH.
Menauko-TIcCuXoIoTiYHuH, (hapMaleBTUIHUNA, CTO-
MaTOJIOTIYHUN Ta (aKyJbTeT MiATOTOBKH JIiKa-
piB st 30poitHUX cui YKpaiHu He Oynu Haii-
YUCJICHHIIIMMHU B HAILIOMY JOCIIKEHHI, TOMY 1
pe3ybTaTH OMUTYBaHHS Cepell CTYACHTIB JaHUX
crierianbHOCTeH Oynmu goBoIi cxoxumu. Haitmo-
NYJIAPHIIIUME MeToaMu Oyno oOpaHo 3aco0u
6ap’epnoi Ta KOK.

Jlyxe BOXIMBUMH (aKTOpamu, MO BILIHBA-
I0Th Ha BUOIP TOTO YM 1HIIIOTO METOMIB KOHTpa-
neniii € po3ymiHHs €()eKTUBHOCTI Ta OBIPH J10
MEBHOTO METO/A. 3a pe3yabTaTaMy aHKeTyBaHHS
(puc. 4) noctaTtHbO €(HEKTUBHUMHU Ta 3PYUYHUMHU
(4 6anu 13 5) cTyneHTH BBaXKaroTh Oap’€epHY KOH-
tpauenuito i KOK. Sk nmepeBary BUKOpUCTaHHS
Mpe3epBaTUBIB BOHU BiJ3HAYAIA «HAMIHHICTB,
3pY4HICTh, MPOCTOTY Y BUKOPUCTAHHI, MOIEpe-
mxeHHs nepemadi 3IICHI». Cepex HenomikiB
OyJ10 BUOKPEMJIEHO «HEOOX1/THICTh MOTHUBAIII1 /10
BUKOPHUCTAHHS ITiJ]] YaC KOYKHOTO CTaTeBOTO aKTy
Ta 3HWKEHHS €PEKTUIIBHOT Uy TIIMBOCTI.

OpanpHi KOHTpALENTUBU BIEBHEHO JIAUPY-
I0Th Cepe/ll METOIB IUIaHYyBaHHS CIM'T SIK Haii-
OUIBII pO3MOBCIOKEH1 Y CBITI (Om3pk0 100 MuTH.
KIHOK CBOTOJHI 3aCTOCOBYIOTH iX TOCTIIHO).
KOK Bu3HaHi BHUCOKOE()EKTHBHUMHU Ta Oe3med-
HUMH 3aco0amMH KOHTpAIENIlii 32 YMOBH BIICYT-
HOCTI MPOTHIIOKa3aHb Ta JOTPUMAHHS PEXUMY
npuiiomy. OcoOnuBY LIHHICTH JUIS JIIKapiB Ta
NAli€EHTOK MAalOTh JIIKyBaJbHO-NPO(DITaKTUYHI,
OHKOTIPOTEKTOPHI BIACTHBOCTI TOPMOHATBHHUX
KOHTpauentuBiB  (www.dec.gov.ua/wp-content/
uploads/2019/11/2014 59 ykpmd.pdf), mo
crmiBmangae i 3 aymkow crygeHtcta HMYVY ime-
Hi O.0. boromonbIs, siKi cepen mepesar 3a3Ha-
YWIA BUCOKY €(EKTUBHICTb, YCYHEHHS aJlbro-
JTUCMEHOPET, 1110 HalvacTille CTaBajlo MPUIHHOIO

Ukrainian scientific medical youth journal, 2024, Issue 2 (146)

http://mmj.nmuofficial.com

132


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
http://www.dec.gov.ua/wp-content/uploads/2019/11/2014_59_ykpmd.pdf
http://www.dec.gov.ua/wp-content/uploads/2019/11/2014_59_ykpmd.pdf
http://www.dec.gov.ua/wp-content/uploads/2019/11/2014_59_ykpmd.pdf
http://www.dec.gov.ua/wp-content/uploads/2019/11/2014_59_ ykpmd.pdf
http://www.dec.gov.ua/wp-content/uploads/2019/11/2014_59_ ykpmd.pdf

UKkrainian Scientific Medical Youth Journal

Issue 2 (146), 2024

Creative Commons «Attribution» 4.0

MpU3HAYEHHS OMUTYBAaHUM JaHUX TpenapariB
JKapeM-T1HEKOJIOTOM, a TAKOXK MOKJIMBICTh KOM-
OiHarlii 3 iIHIKMMHU MeTolaMu KoHTpanernii. Cepen
iX HeNOJIKIB pecroHAeHTaMu OyJo BiJ3HAYE€HO
MOXKJIMBI TIOOI4HI peakiii y BUDIIA/, HAPUKIIaI,
HaOopy Baru, NoTpedy BXKUBATH INperapaTH IIo-
JHS Y YITKO HaBEIEHUH Yac Ta BiJCYTHICTh 3aXU-
cty Bin 3IICHI. Kpim Toro, y pamkax po3risimy
JAHOTO METOAY KOHTpAIEMNIii PeCIoHIeHTaM
OyJ10 3aIpONOHOBAHO O0paTH SKUM CaMe ropMo-
HaJIBHUM KOHTpAIICTITHBaM BOHH BIJIAIOTh TIEpe-
Bary: 93,4% omuryBanux cxuwisitotees 10 KOK,
a 6,6% 1o 3acToCcyBaHHsSI MIKpOJ03 T'€CTarcHiB,;
86,6% mnpuiiMaroTb TOPMOHAJIbHI KOHTPAILIECTITH-
BU 32 PU3HAYEHHSM JliKaps-rinekonora, a 13,4%
gyepe3 caMoINpu3HaueHHsI a00 3a IOPaJIoko IPY3iB.

[Ipu mpoBeneHHI OMUTYBaHHS HECTOIIBaHH-
MU CTalld PE3yJbTaTH MIOAO TOCTATHHO BHCOKHX
BiJICOTKIB (Tabm. 1, 2) BHKOpHCTaHHS METOMIB
«TIepEPBAHOr0 CTAaTeBOrO akTy» — 12 % T1a «0e3-
neyHux aHiB» — 7,5 %, sIK1 He BIMHOCITLCS 0 JI0-
Ka30BHUX METO/IIB KOHTpaLEIIii, MaloTh HE3HAYH1
TepeBaru Ta YUCJICHHI HEJOMIKUA. AJie 3 1HIIOTO
OOKY MO3UTUBHUM OYJ10 TO, 110 €(EKTUBHICTH Ta
3PYYHICTh ITUX METOMAIB CTYACHTH OILIHWINA Ha |
3 5 6aniB — HeeeKTUBHUH, HE 3pyuHUil (puc. 4).
AprymMeHTaMu 1010 BUKOPUCTAHHS [TUX METOMIB
Oynu — BiACYTHICTh MOOIYHUX €(EKTiB, EKOHO-
MIYHICTb, 3pY4HICTh. SIK HEJONIKH PECIIOHIACHTH
3a3Ha4YMIM HacTynHe: «He rapantye Big 3IICHI i
Heba)kaHO1 BariTHOCTIY.

BHyTpilIHPOMATKOBI CHCTEMH, KOHTpAIel-
TUBHMU IUIACTHP, TOPMOHAJIBHI IMIUIAaHTH Ta
1H’ekii Oy/lu OLIHEH! PecNoHAEHTaMu Ha 3 3
5 GaiB 3a e(peKTUBHICTIO Ta 3pyYHICTIO (puC. 4),
IO CKOpIIl 3a BCE TMOB’SI3aHO 13 HEAOCTATHHOIO
00I3HAHICTIO MIOMO WX METOJIB KOHTpAaIleHIIii,
a TaKoXK OLIBIN YacTe 1X MpU3HAYCHHS JIIKapsSIMU-
riHEeKoJIoraMu y OUIbII JopocioMy Bili. B aHke-
Ti CTYJICHTHU Cepell OCHOBHUX MiHYCIB BKa3yBaJld
PO «TOPMOHATBHUIA BIUIMB BHYTPIIIHHOMATKO-
BUX CUCTEM Ta IMIUIaHTiB». [IpoTe 1ieHTp 3 KOHTp-
oo Ta mpodinakruku 3axpoproBanb CIIIA, cra-
BUTH €(DEKTUBHICTh KOHTPALICITUBHUX TUIACTHPIB
Ha OJIMH PIBEHb 3 OPATLHUMH KOHTPAIICITHBAMH.
[Ipr BUKOpHCTaHHI JaHOTO METOJY HACTYIAJIO
Bix 6 10 12 BaritHOCTE# Ha 100 HOCTITKYBaHUX
(L1 W. etal., 2022). EdbekTuBHICTh Ta 3pYUYHICTh Y
BHKOPHCTaHHI 3aC001B ISl TOCTKOITAJIbHOT KOH-
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TpaIenilii TaKo)K OTPUMaJIi HEBUCOKI OIIIHKH BiJl
ONMUTyBaHUX. Taka peleH3is MoB’si3aHa 3 TUM, 110
TaONETKU EKCTPEHOI KOHTpallemniii He MOXYTh
OyTu Oa3UCHUM METOJIOM Ta MalOTh YacoBi 0OMe-
JKCHHS 3 BIATIOBITHUM 3HIDKEHHSIM €(eKTHBHOCTI
YHEMOXKJIUBIIEHHST HeOaxkaHoi BaritHOCTI (Leon-
Larios F. et al., 2020) npo 1m0 no6pe iHpopmoBaHi
CTYJIEHTH, TIOYMHAIOYH 3 3 KypCy, MiCIIsi BUBUCHHS
JTAaHOI TPYTIN TIPeTapariB Ha 3aHATTIX 3 (hapMakKo-
norii. KpiM Toro, Benuke 3HaYEHHSI Ma€ CIEKTP
MOOIYHUX peaKIliil Micis 3aCTOCYBaHHS KOHTpa-
LENTUBIB, Cepel IKUX HyJ10Ta, 00JI1 B HUKHIN Ya-
CTHMHI JKMBOTA, TOJJOBHHUI O1J1b, CTOMJIFOBAHICTb,
3arlaMOpPOYEHHS, HAMPYKEHICTh MOJIOYHUX 347103,
MPOHOC, TOPYUIEHHS MEHCTPYalbHOTO IHKIY
(Rudzinski P. et al., 2023).

BucnoBku

Amnani3 onutyBaHHs cTyaeHtiB HMVY imeni
0.0. boromorblis MO0 iX BMOI0OAHH METOAAM
KOHTpAIENIIii BUSBUB HACTYITHE:

1. Crynentu HMYVY imeni O.O. boromonbiist
PI3HUX KYypCiB 1 (aKkyJabTETIB B LIJIOMY O013HaH1
3 IMMMUTaHb KOHTpAIIEMIIii Ta iX epekTuBHOCTI. Pa-
30M 3 TUM BOHHU BUKOPHCTOBYIOTb, SIK BUCOKOE-
(eKTHBHI TOKA30B1 METOAM KOHTpAIICMIIii, TaK 1
HEI0Ka30B1 HeHaiiHI MeTonu (TiepepBaHuii cTa-
TEBUH aKT).

2. Haii0inpl nomMpeHuM METOAOM KOHTpa-
Henuii cepes CTyACHTIB € 3aco0u 0ap’epHOi KOH-
Tpaneniii (3 BUKOPUCTAHHSM JIATEKCHUX TIpe-
3epBaTHBIB), 1110 OOYMOBJEHO iX JIOCTYIHICTIO,
JIETKICTIO Y BUKOPUCTAHHI Ta HaJIHUM 3aXu-
CTOM BIJ paHHBOI BariTHOCTI Ta 3aXBOPIOBaHb,
10 NIEPEAtOThCS CTATEBUM IILISIXOM.

3. HaiiGiapm eeKTUBHUMH 1 3pyYHUMH, 3a
TYMKOIO CTYIEHTIB, 3aco0amu MomepeKeHHs
Heba)kaHOT BariTHOCTI Ta 3aXBOPIOBAHb, IO TIe-
penarThCs CTAaTEBUM IIJISIXOM, € METOIU Oap’ep-
HOI KOHTpALENIIil Ta TOPMOHAIbHI KOHTPALIENTH-
BU (KOMOiHOBaHi OpajibHi KOHTPALICTITUBH).

4. Cnocrepira€eTbest MpsIMUI 3B’ 30K MIXK 3a-
CTOCYBAHHSIM ITEBHUX METOJ[IB KOHTPAIIEIIIi CTy-
JEHTaMH Ta KypCOM HaBYaHHS: YUM BHIIE KypcC
HaBYaHHS, TUM OUIbIIE METOMIB €(EeKTUBHOT
KOHTpAaleni(ii BOHU BUKOPHUCTOBYIOTH, BKJIIOYa-
I0YM TaKi SIK TOPMOHAaIIbHI KOMOIHOBaHI OpajbHi
KOHTPAIENTHBH, BHYTPINTHHOMATKOBI CHCTEMHU,
rOpPMOHAJIbHI IMIUTAHTH Ta IUIACTUPI (TpaHcIep-
MaJibHI CUCTEMH).
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Jlane pocmiaKeHHs He MaJio 30BHIIIHBOTO (Hi-
HAHCYBaHHSI.
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ABTOpH 3aCBITYYIOTh BIJICYTHICTH KOH(ITIKTY
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Abstract: reproductive health care is recognised as one of the priority areas of health care in accor-
dance with the United Nations World Assembly Resolution, which includes a set of preventive measures
and services aimed at the well-being of families. Contraception is an important method of family plan-
ning and preserving the reproductive potential of the population by preventing abortions and related
complications. In addition, according to the World Health Organisation, more than 1 million sexually
transmitted infections are reported every day, most of which are asymptomatic but can be a factor in
the development of both male and female infertility. Contraception is a well-known factor in preventing
early pregnancy, stillbirths and complications associated with sexually transmitted diseases. That is
why ensuring the reproductive health of young people is the key to the development of a healthy future
generation. The aim of the study is to investigate the awareness and attitudes of students of different
specialities and courses of the Bogomolets National Medical University towards contraceptive methods.
The objects of the study were the most popular methods and means of contraception and the attitude of
NMU students towards them. The anonymous questionnaire survey examined the attitude of students to
such methods of contraception as: barrier contraceptives, interrupted intercourse, the method of "safe
days", pharmacological contraception. Among the pharmacological methods, the respondents’ attitudes
towards oral contraceptives, intrauterine devices, postcoital contraception, contraceptive patches, im-
plants and injections were assessed. Respondents were asked to assess the effectiveness and convenience
of these methods. The survey results showed that the level of students' awareness of basic contraceptive
methods was quite high. Among the proposed methods, respondents most often preferred barrier contra-
ception. In addition, the data obtained was compared with the results of similar foreign studies, which
showed that NMU students have a biased attitude and low level of trust in some methods that are highly
effective according to the US Centers for Disease Control and Prevention protocols. The results of the
survey substantiate the need to disseminate information about evidence-based methods and new contra-
ceptive methods and their benefits when used among student youth.

Keywords: Contraception, Reproductive Health, Health, Awareness, Sex Education.
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OOrpyHTYBaHHSI BAUKOPMCTAHHS IHHOBALIHUX 32c00iB (Pi3MIHOL
Teparmii y BilicbkoBocay:k00B1iB 3CY i3 miodacuianbHum 00J10BUM
CHH/IPOMOM BHACJIi/IOK JOBIOTPUBAJIOT0 BHUKOPUCTAHHSA 32C00iB
IHIMBIAyaJbHOT0 OPOHE3AXUCTY
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'Acmipant 1 kypcy, kadeapu 6io06e3mneku i 310poB’st aroanHu, HarioHaapHUi TeXHIYHUI
yHiBepcuTeT Ykpainu «KuiBchkuil momitexHiuHuil iHcTUTyT iMeHi Iropst Cikopchkoro» M. Kuis,
VYkpaina

'Kanauaar neaaroridHux Hayk, JOIEHT Kadeapu 06i00e3mneku i 310poB’s mroaunu, HarioHanbHuit
TeXHIYHUH yHiBepcuTeT Ykpainu « KuiBcbkuil momitexHiyHui iHCTUTYT iMeHi Iropst CikopchKoro»
M. KuiB, Ykpaina
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Anomauia: na cyuacnomy emani po36UmMKY CUCHEMU OXOPOHU 300pP0O8 sl YCBIOOMIEHHS NAMON02ii
001110 AK MUNOBOI NPoOIEMU PISHUX 8EPCME HACELEHHS, NPUBOOUMb HAC 00 POZYMIHHS MO20, WO 3HAYHE
Mmicyey tioeo hopmysanHi ma po3sumky i0800UMbCS MeOPii NCUXO2EHHO20 BIOHOBNEHHS, 00CAI0NHCYEMbCS
3 00Ky ncuxocomamuquoi' Me()uuuuu ma nompebye KOMNJIEKCHO20 MePanesMutiHo0  6Mpyanti.
uepe3 eMOYiliHy Hanpyey, 8 pisHux uacmunax miia. B yMoeax NOBHOMACUIMAOHO20 8MOPSHEHHA POCiT
8e/1UK020 3HAUeHHS HA0Y8AE NUMAHHS KOpeKyii ma 8i0H081eHHs (i3UUH020 Ma PYHKYIOHATIbHO2O CMAHY
ONOPHO-PYX0B020 ANapamy GiticbKOBOCHYHcO08YIE 13 miogacyiatbHum OO0NbOBUM CUHOPOM, 30Kpema
AKULL BUHUKAE BHACTIOOK 00820MPUBANO20 GUKOPUCIAHHA 3aC00i8 iHOUBIOyanbHo2o bpoHesaxucmy. 3
no3uYitl Cbo200eHHs MioghacyianbHull 601b08Ull CUHOPOM XAPAKMEPUZYEMbCS HAABHICIIO CReYudiuno20
M’s1306020 Oont0. Binw iHOOI ippaditoe 8 inuly yacmuHy mina, He Cnignaoarodu i3 6e3nocepeoHim 1iozo
Odxcepenom. Jlna 601608020 CUHOPOMY XAPAKMEPHUM € HAAGHICb MPUSEPHUX TMOUOK — JIOKANIZ08AHOT
2inepuymaugoi cmyeu 6 m’s3i abo pacyii, saxki 30amui giomeoproeamu cneyugivnui O nio uac
NaibnamopHo2o 00CHioxcenHs. Bionogiono, ye nompebye 3acmocy8aHHs epekmusHux 3acobis
KOMNIIeKCHOI hi3uunoi mepanii, AK KIACUYHUX, MAK I IHHOBAYIUHUX, SAKI 00380JAMb MAKCUMATLHO
AKICHO BIOHOBUMU NPAYe30aAMHICMb Ma 60€30amHICb 0c0008020 CKIAOY NIC/ISL BUKOHAHHSA 3A80AHb 3d
NPUSHAYEHHAM aD0 SUPIUEHHS UWO0OEeHHUX NPOPeCiliHUX 3a80aHb 8 eKCMPeMATbHUX ymosax. Beascaemo
8ACIUBUM NIOBULYEHHS PIBHSA MeopemudHoi 00i3HaHOCMI Npo cyuacHi 3acobu ¢hizuunoi mepanii. Lle
cnpusmume KilbKiCHOMY ma SIKICHOMY 3MEeHUeHHIO NPosgie 0010 8 npoyeci NOOONAHHA 11020 HACTIOKIE
PIi3HOI oKanizayii y BICbKOBOCIYHCO08YIB BHACTIOOK 00820MPUBANIO20 BUKOPUCMAHHA 3ACc00i8
IHOUBIOYANbHO20 OPOHE3aXUCHY.

