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Objective — This study aims to test the hypothesis of a cholinergic phenotype in
asthma, which is characterized by increased vagal tone and heightened sensitivity
to anticholinergic drugs. Primary care physicians regularly treat patients with
asthma, and current recommendations are based on a classic step-by-step
approach to inhaled therapy. While this method has clear advantages, it fails to
consider the various phenotypes of asthma, which differ in their underlying
mechanisms and thus influence patients' responses to specific medications. A
phenotype-based approach to asthma therapy appears promising, particularly in
relation to the autonomic nervous system (ANS), as the main classes of asthma
medications exert their effects through this system.

Material and Methods. We examined 60 patients whose asthma remained
uncontrolled despite using a combination of inhaled corticosteroids and long-
acting beta-agonists. Among these patients, 44 were male with a mean age of
35.6 £ 4.4 years, and 16 were female with a mean age of 38.1 + 5.8 years. The
control group consisted of 30 healthy subjects (HS) with a mean age between 35
and 65 years (23 males and 7 females). After introducing a long-acting
muscarinic antagonist into their treatment, asthma control improved in 29 of the
40 patients (72.5%). We analyzed the state of the ANS based on short-term heart
rate variability (HRV) data obtained using a single-channel chest ECG sensor
Polar H10 (Polar Electro Oy, Finland). HRV parameters were calculated using
Kubios HRV Scientific software version 3.5.0, applying both time-domain and
frequency-domain methods. These included the square root of the variance of R-
R intervals, the square root of the mean square of differences between consecutive
R-R intervals, as well as measures in very low frequency, low frequency, high
frequency, normalized low frequency, normalized high frequency, and their
ratios.

Results. A strong correlation (p = 0.814) was observed between parasympathetic
activity (indicated by high HRV frequency) and the effectiveness of the patients’
response to the muscarinic antagonist, as determined by the Asthma Control
Questionnaire and spirometry. Patients exhibiting high parasympathetic activity
generally showed better asthma control when treated with muscarinic
antagonists.

Conclusions. These findings support the concept of a cholinergic phenotype in
asthma. Family physicians can utilize short-term HRV assessments to evaluate
the ANS state and predict the effectiveness of anticholinergic drugs in asthma
patients.

IIEPEBIPKA I'lTIOTE3H IO/10 XOJIITHEPI'T9HOI'O ®EHOTHIIY ACTMH

Bucouuna LJL., bepesyyvkuii I.B.

Knrouosi cnosa: 6ponxianvha
acmma, aHmazoHicmu
MYCKAPUHOBUX peyenmopie
mpuganoi 0ii, sapiabenrvHicme
cepyeso2o pummy, 6ecemamueHa
Hepeosa cucmema, cimelina
npaKmuxa.

bykosuncokuti meduunuil 8iCHUK.
2026. T. 30, N2 2 (118). C. 3-11.

Mema pobomu — nepesipumu 2inome3sy X0aiHepeiuHO20 PeHOMUNY acmmu, AKuil
Xapakmepusyemvcs niOSUWEHUM MOHYCOM ONYKA4020 Hepea ma Hymiugoo
peakxyiclo Ha awmuxoainepeiuni npenapamu. Jlikapi nepeunnoi MmeouuHol
donomo2u wjo0eHHO Mmaroms cnpagy 3 nayienmamu 3 acmmoro. Cyuyachi
peKomeHOayii TPYHMYIOMbCA HA KIACUYHOMY CXIO4ACMOMY NIAHI [H2anaAyiuHol
mepanii. Xoua yeil nioxio mae 0ueBUOHI nepesacu, 8iH He 8pPAXOBYE PIZHUX
¢denomunie acmmu. ILfi penomunu GiOpisHAIOMbCA  CBOIMU  OCHOBHUMU
MexanizMamu, AKi 6NIUAIOMb Ha me, AK NAYiEHmu peaz2yioms Ha KOHKPEeMmHI IKU.
Iamozenemuunuti nioxio (na ocnogi ghenomuny) 0o mepanii acmmu UOAEMbC
NepCneKmusHUM, 0COOIUBO 3 YPAXYBAHHAM CMAHY ABMOHOMHOI HEpBOol
cucmemu (AHC), 60 came uepes nei 30CHIOIOMb CBIL BNIUE OCHOBHI 2pynu
npenapamie 8i0 acmmu.
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Mamepian i memoou. Obcmedxceno 60 nayienmis, acmma AKkux Oyia
HEKOHMPOIbOBAHOIO Ha mai nputiomy KomMOiHayii  ineanayitiHux
Kopmuxocmepoiois ma f-aeonicmie mpueanoi 0ii. Yonosixie oyno 44, cepeonit
6iK (35.6%4.4) pokis, sacinok - 16, cepeoniu eix (38.1£5.8) poxie. [lo epynu
xkoumpomo yeitiuinu 30 ymoeno 300posux ocib6 eikom 6i0 35 0o 65 poxie (23
yonogiku ma 7 xcinox). Ilicis 66edentss MyCKapuH08020 GHMA2OHICMA MPUBANLOL
0ii 0o cxemu NIKY8aHHA KOHmMpolb acmmu nokpawuscs y 29 iz 40 nayicumie
(72,5%). Mu ananizyearnu cman AHC 3a  Oanumu  KOpOMKOYACHOT
sapiabenvrnocmi  cepyesoco pummy (BCP) 3a oonomoecorwo Haepyono2o
oO0HokaHanwHo2o  exe-Ooamuuxa Polar HI0 (Polar Electro Oy, Finland).
Po3spaxynox noxasnuxie BCP suxonysasca y npoepamnomy sabesneuenni Kubios
HRYV Scientific eepcii 3.5.0. /[na ananizy BCP mu 6ukopucmogysanu memoou saxK
4Aco80i, MAK i YacMOMHOI 30HU: K8AOpamHull KOpius i3 oucnepcii inmepsainis R-
R, xeadpammuuii xopine i3 cepeOHbOK8AOpAMUUHUX PI3HUYL NOCAIO0BHUX
inmepeanie R-R, dyorce nusvka uacmoma, nuzvka yacmoma, 6UcoKa 4acmomad,
HOPMANI306aHA HU3bKA YACWOMA, HOPMANI306aHA 6UCOKA Ydacmoma ma ix
CNi8BIOHOUIEHHS.

Pezynomamu. Busgnena cunbna  Kopenayis  Midc — napacuMnamuyHoio
akmusHicmio  (sucoxa uyacmoma BCP) ma cunorw peaxyii nayiemmis Ha
myckapunogui  aumaeonicm (p = 0.814), wo eusnauanacs 3a Oanumu
ONUMYBANbLHUKA KOHMPONIo acmmu ma chipomempii. Ilayienmu 3 6ucoxoio
napacuMnamuyHoI0 aKmueHiCmio OeMOHCMPYBANU Kpawjuli KOHMPOLb ACmMU
npu AiKY8aHHI MYCKAPUHOBUMU AHIMALOHICMAMU.

Bucnoexu. Pezyremamu  niomeepodxcyroms — KOHYenyilo  XONIHepeiuH020
Genomuny npu acmmi. Civelini J1ikapi  MoXCYmb  BUKOPUCMO8YBAMU
kopomxouacry BCP ons oyinku cmany AHC ma npoeno3yeants eghekmusHocmi
AHMUXONIHEP2TYHUX NPEenapamie nayieHmam iz acmmoro.

Introduction. Effectively managing asthma in primary
care settings can be challenging due to various factors that
lead to inadequate control. To address this issue, it is
essential to identify the reasons behind the ineffectiveness
of triple inhaler therapy (TIT). Current asthma
management guidelines recommend adding long-acting
muscarinic receptor antagonists (LAMAS) when the
combination of inhaled corticosteroids (ICS) and
prolonged long-acting beta-2 agonists (LABAS) is not
sufficient [1]. Recent studies indicate that TIT is effective
in more than two-thirds of cases [2]. The necessity to
enhance the effectiveness of TIT has become clear, leading
to an increasing recommendation for its use in patients with
moderate persistent asthma [3]. Between 2024 and 2025,
researchers focused on patients whose asthma was not
well-controlled with the combination of ICS and LABAsS,
but the addition of a LAMA solved the problem [4].

The analysis of this patient group aimed to identify
predictors of the effectiveness of TIT, specifically the
effectiveness of LAMAs. The results concluded that
LAMAs were particularly effective in patients with high
bronchial hyperreactivity and persistent airway limitations
[5]. These are indirect, but quite obvious signs of increased
activity of the parasympathetic division of the autonomic
nervous system (PANS). It would seem that such findings
should have forced researchers to propose a differentiated
approach to the prescription of LAMASs. However, this did
not occur. The success of TIT inspired researchers to
propose the 5T (Triple Therapy Targeting Treatable Traits)
approach. This method recommends utilizing TIT for all
asthma cases, not just severe ones. It also involves using
LAMAs in combination with ICS and LABASs earlier than
current guidelines suggest [6]. Further improvement of TIT
in our time is anticipated by exploring the most effective

4

combinations of different representatives of ICS, LABAs,
and LAMAs, along with various dosages of ICS [7].

The traditional stepwise approach to pharmacological
therapy for asthma fails to consider the individual
differences among patients. This method does not
acknowledge the heterogeneity of asthma, which results in
varying mechanisms of bronchospasm and inflammation.
Consequently, this leads to different levels of effectiveness
of treatment in patients with diverse underlying causes of
the disease. We believe that a more promising alternative
would be a differentiated approach to asthma therapy. This
would involve identifying the different pathogenic
phenotypes of the disease [8].

In recent years, phenotyping of asthma has seen
significant development. Some phenotypes have already
been identified, while many others remain under discussion
[9]. One of the most promising approaches is phenotyping
based on ANS status. The importance of differentiating
patients in this way is indisputable. First, the ANS plays a
significant role in the mechanism of bronchoconstriction.
Second, the primary classes of bronchodilators-LABAS
and LAMAs — exert their effects through the ANS [10].

Since long-acting muscarinic antagonists (LAMAS)
promote bronchodilation by suppressing cholinergic
activity, we hypothesized that they would be most effective
in patients with excessive PANS tone. This hypothesis has
been recognized for some time; it is well-established that
increased parasympathetic tone can be one of the
mechanisms contributing to bronchoconstriction [11].
LAMASs have been used for over two decades, with the first
LAMA, tiotropium (Spiriva). They were developed to
suppress excess cholinergic activity [12].

In 2016, Gennaro Liccardi and co-authors proposed ‘a
hypothesis that increased cholinergic tone in asthma might
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serve as a marker for a cholinergic phenotype, which
shows a better response to anticholinergics’ [13]. In the
same year, the use of an increased cholinergic tone in
asthma patients as a predictor for a positive response to
LAMAS has been offered [14]. In 2021, evidence was
provided regarding the usefulness of noninvasive
assessment of autonomic activity for stratifying asthma
control [15]. In 2024, Gennaro Liccardi and co-authors
noted that ‘phenotyping is still an unmet need’, as no
studies have been conducted to confirm or refute this
hypothesis [16].

Our study aimed to test two related hypotheses: first,
whether a cholinergic phenotype exists that responds
better to anticholinergics, and second, whether increased
cholinergic tone in asthma can predict a positive response
to LAMAs. If these hypotheses are confirmed, the
guidelines for prescribing LAMAS in step-down asthma
therapy may need to be revised.

Objective of the study: to test two related hypotheses:
first, whether a cholinergic phenotype exists that responds
better to anticholinergics, and second, whether increased
cholinergic tone in asthma can predict a positive response
to LAMAs. If these hypotheses are confirmed, the
guidelines for prescribing LAMAS in step-down asthma
therapy may need to be revised.

Material and methods. To achieve this goal, we
investigated the correlation between the ANS status of
patients with uncontrolled asthma and their response to
adding a LAMA to their existing treatment of inhaled
corticosteroids (ICS) and long-acting beta-agonists
(LABASs). To do this, we examined 60 patients at the
allergy center in Dnipro, Ukraine, during the 2024-2025.
Among the 60 patients, 44 were men (73.3%) with a mean
age of 35.6+4.4 years, while 16 were women (16.7%) with
a mean age of 38.1+5.8 years. The duration of asthma in
patients ranged from 3 to 9 years, with an average 6.5+4.4.
We only included research participants who were willing
to provide written consent (patient informed consent for the
study code: 22253/2024). Control group consisted of 30
healthy subjects (HS) aged 35 to 65 years (23 males and 7
females). The study was approved by the ethics committee
of the Dnipro State Medical University. We excluded
patients with other diseases like hypertension, diabetes,
thyroid disorders, and ischemic heart disease. Smokers,
alcoholics and pregnant women also were excluded from
our study.

All patients underwent clinical examinations and
investigations between 9:00 AM and 12:00 PM to avoid
any confounding effects of circadian rhythm on heart rate
variability (HRV). On the day of the HRV study, patients
did not receive any treatment. Asthma activity was
evaluated for the month leading up to the patients'
assessment using the Asthma Control Questionnaire
(ACQ-7). A score of 0.75 or lower was used to differentiate
between controlled asthmatic (CA) patients and
uncontrolled asthmatic (UA) patients [17]. Lung function
was assessed using a computerized spirometer (Spirolab
I11® MIR), and the Forced Expiratory Volume in 1 second
(FEV1) was measured. Statistical analysis was performed
using SPSS version 27 software. An independent Student's
t-test was conducted to compare the patient groups.
Additionally, Spearman’s correlation coefficients were

calculated to assess correlations between the variables.

The autonomic efferent fibers of the cardiovascular and
respiratory systems share a common central origin. As a
result, cardiovascular autonomic modulation is influenced
by the autonomic control of the respiratory system. HRV is
therefore recognized as a reliable method for diagnosing
autonomic dysfunction in both the heart and respiratory
systems.

ANS status was assessed using Heart Rate Variability
(HRV). The ANS supplies nerves to both the heart and
lungs. It regulates the heart rate and the force of contraction
in the heart, as well as bronchial smooth muscle
constriction and mucus hypersecretion in the lungs. There
is a connection between these two components. Therefore,
HRV is recognized as a reliable method for diagnosing
autonomic dysfunction in both the myocardium and
respiratory systems. Non-invasive assessments of the ANS
are conducted using HRV based on established
measurement standards, physiological interpretations, and
clinical uses outlined in the guidelines from the working
group of the European and American Society of
Cardiology and Electrophysiology [18]. In 2024, the
Psychophysiological Research Societies Committee
released an updated report on Heart Rate and Heart Rate
Variability. This report provides guidelines for
methodology, interpretation, and reporting in HRV
research. It supports the use of mobile HRV recording
devices and encourages the application of short-term HRV
measurements [19].

Recent studies have shown the validity and reliability
of short-term HRV parameters in assessing the status of the
ANS [20]. HRV parameters were derived from 5-min
electrocardiogram recordings by the Polar H10 sensor
chest strap device (Polar Electro Oy, Kempele, Finland) in
the supine position after ensuring clean ECG signals,
absence of movement artifacts and comfortable breathing.
After extraction of the 1-channel ECG data and RR data
(exported from the Elite HRV app) import into Kubios
HRYV Scientific Software version 3.5.0 (Biosignal Analysis
and Medical Imaging Group, Department of Physics,
University of Kuopio, Kuopio, Finland) was conducted.
For the HRV analysis, we used both the time domain and
frequency domain methods: heart rate (MHR), the square
root of the variance of RR intervals (SDNN), the square
root of the mean squared differences of successive RR
intervals (RMSSD); very low frequency (VLF), low
frequency (LF), high frequency (HF), normalized low
frequency (LF Norm), normalized high frequency (HF
Norm), and the LF/HF ratio [19].

The assessment of HRV, lung function (FEV1) and
asthma control (ACQ-7) was performed within the first 2
days of inpatient care (before starting LAMA) and again:
since 7-10 days after taking LAMA inhalation therapy.

Results and Discussion. In Table 1 we observe that
after adding LAMA (tiotropium) to current therapy
(ICS+LABA), asthma became controlled in 36 out of 60
patients (60.0%): 24 men and 12 women. For convenience
we named this group of patients - group No. 1. In 24
patients, asthma remained uncontrolled: 10 men and 14
women (group No. 2). Overall Score ACQ7 in the group
No. 1 was 0.55+0.15, while in the group No. 2 this
indicator was 2.18+0,55 (p < 0.01). In the group No. 1
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FEV1 was 83.4 + 11.4 %, while in the group No. 2 this
indicator was 71.2 + 10.8 (p < 0.01). Assessing the
dynamics of the Overall Score ACQ7 and FEV1 in the
asthmatic patient groups after the introduction of LAMA
therapy would be inappropriate, as Table 1 presents only

the mean baseline values of Overall Score ACQ7 and
FEV1 for all asthmatic patients. FEV1 was 91.4+12.7 % in
a control group, which is 32 % higher, than group No. 2 (p
< 0.01) and 8% higher than group No. 1 (p > 0.05) (Table
1).

Characteristics of studied subjects

Table 1

All asthma patients on All asthmatic patients after a week of Control group
admission to hospital hospital treatment (healthy
(Uncontrolled asthma ) group No. 2 group No. 1 persons)
Uncontrolled asthma | Controlled asthma
Inhaled therapy LABA & ICS LABA & ICS + LAMA
N (men/women) 44/16 24 (10/14) 36 (24/12) 30 (23/7)
Asthma duration (years) 27.9+7.1 27.5+6.4 28.5+7.4
Age (men/women) 47.8+10,8/ 48.9+12.5 45.6+10,2/ 52.5+11,4/ 45.6+11,2/
48.4+12.6 49.3+10.6 48.4+13.5
Inhaled therapy LABA & ICS LABA & ICS + LABA & ICS
LAMA + LAMA
FEV1 (%) 64.4 £8.7 71.2+10.8 83.4+114 91.4+12.7
ACQ-7 4.12+0,85 2.18+0,55 0.55+0.15
Table 2
Characteristics of asthmatic patients at the time of hospitalisation
(before LAMA treatment)
All asthma patients on admission to hospital Control group
(Uncontrolled asthma ) (healthy persons)
group No. 2 group No. 1
Inhaled therapy LABA & ICS
N (men/women) 44/16 30 (23/7)
24 (10/14) | 36 (24/12)
Asthma duration 27.9+7.1
(years) 27.5+6.4 28.5+7.4
Age (men/women) 47.8+10,8/ 48.9+£12.5 45.6+11,2/ 48.4+13.5
45.6+10,2/ 48.4+12.6 | 52.5+11,4/ 49.3+10.6
FEV1 (%) 64.4 £ 8.7 91.4+6,4
68.2 +9.8 | 61.4 +8.5
ACQ-7 3.72+0,85
2.98+0,55 y 4.55+0.35

Thus, asthmatic patients in group No. 1 demonstrated
very positive response to LAMA therapy comparing to
group No. 2. Since a better response to anticholinergics’
[13]. Is one of the key features of cholinergic phenotype of
asthma, we concentrated our efforts on searching other key
features of that phenotype. Our task was to analize
distinquished features of patients on group No. 1 and group
No. 2, including state ANC using HRV. From the data in
Table 2 we see that the two groups did not differ
significantly in age or in the duration of asthma. In group
No. 1, males predominated (66.6%), and in group No. 2
females predominated (58.35%).

FEV1 in group No. 1 was lower, than in group No. 2;
67.4 £ 8.5% and 61.2 £ 9.8 % (p < 0.05). Overall Score
ACQ7 also shows that in group No. 1 asthma control is
worse: 4.55+0.35 B group No. 1 against 2.98+0.55 in group
No. 2 (p <0.01). (Table 2).

Table 3 represents the HRV values of asthmatic
patients and the control group at the time of hospital

6

admission. All 60 patients had uncontrolled asthma, and
the HRV values indicated a marked predominance of
PANS: tendency to bradycardia (63.2+7.1 bpm), increased
RMSSD (49.8+17.6 ms), decreased absolute and
normalized LF power (306.5+212.8 ms2 and 37.8+14.2
n.u, respectively), increased absolute and normalized HF
(916.7£378.5 ms2 and 59.4+17.2 n.u, respectively), low
LF/HF Ratio (0.65+0.38). All HRV parameters of
asthmatic patients differed significantly from those in the
group of healthy subjects, in whom they corresponded to a
balanced ANS status (p < 0.01).

Although all asthmatic patients showed a
predominance of PANS activity upon admission, patients
in group No. 1 demonstrated higher cholinergic activity
compared to patients in group No. 2 (Table 3). RMSSD in
group No. 1 was 55.4+15.8 ms versus 44.5+14.6 in group
No. 2 (p < 0.05). LF/HF Ratio in group No. 1 was
0.55+0.26 versus 0.75+0.32 in group No. 2 (p < 0.05).
Thus, patients in group No. 1 demonstrated another key
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feature of the cholinergic phenotype: increased cholinergic
tone anticholinergics’ [13].

SDNN in the groups of asthmatic patients did not have
significant differences and was low, which is usually
regarded as a decrease in the adaptive capacity of the ANS:
21.2 £ 8.3 ms in group No. 1 versus 22.6 + 8.6 ms in group
No. 2 (p > 0.05). In the control group, SDNN was 2.5 times
higher: 55.6 + 16.4 ms (p < 0.01). With regard to asthmatic
patients, low SDNN can be regarded as one of the criteria
of uncontrolled asthma. The presence of this feature in all

patients with uncontrolled asthma (Table 3) and its absence
in patients with controlled asthma (Table 4) allows us to
regard this criterion as sufficiently reliable.

Table 4 represents the dynamics of HRV parameters in
groups of asthmatic patients during TIT. The table shows
that in both groups, PANS activity decreased after
inclusion in LAMA inhalation therapy. However, while in
Group 1, ANS status radically changed from pronounced
vagotonia to moderate sympathicotonia, in Group 2, only a
moderate decrease in PANS activity was observed.

Table 3

HRYV in groups of asthmatic patients at the time of hospital admission (before LAMA therapy)

All asthma patients on admission to hospital (Uncontrolled asthma) Control group
group No. 2 ‘ group No. 1 (healthy subjects)
N (men/women) 44/16
24 (10/14) ‘ 36 (24/12) 30 (23/7)
MHR (bpm) 63.2+7.1
67.4+7.5 [ 582166 72,7%7,2
SDNN, (ms) 21.8+94
22,6+ 8.6 | 21.2+8.3 55.6+16.4
RMSSD, (ms) 49.8+17.6
44 5+14.6 I 55.4+15.8 35.6 +12.6
LF (ms?) 306.5:212.8
342.6+197.5 | 286.4+178.2 522.6+204.7
HF (ms?) 916743785
865.7+315.8 | 976.82386.8 647.5+224.5
LF Norm (n.u., 37.8+14.2
normalized units) 42.8+15.7 | 31.2+13.7 445+12.8
HF Norm (n.u.) 50 4+17.2
55.1+16.3 | 65.6+18.3 41.2+115
LF/HF Ratio 0.65+0.38
0.75£0.32 | 0.55+0.26 1.58+0.79
Table 4

HRV in groups of asthmatic patients during TIT

group No. 2 group No. 1 Control group
LABA & LABA & LABA & LABA & (healthy persons)
ICS ICS+ LAMA ICS ICS+ LAMA

N (men/women) 24 (10/14) 36 (24/12) 30 (23/7)
MHR (bpm) 67.4+7.5 71.4+7.8 58.2+6.6 88.3+£9.7 72,7+7,2
SDNN, (ms) 22.6+ 8.6 23.6+ 8.6 21.2+ 8.3 444+ 11.7 55.6+16.4
RMSSD, (ms) 44 5+14.6 40.5+15.8 55.4+15.8 21.5+6.8 35.6 +12.6
LF (ms?) 342.6+197.5 | 733.6+238.2 | 286.4+178.2 | 839.2+186.3 522.6+204.7
HF (ms?) 865.7+315.8 | 805.7+326.8 | 976.8+386.8 | 432.4+152.2 647.5+224.5
LF Norm (n.u., normalized units)| 42.8+15.7 49.2+14.9 31.2+13.7 62.1+21.4 445+12.8
HF Norm (n.u.) 55.1+16.3 51.6+16.3 65.6+18.3 28.5+14.4 41.2+115
LF/HF Ratio 0.750.32 0.95+0.42 0.55+0.26 2.15+1.44 1.58+0.79

The assessment of HRV dynamics parameters revealed
significant differences between the two asthma patient
groups. MHR in group No 1 during TIT increased from
58.2+6.6 to 88.3+9.7 (p<0.01). While in group No. 2
heart rate dynamics was insignificant: ¢ 67.4£7.5 nmo
71.4+7.8 (p > 0.05).

The SDNN dynamics in group No. 1 indicated the

restoration of the adaptive capacity of the ANS: with UA,
SDNN was 21.2+8.3 ms, and upon achieving asthma
control, it doubled to 44.4+11.7 ms (p<0.01). However,
SDNN in group No. 1 was still lower than in the control
group: 55.6+16.4 ms (p<0.05). In patients in group No. 2,
the SDNN dynamics were insignificant; 22.6+8.6 ms with
LABA & ICS and 23.6+8.6 ms with TIT (p>0.05).
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The RMSSD, an indicator of parasympathetic activity,
B group No. 1 decreased more than twofold: from
55.4+15.8 to 21.5+6.8 (p<0.01). B group No. 2 RMSSD
also slightly decreased: from 44.5£14.6 t 40.5£15.8 ms (p
> 0.05), which indicated the continued predominance of
PANS activity [21].

The HF component of HRV, which reflects vagal
efferent activity, 8 group No. 1 decreased by more than half
(HF Norm) from 65.6+18.3 to 28.5£14.4 n.u. (p<0.01). B
group No. 2 HF component of HRV slightly decreased
from 55.1+16.3 to 51.6£16.3 n.u. (p > 0.05).

Normalization eliminates the effects of overall HRV
differences between individuals or conditions, facilitating
a more straightforward comparison of the relative
contribution of HF and LF to the overall autonomic
balance. The LF/HF ratio, which reflects the balance
between sympathetic and vagal activity, in group No. 1
increased from 0.55%0.26 to 2.15+1.44 (p<0.01), which
indicated a change from a significant predominance of
PANS to a moderate predominance of SANS [21]. In group
No. 2 LF/HF ratio increased from 0.75+0.32 n0 0.95+0.42
(p > 0.05), which indicated the maintenance of a moderate
predominance of PANS activity. Fig 1 shows the dynamics
of the ANC balance in groups of asthmatic patients with
the inclusion of LAMA therapy. Thus, patients in group
No. 1 shows a better response to anticholinergics’ [13],
which is the third key feature of the cholinergic phenotype
of asthma.

Spearman's coefficient indicated a strong correlation

between HRV parameters related to parasympathetic tone
and the Overall Score on the ACQ?7. It also showed a strong
direct correlation with FEV1. Specifically, the correlation
between RMSSD and the Overall Score on ACQ7 was p =
0.746 (Figure 2. A), while for the HF component of HRV
and the Overall Score on ACQ?7, it was p = 0.814 (Figure
1. B). In contrast, the correlation between RMSSD and
FEV1 was p = 0.687 (Figure 2. C), and between HF and
FEV1, it was p = 0.728 (Figure 2. D). In other words,
greater PANS activity increases the effectiveness of
tiotropium in controlling asthma, as indicated by both the
ACQ-7 and spirometry (FEV1).

LF/HF ratio

LABA+ICS+LAMA

LABA +
LABA+ ICS
ICS

Group No. 2 Control grope

Group No. 1

o

Fig. 1. LF/HF ratio in groups of asthmatic patients and in
control group

Relationship between RMSSD and the Overall Score on
ACQ7

Relationship between HF component of HRV and the
Overall Score on ACQ7

4 2\ 4
RNISSD
(_n n—
ACQ7 ACQY7
\ / \ J
Figure 1. A. Figure 1. B
- Relationship RMSSD and FEV1 Re/lationship between HF component of HRV and FEV1
R FEV1 (%)une—amald
(ms) =
"
FEV1 (%) HE (ms)
\ / \ /
Figure 1. C Figure 1. D

Fig. 2. A = Relationship between RMSSD and the Overall Score on ACQ7; B = relationship between HF component of
HRV and the Overall Score on ACQ7; C = relationship RMSSD and FEV1; D = relationship between HF component of
HRV and FEV1.

To our knowledge, this study is the first to test the cholinergic  phenotype  hypothesis  of  asthma.
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Antimuscarinics were used for the maintenance treatment
of asthma over a century ago. After a long interval, in 2014,
their use was recommended again as an add-on therapy
with LAMAs for the maintenance treatment of asthma
[22]. Despite the widely acknowledged importance of the
vagus nerve in the development of bronchospasm, as well
as the anti-inflammatory and anti-fibrotic effects of
LAMAS, asthma guidelines recommend that LAMA be
added as a third controller alongside the combination of
ICS and LABA before considering the initiation of
biological therapies [1]. All current and previous asthma
guidelines follow a stepwise approach to inhalation therapy
for asthma. Phenotype-driven and endotype-driven
approaches to asthma management have been actively
developed by researchers since the early 2010s. In 2012
loana Agache and co-authors in a paper entitled
“Untangling Asthma Phenotypes and Endotypes” stated:
‘Phenotype’ has been used extensively in asthma but is still
largely indiscriminate’ [23]. In 2025, loana Agache et al.
in a paper titled “The Bronchodilator and Anti-
Inflammatory  Effect of Long-Acting Muscarinic
Antagonists in Asthma” acknowledge that ‘the relatively
low success rate of LAMA in severe asthma might arise
from the lack of a phenotype-guided prescription’ [1].
Most researchers in 2025 acknowledge the underuse of
LAMAs in asthma therapy [1, 5, 6], and believe that
‘further studies are needed to identify the LAMA
responsive therapy, and thus to position LAMA in the
personalised and cost-efficient strategies for the
management of asthma patients’ [1]. Almost all scientific
papers devoted to LAMAS 2025 analyze the possibilities of
predicting their effectiveness based on clinical, laboratory
or instrumental signs [1, 5, 6]. We have developed a
straightforward and cost-effective method for predicting
the effectiveness of LAMAS using short-term HRV. This
method does not require any additional equipment, making
it easy to implement, even in primary care settings.

In our study, we screened patients whose asthma was
not controlled by the ICS+LABA combination and found
that 60.0% (44 out of 60 patients) exhibited signs of the
cholinergic asthma phenotype. All these patients
responded positively to LAMA treatment. Such a large
proportion of patients with signs of the cholinergic
phenotype does not allow us to judge its prevalence.
Patients admitted to hospital for treatment of asthma
exacerbations represent only that portion of asthmatic
patients in whom the LABA & ICS combination has been
ineffective. Early detection of the cholinergic asthma
phenotype could significantly reduce healthcare costs for
treating these patients and improve their quality of life.
Implementing such screening on a national scale is
therefore very appealing for the healthcare system.
Additionally, since vagal tone increases with age [1], it can
be inferred that the longer a patient has had asthma, the
more relevant LAMA treatment may become.

When analyzing the results of the HRV assessment in
the context of triple therapy, it is important to acknowledge
that we cannot completely eliminate the influence of
inhaled LABAs and LAMAs on the study outcomes.
Although the study conditions stipulated that patients did
not take prolonged-release medications on the day of the
HRV assessment, their use in the days leading up to the

assessment could still affect the status of the autonomic
nervous system (ANS). Additionally, patients with
uncontrolled asthma were permitted to use salbutamol.
Hajar Ali et al. reported that administering salbutamol
within two hours before HRV testing, or using a LABA in
the two weeks prior, was linked to decreased PNS activity
and increased SNS activity in asthma patients [24]. Ching-
Huei Tsou et al report that ‘the HRV parameters in both the
time and frequency domains showed significant changes
indicating sympathetic activation of the autonomic balance
immediately after inhaling the beta2-agonist (Berotec 200
mcg)’ [25]. Sarah Elhage et al. showed in their study that
LABAs and LAMAs do not have a significant effect on
HRV in asthma [26]. Lorena Soto-Retes et al., after
reviewing the latest research on the state of the ANS in
asthmatic patients, concluded that ‘given the lack of clarity,
nonetheless, further studies are needed on the
pharmacological effects of LABAs or LAMAs and their
influence on HRV outcomes in asthma’ [27]. It is extremely
difficult to even speculate about the effect of TIT on the
ANS. It is noteworthy that studies in recent years have
provided contradictory results regarding ANS dysfunction
in asthma. Some researchers report increased PANS
activity in patients with uncontrolled asthma [28], while
others, on the contrary, report a predominance of SNS [29].
The contradictory results may be influenced by the
difficulty in excluding the impact of prolonged use of
bronchodilators on heart rate variability (HRV).
Additionally, a patient's emotional state can also affect
HRV. Although the study excluded patients with
psychiatric conditions, such as anxiety and depression,
long-term asthma is often associated with these disorders,
which can be challenging to identify [27].

Thus, the influence of LABAs and LAMAS on HRV in
our patients cannot be excluded, since they received triple
therapy. We found that all patients whose asthma remained
uncontrolled after the addition of LAMA to therapy
demonstrated pronounced SNS activity, whereas patients
whose asthma was controlled after the addition of LAMA
to therapy showed a predominance of PANS. That is, these
patients showed a full set of features of the cholinergic
phenotype: increased cholinergic tone and a better
response to anticholinergics [13].

The limitations. Present study has some limitations.
First, the single-center study was limited by its relatively
small sample size, which may have affected the reported
outcomes. Additionally, the breathing frequency, known to
influence HRV analysis, was not recorded in this study.
However, efforts were made to minimize any potential
impact. The strength of this study lies in the fact that all our
patients had uncontrolled asthma prior to switching to TIT,
which includes the addition of a LAMA. In other words,
LABAs proved ineffective for this asthma phenotype. This
serves as an ideal criterion for testing the hypothesis of a
cholinergic asthma phenotype.

Conclusions. ANS in asthmatic patients in the
exacerbation phase of asthma (with uncontrolled asthma) is
characterized by the predominance of PANS activity, and in
the remission phase (controlled asthma) — by the
predominance of SANS.

1. Patients with high vagal tone responded positively to
the addition of a LAMA to the combination of ICS and
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LABA. This suggests the existence of a cholinergic
phenotype of asthma that shows a better response to
anticholinergics.

2. A strong correlation between indicators of PANS
activity, based on HRV data, and signs of effective asthma
control indicates that increased cholinergic tone could serve
as a predictor of a positive response to LAMAS.

3. A significant percentage of patients with high
cholinergic activity (60.0%) while using the ICS+LABA
combination highlights the limitations of a stepwise
approach to inhalation therapy for asthma. If ANS status had
been assessed prior to selecting inhalation therapy, asthma
control could have been achieved much earlier in 44 out of
the 60 patients included in the study.

Short-term HRV (by the Polar H10 sensor chest strap
device or standard ECG recorder) enables rapid and accurate
assessment of ANS status and predicts the efficacy of

LAMAS in asthma.

Prospects for further research is needed to develop
precise diagnostic criteria for the cholinergic phenotype
based on HRV data, since all asthmatic patients (not only
those with the cholinergic phenotype) demonstrate a
predominance of PANS activity during an exacerbation, and
a predominance of SANS activity when control is achieved.
In addition, the cause-and-effect relationship between the
state of the ANS and asthma control is unclear: does the
relief of asthma exacerbation lead to the predominance of
SANS activity or, conversely, does the achievement of the
predominance of SANS activity as a result of treatment lead
to the achievement of asthma control?
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Pestome. [lpobrema pe3udyanvHozo pusuky 6 Nayi€Hmis i3 NOEOHAHHIM
apmepianvhoi  einepmensii (AI) ma amepockneposy (AC) 3anuwaemovcs
He8UPIUIEeHOI, OCKLIbKU MPAOUYiliHa OYIiHKA JINIOH020 Npo@ino He 6paxosye
BHECKY 8CIX amepo2eHHUX Ppaxyit ma memaboIiuHUX HOPYUIEHb.

Mema pobomu — nokpawumu cmpamu@ikayilo cepyeso-cyOUHHO20 PUUKY
wisxom eusueHHs: poai ninonpomeiny (a) (Lp(a)), xonecmepuny ninonpomeinis
nesucokoi winonocmi (XC ne-JIIIBLL]) ma noxasHuxie incy1iHOpe3ucmeHmHoCcmi
y nayieumis i3 komopoionum nepedicom AI' ma AC.

Mamepian i memoou. Ilposedeno KOMNIeKCHe  KIIHIKO-1A00pamopHe
obcmedicenns 46 nayienmie gikom 45—70 pokis, po3nooiieHux Ha HOMupu epynu.
I epyna (n=16) - noeonanusa AI' ma AC; Il epyna (n=10) - i3onvosana AI'; 111
epyna (n=10) - izonvosanuti AC; IV epyna (n=10) — xoumpoav (npaxmuuno
300p06i). Busnauanu pisni Lp(a), XC ne-JIIIBIL], ceuosoi kuciomu, 21iko8anozo
2emo2nobiny (HbAIc) ma pospaxosysanu inoexc HOMA-IR (Homeostatic Model
Assessment for Insulin Resistance).

Pezyromamu docnioyncennsn. Bemanosneno, wo noeonana namonoeis (epyna 1)
Xapaxmepusyemvcs. HAUOINbW BUPANCEHUMY MEMADONTUHUMU NOPYUEHHAMU!
docmosipuum niosuwgennam Lp(a) (48,31+2,91 me/on, p=0,0012), HOMA-IR
(2,90+£0,07, p=0,0003) ma HbAlIc (5,95+£0,04%, p=0,0003). Boowouac,
i301b08aHUL amepocKaepo3 (epyna 3) acoyiroeascs 3 Hausuwumu pisHamu Lp(a)
(65,95+5,20 me/on), wo niokpecmoe 2ceHemuyHy OemepMiHO8AHICMb UbO2O
cmany. Pigenv XC ne-JIIIBIL] 6ys docmosipro nidguujeHuti y 8Cix OOCTiOHUX
2PYNax NOPIi6HAHO 3 KOHMPOLeM, OeMOHCHMPYIOUU VHIBEPCANbHICHb NINIOH020
oucmpecy.

Bucnosxu. Komop6ionicme 2inepmonii ma amepockiepo3y cynpo8ooiCyemocsi
cuHepeiuHUM epekmom IHCyniHope3sucmenmuocmi ma 2inepypuxemii. Boonouac,
[301b06aHUL aMeEPOCKEPO3 3HAYHOIO MIPOIO 3yMOGLeHull niosuwennam Lp(a),
Wo euMazae cneyu@iuHo20 CKPUHIHZY HAGIMb 3ad GIOCYMHOCMI MPAOUYIUHUX
MemaboniuHux hakxmopie pusuxy.

METABOLIC MARKERS
ATHEROSCLEROSIS

IN PATIENTS WITH ARTERIAL HYPERTENSION AND

Tashchuk V.K., Khrebtii H.I., Khrebtii O.Y.

Key words: arterial hypertension,
atherosclerosis, lipoprotein (a),
non-HDL-C, insulin resistance, uric
acid, residual risk.

Bukovinian Medical Herald. 2026.
V.30, Ne 2 (118). P. 12-17.
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Resume. The issue of residual risk in patients with combined arterial
hypertension (AH) and atherosclerosis (AS) remains unresolved, as traditional
lipid profile assessment does not account for the contribution of all atherogenic
fractions and metabolic disturbances.

Objective —to improve cardiovascular risk stratification by investigating the role
of lipoprotein(a) [Lp(a)], non-high-density lipoprotein cholesterol (non-HDL-C),
and insulin resistance indicators in patients with a comorbid course of AH and
AS.

Material and methods. A comprehensive clinical and laboratory examination
was conducted on 46 patients aged 45-70 years, divided into 4 groups: Group |
(n=16) — combined AH and AS; Group Il (n=10) —isolated AH; Group 11l (n=10)
—isolated AS; Group IV (n=10) — control (practically healthy individuals). Levels
of Lp(a), non-HDL-C, uric acid, and glycated hemoglobin (HbAlc) were
determined, and the HOMA-IR (Homeostatic Model Assessment for Insulin
Resistance) index was calculated.

Results. It was established that the combined pathology (Group 1) is
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characterized by the most pronounced metabolic disturbances: a significant
increase in Lp(a) (48.31+2.91 mg/dL, p=0.0012), HOMA-IR (2.90+0.07,
p=0.0003), and HbAlc (5.95+0.04%, p=0.0003). At the same time, isolated
atherosclerosis (Group I1l1) was associated with the highest levels of Lp(a)
(65.95+5.20 mg/dL), highlighting the genetic determinism of this condition. Non-
HDL-C levels were significantly elevated in all study groups compared to the
control, demonstrating the universality of lipid distress.

Conclusions.

The comorbidity of hypertension and atherosclerosis is

accompanied by a synergistic effect of insulin resistance and hyperuricemia.
Meanwhile, isolated atherosclerosis is largely driven by elevated Lp(a),
necessitating specific screening even in the absence of traditional metabolic risk

factors.

Beryn.  CepueBo-cynuuni  3axBoproBanHs  (CC3)
MPOJOBXKYIOTh TOCIIaTH MPOBIIHE Micle B CTPYKTYpi
CMEpPTHOCTI HACeNeHHA, a MAaIlieHTH 3 KOMOpPOiTHIM
nepebirom aprepianbHoi rineprensii (Al') Ta cucteMHOro
atepockiepody (AC) CTaHOBIATH TPyIy HAWBHUIIOTO
pU3MKY pO3BHUTKY ¢GaranbHux moniii. Hes3paxarounm Ha
JIOCSITHEHHSI Cy4acHOi (hapMakoTeparnii Ta BIPOBaKEHHS
KOPCTKUX IUIBOBUX pIBHIB apTepiajJbHOTO THCKY 1
XOJIECTepPUHY JHNOnpoTeiHiB Hu3bkoi IminbHOCTI (XC
JITTHIIY), 3Ha4Ha 4acTHHA MAIiEHTIB 3aJIMIIAETHCS B 30HI
BHCOKOT'O PE3UAYATBHOTO (3AMUIIIKOBOTO) PH3UKY [1].

CyvacHa KapHioJioTis Ta TpPEeBCHTHBHA MeEAUIINHA
(OKyCyIOTh yBary Ha MYyJIbTUKOMIIOHEHTHIH TIPHPO.Ii
BOTO PU3UKY. B #l0ro OCHOBI JICXKUTH HE JIMIIE KIIAaCHYHA
Tpiajla «XOJeCTepUH-TUCK—KYPiHHS», a ¥ CKIAIHIII
MeTabomiuHl  B3ae€MOJil, IO BKJIIOYAIOTh TI'E€HETHYHO
JIeTepMiHOBaHi (akTopH, Taki sk jinonpotein (a) (Lp(a)),
Ta MapKepd, II0 BiAOOpaXarTh BMICT OaraTUx Ha
TPUTTIUEPUAM  JINONPOTEIHIB -  XOJECTepHH  He-
JNONpoTeiHiB BUCOKOI miutbHOCTI (XC He-JINIBIII) [2, 3].

Oco0aMBOro KIJIHIYHOTO 3HaYeHHs! Ha0yBa€e BUBUCHHS
IIUX MapKepiB y KOHTEKCTI METaOOJIIYHOTO CHHIIPOMY, /&
KIIIOUOBY DPOJIb BiJIrparlOTh 1HCYJIHOPE3UCTEHTHICTH Ta
rinepypukemis. CedoBa KHCIIOTa, SKa TPUBAIMHA dYac
pO3risiaanacs BUKIIOYHO SK MapKep NOJarpH, ChOrOJHi
BU3HAHA HE3AJICKHUM IPEAUKTOPOM EHAOTEINiadbHOI
JUCYHKINT Ta OKCHIATUBHOTO cTpecy [4, 5, 6]. IIpore B
JiTepaTypi HEJI0CTaTHBO BHCBITJICHO MUTaHHS
B32€MO3B’ 3Ky LIMX HOBITHIX MapKepiB caMe B MaIi€HTIB i3
MOEJHAHOIO TIATOJIOTI€I0, IO YCKIAJHIOE PO3POOKY
MIEPCOHAIII30BaHUX MPOrpaM BTOPUHHOI NMPOQINIaKTHKH Ta
peaOimiTarii.

Meta po60TH — MOJIMIINTH CTpaTH]IKALi0 CepreBo-
CYZAMHHOTO PH3HKY IUITXOM BHBYEHHSI POJII JIIONPOTEIHY
(a) (Lp(a)), xonectepuHy JINONPOTEiHIB HEBHCOKOI
IiTHHOCTI (Xc ue-JITIBII) Ta MMOKa3HUKIB
IHCYJTIHOPE3UCTEHTHOCTI y TAIIEHTIB 13 KOMOpPOiTHIM
mepebirom Al ta AC.

Matepian i Metoau. IIpoBeneHo KOMIUIEKCHE
obcrexeHHs 46 MalieHTiB (YOJIOBIKIB Ta )KiHOK) BIKOM Bif
45 no 70 pokis. [liarHo3 AI' ta AC BepudikyBamu
BIJIMIOBITHO [0 YMHHHX PEKOMEHMAIi C€BpONEHCHKOro
toBapuctBa kapuionorie  (ESC) Tta HaumioHanbHHX
nporokoniB [7, 8]. HasBaicte AC miaTBepIUKyBald 3a
JonoMororo roruieporpadii COHHUX apTepii, Kpurepiem
AC BBaxanm 3MiHM KOMIUIGKCY IHTHMa-Memia 3
Bi3yai3ami€ro aTepoCKIePOTHIHOT Osky [8].

Jnzaiin IOCHIIDKEHHS mependavan pO3TOain
YYaCHHKIB Ha YOTHPHU TPYIIH:

I rpyma AI+AC (ocHoBHa, n=16): mnamieHTH 3
noeqaanasm AT II-1II cramii ta AC  (HasBHICTH
aTepPOCKIJIEPOTUYHOI OJNANIKM 32 JaHUMHK Joruieporpadii
COHHHX apTepiif).

II rpyna AT" 6e3 AC (nopiBusiHHS, n=10): marieHTn 3
i3ompoBaHoI0 Al 6e3 o3nak AC.

III rpyna AC 6e3 AT (mopiBasiHHs, n=10): mamienTH 3
aTEePOCKICPOTHYHUM YPaXKCHHAM COHHUX apTepiii 6e3 Al
B aHAMHE31.

IV rpymna (koHTpOIB, N=10): MPaKTHIHO 3T0POBi 0cOOH
BiJNIOBITHOTO BIKY.

JlabopaTopre 0OCTEe)XKEHHS BKIIOYAIO BH3HAYCHHS
minigHOTO TIpodinto (pepMEeHTATHBHUM METONOM. PiBeHB
XC ne-JITBII po3paxoByBanu 3a GopMyJI010: 3araibHun
xonectepuH (3XC) — XC JITIBIL. Bmict Lp(a) Bu3Hauasu
IMYHOTYpOIIUMETPUYHUM METOJIOM (30HA IiJBHIICHOTO
pusuky >50 wmr/mi). CraH BYIJIGBOJHOTO OOMiHY
OLIIHIOBAJIM 3a PiBHEM IIIikoBaHOTO TemMoriobiny (HbAlc)
Ta iHAekcoM iHcyiiHopesucteHTHOCTI HOMA-IR, skwmii
po3paxoByBaBcs 3a (opmynoro: (TiIoKo3a X 1HCYNiH) /
22,5.

Cratuctnany oOOpoOKy maHUX 3IOIHCHIOBANH i3
3aCTOCYBaHHSAM CYYacCHHX METOMiB  OiOCTATHCTHKH.
HopMmanbHICTh pO3MOITYy OILIHIOBATH 32 JOMOMOTOIO
Bi3yaJIbHOTO aHalli3y Ta HelmapaMeTpUYHUX KpPHUTEPIiB.
Bukonana mnepeBipka HopManbHOCTI po3noaity (Shapiro—
Wilk test) mi1st KOXKHOTO MOKa3HUKA B MEXax IpyIl, SKIIO
PO3IOJIT HOPMAaJIbHUII - BUKOPHCTAHO OJIHO(MAKTOPHHI
anaiiz ANOVA 3 post hoc Tecrom Tukey, sikiio posmnosin
HeHOpMaJibHUIT — 3acTtocoBaHo TecT Kruskal-Wallis, mpu
BUSBICHHI  CTaTUCTHYHO 3HAYYIIUX  BIAMIHHOCTEH
BUKOHYBAJIM IIOTIAPHI TOPIBHSHHA 3a  JIOTIOMOTOIO
Kkpurepito ManHa—YiTHI 3 monpaBkoro boHpeppoHi.
[Toxa3HUKH 3 HOPMAIEHUM PO3MOAIIOM MTOJAHO Y BUTIISI
M + SD, a 3 HeHOpMansHEM - y Burini Me [IQR]. dns
MOPIBHSHHS TOKAa3HWKIB MDK YOTHpPMa HE3aJC)KHUMH
rpynamMy BUKOPUCTOBYBalM kputepiii Kpackena—Y omica.
[Ipu BusBIEHHI 3arajJbHO3HAYYIIMX  BIAMIHHOCTEH
BUKOHYBAJIM TIOTAPHI MDKTPYNOBI HOPIBHSAHHA 3
BUKOpHCTaHHSIM KpHTepito ManHa—YiTHi. CTaTUCTUYHO
3HAYYIIUMHA BBaXkanu BiamiruocTi mpu (P < 0,05).

PesynabTaTnn pociimkeHHs Ta iX 00roBOpeHHs.
AHami3 TOKa3HWKIB y YOTHPHhOX Tpylax Ialli€HTiB
MPOJAEMOHCTPYBaB WiTKi 3aKOHOMIpHOCTI. HanOimemr
BUpaKeHi 3MiHM croctepiramuest y rpymi 1 (AT + AC),
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TOJIi SIK KOHTPOJIbHA IpyIia Maja HalHWKY1 3HaueHHs. Lle
MIATBEPKYE, IO KOMOPOITHICTH JBOX  IATOJOTIH

CTBODIOE CHHEPTIYHMI e(deKT, SKUH 3HAYHO ITOCHIIIOE
MeTtaboivHi mopyueHHs (tabin.l).

Tabauys 1

HopiBHsIJIbHA XapaKTePUCTHKA MOKA3HUKIB JIiNiAHOro nNpodisaro, ByrieBoJHOro 00MiHy Ta piBHsI ce40BOl
KHCJIOTH Y Nani€HTiB AocaimkyBanux rpyn (M=m)

I'pyma 1 I'pyma 2 I'pyma 3 I'pyma 4 p@vs|p (2 |p(@Bvs
Tokassii | A+ ac) | (AT 6es AC) | (AC 6es AT) | (Kowrpons) | 4) vsd) | 4) Tecr
Lp(a) 48314291 | 12,53+0,63 | 6595+520 | 24,36+2,88 | 0,0012 | 0,0002 | 0,0002 Sl\fl‘j‘r‘:;‘a’
XC wme- Manna—
MBI | H66+0.07 | 4342009 | 4770,11 3,70£0,04 | 0,0006 | 0,0017 | 0,0006 | (.t
Ceuosa | 351 564542 | 313,2046,75 | 32890+ 10,63 | 278,10+5,26 | 0,0203 | 0,0759 | 0,0759 | MauHa-
KHCJIOTa VitHi
HbAlc | 595+0,04 |549+002 |537+0,02 5,27+0,02 | 0,0003 | 0,0622 | 0,0622 1;/1::::%
Manna—
HOMA | 290+0,07 | 1,84+0,06 | 1,56+0,04 1,39+0,04 | 0,0003 | 0,0622 | 0,0622 | %

Ilpumimka: AI'+AC - nayiecumu 3 no€OHaHuAM apmepianbHoi 2inepmensii ma amepockieposy; A" 6e3 AC - nayicumu
3 i301v08aHOI apmepianvHoto 2cinepmensielo;, AC 6e3 Al - nayiecnmu 3 i301v08aHuM amepockieposom; Lp(a) -
ainonpomein (a); XC ne-JI[BII] - xonecmepun ne ninonpomeinie sucoxoi winenocmi; HbAlc - enikosanuil 2emoenobin,
HOMA - inoexc incyninopesucmenmuocmi (Homeostatic Model Assessment); p - pisenb cmamucmuihoi 3Ha4yujocmi
BIOMIHHOCMEU NOPIGHAHO 3 KOHMPOJILHOIO 2pynoto (epyna 4) 3a U-kpumepiem Manna—Yimni.

JlimonpoTein (a) BUSBHMBCS HaWOLIBII KOHTPACTHUM
MMOKa3HUKOM MIXX IpynaMu. Y Mali€eHTiB 3 aTepOCKIepO30M
6e3 rinepronii (rpyma 3) #Horo piBeHb CTaHOBUB
(65,95 +5,20 mr/nm), mo maibke B 1,7 pasa Buie, HiX y
KOHTpouIbHIH rpymi (24,36 +2,88 wmr/mn; p=0,0002). ¥
rpym 1 (AT + AC) Lp(a) Takoxx OyB MmigBUIIEHUM —
(48,31 +£2,91 mr/mm; p=0,0012), mo na 98% Ginslie 3a
KkoHTpons. HatomicTs, y rpymi 2 (A" 6e3 AC) moxa3HHK
OyB 3HIDKCHHM Maibke Ha 49% (12,53+0,63 wmr/mr;
p=0,0002). Ile sickpaBO OEMOHCTpPY€E HE3AJICKHY POIb
Lp(a) y posutky AC.

PiBenb XC uHe-JITIBII] OyB 1OCTOBIPHO MiABHIICHUM Y
BCiX JoCHiHUX Tpynax. Y rpymi 3 Bid nocsiras (4,77 £0,11
MMOJITB/J), 0 Ha 29% BuLIe, HK y KoHTponi (3,70 £ 0,04
mmonb/a1; p=0,0006). Y rpymi | mOKa3HMK CTaHOBHB
(4,66 + 0,07 mmozb/n) (+26%; p=0,00006), a y rpymi 2 —
(4,34 + 0,09 mmoms/n )(+17%; p=0,0017). Takum uuHOM,
He3asexkHo Bijg komOiHamii matomoridd, XC ne-JITIBII]
CTaOUTBHO  TIEPEBHIIYBAaB  KOHTPOJIbHI  3HAYCHHA,
HIATBEP/KYIOUM HOro YHIBEpCAJIBHICTh SK Mapkepa
nucinigemii.

