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MODELING CHRONIC STRESS IN LABORATORY RATS USING SOUNDS OF DIFFERENT RANGES

IState Establishment “The Institute of Stomatology and Maxillo-facial Surgery National Academy of Medical Sciences of Ukraine”

?Odesa National Medical University, Odesa, Ukraine

Under conditions of modern urbanized society, constant exposure to stressful situations is becoming a significant etiological factor in the
development of many diseases. To study the efficacy of new anti-stress drugs, adequate models of chronic stress in laboratory animals are
needed to avoid resistance to the stress factor and provide the natural progression of the adaptation syndrome.

The aim of the study was to evaluate the stages of adaptation syndrome in the modeling of sound stress by testing the behavior of
laboratory rats in an open field system.

Materials and methods. To reproduce the stress, an ultrasonic pest repeller LS-912 “Leaven Enterprise” was used, which was turned
on for 6 hours a day according to the following scheme: 2 days — ultrasound with a frequency of 30 kHz, the next 2 days — 40 kHz, the next
2 days — 50 kHz, the next 2 days — 65 kHz. Then the scheme was repeated. Testing in the “open field” was carried out for 3 minutes per rat
on the 17th, 23rd, and 46th day of the experiment in terms of the “hole-board test”, grooming, horizontal and vertical locomotor activity. The
behavioral activity of stressed rats was compared with the corresponding indicators in intact animals. Comparison of mean values between
the intact group and the group of rats exposed to sound stress was performed using Student’s t-test. The results were considered significantly
different at p<0.05.

Results. It was found that on the 17" day, sound stress caused an increase in animal anxiety with a 2.4-fold increase in the amount of
grooming. On the 23rd day of the experiment, an increase in the overall hyperactivity of stressed animals by 46.3% was recorded, indicating
their excessive excitement and fear. On the 46th day of observation, rats exposed to sound stress showed a significant decrease in locomotor,
cognitive activity and general behavioral actions by almost 2 times, which corresponds to the stage of exhaustion. The obtained results allow
the use of the LS-912 pest repeller with a change in the ultrasound range every 2—3 days to model chronic stress in laboratory rats in order to
study the effectiveness of new anti-stress drugs.

Key words: experiment, stress, sounds, rats, biophysics.
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MOJEJIOBAHHS XPOHIYHOI'O CTPECY Y JJABOPATOPHUX IIIYPIB 3A JOIIOMOTI'O1O 3BYKIB PI3BHUX
JIAITA3OHIB

Uleporcasna yemanosa «Inemumym cmomamonozii ma wenenno-auyesoi xipypeii Hayionanvnoi akademii meduunux nayx Ykpainuy,
Ooeca, Ykpaina

200ecvruil HayioHanbHuil Meduunull yHisepcumem, Odeca, Ykpaina

VY nocnijkeHHI MOBEAIHKH JTa00paTOpHUX INYPiB y CHCTEMi «BIJIKPUTE MOJICY» OILIHIOBAIU CTail aJanTaiiifHOro CHHAPOMY IiJ 4ac
3BYKOBOTO cTpecy. it BIITBOPEHHS CTpecy BHKOPHCTOBYBAIM YIBTPa3BYKOBHIl BiIIAKyBad MIKiJHUKIB, SKHH BMHUKaId MO 6 TOAWH HA
n00y. TecTyBaHHS y «BiIKpUTOMY HOJIi» MPOBOAMIN 32 TIOKA3HUKAMU «HOPKOBOTO peduieKcy», TPYMIHTY, TOPH30HTAIBHOI Ta BEPTUKAIBHOI
JIOKOMOTOPHOI aKTMUBHOCTi. BcTaHOBJIEHO, IO CTpec BUKIMKAB 30UIBIICHHS TPMBOXKHOCTI TBAapHH 3a HiABHMIUEHHS KUIBKOCTI IPYMIHTY,
301IbIICHHS 3aTalIbHO TIIePaKTUBHOCTI CTPECOBAHNX TBAPHH, & TAKOXK IIOKA3aHO CyTTEBE 3HIDKEHHS JIOKOMOTOPHOT, Ii3HABAIbHOT aKTHBHOCTI
Ta 3araJbHUX MOBEIIHKOBHX Aiif, 10 cTaail BucHaxeHHs. OTpUMaHi pe3y/bTaTi JO3BONSIOTH BUKOPHCTOBYBATH Bi/UAKYBay MIKigHUKIB LS-912
31 3MIHOIO Jiana3oHy YJIbTPa3ByKy KOKHi 2—3 IHI Il MOJENIOBaHHS XPOHIYHOTO CTpecy y JabopaTOpHUX INYpiB 3 METOH JOCIiIKEHHS
e(eKTUBHOCTI HOBHX aHTUCTPECOBHUX MPEHApATiB.

Kiio4oBi ciioBa: ekCriepuMeHT, cTpec, 3ByKH, IIypH, 6iodizuka.
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Relevance. The current state of human health in an
urbanized society is associated with the constant impact
of stressful situations, which is an important etiological
factor in the development of “diseases of civilization” [1;
2]. According to Hans Selye, when exposed to stressors
of any genesis, the adrenal cortex produces the same
hormones, which help the body adapt to the stressor and
provide a nonspecific response. Prolonged exposure to
a stressor and insufficient adaptive potential of the body
results in functional exhaustion, which is accompanied by
a significant decrease in resistance. This condition causes
the development of many diseases that require medical
intervention [3; 4].

Todevelop effective and affordable anti-stress prevention
schemes, convenient stress models in laboratory animals
are needed that should mimic the natural progression of the
adaptation syndrome and can be extrapolated to humans.
There are a number of different methods, including creating
hyperdynamics in a water tank for forced swimming [5],
chronic immobilization of rats in special cages, the use of
suprathreshold pain, light, electrical stimuli, hypothermia,
pharmacological agents, etc. [6; 7; 8].

The main disadvantage of the known stress models
is the development of resistance to chronic exposure to
the factor. Therefore, the idea to model chronic stress in
laboratory rats was to use the LS-912 pest repeller (Leaven
Enterprise, Taiwan) as a stressful stimulus, which allows
changing the ultrasound range from 30 to 65 kHz. Thus,
resistance to the stressful sound factor will not develop.

In general, the systemic response to stress is aimed at
eliminating or reducing stress, which is accompanied by
changes in behavioral, motor, autonomic, cognitive and
other functions of the body [9; 10]. It is known that the
shift in behavioral response under stress in animals occurs
towards the extreme states of “excitation — inhibition” of
the central nervous system, which fits into a single scale
of etiological stress activity “fear — anxiety — exhaustion”.
To study qualitative and quantitative indicators of stress,
general and special behavioral tests are used. One of
these tests, which is used mainly in a number of studies,
is the “open field” test, which allows detecting significant
disorders in the nervous, muscular and vegetative systems
of the body when assessing the impact of stress factors [11].

The aim of the study was to model chronic stress in
laboratory rats by exposing them to sounds of different
ranges.

Materials and methods of the study. The experiment
was performed on 20 male Wistar rats aged 4.5 months
at the beginning of the experiment. The duration of the
experiment was 70 days. The rats were fed with standard
combined complete food with free access to drinking
water, in accordance with the rules for the maintenance of
experimental animals established by Directive 2010/63/EU
of the European Parliament and the Council. The procedure
for conducting experimental trials was approved by the
Bioethical Review Committee of the State Establishment
“The Institute of Stomatology and Maxillo-facial Surgery
National Academy of Medical Sciences of Ukraine”
(Protocol No. 1020 of 04/30/2024).

The animals were divided into two experimental groups
by 10 animals each.

The first group was intact, the second group was
subjected to sound stress.

Sound stress was induced in rats by turning on the
sound in the audible and ultrasonic ranges. An ultrasonic
pest repeller LS-912 manufactured by Leaven Enterprise
(Taiwan) was used as a sound source. The device has an
ultrasound emission range from 30 to 65 kHz with a sound
pressure of 130 dB, a power of 1.5 W and an area of action
of up to 232 m?. According to the manufacturer, the repeller
is effective in killing mice, rats, cockroaches, fleas, crickets,
ants and other insects.

Rats were treated with ultrasound for 5 consecutive days,
excluding weekends, for 6 hours per day (from 10.00to 16.00)
according to the following scheme: 2 days — ultrasound at a
frequency of 30 kHz, the next 2 days — 40 kHz, the next
2 days — 50 kHz, the next 2 days — 65 kHz. Then the scheme
was repeated. If a new frequency was used on the last day of
the week, the same frequency was used on the first day of the
following week. Sound of the audible range was also added
to the ultrasound for 1 hour each day (from 10.00 to 11.00)
by fixing the sound control button on the device body. The
repeller was installed at a distance of 3 m from the cages with
rats at the same level as them.

The degree of stress of the animals was assessed by
the behavioral test “open field”, which was conducted
on the 17th, 23rd and 46th day from the beginning of the
experiment. For the test, a square plastic arena with a side
of 60 cm and 30 cm high boundary walls was used. The
arena surface had 16 holes with a diameter of 3.6 cm and
was divided by painted lines into 25 equal square segments
with holes placed at the corners of the segments.

The test duration for each rat was 3 minutes. The area
around the field was not illuminated during the test; a single
50 W illuminator (incandescent lamp) was installed 1 m
above the field and illuminated only the field surface. The
test was conducted in complete silence with no outside
sounds. The test rat was removed from the cage, placed in
the central segment of the arena and observed for 3 minutes
of the test. Before testing the next animal, the arena was
thoroughly cleaned with wet and dry cloths. The number
of the following actions of the rats was recorded: crossing
lines (locomotor horizontal activity), examination of holes
(immersion of the head to the level of the eyes or attempts
to penetrate the holes — “hole-board test”), performing
hind legs stands (locomotor vertical activity), grooming —
washing the face and cleaning the fur (anxious grooming),
the total number of actions.

A line crossing was considered to be the movement of
the rat through the nearest line of the square segment or the
passage through the burrow if such a crossing was made
with both hind limbs.

The results of the study are presented as arithmetic
means with standard errors. Comparison of mean values
between the intact group and the group of rats exposed
to sound stress was performed using Student’s t-test. The
results were considered significantly different at p<0.05.

Results and discussion. Studying horizontal locomotion
of rats (number of line crossings) on day 17 of sound stress
modeling, no significant changes in this parameter of animal
behavior were observed, as well as in vertical motor activity
by the number of upright postures (Table 1).
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Table 1

Behavioral parameters of rats in the “Open field” test on the 17th day of exposure to sound stress

Number of actions The sum of
Group Intersection of lines | Inspection of holes Upright postures Grooming be;ncz:iv;;)lls‘al
Intact 31.9+6.46 10.4 +1.90 5.7+0.70 0.5+0.07 48.5+5.92
Stress 30.8+6.11 9.4+0.82 6.4+0.94 1'5:8%29 47.8 +£6.99

Note: p — probability of difference from the control group.

A type of orientation and exploratory behavior of rats
is the “hole-board test” indicator — the number of holes
examined, which indicates the ability of animals to explore
the “open field” and show cognitive activity, in particular,
to look into the holes. The total number of holes examined
by rats exposed to sound exposure also did not change on
day 17 of observation (see Table 1).

When studying the activity of rats on day 17 of stress
modeling using a combination of sounds, only a significant
increase in the number of grooming 2.4 times (p<0.05) was
observed, indicating an increase in animal anxiety (see
Table 1). It is known that frequent and short "washing"
is anxiety grooming, since emotional stress during the
experiment correlates with the frequency of grooming
[12]. Manifestations of autonomic reactions in the form of
grooming frequency are considered to be markers of the
emotional state of animals. Therefore, it is believed that
grooming reflects the attempts of animals to overcome
emotional stress or a conflict situation [13; 14].

The total sum of all behavioral actions of rats stressed
by sound did not change on day 17, and a significant
increase in the number of anxious grooming at this stage
can be said to correspond to the anxiety stage of the Selye
adaptation syndrome.

Testing of animals on the 23rd day of exposure to sound
revealed a significant increase in the “hole-board test”, i.e.
the number of holes examined by 130.9% (p<0.001) and
the level of grooming frequency by 150.0% (p<0.05).

That is, we can talk about the activation of exploratory
behavior and increased anxiety. In general, the sum of all

behavioral actions on day 23 of sound stress in rats showed
hyperactivity of animals — by 46.3 % (p<0.05), indicating
their excessive excitement and fear (Table 2). According to
Selye, this is the stage of resistance.

On the 46th day of observation, a significant decrease in
the number of line intersections was recorded in rats exposed
to sound stress, i.¢., a decrease in horizontal motor activity by
57.9% (p<0.05) (Table 3). They also showed a decrease in the
“hole-board test” — the number of holes examined by 40.0%
(p<0.05), and inhibition of cognitive activity. The frequency
of grooming slightly increased against the background of its
absence in intact animals at this stage of observation. When
summarizing the number of all behavioral actions, they
decreased almost 2 times (p<0.05).

On day 46, animals exposed to regular ultrasound in
combination with audible sound showed a significant
decrease in motor and exploratory activity. Researchers
associate low motor activity with increased emotional
reactivity. This condition can be characterized as inhibition
of the nervous system, increased stress and emotionality.
According to Selye, this is the stage of exhaustion.

As a result, during 46 days of exposure to combined
sound stress in laboratory rats, the LS-912 pest repeller
was able to model all stages of the adaptation syndrome
according to Selye, who proposed to distinguish three
stages of stress: anxiety reaction, resistance (adaptation)
stage, and exhaustion. The anxiety stage was recorded on
the 17th day of exposure to sound stress, the resistance
stage on the 26th day, and the exhaustion stage on the 46th
day of stress modeling.

Table 2
Behavioral parameters of rats in the “Open field” test on the 23rd day of exposure to sound stress
Grou Int pr Number of actions The sum of behavioral
P noefr lsitl:lcegon Inspection of holes Upright postures Grooming actions
Intact 22.9+2.29 5.5+0.76 4.0=0.78 0.4+0.09 32.8+5.50
12.7+0.76 1.0+ 0.41 48.0 £4.22
Stress 28.8+4.45 p<0.001 5.5+0.86 <0.05 p<0.05
Note: p — probability of difference from the control group.
Table 3

Behavioral parameters of rats in the “Open field” test on the 46th day of exposure to sound stress

Number of actions
Grou Int ti The sum
P n Oefr lsii;cegon Inspection of holes Upright postures Grooming of behavioral actions
Intact 16.4+2.46 6.5+0.91 1.4+£0.35 0 24.3+433
6.9+1.19 3.9+£0.53 12.7+2.55
Stress <0.05 p<0.05 1.6 +£0.43 0.3+0.05 p<0.05

Note: p — probability of difference from the control group.
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Thus, the present study proves that the use of the
LS-912 pest repeller with a change in the ultrasound
range every 2-3 days can be used to model chronic stress
in laboratory rats. The device is very convenient and its
operation does not require manipulation of each animal like
in the case when modeling immobilization, hyperdynamics
or administration of pharmacological agents. Therefore, we
can recommend the use of the LS-912 pest repeller to study
the effectiveness of new anti-stress drugs and regimens.

Conclusions. On the 17th day of exposure to the
combination of sounds, a significant increase in the
number of grooming was observed in rats 2.4 times, which
indicates an increase in animal anxiety and corresponds to
the anxiety stage of the Selye adaptation syndrome.

On the 23rd day of exposure to sound, an increase
in the “hole-board test” was found, i.e., the number
of holes examined by 130.9%, the level of grooming
frequency by 150.0%, and the general hyperactivity
of the animals by 46.3%, indicating their excessive
excitement and fear. According to Selye, this is the
stage of resistance.

On the 46th day of observation, rats exposed to sound
stress showed a significant decrease in horizontal motor
activity by 57.9%, the number of holes examined by
40.0%, and the number of all behavioral actions almost
2 times. This condition can be characterized as inhibition
of the nervous system, according to Selye — the stage of
exhaustion.
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XAPAKTEPUCTHUKA KAPIO3HOI'O YPAKEHHSA MNOCTIMHUX 3YFIB
Y AITEU 15 POKIB

BykoBuHCEKHI nep)kaBHUN MeAUYHUH yHIBepcuTeT, YepHiBii, Ykpaina
YIK 616.314-002-036.1-07-053.2(477.85)

0.1. I'ooosaneuwv, A.B. Komenvoan

XAPAKTEPHCTHKA KAPIO3HOI'O YPA’KEHHSI IOCTIAHUX 3YBIB YV AITEM 15 POKIB

Bykosuncvkuii depacagruti meouunui ynisepcumem, Yepuisyi, Yxpaina

V crarTi 1aHO OLIHKY OCOONMBOCTSIM CTaHy TBEpIMX TKAaHHH MOCTIHHUX 3y0iB y JiTel 15 poKiB 3aI€XXHO Bifl pErioHy MPOXKUBAHHS.

IHTEeHCHBHICTB Kapiecy B IbOTO KOHTHHIEHTY AiTel craHoBmia (4,55+0,38) ypaxeHux 3y0iB, 0 iHTEPIPETYETHCS K BUCOKA. Y CTPYKTYpi
iHIeKCY IOMiHYBaJIM Kapio3Hi ypaXkeHHs y BCIX perioHax, KilbKicTb BUaJICHUX 3y0iB y BinkHuibkoMy paiioni cranosuia 3,50%, y J{HicTpoB-
cokoMmy — 0,45% Tta B UepHiBeupkomy — 2,28%. Y 15-piuHux miTell ypakanucs kapiecoM HaiyacTie nepii HkHi Monsipu (24,65%), nepri
BepxHi Mosipu (21,65%), npyri Huokai Momsipu (17,97%). XapakTepHUM € OEAHAHE YpaXKeHHS KITBKOX TPy 3y0iB Ta KilbKOX IIOBEPXOHb HA
oztHOMY 3y0i, Hacammepes Ha Mossipax. HaiiBuila yacTka AiarHOCTYBaHHS Kapiecy Ha jKyBaJbHHUX MOBEPXHAX — 67,88%, a 3riaHO 3 iHAEKCOM
ICDAS |, 0 B Mexax emaii 3 yactoToro 53,83%.

Kurouosi ciioBa: z1iTH, Kapiec, HOMMPEHICTh, IHTEHCHBHICTB, JIOKAJIi3allis Kapiecy, MMOMHA YpasKeHHS.

UDC 616.314-002-036.1-07-053.2(477.85)

0. I. Godovanets, A. V. Kotelban

CHARACTERISTICS OF CARIOUS LESIONS OF PERMANENT TEETH IN CHILDREN AGED 15

Bukovinian State Medical University, Chernivtsi, Ukraine

Introduction. The article provides an assessment of the features of the condition of the hard tissues of permanent teeth in 15-year-old
children, depending on the region of residence.

The aim of the study is to characterize the condition of the hard tissues of teeth in children aged 15 living in different regions of Bukovyna.

Matherials and methods. To solve the goal and tasks of the research, we examined 235 children aged 15 in 13 schools of the Chernivtsi
region. The following groups were selected: I — 69 children in Vyzhnytskii, IT — 90 children in Chernivtsi, and III — 76 children in Dnistrovskii
districts. The prevalence, intensity of caries of temporary teeth, level of intensity, ICDAS, ,in different regions of Chernivtsi region were
analyzed.

Results. The value of the “DMF” index also increased to (4.55+0.38) affected teeth and corresponded to a high level of intensity in all
regions.

The structure of the index was also dominated by the “D” component in all regions, the number of extracted teeth in Vyzhnytskii district
was 3.50%, in Dnistrovskii — 0.45%, and in Chernivtsi —2.28%. in 15-year-old children, the first lower molars (24.65%), the first upper molars
(21.65%), and the second lower molars (17.97%) were most often affected by caries. A combined lesion of several groups of teeth and several
surfaces on one tooth, primarily molars, is characteristic. The highest proportion of caries diagnosis on chewing surfaces is 67.88%, and
according to the ICDAS | index, within enamel with a frequency of 53.83%.

Conclusions. Therefore, 15-year-old children were diagnosed with the highest rates of prevalence and intensity of caries of permanent
teeth. The obtained data indicate the need to develop curative and preventive measures to preserve the health of children, as well as the rational
organization of dental care for children.

Key words: children, caries, prevalence, intensity, localization of caries, depth of damage.

IMocranoBka mpo6saemu. Kapiec € HalinommpeHimmm
CTOMATOJIOTIYHUM 3aXBOPIOBaHHSM Yy JiTeH Ta JOpoc-
mux [1; 2]. B YkpaiHi piBeHb 3aXBOPIOBAHOCTI € BHCO-
KHM, OJTHaK ITOKa3HUKH 3MIHIOIOTHCS 3aJIEXKHO BiJl PErioHy
[3-5]. Amxe Ha PO3BUTOK Kapiecy BIUIMBAIOTH Pi3HI YMH-
HUKH, 30KpeMa i kirimaro-reorpadivai ymosu. Mu mpoBenu

© O.1. TonoBauenp, A.B. Korens6an, 2024

CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.

eI IeMIONIOTIUHI TOCTiKeHHS B 13 mIKomaxX pisHUX paio-
HiB YepHiBenupkoi oOmacti. Ll HO3070TIs TIarHOCTYEThCS
B 92,91% 15-piunux mire#t [6]. Mu Big3Haummu, mo 4ac-
TOTa Kapio3HOTO YpaKeHHA B [iTeH 3MiHIOBAIACS HE JIUIIIE
i3 BIKOM, a 1 3aJIeXKHO Bif Jokamii. HeoOxigHicTs po3po0Kn
Ta TPOBEACHHS PETIOHAILHO aJanTOBAaHUX MPOQiTaKTHd-
HUX 3aXOJliB 13 METOIO IMiABUIIICHHS PE3UCTEHTHOCTI eMaJli
3YMOBJIIOE€ TIOTPEOy BHBYMTH OCOOIMBOCTI CTaHy TBEPIUX
TKaHWH 3y0iB y JiTeil pi3HMX BIKOBUX TPYI, MOPIBHATH
B IMHAMIIIl | BU3HAYUTH YUHHUKH, [0 CIIPUSIOTH PO3BUTKY
Kapiecy.
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Mera aociizkeHHs] — OXapaKTepH3yBaTH CTaH TBEp-
X TKaHUH 3y0iB y AiTer 15 pokiB, M0 MPOXXUBAIOTH Y Pi3-
HuX perionax bykoBuHn.

Marepiamm i meromu. [l BupiliCHHS METH Ta
3aBIaHHS JOCTIKCHHS HaMu Oyino obcrexeno 235 mitei
15 pokiBy 13 mikonax YepHiBerpkoi 06sacti. Bumineno taki
rpynu: I — 69 nitet y Brxaunpkomy, 11 — 90 niteit y Uep-
HiBerpkomy Ta I — 76 nmiteit y JIHICTpOBChKOMY palioHaX.
AHaJi3yBaJii IOIUPEHICTh, IHTEHCUBHICTD Kapiecy THMYa-
COBHUX 3y0iB, piBeHb IHTEHCHUBHOCTI, 1HJIEKC MKHApOIHOL
CUCTEMU BHSBIICHHA Ta OIiHKH Kapiecy — The International
Caries Detection and Assessment System (ICDAS | )y piz-
HUX perioHax YepHiBernpkoi obmacti. [lommpenicts kapi-
€Cy OILIIHIOBAJIX 3a KUIBKICTIO HiTeH, ypa)keHUX KapiecoMm,
Yy BiJICOTKax IO 3araibHOi KiTBKOCTI oOcTexxeHux. IHTEp-
MIPETAalilo Pe3yJbTaTiB MPOBOIMIM 3TiJHO 3 HOMEHKJIATY-
poro BOO3, ne 3nauenns Bix 0 10 30% poO3LIHIOETHCS K
HU3bKa MOIIUpPEHICTh, Bix 31 mo 80% — cepenns, Bixm 81
10 100% — BHCOKa MOIMIMPEHICTh Kapiecy 3y0iB. Y KOXHOT
JUTUHH IHTEHCHBHICTH Kapiecy HOCTIMHHX 3y0iB BH3Ha-
yanu 3a ingexkcoM «KIIB», ne «K» —3y0, ypaxenuii kapi-
ecoM, «II» — 3armomboBanmii 3y0, «B» — Bunanennii 3yo
3 MPHUBONY YCKIAJHEHBb Kapiecy. Jlns miei BikoBoi rpymu
BOO3 (WHO EURO, 1999) pexomeHaye OIliHIOBaTH
piBers «KIIB» 3a Takumu kputepismu: (0-0,50) — myxe
au3bkui; (0,51-1,50) — am3ekwmit; (1,51-3,00) — cepenHiit;
(3,01-6,50) — Bucoxkwmit i (6,51-10,00) — myxe BHUCOKHH.
OuiHtoBany Kapiec 3y0iB 3rigHo 3 MiKHapOIHOIO CHCTe-
MO0 BU3HaueHHs Ta ouiHkK Kapiecy — ICDAS. [lis nopis-
HSHHSI TIOKAa3HUKIB YpPaKEHOCTI KapiecoM BUKOpPHCTaHI
kputepii ICDAS II (1-6) [4].

CTaTHCTUYHO OLIHWJIM CTYIIHB BIpOTIZHOCTI OepKa-
HUX pe3yIIbTaTiB.

JocimKeHHs TPOBOAMIIOCH 13 JOTPUMaHHIM MPUHIIN-
miB [enmbciachkoi nexnaparii CBiTOBOT MeTUIHOI acomiartii
«ETnuHi 3acany MeIMYHUX JOCIIJDKEHB, IO CTOCYIOTHCS
JONICBKUX CY0’ €KTIBY (BUCHOBOK KoMicii 3 OioeTnkn byko-
BHUHCBKOTO JEPXKABHOTO MEIMYHOTO YHIBEpPCUTETY, IPOTO-
xost Ne 1 Bix 21.09.2023 p.).
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Bwxaunbkuit  JIHICTPOBCHKHIA

paiion paiion

Buxyiian ocHOBHOrO Marepiady  JI0CTiIzKeHHs.
VY pesynbrari NpOBEAEHHX HAMH JIOCIIKEHb BCTaHOB-
JICHO BUCOKY TMOIINPEHICTh Kapiecy 3y0iB y miteit 15 pokis
(puc. 1). Y Mexax nporo BiKOBOTrO Iepiojny HalBHIII 3Ha-
YeHHS MOKa3HuKa y BxHaupskomy paitoni (98,55%), Haii-
HIK4i — B UepHiBenpkomy (84,44%). Taky TeHIeHIIII0 MU
OB SI3YEMO i3 JIOCTYIIHICTIO HaJaHHS CTOMAaTOJOTIYHOL
JorroMord B UepHiBEIIbKOMY paifoHi MOPIBHAHO 3 iHITMMHA
perioHaMmu.

3nauenns iHaekcy «KIIB» Takox 3pocrano Ha 32,96%
(3 3,05+0,22 y 12-pivanx no 4,55+0,38) i Biamoimaio
BHCOKOMY PIBHIO IHTEHCHBHOCTI B yciX perioHax (tatm. 1).
YacTtka kapio3Hux 3y0iB cranoBwia 60,65%, miom6o-
BaHux — 35,82%, Bumaneuux — 1,97%. Bapro Bim3na-
YUTH 3MIHY 1IOTO CHIBBIIHOIIEHHS B PI3HUX pErioHax:
y BrwxHunpkoMy paiioHi Maiike OHaKOBa KiJIbKICTh Kapi-
o3HuX (48,04%) i momboBanux 3y0iB (48,14%), Bunane-
HuX — 3,50%. Y [HicTpoBChKOMY Ta UepHIBEIILKOMY ITepe-
BakaB KoMITOHEHT «K», BiamosimHo 64,63% Tta 70,48%,
JacTKa IroMOoBaHux 3y0iB Oyma 33,33% ta 27,00%, Buna-
nenux — 0,45% Ta 2,28%.

[IMono xommnonenTa «K», To HaiibiIbIIa KITBKICTE Kapi-
03HHX 3y0iB Ha omHOTO ObOCcTEe)KeHOoTO (4,8840,65), p<0,05,
Oyma B MemKkaHIB J[HICTPOBCHKOTO paiiOHy, 30Kpema
B xJromniiB; Haiimenmia (1,73+0,44), p<0,05 — y aiByar 1»0ro
K periony. [TnomboBaHuX 3y0iB Ha OIHOTO OOCTEKEHOTO
Haiioinpie y Brmxannpskomy paiioni (2,38+0,26) cepen
nisuar ta gemo Menie (0,64+0,25), p<0,05 — y xJomiiB
JuicTpoBcbkoro paiioHy. Bunanenux 3y6iB y aiBuar J{Hi-
CTPOBCBHKOTO paiioHy He Oyio BusBiIeH0. OnHaK HalOiIbIIe
BU/IQJICHUX JIarHOCTOBAaHO B XJIOMIIB BIKHHIIBKOTO
paiiony (0,22+0,13), p<0,05.

Y 49,27% niteit BikHULBKOTO paiioHy OyB BHCOKHI
piBeHb IHTEHCHUBHOCTI Kapiecy, Ha 8,70% MeHIe — miTeH i3
cepenHiM piBHeM (Tabi. 2). YacTka miTeit 3 HU3BKUM DiB-
HeM CTaHOBHJAa BChOro 8,69%. YV CTPYyKTypl ypakeHOCTi
kapiecom miteit J{HicTpoBchkoro Ta UepHiBeBKOTO paiio-
HIB JIOMiHy€e cepenHiii piBeHb: 43,42 ta 35,55%, mami —
BUCOKHI1 piBEHb y TPETUHH 00CTEXeHHX (BiaNoBiaHO 36,84

89,78
84,44
YepHiBeubKuit Pasom

paiion

Puc. 1. ITomupenicts kapiecy nmoctiiiHux 3y0iB y aiteii 15 poxkis 3ajexHo
Bi/l pailoHy npokuBaHHSA
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Tabmuus 1
CTpykTypa iHTEHCHUBHOCTI Kapiecy noctilinux 3y0iB y aireii 15 pokis
PaiioH / nokasHuk KIIB K 11 B

g xyonmi (n=22) 5,45+0,72 2,91+0,71 2,27+0,52 0,22+0,13
M

A

E niBgara (n=47) 4,57+0,39 2,06+0,35 2,38+0,26 0,14+0,06
X

S

m pazom (n=69) 4,85+0,35 2,33+0,33 2,34+0,24 0,17+0,06
’E xyonti (n=46) 5,58+0,74 4,88+0,65* 0,64+0,25* 0,05+0,05
-]

Q

2 niBgara (n=30) 3,80+0,58 1,73£0,44 1,96+0,40 -

I

Q

g pasom (n=76) 4,4440,47 2,87+0,42 1,4840,28*** 0,02+0,02
’E xonti (n=40) 3,47+0,46* 2,45+0,43 1,00+0,26* 0,02+0,02*
W

=

2 niBgara (n=50) 5,10+0,45 3,60+0,42%* 1,34+0,22%* 0,16+0,05
o}

=

2 pazom (n=90) 4,37+0,33 3,08+0,31%%* 1,18+0,17%** 0,10+0,03

IMpumitky. 1. * — pi3HAI MiX ITOKa3HHKAMHM XJIOMIIB, BiporigHa (p<0,05); 2. ** — pi3HUIS MiXK ITOKa3HUKAaMH JiBYAT, BIporigHa
(p<0,05); 3. *** — pi3HULA M’k CyMapHUMH IOKa3HMKAMH JIiBYAT i XJIOMLIB, BiporigHa (p<0,05).

Tabmuusg 2
PiBenn ypaxeHocTi kapiecom nocriiinux 3y0iB y aiteii 15 pokis
PiBenb iHTEeHCHBHOCTI Kapiecy
Paiion HM3bKHI cepeHii BHCOKMIA

% abc. % abc. % abc.

BrxHunbkuit (n=69) 8,69 6 40,57 28 49,27 34
JlaicTpoBchkuit (n=76) 14,47 11 43,42 33 36,84 28
Yepuiselbkuit (n=90) 15,55 14 35,55 32 33,33 30

ta 33,33%). KinbkicTe miTeil 3 HU3BKOI IHTCHCHBHICTIO
Kapiecy € HalHIKYOIO 1 cTaHOBUTH 14,47 Ta 15,55%.
Xoya 3 BIKOM NOIIMPEHICTh Kapiecy 3pocTae Ta TEH-
JICHII] II0JI0 PO3TallyBaHHS KapiO3HWX IOPOXHUH 3aJId-
OIVITACS. Taki X, SK y TOMEPEAHHOMY BIKOBOMY MeEpiofi
(puc. 2). Maitxe nonosuHa (46,30%) ycix HOPOKHHH PO3-
TAIIOBYIOTECS Ha IIEPIINX MOJIApaXx, Jajl Ha APYTUX MOJIS-
pax (23,26% Bumankis), Apyrux mnpemosspax (8,63%),
LHeHTpaJbHuX pidusax (6,09%), mnepmux mpemonspax
(4,44%) ta OoxoBuX pi3usx (2,21%). Haiipiame kapio3Hi
YIIKOJDKEHHS liarHocTyBaiy Ha ikiax (0,66%).

Haszarain kapio3Hi MOPOXHUHU B 15-piyHMX JiarHOCTY-
BAJINCSI Maiike 3 OJIHAKOBOIO YAacCTOTOIO SIK HA HIDKHIN, TaKk
1 BepxHiii menenax (tadin. 3).

Ta Km0 mHpoaHaNi3yBaTH CTPYKTYpY YpaXeHb, TO
MO)KHA BII3HAYMTH, IO IXHIO YeTBEPTY YacTHHY (24,65%)
CTAaHOBWIM TIepIIl HWXHI Moisipu, sty (21,65%) —
BEpPXHI MepIIi MOJSIPH, Aaii 3 9acTkoro 17,97% — HiokHI
Ipyri Momspu. Y pemTH 3yOiB Kapio3HHX IOPOXHHUH
Ounblle HAa BepXHiW mieseni. BepxHi IeHTpanbHi pisii
ypaxanucst 3 4actotor 5,52%, uHwxkHi — 0,57%; BepxHi
6okoBi pizui — 2,99%, umxkui — 0,11%; neprunii BepxHii

= [lenTpanbHuii pizens
= [lepmnii mpemosnsip

u Jlpyruii Mossip

= BokoBwii pizerb

= Jlpyruii npeMorsip

i)

Hepmnit monsap

Puc. 2. CTpykTypa Kapio3Horo ypa:keHHs 3y0iB y aireii 15 pokiB
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Tabmuusg 3

CTpykTypa ypa:keHHs NOCTiiHNX 3y0iB y aiTeii 15 pokis 3aeskHo Bij perioHy npo:XxuBaHHA

BH):(HHIIL-KHﬁ JlHicTpoBchbKuii paiioH | YepniBenbkuii paiion Beboro
3y6u paiion (n=69) (n=76) (n=90)
abc. | Y% abc. | % abc. | Y% abc. | %
BePXH# HIeJiena
LECHTPAJIbHUI pi3elb 22 7,77 5 2,61 21 5,32 48 5,52
OOKOBHIT pi3elb 11 3,88 9 4,71 6 1,52 26 2,99
IKJI0 0 0 2 1,04 2 0,50 4 0,46
NepIIKi TPEMOJIIp 9 3,18 9 4,71 15 3,80 32 3,68
JpYyTHii IpeMOoILsp 14 4,94 8 4,18 27 6,85 49 5,64
HepIIni MOJISIp 68 24,02 30 15,70 99 25,12 188 21,65
JIPYTHid MOJISIp 12 4,24 13 6,80 21 5,32 46 5,29
paszoM 136 48,05 76 39,79 191 48,47 403 46,42
HUKHA [Iesiena
HEHTPaIbHUIN pi3elh 3 1,06 1 0,52 1 0,25 5 0,57
OOKOBHII pi3elb 1 0,35 0 0 0 0 1 0,11
IKJI0 0 0 0 0 2 0,50 2 0,20
MepIIUil IpemMoIsp 1 0,35 3 1,57 3 0,76 7 0,80
JPYTHIA TIPEMOIISIP 9 3,18 9 4,71 8 2,03 26 2,99
MEPIINA MOJISIp 91 32,15 59 30,89 64 16,24 214 24,65
JpyTUi MOJISIp 42 14,84 43 22,51 71 18,02 156 17,97
pasoM 147 51,94 115 60,20 203 51,52 465 53,57

npemosip — 3,68%, HwxkHiit — 0,80%; apyruit BepxHiii
npemosip — 5,64%, HwkHIA — 2,99%. Xo4 yacTka Ko
MiHiMabHa, MeHIe 1%, Ta BCe K Ha BEpXHIHM Imeneri
MTOPOXHUH OLTbINe HiXK Ha HIKHIHN: 0,46% Ta 0,20%.

VY niTeii 3aydaroThCsl B MATOJNOTIYHUHN TMPOIEC OIHO-
YacHO JIEKIbKa TPYII 3y0iB Ta 3aJIeKHO BiJl PETioHY IpO-
JKUBAaHHS 30epiraroThCsl 3araibHi TEHACHINI CTPYKTypH
YIIKO/DKEHUX 3y0iB.

OCKIiTBKY YacTKa ypaskeHHs1 00KOBOI IrpymiH 3y0iB € Haii-
BHIIIOIO, TO i OiNTbIIIE TIOJIOBHHHU BiJl yCiX Kapio3HUX ITOPOXK-
HUH J[IarHOCTYBaJIM Ha >KyBaJIbHIN TOBEPXHI MOJSIPIB Ta
npemoJisipiB (67,88%), cyMapHO 1’SITy YacTHHY BHSIBIISUIH
Ha KOHTAKTHUX MOBEPXHAX ycixX rpyn 3y0iB: 14,23% — Ha
MenianbHili Ta 6,38% — Ha mucTanbHil (Tadn. 4). HalimeHtire

YILIKO/PKEHb eMaJti 0yI1o Ha BeCTHOYIISApHIiil TOBEpXHi Pi3LiB —
8,75% Tta 2,73% — Ha opaibpHiil moBepXHi. Y AiTeH BOTO
BiKy MH CIIOCTEpIrajy ypakeHHsS JBOX-TPbOX ITOBEPXOHb
y MeXax ofHOro 3y0a, Haifuactime MoisipiB. Takux Bumaa-
KiB, SIK 1 B TIOIIEPETHHOMY BIKOBOMY Hepiofi, OyJo MeHIIe
10% i criocTepirasicsi BOHH TAKOXK Y MEILIKAHIIIB TiPCHKOTO
paifony. Hazaran y pi3HuX perioHax oOmacti 30epiraimcs
3arajbHi TEH/IEHIIii pO3TaIIyBaHHS MOPOKHIH.

AHaii3 Kapio3HUX TOPOKHUH 33 TNIMOMHOIO ypakKeHHS
B AiTel 15 pokiB mokaszas, IIO IMOJIOBHHA IMATOJIOTIYHOTO
MpOILIECY B MOCTIHHMX 3y0ax pO3TAIIOBYETHCS Ha MOBEPXHI
emaii (53,83%), tpertuna (29,93%) — B ii toBmi. [ om0
ypaxkeHHS JAEHTUHY, TOo 6,38% TOpOKHUH B Me)kax
tanoBoro ta 10,94% B Mexax MpUIyIbnapHoro (Taom. 5).

Tabnuus 4
CTpyKTypa po3TallyBaHHA KAPiO3HUX MOPOKHMH HA Pi3HUX NMOBEePXHAX NOCTiHHMX 3y0iB y aiteii 15 poxis
Buwxnuubkuii paiion JHicTpOBCcHKUI paiioH YepHiBeubKuii paiion Beboro
IMoBepxHi (n=69) (n=76) (n=90)
abc. % abc. % adc. % aoc. %
MeZiaibHa 29 13,12 19 17,27 30 13,82 78 14,23
JACTaIbHA 9 4,07 12 10,90 14 6,45 35 6,38
BeCcTHOYISIpHA 13 5,88 8 7,27 27 12,44 48 8,75
opajbHa 4 1,80 3 2,72 8 3,68 15 2,73
KyBaJIbHa 166 75,11 68 61,81 138 63,59 372 67,88
Tabmmi 5
AHaJji3 Kapio3HOro ypas;keHHs MOCTidHuX 3y0iB y aireii 15 pokis 3riano 3 ingexcom ICDASII,
BuaxHMIbKUI paiioH JIHicTpoBCchbKUi paiioH YepHiBeubkuii paiion Beboro
Innéuna (n=69) (n=76) (n=90)
a0c. % abc. Y% a0c. % a0c. Y%
1-2 138 62,44 61 55,45 96 44,23 295 53,83
3 55 24,88 31 28,18 78 35,94 164 29,92
4-5 10 4,52 9 8,18 16 7,37 35 6,38
6 18 8,14 15 13,63 27 12,44 60 10,94
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Y CTpPYyKTypi TOPOXXHHH 32  JOCTIKYBaHHM
KPHUTEPIEM 3aJIEKHO BiJl pETiOHY IPOXXUBAHHS BIPOTiIHUX
BiJJMIHHOCTEW MIXK pe3yJbTaTaMi He CIIOCTEPIrajiocs.

BucnoBku. Otmxe, y 15-piuHnx aiteit 30epiranacs
TEHJCHIIISl 10 3POCTAaHHS KUIBKOCTI KapiO3HUX YpaXKEeHb.
3nauenns iHgexcy «KIIB» 3pocrano no (4,55+0,38) ypa-
JKCHHUX 3yOiB 1 BIIMOBiTANO BUCOKOMY PIBHIO IHTEHCHB-
HOCTI B yCiX perioHax. ¥ CTPYyKTypi iHIEKCy IepeBaxkana
YacTKa Kapio3HO ypakeHUX 3yOiB y BCIX perioHax, Kiib-
KiCTh BHJaJIeHNX 3y0iB y BiKHHIIEKOMY paiioHi CTaHOBHMIIA
3,50%, y AuicrpoBcrromy — 0,45% 1a B UepHiBerbKOMY —

KJITHIYHA IIPAKTHUKA

2,28%. Y 15-piunHux giteil ypaxanucs KapiecoM Hai-
YacTile Mepili HWKHI MOJISPH, IEpIIi BEPXHI MOJSPH Ta
JIPYT1 HIKHI MOJISIpU. XapaKTepHHUM € NO€THAHE yParKeHHS
KIJIBKOX Tpyn 3yOiB Ta KiJIbKOX ITOBEPXOHb Ha OIHOMY
3y0i, Hacammiepen Ha Moisipax. HaliBuina yacTka fiarHoc-
TYBaHHS Kapiecy Ha >KyBaJIbHUX ITOBEPXHSX Ta B MeXax
eMali.

IepcnexkTUBY MOAAJBIINX JOCTIXKeHb. Y MepCcHeK-
TUBI TIepen0a4aeThCcs PO3pOOKa PETiOHANBHO agaNTOBAaHOI
mporpamMu MpoQpiTAKTHKA CTOMATONOTIYHUX 3aXBOPIOBAHB
y niTei.
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MIHITHBASWBHA AJIOILTACTHKA ITYIIKOBOI I'PMIKI, ITIOETHAHOI 3 TTACTA30OM IPAMUX M’SI31B ’KHUBOTA

Hayionanvnuil ynieepcumem oxoporu 300pos’ss Yxpainu imeni I1J1. [ynuxa, Kuis, Yxpaina

Mertoro gociipKeHHs Oyio MiABUINEHHS e(heKTUBHOCTI XipYpridyHOTO JIIKyBaHHS ITYTTKOBHX I'PUIK, TIO€JHAHMX i3 {IacTa30M NPSIMUX M’s31B
KUBOTA, IIUTIXOM BHKOPHCTAHHS YIOCKOHAIEHOT PETPOMYCKYIISIPHOI ANIOTIIACTHKY.

ITponikoBano 126 mauienTiB BikoM Big 20 10 75 pokis. ¥V I rpymi (n=64) xipypriune JiKyBaHHsS BAKOHYBAJIOChH 32 YIOCKOHAJICHOIO MiHiiH-
Ba3HWBHOIO PETPOMYCKYISIpHOIO MeToaukor; y Il rpymi (n=62) — 3a metoqukoro SCOLA. Cepen ycknagHeHs 3 00Ky micisonepaniitHol paHu
y namientis I rpymm remaroma Oyna y 2 (3,1%), cepoma — y 4 (6,2%), iHbiKyBaHHS paHH HE CIIOCTEpPIraaoch, XpOHIYHUH ITicIsonepamiiamii
oinb —y 2 (3,1%); y Il rpyni remaroma criocrepiranace y 6 (9,7%), cepoma —y 10 (16,1%), indixyBanns pauu —y 3 (4,8%), XxpoHi4Hui micns-
onepatiiuui 6imb —y 6 (9,7%). Peunnuen niactasy npsmux M’s3iB y Il rpyni Bunukimmn y 7 (11,3%), a cepen narientis I rpymu —y 1 (1,5%),

110 BiIIOBi/Ia€ 3HIDKEHHIO BiTHOCHOTO pr3uKy permauy OR=0,12 (0,01-0,99).
KurouoBi ciioBa: mynkoBa rpuka, Aiacta3s IpsIMUX M’s3iB )KHBOTA, alOTePHIOIIIACTHKA.

UCD 616.381-002-089.48-035

Ya. P. Feleshtynsky, O. M. Koval

MINI-INVASIVE ALLOPLASTY OF UMBILICAL HERNIA COMBINED WITH DIASTASIS RECTIABDOMINIS

Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Objective. The study aims to increase the effectiveness of surgical treatment of umbilical hernias combined with diastasis of rectus

abdominis muscles by using advanced retromuscular alloplasty.

Materials and methods. 126 patients were involved: 95 women and 31 men. The age of patients is from 20 to 75 years. The average age
is (42+1.3) years. In the I group (n=64) surgical treatment was performed according to the improved mini-invasive retromuscular technique.
In the II group (n=62) surgical treatment was performed according to the SCOLA method.

Results and their discussion. In the postoperative period, immediate and long-term results were evaluated in patients of groups I and I1.

Among the complications from the surgical wound in patients of the I group, hematoma in 2 (3.1%), seroma in 4 (6.2%), wound infection
was not observed, chronic postoperative pain in 2 (3.1%); in the II group hematoma was observed in 6 (9.7%), seroma in 10 (16.1%), wound
infection in 3 (4.8%), chronic postoperative pain in 6 (9.7%). Recurrences of diastasis recti in group II occurred in 7 (11.3%), and among 34
patients in group I after 1 (1.5%), which corresponds to a reduction in the relative risk of recurrence OR=0.12 (0.01-0.99).

Key words: umbilical hernia, diastasis of rectus abdominis muscles, allohernioplasty.

AKTyaJIBHICTB. Y CTPYKTYpi TPIK MEPEAHBOT YepPEeBHOT
cTiHku 8—12% 3aiiMaroTh MynKoBi IprKi, ki y 60% mari-
€HTIB TOEAHYIOTHCA 3 AiacTa30M MPSMHUX M’A31B JKHBOTA
[1]. ¥ 3B’s3Ky 3 IUM aKTyaJIbHUM CTa€ BUKOHAHHS T€PHi-
OTTACTHKH TYIKOBOI TPYOKi Ta OJHOYACHA JIIKBigamist Jia-
CTa3y OpSAMHX M’si3iB KHMBOTA. AyTOIUIACTHKA IyNKOBOT
TpYKI Ta JIKBiZalis aiactady NpsMHX M S3iB CYNpPOBO-
JOKYIOTBCS 9YacTUMHU penuauBaMu — 45—-60% sk rpuki, Tak
i miacrasy [2]. BukopuctanHs OCTaHHIMH POKaMH MiHiiH-
Ba3HMBHOI Jamapockomiyaoi amomiactuku SCOLA 3 Haja-
MIOHEBPOTUYHUM PO3MIIIEHHSM CITYacTOTO IMIUIaHTaTa
JUTA JTIKBimAIii mgiactasy MpsIMHX M’SI3iB Ta TEpHIOIUIAC-
THKH TTOKpAIIye Micasonepaniiftii pe3ynbTaTy, aje 9acToTa
PEIMINBIB SIK TPUXKi, TaK i JiacTa3zy MPSAMHUX M sI3iB 3aJIH-
[Ia€THCS TOCUTH BUCOKOIO — 15-20% [3]. OmHiero 3 mpu-
YMH BUHUKHEHHS PELUANBY IYMKOBOI I'PIKI Ta AiacTaszy

© 4. I1. ®enemrruachkmii, O. M. Kosais, 2024

CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.

MpSAMUX M’S31B IICIS HAJANOHEBPOTUYHOI aJOIIIIACTHKH
€ GopmyBanHs 4actoi cepomu (25-40%) — pe3ynbrar KoH-
TaKTy CITKH 3 MiJIIKIPHOI OCHOBOIO, 11 iH(IKYBaHHs, 110
MPU3BOAUTH 10 MIrparlii CiT4acTOro iMIUIAHTATy Ta PEIlH-
By [4]. KpiM 11p0r0, pennanBy mynkoBoi Ipyxi Ta aia-
CTa3zy NMpsIMUX M’S31B MOXKYTb CIIPHSTH aHATOMIYHI Iiepe-
JIyMOBH 3 HasIBHICTIO CTOHIIECHHX 3aJ(HIX allOHEBPOTUYHHUX
CTIHOK TPSAMHUX M’5I3iB )KHBOTA, SIKi 3aJUIIAIOTHCS HEYKPi-
IUICHUMH Y Pa3i KOHTAKTHOTO 3LIMBaHHS HPSAMUX M’S3iB
JKHBOTA Ta BUKOHAHHS HAJallOHEBPOTHYHOI aJOILIACTUKH
SCOLA [5; 6]. Ha mam momsan, yKpilIeHHsT caMe 3aHiX
AIOHEBPOTHYHHX CTIHOK IIUIIXOM BHKOHAHHS YIIOCKOHAIIe-
HOT MiHIIHBa3MBHOI PETPOMYCKYJISIPHOT QJIOTUTACTUKH ITifI-
BUILUTH €(QEKTUBHICTh XiPyprivyHOIo JIiIKyBaHHS JiacTazy
MPSIMUAX M’5I31B, TIOETHAHOTO 13 MMYTIKOBOIO TPIIKEIO.

Merta — niiBuILeHHs €()EeKTUBHOCTI Xipypriq4HOrO JiKYy-
BaHHS MYNKOBHX TPHXK, MOEIHAHUX i3 JlacTa3oM NPsIMUX
M’S31B )KMBOTA, LUITXOM BUKOPUCTaHHS YJOCKOHaJIEHOI
PETPOMYCKYJISIPHOT aJIOIIACTHKH.

Marepiaim Ta Mmeromau. [IpoBeneHo aHaimi3z xipyprid-
HOTO JIIKYBaHHS MAIi€HTIB i3 ITyIIKOBOIO TPHKEIO, TOE-
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HaHO{ 13 JiacTa3oM NpsSMHX M’S3iB )KMBOTa, y 126 mari-
entiB. Bik manienTiB — Bix 20 mo 75 pokie. Cepeniii
Bik — 42+1,3 poky. XKinok — 95, yonosikiB — 31. Binno-
BiTHO 110 Kiacuikarii €Bporeiichkol acolialii Xipypris
TEPHIOJIOTIB 32 PO3MIpOM ITYITKOBI TPHKI MOAUISUINCH TaK:
cepenHbporo po3Mmipy W2 — 66 mamieHTiB, BEIHKOTO PO3-
Mipy W3 — 60 mamienriB [7]. JopxuHa mgiactasy mpsamux
M’s131B J)KMBOTA BHU3HAYaNach BiJl MEUOITOIOHOTO BimpocC-
TKa Ta Ha 3—4 cM Hkde mynka. LlupuHa niactasy npsamux
M’s131B x&uBOTa —Bix 3 1o 10 cm.

3aneXHO BiJf METOOUKH XipYPridHOTO JIIKyBaHHS IaIli-
€HTH PO3MOUBIINCh, Ha 2 Tpynu. Y | (oCHOBHIN) Tpymi
(n=64) xipypriuHe JiKyBaHHS BHKOHYBAJIOCh 3a YIOCKO-
HaJleHOI0 HaMH MIHIIHBa3MBHOIO PETPOMYCKYIISIPHOIO
METOJMKOIO 3 YKPIIUIEHHSIM TTOJIIIPOIIIIEHOBUM CiTYaCTUM
IMIJIAHTaTOM 3a[HiX allOHEBPOTHYHUX CTIHOK ITiXBH TIpS-
mux M’s3iB. Y II rpymi (mopiBHsiHHSA) (n=62) XipypriuHe
JIIKYBaHHSI BUKOHYBAJIOCh 332 MiHIIHBa3MBHOIO METOANKOIO
SCOLA 3 mikBifaIi€ro TpmKoBOro AeeKTy Ta Iiacrasy
OpsAMHAX M’SI3iB HAJAllOHEBPOTHYHUM PO3MILIEHHSAM CiT-
9acTOTO TIOJIIPOIIIEHOBOTO iMITIaHTaTy. Pesymnbrari ori-
HIOBAJIUCH PETPOCIIEKTHBHO.

I'pynu mamieHTiB OynaM MOPIBHSHAMH 32 ITYIKOBUMHU
rpUKaMHd, IMHPUHOIO [iacTasy MOpSIMHX M’S3iB, BIKOM
i cTarTio.

YnockoHalieHa MiHiiHBa3MBHA PETPOMYCKYJISIPHA METO-
JIMKa y TMaIlieHTiB | Tpyny BUKOHYBaJach HalliBBIAKPUTUM
LUISIXOM 3 BHKOPHCTaHHSAM BiJI€OEH/IOCKOIMIYHOI TEXHIKH
[8]. [oB3moBxkHilT MiHIIHBa3UBHHUKA po3pi3 Bix 6 10 8 cM
BUKOHYETHCSI y cepenHii TperuHi Oinmoi JniHil kuBOTA.
[Micns BigmapyBaHHS IMiOIIKIPHOI OCHOBH BiJ allOHEBPO-
TUYHUX CTIHOK ITiXB MPSIMUX M’SI31B )KHUBOTA PO3Pi3ar0Th MO
iX BHYTPIIIHFOMY Kparo Ha JOBKHUHY [iacTasy. 3aJHi armo-
HEBPOTHYHI CTIHKH BiAIIapOBYIOTH Bill MPSMHUX M S3iB Ha
X IIMPHUHY Ta 3MIMBAIOTh KOHTAKTHO. CiTYaCTHH IMILUTaHTAT
BIJIIIOBITHMX PO3MIPIiB PO3MIIIYIOTh ITi IPAMUMHE M’ SI3aMU
Ta (QIKCYIOTh NOJIIypeTaHOBUM KJICEM JI0 33]JHIX allOHEBPO-
THUYHHX CTiHOK. OpHriHajbHa MiHIIHBa3MBHA PETPOMYCKY-
JIIpHA METOJMKA He mependadae Qikcarlii CiTYaCTOro M-
naHrary [9]. YnockoHaneHa HaMH METOAMKA MOJISTAaE caMe
y Qixcarii ciT4acToro iMIUIaHTaTy ITOJIlypETaHOBUM KJIEEM,
110 TONEpe/PKae MIrpamito Ta 3MOpIIyBaHHS CiTku. [Ipsmi
M3 Pa3oM 3 MEPEAHIMH alOHEBPOTHYHHMH CTIHKAMH
3[IMBAIOTHCS KOHTAKTHO HAJl CITYACTUM IMIUIAHTaTOM, IIO
3abe3meuye JikBimariro miacrasy [10].

MiniinBasusra metoauka SCOLA y namienTis Il rpymm
BHKOHYBAJIaCh 4epe3 2-CaHTUMETPOBUH MONEPEUHU PO3-
pi3 memo Bumie go6ka [11]. ITiamkipHy KIITKOBHHY pO3-
pi3atoTh 10 NepeaHbOI allOHEBPOTUYHOI CTIHKU MPSIMOTO
M’s3a kuBOTa. [liMIKIpHY KIITKOBHHY MOOLTI3YIOTH Bij
n00Kka 10 MedyornomiOHoro BimpocTka. [lmikamis mpsMux
M’si3IB 3 allOHEBPO30M BUKOHYEThCS OJMHAPHUM Oe3rie-
PEPBHHMM IIBOM BiJl MEYOIOAIOHOTO BiJPOCTKA, 30JIMKY-
104 TIepeHi Kpai mpsiMoro M’si3a 3 JIIKBIJALIEI0 AiacTasy
MPSIMAX M’S31B )KMBOTA 1 TPKOBOTO nedexty. Hanm 3mm-
THMH M’S3aMH 3 allOHEBPOTHYHUM KpaeM HaJalioOHeBPO-
TUYIHO (PIKCYETHCS CITYACTHH MOJIIPOIIJICHOBUH IMITIaH-
TaT BiAMOBiNHUX po3mipis [12; 13].

VY micnsonepariitnomy nepioai y mamientis I ta Il rpyn
OLIIHIOBaIM Oe3rmocepenHi (4acTtora, reMaTOMH, CEPOMH,
iH(IKyBaHHS) Ta BiJJaleHi pe3yibraTd (XpOHIYHUIA Iic-
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nsionepauiiHui  Oinb, yacToTy peuuauBiB). Bignaneni
pe3yNbTaTH BUBYAIHU BiJ 2 10 36 MiCSIIIB [IUITXOM MTOBTOP-
HUX OILNIB Ta KoHTpoimo Y3J[ mepenHboi yepeBHOT
cTiHKU. JloCHi/pKeHHST BIANOBIZAN0 BCTAHOBJIEHHM CTaH-
napram [enbcincbkoi Aexnapanii, mpuiiHsToi B 1964 pori
Ta nepersiHyToi 59-10 ['eHepanbHor0 acambiieero WMA, Ta
BIINOBIJAJIO CyYacHUM E€THYHMM HOpPMaM Ta NPHHIMIIAM
MpOBEACHHS HayKoBHX nocimimkeHsb ([Iporokon 3acimaHHs
koMicii 3 mutanb etukn Ne 2 Big 18.01.2021 p. HYO3Y
im. TLJL. Hlymuka).

Jna cratrctiaHOI 00pOOKH pe3ybTaTiB JOCHTiHKEHHS
Oy BUKOpUCTaH1

METOJM BapialliiHOI CTaTHCTHKU: CEpPelNHi Ui KOXK-
HOi O3HaKW, 10 BUBYAjacs, MOXUOKH CepeqHbOi apud-
MeTn4HOi. J[OCTOBIpHICTh pi3HHII 3HaYeHb MDK He3a-
JSKHUMHU  KUIBKICHUMH ~ BEJIMYMHAMHM  BH3HayaJld 32
nonomororo P (F) — tounum kpurepiem ®Pimepa. 3mMiHu
BBa)kanu foctoBipaumH npu p<0,05.

Pe3ysbTaTH Ta ix 00roBopeHHs. Pe3ynsratu BUKOpUC-
TaHHSA YIOCKOHAJIECHOI MiHIIHBa3MBHOI PETPOMYCKYISPHOT
METOIUKH 3 JIIKBIAII€I0 iacTa3y Ta yKPIIDICHHAM 3aJHIX
ATIOHEBPOTHYHHUX CTIHOK MOJIMPOIIJICHOBUM CiTYaCTHM
IMIUTAaHTaTOM y TAIli€eHTiB | rpynu mokas3anu CyTTeBi mepe-
Barv MOPIBHJIHO 3 MiHiiHBa3uBHOW0 Metomukoro SCOLA,
sIka BUKOHYBaJ1ach y naifientis Il rpymu (tabmuis 1).

Sk BuHO 3 TaOMUI 1, cepen yCKIagHeHb 3 00Ky Micis-
orepariiifHoi paHu y nauieHTtiB I (OCHOBHOI) rpymu rema-
ToMa crocrepiranace y 2 (3,1%), cepoma — y 4 (6,2%),
iH(IKyBaHHSI paHH HE CIIOCTEpPIrajoch, XpOHIYHUH MTiCIs-
orepariifnuii Oinb Oyno miarHocroBaHo y 2 (3,1%), Toxi
sk y mamieHTiB I (OpiBHSAHHS) TPymH remMaroMma CIio-
crepiranace y 6 (9,7%), cepoma —y 10 (16,1%), indixy-
BaHHA paHu —y 3 (4,8%), XpOHIUHNH micIsONepaIifHIHi
6imb — y 6 (9,7%). BinmaneHni pe3ynsratu y CTpOKH Bim 2
110 36 MICAIIIB IUIIXOM TTOBTOPHUX OIVISAIB Ta Y3/l yepes-
HOI CTIHKH IMOKa3aiu, 1mo cepex 35 mamientiB II rpymw,
y SIKMX BHKOHYBaJach MiHiiHBa3uBHa Meroanka SCOLA,
PEIMIUBH JiacTazy npsaMux M’s3iB Bunukin y 7 (11,3%),
a cepen 34 namnieHTiB I rpynu micist yI0CKOHAIEHOT MiHiiH-
Ba3UBHOI peTpOMYCKy/IIpHOI MeToauku e y 1 (1,5%).

Cepen mamieHTiB | rpynu, y SIKMX BUKOHYBaJIH YHO-
CKOHAJICHYy MiHIIHBa3MBHY PETPOMYCKYJSIPHY METOIHKY,
JIOCSATHYTO JIOCTOBIPHOTO 3MEHIIEHHS YacTOTH ITicisiorne-
pamiifHuX YCKJIaTHEeHb MOpiBHAHO 3 Il rpymoro marfieHTiB
(7,8% 1225,8% BiANOBIAHO), y AKHX BUKOHYBAJIH METOAUKY
SCOLA, mio BigmoBifae 3HWKEHHIO BiTHOCHOTO PH3HKY
ycknagaens Ha 76% — OR=0,24 (0,06-0,77). Bucoka gac-
TOTa BUHUKHEHHS rematoM 6 (9,7%) ta cepom 10 (16,1%)
y nauientiB Il rpynu 3 Haii6inbiow BiporiiHicTio Oyna
3yMOBJICHA OLJbII IMHPOKOI MOOLUTI3AINE0 MMiIIIKIPHOT
KJIITKOBUHH BiJl alTOHEBPOTUYHUX TKAHUH Ta Iepepi3aHHIM
BEJINKOT KUJIBKOCTI KPOBOHOCHHX Ta JIM(aTUYHHUX CYIUH
1 BEJTMKOIO IUIOIIEI0 KOHTAKTY CITYACTOTO IMILTAHTATY 3 ITiJI-
IIKipHOIO KITiTKOBHHOIO. Ha BiMiHy Bix marienTis I rpymy,
y SIKUX BUKOHYBABCsl MiHIIHBa3HUBHUHN TOCTYH 0€3 MIMPOKOi
MoOimi3amii MiAMKIpHOT OCHOBH Bi TIEPEIHIX allOHEBPO-
TUYHAX CTIHOK 3 PO3MIIIECHHSIM PETPOMYCKYISIPHO CiTdac-
TOTO IMIUTAHTATY, IO HE KOHTAKTYe€ 3 MiAMIKIPHOIO KIITKO-
BUHOIO, 1110 CIPHsI€ 3MEHIIEHHIO YaCTOTH CEPOM Y 2,5 pasza
[14; 15]. JliteparypHi mkepeia TakoX IIATBEPIKYIOTh,
[0 [IMPOKE KOHTAKTYBAHHs CITYACTOrO IMILUTAHTATY 3 Mij-
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Tabmuus 1

Pe3yabTaTu XipypriuyHoro JikyBaHHs MYNIKOBHX IPUIK, MOE€HAHMX i3 KiacTa3oM NPAMUX M’SI3iB KHUBOTa

I'pynu naunienTis (n 126)
Hicasionepauiiini yckaagHeHHs I'pyna I I'pyna IT OR(95%CI) P (F)
(n=64) (n=62)
Bcboro martieHTiB 3 YCKJIaAHCHHIMHA 5 (7,8%) 16 (25,8%) © 006’-2(;1 77) 0,007*
B tomy uncii:
T'emaroma 2 (3,1%) 6(9,7%) © (())5,3_(; 8) 0,132
Cepoma 4 (6,2%) 10 (16,1%) © 8,’73751 3) 0,077
IadixyBanns 0 (0%) 3 (4,8%) © (())i2—32 4) 0,160
XpoHIYHHUH Ticsonepariifnuii 6i1b 2 (3,1%) 6 (9,7%) © (())_%3_(; 8) 0,132
Pernis 1(1,5%) 7 (11,3%) © 0(;’_13 99) 0,025 *

[pumitka. P (F) — mopiBHSHHSA MK TpyIaMu 3a TOYHUM KpuTepieMm Dimepa.