Kurouogi ciioBa: BiiicbkoBOCITY>K00BII1, MiodaciianbHui O0IbOBUI CHHIPOM, IHHOBAIIIKHI 3aC00H,
¢bi3uuHa Teparis, AKICThb )KUTTS, BITHOBJICHHS, 3aCO0M 1HIMBITyaaIbHOTO OPOHE3aXKCTY.
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Beryn

[Tpobnemaruka 0OJIBOBOTO CHHAPOMY SIK CyC-
MiIbHOT poOIeMH JaBHO BiOMa, aKe Ie CIpH-
YUHS€ YMMalli €KOHOMIYHI Ta CYCHiJIbHI 30MTKU
3 oAy Ha (pi3MUHY Ta €MOIIiiHYy Hempares3uar-
HICTh IO HEHO BHKJIMKaHA. JIoBEAECHO M0 OuIb €
MYJIBAUCIUIUTIHAPHOIO TIPOOIEMOI0, a OTXE He
MOX€ PO3MIAJATUCh TUIBKH 3 OIHOrO (i3UUHO-
r0 YU aHAaTOMIYHOTO PaKypcy, CyTTEBUM € BIUB
TICUXIYHOTO CTaHy Ta €MOIIMHOI PeIeBaHTHOCTI.
bepyun no yBarm pesynpratu mociimkens MO3
VYkpaiHu 3a ocTaHHI 5 POKIB 4acTKa 3aXBOPIOBaHb
onopHo-pyxooro amnapary (OPA) y pi3HUX BepcTB
HACEJIEHHS MOXXEMO KOHCTaTyBaTH, IO IPOSBU
Oomro pi3HOi JOKami3amii 3ycTpivaroTecst y 8 i3
10 mopocnux-nanienTiB. CTaTUCTUYHO JOBEACHO,
10 Hapa3i BiJOyBa€ThCs 3HAUHE «OMOJIOKCHHS
XBOPOO», TOOTO BiK MaIli€HTIB 3 OOJIHOBUMU CTaHA-
Mu xpeOTa craB Habararo MmeHmmM Hix 10-15 po-
kiB Ha3ax (B. Ocimos, 2010; 1. Jansko, 2022;
O. KOnenxo, 2024; G. Pendlebury Tta in., 2021).

[TincymoBytoun, miodacmiabHUN OOTLOBUI
cuaapoM (M®DBC) sik marosorist M’s31B 1 Hi06po3-
HUX CTPYKTYp € MpoOJIeMOI0, SIKa 4acTo 3yCTpi-
4aeTbcsa. 32 HOBUMHU JaHUMU Y Billi 25-55 pokiB
y 15-80% mpane3narHoro HaceneHHs 3yCTpi-
yaetbcd M®BC sk ycknagHEeHHS NpU AECTPyK-
TUBHO-JICTCHEPAaTUBHUX 3MiHaX TKaHWUH Xpeora.
Bapto 3a3HaunTH, 110 HAa YaCTOTY MPOSIBY TaKOXK
BIUIMBAE P11 AISUTBHOCTI MAIIEHTIB, TAKUM YHHOM
y NEeBHUX Mpodeciax BIICOTOK MpoOieMu csrae
40-90%.

M®BC B poboTax ¢axiBLiB-PaKTHKIB OIHCY-
€ThCS K HecrenniuHuil 00TLOBUI CHHIPOMOM,
10 € HACJI1JIKOM XpOHIYHOTO0 007110 ¥ (haciii Ta mo-
MEPEYHOCMYTaCTUX M’si3aX y Oy/b AKUX AUTSTHKaX
Tina. Takoxk iCHye QyMKa, 1[0 OCHOBHA MpPUYMHA
M®BC € popmyBaHHS TPUTepHUX TOUYOK (JIOKaI-
30BaHUX XBOPOOJIMBUX YIIUIbHEHb Y AUISHII ypa-
KEHUX M’s31B) Ta OUCQYHKIS M’s3iB. 3 OISOy
Ha JIOCIIKEHY JIITEpaTypy MOXKHA CKa3aTH, IO
HasIBHOCTI M S30BOTO CMa3My HEIOCTATHBO LISt
xapakrepuctuku MOBC mae OyTu cTiikuil rinep-
TOHYC Ta HasABHICTb TpurepHux Touok (TT).

[lcuxo-eMoOLiiHUIT TOPTPET NaHUX MAalli€H-
TIB BKJIIOYa€ B ceO€ BHCOKY HEBPOTH3AIlIO Ta
TPUBOXKHICTh, JICTIPECUBHICTh Ta COIIAJIbHY 3a-
JIEKHICTh. 3a3HAYUMO, L0 MCHUXOJIOTTYHUN THCK
€ OLibII BIUIMBOBUM Ha paHHI eTanu mnepeodiry

ISSN 2786-6661
eISSN 2786-667X

3aXBOPIOBAHHS, BIAMOBIAHO TMPH CTIHKOCTI 00-
JBOBOTO CHHIPOMY 3pOCTa€ ICHXOJOTIYHA pPHU-
TIIHICTE Ta TACUBHUI THIB.

Mera

Cucremarn3yBaTd Ta  OXapaKTepU3yBaTH
3HAHHS PO 0cOOIMBOCTI epediry miodaciianb-
HOTO 0OJHLOBOTO CHHIPOMY Ta OIHKCATH 3acO0HU
¢131uHOi Tepamii CydyacCHUX KOMIUIEKCHUX Tepa-
MEBTUYHUX Mporpamax pealdiIiTaHTIB.

Marepiaau Ta MeTOIH

ByB npoBeneHuil peTebHUNA MOIIYK Ta aHa-
713 1HGOPMALIMHUX JIKEPEJ, SKHH JI03BOJIUB
HaM 3IIACHUTH BUYEPIHUN OINIAI TPaJAULIHHUAX
Ta IHHOBAIIMHUX METO/IB Ta 3aCc00IB JIIKyBaHHS
oci0 i3 mMiodacuiaabHIM OOJIHOBUM CHHIPOMOM
B pi3HuX Jokauisx. [Tomyk oxomtoBas 6a3u aa-
Hux PubMed, Ovid i Google Scholar, i3 Bukopuc-
TaHHSM TaKHX KJIIOYOBUX TEPMIHIB, SIK «Miodac-
IaTbHUN OLTb» Pa3oM 13 «EMOIIMHUM CTPECOM»
abo «M’s30BUM Oojsem». [Ipioputer HamaBaBCs
KOHTPOJIBOBAHUM JOCIIDKEHHSAM, a TOTIM 00-
CepBalliiiHAM.

BpaxoByroun 3Ha4Hi KJIiHIYHI 30irH, SIKi CIIO-
crepiraetbesi Mk posnagamu OPA, Bxirouaro-
yn (idpomianrito, Oib y M SIKUX TKAaHHUHAX, [0
CHPUYMHSAIOTh AUC(YHKIIO M’S31B, TOJOBHUH
Oimp Ta HampyXeHHs (HaBiTh B CTaHI BiHOC-
HOTO CIIOKOI0), MIAXOAM JO JIIKyBaHHS, BU3HaHI
e(DeKTUBHUMHU 711 1IUX ACOI[IHOBAaHUX CHUHAPO-
MiB, TaKOXX MOXYThb OyTH 3aCTOCOBaHi IIiJl 4ac
TEepPaNeBTUYHUX Ta peadlmTaIliiHUX BTPYyYaHb Y
nanieHTiB i3 M®BC pi3Hoi nokamizanii. 3a Bij-
CYTHOCTI OQIIIHHOTO 3aTBEPIKEHOTO KIIIHIYHO-
ro MPOTOKONY 3 MO3ULIN ChOTOJIEHHS, MOXKEMO
3a3HAYUTH, 110 ICHYIOTh II€BH1 BIIMIHHOCTI IIIOZ0
BU3HAUCHHS €()EeKTUBHOCTI Ta BUKOPHCTAHHS
koHKpeTHoro 3aco0y @T npu MOBC. ABropamu
o0 koxkHoro metoay ®T ta @CP Gyno 310pano
Ta y3arajJbHEHO BIANOBIIHI 1HGOpMAIiiiHI BiJO-
MOCTI Ta JOCJIIPKEHHS 3 IOCTaTHIM PIBHEM JIOKa-
31B, AKi CTaJId OCHOBOIO JUIS1 HAJaHHS KIIHIYHHX
pexomenaaniii Qaxiusm ramysi «OxopoHa 370-
poB’s». MoXkeMOo KOHCTaTyBaTH, 110 J1arHOCTHY-
Hi kputepii MOBC MOXyTh BiAPI3HATHUCS 32 pi3-
HUMH JIJaHUMH, TOMY CIiJi OyTH KOPEKTHUMHU Ta
00’ €eKTUBHUMM, TiJ] Yac (GOPMYITIOBAaHHS BUCHOB-
KiB 11010 €(EeKTUBHOCTI 3aCTOCYBaHHS DPIi3HHX
metoniB T ta ®CP (T. Ixomna, 2021; O. KOnen-
Ko, 2024).
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Pesyabrarn

Ockinbku MOBC € nomupeHoro mpodieMoro
y JIIOfIeH Mpare3qaTHoro BiKy, B JaHil cTaTTi A0-
CJIIJDKYETBCS LIeH CHHIPOM, 30KpeMa Horo ocod-
JMBOCTI, CUMIITOMH, NPUYUHHU Ta TiarHOCTHKA.
3HavyHa yBara NpPUIUIIETHCS B3a€EMO3B’SI3KYy (i-
3UYHOTO OOJIO Ta CTaHy ICHUXIKH y XBOPHX Ha
ek cuHapoM. B3aeMo3B’si30k MiodaciianbHO-
ro OOJIbOBOTO CHHIIPOMY Ta THXIYHOTO CTaHy
nociipkyBanu Taki BaeHi sk B. Ocimos (2010),
Ugli, T., Alimurodovich, K. Ta in. (2023); Duarte,
Felipe C. Ta in. (2023). OcHOBHUM MPOOIEMHUM
MUTAHHSAM TONEPEHIX JOCTIKEHbh MU BOavae-
MO BIJICYTHICTh Y HHX NPHUKJIAIIB TUIIOBHUX IPO-
TOKOJIIB TEparneBTHYHOTO Ta pealimiTanifHOro
BTpy4YaHHs. BiAmoBigHo, MU BBa)Ka€EMO, IO PO3-
poOKka miaxofdy, sIKUM IPYHTYETbCS Ha 3acajax
BUKOPHCTAHHS METOMY CyXOi TOJIKH, Macaxy 3
IASTM Ta kiHe3ioTeparii BiAMOBiIaTUME 3aja-
Yl BUIIPABJICHHS 03HAYCHMX HamMM Iporanus. Le
JI03BOJIUTh MPUIIBUALIMTA OTPUMAaHHS Tepare-
BTHUUYHOTO e(eKeSTHy iKyBaHHS Ta 3MEHILUTH BU-
TpaTH Ha OJTHOTO MaIlieHTa. 3a3HaY1MO, 1110 CTBO-
PEHHS CTaHJApTH3AIII0 MPOTOKOIY JiarHOCTUKU
110 BKJIIOYAE B ceOe 1 IICUXOJIOTYHUH aCTeKT cTa-
HY TIaIli€HTa, JO3BOJIUTH OUIBII SKICHO Ta e(ek-
THUBHO BIIPOBA/KYBAaTH MYJIBTUAMCIUILTIHAPHUN
HIIXIT.

Bognouac posmisimaroTecsi ocoOauBOCTI (hi-
3UYHOI Teparlii, ka € ePEKTUBHUM ITiIXOA0M JI0
nikyBaHHs MOBC. OnucyroTbes pi3Hi 3acobu Ta
MeTonu (izuuHoi Tepamii Ta iX BIUIMB Ha (i3uy-
HHM O1]Ib, HAa TICHMXO-EMOI[IMHUI CTaH MAIll€HTIB.
Pesynbrat JOCTiIKEHHS JOMOMAararoTh Kparie
po3ymitu, miarHoctyBatd Ta JikyBatu M®PBC
y JIOfeH mpare3aatHoro Biky (ocobmuBo 20-45
POKIB), 30KpeMa y BilicbkoBOCITy:k00B1IB 3CY
CJIST BUKOHAHHS 3aBJaHb 3a NMPU3HAUYCHHSIM B
eKCTPUMAJIbHUX YMOBAX.

3a mocmimkennsmu (T. JDxoma; 2021) mimx-
BUILIEHHS TOHYCY BCbOIO M'si3a BiZIOyBaeThcs 3a
paxyHOK oOclabJeHHs TajbMIBHUX HpOIECIB B
yMOBaXx IOCTIHHOT MaToNoriyHo1 JudepeHIiarii.
VY marorenesi aprepianbHOI TinmepreH3ii 6epyTh
y4acTh SIK JIOKaJIbHI CIIMHHOMO3KOBI CerMEHTap-
Hi MEXaHi3MH, TaK i HaJCETMEHTAPHI CTPYKTYPH,
BKJIIOYAIOUN €(EpEeHTHI HU3X1JHI IUISIXU: PETU-
KyJOCHIHAJIbHUN, pyOpOCHiHAIbHUIN 1 mipamin-
HUIL.
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Po3BuTOK M’S30BHX CHa3MiB MOXE TaKOXK
BKJTIOUATH 3aJy4YCHHS CHMIIATHYHHX 3B'S3KIB 3
BEreTaTUBHOIO HEPBOBOIO CHUCTEMOIO Yepe3 Tak
3BaHMUI BiCIlepaIbHO-COMAaTHUYHUN peduieKTop-
HUN MeXaHi3M. Y CMAaCTUYHHUX M’si3aX MOTipIIy-
€Tbcs nep(ysis 1 BUHUKAE TIMOKCIA 3 BUBLIb-
HEHHSM MeJiaToOpiB 3alajeHHS Ta aKTUBAIIEI0
HouuuenrtopiB. KpiMm Toro, HemocTatHe po3cia-
OJIeHHS1 M’S30BOTO KapKaca MOKe HMPU3BECTH JI0
PO3BUTKY JIOKAJTI30BaHOI rinmepreH3ii. 3 yacom
JIOKaJI130BaHl TINEPTEeH3MBHI 30HU PO3BUBAIOTH
crienudivni TT, mo MicTATh KiJIbKa CEHCHOLTI30-
BaHUX 0O0jacTel, BKIIIOYAIOUM OnHe a0o0 Olablie
ceHcuO1T130BaHNX HEpBOBHX 3akiH4yeHb (He, P Ta
iH.; 2023).

Pa3zom mi nocnimkeHHs BKa3ylOTh Ha Te, 11O
CHHAPOM MOXE TaKOK BHHUKATH BHACIIJOK
TUC(YHKINT OJHUX CETMEHTIB MIXXPEOIeBOrO
cyrnoba 1 TrinepMoOLTBHOCTI 1HIIWX, L0 TMPH-
3BOJIUTH /10 CTHMYJIAIII OONBOBHX PELENTOPIB i
BTOPUHHUX PEQPIEKTOPHUX M S30BUX CHa3MiB.
Ile 3HOBY BUKIIMKAE OiJib, SIKa, B CBOIO YEPry, I
Oupiie mocwiroe crasmu. el mexaHizm mepe-
TBOPIOETHCS HA CBOEPIJIHE 3aMKHYTE KOJIO: OiTb
— M’si30BHM cma3M — Oinb. Po3puBaHHS 115OTO
KoJIa, Horo e(eKTUBHA, MPOJOHIOBaHA KOPEKIis
Ta BIJHOBJICHHS MOCTA€ aKTyadbHUM IMUTAHHSIM
came Ui BIHCBKOBOCIYXOOBIIIB, 30KpeMa THX
XTO BUKOHY€ IIOJICHHO 3aBJaHHS 3a NMPU3HAYCH-
HAM B ekcTpemanbHux ymoBax (O. lOnenko, A.
@enuyk; 2023). Came Tam 1Lie CTa€e 3aopyKoro
30epe)keHHS HE JIUIIE BIACHOTO KHUTTS, 8 TAKOK
1 )KUATTS Ta 370pPOB’S MiAMOPSAKOBAHOTO 0CO00-
BOTO CKJIaJly — BiJl TOTO HAaCKIJIbKH BIHCHKOBOC-
Ty»)00Belb NpUiMae OMepaTuBHO, €(PEeKTHBHO,
TOYHO Ta SKICHO PILICHHS 3aJIeKHUTh AyXkKe Oarato
B YMOBax BeJicHHs 0oiioBux fiil. Ha Hamry mym-
Ky, BUKOPUCTAHHS BiTHOBIIOBAJIBHUX (MOOLIb-
HUX peabimiTaniiHux 3aco0iB), HaOyBae mepIIo-
yeproporo 3HaueHHs (/. danbko, O. KOnenko,
2022). Lle n03BOMUTH BIMCHKOBOCIYKOOBIISIM
3CVY 3MmeHIIyBaTH HACIIAKU BIUIMBY JIOBIOTpPHU-
BaJIOTO BUKOPUCTAHHS OPOHE3aXHCTY, ONTUMI3Y-
BaTu QyHKIIOHATBHUH cTaH M’ s131B OPA BepxHix
Ta HWXKHIX KIHIIBOK, XpeoTa. O. FOnenko (2022)
Harojourye Ha HEOOX1HOCTI 3IIHCHEHHS Teo-
PETHYHOTO Ta MPAKTHYHOTO HABYAHHS MO0 3a-
CTOCYBaHHSI O3HAUEHHMX 3ac00iB 3IiHCHIOETHCS
HaMH Ha ChOTOAHI K B o(d-maitH (opmari mif
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yac 00MOBUX 3J1arOPKEHb TaK 1 B IUCTAHIIITHOMY
(dbopmari, 3a IHIUBIAYaJTbHUM 3aITUTOM BIHCHKO-
Bocyxk00B1iB 3CY, pi3HUX HiAPO3ALIIB.