Y nauientiB rpynu 1 piBeHb CEYOBOI KHCIIOTH
cranoBuB (351,56 +5,42 mMxmoub/n), 1m0 Ha 26% Bwile,
HDK Yy KOHTponbHIH rpymi (278,10£5,26 MKMOIB/II;
p=0,0203). YV rpymi 2 mnokasuuk OyB (313,20+6,75
MKMoutw/n) (+13% Bin konTporo; p=0,07), a y rpymi 3 —
(328,90+£10,63 wmkmomp/nm) (+18%; p=0,07). Xoua
JOCTOBIpHICT, 'y Tpymax 2 Ta 3 He Jjocsrana
CTaTUCTHYHOTO PIiBHSA, TEHICHIISA OO TMiIBUIICHHSI €
oueBUAHOMK. L{e cBiquuTh PO Te, IO TilepyPUKEMis MOXKe
OyTH OAATKOBHM (PAaKTOPOM PH3HKY, SIKHU IIPOSIBIISIETCS
HaWO1IBII BUPAKEHO MPU KOMOPO1THOCTI.

I'nikoBaHMii reMorio0iH JOCTOBIPHO ITiJBUIILYBaBCS
qume y rpymi 1 — (5,95 +0,04%), mio va 13% 6Ginblire, Hix
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y koHTpomi (5,27+0,02%; p=0,0003). ¥V tpymi 2 BiH
cranoBuB (5,49 +£0,02%) (+4%; p=0,06), a y rpymi 3 —
(5,37+0,02%) (+2%; p=0,06). Lle miakpeciroe, HIO
MOTIpIICHHST TJIIKEMIYHOTO KOHTPOJIIO XapaKTepHEe came
JUIS TIOEJHAHHS TIIEPTOHIT Ta aTepOCKIEPO3Yy.

Tanexc HOMA, 110 BimoOpaxae
IHCYJIIHOPE3UCTEHTHICTh, OyB HAWOLIBII BHPaKEHUM Y
rpymi 1 — (2,90 £ 0,07), 1o 6isIn HiX y ABiYi IepeBHIIyE
koHtpoib (+108%, 1,39+ 0,04; p=0,0003). V rpymni 2 Bin
cranoBuB (1,84 +0,06) (+32%; p=0,06), a y rpymi 3 —
(1,56 +0,04) (+12%; p=0,06). Lle miaTBEPIKYE, IO
IHCYJIIHOPE3UCTEHTHICTh ~HaWOUIbII  XapakTepHa  JUIs
KOMOPOITHOCTI, TOJIi SIK 130JIbOBaH1 MATOJIOT1i MAIOTH JIHIIIC
TEHICHITIIO /10 i PO3BHUTKY.

TaxuM unHOM, HAalO1LTBII BUpaXkeH1 MeTa0oiuHI 3MiHN
CIIOCTEPIraloThCs y MAMi€HTIB i3 MOEIHAHHAM TiNepTOHIT
Ta artepockiepo3y: Lp(a) maibke ynBiui BUmuil 3a
KoHTpoIb, XC He-JITIBIL migBumeHnii Ha YBEPTH, CEUOBA
KHCJIOTa - Ha uBepTh, HbAlc - Ha 13%, a HOMA - Ginemm
HDK yzaBiuil. Y TAIi€HTIB 3 130Jb0BAaHUM aTEPOCKICPO30M
ocobnuBo BUCOKUM € Lp(a), Tomi sIK mpH i3071bOBaHIN
rineproHii 3MiHM MEHII BUpaXeHI W He 3aBKau
noctoBipHi. KoHTposbHA rpymna ciiyrye 0a3oBHM piBHEM
JUIs  TIOPIBHSHHSA, IO JIO3BOJIIE YITKO  OKPECIUTH
MATOTCHETHYHI BiJIMIHHOCTI.

OtpuMaHi B XOAi JOCHIDKEHHS JaHi JO3BOJISIOTH
CYTTEBO PO3LIMPHUTH CyYacHi YSBJICHHS IPO HPUPOIY
pEe3UIyaIbHOIO  KapIiOBacKyJIIPHOTO  PHU3UKY B
KOMOPOITHHX TIAIiEHTIB.

VY mepury 4epry, Haie TOCTIIKEHHS MIATBEPIKYE Ta
mornmuOIoe  KoHmerito mpo Te, mo XC nHe-JIIIBII e
HalOUTBIT  iHTErpajJbHUM MapKepOM  aTepOreHHOCTI,
0co0nnBO B yMoBax iHcyniHopesuctenTHocti [9, 10]. Ile
Y3TOJIKYETHCS 3 pe3ynbTaramMmu KOHCOPLIIyMY
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Multinational Cardiovascular Risk Consortium (2019),
SKUH ~ mpomeMoHCTpyBaB, 1o pmuk CC3  mae
HaNCHIIBHIITY KOPEJIILIiI0 caMe 3 IIM MoKa3HuKoM [11]. Y
Hamnid  koropti piBeHp XC we-JIIIBII craGinbHO
MIEPEeBUIIYBAaB KOHTPOJIbHI 3HAYCHHS HE3aJEXKHO Bif
KOMOiHaIi1 maronorii, gocsratoun (4,77+0,11 mmons/1) y
rpymi i3omeoBaHoro AC Tta (4,66+0,07 MMonb/n) mpu
komopOinHocti. [larodiziosoriude MiATPYHTS LBOTO
(eHoMeHy mossTae B Tomy, 1mo XC ue-JITIBIL 06’eqHye B
co0i XoJieCTepHH YCiX amo-B-BMiCHHX JIONPOTEIHIB,
BKJIIOYAIOYM JIIONPOTEIHH JAyK€ HHM3BKOI IIUIBHOCTI
(JIITAHI) Tta iX 3adHMKOBHX 4YacTOK. B  ymoBax
rinepiHcymiHeMii (IO  MIATBEPIKYETBCSI  BHCOKUM
imgekcom HOMA-IR - 2,90+0,07 y mamientiB Hamoi [
TPyIH) 3HWKYETHCS aKTUBHICTH JIMONMPOTEIHIINA3H, IO
MIPU3BOIUTH J0 HAKOIMMYCHHS B IIa3Mi KpOBi Oaratux Ha
TPUTIILEpUIN 3aIUIIKOBUX 4YacTok [12, 13]. Kpuruuno
B)XJIMBUM € T€, IO 11 YaCTKH 3[aTHI BUJIbHO IPOHUKATH B
IHTUMY CYJIMH Ta aKTHBHO IOTJIMHATUCS MaKpodaramu, o
B€ZI€ 10 HEKOHTPOJIHOBAHOTO YTBOPEHHSI ITIHUCTHX KIIITHH
i mporpecyBanns AC [14].

OcobnuBoi yBarum 3aciayroBye aHaiiz poii Lp(a).
OtpuMaHi  pe3ynbTaTd  HPOJEMOHCTPYBAIN  I[IKaBy
3aKOHOMIPHICTh: HaWBuIMA piBeHb Lp(a) (65,95+5,20
Mmr/m1) 3adikcoBaHo y rpymi i3ompoBanoro AC, mio
MATBEPIKYE MOTO POJb K HE3AISKHOTO  PYIIis
aTeporeresy. BomHouac, y Tpymi KoMopOigHOI MaToIoTii
(A’ + AC) piserp Lp(a) Takoxx OyB IOCTOBIpHO
migpumieanM  (48,31+2,91 wmr/mn), 1m0 Kopenawoe i3
BucHoBKkaMu European Atherosclerosis Society Consensus
(2022) [15]. Tlarorene3 TMOMIKOJKEHHS CYAUH TPHU
BHCOKOMY Lp(a) peamisyeTbcs dYepe3 JBa KIFOUOBI
MEXaHi3MH: TPOATEpPOreHHUIl (3YMOBJICHUH HAasBHICTIO
3B'A3aHUX OKHUCIeHUX QocdommiaiB - OxPL) Ta
nporpomboTnaHuii [16, 17]. Mu npumyckaemo HasiBHICTb
edexry cuneprii came B 1-if rpymi: y mamieHtiB 3 Al
MiIBUIIECHUA TiAPOCTATHYHUA THCK Ta TYpOYJICHTHICTbH
MMOTOKY KpOBI BHKJIHMKAIOTh MEXaHIUYHy AUCHYHKIIO
SH/IOTETII0, IO TIOJIETIIye TpPOHWKHEHHS Lp(a) B
cybenmoreniansauil mpocTip. I{e cTBOpIOE i7eanbHi yMOBH
JUISl HIBUAKOTO TPOTpeCcyBaHHsl OJSIIKY HABITh MPH JIENI0
HIDKYKX piBHAX Lp(a), HiX y rpymi i3omsoBanoro AC [18].

[Ile omHUM BaXJIMBHM acleKTOM € BUSBICHUI
rapaJiestim MiX rinepypHKeMi€ro Ta
IHCYJIIHOPE3UCTEHTHICTIO, SIKUH OyB HaKOLIBII
BHpaXEHUM caMe NpH KoMopOimHOCTI (piBeHb CEYOBOI
KuciaoTH csraB  351,56+£5,42 wmrmons/n). CHHXpOHHE
MIIBUINEHHS PiBHS ce40BOi KucioTH Ta iHgekcy HOMA-
IR BKa3ye Ha TICHHI MOIIEKYJSPHUN B3a€MO3B'S30K IIHX
mporeciB. 3rigao 3 manumu fgocmimkeHas URRAH (Uric
Acid Right for Heart Health), cedoBa kucioTa
PO3IIISIIAETBCST  HE MPOCTO  SIK  KIHIEBUH  MPOIYKT
MeTaboi3My, a SK aKTHBHHIl MeniaTop CYIOHHHOTO
samaenHs [19, 20]. TimepiHcyniHemis CTHMYITIOE
peabcopOuit0 HaTpito Ta ypariB y NPOKCUMAaJbHUX
KaHaJbLsIX HUPOK 4Yepe3 aKTUBALil TpaHcroprepa
URATI, mo mosiCHIOE BHCOKI piBHI CEYOBOI KHCIOTH Y
nauienti 3 A" (rpymu 1 Tta 2) [21, 22]. V cBoto yepry,
BHYTpILIHBOKIIITHHHA ce4oBa KucioTa aktuBye HAJD-

OKCHZA3y, IPOLYKYIOUH CYNEpPOKCHI-paJuKaly, SKi
iHaKTHUBYIOTH  okcupa azotry (NO), mormubmordn
eH/IOTeiaIbHy IUCOYHKIII0 Ta Ba30KOHCTPHKILO [23,
24]. TakuMm YHHOM, TiNEPypHKEMis € IHTETpalbHIM
MapKepoM, M0 BimoOpa)kae CTYHiHb OKCHIATHBHOTO
CTpecy Ta MeTaboIYHOT Jie3aaanTallii opraHizmy.

[opiBHIOWOYM OTpUMaHI pe3yJbTaTH 3 JaHUMHU
KTacMYHUX  jgocmimkens (30kpema INTERHEART),
MOXHa CTBEpPKYBaTH, IO BHUIUIEHHS (EHOTHUILY
«xoMopOimHuil mamieHT 3 BUcokuM XC mHe-JIIBIL Ta
MeTa0OJMIYHUMH TIOPYIICHHSAMI» € KIIHIYHO JOIUTEHIM
[25]. Tpamnmiiiai mxamm pmsuky (SCORE2) moxyTs
HEJIOOIIHIOBATH 3arpo3y Ul TAKUX XBOPHX, OCKUIBKU HE
BpaxoBYIOTh BHECKY Lp(a), sikuii OyB KPUTHYHO BHCOKHM
Yy HallMX TAIi€HTIB, Ta 3aJHIIKOBOTO XOJECTepHHY [20,
27]. OTxe, miarHOCTUYHA CTpATerist Mae OyTH 3MilIeHa B
OiK pO3IIUPEHOT JNIMiJOrpaMH Ta OLIHKK METa0O0iYHOTO
npodito.

BucHoBku

1.V nmpamientiB i3 koMopbOigHMM  mepebirom
aprepiaibHOI TilepTeH3ii Ta aTepocKiIepo3y BHSBIECHO
dhopMyBaHHS HECHPUSTIUBOTO «MeTaboIIYHO-
3anaIbHOT0» (PEHOTHILY, IKHH XapaKTepU3YETHCS €PEeKTOM
CHHEepTii: JIOCTOBIpHIM MM ABUIIIEHHAM iHACKCY
iHcynmiHopesucreHTHocti  HOMA-IR (v 2,1  paza
MOPIBHSHO 3 KOHTPOJEM) Ta pIiBHA CEYOBOI KHCIOTH

(+26%), mo cBigUUTE PO TIMOOKY  CHUCTEMHY
JIe3aJaTTaIliio OpraHi3My.
2. Jlinonporein (a) BHCTyHae HE3aleKHUM Ta

MOTYXXHUM (paKTOPOM PHU3UKY, MAKCUMaJIbHI PiBHI SKOTO
(65,954£5,20  ™Mr/mia)  acoIilOOTBCI 3 PO3BUTKOM
130JIbOBAHOTO aTepockiiepody. BogHouac, y xBopux i3
MOETHAHOIO MTATOJIOTIEO HOro miaBuIeHHs 10 (48,31+2,91
MI//IJT) Ha TJIi TEMOJUHAMIYHOTO HABAHTAXXCHHS CTBOPIOE
YMOBH JUII TPUCKOPEHOTO IIPOTPECYBAHHS CyIUHHUX
YpakeHb.

3. Xonecrepun He-JIIIBIL € yHiBepcambHUM Ta
HaOLTBII Yy TJINBAM MapKepoM aTepOTECHHOTO
HABaHTAXXCHHS, PIBEHb SKOTO TOCTOBIPHO MiABHINCHUN Y
BCIX JOCHIHUX rpymnax. Bid iHTerpye B co0i BeCh CIIEKTp
aTeporeHHuX (pakiiii, 30kpemMa Oarari Ha TPUTITILEPUAN
3aJIMIIKOBI YaCTKH, SIKi BIJIrparOTh KIOYOBY pOJIb Y
MIATPUMIIN 3amlajicHHs CYAMHHOI CTiHKH B yMOBax
IHCYJIIHOPE3UCTEHTHOCTI.

Bcranosneno YiTKHAH napanesnizm MiX
TinepypuKeMi€lo Ta MOPYIICHHSIMH BYTJIEBOIHOTO OOMIHY
B rpymi KoMopOimaux marmieHTiB. lle oOrpyHTOBYE
JIOLUTBHICTh PO3TIBILy CEYOBOi KHCIOTH K J0JATKOBOI
TEpareBTUYHOI MilIeHI Ta HEOOXIMHICTh BKIIOYCHHS
YPHUKO3ypHUYHOI KOPEKIii OO0 TMporpaM KOMITICKCHOT
Teparlii XBOPHUX 3 TIOETHAHHIM apTepianbHOi TinepTeH3ii Ta
aTepOCKIIEPO3y.

Konguikt  inTepeciB.  ABTOpH  IeKIapyroTh
BIJICYTHICTh KOH(IIKTY iHTEpeciB, 30KpeMa (piHaHCOBHX,
O0COOHMCTICHUX YM IHIIUX, IO MOTJM OM BIUIMHYTH Ha
MPECTABICHE JOCIIIDKEHHS 1 HOTO Pe3yJIbTaTH.

®inancyBannsa. JlocnmipkeHHS TpoBoamiiocs 0e3
(hiHaHCOBOT MIATPUMKH.
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HOHIHPEHICTbh CTPEC-AC OI[THOBAHHUX PO3J/IAZIIB B Y4ACHHKIB b OHOBHX JIH
TA POJIb MEJITHYHOI CECTPHU B PEABIVIITALIIMHOMY IIPOLIECT

Copoxman T.B., Xnynoecvxa JI.1O., Yepneii H.A.

bykosuncokuii depacasruti meduunuti ynigepcumem, M. Yeprisyi, Yxpaina
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Pestome. [lonpu eenuxy KinbKicmos HAOPYKOBAHUX HAYKOBUX POOIM, NPUCBAUEHUX
npobaemi ncuxomeouuHol peabinimayii yuacrukie 6otosux Oil, ys npobdrema
3AMUMAEMbCA HA038UYALHO akmyanvHow. Ilpueepmac ysacy Hedocmammubo
00CIOMNCeHT Ma BUCBIMJICHI NUMAHHS 3ATIYYEeHHs MeOUYHUX cecmep/opami 00
yuacmi 8 pooomi My1TbMUOUCYUNTTHAPHUX KOMAHO.

Mema 00cnioxnceHHa — SUHAUUMU YACMOMY CMPEC-ACOYIOBAHUX PO3NA0IE 8
yuacHuxig 6otioeux Oiti ma poib MeOUYHoI cecmpu 8 peabinimayitinomy npoyeci.
Mamepian i memoou. [Jocniodxcenns npogedeno Ha 0A3i yeHmpy Kpu3osux
cmanig i3 pidxckamu 014 giticokogocayacoosyie OKHII «Uepniseyvka obracua
ncuxiampuyna JiKapHa» 3aeanvHolo  ducenvHicmio 89 ocib, i3 Hux 20
pecnonoenmig dcinoyoi cmami ma 69 - yonogiuoi). Y pobomi euxopucmanuii
MemooO aHKemy8aHHs 3d AHKemolo-ONUMmYy8aibHUKOM NayicHma npo cmau
300pos’ss (PHQ-9 - Patient Health Questionnaire) six CKpUHiHZO8ULL IHCIMPYMEHIN.
Pesynomamu  docniorncennna. Cepeod ecici kocopmu VB nativacmiwe
mpannsaecs IITCP (62,9%), cocmpa peaxyis Ha cmpec Oyna 3apeccmposana y
10,1% ocib, y pewumu (26,9%) - poznaou adanmayii (F43.21- 3,3%, F43.22 -
8,9%, F43.23 - 6,7%). Ax ceped ocib6 uonosiuoi, max i ocio xcinouoi cmami
nepesadxcas [ITCP, 3 00HaK06010 4ACMOMOI0 Mpanianacs 20cmpa peaxyis Ha
cmpec, a posnadu adanmayii yacmiwe peecmpyganucs 8 Jicinok. I3 56 VB/], axi
npoankemosani 3a oonomozor ankemu PHQ-2, y 56 (100%) ecmanoeneno
NOKA3U 00 NOOANbUIO20 AHKEMYBAHHS, NPUHOMY BUYi OYIHKU BKA3YVIOMb HA
suwuil pisenv denpecii ma mpugozu. 1 0106HUM eleMeHmoM V HO8ill cucmemi
opeanizayii nepeunHoi meouunoi donomoeu YBJ[ cmae midxcoucyunninapua
KomMaunoa cneyianicmie, sKA KONESIANbHO YAPABIE 300p08'am nayicuma.
Mynomuoducyunninapuuii  nioxio npu  opeawizayii  peabinimayii pobumv
Medcecmpy aKMUSHUM YHACHUKOM JIKY8AIbHO-peabinimayiiino2o npoyecy.
Bucnoexku. Cepeo eciei kocopmu VB Hauuwacmiwe OiacHocmyeascs
nocmmpasmamuyru cmpecosutl posnad (62,9%). Meouuna cecmpa 6 cknaoi
MYTOMUOUCYUNTTHAPHOL Opu2adu UKOHYE  pPOJib KOOPOUHAMOPA OIAIbHOCHI
iHwux ghaxisyie ma 30ICHIOE COYIANbHO-PeadiNiMmayititi il CeCMmpPUHCHKI QOYHKYIL.

PREVALENCE OF STRESS-ASSOCIATED DISORDERS IN COMBATANTS AND THE
ROLE OF NURSING STAFF IN THE REHABILITATION PROCESS

Sorokman T.V., Khlunovska L.Yu., Cherney N.Ya.

Key words: nurses, combatants,
stress-associated disorders,
multidisciplinary team.
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Resume. Despite the extensive body of scientific literature dedicated to the
medical and psychological rehabilitation of combatants, this issue remains highly
relevant. Notably, the role of nurses within multidisciplinary teams remains
insufficiently researched and highlighted.

Obijective. To determine the prevalence of stress-associated disorders among
combatants and to define the role of the nurse in the rehabilitation process.
Methods. The study was conducted at the Crisis Center of the Chernivtsi Regional
Psychiatric Hospital, involving 89 military personnel (20 females and 69 males).
The Patient Health Questionnaire (PHQ-9) was utilized as the primary screening
tool.

Results. Within the cohort, Post-Traumatic Stress Disorder (PTSD) was the most
prevalent condition (62.9%). Acute stress reactions were recorded in 10.1% of
individuals, while the remaining 26.9% exhibited adjustment disorders (F43.21
— 3.3%, F43.22 — 8.9%, F43.23 — 6.7%). PTSD was the dominant diagnosis
among both males and females. While acute stress reactions occurred with
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similar frequency across genders, adjustment disorders were more commonly
registered in females. Among those screened with the PHQ-2, 100% required
further clinical assessment, with higher scores correlating with increased levels
of depression and anxiety. The core of the modern primary healthcare system for
combatants is the multidisciplinary team. This approach transforms the nurse
into an active participant in the treatment and recovery process.

Conclusions. PTSD is the most frequent diagnosis (62.9%) among the studied
group of combatants. As a member of a multidisciplinary team, the nurse serves
as a coordinator of specialist activities and performs essential social, nursing,
and rehabilitative functions.

Beryn. HalimoTy KHIIINM MICHXOCOIIaIbHAM CTPECOM,
SIKM{ BIIMBAa€E Ha BCE HACEJEHHs YKpaiHH, € BifiCbKOBE
BTOPTHEHHSI B Hally JAep>KaBy pPOCIHCHKHX arpecopis.
BiifHa € THM YMHHUKOM, SIKMH HEraTHBHO BIIJIMBA€ Ha BCI
BEPCTBH YKPaiHCHKOTO CYCHITECTBA T YIACHHUKIB O0OHOBHX
I, 30KpeMa, BiIHCHKOBOCTYXOOBIIB 30pOHHHX CHII
VYkpainu, HamionanpHOi rBapaii, MONOHEHHX Ta IXHIX
poauyiB, niTeld, ODKEHIIB, SKI BHUMYIIEHO BTPaTHJIH
MOCTilfHe MicIie nMpoXxuBaHHA [ 1, 2].

Hapasi BctaHoBIIEHO, 1110 HaBiTh KOPOTKOYACHA Y4acTh
y OOHOBHX [HisiX TSTHE 32 COOOI0 CEpHO3HI NMCHXOJIOTIYHI
Hacmigku. BoHm MoxyTe Oyt OesmocepemHiMu Ta
BIJICTaBIICHUMH y Yaci, 1 BUSBIAIOTECS Pi3HUMH popMamMu
MICUXIYHOI Jle3ajanTailii Ta 0COOMCTICHUMU 3MiHaMu [2-4].
Hartemep moctrpaBmariuHi ctpecosi posnanu (IITCP) e
OJHMMH 13 II'SSTH IICUXOJIOTIYHMX IIaTOJOTIH, $KiI €
pe3yIpTaToM OOHOBHX il BiliCBKOBOCITYKOOBIIIB [5].

VY4acTb BilICBKOBOCITY)KOOBLIB y OOWOBHX IisiX, sIKi
CTaHOBJIATh PealibHy 3arpo3y cMepTi (y4acTh y 0OHOBHX
oliepallisix, panToBi apTHaNeTH, rnepeOyBaHHS B IOJOHI
TOIIO), CYNPOBOJPKYETHCS MiJABUIIEHUM CTPECOr€HHUM
BIUIMBOM, Haciinkom sikoro € IITCP [6-7]. IITCP
PO3BHMBAETHCSI BHACIIIOK CHJIHOTO TE€PEKHBAHHS, SIKE
BHCTYTIAE 32 PAMKH CTa0iJIbHOTO pearyBaHHs 1 IPU3BOIUTH
J0 Tiepe30y/KEeHHsT eMOLIHHO-BOJIILOBOI cdepH, Ipu
LIOMY BiJJOMHH K IOCTaTHHO BUBUEHHH, YNHHUKOM SIKOTO
€ BoeHHi koHGumikTH [8-10]. O3nakm IITCP 3Haxomirs
Oinb sk y mostoBund (45-60 %) ydacHUKIB GOHOBHX i,
KOTpi Oe3mocepentubo Oymu 3aidydeHi mo BiiiHu. Hosi
NEepeKUBAHHS CTpECy ydyacHUKaMu OOWOBHMX i, MIO
NPU3BOJUTh JI0 PO3BUTKY MCHXIYHOI IHBajigu3auii, €
HENpaBWJIBHO MPOBEJCHA pOTalis 0COOOBOrO CKIIAY,
HE/IOCTaTHI BiJIHOBJIOBaJbHI Ta KapaHTHHHI 3aXO0JH,
MOPYIIEHHSI XapuyBaHHsS Ta Maibke BIJCYTHsS poTamis
pamioHy, OTPHMaHHS CHJIBHOTO MCHX0(i3i0JI0TiYHOTO
BIJTHOBHOTO KYpCy JUISl TOKPAILIEHHs IICHXOEMOIIHHOrO i
MOpaJbHOTO  CTaHy Ta  3amo0iraHHIO  PO3BUTKY
imBamigHocTi [11-13].

IToBepHEeHHS BiICEKOBOCTYXOOBIIIB i3 OOHOBHX miid
3IIITOBXHYJIO CYCIUIBCTBO 3 MAacol0  COIaNIbHUX,
MEIUYHHUX Ta TICUXOJIOTIYHUX MPOOJIEeM YYaCHHKIB BiiiHU.
[pubmmsao y 30% BeTepaHiB OOHOBHX [ili Biq3HAYAIOTHCS
cumirromu ITTCP [14].

CroroziHi Hama KpaiHa IHTEHCHBHO CTBOPIOE CY4acHY
cucreMy peaOuriTauii. [Tonpu BeNUKy KUIBKICTB
Ha/IpyKOBaHUX HAyKOBUX pOOIT, MPUCBSYEHUX MPOOIEeMi
TICUXOMEIMYHOI peadiniTamii ydacHUKiB O0HOBHX i, 15
npobieMa 3aIMIIAETBCS  HAA3BHYAWHO  aKTyaJIbHOIO.
[IpuBepTae yBary HeZOCTaTHRO MOCHIKEHI Ta BUCBITICHI

MTUTAHHS 3aTy9YeHHS MEIUIHUX cecTep/OpaTiB 10 ydacTi B
POOOTI My TBTUANCIUILTIHAPHUX KOMaH].

Meta aocuigKeHHs — BHU3HAYUTH YacTOTy CTpec-
acoLIOBaHUX PO3MAiB B YIaCHUKIB OOMOBUX Iili Ta POJb
MEIWYHOI CECTPH B peabiTiTaifHOMY MPOIIeci.

Martepian i MmeToau. J{ocmimkeHHs POBEICHO Ha Oa3i
LHEHTPY  KPH30BMX  CTaHIB 13  JIDKKaMH  JUis
BificbkoBocyx00B1iB OKHII «YepniBenpka obnacHa
MCUXIaTPUYHA JTIKapHI» Ta PeaOUTITaliiHOTO BiIIICHHS
OKHII «YepniBenpka oOjacHa KIIHIYHA JHKapHI)
3arajJpHOI0 YHCeNbHICTIO 89 0ci0, 13 HuX 20 pecroHIeHTIB
JKIHOYO1 cTaTi Ta 69 - YooBivoi. J[J1s1 TeTaIbHOTO KITiHIKO-
aHAMHECTHUYHOTO Ta EMIIIPUIHOTO JTOCIiIKEHHS BiTiOpaHo
56 YBJI (46 gonosikie Tta 10 xinok) IITCP. VYeci
pecrloHneHTH Maid JAocBin (Bix 6 mo 12 wmicAmiB)
nepeOyBaHHS B 30HI aKTHBHHX OoiOBHX mid. Y poboti
BUKODUCTaHUH METOJ AaHKeTyBaHHA 3a  aHKETOH-
ONUTYBAJILHUKOM Malli€eHTa npo cra 3xo0pos's (PHQ-9 -
Patient Health Questionnaire) sK CKpHUHIHTOBHIA
iHcTpyMenT. [Ipu nocsruenHi Kinbkocti OaniB 10 Ta Buiie
- PEKOMEHIIYEThCSl MOAAJbIIA MOIINOJIeHa JiarHOCTHKA.
VYci mociikeHHsT TPOBEcHI 32 iHGOPMOBAHOK 3TOJI00
YYaCHUKIB  JOCH/DKEHHs, 13 JIOTPUMAaHHIM  3acajn
I'enbciHKCBKOT AeKiapanii MmpaB JIOJUHA Ta 32 yXBaJIOO
Kowmicii 3 Oioetrku BJIMY (mpotokon Ne 6 Bim 15.04.25
p.)-

CTaTUCTUYHHN aHaNi3 pe3yJbTaTiB  JOCITIHKCHHS
nmoTpeOyBaB (OpMyBaHHS KOMIT IOTEpHOi 0a3u HTaHWX
Microsoft Excel. Cratuctruna o6poOka pe3yJbTaTiB
JIOCITIJDKEHHS MPOBOINIIACS 3 BUKOPHCTAHHSIM
PO3paxyHKOBUX (POPMYJI YaCTOTH JOCIIIXKYBaHOT 03HAKK
Ha 100 ankeroBanux (%) Ta craHmapTHOI MOXUOKHU (+m)
JUIs  BIIHOCHMX BEJIMYMH 33  3arajbHONPUHHSATOIO
METO/IMKOK. BUKOpHMCTaHMI KpuUTepil BifmosigHoCTI %2
ITipcona panst TabMMIB CHONYYEHOCTI 3 IIOTPAaBKOIO
Weiirca.

PesyabTaTn gociigkeHHs Ta ix 00ropBopeHHst

TpaH3uTOpHUIA PO3MAA CEPHO3HOI TKKOCTI, SIKHM €
roctpa peakist Ha crpec (F43.0), TpamseTses B ocib 6e3
BUIMMHUX IICHUXIYHHUX TOPYIICHb SK BiJMOBiTh Ha CTpEC,
npu upoMmy Buainsiore Jserkuid (F43.01), nomipHuii
(F43.02) ta Tsoxkuit cryneni (F43.03) posnany.

Hamu npoBenennii aHaiiz CTpyKTypH HMOCTCTPECOBHX
po3namiB  cepen kouTuHrenty YBJ[ (tabm.  1).
Ho3osoriuna cTpyKTypa HOCTCTpecOBUX po3naiie B YB/I
npeacrasnena [ITCP (F43.1), roctpoto peakiiieto Ha cTpec
(F43.0) i po3magamu apantanii (F43.21, F43.22, F43.23).

Cepen Bciei koroptu YB]| Haliwacrimie TparuisiBes
IITCP (62,9%), TocTpa peakuis Ha CTpeC 3apeecTpoBaHa B
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10,1% oci6, y pemru (26,9%) — posnmamu ananramii
(F43.21 — 3,3%, F43.22 — 8,9%, F43.23 — 6,7%).
Ho3omnoriuaa cTpyKTypa TOCTCTPECOBHX pPO3JaliB B
YB/I 3aeXHO BiJ CTaTi MpeacTaBiieHa Ha pucyHKy 1. Sk
cepen oci0d Y0IOBIYOI, TaK i 0Ci0 KIHOYOI cTaTi mepeBakaB

[ITCP, 3 o0mHAaKOBOIO YacTOTOIO TparuisIacsi TocTpa
peakmis Ha CTpec, a pO3Jagul aJanTamii dacTime
peecTpyBancs B KiHOK.

Tabnuys 1

CTpyKTypa mocTCcTpecOBHX pPo3JIaJiB cepen
KOHTHHTeHTY YBJI

Posnax YomoBiku Kinkn
(n=69) (n=20)
loctpa peakmis Ha 7 2
ctpec (F43.0)
F43.01 2 1
F43.02 3 1
F43.03 2 0
IITCP (F43.1) 46 10
Poznagn ajarrrarii
(F43.2) 16 8
F43.21 3 3
F43.22 8 3
F43.23 5 1

Hamu npoBesieHo ckpuHinroBe ankeryBaHus Y b/] mpo
cTaH 3710poB's 3a mkaior PHQ-9 (tabm. 2). I3 56 YB/I, siki

AHKETyBaHHsI, IPHYOMY BHII OLIHKY BKa3yIOTh Ha BUIIMNA
piBeHb nempecii Ta TpUBOTH. Y IbOMY JoCiimpkeHHi 10
OariB MPUIHATI K MEKOBi, OCKUJIBKH OITIHKH 32 IIKaJIO0
10 abo Oimpme OamiB TOTPeOYIOTh BU3HAYCHHS
HMOBIPHOTO JIarHOCTHYHOTO CTaTyCy.

KiHku; Poananm

= Yonoeiku; agantauii; 40

Poanagw
apanTauji; 23,1

XKinkw; MTCP; 50
HKinkn

S e

Kinkw; loctpa

eaKLUIA Ha CTPEC;
L] Eioncuai% I'ugrpa

peaxuia Ha cTpec;
10,1

Puc. 1. Hozonociuna cmpyxmypa nocmcmpecogux
posnaois 6 YB]] zanedicro 6io cmami (%)

l'onoBHUM eneMEHTOM y HOBiH CHCTeMi oprasizarmii
MEPBUHHOI MEMYHOI JOTIOMOTH CTa€ MIXIUCUUILTIHAPHA
KOMaHJa CICIIaIiCTiB, sKa KOJErialbHO YIIPAaBJIs€E
310poB'ssM  maiieHta. EdexTuBHiCTE po0OOTH  Takoi
KOMAaH]I! BH3HAYAETHCS HU3KOI0 (haKTOPIB, a came:

* sSKiCHE HaBYaHHI CyYaCHHM, HayKOBO JOBEJICHUM
METOJaM HaJaHHS MEIMYHOI JOIOMOTH;

c * HaBYaHHS BCHOTO CKIaay KOMAaHAM HOBUM
Oynu mpoaHKETOBaHi 3a mornomoror anketn PHQ-2, y 56 NPHHIIANAM COMTiApHOT pOGOTH 3 MAIiEHTOM;
(100%)  BcTaHOBJEGHO  TMOKAa3M  JO0  IMOAAJBIIOrO
Tabruys 2
Pe3ynbTaT cKpuHiHroBoro ankeryBanusi YB/I nmpo cran 310poB's 3a mkanow PHQ-9 (%)
bamu
N ITuranns 1 > 3 7
1 Bawm Oyno He ayxe 1ikaBo abo mogo0aIoch YUMOCH 3aiiMaTUCs 8,9 21,4 48,2 19,6
2 Bu mouyBanvcs CyMHUMH, IPUTHIYCHUIMH 200 Oe3HaIiTHIMU 7,2 23,1 48,2 19,6
3 Bawm Oyno Baxkko 3acuHaTH 00 HE MPOKUIATHCS, 00 BH CIIaIIN 17,8 21,4 30,2 30,2
HAaJTO JOBTO
4 Bu BiguyBasid BTOMY a00 Majio CHI 8,9 48,2 19,6 21,4
5 Y Bac 0yB nmoranmii anetuT abo Bu nepeinanu 8,9 48,2 19,6 21,4
6 Bu norato npo cebde xymanu abo Bu nodyBanucs HeBIaxoro, 21,4 8,9 48,2 19,6
a00 ayMaJju, 10 MBS POJIUHY
7 Bam 0yJ10 BaXKKO 30CEpEIMTHCH, HAMPHUKIIA/], HA YUTAHHI ra3eTu 7,2 12,5 19,6 60,7
a00 mepersIi Tenenepenad
Bu pyxanucs ab0 po3MOBIISUTH HACTIJIBKH TOBLIBHO, 11O 1HIII 60,7 7,2 12,5 19,6
8 JIIOM MOTJIH O 11e moMiTUTH? A0 X HaBmaku, Bu Oyin
HACTUIBKM METYIUTHBI a00 HECIOKIHHI, 110 MepeCyBaIHCs
Habararo Oijblle, Hi’K 3a3BHYai
9 Y Bac 6yau qymku, 1o Bam kpaiie 0yiio 6 momeptu, abo Bu 53 12,5 22,2 59,0
JyMaJIi 1Ipo Te, 11100 3anoisiTi co0i MIKoay
* OOIPYHTOBaHMWiIl Ta BIIKPUTHH PO3MOIUI poied Ta * CTBOPEHHS YMOB JJIsi MOHITOPUHTY 3JIOpPOB'S
BIJMOBIJAIBHOCTI MDK WICHAMH MDKIMCIUIUIIHAPHOI  MAIEHTIB y PEKUMI pEalIbHOTO Yacy.
KOMaHIH; Haii0inpin mommpeHi MoAeni  MDKIACIHUILTIHAPHIX
. HOPMAaTHBHO-METOJHYHE OOIPYHTYBaHHS ~ KOMAH]I MPEJCTABIICH] HA PUCYHKY 2.

JIKYBaJbHUX MPOTOKOIIB, IO PETYIIOITh IIIXOAH [0
JKyBaHHS MalI€HTIB;

* mudpoBi3amid MpoIeciB
KOMaH/IH;

B3aeMOJIii  ycepenuHi

20

Hammn BuokpemieHo OQYHKIIT MEIWYHOI cecTpu B
CKJIa[l TaKAX KOMAaH/I:

1. Bi3HavyaTy MeIIYHI, ICHXOJIOTi9H, TyXOBHI, COLiaTbHI,
y TOMY 4HCIT 100y TOBI, po0nemu naigienta i3 [ITCP.
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Mogens «mapa»

Monens «napa» X
Jlikap-Menuuna cecrpa

Jlikap-nauiesT

Monens
Jlikap-mequuHa cecTpa — KoncynsrardgHa MOZIENb
aJMiHICTpaTOp (xoHcimiym)

(OMIYHUK JIIKapsi)

MynsTHAMCUMIUTIHADHA MOJEb

(KoOpAMHATOp - CIMEHHHIA JIiKap, By3bKi CHELIaliCTH, MEAHYHA
cecTpa, anMiHicTparop, KIiHIYHHE (apMaKoor,

TICHUXOJIOTH

Puc. 2. Mooeni miscoucyuniinaprux Komauo

2. CaMOCTIHHO BeCTH CHpPSMOBAaHY IICUXOJIOTIYHY
oeciny 3 YB/I.

3. Bmitu 30upaT cecTpUHCHKUI aHAMHE3 XBOPOOH Ta
KATTS B mnauieHtiB 3 o3Hakamu [ITCP, omiHoBaTH

IICUXOJIOTIYHAN CTaH XBOPOro 3  (popMyIIOBaHHIM
BUCHOBKY eKCIIePHMEHTAIIBHO-TICHXOJIOTTYHOT'O
00CTeXEHH.

4. Buznauwntu Bun [1ITCP 1 Tunu pearyBaHHsI naiieHTa
Ha 3aXBOPIOBaHHSI.

5. ®opmyBaTu aJIeKBaTHE BiJIHOIIICHHS JI0
3aXBOPIOBAaHHA B TAli€HTAa 3 YpaxyBaHHSIM BIKy 1
MiATPUMYBaTH foro YIPOZOBX JKyBaJIbHO-
JIarHOCTUYHOTO TIPOIIECy.

6. IndepenuitoBatn  MCUXOJOTIYHI  0cOONMBOCTI
xBopux i3 [ITCP, Bu3HauaTH HEOOXITHICTH ICUXOJIOTIYHOT
KOPEKIIii 3 ypaXyBaHHAM iHIUBiIyaTbHUX OCOOIUBOCTEH
MaIi€eHTa Ta BiKy.

7. JlaBatn  TICHXOTirieHIIHI
kiiHivHUMH TiposiBamu [TTCP.

8. BupoOuTy TakTHKy CHIKYBaHHS 3 XBOPUMH Ta X
poAMYaMH 3 ypaxyBaHHSIM MPUHIHUIIB CECTPHHCHKOT
€THKH Ta JICOHTOJIOTII.

9. OcobamBocTi crinkyBaHHs 3 OaTbkaMu JIiTed i3
ITCP.

Mopagu TMAIlieHTy 3

10. OuianTH 1 MPOBECTH KOPEKIII0 B3a€MOBITHOCHH
xBoporo Ha [ITCP 3 MenmuaHIM ITepcoHaIoM.

11. Bmith  BOpOBa/KyBaTH  3aXOAW  NEPBHHHOL
MCUXONPODITAKTHKYA CHHAPOMY €MOIIHHOTO BUTOPSIHHS B
MEANYHOMY CEepeIOBHIIII.

12. BusBnsaTi Ta OIIHIOBaTH (PAKTOPU PHU3UKY LIS
3/IOpOB's TIALIIEHTA Ta WICHIB HOro ciM'l, KOHCYJIBTYBATH 3
MUTaHb 3MEHIICHHS X BIUIMBY Ha 3JJ0POB'S.

13.3pilicHIoBaTH  3aX0AM  MIOAO  BIJHOBIICHHS
aJlanTaliifHuX MOXKJIMBOCTEH MALlEHTIB 3 ypaxyBaHHIM
ioro NIcux0(i3i0I0TIYHOTO CTaHy, HaBYaTU
NPUCTOCYBAHHIO 10  OOMEXEHHX  MOMJIMBOCTEH,
€aMOo00CITyrOByBaHHS Ta CAMOJIOTIISAY.

14 KoHCynmpTyBaTH Tali€HTa Ta HOro CiM't0 MIOI0
opraHizamii  TIETHYHOTO  XapuyyBaHHA, JOTPUMaHHA
peKOMEeHAANil JIKyBaJIbHO-03A0POBUYOTO PEXHUMY, IO
MPU3HAYAIOTHCS HA MEPioJ] BiTHOBJICHHS OpPraHi3My.

MynbTUIUCUMIUTIHADHUE TiAXiA TpH  opraHizamii
peabimiTanii He TIIBKH POOHUTH MEICECTPY AaKTHBHHM
YYaCHUKOM JIIKyBaJIbHO-peabdiTiTallifHOT O TpoIiecy,

ajie 1 BUCTaBIISIE 10 Hel BHCOKI BUMOTM — 3ammoOirTH,
MOJIETIINTH, 3MEHIIMTH abo 3BECTH A0 MiHIMyMy
mpobieMu 1 TPYAHOIII, MO BHHUKAIOTH y TAIli€HTa Yy
mporeci peaOimitamii. CropsMOBaHICTh [ili MeIcecTpH
3aJICKUThH BiJl HAABHUX Y TAIIEHTA IPOOIIEM.

BucHoBkmu. Cepen Bei€l KOTOPTH YBA
MOCTTPAaBMAaTHYHHUH CTPECOBHIA PO3JIaA IarHOCTYBaBCA
Haigacrime (62,9%), roctpa peakuis Ha ctpec —y 10,1%
oci0, y pewrtu (26,9%) — poznaau amanraiii. Meaudna
cecTpa B CKJIAAl MYJIbTHAUCIMILIIHAPHOI  Opuraau
BUKOHYE DPOJIb KOOPAMHATOPA AISUIBHOCTI iHIIUX (axiBIIiB
Ta 3AiHCHIOE colianbHO-pealimiTanidHi W CeCTPUHCHKI
¢yHkuii. BukoHaHHS 1UX pPI3HOMAaHITHUX 3aBJaHb
notpebye HAOYTTS MEIMYHOIO CECTPOIO BiAMOBITHUX
KOMIITETEHTHOCTEH.

Konduikr  inTepeciB.  ABTOpH  [IeKIapyroTh
BiJICYTHICTb KOH(IIKTY iHTEpeciB, 30KkpeMa (piHaHCOBHUX,
OCOOWCTICHHX YM IHIIMX, OO0 MOTJIM OM BIUIMHYTH Ha
MPeCTaBICHE JOCIIHKEHHS 1 HOTO Pe3yIbTaTH.
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Pestome. Inghexyii HUNCHIX OUXANBHUX WLISIXIE VY HEMOBIISIN 3ANUULAIOMbCSL OOHIEID
3 NPOBIOHUX NPUHUH 20CHIMANI3aYii Ma 800HOUAC XAPAKMEPUZVIOMbCS BUCOKOIO
4acmMomor HeoOIPYHMOBAHO20 NPUHAYEHHS AHMUOIOMUKIE Yepe3 CKIAOHICMb
emionociunoi oughepenyiayii.

Mema pobomu — YOOCKOHAnMUMU  KIIHIKO-1AO0PAmMOpHI  nioxoou 00
00OIPYHMYBAHHS CIMAPMOB0i anmubaxmepianbHol mepanii y dimeil 2pyoH020 GIKY
3 IHEDeKYiaMU HUIICHIX OUXATbHUX ULTAXIS.

Mamepian i memoou. Ilposedero ooHoyenmpose obcepsayiiine OecKpUnmueHe
nonepeyte 00CHIONCEHHS 8 NAPANENbHUX He3anedcHux epynax. Obcmedceno 177
nemognam. [o 1-i epynu yeitiwnu 77 dimeil i3 20cmpum 8ipycHUM OPOHXIONIMOM,
00 2-i epynu — 100 nayicnmis i3 He2OCHIMAILHOIO NHEBMOHIEIO IMOBIPHO
baxkmepianvhoi emionozii. Buxonano kiiniune, rabopamophe, 8ipyconociune ma
peHmeeHono2iune oocmediceltst, susHayveno pisenv C-peaxmuernozo oinka (CPE).
Pospaxosano  wymausicme,  cneyugiunicmo,  6ioHocHuti  pusux  (BP),
cnigsionowents wancig (CLL) ma ampudymuenuii puzux (AP).

Pe3yromamu. Pecnipamopno-cunyumianvruil 8ipyc nepesasicas cepeo 8ipycHux
30y0HuKi6 (57,7%). Bizune-cunopom i OpoHxoobcmpyKyis He Maiu 00CmogipHol
Ooughepenyiiinoi yinnocmi (CLL 1,6, 95% JI 0,8-2,9). Jluxomanxka ma 10KanoHi
QizuxanbHi 3MiHU NIOBUULYE8ANTU IMOBIDHICMb OAKMeEPIaNbHOI NHEEMOHIT, 0OOHAK
Xapakmepu3sy8anucs 0OMeHCeHOr CAMOCHIUHOK NPOSHOCTNUYHOI 3HAUYUICMIO.
THokasnuxu 3aeanbHo2o ananizy Kposi manu Hu3bKy uymausicms. Pieeno CPH
>10,0 me/n npodemoncmpysas wymausicmo 84,4% ma cneyugiunicme 61,4%
wooo baxmepianvHoi npupoou npoyecy (CL 8,6, 95% /I 4,4-16,9).
Bucnosxku. Camocmiini kniniuni  kpumepii He 3a6e3neuyiomv  HAOIUHOL
emionociunol ougpepenyiayii inGexyitl HUNCHIX OUXAIbHUX WLISAXIE Y HEMOBIISM.
Haiibinvw  ingpopmamuenum  1abopamopuum mapkepom 0OAxmepiaibHO20
npoyecy € niosuwenusi CPE >10,0 me/n, wo 6 no€OHanHi 3 KAIHIYHUMU OAHUMU
Modice cy2ysamu RiOCmasoio s PUSHAYEHHs CMAapmoeoi anmubaxmepianbhol
mepanii.

CLINICAL AND LABORATORY CRITERIA FOR INITIATING ANTIBIOTIC THERAPY IN
LOWER RESPIRATORY TRACT INFECTIONS IN INFANTS

Koloskova O.K., lvanova L.A., Marusyk U.I.

Key words: infants, acute

bronchiolitis, respiratory syncytial

infection, community-acquired
pneumonia, C-reactive protein,
antibiotic therapy.
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Resume. Lower respiratory tract infections in infants remain a leading cause of
hospitalization and are frequently associated with overuse of antibiotics due to
diagnostic uncertainty.

Objective — to improve clinical and laboratory criteria for initiating empirical
antibiotic therapy in infants with lower respiratory tract infections.

Material and methods. A single-center observational cross-sectional study with
parallel independent groups included 177 infants. Group | comprised 77 children
with acute viral bronchiolitis; Group Il included 100 infants with probable
bacterial community-acquired pneumonia. Clinical, laboratory, virological and
radiological assessments were performed. Serum C-reactive protein (CRP) levels
were measured. Sensitivity, specificity, relative risk (RR), odds ratio (OR) and
attributable risk (AR) were calculated.

Results. Respiratory syncytial virus predominated among viral pathogens
(57.7%). Wheezing and bronchial obstruction were not reliable differentiating
signs (OR 1.6; 95% CI 0.8-2.9). Fever and focal auscultatory findings increased
the probability of bacterial pneumonia but demonstrated limited independent
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predictive value. Complete blood count parameters showed low sensitivity. CRP
>10.0 mg/L demonstrated 84.4% sensitivity and 61.4% specificity for bacterial
etiology (OR 8.6; 95% CI 4.4-16.9).

Conclusions. Isolated clinical criteria are insufficient for reliable etiological
differentiation. Elevated CRP >10.0 mg/L is the most informative marker of
bacterial involvement and may justify initiation of empirical antibiotic therapy
when combined with clinical findings.

Beryn. octpuit OpoHXionmiT y HiTeil paHHBOTO BiKYy
3aJMIIAETHCS  OJHIEI0 3 HAWNOMIMPEHIUX iHQEeKIin
HIDKHIX JWXaIbHUX IUIAXIB, IE€PEeBaXHO BIPYCHOI
eTionorii, 3  KJIOYOBOIO  pOJUI0  PECIHipaTOpHO-
cuHIuTianeHoro Bipycy (PCB). PCB craHOBUTH J1€BOBY
qactky (65,0-75,0%) BepudikoBaHux BipyciB, sKi
COPUYMHWINA TOCTPHH OpoHXIONmT Yy niTeil, Ta, 3a
HAsSBHOCTI KO-1H(EKIH, MOXe CIPHUITH OLIBII TSKKOMY
nepebiry 3axsoproBanus [1]. V Bumaaky SARS-CoV-2,
SIKAH TaKOXK MOYKE BHKJIMKATH OPOHXIOJIT, HeXai 1 pijiie
ui>k PCB, cumntomu Ta nepedir sikoro € nermmmu [2, 3].
Jpyruii 32 MOMIMPEHICTIO €TIONOTIYHUI1 30y THIK TOCTPOTO
Oponxiomity — puHoBipc (PB), sxuii Biamosigae
npubnmm3Ho 3a  15,0% BHUIAAKIB BHHUKHEHHS JaHOT
Ho3o070ri1 [4]. Pinko, ane crocrepiratoTbcs HEBipyCHI KO-
indekuii 3 Bordetella pertussis ta iHmmMm#u aTunoBUMU
Oakrepismu:  Mycoplasma  pneumoniae, Chlamydia
pneumoniae ta Chlamydia trachomatis [5].

KrninivHUME TIposiBaMH 3aXBOPIOBAHHS € TaxilHOE,
CBUCTSYE TUXaHHS (BI3WHT), TiMEepCEeKperiss Ta HaOpsK
CIM30BOT OOOJIOHKHM JIpiOHMX OpOHXIB, IIO YacTo €
MiICTABOO 10 TOCIIITai3alli, 0COOIMBO y MITCH BIKOM 10
12 micsiie. Haliuacrime Bik JiTeH, 110 MOTPAIUIAIOTH 10
CIIeLiaTi30BaHuX BiJIiIEHb, CTAHOBUTE BijJ 3 0 6 MicCAILIiB
[6, 7]. dakTOpU PU3MKY MOCITAIOTh BAXKIMBE MICIIC JJIS
MIPOTHO3YBAaHHS TKKOTO TNepebiry 3axBOPIOBAHHS Ta
MOCITAIOTh BaroBe MICIle Y BHpINICHHI ITHTaHHS
rocmiTamizamii. JlokazoBa MeAWIIMHA BHIUIAE TPYITY
TIAIIEHTIB 13 MiIBUIICHOI0 BPA3JIUBICTIO, IO MOTPEOYIOTH
IHTEHCHBHOT'O MOHITOPHHTY:

® TIepeYacHO  HApOJDKCHi
MeHIIe 35 THXKHIB);

® [I0TOYHA Maca Tijla HEMOBIISI MEHIIE 5 KT

e Bik MeHIIE 12 THXHIB, [0 KOPEIIOE 3 HE3PUIICTIO
MEXaHi3MiB PeCIipaTopHOTr0 KOHTPOJIIO;

® CYIyTHI TATOJIOTIi: OpOHXOJEreHeBa JUCILIA3is,
BpO/UKCHI  Bamu  cepusd  (0COOJIMBO  IIAHOTHUYHI),
iMyHOZE(DIUTHI CTaHW Ta HEHPOM’ SI30BI 3aXBOPIOBAHHS
[8].