IIKIPHOIO KIIITKOBHHOIO 1 € OJHIEI0 3 OCHOBHUX NPUYNH
BUHUKHEHHS cepoMu (25-45%), yacToTa IKkux € momiOHOto,
o criocTepiranocs y narienTis Il rpymu. Bucoka gacrora
CEPOM JOCHUTH YacTO CYNPOBOMKYETHCS iX iH(IKyBaHHSM,
mo crnoctepirainock y 3 (4,8%) manienris Il rpymu [16;
17]. Biacythicth iHGiIKyBaHHS MicisonepaiiitHol paHu
y nami€eHTiB | rpynu 3yMoBiieHa 3MEHILIEHHSIM PH3HKY HOTO
BUHUKHCHHS, @ CaM€ MCHIIIOI0 TPaBMATU3AIIIEI0 i IIIKIp-
HOi KJITKOBMHHM, BiJICYTHICTIO KOHTAaKkTy CITY4acTOrO IMII-
JIAHTaTy 3 MiAMIKIPHOIO KIITKOBUHOIO. 3MEHIIEHHS dYac-
TOTH XPOHIYHOTO Micisonepariinoro 6omo 10 2 (3,1%)
y nanienTiB I rpynu npotu 6 (9,7%) y naunienris Il rpynu
MIOB’13aHO 31 3MEHIICHHAM TpaBMaTH3allii HEPBiB YepeBHOT
CTIHKH y pa3i ¢ikcarii ciTIacToro iMIUTaHTAaTYy.

VY mamienTiB | rpynu, y SKHNX BHKOHYBAJH yIOCKOHA-
JIeHy MiHIiHBa3HBHY PETPOMYCKYIAPHY METOIUKY, HOCST-
HYTO JOCTOBIPHOTO 3MEHIIECHHS YacCTOTH PEIHIUBY Iia-
cTazy mpsMHUX M’si3iB mopiBHsHO 3 Il Tpymoro maiieHTiB
(1,5% Ta 11,3% BiANOBIAHO), y SIKUX BHKOHYBaJIH METO-
muky SCOLA, mo BiINOBia€ 3HMKCHHIO BiJHOCHOTO
pusuky peunanBy OR=0,12 (0,01-0,99).

PenunuB miacrady mpsMux M’s3iB, SIKMH cIIOCTepi-
raBes y 1 (1,5%) I rpynu, miciist ynockoHajieHol MiHiiHBa-
3MBHOI PETPOMYCKYJISIPHOI METOJMKH BUHHK SK PE3yJIbTaT
paHHBOTO (DI3MYHOTO HABAHTAXXCHHS B TEPIIi BA TIDKHI
michs omeparii. YCKIagHEHb 3 00Ky MicisIonepamiifHol
paHM y [BOTO mamieHTa He cnoctepiranocs. Y 7(11,3%)

narieHTiB Il rpymm micns BukoHaHHS MeToaukn SCOLA
MpUYMHAMHE PEIHINBiB Oyna TpuBama cepoma (4 marmi-
€HTH), iHQiKyBaHHS paHd (3 MAIli€HTH), OO MPU3BEIO J0
MOpYyIIEHHS MPOPOCTaHHA CITKM Ta ii mirparii, mo mia-
TBepKyBasiock Ha Y3J[ depeBHOi criku. Kpim mporo,
YIOCKOHAJICHa MiHIIHBa3WBHA aJOIIaCTHKA y pasi maia-
cTazy NpsIMUX M’s131B OpiBHSIHO 3 MeToankoo SCOLA 3a
PaxyHOK YKPIIJICHHS 3aJIHIX aTOHEBPOTUYHHX CTIHOK CiT-
YaCTUM IMIIJIAHTATOM IOPIBHSHO 3 HaJallOHEBPOTHYHUM
YKPIIJICHHSIM JIIKBily€ TiATPYHTS AJIs1 BAHUKHEHHSI PEeLn-
JIUBY, 1110 T1ITBEPIKY€ETHCS TaKoX y podorax W. Reinpold
at al. (2022 p.), siKi HaJaIOTh IepeBary MiHiiHBa3HBHOMY
JOCTYIy Ta PETPOMYCKYISIPHOMY DPO3MIIICHHIO ciTdac-
ToTrO iMIIIaHTary [18].

BucnoBku. OnTuMizaris XipypriqHoro JiKyBaHHS IyTI-
KOBHX TPIIK, TOEIHAHUX 3 IaCTa30M MPSMHUX M SI3iB, JOCS-
TaeThCs 32 paXyHOK BUKOPHCTAHHS YJOCKOHAJICHOI MiHiiH-
Ba3HUBHOI PETPOMYCKYJISIPHOT aJIOMJIACTUKH 3 YKPIMJICHHIM
3a]IHIX alIOHEBPOTUYHHX CTIHOK, III0 3MEHIIIY€E YacTOTY ITic-
JISIOTIEpaIlifHUX YCKIIAIHEHb Ta PEIUINBIB, 2 CAME YaCTOTH
remaroMu 3 9,7% no 3,1%, cepomu — 3 16,1% no 6,2%,
iH}iKyBaHHS paHu — 3 4,8% 110 HOTO BiICYTHOCTI, XpOHiY-
HOTO Tmichsonepariiinoro 6o — 3 9,7% mo 3,1% Ta peru-
JTUBY HmiacTa3y mpsamux M’s3iB —3 11,3% go 1,5%.

KondutikT inTepeciB. ABTOpH 3asBISIFOTH PO BiICYT-
HICTh KOH(ITIKTY iHTEpECiB.
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MIKPOBACKWVIAPHA CTEHOKAPAIA Y HAIIEHTIB HICJAA YEPE3HIKIPHOI'O
KOPOHAPHOI'O BTPYYAHHA

JepxaBHa ycraHoBa «HaykoBo-pakTHYHHMN MEAWYHUH HEHTP AUTSIYOI KapAioJorii Ta Kapioxipyprii
MiHicTepcTBa 0XOpOHH 3710poB’st YKpainu», KuiB, Ykpaina

YIK 612.12-009.72:616-071

€. 10. Mapyuiko, I. b. ManbkoBcbkmii, 1. B. 3yooBuu

MIKPOBACKVYJISIPHA CTEHOKAPIIS Y MAIIEHTIB HICJISI YEPE3IIKIPHOT'O KOPOHAPHOI'O BTPYYAHHS

Hepocasna ycmanosa «Hayxoso-npaxmuunuii meouynuii yenmp oumsayoi Kapoionoeii ma xapoioxipypeii Minicmepcmea oxoponu
300poe s Vxpainuy, Kuis, Yxpaina

Imemiyna xBopoba cepus (IXC) Ta i yckimafHEHHS 3aIUIIAIOTHCS BKIMBAMH PUYMHAME CMEPTHOCTI. X04ua Yepes3IKipHe KOpOHApHE
BTpY4YaHHs 3HAYHO MOKPAIIYE JTiKyBaHHS, pe3u/yalibHi ilIeMiuHi CKaprid MOXKYTh 30epiratucst 4epe3 KOpOHapHY MiKpOBACKYISIPHY AUCQYHK-
wito. JlocnmipkeHHs 65 MalieHTiB Mmicis Yepe3mKipHOro KOpOHapHOTO BTPYYaHHS 10Ka3ajo, o y 35,4% BUMa/KiB IIEPCHCTYE MIKPOBACKYILP-
Ha JUCYHKIIiS, acolifoBaHa 3 TeHEPali30BaHUM TPUBOXKHUM PO3JIAJIOM, IO BKa3y€e Ha BAXIIMBICTh KOMIUIEKCHOTO MifXOMY JO JIKYBaHH,
BKJIFOYAI0YH KOHTPOJIb TPUBOXKHOCTI [UIs1 3HIDKCHHS IIIEMIYHUX CHMIITOMIB.

Ktro4oBi ci1oBa: MikpoBacKy/IsspHa CTEHOKApIisl, Yepe3IIKipHe KOPOHAPHE BTPYYaHHs, TPUBOKHUHN PO3Na.

UDC 612.12-009.72:616-071

Ye. Yu. Marushko, G. B. Mankovskiy, I. V. Zubovych

MICROVASCULAR ANGINA IN PATIENTS AFTER PERCUTANEOUS CORONARY INTERVENTION

The Scientific and Practical Medical Center of Pediatric Cardiology and Cardiac Surgery of the Ministry of Health of Ukraine, Kyiv,
Ukraine

Coronary heart disease (CHD) remains a leading cause of mortality and disability among adults worldwide. Percutaneous coronary
intervention (PCI) significantly improves the treatment of CHD, reducing disability and mortality. However, some patients continue to
experience ischemic symptoms after successful PCI, which may be due to coronary microvascular dysfunction (MVD) — a key mechanism of
microvascular angina.

The aim of the study — to assess coronary blood flow reserve and overall anxiety levels in patients with persistent myocardial ischemia
after PCL.

Materials and methods. The study included 65 patients diagnosed with stenosing atherosclerosis of the coronary arteries, who were
treated at the National Institute of Cardiovascular Surgery in Ukraine in 2023. Despite successful PCI, some patients continued to exhibit
ischemic symptoms post-procedure. Additional examinations, including exercise testing, stress echocardiography, and dipyridamole-enhanced
echocardiography, were performed to evaluate coronary blood flow reserve (CFR). Anxiety levels were assessed using the “anxiety” subscale
of the Hospital Anxiety and Depression Scale (HADS).

Results. All patients in the clinical group had a CFR below 2, confirming the presence of coronary MVD. The average HADS score in the
clinical group was 10.5+1.1, indicating higher anxiety levels compared to the control group, where the average score was 6.9+0.6 (p<0.05).
Clinically significant anxiety (=11 points) was significantly more common in patients with microvascular angina than in the control group
(chi-square = 13.1, p<0.05).

Conclusions. Residual myocardial ischemia in patients with CHD and stenosing coronary atherosclerosis after PCI is often due to
microvascular angina. Clinically significant anxiety was observed in 35.4% of patients with microvascular angina, significantly higher than in
the control group, highlighting the importance of addressing anxiety in the comprehensive management of these patients.

Key words: microvascular angina, percutaneous coronary intervention, anxiety.

Beryn. Imemivyna xBopo6a cepus (IXC) Ta ycknaaz-
HeHHs 11 HecTabiIbHOTO Nepebiry 3ajJUIalTbhCs BaX-
JIMBMMH eNiZileMioJIOTIYHUMU NIPUYUHAMU CMEPTHOCTI
Ta Helpale3JaTHOCTI JOpOC/JOro HacesJeHHS y CBITI.
[llupoke BOpoBaJKeHHS Yepe3LKipHOro KOPOHAPHOT0
BTpy4yaHHs (YKB), ak msaHoBoro y pasi cra6isbHOi
CTeHOKap/il, Tak i ypreHTHOTO0 y pa3i rocTporo Kopo-
HapHOI'0 CHHJPOMY, X04a i He BIJIMHYJIO Ha 3aXBOPIO-
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BaHicTb IXC, npoTe [03B0OJIM/IO 3HAYHO ONTHUMI3yBaTH
il nikyBaHHS$l, 3MEHUIUTH iHBaMiAU3yIOYHUH BIJIMB Ta
cMepTHicTb. [IpoTe B KJIiHIYHIM NpaKTHULi KOMXHOTO
Jlikaps-Kap/ioJiora € HU3Ka BUIIa/IKiB YCIIIIIHO]I iHTep-
BeHLi1HOI peBacKy/asipu3alii MiokapAy NpU CTEHO3Y-
I040My aTepoCKJepo3i KOpOHapHUX apTepii, ajle Ie
He Tollepe/Ky€e MOAA/bLIY MepCUCTEeHIiI0 imeMiYHuX
CKapr nanjeHTa Ta 06'eKTUBHHUX JaHUX 3a {HAyKOBaHY
imemiro Miokapza mij 4ac QYHKI[iOHAJIBHOTO AOCJi-
JoKkeHH (TecT 3 Gi3sMYHMM HaBaHTaXKeHHSIM abo cTpec-
exokapgiorpadis). Takui creHapii Moxke MaTH Micre
HaBiThb y pasi ifjeasbHOrO aHriorpadiuHoro pesysb-
taTy YKB, a mpuunHoo Moxe 6yTH KOpOHapHa MiKpo-
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BaCKyJIsspHa AUCPYHKLiA — MaTOTeHeTUYHUIN MeXaHi3M
MiKpOBacKy/IsIpHOI cTeHOKapAii [1; 2].

Xo4ya MNpOBIAHWM MATOM€HETHUYHUM MeEXaHi3MOM
imewmii Miokapza € 06MexeHHsSI KDOBOTOKY Y CEPLIEBOMY
M’s131 BHACJIiIOK CTEeHO3y MPOCBITY BiHLIEBUX CYINH aTe-
POCKJIEPOTUYHUMH GJIAIIKAMHU (1[0 MOKe 6y TH YCYHEHO
LIJISIXOM XipypriuHoi abo iHTepBeHIiiTHOT peBacKyIpH-
3anii), XpoHiyHi KOpOHApHi CUHAPOMHU MpPH iHTAKTHHUX
CyAMHaX cepis abo HeCTeHO3YH4YOMYy KOPOHApHOMY
aTepocCKJiepo3i A0Ci € BUKJIUKOM [ JialHOCTUYHUX
Ta JIKYBaJIbHUX MOXJIMBOCTENW Cy4acHOI MeAUIUHU
[3]- 3 2020 poky mpoBiAHUMHU KapAioJOTiYHUMU TOBa-
puctBamMu [liBHiYHOI AMepukH Ta EBpONU BUJiJeHA
okpeMa rpyna imemiyHux ctaHiB - INOCA (Ischemia
and No Obstructive Coronary Arteries) [1]. OcHOBHUM ii
MiJAKJIaCOM € MiKpOBaCKyJ/IIpHA CTEHOKApAisA BHACAIL0K
KOpPOHapHOI MiKpOBaCKy/ISIPHOI AUCOYHKIIIT — mapagoK-
Ca/IbHUM CIIa3MOM ab0 HeJJOCTaTHbO Ba30oAUIaTalli€l0
KOpPOHApHUX apTepios y nepiogy niZBuieHoi notpebu
MiOKapAy B KPOBOIIOCTQYaHHI Ta fAK HacAifoK - iie-
Mi€l0 Miokapza. Xo4ya B KJIaCMYHOMY BapiaHTi Mikpo-
BacKyJ/IIpHa CTeHOKapZis Mae Micue y XBopux 6e3
reMoZiJMHaMiqYHO 3HAYMMUX ypakeHb KOPOHApHUX apTe-
pili, 3'BJSIETbCS Bce Oijibllle JaHUX, 0 CTEHO3YIOYUM
BiHIIEBUIM aTepoCKJiepo3 Ta KOPOHAapHa MiKpOBacKy-
JisipHa JUcyHKLiSA MOXKYTh cniBicHyBaTH [4]. ¥ Takux
pumnagkax IXC Mae moejHaHUM NaTOreHEeTUYHUM Mexa-
Hi3M ileMil, a yCyBaHHA JMlle CTE€HO3iB elikapAia/b-
HUX KOPOHApHUX apTepil MoJIeruye CAMITOMH, IPOTe
HeJlIKOBaHa KOpOHapHa MiKpoBacKy/sipHa AUCOYHKIA
NIPOJOBXKYE BUKJIMKATU pe3Uya/ibHi illleMiyHi CKapru.
MaxkcumanbHoro edexty B miasi JikyBanHs IXC Takoi
MIOEJHAHOI NPUPOAY MOXKHA [OCATTH TiJIbKA TaKUM
KOMIIJIEKCHUM MiJIX0/I0M, SIK: iHTepBeHLifHa a6o Xipyp-
riyHa peBacKyJdpu3sallid MiokapZa Ta NpU3HA4YeHHHA
B KOMIUIEKCHIM Tepamii mpenapariB, L0 yCyBalOThb
KOpOHapHY MiKpoBacKyJIsapHy AucoyHkuioo [5; 6; 7].
[Ipu npoMy mouyk GpakTopis, AKi MOXKYThb MOTipIIyBaTH
nepebir MiKpOBaCKYJISAPHOI CTEHOKapAil, € BaXKJIUBUM
KOMIIOHEHTOM KOMIIJIEKCHOTO MiAXOAy A0 TaKUX Malli-
eHTiB. [ligBUIIEeHMH piBeHb 3arajibHOI TPUBOXHOCTI
BHACJIiJOK IPOBOKYBaHHA BHUILOrO PiBHA KaTexoJaMi-
HIB KpOBi MOXe MOCUJIIOBAaTU HeaJleKBaTHY peakliiio
KOPOHAapHHUX apTepios Ha Ba3oAWJIaTy04i CTUMYJIHA Ta
TEOPEeTHUYHO - MOTipIIyBaTH Nepebir MiKpoBacKyssip-
Hol cTeHoKapaii [8; 9].

3BaXKaroyM Ha IepepaxOoBaHi BUlle JAaHi, METOI0
Haloi po6oTH 6yJI0 BUBUEHHSI pe3epBY KOPOHApPHOIO
KpPOBOTOKY Ta piBHA 3arajibHOI TPUBOXXHOCTI y XBOpUX
3 IepCUCTYI0YO0M0 ileMiero Miokapaa nicas YKB.

MarTepianu Ta metoau. Lli focnigxeHHs npoBoAU-
JIMCh i3 JOTPUMaHHAM MO0J0XKeHb | npuHUUIiB [esb-
CIHCBKOI JeKJapauil oA0 AOoCAiJKeHb, [0 AKUX 3aJy-
YarTh JiloJel (mpoTokos 3acizanHsa Kowicii 3 mutanb
6ioeTuku Ne 12 Bixg 15.05.2021 poky). ¥ gocuaipkeHHs
Oy/iu BKJIFOUeHi 65 mamieHTiB, ki mpoxoausu o6cTe-
)KeHHs B JlepaBHiN ycTtaHOBi «HaykoBo-npakTHu-
HUNA MeJW4YHUU LEeHTp AUTAYO0I KapAiosoril Ta Kapnai-
oxipyprii MiHicTepcTBa 0XOpPOHM 370pOB’s YKpaiHu»
3 01.01.2023 no 31.12.2023 3 npuBogy IXC, gxum
O6y/70 [AiarHOCTOBAHO CTEHO3YIOUHWHM aTepocCKJ/epo3
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KOpOHapHUX apTepid, npoBefeHo ycmimuHe YKB Ta
y AKUX B micasanpoueAypajbHUN Nepiof NPOJOBXKY-
BaJIU NIepCUCTYBAaTU O3HakKW iwmemii miokapga. Cepen
YYaCHUKIB JOCTiKeHHS 40JI0BiKiB 6ysn0 23 (35,4%),
KiHOK — 42 (64,6%). CepeJiHiil BiK XBOPUX CTAaHOBUB
58,9+4,1 poky. KiiHiyHa XapaKTepHCTHKa YYaCHHUKIB
iJ Yac MOCTYIJIeHHs peJicTaB/eHa B Tabuuni 1.

Tabaung 1
XapakTepucTuka XBOPUX Ha ilmeMiuHy XBopoOy cepust
XapakTepucTHKA MaLi€HTIB Xsopi na IXC
(n=65)
ApTepianbHa rinepTeHsis 57 (87,7%)
OyHKIIOHATEHUN KJ1ac CTeHOKapii | 15 (23,1%)
DyHKIIOHATBHU Ki1ac cTeHokapii 11 34 (52,3%)
OyHKIIoOHATBHIN KiTac cTeHokapii 111 16 (24,6%)
Cepenni 3HaueHHs1 NT pro-BNP, nr/mn 154,6+11,2
Iykposuii niaber 2 Ty 18 (27,7%)
CepenHst TPUBATICT IIyKPOBOTO Iia0eTy, 3.840.3
pOKH
Cepenni 3nauenss KD, mii/xs/1,73 M2 58,9+4,1
XpoHiuHE 3aXBOPIOBAHHS HUPOK 21 (32,3%)
Cepenne 3Hauenss OB JIII, % 61,2+4,1

[pumitka. NT pro-BNP — N-kiHueBuii mponentuy Hatpiii-
ypetnaHoro ropmony, IIK® — mBuakicTs ki1y604koBOi QinbTpa-
uii, ®B JIII — ¢paxuis BUKKIY JIIBOTO ILTyHOYKA.

Ax BuAHO i3 maHux Tabauni 1, 6iabLIicTE XBOpUX
MaJsiu apTepianbHy rineprensito. Tpoxu 6isbile noJio-
BUHMU nauieHTiB Maau Il dyHKLiOHa/IbHUN KJlac CTEHO-
kapzii, Tozi gk I Tta Il - no yBepTi y4yacHuKiB. Binbu
HiX Y4 nanieHTiB XBOpiiiv Ha LYKPOBUH AiabeT 2 TUIY
Ta XpOHIYHY XBOp0o6y HUPOK (XXH).

HaBepeni nanienTy 6ysu BiibpaHi 3a TAKUMU KpH-
TepiiMH, fAK: KJAiHIYHUM fgiarHo3 IXC mig yac mocty-
IJIEHHS, CTEeHO3YIOUMH aTepoCK/Iepo3 KOpPOHApHHUX
apTepili 3a JaHMMM iHBa3UBHOI KOpoHaporpadil, noBHa
peBackysspu3sanisg Miokapza uisgxoMm YKB i3 rapaum
aHriorpa¢giyHUM pe3y/bTaTOM, MOJaJblIa NEPCUCTEH-
Lid CcKapr, 9Ki BiANOBIAAIOTh CTEHOKAapZili Hanpyry, i3
JOBeJleHOI0 IHAYKOBaHOI0 ileMi€ro MioKapza.

[HBa3MBHa KopoHaporpadis 6yJa npoBejeHa BCiM
XBOpUM Ta [J03BOJIMJIAa BUABUTHU OJHE CYyJUHHE remMo-
JVHaMI4YHO 3HA4MMe ypa)kKeHHs1 KOpOHAapHUX apTepil
y 39 (60,0%) nauienTiB, gBoxcyauHHE - y 23 (35,4%)
NaLi€EHTIB Ta TPBOXCYAMHHe - y 3 mauieHTiB. byso
MpOBeZeHO MOBHY IHTEPBEHIIMHY peBacKyJisipU3allito
MioKapza WJIAXOM IMIUIaHTALil KOPOHAapHUX CTEH-
TiB 3 MeJUMKaMeHTO3HUM MNOKpPUTTAM. [Ipu npomy
37 (56,9%) nauienTaM i3 65 nepej iMnaHTal i€ Kopo-
HapHUX CTEHTIB O6yJ/I0 poBe/ieHO 6GaJIOHHY KOPOHapHY
aHTIOMJIACTUKY AJ1 MoAUdiKalil aTepoCKIepOTUYHUX
OJISIIIOK BHACHIZOK IX BUPAXKEHOr0 KaJbLUHO3Y. AHTi-
orpadiyHUN pe3ynbTaT y BCiX BUNaJKaxX OYB FapHUM.
3riiHO 3 AM3allHOM AO0C/ai»KeHHs BifjibpaHi maiieHTu
MaJId B NiCAANPOLEeAYypa/IbHOMY IepioAi pe3uayasbHi
CKapry, 110 BiZOBiga/v CTEHOKapAil HANpPyTrH, NpoTe
B YCiX BHIN3JKax — CyG'€KTUBHO MEHII BUpPaXeHi, HiX
nepes YKB. Ockisibku BKJIIOYEHI y AOCAiAKEHHS Malli-
€HTH TOBUHHI OyJK MaTH [A0BeJleHy O6€EKTHUBHUMU
MeTOJaMH illeMilo Miokapza, IM NMPOBOAUBCA TECT i3
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$isuyHUM HaBaHTakeHHsM (y 49 (75,4%) i3 65 narni-
€HTIB) abo cTpec-exokapziorpadis (y 16 (24,6%) naui-
€HTiB). KpuTepieM no3utuBHOro Ha imemiro Miokapja
pe3yJIbTaTy y BUIAJKY CTpec-TeCTy BBa)Kaslocs MOEL-
HaHHS TUIIOBUX ileMiyHUX ckapr (6i1b/guckoMdopT
y AingHOi cepus ab6o HeaJleKBaTHAa HaBaHTa)KeHHIO
3a/iMIIKa) Ta 3MiHU Ha eJleKTpoKap/iorpami y BUrIsagi
KOCOHH3Xi/IHOI 260 TOpU30HTAIBHOI Aenpecii cerMeHTy
ST nonaz 1 MM a6o nosiBa inBepcii 3y6us T y MiHiMyM
2 cycignix BiaBeneHHsax. lllogo cTpec-exokapaiorpadii,
TO MPO6Yy NPOBOAMJIU iJl Yac BHYTPIllIHLOBEHHOTO BBE-
JleHHs o6y TaMiHy B 3pocTarouux fo3ax (10-20-30-40
MKT/KI'/XB), a KpuUTepiaMu iHAYKLii iltemil BBakaiu
NMOsAIBY 30H pO3JIaJliB CerMeHTapHOI CKOPOT/IMBOCTI
JIIBOTO IIJIyHOYKa ab0 3HMXKEHHS MOro CKOPOTJIMBOCTI
Ha ¢oHi iHdy3ii npenapary. TecTu Ha iHAyKOBaHY ille-
Miro MioKap/ia 6yJi MO3UTHBHUMH Y BCiX BUIaAKaX, L0
3HOBY-TaKH 0yJ10 3yMOBJIeHe AU3alHOM JOCIiPKeHHS.
3BakaloyM Ha NiATBepKeHy illeMilo Miokapza
y XBOPUX i3 rapHUM pe3yJIbTaTOM CTEHTYBaHHS KOPO-
HapHUX apTepil, MU 3aMiJ03PUJIH OEAHAHHS ¥ TaKUX
Mali€HTIiB CTEHO3YHYO0ro KOPOHApHOIO aTepocKJie-
po3y Ta KOpoHapHOi MiKpoBacKy/aspHOi AUCHYHKIL.
J1 nifTBepAKeHHs y4aCHUMKaM IIPOBOAU/IACA eXoKap-
Jiorpadis i3 B/B BBeJleHHSIM JUIiPUaMOTY.

Exokapdiozpadis i3 BHympiwHb08eHHUM 88€0€HHAM
dunipudamosy. TecT NpoOBOAUBCSA B YMOBax MOHITO-
PUHTY apTepiaJIbHOTO TUCKY, KUCHeBOI caTypauil, EKT.
Y niexxauoMy MoJIOKeHHI Ha JIIBOMY OOKY MPOBOJUJIUCS
BUXIi/IHI 3aMipy MOKa3HUKIB strain, oLjiHIOBaJach Ccer-
MeHTapHa CKOPOT/IMBICTH JIIBOTO LIJIYHOYKA Ta IpoO-
BOJMJIMCb BUMIpU pe3epBy KOPOHApHOTO KPOBOTOKY
(omucano Hux4e). JlunipuiamMos BBOAMBCS BHYTpilLl-
HbOBEHHO B 1103i 0,56 Mr/kr 3a 4 XBWJIWHH, Hajasdi
iHdysito 3ynuHAAM Ha 4 XBUJIMHU | MOBTOPHO BBO-
auau 0,28 Mr/Kr 3a 2 XBUJIMHY, iCJIsl YOT'0 MPOBOUIU
MOBTOPHI 3aMipy BKa3aHUX BUllle BeJIMUYMH. Y pasi pos-
BUTKY NnobiyHux edeKTiB Bij Aunipugamosy B/B BBO-
JAuBcs aMiHoiniH y no3i 120-240 mr.

Pe3epB KOpOHAapHOTr0 KPOBOTOKY BU3HA4aBCsA JOM-
mieporpadiyHo mig vac exokapgiorpadii i3 B/B BBe-
JeHHAM paunipugamoJy. [lpoBoauniaca Bisyasizanis
nepeAHbOl MDKILJIYHOYKOBOI apTepii 3 amnikaJbHOI
JBOXKaMepHOI 03u1iii Ta BUMipIOBaIMCA MaKCUMaJlbHi
MOKa3HUKHU JIiHIHHOI LIBUAKOCTI KPOBOTOKY B AiacTOJy
JI0 Ta Mic/d BBeJeHHdA JUIIipUAaMOJly.

KopoHapHU# pe3epB KpOBOTOKY BU3HAYaJIH SIK:

iPKK = Vmax1/ Vmax0,
e Vmax1 - MakcuMaJibHa JiiHiliHa WIBU/KICTb KPOBO-
TOKYy B AiacTosly Ha QoHi BBeJeHHS AUIipUAAMOJY,
BuXijHa Vmax(0 - MaKcuMMaJ/ibHa JIiHiHaA LIBUAKICTb
KpoBOTOKY B aiactouy, iPKK - ingekc pesepBy kopo-
HapHOT0 KPOBOTOKY.

[TokasHuk iPKK BBaXkaBcs HOpMaJibHUM y pasi 3Ha-
YyeHHs 22 (BifCyTHICTP KOpOHapHOI MiKpOBacCKyJsp-
Hol aucdyHKLii) Ta 3HWKEHUM y pasi <2 (KopoHapHa
MikpoBacky/nsipHa aAucoyHkuis). OcTaHHIA BapiaHT
Yy XBOPHUX i3 BCTaHOBJIEHOIO paHillle ileMiero Miokapaa
Ta BiICYTHICTIO 3HAYUMUX YparKeHb KOPOHAPHUX apTe-
pill miATBEpAKYyBaB [liarH03 MiKpOBacKyJisipHa CTEHO-
kapgis (INOCA).
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HasiBHICTb TPMBOXKHOI'O pO3JIafy BU3HAYaJu IiJ
Yyac KOHCy/JbTalil KJIiHIYHOTO rcuxoJsiora. B Tomy uuncii
BUKOPUCTOBYBaJIU Cy6lIKany «TpuBora» ONUTYBaJb-
HMKAa rocrniTajbHOI KaJu TPUBOTrU Ta Jenpecii HADS
[10].IHTepnpeTyBaiv 3a CyMapHUM 6aJIbHUM OKa3HHU-
koM (0-7 6astiB — BiZICyTHICTBb OCTOBIpHO BUpaXKeHUX
CUMIITOMIB TpUBOTH; 8-10 6asiB - cCyOKJIiHIYHO BUpa-
»KeHa TpuBora; 11 6asiB i BuIe - KIiHIYHO BUpaXkeHa
TpuBora). Tako BUKOPHUCTOBYBaJ/M ILKaJy TPUBOTH
Beka [11]. IHTepnpeTyBanu 3a cymoro 6aJiiB 3 BiAnogi-
Jlert Ha 21 nuTa"Hsa TakuM yuHoM: 0-5 6aniB - HopMa;
6-8 - ierkuii piBeHb TpuBory; 9-18 - cepeHiii piBeHb
TpUBOTY; Gisbiie 19 6as1iB - BUCOKUI piBeHb TPUBOTH.

fAx rpyna nopiBHsaHHSA 6ysu Bifji6pani 60 nanieHTiB
KJIIHIKY, SKi IpOXoAuIn 06CTeXXeHHS Ta 6yJI1 BU3HAHI
yMOBHO 370poBuMHU (6e3 IXC, kapaianbHoi maTosorii Ta
apTepianbHOi rinepreHsii). YosoBiKiB cepen HUX 6yJI0
24 (40,0%), xxinok - 36 (60,0%). CepenHi#i Bik craHo-
BUB 55,3+0,4 poky.

CtaTuCTUYHY 06POOKY JJAHUX MPOBOAUJIU 32 JOTO-
Moroto nporpam Microsoft Excel 2010 Ta Stata 12. Jljia
OIKMCOBOI CTaTUCTUKU KiJIbKICHUX IapaMeTpiB BU3Ha-
yagu cepenHio apudmetuyHy (M) Ta cTraHAapTHe
(cepenne kBagpaTuuHe) BiaxuneHHs (SD). [lopiBHAHHSA
MIOKa3HUKIB NIpoBe/ieHO 3a t-kpuTepieM CTbrofeHTa.

Pe3synbTraTH Ta IX 06roBopeHHs. Y BCix NalliEHTIB
kJiHiuHoil rpynu iPKK 6yB MeHL1e 2, cepenHi 3HaueHHA
1IbOT'0 TIOKa3HWKA MpejcTaBjeHi Ha aiarpami 1. 3Ba-
»Kal4M Ha KJiHIYHO BHpa3Hy Ta 06'€KTUBHO JJ0BeJleHY
ilmemiro miokapaa nicas YKB, rapHuii pe3ysibTaT CTeH-
TYyBaHHS KOPOHApHUX apTepili Ta 3HIWKEHUH pe3epB
KOPOHApHOI'0 KPOBOTOKY, NALliEHTaM KJIHIYHOI rpynu
6y/10 KOHCTAaTOBAHO HAsIBHICTb MiKPOBACKYJ/ISIPHOI CTe-
HOKapZil, He3BaXKalouu Ha IollepeJHbO AiarHOCTOBa-
HUH Ta B NOJA/IbIIOMY YCYHEHUM CTEHO3y04YHH BiHIle-
BUH aTepOCKJiepo3.

Oxpemo Oyll0 TIPOBEAEHO TOPIBHSHHS CEPEAHIiX
MOKA3HUKIB 1HAEKCY pe3epBy KOPOHAPHOTO KPOBOTOKY
cepel MalieHTiB KIHIYHOI TPYNH, SKUM OyJ0 IpOBEICHO
0alOHHY aHTIOIJIACTHUKY Mepel IMIUIAHTAaIli€l0 KOpOHap-
Horo cteHTy (37 (56,9%) i3 65) ta TuM, sKkUM Oyio mpo-
BezeHO mpsiMe cteHTyBaHHA (28 (43,1%) i3 65). Cepenni
MOKa3HUKH 1HAEKCY pEe3epBy KOPOHAPHOIO KPOBOTOKY
cranoBumu 1,39+0,08 Ta 1,45+0,09 BigmosigHo. Taxkum
YHHOM, He OYyJI0 BUSIBIEHO AOCTOBipHOI pizHuULi Mix iPKK
npu YKB 3 mpenunarariero ta 6e3 uei (p>0,05).

[TpoBeneHe onMTYyBaHHS 3 BUKOPUCTAHHSM CYOILIKaJIH
«TpuBora» onuryBansHuka HADS moxasaino cepenniit 6an
10,5+1,1 y xmiHiYHIN rpymi Ta 6,940,6 y TpyIi HOpIBHIHHS,
III0 BKa3yBajo Ha CTAaTUCTUYHO JOCTOBIPHY PI3HMIIO MiX
rpymamu (p<0,05, t-test). Cxoxi pe3ylbTaTH OTPUMAIA
IIO/I0 TIOKA3HUKIB IIKaJIW TpUBOTH beka: cepemniil 6am —
15,3#1,3 y xinigHii rpymi ta 6,8+0,7 — B rpyImi mopis-
HSIHHS, 110 TaKOX BKa3yBaJl0 HAa CTaTUCTUYHO JIOCTOBIPHY
pisuuiro Mixx rpymamu (p<0,05, t-test).

KomriekcHa OIiHKa 3a JONOMOIOI0 TpPEICTaBICHUX
IIKaJ Ta KOHCYJIbTAIl KIIHIYHOIO MCHXO0JIOra JJO3BOJIMIIA
BUSIBUTH YaCTOTY T€HEPATi30BAHOTO TPUBOXKHOTO PO3JIaLy
B Ipynax Y4acHHKIB (OUIBIIOIO0 MipOIO cITMpaiics Ha Jia-
THO3 KJIIHIYHOTO IICHXO0JIOTa, SIKHH y TOMY YHCIl BPaXoOBy-
BaB nokazHukn HADS Tta mxamu tpuBoru beka). Yacrora
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2,0 (HmkHA
iPKK mexa
yd HopMM)
2 -
18 I:,42j:0,07
cepegHe
16 7 3HEIE-]IEfI.HH
14 - no rpyni)
1,2 -
1
08
06
04
02
1]

Hiarpama 1. Cepenne 3Ha4eHHs iHACKCY pe3epBy KOPOHAPHOI0 KPOBOTOKY B KJIiHiYHIH rpymi
MOPiBHSIHO 3 HU/KHBOIO MeKel0 HOPMH

Ipumitka: iPKK — innexe pe3epBy KOpOHAPHOTO KPOBOTOKY.

5 (8,3%)

lpyna nopiBHAHHA
(n=60)

KniHiyHa rpyna (n=65)

0% 20%

60%

40% 80% 100%

Hiarpama 2. YacTtoTa reHepajiizoBaHOr0 TPUBOKHOTO PO3Jaay Y NALIEHTIB
3 MiKpOBaCKYJISPHOIO CTeHOKapiclo (KJIiHiYHA rpyna) Ta YMOBHO 310POBUX
(rpyna nopiBHsIHHA)

BUNAJKIB I'CHEPaAIi30BAHOTO TPUBOKHOTO PO3JIaay B KIli-
HIYHI} TpyMi Ta rpymi MOpiBHAHHS IOKa3aHa Ha jJiarpami 2.

Sk BUIHO i3 JaHUX JgiarpamMu 2, B TPYII HAIli€HTIB
3 MIKpPOBAacKyJIIPHOIO CTCHOKApJIi€I0 JOCTOBIPHO YacTilIe
TPAIUIIETHCS TSHEPATi30BaHUH TPHBOXXHHUN po3Jiall MOpiB-
HSTHO 3 YMOBHO 37I0POBUMH yuacHUKamH (chi-square — 13,1,
p<0,05). Lle Mmoxe BKa3yBaTH Ha 3B’I30K MiX ITiIBHIICHAM
piBHEM TPHUBOXHOCTI Ta PO3BUTKOM MiKpOBAaCKYIISIPHOL
CTEHOKapii. 3 TeOpeTHYHOI TOUKU 30pYy MiJBHUIIEHA TPH-
BOXHICTh MO€ TPU3BOIUTH 10 OLIBII BUCOKOTO 6a30BOT0
PIiBHSI KaTexoJaMiHIB y KpPOBi Ta, SIK HACJIJIOK, 10 CXMJb-
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HOCTI KOpOHAapHHMX aprepion 10 crnasMy abo HegocTar-
HBOI JIWUIaTalii B Mepioj] MiABUIICHHS MOTPeOU Miokapra
B KHCHI.

BucnoBku. IlpuumHoro pesumyanpHoOi imemii Mmio-
Kapza y XBOpHX Ha illIeMiYHy XBOPOOY cepLis Ta CTCHO3YIO-
YU aTepoCKIIepO3 BiHIIEBUX CYIWH MICIS YePE3MKipHOTO
KOPOHAPHOTO BTPYYaHHS € MIKPOBACKYJSIPHA CTEHOKAPIis.
VY 35,4% xBopuX Ha MIKpOBacKYISIpHY CTCHOKapZilo CIO-
CTEpIraeThCsl T€HEPATI30BaHUI TPUBOXKHHUK PO3JIad, IO
JIOCTOBIPHO BHILE 32 TaKy CaMmy YacTOTy Cepel] YMOBHO
37I0POBUX JIFOIEH.
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The relevance of the problem of kidney damage in patients with obesity is due to the increase in the frequency of nephropathies associated
with metabolic disorders.

The aim of the study is to evaluate changes in lipocalin-2 in urine as an early biomarker of renal dysfunction against the background of
obesity and its relationship with cystatin C and the HOMA-IR index in such patients.

Materials and methods. 300 patients with chronic kidney disease were examined. The patients were divided into 4 groups: group 1 (70) —
patients with stage 1 CKD and normal body weight, group 2 (72) — patients with stage 2 CKD and normal body weight; group 3 (70) — patients
with 1 stage CKD and obesity, group 4 (88) — patients with stage 4 CKD and obesity. The control group consisted of 30 apparently healthy
individuals. BMI was determined for all patients, glomerular filtration rate (GFR) was calculated according to CRD-EPI formulas based on
the level of creatinine, cystatin C and their combination (CRD-EPIcysC/cr) (ml/min/1.73 m?). The level of cystatin C in blood serum and
lipocalin in urine was determined by enzyme immunoassay methods. The HOMA-IR index was determined by the immunochemilumines-
cence method and calculated according to the formula. Establishment of the level of glycosylated haemoglobin (HbAlc) was carried out by
the spectrophotometric method.

Results. In groups of patients with CKD and obesity, the level of lipocalin in urine and cystatin C in blood serum was correlated with
indicators of microalbuminuria, BMI, GFR and HOMA-IR. In groups 3 and 4, a negative average correlation between HOMA-IR and CKD
(CKD-EPIcysC/cr) was established.

Conclusion. The conducted researches indicate an increase in the secretion of lipocalin-2 with urine, especially in people with CKD and a
higher body mass index. It can be a significant predictor of albuminuria and is positively correlated with the level of cystatin C and HOMA-IR
index. Rates of insulin resistance increased with progression of renal damage.

Key words: chronic kidney disease, obesity, lipocalin-2, cystatin C, insulin resistance.
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IIMCTATUH C TA JIMNOKAJIH-2 SIK BIOMAPKEPU IOYATKOBUX NOPYUIEHb ®YHKIIi HUPOK
Y PAMKAX HUPKOBO-METABOJIIYHOI'O KOHTHUHYYMY

lsano-Ppanxiscoruii HayionarbHull MeouuHull ynisepcumem, learno-Dpankiscvk, Yipaina

AKTyanbHICTh IPOOIEMH ypa)KeHHs HUPOK y TAI[i€HTIB 3 0XKUPIHHIM 3yMOBJIEHA POCTOM 4acTOTH He(pomnaTiii, HoB’s3aHuX 3 MeTaboiy-
HHUMH TOPYIIEHHSIMH.

Merta focnikeHHS — OL[IHATH 3MiHH JIIIOKaNIiHy-2 Y cedi sIKk paHHBOro OioMapkepa MopyLIeHHS (GYHKIIl HUPOK HA T/Ii OXKUPiHHSA, HOTO
B3a€MO3B’30K 3 ructatuHoM C Ta mokasHukoM iHcyniHopesuctenTHocTi HOMA-IP y Takux maiieHTis.

Jlinokaiin-2 po3MISHaeThCs K PaHHIN Mapkep TyOylOIHTECTIHAIBHOTO NOIIKOKEHHS HUPOK. [IpoBeneHi DociipKeHHs CBiaYaTh Ipo
3pPOCTaHHS CEKpewil JiMmoKaniny-2 i3 ceuero, 0cOOIMBO y 0ci0 3 XPOHIYHOK XBOPOOOI HUPOK Ta BHIIMM iHAEKCOM Macu Tina. BiH Moxe
BHCTYIATH 3HAYYIIUM TIPEAUKTOPOM aTbOYMiHypil Ta MO3UTHBHO Kopetoe 3 piBHeM nuctatuny C, ingekcom HOMA-IP. [Tokasuuku iHCyITi-
HOPE3MCTEHTHOCTI 3pOCTAIH Y Mipy IPOTrpecyBaHHs YpaKeHHS HUPOK.

Kuro4osi ci10Ba: XxpoHiyHa XBOpP0Oa HUPOK, OXKUPIHHS, JTiMOKaTiH-2, ucTatiH C, IHCYTiHOPE3UCTEeHTHICTb.

Normal indicators of metabolism, renal function, and
cardiovascular status reflect the interaction between met-
abolic risk factors, chronic kidney disease, and cardiovas-
cular status, which have a significant impact on morbidity
and mortality [1]. Obesity, type 2 diabetes mellitus (DM),
cardiovascular disease (CVD) and chronic kidney disease
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(CKD) are recognized as some of the most significant pub-
lic health problems today [2]. A large number of results of
epidemiological and clinical studies confirm the existence
of a close relationship between these conditions, as a result
of which the term that unites them was defined — the car-
dio-renal-metabolic continuum [3]. This coexistence has
various epidemiological, pathophysiological, and prognos-
tic implications. Mechanisms of damage to the cardio-renal
system caused by hyperglycaemia are better studied, but
the development and progression of CKD and metabolic
dysregulation remain problematic.
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The background of the problem of kidney damage in
patients with obesity is due to the increase in the frequency
of nephropathies associated with metabolic disorders,
their tendency to progress and the need to optimize early
diagnosis [4]. Serum creatinine is an imperfect marker
for determining kidney function, as its concentration does
not change significantly until creatinine clearance falls
below 70 mL/min/1.73 m?. In addition, such factors as
body weight, age, race, gender, inflammation, as well as
taking certain drugs (in particular, H,-histamine blockers)
affect the creatinine level. Studies have shown that serum
cystatin C is a more accurate predictor of kidney function
compared to creatinine [5]. Cystatin C is an endogenous
marker that is freely filtered in the glomeruli. Like other
proteins with a low molecular weight, cystatin C is almost
completely reabsorbed by the epithelial cells of the tubules
and is subsequently catabolized, so it does not return to the
bloodstream. In addition, it is not affected by inflammation,
muscle mass compared to creatinine [6]. Another poten-
tial biomarker, neutrophil gelatinase-associated lipocalin
(NGAL, lipocalin-2), is a part of the lipocalin family. It is
also known as lipocalin-2 and is a small protein purified
from neutrophil granules and is encoded by the lipocalin-2
gene on chromosome 9 [7]. According to some new hypoth-
eses, the release of NGAL from the renal tubules occurs
shortly after injury, preceding the rise in creatinine. In addi-
tion to separate researches that described NGAL together
with other already known factors as an independent risk
marker for CKD progression [8], F. Gharishvandi, F. Kaze-
rouni et al. (2015) suggest that NGAL can be used as a bio-
marker of kidney disease and its severity [9]. However, at
present, changes in cystatin C and lipocalin in patients with
the initial stages of CKD and the presence of metabolic
disorders, in particular, obesity, have been poorly studied.
In turn, obesity is closely related to the development of
systemic insulin resistance due to impaired utilization of
glucose in skeletal muscles, which leads to compensatory
hyperinsulinemia. Therefore, it is currently important to
study the main mechanisms of the development and pro-
gression of obesity-related chronic kidney disease in order
to develop new early strategies to prevent and slow down
the progression of kidney damage in the future.

The purpose of the work is to evaluate changes
in lipocalin-2 in urine as an early biomarker of renal
dysfunction against the background of obesity, its
relationship with cystatin C and HOMA-IR index in such
patients.

Materials and methods. 300 patients with chronic
kidney disease were examined, including 134 women and
166 men, who were hospitalized in the arterial hyperten-
sion department of the Communal non-commercial enter-
prise “Ivano-Frankivsk Regional Clinical Cardiology
Centre of Ivano-Frankivsk Regional Council” and the
urology and cardiology departments of the Communal
non-commercial enterprise “Central City Clinical Hospi-
tal of Ivano-Frankivsk City Council” in Ivano-Frankivsk
City (Ukraine). The average age of the examinees was
(55.36+2.02) years for women and (47.45+2.66) years
for men.

The body mass index was calculated according to the Que-
telet formula (kg/m?): BMI=body weight, kg(height), m?.
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The stage 1 of CKD was diagnosed in 140 patients
(61 women and 79 men, whose average age was
46.43+£3.77 years), and the stage 2 was diagnosed in
160 patients (76 women and 84 men, whose average age
was 53 .07+2.61 years). The patients were divided into
4 groups: group 1 (70) — patients with stage 1 CKD and
normal body weight, group 2 (72) — patients with stage
2 CKD and normal body weight; group 3 (70) — patients
with stage 1 CKD and obesity, group 4 (88) — patients with
stage 2 CKD and obesity. The control group consisted of
30 practically healthy individuals (13 women and 17 men),
whose average age was 36.7+8.6 years.

Causes of CKD development are as follows infec-
tions of the upper parts of the urinary system in 11.8%,
urolithiasis in 19.89%, previous glomerulonephritis with
symptomatic renoparenchymatous arterial hypertension
in 15.76%, abnormalities in the development of urinary
reproductive system in 6.9%, essential arterial hyperten-
sion in 29.1% and coronary heart disease with heart failure
in 18.89%. The average duration of CKD was 7.1 years.
Exclusion criteria were diabetes mellitus, hypothalamic
and endocrine obesity, acute myocardial infarction, con-
gestive heart failure stage 3—4 according to NYHA, liver
failure, stages 3—4-5 CKD.

All patients underwent general clinical examinations.
Determination of albumin in daily urine was carried out by
the turbometric method using the Microalbumin diagnostic
kit (Germany) and was estimated in mg/day. Glomerular
filtration rate was calculated according to the CKD-EPI
formula based on the level of creatinine, cystatin C and
their combination (CKD-EPIcysC/cr) (ml/min/1.73 m?)
using the calculator of the National Kidney Foundation
of the USA http://www.kidney.org/professionals/kdoqi/
gfr_calculator.cfm). The level of cystatin C in blood serum
(in healthy individuals — 0.79-2.15 mg/l) was studied by
the enzyme immunoassay method using Human Cystatin
C ELISA kit (Czech Republic) on the STAT FAX analyzer
(No. 7898). The level of neutrophil gelatinase-associated
lipocalin (urine-NGAL) (ng/ml) was determined by the
‘sandwich’ enzyme immunoassay method in urine (in
healthy individuals — 0.16—-10 ng/ml) using the HUMAN
NGAL ELISA Kit (USA). To assess insulin resistance, the
HOMA-IR (Homeostasis Model Assessment of Insulin
Resistance) index was used, which was determined by the
immunochemiluminescence method and calculated accord-
ing to the formula:

HOMA-IR = fasting insulin (pU/ml) x fasting glucose
(mmol/l) / 22.5 (reference values 0-2.7).

Determination of the level of glycosylated haemoglobin
(HbA 1¢) was carried out by the spectrophotometric method
(reagent Glycosylated haemoglobin, plastic silicates,
Ukraine).

The research protocol was approved by the ethics
commission of the State Higher Educational Institution
“Ivano-Frankivsk National Medical University”, Protocol
No. 97/17 of 19 October 2017. All patients gave informed
consent to participate in it. The research was conducted in
accordance with the principles of the Helsinki Declaration
of the World Medical Association “Ethical principles of
medical research with the participation of a person as an
object of research” of 1 October 2008, No. 900 005.
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Statistical processing of the obtained results was
carried out using the statistical analysis program Statistica
10.0. Arithmetic mean values (M) and standard deviation
(SD) were calculated for quantitative traits when the
data were normally distributed or median with lower and
upper quartiles (Me [LQ; UQ] when the distribution was
different from normal. For qualitative traits, the absolute
frequency of manifestations was calculated characteristics
(number of subjects), frequency of occurrence in % or
95% confidence interval (CI). The analysis of the data
distribution was carried out using the Shapiro-Wilk and
Kolmogorov-Smirnov test. Statistical analysis was carried
out using non-parametric methods (Kruskal-Wallis test),
since most of the features had data distribution other than
normal. Spearman’s rank correlation coefficient was used to
assess correlations. Differences in results were considered
statistically significant at p<0.05.

Results. According to the results of our research, the
urinary excretion of lipocalin-2 in patients of all groups
exceeded the indicators in healthy individuals, in particular,
in patients of groups 1, 2, 3 and 4 by 1.5, 3.7, 3.1 and
5.6 times, respectively (p,<0.05, p, , , <0.001) (Table 1).

The growth of urinary excretion of NGAL was higher
in patients of group 4 with a higher body mass index.
Comparing u-NGAL indicators in patients with obesity, it
was established that in patients with stage 2 CKD against
the background of obesity, it was 1.8 times higher (p<0.05)
than in patients with stage 2 CKD against the background
of obesity. The level of daily microalbuminuria in patients
of groups 1, 2, 3 and 4 exceeded the indicators in healthy
individuals by 3.5, 4.2, 6.1, and 8.7 times, respectively
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(p,,,,<0.001). An increasing level of NGAL in urine
was found to be a significant predictor of albuminuria,
especially among patients of group 4.

The cystatin C level also exceeded the levels of healthy
subjects in all groups, respectively, by 1.8, 2.7, 2.8 and
3.8 times (p1,2,3,4<0.001). In patients of group 4, the cys-
tatin C level was 1.4 times higher than in patients of group
2, and 1.3 times higher than in patients of group 3 (p>0.05).
The increase in serum cystatin C levels reflects the condi-
tion of glomerular filtration and the degree of renal function
decline [10]. The GFR formula CKD-EPIcysC/cr indicates
a 1.2-fold decrease in this indicator in patients of group 2
compared with group I, and in patients of group 4 com-
pared with group 3 by 1.3 times (p<0.001), which confirms
renal dysfunction despite normal creatinine values.

A positive mean correlation was found between
NGAL and BMI in patients of groups 3 and
4 — 13=0.45, r4=0.58 (p3.4<0.05), between NGAL and
microalbuminuria — r3=0.45, r3=0.48 (p3.4<0.05), between
NGAL and cystatin C — r3=0.46, r4=0.68 (p3.4<0.05). In
patients of group 4, a direct average correlation was found
between daily albuminuria and BMI — r=0.56, p<0.05,
indicating a deterioration in the functional state of the
kidneys against the background of obesity. In groups 3
and 4, a negative mean correlation was found between
NGAL and GFR (CKD-EPIcysC/cr) — r3=-0.56, r4=-0.58
(p3.4<0.05), indicating impaired renal function even in the
initial stages of CKD.

According to Belinda Spoto, Anna Pisano, Carmine
Zoccali (2016), insulin resistance is present in the early
stages of CKD and increases with the progression of

Table 1
Characteristics of laboratory indicators in examined patients
Indicators Healthy, n=30 Group 1, n=70 Group 2, n=72 Group 3, n=70 Group 4, n=88
BML ke/m? 21.67 24.94 22.13 34.03 37.52
P K8 [21.00; 22.60] [21.70; 25.00] [21.40; 23.20] [32.60; 35.50] [36.10; 38.60]
GFR, mrlr/l?‘m/ 173 109.62 94.27 * 78.03% 0 94.04 * 70.54 *A
CKD-EPleysCler | [101:00; 118.00] [90.00; 99.00] [76.00; 81.00] [90.40; 99.00] [62.00; 78.00]
Custatin C. me/l 0.78 1.44 * 2.11 %0 2.22 %o 2.97 *x
s - Mg [0.70; 0.81] [1.20; 1.80] [1.99; 2.30] [2.00; 2.60] [2.87;3.10]
Creatinine. memol 78.27 83.82 94. 60 * 103. 97 *o 106. 19 *
’ [76.00; 87.20] [79.80; 88.00] [88.00; 100.00] [90.50; 116.00] [96.00; 116.10]
Albuminuria, mg/ 19.50 68.21 * 81.60 *o 118.55 * 169.72 *Ax
day [18.00; 22.00] [49.00; 84.00] [76.50; 88.00] [100.00; 134.00] | [156.00; 189.00]
General cholesterol, 441 6.33 * 6.31 * 6.49 * 6.80 *
mmol/l [4.10; 4.80] [5.50; 7.30] [5.50; 7.10] [5.40; 7.80] [5.70; 7.88]
NGAL. ne/ml 4.26 6.43 * 15.93 % 13.59 *o 23.95 *Ax
18 [3.40; 4.99] [4.88; 7.88] [13.88; 17.89] [12.00; 16.20] [22.00; 27.00]
44 4.6 5.0 5.0 5.8
Glucose, mmol/] [4.20; 4.50] [4.40; 4.80] [4.80; 5.10] [4.80; 5.30] [5.50; 6.00]
1.44 1.44 1.56 4.3 * 5.68 *Ax
HOMA-IR [1.43; 1.50] [1.42; 1.53] [1.54: 1.67] [3.60; 4.87] [5.10: 6.10]
4.0 42 4.6 48 5.6 *Ax
0,
HbATc, % [4.00; 4.10] [4.00: 4.50] [4.50: 4.88] [4.50; 4.90] [5.40: 5.80]

* — statistically significant difference in indicators compared to the healthy group

° — statistically significant difference in indicators comparing groups 1 and 2

A — statistically significant difference in indicators comparing groups 3 and 4

= — statistically significant difference in indicators comparing groups 1 and 3

x — statistically significant difference in indicators comparing groups 2 and 4
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CKD [11]. In patients of group 1, the HOMA-IR index was
practically no different from that of healthy subjects, in
patients of group 2 it increased slightly by 1.1 times, and in
patients of group 3 it was 2.9 times higher than in healthy
subjects and patients of group 1 (p<0.001). In patients of
group 4, the HOMA-IR index was 3.9 times higher than in
healthy subjects (p<0.001), 3.6 times higher than in patients
of group 2 (p<0.001), and 1.32 times higher than in patients
of group 3 (p<0.05). Blood glucose levels in patients of
all groups did not differ significantly and did not exceed
the normal range. The level of glycated haemoglobin in
groups 1, 2 and 3 did not differ from the level in healthy
subjects, and in patients of group 4 it was 1.4 times higher
than in healthy subjects (p<0.05), 1.2 times higher than
in patients of groups 2 and 3 (p<0.05). Our data are in
line with the studies of H. de Boer, and Rajnish Mehrotra
(2014), who proved that induction of insulin resistance in
podocytes leads to glomerulosclerosis in animal models,
and insulin resistance is associated with albuminuria and
the development of CKD in human studies [12].

Analysis of the correlations between the indicators
revealed a positive mean correlation between HOMA-IR
and cystatin C in patients of group 4 Ian r=0.4 (p<0.05)
(Fig. 1), between HOMA-IR and NGAL in patients of
group 4 Ian r=0.35 (p<0.05), between HOMA-IR and
MAU in patients of groups 3 and 4 — r3=0.35, r4=0.33

(p3, 4<0.05), between HOMA-IR and BMI in patients of
group 4 —r=0.45 (p<0.05), between HOMA-IR and HbAlc
in patients of group 4 — r=0.62 (p<0.001) (Fig. 2), between
HOMA-IR and glucose level in patients of groups 3 and
4 —13=0.54, r4=0.73 (p3.4<0.001). Our results are also in
line with J. Bae, S. Seo, K. Hur, J. Kim, M. Lee, M. Lee et
al. (2013), who proved that a positive relationship between
HbAlc and HOMA-IR indicates the presence of chronic
mild hyperglycaemia and decreased insulin sensitivity even
in the absence of overt diabetes in people with mild to mod-
erate CKD [13].

In groups 3 and 4, a negative mean correlation between
HOMA-IR and GFR (CKD-EPIcysC/cr) was found —
r3=-0.36,r4=-0.46 (p3.4<0.05). De S. Cosmo, C. Menzaghi,
S. Prudente (2013) found that hyperinsulinemia affects
renal function by inducing glomerular hyperfiltration,
endothelial dysfunction and subsequently leads to a faster
decline in renal function compared to patients who are
insulin sensitive [14].

Discussion. Obesity is an important cause of microvas-
cular dysfunction, which may precede nephropathy [15].
S. Zoungas, H. Arima, H.C. Gerstein, R.A. Hayward et al.
(2017) also analyzed the impact of insulin resistance (IR)
and obesity on chronic kidney disease [16]. The relation-
ship between hyperglycaemia and renal dysfunction is bidi-
rectional and can be seen as a vicious circle. Experimental
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evidence suggests that hyperglycemia can cause microvas-
cular damage to the tubulointerstitial apparatus of the kid-
neys [17].

It is known that a significant part of cystatin C is synthe-
sized by adipocytes of subcutaneous and visceral adipose
tissue. Obesity is associated with a significant increase in
cystatin production by adipocytes [18]. The possibility of
detecting NGAL (u-NGAL) in urine in people with kidney
disease has led to the evaluation of lipocalin-2 as an early
non-invasive biomarker for acute and chronic kidney injury
in humans in numerous studies, and has proven its role as
one of the most promising early biomarkers for the diagno-
sis of CKD and associated metabolic disorders [19].

Adipocytokine, lipocalin-2, plays a key role in the regu-
lation of body fat mass and insulin resistance, as well as
regulates energy, glucose and lipid metabolism [20]. The
role of NGAL in the pathogenesis of obesity and renal dys-
function is not well understood. Both preclinical and clini-
cal studies have shown that lipocalin may play a role in the
pathogenesis of obesity and the ability of liver and mus-
cle cells to use insulin [21]. A study by S.B. Ascher et al.
(2022) found that NGAL plays a dominant diagnostic role
compared to cystatin C and creatinine in detecting renal
deterioration in the early stages of CKD and in predicting
its progression [22]. Our results indicate the presence of
renal tubular damage, as evidenced by elevated levels of
u-NGAL and cystatin C among patients with CKD, obesity,
and insulin resistance. According to Sarah J. Schrauben,
Christopher Jepson, Jesse Y. Hsu et al. (2019), insulin medi-
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ates renal function mainly at the tubular level, where spe-
cific insulin binding is highest [23]. There is evidence in the
available literature that insulin acts in the proximal tubule,
and hyperinsulinemia leads to a decrease in nitric oxide, an
increase in transforming growth factor-f1 and insulin-like
growth factor-1, and endothelin-1 production, which leads
to increased oxidative stress [24]. These mechanisms are
likely to explain the increase in urinary NGAL and serum
cystatin C found in the CKD and obese groups, which also
had elevated levels of glucose, HOMA and glycated hemo-
globin compared to the control group.

Conclusion. Thus, lipocalin-2, as one of the adipocy-
tokines, plays a key role in the regulation of insulin resist-
ance, glucose metabolism, and is also considered an early
marker of tubulointerstitial renal injury. Studies have shown
an increase in urinary lipocalin-2 secretion, especially in
patients with a higher body mass index (BMI). It can be a
significant predictor of albuminuria and positively corre-
lates with cystatin C levels and the HOMA-IR index. Insu-
lin resistance was higher in patients with CKD and obesity
and increased with the progression of renal damage.

Prospects for further development. Study of the
relationship between the components of the metabolic
syndrome, in particular, obesity, insulin resistance with
the progression of CKD, cardiovascular events and death
among a cohort of patients with CKD without diabetes
and study of the effectiveness of preventive therapy in
preventing the progression of CKD against the background
of obesity.
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Introduction. The prevalence of cerebral aneurysms (CAs) worldwide is approximately 3% of the population. CA rupture accounts for
85% of all subarachnoid haemorrhage cases. One of the clinical manifestations of aneurysmal subarachnoid haemorrhage (aSAH) is neck
stiffness caused by an inflammatory response to blood in the subarachnoid space. In fully conscious patients with aSAH and with no focal
neurological deficit, meningeal signs may be the only diagnostic indicator.

Objective is to assess the anatomical and morphological features of meningeal syndrome development in CA rupture.

Materials and methods. The study included 480 medical records of the acute aSAH. There were two groups of patients: Group 1 —patients
without meningeal signs, and Group 2 — patients with meningeal signs. Statistical analysis was performed using the y*-test and binomial
logistic regression.

Results. Patients with ruptured CA located in the middle cerebral artery (MCA) territory have a threefold higher likelihood of exhibiting
meningeal signs compared to those with CA located in the internal carotid artery (ICA) territory (OR=3.29; CI=1.313-8.26; p=0.011). In both
groups, the most common locations of ruptured CAs were in the anterior communicating artery territory (34.0% and 40.0%, respectively) and
the posterior communicating artery territory (26.3% and 15.9%, respectively). In both groups, the size of ruptured CA between 5 and 9 mm
was most frequently observed. An increase in the size of the ruptured CA was associated with a 9.6% decrease in the likelihood of developing
meningeal signs (OR=0.904; CI=0.853-0.959; p<0.001).

Conclusions. The presence of CA in the MCA territory significantly increases the likelihood of meningeal signs in the acute period of
CA rupture compared to CA located in the ICA territory. An increase in the size of the ruptured CA significantly reduces the likelihood of
meningeal signs in the acute period of CA rupture.