M®BC moxe nposiBAATHCS M1]] 4ac CIIOPTUB-
HUX TpPaBM dYepe3 M s30BY acUMETpito, Iucbha-
JaHC, TIOPYIICHHS MOCTaBH, BTOPHHHI MMOBTOPHI
TPaBMHU Ta HaJMIipHI TPEHYBaJbHI HaBaHTAXCH-
Hs. Cy4acHi JaHi MITBEPIKYIOTH TEOPII0 MPO
te, mo M®BC BuHUKAEe BHACHIIOK HAaIMIPHOTO
HABaHTAXKCHHS HAa M’ 513U, 30KpeMa uepe3 €eKc-
LEHTPUYHE TMEepPEeBAaHTAXXEHHS Ta KOHUEHTPUYHI
CKOpPOYEHHsI BiJl cyOMakCHMaJbHHX JO MaKCH-
ManbHuX. Kputnunum ¢axtopom MDBC € no-
Kalli30BaHa 1mIeMisl, sIka MPU3BOAUTH JO TpPUBa-
JIOr0 BUBUIBHEHHS PI3HUX MeJIIaTOpiB 3arajeHHs
B M’S30Biii TKaHWHI BHACTINOK 3HWXKeHHs pH
(Fernandez-de-las-Pefas, César ta inmii, 2023).

VY CyKymHOCTI i AOCTIKSHHS MiATBEPIKY-
10Th JyMKY Tipo Te, 1o M®BC € nomierionoriv-
HUM PO3JIaJIOM, OCHOBHUMH MTPUIHMHAMH SIKOTO €:
1) mepeBaHTa)KEHHS OKPEMHX CKEJIETHUX M’ SI31B
yepe3 HaaMipHE HAaBaHTAXKCHHS B Hedi310JI0T14-
HUX YMOBax 4epe3 aHOMaJbHy OyoOBY CKeleTa
(pi3Ha JOBXKMHA HIT, IUIOCKOCTOIICTh, Aedopma-
s Ta3y Ta 1HIII CTaHU OpPraHi3My); 2) MOraHui
0anmaHc M’S30BOTO HaBAHTAXXEHHS 4epe3 CIelH-
¢biKy MOJIOTIB 1 MOPYIIEHHS MOCTaBH; 3) Mepeo-
XOJIOMPKEHHST;, 4) TCcuxXivyHi (GakTopu (XpOHIYHUI
CTpec, TPUBOTA, IICKXOEMOIIIfHE TIepEeBAHTAXKCH-
HS 3 HAIIPyTOIO M’SI31B).

Cumnromu MOBC Ha nymMKy ¢axiBIliB BKIIO-
4aroTh: 1) OUTb, SIKUW OMUCYETHCS K TIIMOOKUI
HUIOUMH, ITYJIbCYKOUUH, CTUCKAKOUUM, KOPCTKUN
abo Harajaye OuIb; 2) TpUTEepHI TOYKU (HEBEIHKA
LIMIIKA, BY3JIMK a00 By30J] y M 531, SIKUM BUKJIH-
Kae Oib MM Yac JOTHUKY, a 1HOMI i 0e3 OTHKY);
3) uymnuBi abo Oomoui M’s3u; 4) CaOKICTh B
ypaXXeHUX M’s3ax; 5) 3MEHILEHHS J1ana3oHy py-
X1B B ypa)K€HUX 0o0JIacTsAX (HaNpUKiaa, BU MOXKeE-
Te OyTH HE B 3M031 MIOBHICTIO TIOBEPHYTH IIJICUE)
(Ugli T.A.A. Ta 11, 2023).

[Tamieatn 3 M®BC yacto MawTh CyIyTHI
npo0IeMu 31 30pOB’sIM, 1110 1HOMAI € HACTIAKaMHU
cTaHy a0o0 CymyTHIMU IPpoOIeMaMHu 1110 MTOCHITIO-
IOThCSl BHACIIZIOK cHHApoMy. Haiinommupenimm-
MU TpOsSBaMU Ili€l MPoOIeMH € TakKi O3HAKH SIK:
TOJIOBHUH O1JTb; MOPYIICHHS TPUBAJIOCTI Ta KO-
CTi CHY; TOSiBA Ta MOCWJICHHS TaKUX CTaHIB SK
TpHUBOTa, IENpPECis, anarisi, pi3ki 3MiHH HACTPOIO,
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MaHIYHI aTaKu, TOIIO; KOHCTATAIlisl BIAIYTTS BTO-
MU (1HOA1 HaBITh XPOHIYHOI BTOMH — 3 KOHCTarTa-
€10 «5 HE BIIUYyBAlO, 110 BiJMOYUB, X04a 3apa3
HEMa€ 3BHUYHOTO HaBaHTa)KEHHs»). BilickkoBoC-
myx00BIi, 10 nepeOyBaroTh Ha peadimiTamii B
neHrpax «Recovery» KOHCTaTyrOTb, I10 BOHHU
TPHUBAJIMH Yac «3BUKAIOTH» 10 YMOB BiJHOCHOTO
CIIOKOIO, THIIIl, 3HAXOMKEHHS B O€3MElll, 3aXHIIIEe-
HOCTi. TiNBKM TICHs TOTO, KOJM BOHU YCBIJOM-
JIFOIOTH 1 BiTYYBAIOTh 1€, peadimiTaliitHuii BIUTUB
Ma€ OuTblll €(EeKTUBHUN Ta 3HAUHUN pE3yJbTar,
a BiicekoBoCTyk)00BI1 3CY Oavarh 00’ €KTHBHI
pe3yJbTaTH AUHAMIKH BIPOBA/KEHHS 1HAWBITY-
anpHOI mporpaMu peabimiTarii (3a BCiMa BHMi-
pIOBaJIbHUMH TECTaMH Ta LIKaJTaMH), KOHCTATy-
IOTh TOKa3HUKHU IOJI0 BiTHOBJIEHHS OpraHi3my,
BUATHCS CAMOCTIMHO OLIIHIOBAaTH BIUIMB 3aCTO-
coBaHMX 3aco0iB ¢i3uunoi Tepamii (O. KOnenko,
A. @enuyk, 2023; 2024).

Kpim ocHoBHEX nprunH BUHUKHEHHSI MDBC,
Moke OyTu TpuBaje rnepeOyBaHHS B HE3pYy4HIi
1o3i; HeperyaspHi (i3u4HI HaBaHTAKEHHS, Ti-
nonuHamist; pi3uyHi abo CIOPTHUBHI MEepeBaHTa-
KCHHSI Y JIIOJICH, K1 BEAyTh MAJIOPYXJIUBUI CIIO-
Ci0 JKHTTS, JereHepaTHBHO-TUCTPO]IUHI 3MiHU
xpebTa; pedieKTOpHE HaIPyKEHHs IPU MaToJI0-
risIX BHYTpiIIHIX oprauiB; pi3ki pyxu (Fricton,
2016).

KpiM uncineHHUX KIiHIKO-(QYHKIIIOHATBHUX
NPOSIBIB y MAaIi€HTIB 3 TOCTPUM 1 XpPOHIYHUM 00-
JIeM Yy pI3HUX YacTHHAX Tija 4YlJbHE MICIE MOCi-
JAIOTh pO3Jaau eMOliiHO-aeKTUBHOI cdepu,
IHTETPATUBHOKO OIIHKOKO SKHX € CaMOIIOYYTTS,
HacTpii 1 meuxiyauit Tonyc. [ mcuxivni mposiBu
MEBHOI0 MIPOI0 MOXHA PO3MIANATH K OCHOBHI
dopMH NCUXIYHUX peakuiil moauHu. Taka iH-
TerpaTMBHAa OLIHKA MOKAa3HMUKIB CaMONOYYTTS,
aKTMBHOCTI Ta HACTPOIO BigoOpaxkae HalOLIbII
3HAYYIIl CTOPOHM TICUXIYHOI MisITBHOCTI, $IKi
€ J0CTaTHHO CTIMKMMM, BOJHOYAC € HaJIHHUM
KPUTEPIEM OLIIHKHU MCUXIYHOTO CTaHy Ha MOMEHT
JTOCTIKeHHSI. Y Tpolieci HOpMaJbHOT KUTTEI-
SUTBHOCTI JTFOIMHUA MK ITAMU TIOKa3HUKAMH 1CHY€
NeBHa 3a1ekHicTh. ONTUMaTbHUIN CTaH HACTPOIO
CIpHUsi€ TOCTaTHIN aKTUBHOCTI, KOXKEH 3 I[UX TO-
Ka3HUKIB BIUIMBAE Ha (POPMYBaHHS CAMOIIOUYTTS.
OpHak cTaH 3/10pOB'sl BIUIMBAE HAa PIBEHb aKTHB-
HOCTI 1 HacTpiil. MiXK NMOKa3HUKaMU CaMOTIOUYT-
TS, aKTUBHOCTI Ta HACTPOIO iCHY€ BHYTPIIIHIN
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TTMOOKUHM 1 CTifikui 3B’s130K. Tomy mipu 3MiHI
OJTHOTO 3 HUX BUHUKAE 3MiHA 1HIIUX MOKa3HUKIB
TICUXOEMOLIIHHOTO CTaHy.

[IcuxoeMouiiHUi CcTpec ICHye B paMKax
601ioBO1 TpaBMu. boiioBe TpaBMyBaHHS 3 MO3HU-
il CHOTOJCHHA TIYMAauuMO SIK «YIIKOJKEHHS
Oprafi3mMy, 1[0 BUHHKAIOTh BHACIIJIOK BIUIUBY
0olOBHX [iii Ha OpraHi3M IIOIUHHU 1 MPH3BO-
JUTH J10 1ICTOTHUX 3MiH Yy Horo ()yHKI[IOHyBaHHI1
(1HOII HABITH HA MEXI JKUTTSA 1 CMEPTi); MAaIOTh
YITKHH TIPOSIB Ha (PI3MIHOMY, IICUXIYHOMY Ta CO-
nianeHOMYy piBHAX» (O. KokyH, H. Araes, 2015;
G. Pendlebury, F.J. Keane Ta ixmi, 2021).

[lcuxiuni po3nagu, sk BusHadeHO DSM-IV,
BKJIIOYAIOTh JICTIPECIIO, SIKa MPOSIBISETHCSA SIK PO3-
JaJl HaCTPOIO, 10 XapaKTEPU3YEThCS MOCTIHHUM
MOYYTTSIM CMYTKY Ta BTpaTolo iHTepecy. Lle ua-
CTO CyNPOBOIKYETHCS TAKUMH CUMITOMaMH, K
JeNPEeCUBHUN HACTPIN, 3HIKEHHS 1HTEPECY, 3Mi-
HU MacH TUIa, CHY Ta aKTUBHOCTI, BTOMa, OYYT-
TSl IPOBUHHU, TPYIHOILI 30CEPEIKEHHS Ta TyMKHU
po caMoryocTBo. CTYIiHb TSKKOCTI JEMPECHB-
HOTO €Mi30/ly MOXKHA KJIacu(iKyBaTH SIK JETKUIA,
nomipuuii abo Baxkkuii (O. Kokyn, H. Araes,
2015; G. Pendlebury, F.J. Keane Tta inmi, 2021)).

[TocTTpaBMaTu4HMil ~ CTPECOBUU  poO3Jaj
(ITTCP) € ncuxonorivyHO0 peakilie€lo Ha Haa3BU-
YaifHO CTPECOBY CHUTYaIIi0, SIKa 3a3BUYal MOB’s13a-
Ha 3 IPSIMUM 0COOUCTUM JI0CBiIOM. HacTo xapak-
TEPU3YETHCS TAKUMU CUMITOMAaMH, SIK ITOBTOPHE
NEepeKUBAHHSA TPaBMaTUYHOI MOAii, IMiJBHUIIEHA
YyTIMBICTH 10 MOAPA3HUKIB, KOIIMapH, OE3COH-
HSl, YHUKHEHHS CUTYaIlilf, OB’ A3aHUX 13 TpaBMa-
TUYHUM JOCBIJIOM, 1 MiJIBUIIIEHA HANpyTa M’s3iB
(AMepuKaHChKa NCHXiaTpuyHa acouiaris, 1994).
V Oinpm Baxkknx Bunankax IITCP moxe HaBiTh
cnpuATd cyinuaaneHid noseminmi (Jaksic Ta iH.,
2015; Kusevic Ta iH., 2015). OgHO4acHe BUHUK-
HEHHsI Jienpecii Ta TPUBOXKHUX PO3JaliB, TaKHX
gk [ITCP, Mmoxxe cipuaTé po3BUTKY Miodaciiiaib-
Horo 6omnboBoro cunapomy (M®EC). I naBmaku,
M®BC mMoxe MOCHINTH TPUBOTY MAIi€HTA, CTBO-
protoun nmopoune koo (Pendlebury G., 2021).

Ii orpumani TpaBmu B noeananHi 3 IITCP
Oy Ha3BaHI «IOJITPaBMOWO» JlemapramMeHTOM
y cnpaBax BerepaniB (2016). KonkpeTtne Bu3Ha-
YEHHS Take: «JiBa ab0 OUIbIIe MOMIKOIKEHb (i-
3UYHHMX OOJjlacTeld abo CHUCTEM OpraHiB, OJHE 3
SKUX MOXKe OyTH HeOe3MeuYHUM MJIsl SKUTTS, 110
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npusBene 10 (Ppi3UYHUX, KOTHITUBHUX, TICUXOJIO-
TYHUX a00 MCUXOCOLIaNBbHUX MOPYIIEHb 1 PyHK-
IOHAJIBHOT 1HBATITHOCTI.

O0roBopenHnst

Ha »aib, He BCi MPOTOKONM JIIKYBaHHS Ha
CHOTOJIHI TPU3BOMATH JIO CTIMKOTO Ta IMPOJIOH-
rOBaHOTO pe3yibrary oo JjikyBaHHs M®BC.
binpmiicte ¢axiBiiB 00’€1HaHI TyMKOIO TIPO TeE,
110 B KOPEKIIIHO-B1THOBIIOBAJIBHUX MPOrpaMax
BapTO BPaxOBYBAaTH HAJiWHI KPUTEPIl Ta pe3yiib-
TaTy OLIHIOBAHHS 3a BIJANOBIIHUMM TECTaAMH Ta
[IKaJaMHd TICUXIYHOTO CTaHy peaOiniTaHTa Ha
MOMEHT JociikeHHs. OnTuManbHUR CTaH Ha-
CTPOIO CIIpHsSIE JOCTATHIA aKTUBHOCTI, KOXKEH 3
[IUX MMOKa3HUKIB BIUIMBA€E HA (JOPMYyBaHHS CaMoO-
MOYyTTA. AJie CTaH 31I0pOB’S BIUTUBAE HA PiBEHb
aKTUBHOCTI, HacTpii mauieHTa. M noka3HUKa-
MU CaMOIIOYYTTsI, aKTHBHOCTI Ta HACTPOIO iCHYE
BHYTPIIIHIN TTIMOOKUH 1 CTIMKUHN 3B’s130K. Tomy
(axiBIli BiJ3HAYAIOTh, 1110 NMPHU 3MiHH, SIKi BiIOY-
BalOTHCS Y M s13aX I11]] BIUTMBOM 3ac00iB (pizuuHOT
Teparii CIpUsIFOTh 3MEHIIEHHIO MPOSIBY 0OIHLOBO-
ro CHHJIPOMY, KOPErylOTb CTaH IMCUXOJOT1YHOTO
JTUCTpecy, MiIBHUILYIOTh MOTHBAIlII0 peadimiTaH-
TiB JI0 BiIHOBJIEHHSI HOPMAJIBHOTO PiBHS PYXOBOi
aKTHBHOCTI Yepe3 CHCTEMaTH4Hi 3aHATTS, TOBep-
HEHHS Ta peajamnTalii 10 COLiyMy, 10 3MIHEHHUX
BHacHiok MOBC yMoB Ta 4acy BUpIIICHHS 3a-
BIaHb npodeciitHoi misutbHOCTI. Ha gogarok mo
MMOCUJICHHS TIPUTHIYEHHS OOJII0, JIesSKl MaIll€eHTH
OTPUMYIOTh KOPHCTHh Bia mpedopmMoBaHHX i-
3ugHUX (PaxTopiB (enekTpodopes, eTeKTPOCOH),
SKI MalOTh CHOPUATIMBUN BIUIMB Ha (i3ionaoriu-
He BigHOBiIeHHS. [lo3uTuBHUI edekT BusiBiIe-
HUHM BiJl BUKOPUCTAHHS TEpANeBTUYHUX BIPAB.
EdexTuBHUM 3aXHUCTOM BiJl XBOPOOIUBOCTI M’5-
31B € YHHKHEHHSI MOCTYpAJbHOTO HaNpy>KeHHS,
HIOAICHHI PEXXUMHU (DI3SUYHUX BIPAB, OBOJIOIIHHS
ayTOr€HHUM TPEHYBAHHSM 3 MOXJIUBICTIO pO3-
cnabneHHsT M s31B, YHUKHEHHs HE(1310JI0TTUHUX
1103, paIioHaJIbHEe 00JIaHAHHS POOOYOTO MICIIs,
BiJIMOBA BiJ] KypiHHS, KOHTPOJb MacH Tila, JIKy-
BaJIbHA TIMHACTHKA, IIOPIYHI KYpCH ayTOTCHHOT
Teparmii, Macax.