Iompu Te, M0 NMPaKTUYHO KOKHA AUTHHA 1HDIKYETHCS
PCB pno nBopiuHoro Biky, jmme 3,0% BHMararmoTh
rocmiTamizamii, 3 skux Omm3pko 2,0-6,0% moTpebyroTh
NepPEeBEACHHS 10 BiIiIcHb iHTeHCHBHOI Tepaii (BIT) mis
MEXaHIYHO1 MATPUMKHU quxaHHA [8]. OaHaK MOTpPH HiTKO
Bepu(ikoBaHY BIpYCHY NPHPOJIY, KIIHIYHA I[IPAKTHKA
MPOIOBKYE JEMOHCTPYBATH IHEPLIHHICTD y MPU3HAYCHHI
aHTUOIOTUKIB, [0 BCTyNae B NpsAME MNOPOTUPIYUS 3
narodiziosioriuHMMuU Ta etiosoriuHuMu Qakramu. Tak, y
perpocnektiBHOMY nociimkenni Rhim J-W et al. (2025)
84,0% mireit (Bikom Bim 3 1m0 23 Mic.) OTpUMYyBaJIU
AHTHOIOTUKM TPH TOCHITaNi3alii, Xoda MiATBEPIKCHI

miTH (TepMiH TecTarii

TSDKKI OaktepianbHi iHpekil Oynm Bkpail piakicHumHu (y
0,5% cnocrepexxkens) [9]. Y ToMy wumcmi, dacrimie
aHTUOIOTHKN OTPUMYBAIHM T'OCIIITANII30BaHI MALIEHTH, SKi
MPOKUBAJM y BIAJANCHWX BiA LEHTPAIBHUX MICT
perioHax, JIKyBaJlUcs B JIKapHAX NMEPBHHHUX-BTOPHHHUX
JAHOK, a TaKOX TMepeOyBald M HArIAAOM CIMEHHHX
mikapis [10]. ABTOpM MiAKPECIOIOTH, IO IIiBUIIECHA
temneparypa Ta  C-peaktuBHuii  Outok  (CPB)
aCOIIOBAJIMCH 13 TPU3HAYCHHSIM aHTUOIOTHKIB, ajie He
Oynu crienupivHUMH MapKepamu OakTepiaibHOT iH(peKIIii,
IO JIEMOHCTPY€ SIBHMH JUCOHAHC MiX 4YacTOTOIO

OakrepianbHOT Ko-iH(eKIil Ta MIPOBEAECHHS
anTHOioTHKOTEpamii [9]. Y CBOIO dYepry, HasBHICTBH
KJIacMYHUX  (aKTOpiB pPU3UKY TDKKOTO  Iepediry

OpoHxioniTy moKa3ama, mo OakTepiadbHa KO-iH(EKIis
ACOIIIOETHECS 3 JOBIIOK TOCIITATI3AINEI0 Ta YaCTIIIHM
3aCTOCYBAHHSM 1HBa3MBHOI BEHTHIIALIT, IPOTE HE 3aBXXAN
JIa€ TiACTaBy A PYTHHHOTO MPU3HAYCHHS aHTHUOIOTHKIB
6e3 miATBepIKEHNX 0Ka3iB GakTepianbHOi etiomorii [11].
o momibuux BUCHOBKIB TipuxomaTh i Kalasikam M. et al.
(2025), sxi mocmimkyBamu 1 718 miTed i3 BipyCHUMH
iHpeKuisMi HWKHIX auxanbHux nusixie (PCB, rpum,
COVID-19) [12]. 3 mnpoaHani3oBaHMX MAaHHX OYJO
BHUSBIIEHO, IO jwuiie Onu3pko 8,0% BHMAAKIB Maiu
KyJIbTUBOBaHY OakTepiaiabHy iH(eKIir0. Hezanexxuumu
NpPeANKTOPaMH OTPUMaHHS aHTUOIOTHKIB >3 JIHIB Yy
JOCTIKYBaHOI TOMYJAil OynM MiABHUINCHI MapKepu
3amajieHHs, HasBHI CYIyTHI 3aXBOPIOBaHHS, IITYYHA
BEHTWJIALSA JIET€Hb, TOCIITAM3aIisA [0 BIIIIJICHHS
IHTEeHCHUBHOI Tepartii, rpunononioHa iH}eKis Ta cymyTHS
HepecmipaTopHa iH(EKIis. AHTHOIOTHKA TpPHU3HAYAIICH
3Ha4HO 4actinre, ocobnuso npu PCB-indeknii, mo 4iTko
UTIOCTPY€E JTUCOHAHC MIDK peabHOI0 OaKTepialbHO
iH(EKITIEIO Ta MPAKTUKOI aHTHOIoTHKOTEparii [12].

TakuM yMHOM, y KIIIHIYHIA NMPaKTUI iCHye TInOOKa
PO3ODKHICTE MIDK JIOKa30BUMU PEKOMEHJIALISIMH  Ta
pealbHUMM TpU3HAYCHHSIMHU. PiBeHb BHKOpUCTaHHS
aHTHOIOTHKIB Y TOCHITANI30BaHUX AiTeH i3 OpoHXioTiTOM
KonmBaeThes Bix 36,0% mo Bpaxarounx 88,0% [13]. Taka
CHTyallil 3yMOBJIEHAa TaK 3BaHOI0 «JiarHOCTUYHOIO
OUJIEMOIO», KONHM JIKap CTUKAETBCS 3 TPYIHOLIAMH
nIudepeHIiamnii TsHKKOTo mepediry BipyCHOTO OpOHXIONITY
Ta OakTepianbHOi Ko-iHpekmii. L{s mpobirema 3anumaeTscst
AKTYaJIbHOIO ISl TIeJIaTpU4HOI NPAKTUKH, 1 TOJAIIbIII
JIOCTI/KeHHS MTOBUHHI CHPSMOBYBATHCS Ha ONTHUMI3aIliio
aHTUO10THKOTEpAITii, MiHIMi3aIlio PHU3UKY
aHTHOI0TUKOPE3UCTEHTHOCTI Ta 3HW)KEHHS HENOTPiIOHMX
BTPYyYaHb Y TOCHITATI30BaHUX AITEH.

Meta po6oTH — YIOCKOHAJCHHS pAalliOHATBHOI
eTIOTpOIHOI Tepamnii iHpeKuii HIKHIX INXalbHUX IUISXIB
BipycHo{ Ta/ab0 OakTepiaabHOI IPUPOAN y HEMOBJIST IPU
rocIiTali3arii 3 03HaKaMH PECIiPaTOPHOTO JUCTPECY.
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Marepian i meromm. PoGouoro  rimore3oro
JIOCITI/PKEHHS BUCTYTIAJIO TIPUITYIIIEHHS, 110 32 JIOTIOMOT0I0
KITIHIKO-€IiIeMiOJIOTIYHOTO aHaIizy pe3ynbTaTiB
KOMIUIEKCHOTO  KIIIHIKO-TIApaKIiHIYHOTO  00CTEe)KEHHS
JiTeil 3 O3HaKaMH T'OCTPOrO PECHipaTOPHOTO IHCTPECY,
OB’ 3aHOTO 3 YPaKEHHSIM HIDKHIX AUXaTbHUX MUIAXIB, a
camMe, TOCTPOrOo OpOHXIONITY Ta MO03arocCHiTaIbHOL
MMHEBMOHIi, MOXHa CTBOPHTH ajJTrOPUTM  BHOOpY
palioHaNnbHOI CTapTOBOI €TIOTPOITHOT Tepamii.

Jliis mepeBipku po00YOi rifmoTe3u CTBOPEHO KOTOPTY 31
177 niTeii rpyIHOTO BIiKY, SKi HAIXOIMIH 10 THPEKIIHHUX
cramioHapuux Bianuienr OKHIT «YepHiBerpka obnacHa
JUTS4a  KIIHIYHA  JKapHS»  YOPOJIOBX  OJHOTO
KaJICHIapHOTo poKy. Ha mifncTaBi cydacHUX Mi>KHAPOIHUX
Ta BITYM3HSHUX KIIHIYHIX HACTAHOB Ta MPH OOCTE:KEHHI
MM 9ac TOCHiTai3amii MiarHo3 TOCTPOro OpOHXIONITY
OyJ10 BCTaHOBIIEHO 77 HEMOBISATAM, Ta BOHU C(OPMYBAIH
I xniniuny Tpymy nopiBasHHSA, Apyry (II) kniHiYRY TpYITy
chopmyBanu pemra 100 miteit TpyaHOTO BiKy 3 O3HAKAMH
NO3aTIKapHSHOI TMHEBMOHII, IMOBIpHO OakTepiaybHOT
etionorii. YacTtka xmomuukiB y | rpymi mepeBaxana Haj
YacTKOK JiBYaT 1 craHoBuia 64,9%, mo 30iraethcsa 3
nanuMu nitepatypu [14]. ¥V I kniHiuHid rpymi 4acTka
XJIOITYMKIB TIepeBakana He3HauHo 1 craHoBmia 57,0% mpu
BIZICYyTHOCTI MIDKIpymoBux BimMminHocTe#  (pp>0,05).
[IpakTHyHO KOKHUH APYTUX MAIIEHT 000X KIHIYHUX TPy
MTOPIBHSAHHS BITHOCHUBCS JI0 MEPIIOTO MIBPIiYYs KUTTH, 110
cranoBwio 52,0% y I ta 49,0% y II rpymi (pe>0,05).
BinmosinHo, pemra namieHTiB (48,0% y I ta 51,0% y 11,
p®>0,05) Oyna mpencraBieHa IiTBMH BikoM Bix 7 mo 12
MicAmiB. B 060x rpymax nepeBaxaii MEMIKaHIli CLTbCHKOT
MICIIEBOCTI, 1110 cTanoBUIO 75,3% y I rpymi Ta 76,0% y 11
rpymi Bignosiauo (pe>0,05).

[MpencraBHuKaM 000X KIIHIYHUX TPYI MOPIBHIHHS

OyJo  TpPOBEACHO  TOBHUH  KOMIUICKC  KIHIKO-
MapakiiHIYHOTO OOCTeXEHHs BIpoaoBXK 1-i  nobum
rocIiTai3anmii, 30KpeMa, 3araJbHOKIIIHIYHI,
IHCTpyMEHTaJbHI,  BIPYCOJOTIYHI  JOCHI/UKEHHS  Ta
iMyHO(epMEeHTHHI aHaii3 iH(pIaMaTOMETPUIHNX
MapkepiB  mepegepudHoi  KPOBi. [pumymenns

eTionorigHoi poiyi OakrepianbHOI iH(EKIii B PO3IBUTKY
3armajybHAX 3MiH HIDKHIX TUXANTbHUX MUIAXIB poOHIIOCS Ha

MiCTaBl  KIIHIYHUX O3HAaK ((peOpuibHa JHMXOMaHKa,
Kalleb, TaximHoe, pecmipaTopHuit JIUCTpecC),
Gbi3uKaNTbHUX Ta/abo0  PEHTTeHOJIOTIYHUX  JIaHMX

(iHOhinbTpaTHBHI 3aTEMHEHHS B JIETEHSX), a TaKOX —
aHaJi3y MOKPOTHHHS, B SIKOMY BH3HA4aBCs BiJICOTKOBHH
BMICT aJIbBEOJIOLUTIB 2-TO TIOPSAAKY Ta HPOBOIMIOCS
GakTepiosoriuyae nociiKeHHs. HanexHicTh MOKpOTHHHS
0 HWKHIX JAXaNbHUX NDIAXIB MiATBEPKYBAH 3a
HasIBHOCTI y MO 30py Ounbine HiX 25 HeHTpodimbHUX
TPaHyJIOHUTIB, ATBBEOJSIPHUX MaKpo(dariB Ta CKBaMO3HHAX
emiTemonuTiB. JIJis  JTOJAaTKOBOT OIIHKK TTOKa3HUKIB
3alaJeHHs JITAM 3arallbHOi KOTOPTH MPOBOIMIHMCH TECTH
Ha C-peaktuBHHU Oinok. Bukopucranus CPb-marekct
tecTy (pearent TOB «Jlabopatopis 'parym», M. Xapkis,
VYkpaina) s Bu3HaueHHs piBHS C-peakTHBHOrO Oinka
OPOBOJMIIOCH 3TIJHO 3 IHCTPYKIEI IarHOCTUKyMA.
HiarHo3  BipycHoi  iHGexuwii  JuXalbHUX  LUISXIB
BCTAHOBJIFOBABCS HA IIJICTaBl aHAI3y eMieMiOIIOTIYHUX
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JIaHUX, KIIIHIKO-PEHTI €HOJIOTHHUX O3HaK
(rineprnoBITPsHICTH JIereHb 0e3 1HDLIBTPAaTUBHUX 3MiH) Ta
pe3yIbTaTiB iIMyHOMIFOOPUCIIEHTHOTO METOTY BUSBICHHS
BipYCHHUX IAaTOTEHIB BEPXHIX TUXATBHUX MUIAXIB.

OTpuMaHi  pe3yNbTaTH  aHATI3YBAIA  METOHaMH
010CTaTUCTUKH Ta KJIIHIYHOT METO0JIOTI,
BUKOPHCTOBYIOUM MapaMeTpU4HI METOIU aHalizy y
BEIMKHX BHOIpKax i3 HOPMAalbHUM pO3MOIUIOM, a
HerapaMeTpu4Hi — y Manux BuOipkax. BukopucroByBanu
KpHUTEpii JOCTOBIpPHOCTI BimMiHHOCTEH 3a CThHIOJIEHTOM
(pt) Ta kpuTepiit kyroBoro eperBopenus dimepa (pp). Ha
3acajax KJIIHIYHOI eMieMioiorii OIiHIOBaNIN TOKa3HUKU
aTpuOyTuBHOTro pusuky (AP), BinHocHOTO pH3uKy (BP) Ta
criBBigHomeHHs manciB (CILI) i3 3a3HaYeHHSIM TOBIpUUX
iaTepBamiB (95% JI). Ouinky HiarHOCTHYHOI I[IHHOCTI
KITIIHIKO-Ta00paTOpHUX ~ pe3yNbTaTiB  IPOBOIMIN 3
ypaxyBaHHSAM IX YyTIMBOCTi, cmemudigHocTi Ta
MPOTHOCTUYHOI IHHOCTI.

JocaimkeHHs TPoBEACHO 13 TOTPUMAHHAM IPUHIIHIIIB
Oloetnkn.  JluzaiiH ~ JOCHIJKEHHs::  OJHOLICHTPOBE
oOcepBalliiiHe TECKPUNTUBHE TONEPEYHE MOCITIIKCHHS B
napaiesIbHUX He3aJIe)KHUX KIIHIYHUX TpyHax.

PesyabTaTnn pociimkeHHs Ta iX 00roBOpeHHs.
TocTpuit OpOHXIONIT — 1€ CHMITOMOKOMIDICKC, SIKHIA
CIPUYUHSETHCS PI3HOMaHITHIMH BipYCHUMH NAaTOTEHAMH,
cepen SKMX JigepctBo Hanexuts PCB. VYV pobori
MOKa3aHo, 10 B HEMOBJAT | KIIHIYHOI TPyNH METOIOM
iMyHO(TIOOpUCHIeHNIT BHIUIEHO 1H(MIKYBaHHS HIDKHIX
muxansHuX mosixie PCB — y 57,7% Bumnankis, Bipycom
naparpuny — 16,9%, anenosipycom — 13,8%, a pemra
eriororii mpencrasineHa Bipycamu rpumy A i B. Taxwmm
YMHOM, TMepeBaKHAa  OUIBIIICTh  ypaKeHb  HHKHIX
JUXAIBHUX HUISXIB BIPYCHOI €TioJIorii, 1110 Mpoxoauia 3
O3HaKaMH PecHipaTopHOro AUCTpecy, Oyna CIpUYMHEHa
PCB, mo 36iraerbcs 3 naHuMu Jirepatypu. Came rocrpuid
BipyCHUII OpOHXIONIT € HaW4acTIOWw MPUYHHOIO
rocmitamizamnii AiTedl paHHBOTO BIiKy, sKa BHCTYIA€
YMHHUKOM BIUIMBY Ha yXBAJICHHS pIlICHb II0J0
Npu3HaYeHHs aHTHOakTepianbHoi Teparmii [15]. Ocobmuso
Il TPEIMKTOPHA POJIb TOCHIIOETBCS B HEMOBIAT, SKi
MaioTh «(oHOBi craHw» (Bitam. [I-medimutHuil paxir,
OlTKOBO-€HEepreTHYHa HEJOCTATHICTh, moiiaedinuTHa
anemist). Tak, peectpyBamucst y 58,6% HEMOBIAT 3
miarBepmkennm PCB-Oponxionitom y 61,5% niteit 3
aZICHOBIPYCHOIO iH(EKITiEr0, 62,9% XBOPHX 13 Maparpuiiom
Ta'y 88,9% miteit, xBopux Ha rpuil. Ile cTaBUTh mix CyMHIB
6esnocepenniii 3B's130k  PC-BipycHOoro OpoHXioniTy i3
MOJAJbIINM TEPCUCTYBaHHSIM OPOHXOO0OCTPYKTHBHOTO
CHUHIpOMYy y miteil 3 aromieto [16]. IIpore y miteit I
KJIHIYHOI Tpyny 3 BIpyCHMM OpOHXIONITOM JOCTOBIpHO
yacTillle TPAIUISIINCS O3HAKH aTOINYHOI PEaKTHBHOCTI Y
BUTJBIII  ypaKeHHA MIKipH, o cTaHoBwio 19,2%
BUIIA/IKIB, @ y XBOPHUX Ha OakTepialbHy MHEBMOHIIO — y
6,0% cnocrepexxens (pp=0,017). He BuximodeHo, mo
came aTONiYHA PEaKTHBHICTH CIPHUSE PO3BHUTKY BipyCHOL
iH(dexKil yepe3 MexaHi3M TimepCHpUHHATIMBOCTI OPOHXIB
1o iHdekniiHuX Ta/ado HeiH(peKIiHHIX Toapa3HuKiB [17,
18]. Pazom i3 THM, OTpHMaHi HAMU MOKa3HUKH KIIHIKO-
€IiJIEeMI0JIOTIYHOT0 PU3KKY Tepediry BipycHoi iHdekuii B
HEMOBJIAT 3 aTOMI€l0, SKi YBIMIUIA 10 CKIaLy KIIHIYHUX
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Tpyn TOpIiBHAHHA, Oymu HoBoNi cKpoMHUMH (AP —
29,71%; BP — 1,6 (95%A1L: 0,68-3,93); CIO — 3,67
(95%M1: 1,4-9,64), 1o i AKPECITIoe TIEBHY
JIUCKYTaOeIbHICT, B3a€MOBINHOMIEHh MDK AaTOMI€0 Ta
BipyCHUMH iH(EKIIISIMH.

deOpuiibHa IMXOMaHKa Y MpPEeACTaBHUKIB | KIiHIYHOT
rpymu tpamnuiacs 'y 49,0% Bunankis, ta B 67,0%
BUMAJKIB y JiTell 13 OakTepialbHOIO MATOJIOTIE0
(pe=0,006). Takum umHOM, 3a HasBHOCTI (eOpHIBLHOT
JIMXOMaHKH Yy HEMOBJST 3 pEcCIipaTOPHUM JHCTPECOM
TT1JIBUIILY BAJTHCS [IaHCH OakTepiaIbHOT  TIPUPOIU
1HQEKIIITHO-3amaTbHOTO TPOIIeCy MOPIBHIHO A0 AiTeH i3
rocTpuM BipycHuM Oponxiomitom: AP — 18,47%; BP — 1,4
(95%A1:  1,47-1,15); CIO — 2,1 (95%A1: 1,2-3,74). 3a
HasBHOCTI  (eOpWIbHOI  JIMXOMAHKH  ITOCTTECTOBA
WMOBIpHICTh OaKTepiabHOI MPUPOAN YpPaKeHHS HIDKHIX
JMUXAIBHUX IUISXIB 30UIBIIYEThCs Jiuiie Ha 7,76%, a 3a
BIZICYyTHOCTI BHpAa3HOi TinmepTepMii — 3MEHIIYETHCS Ha
10,71%.

VY pobori mokazaHo, 10 Ha aMOyJIaTOpHOMY eTarli
rOCTpHid BipycHHH OpOHXIONIT y INepeBakKHii OLIbIIOCTI
BUNAJKIB NPOXOIUB i3 CyO(eOpHIBbHOI0 JIMXOMaHKOIO,
MPOTE TOCTPHIA MMOYATOK 3aXBOPIOBAHHS TPAIUISABCS JIHIIE
y 10,0% Bumazakis.

I[Ipm HaagXOKEHHI IO  CTamioHapy JIOKaJbHi
(i3uKanbpHi 3MiHH B JIeTeHsX y 22,2% o0cTeKeHuX AiTeH 3
OponxioniToM acomiroBamucs i3 rpunoM A i B Ta
aICHOBIPYCHOIO 1H()EKIi€I0, a Y XBOPHUX HA Iaparpui —
manu micue Jume y 7,0% croctepexens. Y cepeiHboMY,
B 16,9% BuNankiB y HEMOBIAT i3 OpOHXIONITOM IpU
¢di3uKanbHOMY OOCTEXEHHI IiJIO3pIOBAIM  HAsBHICTh
JIOKJIBHUX 1H(QUIBTPATUBHUX 3MiH Y JIETEHSAX, HATOMICTB y
rpymi jgitedd 3 OakTepiaJibHOIO ITHEBMOHIEI — Taki
pe3ynbratu Oynu orpumani y 52,0% Bunankis (pe<0,001).
OpneprkaHi JaHi B I[IOMY MiATBEPIXKYIOTh TIarHOCTHIHY
3HAYYIIICTh JIOKAJIbHUX 3MiH Yy JIETCHSX, BUSBICHUX IPU
KIHIYHOMY OOCTE)XEHHi, II0JI0 BCTAHOBIICHHS JiarHO3Y
«ITHEBMOHI», X04a B KOXXHOI pyroi autuHu 11 kiiHigHOT
TpyIH BOHM HE BH3HAYAIWUCh NPH HAIXOPKEHHI 0
cTaiioHapy. BiqHOCHO XBOpHUX Ha OPOHXIOJIT, BUSBICHHS
JIOK&JIBHUX 3MIH y JIereHsX 1mpu  (isUKaibHOMY
00CTe)KEHHI Mi/IBUIIyBaja HIAHCH YPaKCHHS JIEreHEeBOl
TkaHuHu y xBopux Il rpymm: AP — 38,9%; BP — 2,1
(95%A1: 1,28-3,31); CLI - 5,3 (95%A1: 2,7-10,2). Crin
3a3HAYUTH, 110 B pewTH mnauieHtis Il rpynu mnpum
HaJIXO/DKCHHI J0 CTalliOHapy peclipaTOpHUil AnCTpec
3YMOBITIOBABCS 00CTPYKTHBHOIO JIMXAJTBHOIO
HEOCTaTHOCTI i3 AWQY3HUMH 3MiHAMH B JIETCHSX,
BHSBIICHOIO TIPH 0OCTEKEHHI.

IIpu HagXOMKEHHI IO CTAIllOHAPY Y 3B S3KY 3 SIBHIIAMH
iH(EKIIITHO-3amaTbHOTO  TIPOIIECy HIDKHIX —JUXAITBHUX
uusixie, 'y 35,0% wHemoBmsaT | rpynu BU3Ha4amImCs
KJIACHYHI 03HaKU OpOHXialbHOI 00CTPYKIIi Ta BI3UHTY, @'y
xBopux Il rpymm mopiBHsHHA — y 25,0% Bunamkis
(p©>0,05). OTxe, HASIBHICTh BI3UHT-CUHIIPOMY HABPSII UM
JI03BOJIsIE  M(EpPEeHLIIOBAaTH BipyCHY Ta OakTepiaibHy
npupony iH(EeKIii HIKHIX ANXaNbHUX HIISIXIB, OCKUIBKA
TTOKAa3HUKHU KIIHIKO-EMiJJeMiOJIOriYHOTO PH3HMKY JaHOi
nofii craHoBuiu: AP — 11,9%; BP — 1,3 (95%/1: 0,8-1,9);
CII - 1,6 (95%Al: 0,8-2,9). Takum 9mHOM, KIACHYHI

03HaKM OpOHXiabHOI OOCTPYKIIii HE CymepedaTs nepediry
IMHEBMOHIT 1, BOJHOYAC, HE JO3BOJIAIOTH 11 BUKIIOYHUTH.

Crtiz 3a3HA4MTH, IO KITIHIYHI 03HAKH PECIipaTOpHOTrO
JHCTpECy, 3yMOBJICHOTO JHMCTAIBHOIO
OpOHXOOOCTPYKIIiEI0 ~ MpH  TOCTPOMY  BipyCHOMY
OpoHxioniTi, Oynu 01 XapakTepHUMU 11t PC-iH(exii,
sKa BOJHOYAC aCOIiIOBala 3 MOMIPHUM JICHKOIIUTO30M
nepedpepuynoi  kpoBi (>10,5 I/m ) Ta 3cyBoMm
nelikonuTapHoi popmMyiu JiBopyu (=12,2% I'/m). Bka3ani
nmabopaTopHi Mapkepu Maiu Mmicte y 17,2% HEeMOBIIAT i3
PCB-6ponxionitom Ta jume B 1,1% crocrepexxeHp 3a
HasBHOCTI iH(}iKyBaHHS Bipycamu rpumry A i B.

OpepxaHi JaHi IO3BOJSIIOTH TPHUITYCTHUTH, HIO HA
MiZCTaBl PE3yNbTATIB 3araJbHOKIIHITHOTO OOCTEe)KEHHS
HIiTe 13 TOCTPUM BIPYCHHUM YypaKEHHSIM HIDKHIX
TUXaTbHUX NUISAXIB y CTBOPEHIH HAMH KOTOPTi HEMOBIISAT
HEMOXJIMBO  JIOCTOBIPHO BCTAHOBHMTH  €TIOJOTTUHHIA
Xapaktep 30yIHHKA, a OT)KE, — BU3HAYUTH PALliOHAIBHY
€TIOTPOITHY TAKTHKY JIIKYBaHHS.

VY HemoBiAT | KiIiHIYHOT TpynH cepepHe aOCOIIOTHE
YHCJIO TMaIWYKOSIEPHUX HEHTPO(LIiB KPOBI CTAHOBHIO
(0,44+0,04 T/n), a y miteir Il rpymu — (1,1£0,14 I'/m)
(p<0,01), cepenHe aOCONIOTHE YHUCIO CETMEHTOSIECPHUX
HeliTtpodiniB cranoBmio BigmoBigHO (2,11+0,15 I'/m Ta
3,1+0,24 T/a) (p<0,01) Ta nmiM¢poUMTIB BiANOBITHO —
(3,91£0,19 I'/n Ta 4,2+0,24 I'/n) (p<0,05). Takum guHOM,
MiABUINEHY aOCONMIOTHY KUIBKICTh JIIM(ONIHTIB KPOBi
HEJIOIIIFHO BUKOPHUCTOBYBATH SK MapKep BipycHOI
iHpekiii, Tak camMO0 SK 1 TaJTHYKOAIACPHHUHA 3CYB
HEUTpOQLIIB KPOBI — ISl MiATBEPKEHHS OaKTepiaabHOTO
XapakTepy 3amalibHOro TMpOIEeCy HWXKHIX AMXaJbHUX
nusixiB. Tak, 3cyB JeHKonmTapHOi (OpMyIH JHBOpYY
OinbIne 12,0% MANTAYKOAIEPHUX HeWTpodiniB
XapakTepu3yBaBcsi HU3bKOW uymiuBicTio (34,0%) mpu
3a70BUTBHIN crienmgiunocTi (92,2%) npu camocTiitHOMY
BUKOPHUCTaHHI JUISI MIATBEPUKCHHS OaKTepialbHOTO
3aMmajgbHOTO MPOIECY HIDKHIX AUXATBHIX IUIIXIB.

CepenHBOrpyTIOBI TOKa3HUKH CHPOBATKOBOTO BMICTY
C-peaktuBHoro Oimka (CPB) mo3Bommiam BCTaHOBUTH
CTaTUCTUYHO JOCTOBIPHI BIIMIHHOCTI B Ipymax HEMOBIST
i3 aJbTCPHATHUBHOIO ETIOJOII€I0 HIKHIX TUXATBHUX
nusixiB. Tak, y XBOpPHUX Ha TOCTpUH OpOHXIOMIT el
MOKa3HUK CTaHOBUB, y cepeHboMy, (22,39+4.4 mr/n), a B
II rpymi — (67,26+4,9 wmr/m) (p<0,01). Bimpme Toro,
cupoBaTkoBa koHueHTpauis CPb >10,0 mr/n mana micue y
38,6+7,3% XBOpPHX Ha TOCTPUH BipyCHHH OPOHXIOMIT Ta y
84,4+1,8% cnocrepexens y 11 kninivnii rpymi (pe<0,01).
TakuM 4MHOM, y MiATBEpIKEHHI OaKTepianbHOI PUPOAN
3aMajbHOTO MPOIECY HIDKHIX JUXaJbHUX  [UIIXIiB
konneHrpatis CPb >10,0 mr/m, sx camocTiitHHI Mapkep,
Bosoznie gymmBicTIO 84,4% (95%M1: 75,8-90,9) Ta
cnenudignicto 61,4% (95%/1: 51,1-70,9), Ta acoiiroe i3
HACTYIMHHMMH KITiHIKO-€MiJeMiOIOTiYHIMH IaHCAMU JaHO{
nopaii: AP —48,36%; BP — 3,4 (95%/1: 2,6-4,3); C1lI1 - 8,6
(95%1: 4,4-16,9).

BucHoBku

1.V crpyxrypi iHGEKii HIKHIX IUXIBHUX NIBIXIB y
HEMOBIISIT, TOCIIITali30BaHNUX 3 03HAKAMH PECIipPaTOPHOTO
JIICTPECY, TEPeBaKaloTh BIPYCHI YpaKeHHs, 30KpeMa
roctpuii  OpOHXIONIT,  €TIOJOTIYHO  acOLiHOBaHUI
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MEPEeBaKHO 3 PECIipaTOPHO-CHHIMTIANBHOIO 1H(DEKIIIE0
(57,7% Bumanxis).

2. KnmiHiuHi  TposIBE  pecCIipaTOpHOTO  JHUCTPECY,
BKJIFOYAI04N BI3HHT-CHHIIPOM, TaximHoe Ta
OpOHXOOOCTpYKIIifo, HE  JO3BOJSIIOTH  TOCTOBIPHO

mudepeHIiioBaTy BipycHY Ta OakTepialibHy HpPHPOIY
iH(EKIIITHO-3amaTIbHOTO  TPOIIECy HIDKHIX —JUXAITbHUX
OUIAXIB y HEMOBJIAT Yepe3 HelocToBipHUil pm3uk (AP —
11,9%; BP —1,3 (95%/1: 0,8-1,9); CILI - 1,6 (95%/l: 0,8-
2,9).

3. HasBHicTh (peOpHIIbHOT JTUXOMAaHKH Ta JIOKAJbHHUX
(I3UKABHUX 3MiH Y JIETEHSIX aCOLIIOETHCS 3 MiIBUILIEHOIO
IMOBIpHICTIO ~ OakTepialbHOrO  ypaKeHHS  HIDKHIX
JUXabHUAX NUISXIB, OJHAK IX i30JbOBaHE BUKOPHUCTaHHS
Mae  OOMEXEHy  MNPOTHOCTHYHY  MIHHICTE  JUIA
OOTpyHTYBaHHS IPU3HAYCHHS aHTHOAKTEPiadbHOI Tepartii.

4. TToka3HUKH 3araJlbHOTO AaHaJi3y KpoBi, 30KpemMa
abCoNfOTHA  KUTBKICTh  JIGHKOUIHWTIB, JIM(OUHUTIB Ta
MATAYKOAIEPHUX HEUTPOQLIiB, HE MOXKYTh PO3TIAATUC
K CaMOCTIMHI HaliiiHi Mapkepu eTiojorii iHQpeKIii
HIDKHIX JUXQJbHUX IUIIXIB y HEMOBIST 4epe3 HHU3bKY

gyTmBicTh (34,0%).

5. Konnentpariss C-peakTuBHOro OiKa B CHPOBATII
kpoBi >10,0 wmr/m e HaiOUBII iHQOPMATUBHIM
nmabopaTOpHUM  MapkepoM  OakTepianbHOI  MPHPOIU
iH(eKIii HIDKHIX IMXaJbHUX LIJIAXIB, 1100}
XapaKTepU3yeTbCcd BHCOKOIO dyTnuBicTIO (84,4%) Ta
nomipHoto  crnemu¢pivnicTIo  (61,4%) 1 Moxe
BUKOPHCTOBYBATHCA JUIi OOIPYHTYBaHHS IPHU3HAYCHHS
CTapTOBOI aHTHOAKTEPiaNbHOI Teparii.

IlepcneKTHBY NMOJAJIBIIUX JOCTiTZKEHD ITOJISTAIOTH Y
BUBYCHHI [IarHOCTUYHOI Ta IPOTHOCTHUYHOI I[IHHOCTI
KOMIUIEKCY KJIIHIYHMX Ta MapaklIiHIYHUX MapKepiB y
Bepudikamii  OakTepiadbHOI  €TIONOTIi  3amalicHHS
TEpPMIHAJIBHOIO BiAATy OpOHXIalbHOTO JepeBa JUIs
ONTUMI3aIlil €TIOTPOITHOTO JTiIKyBaHHS.

Konduiikr  inTepeciB.  ABTOpM  JHEKIapyIOTh
BiJICYTHICTb KOHQIIKTY iHTEpeciB, 30KpeMa (piHaHCOBHUX,
OCOOWCTICHHX YHM IHIIMX, OI0 MOTJIM OM BIUIMHYTH Ha
MIPECTaBIICHE JOCHIHKEHHS 1 HOTO Pe3yIbTaTH.

®dinancyBanns. JlochmiKeHHS MpPOBOAMWIOCA 0Oe3
(hiHaHCOBOT MIATPUMKH.
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BILTHB BE3ITEPEPBHOI'O MOHITOPHHI'Y I/IIOKO3H HA I'TIKEMI YHUH
KOHTPOJ/Ib TA CEPHEBO-CY/IHHHI 11OJ11 Y TALIIEHTIB 3 JIABETOM TA
CEPHEBO-CY/IHHHORO IIATOJIOI'IERO ITI/T YAC BIMHH

Kpuuskun T.1., Ilaceuxo H.B., Casuenko LIL., Haymoea JI.B.

Teproninvcorutl HayioHanvHuli meduunuil yuieepcumem imeni 1A, I'opoauescokozo MO3 YVrpainu, m. Tepronine,

Yrpaina

Knruoei cnosa: yykposuil diabem,
be3nepepaHuULl MOHITNOPUHE 2TIHOKO3U,
HbAlc, Time in Range, cepyeso-
CYOUHHI 3aX80PI0BAHHS, BIlIHA.
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Peztome. Llykposuil diabem € 0OHI€I 3 HAUOLILUIUX NPOOTIEM OXOPOHU 300P08 5|
8 YCbOMY CBimi, 3HAYHO NIOBUWYIOUU DUSUK PO3BUMKY CEPYe8O-CYOUHHUX
3axeopiogans. s niOMPpUMKU egheKmueHo20 KOHMPONIO 3a 2niKeMiclo ma
3anobieanHs — cepyeso-CyOUHHUM  VCKIAOHEHHAM, O0COOIU80 8  YMO8ax
obmedceHo2o  docmyny 00 MeOUUHUX pecypcis, 3pOCMA€E polb HOBIMHIX
mexHono2il, MmaKux AK Oe3nepeperull MOHImMoOpuHz 2nokosu. L[ mexuonozis
003805€ nayienmam i JiKApIM y pPedrCUMi peanbHo20 4acy KOHMpOo8amu
Pi6eHb 2NI0KO3U, WO 8AXHCIUGO OJiA 3a0e3neyents CmabilbHo20 NIKY6aHH: HAGIMb
V CKIAOHUX YMOBAX.

Mema pobomu — oyinumu eniue Oe3nepepeHoc0 MOHIMOPUHEY 2NIOKO3U HA
HOKA3HUKU 2NIKeMIYH020 KOHmpoo, 30kpema ounamixy HDALC, ma cepyeso-
cyOuHHi nodii' y nayienmis i3 yykposum 0iabemom ma CynymHbOI cepyego-
CYOUHHOIO NAMOIOZIEI0 8 YMOBAX BOEHHO20 CMAHY 8 YKpaiHi.

Mamepian i memoou. Y npocnexmugne 00HOYeHMpPO8e OOCTIOHCEHHS BKIIOUEHO
100 nayienmis i3 L[] 1-20 ma 2-e0 muny, sKi nepebyganu Ha AiKY8AHHI &
EeHOOKPUHONO2TYHOMY Ma Kapoiono2iuHoMy 8iodinenti TepHoninbcokoi obnacHoi
Kkainiunoi nixapni y 2023-2024 pp. Ycim nayienmam 8CcmanoeieHo cucmemu
CGM. Oyinrwsanu HbAlc, Time in Range (TIR), Time Above Range (TAR), Time
Below Range (TBR), sapia6envnicmo enixemii (%6CV), wacmomy zinoanixemiti ma
cepyeo-cyOuHHi nooii.

Pesyromamu. Yepez 12  muowcnie  euxopucmannsi CGM  sidsunaueno
cmamucmuyno 3uauywe 3nudicennss HbALe (3 8,6% oo 7,4%,; p<0,001),
spocmanus TIR (3 51% 0o 72%,; p<0,001), smenwiennss wacmomu 2inozuikemii
ma KitbKOCmi 2oCnimanizayiii 3 npueooy 20Cmpux cepyeso-CyOUHHUX HOOIU.
3acmocysannuss CGM acoyitosanocs 3i snudcennsam sapiabenvnocmi enikemii ma
cy0’eKmuHo20 pigHs cmpecy.

Bucnogku: be3nepepenuii MOHIMOPUH2 2I0KO3U € eheKMUGHUM IHCIMPYMEHmoMm
ROKPAWeHHs. KOHMPOMO YYKpoeoz2o Odiabemy ma npo@iriakmuxu cepyeso-
CYOUHHUX YCKIAOHEHb Y NAYIEHMIE 8UCOKO20 PUSUKY 6 YMOBAxX GitiHu. [unamika
HbAlc sidobpascac inmeeparvnuii nosumusnuii eniue CGM na enikemiunuil

npoino.

THE EFFECT OF CONTINUOUS GLUCOSE MONITORING ON GLYCAEMIC CONTROL
AND CARDIOVASCULAR EVENTS IN PATIENTS WITH DIABETES AND
CARDIOVASCULAR DISEASE DURING WAR

Krytskyy T.1., Pasyechko N.V., Savchenko I.P., Naumova L.V.

Key words: diabetes mellitus,
continuous glucose monitoring,
HbAlc, Time in Range,
cardiovascular diseases, war.
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Resume. Diabetes mellitus is one of the biggest health problems worldwide,
significantly increasing the risk of developing cardiovascular diseases. To
maintain effective glycaemic control and prevent cardiovascular complications,
especially in settings with limited access to medical resources, the role of
emerging technologies such as continuous glucose monitoring is growing. This
technology allows patients and doctors to monitor glucose levels in real time,
which is important for ensuring stable treatment even in difficult conditions.
The aim of the study is to evaluate the impact of continuous glucose monitoring
on glycemic control indicators, particularly HbAlc dynamics, and
cardiovascular events in patients with diabetes mellitus (DM) and concomitant
cardiovascular pathology under the conditions of martial law in Ukraine.
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Materials and methods. A prospective single-center study included 100 patients
with type 1 and type 2 diabetes who were treated in the endocrinology and
cardiology department of the Ternopil Regional Clinical Hospital in 2023-2024.
All patients were equipped with CGM systems. HbAlc, Time in Range (TIR), Time
Above Range (TAR), Time Below Range (TBR), glycemic variability (%CV),
frequency of hypoglycemic events, and cardiovascular events were evaluated.
Results. After 12 weeks of CGM use, there was a statistically significant
reduction in HbAlc (from 8.6% to 7.4%; p<0.001), an increase in TIR (from 51%
to 72%; p<0.001), and a decrease in the frequency of hypoglycemic events and
hospitalizations for acute cardiovascular events. The use of CGM was associated
with a reduction in glycemic variability and subjective stress levels.
Conclusions. Continuous glucose monitoring is an effective tool for improving
diabetes control and preventing cardiovascular complications in high-risk
patients under wartime conditions. The dynamics of HbA1c reflect the integrated
positive impact of CGM on the glycemic profile.

Beryn. Ilykposuit giadet (11J]) € omHiero 3 OCHOBHHX
HeiH(QEKIIMHUX TMPUYUH 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
Ha Ti00ankHOMY piBHI. HasBHiCTH CymyTHBOI cepreBo-
CYZAMHHOI IaToJIorii, Takoi K imeMidHa XBopoba cepu,
cepleBa HENOCTATHICTb, apTepiajibHa TiNepTeH3is Ta
MOPYIIEHHS PUTMY Cepls, 3HAYHO IIJBHIIYE PHU3UK
PO3BUTKY YCKJIQIHEHb Ta IOTIpIIYE MPOTHO3 IS
narienTiB i3 [1/]. B ymMmoBax BO€eHHOTO CTaHy IIi pU3UKH IIIe
OimpIIe 3pOCTAlOTh dYepe3 IOPYIICHHS JIOTiCTUIHUX
JIAQHIIOTIB, OOMEXEHHH OOCTYIN OO0 IUIAHOBOI MEIWYHOI
JOTIOMOTH, XPOHIYHHHA IICHXOEMOLIHHIA CTpec, a TaKoxXK

mepeboi 3 TOCTayaHHAM JIKiB 1 3aco0iB I
camokoHTpodio [1, 2].

TpamuuiiHi  MeTOAM  KOHTPONIO — TJiKeMii, IIo
0a3yloTbCsi Ha eMi30JAWYHOMY BHMIPIOBAaHHI  PiBHS

TJIIOKO3M KaIIIPHOT KpPOBIi, 4acTO € HEJOCTaTHIMH JUIs
CBO€YACHOTO BUSIBJICHHS TiIO- Ta TIIEPIIIiKeMiil Ta OIlIHKH
BapiabenbHOCTI Tikemii [3, 4]. I'mikoBaHuii reMorno0in
(HbAlc) € 3010TUM CTaHAAPTOM IHTETPANBHOI OLIHKH
TJIIKEMIYHOTO KOHTPOJIIO, O/THAK HE BiI0OOpakae KOJIMBAaHb
TITFOKO3H TIPOTSATOM J00M Ta HE J03BOJISIE OIIHATH Time in
Range (TIR) [5, 6]. V marienTiB i3 cepIrieBo-CyTHHHUMH
3aXBOPIOBAaHHAMH CaMe€ TOCTpi KOJHMBAaHHS TIiKeMii Ta
rimorimikeMii MOXYTh BHCTYNATH TpPUTEpPaMH apUTMii,
FOCTPUX KOPOHAPHHUX CHHAPOMIB Ta JCKOMIICHCAIIil
ceplieBoi HepocTaTHOCTI [7].

TexHouorist 0e3nepepBHOr0 MOHITOPUHTY TJIIOKO3U
(Continuous Glucose Monitoring, CGM) BinkpuBae HOBi
MOJKJIMBOCTI JIJIs IEPCOHATI30BAHOTO BEJICHHS MAI[IEHTIB 13
I, ocobnmBO B yMOBaX HECTAOUTHFHOCTI Ta OOMEKEHOTO
Joctymny no meauunoi iHdpactpykrypu. CGM nozBoisie
MalieHTy Ta JIKapio B peaJbHOMY 4aci OLIHIOBaTH
TeHAEHIT TaiKkeMil, BH3HA4YaTH €M304d HIYHHX Ta
0C3CHMIITOMHUX  TiMOTJIKEeMil, aHalli3yBaTH BIUIUB
xXapuyBaHHs, (i3MYHOI aKTHBHOCTI Ta CTpeCcy Ha piBeHBb
rroKo3u [8].

Bognouac, y HayKoBifl JiTepaTypl MPaKTUYHO HEMae
JAHUX TPO E(PEeKTUBHICTh BUKOPUCTAHHS  CHCTEM
0e3repepBHOr0 MOHITOPUHTY TJIIOKO3H B MarieHTiB i3 L1J]
Ta CepleBO-CYAMHHOIO IATOJIOTi€l0 B yMoBax BikHH. Lle
IiIKpECIIOE HEOOXiJHICTh MTPOBEJECHHS JIOCHIIPKEHb, 0
BPaxoOBYIOTh cliennQiKy YKpaiHChbKHX peaii.

MeTta 10CTiKeHHSI - OLIIHUTH BIUIUB OE3MepepBHOIO
MoHiTOpuHTY  Timoko3n (CGM) Ha  MOKa3HUKH

TJIIKEMIYHOTO KOHTPOJI0, 30KpeMa nuHamiky HbAlc, ta
CepLEeBO-CyIUHHI TOAil B mamieHTiB i3 L]J] Ta cymyTHBOO
CEepIEBO-CYJUHHOIO IIaTOJIOTIEI0 B YMOBaX BOEHHOI'O
cTaHy B YKpaiHi.

Martepian i meroau. IIpoBeneHO MPOCHEKTHBHE
OJTHOIICHTPOBE  KIIHIYHE  JOCTI[UKeHHS Ha  0asi
EH/IOKPHHOJIOTIYHOTO Ta Kapiojorignoro Biaminens KHIT
«TepHominechka oOsacHa KimiHigHa JikapHs» TOP y
nepion i3 ciuns 2023 p. mo yepBeHs 2024 p.

V nocnimkenns BxarodeHo 100 mamicHTiB BikoM Bix 18
110 85 poKiB, cepeHiii Bik SIKIX CTaHOBUB (62,4+9,3) pokis
(tabm. 1). YomosikiB O0ymo 48 (48%), xiHOK - 52 (52%). Vci
narfientd Mamu L[JI 1-ro abo 2-ro Tumy, 30kpema 38
narfientie Manu IJI 1-ro tumy, a 62 - I/l 2-ro Twumy.
[TinTBepmKeHa  cepleBO-CYAMHHa  MATOJNOTis,  sKa
BusiBieHa B 78% marieHTIB (apTepiajbHa TinepTeHsis),
54% - immemiyna xBopoOa cepus, 22% - XpoHiYHa ceplieBa
HEJIOCTATHICTh, a 19% - idpunsiis nepeaceps.

Tabauys 1
Ba3oBa xapakTepucTHKa 00CTe:KeHUX NAICHTIB
(n=100)

[Toxa3HHIK 3HaueHHS
Bik, poku (M+SD) 62,4+9,3
Younosiku, n (%) 48 (48%)
Kinkwu, n (%) 52 (52%)
Tpusanicts [, poxu (M£SD) 11,2+6,5
IJT 1-ro tumy, n (%) 38 (38%)
IJ1 2-ro tumy, n (%) 62 (62%)
AprepianpHa rineprensis, n (%) 78 (78%)
liemiuna xBopoba cepiis, n (%) 54 (54%)
XpoHiuHa cepiieBa HeIOCTATHICTE, N (%) | 22 (22%)
DibpusList nepeacepab, n (%) 19 (19%)

Kputepii BKIIOUEHHS A0 AOCIIIKEHHS Tependadani
HasiBHICTh LIJ] 1-ro abo 2-ro Tumy, miATBEpOKEHY
CepLEeBO-CYIMHHY aTOJIOTiI0 (imeMidHa XBopoba cepri,
XpOHIYHA  cepleBa  HEIOCTATHICTb, apTepianbHa
rineprensis, QGiOpwisLiss nepencepib), a TaKOX 3roxy
NalieHTa Ha BUKOPHCTaHHS CHCTEM Oe3lepepBHOIO
MoHiTopuHry rimoko3n (CGM) ta yyacTb y ITOCITIJDKEHHI.
Kpurepii BHUKIIOYEHHS BKJIIOYAJM HASBHICTH TOCTPHX
IHQEeKUiHHUX  3aXBOPIOBaHb, TOCTPHHA  KOpOHApHHUH
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CHHIPOM a00 IHCYJIBT NPOTATOM OCTAHHIX TPHOX MICSLIB,
OHKOJIOT1YHI 3aXBOPIOBAaHHS B TEPMIHAJIBHIN CTamil, THKKI
TICUXIYHI PO3JIaAH, a TAKOXK HEMOXKJIMBICTh KOPUCTYBaHHSI
CGM 3 TexHIYHNX a00 KOTHITUBHHUX MPUYHH.

VYci mamieHTy, mo BiAIOBIAaMH KPUTEPIsM, OTPUMATH
cuctreMu CGM (Dexcom G6/G7, FreeStyle Libre 2/3,
Medtronic Guardian) Ha nepion moHaiiMeH e 12 THKHIB.
[IpoTsrom mporo nepiony MpOBOIUBCS aHATI3 OKA3HUKIB
[IIKEeMIYHOTO KOHTPOJIIO, Takux sK piBeHb HbAlc (ma
NOYaTKy Ta 4yepe3 12 THKHIB), cepelHbo1000Ba IIIIOK03a,
Time in Range (TIR; 3.9-10 mmouns/m), Time Above Range
(TAR; >10 mmomns/m), Time Below Range (TBR; <3.9
MMOJIB/JT), BapiaOenbHICTh TilikeMii (KoedilieHT Bapiarii,
%CV), a TaKoX YacTOTa CHMITOMHEX Ta O€3CHMIITOMHUX
rimormikemiit. OKpiM TOT0, peecTpyBanu cepreBo-CyIUHHI
monii, Taki SK em3oAm JgecTabimizamii CTeHOKapii,
JeKOMITeHCamii cepreBoi HEAOCTATHOCTI, HOBI €mMi30au
apuTMiil Ta rocmitanizarii 3 KapIialbHUX MPUIHH.

Jis  OIiHKM TICHMXOEMOLIHHOTO CTaHy TMAIli€HTIB
BUKOpHCTOBYBanuch mkanu GAD-7 (piBeHb TpUBOIHM) Ta
PSS-10 (piBeHb Cy0’€KTHBHOIO CTpecy) Ha IOYaTKy Ta
HaIpUKiHI cnocrepexenus [9, 10, 11].

CraTUCTHYHUI aHali3 NPOBOAWINM 32 JOHOMOTOIO
CTaHJAPTHUX METOJIB BapiamiiHoi craTHCTUKU. KibKicHI
MOKa3HUKH BUPAXKAIN SK CEpeJHE 3HAUYEHHA Ta
crangaptHe BiaxwieHHS (M#SD). [lnga mopiBHSIHHA
MOKa3HUKIB 10 Ta micnd BukopucranHs CGM
3aCTOCOBYBaJIHX MapHUii t-recT CThIONEHTA.

MMicas 12 TWKHIB  BUKOPHUCTAHHS  CHCTEM
0e3rnepepBHOT0 MOHITOPHHTY TIIOKO3HM B MAIli€HTiB i3 L1J]
Ta CEepIIEBO-CYTUHHOIO MATOJIOTICIO BIJI3HAYEHO
JOCTOBIpHE  IOKPAIEHHS T[JIIKEMIYHOTO  KOHTPOJIIO.
Cepenniii  pisear HbAlc sumsuBes (3 8,6£1,2% 10
7,4+0,9%), (p<0,001). 3pocranus TIR (3 51% mo 72%),
(p<0,001) cympoBOKYBATIOCS 3MEHIIIEHHSIM YaCTKU 4acy
B 30Hi rinepriikemii (TAR) (3 39% no 23%), (p<0,001) ta
rimormikemii (TBR) (3 9,3% nmo 3,1%), (p<0,01).
Bapiabenpricts Tiikemii (CV) 3menmmmacs (3 38% mo
28%), (p<0,05).

Ha t1ni moxpalmeHHS TOKa3HUKIB — TIIKEMIYHOTO
KOHTPOITIO 3HMU3MIIACS 9acTOTa TOCIITANi3alil 3 MPUBOLY

TOCTPHUX CepIEBO-CYyTUHHUX TOTiiA: KUTBKICTP
necrabimizaiiii  creHokapaii  3MeHmmtacs Ha  28%,
eIi30/1iB JCKOMITCH AL XPOHIYHOT ceprieBoi
HemocTaTHOCTI - Ha 22%, 3BEpHEHb Yy BiIIUICHHS

HeBinkiaagHoi nomomoru - Ha 31%. VY nauieHTtiB i3
¢idpumsiniero nepeacepas y 14 3 19 Bunajixis BifizHaueHO
CKOPOYEHHS TPUBAJIOCTI MApOKCU3MIB, 3a JaHHUMHU
XOJITEPiBCHKOTO MOHITOPYBaHHSI.

PiBenp TpuBorm 3a mkanoro GAD-7 3umsmBes (3
12,3+4,1 ngo 8§8,14£3,7) OamiB, (p<0,05), piBeHbD
cy0’extuBHOTO cTpecy 3a PSS-10 — (3 23+£6 mo 16£5)
6amiB, (p<0,05). TlamieHTH BiA3HAYAIM ITiABHIICHHS
BITIYTTS KOHTPOIIO HAJ 3aXBOPIOBAHHAM, OCOOIUBO B
MIePi0AM MOBITPSHUX TPUBOT, BUMYIIEHOTO IepeOyBaHHS B
YKPHUTTSIX Ta 00MEKEHOT0 JOCTYITY 0 JTiKapsl.

[Micns 12 TWKHIB  BHUKODHCTaHHS  CHCTEM
0e3repepBHOr0 MOHITOPUHTY TJIIOKO3H B MarieHTiB i3 L1J]
Ta  CYNYTHBOIO  CEpUEBO-Cy[UHHOIO  IATOJIOTIEIO
BiJ]3HAYEHO KOMIUIEKCHE Ta CTAaTUCTUYHO 3Hadylle
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MOKpALIeHHS! IMOKAa3HUKIB  TIJIKEMIYHOTO  KOHTPOJIO,
3MEHIIICHHS YaCTOTH Till0- Ta TINEPIIiKEMIYHUX €Ii30/iB,
a TaKOX TO3WUTHBHY IWHAMIKY KIIHIYHUX KapIialbHUX
TOJTiH 1 ICUXOEMOIIIHHOTO CTaHy.

Cepenniit pienp HbAlc nocroBipHO 3HH3HBCSA (3
8,6+1,2%) Ha mouatky cmoctepexeHHs 10 (7,4+0,9%)
gepe3 12 tmwxuiB 3actocyBanHI CGM (p<0,001). Takum
YUHOM, cepenHe aOCONIOTHE 3HIDKEHHS CTaHOBWIO 1,2
BIZICOTKOBOTO MYHKTY, IO € KIHIYHO 3HAYyIIUM JUIsi
MAIli€HTIB  BUCOKOTO  CEPLEBO-CYJMHHOTO  PU3HUKY,
OCKIJIbKH CYNPOBOJKYETHCSI 3MEHIICHHSIM €KCIO3UIIIT 10
XpOHIYHOI rimeprilikemMii Ta TOTEHIIHHUM 3HWKEHHAIM
PH3HKY MIKpO- 1 MaKpOCYyIMHHUX YCKJIaJHEeHb. [lMHaMika
HbAlc y3romkyBanmacs 3 mapajeIbHAMH 3MiHAMH
nokazHukiB CGM (tabur. 2).