Key words: aneurysmal subarachnoid haemorrhage, meningeal signs, cerebral aneurysm.
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AHATOMO-MOP®OJIOTTYHI OCOBJHUBOCTI PO3BUTKY MEHIHI'EAJIBHOTO CHHAPOMY IIPH
PO3PUBI MO3KOBUX AHEBPU3M

O0ecvkuti HayioHanbHull meouynuil ynigepcumem, Qodeca, Ykpaina

IMommpenicte Mo3k0oBHX aHeBpu3M (MA) y cBiti craHOBHTH Omm3bko 3% HacenmeHHS. PospuB MA cranoButh 85% ycix BHMajkiB
cybapaxHOiIaIbHOrO KPOBOBWIIMBY. Y TAIli€HTIB 3 aHEBPU3MATUYHHM CyOapaxHOINalbHMM KPOBOBWIIMBOM Yy SICHIH CBimomocTi Ta 6e3
BOTHHUIIIEBOTO HEBPOJIOTIYHOTO Ae(IIUTy MEHIHTeaIbHI 3HAKH MOXYTh OyTH €IMHOIO0 J[IarTHOCTUYHOIO 03HAKOI0. MeTa IIbOTO TOCIiKEHHS —
OLIIHUTH aHATOMO-MOP(OJIOTIYHI 0COOIMBOCTI PO3BUTKY MEHIHI'€aIbHOTO CHHAPOMY Yy pa3i po3puBy MA. 3i 30i1bIeHHAM po3MipiB MA, mo
po3ipBanack, 3MEHIIYETHCS HMOBIPHICTh PO3BUTKY MCHIHI€AbHHUX 3HAKIB. Y pasi jokanizaiii MA, 110 po3ipBaiuch, y 6aceiiHi cepeanboi
MO3KOBOi apTepil BHINA HMOBIPHICTE HAsBHOCTI MEHIHTEaNbHHX 3HAKIB y MAMIEHTIB MiJ 4ac HAJXOMKEHHS IMOPIBHAHO 3 Malli€HTaMH,
B SKHX posipBamice MA y GaceliHi BHyTpilIHBOI COHHOI apTepii. BusBineHo B3a€MO3B’SI30K MK MEHIHT€aIbHUM CHHIPOM Ta aHATOMO-
MOpPGhOJIOriYHUMH XapaKTepucTUKaMi MA, 1110 po3ipBajuch.

KitrouoBi ciioBa: aneBpr3MariiHuii cybapaxHOIqanbHII KPOBOBIJINB, MEHIHT€aJIbHI 3HAKH, MO3KOBA aHEBPH3MA.

Introduction. The global prevalence of cerebral
aneurysms (CAs) is approximately 3.2% of the population.
The annual risk of CA rupture ranges from 2% to 10% [1].
CA rupture accounts for 85% of all cases of subarachnoid
haemorrhage (SAH) [2]. It is worth noting that most CAs
never rupture [1].

© Yu. O. Solodovnikova, A. P. Revurko, A. S. Son, 2024
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At the same time, several studies have identified risk
factors for CA rupture. The most significant among these
include arterial hypertension, age, Japanese and Finnish
ethnicity, size, location, and morphological characteristics
of the ruptured CA [3].

Thesymptoms ofaneurysmal subarachnoidhaemorrhage
(aSAH) are most commonly described by patients as a
“thunderclap” headache. Other clinical manifestations
of aSAH include nausea, vomiting, meningeal signs,
photophobia, seizures, focal neurological deficit, and
impaired consciousness [4]. The pathophysiological
mechanisms underlying the appearance of meningeal
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signs in patients with aSAH involve the development of
local inflammation of the meninges in response to blood
in the subarachnoid space [5]. It should be noted that the
majority of patients with aSAH present with normal state
of consciousness, or their level of consciousness may
alter. In such cases, meningeal signs may serve as an
isolated objective diagnostic feature during neurological
examination [6].

The size and location of the ruptured CA are among
the factors influencing the course of aSAH [7]. A review
of the literature revealed that the UCAS study stratified
CAs by size based on rupture rates: small CAs up to 5
mm, medium-sized CAs between 5 mm and 10 mm, large
CAs between 10 mm and 25 mm, and giant CAs larger
than 25 mm [8]. It is known that approximately 90% of
ruptured CAs were smaller than 10 mm [9]. Furthermore,
a significant proportion of ruptured CAs smaller than 10
mm were located in the anterior communicating artery
(AComA) territory, while those smaller than 5 mm were
predominantly located in the AComA and posterior
communicating artery (PCoA) territories [10; 11].

We found that the connection between meningeal
syndrome and ruptured CAs remains insufficiently studied.
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Objective is to assess the anatomical and morphological
features of meningeal syndrome development in CA
rupture.

Materials and methods. A single-centre retrospective
cross-sectional study was conducted. This study included
480 patients’ medical records in the acute phase of aSAH.
The inclusion criteria were as follows: 1) SAH caused
by CA rupture; 2) confirmation of CA presence via CT
angiography; 3) age of 18 years or older. Exclusion criteria
included: 1) incomplete medical records (missing data
on meningeal syndrome); 2) absence of confirmed CA
on CT angiography, traumatic SAH, or other causes of
intracranial haemorrhage (arteriovenous malformations,
coagulopathies, etc.). Patients were divided into two groups
based on the presence of meningeal signs upon admission.
Group 1 included patients without meningeal signs —
53 (11.0%) patients, among them 28 (52.8%) women and
25 (47.2%) men. Group 2 included patients with meningeal
signs — 427 (89.0%) patients, among them 233 (54.6%)
women and 194 (45.4%) men (Figures 1 and 2). The
number of women prevailed in both groups. However,
no statistically significant relationship between sex and
meningeal signs was identified (¥*=0.0573; df=1; p=0.811).

Group 2

o, R

Fig. 1. Distribution by the presence or absence of meningeal signs
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Fig. 2. Distribution by sex
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In this study, the characteristics of the meningeal
syndrome were assessed depending on the maximum dome
size and location of the CA (in cases of multiple CAs, the
location and size of the ruptured CA were considered). The
extent of the haemorrhage was evaluated based on CT data.

The representativeness of findings for certain categories
and the generalisability of results may be limited by
the sample size and the single-centre study design.
Consequently, when analysing the size of the ruptured CA,
data were unavailable for 11 patients in Group 1 and 78
patients in Group 2.

Statistical analysis was performed using the y? test and
binomial logistic regression. Calculations were conducted
using Jamovi software, version 2.3.28.0. Results with
p <0.05 were considered statistically significant.

The study was conducted in compliance with the
principles of the Ethical Code of the World Medical
Association (Declaration of Helsinki). Ethical approval
for the study was obtained via Protocol No. 7 of the Ethics
Committee of Odesa National Medical University, dated
30 September 2019.

Results and discussion. The analysis of haemorrhage
distribution revealed that isolated SAH was the most
common in both groups: in Group 1 — 29 (54.7%) patients
and in Group 2 — 174 (40.7%) patients. The second most
frequent type of haemorrhage in Group 1 was SAH with a
parenchymal haemorrhage — 9 (17.0%) patients. In contrast,
in Group 2, the next most common types of haemorrhage
were SAH with a ventricular haemorrhage — 126 (29.5%)
patients, and SAH with both ventricular and parenchymal
haemorrhages — 60 (14.1%) patients (Figure 3).

Statistical analysis did not identify a significant
association between the type of haemorrhage and meningeal
signs (¥*=4.85; df=3; p=0.183).

By the location of the ruptured CA, patients in Group
1 were distributed as follows: CAs located in the anterior
cerebral artery (ACA) territory — 25 (47.2%) patients,
CAs located in the internal carotid artery (ICA) territory —
18 (34.0%) patients, CAs located in the middle cerebral
artery (MCA) territory — 7 (13.2%) patients, CAs located
in the basilar artery (BA) territory — 2 (3.7%) patients,
and CAs located in the vertebral artery (VA) territory — 1
(1.9%) patient. In Group 2, the distribution was as follows:
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CAs located in the ACA territory — 200 (46.8%) patients,
CAs located in the MCA territory — 105 (24.6%) patients,
CAs located in the ICA territory — 82 (19.2%) patients, CAs
located in the BA territory — 24 (5.7%) patients, and CAs
located in the VA territory — 16 (3.7%) patients. Thus, in
Group 1, ruptured CAs were most frequently located in the
ACA and ICA territories, whereas in Group 2, they were
most commonly located in the ACA and MCA territories
(Figure 4). There was no statistically significant association
between meningeal signs and the location of the ruptured
CA (y*=8.31; df=4; p=0.081). Despite this, using binomial
logistic regression to compare different locations of
ruptured CAs, it was found that patients with a ruptured
CA in the MCA territory had three times higher odds of
presenting with meningeal signs compared to those with a
ruptured CA in the ICA territory (OR=3.29; CI=1.313-8.26;
p=0.011) (Figure 5).

A more detailed analysis of the characteristics of
ruptured CA locations revealed that in both Group 1 and
Group 2, ruptured CAs were predominantly located in
the AComA (34.0% and 40.0%, respectively) and PCoA
(26.3% and 15.9%, respectively) territories, which aligns
with previous studies (Figures 6 and 7).

The analysis of the size of ruptured CAs in Group 1
revealed the following: a size of up to 5 mm was identified
in 6 (14.3%) patients, 5-9 mm in 20 (47.6%) patients,
1025 mm in 15 (35.7%) patients, and larger than 25 mm
in 1 (2.4%) patient. In Group 2, the distribution of ruptured
CA sizes was as follows: a size of up to 5 mm in 84 (24.1%)
patients, 5-9 mm in 200 (57.3%) patients, 10-25 mm in
64 (18.3%) patients, and larger than 25 mm in 1 (0.3%)
patient. In both groups, the most frequent size of ruptured
CAs was between 5 and 9 mm, which aligns with previous
studies (Figure 8). An increase in the size of the ruptured
CA was associated with a 9.6% lower chance of developing
meningeal signs, which is a statistically significant result
(OR=0.904; CI=0.853-0.959; p<0.001).

Conclusions. The presence of a CA in the MCA
territory significantly increases the likelihood of meningeal
signs during the acute phase of CA rupture compared to
the ICA territory (OR=3.29; CI=1.313-8.26; p=0.011).
An increase in the size of the ruptured CA significantly
reduces the likelihood of meningeal signs during the

Group 2

SAH+parench SAH4ventir +parench

types of haemorrhage

Fig. 3. Distribution of haemorrhage extent between groups
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acute phase of CA rupture (OR=0.904; CI=0.853-0.959;
p<0.001). Thus, understanding the relationship between
CA location, size and clinical manifestations such as
meningeal signs can assist clinicians in optimization of the

diagnosis and management of patients in the acute phase of
aSAH. Further multifactorial studies involving additional
healthcare institutions will help deepen the understanding
of this issue.
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An anal fissure is the commonest disease of the anal canal in children, and their suffering and poor quality of life determine the feasibility
of the present study.

Objective is to determine the main causes of anal fissure development in children as a joint paediatric and surgical problem, for their
adequate treatment in order to improve the quality of life.

Material and methods. The study included 64 children with anal fissures who were observed at the Kyiv City Children’s Clinical Hospi-
tal No. 1; 39 (60.9%) boys and 25 (39.1%) girls. All children underwent a complete clinical, laboratory and instrumental examination.

Results of the study. There were 7 (10.9%) children under 3 years old, 27 (42.2%) — from 3 to 6 years, 16 (25.0%) — from 7 to 10 years,
9 (14.1%) — from 11 to 14 years, and 5 (7.8%) — from 15 to 18 years old. The course of the disease in 26 (40.6%) patients within 2 to 3 months
led to constipation. Localization of the anal fissure (fissure in the posterior anodermis at 6% position in 55 (85.9+4.4)% patients, and combined
fissures at 6% and 12% position in 9 (14.1+4.4)% children. In all patients, the fissure occurred at the background of constipation. The treatment
was complex: elimination of sphincter spasm and hypertonia of the internal anal sphincter, and administration of lactulose-containing medica-
tions. Individualised treatment methods had a good result in 100% of cases, and there were no indications for surgical anal fissure excision.

Conclusions. The main thing in the treatment of the anal fissure is its prevention. Delayed bowel movements lead to constipation and
anal fissure. The examination should be comprehensive, and the treatment should include relief of spasm and pain during bowel movements,
normalisation of bowel movements using lactulose-containing drugs and diet correction, which is aimed at preventing both constipation and
anal fissure.

Key words: anal fissure, children, diagnosis, conservative treatment.
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AHAJIBHA TPIIUHA V JITEW - MIPOBJIEMA MEJAIATPUYHA Y1 XIPYPITYHA?

!Hayionanvnuti ynisepcumem oxopouu 300pog’s Ykpainu imeni ITJI. [Llynuxa, Kuis, Ykpaina

200ecvruil nayionanbhuil meduunull ynisepcumem, Odeca, Ykpaina

SKHII «Kuiscvka micoka oumsiva kniniuna nikapus Ne 1y, Kuis, Ykpaina

AHanbHa TpIlMHA € HAAIOMNPEHIIINM 3aXBOPIOBAHHAM aHAJIBHOTO KaHATY B HiTeH, a IXHi CTpaXKIaHHS Ta HE3aJ0BiNbHA SKICTh KHTTS
BH3HAYAIOTh JOLUIBHICTD AOCIIKeHHs. MeToto poboTH 0y/10 BU3HAYCHHS NPUYMHU PO3BUTKY aHAJIBHOI TPILMHHU Y JiTeil 111 aaeKBaTHOTO
X JIIKyBaHHS 3 METOIO MOKPAIIEHHS SIKOCTI XUTTS. B MOCIIKEHHS BKITIOYEHO 64 XBOPUX IUTHHH 3 aHAIBHOIO TPIIMHOI0. XJIOMYHKIB Oyio
39 (60,9%), niBaarok — 25 (39,1%). Haituacrimre xBopimm aitu 1o 6 pokis (34; 53,1%), micnst 7 pokiB aHansHa TpimuHa Oyna y 30 (46,9%)
namienTis. Jlokamizaris po3puBy y 3aaHiit anoxepmi Bcranosnena Ha 6% y 55 (85,9+4,4)% xBopux, a noexHanHs Tpimus Ha 6% ta 12% Tinbkn
y 9 (14,1 + 4,4)% niteii. Kommexcne mikyBanus y 100% 3a0e3neqmno rapHuil pe3yibrar, MoKa3aHb 0 XipypriyHOro BUCIYEHHS aHAIBHOI
TpitmHA He Oyino. JIikyBaHHS OyJI0 KOMIUIEKCHAM, BKITIOYAIIO 3HATTA CIa3My Ta O0diB Mmif yac nedexaii, HopMaialilo CiopoKHEHb 3 BHKO-
PHCTaHHSIM HPENapaTiB i KOPEKLIEI XapuyBaHHs.

KitrouoBi ciioBa: ananbHa TpilyHa, AITH, JIarHOCTHKA, JTiKYBaHHS KOHCEPBATHBHE.

Relevance. An anal fissure (AF) is a linear or ellipti-
cal tear in the posterior part of the anodermis, extending
cranially up to the dentate line, and due to proctogenic pain
during bowel movements. It is the most common disease of
the anal canal in children, which determines the relevance
of the problem [1-3].
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There is no exact frequency of the disease in the pedi-
atric population. According to studies, the incidence of
an anal fissure in children associated with constipation
was 27.1% according to G. Dogan et al. (2022), and with
constipation at the background of food allergy in 77.8%
according to N.D.N. Sissoko et al. (2023), with bleeding
from the lower intestine in 14.2% according to Y.B. Kim et
al. (2022), and in 15.1% according to I. Malik et al. (2023),
and 37.5% according to G. Eslamian et al. (2024), and
5.0% in newborns according to M Lin et al. (2022), as well
as in more than 80% of patients with dysfunction of the
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puborectal muscle and the external anal sphincter accord-
ing to M.T. Sanchez-Avila et al. (2018) [4-10]. It should
be underlined that according to Medline data all the works
have only a descriptive character in the treatment experi-
ence of the disease with no protocol data.

Typical clinical manifestations of AP are painful bowel
movements and fear of the next defecation in children,
especially at an early age, as well as rectal bleeding of vari-
ous degrees, which still frightens children.

Rectophobia, a persistent fear before, during and after
bowel movements leads to children’s fear of defecation
and, as a result, the development of psychogenic constipa-
tion, which further worsens the child’s general condition
and quality of life [1; 2; 11].

According to A.E. Joda et al. (2017), over the past
decades, understanding of AP pathophysiology has led to
reduction in invasive (surgical) procedures in favour of
conservative treatment [12]. Meanwhile, some scientists
believe that a chronic anal fissure still requires surgical
treatment, but there is a risk of developing fecal inconti-
nence after surgery [13].

Over the past 5 years, according to Medline, two works
of B. Klin et al. (2016) and A.E. Joda et al. (2017) have
presented the results of various methods of the conserva-
tive treatment of anal fissures in children without focusing
on the cause of the latter [12; 14].

In the national literature, only one work of V.S. Kono-
plitskyi (2015) is devoted to an acute anal fissure in children
[1]. So, unsatisfactory quality of life of children suffering
from the anal fissure determines the feasibility of this study.

The aim of the study is to determine the main causes of
anal fissure development in children as a joint pediatric and
surgical problem, for their adequate treatment in order to
improve the quality of life.

Material and methods. The study included 64 children
with anal fissure who were observed at the Kyiv City Chil-
dren’s Clinical Hospital No. 1. There were 39 boys (60.9%)
and 25 girls (39.1%). All children underwent clinical,
laboratory and instrumental examination, such as general
blood and urine tests, perianal examination, coprological
examination with culture for pathogenic flora, fungi and
worm infestation. All patients had endoscopic examina-
tion: anoscopy in 42 (65.6+5.9)% and rectoromanoscopy
in 24 (37.5+£6.1)%. The finger rectal examination was per-
formed in 30 (46.9+6.2)% patients. Abdominal ultrasound
was performed in 64 (100%) patients and the anorectal area
in 37 (57.8+6.2)% patients, electrocardiography (ECG) —in
49 (76.6£5.3)% patients, echocardiography (EchoCG) — in
43 (67.2£5.9)% patients. Plain radiograph of the abdomen
was performed in 35 (54.7+£6.2)% patients. Irigography
was performed in 17 (26.6£5.5)% patients. The localiza-
tion of the fissures according to Gabriel was determined on
the dial (lying on the back).

The data for statistical analysis were normally dis-
tributed according to the quantile-quantile normality plot.
Mean values (M) and standard error (SE) were used to
describe quantitative data, which are presented as M+SE.
Frequency data are presented as percentages with the cor-
responding confidence intervals (95% CI). The ¥* test for
qualitative data was used to assess the significance of dif-
ferences between groups. In cases where the sample size
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was small (n<20), Fisher’s exact test was used. The degree
of correlation of variables was determined by Pearson. Data
were processed using IBM SPSS® software (version 26.0).
The level of statistical significance was taken as p<0.05.

The studies were performed in accordance with the
principles of the Declaration of Helsinki. The study (proto-
col No. 9 of 03.09.2020) was approved by the Local Ethics
Committee (LEC) of all the institutions mentioned in the
work. Informed consent was obtained from the children’s
parents (or their guardians).

Results of the study. This study revealed no con-
nection between the development of the disease and the
patient’s sex, according to the analysis of the ¥ criterion
and Fisher’s exact criterion. First of all, we paid attention
to the mental and emotional state of children suffering from
the anal fissure. So, 29 (45.3+6.2)% patients of early age,
from 3 to 8 years, had extremely difficulty in making con-
tact, and when focusing on proctogenic pain, they refused
to talk about the purpose of the visit. It is important to
note that 26 (40.6+6.1)% patients were treated for a long
time (3 to 5 weeks), without adequate results. Meanwhile,
the studies revealed that children under 3 years of age
were 7 (10.9£3.9)%, from 3 to 6 years — 27 (42.2+6.2)%
patients, from 7 to 10 years — 16 (25.0+£5.4)% patients, from
11 to 14 years — 9 (14.1+4.4)% patients, and from 15 to
18 years — 5 (7.8+3.4)% patients. Examination of the bowel
movements revealed blood impurities in 27 (42.2+6.2)%
patients, mucus — in 13 (20.3£5.0)% and combined
mucous-blood voiding — in 9 (14.1+4.4)% patients, and
without visible pathological impurities —in 15 (23.4+5.3)%
patients. It was also found that a bloody streak was vis-
ible —in 21 (32.8+5.9)% patients, and the stools mixed with
blood and mucus — in 19 (29.7£5.7)% patients.

The following anal fissure localization (a tear in the
posterior anoderm extending cranially to the dentate
line) was established: at 6% position — in 55 (85.9+4.4)%
patients, and combined localizations at 6 and 12% — in
9 (14.1+4.4)% patients (Fig. 1). The depth of the anal fis-
sure depended to some extent on the presence of one or two
fissures. So, in the presence of one fissure, the depth was
greater than 2 mm, and in the presence of two fissures, the
depth ranged from 1 mm to 2 mm. The length of the anal
fissure correlated with the number (r=0.78).

The results of the abdominal wall examination showed
a moderate abdominal bloating in 14 (21.9+5.2)% patients,
and more pronounced above the womb in 23 (35.9+6.0)%
patients. In contrast, 27 (42.2+6.2)% patients did not
have bloating. Palpation revealed filling of the distal
parts of the colon (rectum and sigmoid) with hard feces
in 49 (76.6+£6.2)% patients and soft-elastic contents — in
15 (23.445.3)% patients. At the same time, 16 (25.0+£5.4)%
patients had a physiological bowel movement after a thor-
ough palpation of the lower abdomen.

The disease course in 26 (40.6+6.1)% patients within
2-3 months led to constipation. In the beginning, this group
of patients had bowel movements every other day, then
every 2-3 days, and after 2 months, one bowel movement
every 4-5 days. Against the background of fear of bowel
movements, 19 (29.7+5.7)% patients had fecal staining,
of whom 15 (23.445.3)% patients defecated into a diaper,
hiding in the corners of the room. Plain radiograph of the
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Localization at 6°°
in 55 (85.9+4.4%) patients

Combined localizations at 6™ and 12°°
in 9 (14.1+4.4%) patients

Fig 1. Localization of anal fissures in the examined children on the Gabriel dial

abdomen was performed in 35 (54.7+£6.2)% patients and
irrigography was performed in 17 (26.6+5.5)% patients.
The plain radiograph of the abdomen in 35 (54.7+£6.2)%
patients showed distended loops of the small and large
intestine and fecal calculi in the sigmoid and rectum. Irri-
gography data in 17 (26.6+5.5)% patients confirmed the
presence of rectal dilation (a secondary megarectum) and
a reduced shape of the sigmoid mucosa, as well as incom-
plete bowel movements immediately after the examination.
In contrast, in 26 (40.6£6.1)% patients who suffered from
the disease for up to 3 months, the edges of the anal fis-
sure were covered with fibrin with chronic inflammation.
It should be noted that this group of patients was racked
by proctogenic pain both at the stages of examination and
irrigography and at the beginning of treatment.

When analysing the anamnesis, the most probable
causes of AP were inflammation of the anal canal mucosa in
9 (14.2+4.4)% children, proctitis in 6 (9.4+3.6)% patients,
papillitis in 3 (4.7£2.6)% patients, non-specific enterocoli-
tis in 8 (12.5+4.1)% patients, worm infestation (pinworms
and roundworms) in 7 (10.9+£3.9)% patients, colonic fixa-
tion disorder (Payr’s syndrome) in 4 (6.3£3.0)%. So, in
37 (57.8+£6.2)% patients the fissure occurred in the course
of treatment due to the fact that the stools became hard and
traumatised the mucosa up to the anal opening.

Finger rectal examination in 30 (46.9+6.2)% chil-
dren (performed after going to the toilet) revealed a moder-
ate induration of tissue around the fissure in 14 (21.9+5.2)%
patients, while in the rest 16 (25.0+5.4)% patients the tis-
sues were normal, without induration. On the other hand, all
30 (46.9£6.2)% patients had a full rectum with fecal (hard)
stones, without the urge to defecate and the examination
was performed after going to the toilet.

According to the results of the endoscopic examina-
tion, which was performed in 100% of patients, includ-
ing anoscopy in 42 (65.6£5.9)% and rectoromanoscopy
in 24 (37.546.1)% patients, moderate inflammatory
changes were found, namely edema of the anal mucosa
in 13 (20.3+5.0)% and rectum in 9 (14.1+£4.4)% children,
which required correction during treatment. It is worth not-
ing that in 24 (37.5+6.1)% patients, rectoromanoscopy was
performed twice, first after toilet visits, but due to the rec-
tum being filled with feces, and again after preparation and
cleansing of the rectum.

Abdominal ultrasound was performed in 64 (100%)
patients and included the diameter and state of fecal mass
filling of the rectum, as well as the thickness of the anterior
wall of the rectum and concomitant malformations, which
were identified in 4 (6.3£3.0)% patients, such as additional
spleens. Ultrasound revealed (on an empty bladder — after
a toilet) that the diameter of the rectum (from the bladder
neck) was increased (compared to the norm) in all patients,
including 1.5 times — in 13 (20.3+5.0)% patients, two
times — in 37 (58.1+6.2)% and more than two times — in
14 (21.94£5.2)%. It was found that the thickness of the ante-
rior wall of the rectum was also increased (thickened) due
to edema as a result of prolonged coprostasis. Ultrasonogra-
phy of the anorectal area was performed in 37 (57.8+£6.2)%
patients, of whom 14 (21.9£5.2)% had induration of the
soft tissue, indicating a prolonged course of the disease.

The following comorbidities were identified during the
comprehensive examination: additional chorda in the left
ventricular cavity in 3 (4.7£2.6)% patients, mitral valve
prolapse in 2 (3.1+2.2)% patients, additional spleens up
to 0.5 cm in 4 (6.3£3.0)% patients, undifferentiated con-
nective tissue dysplasia in 6 (9.4+3.6)% patients, inguinal
hernias in 2 (3.1+£2.2)% patients, flat feet in 3 (4.7£2.6)%
patients, and Payr’s syndrome in 4 (6.3+£3.0)%. It was
found that 15 (23.4+5.5)% patients suffered from bowel
movement disorders from birth and were treated with a diet
aimed at improving bowel movements.

The treatment was comprehensive for all patients and
consisted of the following components: first of all, it was
the elimination of sphincter spasm and hypertonia of the
internal anal sphincter — to relieve pain and spasm, which
affects the results of treatment, and is achieved by local anes-
thesia (rectal suppositories). The next step was to eliminate
worm infestation (pinworms and roundworms) and treat
the inflammatory process (inflammation of the anal canal
mucosa, proctitis, nonspecific colitis) against the background
of drugs that soften the stool (lactulose-containing drugs) to
a mushy appearance. During the treatment, it is necessary to
achieve daily painless bowel movements.

In 14 (21.9%) patients, of whom 9 (14.1+4.4)% chil-
dren were of school age (11-14 years old) and 5 (7.8+3.4)%
were of high school age (1518 years old), the causes of
defecation disorders (hard stools) and the anal fissure were
of nutritional origin.
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Thus, the essence of pathogenetic treatment was to
relieve sphincter spasm, and as a result, minimise and elim-
inate proctogenic pain and fear of next bowel movements,
and develop the skill of not being afraid of the potty (which
is developing in this group of young children), not only dur-
ing treatment, but also prognostic in preventing the recur-
rence of anal fissure in the future. Sphincter spasm relief
was achieved by applying anaesthetic suppositories 30-50
minutes before the child’s expected defecation time. The
administration of lactulose-containing medications began
with the dose indicated in the instruction, and later, in the
absence of effect, was increased by 0.2—0.5 ml, depending
on age, to the effective dose, which was prescribed for a
month. The next step was to prescribe antifoaming agents,
as it was clear that after taking lactulose-containing medi-
cations, bloating occurred, which further worsened the
general condition of patients. For young patients, a bowel
movements diary was introduced for bowel movements
monitoring, and later transition to bowel movements before
attending kindergarten or school, to minimise fecal stain-
ing, which still occurs in this group of patients.

An individualised approach to treatment allowed us
to achieve good results — all patients recovered. No recur-
rences of the anal fissure were detected during 3 years. The
quality of life of children was assessed as good.

Discussion. Starting the discussion, it is advisable to
focus on the statement of the English doctor, proctologist
Roy Bennett, who said that “Anal fissure is not a seri-
ous disease, but it causes considerable suffering. Treating
it brings people real joy”. And he was absolutely right,
because anal fissures are often accompanied by a number
of unpleasant complaints: pain during bowel movements,
sphincter spasm, and bloody discharge from the anus. In
addition, anus fissures often lead to constipation, as severe
pain makes children hold defecations [1; 15].

A thorough analysis of the literature revealed dif-
ferences in the definition of the anal fissure itself. For
example, B. Jahnny and J.V. Ashurst (2022) indicate that
it is a superficial skin tear [16]. But J.A. Villanueva Her-
rero (2024) indicated that the tear extends to the fibres of
the internal sphincter, which further increases the pain dur-
ing bowel movements [17]. Our clinical results of diagno-
sis and treatment of the anal fissure in 64 patients did not
confirm the spread of the fissure in depth up to the anal
sphincter muscles.

Many theories have been put forward in medical and
scientific publications to explain the origin of anal fissures,
but according to D.L. Tran et al. (2023) and V.F. Rybal-
chenko et al. (2023), trauma by (hard) feces and internal
sphincter hypertonia are obviously the most important fac-
tors. The primary lesion of the anal fissure is a tear of the
anodermis, mainly in its posterior midline, caused by over-
stretching of the anal canal by hard (lumpy) feces. In the
absence of adequate treatment and as the fissure becomes
deeper and chronic (more than 6 weeks), sclerotic fibres of
the internal anal sphincter are visible, as well as the sentinel
node and the hypertrophied anal papilla. The disease is a
part of the vicious cycle of anal pain, constipation, fecal
trauma, and sphincter spasm [2: 15].

Visualisation of the anal fissure is essential not only for
diagnosis, but also for monitoring its adequate treatment.
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However, the (negative) reaction of young patients to the
examination is not a secret, and it is hardly ever reported in
medical publications. In our study, during the examination
of the perianal area and anus in 26 (40.6+6.1)% patients,
the following reactions of the child were identified: nega-
tivism, stubbornness, waywardness, willfulness, protest-
rebellion, devaluation, and desire for despotism. They were
first identified and described by Elsa Kohler (1926) in her
work “On the Personality of a Three-Year-Old Child” [18].
Therefore, the problem of contact between a sick child and
a doctor always arises, and this especially concerns exami-
nation and palpation of the perineum. R. Jamshidi (2018)
draws attention to the careful examination of infants and
children with an anal fissure, which usually requires deep
sedation or general anesthesia [19]. In our study, all patients
were examined without the use of sedation or anesthesia.

The classification of the anal fissure is presented
in the following works. For example, B. Jahnny,
J.V. Ashurst (2022) distinguished acute (less than 6 weeks)
and chronic (more than 6 weeks) anal fissures. In the same
publication, primary and secondary anal fissures were iden-
tified, and it was also indicated that the fissure along the
posterior midline is usually primary and associated with
constipation [16]. In our study, taking into account the
duration of the disease, all patients had an acute anal fis-
sure, and the origin was primary, as the main cause was
constipation and traumatic damage to the skin and mucosa
by hard (lumpy) feces. Meanwhile, according to J.A. Vil-
lanueva Herrero et al. (2022), the incidence of a chronic
anal fissure is up to 40%, but this is not reported whether it
occurs in children or adults [17].

Regarding the localization of the anal fissure, research-
ers J.A. Villanueva Herrero et al. (2022) and R. Jam-
shidi (2018) found that most of anal fissures (up to 90%)
are located along the posterior midline [17; 19]. In our
study, anal fissures were located in the posterior midline
in (85.914.4)% patients, and (14.1+4.4)% patients had a
combination of 6” and 12% positions.

Regarding the diagnosis and visualisation of both anal
fissures and complications and concomitant pathology,
D.L. Tran et al. (2022) proved that it was possible to palpate
fecal stones and fecal conglomerates during the abdominal
examination, which were observed in 37-91% of patients.
Plain radiography of the abdomen can detect constipa-
tion (fecal conglomerates — stones) with a sensitivity and
specificity of 60%—-80% [15]. According to the results of
our study, 35 (54.7+£6.2)% patients had fecal stones in the
sigmoid and rectum. Palpation of the lower abdomen in
49 (76.615.3)% patients revealed filling of the distal parts
of the colon (the rectum and sigmoid) with hard stools.

Abdominal ultrasound is of great importance. Thus,
D.L. Tran et al. (2022) and G. Dogan et al. (2022) per-
formed rectal measurements after urination in 3 differ-
ent areas: pubic symphysis, under the ischial ridge and
in the bladder neck and found that the size of the pubic
symphysis, ischial ridge and bladder neck in children with
fecal retention was significantly higher (more than twice
as much) than in children without fecal retention, and
also found that the thickness of the anterior rectal wall in
patients with constipation was significantly greater than in
patients in the control group without constipation [9; 15].
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Our examination of the rectum size showed that the diam-
eter was increased in all patients, including 1.5 times — in
13 (20.3£5.0)% patients, twice — in 37 (58.1£6.2)% and
more than twice in 14 (21.9+5.2)% patients.

Concomitant diseases and developmental abnormalities
in children with the anal fissure have not been described
in the literature. Our study revealed the following: undif-
ferentiated connective tissue dysplasia took place in
6 (9.443.6)% patients, inguinal hernias — in 2 (3.1+£2.2)%
patients, flat feet — in 3 (4.7£2.6)% patients, and Payr’s
syndrome — in 4 (6.343.0)% patients. It was found that
15 (23.4+£5.3)% patients suffered from bowel movements
disorders from birth (Payr’s syndrome — in 4 (6.3+3.0)%
patients, dolichocolon — in 11 (17.2+4.7)% patients and
were treated with a diet aimed at improving bowel move-
ments. Probably, most specialists focus on the treatment of
the anal fissure without going into further examination [11].

The causes of anal fissures in children are multifaceted.
However, constipation is the main factor that ultimately
leads to anal fissures. Despite the fact that constipation is
the most common and accounts for 5 to 30% of the child
population, examination and treatment is mostly carried out
in the presence of complications: anal fissures, hemorrhoids
or papillitis [2; 4; 20]. Our research showed that all the
64 patients had constipation. But at the initial stage, the
parents did not pay attention to this (bowel movements
once every 3—4 days was considered normal), and when the
anal fissure appeared, they visited the doctor. The trouble is
that this group of patients (those with constipation) should
be examined and treated by a pediatrician, and timely
correction would not have led to the anal fissure.

The treatment of an acute anal fissure in children usually
begins with conservative measures, which in most cases
has a positive result [1; 2; 17]. In children, according to
J.A. Villanueva Herrero et al. (2022), anal fissures usually
resolve on their own without surgical intervention with
adequate treatment, while in adults, surgical treatment may
be required. The scientific publications of J.A. Villanueva
Herrero et al. (2024) and A.E. Joda et al. (2017) present a
conservative method of the anal fissure treatment using
nitroglycerine ointment [12, 17]. But the frequency of
nitroglycerine ointment usage in a pediatric cohort was not
indicated, as well as contraindications and age. But B. Klin et
al. (2024) presented the experience of conservative treatment
of 106 children with an acute anal fissure by using externally
the nifedipine gel with lidocaine with good results [14].

According to M.J. Utzig (2003), the treatment of
chronic anal fissures, which are associated with persistent
hypertension and spasm of the internal anal sphincter, is
surgical sphincterotomy in oder to reduce the anal tone and
eliminate sphincter spasm. The author has presented his
thoughts on the incidence of fecal incontinence after sur-
gery, which deters some surgeons from surgical treatment
of this disease [13].

KJITHIYHA IIPAKTHUKA

Summing up, it is advisable to note that the anal fis-
sure caused by constipation should be considered primarily
as a pediatric problem, or more as a problem of trust of
the child’s parents to the pediatrician or family doctor. It
is clear that the anal fissure is a consequence of an unbal-
anced diet, which led to a delayed bowel movements and
eventually constipation. Our research has shown that over
time, prolonged constipations lead to the development of
a secondary megarectum, and as a result (prolonged pres-
ence of feces in the rectum) it leads to a decrease in the
urge reflex and the feeling of a complete bowel movement.
Constipation always needs to be relieved, and therefore
it is natural that the passage of hard lumps through the
anal canal leads to a fissure in some children. The forma-
tion of a fissure depends on several components: the size
of stools (how hard it is and whether it can be squeezed),
the lumen (age-related) of the anal canal and the tone of
the sphincter apparatus. Of course, this discrepancy leads
to an acute anal fissure. The contact of feces with the fis-
sure itself causes pain and heartburn, which further leads
to the sphincter spasm, and as a result, delayed emptying
and accumulation of feces — constipation. Of course, only
a pediatrician should pay attention to the factors that can
lead to constipation when examining a child and giving diet
recommendations. If constipations are present, they need
to be treated and their causes established. The anal fissure
is the result of a delayed diagnosis of the bowel movement
disorder causes, which led to constipation and sometimes
to fecal staining, which is reported by parents.

Pathogenetic individualised methods of verification of
the disease — the anal fissure and individualised methods of
conservative treatment had usually good results, and in our
observation, it was 100%. There were no indications for
anal fissure excision and suturing.

Conclusions. The main thing in the treatment of the
anal fissure is to prevent its occurrence, which depends
to a greater extent on the vigilance and knowledge of the
problem by a pediatrician, family doctor and parents of
patients. Delayed bowel movements without finding out
the cause ultimately lead to constipation, and eventually
to lumpy stools, which will inevitably lead to the anal fis-
sure, megarectum and a possible encopresis. The diagno-
sis of the anal fissure is based on visualisation of the anal
and perianal areas, endoscopic and finger rectal examina-
tion. The treatment should be comprehensive and include
the use of medications that eliminate sphincter spasm,
proctogenic pain and a sense of fear of next defecation.
Correction of defecations and treatment of constipation
should be adequate not only with lactulose-containing
drugs, but also with long-term diet correction, which is
aimed at preventing recurrence of the consequences of
functional defecation disorders. An important point is the
treatment of concomitant pathologies: proctosigmoiditis,
colitis, worm infestation.
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Ha i po3Butky aytoimynHoro rematuty (All') y mypiB BifzHadeHO (hOpMyBaHHS LUTONITHYHOTO CHHAPOMY, Ha IO BKAa3yBalO 3pPOCTaH-
Hsl aKkTMBHOCTI AJIAT Ha 66,7% (p=0,015) Ta 3pocranns akruBHOCTI ACAT Ha 85,0% (p<0,001) CTOCOBHO NMOKAa3HHMKIB IHTAKTHUX TBapWH, LIO
CYNPOBOJKYBABCs 3pocTanHsaM Ha 52,3% (p=0,002) aktusrocTi y-I'TI1 ta 3poctannsm (p=0,01) Ha 36,5% axtuBHOCTI JID. 3acTocyBanHs goci-
IDKyBaHHUX O10JIOTIYHMX 3aCO0IB TPH3BEIIO O BHPA3HOTO OCNAOICHHS 03HAK IUTONITHYHTO cuHApoMy y mypiB 3 AllL HaiiBupasHinte piBeHb
AnAT 3HM3MBCs Ha TI1i 3acTOCyBaHHs Kpioekcrpakty riateHty (KEIT) Ta koHH1Ii0HOBaHOTO CepeIOBHUIIIA ME3CHXIMAIBHIX CTOBOYPOBUX KITITHH
(KC-MCK), a axtuBHicTh ACAT HaiiBupasHinte 3HM3Mnack Ha T 3actocyBanHs KC-MCK. HaiiBupasnimre 3umkenns akrusaocti y-I'TTI Bix-
3HaueHo Ha i BBeieHHs1 KEIT ra KC-MCK. HaiiBupasuime 3amkerHHs aktuBHOCTI JI® y mrypis 3 Al BinzHadeno Ha i BBeneHHs KC-MCK.
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ASSESSMENT OF THE IMPACT OF CONDITIONED MEDIUM FROM MESENCHYMAL STEM CELLS AND
CRYOEXTRACTS OF BIOLOGICAL TISSUES ON THE MANIFESTATIONS OF CYTOLYTIC SYNDROME IN
EXPERIMENTAL AUTOIMMUNE HEPATITIS
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Kharkiv, Ukraine

Background. Autoimmune hepatitis (AIH) is a chronic immune-mediated liver disease characterized by relapsing and remitting courses,
which progresses to cirrhosis if left untreated. Our attention as an innovative approach to treating AIH patients was drawn to the use of
domestic acellular cryopreserved biological agents (CBA) — cryoextracts of placenta (CEP), cryoextracts of spleen (CES), and conditioned
medium of mesenchymal stem cells (MSC-CM).

Objective — to assess the impact of conditioned medium from mesenchymal stem cells and cryoextracts of biological tissues on the
manifestations of cytolytic syndrome in experimental AIH in rats.

Methods. Experimental studies were conducted on 42 male rats weighing 200220 g in compliance with the main bioethical principles
of European Union Directive 2010/10/63 EU. AIH in rats was modeled by administering a hepatotropic antigenic mixture consisting of
Freund’s complete adjuvant and an antigen solution. On the 52nd day of the experiment, the animals were euthanized. The activity of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), and gamma-glutamyltransferase (y-GGT) was
determined spectrophotometrically.

Results. The study showed that the development of ATH in rats was accompanied by the formation of a cytolytic syndrome, as evidenced
by a statistically significant increase in ALT activity by 66.7% (p=0.015) and AST activity by 85.0% (p<0.001) in the peripheral blood serum
compared to similar indicators in intact animals. It was also found that the development of AIH in rats was accompanied by a statistically
significant (p=0.002) increase in y-GGT activity by 52.3% and an increase (p=0.01) in ALP activity by 36.5%.

Conclusions. The use of the studied CBAs led to a significant reduction in the signs of cytolytic syndrome in rats with AIH. The most
pronounced reduction in ALT levels was observed with the application of CEP and MSC-CM. AST activity was most significantly and
statistically reliably (p<0.001) reduced with the application of MSC-CM. The most pronounced decrease in y-GGT activity was noted with
the administration of CEP and MSC-CM.

Key words: cell-free cryopreserved biologicals, hepatitis, cytolysis, immunity, mesenchymal stem cell conditioned medium.
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Beryn. Ayroimynnuii renatut (AIY) — me Xxponiune
IMyHOOITOCEpEIKOBaHE 3aXBOPIOBAHHS MEUiHKH, 10 PELH-
JUBYE Ta PEMITYE, SIKE MPOTPECYE IO IMPO3Y, SAKIIO HOTO
He JIIKyBaTH. Y 3HaYHOI KiJIbKOCTI MAlli€HTIB MOXe OyTH
TOCTpHI rernaruT abo rocTpa Ne4iHKOBa HEAOCTATHICTb, SIKi
YacTO IMTOMMJIKOBO JIIarHOCTYIOTHCS SIK TOKCHYHE YpaXKeHHS
mevinky [1].

I'moGanpHa mopivna 3axBoproBaHicTs Ha AIl" cTaHOBUTH
1,37 na 100 Trc., a mommpeHicts — 17,44 Ha 100 Tuc. [1].
AT TparmisieThes B yCiX BIKOBHX Ta €THIYHHX IPyTIax, a HOTro
KIIIHIYHI TTPOSIBH PI3HATHCS 3aJIEKHO BiJ] pacH Ta €THIYHOI
npuHaiexHocTi. AIlT GuIbIT TepeBakae cepeln JOPOCIHX
xiHOK (71-95%) Ta niB4ar (60—76%). BikoBi miku 3a3Bru4aii
omnucani B 10-30 Ta 40—60 pokiB, NpoTe OCTaHHIMHU POKaMU
Maihke OBCIOIHO MOBIIOMIBSUIOCS TPO MI3HIMINI MK MaHi-
¢ecrauii AIl, B ocHoBHOMY B 3axinuiii €Bporni ta [TiBHIUHIN
Awmeputi, y oci6 crapre 60 pokis [2].

Hiarao3 AIl" MokHA BCTaHOBHUTH 32 HAsBHOCTI Xapak-
TEPHHUX TiCTONOTIYHHUX 3MiH, KIIHIYHUX 1 JTabopaTopHUX
naHuxX (TiIBHUINCHHS AaKTHBHOCTI alaHiHAMiHOTpaHC)e-
pasu (AnAT) Ta acmapraraminorpancdepasu (AcAT) ta
cuposarkoBux Ig(), a TakoX OTHOTO 200 KiTBKOX IHUPKY-
JIOI0YMX aHTUTUI. [lifBUIIEHHS aKTHBHOCTI ramMMa-TITy-
taminTpancdepazu (y-I'TII) Takokx MOXHa CrHocTepiratu
y pasi AIl. Bucoxki piBni IgG nyxe xapakrepni s AlL,
TOAI sSIK mixBuUILeHi piBHI IgA Ta IgM BKka3yloTh Ha iHIINWI
niarHo3. [ToBHa Oi0XiMiYHA peMicis MoJiArae B HOpMai3a-
1ii akTHBHOCTI TpaHcaminas i 1gG [2; 3].

Uepes ckiagnicts narorenesy All mikyBaHHS cripsaMo-
BaHE Ha KUThbKa IUISIXiB 3ananeHds. OfHaK, Ha BiIMIHY Bif
IHIIMX ayTOIMYHHHMX 3aXBOPIOBaHb, IUIS SKHUX OyJI0 CXBa-
JICHO TapreTHE JIKyBaHHS, y PO3BUTKY HapagurMH JIKy-
BaHHA All' nocarayto He3HayHoOro mporpecy. s nokpa-
menHs nporaody AllT Ta wmiHIMIZamil HECHPUATIMBHX
e(deKTiB, TIOB’A3aHUX 13 MPUHOMOM CTEpOimiB, HEOOXiTHO
30CEPEIUTHCS Ha IHIUBIAYAIbHUX IMIAX0MaX IO JIIKyBaHHS
6e3 crepoinis [4].

B ocranHe necsaTUITITTS Bee Oijblia yBara JI0CHiTHHKIB
MIPUKYTa 70 PO3pOOKU MEpCOHI(pIKOBAHUX CTpaTerii JiKy-
BaHHS XBOPUX 3 BUKOPHCTAHHSIM O10TEXHOJIOTYHHX TIperia-
pariB. Oco0nMBOro po3BUTKY 010TEXHOJIOTIUHI Mperaparu
3000ynu y JIIKyBaHHI XBOPHX Ha ayTOIMyHHI 3aXBOpIO-
BaHHs. ToMy Hamly yBary y sSIKOCTi iHHOBAI[ifHOTO ITiTXOXY
70 JiKyBaHHA XBOpuX Ha All' MpHUBEpHYIO 3aCTOCYBAaHHS
BITYM3HIHUX OC3KIIITHHHUX KPIOKOHCEPBOBAHMUX 010JIOTIU-
Hux 3aco0iB (BKB3) — kpioekcrpakry minamentn (KEIT),
kpioekctpakry cenesinku (KEC) Ta KOHIWITIOHOBaHOTO
cepenosuia MesenximManbaux kiitud (KC-MCK) [5; 6; 7].

MeTta — OI[HWTH BIUIMB KOHIHUI[IOHOBAHOTO CEpe-
OBHIIIa ME3EHXIMaIbHUX CTOBOYPOBHX KIIITHH Ta KPiOEK-
CTPaKTiB OIOJIOTIYHMX TKAHWH HA IPOSBHU IIUTOJIITHYHOTO
CHHIPOMY IIpH eKcriepuMenTansHomy All™ y mypis.

Marepiaim Ta Metomu. ExcriepuMeHTanmbpHI JOCIHTI-
JDKEHHS IpoBezieH1 Ha 42 nrypax-caMipix Macoro 200-220 r
y BIONOBITHOCTI O OCHOBHHX OIOCTHYHUX NPUHIIAIIIB
Hupexrusu €Bporneiicekoro Coro3y 2010/10/63 EU mono
eKCIIePIMEHTIB Ha TBapWHAX Ta IHIINX YHHHUX BITYM3-
HSHUX Ta MDKHApOJHHWX HOPMAaTHBHUX akTiB. Komrmuiek-
CHy Mporpamy JOCHI[PKCHb PO3IISIHYTO Ta ITOTOMXEHO
Komicielo 3 muTaHb €THKHM Ta Ol0CTHKH MEIUYHOIO
(bakynpTeTy XapKiBCHKOTO HAIlIOHAIHHOIO YHIBEPCHTETY
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imeni B.H. Kapazina MOH VYkpaiuu (npotokon Ne 4/3 Bin
11.12.2024 p.).

AIl" y nrypiB MOJemIoBaiy LIIIXOM BBEICHHS Tenaro-
TPOMHOI aHTUTEHHOI CyMillli, siIka CKJIaaajach 3 MOBHOTO
an’toBanta Opeitnna (ITAD) (Thermo Fisher Scientific,
CILIIA) Ta po3unHy aHTUTEHY, OTPUMAHOTO 3 TOMOTEHATY
aJIOTeHHOI IediHky [6]. ['emaroTponmHy aHTHTEHHY CyMiIl
BBOJIMUIIY IITypaM BHYTPIITHEOM s130B0 (B/M) 1o 2,0 Mu1 1 pa3
Ha TIDKACHB BIPONOBXK 6 TmxkHIB (Ha 1, 7, 14, 21, 28 Ta
35 nHi excriepuMeHTY) [6].

JocnimKyBaHi mpenapatd MOYMHAIN BBOIAWTH depe3
7 IHIB MiC/ISA OCTAHHBOI 1H’ €KIIiT TeMaToTPOTHOT aHTUTCHHOT
cymii [6]. BKB3 BBomuiu B/M 3 iHTepBasioM 2 jiHi (YChOro
5 iH’ekIii) BignoBigHO Ha 42, 44, 46, 48 ta 50 mHi ekc-
nepuMeHTy. B sikocti pedepeHc-nipenapary BUOpaHo rema-
TorporekTop cuiioop (TOB «Papmayesmuyna Komnauis
“300po6’s”», Yrpaina) — poCIVHHMIA €KCTPAKT 3 HACIHHSA
posropormi mstMuctoi (Silybum marianum) [8]. Cumnibop
BBOIIMUIM BHYTPIITHBOILTYHKOBO (B/mILT) Ha 42, 44, 46, 48
Ta 50 mHI ekcriepuMeHTy B 1031 50 mr/kr [9].

Hocnimxenns epexruBHOCTI BKB3 y pasi AIl" mpose-
neHi Ha 42 mrypax-camipix macoro 200-220 1, pargomizo-
BaHUX Ha 6 rpyI:

I (HeratuBHUIN KOHTPOJIB) — iIHTAKTHI IypH (n=7), SIKUM
Ha 42, 44, 46, 48 ta 50 OHI eKCIIEPUMEHTY B/M BBOIWIN
0,9% po3uun NaCl y 1031 1,0 Ma/Kr Macu Tina 1ypa;

II — mypu 3i 3moznenvoBanuM All" (n=7) Ge3 niKyBaHHS
(xoHTpOJIBHA TpYTIa), SIKUM Ha 42, 44, 46, 48 Ta 50 nHi excrie-
pumenTy B/M BBoamiH 0,9% pozunn NaCl y no3i 1,0 mir/kr;

1T — mrypwm 31 3mopensoBanuM All" (n=7), sskuM Ha 42,
44, 46, 48 Ta 50 mHI eKCIEPUMEHTY BHYTPIIIHbOILTYH-
KOBO (B/IILT) BBOOWIN pedepeHc-mpenapaT CuiIioop y mo3i
50 mr/kr [9];

IV — mypu 3i 3monensoBanum All" (n=7), sikuMm Ha 42,
44, 46, 48 Ta 50 mHi excriepumenty B/M BBommiam KEIT
y mo3i 2,5 mur/kr [10];

V — mypu 3i 3mozenvoBanuM Al (n=7), sxum Ha 42,
44, 46, 48 ta 50 nHi excnepumeHty B/M BBOoamin KEC
y no3i 5,0 mur/kr [5; 107;

VI — mypu 3i 3monensoBanuMm All' (n=7), sikum Ha 42,
44,46, 48 ta 50 nui ekcnepumenTy B/M o KC-MCK
y no3i 0,6 mur/kr [10].

Ha 52-if nenb ekcriepuMeHTy TBapHH BUBOAMIIH 3 €KC-
MEPUMEHTY. 3pa3KH 3MilIaHO1 KPOBI MICIIA AeKamiTamii TBa-
PHH BinOHUpanu y HeHTpU(y)HI MpoOipKH.

AKTHBHiCTH, ajlaHiHaMiHOTpaHcdepasu (AJAT)
BH3HAYAJIH CIIEKTPO(OTOMETPUIHO 3a MeTOIoM S. Reitman
ta S. Frankel, sikui#f rpyHTYEThCS Ha TOMY, III0 BHACIIIOK
aMiHyBaHHS 2-OKCOIIyTapOBOi KHCJIOTH L-ajaHiHOM,
ske BimOyBaeTbes mmig gier0  AnAT, yTBOPIOIOTHCS
L-rmyramiHOBa Ta MipoBHHOrpaiHA KUCIOTH. Bu3HaueHHs
0a3yeThCs HA BUMIPIOBAHHI ONITUYHOT IITEHOCTI 2,4-/1Hi-
TPOQEHUITIPa30HIB 2-0KCOMTYTapoBOoi Ta IMipOBHHOIPaI-
HOi KHCIIOT Y JIy)KHOMY CEpEIOBHII 3a JOBKHHM XBHII
A =530 (500-560) um [11].

AKTHBHIiCTH acmapTataMmiHoTpancdepasu (AcAT)
BH3HAYAIIN CIIEKTPO(POTOMETPHUIHO 3a MeTooM S. Reitman
ta S. Frankel, sIkuif rpyHTy€eTbCS Ha TOMY, III0 BHACIIIOK
aMiHyBaHHS 2-OKCOTIIyTapoBOi KHCIOTH L-acmapariHoBoio
KHCJIOTOI0, sKe BifOyBaeTbes mmim miero AcAT, yTBOpro-
I0TbCsl L-TiTyTaMiHOBa Ta IIaBEJICBOOLTOBA KUCIIOTH, IO
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JIeKapOOKCHITIOIOTHCS 10 MIPOBUHOTPAIHOT KUCIOTH. Po3-
paxoByBanu koeditient ne Pitica = AcAT / AnAT [11].

AxtuBHicTb 7-I'TII BU3Hauanmu cnekrpooToMeTpuy-
HUM METOJIOM, SIKHH IPYHTYETHCS Ha TOMY, LIO I €O
v-I'TII mryraminoBuii 3anummok 3 ramma-L-(+)-mryTamin-
4-HiTpoaHaiza NEepeXOJUTh Ha JUNENTHIHAH aKIer-
TOp — DILUINTINUH. [Ipy HbOMY BHIIYYa€eThCs XPOMOICH-
n-HiTpoaHuUTiH. ONTHYHY IUTBHICTH PEAKIITHOTO PO3UNHY
BHUMIPIOIOTh 3a NOBXHMHU XBWIi A = 405 (400-430) M
MCIA TaJdbMyBaHHS CH3MMATHYHOI PEakxIlii aIeTaTHOIo
KucioToro [12].

AKTHBHicTh Jy:xKHOI ¢ocdarazu (JID) BuzHAYAIH
CIEKTPOPOTOMETPUYHUM METO/IOM, SIKMH IPYHTY€EThCS
Ha BractuBoctTi JI® rigpomizyBatn edipHuit 3B’s130K
y B-mminepodocdari 3 BiamemieHHsIM GochaTHOT KUCITOTH.
Bwmict docdopy, 1110 yTBOpUBCS, BU3HAYAIOTH 33 PEAKLIEI0
3 MOJIIOJICHOBUM PEAaKTHBOM Y IPHCYTHOCTI ackopOiHO-
BOI KMCIIOTH. [HTEHCHBHICTH 3a0apBiIeHHSI MOJTi01I€HOBOTO
CHHBOTO MPONOpIIiifHa KiTbKOCTI hocdopy [13].

Craructuuna 06podka gannx. CTaTuCTHIHY 00pOOKY
pe3yNbTaTiB  MPOBEACHO 3 BHKOPHUCTAHHSIM IPUKIAJI-
HOI TIporpamMu Ui POOOTH 3 €IEKTPOHHUMH TaOIHISIMHU
«Microsoft Office Excel». Ominky xapakrepy po3momiry
BEJIMYUH Y KOXKHIN Tpyri BHOIPKOBOI CYKYITHOCTI IPOBO-
UK 3 BUKopuctaHHaM kputepito lamipo-Binka. V pasi
HOPMAJILHOTO PO3MOALTY HE3aJC)KHUX BEIHMYUH BiJMIiH-
HOCTI MIX TpyHaMd BH3HA4Yallk MONAapHO 3a t-KpUTEpieM
Cr’ronenra. Y pa3i HEHOPMaJIBHOTO PO3NOALTY NpHHA-
MHi OIHI€T 3 TPy HE3AICKHHUX BEIIMYMH BIIMIHHOCTI MiXK

KJITHIYHA IIPAKTHUKA

HUMHU BH3HAuYalld IMOMAPHO 32 HEMapaMeTPUYHHM paHIo-
BuM U-kpurepiem ManHa-VYitHi (Mann-Whitney) [14].

Pe3yabraTu nocaimkeHHs Ta ix ooropopenns. Jloci-
JOKEHHS MoKasaio, mo po3sutok AIl' y mypiB cymnpoBo-
JOKYBaBCs ()OPMYBAHHSAM [IUTOJIITHYHOTO CHHAPOMY, Ha 10
BKa3yBaJIO CTAaTUCTUYHO BIpOTiHE 3pOCTaHHS PiBHS AJAT
Ha 66,7% (p=0,015) Ta 3pocranns piBHsI AcAT Ha 85,0%
(p<0,001) y cupoBarui mepudeprudHOi KPOBi CTOCOBHO
AQHAJIOTIYHAX TTOKA3HWKIB IHTAKTHUX TBapwH (Tabm. 1).
Bkazane mucmpormopiiiiine 3pocTaHHS PiBHA aMiHOTpaHC-
tdepasz y mypiB 3 AIl' mpu3Beno 10 3HMWKEHHS 3HAYCHHS
koeoirienta ne Pirica Ha 20,0% CTOCOBHO 3Ha4eHb Y 3710-
poBux 1ypis (puc. 1).

Takox BCTaHOBJIEHO, 10 po3BuTOK All y 1rypiB cympo-
BOJPKYBaBCS CTaTUCTUYHO Biporigaum (p=0,002) 3pocran-
HsaM Ha 52,3% axtuBHocTi y-I'TII (puc. 2) ta 3pocTaHHsIM
(p=0,01) Ha 36,5% axrtuBHOCTiI JI® (puc. 3). Sk Bigomo,
v-I'TII € ¢pepmenToM, 3B’sA3aHUM i3 IIA3MATHYHOIO MEMO-
paHOI0, AKHiA Oepe yJacTh y Y-IITyTaMiJIOBOMY IHKJIi, TTOi-
6HO mo Merabomizmy miyrtarioHy (GSH). Ileit ¢epment
Biflirpae BaXXJIMBY POJNb y 3aXHCTI KIITHH BiJl OKHCIIO-
BaJBHOTO CTPECY, TOMY HOTO TEPEBipAIOTH AK KIFOYOBHI
Oiomapkep IS KiJTBKOX 3aXBOPIOBaHb, 30KpeMa y pasi
MOIIKOMKEeHDb TediHkH [15]. BkasaHi 3MiHu 3 OOKy aMiHO-
tpancdepas, y-I'TII Ta JIO BiporinmHo Bka3yoTh Ha Qop-
MYBaHHSI BUPa3HOTO LIUTOJIITHYHOTO CHHJIPOMY Y IIIyPiB Ha
i po3BuTKy Al

3acrocyBaHHs pedepeHc-npenapary cuiibopy Npu-
3BEJIO /10 HIBEJIOBAHHS O3HAK IUTOJITUYHOTO CHHPOMY,

Tabmuus 1

Bmus KEII, KEC, KC-MCK Ta cuii6opy Ha akTHBHiCTH amiHoTpaHcdepa3 y cupoBaTui KpoBi mypis 3 AIT
Ha 52-i IeHb eKCIePUMEHTY, MKMOJIb / (MJI X Tox), n=42

JociirzkyBaHuii NOKa3HUK,
N Vo eKcIIe o CTAaTUCTUYHEC NPEACTABJICHHSA
e rpynu MOBU NMEPUMEHTY n AJ'IAT, ACAT,
M =m (95 % JI) Me [LQ; UQ]
4 . 1,640,13
I [HTaKTHi ITypH 7 1,2[0.,8; 1,8] (95 % JII: 1,4-1,9)
3,040,21
KonTpons 2,0[1,7;2,2] L
I ; 7 - ] (95 % J1I: 2,6-3,4)
(AIT Ge3 nikyBaHHs) p,=0,015 [66,7%] p,<0,001 [85,0%]
_ 2,0+0,18
1 AIT + cri6op 7 . i’g 0[(}2’2[’3(1)’3}/0 | (95 % II: 1,6-2,3)
,=0, s p,=0,003 [34,0%]
1.3 [0.8; 1.8] 95 0/311&0 5 2 2)
v AIT + KEIT 7 p,=0,015 [35,0%] —0.002 131 3%
0 [7.1%) p,~0,002 [31,3%]
0017 p.=0.7 [4,3%]
LS [1,3; 1,7] 95 " ’)%T-O 2 5)
v AIT + KEC 7 p,=0,015 [25,0%] 20,01 131.6%
p:O3[71%] p27’1[15 /0]
S L p.=0.8 [3.6%]
13[1,2; 1.5] (95 %1);1[0 1133—1 8)
VI AIl" + KC-MCK 7 p2=0,003 [35,0%] <0 001. 4,9 30 ,
0204 [7.1%] p,<0,001 [49,3%]
=047, p.=0.,6[23,2%]
[pumiTku.

1. p, — piBeHb CTATHCTHYHOI BIpOriAHOCTI PO30IKHOCTI MOKA3HMKIB;

2. [%] — 3HaueHHs po30iXKHOCTEH MOKA3HUKIB Y BiJICOTKAX;

3. Immexcamu | , , BKa3aHO HOMEp IPYTIH, 3 TIOKA3HUKAMH AKOi IPOBE/IEHO 3PiBHAHHSL.
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M. g,

35 [
3.0 -
25 f

20 foees

KoedpiuieHT ge Pitica (AcAT / AnAT)

o5 L.

=
1.7 ] 13 1.9 1.5 1 14 T
1.5
1
IHTaKTHI KowTpons AN+ cuniGop Al + KEN Al + KEC Al + KC-
WypK (&) MCIK

Puc. 1. Bnmms KEII, KEC, KC-MCK Ta cunidopy Ha 3Ha4eHHs Koe(inienTa ge Pirica
(AcAt / AJAT) y cupoBaTtui kpoBi mypis 3 AIT

Ipumitky.

1.

Po3nonin Benu4uH HEHOPMAITEHH.

2. bBoxkcu BKIIOYAIOTH PE3ybTaTH Big 25-T0 10 75-T0 MEepLUEHTUII0, BEPTUKAIBHI JiHii 32 MekaMH OOKCiB — MiHIMaJIbHE Ta MAKCH-
MaJIbHe 3HaYeHHSI.

3. Topu3oHTanbHa JNiHisA BcepeanHi G0Kcy — MeaiaHa.

100 |

60 [

y-rnyTamintpaHcdepasa

8.1

6.9

50 L

5,0
IHTaKTHI Kowtpons AN+ cwniBop AIM +KEM  AIM + KEC Al + KC-
LWyp [AIr)

MCK

Puc. 2. Bnius KEII, KEC, KC-MCK Ta cuii6opy Ha aktuBHicTs y-I'TII y cupoBartui kposi mypis 3 AIT’

Ipumitky.

1.

Po3moain BenH4YrH KOXXHOT rpyH BUOIPKOBOI CYKYITHOCTI HOPMaJIBHUIA.

2. DBokcH BKIIFOYaIOTh 3HAUYCHHSI CTAaHJAPTHOI MOXHOKHU CEpeHBOT0 apru()METHIHOTO, BEPTUKAJIBHI TiHIT 32 MekaMu O0KciB — 95%
JOBIpUMii iHTEpBAJL.

3. Topu3oHTanbHa NiHis BcepeanHi 60Kcy — cepenHe aprudMeTHIHe 3HAUYCHHS.

4.
5.