Z. Ahmadpour Emshi, F. Okhovatian Ta cmi-
BaBTOpH (2021) 3x1ilicHWIN TOPIBHSIHHSA €(EKTIB
BIJl 3aCTOCYBaHHsS 3ac00iB 1HCTPYMEHTAJIbHOT
MoOuTi3anii TKaHuH (OJeiiB) Ta CyXOi TOJNKHU
Ha aktuBHI MiodacmianeHi TT BepxHbOro Tpa-
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nemienoaionoro m’s3a. Lo AyMKy mNOAUISIOTH
N.E. Shamseldeen, M.M.A. Hegazy, N.A. Fayaz,
& N.F. Mahmoud, (2023), siki CBiT4aTh, 1110 BUKO-
pucranng IMT Ta excTpa-KopnopanabHOI yaapHO-
xBUIIb0BOI Teparii (Y XT) B koMIuIeKkcHii Tepartii
M®BC € epextuBarnmu 3acodamu B ITTP.

P. He, Fu. W., H. Shao, Ta in. (2023) akieHry-
I0Th YBary Ha TOMY, 1110 Ba)KJINBUM € BUKOPHCTaH-
Hf B CY4aCHUX KOMIUIEKCHUX Iporpamax @T Ta
OCP Takux TeparneBTUYHHUX (PIZUYHUX MOAAJb-
HOCTeH SIK ynIbTpa3BykoBa Tepamis ta Y XT, enek-
TPOMIOCTUMYJISAIIS, TPAKIIHHI BUTSKIHHSA Xpeo-
Ta Ta 1HIII, K1 COPUAIOTH 3MEHIIIEHHIO CTYTICHIO
00JII0 y TMAIEHTIB, BITHOBIIOIOTh (DYHKIIIIO YIII-
KO/DKCHUX M S31B Ta Ma€ MO3UTHBHUI BIUIMB Ha
AKICTB )KUTTS y nanieHTiB 3 MOBC. ABTopu KOH-
CTaTyIOTh, IO MPH MoxosianH1 HachiakiB MOBC
OKpeMi (haxiBIi PEKOMEHIYIOTh BUKOPHCTAHHS
JaszepoTtepimnio. Ajie Haml OCOOMCTHH MpaKTHY-
HUW JOCBIJl JO3BOJIIE KOHCTATyBaTH OUIBII J0-
peune Ta eekTuBHE 3acTocyBaHHs TR-teparrii.
Harmma nymka, Moxe He y3ro/KyBaTHCs 13 TaHUMU
OKpEeMHUX 3aKOpAOHHMX (haxiBINB, sIKI CBiTYaTh
Mpo Te, MO0 METOA € HEAOCTaTHLO PE3yIbTATUB-
HUM. 3a HAIIUMU JTAHUMHU, K1 Y3TOIKYIOThCS 13
nanumu Ida, Adriana Ta in. (2023) BuKOpacTaH-
Hs1 TR-teparmii € oqauM 13 eeKTHBHUX 3ac00iB
OT 110 HOSACHIOETHCS TAKUM YUHOM: 301IbIIECH-
HS TEMIIEpaTypH TKAHWH B TNIMOOKUX ITpOIIapKax
MTOCUJTIOIOTh JIOKAJIBHY MIKPOLIUPKYJIALII, IO
30UIBIITY€E TTOCTAYaHHS KUCHIO Ta MPUCKOPEHHIO
BUBEICHHS MICIIEBUX MeTA0OIITIB 1 K HACIIIOK
3MEHIIUTH MPOSB OOTHLOBOTO CHHAPOMY.

[Ipani M. Pawlukiewicz, M. Kochan Tta
iH. (2022) npucesueHi nepeBipmi metoay dac-
LiaTbHUX MaHIMYNALIN 3 pI3HUMH MPOTOKOJIAMH,
BUSIBIJIM IIBUJKUN Ta SKICHUHA B JIOBrOTPUBAIIi
nepcnekTuBi edekr wiei npouenypu Ha TT. Ilo-
PIBHIOIOUM Hallll J]aHl 3 1HIIMMU poOOTaMHU, MO-
KEMO 3a3HAYMTH, 10 METOJ «CyXOi TOJKW» Ha
CHOTOJIHI IOBOJISATDH O1IBIII MIBHIIIE TTOKPAIIICHHS
cTaHy mnarfieHriB. [IpoTe HasgsBHHX NaHUX BBa)Kka-
€MO ISl [PYHTOBHHUX BHCHOBKIB HE JJOCTAaTHBO, 1
BIJIMOBIAHO 1€ TOTpeOy€e MOAANBIIOr0 BUBUYCHHS
MUTaHHS.

AKTyalbHUM MH BBQ)XXaeMO JIOCHI/KEH-
s G. Pendlebury, F.J. Keane i3 cniBaBTOpamu
(2021), mpucBsiueHi BUBYCHHIO MTUTaHb MTOJJOTAH-
HS HACJI1JIKIB MOJITPAaBMHU y BETEpPaHIB — y4aCHU-

ISSN 2786-6661
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KiB OOMOBUX i, 30KpeMa ImoA0 €(EeKTUBHUM
ynpasiiHHsaM [ITCP Ta komop6inHuM 601eMm.
Jain, Shilpa; Goyal, Ramesh K. Ta cmiBaBTO-
pu (2023) omucanu KIIHIYHMA BUTIAJOK TOSIBU
M®BC B 061acTi MOTHJIMYHO-TOO0OBOTO M’si3a
MIiCJsl TPOBEACHOTO OMEPAaTHBHOTO BTPYYaHHS
Ha oLl BHACHIZOK 1H €Kl B MOTWIMYHUNA M 43
10 TPU3BOANTH B YaCTUX BHManKax 1o (idpo-
Iu3alii TKaHWH Ta CKYTOCTi, B JOBIOTPUBAiN
niepcriektuBi HacigkoM € MOBC Ta nocuieHui
rosioBHu# 611b. MOBC BBa)katoTh KIOYOBUM Yy
PO3BUTKY NATOJIOTIi 0YEi BHACIIIIOK TOTIPIIICHHS
KpOBOIIOCTauaHHs 3a3HadyeHoi oOmacTti. ABTOpa-
MU PEKOMEHAYETHCS AJIsl MOJOJIAaHHS HACHIAKIB
M®BC 3actocoByBaTH Taki 3aco0H (i3U4HOT Te-
parmii sk M’sIKI MaHyaJIbH1 TexHikH. JlaHi cy4ac-
HUX 1HQOPMAIIITHUX JpKEpeT CBiq4aTh Mpo edek-
TUBHICTh X BUKOPUCTaHHS MPU O3HAYCHIH HAMU
[IaToJI0ril, He 3BaXkaroun Ha jJokamizamito TT.
Hani pocnmimkens O.B. KOnenko (2022) nHa-
Jla€ MOXJIIUBICTH cTBepkyBard, mo M®PBC y
BilicbKOBOCITY>k00BIIB 3CY BHaCHIIOK BUKOHAH-
HS TpodeciiiHuX OOOB’S3KIB € aKTyaJlbHUM IH-
TaHHSM ChOTOJICHHSI, SIKE MOTpedye ePEKTUBHOTO
BUDILICHHS 3aBASKH BHUKOPHCTAHHIO TPOCTHUX,
JOCTYIHHUX 1 MOOLIBHHUX 3aco0iB (i3nvHOI Tepa-
mii Ta (i3KyIbTYpHO-CIOPTUBHOI pealimiTartii.
O.B. IOznenko (2022) 3Beprae yBary (axiBLiB Ha
TOMY, 110 €()EKTUBHUMHU € B KOMIUIEKCHOMY HaJ[aH-
Hi (i3Ky/IBTypHO-CIIOPTUBHUX Ta peadimiTaliiHux
HoCIyr 0cobam i3 03HaKaMH TPaBMU MO/ BIHI
TaKUX IHHOBALIHHUX TEXHOJIOTIHM Ta 00JIaqHAHHA,
SIKi MAIOTh B OCHOBI T€ParieBTUYHI BIPaBH Ta M SIK1
MaHyaJIbH1 TeXHIKM Taki sk: «Levitas» Tta «Red
Cord»; «Nordic Power Wallking», «Procedosy,
«Black Roll», «BALLance Dr. Tanja Kiihne» Ta
. Jlocaiaauns miaKpecitoBaia HeOOXiIHICTh
BUKOPHCTAHHS TigpOTEpPMaJbHUX TPOLEAYP ¥
MO€AHAHHI 13 CHElialbHUMU TEPaeBTUYHUMU
BIIpaBaMU, M’SIKIMH MaHyaJbHUMHU TEXHIKAMHU Ta
apomarepari€o, 3 METOI MOJOJAHHS HACIHiAKIB
M®EC, iX epeKTHBHOTO Ta SKICHOTO YCYHCHHSI.
Ili ¢aktu maTBEpIKEHI TaHUMHU OTPUMAHUMHU
y cmiBaBropcTBi 13 A.JO. @emquyk (2023), ski 3a-
CBIIYMJIM Ba)KJIMBICTh BUKOPUCTAHHS aHTUTPAaBi-
TalIHHUX KOPEKI[IIHO-BITHOBIIOBAILHUX CHCTEM
«Levitas» Ta «Red Cord» B koMIUIEKCH1H KOpeKIIii
Ta BIJIHOBJICHHI 37I0POB’Sl Ta SIKOCTI YKUTTS Tali-
eHTiB 13 MOBC, 30Kkpema 1 BiliChbKOBOCTYKOOBIIiB.
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BucHoBku

3 omisiTy Ha MPeCTaBIeHI MaTepiain MOKEMO
KOHCTaTyBaTH, 110 cydacHa Teparnist MOBC Bin-
XOIUTH BIJT KIIACUYHUX MEIUKAMEHTO3HUX IT1XO0-
JIB 110 MAIOTh HA METi Oe3MOCepeTHE YCYHEHHS
00JILOBOTO CHH/IPOMY SIK MIPHYUHH, a HE HACII/-
Ky CTaHy Ta NpOTHU3aNajJbHUX 3acO0IB 1110 € Ma-
JI0JTOKA30BUMH B OOpOTHO1 3 TaHOIO MATOJIOTIETO.
Jlst BificbkoBOCTYKOOBIIiB CHut 6€31eKu Ta 000-
poHH YKpaiHM 3 MOMEHTY MOBHOMAcCIITaOHOTO
BTOPrHEHHA p(d BHACIIJOK JOBTOTPUBAJIOIO BHU-
KOpPHUCTaHHS 3aco0iB 1HIMBIIyaJIbHOrO OpoHe3a-
XMCTY MiJT YaC BUKOHAHHS CITY>kOOBHUX 000B’sI3KiB
[€ CTaJIO0 aKTyaJIbHOIO MPOOIEMOIO CHOTOJCHHS,
sKa oTpedye e(heKTUBHOTO BUPIIICHHS 3aBISKA
BUKOPHCTAHHIO KOMILUIEKCHHUX 3ac00iB (hi3MUHOI
teparnii. BianoBigHo, Mu BBaxkaemo, 110 ¢axisiil
3 (hi3u4HOT Teparii B rpolieci BUpilIeHHs mpode-
CiiiHUX 3aBnaHp BimoOpaxeHux B II1P y Bilicbko-
BocITy>k00BI1iB 13 MDBC pi3Hoi JIoKasizalii BHac-
JII0K JOBTOTPUBAJIOI0 BUKOPHCTAHHSA 3ac00iB
1H/MBIyaJbHOTO OpPOHE3aXUCTy MOBHUHHI KOH-
[IEHTPYBaTH yBary Ha HEOOX1THOCTI 3aCTOCYBaH-
HSl TAaKUX 3aCO0iB Ta METOJIB, SIKI CIPUATUMYTh
MOKPAIIEHHIO TICUX0-EMOIIIITHOTO Ta cTadimi3arii
MCUX0-(Pi3UIHOTO CTaHIB BiICHKOBOCITY>KOOBIIIB
13 MOBC; 3MeHIIeHHIO NPOSIBIB CTYIIEHIO OO0
TOIIO. 30KpeMa ISl IIbOT0 MH BHKOPHUCTOBYEMO
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B niporieci BupimeHHss SMART-3apnans IT1P Taki
3aco0M SIK: BUKOPUCTaHHS METOIY CyXOi I'OJIKH,
TR-Teparmii, MeToAy iHCTpPYMEHTAIbHOI MOO1i-
3anii m’akux TkanuH (IASTM), meton moctizo-
MeTpuuHoi M’s1i30Boi penakcarii (ITIP), m’skux
MaHyaJIbHUX TEXHIK (30Kpema cIiHr-tepamii Ha
obmamnanHi «Levitas», «Red Cord»), meromy
¢yHK1ioHaIbHOTO 3D TpeHyBaHHS, y MOEIHAH-
H1 13 TPaJULIHHUMH TepaeBTUYHUMU BIIpaBaMu
TOILO.

DiHaHCyBaHHS

JlaHe AOCHIKEHHSI HE OTPUMYBajO 30BHII-
HBOTO (DiHAHCYBAHHS.

Konduiikr inTepecis

ABTOpH 3asIBIISIIOTH IPO BiACYTHICTh KOH-
¢iikTy iHTEpeciB.

3roga Ha nmyOJjikaniro

Yci mamienTy, 1o MaroTh BIAHOIICHHS 10 Py-
KOIIHCY JaJiv 3roJy Ha MyOJIiKallito JaHo1 poOoTH.
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Substantiation of the use of innovative physical therapy tools
in the Armed Forces of Ukraine with myofascial pain syndrome
due to long-term use of personal protective equipment
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Abstract: at the present stage of development of the health care system, the awareness of pain pa-
thology as a typical problem of different segments of the population leads us to the understanding that a
significant place in its formation and development is given to the theory of psychogenic recovery, which
is studied by psychosomatic medicine and requires comprehensive therapeutic intervention. One of the
main factors is the difference in the reaction of its strength, or the absence of pain due to emotional
stress, in different parts of the body. In the context of Russia's full-scale invasion, the issue of correction
and restoration of the physical and functional state of the musculoskeletal system of servicemen with
myofascial pain syndrome, in particular, which occurs as a result of prolonged use of personal protective
equipment, is of great importance. From today's perspective, myofascial pain syndrome is characterised
by the presence of specific muscle pain. The pain sometimes radiates to another part of the body, not
coinciding with its direct source. The pain syndrome is characterised by the presence of trigger points -
localised hypersensitive bands in the muscle or fascia that can reproduce specific pain during palpation.
Accordingly, this requires the use of effective means of complex physical therapy, both classical and in-
novative, which will allow for the highest quality restoration of the personnel’s performance and combat
capability after performing assigned tasks or solving daily professional tasks in extreme conditions. We
believe it is important to raise the level of theoretical awareness of modern physical therapy tools. This
will contribute to a quantitative and qualitative reduction in the manifestations of pain in the process of
overcoming its consequences of various localisation in military personnel as a result of long-term use of
personal armour protection.