Tabauys 2
Ioxa3HUKH I1iKeMiYHOT0 KOHTPOJIIO 10 Ta micas
Bukopucraniss CGM

ITokasuuk | JJo CGM | Ilicna CGM
HbAlc, % 8.6 74
TIR, % 51.0 72.0
TAR, % 39.0 23.0
TBR, % 9.3 3.1
CV,% 38.0 28.0

BukopucranHs cucteMu 0e3repepBHOI0 MOHITOPHHTY
rmoko3u (CGM) mpu3Beso 10 CyTTEBHX 3MiH y mpodisi
rIIIKeMii Tali€eHTiB, [0 BUPA3UIIOCS B IIEPEPO3MOALII Yacy
nepeOyBaHHs TJIIOKO3M B IJIbOBHUX Ta TO3alJIOBUX
niarma3zoHax. 3okpema, nokasHuk Time in Range (TIR)
30inbmmBes (3 51% no 72% ),(p<0,001), o cBiguuTH HE
JIMIIE TTPO 3HMKEHHS CepeHbOTO PiBHS IIIIOKO3H, a i IIpo
crabinizanito godosoro npodinro riuikemii. Ile Bkasye Ha
MTOKpAIIEHHS! KOHTPOJIIO TITiKeMii, Je TIAI[ieHTH TPOBOIATH
OimpmIe yacy B MeKaxX ONTHMAIBHOTO PIiBHS TIFOKO3M.
[Moxazumuk Time Above Range (TAR) 3smenmmBes (3 39%
10 23%), (p<0,001), 1110 CBiTYUTH PO CKOPOUCHHS Yacy,
SKAP TJIOKO3a MNpPOBOAWJIA B 30HI Timepriikemii, i
3MCHIIICHHS TPUBAIMX TMEpiodiB aexkomieHcalli. Taka
3MiHA Ma€ 3HA4eHHA IS 3ano0iraHHs YCKJIaJHEHb,
MOB’SI3aHUX 13 BUCOKMM pIBHEM TJIIOKO3M, TaKUX SK
rinepriikemiyni cranu. Bognouac, Time Below Range
(TBR) s3mmmBcs (3 9,3% mo 3,1%), (p<0,01), mo €
BaXIIMBUM JUIA TALIEHTIB i3  CEPIICBO-CYAHMHHUME
3aXBOPIOBAHHSAMH, OCKUIBKM TIilOTJIKEMisi Moxe OyTn
TPUTEPOM  apuTMil, imemii Ta TreMOAMHAMIYHOI
HectabumpHOCTI. 3 oOrsImy Ha Ii [JaHi, MOXHA
CTBEpIKyBaTH, 0 BUKopucTanHs CGM He e crpuse
3HWKEHHIO pIBHA TJIIOKO3M, aie ¥ I[epeBOIUTh
TIIIKEMIYHUN KOHTPOJIb Y OLbI (bizionoriuHy Ta Oe3neuHy
IUIOIIMHY, 3MEHLIYIOYM PH3MK BHHUKHEHHS HeOaKaHUX
KOJIUBaHb PiBHS TIIOKO3H.

BapiabenpHicTh TIikeMii, OILliHEHa 3a JONOMOTOI0
koediuienta Bapiauii (CV), mocroBipHo 3meHImiacs (3
38% mo 28%), (p<0,05). Bucoka BapiaGenpHICTh TITIKEMii
ACOIIOETHCS 3 OKCHIATUBHUM CTPECOM, €H/IOTENIAIBHOI0
TUCOYHKIIEI0O  Ta  CNEeKTPUYHOI0  HECTaOUIBHICTIO
MiOKapaa, IO TIIBUIIYE PHU3UK PO3BUTKY CEPIIEBO-
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CYOIUHHHAX YCKJIagHEHb, 30KpeMa apuTMid, imemii Ta
panToBoi ceprieBoi cMepTi. 3HIKEHHS BapiaOebHOCTI Ma€e
ocoOyuBE 3HA4YEHHS [UId MALI€HTIB 3  IMIEMIYHOIO
xBopoboto  cepusg  (IXC), XpOHIYHOIO  CEpIEBOIO
HepocTatHicTio (XCH) Ta mopymeHHIMH PUTMY, OCKIITBKH
11e 3MEHINy€ MOTEHIIHHI TPUTepH sl CEPIICBHUX MO, Y
KJIIHIYHOMY CIIOCTEPE)XKEHHI 3HW)KEHHS BapiaOeIbHOCTI
riikemil TpPOSBISUIOCS B MEHMNIH KUIBKOCTI  PI3KUX
KOJIUBaHb PIBHS TJIOKO3W IIPOTATOM J00M Ta OuIbII
MIPOTHO30BAaHIil BIAMOBIAI Ha MPUIOM iXi, IHCYNiHY 4K
(i3UUHY aKTHBHICTB, 1110 CITPHUSIE MIOKPAIEHHIO 3arajbHOT0
CTaHy IAI[i€HTIB Ta 3HWKEHHIO PU3HUKY CEPLEBO-CYANHHUX
YCKJIaIHEHb.

Ha Tni BuKOpUCTaHHS CHCTEMH Oe3IepepBHOTO
MoHiTopuHTY Tmoko3u (CGM) Big3HaueHO 3MEHIIECHHS
YaCTOTH SIK CHMITOMHHX, TaKk 1 OE3CHMITOMHHX
rimormikeMiii. OMHUM i3 KIFOYOBUX NPAKTHYHUX €(PEKTiB
3actocyBanHss CGM crano ckopoyeHHs moka3Huka Time
Below Range (TBR) Ta cBoe€uacHe BHSBIICHHS
«IIPUXOBAHMX» EMI30/IiB TiOTTiKeMii, 30KpeMa BHOYI Ta B
Mali€eHTiB, SKI  MamTh  OCJNa0JNeHe  CIPUHHATTS
rinormikemii. IlamieHTH 3a3HayanW, IO BUKOPHCTAHHS
TPEHIIB i CHUTHANIB TPUBOTH CIIPISUIO OLTBII PAaHHBOMY
KOPHI'YBaHHIO XapuyBaHHS Ta JO3yBaHHS IHCYJiHY abo
LYKPO3HW)XYBAJIBHOT Tepamii, YHHKHEHHIO IOBTOPHUX
TINOTITIKEMIN TICHsA «IIKyBaHHS» MOMEpPenHboi (edeKT
«TOWJANKW») Ta 3MEHIICHHIO CTpaxy mepea HiYHUMH
TINOTTKEMisIMH, [0 YacTO € TPHUYNHOIO CBiJOMOTO
«mepeTpuMyBaHHs»  rinepriikemii.  Ili  pe3ymbraTti
niaTBepkyoTh BaknuBicTh CGM  sik  e(eKTHBHOTO
IHCTpYMEHTa Ui MIABHIICHHS OC3MEKH MAIliEHTIB 1
YIPaBIIiHHS TINOTTIKEMIsIMU, 30KpeMa Ul THUX, XTO Mae
TPYIHOIII B pO3ITi3HABAHHI CUMIITOMIB TilOTITiKeMil.

Ha tTm mokpameHHS DIIKEMIYHOTO — MPOQito
3aikCOBaHO 3MEHIICHHS YAaCTOTH TOCHITaNi3amid Ta
3BEPHEHb 3a HEBIAKIAIHOIO JIOTIOMOTOI0 3 MPUBOIY
TOCTPUX CEPIEBO-CYAWHHUX CTaHiB. 30KpeMa, KUTBKICTh
emi3o/iB nectabimizamnii creHokapaii 3MeHmmIacs Ha 28%,
€mi30/iB IeKoMITeHcaril XPOHIYHOL cepieBoi
HemocTaTHOCTI - Ha 22%, a 3BEepHEHb MO0 BiIAUICHHS
HeBiKIaaHOoI onoMory - Ha 31%. Y minrpyni naiieHTiB
i3 Qiopunamiero mepencepapr y 14 3 19 Bumankis
CIIOCTEPIrajocst CKOPOUEHHsI TPUBAJIOCTI MAapOKCU3MIB, 3a
JAHUMH XOJITEPIBCBKOIO MOHITOpyBaHHs. KiiHiuHO 1e
4acTO CYNpPOBOJUKYBAJOCS 3MEHIICHHSM CKapr Ha
CEpIEOUTTS Ta €Mi30AH CIIAOKOCTI, MO MAIEHTH HEPIAKO
MOB'SI3yBaJIM 3 YHUKAHHAM TIiNOTJIIKeMid 1 pi3KUX
MTOCTIIPAHIIABHIX ITIKiBY» TITFOKO3H.

Bapto 3a3HaumTH, mO AW3alH JOCTIKCHHS HE
JO3BOJIIE  OJHO3HAYHO  BCTAaHOBUTH  IPHYHHHO-
HACNIKOBHWHA 3B’530K MK BuKopuctanHsM CGM Ta
KapaianbHUMH nofisiMu. OIHAK CUHXPOHHE MOKpAIlleHHS
nokasuukiB Time in Range (TIR), Time Below Range
(TBR), koeoirmienTa Bapiamii (CV) Ta 3MEHIIICHHS 4aCTOTH
CEePIIEBO-CYTMHHUX necrabimizariit € KJIIHIYHO
NEePEKOHIIMBIMH Ta MaTO(i31070TTYHO OOIPYHTOBAHUMH.

[Micns 12 TWKHIB ~ BUKOPHUCTaHHS  CHCTEMH
0e3repepBHOIO  MOHITOPHHTY  TJIIOKO3H (CGM)
3aikcOBaHO  TO3WTHBHI  3MIHH  IICHXOCMOIIHHUX

MTOKa3HUKIB. 30KpeMa, piBeHb TPUBOTH 3a mKanor GAD-7

3am3uBcA (3 12,3+4,1 mo 8,143,7) 6aunis, (p<0,05), a piBeHb
cy0’ekTHBHOTO cTpecy 3a mkanoi PSS-10 3smeHmmBes (3
2346 nmo 16+5) OamiB, (p<0,05). IlamienTH 3a3HavyaIn
3pOCTaHHS BIiTYyTTS KOHTPOJIO HaJ 3aXBOPIOBAHHSM,
0COOJIMBO B YMOBaX IMOBITPSHUX TPUBOT, IepeOyBaHHS B
YKpUTTSIX, TmepeboiB 31 CHOM Ta HEPETyJISIPHOro
XapuyBaHHs. Ba)TMBUM aclieKTOM CTalIo Te, 10 MaI[i€HTH
migKpecoBany MiHHICTh TpeHaiB CGM sk «IigKa3km» B
CUTyallisiX, KOJM JOCTYN IO KOHCYJbTalii Jiikapss OyB
00OMeKeHHil, a CHMIITOMH CTpPecy MOTJIM MacKyBaTH TiIo-
YH TIMepriiKeMifo.

VYropogosx 12 THXHIB 3aCTOCYBaHHS CHCTEMH
OesmepepBHOro  MoHiTopmHTY rmoko3n (CGM) vy
marieHTiB i3 L[J[ Ta CymyTHBOIO CepIEeBO-CYAHHHOIO
MaTOJIOTI€I0 BUSIBIICHO CYTT€BE MIOKPAIEHHS

IHTETPaIBbHOTO KOHTPOJIO TIiKeMii, o BimoOpaszuiocs y
3umkeHHi piBHA HbAlc. Takox cnocrepiraBcs mepexin
riikeMii 10 OUIbIl «Oe3meyHoro» mpodiaro, 30KpeMa B
pe3ynbrarti 3poctants Time in Range (TIR) Ta 3meH1eHHs
Time Above Range (TAR) i Time Below Range (TBR).
BonHouac, BinOyocs 3HIKEHHS BapiaOeIbHOCTI IITiKeMil,
IO IATBEP/DKEHO 3MEHIIEHHSM KoedilieHTa Bapiamii
(CV). 3acrocyBanasts CGM TakoX TpHU3BEIO 10
3MEHIIICHHS YaCTOTH KIIHIYHHUX JecTabiii3aliii cepueBo-
CYIWHHOTO CTaHy Ta 3BEpHEHb 32 HEBLAKIAIHOIO
moromoroio. OxpiM TOro, BiA3HAYEHO IO3UTHBHY
JIUHAMIKY TICHXOEMOLIHHOIO CTaHy MAIli€HTIB, 30KpemMa
3HIDKCHHS PIBHS TPUBOTH Ta Cy0’€KTHBHOTO CTPECy, IO €
0COOJIMBO BOXKJIMBUM B YMOBaX BOEHHOTO CTaHy.

OTpuMaHi pe3ysbTaTH MiATBEPAKYIOTh BAXIIHBY POJIb
0e3nepepBHOI0 MOHITOPHHIY TJIIOKO3M B  ONTHUMi3aLlil
nmikyBanHs marfieHtiB i3 [/l Ta ceplieBO-CyIMHHOIO
MaToJIOTi€l0 B yMOBax BikHu. 3umxentus HDALC Ginbin Hixk
Ha 1,0 BimcoTKOBWII mNyHKT TpoTsAroM 12 THXHIB
BiAIIOBiTaE KJIIHIYHO 3HAYYIIOMY MOKpPAILIEHHIO
TJIIKEMIYHOTO KOHTPOJIIO Ta Y3TO/DKYEThCA 3 ITaHUMHU
MOMepeHIX J0CHipKkeHb 11010 edektuBHocTi CGM.
IMoxpamenus TIR Ta 3MeHImIeHHs BapiaOeMbHOCTI TITiKeMil
€ KPUTHYHO BaXXJIMBUMH UYWHHUKAMH TPOQITaKTHKA
TOCTPHX CEPLIEBO-CYTMHHUX MOJIH.

VY marieHTiB i3 ceplieBO-CYJMHHIMH 3aXBOPIOBaHHIMHU
FIMOrJIiKEMIsl  aCOIlIOEThCS 3  MIABHIICHUM PH3UKOM
apuTMiH, imemii Miokapaa [12]. Y Hamomy ociipKkeHHi
3HW)KEHHS 4YacTOTH TiNOIJiKeMid Ta wYacy B 30HI
rinornikemii Ha i Bukopucranus CGM wmorio cnpusitn
3MEHIIEHHIO 4YHClIa TocITami3amiid Ta aecrabumi3amiil
CepIIeBO-CYJMHHOTO CTaHy.

Oco0MBICTIO HAIIOTO JIOCTIPKEHHSI € TPOBEACHHS B
yMOBax BOEHHOTO CTaHy, MO CYNPOBOKY€ETHCS
MOCTIHHUMH CTPECOTCHHHIMH YWHHUKaMH, TOPYIICHHSIM
pexxuMy THS, OOMEXEHHSMH B IOCTYIMi IO MEIWYHOI
JIOIIOMOTH T4 JIarHOCTHYHHX MOKIMBOCTEH. VY ImHMX
ymoBax CGM crae He muiie iHCTPYMEHTOM KOHTPOIIO
raikemii, ajge ¥ 3aco00M AUCTaHIIHHOI B3aeMOmil MiX
MAI[IEHTOM 1 JIiIKapeM, JO3BOJISSIOUN KOPUTYBATH TEPAIIio
0e3 yacTHX BI3UTIB JI0 CTAIlIOHAPY.

BaxnuBHM € TakoX IMO3UTHBHUI BIIMB 3aCTOCYBaHHS
CGM Ha ncuxoeMOLiHHMI CTaH HALi€HTIB. 3MEHIIECHHS
TPUBOXKHOCTI Ta BIAYYTTS CTpecy, 3adikcoBaHe B HaIlil
po0OTi, MOXHA TOSICHUTH MiJBUIIEHHIM Cy0’€KTHBHOTO
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KOHTPOJIIO HaJl 3aXBOPIOBAHHSAM Ta 3MEHIIEHHSIM CTPaxy
mepe]] ParnTOBAMU TillOTIIKEMIsIMH, OCOOJIMBO B HIUHUIA
gac a0o IIiJT 9ac MOBITPSHUX TPUBOT.

PesynpraTi  mOCHiIUKEHHS  HiATBEPIXKYIOTh, IO
cucreMa OesmepepBHOr0 MOHiTOpuHTY rimoko3n (CGM)
MOBHHHA CTAaTH HEBiJ €MHOI0 YaCTHHOIO YIIPaBIiHHS
JMiKyBaHHAM TAIlIEHTIB 13 I[yKpoBHM JiabeTtoM Ta
CYINYTHIMH  CEpUIEBO-CYAMHHHMH  3aXBOPIOBAHHIMHU
BHUCOKOT'O DPH3HKYy, 30KpeMa B YMOBaxX COIIaJbHOi Ta
MEINYHOT HECTAOIILHOCTI, a TAKOK ITiJT Yac BiAHMU.

BucHoBxku

1. BuxopucranHs 0e3nepepBHOIO  MOHITOPHHIY
INIIOKO3M Yy TAIlE€HTIB i3 IMyKpOBHM Jia0eToM Ta
CYIYTHBOIO CEpIIEBO-CYJMHHOIO IIaTOJIOTIEI0 B YMOBax
BOEHHOTO CTaHy B YKpaiHi NPU3BOJHUTH JI0 TOCTOBIPHOTO
sumkeHns piBast  HDALC Tta mokpamieHHs iHIIUX

2. Jlunamika HbAlc (3umwxenns 3 8,6% mo 7,4%
nporsirom 12 TwkHIB) BimoOpaxae iHTerpaJbHHN
no3utuBHUE BB CGM Ha riikemiuHW#d mpodinb
MaIi€HTIB.

3. 3meHmeHHs BapiabenbHOCTI TJiKeMii, YacTOTH
rimoriikeMmii Ta 30uUTemmeHHS TIR acomiroroTbes 31
3HIKEHHAM KUTBKOCTI TOCHiTami3amiii Ta mectabimizamin
CEepIIEBO-CYJMHHOTO CTaHy.

4. B ymoBax Biiinn CGM € Ba)JIMBUM IHCTPYMEHTOM
HEe JHIIEe I MEOUYHOro, aje MW IICHXOEMOILIIHOTO
3a0e3MeuyeHHs! MallieHTIB, CIPUSIOYM 3MEHIICHHIO PiBHS
TPUBOTH Ta Cy0’ €KTHBHOTO CTpECY.

5. BnpoBamxkenns texnonorii CGM y mmpoky
KIHIYHY TIPaKTHKy B YKpaiHi € JOIUIBHUM 1 MOXe
COPUSITH  3HWKEHHIO  TATaps  CEepIeBO-CYIMHHHUX
YCKJIaTHEHD Y MAIlI€HTIB 13 YKPOBUM N1iabeTOM.

MTOKA3HMUKIB TITIKEMIYHOTO KOHTPOIIO.
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BHUBYEHHA ATPETAL]II CYITYTHBOI IATOJIOIII B T'PYIII ITAL[IEHTIB 3
KOMBIHOBAHHUM YPAKEHHAM BUCXITHOI AOPTH TA IIIEMIYHOIO XBOPOKOIO
CEPILA 3 YPAXYBAHHAM CTATI IIALIIEHTIB

Kexoe L1

epoicasna ycmanoea «Hayionanvhuil Haykoeuil yeHmp cepyeso-cyOurHoI Xipypeii ma cnadkosoi namonozii imeni
M.M. Amocosa Hayionanenoi akademii meOuunux nayk Yxpainuy, m. Kuis, Yxpaina

Knrwuoei cnosa: cendephi
0Co06IUBOCNI, AHEBPUIMA AOPMU,
iwemiuna x60poba cepys, CynymHs
namonozis, KOMopoOioHicmb.

Byrosuncoruii meouunuil GicHUK.
2026. T. 30, Ne 2 (118). C. 36-40.

DOI: 10.24061/2413-
0737.30.2.118.2026.6

E-mail:
igor.zhekov@gmail.com

Pe3ztome. Mema 0ocnidicenns — ecmanogumu azpe2ayiio CynymHvoi namonocii
ma ii 6naU8 HA pe3yivmamu XipypeiuHo2o NIKYSAHHA NAYIEHMIE 3 [UWeMIYHOI0
X80p00OOI0 Ccepys Mma aHespuUMOI0 8UCXIOHOI aopmu 3a1exHCHO 8i0 CmMami.
Mamepian i memoou. Y Oocnioxcenns egiiuiau 341 nayienm 3 anegpuzmamu
aopmu ma IXC. Xeopux po3nodinuiu 3a cmammio. oCHO8Ha epyna — 241 nayienm
i3 noeonanumu abo emannumu empyyanusimu Ha aopmi ma KIII, epyna
nopiensanns — 100 nayienmis 3 anespusmamu aopmu 6e3 IXC. V oanuii ananiz
yeitunu 46 nayienmie 3 Kopekyicio anespusmu eucxionoi aopmu ma KII: 23
(50,0%) srcinku i 23 wonogixu, nayieHmu 3 po3ulapogyouoi aHespusMoo Oyau
BUKIOYEHI.

Pesynomamu. Kinku 6ynu dewjo cmapwi (64,7+7,3 npomu 61,0+8,5 poky;
p=0,121) ma manu suwguii IMT (30,7+6,1 npomu 28,2+4,7; p=0,127). Cepeoniii
Oiamemp anespusmu He giopisHascs (56,8+10,8 npomu 54,4+12,6 mm,; p=0,492).
Yacmoma Al — 8 (34,7%) y xoorcnivi epyni i L[/ 2-20 muny — 1 (4,3%) y xooicuiu
byna oonakosor. IM 6 anammesi gioznaueno nuwe 6 uonosikie — 3 (13,0%).
3axsoprosanHa mpasHoi ma ce408udiNbHOI cucmem yacmiuie CnoCmepieaiucs y
4on086iKi6 (5 i 7 npomu 1 i 3), Xxpouiuni 3axX60pr08anHs 1e2etsb — y JHCIiHOK (3 npomu
2). Ilamonoeisn L3 i eapuxosna xeopoba eidsnauanuce auwe y xcinox (1 i 4).
Oocupinns I-1II cm. yacmiwe peccmpysanu y scinox (15), naomipny macy mina
— y uonosikis (10 npomu 4).

Bucnosexku. YV nayienmie 3 aneepuzmoro eucxionoi aopmu ma IXC euseneno
2€HOEPHI GIOMIHHOCMI CYNYMHbOI NAMON02II: Y HCIHOK Yacmiuie peecmpysaiu
ooicupinns (I-111 cm.), namonoeiio wumonodiOHoT 3a103U Ma 8APUKO3HY X80p0OOY,
y uonosikie — nepenecenuti IM [ 3axeoproeanHs ceuo6udinbHoi ma
eacmpoinmecmunanvhoi cucmem. 3a HassHocmi 0inbWOI KOMOPOIOHOCMI Y
JICIHOK, THmMpaonepayiiuni NOKA3HUKU Ma YACMOMA PAHHIX NICAAONEPayitHux
VCKAAOHeHb He manau 2enoepuux eiominnocmeti (p>0,05), wo ceiouums npo
8I0CYMHICMb BNAUBY KOMOPOIOHOCMI HA PAHHI XIPYP2iUuHi pe3yIbmamu 8 Mexicax
8UOIPKU MA 0OIPYHMOBYE HEOOXIOHICMb ROOATLUIUX OOCTIONHCEHD.

STUDY OF THE AGGREGATION OF COMORBIDITIES IN PATIENTS WITH COMBINED
ASCENDING AORTIC PATHOLOGY AND ISCHEMIC HEART DISEASE WITH
CONSIDERATION OF SEX DIFFERENCES

Zhekov L.1.

Key words: sex differences, aortic
aneurysm, ischemic heart disease,
comorbid pathology, comorbidity.

Bukovinian Medical Herald. 2026.
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Resume. To determine the aggregation of comorbidities in patients with
ascending aortic aneurysm and ischemic heart disease (IHD) and to assess their
impact on surgical outcomes.

Materials and Methods. The study included 341 patients with aortic aneurysms
and coronary artery disease (CAD). Patients were stratified by sex: the main
group comprised 241 patients who underwent concomitant or staged aortic
surgery and coronary artery bypass grafting (CABG), while the comparison
group included 100 patients with aortic aneurysms without CAD. The present
analysis included 46 patients who underwent ascending aortic aneurysm repair
combined with CABG: 23 (50.0%) women and 23 men; patients with aortic
dissection were excluded.

Results. Women were slightly older (64.7 + 7.3 vs. 61.0 + 8.5 years; p = 0.121)
and had a higher body mass index (30.7 + 6.1 vs. 28.2 £ 4.7; p = 0.127). The
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mean aneurysm diameter did not differ (56.8 + 10.8 vs. 54.4 + 12.6 mm; p =
0.492). The prevalence of arterial hypertension (8 (34.7%) in each group) and
type 2 diabetes mellitus (1 (4.3%) in each group) was similar. A history of
myocardial infarction was observed only in men (3 (13.0%)). Gastrointestinal
and genitourinary diseases were more frequent in men (5 and 7 vs. 1 and 3,
respectively), whereas chronic lung diseases were slightly more common in
women (3 vs. 2). Thyroid disorders and varicose vein disease were observed only
in women (1 and 4). Obesity (grades I-111) was more frequent in women (15),
while overweight was more common in men (10 vs. 4).

Conclusions. In patients with ascending aortic aneurysm and CAD, sex-related
differences in comorbidity were identified: women more often had obesity (grades
I-111), thyroid disease, and varicose vein disease, whereas men more frequently
had prior myocardial infarction and gastrointestinal and genitourinary
disorders. Despite greater comorbidity in women, intraoperative parameters and
the incidence of early postoperative complications did not differ by sex (p > 0.05),
indicating no impact of comorbidity on early surgical outcomes within this cohort
and supporting the need for further studies.

Beryn. AHeBpu3MHU BHCXiZHOI aOpTH B MOEIHAHHI 3
imremiuHOI0 XBopoOoto cepiist (1XC) 3amimaroTees 0JHI€0
3 HaHOLIBPII CKJIAJHUX KaTeropiil marojorii y cydacHii
KapIioxXipyprii, 110 3yMOBJIEHO SIK TEXHIYHOIO CKJIaIHICTIO
BTpPyYaHb, TaK 1 BHCOKOIO 4YacTOTOIO  CYITyTHIX
3aXBOPIOBaHb y 1IIi€i KoropTh mamieHTiB. HasBHIiCTBH
KOMOpPOITHOI TAToNIOTii CYTTEBO BIUIMBAaE Ha Tepedir
mepen- Ta  MICIIONEpaIiifHOrO  TepiofiB,  PH3HK
YCKJIAIHEHb 1 BiigalieHi pe3yabTaTH JiKyBaHH, 0COOINBO
B YMOBaX KOMOIHOBaHHX XipypriuHUX BTpy4YaHb Ha aopTi
Ta KOpOHapHUX apTepisx [1].

OcTaHHIMH pOKaMH 3pOCTa€ IHTEPEC 10 BHUBUYCHHS
TeHIEPHUX OCOOJMBOCTEH pe3yJbTaTiB  XipypridyHoro
JIIKyBaHHS aHEeBPU3M BUCXiTHOT aopTu. Hu3ka nocmipkeHp
MPOJCMOHCTPYBAIa BIIMIHHOCTI MIX 4YOJOBIKAMH Ta
JKIHKAMHM TI0JI0 BIKY Ha MOMEHT oOreparlii, mpogiiro
CYIYTHIX 3aXBOpIOBaHb, MOP(OJIOTIYHUX XapaKTEePHUCTHK
aopTM Ta micisonepauiiHMX pesynbraTie [2, 3, 4].
30KkpemMa, )KiHOK JacTille OMepyoTh Y CTapIIOMy Billi Ta
MalOTh OUTBIIY MONIMPEHICTh CYIMyTHIX METa0ONIYHUX 1
CHCTEMHHUX TOPYIICHb, IO TOTEHIIIHHO MOXKE BIUIMBATH
Ha repeOir JTKyBaJIbHOTO mporecy [5].

Boanouac, maHi jiTepaTypd MO0 BIUIMBY CTaTi Ha
pe3ysibTaTh KOMOIHOBaHMX BTpPy4YaHb IIPH aHEBpPH3Max
BUCXimHOT aopTH 13 cymyTHholo [XC 3anumaroThbes
CYIepEeUwINBUMH. 3a pe3ynbraramu BEJIMKUX
PETPOCTICKTUBHUX aHAN3iB Ta METaaHali3iB, CTaTh
MalieHTa HE 3aBXKIM € HE3AICKHUM IMPETUKTOPOM
HECTIpUATIIMBUX  PE3yNbTaTiB, OJHAK CTPYKTypa Ta
arperamiss KOMOpOiJHOT HaToJorii MOXYTh BimirpaBaTh
KITFOYOBY POJb y (pOpMyBaHHI pPU3HKY YCKIaTHEHb [6].

VY 3B’A3Ky 3 IIUM aKTyaJdbHUM € JICTAJIbHE BHBUYCHHS
CYITyTHBOI TIATOJIOTi1 y TIAIi€HTIB 3 aHEBPU3MOIO BHCX1THOL
aoptu Ta IXC 3 ypaxyBaHHSM CTarTi, a TAKOX ii BIUIUBY HA
nepeoir Xipyprigaoro JKyBaHHA Ta paHHi
micngoneparniiai  pesynbratn.  OcoOnmMBY — LiHHICTB
CTAaHOBUTH aHAJIi3 OJHOPIAHOI TPYIH TAIi€HTIB 0e3
po3LIapyBaHHs aopTw, SKAM BUKOHYIOTBCSI
CTaH/apTU30BaHI KOMOIHOBaHI BTpy4YaHHs, IO JO3BOJISIE
MiHIMI3yBaTu BIUIMB KOH(ayHAEpiB 1 30CcepeAnTHCh Ha
POJIi TeHAEPHUX Ta KOMOPOIAHUX YNHHUKIB.

Mera fgocailKeHHS — BCTaHOBUTH arperamito

CYIYTHBOI IATOJIOTIi y MAIIEHTIB 3 aHEBPHU3MOIO BUCX1THOT
aopTH Ta iIIEMiYHOIO XBOpOOOO ceplls, Ta ii BIUIMB Ha
pe3yJbTaTh XipypriqHOrO JIiKyBaHHS.

Marepian i metoan. JlocnmimpkeHHsT TPOBOJMIOCSA Ha
6a3i JIY "HamioHanmpHHWH I1HCTUTYT CEpICBO-CYIHMHHOL
xipyprii imeHi M.M. AmocoBa HAMH VYkpainun" y nepion
3 2015 mo 2024 pik. IIpoaHamizoBaHO MEOMYHI KapTKH

cramioHapHoro  xBoporo (dopma  Ne003/0), mami
exokapmiorpadii, KopoHaporpadii, KOMII FOTepHOT
Tomorpadii 3 KOHTPAaCTHHM IiJCHJICHHSM, BHITUCKH i3
MEIWYHOI KapTKH amMOyJaTOPHOro  (CTaI[iOHAPHOTO)

xBoporo (dopma Ne027/0). Jlo BHOIPKH IOCIIIKCHHS
yBi#imoB 341 maiieHT 3 MaTOJIOTIEI0 aOPTH, BKJIIOYHO 3
aHEeBPH3MaMHM Ta PO3IIAPOBYIOUUMH aHEBPH3MaMH aOpTH.
Jlu3aiiH JOCIiKeHHS MOJIsIraB y po3MoJIili XBOPHX Ha JIBi
rpymi. Jlo ocHoBHOi rpymu ysiiimoB 241 xBopuii 3
aHeBpu3Mamu  aoptu Ta IXC, sKUM BHKOHYBAIHCh
oJTHOYacHi abo eTamnHi Xipypridai BTpy4aHHs Ha aopTi Ta
kopoHapHe myHtyBanHA (KILI). T'pymy mopiBHSIHHS
ckiamu 100 marieHTiB 3 aHEeBpHU3MaMH aOpTH, y SKHX B
agamae3i IXC He cmoctepiramacs. Y maHui aHaumi3
yBifinuiM 46 Tali€eHTIB 3 OCHOBHOI TIPYIH, SKHUM
BUKOHYBaJM KOPEKIII0 aHEBPU3M BHUCXIJHOI aopTH B
MOE/IHAHHI 3 ITYHTYBaHHIM KOPOHapHUX aprepiii. B anani3
Oynu BKJIIOYEHI MAIiEHTH 3 aHEBPU3MOIO BHCXiJIHOTO
BIJIUTy TPyAHOI aopTH, BHKJIIOUCHI TAIiEHTH 3
JIIarHOCTOBAHOIO PO3IIAPOBYIOYOI0 AHEBPU3MOIO AO0PTH.
Cepen HEUX 23 (50,0 %) >xiHKkm Ta 23 dYOIOBIKH,
BimnoBigHO. [lami€eHTiB pPO3MOMICEHO IO Tpymax 3a
TeHJepHOI0 oO3Hako. CepemHill BiK JKIHOK CTaHOBHB
(64,7+7,3) pokiB, a cepenHiii Bik uwosoBikiB (61,0+8,5)
poxkiB. [amieHTH B3sIM y9acTh Y AOCIIIKEHHI 32 BIACHUM
OaxaHHSIM, TIPO IO CBIAYUTH iX OCOOMCTHH WiAmHUC Y
iH(OpPMOBaHiif 3roji Mali€HTa Ha y4acTh Y TOCIIPKEHHI.
Koxxen mnamieHT ocobucto OyB IH(GOPMOBaHHH I110J0
000OB’SI3KIB 1 TMpaB Ta MOXIHUBOCTI  3aBEPIIUTH
JTOCTIPKCHHS y Oy 1b-sIKHH MOMEHT 3a Horo OakaHHsSIM, 0e3
Oy/Ib-SIKMX HACJIIJIKIB Ta MOSICHEHHS MPUYUH CBOTX M.
PesynabTaTnn pociimkeHHs Ta iX 00roBOpeHHS.
CepenHiii BIK TAali€HTIB-KIHOK cTaHOBHUB (64,7+7,3)
POKiB, 110 OyJI0 JA€IIO BWIIE MOPIBHSHO 3 MallieHTaMH-
gonoBikamu  (61,0£8,5) pokiB, OHHAK CTaTUCTUIHO
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3Hauywoi pisuuui He BusiBiaeHo (P=0,121). Inmekc macu
Tia Takox OyB BummM y xiHok (30,7+6,1 mpotn
28,2+4,7), ©e3 HOCTOBIpHOI MIXTPYHOBOI  Pi3HUII
(p=0,127). CepenHiii JiaMeTp aHEBPU3MH BUCXITHOT aOpTH,
3a maHuMu exokapmiorpadii, cranoBuB (56,8+10,8 mMm) y
KiHOK Ta (54,4+12,6 MM) y dornoBikiB (p=0,492). Tpusaticts
CTaIliOHApHOTO JIKyBaHHS Oyja KOpOTIIOI y MAIli€HTOK
(26,0+10,2) nbkkO-OHIB ~ TOPIBHAHO 3  YOJNOBIKAMH
(29,0£10,2) mixkko-aHiB, MPoTe G€3 CTATUCTUYHO 3HAYYIIOL
pizuanui (p=0,324). dpaxuis BUKWAY JIBOTO HITyHOYKA HE
BiZpi3HsUIACS MK TpynamH i craHoBmia 52,449,5% y xiHOK
Ta 53,74+8,3% y vomnogikiB (p=0,613). BogHowac, 00’emHi
TIOKa3HUKY JIBOTO NUTYHOUYKA OyJIM OUTHIIMMY y YOJIOBIKIB:
KiHIleBO-iacTomiunuii 00’em — (203,6+£61,3 mu mpotu
157,3+49,5 mn) (p=0,007), Tomi SIK KiHI[EBO-CHUCTOJIYHHUI
00’em craHoBuB (91,5+27,7 mn mporu 77,8+32,9 )
BIIMOBiAHO, O€3 MOCSATHEHHS CTATUCTUYHOI 3HAYYIIOCTI
(p=0,134),( tabm. 1).

Jaii mpoBoaMIN aHANI3 9YaCTOTH CYIyTHBOI MATOJIOTI]
B YYACHHMKIB A0CHipKeHHs. Tak, yactora BUHUKHEHHS Al
- 8 (34,7%) BumaakiB y KOXHIH Trpymi Ta IIyKpOBOTO
miabery 2-ro tumy (L) - 1 (4,3%) BHnamok y KOXKHii
rpyImi Oyau CXOXKUMH B 000X Tpynax. [HpapkT miokapaa
(IM) B anamHe3i cmocTepiraBcsi JHIIE Yy YOJIOBIKIB -3
(13,0%) Bumamku.  3aXBOpIOBaHHA  TpPaBHOI  Ta
CCYOBHUILIBHOI CHCTEM YACTIIE TPAIUUTUCS B TAIli€HTIB-
40JIOBIKiB (5 Ta 7 BUIMAAKIB BiAIOBIIHO), TIOPIiBHSAHO 3 | Ta
3 BUIIaJKaMH y MaIl€HTIB-)KIHOK. XpoHivHi
3aXBOPIOBAaHHS JIETEHb [EeNI0 4YacTille TparusuIucs B

MAIEHTIB-)KIHOK, HIX Y TAIi€HTIB-4OIOBIKIB (3 BHUIAJKH
OpPOTH 2 y YOJIOBIKiB). 3aXBOPIOBaHHS IIUTONOIIOHOT
3aJI03HM Ta BapMKO3HE PO3IIUPEHHS BEH HIKHIX KiHITIBOK
CIOCTEpIraiics JHIIE B MAIli€HTIB-XIHOK (1 Ta 4 BUMaaKu
BigmoBinHO).  Ockmpinas  [-III  cTymens  wacrime
BHSIBJSIIOCST B TAIliEHTIB-)KiHOK (15 BWIMamkiB), TOIi sIK
HaJMipHAa Maca Tijla dacTimie Tparwsuiacs B HAlli€HTiB-
gonoBikiB (10 BumagkiB, 4 xiHku). OnmHa TamieHTKa
MepeHecsia NpoTe3yBaHHs aopTAJbHOTO KIAIaHa; OJHUH
nanieHT-4o0J0BiK nepenic onepauito KU1, me B 1 Bunaaky
BUKOHYBaJIM IUIACTUKY  Koapkramii  aoptu  (KoA)
3araroro, (Tao. 2).

AHani3 paHHIX IiciasonepaniiHuX YCKIaTHEHb He
MPOJIEMOHCTPYBAaB CTAaTHCTHYHO 3HAYYIIMX TE€HAECPHUX
BiIMIHHOCTEH. YCKIamHeHHS 3 OOKy pecmipaTopHOl
CHCTEeMH 3apeecTpOoBaHi IO OJHOMY BHIIAJIKy B KOXHIH
rpyni  (p=1,00). Temopariuni ycKIamgHeHHS, IO
moTpeOyBalli  peTOpPaKOTOMii, Big3HaUYeHiI B OnHiel
MAIlIEHTKU-KIHKA Ta HE CIOCTEpirajimcs y NAali€HTiB-
younoBikiB (p=0,31). [TopylieHHs: puTMy ceplisi BAHUKIN B
1 (4,3%) nauientku Ta y 2 (8,7%) nami€HTiB-40JIOBIKIB;
pi3HuUI Oyia craTHCTHYHO HesHauyino (p=1,00). Yci
BUIAJKN  apuTMid  KymipoBaHi  MEAMKaMEHTO3HO.
VYcknamHeHHST 3 OOKy  BHIOUIBHOI — CHUCTEMH, IO
nmoTpeOyBali MPOBEICHHS Jiali3y, 3adikcoBaHi JIAIIC B
onmHOro marieHTa-yoioBika (p=0,31). Y mocmimkyBaHii
BUOIpHi JIeTANbHUX BHNAIKiB He 3apeectpoBaHo (0% B
000x rpymnax), (tabm. 3).

Tabauys 1
KinbkicHa Ta siKicHAa XapaKTepHCTHKA AOCTIUKYBAHUX NAIliEHTIB
Moxa3nuk n 46 (100,0%), M+m
IMamienTu-kinkn | IamieHTH-9010BiKH p

KinbkicTh 23 (50,0%) 23 (50,0%) -

CepenHiii BiK, pp 64,7+7,3 61,0+8,5 0,121

IMT 30,7+6,1 282477 0,127

Posmip ABA (Mm) 56,8 £ 10,8 54,4 +12,6 0,492

KinpKicTh JIKKO-IHIB 26,0+ 10,2 29,0+ 10,2 0,324

®B JIII (%) 524+£95 53,74 + 8,3 0,613

KJO (M) 157,3+49,5 203,6 + 61,3 0,007

KCO (mm) 778+329 91,5+27,7 0,134

IMpumirka: ABA - aHeBpr3Ma BHCXiTHOT a0pTH.
Tabnuys 2
CynyTHi Ta nepeHeceHi 3aXBOPIOBaHHS
Ho3oJ10rist ManienT- )kinkn | IManieHTH-4010BiKH

['ineproHiuHa XBopoba 8 8
LykpoBuii giader II Tuny 1 1
IM B aHamHe3i - 3
YpakeHHS racTpOIHTECTHHAIBHOI CUCTEMH 1 5
YpakeHHs CEYOBHIIIIHLHOI CUCTEMH 3 7
XpOHiUHI 3aXBOPIOBAHHSI JIETCHb 3 2
3aXBOPIOBAHHS IUTONOII0OHOT 3871031 1 -
Bapurko3na xBopo06a BeH HWKHIX KiHITIBOK 4
Oxwupinag (I-111 ct.) 15 8
HagmumkoBa mMaca Tina 4 10

Hpumirka: IM -ingapxkm miokapoa;
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Tabauys 3

XapakTepuCTHKA PaHHIX YCKJIAAHEHb Y micjasonepaniiHoMy mepioi, y T0CTiIKyBaHHX rpynax

HaliMeHyBaHHS yCKJIaJHEHHS

TTanieHTH-KIHKU TTaieHTH-40JIOBIKHU

YcKkiagHeHHs], OB’ s13aHi 3 pECHipaTOPHOIO CHCTEMOIO 1 1
YckItaiHeHHs, OB’ s3aHi 3 TeMOparieio 1 -
TTopyuieHHS pUTMY CEepIIs 1 2

yCKHa}IHeHHﬂ, OB’ I3aHi 3 BI/IZ[iJ'H)HOIO CHCTCMOIO

- 1

OTpuMaHi pe3ynbTaTW CBig4aTh, MO B MAIIEHTIB 3
AaHEBPU3MOIO BHCXiJHOI aopTH 0e3 po3mapyBaHHSI B
MMOETHAHHI 3 IMEMIYHOI XBOpOOOKO cepis paHHI
pe3ynpTaTd KOMOIHOBAHOTO XipypridyHOTO JIIKYBaHHS €,
3arajoM, 3ICTaBHUMM MDK JKIHKAMH Ta YOJIOBIKaMHU,
HE3BAKAIOYM HA BIAMIHHOCTI B CTPYKTYpi CYIyTHBOI
matojorii. lle y3romxyeTrbcs i3 Cy4acHUMH JaHUMH
JITepaTypH, 3TIAHO 3 IKUMH CTaTh caMa I0 CO01 He 3aBXK U
€ HE3aJIeKHUM MPEJUKTOPOM DPaHHIX MiCIsIONepariifHuX
YCKJIATHEHb MICIIs Xipyprii BUCXinHOT aopTH [3].

Bopnowac, y mpencraBieHiii KOropTi MPOCTEXKYETHCS
YiTKa TEHJAEHINsI 10 OiuIbmIoi arperaimii CymyTHBOT
MaToJOril B MAI[IEHTOK >IHOYOI CTaTi, HacamIepen 3a
paxyHOK BHIOi YacTOTH OXHPIHHA, 3aXBOPIOBaHb
IMTONOAI0HOT 3aJT03H Ta BAPHKO3HOT XBOPOOH BEH HIKHIX
kiamiBok. [lomiOHI  cmocTepekeHHS  HEOTHOPa30BO
ONHCaHI B TMOMEPEeNHIX MJOCHIIKEHHSIX, N€ JKIHKA 3
aHEeBpU3MaMHU BHCX1JTHOL aopTH yacrTimnie
XapaKTepU3yBAINUCS MEHII CIPUATINBUM KOMOPOiTHUM
npodiieM Ta CTapIIdM BIKOM HAa MOMEHT OIEPAaTHBHOIO
BTpy4aHHs [2, 4, 6]. BBaxaeTbcs, Mo camMe CYKYITHICTb
CYNYTHIX 3aXBOpIOBaHb, a HE CTaTh SK TaKa, MOXeE
BH3HAYaTH Tepedir mepiomepariiiHoro mepiogy Ta
MOTEHLIHHUH PU3HK yCKIIaTHEHB.

Oco0nuBYy yBary 3aciyroBye€ BHSIBIEHA pI3HHIS B
00’€eMax JiBOTO HITyHOUKA: K y TiepeionepamniiHomy, Tak
i B iHTpaonepaniiinomy mepionax KO ta KCO Oymmn
JIOCTOBIpHO OUTPIIMMH Y YOJIOBIKIB. IToxi6Hi
Mop(hoyHKITIOHATBHI BiIMIHHOCTI MiXK CTaTSIMH OIHCaHi
i IHIIUMH aBTOpaMH Ta MOXYTh BimoOpakaTu pi3Hi
MeXaHi3MH peMoJientoBanHsl Miokapaa Ha Tii [XC Ta
aopranpHoi narosorii [S]. [Tpu boMy BiCyTHICTb pi3HHII
y dpaxuii Bukugy JII mMix rpynamu Bka3ye Ha 30epexeHy
cUCTONYHY (yHKIiI0O B 000X KOroprax, IO MOIJO
CIIPHSTH CHPUSTIMBHUM PaHHIM pe3yJbTaTraM JiKyBaHHS.

Hes3Baxaroun Ha OilbII BUpakeHY KOMOPOIIHICTD Y
XKIHOK, IHTpaoIepaiiHi HOKa3HUKH (TPUBAJIICTH OTepariii,
IITyYHOTO KPOBOOOIry, Yac MepeTHCKaHHS aopTH, 00’eM
KpPOBOBTPATH) HE BIJIPI3HAINCS CTATUCTHYHO 3HATYIIIE MIXkK
rpymamu. Lle migTBepaKye MOXIIUBICTH 3aCTOCYBaHHSI
VHI(QIKOBaHHX XIPYPriYHHX WiAXOMIB [0 JiKyBaHHSI
aHEeBPH3M BHCXIJHOT a0pTH B noeqHanHi 3 [IXC He3anexHo
Bi ~ CcTari  MalieHTiB, 3a  yYMOBH  pPETENbHOI
nepeonepamiiHoi  OLIHKK CYIyTHBOI MaTOJIOTil, IO
Y3TOJUKYEThCS 3 JAHUMH BEJIMKUX PETPOCIIEKTUBHUX CEpil

Ta MetaaHanisis [1, 7].

Pazom 3 TuMm, HeBenmkHid 00cAT BHOIPKH OOMEXye
MOXKJIUBICTh (POPMYBAaHHS OCTATOYHHX BHCHOBKIB ILOJIO
pomi oOkpemMuX KOMOPOiZHHX QakTopiB 1 TOTpedye
MOJANTBIINX JOCHTIPKEHb Ha OUTBIIMX KOTOpTaX IMAIli€HTiB
JUIS TIATBEPDKEHHS BUSBJICHHX TEHACHLIHM, 30KpeMma y
TeH/IEPHOMY aCIeKTi.

BucHoBkHM. VY malli€HTIB 3 aHEBPU3MOK BHCXITHOI
aopTH Ta IMIEMIYHOI XBOPOOOIO cepls Big3Hayaiach
TeHJepHA pI3HHIS B arperaii CymyTHbOI MaToNorii: y
MaNi€HTOK-XKIHOK YacTime peectpyBanu oxupinas (I-111
CT.), 3aXBOPIOBaHHS IUTOINOIOHOT 321031 Ta BapUKO3HY
XBOpOOY BEH HIDKHIX KIHIIIBOK, TOAI SK y TMAI[I€HTIB-
YOJIOBIKIB YaCTiIlle CIIOCTEPIralluCh MepeHeCeHnH iH(papKT
Miokapza Ta ypaXKCHHS CCYOBHIUIBHOT i
TacTPOIHTECTUHANBHOI chucTeM. He3Bakaroum Ha OLTBII
BHpa)KEHY arperamito CyIyTHIX 3aXBOPIOBAHb y MaIliEHTOK
JKIHOYOi CTaTi, IHTpaomepariifHi NOKa3HUKH (TPUBATICTh
ormeparii, yac MTYYHOTO KPOBOOOITY, Yac MEepeTUCKAHHS
aopTH, IHTpaonepaiiiiHa KpOBOBTpaTa) HE Maiu
CTaTUCTUYHO 3HAYYIIUX I'CHACPHUX BiAMIHHOCTEH (P >
0,05). Yactota paHHIX miciasonepamiiHiX YCKIJIaJHEHb
Oyna HHM3BKOIO Ta HE BIJpI3HSIACh MDK IallieHTaMH-
JKIHKaMH 1 marieHTamu-4osioBikamu (p > 0,05), wio
CBITYMTH TPO BIJICYTHICTH HETaTHBHOTO BIUIMBY arperaii
CYIyTHBOI HaToJOTii HAa paHHI pe3yJbTaTH XipypridHOrO
JMKyBaHHS B MeXaxX /JaHOl BHOIPKM Ta IIiKPECIIOE
HEOOXIIHICTh MOJAJIBIINX JOCTIKEHD 3 OLIBIIINM YHUCIOM
CIIOCTEPEKEHb.

HepcnekTuBH MOAAJBIIMX HOCHiTKeHb. [lomambiri
JIOCITIJKEHHS! IOLIJIBHO CIIPSMYBaTH Ha aHali3 arperarii
CYIMyTHBOT IATOJIOTI] B MAII€HTIB 3 AHEBPU3MOIO BUCX1THOT
aopTH Ta IMIEMIYHOIO XBOPOOOIO ceplsl 3 ypaxyBaHHIM
cTaTi Ta BiKy Ha OUTBIINX penpe3eHTaTUBHUX BHOIpKax, i3
3alydeHHSIM 0araTo(pakTOPHOTO aHANi3y Ta OI[IHKU
BIJTAJICHUX pe3yJIbTaTiB, IO JIO3BOJIUTH OULIBII TOYHO
BU3HAYUTH MPOTHOCTHUYHE 3HA4YCHHA CYIyTHIX
3aXBOPIOBAHb JUIS Tepediry micisonepaniiHoro nepiogy
Ta ONTUMI3YBaTH iHIMBIIyali30BaHy XipypriuHy TaKTHKY.

Konguikt  inTepeciB.  ABTOpH  IeKIapyroTh
BiJICYTHICTb KOH(IIKTY iHTEpeciB, 30KkpeMa (piHaHCOBHX,
OCOOHMCTICHUX YM IHIIUX, IO MOTJM OM BIUIMHYTH Ha
MPEICTABICHE AOCIIIHKEHHS 1 HOTO Pe3yJIbTaTH.

®dinancyBanus. JlochmiKeHHS MpPOBOAMIOCA 0Oe3
(hiHaHCOBOT MIATPUMKH.
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MULTIOMIC PATTERN OF TMPRSS2 (RS12329760) GENE REGULATORY EFFECTS:
MQTL, PQTL AND TUQTL IN COVID-19
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Objective — of the study was to analyse multiomic characteristics of TMPRSS2
(rs12329760) gene regulatory effects — mQTL, pQTL and tuQTL and to explore
its potential implications for COVID-19-related molecular pathways.

Material and methods. Genotyping of the TMPRSS2 gene (rs12329760) locus
was performed in 48 patients with a mild course and 72 patients with moderate-
to-severe COVID-19. Genomic DNA was extracted from peripheral blood
leukocytes, and allelic discrimination of the target SNP was conducted using RT-
PCR. mQTL, pQTL and tuQTL associations of rs12329760 (TMPRSS2) were
identified using the QTLbase database within a +10 Mb cis-window
(chr21:42852497, hgl9). Effect sizes (p), standard errors (SE), and p-values
were extracted for each association. Gene and transcript annotation, including
ENSG and ENST identifiers, were verified using the Ensembl (GRCh37/hg19
assembly) to ensure standardized gene nomenclature and accurate transcript-
level mapping.

Results. In patiens blood, rs12329760 of the TMPRSS2 gene was found to be
associated with methylation changes at the MX1 locus (cg10833439), where the
effective T allele suppressed mQTL activity (f=-0.0086; p=1.680e-4). In the
prefrontal cortex, rs12329760 showed a positive, although statistically
insignificant, association with MX1 pQTL levels ($=0.0679-0.0588; p=0.0539—
0.0871), indicating possible context-dependent proteomic modulation. In iPSC
stem cells, rs12329760 of the TMPRSS2 gene was also found to be associated
with 21 cis-regulatory transcript usage associations spanning 11 polymorphic
loci. The variant demonstrated bidirectional tuQTL effects: suppression of
BACE2 (ENST00000330333), MX1 (ENST00000486275; ENST00000619682)
and C2CD2 (ENST00000482084) transcripts (f=-0.5201—0.2906; p=0.0075-
8.660e-5), while enhancing alternative isoforms of BACE2 (ENST00000491838),
C2CD2 (ENST00000467074) and MX1 (ENST00000490220) transcripts
($=0.4545-0.2525; p=0.0065-9.260e-4).

Conclusions. Therefore, the multiomic analysis of mQTL, pQTL and tuQTL data
confirms the functional significance of rs12329760 of the TMPRSS2 gene as a
regulatory genetic modifier, and the detected bidirectional modulation of MX1
and other immune-related genes indicates its possible impact on antiviral
response pathways associated with SARS-CoV-2 infection.