® — p < 0,05 cTOCOBHO MMOKa3HHUKIB IHTAKTHUX IIyPiB;

m — p < 0,05 crocoBHO MoKa3HUKIB 11ypiB 3 AlT.
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Ha 10 BKa3yBaJO CTAaTUCTUYHO BIPOTiZIHE 3HMKEHHSI PIBHS
amiHoTpandepas (tadm. 1) — piBeHb AJAT CTaTUCTUYIHO
Biporiguo (p=0,002) 3nusuBcs Ha 30,0% CTOCOBHO MOKa3-
HUKIB y LIypiB KOHTPOJIBHOI Ipynu Ta ctaHoBuB 1,4 [1,2;
1,5] Mmxmonb / (Mn X Tox), a piBeHb AcAT — cTaTuCTHYHO
Biporigno (p=0,003) 3nu3uBCs Ha 34,0% CTOCOBHO MOKas3-
HUKIB Y HETiIKOBaHUX IIypiB 3 AIl" Ta CTAHOBUB BiIIIOBiTHO
2,0£0,18 (92% AI: 1,6-2,3) MKkMOIb / (MI X TOI).

BcranoBneHne 3HWKEHHS aKTHBHOCTI aMiHOTpaHChepas
Ha TJIi 3acTOCyBaHHA cuiibopy y mypiB 3 AIl" mpusseno
JI0 3pOCTaHHs 3Ha4eHHs koedirieHTa ae Pitrica Ha 10,0%
(puc. 1). Takox BCTaHOBIIEHE CTATHCTUYHO BipOTimHE
(p=0,02) 3umxenns axruBHocti JI® nHa 22,1% cTocoBHO
NOKa3HUKIB IIypiB KOHTPOJBHOI IPyNMU Ha T 3aCTOCY-
BaHHs cunibopy y mrypis 3 AIl" (puc. 3). Sk Bizomo, TKa-
HUHHO-Hecrenudiuna JIO e xiouoBuM GepMeHTOM, IO
Oepe yuacth y aedochopriroBaHHI pi3HHX (i3ionoriv-
HHUX CyOCTpaTiB i BUKOHY€ KUTTEBO BOXINBI (pizionoriuni
(GyHKIIT, BKIFOYA0YH T03acKeNeTHI QyHKIii, Taki K po3-
BHUTOK HEHPOHIB, IETOKCHKAIIS JITIOMOIicCaxapumy, MPOTH-
3amanbHa pojb, peryisiis pH skoBdi Ta miaTpUMKa reMaro-
ennedanigaoro 6ap’epy [16; 17].

3acrocyBanHsa apocmimkyBannx BKB3 mpusBeno 1o
BUPAa3HOTO OCHA0JeHHA O3HAaK NUTOJNITUYHOIO CHH-
npomy y mypiB 3 AIlL BcraHoBieHo, 1110 HaliBUpa3zHilie
piBeHb ANAT 3HM3uBCS Ha T 3actocyBaHHs KEII Tta
KC-MCK — aKkTHBHICTh BKQ3aHOTO CH3MMY 3HU3WIACH Bij-
moBigHO Ha 35,0% (p<0,05) B 000x BHmaakax (Tabm. 1)
CTOCOBHO ITOKa3HUWKIB InypiB 3 AIl' Ge3 mikyBaHHS.

KJITHIYHA IIPAKTHUKA

Tonmi sk akTuBHICTH ACAT HallBUpasHillle CTATUCTUYHO
BiporigHo (p<0,001) 3HU3MIace Ha T 3aCTOCYBaHHS
KC-MCK Tta cranoBmia BimmosimHo 1,5+£0,13 (95% JI:
1,3-1,8) mxmons/(Mit X Tox), mo Ha 23,2% (p=0,6) nepeBu-
IIyBaJIO 3aTHICTH pedepeHc-npenapary criidopy 3HHKY-
BaTH aHAJIOTIYHUH TOKa3HUK y IIypis 3 AlT.

Orminka 3Ha9eHHs KoedimieHTa ne Pitica mokasana, mo
HalBUpPa3HIIly TEHICHIIIO 10 3POCTaHHS IHOTO IIOKa3-
HUKa Bim3HadeHo Ha Timi 3actocyBanHsA KEII ta KC-MCK
(puc. 1).

Omninka piBast y-I'TTI Ta JI® nokaszana, 1mo Ha TJIi 3aCTO-
cyBauus BKB3 y miypis 3 AIl" HaliBupasHile CTaTUCTHYHO
Biporiane 3umkeHHs aktuBHOcTi y-I' TII Bin3HaueHo Ha Titi
BeesieHHs1 KEII Ta KC-MCK — akrtuBnicts y-I'TTI 3HM3m-
nach BignoBiaHo Ha 27,1% (p=0,024) tana 27,4% (p=0,012)
CTOCOBHO MOKA3HHKIB II[ypiB KOHTPOJIBHOI rpynu (puc. 3).
HaiiBupasnime 3HmwkeHHs aktuBHOCTI JID y mypis 3 Al
Big3HaueHo Ha T BBeneHHs KC-MCK — Bka3zanuii mokas-
HUK cTaTucTHYHO BiporigHo (p=0,009) 3an3uBcs Ha 27,9%
CTOCOBHO ITOKa3HHMKIB HeMikoBaHMX HIypiB 3 All" Ta craHo-
BuB 2,7+,0,20 (95% AI: 2,3-3,1) mxmomns/x (puc. 3).

Bucnosku. Ha i po3zsutky AIl' y mypiB Big3Ha49eHO
(hopMyBaHHS IUTONITUYHOTO CHHIPOMY, Ha 10 BKa3yBaJlo
CTaTHUCTHYHO BIipOTiJiHE 3pocTaHHs piBHI ANAT Ha 66,7%
(p=0,015) Ta 3pocranns piBHs AcAt Ha 85,0% (p<0,001)
CTOCOBHO aHAJIOTIYHUX IOKAa3HUKIB IHTAaKTHUX TBapuH,
110 CYIIPOBOJKYBABCS CTaTUCTUYHO BiporigHum (p=0,002)
3poctanHsaM Ha 52,3% axrtusHocTi y-I'TII Ta 3pocTanHsIM
(p=0,01) Ha 36,5% axTuBHOCTI JID.

NyxHa docdaraza
4.4 [~
[ T .
4.0 ——
S 36 freeeeeeee 37
; [ ]
2 [
S o T [
= 3.2 r - [
I :1'1 3,0
28 H 29 ll
27 |
24 fee
20 e S
HTEKTHI Howtpone AN+ cunibop AIF+KEMN AN = KEC Al + KC-
Lypa (Al

MCK

Puc. 3. Bnus KEII, KEC, KC-MCK Ta cuai6opy Ha akTtuBHicTs JI® y cupoBatui kpoBi mypis 3 AIT

Ipumitky.

1. Po3moxin BeJMYHMH KOXKHOI IPpyITy BUOIPKOBOI CYKyITHOCTI HOpPMaIbHHIA.

2. bBokcu BKITIOYaIOTh 3HAUSHHS CTaHAAPTHOI MOXUOKU CepeTHhOr0 apu(METUIHOTO, BEPTHKANBHI JIiHIT 3a MexkaMu O0kciB — 95%

JOBIpUMii iHTEpBAJL.

3. Topu3oHTanbHa NiHIS BcepeanHi 60Kcy — cepenHe apudMeTHIHe 3HAUYCHHS.

4. o —p<0,05 cToCOBHO MOKA3HUKIB IHTAKTHHUX LIYPiB;

5. m—p<0,05 crocoBHO nmoka3HuKiB 11ypiB 3 AIl" (koHTpOJIbHA Tpyma).
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3actocyBanHs mociimkyBanux BKB3 mpuseeno 1o
BUPA3HOTO OCNAOJCHHS O3HaK IMTONITUYHIO CHHAPOMY
y miypiB 3 Al HaiiBupasHime piBeHb AJAT 3HH3HMBCS Ha
i 3actocyBanus KEIT ta KC-MCK — akTuBHiCTh BKa3a-
HOTO €H3UMY 3HH3WIACh BiamoBimHo Ha 35,0% (p<0,05)
B 000X BHITaJIKaxX, aKTUBHICTh ACAT HaliBHUpa3Hillle cTaTHC-
THUYHO BiporixHo (p<0,001) 3HU3MIACE HA TIIi 3aCTOCYBaHHS

KC-MCK. HaiiBupasuimie 3HikeHHs aktuBHocti y-I'TII
Big3HaueHo Ha i BBeneHHs KEIT ra KC-MCK — akTuBHICTH
3HM3WIACH BiAmoBimHO Ha 27,1% (p=0,024) Ta Ha 27,4%
(p=0,012) cTrocoBHO NMOKa3HKKIB IIypiB KOHTPOJIBHOT IPYIIH.
HaiigupasHime 3umkeHHst aktuBHOCTI JI® y mypis 3 Al
Bin3HaveHo Ha i BBeneHHs KC-MCK —na 27,9% (p=0,009)
CTOCOBHO TTOKa3HUKIB Y HETiKOBaHUX IIypiB 3 Al

10.

11.
12.
13.

14.
15.
16.

17.
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Postmenopausal women with type 2 diabetes mellitus (T2DM) have increased bone fragility and fracture risk, despite higher bone mineral
density as measured by dual-energy X-ray densitometry (DEXA). Therefore, although DEXA is a standard method for detecting decreased
bone mass and osteoporosis, and given that bone fracture may be the first symptom of osteoporosis, DEXA does not reflect changes in bone
metabolism.

The aim of the article is to study the features of bone metabolism according to clinical and laboratory data in postmenopausal women
with T2DM to identify additional markers of BMD and osteoporosis decline.

Materials and methods. The study included 160 postmenopausal patients divided into two groups, group 1 — 80 women diagnosed with
T2DM, group 2 — 80 women without T2DM. All patients underwent a general clinical examination, densitometry, functional assessment, and
biochemical markers: glycosylated blood hemoglobin, estradiol, ionised calcium (iCa2+), 25-hydroxyvitamin D (vitamin D), total alkaline
phosphatase, osteocalcin (OC), Beta-CrossLaps (bCTx), parathyroid hormone (PTH), tartrate-resistant acid phosphatase (TRAPSb) in the
blood serum.

Results. Postmenopausal women with type 2 diabetes mellitus have a higher risk of falls, decreased muscle strength while maintaining
muscle mass, decreased bone metabolism, which is manifested by decreased bone formation parameters such as iCa2+, vitamin D and OC and
decreased resorption parameters such as TRAPS5b and bCTx. A negative correlation was found between glycemia levels and bone formation
markers vitamin D and OC, and a negative correlation with bCTx.

Key words: diagnosis, type 2 diabetes mellitus, postmenopause, bone metabolism, vitamin D.
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OCOBJHUBOCTI KICTKOBOI'O PEMOJEJIOBAHHSI TA CTAHY KICTKOBOI TKAHWHHU VY XKIHOK
Y HIOCTMEHOMAY3IL, XBOPUX HA IIYKPOBUM QIABET 2 TUIY

O0ecvkuii HayioHanbHull Meouynuil yHigepcumem, Odeca, Yxpaina

Mertoro nocnijukeHHs Oyllo BUBYEHHS OCOONMBOCTEH KiCTKOBOro MeTaboii3My 3a KJIiHIYHAMH Ta JIAOOPATOPHUMHM NAQHWMH Yy JKIHOK
y OCTMEHOMAY31, XBOPHX Ha IiykpoBuil aiadet 2 tumy (LI[2), 11 BU3HAYCHHS T0IaTKOBHX MapKepiB 3HIKECHHS KICTKOBOT MAacH Ta OCTEOIIO-
po3y. B o6ctexenns Oyino BrimoueHo 160 marieHToK y HOCTMEHOMAy31, KOTpi po3aiieHi Ha ABi rpymu: Ipymy 1-80 iHOK 31 BCTAHOBJIEHUM [ia-
raosom [[J12, rpymy 2—80 sxinok 6e3 L1J12. Beim marieHTkaM MpoBOAMIIOCH 3aralbHOKITIHIYHE TOCIIKCHHS, ICHCUTOMETPIsl, GYHKIIOHATbHA

OIliHKa, BU3HAYEHHS TIIIKO3MIILOBAHOTO TEMOTIIO0IHY KPOBI, pIBHIO €CTpaioy, MapKepiB (popMyBaHHS Ta pe30pOIii KiCTOK.
XKinku B noctmeromnay3i 3 LI/[2 MatoTh BUIINHA pH3UK MaIiHHS, 3HIKEHHS CHIIM M’ SI31B 32 30epekeHHs M’ 130BO1 MacH, 3HIKEHHS aKTHB-

HOCTI KiCTKOBOTO METab0IIi3My.

Kurouosi ciioBa: piarHocTHKa, MyKpoBHit AiabeT 2 THITY, TOCTMEHOMAY3a, KICTKOBHI MeTaboi3M, BitaMin D.

Introduction. Type 2 diabetes mellitus (T2DM) is a
chronic disease that leads to a number of complications,
including bone mass loss and increased risk of fracture
[1]. Menopause is also a risk factor for osteoporosis and
increased fracture risk [2].

A number of studies have shown that patients with
T2DM may have normal or even higher bone density as
measured by dual-energy X-ray densitometry (DEXA)
[3; 4]. A higher body mass index (BMI) in diabetics
may initially protect against bone loss, but this effect
diminishes with longer duration of diabetes mellitus
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[5]. Postmenopausal women with T2DM are known to
have increased bone fragility and fracture risk, despite
having higher bone mineral density (BMD) compared to
postmenopausal women without T2DM [6]. This condition
is partly related to poor bone quality and increased bone
metabolism [7]. The risk of fractures in this population is
also associated with an increased tendency to fall [8].

Changes in serum markers of bone metabolism differed
from study to study, so it is currently unknown whether
bone metabolism markers can be used as predictors of
future fractures in patients with T2DM.

In our opinion, although DEXA is a standard method
for detecting decreased bone mass and osteoporosis,
and given that a bone fracture may be the first symptom
of osteoporosis, DEXA does not reflect changes in bone
metabolism and only states that osteoporosis has developed.

ISSN 2226-2008 OJIECEKUI1 MEJIMUHUI )KYPHAJI Ne 6 (191) 2024 51



KJITHIYHA IIPAKTHKA

So, in patients with T2DM, DEXA does not always
meet the clinical needs for the diagnosis of decreased body
mass and osteoporosis, and it would be advisable to focus
on other indicators (clinical, laboratory). Therefore, the
study of the features of bone remodelling and bone tissue
status in postmenopausal women with T2DM according
to clinical and laboratory data is an urgent problem and
requires research.

The aim of the article is to study the features of
bone metabolism according to clinical and laboratory
data in postmenopausal women with T2DM to determine
additional markers of body mass and osteoporosis
reduction. To determine the possibility of early clinical and
laboratory diagnosis and possibilities of correction of bone
metabolism disorders in postmenopausal women in order
to prevent fractures and improve the quality of life.

Material and methods. The study was conducted at
the Multidisciplinary Medical Centre of Odesa National
Medical University (ONMedU) from June 2022 to
September 2023 following the protocol approved by
the ONMedU Bioethics Commission (Protocol No. 4 of
06.06.2022), after filling out the written consent of the
participants in accordance with the principles of bioethics
set out in the Helsinki Declaration of Ethical Principles
for Medical Research Involving Human Subjects and the
Universal Declaration of Bioethics and Human Rights
(UNESCO).

The study included 160 patients. The patients were
divided into 2 groups. The observation group (group 1)
included 80 patients diagnosed with T2DM according to the
criteria of the American Diabetes Association (ADA), 2011
(80 women). The age of the examined patients in group
1 was from 50 to 65 years (60.4+3.1) years, and patients
with T2DM duration of more than 5 years and glycated
hemoglobin level over 7.5% were included in the study.
The duration of diabetes mellitus was (9.1£1.2) years. The
control group (group 2) consisted of 80 women aged 50 to
65 years, the mean age (58.43+2.8) years without T2DM.
All patients with T2DM took oral hypoglycaemic drugs
according to ADA 2022 guidelines.

Exclusion criteria: Previously diagnosed osteoporosis/
low body mass, ovariectomy, history of bone fractures in
adulthood; documented oncological pathology, patients
with acute conditions (infections, acute myocardial
infarction, trauma, surgery) at the period less than 2 months
before the start of the study, type 1 diabetes mellitus, family
history of hip or spine fractures, rheumatoid arthritis,
thyrotoxicosis, smoking, alcohol abuse, chronic use of
glucocorticosteroids, estrogen replacement therapy, refusal
to be monitored by a physician or to participate in the study
program, 2—3 stage obesity.

All patients underwent a general clinical examination:
personal and anamnestic data (age, date of birth,
comorbidities), collection of complaints, anamnesis,
physical examination of patients, as well as BMI, DEXA,
and questionnaire assessment of quality of life using the
SF-36 questionnaire.

Body weight, height, physical activity, grip strength,
muscle performance, and osteosacropenia were examined
to determine the risk of falling. Body weight (kg) was
measured using a mechanical scale (with a 0.1 kg
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increment), while height (cm) was measured using a
stadiometer, as we considered the average of the two
subsequent measurements (with a 0.1 cm increment). BMI
was calculated using the accepted formula (BMI=weight/
height’, kg/m?), and overweight and obesity were
assessed according to WHO guidelines. Physical activity
was assessed using the International Physical Activity
Questionnaire (IPAQ).

Handgrip strength (HGS) was measured using
digital dynamometry. We considered the best of three
measurements (kg) on the dominant hand (approximately
0.1 kg).

A short set of general condition tests (SPPB) was also
used to assess muscle performance. During the DEXA
together with BMD determined body composition with an
assessment of upper and lower limb muscle mass (ALM)
and adipose tissue.

Osteosarcopenia was defined as low BMD (T-score<-1),
low muscle mass (ALM<I15 kg) and muscle weakness
(HGS<16 kg) and/or low muscle performance (SPPB<S).

Determination of biochemical markers: control
of carbohydrate metabolism: glycosylated blood
hemoglobin. Determination of female sex hormones:
estradiol level. Markers of bone metabolism were
determined. Markers of bone formation: ionised calcium
(iCa2+), 25-hydroxyvitamin D (25-(OH)D), total alkaline
phosphatase (ALP), osteocalcin (OC); bone resorption:
Beta-CrossLaps (bCTx), parathyroid hormone (PTH),
tartrate-resistant acid phosphatase (TRAP5b) in the blood
serum.

The statistical analysis of the data was performed using
the variational and mathematical methods of Statistica
12.6. The data are presented as the arithmetic mean (M)
and 95% confidence interval for the mean (95% CI) and
Student’s t-test with a normal distribution of values. The
values were considered statistically significant at p<0.05.
Spearman correlation analysis (r) was used to study the
dependencies between the parameters.

Results and their discussion. We analyzed the
subjective complaints of patients, among which we
identified complaints that affect the risk of falling, such as
periodic dizziness, unsteadiness of gait, muscle weakness,
visual impairment, nocturia, and assessment of overall
quality of life. The data obtained are presented in Table 1.

Table 1 shows that patients with T2DM have a higher
risk of falls, as symptoms that directly affect this risk were
more common in group 1. Thus, periodic dizziness is
significantly (p<0.05) more common in group 1 —32.5% vs.
8.75% in group 2, unsteadiness of gait, respectively 15%
and 3.75% (p<0.05), muscle weakness 45% and 18.75%
(p<0.05), visual impairment 23.75% and 7.5%, nocturia
53.75% and 11.25% (p<0.05). A subjective decrease in
quality of life was noted in 36.25% of patients in group 1
and 12.5% in group 2 (p<0.05).

According to the literature, when assessing quality of
life using the SF-36 questionnaire, women with T2DM
more often reported lower scores in the following domains:
physical functioning, role functioning due to physical
condition, body pain, and vital activity [9]. These domains
are significantly influenced by factors such as age, obesity,
duration of diabetes mellitus, and comorbidities [9; 10].
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Table 1

Subjective symptoms in postmenopausal women associated with the risk of falling (n, %, p)

Subjective symptoms Group 1 (observation) (n=80) Group 2 (control) (n=80) p
Periodic dizziness 26 (32.5%) 7 (8.75%) <0.05
Unsteady gait 12 (15%) 3 (3.75%) <0.05
Muscle weakness 36 (45%) 15 (18.75%) <0.05
Impaired vision 19 (23.75%) 6 (7.5%) <0.05
Nocturia 43 (53.75%) 9 (11.25%) <0.05
Decreased quality of life 29 (36.25%) 10 (12.5%) <0.05

Notes.

1. Quantitative data are presented in the form (M+m) — mean + mathematical error of the mean.

2. Comparison of percentages between groups was performed by y? criterion.

3. The difference was considered significant at p<0.05.

Table 2 shows the data on the overall assessment of
quality of life and the factors that determine it according to
the SF-36 questionnaire.

The data presented in Table 2 indicate that in general,
the assessment of quality of life in group 1 is lower, with
a significant decrease in physical functioning 50.19+5.37
and 63.89+5.74 (p<0.05), role functioning due to physical
condition 30.64+3.29 and 37.95+4.62 (p<0.05), general
health 31.6343.96 and 43.20+3.29 (p<0.05), mental health
50.3845.98 and 59.04+4.66 (p<0.05), which ultimately

leads to a significant decrease in the physical component
of health 37.314+3.35 and 53.34+6.19 (p<0.05) and overall
quality of life 50.74£5.66 and 59.21+5.30 (p<0.05).
Although some indicators of mental health were reduced,
the overall component of psychological health was not
significantly reduced 62.01+6.77 and 65.32+7.60 (p>0.05).

We assessed BMD by DEXA (T-score of the lumbar
spine (L1-L4) and femoral neck) and body composition. As
well as BMI, physical activity, muscle mass and function.
The data are presented in Table 3.

Table 2
Assessment of quality of life in postmenopausal women according to the SF-36 questionnaire
Total Group 1 (observation) Group 2 (control) (n=80) p
(n=80) M+S.D. M=+S.D.
Physical functioning 50.19+5.37 63.89+5.74 <0.05
Role functioning due to physical condition 30.64+3.29 37.95+4.62 <0.05
Intensity of pain 72.76+£10.23 75.17+5.90 0.28
General state of health 31.63+3.96 43.20+3.29 <0.05
Role functioning due to emotional state 54.20+5.55 58.224+6.56 <0.05
Life activity 65.95+6.88 65.61+5.09 0.691
Mental health 50.38+5.98 59.04+4.66 <0.05
Social functioning 64.32+5.46 69.29+6.91 0.24
Physical component of health 37.31+3.35 53.34+6.19 <0.05
Psychological component of health 62.01+6.77 65.32+7.60 0.13
Overall quality of life 50.74+5.66 59.21+5.30 <0.05
Notes:
1. Quantitative data are presented in the form (M+m) — mean + mathematical error of the mean.
2. The difference was considered significant at p<0.05.
Table 3
DEXA, BMI, physical activity, muscle mass and function scores
Group 1 (observation Group 2 (control
Results p (1(1=80) ) [()n=(80) ) P
T-index of the lumbar spine (L1-L4) T=0.83+0.47 T=-0.43+0.10 <0.05
T-index of the femoral neck T=0.53+0.37 T=0.43+0.17 >0.05
BMI, kg/m? 31.542.3 27.5%1.7 >0.05
ALM, kg 12.3442.20 14.26+2.43 >0.05
Handgrip strength, kg 10.09+4.02 18.40+6.83 <0.05
SPPB<8 8(10%) 2(2.5%) <0.05
Decline over the past year 0 0 —
Osteosacropenia 0 0 —

Notes:

1. Quantitative data are presented in the form (M+m) — mean + mathematical error of the mean.

2. The difference was considered significant at p<0.05.
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The presented data indicate that BMI was higher in
the control group than in the observation group, but not
statistically significant (p>0.05) (31.5£2.3) kg/m* and
(27.3£1.7) kg/m?, respectively. Hip BMD in both groups
was within normal limits, but there was a greater range of
fluctuations in the values in group I. This may be explained
by the higher weight of patients, which is a factor of higher
BMD on the one hand, and the negative impact of diabetes
mellitus on bone metabolism. Despite the absence of a
difference in ALM (p>0.05), patients in group 1 showed
lower handgrip strength by 58.34% ((10.09+3.02) kg vs.
(18.40+6.83) kg, p<0.05) and lower SPPB<8 10% vs.
2.5%, (p<0.05), which demonstrates a decrease in physical
strength, which is positively correlated with the physical
component of health (r=0.646, p<0.05).

A study by Paul D. Loprinzi shows that handgrip
strength was associated with HGA 1¢ in women with type 2
diabetes mellitus [11].

We evaluated laboratory parameters of bone metabolism
and their relationship.

Table 4 shows that all postmenopausal patients, with an
average duration of (8.5+0.7) years in group 1 and (6.8+0.5)
years in group 2, had their estradiol levels determined. The
level of estradiol did not differ statistically in the groups
(p>0.05), it was (9.2+0.8) pg/ml in group 1 and (11.6+0.7)
pg/ml in group 2, the norm in postmenopausal women is
0-30 pg/ml.

The correlation between laboratory markers of diabetes
mellitus and changes in bone metabolism was determined
by correlation analysis. In group 1 and group 2, iCa2+
levels did not differ statistically (p>0.05). Group 1 —iCa2+
level was (1.15+0.14) mmol/l, in group 2 — (1.23£0.20)
mmol/l.

In both groups, the level of 25-(OH) D (normal 25-(OH)
D>30ng/ml) is not statistically different (p>0.05), in group
1, 25-(OH) D insufficiency (25-(OH)D=10-29 ng/ml) was
found in 55%, deficiency (25-(OH)D<10 ng/ml —in 27.5%,
the average level was (18.4+1.4) ng/ml compared to the
control group of 25-(OH)D (21.741.5) ng/ml. A correlation

was found between iCa and 25-(OH)D levels in patients
with T2DM (1=0.246. p< 0.05), which in some studies is
associated with insulin resistance [12]. This is also due to
the fact that insulin secretion in response to elevated plasma
glucose concentrations is a Ca2+-dependent process [13].
The level of 25-(OH)D and iCa2+ does not correlate with
the duration of T2DM (r=0.046, p>0.05, r=-0.016, p<0.05)
and the level of glycated hemoglobin (1=0.078, p<0.05).

There was no significant difference (p=0.14) in ALP
levels between patients with T2DM (120.4+2.7) U/L and
control (114.0+£3.4) U/L, with a weak positive correlation
between ALP levels and T2DM duration (r=0.118, p<0.05).
The study indicates that the role of ALP in bone metabolism
remains controversial, with no significant difference in
BMI in T2DM [14].

The level of OC in group 1 (Fig. 1) was statistically
significantly lower (2.5+0.74) ng/ml compared to group
2 (5.4+0.92) ng/ml (p<0.05). The level of OC in group 1
was negatively correlated with HbAlc (r=-0.219, p<0.05)
and weakly negatively correlated with the duration of
diabetes mellitus (r=-0.143, p<0.05), and weakly positively
correlated with 25-(OH)D level (1=0.178, p<0.05).

According to clinical studies, lower levels of OC were
associated with a higher risk of diabetes mellitus in a cohort
of Japanese postmenopausal women [15]. And a decrease
in OC levels in women with diabetes mellitus is associated
with a decrease in BMD, indicating a dual role of OC in
both bone and glucose metabolism [16].

In our study, the level of OC was within the normal
range in both groups, but significantly lower in group
1. In group 1, compared to group 2, handgrip strength
was positively correlated with OC (r=0.251, p<0.05) and
negatively correlated with HbAlc (r=-0.294, p<0.05). A
study by Pei-Yun Chen showed that in postmenopausal
women with T2DM, higher OC levels (OC>11.4 ng/ml)
were dose-dependently associated with an increased
risk of deterioration in handgrip strength and physical
performance [17]. Other studies have shown that the ratio of
carboxylated OC (GluOC) to total OC (tOC) (GluOC/tOC)

Table 4
Clinical and laboratory indices of bone metabolism in patients with type 2 diabetes mellitus
and control group, M (95% CI)

Results. Group 1 (observation) (n=80) Group 2 (control) (n=80) P
Age, years 60.4+3.1 58.43+0.8 >0.05
bos tnll)ei?;;?ngyears 8.5+0.7 6.8+0.5 >0.05
Estradiol, pg/ml 9.2+0.8 11.6+0.7 >0.05

Duration of diabetes mellitus, years 9.1+£0.9 — —
HbAlc, %. 8.9+0.6 4.8+0.3 <0.05
iCa2+, mmol/l 1.15+0.14 1.23+0.20 >0.05
25-(OH)D, ng/ml 18.4+1.4 21.7£1.5 >0,05
ALP, U/l 120.4+2.7 114.0+£3.4 >0.05
OC, ng/ml 2.5+£0.54 5.4+0.82 <0.05
PTH, pg/ml 55.22+5.91 47.22+5.17 >0.05
bCTx, ng/ml 0.291+0.084 0.537+0.09 <0.05
TRAPS5b, ng/ml 1.4+0.4 1.5+0.4 >(0.05

Notes.

1. Quantitative data are presented in the form (M+m) — mean + mathematical error of the mean.

2. The difference was considered significant at p<0.05.
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Fig. 1. OC levels (ng/ml) in groups 1 and 2

in women over 70 years of age is positively associated with
hip flexor, hip extensor, and quadriceps muscle strength, as
well as cognitive function [18; 19].

We analyzed markers of bone resorption. It is known that
bCTx is a product of the breakdown of mature type I collagen
by osteoclasts, making it a key marker of bone resorption.

The level of bCTx was significantly reduced (p<0.05)
in group 1 (0.291£0.084) ng/ml vs (0.537+0.09) ng/ml in
group 2. There was a negative correlation between bCTx
and HbAlc (r=-0.257, p<0.05) and bCTx and duration of
T2DM (r=-0.213, p<0.05), a positive correlation between
bCTx and 25-(OH)D (r=0.204, p<0.05). This indicates a
decrease in bone metabolism. There are studies in which
the duration of T2DM is associated with an increase in
bone resorption, as evidenced by higher levels of bCTx and
a corresponding decrease in BMD [3,15].

TRAPSb levels did not differ statistically between
groups (p>0.05). No significant correlations were found
between TRAPSb, 25-(OH)D, HbAlc levels. J. Yang’s
meta-analysis showed that TRAP5b levels did not have
a statistically significant difference in levels between the
T2DM group and the control group [20].

Serum PTH levels were within the reference values, in
group 1 they were higher than in group 2, but not statistically
significant (p=0.20) (55.22+£5.91) pg/ml vs (47.22+5.17)
pg/ml. PTH levels did not correlate with the duration of
T2DM (r=-0.043, p=0.35) and HbAlc (r=-0.143, p=0.12).
PTH levels showed a significant negative correlation with
25-(OH)D (r=- 0.391, p<0.05).

The literature on this issue is contradictory. There are
studies that have shown that postmenopausal women with
T2DM have lower PTH levels compared to nondiabetic
controls [21], and some have shown significantly higher
PTH levels compared to controls [22], especially in
patients under 50 years of age [23]. It is believed that
25-(OH)D deficiency is common among postmenopausal
women with T2DM and is associated with increased PTH
levels as a compensatory response to maintain calcium
homeostasis [21].

The mean HbA1l level was significantly higher
(p<0.05) in group 1 (8.240.6)% than in group 2
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(4.8%0.3)%. The level of HbAlc in patients with T2DM
was negatively related to the markers of bone formation
25-(OH)D (r=-0.221, p<0.05) and OC (r=-0.281, p<0.05),
which indicates a violation of bone formation at high
blood glucose levels.

HbAlc level has a negative correlation with bCTx
(r=-0.257, p<0.05), no correlation with TRAPSb (r=0.10,
p<0.05) and PTH, which indicates a decrease in bone
metabolism activity at high blood glucose levels.

The role of PTH in the assessment of bone metabolism
in postmenopausal women with T2DM requires more
research [24], and some studies have shown that elevated
PTH levels are associated with a higher risk of developing
T2DM.

Conclusions

1. Postmenopausal women with T2DM with
hyperglycaemia and normal BMD, according to DEXA,
have a higher risk of falling, a 58.34% decrease in
handgrip strength, while maintaining muscle mass (ALM
(12.34+2.20) kg) and an increased body mass index
(31.5+2.3 kg/m?) compared to those without T2DM.

2. Postmenopausal women with T2DM  with
hyperglycemia and normal BMD, according to DEXA,
compared to those without T2DM, have a decrease in
bone metabolism, which is manifested by reduced bone
formation, such as ionised calcium (1.15+0.14) mmol/l,
25-hydroxyvitamin D (18.4+1.4) ng/ml, osteocalcin
(2.5+0.54) ng/ml and reduced resorption indices such
as beta-CrossLaps (0.291+£0.084) ng/ml and increased
parathyroid hormone levels (55.22+5.91) pg/ml.

3. For early diagnosis of bone metabolism disorders in
postmenopausal women with T2DM with hyperglycaemia
and normal BMD, DEXA data should be used to determine
the level of 25-hydroxyvitamin D, ionised calcium,
osteocalcin and parathyroid hormone, especially in patients
with insufficient glycaemic control.

4. Normalisation of ionised calcium,
25-hydroxyvitamin D and glycaemic levels may improve
bone metabolism in postmenopausal women with T2DM
with hyperglycaemia and normal BMD, according to
DEXA.
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Introduction. Sufficient accumulation of bone tissue is extremely important for the growth and development of the child’s body. Among
the factors that can adversely affect this process, deviations from normal body weight cause the greatest concern today due to the significant
increase around the globe.

The purpose of the present review article is to analyze current research on the relationship between obesity in children and the development
of osteoporosis.

Material and methods. The narrative literature review was conducted using data published in the PubMed database in 2022-2024, as
well as by manually searching the reference lists for relevant studies. The search query included a combination of words such as child, obesity,
osteoporosis. In total, 58 studies were identified following the results of the literature search. The final number from 30 sources was included
in this review.

Results and discussion. Studies conducted on sufficiently large samples indicate that the real impact of obesity on bone mass in children
can be determined primarily by its degree. An increase in body mass index (BMI) can indeed be directly related to an increase in bone mineral
density (BMD), but up to a certain BMI value. Further, the dependence of BMD on BMI can become either zero, or the reverse.

In addition, the real impact of obesity on bone mass in children is also determined by the presence or absence of a concomitant metabolic
syndrome. Many modern studies indicate that it is the presence of metabolic syndrome in overweight and obese children that adversely affects
BMD.

The negative impact of metabolically unhealthy obesity on BMD may be mediated by a deficiency of important micronutrients in the
child’s body, primarily vitamin D, the metabolism of which in obesity can be significantly impaired.

Conclusion. Measures to normalize body weight are necessary already in childhood. Among other things, they will prevent osteoporosis
in the future. It is necessary not only to correct the nutritional status but also to use special sets of exercises for overweight and obese children
and adolescents.

Key words: child, obesity, osteoporosis, metabolic syndrome.
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O)XKUPIHHS B JTUTUHCTBI 1 OCTEONOPO3

O0ecvkuti HayioHanbHull meouynuil yHigepcumem, Odeca, Ykpaina

HaparuBHuii orisi miTeparypu IPOBOAUBCS 3 BUKOPHCTAHHSAM JAaHUX, OIyOJTiKOBaHUX y HayKoMeTpuuHii 6a3i PubMed y 2022-2024 pokax,
a TaKOX IUIAXOM PY4YHOTO IOLIYKY 32 CIIMCKaMH JITEpaTypH BIAMOBIIHUX JOCITI/KeHb. AHAI3 MOKA3aB, 110 OKHUPIHHA y AiTeH i MiTiTKIB
qacTile cpusie 301IBIIEHHIO, HiX 3HIKEHHIO MiHepaIbHOT IiTbHOCTI KicTkoBoi TkaHnHu (MILIKT). Ane icHye neBHHMIT piBeHb HACHIEHOCTI
ingekcy macu tina (IMT), micng sxoro mpsima 3anexnicts MILIKT Bix IMT moske cratu 3BopoTHOR0. KpiMm Toro, y pa3i MerabomiuyHo HE3/10-
POBOTO THITY OXKHPIHHSA LI 3aJIEKHICTh TAKOXK YacTille 3BOpoTHA. L{e NPU3BOANTD 10 MiABUIIEHOTO PH3HKY OCTEOIIEHIl Ta 0CTEONOpO3y, K
y IUTHHCTBI, TaK i Mi3Hille B JOPOCIOMY Billi. ToMy 3aX0/H II0/I0 HOpMaJi3allii MacH Tila HeOOXiIHI BXKe B TUTIIOMY BIlli 1 CITYKaTh Y TOMY
YUCTi TPO(IIAKTHKOI0 OCTEOIOPO3y B MalOyTHEOMY.

KuiouoBi ciioBa: nutrHa, 0XKUPiHHS, 0CTEONOPO3, META0OMIYHHIT CHHIPOM.

Introduction. Bone growth is not only a critical
process for body development and growth [1]. Childhood
is a unique time during which individuals accrue bone
rapidly, and peak bone mass is achieved early in the third
decade of life [2]. Hardness and rigidity are key bone
structural attributes that determine specific properties of
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this organ [1]. Therefore, when these attributes change,
especially in childhood, it leads to impaired physical
development of the child. These attributes are evaluated on
an indicator such as bone mineral density (BMD) [2].
Several factors may adversely influence bone
accrual, including primary skeletal disorders as well as
secondary causes of low bone density such as specific
endocrinopathies, altered weight-bearing, and certain
medications [2]. Among these factors, the greatest concern,
due to its high prevalence in the world, is caused today by
deviations from normal body weight [3]. Children with low
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weight-for-age are known as underweight. A child who is
underweight may be stunted. Stunting holds children back
from reaching their physical and cognitive potential [4].
A low body weight is also a well-known risk factor for
fragility fracture [5].

But even excess body weight, according to the latest
data, can adversely affect bone health and fragility [6]. As
well as affecting a child’s immediate physical and mental
health, educational attainment and quality of life, unhealthy
body weight in early life can increase the risk of obesity and
noncommunicable diseases, such as cardiovascular disease,
cancer, and diabetes, later in life [7]. The World Obesity
Atlas 2024 establishes that obesity rates are rising — at a
very concerning rate — among children and adolescents [8].
Overweight and obesity among children remain one of the
major public health challenges facing the WHO European
Region [7]. It is projected that 88% of children with
overweight and obesity will be living in low- and middle-
income countries by 2035 [8]. Ukraine is one of them.

Thus, obesity has become an alarming disease with
growing prevalence and multiple metabolic comorbidities,
resulting in a significant burden on healthcare and
increased mortality [6]. The imbalance between increased
food ingestion and decreased energy expenditure leads
to pathological adipose tissue distribution and function,
with increased secretion of proinflammatory markers and
harmful consequences for body tissues, including bone
tissue [6]. However, previous studies on the effects of
obesity on bone health have been insufficient and often
contradictory, especially studies involving children.

The aim of the present article is to analyze current
research on the relationship between childhood obesity and
the development of osteoporosis.

Research materials and methods. The narrative
literature review was performed using data published in
the PubMed database between 2022 and 2024, and through
a manual search of the reference lists of relevant studies.
The search query included a combination of words, such as
child, obesity, and osteoporosis. A total of 58 studies were
identified following the literature search. A final number of
30 references were included in this review.

Research results and discussion

The Impact of Obesity in Childhood and Adolescence
on the Development of Osteoporosis

Historically, the common belief was that obesity has a
protective effect against osteoporosis [6]. But the results of
newer studies have sometimes begun to show the opposite
effect. This is evidenced by a large review by K.G. Lopes
et al. conducted in 2022. The authors examined 167 studies
on the relevant topic available at that time. The scientists
concluded that in the specific literature, there are still
disagreements about the real consequences of adiposity on
bone mass in children. Some pointed to a negative impact,
while others indicated positive or neutral effects [9]. Since
then, several more original studies have been published
on the subject. The authors have tried to explain those
discrepancies.

Thus, Y. Ouyang et al. used multiple linear regression
models, smoothed curve fitting, and saturation effect
analysis models to examine the relationship between body
mass index (BMI) and BMD in 6143 US adolescents
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aged 8-19 years [10]. An individual’s BMI is known
to be important in the determination of potential future
health issues and has been widely used as a factor in the
determination of various public health policies [11]. The
scientists found not only a simple linear positive correlation
between BMI and BMD but also a saturation value that
persisted across gender and age subgroups in the analysis
[10]. This work suggests that keeping BMI at saturation
values may provide benefits for adolescents to maintain
optimal BMD and reduce other obesity-related diseases
[10]. Accordingly, an increase in BMI above the saturation
value, i.e. excessive obesity, is harmful to health.

This opinion is also shared by G.X. Wang et al., who
included 4056 adolescents aged 12—19 years in a cross-
sectional study of the saturation effect between BMI and
BMD. The authors found that appropriate obesity status
allows adolescents to have better bone mass development
but not excessive obesity [12].

Therefore, studies conducted on sufficiently large
samples indicate that the real impact of obesity on bone
mass in children can be determined primarily by its degree.
An increase in BMI can indeed have a direct relationship
with an increase in BMD, but up to a certain BMI value.
Further, the dependence of BMD on BMI can become
either zero or reversed.

Mechanisms of Interaction between Bone and Adipose
Tissues

Several mechanical and biochemical mechanisms have
been suggested to understand the complex communication
between the adipose tissue and bone tissue [6]. The positive
effects can be explained by the following mechanisms.
Higher body mass results in increased mechanical load on
bone, leading to an increase in BMD to adapt to mechanical
stress [6]. Adipose tissue also plays a vital biochemical
role in bone metabolism, mainly due to the production
of adipokines, some of which act positively in bone
formation [9].

However, despite a higher BMD, accumulating data
demonstrate a negative effect of obesity on bone tissue
with a site-dependent fracture risk, secondary to increased
mechanical loads on some bones, excess of visceral, ectopic
(including hepatic adipose tissue) and bone marrow adipose
tissue, with a metabolic profile specific to each tissue, and
secretion of inflammatory cytokines, adipokines, hormones
and bone remodeling factors [6]. Thus, obesity can increase
bone reabsorption through the increased release of pro-
inflammatory cytokines, such as tumor necrosis factor-a
(TNF-a) and interleukin 6 (IL-6), which stimulate the
formation and activity of osteoclasts through the receptor
activator of the nuclear factor kappa-B ligand (RANKL)/
(RANK)/Osteoprotegerin (OPG) pathway [9].

Such differences may be related to the fact that there
are heterogeneous obesity phenotypes among populations,
depending on body fat distribution, each one with a
different metabolic risk profile, leading to the concept of
metabolically healthy obese (MHO) and metabolically
unhealthy obese (MUHO) phenotypes [6]. The main
hypothesis is that MHO, with less visceral and ectopic
fat than MUHO and no evidence of metabolic syndrome,
is defined by better bone structure and mass, as well as a
potentially lower risk of fractures and osteoporosis [6].
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Therefore, the real impact of obesity on bone mass in
children may depend not only on its degree, as mentioned
above, but also on the presence or absence of concomitant
metabolic syndrome.

Impact of Obesity with Metabolic Syndrome on Bone
Health in Children

The definition and criteria for metabolic syndrome
in children and adolescents are currently unclear. But
there is a strong association between obesity and the
prevalence of metabolic syndrome [13]. The integration
of waist measurements is believed to improve metabolic
risk stratification among children, suggesting that waist
measurements should be considered in routine pediatric
screening [13]. Waist circumference, as an indicator for
assessing visceral fat accumulation, has also been included
in studies of the effect of MUHO on bone structure and
mass. Just like those indicators that reflect the accumulation
of ectopic fat. Muscle mass, fat mass, lean body mass, and
water content were also often assessed to analyze body
mass composition as a predictor of overweight and obesity
in children and adolescents [14].

Thus, in a study by C. Cristi-Montero et al., a principal
component analysis was performed to obtain a factor made
up of four fatness indicators (a) neck circumference, (b)
kilograms of fat, (c) visceral fat area, and (d) waist-to-
height ratio. The skeletal muscle mass index (SMMI) was
also calculated. The sample comprised 1,296 adolescents
(50% girls) aged 10—14. It has been found that the inverse
relationship between fatness and bone mineral content is
mediated by the SMMI of adolescents [15]. This, in turn,
provides opportunities for correcting impaired indicators. A
20-week exercise program that didn’t target specific bones
has already been shown to cause a small but significant
improvement in overall body and leg weight, as well as
BMD, in overweight or obese children [16].

Data from a review by R. Franceschi et al. suggest
that overweight or obese children-adolescents have at the
forearm increased volumetric BMD, normal/increased bone
size, but altered bone geometry with a high proportion of
fat relative to muscle in the forearm, negatively associated
with bone strength [17]. The local fat mass/lean mass ratio
may give a mismatch between bone strength and the load
experienced by the distal forearm during a fall, resulting in
increased risk of forearm fractures [17].

K.G. Lopes et al. also reviewed the factors related
to bone health and their association with obesity and
metabolic syndrome in adolescents. They concluded that
obesity (specifically, accumulated visceral fat) harms bones
in the infant—juvenile phase, thereby increasing osteopenia/
osteoporosis in adults and the elderly [9].

A study by R. Khwanchuea examined correlations
among anthropometric parameters, body composition,
bone parameters and predictive factors of bone mass in
adolescent girls with different body fat percentages. Body
fat and waist circumference were found to be negative
predictors of bone mass [18].

R. Lin et al. also analyzed the relationship between
abdominal obesity and bone metabolism. A total of 1557
adolescent participants were included in the study. Research
has shown a significant negative correlation between
abdominal obesity index A Body Shape Index (ABSI)
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and BMD at the four detection sites of the femur, and
this correlation may vary slightly due to age, race, family
income, and different detection sites [19]. The research
results indicate that compared to overall body weight, fat
distribution and content may be more closely related to
bone metabolism [19].

Some researchers believe that as opposed to waist
circumference or body mass index, weight-adjusted waist
index (WWI) is a superior method for assessing obesity.
WWI also indicates centripetal obesity independently of
the weight of the individual [20]. Through multivariate
linear regression, G. Ma et al. discovered that WWI was
negatively linked with lumbar, trunk, and total BMD but not
pelvis BMD in this study, which included 6828 adolescents
[20]. In passing, it can be noted here that the place on the
skeleton where BMD is measured is also important.

I. Labayen et al. examined 106 children (aged 10.6 +
1.1 years, 53.8% girls) with overweight/obesity. Their
findings suggested that hepatic steatosis, rather than overall
excess adiposity, was associated with greater bone marrow
adipose tissue in preadolescent children with overweight/
obesity, which in turn, was related to lower BMD [21].

The relationship between adipose tissue and bone
can be explained by the fact that both bone marrow
adipocytes and osteoblasts originate from the same cells,
the mesenchymal multipotent stem cells [9]. Depending on
a balance through the regulating key transcription factors
to which these cells are subjected, they will follow one
or another path of differentiation [9]. Modified selection
from the mesenchymal lineage to the adipogenic lineage
rather than the osteogenic lineage might involve several
mechanisms, such as oxidative stress, proinflammatory
factors (TNF-a and IL-6) and adipokines [6]. These
mechanisms are triggered more often in obese people with
metabolic syndrome, which, in fact, triggers them [9].

Therefore, it is the presence of metabolic syndrome in
overweight and obese children that adversely affects bone
mineral density, which can further lead to the development
of osteopenia and osteoporosis, to an increase in the risk
of osteoporotic fractures and disability, which is a heavy
burden on the public health system.

Relationship of Obesity with Other Factors that also
Affect Bones

It is known that nutrient deficiencies, especially calcium
and vitamin D, associated with a sedentary lifestyle, lack of
sun exposure, and epigenetic aspects represent some of the
main risk factors for poor bone quality [9]. Vitamin D is a
mediator in the regulation of skeletal, calcium and phosphate
metabolism and has already been shown to play an important
role in musculoskeletal health as well as in the prevention
of nutritional rickets, osteomalacia and osteoporosis [22].
One of the causes of vitamin D deficiency is obesity [23]. It
has been proven that the combination of chronic vitamin D,
calcium, and phosphorus deficiencies, particularly in obese
people, enhances the risk of osteoporosis and fractures [6].

The potential causes of the increased risk of vitamin D
deficiency among patients with overweight or obesity
include (a) limited cutaneous cholecalciferol synthesis
associated with lower exposure to sunlight (lower physical
activity and social exclusion), (b) abnormal eating habits,
(c) accumulation/sequestration in adipose tissue (“fat
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trap”) and (d) disruption of hepatic hydroxylation of
cholecalciferol at position 25 [22].

A multidisciplinary panel of clinical experts suggests
empiric vitamin D supplementation for all children and
adolescents aged 1 to 18 years to prevent nutritional
deficiency. At the same time the panel suggests against
routine 25(OH)D testing in the absence of established
indications in the general population, nor in those with
obesity [24]. Indeed, a trial by B. O’Sullivan et al. confirmed
that even a 50.000 IU loading dose plus 8.000 IU daily oral
vitamin D as safe and effective in increasing serum 25(OH)
D levels in children/adolescents with overweight/obesity
to levels > 40 ng/mL. Given the critical role of vitamin D
in many conditions complicating childhood obesity, these
data close a critical gap in our understanding of vitamin D
dosing in children [25].

A deficit of Mg, Zn or vitamin K is associated with,
and can even contribute to, the occurrence or progression
of the same illnesses as in the case of vitamin D deficiency,
e.g., musculoskeletal diseases, obesity, etc. [26; 27]. The
results of H. Qi et al. indicate that inadequate micro- and
macronutrient intake at an early age interacts with adulthood
general obesity and significantly increases the risk of low-
energy fracture later in life in women [28]. Thus, it becomes
evident that forming and maintaining healthy eating habits
is necessary during infancy and adolescence to reduce the
risk of fractures caused by bone-metabolic diseases in
adulthood and to promote healthy ageing [4].

A review by S. Hasan et al. indicates that bone growth
is mediated through several mechanisms including macro-

and micronutrients, and endocrine and paracrine hormones.
These mechanisms can be affected by childhood obesity
as excess adiposity may affect signaling pathways, place
undue stress on the body, and affect normal physiology
[29]. Thus, pediatric bones require adequate levels of
minerals, vitamins, amino acids, and a base caloric supply
for energy. Therefore, recommendations should focus on
a nutrient-dense dietary approach rather than restrictive
caloric diets to maintain optimal health [29].

Correction of nutritional status in obese children should
also be accompanied using special sets of exercises [16]. A
randomized clinical trial has proven the positive effect of
changes in diet and physical activity on changes in mineral
content and bone density in obese adolescents undergoing
a weight loss program [30].

Conclusions. A narrative review of publications over
the past three years suggests that obesity in children and
adolescents contributes more often to an increase than to a
decrease in bone mineral density. But there is a certain level
of BMI saturation, after which its direct dependence with
BMD can become inverse. In addition, in the case of the
metabolically unhealthy type of obesity, this dependence
is also more often inverse. This then leads to an increased
risk of osteopenia and osteoporosis, whether in childhood
or later in adulthood. Therefore, measures to normalize
body weight are necessary already in childhood and serve,
among other things, to prevent osteoporosis in the future.
It is necessary not only to correct the nutritional status,
but also to use special sets of exercises for overweight and
obese children and adolescents.
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Actuality. Systematic reviews and meta-analyses of studies comparing intervention with intraoperative neuromonitoring with the iden-
tification of recurrent laryngeal nerve in the absence of intraoperative neuromonitoring have been published. Data from these reviews are
conflicting. Some authors insist that intraoperative neuromonitoring reduces both temporary and permanent damage to the recurrent laryngeal
nerve. Other researchers did not find a significant reduction in the frequency of damage to the recurrent laryngeal nerve, instead, they indicate
a greater comfort for the surgeon when performing the intervention.

The purpose of the review was to assess the main trends in the use of neuromonitoring in thyroid surgery.

Material and methods. The information search was carried out in PubMed, EMBASE, Ovid EBMR, UpToDate, Cochrane Library data-
bases. Search depth — 5 years. Key words were “intraoperative neuromonitoring”, “thyroid surgery”, “recurrent laryngeal nerve”. 67 sources
were analyzed, from which 29 publications were selected for further analysis.

Results and discussion. The epidemiology of traumatic laryngeal nerve injuries, their etiology and clinical manifestations are considered.
The most common mechanisms of recurrent laryngeal nerve injury are traction (for example, during removal of a retrosternal goiter); incision
or electrocoagulation is much less common. The history of the development of the issue, modern trends in the application of intraoperative
monitoring have been studied.

The advantages of using intraoperative monitoring for identification of laryngeal nerves over conventional imaging are discussed. It is
shown that the efficiency of identification of the recurrent laryngeal nerve reaches 98—-100%. It is emphasized that the introduction of intra-
operative monitoring into surgical practice in the treatment of thyroid gland diseases prevents trauma to the thyroid gland and improves the
life quality.

Key words: intraoperative monitoring, prevention of complications, thyroid surgery.
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3ACTOCYBAHHSA HEMPOMOHITOPUHI'Y B IPAKTHIII TUPEOITHOI XIPYPTTi

Ooecvruii nayionanshuil meouynutl yrnisepcumem, Odeca, Ykpaina

O MpUCBSYEHO 3aCTOCYBAHHIO IHTPAOIIEPALiIHHOTO MOHITOPHUHTY Y CyYacHidl TUpeoinHii Xipyprii. Po3misHyTi mutanHs enigemionorii
TPaBMaTHYHUX YIIKO/PKEHb HEPBIB TOPTaHi, iX €TIONOTI0 Ta KJIiHi4HI POSIBH, iCTOPiI0 PO3BUTKY IUTAHHS, Cy4acHI TeHACHLIT Y 3aCTOCYBaHHI
IHTpaornepaitHoro MOHITOPUHTY. OGTOBOPEHO MepeBark 3acTOCYBaHHS IHTPAOTIEPALIIHHOTO MOHITOPUHTY JUTA ineHTH(IKAIlii HEPBIB rOpTaHi
HaJl 3BMYaifHOI0 Bizyamizariero. [TokazaHo, mo edexTuBHiCTb ieHTHIKaLil 3BOPOTHOTO ropTaHHOro Hepsa csirae 98—100%. HaromormyeTscs,
1110 BIIPOBA/DKEHHS IHTpaoIepaniifHoro MOHITOPHHTY Y XipypriuHy IPaKTUKY MiJl 4ac JiKyBaHHs 3aXBOPIOBaHb IIIMTOBU/IHOT 3aJI03H 3a1100irae
tpaemyBanHio 3I'H Ta 3I'BI'H, a Takox mokpariye sKicThb KUTTS MaLi€HTIB.

KitiouoBi ciioBa: inTpaornepariiiHiii MOHITOPHHT, IPO(DiTaKTHKA YCKIaJHEHb, TUPEOifHA XIPYPTisL.

The incidence of temporary recurrent laryngeal nerve
(RLN) palsy ranges from 2% to 13%, and permanent palsy
from 0.4% to 5.2% after thyroidectomy [1; 2]. In their time,
Lahey and Hoover revolutionized thyroid surgery by pro-
moting routine identification of RLN, direct imaging of
RLN, and capsular dissection, which has become the gold
standard for the prevention of traumatic paresis during thy-
roid surgery [2]. Despite careful visual identification of
the RLN, damage to it can still occur due to anatomical
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changes, surgeon inexperience, and complex situations,
including large goiter, revision surgery, and the presence of
invasive malignancy [3]. The main disadvantage of simple
visualization is the surgeon’s inability to predict the func-
tional integrity of a visually intact nerve. Possible mech-
anisms of injury to the RLN include not only transection
but also compression, ligation, traction, thermal injury, and
ischemia [4].

The use of intraoperative neuromonitoring (IONM)
during thyroidectomy allows to confirm the functional
integrity of the RLN and facilitates its identification before
visualization during surgery, especially in high-risk situa-
tions [5—7]. In this context, it was expected that monitoring
of both evoked and spontaneous electromyographic activ-
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ity of the vocal cord should significantly reduce the inci-
dence of RLN lesions.

As the volume of thyroid surgery has increased in recent
years, so have the risk minimization measures to protect the
RLN (Fig. 1). Although the incidence of traumatic paresis
of the RLN is low in experienced hands, voice changes,
especially if they are permanent, significantly impair the
patient’s quality of life [4; 8]. IONM includes three
interdependent stages of nerve assessment: preoperative,
intraoperative, and postoperative monitoring of the func-
tion of the RLN [5]. Perfect surgical skills, including visual
identification and dissection of the RLN along its anatomi-
cal course, are an important prerequisite for successful thy-
roid surgery.

Despite the fact that the use of IONM is gaining pop-
ularity and is considered a standard of care in some coun-
tries, the cost-effectiveness of this technology remains con-
troversial [9].

Many systematic reviews and meta-analyses have been
published comparing interventions with [ONM with identi-
fication of RLN in the absence of IONM [5-7; 10; 11]. The
findings of these reviews are contradictory. Some authors
insist that IONM reduces both temporary and permanent
damage to the RLN. Other researchers have not found a
significant reduction in the incidence of RLN damage, but
instead indicate greater comfort for the surgeon during the
intervention.

The aim of the review was to assess the main trends in
the use of neuromonitoring in thyroid surgery.

Material and methods. An information search was
conducted in PubMed, EMBASE, Ovid EBMR, UpToDate,
and Cochrane Library databases. The depth of the search
was 5 years. Key words were “intraoperative neuromoni-
toring”, “thyroid surgery”, “recurrent laryngeal nerve”.

We analyzed 67 sources, of which 29 publications were
selected for further analysis.

Results and discussion. The most common mechanism
of injury to the recurrent laryngeal nerve is traction (e.g.,
during removal of a sternal goiter); direct mechanical dam-
age (incision, incision) or electrocoagulation as a cause of
injury are much less common. Jeannon et al. showed, based
on a review of 27 studies analyzing more than 25.000 thy-
roid surgeries, that the average incidence of paralysis of
RLN was 9.8%. The complication rate was 2.3-26% [12].
This large discrepancy is due to many factors; secondary
thyroid, large goiter, and sternocleidomastoid surgeries, as
well as thyroid cancer and Graves’ disease surgeries, have
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a higher complication rate than multinodular goiter surger-
ies [13]. In addition, the incidence of RLN involvement
depends on the number of laryngeal examinations after
thyroidectomy, which are not regularly performed in all
surgical departments.
Damage to the external branch of the superior laryngeal
nerve (EBSLN) can occur in 58% of patients [14—16].
Cernea classification is the most common and widely
recognized anatomical classification of the risk of injury
during thyroidectomy. This classification is as follows:
Type 1: EBSLN crosses the superior thyroid artery more
than 1 cm above the upper edge of the upper thyroid pole
and is common in 68% of patients with a small goiter and
23% of patients with a large goiter. Type 2A: the nerve
crosses the superior vessels less thanl cm above the upper
edge of the upper pole; it is recognized in 18% of patients
with a small goiter and 15% of patients with a large goiter.
Type 2B: EBSLN crosses the upper thyroid vessels below
the upper edge of the upper pole of the thyroid gland. Typi-
cally, type 2B occurs in 14% of patients with a small goiter
and 54% of patients with a large goiter. Type 2B is the most
susceptible to trauma. Visual identification of EBSLN may
not be possible in 20% of patients when the nerve is located
deep in the fascia of the lower constrictor muscle [17].
Unilateral RLN paralysis most often leads to hoarseness
or voice tone or swallowing disorders, while bilateral dam-
age can lead to dyspnea and acute respiratory failure, which
can be life-threatening [18]. This condition often requires
tracheostomy. In more than 20% of patients, vocal cord
paralysis due to RLN injury can be asymptomatic; there-
fore, laryngoscopy is the only objective tool to correctly
assess the percentage of RLN paralysis and should always
be performed both before and after thyroid surgery [4; 19].
In the case of damage to the EBSLN, the most underes-
timated complication of thyroid surgery, the patient cannot
produce high pitched sounds and the voice weakens during
modulation, which is important for people who work with
voice [8; 19]. Clinically, patients with damage to the EBSLN
have a hoarse or weak voice. These symptoms are the result
of dysfunction of the cricothyroid muscle, which is inner-
vated by the EBSLN [14]. Damage to this nerve is difficult
to detect during a routine postoperative laryngoscopy, and
both the Voice Hearing Impairment Index (VHI) and the
Voice-Related Quality of Life (V-RQOL) are validated tools
for assessing voice quality and risk of EBSLN injury [4].
As early as 1938, one of the pioneers of thyroid surgery,
Frank Lahey, observed on the basis of more than 3000 thy-

Fig. 1. Stages in the evolution of IONM: A — passive recording of nerve activity, B — temporary stimulation,
C — permanent stimulation [5]
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roidectomies performed that routine identification of the
RLN during thyroid surgery reduces the incidence of thy-
roid injury [19]. Currently, visual identification of the RLN
is the gold standard in thyroid surgery, and for more than
30 years, this method has been complemented by the use
of IONM of RLN and EBSLN during the procedure. The
advantage of laryngeal nerve neuromonitoring over visual
assessment alone is the ability to assess not only the pre-
served anatomical integrity of the nerve but also its func-
tion during surgery [5-8].

Today, the most common system for IONM is the use of
an endotracheal tube with built-in surface electrodes. During
patient intubation, the tube is precisely placed between the
vocal folds. During thyroid surgery, the nerve is stimulated
with a current of 0.5-2.0 mA using an electric probe (mono-
or bipolar). After a latent period, a contraction of the vocal
muscles occurs, which is recorded by surface electrodes
placed on the intratracheal tube and transmitted to the receiv-
ing part — a neuromonitor, that displays the contraction as
an electromyographic (EMG) wave. EMG wave amplitudes
above 200 pV indicate the proper functioning of the nerve,
and its absence at a current of 1-2 mA indicates the so-called
signal loss and laryngeal nerve injury. A detailed knowledge
of the LOS solution algorithm is important for the surgeon
to correctly predict postoperative nerve function. This algo-
rithm is described in detail in the recommendations for the
use of neuromonitoring in thyroid surgery.

Cooperation with the anesthesiologist plays an important
role in thyroid surgery using laryngeal nerve monitoring.
It is important to correctly place the appropriately selected
endotracheal tube so that the surface electrodes are adjacent
to the vocal folds. To obtain a response from the vocal mus-
cles during laryngeal nerve stimulation during intubation,
short-acting muscle relaxants should be used [5].

During nerve stimulation, modern devices generate
both an acoustic signal and an electromyographic signal
(EMG wave) on the monitor. The EMG wave recording
confirming the response of the laryngeal nerves should be
archived and attached as a printout to the medical record.

During neuromonitoring surgery, the mapping tech-
nique is often used to identify the nerve in the surgical
field by moving the stimulation probe at small regular
intervals (1-2 mm) along the trachea [5]. The signal of
the evoked potential in the nerve area directs the operator
to its location and allows to determine its course correctly.
The mapping technique is especially applicable during
secondary procedures on the thyroid gland, where scar
tissue has formed [20].

Laryngeal nerve monitoring is a standardized technique.
This means that in all centers where this method is used,
there is an accepted scheme of thyroid surgery using neuro-
monitoring, which includes examination of the larynx before
and after surgery, as well as identification and assessment of
the vagus nerve (V1) and laryngeal nerve (R1) activity both
before and after removal of the thyroid lobe (V2 and R2,
respectively) [5]. Examination of the larynx before surgical
treatment allows to diagnose even subtle disorders of their
functioning, which can often be asymptomatic. Besides, cor-
rect phonation does not always indicate the absence of disor-
ders in the functioning of the vocal folds. Therefore, exami-
nation of the larynx after thyroid surgery is more important,
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as approximately 30% of vocal fold paralysis can occur with
proper phonation. Vagus nerve stimulation prior to RLN
detection is performed to verify the correct positioning of
the endotracheal tube with built-in surface electrodes, which
determines the optimal use of the neuromonitoring tech-
nique. Stimulation of the vagus nerve after thyroid resection
is the most sensitive way to assess the function of the RLN
and eliminates the possibility of its potential damage along
its entire length (from the branching of the vagus nerve to the
entrance to the larynx) [20].