Key words: Myofascial Pain Syndrome, Physical Therapy, Quality of Life, Rehabilitation, Personal
Protective Equipment, innovative products, servicemen.
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BnuiMB TeXHIYHUX acNEKTIB AU3aiiHy Ta KOHCTPYKUII JIaapoCKONMIYHUX
IHCTpYMEHTIB Ha BUPillIeHHS NPO0JIeMATHKH XipypPriYHOro JiKyBaHHs
naToJorii remarodijiiapHoi 30H1

laBpuaok Poman, Makcumenko Muxaiinio, BoaikoBenskuii Biramiii, Kopors Mukosa

KuiBcbka MichbKa KJTiHIYHA JIIKAPHS MIBUAKOT MEIUYHOI TorioMory, HarfionanpHUN MeTUIHHANA
yniBepcuteT iMeni O. O. boromonsis, Kuis, Ykpaina
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Anomauia: ckiaona npupooa 2enamonankpeamuyHoi 301U CMEoOpIOE 3HAYHI Xipyp2iuHi npobiemu,
aAcoyitiosani 3 NOUUPEHICIIO 3MOAKICHUX NPUYUH il NAMOoN02ii, BUCOKOI CKIAOHICMIO NO8 A3AHUX 3 HetO
onepamusHux 6mpyyaHsb, 3HAYHOKW MPASMAMUYHICMIO XIPYP2IUHO20 NIKY6AHHA MA 6UCOKUM DIBHEM
VCKAAOHEHb, WO 3HAYHO NOIPULYIOMb AKICMb JHCUMMS NAYIEHMIE 4epe3 YeHmpaibHy polb Op2aHie
2enamonankpeamudroi cucmemu y @isionoeii uiIyHKO8O-KUwK08020 mpaxmy. Haeedeni npuuunu
CMBOPIOIOMb HA2AIbHULL NONUM HA B0OCKOHANEHHS MIHIMAIbHO IHBA3UBHUX XIDYPIUHUX Memodis,
NPUBHAYEHUX 015 XipypeiuHuXx inmepeenyiu y OLisHYi cenamuxobiniapnoi ma nankpeamudroi 30uu. Taxi
MEMOOUKU 00TYAIOMb NOKPAWUMUDE3YTbIMAMULIKYBAHHA NAYIEHMIB, MIHIMI3Y8AMUPUZUKU ACOYTUOBAHUX
3 XipypeluHuMu 6MpPYYAHHAMU YCKIAOHEHb Md 3HAYHO CKOPOMUMU CMPOKU NICIA0Nepayiuno2o
BIOHOGNEeHHA. YV B8CboMy C8imi 1anapocKoniyHi nioxo0u 00 XipypeiuHux empyuauns Ha NeyiHyi,
JHCOBYHOMY MIXYDI, HCOBUHUX NPOMOKAX MA NIOULTYHKOSIU 3a1031 HADY8aoMb 6ce OINIbUO20 BU3HAHHS,
WO 3HAYHOIO MIPOIO NOSACHIOEMbCA IX 30AMHICIIO 38eCmu 00 MIHIMYMY NO8 S13aHy 3 MPaouyiuHuUMu
onepamueHUMU 6MpyYaHHAMU MOPOIOHicmb. Y danill nybnikayii npedcmagneno 0210 HO8UX KOPUCHUX
Mooenel 1anapocKONiYHuX IHCMPYMEHmI8, Wo 6U2IOHO 3MIHIOIOMb NiOX00U 00 1ANaApOCKONIYHOL
XON€00XONIMOeKCMpPaKyii, Nonecuyloms mMexHiuni acnekmu SUKOHAHMA MAKux empyuyanb ma
SMEHULYIOMb PUSUKU, acouidoeaﬂi 3 GUKOPUCTNAHHAM 8100MUX iHcmpymeHmie 0715 8UOAIeHHS qbiKcoeaHux
HIOQHCU KOHCMPYKYII 3anamenmoganux mooenetl 1anapoCKONIYHUX IHCIMPYMEHmie, wo CNpusmiueo
8UOLIAIOMY IX ceped MOOeneli-aHaN02i8, NPOOEMOHCIPOBAHO CXeMAMUYHULL ONUC XAPAKMEPUCTNUYHUX
BIOMIHHOCTEN Y OU3AUHI, BUCBIMIEHO IX MONCIUBOCMI Y GUPTULEHHT KOHKDEMHUX NPOOieM, N08 SA3aHUX i3
3aCMOCYBAHHAM 3aNPONOHOBAHUX HA PUHKY IHCIPYMEHMIE-AHANOCIE.

KurouoBi ciioBa: XipypriuHi mporeaypy Ha KOBUOBHMBIIHUX MUISXaX, XOJENITIa3, JAmapoCKOMis,
XIpypriufi iHCTpyMEHTH.

Beryn

CxilagHa 1mpupoja renaronaHKpeaTudyHol
30HU CTBOPIOE 3HAYHI X1pypriuHi NpoOiIemMHu, aco-
1i{OBaHI 3 MOIIMPEHICTIO 3J0SKICHUX MPUYUH
i maroJjiorii, BUCOKOK CKJIAIHICTIO IOB’SI3aHUX

3 HEI0 OINEPaTHBHUX BTPYYaHb, 3HAYHOIO TPaB-
MaTUYHICTIO XipypriuHOrO JIiKyBaHHS Ta BUCO-
KAM piBHEM YCKJIQJHEHb, 110 3HAYHO MOTipIIy-
I0Th SIKICTb YKUTTS MAaLlI€HTIB Yepe3 LIEHTPaIbHY
pOJIb OpraHiB TeNaTOMaHKPEaTUYHOI CUCTEMH Y
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(hi310J10T11 IUTYHKOBO-KHUIIIKOBOTO TpakTy. Hase-
JIeH1 MIPUYMHU CTBOPIOIOTh HAaraJIbHUW MOMUT Ha
BJIOCKOHAJICHHS MiHIMaJbHO 1HBa3UBHUX XIpyp-
TYHUX METOJIB, MPU3HAYEHUX VI XipypriyHUX
IHTEpBEHIII Yy JUISHII TemnaTuKoOuTapHoi Ta
MaHKpeaTHyHoi 30HU. Taki METOAUWKH OOILSAIOTh
MOKPAIIUTH PE3yIbTaTH JIIKYBaHHS IAIli€HTIB,
MIHIMI3yBaTH PHU3WKH aCOLIHOBAaHUX 3 XIpyp-
TYHUMH BTPYYaHHSIMH YCKJIQJHEHb Ta 3HAYHO
CKOPOTHTH CTPOKH IICISONEPAIIfHOTO BiTHOB-
JieHHs. Y BCHOMY CBITI JIATAPOCKOIIYHI TT1XOIN
70 XIPypriyHUX BTPy4YaHb Ha TICUiHII, KOBYHO-
My MiXypi, KOBUHUX MPOTOKaX Ta MiJAILTYHKO-
Bil 3a51031 HaOyBalOTh BCe OUIBIIONO BU3HAHHS,
10 3HAYHOIO MipOIO MOSICHIOETHCA iX 3/IaTHICTIO
3BECTH JI0 MiHIMyMY TOB’s13aHy 3 TPaIULITHUMU
OTIEPaTUBHUMHU BTPYYaHHSIMH MOPOiTHICTb.

CucteMHi MeTaaHali3u JEMOHCTPYIOTh 3Ha4-
HE 3HIDKCHHS YCKIJIAQJIHEHb, BHIAJKIB PaHOBOI
iHpeKii Ta THEBMOHIN micast XipypriyHoro
BTpYYaHHs, IOCTOIEPAIiHOI JIETAIBHOCTI Ta
CepenHbOi TPUBAJIOCTI NepeOyBaHHS XBOPUX B
CTallioHapi y MaIli€HTIB, 0 TEPEHECIH Janapo-
CKOTIIYHY XOJICITUCTEKTOMIIO TIOPIBHSHO 3 BiJl-
KPUTUMHU BTPYYaHHIMH, TIPU IIbOMY PI3HUII Y
BUITAJIKAaX MICIISOMEPaliftHOTO MiATIKaHHS KOBYI,
TPUBAJIOCTI omepauii Ta KiJIbKOCTI iHTpaomepa-
THUBHOI KpOBOTeYl He (ikcyBasioch. BpaxoBytoun
3MEHIIEHHS KUIBKOCTI MicIsonepariiioi Mop-
OiTHOCTI Ta EKOHOMIYHOTO HABAaHTAXCHHS Ha
MEIUYHY CUCTEMY BHACIIJIOK CKOPOYEHHS Iepe-
OyBaHHS XBOPHX Y JIIKapHI, a TAKOXK BIJICYTHOCTI
PI3HHULIL B pe3yabTarax JiKyBaHHS, Il TOCI1JKEeH-
HSl PEKOMEHIyIOTh JIANIapOCKOIMIYHY XOJIEHUCTEK-
TOMIIO SIK OIepallif0 BUOOpY y MAIl€HTIB 3 TO-
ctpum xoneructutoM (Borzellino et al., 2008;
Coccolini et al., 2015; Teixeira et al.,2014).

Marepiaju i 00roBopeHHsI

Bimomi Ha CHOTOMHINIHIN AEHh TPUCTPOT AJIs
JAMapoOCKOIMIYHOI  MEXaHIYHOT ~ XOJIETOXOJITO-
eKCTpaKIii THITy «TPUHOT» Ta KOP3WH THITY
«/lopMmia» He 3aBKIU MOXXYTb BUPIIIUTU MUTAH-
HSl BKIIMHEHUX KOHKPEMEHTIB 3arajbHoi dKOBYHOI
MIPOTOKH, IO B CBOIO YEPTy BEJE /10 MOBTOPHUX
OTICPAaTUBHMX BTPyYaHb Ta HeOAKaHUX HACIIIKIB
(Borzellino et al., 2008; Ganzhii & Novokhatnii,
2014).

B weit yac icHye Benuka KUIbKICTh pi3HOMA-
HITHUX TUIMIB mNaniioTomiB. Hampuknan mari-
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notoM y Gopmi IyKy, € YaCTHHOIO, IO pPiXkKe, €
pobova yacTMHA IHCTPYMEHTY, IO IMPOXOAMTH
B3JIOBK OOKOBOI ITOBEPXHI JUCTAITHLHOTO BiJILTY
000JIOHKH, SIKY IIPU PO3CIUEHHI CJIiJ] HATATHYTH;
JIpyra pi3HOBHJIHICTH ITi€1 KaTeropii mamijoToMiB
MoJIATa€ B TOMY, IO METajliyHa CTPyHa pPO3Mi-
IIeHa aHaJOTI4YHO, ajie JIsl BUKOHAHHS orepariii
il HeoOXiTHO BUCYHYTH 3 MpPOCBITY Karerepa.
Bkazani Buie AB1 KaTeropii mamiJioToM yCHili-
HO BHMKOPHCTOBYIOTHCSI TMPH THUIIOBUX KaHIOMS-
MIHHUX EHJOCKOMIYHHMX OIepallisX Mamiioc-
¢inkreporomii (EPCT), TOOTO KONMM MOXKIHBO
BIJIbHO KaHIOMIOBAaTH xonenox. Jo iX cyTTeBHxX
HEHONIKIB CIIiJ BIAHECTH T€, 110 HE 3aBXIU 3a
IX ITOIOMOTOK MOYKJIMBE BHKOHAHHS KaHIOJISALIL
XOJIEJIOXY, HampUKJIaJ MpU HaToJIOTIYHOMY 3BY-
KEHHI THpJia BEJTUKOTO AYyOACHAIBHOTO COCKa
(BAC) (Ohorodnyk et al., 2014; Garcia-Cano &
Domper, 2018).

Bkazani npoOGiemu chopmynnoBaan 3aaaqy
pPO3pOOHUTH THCTPYMEHTAPIH AT MEXaHIYHOI XO-
JIeTOXOITOSKCTPaKIii, 30KpeMa pU BKIMHEHUX
KOHKPEMEHTaxX TepMiHaJIbHOT YaCTUHU 3arajlbHO1
’KOBYHOI MPOTOKHU. 3aIIpONIOHOBAHUI IHCTPYMEHT
JUISL JTarmapoCKOMIYHOI JIiTOeKCTpakiii (ikcoBa-
HUX KOHKPEMEHTIB 3arajbHOi KOBYHOI TIPOTOKHU
MICTUTh PYUKY, IBOKaHaJbHY OOOJIOHKY, B IEep-
IOMY KaHali K01 PO3MIIIEHO B JUCTANbHOMY il
KIHLI pIXYy4y YaCTHHY JYKOIIOIIOHOTO MamijioTo-
Ma, 3T1HO 3 KOPUCHOIO MOJICIIIIO, B IPYyTOMY Ka-
HaJli 000JIOHKH PO3MIILIEHO JIBi I0JJATKOBI CTPYHHU
JUI 3aXBaTy KOHKPEMEHTY, Ha BEpXHI YacCTHHI
PYUKH KepyBaHHs pO3MillleHa JOAATKOBA PydKa 3
MOXITUBICTIO BIIKPUTTS IBOX JIOAATKOBUX CTPYH.
JlaHuii iIHCTpYMEHT 3aBJsIKU CBOiil Oy/10B1 J03BO-
JIsSi€ TOMOTTHUCS KpaIIuX pe3yIbTaTiB Ta MOBHIMIOT
JTTOEKCTpaKLii MpH BKIMHEHUX KOHKPEMEHTaX.
[IponioHOBaHMIA TPHUCTPiIK TO3BOJSIE BHKOHA-
TH XOJIEZIOXOJIITOCKCTPaKIil0 0e3 3acTOCYBaHHS
eJIEKTPOT1IPaBIIuHO, YIBTPa3BYKOBOI UM Ja3ep-
HOI JIITOTPHIICI], SIKI € JOCTaTHRO BUCOKOBAPTiC-
HUMU.

CyTh 1HCTpYMEHTY [JIsl JIAapOCKOIMIYHOT
XOJIEIOXOITOGKCTPAKIIIi MOSICHIOEThCA Tpadid-
HUM MarepiajgoM Ha ¢ir. 1 — 3aranpHill cxemi
npuctporo. [Ipuctpiit cknagaerses 13 1 - pyu-
KM KepyBaHHS, SIKa MijiiiMae CTPyHY HaTAry; 2
— pydYka, sika BIJIKpHUBA€ JB1 JOJIaTKOBI CTPYyHU
JUISL 3aXOIUJICHHS 1 YTPUMYBaHHSI KOHKpPEMEHTa
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2 6 3
/

\1

®@ir. 1. [HCTpyMeHT IS JTanapoCKOMivyHO
JiToeKkcTpakii (JikcOBaHMX KOHKPEMEHTIB 3araibHoi
YKOBYHOI IIPOTOKH

5; 3 — crpyHa s HatAry npoBigHuka D - 0,1
mm; 4 — cTpyHa, fiKa MiJ1iiMa€ KOHKPEMEHT,
3pyrye foro 3 micig D - 1,0 mm; o6oonka 1H-
ctpymenTa D - 1,4 mm — 6. J/{u3aiin Bianosigae
JIBOXKaHAJBHOMY IMamijoToMy. Marepian — 1mo-
JIIOKCUMETHJICH, TOoJITeTpadTOpEeTHIICH, CTalb
1,4305.

[Ipuctpiii s nanmapocKOMmiyHOI MeXaHid-
HOI XOJIIOXOJIITOCKCTPAKIi BHUKOPUCTOBYIOTh
HAaCTyMHUM 4YMHOM. Yepe3 1HCTPYMEHTAIbHUI
KaHas xosenoxo}iopockorna 3aBoIUThCS 1HCTPY-
MEHT, ITiJ{ KOHTPOJIEM 30Dy IMiABOAUTHCS POOOUNit
Kpail IHCTPYMEHTY 1 3aBOAUTHCS 1] KOHKPEMEHT.
Pyukoro kepyBaHHS BIJAUIAE€THCS KOHKPEMEHT
BiJI CTIHKM 3arajbHOi >KOBYHOI MPOTOKH, JOAT-
KOBUMH CTPYHAMH OXOILTIOIOTH KOHKPEMEHT Ta
MIATATYIOTh Ha30BHI, 32 HEOOX1THOCTI BHUKOHY-
I0Th TOBTOpHY [it0. Pe3ynmbTar — KOHKpEMEHT
BIJUTUISIETHCS BiJ CTIHKH KOBYHOT MPOTOKH 1 J0-
JATKOBUMU IIUMISIMU BUBOIUTHCS 13 MPOCBITY
MIPOTOKH.

OTxe, MPOTTOHOBAaHUN THCTPYMEHT JI03BOJISIE
MIPOBOJIUTH JITOEKCTPAKIII0 BKIMHEHUX KOHKpe-
MEHTIB YKOBYHHMX IPOTOK JIAMIAPOCKOMIYHUM Me-
TOJIOM 0€3 3aCTOCYyBaHHS JIITOTPUITOPIB Ta TIO-
JANbIIUX MOKJIMBUX €HIOCKOMIYHUX BTPyYaHb.

[H11070 33a4€T0 O BAOCKOHAJIEHHIO JIalapo-
CKOIIYHOI TEXHIKH XOJIEIOXOIITOCKCTPaKIIii Oyino
YIOCKOHAJICHHSI BIIOMUX 1HCTPYMEHTIB AJI JU-
naranii ciHkTepa 3arajabHOI KOBYHOI MPOTOKU
Ta aJICKBAaTHOTO BiJIXO/KCHHS KOHKPEMEHTIB Ta
MIKpOiTiB. PO3po0nennii 1anapoCcKOmyHui au-
naratop ciHKTepa 3arajbHOI )KOBUHOI MMPOTOKU
BUKOPUCTOBYETHCS SIK JOMOMIKHUN 1HCTPYMEHT
xonenoxogiopockona Mpu JanapoCKOMIYHIA Yu
BIJIKPUTIM XOJICTOXOTITOCKCTPAKINIT, JJIs JuiIa-
Tamii ciHkTepa 3arajabHOI )KOBYHOI TPOTOKHU Ta
aJICKBaTHOTO BIIXOKEHHS KOHKPEMEHTIB Ta Mi-
KPOJITIB.
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Haii0inp1 OIM3bKUMU 10 TIPEICTABICHOT MO-
JIelli € eHIOCKOMIYuHi OiTiapHi OalloOHHI KaTeTepH,
K1 MalOTh NPOTSDKHY YacTUHY (B1A 2-0X 10 4-0X
CM), 110 PO3IYBAETHCA 1 UM 3a0€3MeUyIOTh JIH-
JaTario sk ciHKTepa 3arajbHOi KOBYHOI IMPO-
TOKH, TaK 1 pO3LUIUPIOIOTH MPOCBIT MPOTOKH.

Henonikamu J1anmapoCKomvyHOTO OaJOHHOTO
JUIIAaTaTopa €:

1. Pusuk nepcopariii 3aranpHoi >KOBY4HOT IIPO-
TOKH.

2. Husbka e(eKTUBHICTh IPU CTEHO3YIOUOMY
MAMIiTI BEJIMKOTO COCOYKY JBaHAISTUIIAIOL
kumku (BCIIK) (Ak et al., 2022; Schalimow,
Nitschitailo & Semin, 1989).

Mozeinp 1aHOTO MPHUCTPOIO MPE/CTaBIeHa Ha
®ir. 2: 1 — pyuyka IHCTpYMEHTA, sIKa MaHIMYIII0€E
HPOBIIHUKOM 3 6AJIOHOM; 2 — IPUCTPiii 1711 HarHi-
TaHHS TOBITPS B OaJIOHI 3 MAaHOMETPOM; 3 — MPO-
BiTHUK 3 6anmoHOM; 4 — 6anoH y popMi KoHyca.

| /

—2

@ir. 2. JlanapockomiyHuii aunararop chiHkrepa
3arajabHOI )KOBUHOI IPOTOKH

3riIHO 3 KOPUCHOIO MOJEJUTIO, OaJIOH BH-
KOHAHO KOHYCOMOAIOHOT (hOpMU TOBKHHOKO 10
1,5 cM, 110 1a€ MOXKJIUBICTH MTOCTYIIOBOTO PO3-
KpUTTS ChiHKTEpYy, O€3 HaJAMIPHOTO THCKY Ha
IIPOTOKY.