MYJIb THOMHHH ITATEPH PET'YISATOPHHX E®EKTIB TEHA TMPRSS2 (RS12329760):
MQTL, POTL TA TUQTL ITPH COVID-19

Cokonenko M.O., Cuoopuyx JLII.

Kniouoei cnosa: COVID-19, cen
TMPRSS?2 (rs12329760), noxycu
KIIbKICHUX O3HAK MEeMUI08aHH s
(mQTL), 10Kycu KintbKiCHUX O3HAK
oinka (pQTL), nokycu KinbKicHUX
O3HAK GUKOPUCMAHHS
mpancxkpunmy (tuQTL), cepunosa
npomeasa, pepmenmu, mMexaHizmu,
sananenus, SARS-CoV-2.

bykosuncokuti meouunuil 8iCHUK.
2026. T. 30, Ne 2 (118). C. 41-46.

Mema pobomu — npoaunanizyéamu — MYIbMUOMHI — XAPAKMEPUCTIUKU
peaynamopnux eqpexmie 2ena TMPRSS?2 (rs12329760) — mQTL, pOTL ma tuQTL,
a maxkoxc 00CALOUMuU ix NOMeHYIHUL 6NJIUE HA MOJEKYISPHI ULTAXU, NO8'S3aHI 3
COVID-19.

Mamepian i memoou. I'enomunysanns aokycy eena TMPRSS2 (rs12329760)
nposedeno 6 48 nayienmis 3 reckum nepebicom ma 72 nayienmis i3 COVID-19
cepednboeo ma maickoeo cmynens. Ienomny [JTHK excmpazosano 3 netikoyumis
nepughepuynoi kpogi, a anenvry OUcKpuminayio yinboeozo SNP nposederno 3a
donomoeorw RT-PCR. Acoyiayii mQTL, pOQTL ma tuQTL zena rs12329760
(TMPRSS?2) ioenmucpixosani 3a donomoeoro bazu oanux QTLbase y medxcax cis-
gikna +10 M6 (chr21:42852497, hgl9). [ina koocHoi acoyiayii Oyau ompumani
posmipu epexmis (f), cmanoapmui nomunxu (SE) ma p-3nauenns. Anomayiio
2enie ma mpanckpunmis, exuouaroyy ioewmugpixamopu ENSG ma ENST,
nepegipeno 3a Oonomoeoww Ensembl (GRCh37/hgl9) ons 3abesneuenns
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CManOapmu308anoi HOMEHKIAMYpU 2eHi6 ma MOYHO20 KAPMYEAHHs HA DIGHI
MPAHCKPUnmie.

Pe3ynomamu. Busgneno, wo y xposi xeopux rs12329760 ecema TMPRSS2
nog'szanuil 3i 3minamu memuniosanns 6 aoxyci MXI (cgl0833439), oe
epexmusnuti anens T npuenivysae axmusnicms mQTL ($=-0,0086; p=1,680e-4).
Y npegpommanvuii  xopi rs12329760 nokazaé nozumusHuil, Xxoua U
CMamucmuyHo Henauyuuil, 36'a30k iz pisuamu MX1 pQTL ($=0,0679-0,0588;
p=0,0539-0,0871), wo exazye Ha MoHCIUBY KOHMEKCMHO-3ALENHCHY NPOMEOMH)
mooyasyir. Y cmosbyposux knimunax iPSC maxodc 0yno eusgneno, wjo
rs12329760 cena TMPRSS2 nog’sizanuu 3 21 acoyiayicto 8uxopucmaHus yuc-
PE2YIAMOPHO20 MPAHCKpUNmy, wo oxonmowoms 11 norimopguux nokycie.
Bapianm npodemoncmpyeas oeonanpasneni egexmu tuQTL: npucniuenus
mpanckpunmie  BACE2 (ENST00000330333), MXI (ENST00000486275;
ENST00000619682) ma C2CD2 (ENST00000482084) (p=-0.5201—0.2906;
p=0.0075-8.660e-5), oonouacno nocunoYU arbmMepHAmMueHi  i30¢hopmu
mpanckpunmie BACE2 (ENST00000491838), C2CD2 (ENST00000467074) ma
MX1 (ENST00000490220) (=0.4545-0.2525; p=0.0065-9.260e-4).
Bucnoexu. Taxum uunom, mynomuomnui ananiz oanux mQTL, pQTL ma tuQTL
niomeepodicye  QyHkyionanvhe 3HavenHs VS$12329760 ecena TMPRSS2  sax
PecYIAMOPHO20 2eHeMUYHO20 MOOugikamopa, a 6usgieHd OB80HANPABIeHd
mooynayis MXI ma inwux imyHoacoyiiogaHux 2eHig 6xa3ye HA il MOMCIUSUL
6NIU6 HA WLTLAXU NPOMUBIPYCHOI 8i0n06i0i, nos'azani 3 ingexyiero SARS-CoV-2.

Introduction. The COVID-19 pandemic caused by
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has upended the daily life of individuals around the
world, with historic numbers of cases, deaths and profound
socioeconomic disruption worldwide [1, 2]. Among
different genes potentially involved in COVID-19, the
association between the polymorphisms of renin-
angiotensin-aldosterone system-related genes, i.e., ACE2
and TMPRSS2 and the severity of COVID-19 disease have
been the most investigated [3]. In fact, ACE2 rs2285666
and TMPRSS2 rs12329760 single  nucleotide
polymorphisms (SNPs) have been investigated in several
studies, although their results are controversial. Some
studies have correlated the T (A) allele of the TMPRSS2
rs12329760 [4] SNPs with lower severity of COVID-19 in
an Indian population.

The rs12329760 variant of the TMPRSS2 gene is
located in the coding part of the gene. According to the
predictions of some bioinformatics software, this variant
can decrease enzyme activity and stability; hence
activation of the SARS-CoV-2 and its entry into host cells
are diminished [5]. Therefore, this variant has been
predicted to have a protective effect against SARS-CoV-2
infection. Interestingly, this variant has been proposed as
one of the candidate gene variants in justifying the high
incidence and COVID-19-related mortality rate in the
Italian population compared to the other European and
Asian countries [6]. The gene encoding TMPRSS2 is
located on chromosome 21 at 21g22.3. It is highly
polymorphic, considering the variations in frequencies
according to the studied population, and the literature
presents two SNPs as potential modulators of the infectious
process caused by SARS-CoV-2: rs2070788 and
rs12329760 [7]. rs12329760 is characterized by a
substitution of the T allele for C at position 589 of the gene,
a promoter region, and is therefore classified as a missense
mutation, replacing a valine with a methionine at position
160, the T allele appears to be related to lower expression
of the TMPRSS2 protein, with moderate catalytic activity
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[8].

Existing systems science approaches allow us to
consider genetic variants not only as structural changes in
proteins, but also as regulatory factors that affect the
multilevel organization of gene expression. Accordingly,
the analysis of mQTL (methylation quantitative trait loci),
pQTL (protein quantitative trait loci) and tuQTL (transcript
usage quantitative trait loci) opens up the possibility of
qualitatively assessing the impact of SNPs on epigenetic
modifications and alternative transcript usage [9]. Despite
the availability of data on eQTL effects of TMPRSS2 [10],
a comprehensive multiomic characterization of mQTL,
pQTL and tuQTL effects of rs12329760 in the context of
COVID-19 is practically absent. Thus, there is a need for a
systems study that will combine genetic, transcriptomic
and proteomic levels to clarify the functional role of
rs12329760.

The aim of the study was to analyse multiomic
characteristics of TMPRSS2 (rs12329760) gene regulatory
effects — mQTL, pQTL and tuQTL and to explore its
potential implications for COVID-19-related molecular
pathways.

Research materials and methods.

Identification of Genetic Polymorphisms. Genotyping
of the TMPRSS2 (rs12329760) locus was performed in 72
patients with moderate to severe COVID-19 and 48
patients with mild disease. Genomic DNA was extracted
from peripheral blood leukocytes using the Thermo
Scientific™ GeneJET™ Whole Blood Genomic DNA
Purification Mini Kit following the manufacturer’s
instructions, and allelic discrimination of the targeted SNP
was performed using RT-PCR. mQTL, pQTL, and tuQTL
associations of rs12329760 (TMPRSS2) were identified
using the QTLbase database within a £10 Mb cis-window
(chr21:42852497, hg19). Effect sizes (B), standard errors
(SE), and p-valueswere extracted for each association.
Gene and transcript annotations, including ENSG and
ENST identifiers, were verified wusing Ensembl
(GRCh37/hg19 assembly) to ensure standardized gene
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nomenclature and accurate mapping at the transcript level.

The study was conducted in accordance with
international ethical and bioethical principles in
accordance with ICH-GCP standards, the Declaration of
Helsinki (1964 as amended), the Council of Europe
Convention on Human Rights and Biomedicine (1997),
and current Ukrainian legislation. The study protocol was
reviewed and approved by the Bioethics Committee of the
Bukovina State Medical University (Protocol No. 2,
October 2025). Written informed consent was obtained
from all participants before inclusion in the study.

Statistical Analysis. All statistical analyses were
performed in accordance with contemporary biomedical
research standards using Statistica 13.0 software (StatSoft
Inc., USA, license No. JPZ8041382130ARCN10-J). The >
(Pearson) test was employed to assess differences in
genotype frequency distributions. The significance of
differences  between independent samples  with
approximately normal distributions was evaluated using
Student’s t-test, whereas the Wilcoxon—-Mann-Whitney U
test was applied for non-normally distributed data.
Statistical significance was accepted at p < 0.05.

Results and their discussion. The heatmap of the
methylation quantitative trait locus (mQTL) rs12329760 of
the TMPRSS2 gene in blood, in interaction with the MX1
gene within a single association (cis-regulation) region (*

for rs12329760 (+/- 10M region)

10M; chr21:42852497 (hgl19)), is shown in Figure 1. The
rs12329760 variant of the TMPRSS2 gene suppresses the
mQTL activity of the MX1 gene (cgl0833439
(chr21:42793818)) in blood through the effective T allele
of interaction (f=-0,0086; SE= 0,0021; p=1,680e-4).

The protein quantitative trait locus (pQTL) rs12329760
of the TMPRSS2 gene in the prefrontal cortex, in
interaction with the MX1 gene within two associations via
cis-regulation (£ 10M region; chr21:42852497 (hgl9)), is
shown in Figure 2. The rs12329760 variant of the
TMPRSS2 gene enhances the activity of the pQTL locus
of the MX1 gene (P20591 (chr21:42792231-42831141)) in
the prefrontal cortex through the effective T allele of
interaction; however, the association is not statistically
significant ($=0,0679-0,0588; SE= 0,0344; p=0,0539-
0,0871).

The transcript usage quantitative trait loci (tuQTL)
rs12329760 of the TMPRSS2 gene in iPSC stem cells, in
association with 11 gene polymorphisms through 21 cis-
regulatory interactions (x 10M region; chr7:150690079
(hg19)), are presented in Figure 3.

The list of Ensembl genes (ENSG), including merged
transcripts (ENST) with coding sequences within the
tuQTL gene loci interacting with TMPRSS2 via
rs12329760 in iPSC stem cells, is provided in Table 1.
Transcripts belonging to the same gene identifier (MX1,

Trait

[issue
@
o
(o]
Q
I

Fig. 1. Heatmap visualization of the methylation quantitative trait locus (mQTL) for dbSNP: rs12329760 of the
TMPRSS2 gene in blood, in interaction with the MX1 gene within a single association (cis-regulation) region (+ 10M;
chr21:42852497 (hg19)). The color intensity of each cell corresponds to the mQTL median -log10 (Median P)

for rs12329760 (+/- 10M region)
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)
&
R
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Fig. 2. Heatmap of the protein quantitative trait locus (pQTL) for dbSNP: rs12329760 of the TMPRSS2 gene in the
prefrontal cortex, in interaction with the MX1 gene within two associations via cis-regulation (= 10M region;
chr21:42852497 (hg19)). The color intensity of each cell corresponds to the pQTL median -log10 (Median P)
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Fig. 3. Heatmap of transcript usage quantitative trait loci (tuQTL) for dbSNP: rs12329760 of the TMPRSS2 gene in
iPSC stem cells, in association with 11 gene polymorphisms and 21 associations (via cis-regulation) (£ 10M region;
chr7:150690079 (hg19)). The color intensity of each cell corresponds to the tuQTL median -log10 (Median P)

BACE?2) differ in transcription start and end sites, splicing
events, and exon composition, and may give rise to
substantially different proteins. Clusters of overlapping
transcripts lacking coding sequences are annotated as
separate genes. Transcripts overlapping within non-coding
sequences (i.e., intronic regions or UTR — UnTranslated
Region) are classified as distinct genes. The interaction of

ENST00000486275), BACE2 (ENST00000330333), and
C2CD2 (ENSTO00000482084) was associated with
suppression of their activity (p$=-0,5201-/-0,2906/;
p=0,0075-8,660e-5). In contrast, interaction of rs12329760
with  other transcripts of the MX1 gene
(ENST00000490220; ENST00000490220) and the genes
C2CD2 (ENST00000467074) and BACE2

rs12329760 with transcripts of the MX1 gene (ENST00000491838) was accompanied by increased
(ENST00000486275; ENST00000619682;  tuQTL activity (=0,4545-0,2525; p=0,0065-9,260e-4).
Table 1
Transcript usage quantitative traits (tuQTL) of the TMPRSS2 gene (dbSNP: rs12329760) in iPSC stem cells
. . . Effective allele of .
Gene influencing transcript usage interaction. Effect size f. SE P

MX1 -0,4996- | 0,1231- | 8,660e"-
(ENSG00000157601.grp_1.contained. ENST0000048 - 1-0.2906 / 0.1467 0.0052
6275; chr21:42792232-42831141) ' ’ '
MX1 4
ENSG00000157601.grp._1.contained. ENST00000490 - 0,4057-0,2830 | ALO% | 000 -
220; chr21:42792232-42831141 ’ '
MX1
ENSG00000157601.grp_1.contained. ENST00000619 - -0,5201 0,1473 5,860e-4
682; chr21:42792232-42831141
MX1
ENSG00000157601.grp_2.contained.ENST00000486 ) -0,4982-/- 0,1213- | 7,240e°-
275; 0,4162/ 0,1462 0,0052
chr21:42792232-42831141
MX1
ENSG00000157601.grp_2.contained.ENST00000490 ) ) 0,1280- | 9,260e*-
220; 0.4345-0,2525 | ‘50892 | 0,0054
chr21:42792232-42831141
C2CD2
57N4§600000157617.grp_l.contalned.ENSTOOOOO467 ) 0,4250 0,1535 0,0065
chr21:43305222-43373999
C2CD2 ENSG00000157617.grp_1.contained.
ENST00000482084; - -0,4222 0,1552 0,0075
chr21:43305222-43373999
BACE2
§%$600000182240.grp_2.contalned.ENST00000330 ) 04722 0,1529 0,0025
chr21:42539729-42654445
BACE2 ENSG00000182240.grp_2.contained.
ENST00000491838; - 0,4545 0,1559 0,0042
chr21:42539729-42654445

Note. SE (standard error) — standard error.

Based on the results obtained, it can be stated that
various forms of interaction between genes that determine
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the individual immune response and the TMPRSS2 gene in
patients with COVID-19 are capable of forming complex
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networks of regulatory connections, which in turn affect
the clinical outcome of the disease. Specific changes in
DNA methylation can qualitatively modify both the level
of gene expression and the stability of transcripts and
alternative splicing [11]. The diverse use of transcripts
(tuQTL) determines the spectrum of protein isoforms that
significantly differ in functional activity [12]. At the same
time, proteomic variations (pQTL) directly demonstrated
the level of functionally active molecules in target tissues
quite clearly.

By conducting a study of the tissue-specific effects of
rs12329760 in blood, brain and pluripotent stem cells
(iPSC), we were able to characterize the systemic nature of
the regulatory changes that occur during coronavirus
disease. Taking into account the known neurotropic nature
of SARS-CoV-2 and the numerous neurological
complications that have been recorded in COVID-19
patients [13], analysis in brain tissue certainly has
additional pathogenetic value. At the same time, the
systemic immune response was reflected in the results of
our study in the blood, and the identified iPSC models open
up prospects for modern functional interpretation of
genetic variants that can determine individual

characteristics of the course of COVID-19, as well as
contribute to the formation of the basis for the creation of
personalized approaches in predicting the risk of
developing severe forms of the disease and effective
therapeutic management.

Conclusions. Therefore, the multiomic analysis of
mQTL, pQTL and tuQTL data confirms the functional
significance of rs12329760 of the TMPRSS2 gene as a
regulatory genetic modifier, and the detected bidirectional
modulation of MX1 and other immune-related genes
indicates its possible impact on antiviral response
pathways associated with SARS-CoV-2 infection.

Prospects for further research. It is promising to
combine multiomic data with clinical phenotypes of
COVID-19 in order to assess the prognostic significance of
this variant for the severity of the disease and to develop
personalized approaches to risk stratification. An important
direction also remains the analysis of interpopulation
differences in allele frequency and its regulatory effects.
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AKTHBALIA C-FOS TEHA Y HEﬁI:OHAX I'liOTATIAMYCA LI YPIB ITPH
AOBI'OTPUBAIIH AJIKOI' O/IBHIH IHTOKCUHKALII

Yauikoecvka B.P., /loszans O.B.

Binnuyskuti nayionansnuti meouunuti ynigepcumem im. M 1. Iupozosea, m. Binnuys, Yxpaina

Kniouoei crosa: cinomanamyc, c-
Fos, emanon, neiipon.
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Mema oOocnidscennn — eussumu 0codIU6oCcmi excnpecii 2ena c-fos ma
winoHocmi c-FOS-iMyHONO3UMUSHUX HEUPOHIE Y A0PAX 2iNOMANAMyca wypie nio
4ac anKo201bHOIL IHMOKCUKAYLL OJisL 3 'ICY8AHHS HEUPODION02IUHUX MEXAHI3MI6 Oil
anKko2oio.

Mamepian i memoou. Excnepumenmanvhe 00CniodicenHs npogedeHo Ha 24
epusynax uucmoi ninii Wistar 270-300 2, sixom 3-4 micayi, nio uac 2cocmpoi
ANIKO20NbHOI THMOKCUKAYii ma Ha mii aiKko20NbHOi 3anedxicHocmi. Ananizysanu
3pi3U 20106HO20 MO3KY, Wo 8ionogioanu koopournamam AP: [-1,3 do -2,8] mm 6i0d
JHIT 6peemu. Y Oocnidocenni 3acmocysanu namo@iziono2iyHuil ananiz o0as
MOOENIOBAHHA 20CMPOI ANIKO20IbHOI THMOKCUKAYIT Ma XPOHIYHOI ANK020IbHOT
sanexcHocmi 6 wypie. Iicmonoeiunuti mMemoo BUKOPUCTNAHO OJisl BUBYEHHs
CMPYKMyp 2inOManiamyca Ha CEimpio0ONMU4HOMY OIHOKYJISAPHOMY MIKPOCKONI.
Imynocicmoximiunutl nioxio 003601U6 SU3HAYUMU eKcnpecilo 2eHa c-fos 3a
00nOMO2010 NONIKIOHANLHUX anmumin npomu 6inka c-Fos y eicmonoziunux
3pi3ax 20108HO20 MO3KY.

Pesynomamu. Bukxopucmano memoo imyHozicmoximiuno2o eusigienms c-fos
eKxcnpecii 2eHi 3a 00NOMO02010 NONIKIOHAILHUX aHmumin npomu c-F0os-npomeiny
6 3pi3ax 201061020 MO3KY. Le 0ano mooicnusicms 6cmanosumu ocooauB0Cmi 3MiH
Kinokocmi i winbHocmi c-FOS-imyHonosumusHux Hetiponis s0ep cinomanamyca 8
DI3HUX eKCnepumMeHmanvhHux epynax meapun. Haubinow eupasiceni 3minu
KinbKiCHUX noKasHukie c-FOS-imynonosumuenux wueuipownie y epyni wypis i3
20cmpoio ankoz2oavhoio inmoxcuxkayieio (I'Al) euseneno na piensx -1,31-2,8 um y
napasenmpuxyiapiomy saopax (PaAP/PaMP) ma namepanvhomy sa0pax
(LHD/LHV), Oe ixna xinvkicmb 3pocmana Ha 44-68 %, a noxasnuxu
cynpaonmuunoeo siopa (SO) spociu una 16%. V sopax Oopcomedianvhe
cinomanamiune (DMD) ma B8EHMPOMEDTIATLHUX 2inomanamiuHux
(VMHD/VMHY) zinomanamyca eiosnaueno niosuwjennuss Ha 30 — 49 %.
Hamomicmes, y epyni xponiunoi ankozonvhoi 3anesxicnocmi (XA3) cnocmepieanocs
SHUdICEHHs. KiIbKOocmi makux Heupouie na pisusax -1,3/-2,8 mm y sdpax
PaAP/PaMP, SO, LHD/LHV ma DMD na 39 — 68 %. Boonouac, y VMHD/VMHV
A0pax 2inomanamyca NoKAsHUKU cmaHogunu nuute 5 — 7 % nopiguaHo 3
KOHMPOTILHOIO 2pYNoio. ¥ epyni wjypis i3 20cmpoio anko20abHOI0 THMOKCUKAYIEIO
(I'Al) na pisnax -1,3 oo -2,8 mm 6i03Haueno niosuwgeny wjinoricms C-FOS-
IMYHORO3UMUBHUX HEUPOHI8 y napasenmpuxyisipomy sopax (PaAP/PaMP),
nepeonvomy ecinomanamivnomy sa0pi (AH), ramepanvnux cinomanamivnux sopax
(LHD/LHV), cynpaonmuunomy sopi (SO), mediarvhomy npeonmuunomy sopi
(MPO),  semmpomediarvnux  cinomaramivhux — sopax  (VMHD/NMHV),
oopcomedianvromy 2inomanamiunomy sopi (DMD) ma cipomy 2op6y (TC).
Haiisuwi cepeoni snauenns winonocmi 3apeccmposano ¢ PaAP — (4,5 + 0,8)
oounuyb ma PaMP — (18,6 + 2,5) miuenux netiponie y mecmogiti OLIsAHYL HA PIGHI
—1,3 mm. YVMHD noxkasnux cmanosus (15,2 +0,7) oounuys, y VMHV — (16,3 £
0,7) oounuys. Y 6eHmpanbHiil 4acmuni 1ameparbHo2o 2inOmanamivio2o aopa
(LHV) zagixcosano (11,4 £ 1,4) oounuys, mooi six y dopcanvhi wacmuni (LHD)
— (8,0 = 1,3) miuenux weliponie y mecmosii Oinauyi Ha pieni -2,8 mm.
Bemanosnenuii koeghiyicnm xopensyii 6ys cmamucmuuno suaquywum (p < 0,05),
mooi, six y SO — (4,4 + 1,4) knimun na pisnsx -1,3 do -1,8 mm 6i0 ainii bpeemu
NOKA3HUKU ICTOMHO He GIOPIZHAIUCA 8I0 KOHMPOAbHUX 3Havens (p > 0,05). V
2pyni wypie i3 XpPOHIUHOI aIKO20NbHOIO 3anedcHicmio (XA3) Hauibinow
supaxcene  3HudcenHsi  winbHocmi  c-FOS-imynonosumusnux  Hetiponis
saghikcosano 6 sopax PaAP — (1,4 £ 0,5) oounuys, SO — (2,3 + 7,4) oounuyp,
PaMP —( 6,1 + 0,6) knimun, LHD — (1,1 + 0,6) netponie, LHV — (1,4 +0,5) xnimun
ma DMD — (4,8 + 0,9) na pisenax — (1,8 0o —2,8) mm 6i0 ninii 6peemu.
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Bemanosnenuti koeghiyienm xopensyii 6ye cmamucmuyno snavywum (p < 0,05).
Boonouac, y aopax VMHD (11,1 £ 2,2) knimun ma VMHYV (11,6 £ 1,6) netiponis
Ha pieHaAx -2,3 00 -2,8 Mm 6i0 ninii Opecmu NOKA3HUKY ICIOMHO He GIOPI3HAIUCS
810 KOHMPONBLHUX 3HAYeHDb (p > 0,05).

Bucnoexu. Omoice, 3a pe3ynvmamamu 00CTIONCEHHSI MONHCHA CMBEPOICYBAMU,
WO IMYHORICMOXIMIYHUL AHANI3 I3 GUKOPUCTNAHHAM NOAIKIOHATLHUX AHMUMIT
npomu c-F0S-npomeiny niomeepous ceorw egexmusHicme O/ 8UAGNEHHS 3MIH
excnpecii 2ena c-fos y Heliponax zinomanamyca npu piSHUX MOOeNAxX
ANIK020IbHO20 6NIU8Y. Bemamnoeneno docmogipHe nioguujeHHs Kintbkocmi ma
wjineHocmi  c-FOS-iMyHONno3umMuUSHUX HeupoHie npu 20CMpili  AIKO20NbHIl
iHmokcukayii 6 Oirbwocmi 00cniodceHux sdep 2inomanamyca. Haibinow
supadxceni 3minu cnocmepizanucs 8 PaAP/PaMP ma LHD/LHV (3pocmanns na
44-68 %), a makoac y DMD ma VMHD/VMHYV gionogiono na 30-49 %, (p <
0,05). ¥V SO noxasnuku sanuwanucs Oau3bKumMu 00 KOHMPOAbHUX 3HAYEHD
(p > 0,05). Oonax uepez moxciugy xeunenodiony ounamixy excnpecii c-Fos,
tmosipHo, 3agixcosano came gasy nouamkosoeo 3pocmanus. Lle 0oszgonse
pozenadamu SO sk “nisuitl” yewmp 6i0nogioi, ma modice Oymu yikasum O
nOOANbUO20 BUBHEHHS KOPOMKOUACHUX | WBUOKONIUHHUX MEXAHI3MI8 pe2ynayil
HelpoHanbHoI akmusHocmi. Buseieno 3HauHe 3HUdICenHs wyinbHocmi c-FOS-
IMYHONO3UMUBHUX HeUPOHI8 NpU XPOHIYHIL ANKO2ONbHIU 3ANedHCHOCMI )
PaAP/PaMP, LHD/LHV ma DMD (na 39-68 %) (p < 0,05). ¥ VMHD ma VMHV
NOKA3HUKU 3ATUMATUCA OTUSLKUMU 00 KOHMPOAbHUX 3Hauens (p = 0,05), wo
Modice c8IOYUMU NPO YACMKO8e 30epedicents (YHKYIOHANbHOT aKMUBHOCT Yux
s0ep.

ACTIVATION OF THE C-FOS GENE IN HYPOTHALAMIC NEURONS OF RATS DURING
ALCOHOL INTOXICATION

Chaikovska V.R., Dovgan O.V.

Key words: hypothalamus, c-Fos, Objective — to identify the features of c-fos gene expression and the density of c-
ethanol, neuron. Fos-immunopositive neurons in the hypothalamic nuclei of rats during alcohol
intoxication to elucidate the neurobiological mechanisms of alcohol action.
Bukovinian Medical Herald. 2026.  Materials and methods. The experimental study was conducted on 24 pure
V. 30, Ne 2 (118). P. 47-55. Wistar rodents 270-300 g, aged 3-4 months during acute alcohol intoxication,
and on the background of alcohol dependence. Brain slices were analyzed,
corresponding to the AP coordinates: [-1.3 to -2.8] mm from the bregma line.
The study used pathophysiological analysis to model acute alcohol intoxication
and chronic alcohol dependence in rats. The histological method was used to
study the structures of the hypothalamus on a light-optical binocular microscope.
The immunohistochemical approach allowed us to determine the expression of
the c-fos gene using polyclonal antibodies against the c-Fos protein in
histological brain sections.
Results. The method of immunohistochemical detection of c-fos gene expression
using polyclonal antibodies against c-Fos protein in brain slices was used. This
made it possible to establish the features of changes in the number and density of
c-Fos-immunopositive neurons of the hypothalamic nuclei in different
experimental groups of animals. The most pronounced changes in the
guantitative indicators of c-Fos-immunopositive neurons in the group of rats with
acute alcohol intoxication (AAI) were detected at the levels of -1.3/-2.8 mm in the
paraventricular nuclei (PaAP/PaMP) and lateral nuclei (LHD/LHV), where their
number increased by 44-68%, and the indicators of the supraoptic nucleus (SO)
increased by 16%. In the dorsomedial hypothalamic (DMD) and ventromedial
hypothalamic (VMHD/VMHV) nuclei of the hypothalamus, an increase of 30—
49% was observed. In contrast, in the chronic alcohol dependence (CAD) group,
a decrease in the number of such neurons at the levels of -1.3/-2.8 mm in the
PaAP/PaMP, SO, LHD/LHV and DMD nuclei by 39-68% was observed. At the
same time, in the VMHD/VMHYV nuclei of the hypothalamus, the indicators were
only 5-7% compared to the control group. In the group of rats with acute alcohol
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intoxication (AAI) at levels of -1.3 to -2.8 mm, an increased density of c-Fos-
immunopositive neurons was observed in the paraventricular nucleus
(PaAP/PaMP), anterior hypothalamic nucleus (AH), lateral hypothalamic nuclei
(LHD/LHV), supraoptic nucleus (SO), medial preoptic nucleus (MPO),
ventromedial hypothalamic nuclei (VMHD/VMHYV), dorsomedial hypothalamic
nucleus (DMD), and truncus striatum (TC). The highest average density values
were recorded in PaAP — 4.5 £ 0.8 units and PaMP — 18.6 + 2.5 labeled neurons
in the test area at the level of —1.3 mm. In VMHD the indicator was 15.2 + 0.7
units, in VMHV — 16.3 £ 0.7 units. In the ventral part of the lateral hypothalamic
nucleus (LHV) 11.4 + 1.4 units were recorded, while in the dorsal part (LHD) —
8.0 £ 1.3 labeled neurons in the test area at the level of —2.8 mm. The established
correlation coefficient was statistically significant (p < 0.05). While in SO — 4.4
* 1.4 cells at the levels of —1.3 to —1.8 mm from the bregma line, the indicators
did not differ significantly from the control values (p > 0.05). In the group of rats
with chronic alcohol dependence (CAD), the most pronounced decrease in the
density of c-Fos-immunopositive neurons was recorded in the nuclei PaAP — 1.4
1 0.5 units, SO — 2.3 + 7.4 units, PaMP — 6.1 + 0.6 cells, LHD — 1.1 £ 0.6 neurons,
LHV —1.4 + 0.5 cells and DMD — 4.8 £ 0.9 at the levels of —1.8 to —2.8 mm from
the bregma line. The established correlation coefficient was statistically
significant (p < 0.05). At the same time, in the nuclei VMHD (11.1 £ 2.2 cells)
and VMHYV (11.6 + 1.6 neurons) at the levels of —2.3 to —2.8 mm from the bregma
line, the indicators did not differ significantly from the control values (p > 0.05).
Conclusions. Thus, the results of our study show that immunohistochemical
analysis using polyclonal antibodies against c-Fos protein has confirmed its
effectiveness for detecting changes in c-fos gene expression in hypothalamic
neurons in various models of alcohol exposure. A significant increase in the
number and density of c-Fos-immunopositive neurons was established in acute
alcohol intoxication in most of the hypothalamic nuclei studied. The most
pronounced changes were observed in PaAP/PaMP and LHD/LHYV (increase by
44-68%), as well as in DMD and VMHD/VMHYV by 30-49%, respectively, (p <
0.05). In SO, the indicators remained close to the control values (p > 0.05).
However, due to the possible wave-like dynamics of c-Fos expression, we
probably recorded the initial growth phase. This allows us to consider SO as an
“late” response center, and may be interesting for further study of short-term
and transient mechanisms of regulation of neuronal activity. A significant
decrease in the density of c-Fos-immunopositive neurons was found in chronic
alcohol dependence in PaAP/PaMP, LHD/LHV and DMD (by 39-68%) (p <
0.05). In VMHD and VMHYV, the indicators remained close to the control values
(p > 0.05), which may indicate partial preservation of the functional activity of
these nuclei.

Beryn. Ankoroib € OfHMM i3 HaHOLIBII MONIMPEHUX
HEWPOTPOMHHUX PEUOBHH, 3MATHUX YHHUTH SIK TOCTPHH, TaK
i XpOHIYHMI BIUIMB Ha (YHKUIOHYBaHHS IIEHTPAIBHOI
HepBoBoi cuctemu [1,2,3]. Bigomo, 1110 HaBiTH 0JJHOpa3oBe
BBCJICHHS €TAHOJY MOJXKE TPU3BOJUTH 10 3HAYHUX 3MiH Y
HelpoHanbHINA 30yUTMBOCTI, TOMI SK TPUBAJE BXXUBaHHS
¢dopmye criiiki Heipobiosoriuni mepeOynoBH, IO €
OCHOBOIO TOJICPAHTHOCTi, 3aJIEXHOCTI Ta TOPYIICHb
moBeninku [4, 5, 6]. OcobmuBy yBary npuBepTae
rimoranamyc — QIiTOreHeTHYHO CTapHUit Bi T IPOMISKHOTO
MO3Ky, SIKMH BIimirpae BaIWBY pOJb y MIATPUMAHHI
CTAIOCTI BHYTPINIHBOTO CepezioBHINa ¥ 3abe3mneducHHi
inTerparii QyHKIIfi BEreTaTWBHOI, EHIOKPHHHOI Ta
coMaTHuHOi cucTeM. Moro suppa (IIapaBeHTpHKYISpHE,
CYIpPaoNTHYHE, BEHTPOMEIiAIbHE, JOPCOMETialIbHE Ta iH.)
OepyTh y4acTb y KOHTPOJi IOMEOCTATHYHHUX IPOLECIB,
BKITIOYHO 3 PETYJISLIEI0 CTPECOBUX PEAKILiii, KOTHITHBHUX
MOBEJIHKOBUX 3MiH, XapuyoBOi IIOBEJIHKH Ta BOJHO-
comboBoro Oamancy [7-11]. nst omiaku (yHKITIOHAIEHOT

AKTUBHOCTI HEHPOHIB IIMPOKO 3aCTOCOBYETHCS MapKep C-
Fos, mpoaykr ekcmpecii HeraitHo-panHporo rexa c-fos,
SAKMH IHIYKY€TbCS Yy BIANOBiAb Ha PI3HOMAaHITHI
¢izionoriuni Ta (apmakosoriuyHi cTUMyIH (CTpec, Oifb,
AJIKOT0JIb, HIKOTHH). BusiBieHHs c-FOS-iMyHOTIO3NTHBHUX
KIITHH JI03BOJIAE TPOCTEKUTH aKTHBAI[I0 OKPEMHX
rinoTajiaMiyHux sjep MiJ BIUIMBOM aJKOTOJIIO Ta
BU3HAYUTH BiMIHHOCTI MK TOCTPUM 1 XpOHIYHHM
BIUTMBOM [ 12-16]. Takum anHOM, aHAMI3 eKCIIpecii reHa c-
fos Ta mimeHOCTI C-FOS-iMyHONIO3UTHBHUX HEUPOHIB Yy
rinoTanamyci € BXIMBUM IHCTPYMEHTOM JUIsL PO3YMIHHS
HEHpoOioJOTIYHNX MEXaHi3MiB Jii aJTKOTOJIIO Ta HOoro poJti
y (¢opMyBaHHI TATONOTIYHUX 3MiH Yy MEHTpaJbHil
HEPBOBIH CHCTEMI.

MeTa gocTiizkeHHs — BUSBUTH 0COOJIMBOCTI eKcTIpecii
rena c-fos Ta minpHOCTI  C-FOS-IMYHOIIO3MTHBHHX
HEWpOHIB B sapax rinoTajaMyca UOIypiB IiJ —dYac
AJIKOTOJILHOT IHTOKCHKAIIiT JUIst 3’sICyBaHHS
HelpoOioIOTITHNX MEXaHI3MIB Jii aTKOTOIIO.
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Marepian i Meroau. Y IOCHIIPKEHHI BHKOPHUCTAHO
mypiB uucroi Jinii Wistar macoro 270-300 r, Bikom 3-4
Micsri. TBapuH yTpUMYBaJH B Ta0OPATOPHUX YMOBAX JIJIS
amanTanii 31 CTAIMMH IOKa3HHKAaMH TEMIICpaTypH,
BOJIOTOCTI Ta 3 BUIBHHM [OCTYIIOM IO BOIHW Ta iXi.
ExcriepuMeHTH TPOBEJEHO 3 NOTPHMAHHIM IIOJIOXKEHB
3akony Ykpainu Bix 21.02.2006 Ne 3447-1V «IIpo 3axuct
TBApHH B JKOPCTOKOTO IOBOUKEHHs», «llpaBmi
NPOBEICHHS POOIT 3 BAKOPUCTAHHSM €KCIIEpUMEHTATBHUX
TBapHUH», 3aTBepKeHUX HakazoM MO3 VYkpainu Ne 755
Big 12.08.1997 p., «EBporneiicbkol KOHBEHIIIT PO 3aXUCT
XpeOeTHNX TBAapWH, 110 BHKOPUCTOBYIOTHCS  JUIS
JOCIIITHUX Ta IHIIMX HAayKoBHX wHinei» (CtpacOypr,1986),
ta [upextuBu Pamum €sponm 2010/63 EU mono
eKCIICpIMEHTIB Ha TBapHHAX. YCiX MOJOXKEHb BHINE
TepeiueHnX JOKYMEHTIB Oylio JOTpUMaHO, a TaKOoXK
BUKOPHUCTAHO SKOMOTa MEHIIYy KUIBKICTh TBapuH JUIs
OTPHMAaHHS  JOCTOBIPHHX  pe3yNbTAaTiB. TBapun
PO3TIOAUIIIN Ha TP €KCIIEPUMEHTAIBHI TPYIH IO BiCiM
mypiB y kimirtmi. [lepma rpyma — KOHTposbHa rpyma
TBapUH, Ki OTpUMYBaJIH iH €Ki (i3iooriuHOro po3unHy
iHTpanepuToHeanbHo (n=8), npyra rpymna — MOJIe/IIOBaHHS
TOCTpPOi  aJKOTOJIbHOI  iHTOKcuKawii  (N=8), TBapuHK
OTPUMYBAJIN iH'€KILIT IHTparepUTOHEANBEHO €TAaHOTy y 1031
2 r/kr 15 % pozumHy, Ta TpeTs rpyna — MOJEIIOBAHHS
XpOHIYHOI aJKOTOJNIEHOI 3ajexxHocTi (N=8), TBapuHU
OTPUMYBaIM PO3YHH ETHIOBOIO CIHUPTY y BUIEHOMY
noctymi npotsirom 30 ni6. [Nepmmii TroxaeHs — 5% po3unH
eTaHoiy , 2-it TikaeHs — 10 %, 3-it Tikaens — 15 %, 4-7
TYOKHI 20%. VY  JochmipKeHHI  3aCTOCOBYBAH
¢iziomorivAMi  aHAM3 I MOZETIOBAHHS TOCTPOi
QJIKOTOJIbHOT IHTOKCHKAIil Ta XPOHIYHOI aJKOroJbHOT
3aJISKHOCTI B IIypiB. [ICTONOrIYHNN METO ] BUKOPUCTAHO
Ut BUBYCHHS CTPYKTYp rinmoranamyca Ha
CBITJIOONITHYHOMY OIHOKYJIIpHOMY MIiKpOCKOi,
OCHAIIICHOTO KaMepor. IMyHOTicTOXIMIUHUI MeTox i3
BHUKOPHCTaHHSM TIOJIIKIIOHAJIBHUX aHTUTIJI IPOTH OiNka c-
Fos Ta crammaptHOi  aBimuMH-010THH-TIEPOKCHAA3HOT
CHUCTEMU (ABC) JIO3BOJIMB BUSIBUTH c-Fos-
IMYHOTIO3UTHBHI spa HEHpOHIiB. JonaBanus
niaMiHOOGH3WIWHY, SIK  CyOCTpary  TIepOKCHIa3H,
3a0e3medniio TeMHe 3a0apBICHHS sIIep, 1 HAKOITHIYyBaBCs
6150k c-FO0S. Mexi aHani30BaHUX CTPYKTYp BH3HAYAIHCS
BIAMOBIAHO 1m0 atimacy [17]. AmnamisyBamu 3pi3u, M0
BianoBiganu koopauaartam AP: [-1,3 mo -2,8] MM Bix miHii
Opermu.

HineHicTH c-Fos-iMmyHOIIO3UTHBHIX HEWpOHIB
(KUTBKICTh MiUEHHMX KIIITHH Ha TECT-TUIONIAX 3Pi3iB MO3KY
200 x 200 MKM?) THPaXOByBAIM B AAPaX TiMOTAIAMYCA:
napaBeHTpuKyisipHomy (PaAP/PaMP), nepenusomy (AH),
narepanpHux  (LHV/LHD), cynpaontuunomy (SO),
MeaiansHOMy npeontuaHoMy (MPO), BeHTpoMeaiaIbHUX
(VMHD/VMHYV), nopcomeniamsromy (DMD), cipomy
ropoy (TC) Ha piBHsax Bix —1.3 go —2.8 MM Big Opermu 3a
atmacoM. CepenHsi OIUIBHICTH C-FOS-IMyHOITO3UTHBHUX
HEHpOHIB y 3pi3i MO3Ky ToBmuHOIO 40 MKM Ha TecT-
IUIOIIAX PO3PaxoByBaacs MO CiM-BIiCIM 3pi3iB, OTPUMAHUX
BiZI KOXHOI TBapMHHM BCIX TppOX rpym. Jius KOXKHOT
CTPYKTYpH MigpaxoByBaiu g0 112 3HaYeHb NIIIBHOCTI
MiueHHX HelipoHiB. Craructnuny oOpoOKy HaHUX
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3aifcHIOBaITN 3a JIOTIOMOT 010 JIBO()aKTOPHOTO
qucnepciinoro anamizy (ANOVA), a Takox /10JaTKOBO
3acTocoByBaiH post hoc-aHani3 Ta kpurepit ManHa—YiTHI
U. MixrpymnoBi BiAMIHHOCTI BB@XaJd CTaTUCTUYHO
3HagymmMu ipH (p < 0,05).

PesyabTaTn nocaigskeHHsi Ta ix o0roBopenHs. Y
KOHTPOJBHIM TPYIli TBApHH CIOCTEPITald CEepEeIHIO
HIJIBHICTh  c-FOS-iMyHOMO3UTHBHUX  HelpoHiB (2-16
Ki1/3pi3) y simpax PaAP/PaMP, LHD/LHV, SO, DMD,
VMHD/VMHV (puc. 1, 2). Haii6insm BupakeHi 3MiHu
KUJTbKICHUX MOKa3HHKIB c-Fos-imyHomo3utTuBHIX
HEWpOHIB y Tpymni IMypiB i3 TOCTPOIO aJKOTOJIEHOIO
inrokcukanieto (I'Al) BusiBneno Ha piBHsx -1,3/-2,8 MM y
sapax PaAP — (4,5 + 0,8) omunuis, F(1,14)=14,91, p=0,
(ANOVA), no U=5,0, p=0 (Manna — Yitsi), (p < 0.001).
SO - (44 £ 1,4) omununp, F (1,14) = 31,02, p=0,3,
(ANOVA), mo U=22,5, p=0,3 (Mauna — Yitsi), (p > 0,05).
3a3Buuait SO xapakTepu3yeThCs MIBUAKOIO BiIIOBIIIIO HA
TOCTpi TOApa3HUKH, Taki K CTpec, Oinb, TimepTeHsis,
HaBuaHHs DXKomoOyBHUX pyxiB [18-22]. 3a nanumwu
mirepatypu, mik  ekcmpecii  C-Fos  MPHK vy
cynpaontuuHoMy  sapi (SON, PAV)  3a3Buuaii
criocTepiraeTbesl y nmpoMikky mMik 20 xB Ta 1 rox micis
roCTporo mojpasHuka [23, 24]. YV HamoMmy HOCIHiKEHHI
3a0ip Marepiany mpoBeneHo uepe3 20-30 xB micus
BBEJICHHS €TaHONy, TOOTO y ¢a3i HaObopy Ky, KOIH
eKCIpecis Ie He JOCSIIa MAaKCHMAaIGHOTO PiBHS, a JIMIIIe
posmounHana cBii mimiiom. Lle mMosiCHIOE BiTHOCHO
HIDKYUHA BiZICOTOK aKkThBaIii, 3adikcoBannuii y SON, sxuit
ctaHoBuB 16 %. BaxmmBo migkpecnwTH, IO TaKHHA
MTOKA3HHK HE CBIYUTH PO C1a0Ky peakilito, a BimoOpakae
paHHIO a3y NOCTYIOBOTO 3pOCTaHHS eKCIpecii, sKa,
HMOBIpHO, Jnocsiria O 3HAYHO BHUINMX 3HA4YEeHb MpU
misHimmi peectparii. bimok c-Fos € paHHIM Mapkepom
HeWpoHaNbHOI  aKTWBallii, SKUH  XapaKTepU3yeThCs
MIBUJKOI0 Ta TPAaH3UTOPHOI BIAMOBIAMIO Ha TOCTPi
monpasHukd. Y poboTax Sanada, K. ekcripecis c-F0S moxe
JIOCSITaTH  TIKy TPOTATOM TMEpPIIMX XBWIMH  ICIHS
cTUMyJsinii, ane Bxe uepe3 10 XB piBeHb 3HAYHO
3HIKyBaBca [25]. Takum g9uHOM, y Hamiii po0oti, Ha
MOMEHT Bimbopy MaTepiairy, ¢a3za mikoBoi iHmyKIii c-Fos
Morima OyTW 3aBepuieHa, i MH MOTJIH PEECTPyBaTH
MEepeBAKHO 3aJIMIIKOBHN  piBeHb akTuBalii. Takuii
YaCOBHIl 3CYB MOXKE TIOSCHIOBATH BITHOCHO HIIKYI
MMOKA3HUKHU THAYKIII, MTOPIBHSAHO 3 IHIIUMU
JOCTIDKCHHSAMU, ¢ (iKcallis MpOBOIMIACS OJIKYE JI0
MOMEHTY TiKy. AKTHBalis Fos y pi3HHX IiISHKax MO3KY
MOX€ MaTH XBWJIENOJIOHUH XapakTep i He BiIOyBa€eThCs
OJTHOYACHO Y BCiX CTpyKTypax [26]. Y PaMP — (18,6 = 2,5)
MiYeHHMX HEHpoHiB (y TecTOBiH MUIAHII Ha piBHI —1,3 MM),
F (1,14) = 72,2, p=0, (ANOVA), no U=0, p=0 (Manna —
Virsi), (p < 0.001). VMHD — (15,2 £ 0,7) on., F (1,14) =
62,36, p=0, (ANOVA), o U=0, p=0 (Mauna — VitHi),
(p <0.001). VMHV - (16,3 + 0,7) ox., F (1,14) = 58,3,
p=0, (ANOVA), no U=0, p=0 (Mauna — VYirni), (p <
0.001). DMD - (15,7 + 1,3) xumitun, F(1,14)=46,1, p=0,
(ANOVA), o U=0,5, p=0 (Manna — Yitsi), (p < 0.001).
LHD — (8,0 + 1,3) miuenux ueiipownis, F(1,14)=23,9, p=0,
(ANOVA), o U=3, p=0 (Mauna — Virsi), (p < 0.001).
LHV — (11,4 = 1,4) onuaums (y TECTOBIN IUISHIIN Ha PiBHI
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-2,8 mm), F(1,14) = 60,48, p=0, (ANOVA), mo U=0, p=0
(Manna — Virai), (p < 0.001). ¥V po6orax Clark C. D.,
(2023) mnpu MOBTOPHOMY BIUIMBI  CTpecy LIypu
JEMOHCTPYBAJI IIOCWIICHE JOOPOBUIBHE CIIOKHBAaHHS
AJIKOTOJIIO, IO CYMPOBOJKYBAJIOCS aKTUBALIIEIO eKCIIpecil
c-Fos 'y BeHTpoMexmianbHOMY siIpi  rimoraizamyca
(VMHD/VMHYV) ta napasentpukynsipHomy sipi (PVH).
s aktuBamis Oyna OuIbII BHPaXEHOK Y YYTIMBUX
TBapuH, HDK y CTIMKHX, SIKI 3MEHIIYBAJIN CIOXHBaHHS
QJIKOTOJIFO TICIs CTpecoBUX BILUWMBIB [27, 28, 29, 30]. ¥V
IpyIi HIypiB i3 XPOHIYHOIO aJKOTOJBHOIO 3AJICKHICTIO
(XA3), mOpiBHSHO 3 KOHTPOJIEM, HAaHOLIBII BHpa’keHE
3HIKEHHS IMUTBHOCTI c-FOS-IMyHONO3NTHBHUX HEHPOHIB
3aikcoBaHo B sapax PaAP — (1,4 = 0,5) onunwnIpb,
F(1,14)=11,29, p=0, (ANOVA), o U=8,5, p=0,01 (Mauua
— Virwi), (p < 0,005). Iokasuukun SO — (2,3 + 7,4)
omununip, F(1,14)=9,3, p=0, (ANOVA), no U=9,5, p=0,02
(Manna — Virni), (p < 0,005). PaMP — (6,1 £ 0,6) kimiTHH,
F(1,14)=143,1, p=0, (ANOVA), o U=0, p=0 (Manna —
Virui), (p < 0,001). LHD - (1,1 + 0,6) HeiipoHis,
F(1,14)=6,83, p=0,02 (ANOVA), mo U=12, p=0,03
(Manna — Yirni), (p < 0,005), na piBHi -2,12 mm. LHV —

(1,4 £ 0,5) xmitun, F(1,14)=36,6, p=0,0, (ANOVA), no
U=1,5, p=0 (Mansna — VYitHi), (p < 0,001), Ha pisHi -2,12
mMMm. DMD - (4,8 + 0,9) oguuuns, F(1,14)=61,36, p=0,
(ANOVA), o U=0, p=0 (Manna — Virtui), (p < 0,005) (na
piBasix —1,8 1o —2,8 MM Bij miHil Opermu). BeraHoBneHuit
koedilieHT Kopensuii OyB CTaTUCTUYHO 3HAYYLIHM
(p<0,05). Ilpu XpoHiuHilM 3al€KHOCTI BCTAHOBIEHO

OpUTHIYeHHS  aKTUBALii y  BHINENEPepaxoBaHUX
TiNOTAJIaMIYHUX ~ sAApaX, IO BigoOpakae IPOIECH
HelipoHaibHO! amanTamii. 3HWKEHHS MOKa3HUKIB Y

rinoTaaMiuHUX CTPYKTypax Y3TODKYETbCsS 3 IaHUMHU
JiTepaTypH, sIKi ONMMUCYIOTH MOAI0OHI 3MiHM IPH MOBTOPHUX
emizomax rimormikemii  [31]. Le cBigumTh TIpO
YHIBEpCcalbHI MEXaHI3MH afanTamii MO3Ky 0 TPHUBAJIOTO
MaToJIOTIYHOTrO BIUIMBY. BomHouac, y sapax VMHD —
(11,1 £+ 2,2) xmitun, F(1,14)=11,29, p=0, (ANOVA), o
U=24, p=0,4 (Manna — Yitui), tay VMHV — (11,6 + 1,6)
ueiiponis, F(1,14)=1,53, p=0,2 (ANOVA), mo U=21,5,
p=0,5 (Mauna — YitHi), (p > 0,005) (Ha piBHsx -2,3 10 -2,8
MM Bix siHii). [Ipy TpuBanoMy BIUIMBI alKOTOJIO B HAIIIN
poOoTi He3HayHe 3HIKEHHs ekcrpecii c-Fos y smpax
VMHD/V camitiB MOKe CBiTUUTH PO HAABHICTH CTIHKHX

Puc. 1. Mixpogpomoepaghii c-FOS-imyHopeakmugrux HeupoHie y pisHux CmpyKkmypax 2inomanamyca Mo3Ky ujypie npu
PI3HIU AIKO20bHIU excno3uyii: ¢pponmanvhi pisni -1,3 (A-I') 6i0 6peemu. Yoprumu cmpinouxkamu nosuaveni c-Fos-
iMyHONno3umueHi a0pa miveHux Hetipouis. Ilosnauenna cmpykmyp: f— cxneninua; DMD — dopcomeodianvre
einomanamiune s0po, 3a0ua yacmuna, LHD/LHV — oopcanvha 1i 6enmpanvha 4acmunu 1amepaibHO20
2inomanamiunoeo 10pa; ox — onmuuHull nepexpecm, PaAP — nepedns uacmuna napasenmpuxyispHo2o
einomanamiunozo sopa; SO — cynpaonmuune saopo; TC — cipuii 2op6; 3V — 3-t1 wrynouox. Macwma6 100 mxm y puc.
A-I”
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Puc. 2. Jliaepamu noxasnuxis cepednvoi wjinenocmi c-FOS-imyHopeakmurux HelpoHie y pisHux cmpykmypax
einomanamyca.