Currently, we have different options for RLN monitor-
ing: intermittent intraoperative neuromonitoring (I-IONM)
using a handheld probe and continuous intraoperative
neuromonitoring (C-IONM) using a temporary implanted
vagus electrode [5; 7; 10; 20].

In 2020, the NIM Vital (Medtronic, Jacksonville, Flor-
ida, USA) was introduced to the market, offering Nerve-
TrendTM EMG reports, which allows monitoring the con-
dition of the nerves during the procedure, even if [[IONM
isused [21].

In approximately 20% of cases, the EBSLN cannot be
identified by imaging alone, as the nerve has a subfascial or
intramuscular path in the lower constrictor muscle. Nerve
stimulation can objectively identify the EBSLN, resulting in a
visible twitch of the cricothyroid muscle in all (100%) cases.
The use of IONM should not be limited to RLN but should
also be expanded to mapping of EBSLNS, their identification
and functional testing during thyroidectomy [11; 22].

Neuromonitoring allows for precise cutting of the
laryngeal nerves from the surrounding tissues [5-7, 10; 11]
and significantly increases the radicality of the operations
performed. Barczynski et al. showed that the average 1311
iodine uptake after total thyroidectomy using IONM com-
pared to procedures without neuromonitoring was (0.67 £
0.39)% versus (1.59 £ 0.69)% (p <0.001), and the percent-
age of patients with iodine uptake below 1% increased by
45% when neuromonitoring was used [22].

Neuromonitoring allows predicting postoperative activ-
ity of the RLN during surgery, which virtually eliminates
the risk of bilateral damage [5; 7; 11]. The introduction of
neuromonitoring in thyroid surgery has given rise to the
concept of two-stage thyroidectomy. It involves refraining
from removing the second lobe of the thyroid gland if there
is a suspicion of nerve damage on the side where the opera-
tion is already performed (the presence of signal loss on the
side where the operation was performed). This procedure is
intended to protect the patient from bilateral paresis of the
thyroid gland and possible tracheostomy [23].

Since IONM has been introduced into thyroid sur-
gery, there has been an ongoing debate about prevalence
of IONM over imaging. In general, the effectiveness of
identifying RLN using neuromonitoring is 98—100% and is
statistically significantly higher than visual identification,
which has been confirmed by numerous multicenter stud-
ies [5-7, 10; 11; 24; 25]. The achievements of the Odesa
surgical school in thyroid surgery in general confirm these
statements [26-29].

Conclusions. the introduction of intraoperative moni-
toring into surgical practice in the treatment of thyroid dis-
eases prevents RLN and EBSLN injury, and improves the
quality of life of patients.
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The present article provides an overview of autonomic dysregulation (AD) processes in children. AD refers to a disruption in the normal
functioning of the autonomic nervous system (ANS), leading to violations of various physiological processes.

The goal of the article was to provide an overview of AD processes in children and discuss contemporary approaches to its assessment
and management.

Materials and methods. The systematic review was prepared in accordance with international recommendations; the work strategy
involved searching several global databases without language restrictions on documents. Study selection criteria for inclusion were diagnostic
criteria for any psychopathological or neurodevelopmental condition reflecting at least one index of ANS functioning, use of any AD
assessment scale, reporting, outcome, and correlation between AD and ANS values.

Discussion. Autonomic dysregulation is a complex phenomenon with a wide range of manifestations and associated with several medical
conditions that can have a significant impact on children’s health, quality of life, and wellbeing. Autonomic dysregulation is a complex
disorder that can have a significant impact on health, development of the affected children and their families. Autonomic dysregulation
is often manifested by recurrent stereotypic symptoms that affect multiple systems including cardiovascular, neuroendocrine, respiratory,
genitourinary, sexual, gastrointestinal, and skin reactions. Recent studies have shed light on the mechanisms of AD, including the role of

genetic factors and environmental influences, as well as the importance of a good ANS balance.

Conclusion. A better understanding of the ANS role in health and disease may lead to new approaches to health maintenance, prevention,
and treatment of diseases in which AD is an important pathogenic component.

Key words: autonomic nervous system, autonomic balance, autonomic dysregulation, heart rate variability, children.
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O.T. Bypsk

BETETATUBHA JUCPEL VSIS Y JITEN: CYUYACHUM HNIIXIT 10 JIATHOCTUKH TA JIKYBAHHSA

byrosuncvruil Oepocasnuti meouunuil yrnisepcumem, Yepuisyi, Yxpaina

V crarti nogaHo oA mpoueciB BereTatuBHOI mucperyisnii (BI) y miteit. BJ] o3nauae nmopyiueHHs GyHKLIIOHYBAaHHS BEreTaTUBHOL
HepBoBoi cuctemu (BHC), mo npu3BoauTs 10 mucbanancy pisHUX (i3i010TiTHIX MPOLIECiB.

Mertoto mi€i pobotu Oyao HagaHHS OIIANY CyYacHHX MiAXOoAiB 1o mpouecis B/l y miteid, ix ominku Ta mikyBaHHs. Lleit orsax Oys migro-
TOBJICHUH BiJINOBIHO 10 MDKHAPOAHMX BKA3iBOK Y KiIbKOX II00ANbHUX 0a3ax JaHUX.

BereraruBHa qucperymsmis — e CKIajHe SBUINE 3 MIHPOKUM CHEKTPOM HPOSBIB, OB s3aHe 3 OararbMa 3aXBOPIOBAHHAMH, SKi MOXKYTb
MaTHd 3HaYHMI BIUTMB Ha 3T0POB’ s, AKICTh )KUTTS Ta Onaromonyydds faiteid. B/l BIuiBae Ha ceprieBO-CyANHHY, HEHPOECHIOKPHHHY, pecIipaTop-
Hy Ta iHmi cuctemu. OCTaHHI AOCIIDKEHHS IPOJIMIIH CBITIO HAa MeXaHi3Mu BJ], BKITIOYatouy poiib TeHETHYHHX Ta SKOJIOTYHUX (HaKTOPIB.

BucnoBok. Po3yminns B/I Mojke mpu3BeCcTH /10 MOKPAIIAaHHS 300POB’sl, TPOQITAKTHKY Ta JIIKyBaHHS HU3KA 3aXBOPIOBaHb.

Kuro4osi ci10Ba: BererariBHa HEPBOBA CHCTEMA, BETETAaTHBHA THCPETYIIALIS, BapiabeIbHICTh CEPLIEBOTO PUTMY, [ITH.

Introduction. The autonomic nervous system (ANS)
plays an important role in maintaining homeostasis and
responding to changes in the internal and external environ-
ment. Studies of sympathovagal balance examine differ-
ences in physiological responses under the control of the
sympathetic and parasympathetic part of the nervous sys-
tem [1]. Autonomic dysregulation (AD) (or dysautonomia)
refers to a disruption in the normal functioning of the ANS,
leading to dysregulation of various physiological processes
[2; 3]. It is a complex phenomenon with a wide range of
manifestations and associated with several medical condi-
tions that can have a significant impact on the health and
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wellbeing of children. Children are particularly vulnerable
to AD and its effect on their health and development can be
profound [4].

In recent years, the interest in AD study in children
deepens [5]. Advances in technology have made it possible
to measure ANS activity in a non-invasive and accurate
manner, leading to a better understanding of the mecha-
nisms underlying AD and its clinical implications [6]. AD
is often identified by recurring, stereotypical symptoms
that impact various systems including cardiovascular, neu-
roendocrine, respiratory, genitourinary, sexual, gastrointes-
tinal, as well as skin and pupillary reactions. In the present
article, we examined the contemporary approach to AD in
children, with a focus on its assessment, etiology and man-
agement [7-11].

The assessment of AD in children can be challenging
as it requires the measurement of multiple physiological
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variables that are influenced by the ANS. The most com-
monly used methods for assessing ANS activity in children
are heart rate variability (HRV) and skin conduction mea-
surements [12—15]. AD can have multiple etiology, includ-
ing genetic, environmental, and behavioral factors [16—19].
Environmental factors, such as exposure to stress, trauma,
pollutant or toxins, can also affect ANS activity and lead
to AD. Behavioral factors, such as poor sleep habits, lack
of physical activity and unhealthy diet, could affect ANS
activity too. The management of AD in children depends
on the main cause and the severity of the symptoms. It must
be focused on symptom relief and improving the quality of
life of the child. This can include pharmacological inter-
ventions, non-pharmacological methods, such as biofeed-
back, relaxation techniques, and physical activity [20-22].
Physical activity has been shown to have a positive effect
on ANS function, particularly in children with anxiety dis-
orders. Regular exercises can improve ANS balance and
reduce symptoms [23].

The purpose of the article is to provide an overview
of AD processes in children and discuss contemporary
approaches to its assessment and management. It aims to
raise awareness of the relevant complex phenomenon and
highlight the importance of a multidisciplinary significance
for evaluation and treatment of AD in children.

Materials and methods. The systematic review was
prepared in accordance with international guidelines [24].
The strategy of the work includes the search in several data-
bases: PubMed, Wiley online library, Web of Knowledge/
Science, Medline, Cochrane Reviews, Oxford Medical, and
others until 2024, without language limits of document. The
total search included keywords and terms associated with
measures of ANS functioning, autonomic balance and AD.
Selection criteria for the study included the following data:
empirical studies of children and youth, diagnostic crite-
ria for any psychopathological or neurologic conditions
reporting at least one index of ANS functioning (including
heart rate, respiratory rate etc.), using any scale AD assess-
ing, reporting, as outcome and correlation between AD and
ANS parameters.

Discussion. AD is a complex phenomenon that can
have a significant impact on the health and wellbeing of
children. The assessment of ANS activity in children can
be difficult: during a clinical study attention is mostly paid
to the regulation of vascular tone, cardiovascular reflexes,
skin autonomic reflexes, thermoregulation, autonomic
innervation of the eyes, salivary and tear secretion etc. [3;
15; 25]. The oculocardiac reflex and celiac plexus reflex
normally slow down the pulse by 8—10 beats but in children
emotional reaction could hide the result. Along with this,
instrumental measurements such as HRV and skin conduc-
tance indices can provide valuable information on changes
in ANS function [2].

Most of the studies have shown that AD can have
multiple etiology, including genetic, environmental and
behavioral factors etc. The ANS can control immune cell
activation via both sympathetic adrenergic and parasym-
pathetic cholinergic nerve release of norepinephrine and
acetylcholine. The hypothesis suggests that AD leads to
dysregulation of immune tolerance mechanisms in immune
cells leading to excessive production of pro-inflammatory
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cytokines and inactivation of processes, which takes place
in macrophages and microglia. This switches the mac-
rophage from producing pro-inflammatory cytokines to
anti-inflammatory cytokines. Acetylcholine activation on
the surface of immune cells leads to changes in immune
cell polarization [7; 14]. In acute and chronic respiratory
pathology in children, suppression of the immune response
may be observed with a negative impact on the course of
the disease [9; 26].

AD could appear even in the fetus and the prenatal auto-
nomic nervous system could lead to impaired fetal immune
tolerance mechanisms and a greater vulnerability resulting
in neurodevelopmental abnormalities. For example, a study
of S.S. Shetty et al. (2023) found that prenatal exposure
to environmental toxins, such as lead and mercury, was
associated with reduced autonomic balance in children
[27]. Another data of L.A. Vitulano et al. (2022) show that
children with prenatal pathology could have attention-
deficit/hyperactivity disorder (ADHD) and reduced HRV
compared to typically developing children, suggesting that
ANS dysfunction may play a role in the pathophysiology
of ADHD [28].

Very interesting data were presented by R. Cordani et
al. (2022) analyzing a peculiar complex of neurodevelop-
mental disorder — Rett syndrome (RS), with multi-system
involvement of breathing problems and AD [29]. They
show that AD increases the risk of cardiorespiratory vul-
nerability in this group of patients. Assessment of HRV
indexes provides an overview of autonomic health in RS
and offers insight into how the sympathetic and parasym-
pathetic components of the nervous system function. How-
ever, no study has evaluated HRV in RS patients to assess
how the dynamics of autonomic function vary with age and
changes during the day or night. The authors were using a
monitoring ECG for measurement HRV in 45 patients with
RS and examined the time and frequency domain sympa-
thetic and parasympathetic indices.

Recent research indicates the other potential etiologies
of AD in children. One possible cause is chronic stress,
stressful experience, such as exposure to violence or abuse,
bullying, aggressive behavior among school aged children
which can lead to ANS dysregulation, resulting in a range
of physical and emotional symptoms (L. Cavanagh et al.,
2022) [16]. Chronic stress exposure is increasingly preva-
lent in modern society especially in school-age and could
be a significant risk factor for negative health outcomes
[8]. The imbalance of ANS control leads to dysregula-
tion of physiological responses to stress and contributes to
the cardiometabolic disorders pathogenesis including the
global leading cause of death — cardiovascular diseases.
A.M. Wafi (2023) considers that heart problem and hyper-
tension are associated with central oxidative stress, medi-
ated by the antioxidant enzymes in the central autonomic
neurons that regulate sympathetic outflow and decrease
activity [30]. The chronic stress also positively correlates
with the development of metabolic syndrome in both chil-
dren and adolescents.

Cardiovascular sensory dysfunction has been shown to
contribute to sympathetic excitation. Central changes in the
membrane sensitivity of pre-sympathetic neurons at sev-
eral medullary and hypothalamic sites also contribute to
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elevated sympathetic nerves activity. The enhanced sym-
pathetic outflow has several effects on innervated visceral
organs. Cardiac sympathetic nerves increase myocardial
oxygen demands by releasing norepinephrine, which acts
on myocardial adrenergic receptors [7].

Dysfunction of brain areas of ANS could provoke
clinical manifestations of both epilepsy and migraine
(D. D’Agnano et al., 2024) [19]. Despite their prevalence,
autonomic signs are often misdiagnosed and their treat-
ment is undervalued. The authors describe that autonomic
manifestations are reported during seizures and migraine
attacks according to their manifestation, focusing on the
ANS role and on the parasympathetic outflow that often
induces cranial autonomic symptoms. The ANS assimilates
information from the internal body and the external envi-
ronment, subsequently changing bodily functions to pro-
vide homeostasis maintenance. The ANS comprises corti-
cal structures such as the orbitofrontal cortex, the anterior
cingulate cortex, the insular cortex, along with hypothala-
mus, the amygdala, and various brainstem nuclei some of
which modulate sympathetic output while others oversee
parasympathetic output. Epileptic seizures are character-
ized as a temporary manifestation of signs and/or symp-
toms due to abnormal, excessive, or synchronous neuronal
activity in the brain and often accompanied by autonomic
symptoms of AD. These AD symptoms may either supple-
ment other seizure manifestations or serve as the primary
sign of the seizure. Clinically significant autonomic disor-
ders may accompany all seizure types (generalized, focal,
and/or with unknown onset) across all phases (early ictal,
ictal, and post-ictal). The most prevalent forms of epilepsy
include temporal lobe epilepsy and self-limited epilepsy
with autonomic reactions. However, complex AD is also a
defining characteristic of some developmental and epileptic
encephalopathies and even unexpected death.

T.D. Yeater et al. (2022) indicate that ANS is an impor-
tant regulator of stress responses and exhibits functional
changes in chronic pain states [18]. For example, recent
reviews provide a framework for AD and shifts in neuro-
immune communication to contribute to the pathophysi-
ologic progression of osteoarthritis. Chronic joint pain may
modulate autonomic functions and need non-pharmaco-
logic pain interventions including physical exercise and
psychological interventions.

B. Mueller et al. (2022) analyzing structural and func-
tional relations between the ANS and immunity indicate
that the immune system is connected anatomically and
functionally [31]. These systems coordinate the cen-
tral and peripheral response to perceived and systemic
stress signals. Both the parasympathetic and sympathetic
components rapidly respond to stress signals, while the
hypothalamic-pituitary-adrenal axis and immune system
have delayed but prolonged actions. The human stud-
ies (S. Giunta et al., 2024) have demonstrated consistent
anti-inflammatory effects of parasympathetic activity [32].
In contrast, sympathetic activity has been associated with
both increased and decreased inflammation.

Another possible cause of AD are acute or chronic
inflammatory processes in the body which can affect
ANS function, leading to such symptoms as tachycardia,
hypotension and orthostatic intolerance (L. Monnens,
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2022) [33]. M. Madrid et al. (2020) found that children
with autoinflammatory disorders had significantly lower
HRV compared to healthy controls, indicating dysregula-
tion of the ANS [34].

Genetic factors may also play a role in the development
of AD. L.P. Richer et al. (2023) found that children with
a history of early-childhood onset obesity, febrile seizures
had reduced HRV and increased sympathetic activity com-
pared to healthy controls, suggesting a possible genetic pre-
disposition to AD [27].

It is important to note that AD can also occur as a
comorbidity of other medical and psychiatric conditions,
such as anxiety disorders, depression, and ADHD (S. Doer-
ing et al., 2018) [4]. Management of comorbidities is an
important component of pediatric AD treatment.

The pathogenesis of AD in children involves dysregula-
tion of the ANS, specifically the sympathetic and parasym-
pathetic branches. Dysregulation of the ANS can lead to
a variety of physical and emotional symptoms, including
tachycardia, bradycardia, orthostatic intolerance, and anxi-
ety [30].

Last time researches highlighted the role of neuroin-
flammation in the pathogenesis of AD. Neuroinflamma-
tion, which can result from a variety of factors including
chronic stress and infection, can lead to dysregulation of
the ANS through the activation of pro-inflammatory cyto-
kines and the disruption of neural signaling pathways [31;
32]. In the development of AD a peculiar role is played by
epigenetic modifications. Epigenetic modifications, such as
DNA methylation and histone modification, can alter gene
expression and contribute to the development of chronic
diseases (X. Wang et al., 2022) [35]. This study found out
that children with a history of early life stress had altered
DNA methylation patterns in genes related to ANS func-
tion, providing evidence for a potential epigenetic mecha-
nism underlying AD.

Overall, recent research suggests that the pathogenesis
of AD in children involves a complex interplay between
genetic, environmental, and epigenetic factors. Dysregula-
tion of the ANS, neuroinflammation and epigenetic modi-
fications may all contribute to the development of this
disorder. Further studies are needed to better understand
the underlying mechanisms of AD and to develop targeted
interventions for this condition [35; 36].

Clinical manifestations of AD can vary widely and
may include such symptoms as tachycardia, bradycardia,
dizziness, syncope, gastrointestinal distress, anxiety, and
panic attacks [32; 37; 38]. These symptoms may occur
in response to physical or emotional stress and can have
a significant impact on a child’s quality of life and daily
functioning.

There is currently no widely accepted classification
system for AD in children. However, researchers have pro-
posed various subtypes of AD based on clinical manifesta-
tions and physiological abnormalities. For example, some
researchers have suggested that the subtype of AD known
as postural orthostatic tachycardia syndrome may represent
a form of AD in which symptoms occur primarily upon
standing (A. Attard et al., 2023) [39].

Another proposed subtype of AD is the hyperadren-
ergic form, in which symptoms are related to excessive
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sympathetic nervous system activity (M.C.S. de Oliveira et
al., 2023) [40]. This subtype is often associated with such
conditions as hypermobility spectrum disorder and Ehlers-
Danlos syndrome.

It is worth noting that the clinical manifestations of AD
may overlap with those of other medical and psychiatric
conditions, including anxiety disorders, chronic fatigue
syndrome, and fibromyalgia (H. Leach et al., 2024) [41].
Therefore, a thorough medical evaluation and diagnostic
workup are essential to rule out other potential causes of
symptoms.

The management of AD in children depends on the
underlying cause and the severity of the symptoms and
must improve health, self-esteem, quality of life, self-mon-
itoring and health promotion. Treatment options include
pharmacological interventions directed at ANS, non-phar-
macological interventions such as cognitive-behavioral
therapy (CBT) and lifestyle changes, and addressing under-
lying comorbidities [35; 42].

As for treatment, the recent studies (A. Naseri et al.,
2023) has highlighted the potential of pharmacological
interventions directed at ANS like the anticholinergic
glycopyrrolate improved symptoms and HRV in children
with AD [37]. The study also found that glycopyrrolate
was safe and well-tolerated in children. Pharmacological
interventions, such as beta-blockers or anticholinergics,
can be used to modulate ANS activity. However, these
medications can have side effects and should only
be used under the guidance of a qualified healthcare
provider. For example, S. Wang et al. (2020) found that
treatment with beta-blockers improved HRV and reduced
symptoms in children with postural orthostatic tachycardia
syndrome [38].

Non-pharmacological  interventions, such  as
biofeedback, relaxation techniques, and physical activity,
can be effective in improving ANS function and reducing
symptoms [39]. Psychological interventions, such as
CBT, may also be effective in the management of AD.
J. Apolinario-Hagen et al. (2020) demonstrated that
CBT improved HRV and reduced symptoms in children
with functional abdominal pain and coexisting anxiety
[20]. The study concluded that CBT may be an effective
non-pharmacological intervention for improving ANS
function in children with AD. S. Nagamitsu et al. (2022)
show good results after CBT included changes in scores
for self-esteem, quality of life, self-monitoring, and an
adolescent health promotion scale [38]. A.M. Firth et al.
(2022) found that biofeedback training improved HRV and
reduced symptoms in children with asthma [12]. Another
investigation of V. Malhotra et al. (2015) found that yoga
practice improved HRV and reduced anxiety in children
with autism spectrum disorder [42].

Recent protocols for the management of AD in
children emphasize the importance of a multidisciplinary
approach that includes medical, psychological, and
lifestyle interventions. Non-pharmacological interventions,
such as exercise, relaxation techniques, and biofeedback,
are often recommended as a first-line treatment, with
pharmacological interventions reserved for more severe
cases or when non-pharmacological interventions are
ineffective [43-46].
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A promising non-pharmacological intervention for AD
is exercise. A systematic review of Xing et al. (2021) found
that exercise training improved ANS function in children
and adolescents with various medical conditions, including
obesity, type 1 diabetes, and asthma [20]. The review
concluded that exercise training should be considered as
a safe and effective non-pharmacological intervention for
improving ANS function in children. Studies of M. Daniela
et al. (2022) show that the positive impact of physical
exercise is well known and has been studied by many
researchers, but its negative impact has been less studied
[23]. Depending on the type, duration and individual
characteristics of the person, doing the intensive exercise
which could be considered a physiological stressor and the
negative impact seems to be connected with the oxidative
stress induced by effort.

One more non-pharmacological intervention for AD
is biofeedback. Biofeedback is a technique that uses
electronic sensors to measure physiological responses
such as HRV and provides feedback to the patients to
help them learn to control these responses [43]. A meta-
analysis of P.M. Lehrer et al. (2020) found that biofeedback
was effective in improving ANS function and reducing
symptoms in children with various medical conditions,
including asthma, anxiety, and chronic pain [13].

In addition to medical and non-pharmacological
interventions, lifestyle interventions, such as dietary
changes and stress management techniques can also
be helpful in improving ANS function and reducing
symptoms of AD. A study of R. Polito et al. (2021)
found that a low-carbohydrate diet improved HRV and
reduced symptoms in children with AD, suggesting that
dietary interventions may be a promising approach for the
management of AD [15].

In summary, the management of AD in children
requires a multidisciplinary approach that includes
medical, psychological, and lifestyle interventions. Non-
pharmacological interventions, such as exercise and
biofeedback should be considered as first-line treatment,
with pharmacological interventions reserved for more severe
cases. Recent research has highlighted the effectiveness of
exercise, biofeedback, and pharmacological interventions
such as beta-blockers for improving ANS function and
reducing symptoms in children with AD.

Conclusion. AD is a complex disorder that can have
a significant impact on the health and quality of life of
affected children and their families. Recent research has
shed light on the underlying mechanisms of AD, including
the role of genetic and environmental factors, as well as the
importance of the autonomic nervous system dysregulation.

While there is no widely accepted classification system
for AD currently, researchers have proposed various
subtypes based on clinical manifestations and physiological
abnormalities. AD treatment is often individual and may
involve a combination of pharmacological and non-
pharmacological interventions.

There are several prospects for further research
on AD in children. One important area of the study is
the development of more targeted and effective treatment
methods for this condition. Current treatment methods are
often limited in their efficacy, and further research is needed

ISSN 2226-2008 OAECHKUI MEJIMYHUIM JKYPHAJI Ne 6 (191) 2024



to identify more specific interventions that can overcome
the basic mechanisms of AD.

Another area for future research is the identification of
biomarkers that can aid in the diagnosis and classification
of AD. Biomarkers may include genetic markers,
neuroimaging techniques, or physiological measures, and
their identification may facilitate earlier diagnosis and
more accurate subtype classification.

Besides, further research is required to better
understand the relationship between AD and other medical
and psychiatric conditions, such as anxiety disorders,

orijiing JIITEPATYPHU

chronic fatigue syndrome, and fibromyalgia. This may
lead to improved diagnostic criteria and more effective
treatment approaches for children with overlapping
symptoms.

Finally, longitudinal studies are crucial to better
understand the natural history of AD in children and to
identify factors that may contribute to the persistence or
remission of symptoms over time. Such research can help
in the development of early intervention strategies and
prevention programs.

The author declares no conflicts of interest.
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HIJIAXW YAOCKOHAJIEHHA HAJAHHSI MEJWYHHUX M[NOCJHYIT YEPE3 3ACTOCYBAHHS MEXAHI3MIB
YIPABJIIHHSI KAAPOBUMHU 3MIHAMMH B 3AKJIAII OXOPOHH 310POB’s1

!O0ecviuil nayionanvruti meduunutl ynigepcumem, Odeca, Ykpaina

2 Jlepaicasnuii mopeisenvio-exonomiunuil ynieepcumem, Kuis, Yxpaina

VY crarTi nMpoaHaNi30BaHO Ta CHCTEMATHU30BaHO ITiIXOMH JI0 BU3HAYCHHS MOHATH «3MIiHWY», «OpraHi3amiifHi 3MiHI» Ta «KaJIpOBi 3MiHI)
SIK HayKOBHX KaTeropiil y cHCTeMi TpOMajChKOTO 310poB’s. OOIpyHTOBaHO MicIle KaJpOBHX 3MiH Ta iX 3HAYCHHS Y MpPaKTHIi (YHKIIOHY-
BAHHsI B rajy3i OXOpOHH 3/10p0B’sl. BU3HAaUEHO XapaKTepUCTUKH KAIPOBUX 3MiH, OOTPYHTOBAHO 1X B3a€MO3B 30K i3 OpraHi3awiiiHIM po3BH-
TKOM 3aKJIaJly OXOPOHH 3710poB’sl. JlocHiPKeHO CKIIaHUKH KaIpOBHX 3MiH Y 3aKJIaZlax OXOPOHH 3710poB’s. [IpoaHanizoBaHO KiNbKiCHI 3MiHH
y KaJpOBOMY TOTEHIIam Ta c(OpPMOBAHO MEPETYMOBH KaJIpPOBHUX 3MiH y Taly3i OXOpOHH 370poB’s. [IpoaHanizoBaHO MO3MULIl MO0 3MiH
y po0oTi 3 mepcoHaIoM 3aKJIa/liB OXOPOHH 3/10pOB’sl B YKpaiHi y BIAMOBIHOCTI 10 3aKOHOABYMX JIOKYMEHTIB raysi.

Meroto ociuKeHHs Oyiy HOIIYK 1 po3po0Ka MUIIXIB yOCKOHAJIEHHS POIIECy HaJaHHS MEIUIHHX MOCIYT. ABTOPH AIHIIUTN BUCHOBKY, IIIO
y3rO/UKeHa KaapoBa MOJITHKA B OXOPOHi 30pOB’Sl Ma€ CIPSIMOBYBATHCS Ha YIPABIIHHS PO3BUTKOM IIEPCOHAIY, CIPUATH ¢()EKTUBHOMY BHKO-
PHCTaHHIO KaIpOBOTO MOTEHIIiaTy, HiJBUIIEHHIO COLIATBHOI i mpodeciitHol MOOITEHOCTI MEUYHOTO TIEPCOHAIY, BUCTYIIATH 3aC000M ISl 3/iH-
CHEHHS CTPYKTYPHOI 1 TEXHOJIOTTYHOT ITepeOyIoBH SIK OKPEMOTO 3aKJIaTy OXOPOHH 30POB’S B TEPUTOPiaIbHIN IPOMaji, TaK i rairysi 3arajiom.

Kurouosi ci10Ba: 3aKi1a1 0XOPOHH 310POB’ s, YIOCKOHAJIEHH MEIMYHIX MOCIYT, YIIPABIiHHS 3MiHAMH, TPOMaJIChKe 300POB’s.

UDC 331.108

V. H. Marichereda', V. I. Borshch!, V. M. Zhukovska?, I. P. Mykolaichuk?, M. V. Danilko?

WAYS TO IMPROVE THE PROVISION OF MEDICAL SERVICES THROUGH THE USE OF MECHANISMS
FOR MANAGING PERSONNEL CHANGES IN A HEALTHCARE INSTITUTION

'Odesa National Medical University, Odesa, Ukraine

State University of Trade and Economics, Kyiv, Ukraine

The article analyzes and systematizes approaches to defining the concepts of “changes”, “organizational changes” and “personnel changes”
as scientific categories. The role of changes in personnel management and their significance in the actual use of healthcare institutions
is substantiated. The characteristics of personnel changes are determined, and their relationship with the organizational development of a
healthcare institution is substantiated. The components of personnel changes in healthcare institutions are studied. Quantitative changes in
personnel potential are analyzed and the prerequisites for personnel changes in the healthcare sector are formed. Positions on changes in work
with personnel of healthcare institutions in Ukraine are interpreted under legislative documents in the industry.

The study is aimed to find and develop ways to improve the process of providing medical services. The authors concluded that a coordinated
personnel policy in healthcare should be aimed at managing personnel development, promoting the effective use of personnel potential,
increasing the social and professional mobility of medical personnel, and acting as a means for implementing the structural and technological
restructuring of both a separate healthcare institution in a territorial community and the industry as a whole.

The methodological basis of this study is the Theory of Change (ToC), which underlies the definition of management decisions to eliminate
the causes of problems that impede progress effectively, and to choose a management approach, taking into account the comparative advantages
of a healthcare institution, indicators of effectiveness, feasibility and uncertainty, which are part of any change process. According to this
model, the critical criteria for quality control and assessment are plausibility, feasibility, and testability, with plausibility being fundamental.

Key words: healthcare institution, improvement of medical services, change management, public health.

IMocTranoBka mpoGieMu. Y KOHTEKCTI Oe3nmepepBHHX 3aKiIaiiB OXOPOHH 370poB’s (mam — 3akian O3), BUHHUKaE
3MiH, fKi CHOCTEPIraroThCs y 30BHIMIHBOMY CEpENOBHINI  BelIHWKa MOTpeda B ONMTHMI3AIlil MPOIECiB YIPABIIHHS IIIMA
HEePETBOPEHHAMH, OCKUIBKH L€ € BAYKJIMBUM ISl IOCSTHEHHS

©B.T. Mapiuepena, B. L. Bopur, B. M. XyKoBcKa Ta ift., 2024 0e3mepepBHOTO TOMIMIIEHHS SIKOCTI MEIMYHHUX TIOCIYT,
a TaKoX JUIsl MIABUIICHHS IXHBOI orepauiiHoi edexTus-

HocTi. be3 cyMHiBY, B yMOBaX TakMX MOCTIHHHX 3MiH BaK-
CTaTTs MOMHUPIOETHCS HA yMOBAX JIIEH3i B JIUBO 3a0€3MEUUTH CTaJic BIOCKOHAIICHHS BHYTPIIIHIX MPO-
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[ECIB 1 peaKIlito Ha HOBI BUKJIMKH. YCI PAI[iBHUKHU 3aKJIa IiB
O3 3HauHO BILIMBaIOTh HA €PEKTUBHICTB MIPOLIECY peaizarii
YIIPaBIIiHHS 3MIHAMH: TOI-KEPIBHUKH Ta KEPIBHUKU CTPYK-
TYPHHUX MiJPO3/UTIB IHIMIFOOTH 1X, a X JiHIHHI MEHEKEpH
Ta MiIIOPSIKOBAaHI HUM KOJIEKTHBH Ta KOMaHIN peaji3yloTh
omepariifni mporpamu Ta mwiaHu. Hemae ycmimnoi popmynn
JUTSL BIIPOBAKCHHS YIIPaBIIiHHS 3MiHAMH, OCKLUTBKH po0Oodue
cepenoButie 3aknany O3 € ckmagauM i motpebye Oararo-
BapiaHTHUX MIKOCOOWCTICHUX B3a€MOJIii. 3MIHM 9acTo Bifl-
OyBarOThCS Yepe3 30BHIIIHI BIUIMBH, TaKi sIK HOBI TEXHOJO-
rii a00 3MiHM B IHCTHTYIIITHOMY CepelOBHIN (HAPUKIAM,
naHaeMiss kopoHaBipycHoi xBopoom 2019 (COVID-19),
BUKJIMKY IOBHOMACIITa0HOT BiiHH).

OcCo0NUBY aKTyalbHICTh Taka MpoOJIeMaTvka CTaHO-
BUTH JUIS BITYM3HSHOI OXOPOHH 3/I0pPOB’sl, KOJH B YMO-
BaxX JMHAaMIYHMX 1 HenepenOadyyBaHWX YMOB TOCIOJApIO-
BaHHS KepiBHUKM 3aKknaniB O3 3MylIeHi HOCTIHHO BecTH
MOUIYK HOBUX HUIAXiB 3a0e3NedYeHHs CTaOUIbHOTO po3-
BUTKY 3aKJajJy, BUKOHYIOYH BUMOTH MiHiCTepCTBa OXO-
poru 310poB’s Yipainu (MO3 Ykpaian) i HamionamsHOT
ciyx6u oxoponu 3mopo’st (HC3Y). 3pocraroua morpeba
B e(eKTHBHOMY YTIPaBIiHHI 3MiHAMH B Taly3i OXOpPOHH
3JI0pOB’Sl CTa€ OYEBUAHOIO, OCKIJIBKH HHHI Iepen 3aKia-
JlaMH TaJly3i CTOITh 3aBAaHHSA aJaNTyBaTHCS OO YHUCICHHUX
BUKJIMKIB, SIK 30BHIIIHIX, TaK 1 BHYTPIIIHIX, 1[0 BUHHUKA-
I0Th Y iXHbOMY cepenoBuili. KpiM Toro, o4eBHIHO, IO
€ BUMOT'a JI0 3HAYHOI MOJIEpHi3allil Ta onTHMi3alii poooTH
LUX 3aKJaJiB, OPIEHTYIOUMCh HAa BUKOHAHHS CTaHIApTIB
MO3 VYkpainu Ta HC3V, a Takox Ha 3a10BOJICHHS aKTyasb-
HUX MOTpeO YKpaiHCHKOTO CYCIIUIBCTBA y BHCOKOSIKICHOMY
MeJUYHOMY 0OciyroByBaHHi. Yepe3 mocTiiiHMN pO3BUTOK
HOBITHIX TEXHOIIOTiH, 30UTBIICHHS CIIO)KUBYOTO MOIHUTY
HAa MeIW4HI mocimyru mis 3akianiB O3 icHye morpeba
y MOCTiHHIN afanTariii 7O MiHIUBHX MOTPed i BUMOT Cyc-
MJIbCTBA Ta KOHTPOJIOIOYMX OpraHiB, OHOBICHHS YMOB
(GYHKIIOHYBaHHS Ta ONTHMi3amii qisutbHOCTI. OTXKE, MPOo-
OreMa MPUAHATTS PILIeHb 100 MOIIYKY Ta 3aCTOCYBaHHS
e(PeKTUBHOTO MEXaHI3My YNPaBIIiHHS KaJpPOBUMH 3MiHAMHU
y 3aKJIalax OXOPOHH 3[I0pPOB’S € aKTyalbHOIO i MOTpedye
I'PYHTOBHOTO JIOCIIi/PKEHHSI.

MeTo10 TOCTiZKEHHSI € TOUIYK 1 po3po0Ka IUIAXiB
YAOCKOHAJIEHHs HaJaHHS MEIWYHUX IOCIyr. BinmosimHo
J0 OKpECIIeHOI MEeTH Mepel aBTOPaMH CTaBUIIMCH Taki
3aBIaHHS: MPOAHATI3yBaTH CYTHICTb 1 MPHPOIY MOHSTTS
«KaJIpOoBi 3MiHM»; BU3HAYUTH IIEPEIYMOBH Ta BUIHU Kaapo-
BHX 3MiH; OOTPYHTYBaTH YMOBH (OPMYBaHHS €(EKTHBHOI
CHCTEMH YIPAaBIIiHHA Ka[pOBUMH 3MIHAMH Yy 3aKJIaaX 0X0-
POHH 3I0POB’sl, CIIUPAIOYNCH HA HASIBHI JIITEPATyPHI JKe-
pe’ia Ta 3aKOHOABY1 TOJIOKCHHS.

Marepiajim Ta MeTOIH XOCTiTzKeHHsI. 1151 BUPIlICHHS
MIOCTABJICHOTO 3aB/IaHHs OyJIO MPOBEJEHO IMOUIYK 3 BUKO-
PHUCTaHHSM TaKWX KIIOYOBHMX CJIB, SIK «3aKJaJ] OXOPOHHU
37I0pPOB’s1», «YAOCKOHAJICHHS MEIMYHUX MOCIYT», «yIpaB-
JHHSA 3MIHAMW», «TPOMaJCHKE 370pOB’S», B HAYKOBHX
nourykoBux 6azax Google Scholar, Scopus Ta HOpMarus-
Hilt 6a3i MiHiCTepCTBa OXOPOHU 30pOB’s YKpainu, Hartio-
HAJIBHOI CITY>KOH 310pOB’st YKpaiHH Ta iH.

Uepe3 BiACYTHICTH TEOPETHYHOI OCHOBH y IIBOMY
JOCTi/KeHHI OyleMO BHKOPHCTOBYBaTH TEOPil0 3MiH
(ToC) — HaykoBUI METOJ, IO MOSICHIOE MPUIMHHO-HACITI-
KOBHi 3B’S130K MK CYKYIHICTIO YIPaBIiHCbKUX METO/IB
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Ta IHCTPYMEHTIB 1 3MiHAMM Yy PO3BUTKY Oprasizamii sk
00’exra pocmimxents. Y 90-x pp. XX cr. Baiic po3po6us
MOJZIENb OIIHKH, SKa HIMPOKO BUKOPHCTOBYETHCS B OXO-
poHi 310poB’si. KpUTHYHMMHU KPHUTEPIIMH KOHTPOJIO Ta
OLIIHKH SIKOCTI 3a I[I€l0 MOJAEIJII0O € MpaBIONOAIOHICTb,
JIOLUTBHICT 1 TECTOBAHICTh, MPUIOMY HPABIONOAIOHICTH
€ hyHnaMeHTanbHOW. Li 3aX0M CTOCYIOTHCS JIOTIKH IIUIS-
XiB JOCSITHEHHS PE3YNbTATIB, PEAiCTHYHOIO JOCATHEHHS
JOBTOCTPOKOBHX PE3YJBTATIB 1 BIUIUBY Ta BUKOPHCTAHHSI
BUMIPIOBAaHMUX TIOKa3HUKiB. ToMy I MOAENs € JOTidu-
HOIO KOHIIENTYaJIbHOIO MOJEIUTIO Y pasi 3IifiCHEHHS 3MiH.
ToC, cBO€I0 4Yepror, CTBOPIOE MIL[HY OCHOBY IS yXBa-
JICHHSI YNPaBIHCBKUX pillIeHb, 110 CHPSMOBaHI Ha YCy-
HEeHHS1 QyHJaMEHTaIbHUX NPHYUH NPOOJIEM, SIKi CTPUMY-
I0Th PO3BUTOK, a TakOX Ha ()OPMYBaHHS YIpPaBIiHCHKOT
cTparerii 3 ypaxyBaHHSIM IIOKa3HHKIB HEBHU3HAY€HOCTI,
e(eKTUBHOCTI, 3AIMCHEHHOCT] Ta MOPIBHAJIBHUX IepeBar
KOHKPETHOTO 3aKJIaJy OXOPOHH 3710poB’s. | 3aBasiku Bripo-
Ba/pkeHHIO ToC HaykoBIli 3100yBalOTh MOMJIUBICTH TOYHO
BUSIBJISITH KITFOUOBI IPUITYIICHHS 1 PH3HKH, SIKi TOTPEOYIOTH
TIHOOKOTO PO3YMIHHS 1 IMEeperyisaay Ha BCIX eTamax yrpas-
JHCBHKOTO TPOIIECy, 0, 0€3yMOBHO, € BYKIUBUM KPOKOM
JUTSL OCATHEHHS Oa)kKaHWX pe3ynbraTiB 3MiH [1].

IIpoBenenuit aHami3 JiTepaTypHHUX [KEpPENl BHUSIBUB,
10 Tpo0JIeMaTrKa yIpaBIiHHs OpraHi3aliiftHIMH 3MiHAMHA
BUCBITJIEHA y MpaLsiX 3apyOKHUX YUYEHHX, Cepesl SKUX —
I. Aninec, 1. Aucodd, U. Bepuapa, ®@. Bomns, JI. I'pelinep,
@. Tyisp, k. Hak, P. Jadt, E. Kamepon, JIx. Kemri,
k. Korrep, ®. Kprorep, K. Jlesin, . XappiHIToH,
P. Xomn, K. ®paitninrep ta inmi. Cepen BITYM3HSIHHX
HAyKOBI[iB, SKi JOCITI[DKYBaId MpPOOIEMATHKy YIIpaB-
JHHS OpraHi3allifHIMK 3MiHAMH, MH MOXXEMO BHUIITHTH
npami C. Bas, /I. Boporkosa, O. I'apadonoroi, I. {opo-
myK, O. Ky3emina, T. JlicoBuy, 1. Mukomaitayk, 1. Onek-
ciB, O. [Tamenka, T. Iliuyrizoi Ta iH. Y HayKOBHX Iparpsx
I'. I'pamiotoBoi, C. Xapiukora, JI. Jlagousko Ta I. TuxyH,
M. SICiHOBCBKOI HOCIIIKEHO 3B’ 530K MK OpraHizaliiiHuM
PO3BUTKOM Ta e()eKTUBHICTIO OpraHi3aliiHUuX 3MiH.

[TpoGnemarui 3MiH y 3akiagax O3 IprCBIYEHO pOOOTH
Takux HaykoBliB, sik H. Bactok, B. XXnan, 1. Bapaunenp,
10. Boponenko, E. Koexkaposa, A. Haxrouiit, I'. TTandgi-
noBa, O. Cxpunuuk, O. Ky3pmin, b. I'pomoBuk, I'. ['acrox
tomo. OMHAK NUTAHHS YHPaBIiHHS KaJpOBHMH 3MiHAMH
B 3aknagax O3 He OTPUMYKOTh HaJIeKHOTO BUCBITJICHHS
B HayKoBill JiTeparypi. Tomy € HEOOXiTHICTD y3aralbHUTH
METOIOJIOTIYHI OCHOBH aHaIIi3y TOTOBHOCTI 3akiany O3 o
3MiH, a TAKOXK OILIIHKH IXHIX MaciuTaliB.

Bukjaa ocHOBHOro marepiaay aociiakeHHsi. 3ara-
JIOM TiJI «3MIHAMI» HayKOBLI TPAKTYIOTh «BIPOBAJDKEHHS
IHHOBAIII{ 71 TEpETBOPEHHS AisUIHOCTI OpraHi3anii Biao-
BIJIHO JI0 BUMOT pHHKY» [2, c. 14]. Tlix 3MiHamMu po3yMi€eThCst
«IHIMBITyaJIbHUN Cy0’ €KTUBHUM MPOIIEC, y pa3i SKOTO JIFOIU
OTPUMYIOTh HOBE PO3YMiHHS OTOYYIOHOTO iX CBITY», a TAKOX
«CTPYKTYpHHI! ITpoliec, 3a SIKOTO PaMKOBI yMOBH BH3Ha4a-
I0TBCSL JIIOJBMH, LIO BIUTHBAIOTH Ha MOMKIIMBOCTI iXHBOTO
CHPUIHATTS Ta BUMHEHHS iHIMX Aii» [3]. KommiekcHicTs
Ta CHCTEMHICTH YIPABIIHHS € BUMOTOI0 e(DeKTHBHOI pealri-
3amii yIpasJIiHHA 3MiHAMA B OyIb-sIKiil opraHizarii.

VYemix y 3aificHeHH] 3MiH MOXKJIMBHN JIMIIE 32 YMOBH
CHCTEMHOI0 Ta KOMIUIEKCHOTO IIiIXORy 1O YHPaBIiHHI
3 OIHOYACHUM BpaxXyBaHHIM 000X CKIIAQJHHUKIB.
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VYopaBiaiHHA 3MiHAMH MOXKE BKIIIOUATH IIEPEPOOKY
crparerii (OaueHHs Ta Micii), CTPYKTYpHHX €JICMEHTIB
(opranizaniiiHoi cTpykTypH), Oi3Hec-mponeciB (pobodoro
IpoLecy), NEPCOHAIY Ta TEXHOJIOTII.

AHai3 HayKOBUX JIOCHI/PKEHb Ta YIPaBIiHCHKOI pakK-
THKH BKa3ye Ha Te, 1110 HalOUIbII MOIMPEHNM BapiaHTOM
OpraHizallifHUX 3MiH € pecTpyKTypm3amis. | sk 3a3Ha-
YeHO, peCTpyKTypHu3alis BKIOYae y cede 3MiHy CTpyK-
TypH YIIPaBIiHHA 3aKJIAZOM Ta OpraHizamii nepconany [3].
i 3MiHE BH3HAYAIOTh, IO U €(PEKTHBHOTO KEpyBaHHS
KaJIpOBUMH  TpaHCGHOpMAIliAMA  HEOOXiTHO 3IIHCHUTH
00’€KTHBHY OI[IHKY BCIX aKTyaJbHHX YMOB iX peaiiza-
il, @ TaKOX «JIiiep 3MiH MIOBHHEH PEryJSpPHO NMPOBOAUTH
po3’scHIOBaNBHY poboTy» [3]. OKpiM TOro, BapTO HATrOJIO-
CHTH Ha TOMY, L0 KaJpoBi 3MiHU Oe3mocepesHbO MO3Ha-
4alThCd Ha TpaHcdopMalii opraHizaifHOi KynbTypH
3akianiB O3, 1m0, CBOEIO Yeproro, BiJoOpaskaeThCs Ha Ovi-
KYBaHHSX MEAWYHUX TpariBHUKIB [1, c. 112].

Cepen cyKymHOCTI pi3HOMaHITHUX c(ep 3MiH y 3aKia-
nax O3 ocoOnuBe 3HAYEHHS MArOTh 3MiHH B poOOTi Iep-
coHaiy (kazmpoBi 3MiHH). OCKUTBKH Oymb-sfika CTpaTeris
PO3BUTKY I'PYHTY€ETBCS Ha JIFOACHKHUX pecypcax, e(eKTHBHE
YIOpPaBIiHHA KaJIpOBHMH 3MiHAMH 3[aTHE IPHCKOPHTH
MPOIEC OpPTraHi3aliiHUX 3MiH, SKI BH3HAYaIOTh PO3BHTOK
yCiX KOMIUIEKCHHX (YHKIIOHAJIBHUX MiJICUCTEM 3aKJIaJiB.
B. Jlexan Bin3Hauae, mo kBajidikaiis KepiBHUKIB cdepu
OXOPOHH 3JI0pPOB’Sl Ma€ HaJ3BUYANHO BEIMKE 3HAYCHHS
B TIpOILEC IEepeTBOPEHHS W€l ramysi, ajyke BOHA BHCTY-
IIa€ CBOEPITHOIO TapaHTI€I0 YCHiXy Ta pe3ydbTaTUBHOCTI
MopepHizarii [2].

orijiing JIITEPATYPHU

KazspoBi 3MiHM € CKIaJHMKOM 3arajbHUX YIPaBIliH-
ChKHUX TpaHchopmalliii. BOHU CIIpUSIOTH yIO0CKOHAICHHIO
MexXaHi3MIB (popMyBaHHs, OHOBJIECHHS, PO3BUTKY Ta e(ek-
TUBHOTO BHUKOPHCTaHHSI MEIMYHUX KaJpiB, 3a0e3euyoun
ONTHUMAJIbHI YMOBH TIpalli, MOTHUBAIIIIO Ta CTUMYTFOBAHHS
CHIBPOOITHHUKIB.

V nocnimxenasx . Boens ta J[x. Xapinrrona mpen-
CTaBJICHO J[Ba ACMEKTH YMPABIiHHS 3MIHAMHU: TpaIUIliiHe
YIpaBITiHHS 3MiHaMHU, IO BIUTMBAE HA JisUTbHICTh KOMaHIH,
1 3aIIPONIOHOBAHMI HOBUH MiIXiX O yIpaBIIiHHS 3MiHAMH,
CHPAMOBAHUH Ha 3MiHy KynbTypu. OCHOBHA yBara IOJs-
rae B TOMY, 00 MiJrOTYBaTH JIIOJEH, Ha SIKUX BILTHBAIOThH
3MiHH, 1 3MIHUTH JisJIbHICT, IPHAHATH Ta adanTyBaTHCS
JI0 HOBUX/3MIHEHHX YMOB Ipaui [4].

CyuacHi kepiBHUKH 3aKiaiB O3 po3yMiloTh, 110 e(ek-
TUBHE YIIPaBIiHHS MOTpeOye pe3yJbTaTUBHOI KaJIpoBOl
TIOJITUKH, Y3TOJDKEHOI 3 KOHIICIIIIEI0 PO3BUTKY 3aKiafy.
OcCHOBHE 3aBJIaHHS KaJIpOBOI IOJIITHKH — CBOE€YACHE pea-
TYBaHHS HAa 3MIHU Y CEPEIOBUILII, OHOBJICHHSI CTPATETUHIX
1 ONepaTHBHUX I[iJIeH BiAIOBITHO IO 3MIiHH CTpaTerii po3-
BUTKY, BU3HAUCHHSI HOBUX 3aBJaHb 3TiJHO 3 aKTyaJbHUMHU
mpobiaeMamMy, MOITYK MUISAXiB {X BHUPIMICHHA Ta OpraHi3a-
Iii MpoIecy AOCATHEHHS Hijed. TakuM YWHOM, Ba)KIIHBO
OMEpaTUBHO 3AIMCHIOBATA KaapoBi 3MiHM B 3akiami O3
(puc. 1).

IMoniTrka ympaBaiHHS IEPCOHATIOM OXOPOHHU 3I0pPOB’S
€ KIJIIOYOBUM HAIpsIMOM YIIPABIiHHS JIIOICEKUMH pecyp-
caMH raiysi, 1o (popMyeThCsl HA OCHOBI TEOPETHYHUX TTiJI-
XOZIB 1 BpaxoBy€ a/JIMiHICTPaTHBHO-YIIPaBIiHCHKI, OpraHi-
3alifHO-CKOHOMIYHI, TPaBOBi, TEXHOJOTIYHI, KOJICKTHUBHI

®opmy TI0BaHHS Micii Ta nijied 3aKi1axy 0XopoHH 310pOB’si

DopMyBaHHS CHCTEMH OPTraHi3allifHOr0 PO3BUTKY 3 BUKOPHUCTAHHAM Ji€BOIO
IHCTpyMEHTapilo 3MiH

= >

BusnaveHHs Ta peainizalis crpateriii opranizaiiitnux 3min y 303

Kaaposa noJliTuka Ta crparerisi ynpasJ/liHHs IePCOHAIOM

» BYaCHO pearyBaTH Ha MiHJMBICTb CEPEIOBHIIA Ta KOPUTYBATH LIl pOOOTH 3
MEePCOHAIOM BIIIOBIIHO 10 CTpaTerii OpraHizauiiHoro po3BUTKY;

» CTaBUTH HOBI 3aBJaHHS BiINIOBiJHO 1O MOHITOPHHTY HasBHHUX IIPOOIIEM;

»  BiIHAXOJUTH HOBI CIIOCOOM BHPILICHHS MPOOJIEM Ta TOCATHEHHS IIiIei

< -

[IpoBeneHHs eKCHIEPUMEHTIB a00 MO/IH, 10 PO3MOPOXKYIOTh» CTAOUIbHY CUTYALIII0

- =

| Y nockoHalleHHs Ta 3MiHa MeXaHi3My ynpasiiHHs nepcoHanom y 303

—

| 3ajyueHHs iHBECTHIIIH y PO3BUTOK Ta 30€PEKCHHS KOMIICTEHTHHX IMPAIliBHUKIB

s

L

3miHa moBeiHKH NpPaNiBHUKIB:
BHKOPUCTAHHS HOBHX METOAIB POOOTH Ta
MeXaHi3My 3HIKEHHS OIOpy 3MiHaM, 3MiHaM
CHCTEMH BUHArOPO/IH Ta Jifepa

JliarHoCTHKa 30BHIIIHBOIO CEPEIOBHUILA OMOCEPESIKOBAHOTO BILIHBY

3miHa KkiJbKicHOTO Ta AIKiCHOTO cKJIaxy
KaJpiB: LIHHOCTEH IepcoHalty Ta
opraHizaniifHoi KyJIbTypH, KOMIETEHTHOCTEH
TIEPCOHAITY Ta OCOOUCTICHUX pHC

Aaurrng 0109Hr9doo011£dg BIMUE0rdod OJOIHIIIHEOE BYMLOOHIRI]!

I ==

Puc. 1. Ponb mosiTuku ynpap/aiiHHS NEePCOHAJOM Yy Npoleci 3aralbHOOPraHizaniifHoro po3BuTKy
3axkaany O3

IDicepeno: [1, c. 115].
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Ta IHIUBiAyalbHI YHHHUKHA. BoHa mepegdadae 3actocy-
BaHHs PI3HUX MEXaHi3MiB 1 3ac00IB BIUIMBY Ha MEIHYHI
KaJpy 3 METOI0 MiJBHIICHHS €()EKTHBHOCTI HOTrO Misjib-
HOCTI Ta TOCSTHEHHS CTPATEeTIYHUX LTeH [5].

VY3ropkeHa MONITHKA YIPaBIiHHS HEPCOHATIOM Mae
CTIPSIMOBYBATHCSl Ha YINPABIIHHSA PO3BHTKOM IIE€PCOHAITY
y CHCTeMi OXOPOHH 3[0pOB’sl, CIPUATH €()EKTHBHOMY
BHKOPHUCTAHHIO KaJPOBOTO IMMOTEHINialy 0COOMCTOCTI, Mif-
BHIICHHIO HOTO COMianbHOI 1 mpodeciitHoi MOOLIBHOCTI,
BHCTYIIAaTH 3aCO0O0M IS 3MIHCHEHHS CTPYKTYPHOI 1 TEXHO-
sorigHoi epedynoBH K okpemoro 3aknany O3 y Tepuro-
playbHiil rpoMai, Tak i MeIHMYHOT I'aay3i 3arajioM.

Saxmagam O3, He3Bakao4K Ha POPMY BIACHOCTI (mep-
JKaBHO{, NMPUBATHOI, KOMYHaJIbHOT), 00CATH Ta MaciTaOu
JISUTBHOCTI, pO3Mip, HEOOXiZHO ONTHMI3yBaTh Ta IOKpa-
LIyBaTH CBOIO JiSUIBHICTB, a/IaNlTYIO4UCh 10 JUHAMIYHHX
3MiH 30BHIIIHBOIO CEPEOBHINA, BUMOT PUHKY, 3 METOIO
JOCSTHEHHS1 e(EeKTHBHOCTI (MeAWYHOi, COLiaJbHOI Ta
ekoHoMiuHO1). OTxe, 3akimaan O3 MOBUHHI 3MiHIOBATH
CTWJIb YTIPABIIHHS, BHKOPUCTOBYBAaTH IPUHOMH MapKe-
THUHTY W €(EeKTHBHOTO YNPaBIiHHS MEPCOHAIOM y MEXKax
po3pobieHoi crparerii Ta BHMOT 30BHIIIHBOTO CeEpea-
oBuma. ToMy Bif KepiBHHMITBA BHUMAara€Tbcsi CTBOPECHHS
TaKHX yMOB IIpalli, 3a SIKUX OCHOBHHH pecypc 3aKiamy —
Horo kaJpoBUil NOTEHIIa] — AOK/IaAaTuMe OLIblIe 3yChIlb
JUTS 3MIACHEHHS (DYHKIIIOHABHUX OOOB’SI3KIB, CIIPUSIOUU
JOCSITHEHHIO SIK 3arajlbHUX ILijed 3aKkiaay, Tak i ocodwuc-
THUX wijged cniBpoOiTHuKIB [1]. YmpaBmiHHS KaapoBUM
MOTEHIIiaJIOM, HOTO 3a0e3MeueHHs] BU3HAYAE€THCS OIHIEIO 13
HalBaXXIMBIMKX cdep MiSUIBHOCTI, SKa CIPOMOXKHA 3a0e3-
IeqyBaTH ¢(PEKTHBHICTh QYHKIIOHYBaHHS OyIb-KOi Opra-
Hi3allii, He3aJIe)KHO BiJ cdepH ii aisurbHOCTI [6].

Hayxkogmi I. I'pamtioroBa Ta M. SIciHOBCEKa y [6] BHO-
KPEMITIOIOTh TaKi acleKTH MOTEeHMiady KaapoBHX 3MiH,
aHAJI3YIOYM CHCTEMY KaJpOBOTO MEHEIKMEHTY y 3aKia-
nax O3, 30kpema:

— KUIBKICHI XapaKTepHCTHKU — IITaTHY YUCENIbHICTb,
CTPYKTYPY 1 IEPCOHATBHUI CKJIaJ], BIKOBI XapaKTCPUCTUKU
KaJIpiB, MOKA3HUKH IUIMHHOCTI, POTaLil YKOMIUIEKTOBAHOCTI
KaJpaMM, TPOIYKTHBHOCTI 1 pe3yibraruBHOCTI mnpami. Lli
TIOKa3HUKH JI03BOJIAIOTH €(DEeKTUBHO OLIHIOBATH Ta KOPHT'Y-
BaTH KaJIpOBY IOJITHKY Ta IporiecH B 3akiagax O3;

— SKICHI XapaKTePUCTHKHU — KBali(iKamiifHuii MOTEeH-
mian (piBeHb mpodeciiiHoi MiArOTOBKH, OCOOWCTICHI
SKOCTI Ta 3MaTHICTh NpAILiBHUKIB €(PEKTUBHO BUKOHY-
BaTH CBOi OOOB’SI3KM), IHTENEKTyaJbHUI IOTCHIIa
(piBeHb OCBITH, 3IaTHICTb 1O HaBYaHHsS, aHAJTITUIHE
MUCJICHHS, KJIIHIYHE Ta CTpaTeriuHe OadyeHHs), OpraHi-
3auiiHUi moTeHuian (34aTHICTh JI0 TUIaHYBaHHS, YIpaB-
JIHHSA pecypcaMu, JiJepChKi HAaBUYKH, KOMYHIKaTHUBHI
3ni6HOCTI) Tomo. Lli XapakTepuCTHKN BU3HAYAIOTh e(eK-
TUBHICTh POOOTH MEPCOHAIY Ta IXHill BHECOK y PO3BHTOK
opranizauii (puc. 2) [2; 6].

Huni mBuakomnmHHI TpaHCQOpMaIlii B HaIllOHATBHIH
CHCTEMI OXOPOHH 3[J0POB’sI, OXOTUTIOIOYH HOJIITHKY, CTpaTe-
rif Ta IporpaMu po3BUTKY, BUMAararoTh CyTTEBOI €()eKTHB-
HOCTI B YHpaBIiHHI KaApOBHMH 3MiHamu B 3akmagax O3.
3okpema, iX epeKTHBHE BIPOBAKEHHS NPU3BOJUTH 0
MTOKpAIIEHHs BCIX BAXKJIMBUX MOKA3HUKIB OpPraHi3amiifHoTo
3poctanns. [IpoTe, Ha kayb, 3MiHM B IOMITHUII Ta CTpaTe-
rii ynpapiiHHS IEPCOHAIOM, & TaKOX IMiJABHUIIEHI BUMOTH
JI0O MEMYHUX KaJpiB, CBOEIO YEProlo, CTAIOTh NPUUYUHOIO
BUCOKOTO PIiBHS IUIMHHOCTI cepell MeIUYHHUX MpalliBHU-
KiB, BKJIFOYAIOYH JIIKApiB, 8 TAKOXK CEPEIHIN 1 MOIOMIIANA
MEIUYHHUHN TIepCOHAL.

Crix 3a3HauuTH, IO OJHIEI0 3 HAWBAXIUBIMIHX IIPO-
OneM BITYM3HSHOI OXOPOHHU 37I0POB’S €, 3BICHO K, Mirpa-
HifHWIA Tporec cepel BUCOKOKBAII(hiKOBAHMX MEIMIHIX
MpaliBHUKIB 1 IO TOTO XK med mporec BigOyBaeTbcs He
JIMIIE B MeXax KpaiHu, ajie i no3a ii Mexamu.

Sk 3acBimuytoTs naHi EjxexTpoHHOi cuCTeMH OXOpOHHU
3nopoB’st (ECO3), no mouaTky moBHOMACIITA0HOI BitHU He

KAJIPOBI 3MIHH B 3AKJIAII OXOPOHMU 310POB’s1

—

-

3MiHH YHCENBHOCTI
MepCoHaly B opraHisaii Ta
3a miapo3aiTaMu

3MiHH y IHHOCTSX 1
MOTHBAIIi1 IPAI[iBHAUKIB

3MiHU y KOMIIETEHT-
HOCTI TIpaIiBHUKIB

3MiHM y TPOYKTHBHOCTI
Tpari nepcoHaiy

3MiHH y IpyNOBil

TpaiiBHUKaMHU

3MiHH y pO3MOALTi

B3aEMOJIT MiXK KOMaHJTHUX poJiei

SAKICHI 3MIHHA

3MiHHU y Ha3BaxX KaTeropii
1oca/t IEPCOHATy BiAIOBITHO
1o Kiacudikaropa mocaz

KIJIBKICHI 3MIHHA

3MiHH y COIialIbHAX
cTaTycax, 30KpeMa
KEpiBHUKIB 1 JiepiB

3MiHH y comiabHO-
MICUXOJIOTIYHOMY
KIIiMaTi 3aKiagy

- >

| 3pocTaHHs 200 3HUKEHHS ONOPY NPaliBHUKIB 3MiHaM I

- =

| IlinBuieHHs ad0 3HMKeHHS OpraHizaniiiHol e)eKTHBHOCTI Ta PO3BUTKY

Puc. 2. CkJIaTHUKH KAAPOBUX 3MiH

IDicepeno: [7,c. 116].
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Tabmuus 1
JAunamika kagpoBux 3MiH 3a nepioa 2020-2024 pokis Bignosinno 10 ECO3 Ykpainu
IIpupicr
Cranom Cranom 3BibHEHO Hpuiinaro Cranom Ha YHCeIb-HOCTI
oxa3Huku 301.04.20 p. | 301.04.20 p. npauiBHUKIB
Ha 01.04.20 p. | Ha 01.02.21 p. 110 01.02.21 p. | 10 01.02.21 p. 01.11.24 p. abe
(BigH 2020 p.)
Bcroro meanuHoro nepcoHaiy 133 493
(0c.) 268 333 274 899 17 001 23567 401 826 (+33,2%)
Jlixapi saraiLHOT MpaKTHKH — 23 425 23 980 1950 2505 41183 | 17 758 (+43,1%)
cimeiiHol MemunuHu (0C.)
BysprocnenianizoBasi 218 534
senani daxisui 94 233 97 668 6 620 10 055 312767 (+69.87%)
Monopumid memummit 150 675 153 251 8431 11 007 - 2576
TIEPCOHAT (+1,68%)

rcepeno: cknaneHo aBTopamu 3a [8; 9].

criocrepiranacsi KpHTHYHA CHTYyalis 3 KaJpOBUM 3abe3re-
YeHHSAM BITYM3HSHOI MEJUYHOI CHCTEeMH. 3TiIHO 3 iH]Op-
Mariero ECO3, cranom Ha | mrotoro 2021 poky y cucremi
Oyno 3apeectpoBano 274 899 Menw4HMX TpaIiBHHUKIB
(+6 566 oci6 nmopiBusHO 3 KBiTHEM 2020 POKY, CTATUCTHYHI
JlaHl HABOIATHCS B Ta0I. 1).