Jlanuii 1HCTPYMEHT 3aCTOCOBYIOTh HACTYM-
HUM YHHOM: TICJISI POBEIEHHS XOJIEA0XOCOKMIT
B JIUCTAJIBHOMY Ta MPOKCUMATBHOMY HAIMPSMKY
B IHCTpYMEHTAJIbHHUM KaHaJ X01e10X0(Pi0pocko-
na 3aBOJATH 1HCTpyMeHT. [l BiZeOKOHTpoJeM
MPOXOJISITh JUCTATBLHUM KIHIIEM NPOBITHUKA B
BENUKHUI cocok aBaHaaisgTunanoi kumku (BC-
JIIK) Ta 3ax0omaTh 4aCTKOBO B KHIIKY. Pydkoro
IHCTpYMEHTa, Ha SKIA € KaHaJl IS IT1IKJITFYeH-
HsI OTHOPA30BO1 PYUKH JIJIs PO3TyBaHHs OalOHIB,
PO3ayBarOTh 0aJTI0H KOHYCHOI (hOpMH (JOBKHUHOIO
10 15 MM) 1 mpOIITOBXYIOTh B JUCTAILHOMY Ha-
npsaMKy. Tuck B GanoHi gomyckaeTbes 10 4 Gap.
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Po6oua nmomxwmna iHcTpymMeHnTa 1400 mwm. Jlia-
METp HaWIIMPIIOl YaCTHHA PO3AYTOT0 OajoHa 10
20 MM.

3apasgku ¢opmi OanoHa 1 MOMIPHOMY THC-
Ky, BiIOyBa€ThCsl M’SKE PO3LIMPEHHS BOJIOKOH
c¢iHKTepa 3arajJbHOi KOBYHOI MPOTOKH, IO 3a-
Oe3redye BiJIXO/PKEHHS KOHKPEMEHTIB 13 YKOBY-
HUX TpoToK. Takox 30epiraeTscs chiHKTEpHUI
anapatr BCIIIK, mo 36epirae anaromito ta (hisi-
OJIOT1}0 TeNaTO0IIapHOT CUCTEMHU, 3HUKYE PUZKU
BUHUKHEHHS XOJIAHTITY.

BuxopucranHs OaHOTO I1HCTpYMEHTa 3HA4-
HO TIOKPAIIUTH PE3yIbTaTH JTIKYBaHHS XBOPHX 13
MIKpPOXOJIEIOX0ITia30M, sIKi OMEepPYIThCSI METO-
JIOM JIaMapOCKOMIYHOT XOJIEeI0XOMITOSKCTPAKIIi|
Ta XOJIEIOXOCKOIIIi, a/Ke J03BOJIAE TUIIATyBaTH
coiakrep Ol Ta OYUCTUTH JKOBYHI MUISIXH, Ta-
KOX 3HHMKA€ HEOOXiTHICTh MOBTOPHHUX €HJIOCKO-
niyHuX BTpy4yanb Ha BCATIK.

BucHoBku

Po3pobieni kopucHi Moziesi 3a paXyHOK 0CO-
OMMBOCTEH TEXHIYHOTO JU3alHY Ta KOHCTPYKIIIT
JO3BOJISIIOTH BUPILIUTH ICHYIOUlI MpoOiemMu Ta
YCKJIQJIHEHHS, acOoLifOBaHI 3 BHUKOPUCTAHHAM
3alPOIIOHOBAHUX HA PUHKY IHCTPYMEHTiB-aHa-
JIOTiB, 30KpeMa TOJIETIIYIOTh TeXHIUHI acleKTH
BUKOHAHHS JIITOGKCTPAKIii BKIMHEHUX KOHKpE-
MEHTIB KOBUYHHUX MPOTOK Ta OAJIOHHOI Awiararii
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c(iakTepa 3aragbHOI )KOBYHOI ITPOTOKH, JT03BO-
JSIFOTH TIPOBECTH KAHIOJIAIIIO0 XOJIEI0XY TpH Ia-
TOJIOTIYHOMY 3BYXKEHHI THpJia BEJIUKOTO Ayojie-
HAJIBHOTO COCKa, II0 B CBOIO 4epry Bele A0
3MEHILEHHS KIJBKOCTI OBTOPHUX OINEPATUBHUX
BTpYyYaHb Ta 3HWKEHHS PiBHS YCKJIaHEHb.

dinaHCyBaHHA

Jane nocnipkeHHs He OTPUMAJIO 30BHILTHBO-
ro piHaHCYBaHHSI.

Konduiikr inTepecin

JlexiapyemMo BiICYyTHICTb KOH(IIIKTY 1HTEpe-
CIB IPH TIATOTOBII JAHOTO JOCIIIPKEHHS.

3roaa Ha nmyOaikaniro

Bci natienTy, siki Oyau 3amyueni 1o myOiika-
1ii ganu 3romy.
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The effects of technical nuances of design and construction
of laparoscopic instruments on the solution of the problems of surgical
treatment of the hepatobiliary zone pathology
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Abstract: the complex nature of the hepatopancreatic zone poses significant surgical problems as-
sociated with the prevalence of malignant causes of its pathology, the high complexity of the pertaining
surgical interventions, the severity of surgical trauma, and the high level of complications that signifi-
cantly worsen the quality of life of patients due to the central role of the organs of the hepatopancreatic
system in the physiology of the gastrointestinal tract. These reasons create an urgent demand for the
improvement of minimally invasive surgical methods intended for surgical interventions in the area of
the hepatobiliary and pancreatic zones. Such techniques promise to improve the results of trkeatment
of patients, minimize the risks of complications associated with surgical interventions, and significantly
reduce the postoperative recovery time. All over the world, laparoscopic approaches to the liver, gall-
bladder, bile duct, and pancreatic surgery are gaining increasing acceptance, largely due to their ability
to minimize the morbidity associated with traditional surgical procedures. This publication presents an
overview of new useful models of laparoscopic instruments that favorably change approaches to laparo-
scopic choledocholithoextraction, facilitate the technical aspects of such interventions, and reduce the
risks associated with the use of known instruments for the removal of fixed stones of the common bile
duct and dilatation of its sphincter. We highlighted the technical nuances of the design of patented mod-
els of laparoscopic instruments, which favorably distinguish them from analogous models, providing
a schematic description of characteristic differences in design, and demonstrated their capabilities in
solving specific problems associated with the use of analogous instruments offered on the market.

Keywords: Cholelithiasis, Laparoscopy, Laparoscopic Surgery, Surgical Instruments, Surgery, bili-
ary tract surgical procedures.
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Oco0suBoCTI MO0Y10BH IHAUBIAYAJIBHOI IPOrPaMu
peadisiTauii QiTed cepeIHbOro MKIJIbHOIO BiKy
3 C-mogiOHMM CK0J1i030M 2 CTYIIEHIO

CrtperoBuu Osena', AuronoBa-Padi FOnis®

'Marictp 2 Kypcy, kadenapu 0iode3neku i 310poB's monuHu, HaionansHuii TeXHIYHAI
yHiBepcuteT Ykpainu «KuiBcbkuil monitexnidnuii iHcTutyT imMeHi Iropst Cikopebkoro» M.Kuis,
VYkpaina

’K.1T.H., noueHT, Kad. 6io0e3neku i 310poB's moauHu HamioHansHU TeXHIYHUN YHIBEPCUTET
Vxpaiau «KuiBcbkuit momirexHiyHui iHCTUTYT iMeHi Iropst Cikopchkoro» M. KuiB, Ykpaina

Address for correspondence:
Stretovych Olena

E-mail: olenastretovich27@gmail.com

Anomauia: cxonios — nowupene opmoneouyHe 3axe60P08anHsl, sike 3ycmpivaemocs y 5-9% odimetl.
Baocki decpopmayii xpeoma cmanosnsame 0,5-0,6% yux eunaoxis. Ilo mipi npoepecysanns oeghopmayii
Xpebma HeMuHyue 3MIHIOEMbCA popma epyoHoi Kuimku i mazy. Y namonoziuHuil npoyec 8msaeyiomscs
cepye, JleceHi, Opeanu YepesHOi NOPOMCHUHU MA MAN020 MA3y, NOPYULYEMbCS (DYHKYIA OUXAHHS ma
2eMoouHamixa. Y 3anyujeHux sunaokax po3eueacmvpcsa HAmMacHeHHs. Hep8OsUX KOPIHYIE, ippaditoioyul
Oinb, a y 0esKux nayicHmia - KOMnpecis CRUHH020 MO3Ky ma cnacmuyti napanivi. Cxonioz muny C mae
00HY dyey sukpusiients. Bin possusacmuvcsa nicis mpasmu xpebma, my6epKyib03H020 CHOHOUNIMY ab0
SK nepuutl npose ckoniosy (idionamuyunuil). loionamuynuii ab6o IHAYLKUL CKONI03 HALIOIIbUW NOWUPEHU
¥ dimeli cepedHb020 WKIIbHO20 8IKy ma cmanosums 70-80% 6i0 ycix degpopmayiti xpebma 6 nediampii.
Yum pariwe po3suHy8cs CKonio3, moomo wum MOA0OWUL NAYIEHM, MUM OLIbUUL NOMEHYIAN POCMY
i Oinvwa UmogipHicmes npoepecysants Oepopmayii xpeoma. Hatinebesneuniwuii 6ik 01 po36UMK)
ckoniozy — 10-13 pokis.

B cmammi posensioaromvcs ocHo6Hi npobiemu wodo pyxaugocmi xpeoma y ocio 3 C-nodionum
cKONi030M Y Oimell cepedHb020 WKLIbHO20 BIKY, A MAKONC NOOAHO MemOoOuKy Qizuunoi peabinimayii 0ns
Yb020 KOHMUH2EHMY 0CI0, KA PO3POONEHA WNAXOM 000ABAHHS MEMOOi6 NOCMI3oMempuyHOi perakcayii,
Y K1acuyHy npozpamy @izuunoi mepanii xgopux 3 C-no0iobHum ckoniozom. 3anpononosana memoouxa
CHPUSAE CNOBLILHEHHIO NPO2PECYBANHHS 3AX60PIOBAHHS, 30LIbULYE PYXTIUBICb Y 6CIX 8I00LNAX XPeDemHO20
CMOo8na, 3meHuleHHs1 D01b0B8020 CUHOPOMY ma cmadinizayiro 3a2anrbHo2o cmawy. /s mo2o wob oyinumu
ehexmusnicmsb po3pobnenoi npoepamu ¢hizuunoi mepanii nayienmie 3 C-nodioHuM cKoniosom, 0y10
npogedero oocnioncenns 20 nayicumis, AKux cnocmepieanu Ha 0A3i KOMYHATbHO20 HEKOMEPYIUHO20
nionpuemcmea Kuiscokuii diacnocmuunuti yenmp oumsaquil /Japruyvkozo pationy m. Kuesa.

Kurouogi ciioBa: Mmetoau ¢iznunoi Tepamii, ckomios, JIOK, Mmacax, omnopHO-pyXoBHi anapat, Xpeoer,
peabiiTariis, MOCTI30METpUYHA PeslaKCcaIlis.
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Beryn

3a BusHaueHHAM (Per Trobisch, Olaf Suess,
and Frank Schwab), ckomiotuuna xBopoba abo
CKOJIIO3 — XpOHIYHE 3aXBOPIOBAHHS OIOPHO-
PYXOBOTO amapary, sikeé BUKJIHMKa€e JedopMarito
xpe0Ta, IPOSBISIETECS OIYHUM HOTO BUKPHUBIICH-
HSM Y GpOHTAIbHIH MJIOLUIMHI Ta MOYXKE BUHUKHY-
TH y pi3HuX Horo Bianainax (Puc.l.1). [lpuunnu
CKOJII03y J0C1 HE BCTAHOBJIEHI, 1X IMOIIYKH JOCI
TPUBAIOTh. SIK OCHOBHI TINOTE3M BHCYBAarOThb-
Csl TEHEeTHYH1 YMHHUKHU, TOPMOHAJIbHI YMHHUKH,
aHoMaJlii KiCTKOBO1, CIIOJly4yHOI TKAaHUHHU 1 Bere-
TAaTUBHOI HEPBOBOI CHUCTEMH, a TaKOXK CUCTEM-
Hi nucoynkuii (Volodina TT, Korotkevich NV,
Romanyuk SI esc.). Yci nepepaxoBaHi Ipu4uHA
B3a€EMOIIOB’S13aH1 Ta BIUTMBAIOTH OFHA HA OHY.

Xpeoet

Hopmanbuuii xpeder CkoJio3

Puc. 1. [lopiBHSHHS HOPMAJIBHOTO CTaHy XpeOTa
Ta xpeodTa npu C-monibHOMY CKOMi031

ETionorist 1 maroreHe3 CKOJio3y MOJSTAaE B
aucIiasii MKXpeOIeBOro JMcKa Ha BEpIIWHI
KpuBU3HM Aedopmarii. [lopymenns meradomniz-
My CIIOJIy9HO! TKAHWHU BUKIUKAE PO3MYIICHHS
($hi16pO3HUX KiNelh, 10 MPU3BOIUTE IO PaHHBOT
JaTepajbHOl Mirpamii mynbsno3Horo sapa. Ilicms
[BOTO TYJBIO3HE SAPO (PIKCOBAHO MPUKPIILIIO-
€ThCSI 0 BUITYKJIOi CTOpOHHU Aedopmariii, BU-
KJIIMKAIOYM POTAIliiHY PYyXJUBICTH XPEeOTOBOTO
CerMeHTa Ha PiBHI AWCIUIAa3li gucka. 3MileHe
MYJBIIO3HE SAPO BiANOBiAAE 32 PO3BUTOK CTPYK-
TYpHUX 3MIH €JeMEHTIB XpeOus (KJIMHOMOAi0-
HICTB 1 CKpy4yBaHHs) B IIPOIIECl pOCTY XpeoTa.

3a TakMX yMOB 30HH pOCTy XpeOIlliB HaBaH-
TaXYITbCS HEPIBHOMIPHO, IO MPU3BOAMUTH 10
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acuMmetpii pocty. Takum 4YuHOM, JaTepaibHA
Mirparfisi KIiCTKOBOMO3KOBHUX Si7IEp 3ammyckae Gpop-
MYBaHHS CTPYKTYpPHHX e€JeMEHTIB aedopmarii
xpeoTa.

P03BUTOK OCHOBHOTO BUKPHBIICHHS MPU3BO-
IUTh 10 (GOpMyBaHHS KOMIIEHCATOPHUX AaHTHU-
BUKPHBIICHb Ta 3MilleHHs Tazy (Mahaudens, P.,
Thonnard, J. L., & Detrembleur, C). Bce e
MPHU3BOIUTE J0 CTPYKTYpHO-(PYHKIIOHATBHUX
3MIH MapaBepTeOpalbHUX M'S31B SIK 3 YBITHYTO-
ro, TaK 1 3 omykyioro 60oky (Onur Yaman, Sedat
Dalbayrak).

JiTH cepeTHbOTO MIKIJILHOTO BiKY BXOISATH J0
IpyNH PU3UKY PO3BUTKY CKOII03Y, TOMY IIIO HOTO
miK akTMBHOCTI Hactymae B Biui 10-14 pokis.
Po3pizustors C-oaiOHMI CKOITi03, BIH Ma€ OJTUH
BUTHH (J1iBOpyY abo mpaBopyd), S — momiOHuit
CKOJII03, BiH Ma€ JIBa BUTUHU Y PI3HUX HAIPSIM-
Kax 1 Z-nofiOHuii ckomio3, BiH Tpu BUruHH. Haii-
OUTBII MOMIMPEHIMNUM BBakaeThesi C — momgioHmit
CKOJT103, TOMY IIIO BiH SIK CTApPTOBUN MaWIaHIHK
s nedopmartii xpedrta. 3 pe3ynbrariB HalIo-
ro CIOCTEPEXKEHHS MOXHa CKaszaTH, IO JiBYa-
Ta XBOPIIOTh Ha CKOJIIO3 YacTille HiX XJIOIMII, Y
CHiBBiIHOIIEHHI 9:1.

Cepen ckapr rojoBHE Micie 3aiimae , OUTb B
NEBHIA MIISHIN CrUHU, TosioBHUM Oinb (Parnell
Prevost,C., Gleberzon, B., Carleo, B.), Bromito-
BaHICTh MPU JIOBTOMY CTATUYHOMY HABAaHTAXKECHHI,
Bi3yaslbHI MPOSIBH: MEPEKOC Tazy, IJIedeH, Joma-
TOK, OJIHA YacTWHA Tila MiIBUILYETHCS HAJA iH-
1010, BUMUPAHHS 3 OJJHOTO OOKY TiepenHix pebep,
pi3Ha TOBKHHA PYK MPU MPOTATYBaHHI BIIEPE].

Jiis AiarHOCTUKY KyTy BUKPUBIIEHHS 3a3BUYaii
BUKOPUCTOBYETHCS PCHTTCHOJIOTTYHIH METOJI, OJ1-
HaK 3a JJaHUMHU 1HO3EMHHX MyOJiKaIlii miaATBep-
JOKEHO, 110 METOJM KOMIT IOTEepHOi Ta MarHiTHO
pe3oHaHCHOT ToMorpadii OUTbIT KOPEKTHI.

Mera

Meta 1aHOTO JOCIHIIKEHHS TOCHIIUTH edeK-
TUBHICTh 30UIBLIECHHS 3aHITHh TePareBTUUHUMU
BrpaBamu (JIOK), nikyBalibHUM Macaxem, 3
JIOZIABaHHSAM METOJIIB TOCTI30METPUYHOI pellaK-
carlii, Ta MOPiBHATH Pe3yJIbTAaTH aBTOPCHKOI MPO-
rpaMu Ta KJIAaCU4HOI porpamu ¢i3u4uHOi Tepamii
xBopux 3 C — MOAIOHUM CKOJII030M.