Homapanuesi, sorcoemi, ma 3eneHi CMosnuuKy — cepeOHs WilbHicmb, £ noxubka cepednvboeo c-F0s-imynonosumusrux
HeUPOHI8 y PI3HUX CIMPYKMYpAx 2Inomanamyca (Ha pisnux ¢oponmanvuux pigusx 6io -1,3 mm 0o -2,8 mm 6i0 bpeamu, 3a
amaacom mo3ky wypa na niowi 3pizie 200 x 200 mxm?) y Konmponwvroi spynu, 2pynu 20Cmpoi anko2oabHoi
IHMOKCUKayii, ma epynu XpoHIYHOI AIKO20bHOT 3anexcHocmi. 3ipouKamu Hao0 CMOBNYUKAMU 6KA3AHI GUNAOKU
gipocionux piznuys (p < 0,05) cepednvoi winbHOCmi MiYeHUX HEUPOHI8 Y CIMPYKMYpax 2inomanamyca epynu 20cmpor
anKO2ONbHOT IHMOKCUKAYTT ma epynu wypie XpOHIUHOI AIKO20AbHOI 3AN1edCHOCMI NOPIeHAHO 3 Konmpoaem. Tloznaukamu
(+) — sunaoxu giominnocmeii (p > 0,05) nokasnuxie y epynu wypieé 20Cmpoi arko20abHOL IHMOKCUKAYIL ma 2pynu wypie
XPOHIUHOI ANKO20NbHOL 3aneHCHOCMI 8I0 KOnmponbHux s3uayens. Ipumimka: PaAP/PaMP — nepeons/medianona
yacmunu napasenmpuxyasaprozo s0pa, AH — nepeone sopo, LHDILHV - oopcanvna it éenmpanvna uwacmunu
J1amepanbHo2o 2inomanamiyno2o aopa; ox — onmuyunuii nepexpecm, SO — cynpaonmuune s10po, MPO — medianvhe
npeonmuune s0po; VMHDINMHYV — genmpomedianvue cinomanamiune s0po, saons/senmpanvua wacmunu, TC — cipuil
2op6 DMD — dopcomedianvue cinomanamiune 20po, 3a0H 4aCMuHA.

KOMIIEHCATOPHUX MEXaHI3MiB, SKi 3aro0iraroTe pizKoMy
MPUTHIYEHHIO HEWPOHAIBHOI AaKTUBHOCTI. XPOHIYHE
BXKHBAHHS ~QIKOrON0 (OpMye TOJEpaHTHICTh, IO
MPOSIBISAETHCS Y KOMIICHCATOPHOMY 3HMKCHHI aKTHBHOCTI
a00 BHCHAXXCHHI HEHPOHHHUX TKAHHH TOJOBHOTO MO3KY.
[1pu XpoHIYHOMY BIUTMBI QJTKOTOJIFO MPOLIECH EKCIIpecii c-
Fos y smpax VMHD/V MoxyTh ananTyBaTHCs, 3HIKYIOUN
peakTuBHICTb, a00 iX aKTHBallis HE € KIIOYOBOKIO Y
MiATPUMAaHHI 3aJIEKHOCTI.

BucHoBKH. ImyHoricTOXIMIYHHN aHawi3 i3
BUKOPHCTAHHSM aHTUTLI MPOTH c-Fos miaTBepauB CBOIO
e(eKTUBHICTh SIK IHCTPYMEHT JJIsI OL[IHKH HEeHpOHAIBHOT

52

aKkTHBalil  TinoTajamyca OpU  PI3HUX  MOJENSX
AJIKOTOJILHOTO BILIMBY. ['0CTpa ankorojbHa IHTOKCHKALiS
(TAI)  cympoBOmKYETbCS ~ 3HAYHUM  MIJABHUIICHHIM

KUTBKOCTI ~ Ta  NIUIBHOCTI  Cc-FOS-iMyHOMO3UTHBHUX
HEeWpoHiB y OiibIIOCTI HociipkeHux saep: PaAP/PaMP ta
LHD/LHV 3pocranas ©Ha 44-68 %, T1a DMD,
VMHD/VMHYV Ha 30-49 % BignosigHo, (p < 0,05), mo
CBITYUTBH MPO TieppeakTHUBHICTh HEHPOHATIBHUX MEPEK,
3aydeHUX 0 PEeryisiii CTPEeCOBHX, MOTHBALIWHUX Ta
MOBEIIHKOBUX peakmiil. BigCyTHICTH CyTT€BHX 3MiH Yy
cynpaontuyHomy siapi (SO), mo He jgocsAr piBHA
cratuctuuHOi 3Hauymiocti (P > 0,05). Ilpu xponiuniii
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AIKOTOJIbHIN 3aIekHOCTI (XA3) BCTAaHOBJICHO 3HIKESHHS
excrpecii c-Fos y HalOUIbII YyTIMBUX TiNOTaJaMidHUX
sapax PaAP, PaMP, SO, LHD/LHV ta DMD na 39-68 %,
(p <0,05), mo BimoOpakae amanTarlifiie MPUTHIYCHHS
HEHpPOHATBHOI AKTUBHOCTI Ta MOXE CBITUATH TIPO
(hopMyBaHHS TOJEPAHTHOCTI 0 TPUBAIOIO aJIKOTOJIHLHOIO
BIUIUBY. BiCyTHICTh CyTTEBHX 3MiH Y BEHTPOMEAiaIbHUX
aapax (VMHD/V) (p > 0,05). Otpumani naHi
MATBEPKYIOTh, M0 OIOK c-Fos € 4yTImBHM MapKepoM
HEHpoHaANbHOI aKTHBallil, a XapakTep Horo ekcmpecii
BiJJoOparkae MPOTHIIEKHI e(PeKTH TOCTPoi Ta XPOHIUHOI /ii
AJIKOTOJTFO — BiJI aKTUBAI{ O IpUTHIYeHHAS. BHOipKOBiCTH
3MiH (BizcyTHICTh peaknii y SO mpu roctpiit iHTOKCHKALii
ta 'y VMH mpu XpoHi4YHIHA 3aJI€KHOCTI) TEMOHCTPYE, IO
QIIKOTOJIb HE pPIBHOMIPHO BIUIMBAa€ Ha BCI CTPYKTYypH
MO3Ky, a QopMmye crenudiuyHi mMaTepHH HEHPOHHOI
AKTHBHOCTI, SIKi JI©XKaTh B OCHOBI PO3BHTKY aJKOTOJBHOT
TIOBE/IIHKH Ta 3aJIe)KHOCTI.

HepCHeKTl/IBI/I nmoaaJablIMux noc.nizmcem). HOIJ_[yK

(hapmakonorivHEX a00 HEUPOMOIYJLAMIMHUX CTpaTerii,
K1 MOXYTb HOpMalli3yBaTH mucbanaHc
aKTHBalil/purHiyeHHss B rinoranamyci. CTBOpeHHs
Mpemnaparis, MO BIUIMBAIOTh HA TIlTOTAJaMidHI Mepexi, 3
METOI0 3MEHIIECHHS TSITH [0 aJKOroyto. BrockoHaneHHs
JIIarHOCTUKY Ta MEPCOHATI30BAHUX MIIXO/IB 0 JTIKYBaHHS
ankoronbHoi  3amexkHocti.  OTpumani  pe3yJbTaTd
JIEMOHCTPYIOTh BUOIPKOBICTh 3MiH y PI3HHX SIpax — Iie
MOX€ CTaTH OCHOBOIO JIJIsl CTBOPEHHS "MaITi ajIKOT0JIbHOT
aKkTuBaIiiHol 3miHM" MoO3Ky. Taka wmama Oyma 0
Ha/3BUYAallHO KOPHCHOIO K Yy (yHIaMEHTaIbHUX
JTOCTIKCHHSX, TaK 1 B KIIHIYHIN PaKTHIII.

Kounduiikr  inTepeciB.  ABTOpHM  JHEKIapyIOTh
BiJICYTHICTb KOH(IIKTY iHTEpeciB, 30KkpeMa (piHaHCOBHUX,
OCOOWCTICHHX YHM IHIIMX, OI0 MOTJIM OM BIUIMHYTH Ha
MIpeCTaBIeHE JOCHIHKEHHS 1 HOTO pPe3yIbTaTH.
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Pestome. [Iposedeno ananiz ocobrusocmeii nepebicy 8azimHocmi ma nojuoeie 3
Pyoyem Ha mamyi, wo OXONII08a8 OYIHKY MOPPOPYHKYIOHATLHUX 0cOOUBOCHEl
cmany pyoys niciia Kecapesoeo po3mumy, KOHCEp8amueHoi miomekmomii ma
EeHOOCKONIYHUX 6MpY4aHb Ha Mamyi, nepebicy 6aziMHOCMI mMa OYIHKY
NEePUHAMATbHUX HACTIOKIB ) YUX IHCIHOK.

Mema 0ocnidxcenna — oyinumu aHamomMo-@OyHKYIOHATbHI 0cobaueocmi pyoys
Ha mMamyi nicia nepeHeceHux onepamusHux mpy4aHs, nepedie azimmocmi ma
NepUHAmMAnbHi HACHiOKU Y JHCIHOK i3 pyoyem Ha mamyi.

Mamepian i memoou. J[locnioxcenns nposoounoca ua 6a3i CymcbKo2o
001ACH020 KNIHIYHO20 nepuHamanvho2o yeumpy npomseom 2020-2025 pp.
Ilposedeno npocnekmugnull ananiz KIHIKO-QHAMHECMUYHUX OaHux, nepeobizy
eazimuocmi ma noaoeie y 198 oicinox i3 pybyem na mamyi nicis Kecapegozo
PO3MUHY, KOHCEPEAMUBHOI MIOMEKMOMII Ma eHOOCKORIYHUX GMpPY4aHb Hd
mamyi. Ilpoepama obcmediceHHs OXONNIOBANA  KIIHIYHI  CHOCMEPENCEHHS,
nabopamopHi  ma  IHCMPYMEHMAanbHi Memoou OiacHocmuky. Bukonauo
VIbMPA38YKO8Y mMa OONNePOMEMPULHY OYIHKY MOP@DODYHKYIOHATILHO2O CMAHY
mamxu 3a oonomoeoio anapama «General electric Voluson E8» (Cnonyueni
Limamu Amepuxu).

Pesynomamu oocnioxncennn. Ceped oocmeoicenux 198 oucinox y 147 (74,2 %)
pybeysv na mamyi 3yMosneHuli nonepeoHim Kecapesum po3munom, y 36 (18,2 %)
— KoHcepsamusHolo miomexkmomiero, y 15 (7,5 %) — endockoniunum empyuannam
3 NpuU0dy HenosHoi nepecopodku mamxu. 3a donomoeoro Y3J[ y 142 (96,6 %)
HCIHOK 3 pybyem Ha mamyi Ricia NOnepeoHbOo2O Kecapegozo pO3MuHy
BCMAHOBIEHO JIOKANI3AYII0 PYOYS 8 HUIHCHbOMY Ce2MeHMi MamKul, KOPNOpaibHUll
pyoeys —y pewumu 3,4 % JiciHOK, exoepaghiuni 03HAKU 8iI0HOCHOT  AHAMOMIYHOLY
HecnpomodicHocmi pybys eiosnaueno y 21 (10,6 %) eacimuoi. V 96 (48,5 %)
JHCIHOK 8A2IMHICMb YCKIAOHULACS 3A2P03010 NepepueantHs ado nepeouacHux
nonozig, y 71 (35,8 %) — anemicio, y 53 (26,8 %) — oucgynxyicio nnayenmu.
Po3poooicenns 6 mepmin 6iosnaveno y 153 (77,3 %), docmpokose — y pewmu
22,7 %; wnsaxom KP—y 191 (96,4 %), y pewumu 3,6 % — uepes npupooni nono2oei
wnaxu. Y 3 (1,5 %) eunadkax nonocu yCKAAOHUMUCL 2iNOMOHIEI0 MAMKU, 3
npueoody 4oeo 0yio NPoeedeHo Noemanty 0e8acKyIAPUIAYit0 MAMKU.

Bucnoexu. Haiuacmiwumu npuyunamu opmysanns pyoys Ha mamyi €
nonepeouiii Kecapis po3smuH, KOHCEPBAMUBHA MIOMEKMOMis ma eHOOCKONIYHI
BHYMPIUHbOMAMKOSL onepayii. Bazimuicmo y nayienmox i3 pyoyem na mamuyi
Hauyacmiwe yCKIaOHIOEMbCS 3a2PO3010 NePePUBAHHsl 6a2iMHOCMI | nepeoyYacHux
noznozis, anemiero, oucyuryiero niayenmu i 3amMpUMKOI0
GHYMPIWHbOYMPOOHO2O pocmy niooa. Bubip maxmuku po3poodiceHHs:
3YMO6IeHUll  CYKYRHICMIO OAHUX aHAMHe3y, CmaHy pyoys Ha mamyi,
AKYWepcpKo2o cmamycy i NOOadcanv camoi HCinKu.

PECULIARITIES OF PREGNANCY AND LABOR COURSE IN WOMEN WITH A UTERINE

SCAR

Nikitina 1.M., Kuzyomenska M.L., Smiian S.A., Babar T.V.

Key words: uterine scar,
pregnancy, cesarean section,
uterine leiomyoma, reproductive
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Resume. An analysis was conducted of the specific features of pregnancy and
labor in women with a uterine scar, including an assessment of the
morphofunctional characteristics of the uterine scar following cesarean section,


http://e-bmv.bsmu.edu.ua/

BykoBunChkHil Menuunuii Bicauk. 2026. T. 30, Ne 2 (118)

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Original research

function, conservative
myomectomy, reconstructive
uterine surgery, perinatal
outcomes, laparoscopic
interventions, labor with a uterine
scar, myometrial restoration,
uterine scar insufficiency.
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conservative myomectomy, and endoscopic uterine interventions, as well as the
course of pregnancy and evaluation of perinatal outcomes in these women.

The aim of the study: To evaluate the anatomical and functional characteristics
of the uterine scar after previous surgical interventions, the course of pregnancy,
and perinatal outcomes in women with a uterine scar.

Materials and Methods. The study was carried out at the Municipal Non-Profit
Enterprise of the Sumy Regional Clinical Perinatal Center during 2020-2025. A
prospective analysis of clinical and anamnestic data, as well as the course of
pregnancy and labor, was performed in 198 women with a uterine scar following
cesarean section, conservative myomectomy, and endoscopic uterine
interventions. The examination program included clinical observation,
laboratory tests, and instrumental diagnostic methods. Ultrasound and Doppler
assessment of the morphofunctional condition of the uterus was performed using
the General Electric Voluson E8 system (United States).

Results. Among the 198 examined women, in 147 (74.2%) the uterine scar
resulted from a previous cesarean section, in 36 (18.2%) from conservative
myomectomy, and in 15 (7.5%) from endoscopic intervention for incomplete
uterine septum. Ultrasound examination in 142 (96.6%) women with a uterine
scar after previous cesarean section revealed scar localization in the lower
uterine segment, while a corporal scar was identified in 3.4% of cases.
Echographic signs of relative “anatomical” scar insufficiency were detected in
21 (10.6%) pregnant women. In 96 (48.5%) women, pregnancy was complicated
by threatened miscarriage or preterm labor; in 71 (35.8%) by anemia; and in 53
(26.8%) by placental dysfunction. Term delivery occurred in 153 (77.3%) women,
while 22.7% delivered preterm. Delivery by cesarean section was performed in
191 (96.4%) cases, whereas 3.6% delivered vaginally. In 3 (1.5%) cases, labor
was complicated by uterine hypotonia, which required stepwise uterine
devascularization.

Conclusions. The most common causes of uterine scar formation are previous
cesarean section, conservative myomectomy, and endoscopic intrauterine
surgery. Pregnancy in patients with a uterine scar is most frequently complicated
by threatened miscarriage and preterm labor, anemia, placental dysfunction, and
intrauterine growth restriction. The choice of delivery management is determined
by a combination of medical history, uterine scar condition, obstetric status, and
the woman’s preferences.

Beryn. [Ipobnema dhopmyBanHs pyOIis Ha MaTIIi MiCHs
aKyIIEPChKUX 1 TIHEKOJOTIYHUX OIEPAaTHBHUX BTPYYaHb
IociJla€ TIPOBiTHE MicIle B cy4acHOMY akymiepcTsi. Lle
3YMOBJICHO MOCTIHHUM 3pPOCTaHHSAM YaCTOTH XIpypridHUX
omepamii  3a  BIACYTHOCTI  CYTTEBOIO  3HIKCHHS
NepHHATaIbHUX BTpaT. BeleHHs MoyoriB y IiHOK i3
pyO1I€BO3MIHEHOIO MAaTKOIO CHOTO/IHI TPAIUISIETHCS Jeai
yacrime.  YOPOJOBXK  OCTAaHHIX pOKIB Yy  CBITI
CIIOCTEpIraeTbcsi 30UIBIICHHS KUTBKOCTI ONEpaTHMBHUX
BTpy4YaHb Ha MaTIi B IAII€EHTOK PENPOIYKTHBHOTO BIKY,
0 MpPU3BOMUTH JIO YTBOPEHHS pyOId, SKUH Moxe
HETaTHBHO BIUIMBATH Ha MepeOir MoAanbIIoi BariTHOCTI Ta
mporiec po3pompkeHHs [ 1, 2].

BaritHi 3 pybmem Ha Marmi, 30KpeMa ICIA
PEKOHCTPYKTHBHO-TJIACTUYHHUX OIEpalii, HajlekaTb [0
IPYIH JIy’Ke BUCOKOTO aKyIIEPChKOrO Ta MEPHUHATAIBHOTO
pu3uKy. VY miei KaTeropii Mali€eHTOK 3HAYHO dYacTille
BUHUKAIOTh YCKJIAIHEHHS, SKi MiIBUILYIOTH iIMOBIPHICTB
omepaTtuBHOro po3pokeHHs [3, 4]. Taki nojoru
BBA)XAIOThCS ~ BUCOKOPM3MKOBHMHU  4€pe3  3pOCTaHHS
MTOKA3HUKIB MaTepHUHCHKOT Ta NepUHATAIBHOT
3aXBOPIOBAHOCTI W CMEPTHOCTi, MEpPEAyCiM YHACHIIOK
MOXJIUBOTO pO3pHBY MAaTKH. ®dopmyBaHHS
HECTIIPOMOXKHOTO pyOms Moxke OyTH TOB’si3aHe 3

TEXHIYHAMH HEIONIKAMH YIIWBAaHHS IICIA BHUIAICHHS
MIOMaTO3HOTO BY37la, HEAOCTATHIM TeMOCTa3oM i3
PO3BUTKOM reMaToOMHU abo HaJMipHOIO
enekTpokoaryJsiniero.  [lopylieHHs — KpOBOMOCTauyaHHs
MIOMETpisl CHpPUYWHSE HOro CTOHIIEHHS Ta Mi/IBUILYE
pU3MK  pO3pMBY TiJi 4Yac HACTYHMHOI BariTHOCTI.
HammmmikoBuid  €1€KTPOTEpMIYHMI  BIUIMB  37aTHHUN
BUKJIMKAaTH KOAryJsiiiHUA Hekpo3 1 QopMmyBaHHS
CHOJNyYHOTKAHMHHOTO  pyOls, 11O 3HWXYe HOro
(yHKIIOHANBHY ~ CIIpOMOXKHICTB.  OTXXe,  METOAMKa
YIIUBaHHS MaTKOBOi PaHM MicJs KECapeBOTO PO3THHY YU
opraHo30epiraroumx ornepaiii Ma€ BpaxoBYBaTH INIHOMHY
i Jokamizarmito JedexTy, 0COOIHMBOCTI KPOBOIOCTaYaHHS
TKaHWH Ta TEXHIYHI MOKIIMBOCTiI BTPyYaHHS B KOKHOMY
KOHKPETHOMY BHIAJKY [5, 6].

Haituactime pybenp Ha MaTmi (OPMYETHCS IICIA
KEecapeBOT0 PpO3THHY, KOHCEPBAaTHBHOI MiOMEKTOMil Ta
IUTACTHYHUX OTEpamii i3 IPUBOLY BPOHKEHUX aHOMAIH
po3BUTKY MaTku. OCKUIbKH OUIBINICTh TAKUX MAI[IEHTOK
IUIAHYIOTh ~ pealizallifo  PernpoayKTUBHOI  (QYHKLIT,
3ano0iraHHs ycKJaJHEHHSM ITiJ] 4ac BariTHOCTI Ta MOJIOTIB
€ HaJ3BHYaliHO aKkTyajsbHUM. Jl0o HaiOULIbII HEOe3meuHuX
YCKJIaIHEHb HaJeXXaTh NPUKPIIUICHHS TUIALEHTH B JUISHII
pyOms, 1 marosoridyHa iHBa3isg, nmiactaz abo po3pHB
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pyOuesoi Tkanunu [7, 8].

Oninka aHaToMo-()yHKIIOHAJIbHOI ~ HOBHOI[IHHOCTI
pyOms Ta nUHAMIYHWA KOHTPOJh 3a WOTr0 CTaHOM
3IOIMCHIOIOTBCS 32  JOMOMOTOK  CYYacHMX METOHIB
Bi3yamizamii —  YyJIBTPa3ByKOBOTO JOCIIIKCHHS,
ricrepockorrii, MarHiTHO-PE30HAHCHOI Ta KOMI IOTEPHOI
ToMmorpagdii. BomgHouac mig dWac BariTHOCTI HPOBITHUM
METOJIOM € YIbTPa3BYKOBa [IarHOCTHKA, SKa A€ 3MOTY
BU3HAYUTU TOBIUWHY pyOLs, HAsBHICTh HIII Ta IHIIUX
CTPYKTYPHHUX 3MiH, III0 JIO3BOJISIIOTH IPOTHO3YBaTu HOTO
€JIACTUYHICTh 1 3JaTHICTh BHUTPUMYBaTH HABaHTAKCHHS
recraiiifHoro mepiogy ta mojoriB [9-12]. HasBHicTh
pyOIlsT Ha MAaTIli ACOMLIIOETHCS 3 IMiJBUIICHOI YacTOTOIO
MEepUHATAIBHAX YCKIIA[HEHb, 30UIBLIEHHSIM KiJIBKOCTI
TIOBTOPHHX ONEPAaTUBHUX BTPYYaHb, & TAKOXK 3POCTAHHIM
pIBHA MaTepHHCHKOI 3axXBOpPIOBaHOCTI y 3—4 pasu
MTOPIBHSHO 3 TOJIOTaMH 4Yepe3 IMPUPOIHI TOIOTOBI MUIIXU
[13-15].

Ilompm 3HauHy KiNBKICTh HAYKOBUX JIOCTIIKCHb,
NpUCBSIYEHUX mpoOiiemi pyOLs Ha Marmi  Micis
oprano3oOepiraroumMx omepamniid, ii He MO)XHAa BBa)KaTH
OCTaTOYHO BUPIIIEHOIO, 30KpeMa 1010 e(EeKTHBHOCTI
npoGITAKTHYHUX 1 JIIKYBAIGHUX 3aXoniB. OmnrTumizariist
BEJICHHSI BariTHOCTI Ta BHOOPY TakTHKW PO3POUKEHHS Y
KIHOK 13 pyOLleM Ha MaTIli, a TAKOXX PO3POOIEHHS JiTKHX
KpUTEpiiB OIIHKH aHaTOMO-(YHKIIiIOHAITFHOT
CIIPOMOYKHOCTI ~ ONEpPOBaHOI ~ MAaTKH  3aJHIIAIOTHCS
aKTyaJIbHIMH HalpsIMaMH Cy4acHOTO aKyIIepcTBa.

Mera  gocaimkeHHsI —  OIIHWUTH  aHATOMO-
¢yHKIiOHANMBHI  OCOONMBOCTI pyOIs Ha MaTIi TMiCKA
TIepPEHECCHNX ONEPAaTUBHUX BTPYUYaHb, Iepedir BariTHOCTI
Ta MepUHATAIBbHI HACIIIKU Y KIHOK 13 pyOlLleM Ha MarTiii.

Martepian i MmeToau. J{ociimkeHHS TPOBEACHO Ha Oa3i
CyMcpKoro 00JIacCHOTO  KIIIHIYHOTO — TIEPUHATAIbHOTO
ueHtpy ynponosx 2020-2025 pokiB y pamkax HJIP
kadeapu akymiepcTBa, TIHEKOJOTIT Ta TUIAaHYBaHHS CiM'T
HapuansHo-HaykoBOoro Meananoro iHCTUTYTY CyMCBKOTO
Jep)kaBHOTO ~ yHiBepcurtery — «OnTumizamiss — TaKTHKH
BEJCHHS TMAI[lEHTOK 3 IOPYIICHHSM pENpOIyKTHBHOTO
310poB's» (HOMep naepkaBHOI peectparii 0121U114162,
TepMmin  BukoHaHHS 2021-2026 pp.). IIpoBeneno
MIPOCIIEKTUBHUH aHali3 Tepediry BariTHOCTI Ta MOJIOTIB Y
198 xiHOK 13 pyOlieM Ha MaTIIi MiClIs KeCapeBOro PO3THHY,
KOHCEPBAaTHBHOI ~ MIOMEKTOMIi Ta  CHIOCKOMIYHHUX
BTpy4YaHb Ha Martii, i3 HuX y 53 (26,8 %) BcTaHOBIIEHO
HasBHICTH JBOX 1 Oumblne pyOILiB Iicias KecapeBoro
pO3THUHY.

KpurepissMi BKIIIOUEHHS Yy JOCHI/DKCHHS OyiH:
HasIBHICTH B aHAMHE31 ONEpaTUBHOTO BTPYyYaHHS Ha MaTIli
(kecapiB pO3THH, KOHCEpBaTHMBHa MIOMEKTOMis abo
€HJIOCKOIIIYHA OTlepallis 3 TPUBOLY BaIN PO3BUTKY MATKH),
TEePMIH TICIIS MMONepenHBOol OIeparii MoHa 1Ba poKH (3
ypaxyBaHHSIM dYacy pemapamii Ta  BiJIHOBIICHHS
MOp(hHOQYHKIIIOHATBHOTO CTaHy MIOMETpis), BiICYTHICTb
€KCTpareHITaJIbHOI IATOJIOTIi, OAHOILIIIHA BAriTHICTb.

VciM  mamieHTkaM  BiANOBIAHO 0 KIIHIYHHX
HPOTOKOJIIB BHUKOHYBAJIH TpaHcaboMiHaJIbHE
yIBTPa3BYKOBE JIOCITIKEHHS 3a JIOTIOMOT OFO

ynbpTpa3BykoBoro amapara «General electric Voluson E8»
(Cnonyweni Illratm  Awmepukum). g aeTambHIMION
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Bisyamizamii pyOus micas IONEepesHbOro KecapeBOro
PO3THHY NPOBOAWIN TpaHCBAriHaIbHE YJIbTPAa3ByKOBE
MOCTiKeHH. Y JUHaMIi TpaHcabmominampHe Y3]]
JUTSTHKA pyOLs MICNs KecapeBOro PO3THHY BUKOHYBAJIH
micist 30 TrkHIB Ta y 36—38 TIXKHIB BariTHOCTI.

JonaTkoBO  NPOBOIAWJIM  JIOIUICPOMETPUYHE
JIOCTIIKEHHSI KPOBOTOKY B MaTKOBHX apTepisx 1 B OUIAHII
pybms Ha MaTmi. Yci  IIarHOCTHYHO-JIKYBaJbHI
NpOLEAYPH  NPOBOJWIMCH  3TJHO 3  IPOTOKOJIOM
JIOCIIJDKEHHS, 3aTBEP/UKEHUM JIOKAIFHHM KOMITETOM 3
oioetuku (mpotokosnr Ne5/11 Bim 03.06.2022), micnus
OTpPUMaHHSI MMUCBMOBOI 3rOAM MAI[iEHTOK HAa y4YacTh y
JIOCHI/DKEHHI Ta XIipypriuHi BTpPyYaHHS, 3a HasBHOCTI
MOKa3aHb.

[lepBuHHAY 0OpPOOKY Ta CTATHCTHYHHUM aHAII3 310paHuX
JaHUX 3IIACHIOBAIM 3 BUKOPUCTAHHSM ITaKeTa Iporpam
Microsoft Word 2010 ta Microsoft Excel (Ha mmatdopmi
HP PREMIER EXPERIENCE). [ns  riubmoi
CTaTHCTHYHOI OOpOOKHM  3aCTOCOBYBaJIM  TIPOTpaMHE
3abe3meuenHst  Statistica 10, a1  TPOrHO3YBaHHS
CIIPOMOXKHOCTI pyOLlss Ha MaTHi IICIsA MOIEePeIHBOrO
KecapeBoro PO3TUHY 3aCTOCOBYBAJIU JIHITHAN
JVICKPUMIHAHTHHUH aHai3.

PesyabTaTn pociifkeHHs Ta iX 00roOBOpeHHS.
CepenHiii Bik o0cTexxyBaHux craHoBuB (33,2 + 1,1) pokis.
Y 147 (74,2 %) xiHOK pyOeur Ha MaTii 3yMOBJIEHHH
MoTepeiHiM  KecapeBUM po3THHOM, y 36 (18,2 %) —
KOHCEpPBaTHBHOIO MioMekToMiero, y 15 (7,5 %) -
SHJOCKOIIYHUM BTPYYaHHSAM 3 IPUBOAY HEMOBHOI
TIEPEropoaAKH MaTKH (puc. 1).

= pybeub nicns
KecapeBoro
pPO3TUHY

pyb6eup nicnn
KOHCepBaTUBHOI
MiOMeKTOMIT

pyb6eup nicnn
NNACTUYHUX
onepawii Ha
maTu,i

Puc. 1. I[lpuyunu popmysarnns pyoys na mamyi

3rifHO 3 KPUTEpisMH BKJIIOYEHHS Y JOCIHIIKCHHS
IHTepBaJ Mic/Is MONEePEIHBO MEPEHECEHOT KOHCEPBATUBHO-
TUTACTHYHOI omeparii Ha MaTIi 9d KecapeBOro PO3THHY
CTaHOBUB TOHAJ JBa poku. Cepen KIiHOK, IPOOTIEPOBAHUX
3 mpuBoAy Miomu Matky, 19 i3 36 (52,8 %) ouikyBamm
TIEPIIIi TOJIOTH.

3rigHo 3 aHamMHe3oM i3 53 kiHOK i3 aBOMa 1 Oljiblie
PYOLISIME TiCIIs KECAPEeBOr0 PO3TUHY BCTAHOBJICHO, IO MiJT
9ac MonepeHbOi BariTHOCTI OCHOBHUMH TOKA3aHHSIMH 10
OIEPaTHBHOI'O PO3POKEHHS OYJIM: Ta30Be IepeIeKaHHS
wiona —y 9 (17,0 %), muctpec mwioga — y 16 (30,2 %),
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YCKJIAHEHI TOJOTH (aHOMAaii ITOJIOTOBOI HisTBHOCTI,
KIiHI9HO By3pkumii Ta3 Tomo) — y 19 (35,8 %),
nporpecytoua npeekiamicis — y 4 (7,6 %), nepenqacHe
BifmapyBaHHs mnaneHTd — y 5 (9,4 %) xinok (puc. 2).

30,2

m YCKlagHeHi nosioru

[Ownctpec nnoga

TasoBe nepensierkaHHA

MepeavacHe BigLwapyBaHHA NAALLEHTH
= [peeknamncia

Puc. 2. Ocnosni nokasannsa 0o onepamuerozo
PO3DOONCEHHSA Y NAYIEHMOK 3 080MA | binbute pyoyamu Ha
mamyi

PerenpHuit  30ip aHaMHe3y  IIOKa3aB, 10
MICISIONePaIlifHAN TIepio]] MPOXOIUB 0€3 YCKIaTHCHD Y
112 (76,2 %) i3 147 xiHOK i3 pyOleM Miclisi KecapeBoro
po3tuny. Immi 35 (23,8 %) >KiHOK 3a3Ha4yanu pi3Hi
Mpo0JIeMH MICIIS TIOJIOTIB: TIEepTEepMist criocTepiranacs y
171335 (48,6 %),y 6 (17,1 %) mamieHTOK, AiarHOCTOBAHMIA
TICIIATIONOTOBUIA €HIOMETPHT, JlakTocTas —y 12 (34,3 %),
IU3ypHUYHi SBUIIA criocTepiranuch y 18 marmientox (22,9
%). I3 198 obcTexyBanux i3 pybuem Ha Matmi 38 (19,2 %)
OTPUMYBAJIN aHTHOAKTEPiaIbHY TEPAIIilo.

BupimanbHy pojib y JiarHOCTHII CTaHy pyOus Ha
Marii micas  MOMEPeIHbOr0  KEeCapeBOro  pPO3THHY
BiJlirpaBaJIo yJIbTPa3BYKOBE JOCIIKEHHS, IMiJ] Yyac SKOTo
JIOKAJTI3aIlii0 PyOIs y AUISHIN HIXKHBOTO CETMEHTA MaTKU
BcraHoBiIeHO y 142 (96,6 %) i3 147 BariTHHX,
KOpHopaJbHUH pyOenp giarHocToBaHo y pemtu 5 (3,4 %).

B oOcrexyBanux i3 pyOneM micias KOHCEpBAaTHBHOI
MIOMEKTOMIi yCKJIaJHEHb Micisl oreparlii He BUSBICHO.
JlanapocKonivHIM JOCTYIIOM KOHCEpBaTHBHA
MioMekToMist Oyia mposeneHa y 29 i3 36 xinok (80,6 %),
pemrti 7 (19,4 %) mamieHTKaM IpPOBEAEHA JaapoTOMis.
Cepenuiii TepMiH MmiCiIs KOHCEPBATUBHOI MIOMEKTOMIl
cranoBuB (2,6 £ 0,7) pokiB. Jlokamizaiis pyOist Ha MaTii
miC/is ~ KOHCEPBAaTHMBHOI ~ MIOMEKTOMIi  BiamoBimana
TIEPBUHHIH JIOKaJTi3alii BUJaJeHOr0 MiOMaTO3HOTO By3JIa.
Haiiuwacrime cnocrepiranucs pyOui, po3ramoBaHi Yy
nursHII THA MaTKH (15 260 41,7 % i3 36 xIHOK), y DUTSHII
TiJa MaTKHU Big3HadeHO HasBHICTH 14 (38,9 %) pyouis. Y
pewrtt 7 (19,4 %) KiHOK Majo Micle BHUIAJICHHS
MHOXKMHHHX BY3IiB pi3HOi IoKamizamii, mpore B 11
narieaTok (30,6 %) Oyma BincyTHs iH(opMaris momo
JOKaizamii Ta TEXHIKW YIIMBaHHSA JIOKa BHIAJIICHOTO
MioMaTo3HOro By3ia. OfHUM i3 HEJOJNIKIB - BiJICYTHICTh

JaHUX NP0 NPOHHKHEHHS B IOPOKHHHY MAaTKH MiJ 4ac
MIOMEKTOMIi.

Y 108 i3 198 (54,5 %) BariTHUX pyOLeM Ha Mariii
MIPOCTEKyBajach HAsABHICTh CYITyTHIX 3aXBOPIOBAHb: y 22
(11,1 %) — xponiunmii miemonedpur, y 12 (6,1 %) —
MOPYILEHHS XXUPOBOro oOMiny, y 15 (7,6 %) — narosoris
oprauis 30py, y 10 (5,1 %) — 3aXxBOprOBaHHS IIITYHKOBO-
KHIIKOBOTO TpakTy, y 16 (8,1 %) — HelipouupKynIsaTopHa
mucronis, y 6 (3,1 %) — XpoHiuHa aprepiaibHa
rineprensis, y 14 (7,1 %) — Bapuko3Ha xBopoba. 3araiaom,
yacToTa eKCTpareHiTajabHOI TAaTojorii  BiaHOBixana
3aTJIbHOMOMYJISLIHHAM MMOKa3HHKaM.

CTaTHCTHYHO 3HAYYNIMX BiIMIHHOCTEW y Tmepediry
BaTiTHOCTI MiX MAIliEHTKAMH 3 OJHUM i TIBOMa pyOIsIMu Ha
MATIIi MICNIA KecapeBOro PO3THHY HE BCTAaHOBJICHO.

Maiixe B monoBuHM kiHok- 96 (48,5 %) - BaritHicTh
YCKIIQIHMJIacsl 3arpo3010 MepeprBaHHs abo IepeqyacHuX
MoJIOTiB, y KOXHOI TpeThoi mamientku- 71 (35,8 %)-
JIIarHOCTYBaJIU aHEMIIO. Ha miacrasi IaHUX
YIIBTPa3BYKOBOTO Ta JAOIIEPOMETPUYHOTO JIOCHIPKECHHS
MaTKOBO-TIJIAllEHTAPHO-TNIOZOBOTO KPOBOTOKY, y KOXKHOT
YeTBEPTOi BariTHOI y TPEThOMY TPUMECTpi Bia3Hayaacs
¢erommanenrapaa guchynkmis — 53 (26,8 %), mo
TPOSIBIISUIACS 3aTPHUMKOIO BHYTPILIHBOYTPOOHOTO POCTY Y
22 (11,1 %) obcTexyBaHuUX.

3a maHUMH YIBTPa3BYKOBOTO Ta JOIUIEPiBCHKOTO
JIOCTIKSHHS UITHKY PYOIS MiCIIsI KecapeBOro po3THHY,
exorpadiuHi ~ O3HaKM  BIOHOCHOI  «aHATOMIYHOI»
HECTPOMOJKHOCTI pyOus Bigznadeno y 21 (10,6 %) i3 198
KIHOK Ha 32-My THXKHIi BariTHOCTI. Tak, HEOTHOPIJHICTH Ta
HeperyJsipHiCTh PyOId IO TOBUIMHI MIOMETPist BUSBJICHO Y
18 (9,1 %) i3 198 BariTHHX, a HETUIIOBE PO3TallyBaHHS
pyOust (BUIEe 30HU HIKHBOTO CerMeHTa abo HH3bKe
posramryBanss) —y 14 (7,1 %) i3 198 xiHok. 3 aHaMHe3y
IIMX TAali€HTOK BCTAHOBJIEHO, IO TOMNEpeqHid KecapiB
PO3THH IPOBOJIUBCS B YPI€HTHOMY TTOPSIZIKY .

VY 29 xinok (7,1 % i3 198) BHABICHO CTOHIICHHS
MIOMETpist B OUIAHII pyOous 1o 2,5 MM. 3HaYHE 3MEHIICHHS
cymuHi3amii B OumgHII pyOus BusBieno B 13 i3 198
BaritHux (6,6 %), 10 XapakTepHO i JAercHeparii
CHOJyYyHOI TKaHMHM MioMmeTpis. BigcyTHICTH ckapr Ta
OyIb-IKMX  KJIIHIYHAX  [POSABIB  aHATOMIYHOI  Ta
(hYHKIIIOHAIEHOT HEOCTATHOCTI PyOIld HA MaTIi B IIiEl
TPYIIH JKIHOK JIO3BOJIMJIA TIPOIOBKUTH BariTHICTh. 1Jis miel
KOTOPTH MAalli€EHTOK PO3pOOJICHO IHIWBINYaJIbHUH IIaH
BEJICHHS BariTHOCTi, IO BKJIOYAB CIIOCTCPE)KEHHS B
yMOBax CTallioHapy, ITUHAMIYHUNA KapJioTokorpadiuHui
MOHITOPUHT CTaHy IUIOJAd, TOHYCY MaTKH Ta 3arajbHOTO
CTaHy BariTHOI, HAJaHHS TICHXOJOTIYHOI MIATPUMKH Ta
PO UTaKTUKY PECIipaTOPHOTO CHHAPOMY Y IUIOAA B pasi
ekcTpeHux mornoriB. Ilompm HasBHOCTI Cy4YacHHX
JMIArHOCTUYHHUX METOIB JJISI OI[IHKK CTaHy pyoOus Ha
MaTIli, HEMA€ TOYHUX «MAaTEMATHYHHX» KPUTEPIiB HOro
aHaroMiyHOi Ta (YHKUIOHAIBHOI HENOCTATHOCTI, 1
OCTaTOYHHUN BUOIp METOAY PO3POKEHHS 3aIMIIAETHCS 32
MAI[IEHTKO. Y TepPeBaXKHIN OTBIIOCTI BHUIAIKIB KIHKH
i€l rpynu  HamojsMrand Ha PO3POJPKEHHI  HIISIXOM
KEcapeBOro PO3THHY.

Pospomxenns B repmin 38—40 TrxHIB BinOynocs y 153
(77,3 %), noctpokoBe — y pemrtu 45 (22,7 %). Y Bcix
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BUIaJKaX IE€pPeJYacHUX IIOJIOTiB IIPOBOJMBCS KecapiB
po3tuH. 146 (73,7 %) mamieHTkam i3 pyOleM Ha MartIl
MPOBEACHO KecapiB po3TWH y TepMiHi 39-40 TWXKHIB, y
pemrra 7 (3,6 %) XKIHOK HOJIOTH BiXOyJIMCS Yepe3 IPUPOIHi
TONIOTOBI NIUIAXH (pHC. 3).

3,6

= KecapiB pO3TUH y TEPMiHi JOHOLWEHOI BariTHOCTI
= [lepeAyacHi NONOMM LWAAXOM KecapeBoro po3TUHy
Monorun yepes NpMPOAHiI NONOrOBI WAAXM

Puc. 3. Po3nodin cnocobie po3poodoicents

[ToxazaHHsIMHU 10 KeCcapeBOTO PO3THHY MPH JOHOIICHIN
BariTHOCTI OyB qucTpec miona B nonorax — 21 (14,4 %)
BHMAJ0K, 00cTpyKTHBHI monoru — y 14 (9,6 %) xiHOK,
HETIpaBWJIbHE TMOJOXKEHHSA IUIOAA IICHS  BiIXOIPKCHHS
HaBKoyorniganx Bom — B 11 (7,5 %), mepemuacHe
BiJllIapyBaHHS HOPMAJIbHO PO3TALIOBAHOI IUTAIIEHTH — Y 5
(3,4 %). Pemra xiHOK CBiIoMO 00paiii KecapiB PO3THH,
BBa)KAIOYH HAsBHICTB PyOIls Ha MaTLI.

VY BCIX BUMaAKax TIOJIOTIB NPUPOAHUMH HIISIXaMU
3aCTOCOBYBAJINCSl PETiOHaJbHI METOJM 3HEOOIFOBAHHS.

CepenHsi KpPOBOBTpaTa IIiJi 4Yac KECapeBOr0 PO3THUHY
cranosmina (650 + 230) mu; y 3 (1,5 %) Bumankax mosjoru
YCKJIaTHIINCH TIMOTOHIEI MATKH, 3 MPHUBOAY YOTO OYIIO
NPOBENCHO  MOETAlHy  JCBACKYJAPH3AIi0  MAaTKH.
BumankiB MacuBHOI akyIIepcbKoi KpoBOTEUi He OyII0.

CepenHs Maca Tijla JOHOIICHUX HEMOBIST CTAHOBHMIIA
(3475,67 = 354,23) 1, cepenniii 3pict — (52,70 + 3,81) cMm.
Cepenust Maca Tima Hemonomrenux mited — (1978,16 +
356,75) r, 3pict — (43,65 £ 4,51) cMm. 3a mkanor Amnrap y
TpyIi HOBOHAPOKEHUX 13 IUCTPECOM OI[IHKAa CTaHOBHWIIA
5-6 Ganie (10 HemoBiaT i3 198 a6o 5,1 %), 15,2 % (30 i3
198 HOBOHApPOKCHHUX) OTpUMaNH 6-7 OamiB, 35 miTei
(17,7 % i3 198) — 7-8 6Gaunis, inm. 123 gutunu (62,1 % i3
198) — 8-9 Gauis.

[Micnsnonorosuit mepion 'y 179 (90,4 %) xinok
npoxoauB 0e3 yckiamHeHb, 19 (9,6 %) mamieHTOK Mau
CyOIHBOJIOIII0 MAaTKH, MiCIAMOIOTOBHN EHIOMETPHT i3
mijBuIIeHHAM Temneparypu g0 (38,8 + 24) °C
nmiarHoctyBanu y 7 Bunazakax (3,5 %), y 6 (3,1 %) xiHox
CHOCTEpIraBcs JJAKTOCTA3 13 MiJBULICHHIM TEMIIEpaTypH.

BucHoBkmu. Haiinommpenimmmu NIpUYUHAMHA
(hopmyBaHHs pyOLs Ha MaTIi € KecapiB po3TuH (74,2 %),
KOHcepBaTHBHa MioMekToMmist (18,2 %) Ta enmockomivHi
BHyTpimHbOMaTKkoBi omepatii (7,5 %). YcknamHeHuit
nepeOir BariTHOCTI 3a HasgBHOCTI pyOus Ha MaTmi
3yMOBJICHHH BHCOKOIO YaCTOTOIO 3arpo3H IepepHBaHHS
BariTHOCTI Ta mepemvacHux mnojoris (48,5 %), anemiero
(35,8 %), mmaneHrapHoro auchyHkuico (26,8 %),
3arpumKoro pocty mwiona (11,1 %).

Bubip TakTHKH MMOJIOTIB 32 HASBHOCTI PyOIT Ha Martili
BU3HAYAEThCS CYKYITHICTIO JaHUX aHAMHeE3y, OIJIIdy Ta
OIIIHKM CTaHy pyOIls Ha MaTIll 3 BUKOPUCTAHHIM METOJIIB
Bi3yamizamii Ta OaxaHHAMH caMol JKiHKA. JlomiIbHUM
BHJIAETHCS TIOIIYK METO/IB OIL[IHKH
MOp}OQYHKIIIOHATBHOTO CTaHy ONEpPOBAaHOI MaTKH Ta
MPOTHO3YBaHHs IMEPUHATAIBHUX HACTiJKIB BariTHOCTI y
IIUX JKIHOK Ha eTari nepenrpasiiapHol i rOTOBKH.
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VCAM-1-OIIOCEPE/IKOBAHA EH/[OTE/IIA/TbBHA AKTHBAIIA TA CC1 6-3AJTEXKHUH
EIHITETIAJIBHUU 3AXHCT Y IIATOT'EHE3I BPOHXIOJIITY ¥ JITEH

Tokapuyk H.1.

Binnuyvkuii nayionanvruil meouunutl ynisepcumem im. M. I. [Tupoeosa, m. Binnuys, Ykpaina

Knrouosi cnosa: oimu, bpownxionim, Pe3tome. Bponxionim € nowuperoro namono2i€ro HUNCHIX OUXATbHUX UWLISXIS [

nepebie, 0iazHOCMUKA, 3aNaeHHS. OCHOBHOIW NPUYUHOI 20Chimanizayii doimel ManoKo8o2o 6iKy. Bpaxoeyrouu
3HAUEHHs.  eHOOMENIANbHOL  OUCQYHKYIL,  NOUKOONCEHHSI  OPOHXIONAPHO20

bBykosunceruii meduunuil 8icHUK. enimenito, U3HAYEHHS OAHUX MApPKepié 5K NpeouKmopis, wjo 6i0obpaxicaromo

2026. T. 30, Ne 2 (118). C. 62-66. iHMeHCUBHICMb  3aNANeHHs, CMYNIHb YWKOOJCEHHA enimenilo ma NnpozHO3
nepebicy 3axX60pHO6AHHA, € AKMYAIbHUM HANPAMOM CYYACHOI nediampuuHoi

DOI: 10.24061/2413- nYIbMOHOIOCIL.

0737.30.2.118.2026.10 Mema Oocnidycenns: OOYiNbHICMb GUIHAYEHHS MOLEKYAU CYOUHHOI adzesii
VCAM-1 ma cexpemopnozo 6inka xnyo-knimun CCI16 y dimeil i3 6ponxionimom

E-mail: 0J15 PAHHbOI OYIHKU MANCKOCHI 3aNaleHHS.

nadia_tokarchuk@ukr.net Mamepian i memoou. IIposedeno npocnekmugne Ko2opmHe KIIHIKO-

nabopamopne docnioxcenns 60 dimeil eikom 1-24 micayi na 6a3i nediampuynozo
cmayionapy y 2022-2024 pp. Ycim dimsam npoeoounu 3a2aibHOKIIHIYHUL 027150,
OYiHKYy camypayii ma uwacmomu OUXAaHHs, 3aeaivHuti auaniz kposei, C-
peaxmugnuil 6inok. Busnauenns VCAM-1 ma CCI6 3diticniosanu memooom
ELISA i3 esuxopucmannam romepyitihux mecm-cucmem 6iOnoGioHO 00
incmpykyit upoonuka. Cmamucmuyny oOpoOKy 6UKOHYBAIU 3d OONOMO2OH
Statistica/SPSS/R; kpumuunuil pieens snauywocmi (p<0,05).

Pesynomamu. Ompumani pezyiomamu cei04ams, W0 YUM [HMEHCUBHIE
enoomenianvre 3ananenns (6ucokuti VCAM-1), mum msscuuil kiiniunuil nepeobie
bponxionimy, mooi six 3minu CCI16 gidobpadicaroms cmyninb YUKOONICEHHs. Ma
KOMneHcamopnoi  8i0nogidi  OpowuxianvHoco enimenito. /[ucboananc misc
niosuwgenum VCAM-1 i sminenum pisnem CCI6 sidobpadcac msickicmo
nepebizy bpouxionimy ma ¢henomun 3anaivHol 6iOnosioi.

Bucnoexu. Komnaexcue suznauenmns yux Oiomapkepie mae nepcnekmugy O0nis
NepPCoHANI308AHOT OiA2HOCTUKU, NPOSHO3YE8AHHI MA NOMEHYIUHOI mapeemHol
mepanii' y dimeui MAIOKOB020 GIKY.

VCAM-1-MEDIATED ENDOTHELIAL ACTIVATION AND CC16-DEPENDENT
EPITHELIAL PROTECTION IN THE PATHOGENESIS OF BRONCHIOLITIS IN
CHILDREN

Tokarchuk N.I.

Key words: children, bronchiolitis, = Resume. Bronchiolitis is a common lower respiratory tract disease and a leading
clinical course, diagnostics, cause of hospitalization in infants and young children. Considering the role of
inflammation. endothelial dysfunction and bronchiolar epithelial injury, the identification of
these markers as predictors reflecting the intensity of inflammation, the degree
Bukovinian Medical Herald. 2026.  of epithelial damage, and the prognosis of the disease course is a relevant focus
V. 30, Ne 2 (118). P. 62-66. of modern pediatric pulmonology.
Objective: to assess the feasibility of determining vascular cell adhesion
molecule-1 (VCAM-1) and club cell secretory protein (CC16) levels in children
with bronchiolitis for early evaluation of inflammatory severity.
Material and methods. A prospective cohort clinical and laboratory study
included 60 children aged 1-24 months treated at a pediatric inpatient base
during 2022-2024, in accordance with evidence-based medicine and bioethics
principles. Clinical examination, oxygen saturation measurement, blood
analysis, and VCAM-1/CC16 assessment by ELISA were performed. Statistical
processing used Statistica/SPSS/R; significance level p<0.05.
Results. The results indicate that the greater the endothelial inflammation
(elevated VCAM-1), the more severe the clinical course of bronchiolitis, whereas
CC16 changes reflect the degree of bronchial epithelial injury and the
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compensatory response. An imbalance between increased VCAM-1 and altered
CC16 levels reflects disease severity and the phenotype of the inflammatory

response.

Conclusions. The combined assessment of these biomarkers shows promise for
personalized diagnostics, prognostication, and potential targeted therapy in

young children.

Beryn. BpoHXIONIT € OfHI€ 3 HAHMOMIMPEHIMINX
NPUYMH ToCHiTaji3amii JIiTeld MalloKOBOrO BIKy Ta
XapaKTePU3YEThCS  3aMajJCHHAM JPIOHHX  TUXATbHUX
LUISXIB, eMiTeNliaIbHUM  YIIKO/DKEHHSM, HaOpsKOM
cim30Boi Ta OponxoobcTpykuiero. [lomyk Giomapkepis,
SIKI  B1IOOpakaroTh IHTEHCHBHICTH 3allaJieHHs, CTYIiHb
VIIKO/DKCHHS ~ CMiTeNil0 Ta  MpOTHO3  Iepediry
3aXBOPIOBaHHS, € AaKTyaJlbHHM HalpsMOM CY4YacHOI
TIeA1aTPUYHOI ITyTEMOHOJIOT .

Cepen TEpCHEKTHBHUX MapKepiB OCOONIMBY yBary
npusepratots: VCAM-1  (Vascular Cell Adhesion
Molecule-1) — mokasHMK eHAOTENiaNbHOI aKTHBALil Ta
wiritarnoi mirparii; CC16 (Club Cell Secretory Protein,
Clara cell protein) — mapkep (yHKIIOHATEHOTO CTaHy
OpOHXIOJSIPHOTO  CMITeNI0 3  MPOTH3ANAJbHHUMU
BJIACTHBOCTSAMHU [1].

BponxioniT Haifuacrinie acouiiioBaHui i3 BipyCHUMH
iHpekmisamu (mepemycim RSV), ski ypaxkaroTh emiTemiid
npibHux OponxiB, Bimovatoun Club-kmituau, mo e
ONHUMH 3 TIEPBUHHUX MimreHe#l iHdekmii. KirogoBmmu
MeXaHI3MaMH [aTOreHe3y OpoHXiomiTy €  Bipyc-
IHAyKOBaHE YIIKOKEHHS emiTenio; aKTHBAIlA
BPO/DKEHOTO IMYHITETY; Mirparisi JCHKOUHUTIB y CTIHKY
OpOHXi0J1;, HAOPSK, TIMEPCEKPeLis CIU3y Ta OOCTPYKIIS.
Came 1mi mpoIrecd BIZOOPaKAIOTHCS 3MIHAMH PIBHIB
VCAM-11 CC16 [4, 8].

VCAM-1, sax Mapkep €HAOTENialnbHOI aKTHBalil Ta
KIITHHHOT Mirpariii, Mae 0coOJuBYy 0i0JOriyHa poib, a
came, — Ii¢ aAre3uBHA MOJIEKYyJia CYJIMHHOTO EHAOTENIl0,
1o 3a0e3rmevye IPUKPITUICHAS JICHKONUTIB IO CHIOTEIIO
Ta I1X TOJAJBIIy TPaHCEHIOTENalbHy Mirpamio y
BorHumie 3amaieHHs. IlimBumenns 11 ekcmpecii
BimoOpakae IHTEHCHBHICTH CHCTEMHOI Ta JIOKAIBHOI
3anagbHOI BiAMOBIII [2].