Cranom Ha 01.11.2024 poky, cepen 401 826 ocid
MeIUYHUX MpaniBHUKIB 41 183 — nikapi nepBUHHOI JaHKH,
312 767 — nikapi crierianizoBaHOT MEAWYHOI JOTOMOTH.
3pocranns y 2024 pori KiJgbKOCTI JIiKapiB, SIKi YCIIIIHO
npoinui Bepudikaniro, nopisusHo 3 2020 1 2021 pokamuy,
HE3BAKAIOYM HA BOEHHWH CTaH 1 MOBHOMACIITaOHY Biii-
CBKOBY POCIHCBKY arpecito, CBITYHTH IPO YCIIIIHICTh
pobotu HamioHanmpHOI CITy>KOM OXOpOHH 3J0POB’S IOJO
Bepudikarii JTiKapis.

3rigno 3 HagBHuMHu manuMmu, ECO3 BKIIOYa€ TaKoX
CTaTHCTUKY, IO CTOCY€EThCS PO3MOAUTY YHCEIHHOCTI
NpaliBHUKIB, TPUUOMY TYT PO3IISIAIOTBCS SIK HaJaBadi
HOCIIYT, TaK 1 pi3Hi perioHn KpaiHu. Sk CBITYMTH mepe-
JIK JTIKapiB, sIKi 3aMalOThCs CIELialli30BaHOI0 MEIUYHOI0
Jonomoroto, Ha 2024 pik akymepH-riHeKoJIOTH MOCiAaloTh
YiIbHE MICIe, aJKe IXHS YUCENBHICTh B YKpaiHi csrae
11 256 oci6 [10].

SIKIIO MU TOBOPHMO NPO CTPYKTYPY MEAWYHHX KaJIpiB,
BapTO 3a3HAYUTH, IO HAWOULIBITy dYacTKy cepel ycix
JikapiB, 0e3 CyMHIBY, CTaHOBIIITh BY3BKOCIEIiali30BaHi
Menn4Hi (axiBIi, 30KpeMa MpeCTaBHUKH TePaNeBTHIHOI
rpymu — 18,7%; xipypriuxoi rpymu — 16,3%. Ha mixapis
3arajJibHOl TMPAKTHKH — CIMCHHOI MEIUIMHU IPHUIIANAEe

Iamd 32.6%
BT (BeA
rpyia} 1.1% T— :
e - 1o

Craedfnn mapy " "' -

(L EE
g ARymepn- _-"l
risexonor H.3%

10%; He MEHII YHCICHHUMH Cepell By3BKOCIICIialli3oBa-
HUX MEIWYHHUX (axiBIiB OylIH TPyNH JTiKapiB-CTOMATOIO-
riB i memiarpis — 8,6% 1 6,4% BigmoBigHO (pHC. 3).

[MutanHsa, moB’s3aHi i3 3a0e3MEUEHHSAM KaJpPOBOTO
MOTEHINaly MEAUYHOI chepHr, MalOTh TIO0ATBHUN Xapak-
tep. Ha aymky iHO3eMHHMX (DaxiBI[iB, HaBITh HaiHHO-
BalliMHII MEIUYHI METOAMKM Ta Cy4YacHI TEXHOJOTIYHI
BIZIKPUTTSI HE NMPHHECYTh Oa)XKaHOTO pe3yJbTary y CIIpaBi
MOKpaLIeHHs PiBHS 30POB’S HACEJICHH, SKIIO BiACYTHIH
BUCOKOKBaJTi(DiKOBaHUI TEpCOHaJ, 3/aTHUH IpaIfoBaTH
y cdepi oxoponu 3mopoB’s [11].

Sk 3a3Hayae y cBoix mocmimkeHHsx O. ['ymanrox, mo
KJIIOUOBUX TIepelyMOB TpaHc(opmalii KaapoBoi CTPYK-
TypH Y MEIMYHiH rary3i Hajexars Taki [12]:

— TOCTiffHEe 3POCTaHHS KUTBKOCTI HOCBiAUeHHX (haxiB-
IiB, SIKi TaK 49X 1HAKIIE 3QJINIIAI0Th MEAUYHUNA CEKTOp Kpa-
1HH, 110 3yMOBJICHO SIK MKTaJTy3¢BUMH [IEPEXOaMH, TaK 1
TPYAOBOIO Mirpaii€ero (IOpOKy NOHa 6 THCSY MEIUYHHX
MpPAIIBHUKIB, Cepell SIKUX € 1 MPEIACTaBHUKU MOJIOIIOT
JIAHKA MEAMYHOrO IIePCOHANy 3 BiJIOBIZIHOIO OCBITOIO,
BUDK/KAIOTh IPALIOBATH 33 KOPJOH);

— SIK BiJ3HAYAIOTh EKCIEPTH Ta KEPIBHUKU MEANY-
HUX 3aKJIaJliB, pIBEHb IPAKTUYHOI IiITOTOBKU BHITYCKHH-
KiB MEIUYHUX 3aKJalliB OCBITH HE BiJIIIOBia€ peaTbHUM
morpebam raiysi;

— BIACYTHICTh €()EKTHBHOTO MeEXaHi3My KOHTPOIIO
HaJ TPOIECOM PO3MOALTY BHUIYCKHHKIB, SKi HaBUAIHCS
3a OIOMKETHI KOIITH, a TaKOXK Opak Ji€BUX IHCTPYMEHTIB
KOMIIeHcawil (iHaHCYBaHHA y THX BHIIa[KaX, KOJIH MOJIOA]

. Veparpew i @y

18. 7%

T Xipypriiia rpyTa
1538

T CTOMA TR S 6%

MexiaTpan Ta
PR i
HEOHATONOMT 6.4%:

Puc. 3. CTpykrypa JikapcbKuX KaJApiB y po3pi3i cneniaabHocTei

Lrcepeno: cknaneno asropamu 3a [10].
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(axiBi ramysi, o 3700y OCBITY 32 I[IIbOBUMH JOTOBO-
pamu, He 3’SIBISIIOTHCS Ha BU3HaUeHe poOoue miclie.

OCHOBHI BHKJIMKH c(epu YIpaBliHHS II€PCOHAIOM
3akiangiB O3, 6e3yMOBHO, € aKTyaJIbHUMH Ta BUMararoTh
HeraitHoro BupimeHHs. Cepes HUX BUAIISIOTHCS:

1. JnHamiuHi TpaHchoOpMalii y CTpyKTypi HaceIeHHs,
30KpeMa 3MiHU BIKOBOI XapaKTePUCTHKH, 10, 0€3CyMHIBHO,
BIUTHBAIOTh HA 3arajlbHy CHCTEMY MEIUYHOTO OOCIYroBY-
BaHH:. [locTymoBe 30UIbIIEHHS YaCTKHU JIFOACH ITOXHUIIOTO
BiKY, CTpiMKE BIIPOBaKEHHs IHHOBAI[IHUX TepameBTHY-
HHUX METOIB Ta IMOCWJIECHHS TEHAEHIIH MOOUILHOCTI Hace-
JeHHA (OPMYIOTh JOJATKOBI BUKJIHKU.

2. TpamuuiliHicts npuHUMOIB y cdepi HaBYaHHS,
MepepO3NOITY Ta MEHEKMEHTY JIIOICBKUX PECYPCIB.

3. Pi3ko BUpa)KeHa JUCIPOIOPIIisl Y TEPUTOPiaIbHOMY
po3TalllyBaHHI Ta CHeliali3oBaHill CTPYKTypi MEINYHHX
¢axiBiiB. Tak, HAaOUYHMMH TPHKIAJaMH MOXYTb CIIy-
TyBaTH: 3arajbHa YHCEJBHICTH IPAIiBHUKIB MEIMYHOI
cthepu, HETIPOMOPIIiifHE CITiBBiTHOMIECHHS MIX JTIKAPSMH Ta
CepeHiM MEIUYHHUM IIEPCOHANIOM, NE(IIHUT CIeIiaNicTiB
3araybHOI MPAKTHKH Ha (OHI HAAJIHMIIKY BY3bKOIIPOQiTh-
HUX KaJpiB, a TAKOXK CYTTEBI KagpOBi pO3PUBU MiX MiCh-
KHAMH Ta CUIBCHKUMH 3aKiiagamMu O3.

4. BigcyTHICTh ¢(eKTHBHOTO MEXaHi3My MO0 IpO-
THO3YBAaHHSI Ta PEryiioBaHHs MoTped y KBamiikoBaHHX
KaJipax Taiysi, 10, 3pellTo0, HEraTUBHO BIUIMBAE Ha CTa-
O1IBHICTH KaJIpOBOTO 3a0€3IeYeHHSI.

5. Henockonana Ta MajoeeKTHBHA cucreMa 300py
i anamizy iHQopmarii mpo JIIOACHKI pecypcH Taiysi, 1o
MEPEIIKO/DKAE TTPUHHATTIO ONTHUMAJIBHUX YIPABIIHCHKUX
pilIeHs Y KaJApOBill MONITHII.

6. CyKymHICTh CHCTEMHHUX TEpEIIKof y 3a0e3neucHHI
3aKJIagiB KBaJi(piKOBAaHMMH TPAIliBHUKAMHU, CEpel SKHX:
KpUTHYHA HecTaya JIikapiB, AucOaiaHC y piBHI mpodeciii-
HHUX HaBHYOK 3aJIGXKHO BiJ CTyNEHS NPaKTUYHOTO HaBaH-
TaOKEHHS, HEPIBHOMIPHUN PO3MOALT TIEPCOHAITY, Majo-
NpUAaTHI YMOBU Mpalli, a TakoX, IO BKpail TPHUBOXKHO,
MacOBHH BiJTiK KaJIpiB 32 MEXI1 KpaiHH y MOUIyKax KPalux
y™moB mipari [11].

Sk 3azHadarore M. Terumoxk ta O. Hlanpan [11],
3 mouatky 2020 p. BmpoBakeHHS peopM y chepi oxo-
POHH 370pOB’Sl NpHBENIO A0 (yHIAAMEHTAJIBHOTO IIepe-
OCMUCIICHHSI (DYHKLIOHYBaHHs cdepu Ta paauKaabHOTO
MepPENPOEKTYBaHH MEHEKMEHTY 3aknaniB O3 Ta MOTOKy
TPOIIOBHX pecypciB. 3aKiIaan, sKi HATAIOTh MOCIYTH OXO-
POHU 30POB’sl, 3MIHIJIN OpTaHi3aliiiHy ¢opMy Ha KOMY-
HaNbHY (HEKOMEpIIiHI MiAMPUEMCTBA — BIACHICTH TPO-
Majan) Ta yKJIaaarTh npsamuii norosip 3 HC3Y, To6T0 Mae
Miclle YCYHEeHHs OyIb-SIKHUX MMOCEPEIHUKIB MK 3aKJIaJioM
Ta €JMHUM TUIATHUKOM.

B Vkpaini (QyHKIIOHYIOTH YHCICHHI IHILIaTUBH Ha
piBHI oOmacTeil 1 perioHiB, MOKJIHMKaHI pedopMyBaTu
MenuuHy cdepy, 30KpeMa, po3B’s3aTu npodieMy HecTadi
BUCOKOKBaJTi(hikoBaHMX (axiBLiB (cepex Takux — Ipo-
exTH B MukonaiBcbkiii, Yepkacekiit, XapKiBchKild, IBaHO-
®pankiBcpkild obOmacTsax). BomHowac mi 3axomu, mo He
OXOILTIOIOTH CHUTYAIf0 B i MUTICHOCTI, 3aJIMIIAIOTHCS PO3-
pi3HEHHMH Ta He 3a0e3MeYyr0Th CHCTEMHOTO IMiIXOAY IO
KaJ{pOBOTO ITUTAHHS.

Baprto 3a3HaunTH, 110 BIAMOBIAHO 10 BHCHOBKIB MiXk-
HAPOIHOI OpraHi3aili mpail HUIIXiB MOIOJaHHS KaIpOBOl

KpH3M y MeIu4Hiid cdepi Moxke OyTH BCHOTO JBa: YIO-
CKOHAJICHHS YMOB AisUTBHOCTI MEAWYHHUX KaJAPIB i TpaHC-
¢dopmaris MexaHi3miB yrpasininHs nepconaitom [13]. o
pedi, cyTTeBUil Iporpec y paiioHaJbHOMY BHKOPHCTaHHI
Ka/IpOBOT'0 IMOTEHIIaTy MOXKJIMBUI 3aBISIKM PO3MIMPEHHIO
MOXJIIMBOCTEH BITUM3HAHUX 3akianiB O3 y dopmyBaHHI
Ta BIPOBAJDKCHHI MEPEIOBHX CTPATEriYHMX KOHLICIILIH
PO3BHUTKY. Biibiie TOro, BaXKIMBOIO € 1 pO3poOKa UITKHX
VIPaBIiHCBKAX MOJeNeH, ki O JO3BONSIIA MPOTHO3YBAaTH
KaZpoBi TOTPeOH Ta CTBOPIOBATH PE3epPB BHCOKOKBaTi(i-
KOBaHUX MEIUYHUX MPAIliBHUKIB.

1o cToCy€eThCsI HAYKOBHX 3aca]l MOICPHI3aIlli CHCTEMH
YIpaBJIiHHS B 3aKJIa/IaX, TO BOHU 0a3yl0ThCs HA FrapMOHIN-
HOMY TTO€JTHaHH1 0araTopiBHEBOTO Ta IHTErPOBAHOTO IMiAXO0-
niB. Came Taka KOHIICIIIis JO3BOJISE ONMTHMI3yBaTH yIpaB-
JIHCBKI TPOIECH, 1110, 3PEIITOI0, CIPHsI€ HAKOIMMYEHHIO
CHHEPreTHYHOTO €(eKTy SK Ha PiBHI OKpPEMHX 3aKJIaiB,
Tak 1 B Mexax yciei ramysi. BomHouac macmTabHicTh
TpaHcopMmariii MoXe BapirOBAaTUCS: CYKYITHICTH MEBHHX
3MiH y KaJIpOBili TIOMITHII IEPETBOPIOETHCS HA JIOKATBHY
pedopmy, a KOPEeKIisl KIFOYOBHAX CTPATETIYHUX HAIPSIMIB,
CBO€IO YEProl0, MOTEHIIHO 3[aTHA CHPUYMHUTH (yHAA-
MEHTaIbHY TepeOyIoBy BCi€l MEIMYHOI Tairy3i.

3aiificHeHHsT pe3yabTaTHBHUX TpaHcdopMmaliiii y chepi
OXOPOHH 3/I0POB’Sl MOXJIMBE BHKIIOYHO 33 YMOBH BIIPO-
Ba/UKCHHS IHHOBALliIMHUX YNPaBIIHCBKUX TEXHOJOTIH.
OueBHIHO, IO peatizallis TAaKuX 3MiH IOTpedye Omopu Ha
CyYacHI KOHIICTIIi OpraHi3alfiifHol nepeOya0BH, sKi BiIIO-
BiJJAIOTH JMHAMIYHUM BHKJIUKAM MEIHMYHOI TaTy3i.

Crpareriydi BEKTOpH peopraHizamii HallioHaJIbHOL
CHCTEMH OXOPOHH 310pOB’sl OyJIM OKPECIIeHI JINILE HAMpPH-
KiHII XX CTOMITTS, a X odiIiifHe 3aKpilIeHHs Big0ynocs
y Konnenii po3BuUTKy chepu TpoMaicEKoro 310pOB’ s, sSKa
OTpHMaja YMHHICTh 3aBIAkd Yka3y Ilpesunmenta Yikpainu
Bin 7 rpymas 2000 poxy Ne 1313/2000. 3aramom, BapTo
MiIKPECINUTH, 110 MEIUYHA Taly3b B YKpaiHi pO3MOYHNHAE
IMOOKY CTPYKTYpHY IepeOyIoBY, BaXKJIMBOKO CKIIaJ0-
BOIO YAaCTHHOIO SIKOT € Mepenisi MiAXoiB 10 (piHaHCOBOTO
3a0e3neuenHs. DyHnaMeHTanbHI TpUHIUNK TpaHcdop-
Marrii ¢inancoBoi Mozeni 3aknanie O3 neTaqbHO BUKIA-
JICHO y BiJIIOBIZIHOMY CTpaTeTiuHOMY JOKYMEHTI, 3aTBep-
JUKeHOMY TocTaHoBoro Kabinety MinicTpiB Ykpainu Bifg
30.11.2016 Ne 1013.

Cepen YHCIEHHUX KapAWHAJIBHIX HOBOBBEIICHB, 3aKpi-
IUICHAX Y LUX HOPMAaTHBHO-IIPABOBUX aKTax, OCOOJH-
BOI YBard 3aciyTrOBYIOTH aCIIeKTH, ITOB’s3aHi 3 KaJpOBUM
nmoTeHmiaaoM. 30KkpemMa, MPiOPUTETHUM HANpsSIMOM BH3HA-
YEHO aKTHBHHUH PO3BUTOK IEPBHHHOI MEIHMKO-CaHITapHOI
JIaHKH, 10 Tependadae po3MIMPEHHs MPAKTUKH CIMEHHOT
MEJUIMHA Ta panioHanbHe pedopMyBaHHS MeEpexi Jep-
JKaBHUX 1 KOMYHaJBbHUX 3aKJIaJiB, sIKi nepeOyBaroTh y Mij-
MOPSIKYBaHHI Pi3HUX MiHiCTepcTB. [0 TOTO % KIFOYOBUM
YHHHHUKOM 3a0e3IeUeHHs SIKICHOTO MEANYHOTO 00CITyTroBY-
BaHHS BHCTYIa€ CTBOPEHHS €(PEKTUBHUX MOTHBAaLiHHHX
MeXaHi3MiB IS IePCOHATy Taly3i, II0 CIIPUATAME IIiIBH-
MICHHIO PiBHS HamaHuUX mociyr [14; 15].

Jis 3HWKEHHS cepell MeIUYHUX IPAaLiBHUKIB OIOpPY
3MiHaM mIed-peqakTop BHIOAHHSA «YIPaBIiHHS 3aKIag0M
OXOpOHHU 370poB’s» A. Xymsxosa [16] mpomoHye 3ampo-
BaJINTH CHCTEMY HeMaTepiajJbHOI MOTHBALIl MPAIliBHUKIB,
IO CIPUSATHME IJBHIICHHIO €(QEeKTUBHOCTI IisUTbHOCTI
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NPAIiBHUKIB 1 MOJIMIICHHIO POOOYOro Mporecy 3ara-
soM. JlIopeuHO BUKOPUCTOBYBaTH COL[iajibHy MOTHBALIIIO,
OCKUIbKH TIpalliBHUK Ma€ 3HATH, IO BiH YaCTHHA KOJEK-
THUBY, PO3YMITH NPHYETHICTH JI0 3arajisHOr0 pe3ysbTary
Ta TICUXOJIOTIYHY MOTHBAIIIO, IO jJoroMarae (GopmyBarH
CTIPUATIUBY aTMOC]epy B KOJIEKTHBI.

3rizHo 3 pe3ynsraraMu OIUTYBaHHs, IpoBeneHoro LleH-
TPOM piIlIeHs A1 OXOpOoHH 310poB’s Deloitte, kepiBHUKH
pI3HUX DIBHIB CHCTEMH OXOPOHH 300pOB’s OyIM TOTOBI
1o Toro, mo 2023 pik Moxke OyTH HaI3BHYAIHO OypXIIH-
BuM [4]. IIpn npomy ixHsa Oinbmricts (85%) 3asBuia, mo
KaZpoBi MpoOJIeMH MaTHMYTh BEIMKUH BIUIMB Ha IXHIO
ctparerito Ha 2023 pik; 76% Ha3Banu iHQIAIFO BArTOMUAM
yuHHUKOM. [IpobiiemMu 3 JOCTYIHICTIO [UIsl TALIIEHTIB, CKO-
POYEHHS MapXKi Ta MOCTIHHI 3001 y JIaHIFOXKKaX OCTaBOK
OyJn 3a3HaueHi cepell IHIIMX TPYIHOILIB.

3 oy Ha OypXJIMBE 3pOCTaHHS MU(PPOBUX TEXHOIIO-
Tiif Ta IX aKTHBHE IPOHUKHEHHS Y Chepy MEANIHUX HOCIYT,
KaJpoOBHil TOTEHLial NEepCOHANy IOBHHEH BiIIOBinaTu
akTyanbHuM ctaHmaptaM. Y 2021 pomi Kabiner Minictpis
VYkpaiau 3arBepaus [loctanoBy Ne 725, sikoro BH3Hau€HO
«ITomoxeHHs TIPo crucTeMy Oe3mepepBHOTO MpodecitHoro
PO3BHUTKY MEAWYHHX Ta (PapMaleBTHYHHUX CIICI[iaiCTiBY,
a TaKO)K MPHHHATO PIIIEHHS MMPO PO3TOPTAHHS OHJIAMH-
wIaTGopMH IS peatizaiii 1poro mporiecy [16].

BinmoBimHo 10 KII090BUX mojiokeHb CTparerii Mozep-
HizaIii MenaHo1 ramysi 10 2030 poky akTyanbpHui hopmar
0e3repepBHOr0 BIOCKOHAJIEHHS MNPOQECIHHIX HaBHYOK
Jutst paxiBIiB OXOPOHU 37I0pOB’s MOTpedy€e KapJUHAIBEHOTO
OHOBJIEHHs. BomHOUac mpoBaiiepn OCBITHIX HOCIYT MIPO-
MOHYIOTh KypCH HEOIHOPIJHOTO PiBHs. BUHMKITA cuTyais,
3a SIKOi OCBITHI MPOIYKTH, LIO 3allOJIOHWIN PHHOK, IOZe-
KYIH HE MarOTh KOJJHOTO CTOCYHKY JI0 peanbHOI mpodeciii-
HOI IiITOTOBKH MEIUKIB a00, IO IIIe TipIIe, XapaKTepusy-
IOTbCS BKpail HU3BKUM PIBHEM 3MiCTOBOTO HAITOBHEHHSI.
Jlo Toro * He MO)KHA HE 3ayBa)KUTH, IO 3aJMIIAETHCS HE
JIOCUTh po3BUHEHUM HampsaMm BIIP s cepennporo meauy-
Horo nepconainy [10; 17].

[Ilo 0co6aMBO BaXJIHMBO, 3alpPOIIOHOBaHI HOBOBBE-
JIeHHS 0e3MOCepeHhO CTOCYIOTHCS aMiHICTpaIlil 3aKia-
niB O3, sxa OTpUMYy€ MOXJIMBICTH JOJIydaTHcsi 10 Oe3-
nepepBHOTO npodeciiinoro 3pocranns. Lle, 6esnepeuno,
CIIPUATHUME BJOCKOHAJICHHIO TXHIX yNPaBIiHCBKUX HaBH-
YOK 1, K HACII/IOK, MiJBUIICHHIO €(PEKTUBHOCTI MEINY-
HUX, (DapMaleBTUYHUX Ta peadimiTamiifHUX MOCIYT, 10
HaJaroThCs HacelneHHIO. KpiMm Toro, mepembadeHi 3MiHU
JI03BOJIATE:

— posmmputu 0008’ s13k0Buii BIIP Ha HOBI Kareropii
HpaliBHUKIB, 30KpeMa (apMaleBTiB, CepeaHiil MenuuHmi
HepCcoHaJ, CHeLialicTiB 0e3 MeIN4HOI OCBITH, peadiiTo-
JIOTIB, @ TAKOX MPEACTaBHUKIB MPOYCIIOK 1 FPOMaICBKUX
oprasizariiii, o MpaIroTh y il ramysi;

— Ypi3HOMaHITHHUTH IHCTPYMEHTH NMPOQECiHHOTO po3-
BUTKY HIISIXOM 3allpOBa/PKEHHS iHHOBAaLliHHUX (opMariB,
HATIpUKJIa]l, HABYAJIbHUX TPYH B3aeMOii (paXiBIiB OXHOTO
piBHS;

— BCTAHOBUTH YiTKi BUMOTH J0 CTPYKTYpH Ta 3MiCTO-
BOro HanoBHeHHs nporpam BIIP, mo 103BonuTh rapaHTy-
BaTH BUCOKHH piBEHb iXHBOI AKOCTI [15].

TToctanoBoro Ne 725 Bu3HaueHO Taki MO3MIUI IOJO
3MiH (puc. 4).
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Cepea iHIIKMX 3MiH y KaJ[pOBHUX JOKYMEHTaX BHOCHTBCS
3MiHa 10 Knacudikaropa npodeciii, 3aTBeppkeHa Haka3oM
Minekonomiku Big 18.08.2020 Ne 1574, mo 3amovatky-
BaJla TeHJIepHUH Miaxia y cdepi npodeciiiHoi kiacupika-
mii. 3okpema, BinOyaocsi OHOBIECHHS HpodeciiiHnX HasB
MEIWYHUX TPAIiBHUKIB (Ta JOMOBHEHHS 0a30BUX Tpode-
CIfHHX Ha3B POOIT AJII MEAWMYHHUX CECTEp BapiaHTOM «Opat
MeIUIHUN [2].

VYIpomoBX OCTaHHIX MECATHIIITH Y OUTBIIOCTI €KOHO-
MIYHO PO3BHHEHHX MAEPXKaB IPOCTEXYETHCS IOCHICHHS
BIUIMBY YIIPABIIiHIIIB, CIICIIANICTIB 13 (hiHAHCOBOI MOMITHKH
Ta aaMiHiCTpaTuBHUX (axiBiiB y chepi MEIUIHUX MOCIYT.
3a KOp/IOHOM, SIK IIPABUIIO, KEPIBHI MOCAIH B JIIKApHIX 00i-
HMaloTh MEHEDKEPH, sIKI He MaroTh MPoQiIbHOT MEANYHOT
ocBitH [19]. V KOHTEKCTI mepexoay Ha JAELEHTPaTi30BaHy
MoyieNb KepyBaHHA 3akianamu O3 MMONUT Ha TaKMX CIIeli-
aNICTIB MPOJOBKUTH CTPIMKO 3pocTarh. besymoBHO, cepen
KJIIFOYOBHX HaIpsMiB pe)opMyBaHHs HAIllOHAJILHOT MeHY-
HOI TaJTy3i BAXKJIMBE MicIle IOBHHHO MocifaTu popMyBaHHS
HOBOTO TIOKOJiHHS YIPABIIHIIIB, SIKi BOJOAITUMYTh Cydac-
HUMH KOMIIETSHITIsIMH.

31 xoBrHA 2018 poky MO3 Vkpainu 3aTBEpIwIIO
Haka3z Ne 1977, axkum oHOBIIEHO KBaTipiKaIliiiHi BAMOTH JI0
nmocan y 3aknangax O3. Otxe, 3 1 ciunsg 2019 poky B Ykpa-
HI B1IOYIOCS 4YiTKE PO3MEXKYBAHHS IOCATOBUX (PyHKIIIH
MK Jupekropamu 3aknafiB O3 i METUYHHMHU JUPEKTO-
paMu: TepIri BiIMOBiNANbHI 3a TOCIOMAPCHKI Ta aaMiHi-
CTpaTUBHI IIMTaHHS, a APYTi — BUHATKOBO 3 JIIKyBaJbHUH
nporec [20]. Kpim Toro, 3ampoBaJkKeHO Taki MOCaH, SIK
TeHEPAIGHUH JUPEKTOp Ta HOTo 3acCTYITHHWKH, KEPiBHUKH
MiAPO3MLTIB, a TakoX MeawdHi mupekrtopu. OO00B’sI3KH
TeHEePaJbHOTO UPEKTOpa He IependadaroTb opraHizamil
JKyBaJBbHOTO TIPOIECY, TOAI SIK BIPOBAHKEHHS HOBIT-
HiX NIarHOCTHYHHUX 1 TEpameBTUYHUX METONUK, a TaKOXK
KOOpIuHaIliss Oe3mepepBHOTO TPOQECiHHOTO HABYAHHS
IEepPCOHANy MHOKJIAJAIOThCA CaMe Ha MEAWYHOTO JUpeK-
topa. Illo x mo 3aBimyBauiB mizpo3ainiB 3akianis O3, To
BOHH 3000B’s13aHi 3a0€3MCUNTH HAJICKHI YMOBH JJIS Mij-
BUILEHHS KBaJiiKalil npamiBHUKIB, OPraHi3oByBaTH IXHE
npodeciiiHe HaBYaHHS Ta KOHTPOJIOBATH JOTPUMAaHHS
CTaHAApTiB KoMmeTeHTHocTi. BonHouac Hakasz mependa-
Yae, 110 TOJIOBHI JIKapi, SKi YKIaJIH TPYAOBI KOHTPAKTH 10
MOMEHTY H0ro HaOyTTsl YHHHOCTI, IPALFOBATUMYTh 3a CTa-
POI0O MOZCIUTIO YIPABIIHHS, II0 OXOIUTIOE K aJMiHICTpa-
TUBHUH, TaK 1 JIKyBaJbHHUN CErMEHTH AisTbHOCTI. Ilicms
3MOT'Y IIPETEHIYBATH Ha II0CAN F'eHepaIbHOro abo Meany-
HOTO TUPEKTOPA MUIIXOM KOHKYPCHOTO BizOOpYy.

EdexruBna kanpoBa moiituka nependadae peresibHE
TUIaHYBaHHS Ta BIPOBA/KCHHS YIPaBIIHCHKUX 3MiH 13
MiHIMaJIbHUM PiBHEM CYIIPOTHBY 3 OOKY IIEPCOHATY, @ TOMY
MO/IONIaHHST  OpraHi3alifHOro CIPOTHBY IIOBHHHO OyTH
HEBIJI'EMHOI0 YacCTHHOIO MPOLECY YNPAaBIiHHS 3MiHAMH
y 3akmani O3.

[Io6 BupimmTH TpobieMy HecTadi KBamiiKOBaHUX
(haxiBIIiB y MEOHYHOMY CEKTOPI, JOITBHO HIIIFOBATH PO3-
POOKY KOMIDIEKCHOI ep>KaBHOI KaIpOBOI TMOJITHKH, sKa
BpaxoByBaTHMe ITO3UIIii BCiX 3amikaBieHHX cTopiH. Cepen
KJTIOUOBHUX ACIEKTIB TaKOi KOHIIENMIi BapTO BUOKPEMHTH:

— MOJIEPHI3aIlif0 CHCTEMH IMIATOTOBKH CIICLIATICTIB,
1110 OXOILTIOBATUME SIK Oa30BY OCBITY, TaK i MiCJISAUIUIOMHE
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CIIOBA «MEIMYHI Ta (papMaleBTHYHI PALIBHUKN» 3aMIHUTH CIIOBaMH «IIPALIBHUKH cepH
OXOPOHHM 37I0POB’sD»; BCTAHOBUTH, 110 [TostoxkeHHs 3acTOCOBy€eThCS 110 daxiBIiB (paxoBux
MonoAmuX GakaraBpiB, MOJIOAMIUX OakanaBpiB, OakamaBpiB) 3 (hapMaIleBTUIHOK OCBITOIO,
npodecioHalis Ta (axiBLiB y rany3i OXOpOHH 340pPOB’s Y 3aKIagaX OXOPOHH 3/10POB’s,
npodecioHaiB 3 BUIIOK HEMEIUYHOIO OCBITOIO, SIKi PAIFOIOTh Y CUCTEMi OXOPOHH
310poB’s. 3 1 ciunsg 2024 poky

cucTeMa, 10 BKIOYae iH(opMaLiiiHi TeXHOIOTI, TEXHIUHI i HporpamHi 3aco0u it 00poOKu
JaHuX Ta 1ol iHpopmaii oo 6e3nepepBHOro mpodeciiHoro pO3BUTKY MpaLiBHUKIB

CNIEKTPOHHA CHCTeMa 3a0e3MeUeHHs Oe3MepepBHOro MpodeciiiHOro po3BUTKY IPALiBHUKIB
cdepu 0XOpoHH 370pOB’ s (alll — cHCTeMa) — AepKaBHA 1H(POpMaLiiiHO-KOMyHIKaIliiHa
cepu 0OXOpOHHU 310POB’sT

ITiIBUIIEHHS PiBHA NpodecioHanizMy 1 pO3BUTOK 1HANBIIyaIbHOI IPAKTHKHY JUIS 3aJOBOJICHHS

3axoau Oe3nepepBHOro MpogeciitHoro pO3BUTKY — 11€ OCBITHI 3aX0JI1 MEIUYHOTO,
peabinitaniifHoro ta/ado (papMaleBTUYHOTO CIPSIMYBAHHI, METOIO SKUX € MiATPUMAHHS a00
noTpeOd MalieHTiB Ta ONTUMi3anii pyHKIIOHYBaHHS chepr OXOPOHH 300POB’S

TPaLIBHUKU C(EPH OXOPOHH 310POB’ sl — PALIBHHUKH, SIKI IPOBAATh AISUIBHICTD 32
npodecisimu, BKIIOYEHUMH 10 po3ainiB «KepiBaukuy, «IIpodecionann» ta «DaxiBii»
JloBigHuKa KBai(iKamifHUX XapaKTepUCTHK Mpodeciit mpalliBHUKIB, a TAKOXK 0COOH, SIKi
MaroTh (haxoBy IepeBHITy a00 BUITY MEIMYHY i papMalleBTHYHY OCBITYy Ta IPAIIOIOTh Y
3

aKJIa]ax OCBITH, MPOQCIIIKOBUX OpraHi3allisx i F(pOMaJChKUX 00’ €IHAHHSIX, L0 MPOBAATH
JUSUTEHICTE v cepi OXOPOHH 310POB’ St

IiIBUIIIEHHS PiBHA NpodecionanizMy 1 pO3BUTOK 1HAUBITYaIbHOI IPAKTHKHU JUIS

3axonu Oe3nepepBHOro NpodeciitHoro po3BUTKY — L€ OCBITHI 3aX0I1 MEIHYHOTO,
peabiniTaniiiHoro Ta/abo (papMaleBTHYHOTO CIIPSIMYBaHHS, METOIO SKUX € MiATPUMAHHS a00
3aJI0BOJICHHS ITOTPEO MaIieHTIiB Ta ONTUMI3aLil pyHKIIOHYBaHHS chepru OXOPOHU 3]10pOB’ st

iH(OpMAaNTBHOI OCBITH Iepefdadae cCaMOOpraHi3oBaHe 3100y TTs NpaniBHUKaMu chepu
OXOPOHH 3710pOB’sl TPOPECIHHUX KOMIIETEHTHOCTEH I1iJ] Yac MPOBaKEHHS NpoQeciiiHol,

MpaliBHUKU cepr OXOPOHH 310POB’st 3000B’s13aHi 3ailicHIOBaTH Ge3nepepBHUit mpodeciitHuii
po3Butok (BIIP) micyst oTpuMaHHS JOKYMEHTa PO BHUIILY OCBITY, IO MUITXOM 3400y TTs
rpoMancbKoi abo iHIIOT AisUTBHOCTI

Puc. 4. Ilo3uuii mono 3min y podori 3 nepconanom 303, Buznaveni B [locranosi Ne 725
«IIpo 3arBepa:xenns IloJiokeHHs1 PO cucTemMy Oe3nepepBHOro NpodeciiiHOro po3BUTKY MeIMYHHMX
Ta (papMaleBTHYHHUX MPALiBHUKIB)»

IDicepeno: [18].

HaBYaHHI. 30KpeMa, 0cOONMBa yBara MOBHHHA Oy TH IPHIi-
JIeHa TiABHUINEHHIO PiBHS MPAKTUYHOI MiATOTOBKH M-
HUX TIPAaIiBHUKIB Ta IXHIH KOHKYpPEHTOCIPOMOXKHOCTI
Ha MDKHApOTHOMY PHHKY mpami. J[js mporo HeoOXimHO
ONITHMI3yBaTl MepEeXy YHIBEPCHTETCHKUX KIIHIK, IO
(YHKIIOHYBaTUMYTh BIJIIOBIIHO 1O HaMKpammx CBIiTO-
BUX CTaHJAPTiB, a TAKOXK NeperIsiHyTH YnHHE [TonoxeHHs
PO YHIBEPCUTETCHKY KIIIHIKY, PO3MINPUBIIN MOXIHUBOCTI
3aknagiB O3 Moo MiATOTOBKH KaJpiB;

— 3alpOBa/DKEHHSI IIPO30PHX MEXaHi3MiB  BigOopy
VIPaBIIHCHKUX KaIpiB ramysi, 30aTHUX €()EKTHBHO MisITH
B YMOBAaX PUHKOBOI €KOHOMIKH;

— ONTHMI3AIlif0 CHCTEMHA MPOTHO3YBaHHA Ta PO3MO-
Ty KaIpoBUX PecypciB, IO BiANOBIgaTUME aKTyaIbHUM
motpebamM MenYHOI chepr Ha HALlIOHATTLHOMY, PETiOHATb-
HOMY Ta MiclieBoMY piBHsIX. JIJI1 IbOro HEOOXiTHO CTBO-
PHUTH €IMHHUN PEECTp MeIUUHHX (haxiBIliB, IO OXOILUIIOBA-
THUME HE JIMIIE ICPKaBHi, a i IpUBaTHI 3aKJIaIH;

— TIJBHUIIEHHS COI[IAIbHOTO CTATyCy METUYHUX MTPAIliB-
HUKIB Yepe3 yIOCKOHAJIEHHSI CUCTEMH MaTepiajbHOrO CTH-
MYJTFOBaHHS Ta 3a0€3MEUCHHS ColianbHOTO 3axucTy [10].

BucHoBku. PoOisiun BHCHOBKH, BapTO HAaroJOCHTH,
IO YIpaBJIiHHS KaJPOBUMH 3MiHAMH € HEBiJl’€MHOIO CKJIa-
JIOBOI0 YaCTHHOIO SIK CTPATEriyHUX, TaK 1 OmepamiiHuX
MepPeTBOPEHb Oymb-sKOI OpraHizalii, ake 3a CBOEIO CYT-
HICTIO BOHHM OXOILTIOIOTH YIOCKOHAJICHHS Ta ONTHUMI3aIli0

MEXaHi3My YIPaBIiHHA JIIOICEKUMHU pecypcamu: iXHBOTO
3aIydeHHs, PO3BUTKY, afamnTallii Ta e(peKTHBHOTO BHKO-
puctanusa. HeoOxigHO BpaxoByBaTH, IO TaKi 3MiHU ITEpe-
0ayaroTh CTBOPEHHS CIIPUATIMBHX YMOB IIpali, yIOCKOHA-
JICHHSI CUCTEMH MOTHBALl NMEPCOHANTYy Ta 3alpOBaKCHHS
CTHMYITIOIOUHX (paKTOPiB.

3Ba)kalouu Ha aKTyalbHI BUKJIMKH, 1110 IOCTAIOTh IIEPE]
3aknagamu O3, IXHI OYITbHUKY MOBHHHI YCBIJOMITFOBATH,
o Oynb-sIKi KaJpoBi 3MiHH O€3M0CEePETHHO BIUTUBAIOTH HA
BC1 CTPYKTYpHI eleMeHTH 3akiany. [Ipu nboMy CyKymHICTb
YUHHWKIB, SKi BU3HAYAIOTh OCOOIUBOCTI 3MiH Yy KaJpoBii
TOJIITHIII, TPOSBIIETHCA Y PI3HUX PopMaTax — K Y BUTIISAI
KUTBKICHHUX 3MiH, TaK i 4epe3 sSKiCHI IepeTBOPEHHS, OCHO-
BHI 3 IKMX 3a3Ha4€HI B JOCIIHKEHHI.

He Menm BayKKBO MigKPECTUTH, M0 €(hEeKTUBHE YIIpaB-
JIiHHS TpoIlecaMu KaIpoBHUX 3MiH y 3akiagax O3 moBuHHE
OyayBaTuCsi Ha JOBIOCTPOKOBIH, CHCTEMHO BH3HAYCHIN
KOHIIeIIii/cTparerii, CnpsiMOBaHiil Ha IOCTYNOBY OITH-
Mi3aIlito poOOTH MepcoHaly, TapMOHi3alliio Horo mpode-
CiifHUX moTped i3 MPIOPUTETHUMH 3aBJAHHSIMH 3aKiary
Ta 3arajbHy MOJICpHI3alilo MiAXO/IB 0 yNPaBIiHHSI JIIO-
CBKHMH PECYPCaMH.

Boanouac, Oe3rnepedHo, yI0CKOHAICHHS METOMIB pery-
JFOBAHHS KaJPOBHX 3MiH BHMarae OLbII AETaJbHOTO aHa-
W3y B3a€MO3B’SA3KYy MK OCHOBHHMH €TallaMH IXHBOTO
BIIPOBA/DKCHHA. 30KpeMa, y MailOyTHROMY Iepen aBTo-
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pamu IocTraBlieHe 3aBAaHHs JIOCIIINTH MEXaHi3MHU CTPYK- 110 MO)Ke BHHUKAaTd 3 OOKY MNpAIiBHUKIB, a TAKOXK YiTKO
TypHOI opraHizamii IMX NPOLECIB, 3MOJAENIOBATH ONTH- BH3HAUYUTH posib HR-MiApO3AiIiB y NOCATHEHH] YCHIIIHUX

MaJIbHI cTparterii X peaiizauii, OIHUTH PiBeHb CIPOTHBY, PE3YJIBTATIB B YIPaBIiHHI 3MIHAMH.

JIITEPATYPA

1. Netudykhata KL, Pohromskyi VO, Mykhailova TM. Personnel diagnostics as a tool for assessing the effectiveness
of personnel management in a healthcare institution. Efektyvna ekonomika. 2021; 8. (In Ukrainian). Available from:
http://www.economy.nayka.com.ua/?op=1&z=9171 (access at: 05.10.2023).

2. Maimula H. Yaki zminy potribno vnesty do kadrovoi dokumentatsii pratsivaykiv ZOZ [What changes should be made to
the personnel records of healthcare facility employees]. (In Ukrainian). Available from: https://emedsestra.expertus.com.ua/
867036.

3. 2023 Outlook for Health Care. Could margins/staffing stall progress to the Future of Health? Available from:
https://www2.deloitte.com/us/en/blog/health-care-blog/2022/2023-outlook-for-health-care-could-margins-staffing-stall-
progress-to-future-of-health.html.

4. Voehl Frank, Harrington, H. James. Change Management — Manage the Change or It Will Manage You. 2016. 390 p.

5. Knyazevych V, Radysh Y, Vasiuk N. Public policy of Ukraine in health care as organizational and legal system of
ruling and management decisions. Investytsiyi: praktyka ta dosvid. 2015; 7: 105-110. (In Ukrainian). Available from:
http://www.investplan.com.ua/?op=1&z=4365&i=20.

6. Hratsiotova HO, Yasinovska MO. Human Resources Management and Improvement of Human Resources Potential of
Ukrainian Healthcare Institutions in the Context of European Integration. ECONOMICS: time realities. 2020; 52(6): 25-34.
(In Ukrainian). Available from: https://economics.net.ua/files/archive/2020/No6/25.pdf.

7. Mykolaichuk IP, Kandahura KS. Managing personnel changes in the system of organisational development of an
enterprise. Problemy ekonomiky ta upravlinnia. Visnyk Natsionalnoho universytetu «Lvivska politekhnikay. 2019; 1:
112-120. (In Ukrainian). Available from: https:/science.lpnu.ua/sites/default/files/journal-paper/2019/nov/19816/
semi22019-114-122.pdf.

8. Sabetska T. Analiz kadrovoho zabezpechennia haluzi okhorony zdorovia Ukrainy [Analysis of the staffing of the
healthcare sector of Ukraine]. Ekonomika ta suspilstvo. 2022. 40. (In Ukrainian). DOI: https://doi.org/10.32782/2524-
0072/2022-40-26.

9. Informatsiia pro stan veryfikatsii zapysiv pro patsiientiv, medychnykh pratsivnykiv ta subiektiv hospodariuvannia (zaklady
okhorony zdorovia, FOP, aptechni zaklady) v elektronnii systemi okhorony zdorovia [Information on the status of verification
of records on patients, healthcare professionals and business entities (healthcare facilities, individual entrepreneurs,
pharmacies) in the electronic healthcare system]. (In Ukrainian). Available from: https://edata.e-health.gov.ua/e-data/dash-
board/data-verifications-esoz.

10. Stratehiia rozvytku systemy okhorony zdorovia do 2030 roku (2022). Proiekt 23 liutoho 2022 roku. Finalizovanyi ta
pohodzhenyi chlenamy Mizhsektoralnoi robochoi hrupy z pytan rozrobky Stratehii rozvytku systemy okhorony zdorovia
do 2030 roku. (In Ukrainian). Available from: https://moz.gov.ua/uploads/ckeditor/Crpareris/UKR%20Health%20
Strategy%20Feb%2024.2022.pdf.

11. Tepliuk MA, Shapran OA. Tsilove oriientuvannia: pereosmyslennia systemy okhorony zdorovia Ukrainy [Targeting:
rethinking the healthcare system of Ukraine]. Stratehiia ekonomichnoho rozvytku Ukrainy. 2023; 52: 58-71. (In Ukrainian).
Available from: https://doi.org/10.33111/sedu.2023.52.058.071.

12. Hutsaliuk OM. Analysis of the state of staffing of the healthcare sector in Ukraine during the reform period. Visnyk ekonomichnoi
nauky Ukrainy. 2019; 2: 110-114. (In Ukrainian). Available from: http://www.venu-journal.org/en/2019-237-19/.

13. Global strategy on human resources for health: Workforce 2030. WHO. 2020. Available from: https://www.who.int/
publications/i/item/9789241511131.

14. Pro derzhavni finansovi harantii medychnoho obsluhovuvannia naselennia: Zakon Ukrainy vid 19.10.2017 Ne 2168-VIII
(redaktsiia vid 09.09.2023). (In Ukrainian). Available from: http://zakon3.rada.gov.ua/laws/show/2168-19.

15. Deiaki pytannia oplaty pratsi pratsivnykiv derzhavnykh ta komunalnykh zakladiv okhorony zdorovia [Some issues of
remuneration of employees of state and municipal healthcare institutions]: Resolution of the Cabinet of Ministers of Ukraine
of 13 January 2023, No. 28. (In Ukrainian). Available from: https://zakon.rada.gov.ua/laws/show/28-2023-%D0%BF#Text.

16. Khudiakova A. Yak zaprovadyty systemu nematerialnoi motyvatsii pratsivnykiv [How to introduce a system of non-mate-
rial motivation of employees. Management of a healthcare facility]. Upravlinnia zakladom okhorony zdorovia. 2023;6:17.
Available from:https://egolovlikar.expertus.com.ua/10007210.

17. Uriad zapustyv elektronnu systemu BPR ta zoboviazav medsester nabyraty baly [The government has launched an
electronic CPD system and obliged nurses to score points]. Posted: 2d Nov. 2023. (In Ukrainian). Available from:
https://medplatforma.com.ua/news/69752-uryad-priynyav-postanovu-pro-zapusk-elektronnoi-sistemi-bpr.

18. Pro vnesennia zmin do Postanovy Kabinetu Ministriv Ukrainy vid 14 lypnia 2021 r. Ne 725 «Pro zatverdzhennia Polozhennia
pro systemu bezperervnoho profesiinoho rozvytku medychnykh ta farmatsevtychnykh pratsivnykiv» [On Amendments to
the Resolution of the Cabinet of Ministers of Ukraine of 14 July 2021 No. 725 ‘On Approval of the Regulation on the Sys-
tem of Continuing Professional Development of Medical and Pharmaceutical Workers’]: Postanova KMU vid 29 veresnia
2023 1. Ne 1036. (In Ukrainian). Available from: https://zakon.rada.gov.ua/laws/show/1036-2023-%D0%BF#Text.

19. Savina TV. Kadrove zabezpechennia sfery okhorony zdorovia v Ukraini: stan ta perspektyvy rozvytku [Staffing of the
healthcare sector in Ukraine: status and prospects of development]. Investytsii: praktyka ta dosvid. 2017; 15: 94-98.
(In Ukrainian). Available from: http://www.investplan.com.ua/pdf/15 2017/19.pdf.

ISSN 2226-2008 OJIECEKUI1 MEJIMUHUI )KYPHAJI Ne 6 (191) 2024 81



orijiing JITEPATYPHU

20.

82

Pro vnesennia zmin do Dovidnyka kvalifikatsiinykh kharakterystyk profesii pratsivnykiv [On Amendments to the Hand-
book of Qualification Characteristics of Occupations]: nakaz Ministerstva okhorony zdorovia Ukrainy vid 31 zhovtnia
2018 roku Ne 1977. «Okhorona zdoroviay. Vypusk 78. (In Ukrainian). Available from: http://moz.gov.ua/article/ministry-
mandates/nakaz-moz-ukraini-vid-31102018--1977-pro-vnesennja-zmin-do-dovidnika-kvalifikacijnih-harakteristik-
profesij-pracivnikiv-vipusk-78-ohorona-zdorovja/.

Haoitiwna oo peoaxyii 30.11.10.2024 p.

Ipuiinama oo opyxy 30.01.2025 p.
Enexmponna aopeca onsa nucmysanns viktoriya.borshh@onmedu.edu.ua

ISSN 2226-2008 OAECHKUI MEJIMYHUIM JKYPHAJI Ne 6 (191) 2024



BUIIAJIOK I3 JIKAPChKOI NPAKTUKHU

YIK 616-002.621-079.4
DOI https://doi.org/10.32782/2226-2008-2024-6-14

T. B. Yaban' https://orcid.org/0000-0001-6989-5816
JI. O. Kosmyn™"? https://orcid.org/0000-0002-6596-9221

OCOBJIHUBOCTI JUGEPEHIIMHOI JIATHOCTUKHU CU®LIITUYHOT' O
BAJTAHOIIOCTHUTY ®OJIBMAHA

'Onecpkuil HaLioHATBHUN MeIMYHKI yHIBepcuTeT, Oneca, YkpaiHa
2KHIT «OmechKuii perioHaTbHUN KIiHIYHIH TPOTHITYXTMHANH eHTp» Onechkoi obnacHoi paau, Omeca, Ykpaina

YIK 616-002.621-079.4

T. B. Ya6an', JI. O. KoBryH'*?

OCOBJMBOCTI JUPEPEHIIAHOI JIATHOCTUKHN CU®LIITUYHOI'O BAJJAHOIIOCTUTY ®OJbMAHA

'00ecwruii nayionanshuil meduunutl ynisepcumem, Odeca, Ykpaina

’KHII «O0ecokuii pecionanbruil KaiHiuHui npomunyxaunnutl yenmpy Ooecvkoi obnacroi padu, Odeca, Yipaina

CrarTs mpucBsYeHa JiarHOCTHLI PiAKICHOTO aTWUIIOBOTO BapiaHTy MEpBHHHOTO cudinicy — cudinitugnoro 6amaHonoctuty PonbMaHa.
I[poananizoBaHo MeToH 1a00PATOPHOI AIATHOCTHKH, BKIIFOYAIOYU CEPOJIOTIUHI Ta MIKPOCKOIIIYHI JOCHI/UKSHHSI, a TAKOXK CXEMH JIIKYBaHHS.
Posrsiatorsest iH(eEKIiHI 3aXBOPIOBAHHS Ta JEPMATONOTI9HI CTaHH JUIS BUKIIOUEHHS MifJ 4ac JudepeHniinoi miarnoctuku. Ilixkpeciro-
€ThCS BOKIMBICTh KOMILUICKCHOTO TIXOMY, 1[0 BKIIFOYAE JiarHOCTHKY, aHAII3 KIIHIYHHX MPOSABiB, aHAMHE3 MAIli€HTA, a TAKOK O0CTEXEHHS
CTaTeBUX KOHTAKTiB. ABTOPH TAaKOX HATOJIOLIYIOTh Ha BAXKJIMBOCTI BPaXyBaHHS CEPOHEraTHBHOIO Mepiony cHiiicy, KOIM MPOsBH KIIHIYHOT
KapTHHH €, aJle CepOJIOTivHI peaKI(ii MOKyTh OyTH HeTaTHBHUMHL.

Kurouosi cioBa: cudinic, 6anaHOMOCTHT, MIKPOCKOIIisl, TPETIOHEMHI TECTH.
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PECULIARITIES OF FOLLMANN’S SYPHILITIC BALANOPOSTHITIS DIFFERENTIAL DIAGNOSIS
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Syphilitic balanitis, or Follmann’s balanoposthitis, is an atypical form of primary syphilis that can mimic various diseases of the male
genitourinary system. Prompt diagnosis is crucial to avoid treatment complications.

The aim of the study is understanding the peculiarities of the differential diagnosis of Follmann’s syphilitic balanoposthitis.

Materials and methods. The clinical presentation of syphilitic balanoposthitis of Follmann varies from erosive lesions to dense infiltra-
tion and erythematous spots. Patients complain of painful erosions and swelling of the glans penis, with regional lymphadenitis commonly
observed. Differential diagnosis includes excluding other infections, such as herpes, candidiasis, allergic dermatitis, and erythroplasia of
Queyrat. Laboratory diagnostics involve direct methods for detecting 7. pallidum and serological tests. Treatment involves the use of benza-
thine benzylpenicillin or alternatives, such as doxycycline, in cases of penicillin allergy.

Results. Clinical case was analyzed, features of the course, diagnostic difficulties, and treatment results were determined.

Conclusions. Clinical case highlights the importance of thorough examination in detecting infection sources, especially in atypical
primary syphilis with Follmann’s balanoposthitis. Due to the possible seronegative phase, a comprehensive differential diagnosis is vital to
prevent misdiagnosis. Accurate diagnosis and effective treatment require detailed anamnesis, clinical examination, and appropriate serological
and bacteriological tests.

Key words: syphilis, balanoposthitis, microscopy, treponemal tests.

Beryn. Cudinic 3anuimaeTscsi OJHAM 13 HaWBaXITUBI-
IIMX 3aXBOPIOBAaHb, IO TEPEAAETHCS CTATEeBUM IUISIXOM
1 morpedye 0coOaMBOI yBaru uyepe3 CKJaJHICTh JiarHOC-
TUKH Ta PO3MAITTA KIIHIYHUX TposiBiB. HaitOimpm Oara-
TOMaHITHI TIKipHI KIIHIYHI MPOsSBH cu(]iicy crnocrepira-
I0TBCS y IEPBUHHOMY Ta BTOPHHHOMY Iepiofax.

OpHUM 13 PIOKICHUX Ta aTHUIOBUX BapiaHTIB MEpBUH-
HOTO cuimicy € cupimitnaanit 6amanonoctut @onpmana,

© T. B. Yabam, JI. O. Kosryn, 2024

CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.

saxui Tpamsierses B 0,3-0,5% BunakiB nepBUHHOTO cH(Di-
JIicy, aje MOUIMPEHICTh HOro HENOOLIHEeHA Yepe3 IOMHII-
KoBy aiarHocTuky [1]. CBoeuacHy niarHOCTHKy Ta edex-
THBHE JIKyBaHHS YCKJIAJHIOIOTh HETaTHBHI pPe3yNbTaTH
ceposoriyHnX TecTiB y 14-46% mnaiieHTiB i3 NEpBUHHUM
cudinricoM, MIOKK iIMyHHA CICTeMa TOCIIOAAps He Biipearye
Ha iHpekmio [2].

V 3B’S3Ky 3 MM BaYKJIMBO PO3YMITH OCOOIMBOCTI KIIi-
HIYHHUX TPOSBIB, €TaIliB PO3BUTKY 3aXBOPIOBAHHS Ta METO-
IiB nuepeHITiHOT TIarHOCTUKY JIJIsl yHUKHEHHS TOMHUJIOK
Y BHSIBJICHHI 1[bOTO cTaHy. OCcOOIUBO 11€ aKTyalbHO B YMO-
Bax 30UIBIICHHS KIJTbKOCTI BUIAIKIB 1H(EKIIIi, 110 epea-
I0TBCSI CTaTEBUM IIUIIXOM, 30KpeMa cuQiicy, Ta mijBuILe-
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HOTO PU3UKY HOrO IMOLIMPEHHsI BHACITIJOK aCUMIITOMHHX
a00 aTUTIOBUX MPOSIBIB.

MeTta po6oTH — pO3KPUTH OCOOIMBOCTI KITiHIKO-
nabopaTopHOro mepediry, Au(EpeHIiiHOT JTiarHOCTHKH,
TAaKTUKU BEJICHHS TNAIli€HTIB, XBOPUX Ha CHUQUIITHIHUN
6ananonoctur PonbMaHa, Ta MPOUTIOCTPYBATH BIACHUM
KIIIHIYHAM CIIOCTEPESIKCHHSIM.

Marepiaimn i meronu. IlpoBeneHuii niTeparypHUIA
MOIIYK 1 aHali3 TAalmepoBHX Ta EJICKTPOHHUX JDKepel
iH(opMaIii 3a KITFOY0BUMH clIoBaMU: cudiiic, 6aJaHomoc-
THT, MIKPOCKOIisl, TpemoHeMHi TecTh. [IpoaHasri3oBaHO
KOHKPETHHHU KIIHIYHUI BUITAI0K 3 OL[IHKOI KJIiHIKO-1a00-
pPaToOpHUX TIOKa3HMKIB, PE3yJbTaTiB JOJATKOBHX 00CTe-
JKEHb Ta 1X TUHAMIKH B TIPOLEC] JTIKyBaHHS.

PesysnbraT gociimkeHHst Ta ix o6ropopenns. Kiii-
HiuyHa KapTHuHa cudinituaHoro 6ananomnocruty donbpmana
MOKE BapiloBaTH BiJl KJIACHYHHX €PO3MBHHX YpaXXeHb JI0
O1IIBII PIAKICHUX NPOSIBIB, TAKMX K IIUIbHA 1HOLIBTpaLis
i epureMaro3Hi saMu. [lamieHTr 3a3BUYail 3BEPTAIOTHCS 31
cKapramu Ha 0OXrodi epo3ii Ta HaOpsIK TOJIOBKH CTaTEBOTO
wieHa. Y OUTBIIOCTI BUNIAIKIB CLIOCTEPITa€THCS PETiOHATb-
HUH TiMbaneHiT.

JudepeHiiifHa MiarHOCTHKA BKIIOYA€ BUKIIOUCHHS
IHIIIMX 3aXBOPIOBAaHb, IO MOXYTh MaTH CXOXY KIiHIYHY
KapTHHY, A0 SIKMX BIJHOCATH BIpPYCHI Ta OakrepiaibHi,
napasurapHi iH(eKIii, TocTpi Ta XpOHIYHI 3aXBOPIOBAHHS
LIKIpH.

Jo BipycHHX, OakTepiallbHUX, Tapa3uTapHUX iHQeKIii
CTaTeBUX OPraHiB BiHOCSTH: reHiTalbHUN repnec, BILJI-
iHpeKmis (30KpeMa, IUIOCKI KOHIWIOMH), KaHAUIO3HUH
0aaHOMIOCTUT, CTPENTOKOKOBUH OanaHIiT, aHaepoOHU
Oamanit, OaNaHIT pH cTaTeBUX iHQEKIisX (M. genitalium,
C. trachomatis Ta inmi), ¢imsapios, amedias (pixko, 3a3Bu-
Yail y TOMOCEKCYaIbHUX YOJIOBIKIB).

Jlo 3axBOpIOBaHb IIKipH, SKi MOXYTh iIMITyBaTH CHU(i-
JTHYHI OamaHiT ab0 0aJaHOIOCTHT, HaJeKaTh: CKIIEpoa-
TpodiuHMI JMIIAK, YEPBOHUHN IJIACKUI JIUIIANH, CHHAPOM
Peiitepa, ncopias, bananiT 3yHa, ek3ema, (ikcoBaHA epH-
TeMa, ipUTaHTHUI a0 anepriuHuii KOHTaKTHUH JIePMaTuT,
rocTpuii HaOpSIK CTaTeBOTO WEHA, aHTIOHAOPSK, a TaKOXK
IIpe/ipakoBe 3aXBOPIOBaHHHA — epurporuasis Keiipa.
Enepriitauit crareBmii akT, opanpHHi a00 TeHITaIbHUI
CTaTeBHUH aKT, TPABMa, YKYCH KOMaX MOXYTh MaTH O3HAKH,
SIKi CXOKi Ha cudimitnaauit 6ananit @ompmaHa.

PosmisiHeMO  HaWOUTBII  MOMIMPEHI  3aXBOPIOBAHHS
B TPaKTHUIl JepMaTOBEHEpOJIOTa, 3 SKUMH HaldacTimie
MPOBOIATh AW(EpeHIiiiHy IiarHOCTUKY CHQLUIITHIHOTO
Oaanonoctuty dospMaHa.

OnHUM i3 OCHOBHHX 3aXBOPIOBaHb, SIKE CJIiJl BUKIIFOYHUTH
y niarHoctHui cudinituunoro Oananity donemana, € rep-
NeTHYHKi OaaHonocTut. ['epreTnyHi ypakeHHs 3a3BHYaii
XapaKTEepU3YIOThCS OONIOUMMH MyXUPISIME a00 BUpPa3KaMH
Ha CTaTeBUX OpraHax. BiqMiHHUMM prcaMu € rocTpuii mova-
TOK, BIAYYTTS IIEUiHHS 1 CBEPOIHHS, @ TAKOX MOKIIBA HasIB-
HICTh CHCTEMHHX CHMIITOMIB, TaKHX SIK JuxoMaHka. Cepo-
JIOTIYHI JOCHiIPKeHHST Ha Bipyc mpoctoro reprecy (HSV)
MOXYTh JOTIOMOTTH y BCTaHOBJICHHI JiarHO3Y.

Kananmo3anii 6aIaHONOCTUT BHKIUKAETHCS TPHOAMHU
pony Candida i 3a3BU9ail XapaKTepU3y€eThCS OLMMM chp-
HUCTHM HaJbOTOM, CBEPOIHHAM Ta MOYEPBOHIHHIM. Bia-
MIHHICTb BiJ| cudinitiuHoro 6ananity ®onbmaHa mnoJsrae

y BiZICyTHOCTI MHO)KUHHUX XBOPOOIMBUX epo3iii. JliarHoc-
THKA MIATBEPUKYETHCA MIKPOCKOMIYHUM JIOCIIIKCHHSIM
Ta KyJIBTypaJIbHHM METOJIOM. Y JIOCHI/DKEHHI, IpoBee-
HoMy M. Alsterholm et al., manientn 3 GanaHOIOCTUTOM
MaJll 3Ha4YHO OUIBIIY YacTOTy MO3WUTHBHHX KYJBTYp, HiXK
y KOHTpObHIH rpymi (59% 1 35% Biamosinuo) [3]. ¥ rpymi
0aMaHOMOCTUTY 30JIOTUCTHH CTa(iIOKOK OyB BHSBICHHI
y 19%, crpentoxoku rpynu B —y 9%, Candida albicans —
y 18%, Malassezia—y 23% naui€eHTiB. Y KOHTPOIBHIHN IrpyTi
S. aureus He BHUsABIEHO B3arail, Tomi Ak Candida albicans
BusiBNeHO y 7,7%, a Malassezia — y 23% namnientis [3].
HasBHICTD pisHHUX 30yIHHKIB HE CYNPOBOMKYBAIACS YiT-
KAMH KJIIHIYHUMH TPOSIBAMHU.

AJnepriuHuii KOHTAKTHUN I€pMaTUT MOXKE OyTH BUKIIH-
KaHW{ PiI3HUMU TIOJPpa3HUKAMH, TAKHMMHU SIK MUIOU1 3ac0o0H,
JlaTeKc, MEIMKaMEHTH TOLIO. 3aXBOPIOBaHHS XapaKTepu3y-
€TBCSl EPUTEMOIO, CBEpOIHHIM Ta BHCHIIAHHSAMH Ha IIKipi
CTaTeBHX opraiB. /Iy MiarHOCTHKH Ba)XJIMBO BpaxyBaTH
aHaMHe3 Malli€HTa Ta MOXJIMBHI KOHTAKT 3 aJlepreHaMu.