Marepiaau Ta MeTOIH

JlocnipkeHHS  MPOBOAMIIOCST Y BEPECHI-
»oBTH1 2023 poky Ha 6a3i KOMyHalbHOTO HEKO-
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Mepitiiaoro mignpuemctsa “KJL nutsuunii dap-
HULIbKOTO paiiony” M. Kuea. 3a iHpopMOBaHOIO
3rofiol0 B JAOCHiKeHHI Opanu yvacte 20 ma-
mieHnTiB 3 C — moxiObHuM ckorio3oM Ha Il cramii
3axXBOPIOBaHHA. XBOpi OyNlu K 4OJOBIYOi TaK 1
KiHouoi crati. Llux xBopux Oylio MoaiieHo Ha
2 rpynu: ocHoBHY rpyny (OI') Ta KOHTpOJIbHY
rpyny (KI'). OI' 3aiimanacs 3a aBTOpPCHKOIO ITPO-
rpamoto, a KI' — 3a mporpamoro 3akinany.

3a pesyabTaTamu OrIsiAy MaIli€HTIB Ta IiJT Yac
30upaHHs aHaMHEe3y BUSBUJIM, IO HA MOMEHT
3BEpHEHHS B JIIKyBaJIbHY YCTaHOBY KOXKEH 3 XBO-
pUX CKap>KMBCA Ha O11b y AUISHII TATOIOTIYHOTO
BUTHHY XpeOTa, a TaKoX IijJ 4Yac BUKOHAHHS Jie-
AKOTo (DI3MYHOTO HABAHTAXKEHHS, HAIPY>KEHICTh
M’s131B 3 OOKY 3I0pOBOi CTOPOHHU Ta OCIIA0IEHHS
M’SI30BOTO KOPCETY 3 XBOPOTO OOKY.

TsKKICTh ypaXKeHHsI XpeOTa BH3HadanIach 3a
JIOTIOMOTOI0 ~ pe3yJbTaTiB  1IHCTPYMEHTAIbHOIO
nocnipkenss: KT, MPT (Mohammad Diab MD),
pentrerorpadii ycix BiaaLIiB XpedTa Ta pa3zoM
3 4iIeHaMH MYJIbTHAUCUUIUTIHAPHOT KOMaHIH,
B 5Ky BXOAMJHU: CIMEWHHUN IiKap, HEBPOIATO-
JIOT, JIIKap-OpTOIE/A, TAKOXK 3aJ€KHO BiJ CKapr
MaIenTa, JiKap Kapaiojor, OKYMICT, MCHXOJIOT
Ta ¢axiBui (izmyHOi Tepanii 1 eprorepamii. Ox-
HUM 13 METO/IB JOCTIKEHHS OyJI0 aHKETYBaHHS
(Baba, M. R., Shenoy, R. M., & Soman, A.,), ne
TAIlI€HT MPaBIMBO BIAMOBIAAB, SIK JaBHO ITOMITHB
MIPOSIBU 3aXBOPIOBAHHS, SIK1 BIIYyBAa€ CUMIITOMH,
SK WOTO CTaH BIUIMBAE HA COLIaJbHE XKUTTH, SIKE
CTaBJICHHS OJHOJITKIB Ta BUKJIAJAI[bKOTO CKIay
IIKOJIW /IO TIAIlIEHTA Ta MPOSIBIB HOTO XBOPOOH.

@Di3UYHUM TEparneBTOM MPOBOIUIOCH Bi3y-
anbHEe OOCTE)KEHHS TMAIl€HTIB 3a JOMOMOTOIO
tecty Anamca (Mohammad Diab MD), ne marti-
€HT, CTOSYM Ha PIBHUX HOTaX, MaB HAXHWJISTUCH
TyITyOOM TIapajiesibHO J0 3eMJli, pyKHd B po3ciia-
O6neHoMy ctaHi. MoOXHa TOMITUTH acUMETPII0
MOYMHAIOUN 3 JUISTHKA Ta3y, caM MaTOJOTIYHUN
BHTHH, 3aJIC)KHO BiJ JIOKaJIi3aIlii, aCHMETPiro JIO-
natok, teueit (Drzat-Grabiec, J., Rykata, J., &
Banas, A., Snela, S., Podgorska-Bednarz, J.).

J111s 00CTEREHHS MPOSIBY OCHOBHOTO CUMIITO-
My — 0oir0 — OyJI0 3aCTOCOBAHO Bi3yajbHO aHa-
norosy mkany (BALLD) (Puc.2) (DoctorThinking).
[lkana rapHO MIAXOAWTH MJIS JIT€H, OCKUIBKU
BHIVISIZIA€ TIPUBAOIMBO Ta 320X0UYE J0 B3aEMO/III.
[TamienrTamM POITOHYBAJIOCHh BKAa3aT HA «OOHY-
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4si», HACKUTBKU CHUJIBHUHN O1Ib BOHU BiTUyBarOTh
ta npu akux pyxax (Kisielova, H., Dubrava, T.,
& Goltsev, A.).

Puc. 2. BizyansHo aHamorosa mikaia 000

OpauM 3 0a30BHX METOJIB BHUMIPIOBAHHS
KyTa BUTHHY Xpe0Ta, 0e3MepedHo € CKOJIIOMETPist
(Grossman, D. C., Curry, S. J.) (Puc.3). Haro-
MICTh HEJOJIKOM I[LOTO METOMY € HEYITKICTh BU-
MipiB UM HEAOCTATHIN PiBEHb MIATOTOBKU 0COOH,
sIKa MPOBOIUTH BUMIP.

Puc. 3. Cxomniometp

[[lo6 BU3HAYUTH PYyXOBY AKTHUBHICTH CYIJIO-
01B, 30KpeMa IuIe4a Ta Ta30-CTETHOBOTO CYIJI00Y,
MIPOBOIUIIACH TOHIOMETPIS.

JIJIst OLIHKYW BHXIJHOTO CTaHy MAIli€HTIB 3a-
CTOCOBYBAJIMCH Taki mpobu: mpoda Pyd’e (mns
MEPEBIPKH CTAaHY CEpPIEeBO-CYIUHHOI CHCTEMHU
IT1]T Yac HaBaHTaXeHH: ), ipoOa ['eHue (mepeBipka
CTaHy TUXAJIbHOI Ta CEPIIEBO-CYAUHHOT CUCTEM),
npo0Oa Illtanre (muxanpHa QyHKIS), TEpeBipKa
apTepialibHOTO TUCKY Ta mynbcometpis (FO. An-
tonoBa-Pagi, 1. Xymeuskuit, [I. Inrenerarop).
Bci npoOu nmindupanuch iHAUBITYaIbHO, 3aJIEXK-
HO BiJI aHAMHE3y XBOPOTO.

Bci 3a3naueni MmeToau 0OCTEKEHHS HE Mifia-
BAJIMCh PEIaryBaHHIO UM yJIOCKOHAJICHHIO, Ta 3a-
CTOCOBYBAJICS HA MPAKTHII 3 YPaxXyBaHHS MOX-
JUBOCTEH 1 crienu(iku JIKyBaJIbHOTO 3aKJIaTy.

Pe3yabTarn

B nocnimxkenni 6pano ydacts 20 marieHTiB,
10 6ynu B ocHoBHiii rpyti (OI') 1 Bignosiaxo 10 B
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koHTpObHIN (KI'), modaTkoBi MOKa3HUKH JOCITi-
JUKYBaHMX IMapaMeTpiB B YYaCHUKIB 000X TpyIl
CTaTUCTUYHO 3Hauy1Ie He Biapizusmcs (p>0,05).
BikoBa rpyna Bix 10 no 14 poki. CepenHiii Bik
JOCIIPKYBaHUX CKJaB 12 pokiB. PosmoxineHHs
3a CcTarTio craHoBuio 1:1, To06to 10 yooBivOi,
10 — xiHOYO1 craTi.

[Mamientn KI' mpoxomwim peaOimitamito 3a
MIPOrpaMolo BIAJAUIEHHS B Ky BXOJUJIM TaKi KOM-
MOHEHTHU: JIIKyBaJbHAa TMHACTHKA, JIKYBaJIbHUN
Macax, npedopMoBaHi (izudHi GakTopu Ta Jie-
torepamnis. Kilacnyna nporpama He BKJIOYajia B
cebe mexanoteparnito (Kaba M.) Ta moctizomer-
PUUHY peJlaKcaio.

[Mamientu OI' mpoxoxmnu peaOimiTanio 3a
IIPOTPaMOIO0 B SIKY JIOJATKOBO OYyJI0 BKIIFOUEHO Me-
XaHOTEPAIito Ta MOCTI30METPUYHY pEeTaKcaIlito.

OCHOBHOI0 BIZIMIHHICTIO MiXk niporpamamu OI"
ta KT, Oyno 30inbI1eHHs peabiniTaiiHuX cecii 3
3 nmHiB 10 5 mHIB. 30UIBIICHHS CECili MOKPAIIUIO
e(EeKTUBHICTH MPOTpaMu (i3UIHOI Tepartii.

PeabinmiTamiitHuii KOMILJIEKC BKJIIOUAB CIie-
1iajJbHI KOpPEryro4i Ta 03710pOBYO-JIIKYBaJbHI
BIPaBH, TaKl SK 3arajabHO-3MIITHIOIOUI BIIPaBH,
BIPaBH Ha KOPEKI[II0 TIOCTaBH, JIIKyBaJlbHA T1M-
HACTHKAa Ta KOPEeKIIis nojoxenHs. Lle qo3Bommio
IHAMBIAY-aMi3yBaTH MiAXiA A0 pealimiTamii ams
KOYKHOTO TIAI[i€HTA.

PeneBaHTHICTH OTpUMaHUX pe3yJbTaTiB Oyia
OLIIHEHA 32 JOMOMOTO0 OTHOBHOIPKOBOTO t-KpH-
Tepito CThIOIEHTA.

CraructuyHi JaHHI:

1. ITonepexosa 30na (Puc. 4-5). Ilix yac Tec-
TYBaHHS, CIPSMOBAHOTO Ha OIIHKY (yHKIIO-
HaJILHOTO CTaHy MOIEPEKOBOi 30HU XpeOTa, Oyau
OTpHUMaH1 HACTYTHI 3HAYEHHS: CEPEIHE 3HAYCH-
Hs (Xcp. £ o) B O mepes moyaTkoM A0CIIKEH-
Ha ckiagano y xjonmiB 5,31 + 0,37, y nmiBuar
6,31 + 1,12 6ana, B KI' y xmmoniB 4,85 + 0,69, y
niBuar 5,00 = 1,15 G6ana (p>0,05). Ilicns 3aBep-
LIEHHA Kypcy peadumiTauiiHuX 3aX0[iB MPOBO-
JUIIOCS TIOBTOPHE TECTYBAHHSI, SIKE MATBEPAIIO
3pOCTaHHA cepenHboro 3HadeHHs B Ol': y xjor-
uiB 9,63 = 0,92, y miBuar 9,58 + 0,53 6ana, B KI'
agaioriuao — 6,48 £ 0,67; 6,01 + 1,07 6ana. Pi3-
Huts y 3HaueHHsx Mixk OI' 1 KT™ miaTBepkeHa 3
nMoBipHicTIO p>0,05.

3HaUYHMI PICT CEPEeAHBOTO 3HAYCHHS B JO-
CHIAHIN TPYIIl MOSCHIOETHCS BBEJCHHSIM B KOMII-
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15
10 9,58
6,31 7
0 .
Jlo obcTexxeHHs [Ticnst obcTexxeHHS
KI" B or

Puc. 4. /lunamika 3Ha4eHb THYYKOCTI XpeOTa
y iBYAT Y TIOTIEPEKOBOMY Biimi

15
10 9,63

4,85 5,31 6,01

Jlo obcTexxeHHs ITicns oGcTexxeHHS

KI' mmor
Puc. 5. [lunamika 3Ha4eHb THYYKOCTI XpeOTa
Y XJIOMIIiB Y TIOTIEPEKOBOMY BiIimi

JIEKCHY TporpamMy peaOuTITaliifHuX 3axoiB
BIIPAaB Ha PO3TSHKKU Ta BIIpaB Ha BIUIUB 010J10-
T'YHO aKTUBHUX TOYOK.

2. I'pynnwmii Bigain (Puc. 6-7). Ilepen mouar-
KOM JOCTI/DKEHHS (PYHKIIOHAILHUI CTaH TPy/-
Horo Biaauty xpe6ta B OI' y XJomnuiB ckiagaB
3,37 £ 0,63, y nmiuar 3,56 + 1,24, 8 KI" y xuon-
uiB 3,30 = 0,63, y giBuar 3,12 + 0,01. OTpumani
pe3ynbTaTi CBiAYaTh PO MOBHY OAHOTHIIHICTH
rpyn 3a M napametrpom (p>0.05).

5,74

31p 3.56 4,23

S N b O

Jlo oOcTekeHHS ITicns obcTexeHHS

KT Bwor
Puc. 6. /Ilnnamika moka3HHKIB THYYKOCTI XpeOTa
y IiBYaT B TPYIHOMY BiIIinI

ITo 3aKkiHYEHHIO HOCIIIKEHHS BUABIECHO II0-
3UTUBHUM TIporpec y 00ox rpymax. Cepeani mo-
ka3uuku ckianu: B OI' y xmonmis 5,74 £ 0,28, y
nipyat 6,01 = 0,01; B KI' y xmmormmiB 4,33 + 0,71,
y nipyar 4,23 + 1,21 6ana. BigmiHHIiCTh Y OKa3-
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5,74

4,33
3,3 3,37

S N B O X

Jlo oOcTexeHHs ITicns obcTekeHHs

KT mmor
Puc. 7. Jlunamika noKa3HUKIB THYYKOCTi XpeOTa
y XJIOIL[IB B TPYIHOMY BiIIiii

HUKaX MDK 00OMa IpylnaMu € JOCTOBIPHOIO MPHU
p<0,05.

[Tpuckopene 306inbiienHs 3Ha4eHHs B Ol mo-
SICHIOETBCS BKITIOUEHHSIM JI0 TIPOTPaMH JI0JJaTKO-
BUX BIPAB JJIsl 3MIIHEHHS TIPECY 1 MACaxy.

2. M’s3u cnunu (Puc. 8-9). Jlo mouarky
peaduTITaifHOTO KOMILIEKCY CEepeaHl TOoKa3-
HUKHU cTaHy M’ si3iB cuHu B Ol Oynu Ha piBHI
1,81 + 0,65 6ana y xmonmiB ta 2,77 + 0,60 y miB-
yart, B KI" Bignosigno 1,68 + 0,54 ta 2,02 + 1,14.
L1i 3HaueHHs BKa3yIOTh Ha J1y>Ke HE3HAYHUI TTPO-
rpec y BITHOBICHHI Ta TPEHOBAHOCTI M’S3iB
CIIUHU Y OUTBIIOCTI MAIIE€HTIB.

5,77

3,74
2,77

2,02 l

Jlo oGcTexeHHs Ilicns obcTexeHHs
KT o

. 8. Ha4YeHb TOH M’SI31B TYII
Puc. 8. IIporpec 3xaue OHYCYy M’sI31 Oa
y IiBYaT y M’si3aX CIIUHU

S N B~ O X

[Ticns mpoBeeHHs peabuTiTalliiHUX 3aX0/IiB
OTPUMAHO TaKi PE3yJbTaTH: CepeHl 3HAYCHHS B
OI' cranoBwmm y xsyoniiiB 4,90 + 0,69, y miBuar
5,77 £ 0,60, B KI' Bigmosiguno 3,00 = 0,63 Ta
3,71 £0,48. BigMiHHICTb y 3HaYEHHSX JO 1 Mic-
JIs1 IPOBENIeHHs peabuTiTalliiiHUX 3aX0/iB B 000X
rpymnax € 1octoBipHoto npu p<0,05.

3. JIutkoBi M’s13u Ta M’si3u crerra (Puc. 10-
11). Ilepen moyarkoMm peadimiTAitHOTO KYypCy B
OI' cepenni 3Ha4eHHS (PYHKI[IOHATBHOTO CTaHYy
JUTKOBUX M’SI3iB Ta M’SI3iB CTETHA CKJIQJANU Y
xyomi 0,58 + 0,41 6ama Ta 'y aisuar 0,77 £ 0,60.

4,9

1,68 1,81

\S]

Jlo obcTexxeHHs [Ticns obcTexeHHs
KI' B ar

Puc. 9. [Iporpec 3HaueHb TOHYCY M’s31B Tyiy0a
y XJIOTIIIB y M’s13aX CITUHU

B KT i moka3uuku cranoBwin y xioniis 0,72 +
0,40 ta y xinok 0,68 £ 0,60. Pi3auii mix mocii-
JOKYBaHUMU TpyTiaMu He OyJ10 BUSBICHO, OCKLIb-
KA IIi TPYIH 3 CaMoOro IOYaTKy JOCIHiHKEHHS
Oynu MPaKTUYHO OJHAKOBUMH 32 (DYHKIIOHATb-
HUM CTaHOM OIIOPHO-PYXOBOTI'O arapary.

3
2 1,34
1 0,68 0.77

0
Jlo oOcTeskeHHs [Ticns obcrexeHHS

Kr B or
Puc. 10. [Iporpec 3HaueHb TOHYCY M’SI31B HIKHIX
KIHITIBOK B J[iBUaT y INTKOBUX Ta y CTETHOBUX M’sI3iB

[Ticns 3aBepuieHHS peadimiTAlifHOTO KOMII-
JeKcy 3Ha4eHHs 3MiHmmucs. CepenHi 3HaYCHHS
B OI' micns pealimitamii ckiagaad y XJIOMIIB
1,72 £ 0,38 ta y aiuar 2,00 = 0,00. ¥ KI" Bix-
noBiguo 1,15 + 0,75 ta 1,34 + 0,60. Bussneni
3MiHHM Y 000X Tpynax € CTAaTUCTHYHO 3HAYYITUMHU
pu p<0,05.