Kuiniuai mochmimkeHHS y [iTe MaOKOBOTO BIKY
nokaszanu 3HayHe migBumeHHs piBas VCAM-1 y
CHpOBATIi KPOBI NpU OpOHXIONiTi, OCOONMBO Yy AiTeil 3
OOTSDKEeHUM ~ anieproyioriuniM — aHamue3oM.  CepenHii
piBers VCAM-1 y niteii i3 6poHXiosiToM OyB NpHOIN3HO
y 3 pasu BULIMM Yy TPy 3 ajepriyHiuM (OHOM MOPIBHSHO
3 JITbMU 0€3 HBOro, IO Bij0OpaXkae OUNBII BUpPAKCHY
SHJIOTeIialTbHY aKTHBAIII0 Ta IMyHO3amnanbHy peakiiio [3].

ITatorenernune 3Hauenus migsumenas VCAM-1
BijoOpa’ka€  aKTHMBAIlil0 CyIMHHOTO EHJOTENI0 Ta
PEKpPYTHHT HEHTpPO(iIiB i MOHOITUTIB, ACOIUIOETHCT 3
QNePriYHAM THIIOM 3alalieHHs Ta OUIbII  TSDKKAM
mepebiroM OpOHXIONITY; MOXe OYTH IHIUKATOPOM PU3UKY
TOAAIIBINOI OPOHXiaNBHOI TineppeakTuBHOCTI [S]. Takum
gyuaoM, VCAM-1 € MapkepoM IHTEHCHBHOCTI 3amaibHOT
iHGiTbTparii OpoHXio.

CC16 mae Barome 3HaueHHs SIK MapKep IUIICHOCTI
enitelnito OpoHxion Ta mpoTu3anaisHoro 3axucty. CC16 —
e 15-16-k/la 6in0k, mo cekperyerses Club-kritinramu
OpOHXIOJISIPHOTO eriTeNiio Ta Oepe yyacTs y MiATpUMaHHI

rOMEOCTa3y AMXaJbHUX IIIAXIB 1 3aXUCTI B 3amajicHHS.
Moro ocHOBHI e(eKTH MONATAIOTH y MPOTH3AMAIBLHOMY Ta
IMYHOPETYJIITODHOMY  BIUIMBY; 3HIDKEHHI TPOJYKIl
Mpo3analbHUX  [UTOKIHIB, 3aXUCTI  CIITENII0  Bij
OKCcHAAaTHBHOTO cTpecy Ta ymkomkeHHs. CCl6 Takox
npurHiuye NF-kB-3anexne 3amaneHHs Ta amomnTo3
eniTenianpHUX KITiTuH [6].

IMig wac RSV-indekmii pierr CC16 3HMKYETHCA 1
HETaTHBHO KOPENIoE 3  TSDKKICTIO  3aXBOPIOBaHHS;
eKCIIepUMEHTATbHE  BBEACHHSA  Oilka  3MEHIIyBalio
3amajeHHsl Ta TIMePPEakTHBHICTh TUXAIbHUX HUIAXIB. Y
mojemsix aedimury CC16 cnocrepiranu Oinbiny BipycHY
MEePCUCTEHIIII0;  I[TOCWJICHEe  3alajeHHs;  MiJBUILEHY
MPOJYKIIIO CIM3Y Ta pEaKTUBHICTh OPOHXIB.

VY pirteii i3 Oponxionitom piBeHb CC16 3MiHIOETBCS
3aIeKHO Bl (EHOTHIy 3amajieHHs Ta aJepridyHoro
aHaMHe3y. BcranoBneno, mo xoHuentpauis CC16 y
CHPOBATII MOKe OyTH BUIIOIO 32 KOHTPOJIbHI 3HAYCHHS Ta
BimoOpaxae YIIKoKeHHS OpOHXiaTbHOTO emiTenito [7].

CCl16 posragmacTecs sk OioMapkep — emiTeNiaabHOl
TUCOYHKII Ta IUXaNbHUX IOPYIICHb TPH OpPOHXIOJMITI.
Jeski gocmipKeHHSI TAaKOXK JEMOHCTPYIOTH KOPEJISIIIIO PiBHIB
CC16 (ocobnuBo B cedi) 3 KIHIYHOI TSDKKICTIO TOCTPOrO
oponxionity. MosekyssapHi Mexanizmu 3axucHol aii CC16
peastizyroThesl 4epe3 MyJIbMOINPOTEKTOPHUI edeKT uepes
KUIbKa KITIOUOBHX MEXaHI3MIB, cepell SKUX IHriOyBaHHS
curHaibHoro nuwsixy CPLA./COX-2, mo 3meHuiye Bipyc-
IHIyKOBaHE 3arajeHHs Ta 3HWKEHHsI OKCU/IATHBHOT'O CTPECY
Ta  (¢eponTo’y  KITHH  CIHITENI0,  MiJIBUIIYIOYH
AQHTHOKCHIAHTHUH 3aXUCT, PO3ITIAIA0ThCS SIK BaroMi. OiHaK
HE MEHII BAKJIMBUMU € TIPUTHIYEHHS TNPO3aNaIbHUX
murokiHiB (IL-1P, IL-6, IL-8) i perymamis NF-kB-3amexHOT
BITIOBi/Ii Ta 0OMEXEHHS MPOTEOIITUIHOTO YIITKOKEHHS Ta
PEMOJIeITIOBAaHHS JPIOHIX JUXAIPHUX IDIAXIB, BIUTMBAIOYN
Ha MarpukcHi Metanonporeinasu ta TGF-f. Omke, CC16 €
HE JIMIIEe MapKepoM, a if akTHBHUM yYaCHHUKOM IaTOreHe3y
opomnxiosity [9].

Yu icHye B3aemojonoBHIor0ua pois VCAM-1 i CC16
y maTtoreHesi Oponxionity? BinmoBink Ha JaHe MUTaHHS
JIOCTaTHBO 0OIpyHTOBaHa (Tabm.1).

Takum umHoMm, VCAM-1 sBis€ThCS 1HAUKATOPOM
«arpecii» 3amamenHs, tomi sk CCl6 — immukaTop
«3axHCTy» Ta pernapaiii emTenito.

JlocitiKeHHs! JOBOAATh AOUIIBHICTh BU3HAUYEHHS [IUX
MapKepiB y agiTeil i3 OpOHXIONITOM sl PaHHBOI OIIHKH
TSDKKOCTI Ta (DCHOTHITY 3allaIeHHs; BU3HAYCHHS CTYIICHS
VIIKOKEHHsST OpOHXIaIbHOTO eMiTeNiro; cTpaThugikarii
PH3UKY OOCTPYKTHBHHUX YCKJIaJHEHb 1 PELHUAUBHOTO
CBHUCTSYOTO AWXaHHS; MOTEHIIIHOI pO3pOOKH TapreTHUX
MPOTHU3AMATBLHUX TTiIXO/IB.

MeTta po6OTH — OLIHUTH IOLLUIBHICTE BH3HAYCHHS
VCAM-1 ta CC16 y niteit i3 OpOHXIONITOM JUIsi paHHBOT
crparudikamii TSHKKOCTI 3amajeHHs Ta NPOrHO3YBaHHS
nepeOiry.

63


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKHit Meauunmii BicHuk. 2026. T. 30, Ne 2 (118)

OpuriHajibHI TOCITIHKSHHS

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Tabnuys 1
B3aemogonoBHwowua posib VCAM-1i CC16y
naroresesi OpoHxiosity

ITarorenernuna
VCAM-1 CC16
JIaHKa
Enporenianpua 1 Anresis
AKTUBAILS JICHKOIIUTIB
Mirpartisi KJIITHH OnocepeaKoBaHO
pail Crumyiroe Pe
3arajxeHHs TaJIEMY€
YIKompKeHHs Mapxkep Mapkep Ta
CIITENII0 IHTEHCUBHOCTI PETYISITOP
IIpoTusanansHuit N
- Bupaxenuii
KOHTPOJIh
PemonentoBannss | Crpusie yepe3
» P P ObMexye
OpoHXioa 3anaJIeHHS
TsOKKICTS 1 LlimicHicTh
[IpornoctuyHa L o
S aneprivHui emiTexniro Ta
IiHHICTh .
dheHoTHIT nepedir
Matepian i Meromm. [luzaiiH  mOCIIIKCHHS.
IIpoBeneno MIPOCTIEKTUBHE KOTOPTHE KJTIHIKO-

J1a00paToOpHE MOCTIMKCHHS 3 METOI0 BHW3HAYCHHS POJIi
Mmonekymu cyaunnoi anresii VCAM-1 ta cekpeTopHOTO
6inka xmyO-kimitnH CC16 y marorenesi OpoHXionmiTy y
JITEeH MAJIFOKOBOTO BiKY.

JlocmipkeHHs ~ BHKOHAaHO  Ha  KIiHIYHIA — 0asi
MeAIaTpUYHOTO CTamioHapy mnpotsarom 2022-2024 pp.
BIIMIOBIMHO JO0 NPUHIMITB JOKa30BOI MEIUIMHUA Ta
Oioetnkn. KOHTHHTEHT OOCTEXEHHX: Y IOCIIIKCHHS
BKiroueHo 60 miteit Bikom Bim 1 o 24 MicAriB.
CdopmoBaHo 1Bi rpyIH: OCHOBHA IPyIa — IITH 3 KIIHIYHO
niaTBepkeHuM Oponxionitom (N = 40); KOHTpOJbHA
rpyma — yMOBHO 3JIOpPOBI JiTH O€3 rOCTpHX 200 XPOHIYHUX
3axBOpIOBaHb pecmiparopHoi cuctemu (N = 20). Kpurepii
BKITIIOUEHHS: BIK /10 2 POKIB; KJIIHIYHUH JliarHO3 TOCTPOTO
OponxioniTy  (BIONOBIZHO JO  HAI[IOHAIPHUX  Ta
MDKHapOJHHMX pEKOMEHJalii); mepmuid abo apyrui
emizox OpoHX000cTpykmii Ha T BipycHOI iHpeKil;
mianucaHa iHpopMoBaHa 3roja 0aThKiB a00 3aKOHHHX
TpeCcCTaBHUKIB. KpHUTEpissMu BUKITIOYESHHS OYIIH BPOKEH1
Bagu cepis abo XpOHIYHA CEepIIeBO-JIEreHEeBa IMATOJOTI,

OpOHXOJIETeHEeBa AWCIUIA3ISL, IMyHOAC(DIUTHI CTaHW;
OakTepialibHa ITHEBMOHISl; CHCTEMHI 3amaibHi  abo
TCHETHUYHI 3aXBOPIOBAHHS, IIONCPEIHE 3aCTOCYBAHHS

CHCTEMHUX TITFOKOKOPTUKOCTEPOIiB.

YciM AiTAM MPOBOMWIIM 3arallbHOKIIIHIYHUN ODJIs] 3
OLIIHKOIO TSDKKOCTI CTaHy; BU3HAUEHHS YacTOTH JNXaHHS,
carypauii ~ kucHoo  (Sp02);  OIIHKY  BHPaKEHOCTI
OpOHXOOOCTPYKTHBHOTO  CHHIPOMY 3a  KJIIHIYHOIO
IIKaJIOK0; 3arallbHUH aHaii3 KpoBi; C-peakTHMBHUH OLIOK.
Buznauenns GiomapkepiB VCAM-1 Tta CCl6: s
nabopaTopHOTO aHamily y [iTed 3milicHIoBamd 3alip
BEHO3HOI KpOBI B mepmi 24 TOOWHMA TOCHITaji3arfii.
Konnentpanii VCAM-1 ta CCl16 BU3Hauanmum MeTOaOM
TBepAodasznoro imyHopepmentHoro ananizy (ELISA) i3
BUKOPHCTAHHSM CTaHIAAPTHUX KOMEPIIMHUX TECT-CHCTEM
BIJIIOBITHO 0 1HCTPYKIIiii BUPOOHHKA.

[IpoBeneHa oOIlliHKAa MATOrCHESTHYHHX B3a€MO3B’S3KIiB
nUsixoM  aHanizy 3anexxsocti piBHiB VCAM-1  Bin
BUPAXXEHOCTI cucTeMHoro 3amnanenHs; 3B’s30k CC16 i3

64

KJIIHIYHOI TSDKKICTIO OpOHXIOJITY; CHIBBIJHOIIEHHS
VCAM-1/CC16 sik moka3HHK OamaHCy «3amaleHHS —
SHiTeNMabHUA  3aXUCT»; KOPENsIiro OioMapkepiB i3
MOKa3HUKaMU caTypalii, 94aCTOTH JTUXaHHS Ta TPUBAIOCTI
rocmitanizarii.

OOpoOKy pe3ynbTaTiB BUKOHYBAJIH 3 BUKOPUCTaHHIM
nmakera craTucTHYHuX mporpam (Statistica / SPSS / R).
3acTOCOBYBaM TEPEBIPKY HOPMAIBHOCTI  PO3MOALTY
(Shapiro-Wilk); omucoBy craructuky (M £ SD a6o Me
[IQR]); t-xpurepiit CreiomenTta abo U-kputepiiit ManHa—
Virni; xopemsiiiauii ananiz Cripmena (r); ROC-anani3
JUTS. OLIIHKH JIarHOCTUYHOI I[IHHOCTI MapKepiB. Pi3HUIO
BBa)KaJId CTAaTHCTHYHO 3Hauymioro mpu (P < 0,05).

JlocnimKeHHsT TPOBEICHO BIAMOBITHO /0 TPHHIMIIIB

IenbciHcbkol  nmexmapariii. IIporoxon CXBAaJICHO
JIOKAJILHOI0 KOMici€ro 3 OioeTuku. baTbku abo0 3aKOHHI
MPEICTABHUKU JiTen MiAMACYBaTH MMUCHMOBY

iHpOpMOBaHy 3roAy Ha Yy4YacThb Yy [IOCHI/KCHHI Ta
BUKOPHCTAHHS 010JIOTIYHOTO MaTepiay.

Pe3yabTaTn 10c/igKeHHs Ta iX 00roBopeHHs

V npocaimkenns Bxiroueno 40 mgiteit BikoM Big 1 mo 24
MicsamiB (Memiana — 8,7 wic). Y Oimemiocti  mitTei
OpOHXIOJIT PO3BMHYBCS Ha T TOCTPOi pecmipaTopHOL
BipycHO{ iH(eKILii 3 TUHOBUMHU KIIHIYHHUMH IPOSBAMHU:
taximuoe — y 100 % miteit; ekcmipaTopHa 3aauiika — y 36
(90 %) niTeii; BTSATHEHHS MOAATIAMBHX MICIb TPYIHOL
KIiTkd — y 36 miteit (90 %); 3Hmkenns SPO2 <95 % —y
100 % mamientiB. CepeaHs TPHUBATICTH TOCHITaTi3aIii
cranoBmia (7,8 + 2,3) mio.

B obcrexenux mireil i3 OpOHXIONITOM BHUSBICHO
CTaTHCTUYHO 3Hauymie migBumieHHs piBHI VCAM-1 y
cupoBatmi kpoBi (92,8 + 3,12) ar/mx ta 6yB y 2,4 pasa
BUIINHI 3a TaKWUi y IiTel KOHTpoIbHOI rpymH (38,6 + 3,48)
ar/mi, OR=2,2; 95 % Cl, (1,49-8,380), (p < 0,05).

IMigsumenass VCAM-1  cBiguuTh NP0 aKTHUBAIIIIO
CYJIMHHOTO  €HJOTENil0 Ta IHTEHCHUBHY  MIirpaito
IMYHOKOMITETEHTHUX KIJIITHH Yy 30HY 3amajieHHs IpiOHUX
JMUXaNbHUX NUBIXIB. Y AiTeH i3 OUIBII TSHKKUM Mepedirom
oponxionity piBerb VCAM-1 OyB IOCTOBIPHO BHIIUM,
HDK TIpU CeperHBOTSHKKOMY Tmepediry (p < 0,05), mpo

MIATBEPIXKYE HOTO POk sSK MapKepa aKTHBHOCTI
3aMaJbHOTO MPOIIECY.
Pieap CC16, 4K TOKa3HWKAa  YIOTKOJKCHHS

OpOHXIOJSAPHOTO EIITENiI0, Y AiTeH OCHOBHOI TPYIIH TAKOXK
nmoctoBipHO Binpi3usaBcs (33,4 + 2,34) ur/min Ta 6yB y 1,8
pa3a IOCTOBIPHO BHIIHMM, HIX y JiTeH KOHTPOIHHOI TPy
(18,8 + 1,64) ur/mn, (OR=2,3; 95 % CI 1,14 — 10,28, p <
0,05).

OaHak y IiTeH i3 BUPaXKCHOK OPOHXO0OOCTPYKIIIEID
criocrepiraiacst HaiO1IbI 3HauHa 3MiHa piBHs CC16, fioro
3HmkeHHs 1o (12,8 + 1,04) ur/mi), mo Bkazye Ha #Horo
y4acTh Yy MeXaHi3Max JIOKQJIFHOTO IPOTU3AMalbHOI0
3aXHCTY.

VY mojanslioMy NpOBEAECHWH KOPESILIHHMN aHaji3
GiomapkepiB i3 KJIIHIYHMMH NOKa3HHKaMu. BcTaHOBIEHO
CTaTHCTUYHO 3HAYYIIi B3a€MO3B’s13kH MiXk piBHeM VCAM-
1 i gacrororo muxanns (r = 0,45; p < 0,05); mixk VCAM-1
i TpuBaicTio rocmitamizamii (r = 0,53; p <0,05); mixxk CC16
i piBHeM carypauii kucHo (I = 0,48; p < 0,05) Ta mix
cmiBBimHomenusiv ~ VCAM-1/CC16 i TsKKicTiO
6porxooberpykiii (r = 0,46; p < 0,01).
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Otpumani  pe3yibTaTH  CBiq4arh, [0  YUM
IHTEHCHBHIIIE  €HJIOTeJialbHe 3amajJieHHs (BUCOKUH
VCAM-1), TuM TsDKUHA KTiHIYHANA 1epedir OpoHXiomiTy,
toxi sk 3MiEn CC16 BimoOpakaroTh CTYIiHE YIIKOIKEHHS
Ta KOMITEHCATOPHOI BiIIOBIi OpOHXIANEHOTO EHITEIiIo0.

Amnaniz piarHoctuyHol wiHHOCTI Oinka CC16 y
CHpOBATIi KPOBi [iTE€li MaIIOKOBOTO BiKy, XBOPHX Ha
OponxioiT, 3acBimuumB, 1o mwioma AUC mig ROC-kpusoro
cxiana 0,903 [0,769-0,964 95 % CI]. Touka Bigciuku
3HaXOJUTHCS Ha PiBHI 15,2 Hr/mi i3 wyTnuBicTio 82,3 % Ta
cneudivnictio 93,5 %; aiarHocTnuHa TouHiCTh (Ac)
(76,57 %), MPOTHOCTUYHICTH ITO3UTUBHOTO pE3yJbTATy
(PVP) (73,51 %) Ta NpPOrHOCTHYHICTh HETATHBHOTO
pesynbraty (PVN) (82,5 %).

HeoOximHo 3a3HaumTH, MmO Yy AiTed, XBOpPHX Ha
Oponxionit uytnuBicte 3HaueHHs VCAM-1 cranoBmia
77,7 % nipu crierudigrocTi 81,9 %; uroma AUC mix ROC-
kpuBoro ckianma 0,702 [0,383-0,902 95 % CI], Touka
BiJICIYKH 3HAXOOUTHCA HA PiBHI 7,33 HI/MIT; AlarHOCTHYHA
TO4HICTB (Ac) (69,57 %), IPOrHOCTUYHICTH MTO3UTHBHOTO
pesyasTaty (PVP) (67,79 %) Ta mIpPOrHOCTUYHICTH

HeratuBHoro pesyibTary (PVN) (75,00 %). Omxe,
komOinoBane BukopucranHs VCAM-1 Tta CC16
IiIBUIIYBaJO MPOTHOCTUYHY TOYHICTH OLIHKH Iepediry
OpOHXIOMITY.

TakuMm 4MHOM, OTPUMaHi JAaHi JT03BOJIAIOTH PO3IIIIATH
OpOHXIOJIT SK MPOIIEC, Y IKOMY OJHOYACHO Pealli3yIoThCs
nBa B3aemoroB’s3ani  MexaHismu: VCAM-1-3anexHa
SHJIOTEeNialbHA ~ aKTUBALlisl, SKa  NOPU3BOAUTH 1O
PEKPYTHHTY JICHKOLMTIB, NOCHJICHHSA 3allaJieHHSA Ta
Habpsiky Opomxion. IMopymenns ¢ynkiii club-kmiTian
(CC16), y cBoto d4epry, CIpHs€ 3HHKEHHIO JOKAIBLHOTO

POTH3aMaTbHOTO KOHTPOJTIO, YIIKOKECHHIO
eniTeNialbHOro Oap’epa Ta (dbopmyBaHHS
OoponxooOcTpykiil. JlucOamanc Mik Mpo3anaJbHUMH

mexanismamu (VCAM-1) Ta enitenionpoTeKTOPHUMHU
¢akropamu (CC16) BH3HAYae KIIHIYHY BHPAXKCHICTH
OpOHXIOJIITY y JiTEH paHHBOTO BIKY.

OTpuMaHi pe3ynbTaTd AOCTIDKEHHS MOTIHOMIOI0TH
CydacHe ysBICHHS IPO IaTOreHe3 OpOHXIOomiTy y JiTed
MaJIFOKOBOTO BIKY SIK CKJIaJHOTO 0OaraTOKOMIIOHEHTHOTO
mpolecy, 0I0 BKIIOYAE IIOEAHAHHS EHAOTENalbHOI
IUcyHKINT, IHTEHCHBHOI IMyHO3amajxbHOI BIiAMOBimI Ta
YIIKO/DKEHHsT OpPOHXIOJSIPHOTO emiTenito. Y mnaroreHesi
OpOHXIOJITY eHIOTENiadbHa aKTHUBAI[l € KIFOYOBOIO
JIAHKOIO ~ 3amajicHHs. BusBIeHE MiABUILEHHS PIBHA
VCAM-1 y nitedl i3 OpOHXIONITOM HIiATBEPIXKYE, IO
CHCTEMHA aKTUBALlisl CHAOTENIIO € BAXIIMBUM MEXaHI3MOM
po3BuTKy 3axBoproBanHsi. VCAM-1 3a0e3mneuye aaresiro
JIEHKONUTIB IO CyTMHHOI CTIHKY Ta IX IMOJANBITY MIirpaIiiio
y TKaHWHY JIereHb, M0 crhpuse  (GopMyBaHHIO
NepuOpOHXiaIbHOTO  3amalieHHs, HaOpsAKy  CIM30BOI
O00OJIOHKH Ta 3BY)KEHHIO TIPOCBITY APIOHHUX IHXAIbHUX
mursxis [ 12].

Kopensmisns Mk piBaem VCAM-1 1 xiniHiYHEMH
MTOKa3HUKAMH TSDKKOCTI (TaxilmHoe, 3HIDKEHHS caTypariii,
TPUBATICTh TOCHIiTaNi3allii) CBITYUTh, IO IeH Mapkep
BioOpaxkae He JHWIIe HAsABHICTh 3amaJieHHs, a 1 Horo
inTeHcuBHICTh. Takum  umbnom, VCAM-1  moxHa
pO3MIIAAaTH SIK 1HIUKATOp aKTUBHOCTI E€HJOTeJalbHO-
JIEMKOIIMUTApHOI B3a€EMOJII, sKa BH3HAYAa€E BHPAXKECHICTh

00CTpyKIIil OpoHXioJI.
binox CC16 Binmirpae Baromy ponb y MiATpUMAaHHI

emiTeNmanrsHOr0  ToMeocTa’y.  BcraHOBieHI  3MiHH
koHrneHnrpanii  CCl6  AeMOHCTPYIOTh  MOpPYIICHHS
¢dyHkuionansHoro crany club-xmituH — OCHOBHOTO

JDKepela LbOro MNpoTeiHy B AWUCTAIBHUX AUXAIBHUX
uusixax. CC16 BHKOHYyEe BaKIIUMBY MPOTH3aMalbHy Ta
UTONPOTEKTOPHY PO, OOMEXYIOUH  MPOIYKIIO
Npo3analbHUX MeIiaTopiB, OKCHUIATHBHUHA cTpec i
VIIKOKEHHSI emiTeniro. 3HmwkeHHs Ta au3peryssiis CC16
npu  OpOHXIONITI MOXE CBIAYMTH TPO BHCHAKEHHS
JIOKAIBHUX MEXaHI3MIB 3axHCTy, [0 INPHU3BOAUTH [0
MiIBUIEHOT NPOHMKHOCTI  emiTemanbHoro  Oap’epa;
MOCWJICHHS 3amalibHOi BIAMOBIMI;, TIMEpPCEKpeIil Ciau3y;
dhopMmyBaHHS TPaH3UTOPHOL OpoHXiaTBHOT
rineppeaktuBHocTi [10].

Otpumani Hamm acomiamii Mik piBHem CC16 i
MOKa3HUKAMH  OKCHTEHAIlil  HiATBEepIKYIOTH  HOTO
3HAYCHHSA SIK MapKepa yIIKOKCHHS TUCTATbHUX BIIILTIB
OpOHXialBFHOTO JIepeBa.

BusBnennit aucbamanc Mix piBHaMu VCAM-1 ta
CC16 y cupoBartiii KpoBi BimoOpaxae 1X MaTOreHETHYHY
B3aeMOJiI0 mpu Opouxiomiti. OmHAM i3 HaWOUIBII
MOKa30BHX PE3YJIbTATIB JIOCHIIPKEHHS! € BCTAHOBJICHHH
B32€MO3B’s130k MK migBumeHHsM VCAM-1 1 3minamu
CC16. lle no3Bousisie po3risiiaTH OpOHXIOMIT SIK CTaH
NOpYyLIEHOT piBHOBArd MiXX IIPO3araibHIMK MeXaHi3MaMu
(eHmoTemianpbHa AKTUBAIls, KIITHHHA I1HQUIBTpAaIis),
eMiTEeNIIONPOTEKTOPHUMH MEXaHi3MaMu (aHTH3anaibHa JIist
club-xmitun).

Takuit nucOamanc CTBOPIOE YMOBH ISl TIPOJIOHTAIIIi
3anaJieHHs] HaBiTh MICIs eNiMiHaIlil BIpyCHOTO areHra Ta
MOXE TOSICHIOBATH PO3BUTOK PELMJAWBHOIO CBHCTSIYOIO
MUXaHHS y YaCTHHH JiTed TMicas IEePEHECCHOTo
Oponxiomnity [14].

Orxe, mpakTuyHa MiHHICTh Bu3HaueHHS VCAM-1 Ta
CCl16 mnomsrac B MOXJIMBOCTI paHHBOI cTparhdikaiii
TSDKKOCTI  OpOHXIOJIITY; NPOTHO3YBAaHHS  TPHBAJOCTI
nepeOiry 3axBOpPIOBAHHS; BHSBJICHHS IiTEH i3 PU3NKOM
3aTSDKHOTO a00 PeUIMBHOTO OOCTPYKTHBHOTO CHHIPOMY
Ta IMOBIPHO TIepCOHATI3AMI MIAXOIB O MOHITOPHHTY Ta
teparmii [13, 15].

KommiekcHa omiHka X MapKepiB MOKe BimoOpaxkaTn
HE JWIIe IHTEHCHBHICTh 3alajeHHs, a W 3JaTHICTh
peCmipaTOpHOrO  CMITENI0 [0 BIAHOBJICHHS, M0 €
Ba)XJIMBUM JUIs TIPOTHO3Y.

OOMexxeHHsI JIOCITIJDKEHHS: JOCIIDKEHHS Ma€ IIeBHi
OOMEXEeHHSI BIJHOCHO HEBEJIMKOTO0 00csry BHOIPKH;
0JTHOPa30BOT0 BU3HAYECHHS OioMapkepiB 0e3 ANHAMIYHOTO
CIIOCTEPEKEHHS; BIJCYTHOCTI JJOBIOCTPOKOBOTO aHANI3y
(hopmyBaHHS OpoHxianbHOi TrirneppeakTHBHOCTI;
TeTEepPOTeHHOCTI BipyCHUX 30YIHHUKIB, 10 MOTJIM BIUTMBATH
Ha IHTEHCHBHICTh IMYHHOI BiAIIOBi/i.

[Momampmi mociimkeHHS NOTPEeOYIOTH PO3MIUPESHHS
KOTOPTH TAIiEHTIB, OLIHKU AWHAMIKH MapKepiB y Mmporeci
JIKyBaHHA Ta BHUBUYCHHS X NPOTHOCTHYHOTO 3HAYEHHS
100 PO3BUTKY NOBTOPHUX €Mi301B 00CTPYKILii.

BucHoBku

1. BpouxiouiT CYTIPOBOJIXKYETHCA MO€HAHHAM
€HJ0TENIAIBHOTO 3arnajieHHs Ta YILKODKEHHS
OponxionsipHoro emitemito. VCAM-1 € wmapkepom

65


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKHit Meauunmii BicHuk. 2026. T. 30, Ne 2 (118)

OpuriHajibHI TOCITIHKSHHS

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

IHTEHCUBHOCTI
€ KIHYOBUM

aKTHBalil CYAMHHOTO EHJOTENiI0 Ta
kiituHHOl iHGUIbTpauii. bimok CC16

MHEBMONPOTEeKTOpHUM  OinkoM  Club-xmitun, — sikuid
oOMeXye  3amajieHHs,  OKCHAATHBHMH  cTpec i
PEMO/IETIOBAHHSI.

2. Tuc6ananc mix migsumieanM VCAM-1 1 3MiHeHHM
piBaeM CC16 BimoOpaskae TSHKKICTB mepediry OpoHXiomiTy
Ta CHOTHIT 3aTATBFHOI BiAIOBIII.

3. KoMruiekcHe BH3HAYeHHs LUX OiOMapkepiB Mae
MEePCIIeKTUBY  [UISI  TEPCOHANII30BAaHOI  JiarHOCTHKH,
MIPOTHO3YBAHHS Ta MOTEHINIHHOI TapreTHOI Tepatmii y miteit
MaJIFOKOBOTO BiKY.

IlepcnekTHBY MOAATBINMX AOCTITKEHD

[Mormubnene BuBuenHss pomi CC16  BiakpuBae
MOTEeHLIHI MOXIJIUBOCTI CTBOPEHHS HOBHX
TEpaNleBTUYHHUX CTPATETiH, CIIPSIMOBAHUX Ha BiJHOBIICHHS
enitenanpHoro ©Oap’epa Ta MoauQikalilo 3arnaibHOl
BignoBigi. Onaouacro VCAM-1 Moxe po3riissgatucs sk
MIIIIEHB JJIs1 KOHTPOIIO MATOJNOTIYHOI KIIITUHHOI Mirpamii
MIPH TSHKKOMY TIepediry OpoHXIomiTy.

Konduiikr  inTepeciB. = ABTOpHM  JHEKIapyIOTh
BiJICYTHICTb KOH(IIKTY iHTepeciB, 30KpeMa (piHaHCOBHUX,
OCOOWCTICHHX YHM IHIIMX, OI0 MOTJIM OM BIUIMHYTH Ha
MPECTaBICHE JOCHIHKEHHS 1 HOTO Pe3yIbTaTH.

®dinancyBanns. JlocniKeHHS TpOBOAMWIOCA 0Oe3
(hiHaHCOBOT MIATPUMKH.
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I[H®POBHH IHCTPYMEHT « CHECK ME» AK CITOCIF ITIIBHII[HTH PIBEHbD

BAKITAHAIIT ITALTIEHTIB

ILnvkoe O.B.Y, Cem’anie M.M.?

YVarczopoocvruil nayionansruil ynisepcumem, M. Yoczopoo, Ypaina
2Bykosuncokuti deporcasnuii meouunuii yuisepcumem, m. Yepuisyi, Vipaina

Knrouosi crosa: yupposi
IHCMpYMeHmu, 8aKyuHayis
00pOCUX, NEPEUHHA MEOUYHA
donomoea, Check Me, yxeanenns
KNIHIYHUX PIUeHb, NCUXIYHE
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Pesztome. Lugpposuii incmpymenm Check Me sx cnoci6 nidsuwumu pisens
saxkyunayii nayienmis. JJani cyuacHux 00caiodicensb ceiouamo, uwjo iHmepaKmueHi
ma nepcoHaniz08ani Yu@poesi IHmepeeHyii MoJCyms RIOBUWLYEAMU 20MOGHICMb
00 eakyuHayii ma Qaxkmuune OXONJEHHs WEeNIeHHAMU, O0COONUBO Npu
BUKOPUCMAHHI 8 YMOBAX NEPEUHHOL MeOUUHOI O0noMo2u.

Mema oocnidscenna — oyinumu 6naue Yyuppoeoeo iHCMpymeHma NiOMPUMKU
yxeanenns piwens Check Me na pisens eaxyunayii ceped dopocaux nayicnmis y
3aK1a0i nep8UHHOI MeOUUHOT 00NOMO2U.

Mamepian i memoou. IIposedeHo 00HOYEeHMPOBe OOCTIOHCEHHA MUNY
«do-nicas-oocnioncennsy (hefore—after study) y saxnaoi nepsunnoi meouunor
donomoeu. Bruroueno nayicumis éikom > 18 pokis, saxi 36epmanucsi 00 KIiHIKU 6
nepioou 0o ma nicis imnaemenmayii yugposozo incmpymenma Check Me.
Ipoananizosano oani 6ausvko 3000 nayienmis. 3a kpumepismu 6KIIOHEHHS
8i0ibpano ouzvko 80 ocib. [Hcmpymenm suKopucmogysascs nayieHmamu 00 ma
nio yac amoOyiamopHo20 Npuiiomy 01 QOPMYBAHHS DPEKOMEHOAYill U000
HeOOXIOHUX wjenyienb GION0GIOHO 00 UUHHUX peKkomeHoayit. OCHOBHUM
NOKA3HUKoM 0y8 cepedHill pieeHb 6aKkyuHayii Ha 00HO20 RNAYieHmMA.
Cmamucmuynuil ananiz nposoounu 3 sukopucmanusam t-kpumepiro Cmorodenma
0na  He3anedcHux 6ubipox i3 pospaxyukom 95% Oogipuozo inmepesany,
cmamucmuyno snawywumu 8axcanu giominnocmi npu (p < 0,05).
Pesynomamu. Ilicia imnaemenmayii incmpymenma Check Me cepednii pisens
saxyunayii 3pic 3 (1,08 = 1,0), (n = 16) oo (1,96 = 1,0), (n = 57). Pisnuys
cepeonix cmanosuna 0,88 (95% JI 0,33—1,43). Ilpu nopieusanui He3anedicrux
8UOIpoK ompumano cmamucmuyro 3nauyuy pisnuyio (t = 3,11; p = 0,003), wo
C8I0YUMb NPO O0CMOBIpHEe NIOGUWEHHSL PIBHS BAKYUHAYIT NICI 6NPOBAOIICEHHS
IHCmMpyMeHma.

Bucnoexku. Buxopucmanus yupposozo incmpymenma niOmpumKu yXeanieHHs.
piwens Check Me y npaxkmuyi nepeunnoi meouunoi donomoau cmamucmuyHo
3Hauywe nioguwye pisenv gaxyunayii ceped dopocaux nayicumis. Ompumani
pe3yibmamu niomeepoiCcyoms nepcneKmueHiCms 3aCmMocysamnHs
NePCOHANI308AHUX  YUPPOBUX [HMepBeHYill O0ni NOKPAWeHHA OXONJeHHs
BAKYUHAYIEIO MaA MONACYMb OYymMu NIOTPYHMAM OJis NOOAAbULIUX OOCHIOHNCEHb 3
OinbLULO10 BUDIPKOIO.

THE CHECK ME DIGITAL TOOL AS A WAY TO INCREASE PATIENT VACCINATION

RATES

llkov O.V., Semianiv M.M.

Key words: digital tools, adult
vaccination, primary health care,
Check Me, clinical decision
making, mental health, war,
diagnostics.

Bukovinian Medical Herald. 2026.

V. 30, Ne 2 (118). P. 67-71.

Resume. The digital tool Check Me as a means of increasing patient vaccination
rates is discussed. Recent research indicates that interactive, personalized digital
interventions can increase vaccination willingness and coverage, particularly
when used in primary care settings.

Obijective of the study — to evaluate the impact of the Check Me digital decision-
making support tool on vaccination rates among adult patients in a primary care
facility.

Materials and Methods. A single-center before-after-study was conducted at a
primary care facility. Patients aged >18 years who visited the clinic during
periods before and after the implementation of the Check Me digital tool were
included. Data from approximately 3,000 patients were analyzed. Approximately
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80 individuals were selected based on the inclusion criteria. The tool was used
by patients before and during outpatient visits to generate recommendations for
necessary vaccinations in accordance with current guidelines. The primary
outcome measure was the average vaccination rate per patient. Statistical
analysis was performed using Student’s t-test for independent samples with a
95% confidence interval.

Results. Following the implementation of the Check Me tool, the average
vaccination rate increased from 1.08 + 1.0 (n = 16) to 1.96 + 1.0 (n = 57). The
difference in means was 0.88 (95% CI 0.33-1.43). A statistically significant
difference was found when comparing independent samples (t = 3.11; p = 0.003),
indicating a significant increase in vaccination rates following the tool’s

implementation.

Conclusions. The use of the Check Me digital decision-support tool in primary
care practice statistically significantly increases vaccination rates among adult
patients. The results confirm the potential of personalized digital interventions to
improve vaccination coverage and may serve as a basis for further studies with

larger samples.

Beryn. BaknwHamis  3anmmaeTbes  OOHEM i3
Halie()eKTUBHIINX 3aX0/iB MPOQIIAKTHKY 1HPEKIIHHIX
3aXBOPIOBaHb, OJIHAK DPIBEHb OXOIUICHHs BaKI[MHAIIEIO
cepell JIOPOCIIOTO HaceleHHs B 0aratbOoX KpaiHax
3auIaeTbess HepoctatHiM [1]. Po3sutok mmdpoBoro
CBITY B)XE€ BiJI3HA4UMB BIUIMB IIM(POBUX IHCTPYMEHTIB Ha
i BUIIEHHS TIPUXAIBHOCTI IO BAKITUHAIIT, OCKIIEKA BOHU
MOJXXYTh BIUIMBATH Ha OOI3HAHICTH TMAIli€HTIB, 3MIHIOBATH
iX CTaBJCHHS 10 BaKIMHAIII Ta IMiABHUIIYBAaTH TOTOBHICTH
YXBAJICHHS PpIMIeHHS Iono0 BakuuHamii. Jlo Takmx
IHCTPYMEHTIB Halle)KaTh, Hanpuknaa: SMS-HaranyBaHHs,
MOOITBHI Ta BeO-IOJATKH, OCBiTHI OHJIaHH-TIIaT(OpMHU,
CoLianbHI Mepexi, 4aT-00TH, irpoBi MPOTpaMu, a TaKOX
NepCOHAJI30BaHi CUCTEMHU MIITPUMKH YXBaJICHHS PillICHb.
3a JaHUMM CHCTEMAaTHYHUX OTJISJIIB, TaKe BUKOPUCTAHHS
PI3HHMX CHCTEM HarajJyBaHb JUIsl MAIL[IEHTIB 30KpeMa Ta Jyis
ME/IMYHUX IPAliBHUKIB Y LUIOMY € OZHUM i3 HaiOUIbII
epekTuBHUX nudpoBux miaxoxiB [2]. Hanpuxiax, B
OJTHOMY 3 JOCIi/KeHb BUKOPHCTaHO METO]l Ha/ICHIJIaHHS
SMS-moBiioMIIeHh Ta EICKTPOHHUX HAaraxyBaHb, IO
ACOIIFOBANIOCS 31 CTATHCTUYHO 3HAYYIIUM ITiIBUIICHHIM
piBHSA BakmmHAIi1, 30kpema npotu BILI (Bipycy naminomu
mronunan) Ta COVID-19, 0co0muBO y BUMAAKaX MOEAHAHHS
HaragayBaHb 3 KOPOTKUMH iHpOpMaiHHIMH
noBigomieHHsMH [3, 4]. OcBiTHI BeO-pecypcH Ta MOOIIbHI
JIOJATKM MOXYTh TIOKPAllUTH pIiBeHb 3HAaHb, BOHH
(OpMyIOTh TO3WTHBHE CTaBJCHHS Ta MiJIBUILYIOTh
TOTOBHICTB JIO0 BaKIMHaIlil, OJTHAK X BIUTUB Ha CaM IpoIec
MPOBEJICHHS BAaKIMHAII € MEHII CTAaOUThHUM, SIKIIO
BUKODHCTOBYBAaTH Il  MeroJ, 0e3  J0JaTKOBUX
MMOBEIIHKOBUX 1HTEpBEHIN [5, 7]. [HmumM BaxmuBuUM
IHCTpYMEHTOM y ()OpMyBaHHI CTaBJICHHS JI0 BaKIMHALI €
comianbHi Mepexi. JIoCHiUKeHHS IOKa3yrmTh, IO
IHTepaKTHBHI, Opi€HTOBaHI Ha  fmiamor  (opMmaTh
KOMYHIKalii MiIBUIIYIOTh piBEHb MJOBIpH, 3HAaHb Ta
HaMipiB BaknuWHYyBaTuCs. | pa3oM 3 THM OJHOCTOPOHHI
iHhopMaIIiiiHi TOBIIOMIICHHS, 0€3 MOKIHBOCTI B3AEMOIIT,
BILUIMBAIOTh TEPEBAXHO Ha OOI3HAHICTH, ajie 3HAYHO
MEHIIIE MOXYTh BIUIMHYTH Ha MOBeAiHKY [6, 8, 9, 10].
Bukopucranns  irpoBux uugpoBHX IUaTGopM  Ta
IHCTPYMEHTIB TaKO)X MOXXE€ BUSIBUTH MO3UTHBHUI BIUIUB
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Ha TOTOBHICTh BAaKIIMHYBATUCSI Ta C(HOPMYBATH ITO3UTHUBHE
CTaBJICHHS JI0 BaKIMHALlii, X04a 111010 BIUTUBY Ha peajibHe
OXOIUJICHHSI BaKIIMHAIIIEI0 JaHI MOKH IO oOMexeHi [7].
Oco0aMBHi iHTEpeC BHKIMKAIOTH IEPCOHANI30BaHI BeO-
JIOZIATKU Ta CUCTEMH IMIATPUMKHU YXBaJEHHs pillleHb, SIKi
BPaxOBYIOTh 1HIMBIIyaJlbHI XapaKTEpPUCTHKHU TAIli€HTa, a
TaKOX MOro BaKUMHAIBHHNA cTaryc. Taki iHCTpyMeHTH
MOXYTh IIBUIIYBAaTH piBEHb IOBIPH JO BaKIWHAIIT,
BIICBHEHICTh B YXBaJICHOMY pIIICHHI Ta BIUIMHYTH Ha
3aBepITyBANBHICTh BaKIMHAIBHUX ceciid [5, 7, 11, 12].
OkpeMy Tpyly CTaHOBISATH PO3MOBHI dYaT-00TH, SKi
BHUKOPHCTOBYIOTh TIPUHINIH MOTHBALIHHOTO
IHTepB’IOBAaHHA Ta TEOpi TOBEMIHKH, IO O3BOJIIE
MIABHIIYBAaTH TOTOBHICTH 10 BaKIIMHAILII1, pIBEHb JOBIPH Ta
3HIKYBaTH BaraHes mojao merviess [13, 14]. 3naunoro
Miporo Ha e()eKTHBHICTh IIM(POBHX MIATHOPM BILTUBAE 1X
JU3aiiH. Haiikpanii ~ pe3ynpTaTd  AEMOHCTPYIOThH
IHCTpYMEHTH, SIKi Oy CTBOpPEHI BpaxoOBYIOUHM IMaTEpPHU
MOBEIIHKM, a TAKOX Ti, IO MAIOTh Pi3HI IHTEPaKTHBHI
(opmaTi 3 MOXJIMBICTIO [iaJloTy YW TIPOCTOpPY JUIS
JIOZIATKOBHX 3alUTaHb Ta MEPCOHANI30BAHUM KOHTEHT [6,
9, 13]. Bonmnowac, BaXXIWBUM 3aBIAaHHAM NH(HPOBUX
CTpaTeriii € mpoTuzis Ae3iHdopmartii, MUpoKe MOMTHPEHHS
SIKOi B IHTEpHETI MOXe 3HIDKYBATH JIOBIPY J0 BaKIIMHAIII1
Ta piBeHb OXOIUIEHHS IereHHsamu [9, 14, 15]. 3 orasny
Ha IIe, BUKOPUCTaHHS HIU(PPOBUX IHCTPYMEHTIB MiTPUMKH
YXBaJICHHsl pillleHb Y TMPAaKTHUIl [EPBUHHOI MeAWYHOI
JIOTIOMOTH MOXK€ OYTH HEpCHEKTHBHUM ITIXOJOM JUIs
MiZBUINCHHS PIBHSA  BakIUHAIII cepel  J0pOCIIOro
HaceJicHHA. ToMy, BpaXOBYIOUH OTPUMaHy iH(OpMAIIiFo,
YXBJICHO PIIICHHS NOCTIOUTH €()EeKTHBHICTH IHU(POBOI
miarpopmu Check Me, sxa ¢dopmye nepcoHanbHi
peKoMeHalii MIoA0 BaKIUHAIIl 3 YypaxyBaHHSIM BIKY,
crari, mpodecii.

Merta gocjigKeHHS — OLIHUTH PIBEHb OXOIICHHS
BaKIMHAIIIEI0O B JOPOCIOTO HACENEHHS JO0 Ta IIiCiA
immiemenTanii mudposoro incrpymenta Check Me na
npukiaani Bakiuad AI1-M (mudTepiiiHo-poTHIIPABICBHIA
AQHATOKCHH).

Marepian i meroau. J{ist 1aHOTO IOCIIJDKEHHS, SIKE
BUKOHAHO SIK OJTHOLICHTPOBE oOcepBarriiite
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no-micist-nocmimkenns (before-after study), o6pamo Ta
mpoaHaiizoBaHo naHi 61m3pko 3000 martieHTiB.
Kpurepissmu BrimtodeHHst Oynu: Bik > 18 pokis,
3BEPHEHHS 32 MEIUYHOIO JIOMIOMOTOI0 Y BH3HAYCHI
mepioan o Ta micas iMruteMenTanii iHcTpymenta Check
Me, HasBHICTh TOBHHUX JaHHX MIOAO0 BaKIMHAIHHOIO
CTaTycy Ta TPOBEICHHX  MIeTUieHb.  Kpurepismu
BUKJIFOUEHHS OyJH: BIACYTHICTH a00 (pparMeHTapHICTh
JAHUX TIPO BAKIMHAIIO, MEIUYHI MPOTHIIOKA3aHHS 10
meruieHb. [lopiBHIOBasHCS 1BI He3aIeXHI BUOIPKH.
Iuctpyment Check Me GyB iHTerpoBaHuii TiKapsMH Imia
gac amMOyIaTOpPHOTO NPUHOMY — SIK 3aci0 TIATPUMKH B
YXBaJIEHHI PIllleHb MO0 MPOBEACHHS PEKOMEHIOBAHUX
BaKI[UHAILIIH y IOPOCIINX, TAK i BIACHE CAMHMH MalliEHTAMU
3aKiagy. IHCTpyMEHT MICTHB TOpyd 3  IHIIOIO
iH(pOopMati€io Mmoo NPOoQiIaKTHKH, ANTOPUTM IEPEBIPKH
BaKIMHAJILHOTO CTATyCy MAalli€HTa Ta HaraayBaHHs LI0J0
HEOOXITHOCTI  MpOBeACHHSA  BakiuHaIii. OCHOBHUM
NOKa3HUKOM edekTuBHOCTI OyB cepenmHiii  piBeHb
BaKIMHAII HA OJHOTO TAIli€HTa, [0 BU3HAYABCS 5K
KUTBKICTh MPOBEICHUX a00 PEKOMEHIOBAHUX BaKIIMHAIIM
BIJIMIOBITHO JI0 1HIUBIAYaIbHOTO BAaKIIUHAJBHOTO CTATYCY.
JlocmikeHHsT BUKOHAHE BIAMOBIAHO 1O TPUHIIAIIB
lenbciHCbKOT  Jeknapaiiii, 3 YpaxyBaHHSIM ETUYHUX
CTaH/IapPTiB; yCi MAli€HTH, sKi mpoxoamtn pagauk Check
Me naBanm iHndopmoBaHy 3rogy Ha 0OpoOKy iH(popMaIrii.
CraTHCTHYHUH aHANI3 HaMH NPOBEICHO 3 BUKOPHCTAHHIM
METOIB ONMCOBOI Ta aHAMITUYHOI craTUCTUKN. KibKicHI
JaHl TPEACTaBJICHI y BUIUIALAI CEPEAHBOTO 3HAYCHHS Ta

3actocyBaHHsM  t-kputepito  CThIOAEHTa  OIIHEHO
BINOBITHICT MaHWX MPUIYIICHHSAM PO HOPMAIBHICTH
posmnofiny Ta piBHiCTH aucrnepcid. Jlns HOpiBHSHHS
CepeHIX 3HaYCHb MK HE3aIeKHUMHU IPYIIaMH 10 Ta MiCIIs
IMILIEMEHTALIIT panHuKa IOCHITHUIIBKA rpymna
BUKOPHUCTOBYBAJIa t-xpuTepiit CrplonieHTa TS
HE3aIeKHUX BHOIPOK. Pi3HUIO MU BBa)KaIM CTATUCTHYHO
3Hauymioro 1pu (P < 0,05). JlomatkoBo obuucmoBamu 95%
noBipunii iHTepBan (95% Cl) g pisHMIi cepenHix
3HAYEHb.

Pe3yabTaTu nocaixzkeHns Ta ix odrosopennsi. [Ticns
iMIUIeMeHTanii  mudpPOBOTO  IHCTPYMEHTa  MiATPUMKH
yXBaJleHHs KIiHiuHMX pimenb Check Me Big3naueHo
CTaTHCTUYHO 3HAYYIIE MTiABUIICHHS piBHs BakuHawii JII1-
M cepen HOpOCTUX MAIi€HTIB, AKi OTPUMYBAIA MEIUIHY
JIOTIOMOTY B yMoBax KiiHikd. OTpuMaHi pe3yibTaTH
CBiYaTh MO TMO3UTHUBHUI BIUIMB BUKOPHCTaHHS JaHOTO
IHCTpYMEHTa Ha MOKPAaLIeHHs PO UIaKTHYHOT CKIJIaJ0BOT
MEIUYHOI JIOIIOMOTH, 30KpeMa WIOA0 MiJBUILEHHS
MPUXWIBHOCTI NALi€HTIB 10 BaKI[MHAILIIT.

3a pe3ynpTaTaMu MPOBEICHOI CTATHCTUYHOI 00pOOKU
JaHux (Tabn.l) BCTAHOBICHO, IO CEPEIHIA IMOKa3HHUK
BaKIMHAIN{ y Tpym MO0 BIPOBAaHKEHHS NHU(POBOTO
incrpymenTa (N = 16) cranosus (1,08 £ 1,0), Toxi sik micis
ftoro BrpoBamkeHHs (N = 57) el mokazHuK 3pic 1o (1,96
+ 1,0). TakuMm 9HUHOM, CIIOCTEPIra€ThCS HiTKa MO3UTHBHA
IUHaMiKa, 10 BimoOpa)kae Maibke TBOKpATHE 3POCTAaHHS
CEepeIHhOTO pIiBHA OXOIUICHHS BAKIMHAIIEIO Cepex
JIOCTTIIKYBAHOT MOy JIAIIIL.

Tabruys 1

crapmaprHoro  Biaxunenns (M = SD). [Ilepen AOconroTHa pI3HHLS MDK CEpPeAHIMH 3HAYCHHSIMHU
Pe3yjbTaTil CTATHCTHYHOI 0OPOOKM JaAHUX
IMoka3uuk Ho (n=16) | ITicng (n=57) | A 95% ClI t p
PiBens BaknuHamii, M+ SD [ 1,08+1,0 | 1,96 £ 1,0 0,88 10,33-1,43 | 3,11 | 0,003

cranoBmia A = (0,88, 1110 Bka3ye Ha KIIHIYHO 3HAUYIIHA
eheKT  BOPOBAKCHHS  IHTCPBCHIIIL. Bizyasizarist
OTpUMaHuX pe3yibTaTiB (puc.l) 10JaTKOBO MiATBEPIKYE
HasIBHICTh BUPa)KEHOI TEHICHIIIT /10 3pOCTaHHS TOKa3HUKIB
paknuHarii [I1-M micns 3acToCyBaHHS IHCTPYMEHTA
Check. IIpu BH3Ha4YeHHI JOBIpYOTO iHTEpBATYy OTPUMAHO

B e B Nina
20

05

0.0

[lopacni nicns 18 pokis

Puc. 1. Pigenv oxonnenns saxyunayicio 00 ma nicjs

imnaemenmayii yugposozo incmpymenma Check Me
taki gani: 95% nosipunii inrepsan (Cl 95% = 0.33 — 1.43).
[Tpu mopiBHAHHI HAMU Ccepe/IHIX 3HAYEHB 3a JI0TIOMOTOIO t-
kputepito  CThloieHTa Uil HE3aJIeKHUX  BUOIPOK
OTPUMAaHO CTaTHUCTUYHO 3Hadymy piznumo (t = 3,11; p =
0,003).