Beneprnuna mimMdorpanynsoma — 1e iH}eKIiitHe 3aXBO-
proBanus, cnpuanHene Chlamydia trachomatis. Xapakre-
PH3YETHCS HAsBHICTIO IEPBUHHOI BUPA3KH, sSIKa MOXKe OyTH
HETIOMITHOIO, 1 PO3BHTKOM Oomrogoro miMdanenity. s
MIATBEPIKSHHS IarHO3y BUKOPUCTOBYIOTHCS CEPOJIOTiUHI
nmociimkenns Ha Chlamydia trachomatis.

IeniTanbHi OOpONABKHM, CIPUYMHEHI BIpycOM marli-
nomu mroauau (HPV), MoxyTh iHONI HaragyBaru cudii-
TU4HI ypaxeHHs. OfHaK reHiTalbHI 00poJaBKy 3a3BUYail
0e300imicHI Ta MarOThb XapakTepHui BUNA. JliarHOCTHKA
0aszyeTbcs Ha KIIHIYHOMY OVl Ta TiCTONATOJIOTIYHOMY
OCIIKEHHI.

[Tcopiaz MoXxe MPOSABIATUCS YPAKESHHAMHU Ha CTATCBHX
OpraHax, CXOXXIMH Ha epo3ii Ipu CUPLTITHIHOMY OaJaHiTi.
OCHOBHI BiAMIHHOCTi — cpiOIACTi JTyCOYKH Ha MOBEPXHIi
ypaXeHuX IUITHOK. YacTo € iHIII THITOBI MICISI ypaXKeHHS
(KoJtiHa, JIIKTi, BOJIOCKCTA YacTHHA T0j0BH). JlabopaTopHe
MATBEPIKEHHS: OIOMCIs MIKIpH 3 XapaKTepPHUMH TiCTOJIO-
TYHUMH O3HAKaMH TICOPiasy.

Irom 3IICIHI (iHmm ingexunii, 1Mo nepenaroThes crare-
BUM IIUISIXOM ), TaKi SIK TOHOPEsI, XJIaMiJ1i03 Ta TPUXOMOHia3,
MOXKYTb BUKJIMKATH 3allajeHHsI TOJTIBKH Ta KPaiHbOI TUIOTI.
TonoBHI 03HAKK: BUIIUIEHHS 3 YpeTpH, OUIh Hij gac cedo-
BUITycKaHHs1. JIabopaTtopHe MiATBepIDKSHH: aHAIli3 Ma3Ka
3 ypetpu abo [IJIP-TecTr Ha BiAMOBIIHI TATOTEHU.

Epurponnazis Kefipa — 1e mepempakoBe 3axBOpIO-
BaHHSI, TIPOSBOM SKOi € YePBOHI OKpeMi IUIIMH Ha TOJiBII
CTaTeBOro wieHa. BoHO Moxe HaramyBaTu epo3HBHI ypa-
KeHHs rpu cudimiTiuHoMy Oamaniti PonpMana. Biorcis
€ KIIFOYOBUM METOIIOM s NuepeHiHHOT 1iarHOCTHKH.

JlabopaTtopHa niarHocTHKa CUQUIITHYHOTO OajaHiTy
®donpMaHa BKIIOYa€E NpsiMi MeTou BusiBieHHs 1. pallidum
Ta CepOJIOTIYHI TECTH.

[TpsiMi MeTomM JO3BOJISIIOTH OE3IIOCEPETHHO BHSBUTH
MiKpoopraHizM. BoHM BKIIOYarOTh TEMHOIONBHY MIKpO-
ckorito, [IJIP Ta npsiMe ryopeclieHTHE TeCTyBaHHS aHTHU-
1in Ha T. pallidum. 30e6iMpIIOTO 11 TECTH MOXYTH J03BO-
JUTH IaTHOCTYBATH CUQLIIC 10 OTPUMAHHS CEPOIOTITHOI
BiJNOBi/i, KONMH KITiHIYHA KapTHHA THUIIOBA IS CUQLIICY,
ajie cepoJIOTiYHI TECTH HETaTUBHI.

CepoJsIoriyHuX TECTIB ICHY€ 2 pi3HI THIIH, IO KJIacH-
(biKoBaHi Ha OCHOBI THITy aHTHI'€HY, IPOTH SIKOTO CIIPSIMO-
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BaHi aHTUTLIA. TPernoHeMHI TeCTH BUSBJISIOTH aHTUTLIIA JI0
oiunkiB 7. pallidum. HeTpernoHeMH1 TECTH BUSBIIAIOTH aHTH-
TiJIa, CIIPSIMOBAHI MPOTH JIMOITHUX aHTUTEHIB, TTOIIKOIKe-
HUX KJIITHH TOCIOAaps i, MOXKJIMBO, BiJ TpermoHeM. O0uBa
TECTH BUKOPHCTOBYIOTHCS [UIS MIATBEP/KEHHS 1H(PEKIiT Ta
BH3HAYEHHS aKTHBHOCTI 3aXBOPIOBAHH.

TpernoHeMHi TeCTH BKITIOYAIOTh aHANI3 MiKpOI€MarIFOTH-
Hatii it 7. pallidum, armotrHanio yactuaoK 1. pallidum,
aHani3 remanmotrHAil 1. pallidum, Tect mormmHAHHS QITy-
opecueHTHUX TperoHeMHuX aHTHTLT (FTA-ABS), a Takox
XEMOJIOMIHECIIEHTHIH iIMyHOaHai3 Ta iMyHO(EepMEHTHUH
aHaJIi3, sIKi BUABILIIOTH aHTHUTLIA 0 TpernoneM [4]. Pesyib-
TaTH LUX TECTIB 3a3BUYail MOBIIOMIISIOTHCS SK PEAKTHBHI
ab0 HepeakTHBHI. PeakTHMBHICTh Ha TPEMOHEMHHMH TeCT
o3Havae iH(eKIilo, aje BOHA HE BU3HAYaE, YM € iH]eKIisa
HEIOJaBHBOIO YH BiJJIATICHOO, YH 11 JIIKYBaJIU YH Hi.

Jlo HeTpenoHeMHUX TECTiB HaJleKaTh TPU THIH: TECT
mBuaKoro peariny mrasmu (RPR), maGoparoprnit tect
JOCTIDKeHHsT BeHepuaHuX 3axBoproBanb (VDRL) i tect
TOJIYiIMHOBOTO YEPBOHOTO CHPOBATKH. Lli TecTH 3a3Buyaii
pearyroTh 3 aHTUTLIaMH 0 iMyHOII00yIiHy M Ta iMyHO-
m100yiniHy G. PesynbsraTé X TECTIiB € HAMiBKITBKICHUMH,
BiZIOOpakaroTh AKTHUBHICTH 1HQEKIi, 1 MOBIJOMIISIOTHCS
SK THTP AHTHUTLI, 1[0 BimOOpakae€ KiIbKICTh PO3BEICHD,
y SIKUX aKTHBHICTh yce Iie BHsBISETbCs. CepoKoHBepCis
BiZIOyBa€eThCsl MPUONN3HO Yepe3 3 TIKHI, ane MOXe TpH-
Baru 10 6 TrxHIB [4]. OTxe, MalieHTH MOXYTh MaTH Tiep-
BUHHMH cHU(UIIC 1 CIOYaTKy MaTH HETaTWBHI CEpOJIOTIuHi
TecTd. 3a3BHYail TUTPH 3 4acOM 3HWIKYIOTBCS, YacTo JI0
HEBU3HAUYBAaHUX TUTPIB IICJISl YCIIIIHOTO JIIKYBaHHS.

Y MHUHYJOMY i/l 4ac TECTYBaHHS Ha KIIHIYHI pe3yiib-
TaTh abo 3 METOK CKPHUHIHI'Y BUKOPHCTOBYBAJIHCS HETpe-
moHeMHi Tectu (Hampukman, RPR abo VDRL). Sxmo
HETPEHOHEMHUH TecT OyB IIO3UTHBHHM, ITPOBOIMBCS
MiATBEPIKYIOUNH TpenoHeMHHN TecT (Hampukiax, FTA-
ABS). OnHak mosiBa aBTOMaTH30BaHOTO Ta MIBUIKOTO Tpe-
NOHEMHOTO TECTYBaHHS JIO3BOJIMJIA 3MIHUTH aJTOPUTM
[5]. TakuM 4yuHOM, 3apa3 IMIHMPOKO MPUHHATO MpPU3HAYaTH
TPENOHEMHUH TECT SIK IMOYaTKOBHU JiarHOCTUYHHH 3acil.
B yMoBax BHCOKOI MOIIMPEHOCTI Ll CTpATEerist BUIIISAAE
E€KOHOMIYHO e(ekTuBHOO [6].

Jns mikyBaHHS cudiniTnaHOrO Ganmanomnoctuty Poib-
MaHa 3aCTOCOBYIOTh CXeMH 3 €BPOIEHCHKOT peKOMeHaaLliT
3 nmikyBaHHS cudimicy [7].

Juis BapiaHTa Teparmii mepiroi tiHii ciryrye OeH3aTiHH OeH-
smwmeHinwtH G (BPG) 2,4 ma O/l BHYTpiOIHEOM S30BO,
BBOJIUTHCS y BUIVISALI OfHi€i iH’ekuii 2,4 MinbpiiOHA OIH-
HUIb a00 MBOX OKpeMuXx iH’ekmii o 1,2 miaH O] y KOXKHY
CIJTHHUIIIO OHOPA30RBO.

VY pasi BapiaHTy Tepamii Ipyroi JiHIii 3aCTOCOBYIOTbH
npokain OensmwineHiiin 600 000 OJ] momHs OpOTs-
rom 10-14 nniB abo nedrpuakcon 1 r BHYTpIIIHBOBEHHO
B OJHIH 1000BI#1 1031 mpoTsrom 10 qHiB (y pasi HopyuieHHs
3TOpTaHHS KPOBI).

Skmio y mamieHTa € ajueprist Ha MeHIIIiH a00 HEMOX-
JMBICTh MApEHTEPATBLHOTO JIIKYBaHHS, TO 3aCTOCOBYIOThH
nokcunminia 200 Mr Ha aeHb (a06o 100 Mr aBidYi Ha JEHB,
a6o y BurAai omHOpas3oBoi qo3u 200 Mr) mepopaisHO Mpo-
TsroM 14 mHiB.

Y KoHTeKCTI BHKIIaZeHOT iH(opMallii HaBeaeMo KiIiHiY-
HUW BUNAAOK cudinituyHoro OanaHonoctury donbmana

BHUIIALOK I3 JIIKAPCBEKOI IPAKTUKH

3 Hamoi npaktuku. PoTorpadivyHi Ta KIIHIUHI 3amucH
Oy 103BOJICHI TTAIIEHTOM JJIs MyOTiKaIil, 3riJHO 31 CTaH-
JAPTHOO (hOPMOIO 3TOJH, MiAMUCAHOI HUM. 300paXKCHHS
1 HaBEJICHI JJaHi He TO3BOJISIFOTH HOTo 11eHTH(]iKyBaTH.

KJITHIYHUI BUITIAJIOK

Mamienr I., 1975 p.=H., 3BepHYBca 18 OepesHs
2024 poky [0 IIKipHO-BEHEPOJIOTIYHOTO BiIIINICHHS MpPU
KHIT «Oznecpkwii perioHanbHUH KIIIHIYHAN TPOTHITYXITIH-
Huil neaTp» OOPy» 3i ckapramMu Ha MOIIKOMKEHHS MIKipH
Ha CTaTeBOMY WIEHI.

3 aHamHe3y 3aXBOPIOBAHHS: BimdyBae cebe XBOPHM
MPOTATOM 3 TIDKHIB. 3 TOSBOIO CKapr MaIieHT 00CTe-
’KYBaBCsl y IPHUBATHOIO JIEPMATOBEHEPOJIOra 3 MPUBOLY
3TICII. Ha pagicts namieHTa BipyCHHX Ta iH(EKLIHHUX
3aXBOPIOBaHb, SIKI MEPEIaloThCsS CTaTEeBUM IIISIXOM, HE
BUSIBJICHO, B TOMY YHCIIi CEpOJIOTI4HI aHali3u Ha cudiiic
Oy/u HeraTHBHI, aje cKapru 30epiranucs.

AHaMHe3 )KUTTS: OJIpYy>KeHUH 61m3bKo 15 pokis. Bunan-
KOBHX CTaTeBHX 3B’s3KiB He Oyino. B MuHynomy 3arepeuye
HasBHICTh Ta JIKyBaHHS 3aXBOPIOBaHb, IO MEPEHAIOTHCS
CTaTeBHUM IIUIIXOM, y TOMY YHCIHI i cuimicom.

OO0’cKTHBHHMII CTAH Ha MOMEHT HAIXOMKEHHS. O€3
ocobnmmBOCTEl, Temmeparypa Tina 36,6 °C. Hlkipa
Tynay0a dncra, 6e3 BUCHIIAHB; CIIM30BI OOOJOHKH POTOBOT
MOPOKHUHU Ta MEpiaHaNIbHOT JUISHKHA — 03 IaTOI0r TYHIX
3MiH. 30BHIIlIHI cTareBi opranu chopMoOBaHi MPaBUIIBHO.
30BHIINIHI cTaTeBi OpraHu copMoBaHi npaBmwibHO. Oz
BUSIBMB Ha TOJIOBIL CTaTeBOro 4je€Ha Ta Ha CIM30Bii vac-
THHI 3a/HbOT MOBEPXHI KPalHBOI IJIOTI CTATEBOTO 4YJIEHA
IHQIIBTPAaTHBHI €PO3UBHO-EPUTEMATO3HI YpaKeHHS 3 HEBE-
JIMKOI0 KiNbKicTIO ekcymamii (puc. 1). YpakeHHS Manu
OKpyTITy (opmy, po3mipamu B miamerpi Bix 0,2 mo 0,5 cM,
y pa3i mambnamii SKUX Big9yBaJlOCh TBEpIE YIIUTbHEHHS.
Heznaunmii HaOpsIK Ha TONOBII CTATEBOTO WICHA BKa3yBaB
Ha TOCTpHWH 3amaibHUH mpouec. Buminens 3 yperpu He
cnocrepiranock. O0cTexeHHs TiM(OBY3IIIB MMOKA3aI0 IBO-
CTOPOHHIO TaxoBy ajeHomnarito. Jlimdparuuui By3iu mManu
po3mip 10 1 cM, 06e300IIiCHI, NITBHOCTACTUYHOT KOHCHUC-
TEeHIIi, pyXJIMBi, IKipa HaJ HUIMHU HE 3MiHEHa.

JlaGopaTopHi mocaikeHHsI: y 3arajbHUX aHaii3ax
KpOBi Ta ceyi BiAXWICHb BiJl HOPM HE BUsBICHO. B 0io-
XIMIYHOMY aHaji3y KpoBi OyiaM 3aBHIIEHI: TPUIIILEPUIN
1,88 mmol/L (pedepentni 3nauenns — 0,45—1,70 mmol/L),
mmoko3a kpoBi 5,9 mmol/L (pedepeHTHI 3HaYeHHS —
4,0-5,8 mmol/L), Tumonosa npoba 4,7 On/SH (pedepentHi
3HaueHHs — 0-4 Op/SH). Cepex mOKa3HHKIB CHCTEMH
3rOpTaHHS KpoBi OyB 3aBuIeHMH ¢idpuHOoTeH A 4,15 g/L
(pedepentHi 3HayeHus — 2—4 g/L). B aHainizi peBMOnpoO
OyB 3aBuieHuii C-peakruBuuit 6ok 6,90 IU/mL (pede-
penTHi 3Ha4eHHs — 0-5,0 IU/mL).

CepoustoriuHe 06cTeKEeHHS [[LOTO MMAIliEHTA OKA3aJI0
TaKi pe3yJbraTu:

— Peakuis Baccepmana — pesynsrar HeratuHUi (pede-
peHTHI 3HaYeHHS — MeHme 0,9 On — HeraTHBHUHA pe3yIb-
tat, Oumpme 1,1 Om — mo3wruBHMIA pe3ymsrat; 0,9-1,1
On — morpaHuyHe 3HAYCHHS (PEKOMEH/IOBAHO MOBTOpPHE
TocIimKeHHs yepe3 2 Tmk.) Big 18.03.2024.

— Kinmekicauit meroq PMII — pesynbrar HeraTHBHHI
(pedepenTHi 3HaueHHs — HeraTuBHUN) Big 18.03.2024.

— Sxicauit metonq PMII — pe3ynbraT mo3uTUBHUN 3+
(pedbepenTHi 3Ha4UeHHs — HeratuBHU#) Big 18.03.2024.
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Puc. 1. OcobmBoCTi BUCUIIaHD Y IALIEHTA
i3 cudinirnunum 6ananonocrurom PojibMaHa

— Busnauenns cymapaux avtutin (IgM + IgG) mo
Treponeta pallidum wmetomoMm iMyHO(EPMEHTHOTO aHa-
i3y BUSIBEB MO3UTHBHHA pe3ynsrar — OI1=2,197 On I'3 =
0,127 (pedepentHi 3HaueHHs — menbiie 1,0 Ox — Herarus-
HU pe3ynbrar; Oinbiie 1,0 — MO3UTUBHUIN pe3yabTar) Bif
18.03.2024.

— PI®-abcopOoBaHa — pe3ynbrar IMO3UTHBHUN 3+
(pedepenTHi 3HaUeHHS — HeratuBHUIA) Bix 18.03.2024.

3a J101oMOr010 TEMHOIOIBEHOT MIKPOCKOIT 3 BiJOKpeM-
JIIOBAHOTO Ypa)XEHHsS Ha TOJIOBII CTAaTeBOro 4jeHa Oyina
BusiBiieHa Omifa Tpenonema (7. pallidum).

Amnrrutina no BUI, HBsAg, antuHCV He BusBIeHi Bin
18.03.2024.

BakrepiockoniuHe Ta 6aKkTepiosioriune 06cTe:KeHHA
BUAIJIEHb 3 yPETPH HE BHUSABWIO CYIIyTHBOI CEYOCTAaTEBOI
iHbeKIl.

ITig wac oOcrexxeHHs IPYXUHH MalieHTra y Hei OyB
BCTAHOBJIGHUI [iarHo3: cHu(Iic NpPUXOBaHMW paHHIH
(AS51.5).

Ha migcraBi aHaMHECTHMYHMX Ta KIIHIYHHUX JAHUX,
BUSIBJICHHS JDKEpesa 3apakeHHs, a TaKoX J1abopaTopHOro
0oOCTeXKeHHsT BCTaHOBJIECHO aiarHo3 Bixm 20.03.2024: mep-
BUHHHMH cuinic crareBux opranis (A51.0). Cudimitnannit
6amanonoctut @onpmMaHa.

[Ipu3HaveHo cnenmdivHe JTiKyBaHHS: HeTprakcoH 1 T
BHYTPIIIHFOBEHHO Ha 100y mpotsirom 10 1mHiB.

JlikyBaHHS OTpHMaB y MOBHOMY o0O0cCs3i, MOOIYHHX
e(eKTIB HE CIOCTEPIraioch.

JlokanbHUI cTaTyC HAa MOMCHT BHIIMCKH: IIKIpa Tyayba
Ta BUJUMI CIU30BI 00OJIOHKY BiJIbHI BiJi BUCUIIAHbD.

3arajbpHe J1a0opaTopHe MOCTIIKeHHsI: Ol0XIMIUHUIMA
aHaJIi3 KpOBi, TOKa3HUKU CHCTEMH 3TOPTaHH: KPOBI, aHaIIi3
Ha PeBMOITPOOH IMOBEPHYIUCS JI0 HOPMH.

Kuainiko-ceposnoriuanii koHTpoans 3a 02.04.2024 ta
07.06.2024:

— Peakmist Baccepmana — pe3ynbTar MO3UTHBHHUMA Bif
02.04.2024.

— Kinpkicanit meton PMII — pesynsrar mo3UTHBHUH
(1:2) Big 02.04.2024.

— SlkicHuii Mmetog PMIT — pe3ynbrar no3utuBHui 4+ Bif
02.04.2024.

— Bwusnauenns cymapamx antutin (IgM + IgG) mo
Treponema pallidum meTogoM iMmyHO(pEpPMEHTHOTO aHATIiZy
BHSIBIJIO TIO3UTHBHUMN pe3ynsTar Big 02.04.2024.

— PId-abcopboBana — pe3ysbTar MO3UTHBHUI 3+ Bin
02.04.2024.

— Peaxiiisn Baccepmana — pesyabrar HEraTHBHHMA BiJ
07.06.2024.

— Kinbkicauit metox PMII — pe3ynbsrar HeraTUBHUH BiJl
07.06.2024.

— Sxicamii Mmetox PMII — pe3ynsraT NO3UTUBHIIA 2+ BiJl
07.06.2024.

— Busnauenns cymapamx antutin (IgM + IgG) no
Treponema pallidum meTogoM iMyHO(pEpPMEHTHOTO aHATIIZy
BUSIBIJIO TIO3UTHBHUMN pe3yiasTar Big 07.06.2024.

— PI®-abcopboBana — pe3ynbTar MO3UTHBHUHN 3+ Bix
07.06.2024.

TakuM 4MHOM, Ha Mi/ICTaBi NPOBEACHOTO KJIiHIKO-CEepo-
JIOTIYHOTO KOHTPOJIIO BUIHO, 10 HETPEIIOHEMHI TECTH, SIKi
€ MOKa3HMKOM aKTUBHOCTI iH(]eK1il Ta eheKTUBHOCTI JIKY-
BaHHs, MAlOTh TEHJICHIIO JI0 HeraTHBalii, O CBiTYUTH
PO yCIIIIHE YCYHEHHS aKTHUBHOI ()a3u 3aXBOPIOBaHHSI.
BomHouac TpernoHeMHi TECTH 3aIMIIAIOTHCS TO3UTHBHUMU,
1110 € THIIOBUM IIiCJIs IepeHeceHol cnduriTHaHol iHdeKmii,
OCKIJIBKA BOHH MOXKYTb 3aJIHIIATUCS MO3HTHBHHMH IIPO-
TATOM yCBOTO KHTTS, BifoOpaxarodn (hakT MepeHeceHOro
3aXBOPIOBAHHS, a HE HOTO akTHBHY (azy.

BucHoku. OmnmcaHuil BHIAIOK i3 TPAKTHKH SBIISE
iHTEepec He TUIbKH y 3B’SI3KY 3 BHKIIOYHO PIIKICHOIO KITi-
HIYHOIO KapTUHOIO, aJie i uepe3 BaXKIIMBICTh YCBIIOMIICHHS
HEOOXITHOCTI PETEIHLHOr0 OOCTEKEHHS Ta BUSABJICHHS CTa-
TEBUX KOHTAKTIB, SIKi MOXKYTh OYTH JDKEPEJIOM 3apakeHHSI.
HeoOxinHo BpaxoByBaTH, IO cHU}iic Moxe nepedyBaTH
Yy CEpOHETaTUBHOMY II€piofi, KOJMHM KIIIHIYHI CHMITOMH
B)KE MPOSIBIISIFOTHCS], aJIe CEPOJIOTIYHI TECTH MOXKYTh 1 HE
MIOKa3yBaTH MO3UTHBHUX pe3ynbrariB. Lle BaxkiamBo Bpaxo-
BYBAaTH, OCKUJTBKH TPOSIBH CH(DITTICY MOXYTh 3HUKATH Oe3
JKyBaHHS, aye 30yIHUK 3aJUIIAETHCS B OPTaHi3Mi JTIOIHHA
Ta Bpaka€ BHYTPIITHI OpTaHH, IPUBOISIIN 10 iXHBOI JHIC-
(yHKIii, 0 MM 1 CHOCTepirajd MmiJ Yac MOHITOPHHTY
3arajibHUX Ta OIOXIMIYHMX MOKa3HHKIB KPOBI Ha MOYATKY
JIKyBaHHS Ta Micis HOro 3aBepIleHHSI.

86 ISSN 2226-2008 OJIECEKUI MEJIMUHUI )KYPHAJI Ne 6 (191) 2024



MoxxJiuBi yTpyaHeHHs B audepeHIianbHiil aiarHoc-
TUI cUdiTiTHYHOrO Oananomoctuty dojabMaHa TaKOK
MalOTh BEJHMKE 3HAueHHsS. [H(ITBTpaTUBHI OKpyINIi epo-
3MBHO-€PUTEMATO3HI YPAXKCHHS 3 HEBEJHMKOIO KiJIBbKICTIO
eKcynamii Ha TOJOBLI CTaTeBOr0 WIEHA Ta Ha CIM30BIH
YacTUHI 33JHHOT NOBEPXHI KPalHBOI IIOTI MOXYTh iMi-
TyBaTW BipyCHi, OakTepiallbHi, MapasuTapHi iHQEKii
CTaTeBUX OpraHiB, Taki SK reHiTampHHU reprec, BIIJI-
iH(peKis, KaHANIO3HUH 0ATaHOTIOCTHT, CTPENTOKOKOBUH
OamaHiT, aHaepoOHui OanaHiT, OamaHIT TpPH CTATEBHX
iHpexmisx, dingapios, amebias.

Kpim iH(}eKmiHHUX 3aXBOPIOBaHb, TaKOX CIiJ Bpa-
XOBYBaTH pi3HI J€PMarojIOTi4Hi CTaHM, Taki K CKIepoa-
TpodiuHHUI JNUIIAK, YEePBOHUHN IJIACKUI JIUIIAH, CHHAPOM
PetiTepa, ncopia3, bananiT 3yHa, ek3ema, (hikcoBaHA epH-

BHUIIALOK I3 JIIKAPCBEKOI IPAKTUKH

TeMa, IpUTaHTHUI 200 ajepriuHuil KOHTAKTHUH JEPMaTHUT,
TOCTpUi HAOPSAK CTaTEBOTO WiCHA, aHTOHAOPSK Ta HABITh
nepenpakoBi 3aXBOPIOBaHHS, TakKi K epuTporuiasis Keiipa,
SKI MOXKYTh MaTH KIIIHIYHY KapTHHY, CXOKY Ha KIIHIYHY
KapTHHY cudiriTHYHOro OanaHiTy abo O0aJaHONOCTUTY
®donpmaHa.

TakuM YHHOM, IUIsI TOYHOTO MiarHO3y HEOOXiTHUHA
KOMIUTEKCHHH TiJIXi/l, IO BKITFOYAE AeTadbHUN 30ip aHAM-
He3y, peTeNbHUNA KITIHIYHANA OIS, CEePOJIOTiYHI OaKTepi-
OCKOTIYHI, OaKTepiONOTiYHI TECTH Ta 3aCTOCYBAaHHS TEM-
HOMOIBHOI Mikpockomii ado ITJIP mixg wac mocmimKeHHs
BITOKPEMIICHOTO 3 €po3iii abo Bupaszok. lle m03BOIHTH
YHUKHYTH TOMHWJIKOBUX JIarHO3IB Ta NMpPU3HAYUTH edek-
TUBHE JIIKYBaHHI, 3a[100Iral0ur MPOTPECYBAHHIO 3aXBOPIO-
BaHHS Ta HOT0 YCKIIaIHEHHSIM.
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MOP®OJOTTYHI JOCJIIKEHHS IK CKJIAJHUK TOTOXKHOCTI
JIIKAPCBKOI POCJIUHHOI CUPOBUHU

13amopi3bKuii AepKaBHUI MEUKO-(hapMalleBTUYHIN YHIBEPCHUTET, 3aOpiKs, YKpaiHa
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SKuiBCchKHii HAlllOHANBHUI YHIBEPCUTET TEXHOJIOTIH Ta nu3aiiny, Kuis, Ykpaina
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0. B. I'peuanal,|A. T. Cep6in?, O. O. Cauiii®, O. €. OkceHiok’

MOP®OJIOTTYHT TOCATIKEHHA K CKJIATHAK TOTOXHOCTI JIKAPCHKOI POCTTMHHOT CHPOBAHH

13anopiseruii depocasnuii meduxo-papmayesmuunuil ynisepcumem, 3anopixcoics, Yrpaina

2Jlyeancokuil Oeporcasnuil meduunutl ynigsepcumem, Piene, Vikpaina

*Kuiscorutl HayionaisHuil yHieepcumem mexuonoziti ma ousaiiny, Kuis, Yxpaina

Crarts mpUcBsYeHa JOCITI/KSHHIM MiKPOCKOIIT HaI3eMHOT YaCTUHU POCIUHHOI cupoBuHHU Trifolium pratense i Artemisia absinthium Ha
kadenpi papmakorHo3ii, Gpapmakonorii Ta 60TaHIKK 3amOPi3bKOTo JIEPKABHOTO METUKO-(hapMAaIleBTHYHOTO YHIBEPCUTETY JUIS OTOTOKHEHHS,
4iTKOi ieHTH(DiKAIT Ta 3HAXOMIKEHHS IEBHUX CHEHHU(PIYHUX AIarHOCTUIHUX CTPYKTYP, IO MOYKHA BBaKATH XEMOTAaKCOHOMIYHIMH MapKepa-
MH Yy HiATBEPPKEHHI iICHTUYHOCTI MaTepiaiB JIIkapchkol POCINHHOI CHPOBHHH omucaM. PociiHHuMI MaTepian 3i0panuil y mepios akTHBHOTO
LBITIHHS POCIIVH Y TIEPEAMICT] 3amopioKs, CYIIMIIH ITi] HaBiCOM Ta BUKOPHCTOBYBAIIM MPENApaTH CBDKUX Ta BUCYIIEHUX JIMCTKIB, cTeber,
KBITOK TIiCIISL KT SITIHHS Y po34uHi JTyry. DiKCyBay, BAMIpIOBAHHS POBOMAIIIN Y 5 TOBTOPEHHSX, CTATHCTHYHO 00pOOIISITH. 3apOOHOBAHO
Jofaty ineHTHQiKalio Haa3eMHOT YaCTHHH POCIMHHOT CUPOBUHU Artemisia absinthium i Trifolium pratense 3a MiKpOCKOIIYHUMH AiarHOC-
THYHMMH O03HAKAMH, XapaKTePHUMU IS TUIIKOBHX 3€peH, JIUCTS, cTelna.

Kuro4osi ci10Ba: MikpocKorisi, pOCIMHHA CHPOBHHA, (GapMaKOTHOCTHYHI JOCIiKCHHSL.

UDC 615.322.073: 53.086

0. V. Grechanal,|A. G. Serbin?, O. O. Saliy?, O. Ye. Okseniyk?

MORPHOLOGICA STUDIES AS A COMPONENT OF THE IDENTITY OF MEDICINAL PLANT RAW
MATERIALS

Zaporizhzhia State Medical and Pharmaceutical University, Zaporizhzhia, Ukraine

’Luhansk National Medical University, Rivne, Ukraine

IKyiv National University of Technologies and Design, Kyiv, Ukraine

The aim of the study is to conduct microscopic, phytochemical, and pharmacological examinations and identify diagnostic signs for
Artemisia absinthium and Trifolium pratense at the Department of Pharmacognosy, Pharmacology, and Botany of Zaporizhzhia State Medical
and Pharmaceutical University.

Methods. Plant material was harvested during the period of active plant flowering in the suburbs of Zaporizhzhia. The raw material
was dried undercover. For microscopic analysis it was used leaves, stems, and flowers pre-boiled in NaOH without using color matters. The
temporary preparations have been studied by microscope “Axioskop 40” (Germany). Photographic evidence was created via Canon PS G7
(Japan) camera, measurements were carried out in 20 repetitions using AxioVision Rel. 4.7, and statistical processing (mean value, error,
variation coefficient) was performed in the Microsoft Excel program.

Results. The authors propose to add identification the “Trifolii inflorescences” following microscopic diagnostic features peculiar to
pollen grains, folia, and stem.

Key words: microscopy, raw materials, pharmacognosy.

Atictposi (Asteraceae) Ta booosi (Fabaceae) € Haiib11b-
HIMMH POAMHAMU cepe]] KBITKOBUX pociiiH. boOoBi mopins-
10Th Ha TpH migpoaunu: Caesalpinioideae, Mimosoideae,

© O. B. I'peuana,|A. T. Cep6inl, O. O. Cauiii Ta iH, 2024
CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 m

Papilionoideae. Y ponuui A#icTpoBi HapaxoByrOTh 12 mia-
poaus [4]. IlIupokum € 610pi3HOMAHITTS MPEICTABHUKIB —
OJIHOpIYHI Ta OaraTopiuHi BHIM TpaB, YarapHHKIB, JiaH,
JIepeB, L0 TPAIUISIOTHCS 110 BCIX KOHTHHEHTaX, Y TOMY
YHCITI IMUPOKO NpencTaBieHi y ¢uiopi Ykpainu [2; 6; 7].
PociuHHicTh Hamoro kparo Oarara Ha KUTBKICTH BHJIB
Ta ITiBUJIIB, YTBOPIOIOYN BHYTPIITHHOBHUIOBI «IIEPEXPECHI»
(dopMH, YCKIATHIOIOYH TPOLEC YITKOTO iarHOCTYBaHHS
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BUIIIB Y NPHUPOJHUX YMOBAX ITiJl 4ac 3aroTiBji Ta OTOTOXK-
HEHHsI BUCYIICHO] JTIKapChKOT POCIIMHHOT CHPOBHHH [2].

Mopdosoriyauii omuc, MOmyK IijJ 4ac MiKpOCKOIiY-
HUX JOCII/DKCHb I1HIUBIAyaJIbHUX OCOONUBOCTEH BUIY
BBA)KAIOTHCSl OIHUMHU 3 OCHOBHHX €TaliB JIIarHOCTHKH Ta
ineHTH(iKamii CHPOBHHHM aHAITHYHOIO HOPMATHBHOIO
JIoKyMeHTarier. JlitepaTypHi [kepena MICTITH 1HQOp-
MaIlifo moao izeHTudikaii Hax3eMHol yactuau Trifolium
pratense 1 Artemisia absinthium y ¢nopi ta cepexn repoap-
HUX 3pa3skiB. [IpoTe y IpUpOIHNX YMOBaX pa3oM POCTYTh
BEJIMKI KUTBKOCTI TPOMIXKHUX (TIepeXigHux) GopM 3 Mo€e-
HAHHUMHM 30BHIIIHIMH O3HaKaMu HehapMaKOICHHUX BHIIB
KOHIOIIMHA Ta TOJNUHY, YHEMOXJIMBIIOIOYN 3aroTiBIO
SIKICHOT JIIKapChKOi POCIMHHOT CUPOBUHU a00 3HIKYIOUH
11 yucnoBi mokasHuku. J[o ommcaHux (akTopiB MOXHA
JIOZIATH TAKOX CTaH OIMHKCIB KJIACHYHOI OOTaHIuHOi MOp(o-
JIoTi{ Ta aHAaTOMIi POCIIMHH, 1[0 CYTTEBO BiJPi3HAETHCS BiJ
(hapMaKOTHOCTUYHHUX Yepe3 CIEelU(IYHOCTI MOCTaHOBKH
3aBIaHHS, MATOTOBICHOCTI (DaXiBIIiB Ta HABHOCTI 00JIa-
HaHHsI IEBHOTO KJIacy.

Sk JTiKapChKy POCIMHHY CHPOBHUHY KOHIOIIMHH JTYIHOT
BHKOPHUCTOBYIOTH CyUBITTA [1; 2]. V epxasniit @apmaxo-
el Ykpainu € MmoHorpadis « KOHIOIIWHY JTy9HOT CyIBITTS».
Ipote niTepaTypHi JKepena KOHIOUIMHY PO3NIANAIOTH K
iy pociuHy (Tpara) i, 3 ODISALY Ha BIIHOCHO HEBEIHKY
3[aTHICTh 10 BiAPOCTAHHS MICIs 3pi3aHHsl, el NPUPOAHUIT
pecypc morpedye OLIBII TOAWIHMBOTO CTABICHHS.

Harernep y nouryky HOBHX JKEpelN ITOTIOBHEHHSI PUHKY
¢itomnpernapariB BiJ3Ha4€HO aKTUBHI (ITOXIMIUHI Ta JOCITI-
JDKEHHS in Silico IpecTaBHUKIB POy ITOJIMH Ta KOHIOIINHA.
BueHi mOBIIOMIISIOTE TIPO BHCOKHI PiBEHb BMICTY (hJIaBOH-
DTKO3WTY Ta HOTo IOXIITHOTO TIKO3WUIMANOHATy (KBeplie-
THH JIACTS; KBEPUETHH 1 KeMIiepoi KBITOK), i30(p1aBOHIB
(GioxaHiH A, (DOPMOHOHETHH JIUCTS Ta KBITOK) y JTiKapChKii
POCTMHHIN CHPOBHHI KOHIOIIIMHU Y€PBOHOI [2; 5; 6; 7;8].

EtaHonbHUI €KCTpaKT MOJIKMHY TipKOTO aKTHBHO IPOTH-
JisiB TOKCOIuTa3Mam [3].

TuMm He MeHII y pa3i IUPOKHUX MOUTYKOBHX HAIpsIMiB
¢iToximii 1 apmakosorii BUIIB KOHIOIIMHU Ta IOJIHHY
aHaTOMIYHA MIKpPOCKONIYHa ieHTH(iKallis BUCBITICHA HE
JIOCHTb.

MeTta Hamoi poOOTH — JAOCIIANTH JIKAPChKI POCIMHI
MOJIMHY TiPKOTO Ta KOHIOIIMHH JIYYHOI, 3HAXOASYH BiX-
MIHHOCTI, IPUTaMaHHI OKPEMUM OOTaHIYHUM BHIaM, Bif-
PI3HSIOYN 1X BiJ JO3BOJICHMX Ta/a00 HEJO3BOJCHUX JOMi-
IIOK iHIIUX BUIB, y3araJbHIOIOYH JEAKi MOPPOMETPHYIHI
IapaMeTpy BEreTaTUBHUX Ta TeHEPAaTUBHUX OPTaHiB JiKap-
CbKO1 POCJIMHHOI CUPOBHHH KOHIOIIMHU JYYHOI Ta MOJIUHY
ripkoro. Po3muprorodn 1aHi ONucy CUPOBHHH, 3HAXOMIIH
NeBHi crenuivyHi JIarHOCTHYHI CTPYKTYPH, LIO MOXHA
BBa)KaTW XEMOTAaKCOHOMIYHUMH MapKepaMHu y MiATBep-
JDKEHHI 1EHTHYHOCTI MaTepialiiB JIKapchKOi POCIMHHOT
CHPOBHHH OITHCAM.

Marepiayu i MeToau JocaixKeHHs1. {7151 BUKITIOUYEHHS
MOXJIMBOCTE BWHHKHEHHS Bapiamii (BIUTUB 30BHIMI-
HIX YMOB MIiCII€3pOCTaHHs, CE30HHHX METCOPOJIOTIYHHX
YMOB, BiKY) Y JOCTIIKCHHSIX BHUKOPHUCTOBYBAIH POCIIHA
Artemisia absinthium L. ta Trifolium pratense L., Bupo-
IeH1 3 KOJIEKIIHHOTO HaciHH Kadeapu OoraHiku Hario-
HaJBpHOTO yHiBepcureTy iM. Kapasina, XapkiB, Ykpaina,
B OJIHAKOBHX YMOBaXx.

SAPMAKOJIOI'IA I <$APMAIIIA

Marepian Ui MIKpOCKOIIYHOTO JOCIHI/PKEHHST 30u-
paBcst y mepion HalHOLIBLIOT MPOXYKTUBHOCTI JIIKapChKOT
pocnuHHOI cHpoBHHU — y (eHodaszu macoBoi OyToHi3a-
il — MoYaTrky UBITiHHA (Ye€pBEHb — CEPIIEHb) HAa TEPUTO-
pii 3anopizekoi obmacti (emT Ipumopcrske BacumiBcbkoi
rpomanu [47°37'28" mH. 1., 35°17'39" cx. n.]; mocmigHa
nitstHKa kadeapu hapmakoraosii, hapmakoIorii i 0oTaHiKK
3[AM®Y). CupoBHHY CYIIWIH il HABiCOM, Y OOpE MPOBi-
TPIOBAaHOMY MIiCIIi, 3aI100irafodu mepecymeHoCTi.

Jns mocnimkeHb BUKOPUCTOBYBAJIM CBUKHH, (ikcoBa-
HUHM y CyMilI DIilepuH — COUPT eTwIoBuid 96% — Boma
oummiena (1: 1: 1), a Takok MaTepian repbapiro, momepe-
JIHBO MPOBapeHuil y 5% BOAHOMY PO3UHMHI HATPIIO TiAPO-
kcuay Oe3 BHKOPHUCTAaHHS OapBHHUKIB; IONEpeuHi 3pi3u
pobuu sie3om [2]. [oTyBaMCh TUMYACOBI Mpemapary.

BuBuanu Mopdosnoro-anaToMidHi 0COOIMBOCTI OyIOBH
BEreTaTMBHUX Ta TCHEPAaTUBHHUX OpPraHiB, BHKOPHCTOBY-
104U Mikpockomn «Axioskop 40» (Himeuunna). @otodikca-
ist mpoBoxmiack oroarmaparom Canon PS G7 (Amonis),
BUMIpIOBaHHS (5 TOBTOPEHB) — 3a JIOTIOMOTOO TIPHIIATY
AxioVision Rel. 4.7. CraructiyHi po3paxyHKU (CepemHe
3HA4YeHHs, MOXMOKa, Koe(illieHT Bapiallii) MpoBOIMIN 3a
JorioMororo mporpamu Microsoft Excel. AnatomiuHi mapa-
METpHU eMifiepMicy BBaKaad MajioBapiaOelbHUMH Yy pasi
xoedinienta sapiauii C, Menmum 3a 20%, cepenHboBapi-
abenbuumu — 3 C > 20%, Bucokosapiabenbuumu — 3 C >
40% [1; 2]. ®opMy NHUIKOBUX 3€pE€H, THUI MPOJUXOBOTO
arapary, OIucC KIITHH elliiepMicy BU3HAYallH 33 BiIOMUMHU
METOJMKaMH, 1HAEKC MPOJMXIB PO3paxoByBasd 3a (Gopmy-
noto A. Kectuepa [2].

Ha tumyacoBux mpenaparax BU3Ha4aiu (HopMy KIITHH
eITiIePMICY, THIT TMXAJIbHOI CUCTEMH, OylIOBY CYAMHHOI TKa-
HUHU, TPUXOM, 3aT03UCTHX (CEKPETOPHHX ) TPHUXOM Ta iH.

Bukiaag ocHOBHOro Marepiajgy  JI0CTigKeHHS.
Y cupoBUHI TpaBU MOJHMHY TiPKOTO JOCHIIHKYBaJH YOJIO-
Biul Te€HEepaTWBHI KIITHHU (TIHJIKOBE 3€pHO). Bubupanu
3arajibHy KiIbKICTh IMHJIKOBHX 3€PEH 3 JIOCUTh BUIUMOIO
tdopmoro g onucy — 5 oguuunp (puc. 1). @opmy nui-
KOBOTO 3€pHa, 3TiIHO 3 Kiacudikariero Eparmana, Bu3Ha-
YaJIM K YOTHPUTPAHHO-KOHYCOTOI0HY, TPHOOPO3EHYACTY,
CHIBBIJTHOIICHHS JJOBXKHHU TOJIIPHOT BiCi Ta CKBATOPiaJb-
HOTO JliaMeTpy CTaHOBHIIO 3:8.

CraructiuaHo oOpoOJIeHi JaHi IpeAcTaBiIeHi B Ta0m. 1.

Jluctku Trifolium pratense L. 3a mopdomoriaHuMEU
O3HaKaMH TPIHYACTi, KOPCTKi, amM(]icTOMaTO3HOTO THUILY.
Jlucrouku 2-3 cm 3aBmoBkKH i 1-1,5 cMm 3aBmIMpIIKH,
o0epHEeHOAHTIEBUAHOI (HOPMHU, 3aroCTpeHi Ha KiHIl, IO

Puc. 1. Artemisia absinthium: nuikoBe 3epHO
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SAPMAKOJIOI'TIA I SAPMAIIIA

Tabmuus 1
MeTposoriuyHi XapaKTepuCTHKHU I0BKHMHH UJIKOBOIO 3epHa Artemisia absinthium (n=5)
X S S, Ax X+AX g
8,26 0,06 0,03 0,16 8,26+0,07 0,8

Ipumitka: X — cepeHe apuMeTHIHE BUOIPKH; S — CTaHAAPTHE BIIXMIICHHS; S_ — CEpeIHE 3HAYEHHs BUOIPKM; AX — IIPHpIiCT 3Ha-

YeHHs; X +A X — oBipuYnil iHTEpBaI, € — MOXUOKA

Kpasix qpiOHO ab0 HepiBHOMIPHO 3y0UacTi 3 TyCTOIO Mepe-
JKEF0 OIYHUX KIJIOK, TOTOBIICHHUX JI0 KParo.

AnakcianpHa emigepMa Jmctka (puc. 2A) mpemcras-
JieHa 0araroKyTHIMH ab0 HenpaBHIbHOI (POPMH, 3 MIPIMO-
JIHIHHO-OKPYIIIMMU KOHTYpamu, Bifg 51,70 mo 84,77 mMxm
y noBxkuHY 1Bif 38,64 10 61,97 MKM y IIMPHHY OCHOBHUMHU
KJIITHHAMH, TOBCTOCTIHHUMHU, KiTbKIiCTIO Bix 347 no 425 Ha
1 MM?, 6e3 MDKKITITHHHEX TpocTopiB. CrocTepirany Ty,
3aKpyIJIeH], 3aroCTpeHi a0 MpsiMi CyMIKHI TPaHUYHI KyTH.

[Iponuxu MOJOBXEHO-OKPYIIIOi (OPMH, KUIBKICTH Ha
MM? KOJIMBajach Bix 25 10 43 WT; MOOAMHOKI, Xa0THYHO
pO3TaImoBaHi, aHOMOLIIUTHOTO THUIMY, OTOYeHI 3—5 KIIiTH-
Hamu. [Hnexc mpoxmxiB — 7,42%. KnitnHn HaBKOMOyCTS
3a GOpPMOIO 1 po3MipOM IMOIIOHI 10 OCHOBHHUX KIIITHH ei-
nepmu. BepxHs emigepma roma.

AbakcianbHa emigepma Juctka (puc. 2B, Tabm. 2) npen-
CTaBJIeHa OCHOBHMMH TOBCTOCTIHHUMH, BUTSATHYTHMH 200
PO3MPOCTEPTUMH KIIITHHAMH B Pi3Hil KinbkocTi (329-511
Ha | MM?), 3 TyOHMH, 3arOCTPEHHMH, 3aKpYIJICHUMH,
HenpaBWIbHOI (GopMH 3 HENpaBWIBHUMHU TpyOOXBHIISC-
TUM{ AHTUKITIHAIGHUMHU CTiHKAaMH Ta I'PyOO3BHBHCTHMH
KOHTYpaMH, SICKPaBO-3€JICHOTO KOJbOPY, BKPUTUMH TOH-
KO0 KYyTHKYJOK, 3 Mpomuxamu, 0e3 MIKKIITHHHHKIB.

Po3wmipu xmitiH emigepmu koimuBaiuch: 39,79-80,34 mMxkMm
y noxuHy i 21,46—45,55 MKM y mIHpuHY.

MopdomeTpudHy XapaKTEpPUCTUKY
CTPYKTYp JIUCTKA HaBEACHO B Ta0MI. 2.

[Mponuxu mooauHOKI, OKpyri, KijbkicTio 67—183 Ha 1
MM?, Xa0THYHO PO3TAIIOBaHi, aHOMOIIMTHOTO THITy. HaBkomo-
TIPOJIMXOBI KIIITUHY 32 ()OPMOIO 1 po3Mipamu He BiJPi3HSUIHCH
BiJI OCHOBHUX KIIITHH emiiepmu. [Haexc npomuxie —17,87%.

Criocrepirany OIHOKJIITHHHI TPOCTI JIOBIi BOJIOCKH
3 60poIaBUaCTOI0 KYTHKYIIOI0. TpuXoMH yTBOpEeHi KyOoro-
MIOHUMU KIIITHHAMH 3 TTOIOBXCHOI BEPXiBKOBOIO KIIITH-
HOM0. J[IITHKa OCHOBH BOJIOCKA OKPYTJIOi (popMH, OTOUEHA
12 momiroHanbHUMH KIITHHAMHA €MiIepMH, SIKi pO3XOIH-
JUCH pamianbHO (puc. 3).

IlenTpanbHa XMIIKa JIMCTKAa HA MOMEPEYHOMY PO3pisi
Maja OKpyray (GopMmy, 3 MapeHXIMAaTO3HUMH KIIITHHAMU
enizepmu Han Heto (puc. 4A). XapakTepHOI O3HAKOO
LEHTPAJIBHOI JIMCTKOBOT JKMIIKH BU3HAYEHO KPHCTAIIIYHUH
MIOKPHB, KU YTBOPEHO ITOOIMHOKUMH KpPHCTaJIaMH OKCa-
nary xanelito (puc. 4B). Enementu xcunemu ta duroemMu
TIOMITHI JIMIIE y BEJIMKUX CyANHHHX MyYKaX.

Crebno okpyrie 3i 371erka BUCTYNAlOYMMH pedpamu.
HentpanpHuil 0ChOBHHA TWTHADP (HACIHUKYISIPHOTO THUILY:

eriiepMaTbHIX

Puc. 2. Trifolium pratense L.: noBepxHsl JUCTKA.
A — Bepxn1 enizepma; B — HukHA eninepma

Tabmus 2

Ctpykrypa eninepmu auctka Trifolium pratense

CTOpoHa JUCTKA Bepxus enizepma Huxus enigepma
Tun AmdicToMaTo3HUN
Xapaxrep emifiepMatbHUX KIITHH [Ipsivuit, npsAMONiHIHHO-OKPYTIHI 3BUBUCTHH
Cepeniii posmip, Mk 3aBIOBKKH 63,82 +2,59 57,11 £2,30
3aBIIMPIIKU 3541 +1,52 30,14 + 1,60
Cepennst miona, Mm? 0,002369 + 0,00039 0,002017 +0,00016
Tun npoauxoBoro anapary AHOMOLUTHUI
Cepeanst KiJIbKiCTh MPoauXiB, mIT/MM? 32,40 + 3,88 94,82 + 10,2
C,% 20,46 24,15
IIpoauxoBuii ingexc, % 7,42 17,87

PS: C - xoedinienT papiaii.
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Puc. 3. Trifolium pratense L.:
TPUXOMa eliiepMH JINCTKA

ITy4YKH BIJKPHUTIi, KoJlaTepalibHi, PO3TAIIOBaHI II0 KOIY.
VY 6iunnX myukax (roeMu IpUCyTHS CKiIepeHXima (puc. 5).
BucHoBku. BusHaueHo MOp(hOMETpHUYHI TapameTpu
YOJOBIYOTO TaMeToQiTy Artemisia absinthium L., xmituH
emigepmu smctka Trifolium pratense L — BaXXITMBHX MOKa3-
HUKIB y JIarHOCTYBaHHI JIKAPChKOI POCIMHHOT CHPOBHHHU
y TEOPETHYHIN Ta MpaKTU4Hiil GapMaKkorHo3ii.
MIiKpOCKOIiYHI O3HAKMA BHUTPABAIM MEBHY POJIb IS
MIATBEP/KEHHS] TOTOKHOCTI TpPaBH KOHIOUIMHH JIyYHOT
y (apMakorHOCTUYHOMY aHajii3i 3rifHo 3 BUMoramu Jlep-
x»aBHoi Mapmaxoriel YKpalHH: KIIITHHU BEPXHBOI eIliiepMHu
JIMCTKA YOTUPUKYTHOI 3 OPSIMUMHU KyTamd (HOpPMH, HHXK-
HBOi — 3BHBHCTI, ITApEHXIMHI 3 IOTOBIICHUMH OOOJIOH-
KaMU. AHI30IIMTHI MPOAUXH MMOOAWHOKI y BEPXHIH 1 qyxke
4yacTi B HIDKHIM emimepMi, otodeHi 3 kimiTuHaMu. s
HIDKHBOI €IiJePMH XapaKTepHE OIYIICHHS OXHOKIITHH-
HHMH BOJIOCKAMH 3 00POJaBIaCcTOI0 KyTHKYIIOK, PO3ETKOIO
KIITHH y MICIi IPUKPITUIEHHS TPUXOMHU 1o emigepmu. Ha
LEHTPAJIBbHIN KU CIIOCTEPIragl KPUCTAIYHUA MMOKPHB
3 MOHOKPHCTAJIIB OKcajary Kaubllito. CTebao okpyrie 3i
3JIeTKa BUCTYIIAIOYMMU pedpaMu, BIAKPUTUMH KoJlaTepalib-
HUMH, PO3TALIOBAHUMH KOJIOM, 31 CKJIIEPEHXIMHOIO BUCTHII-

SAPMAKOJIOI'IA I <$APMAIIIA

Puc. 4. Trifolium pratense L.: neHTpaJbHa KUIKA
JINCTKA (A — nonepe4YHMii 3pis;
B — kpucTanu KaJbLil0 0KCAIATY HA IOBEPXHI)

A

Puc. 5. Trifolium pratense L.:
CtebJ10 (MOnepeyHuii po3pis)

KOO 3 OOKy (hyioeMu, rojuMH, 3 IBOIIAPOBOIO ILIACTHH-
YaCcTOI0 KOJEHXIMOK IMy4YKaMH IIEHTPAIBLHOIO OCHOBOIO
IMUTIHApA.
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JOCTIKEHHS )KNPHOKHUCJIOTHOI'O CKJIALY TPABU JIIBIAHTYCY PACCEJIA

Hayionanvnuii papmayesmuunuii ynieepcumem, Xapxis, Yxpaina

Crarts npucBsUeHa BUBUEHHIO XKHUPHOKHCIIOTHOTO CKIIaAy TpaBH JisianTycy Paccena ponuan Tupiwaesi. JlocniukeHHS Gylio IPOBEIEHO
METOZOM Ta30piIMHHOI XpPOMATO-Mac-CIEKTPOMETPil METHIIOBHX €CTEPiB KUPHUX KUCIOT. [IeHTH(IKAIIIO CTIONYK MPOBOIMIH HUIIXOM MOPiB-
HSHHS Yacy YTPUMYBaHHs CTaHJAPTHOI CyMillli METHJIOBHX €CTEpIiB XHUPHHUX KHCIOT i3 BUKOpHUCTaHHIM 0ibmioTexn mMac-criektpi NIST 02.
KinbkicHui aHaIi3 IPOBOMIN IIUTIXOM JA0aBaHHS PO3UMHY BHYTPIIIHBOTO CTAHIAPTY B JOCIILKYBaHI POOH.

BcranoBneHo, 1m0 KUPHOKUCIOTHUN CKJIaj TpaBH Ji3iaHTycy Paccena mpencraBnenuii 12 cromykamu, cepen SKHX 3a BMICTOM Iepe-
Ba)KaJIM HACHUCHI XUPHI KKcaoTh. KibKicHO mepeBaxain manbMITHHOBA Ta JIIHOJEBA KUCJIOTH, BMICT SIKUX CTaHOBUB Onmu3bko 21% ta 23%
BI/IIOBITHO BiJl CYMH BCIX KHPHHX KHCIIOT.

[TpoBexneni nocmiKeHHS BiIKPUBAIOTH MIEPCIICKTHBH CTBOPEHHS HOBOTO JTIKApCHKOTO 3ac00y Ha OCHOBI TpaBH Ji3ianTycy Paccena.

Kurouosi ciioBa: niziantyc Paccena (Lisianthus russellianus Hook.), TpaBa, )HpHI KHCIOTH, SIKICHHH CKJIaJ], KITbKiCHUN BMICT.
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A. O. Olefirenko, V. S. Kyslychenko

RESEARCH OF THE FATTY ACID COMPOSITION OF RUSSELL’S LISTANTHUS HERB

National University of Pharmacy, Kharkiv, Ukraine

Substances of a lipophilic nature are of special interest for pharmacy, in particular fatty acids, which exhibit antithrombotic, cardioprotective,
hypotensive, antiarrhythmic, antidiabetic, hypocholesterolemic and anti-inflammatory effects, etc.

Russell’s lisianthus (Lisianthus russellianus Hook.) of the Gentian family (Gentianaceae Juss.) is one of the new representatives of the
flora of Ukraine, which began to be widely cultivated around the world only at the end of the 20™ century. Russell’s lisianthus is known to
contain xanthones, secoiridoids, and flavonoids, and is used in traditional medicine as a sedative, anti-inflammatory, and laxative remedy.

There is no information on the fatty acid composition of Russell’s lisianthus herb in the scientific literature.

The aim of the work was to study the fatty acids composition of Russell’s lisianthus herb of Borealis Apricot species.

Materials and methods. The identification and quantitative content determination of fatty acids in the relevant medicinal plant
raw materials was carried out by gas-liquid chromatography-mass spectrometry of fatty acids methyl esters using an Agilent 6890N gas
chromatography-mass spectrometry system with a 5973N mass spectrometry detector adapted for work with capillary columns in programmed
mode, in combination with a computer. The identification of fatty acid methyl esters of the studied mixture was performed by comparing the
retention time of a standard mixture of fatty acid methyl esters using the NIST 02 mass spectrum library. Quantitative analysis was performed
by adding a solution of the internal standard to the tested samples.

Results. It was determined that the fatty acid composition of Russell’s lisianthus herb is represented by 12 compounds, among which
saturated fatty acids predominated in terms of content. Palmitic and linoleic acids were quantitatively predominant in the studied raw materials,
the content of which was about 21% and 23%, respectively, of the content of all fatty acids. Lignoceric and oleic acids were somewhat less in
the studied samples. The conducted studies open the prospects of creating a new medicinal product based on Russell’s lisianthus herb.

Key words: Russell’s lisianthus (Lisianthus russellianus Hook.), herba, fatty acids, qualitative composition, quantitative content.

JlikapChKi POCIIMHH € JDKEPEIoM OTPUMaHHs 0araTtbox
JKapchKUX 3aco0iB. JlocmimkeHHS XiMIYHOTO CKIIaTy
JKapChKOi POCIMHHOI CHPOBHHU JAal0Th MOXUIUBICTH TIPO-
THO3YBaTH (apMaKoJOTiduHy [if0 Oi0JOTiYHO aKTUBHHX
CIIOJYK, 1[0 MICTATHCS B Hil.

OcoOnuBuii iHTepec s (dapmaiii MalOTh PEYOBUHU
MnoQiabHOT MPHUPOAM, 30KpeMa JKUPHI KHCIOTH, SKi
€ CTPYKTYpHUMH KOMIIOHEHTaMH (ocdonininiB Ta He3a-
MIHHAMHM KOMIIOHEHTaMH BCiX POCIMHHHMX KJIITHH. BoHM
OepyThb yuacTh B 0OMiHi )KMPIB Ta BiTaMiHiB, BIUIUBAIOTH HA
MeTaboIi3M CTepOiTHUX CIONyK [4]. UucIieHHUMH J0CTi-

© A. O. Oneoipenxo, B. C. Kucmiyenxo, 2024

CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.

JOKCHHSIMH BCT@HOBJICHO, IIIO TTOJIIHEHACHYEH] KHUPHI KHC-
notu (Bitamid F) 3amo0iraroTe po3BUTKY aTepOCKIEpO3y,
MO3UTHBHO BIIMBAIOTH HA POOOTY MO3KY, CEPLIEBO-CyANH-
HOI CUCTEMM H IUTyHKOBO-KHMILKOBOIO TPAakKTy, PO3BUTOK
II0a Ta BIKOBI 3aXBOPIOBaHHS (XBOpoOa AublreiimMepa
1 JEeMEHIIisI), BHSBIAIOTH aHTHTPOMOOTHYHY, Kapaiompo-
TEKTOPHY, TIIOTEH3UBHY, aHTHAPUTMIYHY, aHTH/1a0CTHYHY,
TrinoxoJjecTepuHEMIUHY Ta IPOTH3analbHy aito [4; 14; 16].
[x HecTaua Moxe BHKIMKATH JEPMATUTH Ta OHKOJIOTidHi
3aXBOPIOBAHHS, 3MEHIIYBaTH KOAryJjIoKo4i BIACTHBOCTI
KpoBi [4; 16]. HacudeHi )upHi KHCIIOTH € HKEPEIIOM eHep-
ril B Oprasi3Mi, OfHaK iX Ha UIMIIOK BUKJIMKAE NOPYIIEHHS
0OMiHY JiITiiB, MiIBUIIEHHS PiBHIO XOJICCTCPUHY B KPOBI,
30UTBIITYETHCS PU3UK PO3BUTKY aTepOCKIEPO3Y, OKUPIHHS
Ta )KOBYHOKAM sTHOI XBopoOw [4].
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Jlisiautyc Paccena (Lisianthus russellianus Hook.),
abo eycroma BenukokBiTKOBa (Eustoma grandiflorum
(Raf.) Shinners) ponunn Tupnuuesi (Gentianaceae Juss.)
€ OJHMM 3 HOBUX NpEICTaBHUKIB (uopu YkpaiHu, sSKuid
MOYaJIM MIMPOKO KYJIBTHBYBATH JIMIIE HaNpUKiHIi XX cTo-
mitrs [13]. YV mpuponi BiH mommpenuit y Mekcuni, Ha
[TanamcpkoMy nepemmiiky, Hu3uHax piuku Komopano, mis-
mai CIIA i Ha nesxux octpoBax KapuOcekoro OaceiiHy.
e omHO- 200 Gararopiyna TpaB’stHECTA pociuHa A0 80 cM
3aBBUIIKK 13 BEJIUKMMH, A3BOHUKOIIOMIOHMMH KBITKaMH.
KBiTKH y TIpUpOTHOMY CepemoBHINI CHHIX 1 (ioJeTOBHX
BIATIHKIB, IPOTE CENICKIIIOHEPH BUBEJIM COPTU Ta TiOpUIHI
¢dbopMHu 3 POXKEBUM, YEPBOHHM, IyPIYPOBHM, Oy3KOBHM,
3€JIeHUM, OLJIMM, CBITJIO-)KOBTHM, a0pUKOCOBUM, KOPHYHE-
BUM 3a0apBiIeHHSM. € TaKkoX IBOKOJIBLOPOBI Ta 00JIIMOBaHi
PI3HOBH]IH, a TAKOXK MPOCTi Ta Maxposi (opmu [13].

OcCkUIbKH JTi31aHTYC IIOLIMPHBCST TEPUTOpier0 €Bpasii
HEIIOJAaBHO, MOro XIiMIUHHI CKJIaJ BUBYCHUH HE JOCHTb.
Bigomo, mo Tpasa mi3ianTycy Paccema MicTute HemocTart-
HBO KCAaHTOHH (€yCTOMIH) Ta CEKOIpAA0iny (TCHITIOMIKPO3H/I,
CBepTiaMapHH, CBEPO3HUL, €yCTOMO3HUI, €yCTOMOPY3HUIl Ta eyc-
TO3W), KBITKH — (DITaBOHOI M (TIOXiTHI KeMIT(hepory, MipHIie-
THHY Ta 130paMHETHHY) Ta aHTOI{aH! (TIOXiTHi Ieb(iHi THHY
Ta MeIaproHiauHy), edipHy OJIif0, KAPOTHHOIAN (TIETIOCTKH
JKOBTOTO KOJIBOPY), aMiHOKKcoTH Toto [1; 3; 17; 19].

VY TpanuniiiHiii MeaunuHi ti3ianTyc Paccena Bukopuc-
TOBYIOTb JUIsl IOCWJICHHS alleTUTY I1iJ] 4ac JIIKyBaHHS aHO-
pekcii, sik mocnaloBabHUN 3aci0 y JIKyBaHHI 3aKpeTliB,
MIPOTHU3aNaJIbHUN — TTi]] Yac JIiKyBaHHS JUXOMaHKH, TyOep-
KyJIb03Y, 3aCTIOKIMIMBHI — y pa3i HEPBOBOTO BUCHAXKEHHS
[13]. Edipna omist KBITOK POCIMHH MPOSIBIISE TPOTHUTPUO-
KOBY Ta aHTHOAKTEPiabHy aKTHBHICTS [5].