2,0
1,5

1,0
0,72 0,58

|
0
Jlo obcTexxeHHs [Ticist obcTexxeHHS
KT Bmor
Puc. 11. IIporpec 3Ha4eHb TOHYCY M SI3iB

HWKHIX KiHIIBOK Y XJIOMIIIB Y JTUTKOBUX
Ta y CTETHOBUX M’SI31B
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AHai3 OTpUMaHHUX PE3yJbTaTIB il Yac Mpo-
BEJICHHS JIOCJIIKEHHsI BUSIBUB MPOTPEC Y MOKa3-
HUKaX TAalli€HTIB 13 BUKPHUBIICHHIM XpeOTa, 30-
Kpema B PO3IVISIHYTiH 001acTi THYYKOCTI XpeOTa.

OO6roBopenHs. B pocmikeHHI NpHHATIO
ydacTh 20 MmaiieHTiB, Y0JIOBIYOI Ta )KiHOUOT cTaTi
nopiBHy. [lamienramu Oynu mkomnspi 10-14 po-
kiB. Ix 6yno moxineno ma ocHoBHY rpymy (OI') Ta
koHTpoJbHY rpyny (KI').

Pe3ynbraTtu npoBeAeHOTO TOCIIKEHHS CB1JI-
4yaTh MPO TMOKPAIIEHHS] THYYKOCTI TPYAHOTO Ta
MOTNIEPEKOBOTO Biainy Xxpeora: (Xcp. = o) B OI
nepes MoYaTkoM AOCHiIKEeHHs y xjoniiB 5,31 +
0,37, y miBuat 6,31 + 1,12 6ana, B KI' y xmomnis
4,85 + 0,69, y miBuar 5,00 = 1,15 6ana (p> 0,05).
[Ticns 3aBepiieHHs Kypcy pealdimiTaniiHuX 3ax0-
niB (Xcp. = 6) B OI': y xmonmiB 9,63 + 0,92, y
miBuat 9,58+ 0,53 0aina, B KI" ananoriuno - 6,48 +
0,67; 6,01 = 1,07 6ama. 3611bIICHHS] TOHYCY M-
31B CIIUHU, MEpe]] MOYaTKOM J0CHipKeHHs (Xcp.
+ ) B OI' Oynu Ha piBHi 1,81 + 0,65 6ana y xor-
uiB ta 2,77 £ 0,60 y nipuar, B KI" BigmosigHo 1,68
+ 0,54 Ta 2,02 + 1,14. 11i 3HaueHHs BKa3ylOTh Ha
Jy’Ke He3HAYHUI MpOorpec y BiTHOBIICHHI Ta Tpe-
HOBAHOCTI M S31B CIIMHU y OUTBIIOCTI MAIli€HTIB.
[Ticns 3aBepiieHHs Kypcy pealdimiTaniiHuX 3aX0-
niB (Xcp. = 6) B OI' cranoBum y xmoniis 4,90 +
0,69, y niguar 5,77 + 0,60, B KI" Bignosiguo 3,00
+ 0,63 Ta 3,71 + 0,48. BigmMiHHICTD Y 3HAYCHHSIX
710 1 TIICTISt MPOBEACHHS peadlmTaIliiHuX 3aX0/iB
B 000X rpymax € g0ctoBipHOO mipH p<0,05.

MixHaponHe TOBApUCTBO  OPTOIMEAMYHO-
ro Ta peadUTTaliifHOrO JIKyBaHHS CKOJIO3Y
(SOSORT) nocaimxye MeToau NpopIaKTUKU Ta
JIKYBaHHS CTPYKTYpHHUX 3MiH XpeOTa 6e3 Xipyp-
riuHoro BTpydyaHHs. Meromu ¢i3udHOl Teparii,
30kpema, (izuuni BupaBu, SOSORT omyOmiky-
BaB B KypHaui «Scoliosis and Spinal disorders»
(Negrini, S., Donzelli, S.). e Oymno omucano
peKOMEeH/IaIiil 10 MEepPIOAMYHOCTI 3aCTOCYBaHHS
TeparneBTUYHUX CEaHCIB BiJ 2 710 7 pa3iB Ha THX-

ISSN 2786-6661
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JIEHb, 3aJIE)KHO BiJl CKIAIHOCTI, METOOUKH, MOTH-
Barlil Ta MOKJIMBOCTEH HaIl€HTa.

Y ngaHoOMy IOCIHIIKEHHI MiITBEPIKEHO, II0
IHAMBIAYyaNbHUNA TiAX1A, MiA0ip BOpaB, METOMIB
peabimitanii Ta 30UIbIICHHS CceCiii Ha THXIIEHb
CHpUsi€ MBUALIOMY 1 SKICHIIIOMY BiJIHOBJICHHIO.

@di3uuHa Tepamis BiIIrpae BaKJIMBY pPOJb
y JiKyBaHHI Ta MiATPUMII CTaHy XBOPOTO 3i
ckomiozom (Seleviciene, V., Cesnaviciute, A.,
Strukcinskiene B.). JlikyBasibHa riMHacTUKa BH-
KOPHUCTOBYE CIEIlabHI KOMIUIEKCH, CIIPSIMOBaH1
Ha 3MIIHCHHS M’ 5131B CIIMHH 1 KOPEKIIIIO MOCTABH.
Kpim Toro, ¢izuyHa akTUBHICTH 30epirae ruyd-
KicTh XpeOTa 1 miATpuMye 3arajibHuil Qi3udHui
CTaH TAIli€HTa.

BucnoBxku

[TpoanamnizyBaBiy pe3ylbTaTH MOCIiIKEHHS,
MO)KHA 3pOOMTH BUCHOBOK, IO pPO3poOJieHa aB-
TOpChKa Mporpama peadinitanii namieHTis 3 C-mo-
TiOHUM cKomio3oM 11 cTymeH o MpUCKOPIOE Mporec
OJy’KaHHS 1 IEPEePUBAE MPOTPECYBAHHS 3aXBOPIO-
BaHHSI, @ TAKOXK OUIbII e(peKTUBHA Y MOPIBHSAHHI 3
KJIACUYHUMU peabiTiTallifHUMU IporpaMaMH.

DiHaHCyBaHHS

Jlane mocimipKeHHS HE OTPUMYBAJIO 30BHIIII-
HbOTO (hIHAHCYBaHHS.

Konduikr inTepecin

ABTOpHU 3asBIAIOTH NPO BIJCYTHICTH KOH-
¢uikTy iHTEepeciB.

3roga Ha nmyoOJjikaniro

Yci marienTy, o MaroTh BIIHOIICHHS 10 Py-
KOITMCY JJAJIM 3TO/y Ha MyOJIiKaIliio JaHO1 poOOTH.
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Abstract: scoliosis is a common orthopedic disorder affecting 5-9% of children, with severe spinal
deformities accounting for 0.5-0.6% of cases. As spinal deformities progress, the shape of the chest and
pelvis inevitably changes. The pathological process involves the heart, lungs, abdominal organs, and
pelvic organs, leading to compromised respiratory function and hemodynamics. In advanced cases,
nerve root tension, radiating pain, and, in some patients, compression of the spinal cord and spastic
paralysis may develop. Type C scoliosis manifests with a single curve and may occur after spine injury,
tuberculous spondylitis, or as the initial presentation of scoliosis (idiopathic). Idiopathic or adolescent
scoliosis is most prevalent in middle school-aged children, constituting 70-80% of all pediatric spinal
deformities. The earlier scoliosis develops, indicating a younger patient, the greater the growth potential
and likelihood of deformity progression. The most critical age range for scoliosis development is 10-13
vears. This article addresses key issues related to spine mobility in individuals with C-type scoliosis
in middle school-aged children. Additionally, a rehabilitation methodology is presented, incorporating
post-isometric relaxation methods into the standard physical therapy program for those with C-type sco-
liosis. The proposed methodology aims to slow the progression of the condition, enhance mobility across
all spinal segments, reduce pain syndrome, and stabilize overall health. To evaluate the effectiveness of
the developed physical therapy program for patients with C-type scoliosis, a study was conducted with
20 participants observed at the Municipal Non-Profit Enterprise "Kyiv Diagnostic Center for Children"
in Darnytskyi district, Kyiv.

Keywords: Physical Therapy Modalities, Scoliosis, Exercise Therapy, Massage, Musculoskeletal
System, Spine, Rehabilitation, Postisometric Relaxation
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Abstract: medicinal plants are the backbone of traditional medicine (Ahvazi et al., 2012), the same
can be said for modern medicine. This study represents an attempt to raise awareness of medicinal plants
indigenous to Nigeria as documented in the West African Herbal Pharmacopoeia and the African Herbal
Pharmacopoeia. Monographs of these pharmacopeia were analyzed, discussed and present visually.
Among the identified plant species in the pharmacopoeia, Fabaceae family has the largest amount of
plant species. Leaves being the most utilized medicinal plant material, with anti-inflammatory effect
being prevalent among the medicinal plants studied.

Keywords. Monograph, Nigeria, Pharmacopoeia, Plants, Ukraine, medicinal.

Introduction

A Medicinal plant is defined as a plant that pos-
sesses substances within one or more of its organs,
capable of being utilized for therapeutic applica-
tions or serving as precursors for the synthesis of
beneficial drugs (Sofowora et al., 2013).

In developing nations, like Africa, traditional
medicine (TM), is deeply ingrained within their
spiritual and cultural belief system (Amaeze et al,
2020) and in Nigeria, a wide variety of these tra-
ditional medicinal plants and materials are found,
these plants have been used in healthcare since
time immemorial, each playing a significant role in
various aspect of human lives.

According to the World Health Organization,
TM is the sum total of all knowledge and practices,
whether explicable or not, used in health mainte-
nance, also in diagnosis, prevention and elimination
of physical, mental, or social imbalance and rely ex-
clusively on practical experience (Che et al., 2017)

The West African Health Organization
(WAHO) launched the second edition of the West
African Herbal Pharmacopoeia in 2020 (WAHP,
2020).

This study represents an attempt to create valid
awareness on the medicinal plants found & grown
in Nigeria, that has become of relevance in the
West African region and has become of great use-
fulness to both urban and rural dwellers.

Aim

The aim of this study is to conduct a thorough
analysis of monographs from active African herbal
pharmacopoeia, focusing on medicinal plants ma-
terial which are permitted for medicinal used and
common in Nigeria.

Materials and Methods

In this study, we employed two significant
pharmacopoeia — The West African Herbal Phar-
macopoeia (WAHP) and the African Pharmaco-
pocia (AP) (African pharmacopoeia Vol.l, 2
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edition). The primary objective was to examine
monographs of medicinal plants contained within
these pharmacopoeias.

The structure of monograph of the WAHP, AP
are similar to that of the State pharmacopoeia of
Ukraine (SPhU) (State Pharmacopoeia of Ukraine
vol.3, add.1-5), but with significant differences.
The SPhU contains the name of the medicinal plant
(Ukrainian, Latin and English), description of the
plant, content (a brief explanation of the biolog-
ical active substances), Identification (A- Macro-
scopic analysis, B- Microscopic analysis, C- Thin
layer chromatography), Tests (Adulterant, weight
on loss of drying, total ash etc.), and quantitative
determination.

The WAHP has these same features as the SPhU.
The features that differentiate these pharmacopoe-
ias are the pharmacological actions, therapeutic in-
dications, geographic distribution, dosage, and the
storage conditions of these medicinal plants.

Results

Information from the traditional overview of
medicinal plants (Monier, 2016) were analyzed and
this study shows that 325 species and 95 families
are recognized and used for the treatment of var-
ious diseases. Cumulatively, in the West African
Herbal pharmacopoeia and African pharmacopoe-
ia, there are “226” plant monograph present. And
amongst this, only 50 plants which are confirmed

ISSN 2786-6661
eISSN 2786-667X

to be found and grown in Nigeria are analysed in
this study.

Our analysis delved into several aspects of
these medicinal plants. Firstly, we explored the bo-
tanical families to which they belong (Fig. 1).

This graph gives us a glimpse into the fami-
lies of medicinal plants found in Nigeria. There are
31 different plant families.

Notably, the Fabaceae family stands out as the
leader, having a significant number of 11 medici-
nal plant species. This emphasizes its importance
in providing plants that are used for medicines or
as supplements in food.

Following closely are the Euphorbiaceae, Po-
aceae, Apocynaceae, Solanaceae, Liliaceae, and
Sterculiaceae families, each having 4, 3, 3, 3, 3,
and 2 medicinal plant species, respectively. The
Lamiaceae family is also worth mentioning, con-
tributing 2 plant species in this context.

Additionally, we examined the specific plant
parts utilised — medicinal plant materials (MPM),
shedding light on the diverse components integrat-
ed to traditional and medicinal practices (Fig. 2).

As a result of this analysis, we observed that
in terms of usage, leaves has the highest value
amongst other MPM, with a margin of 29%. Fol-
lowing leaves, roots accounted for 17%, while
fruits constituted 11% of usage, ranking second
and third, respectively.
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Figure 1. Family of Plant materials which are present in pharmacopoeias
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Figure 2. Medicinal Plant materials of each plant which are present in pharmacopoeias

Both bark and whole plants each have a val-
ue of 9%, and seeds with 7% usage. There is
also a noteworthy observation of the utilization
of MPM like stem exudate, calyx and calycu-
lus, dried purified extract, although in lesser
amounts.

Furthermore, our investigation extended to the
pharmacological actions associated with these me-
dicinal plants, by understanding the potential ther-
apeutic effects of each plant (Fig. 3).

Each plants had a minimum of four or more
various pharmacological actions.

In the leading position is anti-inflammatory ac-
tion, which has a value of 9%. This indicates that
there is a prevalent trend among the majority of
plants, showing their efficacy in fighting inflamma-
tion within the human body.

Following closely with a difference of 1%,
are antibacterial, antimicrobial, and analgesic ef-
fect, each accounting for 8%, respectively. Some
medicinal plants with a value of 6% exhibit anti-
malarial effect, while antipyretic, antioxidant and
antifungal effect are associated 5% of these me-
dicinal plants, individually. Other pharmacologi-
cal actions like laxative, diuretic, carminative, etc
all take up 4% and 3%.

Taking into account that there are a few unique
pharmacological actions that only take up 0% of
the chart, hence exempted from the chart, like an-
tiplatelet effect, muscle relaxant, cholagogue, anti-
neoplastic, antihyperglycemic, etc. This is because
only one of different medicinal plant exhibited
these actions.

Discussions and Conclusions

This distribution highlights the rich variety of
botanical resources in Nigeria that serve for me-
dicinal purposes or as nutritional supplements.
But there is poor or no representation of most
of these 325 medicinal plants in the pharmaco-
poeias.

As aresult of this analysis, it becomes evident
that amongst the botanical families of medicinal
plants in Nigeria, according to the pharmacopoe-
ia used, the Fabaceae family stands out promi-
nently. It emerges as the family with the highest
number of medicinal plants associated with it.
Bearing in mind that Fabaceae family is one out
of many other botanical families in Nigeria.

Furthermore, leaves, roots and fruits are the
most widely utilized medicinal plant material in
Nigeria, with values 0 29%,17% and 11%, respec-
tively.
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Figure 3. Pharmacological actions of each plant which are present in pharmacopoeias

Also, there are 49 different pharmacological
actions mentioned and visually represented, with
some having 0% value which is impossible, but
this is the case because most plants that exhibit
these actions were not recorded or documented in
the pharmacopeia.

The obtained result shows that there is a need
for detailed documentation, like monographs in
pharmacopoeia, especially on medicinal plants
not mentioned, their families like Polygonace-
ae, Acanthacea, etc, their MPM, pharmacologi-
cal actions which are not widely represented 1.e.
those with 0% value, and other relevant infor-
mation on the common medicinal plants in the
Nigeria.

This published document will ensure easy ac-
cess, will provide awareness about the availability
and rich biodiversity of medicinal plants in Nige-
ria.
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dapMmakoneiiHa JikapcbKa pocjuHHa cuposuHa Hirepii,
SIKA 32CTOCOBYEThHCH B MeANLMHI Ta dapmanii

Heakanma Emmanyenna, Kapmok Yasana, Minapuenko BajenTuna
Harmionansamii Meguunmii yHiBepcuteT iMeH1 O.0. boromonsis, Kuis, Ykpaina
Address for correspondence:

Nwakanma Emmanuella
E-mail: nwakanmaemmanuella49@gmail.com

Anomauia. Jlikapcoki pociunu € ocHogoo mpaouyitinoi meouyunu (Ahvazi et al., 2012), me came
MOdCHa ckazamu i npo cyuacHy meouyurny. Hawe oocnioxcenus sense coborw cnpoby niosuwumu
00i3Hanicmv npo AiKapcvki pociunu, nowupeni 6 Hizepii, monocpaghii axux 6xo0smv 00 cK1ady
3axionoagpuxancvroi mpag'anoi papmaxonei ma Agpuxancovroi mpag'anoi papmaxonei. Monoepagii
yux ghapmaxoneti 6ynu npoananizoeaui, 06eoeopeni ma npedcmasneni naouno. Cepeod i0eHmupiko8aHux
8uodie pociun y gapmakonei poouna Fabaceae mae Haibinbuty kinvkicms 6udie pociut. Jlucms €
HAUOLIbUW BUKOPUCTOBYBAHUM JKAPCOKUM POCTUHHUM MAMEPIANOM, ceped 00CTIONCYBAHUX TIKAPCLKUX
POCTUH Nepesaxcae NPOmu3andibHull epexm.

Kuarouosi cioBa: MoHorpadis, Hirepis, hapMakories, poOCIMHY, JIKapCchbKi, YKpaiHa.
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