3Ba)karoud Ha HENOCTATHICTH JaHUX IIONO YKUPHOKHC-
JIOTHOTO CKJIamy TpaBH JisianTycy Paccema dmopu Ykpa-
{HHA, BU3HAYCHHS SKICHOTO CKJIaay Ta KiJTbKICHOTO BMICTY
KUPHUX KUCIIOT Y IOCIHIIKyBaHIH CHPOBHHI Ma€ BEJIHKE
HayKOBE 1 MPAaKTHYHE 3HAYCHHSI.

MeTtoro poboTH Oysi0 NOCTIIDKEHHS CKIany >KUPHHX
KUCIIOT TpaBu Jiiziantycy Paccena copry Borealis Apricot.

SAPMAKOJIOI'IA I <$APMAIIIA

Marepianu i meTonu qocaigxenns. Ha xkadenpi dap-
MakorHO3ii Ta HyTpumionorii H®aVy B paMkax KOMILIEKCHOT
HayKoBoO-mociinHoi poborn HarionansHoro ¢apmares-
TUYHOTO YHiBepcuTeTy « DapMakorHOCTHIHE JOCIHIIIKEHHS
JIKapChKOi POCIIMHHOI CHPOBHUHHU Ta po3poOka Qitorepa-
MEBTUYHMX 3aCc00IB Ha Ti OCHOBI» (HOMEp NepKaBHOI pee-
crpauii 0114U000946) npoBoanTbest (hapMakorHOCTHYHE
JIOCIIJDKEHHs JlizianTycy Paccena.

Jlnst aHaii3zy BHKOPHCTOBYBAJIM IOBITPSIHO-BHCYIICHY
POCIIMHHY CHpOBHHY, 3aroToBiieHy y ceprHi 2023 poky
B XapkiBcbkii obnacti (Ykpaina).

JloCmipKeHHST  KMPHOKUCIOTHOTO — CKJIagy TIIPOBO-
WA Yy BiIOiTi TeHETWKH |HCTHTYTYy POCIMHHHUIITBA M.
B.A. IOp’eBa YAAH (M. XapkiB) 3a METOIUKOIO, HaBEZE-
HOIO 3a ocwianusam [9; 11].

Inentudikamio Ta KUIBKICHHH BMICT XHPHUX KHCJIOT
Y JOCITKYBaHI1 JIIKApCHKii pOCIMHHIN CUPOBHHI OyI10 Ipo-
BEJICHO METO/IOM T'a30PiIMHHOT XPOMAaTO-Mac-CIIEKTPOMETPil
(I'X/MC) MeTHIOBHX €CTepiB KUPHUX KUCIIOT 3 BUKOPHC-
TAHHSIM Ta30BOI XPOMAaTO-Mac-CIIEKTPOMETPHYHOI CHC-
temu Agilent 6890N (Agilent Technologies, CIIIA) i3 mac-
CIIEKTPOMETPUYHHUM JIeTeKTopoM 5973N, aganToBaHUM ISt
po0OTH 3 KanuIIpHUMH KOJIOHKaMH y 3alporpaMOBaHOMY
PEKUMI, ¥ TIOEIHAHHI 3 KOMIT FOTEPOM.

BuzHadeHHs KUPHOKUCIOTHOTO CKIaxy Iependadaio
MEPETBOPEHHS TPUIMTILIEPUAIB )KUPHUX KHCIIOT Ha iX METH-
JIOBi ectepu 3a Momu(ikoBaHOI MeToauKkoro Ileiickepa.
IneHTH}IKALIFO METHIIOBHX €CTEPIB JKUPHUX KHCIIOT AOCITi-
JOKYBaHOI CyMillli IPOBOJMJIM HIISIXOM HOPIBHSHHS 4acy
YTPUMYBaHHsI CTaHAApTHOI CyMillli METHJIOBHX €CTepiB
skupHHX KucaoT (Sigma Chemical Co, CILA) i3 BuKopHc-
TaHHAM Oi0miorekn Mac-cnektpiB NIST 02. KinbkicHuit
aHaJIi3 IPOBOJMIIM LIISXOM JIOAaBaHHS PO3UMHY BHYTpIII-
HBOTO CTaHIAPTY (KHCIOTH YHAEKAHOBOI) B JOCIHIIKYBaHi
poou.

PesyabraTH [gociuigikeHHsi Ta IiX OOroBOpeHHS.
Pesynprar BH3HaueHHS SIKICHOTO CKJIAAy Ta KUTBKiCHOTO
BMICTY XHPHHUX KHCIIOT y TpaBi Ji3iaHTycy Paccena Hase-
JleHi Ha pucyHKy 1 ta y Tabmmmi 1.
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Puc. 1. I'a30Ba xpomaTorpamMa MeTHJIOBHX eCTepiB :KHPHHUX KUCJIOT TPaBH Jidiantycy Paccesa
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Tabmuus 1
KupHokuca0THUIA ckiax TpaBu Jdiziantycy Paccena
Ha3ga :KupHOT KHCJIOTH XimiuHe MO3HAYEHHSI KMCJI0TH Kinbkicuuii B7micT, % 10 cymn

MipuctuHOBa (TeTpageKaHOBa) C 14:0 0,50+0,03
MipucTooseiHoBa (TeTpaaeIicHOBA) C 14:1 0,26+0,01
IMamsMiTHHOBA (TEKCa/IeKaHOBA) C 16:0 21,85+1,09
[TanpmiToneiHoBa (TeKcaaeieHOBA) Cl16:1 2,25+0,11
CreaprHoBa (OKTaIeKaHOBA) C 18:0 3,5340,18
OrneiHoBa (OKTaJeleHOBA) C 18:1 6,90+0,35
Jlinonesa (OKTameKaai€eHOBA) C18:2 23,40+1,17
JliHoneHOBa (OKTaIeKaTpi€HOBA) C18:3 4,32+0,22
ApaxiHoBa (eiiko3aHOBa) C 20:0 1,64+0,08
“«» — 13,90+0,70

Berenosa (mokxo3aHoBa) C22:0 2,94+0,15
JlirHonepuHoBa (TETPaKO3aHOBA) C 24:0 18,51+0,93
BMiCT HEeHACHYCHHX KUPHUX KHCIOT — 37,13+1,86
BMmicT HacHYeHUX KUPHUAX KHUCIIOT - 48,97+2,45
Bwmict cymu HeineHTH(hiKOBaHUX KOMIOHEHTIB — 13,90+0,70

Ipumitka. «—» — HeineHTU(iKOBaHI KOMIIOHEHTH.

SIk BU/IHO 3 HaBENIEHUX JaHHX, Y pe3ysbTaTi IpoBejie-
HOTO XpOMaTorpadiuHOro JOCIIHKSHHS Y TpaBi Ji3iaHTyCy
Paccena inentudikoBano 12 BUTBHHUX )KUPHUX KHCIOT — 6
HacH4eHUX Ta 5 HeHacuyeHuX. OJUH i3 JOCUTh 3HAUHHX
IiKiB Ha XpoMarorpami iZIeHTH(]IKyBaTH He BIAIOCS Yepes3
BIJICYTHICTB BiJITIOBITHOTO CTaHIAPTY.

Cyma HacWYeHHX >KHPHHX KHCJIOT y TpaBi JiiziaH-
Tycy Paccena cranoBuna 48,97+2,45%, HeHacuueHUX —
37,13+1,86% Bin BMicTY BCiX )KUPHHUX KUCIOT. BmicT Hacu-
YeHWX JKUPHHUX KHCIOT y 1,32 pa3a mepeBakaB BMICT
HEHAaCHUYCHUX.

Haiibinpiry KOHIIEHTpAII0 cepe]] HACHUEHUX >KUPHUX
KHCJIOT Majla MajJbMITHHOBA KHCJIOTa, BMICT SIKOI CTaHO-
BuUB 21,85%1,09% Bix BMiCTY BCiX KHUPHUX KHCIIOT 00’ €KTa
JOCII/pKeHHs. J{elo MeHIuni BMIiCT Majia JIIrHOLIEPUHOBa
KHCJIOTa, BMICT sikOi cTaHoBUB 18,51+0,93% Bim BMIcCTY
BCIX KMPHUX KHUCIOT. BMicT creapuHOBOi, OereHOBOi Ta
apaxiHOBOi KHCJOT KOJIMBaBCs y niamasoHi 1,64-3,53%.
MiHOpHIM KOMITOHEHTOM Oyia MIpHCTHHOBAa KHCIOTa, il
BMicT gopisaroBaB 0,50+0,03%. Crix 3a3Ha4UTH, OI0 BMICT
Ma)KOPHUTApHOI MaJIbMITHHOBOI KHCJIOTH CTAaHOBHB ITOHAI
44% Bix CyMH HaCHYEHHX >KUPHUX KUCIIOT, iIeHTH(]IKOBa-
HUX B 00’ €KT1 JOCIIIKEHHS.

Bigomo, 110 manesMiTHHOBA KHCIIOTa € HAHTIONIUPEHi-
00 B IIPUPOJIi, BXOJAMTH JI0 CKIIaay DILEPUAIB OLIBIIOCTI
POCIMHHHX OJIiii 1 BocKy. BoHa Mae mpoTu3anainbHy, Ipo-
TUITyXJIMHHY Ta MpoTUAiadeTHyHy nito [2; 4; 12].

AmHani3 1aHux, HaBelleHUX y Tabmumi 1, momo KinbKic-
HOTO BMICTY HEHACHUYEHMX >KUPHHUX KHCIJIOT IOKa3aB, IO
MIPIOPHUTET HAJEXaB JIHOJIEBIH KUCIIOTI, BMICT SIKOI CTaHO-
BuB 23,40+1,17%. lo nOMiHyIOYHMX 32 BMICTOM >KHPHHX
KHCJIOT TAKOXK HAJIe)KaJIH OJICTHOBA, JIIHOJICHOBA Ta MaIbMi-
TOOJICTHOBA KHCIIOTH, BMICT SIKHX AOpiBHIOBaB 6,90+0,35%,
4,3240,22% Ta 2,25+0,11% BigmoBigHo. CIig Takox
3a3HAYNATH, IO BMICT MepeBa)karodoi JIIHOIEBOI KUCIOTH
CTaHOBUB MOHAJ 63% Bix CyMH HEHACHYEHHX )KUPHUX KHC-
JIOT, 1IeHTH(IKOBAHUX B 00 €KTI HOCITIHKEHH. MiHOpHUM
KOMITOHEHTOM OyJ1a MipHCTOOJIETHOBA KUCIIOTA, BMICT SIKOT
nopisaioBas 0,26+0,01%.
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Bimomo, 1110 Ha 3arajibHy KiIbKIiCTh JKHPHHX KHCJIOT,
iX KOMITIOHGHTHHH CKJaJ Ta CIIBBIIHONICHHS 3HAYHOIO
MIpOIO BIUIMBAIOTH (DaKTOPU HABKOJIMIIHBOTO CEPEAOBHIIA
a0o ymoBu BupolryBaHHs [7; 8; 15]. Tak, HAKOTMYCHHIO
MOJIHEHACHUYEHUX XUPHUX KHCIIOT CIPHUSIOTH 3HHKEHHS
TemrieparypH, nedinur HiTporeny, pochopy abo Kynpymy
Y CepeNOBHII KyJbTHBYBAaHHSI, a TAKO)K HU3bKa IHTEHCHB-
HICTh OCBITJICHHA. BibIa KiTbKiCTh HACHYSHHUX 1 MOHOHE-
HACHYEHHX KHUPHUX KUCIIOT CHHTE3YETHCS Y pa3i CHIIBHOTO
ocBiTiIeHHs [8; 15].

Sk BHIHO 3 MaHWX, IpEACTaBICHUX y Tabmumi | Ta Ha
puc. 1, xoua y TpaBi miziantycy Paccema mepeBaxaroTh
HACHYCHI JKUPHI KHCJIOTH, OIHAK BMICT IOJIHEHACHYCHOT
JIIHOJIEBOT KHMCIOTH Takok 3HauHui (23,40%) mOpiBHSIHO
3 IHIIMMHU JKUPHUMHU KUCJIOTaMH. Bizomo, 1o JsiHoieBa
KHCJIOTa Ma€ TMPOTUIYXJIMHHY [if0, 3arno0irac po3BHTKY
aTepOCKIIEPO3Y, 3MEHIILYE )KUPOBI BiIKIIaJICHHS, OTHOYACHO
MOKpALIyIOul M’S30By Macy Tijla, Ta MOIYJIIOE IMyHHI Ta/
abo0 3amaipHI peakllii, pPeryjaroe roMeocTa3 INTIOKO3H Ta
OKHUCHIOBaNbHUM cTpec [4; 6; 10; 16; 18; 20].

BucHoBku. Pesynsraté mpoBeneHoi poOOTH maroTh
TiCTaBU 3pOOUTH TaKi BHCHOBKH:

1. Metogom I'X/MC Oyiio BHBYCHO SIKICHHH CKJIa Ta
KUTBKICHHH BMICT JKUPHHX KHCJIOT Y TpaBi Ji3iaHtycy Pac-
cerna.

2. BcTaHOBJIEHO, 110 KMPHOKUCIOTHUI CKIIal TpaBH
niziantycy Paccena mpeacrasnenuit 12 croiykamu, cepen
SKHX 32 BMICTOM NepeBa)kajIl HaCUUEH1 KHUPHI KUCIIOTH.

3.V mocnijkyBaHili CHPOBHHI KUIBKICHO NepeBa)aiu
NaJIbMITHHOBA Ta JIIHOJIEBA KHCJIOTH, BMICT SIKMX CTAaHOBHB
6mm3pko 21% Ta 23% BIAMOBIAHO IO CyMH BCIX XMPHHX
KucioT. Jlemo MeHIie B JOCHIIKYBaHHX 3pa3Kax MICTH-
JIMCH JIITHOLICPUHOBA Ta OJIETHOBA KHCIIOTH.

4. TpoBeneHi MOCHiIKEHAS IEMOHCTPYIOTH IMEPCIEeK-
TUBHICTh BHUKOPHCTaHHS CHPOBUHH Ji3iaHTycy Paccema
y po3po01i IikapchKUX 3aC001B A1 IPOQiTaKTHKH Ta JIKY-
BaHHS 3aXBOPIOBaHb OOMIHY PEYOBHH, CEPLEBO-CYITUHHOT
CHCTEMH, 3alalIbHUX MPOLECIB 3aBSIKH BUCOKOMY BMICTY
KHUPHUX KUCIIOT.
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JAJIsA ABTOPIB
«OJIECBKU MEIUYHHUH KYPHAD»

Binomocti npo Buganus

«Onecpkuii MEOUYHUI JKypHam» OylIo 3aCHOBaHO
B 1926 pormi. 3a kinbka pokiB BiH Ha0yB HEaOMIKOTO aBTO-
PHUTETY cepel HayKOBIIB. Y HbOMY JIpyKyBaJll CBOI Iparl
BYeHi, yni iMeHa OyJM BCECBITHBO BiJJOMI BXE TOTO 4acy
a0o sKi 3100ynu BU3HAHHs B MaiiOyTHROMY. Ta 3romom, Ha
nouatky 1930-x pokiB, BUAAHHS XXypHauly OyJ0 IpHIIHU-
HeHo. [Tonosienuii y 1997 poui, BiH 3a KOPOTKHH Yac BiJl-
HOBHB CBIil aBTOPUTET 1 MOCIB YUJIbHE MICIIE Cepell HayKo-
BHMX BHUJIaHb KpaiHU.

3aCHOBHHUKOM i1 BUaBLeM «OAeChbKOTO METUIHOTO KYP-
Hary» € OnecbKuil HalliOHATBHAN MEINYHUN YHIBEPCHUTET.

lonoBHIM pemakToOpoM i3 YaciB BiAHOBIICHHS BHIIYCKY
xKypHaiy € akagemik HAMH Vkpainu, naypear [lepxaBHoi
mpemii Ykpainu B. M. 3anopoxan. J{o cxiany pemakiiitHoi
KOJIETii Ta pelaKmiiHOl pagW BXOIATH BiIOMI BITYH3HSHI
i 3apyOiXHI BUCHI.

«Opecpkuil MeIUYHUN IKypHal» BKJIIOUEHHUH 110
[epenixy HaykoBuX (axoBHX BHIaHb YKpaiHM B Kare-
ropii «A» (ramy3b — MeAMYHI HayKH, CHEIiaJbHOCTI —
221 «Cromaroioristy, 222 «Menuiuaay, 226 «dapma-
uisi, npomucioBa ¢apmanis», 228 «Ileniarpis» (Hakaz
MinicTepctBa ocBiTm 1 Hayku Ykpaimm Ne 1721 Big
10.12.2024, pomatox 6; JAOCTYm 3a MOCHJIAHHSAM
https://mon.gov.ua/static-objects/mon/uploads/
public/675/c49/0fe/675¢490fea3a6035511617.pdf)

[Mopoky B XypHami IOpyKyeTbcs ONMU3BKO NEB’SHOCTA
cTarei 1 moBiOMIIEHD. BiH HAAXOAUTE 10 HAWBIIOMIIINX
0i0mioTek KpaiHW, BEIMKUX HAYKOBUX LEHTPIB, NECATKIB
HABYANIBHUX 3aK/1a/1iB. FIoro mosBYy riiHo OL[iHEHO 3a MeX-
amu Haioi Kpainu — BiH 3aHeceHuit 1o Index Copernicus,
Ulrich’s Periodicals Directory, BASE-Search, Google
Axanemii, «HaykxoBoi mnepionuku VYkpainum», Scopus
Content Selection and Advisory Board (CSAB) po3ris-
HyJa 3as1BKY )KypHany «O1ecbKOoro MEAMYHOTO Ky PHAITY»
Ta cxBaymia ii st pedepyBaHHS B HAyKOMETpUUHIN 6a3i
Scopus 25.10.2023 p.

VYV cepmHi 2022 poxy HaykoBe BHmaHHA «OmechKuit
MEIUIHAN KYPHAID) OTPUMAIIO TPUMICSIYHY CTUTICHIIIO BiJT
npoekty «Iligrpumka ykpaiacekuM penkonerisim» (SUES —
Support to Ukrainian Editorial Staff). SUES e ininiaruoto
€BPOIICHCHKNX YCTaHOB Ta OpraHizamiid, MeTa SIKUX I10JIs-
rae B MATPUMIII HAyKOBOI CIIJIBHOTH YKpaiHu.

PosmnoBcromkyeThest 3a mepearuiaroro. [lepearmarutu
JKYpHaJI MOXHa B OyAb-SIKOMY II€pPEAIUIATHOMY ITyHKTI.
[Mepennnaruuii ingexc — 48717.

XypHan BUXOAUTH LIiCTh pa3iB Ha PiK.

ISSN 2226-2008

DOI 10.54229/2226-2008, 10.32782/2226-2008 (ri0uu-
Hatoun 3 Ne 3 (181) 2022 p.)

MPABWJIA IIJITOTOBKU CTATEM 10 «OJIECBKOI'O MEJJUYHOTI' O KYPHAJIY»

1. B «OnecbkoMy MEIUYHOMY KypHaJI» ITyONIKyIOTHCS
TEOPETHYHI ¥ OIII/IOBI CTATTi, SIKi BiMOOpA’KarOTh BAXKITHBI
JOCSTHEHHSI HAayKH, IMICYMKH 3aBEpLICHHX OPUTiHAIBHHX
KINHIYHAX Ta EKCIePHUMEHTAIBGHUX JOCTIKEHb, OCHOBHI
Ppe3yibTaTy JUCEepTAiHIX POOIT i3 MEIUIIMHMN, CTOMATOJIOT1
Ta (hapMmarlii, a TaKOX MaTepiay MEMOPIAJILHOTO XapaKTepy.

2. Jlo po3misimy MpUAMArOThCs MPOOJICMHI Ta OpHTi-
HaJIbHI CTATTI 3araIbHUM 00CSIroM 7—15 CTOPIHOK, OTVISIIH —
10 12-20 cTopiHOK.

3. He npuiimMaroTbest cTarTi, ki BxKe OyJIM HaJpyKOBaHi
B IHIIUX BUJIAHHSIX 200 3apOIIOHOBAHI 10 MyOJiKallii Kijb-
KOM BHJAaHHSIM BOJHOYAC, a TAKOX POOOTH, SIKi 332 CBOEIO
CYTHICTIO € TIepepOoOKOr0 OIMyONIiKOBAaHMX paHIIIe CTarei
1 He MICTATH HOBOTO HAyKOBOTO MaTepiasry abo HOBOTO
HAayKOBOTO OCMHMCIICHHSI BXKE BiZIOMOT0 MaTepiay.

4.Y xypHali APYKYIOThCS:

a) pe3yJabTaTH OPUTIHANBHUX AOCITIKEHb Y IPiOPUTET-
HHX HalpsMax PO3BUTKY MEIMYHHX, CTOMATOJOTIYHHX Ta
(hapMaIieBTHYHNX HAYK;

0) pobotu 3 QyHIaMEHTaIbHUX Ta NPUKIAJHUX IPO-
OmeM i3 TakuX chemiaabHOCTeH: 221 — cToMAaTooris,
222 — meauuuHa, 226 — dapmariis, npomMucioBa dapmaris,
228 — nexiarpis:

— IreHEeTHKa Ta NPUKIJIAIHI aCIIEKTH MEMYHOT TeHETHKHY;

—Oio¢isnuni  Ta  MopdoyHKIIOHANBHI  Xapak-
TEPUCTHUKH KIITHH OpPraHi3My IPH Pi3HUX BHIAX MMATOJIOTi;

— po0oTH 3 HOBITHIX KIITHHHUX TEXHOJIOTIH;
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— HOBITHI pO3pOOKHM B Taiy3i 3arajJbHOI i KIHIYHOT
(hapmakosorii Ta apmarii;

— JOCSITHEHHS B raily3i BUBUCHHS €TIONIOTiT, TaTOreHe3y
Ta JIarHOCTHKU CY4aCHUX 3aXBOPIOBAHb;

— mpo(iTaKTHKa 3aXBOPIOBaHb, IICIUICHHS, 3armodi-
raHHs 0COONMBO HEOE3MEUHNM 3aXBOPIOBAHHSIM;

B) EKCIICPUMEHTAJIbHI JOCTIHKEHHS, OISO, KITiHIYHI
BUIAJIKH, HOBI METO/IY TA TEXHOJIOTI] 3 Cy4aCHUX aKTyaJbHHUX
npo0JIeM CTOMATOJIOT i, MEAMIIMHY, TieAiaTpii Ta Gpapmarii;

r) iHdopmaris, XpoHika, roBinei, marepiaau 3 icropii
HayKH Ta MeJULMHHM, apMalii, croMaToorii, pereHsii.

5. CrarTst HaJCUJIA€ThCS 10 pelakiii B €JIeKTPOHHOMY
BapiaHTi 31 CKaHOM IEpIIOi CTOPIHKM 3 MiANMCAaMH BCiX
aBropiB. CBOiIMHM IignucamMH aBTOPH TapaHTYIOTh, IO
CTATTIO HAIMCAHO 3 JOTPHUMAHHSIM MPaBWI IiATOTOBKH
crateil 10 «OmechbKOro MEAUYHOIO >KYpHAIy», eKCIepH-
MEHTabHI Ta KIiHIYHI TOCHiIKeHHS Oyl BUKOHAHI Bij-
MOBITHO A0 MI>KHAPOJHUX €THUYHUX HOPM HAyKOBHUX JOCIHi-
JDKEeHb, a TAKOK HAJAIOTh PEHAKIIil MpaBo Ha MyOIIiKaIliio
CTaTTi B JKypHAaJ, PO3MIIICHHS 11 Ta MarepiajiB m0a0 Hel
Ha CaifTi )KypHaJy 1 B IHIIKMX JpKepeax.

6. Crarta cynpoBomKyeTbesi ckaHoM (1) Hampas-
JIEHHS [0 penakuii, 3aBi30BaHUM IiINMCOM KepiBHHKA
Ta TICYATKOK YCTAHOBH, JI¢ BUKOHAHO po0oTy, (2) Bimomoc-
TSIMH TIPO aBTOPIB (3 JEKJIApYBaHHAM YJacTi KOXKHOTO aBTOpa
3 JeTaiialli€ro BKIamay y MiIroToBIi cTarTi), (3) mexmapa-
II€0 MO0 OPHUTIHANBHOCTI TEKCTY HAYKOBOI CTAaTTi, a Uit
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BITUM3HSHUX aBTOPIB TaKOX (4) EeKCHIEPTHUM BHCHOBKOM, 1110
JIO3BOJISIE BIIKPUTY TyOITIKAIiFO.

7. SIKmo y cTarTi BUKOPHUCTaHO Marepiaiy, sKi € IHTeIeK-
TYaJILHOIO BIIACHICTIO KIJIKOX OpraHi3alliii i paHiiie He myooi-
KyBaJIHICsI, aBTOP MAa€ OIEpKaTH JO3BUT Ha X MyONiKariro Bif
KOXKHOI 13 IMX OpraHizaiiiii i Hajiicnary Horo pa3oM 3i CTarTero.

8. Tekct npyKyeThcs dYepe3 IMIBTOpa iHTEpBAIy Ha
CTaHAapPTHOMY MAIIMHOIMCHOMY apKylli (IIMpHHA MOJiB:
JBOTO, BEPXHBHOIO Ta HIKHBOIO — IO 2 CM, IIPAaBOTO —
1 cm) mpudrom Arial (Arial Cyr) abo Times (Times Cyr)
po3mipoM 14 myskTiB. CTOpiHKa TEKCTY TIOBUHHA MiCTHUTH
He Oinbire 30 psaKiB.

9. MoBa crareif — aHIIilichbKa Ta yKpaiHChKa (IlepeBara
BiJIIA€THCSI aHINIOMOBHHM POOOTaM).

10. Marepian crarti Mae OyTH BUKIAJCHUN 33 TAaKOIO
CXEMOIO:

a) inmekc YJIK — 371iBa, BiAMMOBITHO O KITFOYOBHX CIIIB;

0) iHimiamm Ta Tpi3BUIIe aBropa  (aBTOpIB),
ORCID ID xoxHoOTO aBTOpa;

B) Ha3Ba CTarTi;

T) TIOBHA Ha3Ba YCTAHOBH (YCTaHOB), JIc BUKOHAHO POOOTY,
MicTo, KpaiHa. SIKIIO aBTOpPIB KiJibKa i BOHU NPALIOIOTh
Y pi3HHX YCTaHOBAX, ToZi He0OXiqHO apabCchKUMU udpaMu
MO3HAYUTH LU(PPOBUI HAIPAIKOBHI 3HAK, IO BiJIOBIIAE
YCTaHOBI, [Ie TIPAIIO€ KOKHUH 3 aBTOPiB; a Ha3Ba yCTaHOBH
Mae OyTH BKa3aHa 3 BIIMOBITHHUM HU(POBUM IO3HAYCH-
HSM, €JIEKTPOHHa anpeca (aapecu), HOMep TenedoHy;

J) JBa pe3loMe: YKpPAlHCHKOI0 MOBOIO 00CSATOM JI0
800 mpyxoBanmx mitep (0,45 CTOpiHKH) Ta aHIIIHCHKOIO
o6csrom 1o 1800 npyxoBanux Jitep (1 cropinka). Pesrome
YKpalHCHKOI0 MOBOIO Ma€ CKJIAJIATHCS 32 TAKOK CXEMOIO:
ingexc YJIK, iHimianu Ta npi3Buiie aBTopa (aBTOpiB), Ha3Ba
CTAaTTi, TEKCT pe3ioMe, KITF0UOBi CII0Ba (He OLIbIe I’ sITh);

¢) MOCTaHOBKa MPOOJIEMH B 3arajbHOMY BUIIAII Ta ii
3B’SI30K i3 BaXJIMBUMU HAyKOBHMH Ta MPAKTUYHHMH 3aB-
JIAHHSIMU;

) GOPMYITIOBaHHS METH CTaTTi (IIOCTAaHOBKA 3aB/IAHHSA);

3) Marepiajii i METOJM JTOCIIJHKEHHS 3 ONHCaMH METO-
IiB DOCIIKEHHS, KUTBKOCTI Ta PO3IOALTY 00’ €KTIB AOCIHi-
JoKeHHs1. Mae OyTH 3a3Ha4eHO JOTPUMaHHS HPUHIUIIIB
ETmunoro kogexcy BeecBiTHROT MeanuHOi1 acomiartii (I'exs-
CIHCBKa JIeKJIapallisi) o0 JAOCHTIHKEHb, 0 SKHX JOTy4a-
10Tk Tonelt, abo mpuHIUIiB JupexTrBu €BpONeHchKOTO
Coro3y 2010/10/63 EU miono ekcriepiMEHTIB Ha TBapUHAX;

1) BHUKJIAZ OCHOBHOTO Marepiaiy JOCHiKEHHS 3 TOB-
HUM OOTPYHTYBaHHSM OTPUMaHUX HAyKOBHX Pe3YJIbTaTiB;

K) BUCHOBKH 3 JOCIIKCHHS 1 MEPCHEKTHBH MOHAIb-
LIMX PO3POOOK Y IIbOMY HAIPsIMi;

J) JiTepaTypHi MOCWIAHHS B MOPSAKY iX HHATYBaHHSI
a0o 3a andasitom.

11. Pe3toMe aHIIICHKOI0O MOBOIO Ma€ KOPOTKO MOBTO-
PIOBATH CTPYKTYPY CTaTTi, BKIIFOYHO 31 BCTYIIOM, METOIO Ta
3aBIAHHAMH, METOIAMH, PE3yJIbTaTaMH, BUCHOBKAaMH, i Mic-
TUTH KJTFOYOBI CJIOBa. [HIIiain Ta Mpi3BuIle aBTopa (aBTO-
piB) TIOMAIOTHCS Y TpaHCIiTepalii, Ha3Ba CTAaTTi — y mepe-
KJIa]1i aHIMIHCHKOI0 MOBOO. KITi04OBi ci10Ba # iHIII TEpMiHU
CTaTTi MArOTh BiAMIOBIATH 3araIbHONIPUHHITAM MEANIHUM
TepMiHaM, HaBeJIEHWM Y CIIOBHMKax. He ciix Bukopucro-
BYBATH CJICHT 1 CKOPOYCHHS, SKi HE € 3aTaJIbHOB)KUBAaHUMH.

12. Ximiuni Ta MaTeMaTW4Hi (OPMYJIH BIPYKOBYIOThH
a6o BmuCyioTh. CTpyKTypHI (hOopMyIH OQOPMIISIOTH SIK
pUcyHKH. Y hopMyliax po3MidarOTh: Mai Ta BEJIHKI JTITEPH

(BeNMKi MO3HAYAIOTh JIBOMA PHCKaMHU 3HU3Y, Majl — JBOMa
pUCKaMU 3BepXy MPOCTUM OJIBIIEM); JATHHCHKI JIiTEpU
MiAKPECTIOI0Th CHHIM OJIiBIIEM; TPEIbKi — 0OBOAATE YEPBO-
HUM OJIiBIIEM; TiAPSANKOBI Ta HAAPSIAKOBI HU(PH Ta JIiTSpU
MIO3HAYAIOTh JIYTOI0 IPOCTUM OJIiBIIEM.

13. ¥V crartsax ciij BUKOPHCTOBYBaTH MiKHapOaHY
cuctemy onuHuis CI.

14. PuCyHKH 1 MIANHCH 0 HUX BHKOHYIOTH OKPEMO.
Ha 3BopoTHOMY 0011i KO)KHOTO PHCYHKA ITPOCTHM OJiBIIEM
CIIiJT yKa3aTH HOTO0 HOMEp 1 Ha3By CTaTTi, a B pa3i HEOoOXi-
HOCTI ITO3HAYUTH BEPX 1 HU3.

15. Tabmuui cnig AOpyKyBaTH Ha OKPEMHX CTOPiH-
KaxX, BOHM NOBHMHHI MaTH HyMepalilo Ta Ha3By. Ha nomsix
PYKOIIHCY HEOOXiJHO BKa3aTH MiCIle PO3MIIIEHHS PUCYH-
KiB 1 Tabmuie. [HopMaris, HaBeneHa B TaOMHIAX i Ha
pHCYHKaX, HE IOBHHHA JTyOIIIOBaTHUCH.

16. Crnmcox JiTepaTypHUX JDKEpel IOBHHEH MICTHTH
HepetiK mpatp 3a ocTaHHi 10 poKiB i JIMIe B OKPEMHX BUIIA/I-
Kax — Oumpll panHi myOmikanii. B opuriHambHUX poboTax
IUTYIOTH He Oibie 20 mxeped, B orsiaax — 10 60. Ha koxHy
poboTy y COHCKY JiTepaTrypd Mae OyTH MOCHIAHHA B TEK-
cTi pyxommcy. Jliteparypa y CIMCKY PO3MIIIYy€EThCS 3TiITHO
3 TIOPSIIKOM TIOCHJIaHb Ha Hel B TEKCTi CTarTi, SKi ITOIAI0Th
Y KBaJIpaTHUX JyXKaX, a00 3a andasiToM. SIKII0 HABOAATHCSA
POOOTH JIMIIIE OIHOTO aBTOpA, BOHHU PO3MIIIYIOTHCS 33 XPO-
HOJIOTTYHHUM TIOPAAKOM. Jl0 CIIHCKY JIITepaTypHUX JKepell He
CITi/T BKITFOYATH pOOOTH, SIKi IIIe He HAIPyKOBaHi.

17. Crmcok miteparypd O(QOPMITIOETHCS JIATHHUIICIO 32
HIDKYCHABEJICHNMHU CXeMaMH aHIIIIMCHKOI0 MOBOIO 200 TpaH-
ciitepoBani. OopmittoBary ix He0OXiHO 3riHO 31 cTaHap-
ToM National Library of Medicine (NLM) a6o Vancouver style.

Hna cmameii:

Povorozniuk VYV, Balatska NI, Klymovytskiy FV,
Synenkiy OV. Actual nutririon, vitamin D deficiency and
bone mineral density in the adult population of different
regions of Ukraine. Trauma. 2012;13(4):12-16. (In
Ukrainian). Available from: http://www.mif-ua.com/
archive/article/34633

Scott F, Mamtani R, Brensinger C, et al. The risk of a
second non-melanoma skin cancer with thiopurine and anti-
TNF use ininflammatory bowel disease. AmJ Gastroenterol.
2014;109:S473. doi: 10.1016/S0016-5085(14)60282-1.

[Tpi3BuIa aBTOpiB Ta Ha3Ba XYypHAILY IONAIOTHCS
JIATHHHUILICIO Y TPAHCIITEpallii, Ha3Ba CTaTTi — y MEePEeKIai
aHMIIHChKOI0 MOBOIO. TpaHcnmiTepalito MOXHa 3pOOUTH
aBToMaTHyHO Ha caiti http://ukrlit.org/transliteratsiia.
VY 6i6miorpadidHOMY MOCHIIaHHI KOXHOTO DKEpelia CIij
BKa3aTH BCiX aBTOPIB, BiJOKPEMIIIOIOUN OJIMH BiJl OHOTO
KOMOIO 1 poOinom. IHimiamy BKa3yloTh Micis Mpi3BHIIA,
3HAKaMHM MyHKTyallii He BiJOKpeMItolThCs. [ToBHI iMeHa
aBTOpIB HE HABOASATHCS. Y BUMAAKy 7 i Oiablae aBTO-
piB CTaBUTHCS MOCHIAHHS “et al.” micis mepmux TPbHOX
npizBum. fAkmo aBropiB 6 i menmie, “et al.” He BUKO-
pucroByeThes. Ilicns meperiky aBTOpiB CTaBIISATh Kparky
i mpo6in. Ha3ea myOmikamii HaBOOUTHCS aHIIIUMICHKOIO
MOBOIO TOBHICTIO, 0e3 ckopoueHb. Ilicist Ha3BH CTaTTi
CTaBJISATh Kparky i mpo0Oin. Ha3a nmepiogu4HOTrO BHAAHHS
HABOJIUTHCS aHIIIIICHKOI0O MOBOIO 200 TPaHCIITEPY€ETHCS
CHMBOJIAMH JIATHHCBKOTO ai(aity. J[03BONSETHCS HaBO-
JIUTH 3apeeCTPOBaHI CKOPOUEHHS Ha3BH NEPiOJUIHOTO
BUJAHHA. 3a3BUYail 1 (opMa HaMMCAaHHS CaMOCTIHHO
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NPUHMAETHCA BUIAHHSIM, 1i MOXKHA JI3HATHCS Ha CaWTi
KypHaiy, BunaBHALTBA, Ha caiiti ISSN abo HeoOximHO
HaBOIWUTH HOTO TOBHY Ha3By 0e3 ckopoueHHs. Has3su
BITYM3HAHMX XYPHANIIB CKOpPOYyBaTH He MokHA. [licis
Ha3BH BHUIAHHS CTaBIATH Kpamky i mpoOin. [Hdopma-
Lis [ION0 BHJIAHHI: PIK BHUJIAHHA BiJOKPEMIIIOETHCS
Kpalkor 3 KOMOIO, IOTIM HAaBOAMTHCS HOMEP TOMY,
SKIO HEOOXIZHO, Y KPYIVIMX JYKKaxX BKa3yeTbcs HOMEp
JKYpHaJy, IMICNs JBOKPANKW HABOIMTHCS [iara3oH CTO-
piHok. Jlms craTTi, IO HAApyKOBaHA HE AHDIIHCHKOIO
MOBOIO, HATIPHUKIHIII C(HOPMOBAHOTO MOCHIIAHHS y KPYTIIHX
Iy’)KKax BKa3yeThCs MOBa opuTiHamy. JlomarkoBa iHpop-
Mariist crocoBHo ctarti — Homepa DOI («DOI: https://doi.
org/...»), PubMed ID, pexxum noctymy 10 nepuiomxepena
TOLIO — HABOIUTHCS HANPHKIHII MOCHIaHHA Yy (opmari
aKTUBHOTO rinepnocuianns. Popma mius nomyky DOI:
Crossref system.

Jlna mamepianie kongepenuiii:

Sulkowski M, Krishnan P, Tripathi R. Effect of baseline
resistance-associated variants on SVR with the 3D regimen
plus RBV. In: Conference on Retroviruses and Opportunistic
Infections (CROI). 2016 Feb 22-25; Boston, MA.

Bakeyeva LY, Saprunova VB, Pilipenko DI. Ultrastruc-
ture of mitochondria in endogenous oxidative stress, mito-
chondrial antioxidant protective effect SkQ1. In: Procee-
ding of the IV congress of the Russian Society of Biochem-
istry and Molecular Biology. 2008 May 11-15; Novosi-
birsk, Russian Federation. Novosibirsk; 2008. (in Russian).

[Ipi3BuIna aBTOPIB MOJAIOTECS Y TPAHCIITEpaLii, Ha3Ba
Tpalli — y mepekyai aHIiiicbkor0. [0ToBHE B OMIcax KOH-
(epeHwiit — Ha3Ba KoH]epeHIil MOBOIO opHTiHaTy (Tona-
€THCS y TPaHCIiTepalii, K0 HeMae 11 aHTIHChKOT Ha3BH),
BUAUSIETHCS KypCHBOM. Y JY)KKaxX HaBOIUTHCS TEpeKial
Ha3BH aHIIiHcbKOI0. BuxXiaHi qaHi (Micie mpoBeIeHHs KOH-
(epeH1ii, Miclie BUJAHHS, PiK, CTOPIHKN) — aHIIIHCHKOIO.

Jlna monozpaghiti ma inmux KHUMCOK:

Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald’s
heart disease: a textbook of cardiovascular medicine. Phil-
adelphia: Saunders; 2014. 2040 p.

Lutsik AD, Detyuk YS, Lutsik MD, autors; Panasyuk
YN, editor. Lektiny v gistokhimii [Lektins in histochemis-
try]. Lviv: Vyscha shkola; 1989. 144 p. (in Russian).

[Ipi3Buma aBTOpPiB MOZAIOTBCS Yy TpaHCHiTepallii,
Ha3Ba KHIKKH — y TpaHCIITepamii 3 mepexiagoM aHrIii-
CBKOIO MOBOIO Y KBaJ[paTHUX IyXKax. Miciie BUIAaHHS, PiK
BHUJAHHA, 3arajibHa KUTBKICTh CTOPIHOK — aHTITIHCHKOIO,
Ha3Ba BU/IaBHULITBA — y TPaHCIiTEpalii.

3ayearcyemo: y CIUCKYy JIATHHUICIO TOTPiOHO 3a3Ha-
YaTH BCIX aBTOPIB JIITEPAaTypHOTo JKepena, Ha sike Bu
nocuiiaetecb. TakoX He CIiJ Y HbOMY 3aCTOCOBYBaTH
3HaKW po3nineHHs: // Ta — HasBy Jokepena (>kypHai, KOH-
(epeHIis, KHATA) 3aBKIN BUIUIAIOTH KyPCHBOM.

Hanpukiami siTepaTypHOTO IKeperna moTpiOHO BKazy-
Batu nupoBuil imeHTUdikarop crarti DOI, skmo Takuit
€. JlorpuMaHHS IMX TpaBHII 3a0e3ME€UNTh KOPEKTHE BiO-
OpaKeHHS IUTOBAaHUX JPKEPeENl y OUIBIIOCTI pedepaTHBHAX
HayKOMETPHYHHX 0a3 JaHuX.

18. CkOpOYeHHS CIIiB 1 CJIOBOCIONYYEHb ITOJAOTHCS
BiamosigHo g0 ACTY 3582-97 i I'OCT 7.12-93.

st THX, XTO HEe Mae JocTyiy Ao moBHoro Tekety ACTY,
Ha caiiti OechbKoro MeIyHIBEpCUTETY HABEICHO IPHUKIIAIN

odopmiteHHst 0i0miorpadiyanx 3amuciB. JIoCTynm 3a MOCH-
nanusaM http://libblog.odmu.edu.ua/p/blog-page 8912.html.

19. Jlo npykoBaHHMX MaTepiaiB, BUKOHAHHUX 13 BHKO-
PHCTaHHSIM KOMIT'IOTEPHUX TEXHOJIOTiH, O0O0OB’SI3KOBO
JIONAI0THCSl MaTepiai KOMIT FOTepHOTro Habopy Ta rpadiku
B CJICKTPOHHOMY BUIJISII.

Tekct moxe OyTH Takux ¢opmaris: Word for Windows,
RTF (Reach Text Format).

I'padiunmii Marepian ciij noxaBaTH B OKpemux (aii-
nax ¢opmarie XLS, TIFF, WMF at6o CDR. PosninbHa
37IaTHICTh IITPUXOBHUX OpHriHaiiB (rpadiku, cxemn) dop-
mariB TIFF nosunna 6yt 300-600 dpi B&W, Hamis-
ToHOBUX ((ororpadii Ta iH.) — 200-300 dpi Gray Scale
(256 rpapaniit ciporo). Illupuna rpadivyanx opurinamis —
5,5,11,51 17,5 cm.

20. CrarTi mIgaroThCs HAYKOBOMY pElleH3yBaHHIO, 3a
pe3ylbraTaMy SKOTO YXBAJIOETHCS PIIICHHS NPO JOLLIb-
HiCTh myOmikamii podotu. BigxmieHi crarti He moBepTa-
IOTECS 1 IIOBTOPHO HE PO3IIISIAIOTHCSL.

21. Pemakmis 3amumae 3a cO0OI0 MPaBO pPEAAKIITHOL
MIPaBKH CTAaTeH, sIKa HE CIIOTBOPIOE iX 3MICT, 200 TOBEPHEHHS
CTaTTi aBTOPY JUTS BUITPABICHHS BUABICHNX TE(EKTiB.

22. Jlatoro HaIXOMKEHHS CTAaTTi NI0 KypHAIy BBaXKa-
€ThCS JICHb OTPUMAaHHS PEIaKIli€l0 OCTATOYHOTO BapiaHTa
TEKCTY.

23. Tlicns oTpUMaHHS MIiATBEPPKECHHS BiJ PEIKOJIETil
PO MPUHHATTS cTarTi J0 myOuikamii HalaloThCS PEKBi-
3WUTH JJIs1 CIUIATH ImyOitikamiiHoro BHeCKy. Bapricts my0ui-
Kauii cranoBuTh 2000 rprBeHb (3a 12 CTOpiHOK). 32 KOXKHY
JTOJIATKOBY CTOPIHKY HEOOXIHO J0AaTH 10 IMyOIiKaIiHHOTO
BHecky 40 rpuBeHb. [lyOmikamiiiHMii BHECOK HOKPHBAE
BUTpATH, OB’ sI3aHi 3 KOPEKTYPOIO 1 pelaryBaHHsIM cTarei,
MaKeTyBaHHSM XXypHaJly Ta PO3MIILEHHSM HOTO eJIeKTpo-
HHOI Bepcii. 3a Oa)kaHHSIM aBTOP CTATTi MOXE 3aMOBUTH
co0i ApyKoBaHUI MPUMIPHUK XypHaiTy. BapricTs npykoBa-
Horo npumipHuKa — 800 rprBeHb, SIKi HEOOX1THO CIUTATUTH
JIONaTKOBO 10 ITyOrikamiiiHoro BHecKy. I[linTBepmkeHHS
MPOBENEHOI OIUTaTH (BiACKAHOBAaHY KBHTaHIIIO abo Il
¢ororpadito) aBTOp HAJICKIIAE B €ICKTPOHHOMY BUIIIAI Ha
e-mail omj@onmedu.od.ua.

24. Penaxiist «O1eChKOT0 MEIUIHOTO KYpHAIY»: Baii-
XOBCBKHH MPOB., 2, pexTopar ONechKoro HauioHaJbHOTO
MeINYHOTO yHiBepcuteTy, M. Oneca, 65082, Ykpaina;

e-mail: redkolehiaOMJ@onmedu.edu.ua

BinnosimaneHuii cexperap xypHaiy — FOpuenko Ipuna,
ten.: +380 (50) 8155305

KonraktHa ocoba (BumaBamumii gim  «lenbBe-
THKa») — Jlemuenko Xpuctuna, Ten.: +380 (93) 035 42 60;
e-mail: omj@onmedu.od.ua

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

Cropinku xkypHaiy: journal.odmu.edu.ua, journals.
onmedu.od.ua/index.php/med/home

25. Crarrti, 10 HE BIJNOBINAIOTH LUM IPaBUIIAM,
He posmiafarotbes. Ilepenpyk crareld MOXIMBUN JUIIE
3 MMCHMOBOT 3rOJIM PEAAKLIT Ta 3 MOCUIAHHIM Ha KypHaJl.

Cepeoniti uac ouikyeanus nybnixayii (Bin aHA Togadi
IO ITHS IyOriKarii) — 2—8 MicsmiB (3aIeKHO Bi (PaKTUIHOT
KUTBKOCTI TIOMAHWX aBTOpaMH MYONiKaIliif y KOHKpEeTHHH
BUITYCK).
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Honatox no [IpaBui miAroTOBKU CTaTei
10 «OnechbKOro MEANYHOTO JKYPHAITY»

JEKJIAPALIA
II0J0 OPUTiHATBHOCTI TEKCTY HAYKOBOI CTATTI

S(vm), (IL.LB. agmopa a6o agmopie — 3a3Hauaromsca
6ci aemopu Haykoeoi cmammi), JIEKIapyro(€MO), IO
y CTarTi (Ha36a HAYK06oi cmammi) HASIBHUIA OPUTIHAIb-
HUH TEKCT, OTPUMAHUH y pe3yNbTari BIACHUX JOCIIIKCHb
(KJIIHIYHUX CIIOCTEPEXEHb), Gi0cymHi HEKOPEKTHI LIUTY-
BaHHS, 3alIO3MYCHHS 1HIIIOTO TEKCTY, BiIOMOCTI, ependa-
yedi cT. 32 Ta 69 3akony Ykpaiau «IIpo BHIILy OCBITY».

3asBisro(eMo), 0 Mos(Hala) HaykoBa po0OOTa BHKO-
HaHa CAMOCTIHWHO i B Hill HE MICTATHCS €TIEMEHTH ITariary.

Yci 3ano3uyeHHs 3 IPYKOBAaHHUX Ta €NEKTPOHHUX JDKe-
pell, a TaKoX 13 3aXUIIEHUX paHillle HayKOBUX POOIT, KaH-
JMUIATCHKUX 1 JOKTOPCHKHUX JUCEPTAIliif MAIOTh BiAMOBIIHI
HOCHJIAHHSI.

S(mu) o3naiiomienuii(i) 3 ynHHUM [lonoXKeHHSM PO
BUSIBJICHHSI aKaJIeMIYHOTO IIIariary, 3riJHO 3 SIKUM HasB-
HICTh IUIariaTy € MiJICTABOX0 JUIS BiIMOBU NPUHHITTS
HayKOBOI CTaTTi /10 ONMyOJIIKyBaHHS B HayKOBOMY XypHAJi
OnechbKOro HaliOHAIBHOTO MEMYHOTO YHIBEPCHTETY.

Jara HMignuc(u)

Hpumitku: 1. YV [dexnapanii moBuHHI OyTH migmucu
BCIX aBTOpIB HAyKOBOi CTAaTTi, sIKi MalOTh OyTH 3acBig4eHi
YCTaHOBOIO, JI€ BOHU NPALIOIOTb.

2. SIKIo aBTOpM CTATTi € CHIBIPAl[iBHUKAMH Pi3HUX
yCTaHOB, TO Jlexiapaliis moOBUHHA OyTH 3 KOKHOI yCTaHOBH.

MHOPAJOK PELHIEH3YBAHHS
PYKONHUCIB HAYKOBUX CTaTei, AKi HAAXOAATH MJIs1 MyOmikanii
a0 penakuii «OnecbKoro MeAN4YHOro ;KypHaIy»

HayxkoBi crarTi, siki HagxomsaTh s myOmikamii 0
penakiii «Omechbkoro MeIMYHOTO JKYpHAy», MiJUITaloTh
PEICH3YBaHHIO. 3aBIaHHIM PELCH3YBaHHS € MAKCUMAIILHO
00’€KTHBHA OI[iHKA 3MICTy HAyKOBOi CTarTi, 1I BiAIOBiM-
HOCTI BUMOTaM >KypHaiy, aHaji3 ii mepeBar Ta HEJOJNIKIB,
BUHECECHHS KOHKPETHHX PEKOMEHIAIH momo i BIOCKOHA-
neHHs. BimnoBimanbHUil cexperap JKypHany HpPOBOJHUTH
TIOTIepEeIHIN aHami3 cTarei, IO HAMINILIM 0 pemaKIii,
iXHIO BiOBITHICTD TEMATHUIll Ta CIeEIiali3amii )KypHay.
Peren3enTiB mpuU3HAYa€e TOJOBHUI pemakTop >KypHAIy.
B okpemux BHMaAKax 3a pIllICHHSM TOJIOBHOTO pelakTopa
MpU3HAUCHHs perieH3eHTa(iB) Moxe OyTH TOpydeHe WICHY
penakiiiiHoi Koserii abo BUpIlICHE HA 3acCiTaHH] peaaKiii-
HOI KoJjierii.

Penien3eHTaMu KypHaIy € DOCBiaueHi (axiBIi — JOK-
TOPH HAYK, WICHH PEIKOJICTI1 )KypHAITY Ta Oro peaKIiiitHo1
paau. Y pasi HoTpedu peakilis 3aydae 10 pelicH3yBaHHS
CTOPOHHIX (axiBIliB. PerieH3eHTH MarOTh BiAMIOBIIaTH KBa-
ni¢ikaniitanM BuMoram 3rigHo 3 Hakazom MOH VYkpaian
Bim 15.01.2018 Ne 32. HaykoBi cTarTi, 110 HATIWIUTKA 1O
JKYpHaITy, CIPSIMOBYIOTHCSI Ha PELCH31I0 OTHOMY peliCH-
3€HTY, 32 HEOOXIIHOCTI — ABOM pereH3eHTam. s Bcix
CTaTel, 10 HAXOAATH 10 JKYPHAIy, BU3HAYA€ThCS PIBEHb
1XHBO1 YHIKQJIBHOCTI 32 IoTIoMOror0 CHCTEMH TPOTpaMHO-
obumcoBanbHOro Komiuiekey Strikeplagiarism.com.

Ilig dvac pereH3yBaHHS OI[IHIOIOTHCS BiAMOBIIHICT
CTaTTi TEMaTHUL )KypHay Ta ii Ha3Bi, aKTyaJIbHICTh 1 HAYKO-
BUI piBEHb, II€peBaru i HEOMIKH, BiJIIOBIIHICTE 0pOpM-
JICHHS CTaTTi BEMOraM penakiiii. HampukiHii poOUThCs
BHCHOBOK TIPO JIOULIBHICTD ITyOmiKaii.

Penien3yBaHHs MPOBOAUTHCSA KOH(IACHIIIHO 3a PUH-
[UTIOM TIOJBIITHOTO «CIIMOT0Y» pereH3yBaHHS (aHiI aBTOp,
aHi perersedT He 3Ha1oTh [1.I.B. omHe omHOrO). Pernensis
HAJA€THCS aBTOPY CTATTi Ha HOTO 3amuT Oe3 MiANCY, BKa-
3IBKM Tpi3BHINA, IMOCAmM 1 Micusg poOOTH pereH3eHTa.

ISSN 2226-2008 OJIECBbKWI MEJJAYHNIA XKYPHAII Ne 6 (191) 2024

B okpemux Bumnagkax Ha MpOXaHHsI PEliCH3eHTa Ta 3a Y3ro-
JUKEHHSIM 13 PEeaKI[iifHOI0 KOJIETIEI0 JXypHATy B3a€MOIIs
pelieH3eHTa Ta aBTOpa MOXE BiOyBaTHCh Y BIIKPUTOMY
pexxumi. Taka NMpakTHKa 3aCTOCOBYETBHCS JIMIIE B TOMY
BUIIQJIKY, SKIIO BiIKPUTA B3a€MOJis 3a0¢3MEYUTH MOJII-
IIEHHS BHKJIQIy Marepially poOOTH, IO PpEIeH3YETHCS.
3a3BHU4ail perieH3eHT POOUTH BUCHOBOK IIO/I0 MOXIIBOCTI
myOmikarii crarti npotsrom 14 mi6.

SIKIIo pereH3eHT peKOMEH Y€ BUIIPaBUTH ab0 J00Tpa-
IIIOBATH CTATTIO, PEAKIIis BIATIPABIISE ABTOPY TEKCT PEICH-
311 11 BHeceHHS B poOoTy BigmoBigHmx 3miH. CrarTi,
BiJicTaHi aBTOpaM Ha BHUIIPABJICHHS, CIIiJ] TTOBEPHYTH 10
penakuii He Mi3Hille HiX Yepe3 CiM JHIB Micis OJep>KaHHS.
KopekTtypu aBropaMm He BHUCHJIAIOTBCS, MPOTE SIKIIO Ie HE
nopy1uye rpadik BUXOLy *KypHally, MOXJIUBE HaJlaHHS Ipe-
MIPUHTY, y SIKOMY AOITyCTUME BUITPABJICHHS JIMIIE TOMUIIOK
Habopy 1 dakTaxy.

ABTOpY, CTaTT SIKOTO He OyIna MpuiHATa 10 ImyOiKarii,
Ha HOT0 3aIuT BiANIPABIIETHCS. MOTHBOBaHA BiiMOBa. Pyko-
TIAC CTATTi HE MOBEPTAETHCAL.

SIkmo aBTOp HE 3TOACH i3 AYMKOIO pEIeH3eHTa, BiH
MOXE JaTH MOTHBOBAHY BiIIOBI/Ib.

V pa3i motpebu 3a MOTOMKESHHSAM 3 aBTOPOM MOKe OyTH
IPOBEJICHO JIOATKOBE PELEH3yBaHHSA PYKOIUCY IHIINM
(haxiBiem.

Ocrato4He pillleHHs PO MyOiKalito cTarTi Ta i Tep-
MIHM TIpUMa€e peakiliiiHa KoJeris.

B okpeMux BHIa/ikax 3a HasBHOCTI TIO3UTHUBHOI pelieH-
3ii MO)KiIMBa IyOJiKamisi cTarTi 3a pilICHHSIM TOJOBHOTO
penaxropa abo HOro 3aCTyIHHUKA.

[Micns yxBameHHsI pimieHHS TPO ITyOINKaIio CTaTTi
penaxiis iHpopMye Ipo Iie aBTOpa 3 YKa3aHHIM TEPMiHY
myOITiKarii.

Opurinany perensiit 30epiratoTbcs B pemakiiii mpots-
roM | poky.
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INFORMATION ABOUT EDITION

“ODES’KIJ MEDICNIJ ZURNAL?”
(“Odesa Medical Journal)

Publication information

“Odes’kij medi¢nij zurnal” (“Odesa Medical Journal™)
was founded in 1926. During a few years it was highly
appreciated by scientists. The works of the famous scientists
had been published there. But then, at the start of 30-s, the
publication of the Journal was stopped. It was renewed only
in 1997, and very soon the Journal won its authority again
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dard or Vancouver style.

For articles:

Povorozniuk VYV, Balatska NI, Klymovytskiy FV,
Synenkiy OV. Actual nutririon, vitamin D deficiency
and bone mineral density in the adult population of dif-
ferent regions of Ukraine. Trauma. 2012;13(4):12-16.
(In Ukrainian). Available from: http://www.mif-ua.com/
archive/article/34633

Scott F, Mamtani R, Brensinger C, et al. The risk of a
second non-melanoma skin cancer with thiopurine and anti-
TNFuse ininflammatory bowel disease. Am J Gastroenterol.
2014;109:S473. DOI: 10.1016/S0016-5085(14)60282-1.

The authors’ surnames and the title of the Journal are
given in Latin in transliteration, the title of the article is
translated into English. Transliteration can be done auto-
matically at the site: http://ukrlit.org/transliteratsiia. In the
bibliographic reference of each source it is necessary to
specify all authors, separating from each other a comma
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space is put. The title of the publication is given in English
in full, without abbreviations. After the title of the article a
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Information about the publication: the year of publication
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number («DOI: https://doi.org/...»), PubMed ID, source
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is necessary to indicate all the authors of the literary source,
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At the end of the literature source, the digital identifier
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sources in the majority of citation databases.

18. Abbreviations of words and word combinations are
given according to State Standards of Ukraine 3582-97 and
National State Standard 7.12-93.
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Those who have no assess to the full content of NSS
can find it at the site of the Odesa Medical University, the
bibliography examples style is presented. Available from
http://libblog.odmu.edu.ua/p/blog-page 8912.html.

19. The printed materials executed with the use of
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materials and graphic in digital form.
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Windows, RTF (Reach Text Format).
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files of the XLS, TIFF, WMF or CDR formats. Resolution
of line originals (the graphics, schemes) of the TIFF for-
mats must be 300-600 dpi B&W, halftone (pictures, etc.) —
200-300 dpi Gray Scale (256 gradations of gray). Width of
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work or not. The rejected articles are not returned and are
not resubmitted.

21. The Journal reserves the right for editorial cor-
recting, which does not distort its contents, or returns an
article to the author for correction of revealed errors.

22. The date of article’s coming to the Journal is the
day when the editorial office receives the final variant of
the text.

23. After the editorial board confirms that the article has
been submitted, requisite payment details are provided. The
cost of publication is UAH 2,000 (up to 12 pages). Each
additional page is paid separately UAH 40. The publication
fee covers costs of proofreading and editing, page-planning
and on-line version of the Journal. At the request the author
of the article can order a printed copy of the Journal. The
cost of a printed copy is UAH 800, which must be paid
in addition to the publication fee. The author sends con-
firmation of the payment (a scanned check or its photo) to
e-mail omj@onmedu.od.ua.
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25. The articles that fail to meet these requirements
are not admitted. Reprinting of articles is possible only
with the written consent of the editors and with reference
to the Journal.

professor

The average waiting time of publication (from the day
of submission to the day of publication) is 2—3 months
(depending on the actual number of publications submitted
by authors to a definite issue).
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Addition to the Manual of Article Style
for “Odes’kij Medi¢nij Zurnal”

DECLARATION
on Originality of the Text of the Scientific Article

I(we) (name, first name and patrymonic of the author
or authors (all authors of the scientific article are indi-
cated) declare that in (the name of the scientific article)
the available text, obtained as a result of own researches
(clinical investigations) is original, improper quotings,
borrowings of other text, or information given in the sec-
tion 32 and 69 of the Law of Ukraine “On Higher Educa-
tion” absent.

I(we) declare that my scientific study is executed inde-
pendently, and has no plagiarism elements.

All borrowings from the printing and electronic sources,
as well as from defended before scientific studies, candi-
date’s and doctoral dissertations have the proper references.

I’'m(we are) acquainted with the current regulation
about detecting academic plagiarism, according to which
the detecting of plagiarism is the reason for the refusal of
scientific article publication in the scientific journals of the
Odesa National Medical University.

Date Signature(s)

Notes: 1. The signatures of all authors of scientific arti-
cle, which are to be sertified by establishment where they
work, must be in Declaration.

2. If authors of the article are employees of different
establishments, Declaration must be provided from every
establishment.

MANUSCRIPTS REVIEWING ORDER

Scientific articles submitted to “Odes’kij medi¢nij Zur-
nal” (“Odesa Medical Journal”) need reviewing. The task
of reviewing is the most objective assessment of the con-
tent of the scientific article, its compliance with the require-
ments of the Journal, analysis of its advantages and dis-
advantages, making specific recommendations for its
improvement. The executive secretary of the Journal con-
ducts a preliminary analysis of the articles received by the
editors, their relevance to the subject and specialization of
the Journal. The reviewers are appointed by the editor-in-
chief of the Journal. In some cases, by the decision of the
editorin-chief, the appointment of the reviewer (s) may be
entrusted to a member of the editorial board or decided at
the meeting of the editorial board.

The reviewers of the Journal are experienced special-
ists — doctors of sciences, members of the editorial board
and editorial council of the Journal. If necessary the editors
invite external experts for cooperation. The reviewers must
meet the qualification requirements in accordance with the
Order of the Ministry of Education and Science of Ukraine
dated 15.01.2018 No 32. The scientific articles submitted
to the Journal are sent for review to one reviewer, if nece-
ssary — to two reviewers. For all articles submitted to the
Journal, the level of their uniqueness is determined using
the programming and computing suite Strikeplagiarism.
com. The reviews should estimate if the article corresponds
to the subject of the Journal and its title, actuality and sci-
entific level, advantages and disadvantages, correspondence
of the article style to the editorial requirements. The conclu-
sion about advisability of publication is drawn at the end.

Reviewing is conducted confidentially by the principle
of double “blind” reviewing (neither the author nor the
reviewer know each other’s names). The review is provided
to the author of the article at his request without a signa-
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ture, indication of the name, position and place of work of
the reviewer. In some cases, at the request of the reviewer
and in agreement with the editorial board of the Journal, the
interaction of the reviewer and the author may take place
in an open mode. This practice is used only if open inter-
action will improve the presentation of the peer-reviewed
work. Usually the reviewer concludes that the article can
be published within 14 days.

If the reviewer recommends to correct or complete the
article, the editorial staff sends the review text to the author
for inserting proper changes in. The articles submitted to
authors for correction should be returned to the editors
no later than seven days after receipt. Proofreaders are not
sent to the authors, but if this does not disturb the schedule
of the Journal, it is possible to provide a preprint in which
it is permissible to correct only typing and factual errors.

The author, whose article was not submitted to the
publication, is sent a reasonable refuse on his demand.
The manuscript is not returned.

If the author does not agree with a reviewer’s point of
view, he can give him a reasonable answer.

In case of necessity an additional reading of manuscript
by another specialist can be carried out on agreement with
the author.

A final decision about the publication of the article and
its terms is made by the editorial board.

Sometimes in case of a positive review the article can
be published after the editor-in-chief’s or vice-editor-in-
chief’s decision.

After approval of the article publication the editorial
staff informs the author about it with indicating the term
of publication.

Originals of reviews are kept in the editorial during
1 year.
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