OTpuMaHi pe3yNbTaTH y3TO/DKYIOTBCS 3 JaHUMH
Cy4acHHX HayKOBHX IOCIHI/DKECHb, SIKi IMiJTBEPIUKYIOTH
e(eKTUBHICTp TM(PPOBUX IHTEPBEHI y MiABHUIICHHI
piBHS BakuuHaIii. 30kpeMa, B OTHOMY 31 CHCTEMAaTHIHHUX
orysiniB Yanaiar H. Ta criiBaBTOpiB MOKa3aHo, o mugpoBi
OCBITHI Ta HarajyBaJibHi IHCTPYMEHTH JOCTOBIPHO
MI/IBUIYIOTH PIBEHb BaKIMHAIIi IPOTH BipyCy HaIliJoMU
moguad  HPV, o0cobnmBo 3a paxyHOK MOKpaIIeHHS
iHpopMoBaHOCTI Ta (OPMYBaHHS NPUXWIBHOCTI [0
memiedb [2]. Takox, 3a manumu bareykc E. Ta
cniBaBTopiB,  1MGPOBI  IHTEpBEHILIi,  BKIIIOYAIOYU
aBTOMAaTH30BaHi  HaraayBaHHsS Ta  iH(pOpMaIiiHi
wiaTGopMy, MalOTh 3HAYYIIMH IO3UTHBHUH BIUIMB Ha
oxorieHHs BakuuHauiero npotu COVID-19 [4].

KpiM TOTO, pe3ymbTaTu y3rOUKYIOTBCS 3 JaHUMH
omHOro 3 oriamiB aBTopiB OmoH A. Ta iH., Y SKOMY
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I AKPECITIOETHCS, IO 1HTErpaLis HU(POBUX TEXHOJIOTIH y
MporpamMu iIMyHi3amii JO3BOJISAE IMiIBUIIATH JOCTYITHICTH
BaKIMHAII Ta ONTHUMI3yBaTH TMIPOIEC yXBaJICHHI
KIIHIYHUX pillleHb. BaXXITMBUM € TakoX Te, MO IHQpOoBi

IHCTpyMEHTH  CHPHSAIOTh  CTaHAApTH3amii  MeJuIHOI
JIOTIOMOTH Ta 3MEHIICHHIO BIUIMBY JIIOACBKOTO (akTopy
[3].

Ille omuu cucremarnuynuii ornsan Jlimaiie P. Ta inH.
MoKa3aB, IO BHUKOPUCTAHHSA COI[AJbHUX Mefia Ta
nudpoBux KOMYHIKaIli THUX cTparerii crpusie
HiIBUILEHHIO PIBHSA JOBIpM /O BakUMHAIII, IO €
KITIOU0BHM (hakTOpoM y popMyBaHHI [TOBEIHKH MAIli€HTIB
[9]. Y cBoto uepry, mocmimkenns Kaciini ®. migkpectoe
poib nudpoBOro cepenoBumia y (GOpMyBaHHI CTaBICHHS
J0 BaKIMHALI], BKIFOYAIOYX SK MO3UTHBHHUI BIUTHB, TaK i
PH3HKH, TIOB’s13aHi 3 MOMIUPEHHSIM Je3iH(opMartii [8].

OxpeMo BapTO BIA3HAYUTH PE3yNBTAaTH IIE OTHOTO
JIOCTIKCHHS, #AKI MPOAEMOHCTPYBAIN €(EeKTUBHICTD
BUKOPHUCTAHHA MITYYHOTO 1HTENEKTY Y BATIIAMI U(DPOBHUX
ACHCTEHTIB I  MIABHMIICHHS  MNPUXWIBHOCTI 10
BaKIMHAIlll, IO € CHiB3ByYHHM i3 OTPUMaHHMH HaMHu
pesyibraTaMu o0 edexkTHBHOCTI iHCTpyMmeHnTa Check
Me [14].

TakuM 4YWMHOM, pE3yJNbTaTH JAHOTO JOCIHIIKEHHS
MiATBEPPKYIOTh  3arajlbHOCBITOBY — TEHJCHIIIO  IIOJIO
e(eKTUBHOCTI IHM(POBHX IHCTPYMEHTIB y IIiABHUIICHHI
piBHs BakmuHarii. OTpuMaHi IaHI CBiT9aTh MpO TeE, IIO
BITPOBA/DKEHHS CHCTEM IIATPUMKHN YXBAJICHHS KITIHIYHUX
pimieHp MoOXe OyTH IEepCIEeKTUBHUM HANPIMKOM JUIs
MIBUINEHHS ~ AKOCTI  NPOQITaKTHUHOI  MEIWYHOI
JIOTIOMOTH, OCOOJIMBO B YMOBaxX OOMEKEHHX PECcypciB Ta
HIBUIIEHOTO HABAaHTAXXCHHsI Ha CHCTEMY OXOPOHHU
3/10pOB’SI.

Ockinpku iHcTpyMenT Check Me ne nume minsuiiye
iHpOpPMOBaHICTh, a W CHpHA€ YXBAJCHHIO pIlllEHb Ha
OCHOBI iHAWBINYaTbHUX MEJUYHUX MTOKA3HUKIB, BiH MOXE
OyTH BHUKOPHCTAaHWN SK ONHUM 3 TaKUX IHTEPBEHIIIH.
IIpoTe oOMexkeHHSIM TOCTiIKeHHS OyTa HeBETIMKa BUOiIpKa
Ta BIJICYTHICTh KOHTPOJBHOI paHAOMI30BaHOI TPYITH, IO
3YMOBIIIOE€ TIOTPeOy B MOJANBIINX TOCHIHKEHHAX IS
MTOBHOIIIHHO]T OIIHKH e()eKTUBHOCTI IIU(POBOTO pagHUKA.

BucnHoBku. Bukopucranus nudpoBoro iHCTpyMeHTa
minTpuMku yxBaneHus pimiens Check Me y mpakrwi
MIEPBUHHOI MEIUYHOT JIOTIOMOTH CTATUCTUYHO JIOCTOBIPHO
mizBuIye piBeHb BakumHauii JII1-M cepen mopociioro
HaceleHHs. Pe3ynbTaTi JeMOHCTPYIOTh IEPCIIEKTHBHICTh
3aCTOCYBaHHS IMOJIOHMX IEPCOHANII30BAHUX IUIATHOPM
JUTSL TTiABUILICHHS OXOIUICHHS BaKIHMHALIEIO.

[epcnexTuBun NoJaJbIINX MOCTIIKEHDb.
Buxopucranas mmdpoBoro iHCTpyMEHTa MiATPUMKH
yxBanenns pimens Check Me y mpakTtuii mepBHHHOI
MEJUYHOI JIONOMOTM CTaTUCTUYHO 3HAYyILle ITiJBHILYE
piBeHb BaKIMHAIII cepell TOPOCIHX MarienTis. OTpuMaHi
pe3ynpTaTu MIiATBEPIKYIOTh MePCIIeKTHBHICTD
3aCTOCYBaHHS IIEPCOHANTI30BaHUX HU(PPOBUX IHTEPBEHIIIN
JUIS TIOKpAIlEHHs OXOIUICHHS BaKLMHAIIEI0 Ta MOXYTb
OyTH MIAIPYHTSIM /TSl HOAAIBIINX AOCII/KEHB 3 OUIBIIOI0
BUOIpKOI0. TakoXX BaXJIIMBO OLIHUTH IE€PCHEKTHBHHUN
BIUIMB JAaHOTO IHCTPyMEHTa MLIONO IHINMX BakIHMH Ta
CKPHHIHTOBHAX METOJIIB.

Konduikr  inTepeciB.  ABTOpH  [IeKIapyroTh
BiJICYTHICTb KOH(IIKTY iHTEpeciB, 30KkpeMa (piHaHCOBHUX,
OCOOWCTICHHX YHM IHIIMX, OO0 MOTJIM OM BIUTMHYTH Ha
MPeCTaBICHE JOCHIPKEHHS 1 HOTO Pe3yiIbTaTH.

®dinancyBanus. JlocmiKeHHS MpPOBOAMIOCA 0Oe3
(hiHaHCOBOT MIATPUMKH.
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Pestome. Ilposedeno  komniekcHuti  MOpgonociunuil  auaniz — po3eUmKy
KAUHONOOIOHOI  KICMKU — NPOMS2OM — PAHHbO20 — eMOPIOHAIbHO2O — Nepiody
oHmoeenesy (4-6 muoicnie  eHympiuHbOympobHo2o poszeumky BYP)), 3
VMOYHEHHAM NPOCMOPOBOI Op2aHizayii il 3a4amkie, GUAGIEHHAM KPUMUYHUX
nepiodis  CMAaHOGNeHHs. KICIMKOGUX CMPYKMYp ma iX 63a€MOGIOHOUIEHD.
Bcemanosneno, wo 6 4-1t musicoens KIuHONoO0IOHA KICMKA RPeocmasiena €OUHUM
ME3EHXIMHUM KOMNLEKCOM NPexopoaibH020 ma mpadexyisapHo20 NOX00JiCeHHs,
AKUL We He Mac YimKux Mmedxc, daie 3a0d€ NepsuHHy 6icb ma monozpagiio
ManuOymHix nepeoKIUHONOOIOHUX | 3aKAUHONOOIOHUX ceemenmis. Ha 5-my
MUACHI 8i00YBAEMBCS BUOKPEMIIEHHA CAMOCMIUHUX Me3eHXIMHUX KOHOeHCayill
3auamKie mina, BenuKux, MAnux Kpui ma KpuionodibHo2o 8i0pocmka
KAUHONOOIOHOL KICMKU, YOPMYSAHHS NEPULUX 30H MAUOYMHIX CUHXOHOPO3I8, WO
BUSHAYAE NOYAMKOBY Ce2MeHMAayilo mina KiuHonooionoi xicmku. Lllocmui
MUNCOCHb  XAPAKMEPU3YEMbCL  NepexooomM 00 PaHHbol  XOHOpugikayii,
MOpPONOSIUHUM — BUDIGHIOBAHHAM — 3AYAMKIE  Y30060/C  CepeOuHHol  Oci,
BCMAHOBNIEHHAM CMINIKUX NPOCMOPOBUX B3AEMOBIOHOUWEHb MIJIC neped- ma
3AKNUHONOOIOHUMU ~ KOHOCHCAYIAMY,  NOYAMKOM  (POpMYSaHHS — OLISHKU
mypeybKo2o cioia.

Ompumani pe3yrbmamu ymoyHIO0OMb NOCAIO08HICMb PAHHIX MOPGO2eHemuyHUX
nooill ma nokasyrmv, wo came y 4—6-u muoicoensb po36UMKY 3aKIA0AIOMbCSL
npoGioHi  NiHii pocmy, ceemeHmayis ma NPOCMOPO8I  83AEMO38 A3KU
KAUHONOOIOHOI KicmKu, AKi 8U3HAUAOms ocobaugocmi ¢popmysants cepeoHboi
yepenHoi AMKU Y NOOAbULUX emanax OHMo2eHes).

Mema Oocnidncenns - susgumu MOp@oa0ciuni 0cobaU8OCMi HopMysanHs ma
CMAHOBIEHHSL 3a4AMKI6 KIUHONOOIOHOT Kicmku npomsieom 4-6-20 muoicus BYP.
Mamepian i memoou. J{na npogedenus O0O0CHONCEHH euKopucmano 15
npenapamie 3apookis, 4-6-eo muocnie BYP, 3 konexyii kagpedpu anamomii imeni
M. I'. Typresuua. I[Iposedeno mopgonoeiunuii ananiz ma cepiiine 2icmono2iune
0ocnioxcents napaghinogux 3pizie, 3a0aApPENeHUX  2eMaAmMOKCUNIH-e03UHOM.
Oyiniosanu npocmoposy 0peanizayiio ma XpoHor02io hopmy8aHHs Me3eHXIMHUX
I XpAawoeux 3auamkie KIUHONOOIOHOI KicmKu, a makoxc ix monozpago-
AHAMOMIYHI 83AEMOBIOHOUEHHS I3 HABKOTUWHIMU CIMPYKMYPAMU.

Pesynvmamu docniosycennsn. Ananiz 15 3apooxie 4-6-20 muoicnie po3eumky
noKa3as, wjo 6 4-ii mudxcoensb KIUHONoO0iOHA OiIAHKA NPedCcmagienHa 0OHOPIOHO
MACOI0  Me3eHXiMU, 5IKA PO3MAUlO8AHA NPeXOpOdibHO md MOn0cPApiuHo
no8’A3aHoI0 3 NepeoHiM GIO0IIOM XOpou ma 3a4amKomM mpaOeKyIapHoi
nracmunky. Ha 5-my muoicHi npocmedceno UOKpeMIeHHA CAMOCMIUHUX
ME3eHXIMHUX ~ KOHOEHCAyill 3a4amKié MAauX, 6elukux Kpui ma mina
KIUHONOOIOHOT KICMKU, WO CYNPOBOONCYEMbCS (OPMYBAHHAM PAHHIX 30H
cesMeHmayii ma 3a4amKis 6HympIUHbOKIUHONOOIOHUX CUHXOHOPO3I8. Buseneno
CMPYKMYpU3ayito OIYHUX ME3eHXIMHUX MACUBI8 i3 NoOANIbWUUM DOPMYEAHHAM
CKIAOHO20  ME3eHXIMHO20 KOMWIEKCY, SKUll  BCMAHOBIIOE  NPOCHOPOSY
cmabinbHicme y OinAHYl MAUOYMHIX @euKUX Kpui. Y 6-1i mudtcoenb 6CMaH081eHO
nos8y Nepuiux XOHOPO2EHHUX O0CepeOKis, VWiIbHeHHSA Me3eHXimu miid
KAUHONOOIOHOI KICMKU, PAHHIO KOHGDI2ypayito OiiaHKU mypeybKoeo cioad.
Bucnoexu. Po3zsumok kiunonoodionoi kicmxu npomsaeom 4-20 muoicHa BYP
Xapaxkmepusyemocsa IHMeHCUBHUM (DOPMYBAHHAM ME3eHXIMHUX 3a4amKie, uo
3a0aroms HANPAMOK 1 HPOCMOPO8Y Op2aHi3ayilo 8Cix NoOAnbuux emanis
mopgoeenesy. Ilpomseom 5-20 muoicns BYP 3’sensiromves nepwi yenmpu
XoHOpugikayii, y nepeo- ma 3aKIUHONOOIOHUX ME3eHXIMHUX YUJIIbHEHHSX,
nPOO0GACYIOMbCSL NPOYECU KOHOCHCAYLl OIUHUX ME3eHXIMHUX MACUBL8, SKI €
sauamkamu geauxux kpuni. Ilpomseom 5-e0 muoicns BYP ¢popmyemwbcs 3auamox
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KpunonodibHoeo 6i0pocmka, wo  CMPYKMYPHO 00’ €Onye cepeOni ma Oiuni
Me3enxiMui macusu. Biosnauacmovcs po3sumok panmix monocpagiunux ma
MoponociuHuX  83AEMO36 A3KI6  MidC  BOJOKHAMU — MPIUACIO20  Hepad.
Ilpomseom 6-eo muoicha BYP susnauaromvca medci MauOymHix Kawaunig i
0meopis, popmyemscs OLIAHKA MYPeybKo2o Ciona ma 3aKiadaemvcs 0CHO8A OJis
nooaIbLWOl IHMeHCUBHOI XOHOpugiKkayii.

MORPHOGENESIS OF THE SPHENOID BONE DURING THE EMBRYONIC PERIOD OF

ONTOGENESIS

Proniaiev D.V., Biliichuk M.I.

Key words: head, morphometry,
craniometry, morphogenesis,
embryo, embryogenesis, anatomy.

Bukovinian Medical Herald. 2026.

V. 30, Ne 2 (118). P. 72-78.

Resume. A comprehensive morphological analysis of the development of the
sphenoid bone during the early embryonic period of ontogenesis (4-6 weeks of
intrauterine development) was performed, with clarification of the spatial
organization of its primordia, identification of critical periods of bone structure
formation, and their interrelationships. It was established that in the 4th week the
sphenoid bone is represented by a single mesenchymal complex of prechordal
and trabecular origin, which does not yet have clear boundaries but determines
the primary axis and topography of the future presphenoid and postsphenoid
segments. In the 5th week, independent mesenchymal condensations of the
primordia of the body, greater wings, lesser wings, and the pterygoid process of
the sphenoid bone become distinguishable; the first zones of future
synchondroses are formed, determining the initial segmentation of the sphenoid
body. The 6th week is characterized by the transition to early chondrification,
morphological alignment of the primordia along the median axis, establishment
of stable spatial relationships between the pre- and postsphenoid condensations,
and the beginning of the formation of the sella turcica region.

The obtained results clarify the sequence of early morphogenetic events and
demonstrate that during the 4-6th weeks of development the principal growth
lines, segmentation, and spatial relationships of the sphenoid bone are
established, which determine the formation features of the middle cranial fossa
in the subsequent stages of ontogenesis.

Objective. To identify the morphological features of the formation and
development of the sphenoid bone primordia during the 4-6th weeks of
intrauterine development.

Material and Methods. The study was performed using 15 embryo specimens
aged 4-6 weeks of intrauterine development from the collection of the M. H.
Turkevych Department of Anatomy. A morphological analysis and serial
histological examination of paraffin sections stained with hematoxylin and eosin
were carried out. The spatial organization and chronology of the formation of
mesenchymal and cartilaginous primordia of the sphenoid bone were evaluated,
as well as their topographic and anatomical relationships with surrounding
structures.

Results. Analysis of 15 embryos aged 4-6 weeks demonstrated that during the 4th
week the sphenoid region is represented by a homogeneous mass of mesenchyme
located prechordally and topographically associated with the anterior part of the
notochord and the primordium of the trabecular plate. During the 5th week,
independent mesenchymal condensations of the primordia of the lesser wings,
greater wings, and the body of the sphenoid bone were observed, accompanied
by the formation of early segmentation zones and primordia of the intrasphenoid
synchondroses. Structuring of the lateral mesenchymal masses with the
subsequent formation of a complex mesenchymal complex was identified, which
establishes spatial stability in the region of the future greater wings. During the
6th week, the appearance of the first chondrogenic centers, condensation of the
mesenchyme of the sphenoid body, and the early configuration of the sella turcica
region were observed.

Conclusions. The development of the sphenoid bone during the 4th week of
intrauterine development is characterized by intensive formation of mesenchymal
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primordia that determine the direction and spatial organization of all subsequent
stages of morphogenesis. During the 5th week of intrauterine development, the
first chondrification centers appear in the pre- and postsphenoid mesenchymal
condensations; the processes of condensation of the lateral mesenchymal masses,
which are the primordia of the greater wings, continue. During the 5th week of
intrauterine development, the primordium of the pterygoid process is formed,
structurally uniting the medial and lateral mesenchymal masses. Early
topographic and morphological relationships between the fibers of the trigeminal
nerve are also observed. During the 6th week of intrauterine development, the
boundaries of the future canals and foramina are determined, the sella turcica
region is formed, and the basis for further intensive chondrification is

established.

Beryn. KnmHomozniOHa KicTKa €  IEHTpajbHUM
€JIEMEHTOM OCHOBH 4eperna, o (HopMye OUTbINY YaCTHHY
CEepeaHBOI YepeIHoi SIMKU Ta Oepe y4acTb y (hopMyBaHHI
OYHHUX SIMOK, HOCOBOi MOPOXKHUHH, KpPWJIO-TIiIXHEOIHHOT
SIMKH Ta YUCIICHHWX KaHATIB 1 OTBOPIB BAXKIIMBHUX JJIS
NPOXOKEHHs CyAMHHO-HepBOBUX cTpykryp [1]. i
CKJIaHa KOH(DIrypalis, 0 BKIFOYAE TUI0, BEIHUKI Ta Mali
KpWjia, KPHJIONOAIOHI BIAPOCTKH, a TaKOX JIISTHKY
TYPELBKOro Cijyia 3 TinogizapHoOIO SIMKOIO, € PE3yJIbTaTOM
0araTocTyneHeBHX  eMOpIOHAJBHHMX  IPOLECIB, IO
BiOYBAIOTbCS  NPOTSATOM  PAHHBOTO  IIPEHATAaJIBHOTO
nepiogy [2]. OcoGnuBe 3HaueHHS Mae paHHIA (4-6-i
TIDKIICHB) €Tall PO3BHTKY, KOJM 3aKJIaJalOThCsi OCHOBHI
Mop(horeHeTHIHI oci, BH3HAYAETHCS ManOyTHA
CETMEHTAIliS TiJla KIMHOMOMIOHOT KiCTKM Ta MOYHHAIOTH
(hopmyBaTHCs OKpeMi XOHAPOTeHHI ocepeaxu [3].

CKaaHIiCTh OynoBu KIIMHOITOX10HOT KICTKH
BimoOpaxkae ii moxBiiiHEe eMOpiOHANbHE MOXOIKEHHS:
nepenKIMHONOI0HA YyacTHHA OB’ A3aHa 3
NPEXOPAANBEHOI0 ME3EHXIMOIO, TOI SIK 3aKJIHHOMOIOHA -
i3 XOpAaJbHUMH CTPYKTYpaMH Ta ME3EHXIMOI0, IO
PO3TaIIOBY€ETHCS HABKOJIO Xopau. PopMyBaHHS IIMX JBOX
KOMIIOHEHTIB MA€ Pi3Hy IWHAMIKY Ta DEryJSIiio, II0
CTBOPIOE TEPEIYMOBH ISl BapiaOENbHOCTI Ta MOXIIUBUX
MOPYIICHh Y PO3BUTKY OCHOBH uepema. Y OUThII mi3HI
eram MopQoreHesy IIi YacTHHM 3POCTAIOTHCS Uepe3
CHCTEMY TPAaH3UTOPHHX CHHXOH/IPO3IB, poTe
(hyHIaMeHTaNbHI CTPYKTYPHI OCOOIMBOCTI BU3HAYAIOTHCS
caMe Ha paHHiX crafmisx [4].

[Tonpu 3HaYHY KUIBKICTH JOCIIIKEHB, MPUCBSIUCHUX
PO3BUTKY KICTKOBHX CTPYKTYP CEpEIHBOI YEPEIHOi SIMKH
JIIO/IMHH, caMe paHHi eTany (OpMyBaHHS KIMHOMOIIOHOT
KICTKM 3aJIMIIAIOTBCS  HEJIOCTaTHBO JIE€Tali30BaHUMH.
CyudacHi po00TH 37e0IIBIIOTO 30Cepe/KEHI Ha BUBYCHHI
3pUIMX XOHJAPOTCHHUX MOJENed ab0 OMHMCYHOTh Xif
OKOCTCHIHHS, 3QJIMIIAIOYN 11032 YBAarol Ti KPHUTHYHI
3MIHHM, [0 MEpenyloTh MOSBI HEPIIMX XOHIPOTCHHUX
ME3eHXIMHUX YIIITbHEHb [S].

Mix THM, camMe I YacOBHi IHTEpBaJ BH3HAYAE
3aKJIAAKY TMPOBITHUAX CTPYKTYPHHUX €JIEMEHTIB, SIKi 3Tr0I0M
3abe3mnedats (OpMYyBaHHS TYPEUBKOTO Ciaiia, IpaBHIIEHE
po3MmilieHHs rinodisa, MPOCTOPOBI BiTHOCHHU BEIUKHX 1
MaJIMX KPWI, HAIPSIMOK POCTY KPWJIONOAIOHMX BiJPOCTKIB
Ta CTQHOBJICHHS OCHOBHHUX CYJMHHO-HEPBOBHX KaHaJiB.
HeBinnoBigHocTi y UX paHHIX Mpoliecax MOXKYTh OyTH
YUHHUKaMH TOpYIIEHHs (OPMYyBaHHS OCHOBU ueperna,
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BapiaHTHOi aHAaTOMii Ta HaBITh JEAKHX KIIHIYHUX
naroJoriii [6].

OTXe, MOCHiKeHHS paHHIX (4-6-f THKICHB) erariB
BHYTpIIIHBOYTpoOHOTO pOo3BUTKY (BYP) xmmuomomiOHoi
KICTKH € KIIOYOBHM I PO3YMIHHS 3arajbHOI JIOTiKH
(opMyBaHHS OCHOBM deperna Ta BCTAHOBJIEHHS THX
MOpP(GOTECHETUYHUX ~ 3QJICKHOCTEH, SKI  BH3HAYAIOThH
noJayIblry OyJOBY CepeqHbOi YepenHoi sMKH. JleTanmbHe
BUBYEHHA IbOTO IMEPIOJy JMO3BOJISE YTOUHHTH YACOBY
MOCIIIOBHICTh MOSIBU OKpeMUX ME3eHXIMHUX
KOHJICHCAllil, BU3HAYMTH HANpPSIMOK iX POCTy, ONHCATH
B32€EMOPO3TaIlyBaHHS i3 XOpJ0-KpaHiaJbHUMHA
CTPYKTypaMH  Ta  BCTaHOBUTH  paHHI  O3HAKH
xoHapudikarii. Lle, y cBOI0 uepry, CTBOPIO€ MATPYHTS IS
(hopMyBaHHS Cy4acHOI eMOPiOJIOTIYHOT MOJETi PO3BUTKY
KITMHONOIOHO! KICTKM Ta BIOKPHBAa€ MOXKIMBOCTI IS
MOTJIMOJIEHOTO ~ aHaji3y BapiaHTHOI Ta aHOMAJIbHOL
MOp¢oJIOTii OCHOBH Uepera B KIIIHIYHIN IPaKTHIII.

MeTa JoCaiIsKeHHsI - BU3HAYEHHS ITOCIIZOBHOCTI Ta
MOP(OJIOTIYHUX OCOOJUBOCTEH pPaHHBOTO MOp(OreHesy
KJIMHOIIO{IOHOT KICTKH JIFOJIMHHU.

Marepian i meromn. JlocnimkeHns mposeaeHo Ha 30
npenaparax JIOJCHKHX 3apojkiB, 4-6 TmwxHiB BYP, mo
30epiraloTbesl B KOJIEKLIT My3eto Kadeapu anaTomil iMeHi
M.TI. TypkeBnua. BusnadenHs Ta Biabip Marepiamy
3MIMCHIOBAIM 3a KPHUTEPISIMH HAIEXKHOCTI 10 paHHIX
cTamii  pO3BUTKY, 3  ypaxyBaHHAM  3OBHIIIHIX
MOp(hOMETPHIHUX TTOKa3HUKIB Ta BHYTPIIIHIX
ricTonoriyaux mapamerpiB. J{o mOCHIIKEHHS BKIIOYAIN
JIMIIE mpernapaTy 6e3 03HaK MeXaHIYHHUX TOIIKO/PKEHb a00
nedopmariii, sKi MOTJIM O YCKJIQIHUTH BUBUEHHS PaHHIX
MOP(OJIOTIYHUX OCOOIMBOCTEH 3aKIaJKKh KIHHOMOIIOHOT
KicTku. 3pasku  ¢ikcyBamucs y 10% HeWTpansHOMY
(dopmaiini, 3 TMOJANBIIMM TPHUBAIUM 30€piraHHsIM Yy
MY3eHHOMY CEepeIOBHILI.

MikpocKOITiyHE  JOCHIMKCHHS  TPOBOJWIN  Ha
napadiHOBUX CEpiHMX 3pi3aX 3aBTOBIIKM  SMKM.
3abapBiieHHsI 3IIHCHIOBAIM CTAaHAAPTHOIO METOJHUKOIO
TeMaTOKCHIIIH-€O3WHOM. INcronoriuanit aHaii3
OXOIUTIOBAB OIIHKY CTYIEHSA KIITHHHOI KOHAEHCAMii
ME3€HXIMH, TOSABY TMEPIINX IUITHOK XOHApHUQIKaIii,
IIUTBHICTh Ta OpIEHTAIil0 XOHAPOOIACTIB, a TaKOK
B332€MOPO3TAIlyBaHHS XPSIIIOBUX 3aKJIaJI0K
KJIMHOIMOMIOHOT  KICTKM 13  3a4aTKaMd  HOTHIMYHOT
wiactTuHky.  OcoONMBY — yBary MNpHIULUIM  4acoBid
JMUHAMINl ~ PO3BUTKY Tia  KJIMHOMOAIOHOI  KIiCTKH,
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MIePEIKITHHOIIONI0HOT YaCTHHU.

Yci mocipkeHHS BUKOHAHO 3 TOTPUMaHHAM €TUYHUX
HOPM, IO PErJaMEeHTYIOTh BHMKOPHCTaHHSA MY3CHHHUX
MOP(hOJIOTIYHUX MpeTapaTis.

PesysabTaTH gociaigkeHHsi Ta iX o0rosopenHs. B
emOpioHiB 4-ro TixHsa BYP (4,0-5,5 mm TK/]) BusiBneHo
(opMyBaHHS TEPBUHHHUX MOPQOJIOTIYHUX KOMIIOHEHTIB
yepena y BHUIIAAI MOCTIIOBHOI KOHAEHCAIl ME3CHXIMH
HaBKOJIO XOpJH, LIO CTBOPIOE YMOBH Ui (pOpMyBaHHS
MaiOyTHBOTO XPSIIOBOTO elleMeHTa yeperna. B eMOpioHiB
43 MM TKJ Big3HaueHO €IUHUH  Me3CHXIMHHMA
KOHJICHCOBAaHMH  KOMIUIEKC, IO  CKJIAJAETbes 13
MIPEXOPAATBHOI ME3EHXIMH Ta ME3EHXIMHHX TpaOeKyIl.
Taka paHHA KOHAEHCALis BH3HAYAE OCHOBY OPIEHTAIIIO,
MIPOCTOPOBI MeXi Ta TomorpadiuHe B3a€EMOBITHOIICHHS
MaiHOyTHIX aHATOMIYHHX CKJIQJOBHX KIMHOMOIIOHOT
KICTKH.

Ha naHomy paHHBOMY eTami PO3BUTKY MOYaTKOBUM
(dakropoM, 10 iHAYKye MopdoreHes KIMHOMOMIOHOT
KICTKH, € XOpJa, IO pPO3TALIOBYETHCS BEHTPAJIbHIIIE
HepBOBOi TpyOKHM. [i curHambHa poib y (opMyBaHHI
OCHOBHOI YaCTHHH 4epemna Jo0pe BijiomMa: BOHA CIIPHSE
30JIMKEHHIO Ta 3IUTTIO TpaOeKyld y TpPHCEPEAHHOMY
HanpsIMKy, a TaKO)XX BHU3HA4Ya€ HAMPSAMOK KOHIEHcamii
ME3eHXIMH.

Crnix 3a3HauymtH, mo nporaroM 4-ro tmwxHI BYP,
KIMHOMOAIOHa KicTKa HE ICHye SK JIHUCKpeTHa
Mop(oJoTiYHa OAWHUIL, TPOTE SIBIISIE COOOI0 HEUITKO
okpecnenuit  nudysHuit  mesenxiMHui Tk, [lpm
JOCHI/DKEHHI  KOHJEHCAllld 3aKJaJKd  KIMHOIOJIOHOT
KiCTKH HAaMH BHSIBJICHO MTiBHINEHY KIITHHHICTH 3 BUCOKHM
SIIEPHO-IUTOIIa3MATHYHUM CITIBBIIHONIEHHSIM, BEJIUKOIO
KUIBKICTIO ~ 3a4aTKOBUX  CYJMHHUX  CTPYKTYp, IO
MIPOHM3YIOTh ~ ME3CHXIMHI  yHIiTbHEeHHs. Me3eHxiMa
CKJIQJIAETHCSI TIEPEBAXKHO 3 JIPIOHMX KIITHH 13 BEIUKHUMH
SIIpaMH Ta HE3HAYHUM 00’€MOM IUTOIIIA3MH, II0 BKa3ye
Ha iX MITOTHYHY aKTHBHICTH, Ta, BiIMOBiTHO, Ha paHHI
HeaudepenniitoBani cramii po3BUTKy. I[Iporsrom 4-To
TIKHA MIe He BiAOyBalOThCA TporecH (GOpPMyBaHHI
3a4aTKOBHX €JIEMEHTIB BOJIOKHHUCTOI CIOJyYHOT TKAaHWHH,
a TaKOX OXPSICTS Ta BiZICYTHI 03HaKK XOHpH]iKaIlii.

Y  pginsHOi  QopMyBaHHS ~— MalWOyTHBOrO  Tina
KIMHOMOIOHOT KicTkH, B emOpioHie 4,5 mm TK]
BHUSBIICHO  KOMIUICKC  YIIUIBHEHOI  MPEeXOpAaibHOT

ME3CHXIMH, sKa 3akianae QpyHIaMeHT Jis MailOyTHBOTO
(bopMyBaHHS Tepen- Ta 3aKIMHOMOAIOHUX CETMCHTIB.
IIpocTopoBa opranizamis JaHUX YIIITPHEHb ME3CHXIMHU
BiIOyBaeTbCs 3a  NPUHLMUIIOM  JBOX  IapajeibHO
pO3TamIOBaHUX ME3EHXIMHUX TpaOeKyl, M0 TOCTYIOBO
HaOMDKAIOTECS B MpHUCEpeNHbOMY HampsMmky. Came meit
mpolec Ta Nepiof € KPUTHYHUM, aDKe B HbOMY
BiZI0OYBaeThCs 3aKiiafika MalOyTHIX MOP(OreHEeTHYHUX
mporecie Ta Tomorpad)iYHUX B3a€MOBITHOIICHD Tija
KIMHOMIOAIOHOT KiCTKH.

Ha nonepeunux ricrosoriunux 3pizax emOpioniB 5,0
MM TKJI, k1iTHHM yIIijbHEHb ME3€HXIMH PO3TalIOBaHi y
BUIVIAII NIUTBHUX TSOKIB, SKi TICHO TPHISATAIOTH [0
MOBEpXHI XOopau. BinzHauarorbess moOpe po3BUHEHI
KansipHi CyJuHU aiamMeTpoM 8-12 MKM, SIKi XaOTH4HO
MPOHU3YIOTh ME3CHXIMHHMU MAaCHB, 1110, Y CBOIO Yepry,

3a0e3neduye iHTeHCUBHE ITOCTAYaHHS KUCHIO Ta HYTPI€HTIB
KIIITHHAM, SKi 3a3HAIOTh AKTUBHOTO MITOTHYHOTO TOILITY.
BumeBkazani 0coOJIMBOCTI PaHHBOTO KPOBOIIOCTAYaHHS
ME3eHXIMHUX VIIUTbHEHb € TepIIUM MOPQOIOTiTHIM
MapKepoM TOro, SK y IOAAJBIIOMY BinOyBaTHUMETHCA
XOHAPHUQIKAI[S: PETiOHM 31 IIIBHIM KPOBOIIOCTaYaHHIM
3roJIOM CTalOTh IIEHTpaMM KOHJEHcalii Ta TEepBHHHOI
XOHPOrCHHOT aKTUBHOCTI.

BaxnmBoro mopieto mpotsirom 4-ro TmwkHI BYP €
(hopMyBaHHS 3a4aTKOBHX CTPYKTYp KpWJI KIMHOHOAIOHOT
kictku. Tak, Bxke B eMOpioHiB 5,2 mm TK]] BusiBiieHO OivHi
Me3eHXiIMHI MacH, M0 MarTh TEHACHII 10 GopMyBaHHS
OlTBII OIYHMX BUPOCTIB: 3a9aTKiB O1YHUX Kpwil (MaiOyTHI
BEJIMKI KpWiIa KIMHOMOMIOHOi KiCTKHM) Ta KOMITOHEHTa
ouHOi SIMKH (MaiOyTHI Mani Kpmia KIMHONOZiOHOT
KICTKH).

Hes3Bakaroun Ha Te, IO Ha JAHOMY €Talli PO3BUTKY
BUILEBKA3aHi CTPYKTYpH HE SIBISIFOTBCS OKPEMHUMH
MOP(OJIOTIYHUME OJAMHHUILIMHE, BXkKe Ha 4-My TxkHI BYP
HaMH{ BUSIBJICHO 3MiHY Opi€HTamii Me3eHXIMHUX BOJOKOH
Ta MUIBHICT KIIITHHHOT MOMYJISIIIL.

Hanpuxkinmi 4-ro tuxas BYP, B emOpioHiB 5,5 Mm
TKJl BusABICHO, IO 3a4aTKOBI ME3CHXIMHI CTPYKTYpH
BEJINKUX Ta MAJIMX KPWJI BUHUKAE JIOAATKOBA, ME3CHXIMHA
«TIEPETHHKAY, AKa SIBIISIE coboro 3aKJIaJIKy
KPWJIOTIOAIOHOTO BiIPOCTKA, IO BiA3HAYAETHCS y BUTIIAAIL
BY3JIOBOTO YIIUTFHEHHS ME3CHXIMH MiX [EHTPAIBHOIO Ta
OIYHUMHY YIIITPHEHHSIMH ME3CHXIMU.

3 BEHTpaJbHOrO OOKY ME3eHXIMHOro 3adaTka Tiia
KJIMHOIOAIOHOT KICTKM Me3eHXiMa Mae€ OuUIbIl MyXKY
CTPYKTYpY, OCKUIbKM J00pe BHpaXeHI Tmpolecu
iHBariHauii eKToJiepMy CIpPHSAIOTh (POPMYBAHHIO KHIIEHI
Patke. HesBaxarouun Ha Te, mo rimodizapHuii amapar
NPOTATOM JIaHOTO MEpioAy PO3BUTKY 3YMOBIIOE JIMIIIE
MIPOCTOPOBY OpraHi3alilo TKaHWH, came Tomnorpadidne
B3a€EMOBI/IHOIIEHHS [MX EMOpIOHAIFHUX 3a4aTKOBHX
CTPYKTYp y 4-My TWXKHI BH3Hada€e MaiOyTHI KiCTKOBI
€JIEMEHTH NIePeHbO1 CTIHKH TYPEIBKOTO Cia.

UYersepTuit THXIECHb PO3BUTKY MO>KHa
oxapakTepuzyBatd sk (azy QopmyBaHHS MEpPBHHHOT
ME3eHXIMHOI apXiTeKTOHIKM MalOyTHBOI KIMHOMOAIOHOT
kicTki. Ha npomy erami BinOyBa€eThCsl He JIMIIE 3aKJIaaKa
OCHOBHUX IPEXOpAAIBHUX Ta TPaOEeKyJSIPHUX CTPYKTYD,
ane ¥ CTBOpPEHHS TMeperyMOB Uil  ITOJANIBIIOTO
PpOo3IIEeIUICHHsI i MOP(OIOTIYHOTO BiIOKPEMIICHHS 3a4aTKiB
TiJa, BEIWKHX Ta MaJuX KPWJI KIMHOMOMIOHOT KiCTKH.
Xoua oKpeMi HeHTpH XOHApH(IKalii 3'IBIATHCS JIHMIIE HA
MOYaTKy S5-TO TIKHSA, came Tonorpadis 4-ro THXHSA
BU3HAYa€ iXHIO MPOCTOPOBY B3AEMOJIII0, XapakTep POCTY
Ta HAMPSIMOK HNOJANBIIOT Tu(epeHITiarii.

Orxe, mporsaroM 4-ro TwkHi BYP BimOyBaerbcs
IHTeHCHBHE (POPMYBaHHS ME3CHXIMHOTO MATPUKCY, SIKHI
3aa€  HAmpsIMOK 1 TIPOCTOPOBY OPTaHi3aIlil0  BCIX
noJianbluKxX eramniB Mopdorenesy. BiH xapakrepusyeTbcs
(hopMyBaHHSAM €IMHOTO ME3EHXIMHOI'O KOMIUIEKCY B 30HI
MPEXOPAAIBHOTO Ta TPabeKyJSIPHOTO CETMEHTIB, PAHHBOIO
opieHTalier0 MalOyTHIX KpWJI, YTBOPEHHSM IEPBUHHUX
CTPYKTYPHHX 3B’SI3KiB (30KpeMa 3a4aTKy KpHIIOIo1iOHOTo
Bigpoctka). Came et epioq popmye Mopdooriube TIio,
Ha SKOMY B HACTYIHI TIDKHI BHHHUKATUMYTh OKpeMi
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XpSILOBI 3a4yaTKW, 3 SKHX PO3BHHETHCS CKIagHa Ta
BHCOKOOPIaHi30BaHa KIIMHOIO [I0OHA KiCTKa Yepera.

B emOpioniB 5-ro Ttwxas BVYP Bim3rauaroThcs
(hopMyBaHHS TEPBUHHUX JUITHOK  XOHApHpikarii.
KrniTiHr Me3eHXIMHHX YIIUTBPHEHP B IX IIEHTPaIbHHUX
OUITHKAaX BTPAYarOTh IMiITbHI MDKKIITHHHI KOHTaKTH Ta
MTOCTYTIOBO TU(EPEHIHIOIOTHCA Y XOHIPOT€HHY KIITHHHY
TIOTTYJIALIIO.

Bingsnavaerbes Mopdotoriune po3ranyKeHHs
OCHOBHHX 3a4aTKOBHX CTPYKTYP KIIMHOIOJIOHOI KiCTKH.
Tak, HeHTpalbHO PO3TAlIOBaHA Maca ME3eHXIMU 3a3Hae
MONUTy HAa BEHTPANbHHNA Ta JOPCANBHUMA  BiJUIUTH.
MesenxiMa MEPEeIKIMHONOAIOHOT JUITHKA Ha JTaHOMY
eTari po3BUTKY Mae€ HalOUIbIy KIITHHHY IMUIBHICTH Ta
JNEMOHCTPY€ paHHI O3HaKW XoHApudikamii, y BHTIAAI
IpiOHMX 6a30(iTPHUX KITHH, IO BiAmuQepeHIiioBaHi
Bil ocHOBHOi Macu. [IpoTsirom paHHBOTO Tepiony 5-To
TkHA BYP, mepeanpo po3ranioBaHe yuiiTbHEHHS e He
Ma€ UiTKOI OKpEeCIEHOCTi, WpOTe IUISHKA HOTO
(bopMyBaHHS Ta B3a€MO3B’SI30K 13 CTPYKTYpaMH, 10 HOTO
OTOYYIOTh, 3aKJaJaloTh OCHOBY [Uii  (hOpMYBaHHS
NepeHbOT YaCTUHH TiJIa KJIIMHOMOMIOHOT KICTKH, a TaK 1
MepeIHbOI YaCTHHH TYPEUBKOTO Cifia KIMHOMOIIOHOT
KICTKH.

Ha BigMmiHy Bi ME3¢HXIMH MEPEIKIMHOIOIOHOT
IUITHKH, PO3BUTOK ME3CHXIMH 3aKIMHOIIOAIOHOT TiTITHKHI
TICHO MOB’s3aHHH 13 XOPJIOI0, 1[0 MPOCTATAETHCS MOPYY 13
Hero. 3aKIMHONOAI0OHa Me3eHX1Ma BiIPi3HAETHCS OUIBIIO0
ITyXKICTIO KIITHHHOTO KOMITIOHEHTA, OiJIBIIOI0 KiTBbKICTIO
MDKKTITHHHOI PEYOBHHH Ta TIOMiPHOIO BaCKYJISIPU3AIlI€TO0.
Us ninsaka sBiusge coOoro 3a4aTok It (OpPMyBaHHS
CIMHKH TYPELBKOI'O Ci/yla KIMHOMOAIOHOI KICTKH. Bixke B
eMopionis 6,5 wmm TKJl Big3Ha4arOThCS  IUISHKH
KJIITHHHUX MOMYJIALIH, 1110 3MIHIOIOTH CBOIO OPIEHTAIIIO Y
HaINpsIMKY J10 KpaHio-KayAaibHOi OcCi.

OpHoYacHO i3 (GopMyBaHHSM IICHTPAIBHHUX BiJUIUTIB
KIMHOTOIIOHOT KiICTKH BiIOYBarOTHCS MOAAJBIII ITPOLIECH
VIIITbHEHHS OIYHMX ME3EHXIMHUX Mac, IO SBISIOTH
c00010 3a4aTKOB1 CTPYKTYPH KPHJI KIMHOIIOJIOHOT KiCTKH.

Tak, 3ayaTKOBi TapHI e€JIEMEHTH MaJUX KPII
MPEACTaBICHI y BUMNISAAI KOMIAKTHHX OKPECICHUX
Me3eHXiManpHUX TIactiB. B emOpionie 7,0 mm TK]
BUILIEBKa3aHi IJIaCTH HaOyBarOTh IyronofioHoi dopmu,
BI3HAYAIOTHCS  paHHI nporiecd  XoHApHdiKarrii.
I'icToOriYHO KIIITHHN ME3EHXIMHUX 3a4aTKiB MaJTUX KPHJI
MEHIIIOTO PO3MIpy Ta OUIBII KOMIIAKTHO PO3TALIOBAaHi, 10
BKa3ye Ha MIBUALIMN TeMI AudepeHmianii ocTaHHiX.

B em6Opionie 7,5 mm TK]] 3ayatku BETHMKUX KU
KIIMHOTIONIOHOT KICTKM TIOYMHAIOTH (opMyBaThcs i3
HaHOIIbII OIYHUX ME3CHXIMHHX Mac Ta JCHIO KayAaidbHO.
KniTnHHNAN KOMITOHEHT YIIUIBHEHb € OUIbII MyXKHM, 3
BHUIIMM CTYIEHEM BaCKyIsIpU3allii Ta XapaKTepHU3yeThCs,
BIJIMIOBiTHO, MEHIIIOO IIUTBHICTIO KIITHH, IO BKa3ye Ha
OUTBII TOBINBHI TpomecH OUQepeHmiamii Ta MoAaIbIIol

xoHmpudikamii. Ilpore Bke TPOTATOM 5-TO THIKHA
BI/3HAYAETHCS  UITKE PO3MEXKYBAHHSI  ME3CHXIMHHX
KIITHHHUX ~ Tpyl, W0  Mi3HIIE  BH3HAYATHMYTh
PO3TallyBaHHs KPYrJoro Ta OBajJbHOTO OTBOPIB.
Hampukinni  5-ro twxas  BYP, 'y  3apoakis
BiJj3HAYA€THCS AKTHUBHUI PO3BUTOK 3a4aTKiB
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KPHUJIONOAIOHUX BiJPOCTKIB, OCTaHHI SBJISIOTH COOOIO
ME3CHXIMHI TEepEeMHYKH, IO 3’ €IHYIOTH IPHCEpEeaHi Ta
Oiuni ymineHeHHs. [lopyd i3 KIiTHHAMH 3a4aTKiB
BiZI3HAYA€THCS IEPBUHHE CKYITYCHHSI HEPBOBUX CTPYKTYD,
IO SIBJISIIOTH COOOI0 BOJIOKHA TPIHYacTOro HEepBa, SKi Ha
JTAHOMY eTalli PO3BUTKY NPHIIATAIOTH Oe3MocepenHbo 10
Me3eHXIMHUX IePEMHIYOK.

Bim3nayaerncst momaiblia iHBariHaris kumeHi PaTke,
sgKa Jocsra€ 30HA MalOyTHBOTO TYpEIbKOro cizja.
dopMyBaHHA TIEpeJHBOT CTIHKKM MalOyTHBOI rinogizapHoi
SMKH  BiIOyBa€Tbcs B  TICHIM  B3aeMomii  Mixk
MEPEKIMHOMONIOHOI0 ME3eHXIMOI Ta eHiTeTiabHIM
3a4aTKOM rinogisa, i BiZlIOBITHO, MPOSBISIETHCS Y BUTIISI
YIIUTEHEHb ME3€HXIMU nonepeny KuieHi Parke.

OTxe, poTsiroM 5-ro ke BYP 3’ sBistroTeest iepmi
HEHTPH XOHApUQIKaIlii, y Hepea- Ta 3aKINHOMOTIOHUX
ME3CHXIMHUX YIIUIbHEHHSX. [IpomoBXyroThCs mporecu
KoHAeHcarii OIYHUX Me3eHXIMHMX MAacHBIB, SKI €
3aUaTKaMH BENHKUX Kpmwi. HaWOimemm xapakTepHUM
npouecoM it 5-ro TWxXHS € QopMyBaHHS 3adarka
KPHJIOTIOAI0HOTO BiZIpOCTKA y BUIIISAL
MEePEeMUYKONOAI0HOT CTPYKTYPH L0 MOYHHAE 00’ €THYBaTH
CTPYKTYpPHO cepenHi Ta OiuHi MacuBH. BimsHauaeThcs
PO3BUTOK paHHIX TOMOTpadivHUX Ta MOPQOIOTIYHUX
B32€MO3B’SI3KIB M)XK BOJIOKHAMH TPiHYacToro HepBa.

[Mpotsirom 6-ro Trxus BYP, y emOpionis 9,0 mm TK]]
BUSBIICHO OUTBII BHpaKEHE YIIUTPHEHHS ME3eHXiMHHUX
JIUISTHOK, BiZI3HAYAETHCS OinmbIa CTPYKTYypHa
BIIOPSAAKOBAHICTh Ta TIOYHHAIOTH (POPMYBATHCH BIKE
OKpeMi MOP(OIOTIYHO BIi3HABaHI €IEMEHTH MaiOyTHBOI
KJIMHOMOXI0HOT KICTKH.

Knitnau 3aKJIMHOMOIIOHOTO ME3CHXIMHOTO
VIIIBHEHHS! aKTHBHO MITPYIOTh Y HalpsSMKY CEpeIHHHOT
TUTOLIMHY Ta GOPMYIOTh CYIUIbHY [UIACTUHKY, SKa 3r0JI0OM
CTaHe 3a{HhOI0 YAaCTHHOIO KIMHOMOMIOHOT KicTkH. Came B
el mepion BiOYBAEThCS BH3HAYCHHS MalOYyTHBOT MEXi
MK KJIMHOMOJIOHOK Ta IOTHIMYHOI  KICTKaMHU,
dopMyrTECA TomOrpadiuHi B3aEMOBIAHOIICHHS 30HH
KIIMHO-TIOTHIIMYHOTO CHHXOH/PO3Y.

OpnaovacHO BiZOyBAarOTBCS TIPOLECH TUQepeHIianii
MEPEIKINHONONIOHOT ~ ME3CHXIMH,  PO3BHUTOK  SIKOI
moB’si3aHuil i3 (QopmyBanHsM kwumieHi Partke. Tak,
OCTaHHSI, IHBArIHYIOUUCh Y HANPSIMKY MaiOyTHBOI SMKH
cijma, BIUIMBaE Ha  JUQEepeHIialiio  Me3eHXIMHU
MEPEAKIUHOMONIOHOT MUISHKA Ta BH3HAYAE HAMPSIMOK
POCTY TepeHbOi CTIHKK Maii0yTHHOTO TypelbKOro Cia.
VYHacHiIoK B3a€MOIl IUX JBOX CTPYKTYp (OPMYEThCS
NepBUHHA KOH(Irypalis rinogizapHoi SMKH, a ME3eHXIMHI
KOHJICHCAIII{ Y I[i¥i AUISHIN Ha0yBaIOTh YITKIIIOT OpieHTAIIi{
B3JIOBX cepeAnHHO] JiHii. Ha 6-My TrKHI yrepiie MoxXHa
TOBOPHTH TIPO NOYATOK (DOPMYBaHHS 3araJibHUX KOHTYPIB
JUITHKH TYPELbKOTOo Cifyia, SIka BU3HAaYaTUME IPOCTOPOBY
OpraHi3alilo IIEHTPaJTbHOI YaCTHHH OCHOBH dYepera B
HACTYIHI TH)KHI PO3BUTKY.

B emOpioniB 10,5 mm TKJl 3adaTkm Maaux Kpui
CTaIOTh OB YiTKO OKPECICHHUMH Ta MPUIISATAIOTH J0
NepeIHbO-BEPXHBOT MIOBEPXHI 3ayaTKa Tina
KJIMHOIOAIOHOT KiCTKM. Me3eHXIMHI YIIUIBHEHHS MaJluX
KpWJ TICHO TOB’s3aHi 13 (OpPMyBaHHSIM 3a4aTKOBUX
HEpBOBUX CTPYKTYpP 30pPOBOTO HEpBa, B3/IOBXK SIKHX
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(GhopMyrOTBCSL TIepmIi KOHTYPH MaiOyTHBOTO 30pOBOTO
KaHay. BiuHI yIIiTPHEHHS BEIMKHAX KPWI YTBOPIOIOTH
TPUKYTHOIOAIOHY a0 cepronoiOHy MIACTHHKY, 3 SKOT
PO3BHBAaTHUMYThCSI BEJIMKI KpHJIA KIMHOMOAIOHOT KICTKH.
Jo Hel miapHO MPUIISATAIOTh €JIEMEHTH TPIHYacToro By3ia,
[0 BHU3HAYae TomorpadiuHi B3aEMUHH  CTPYKTYP

cepenHboi uepenHoi sMku. Ha npomy etami dopmyeTses
ME3EeHXIMHO-EKTOJIepPMalIbHUM KOMILIEKC, KU BKIIIOYae
3a4aTKU BEJIHMKUX KPWI, KPWJIOMOIIOHOTO BiIpOCTKa Ta
TIPUIIETIIi HEpBOBI CTPYKTYpH (pHc. 1).

YHpoaoBxk 6-r0 THXHS MOYHHAIOTH OKPECITIOBATHCS

IUISHKA MaWOyTHIX MepexiHUX CHHXOHAPO3iB, 30KpeMa
BHYTPIIIHBOKIIMHOIOIIOHOTO Ta KIMHO-TIOTHIIMIHOTO, SKi
Ha [pOMY eTami M[pPeACTaBIeHI MEHII IIIIbHUMHU
JIUITHKAMHA ~ ME3eHXIMH MIDK IepeJKIMHOMOMIOHNM 1
3aKJIMHOIMOAIOHMM  CEerMEHTaMH, a  TaKoXK  MDK
3aKJIMHOMOIOHUM CErMEHTOM 1 3a4aTKOM IOTHJIMYHOI
KicTKH. X0ua BOHHM III€ HE MarOTh MOP(}OJIOTIi CripaBKHIX
CHUHXOH[IPO3iB, I1i 30HH B)XE BUKOHYIOTh ()YHKIIIFO THYYKHX
3’€¢qHaHb, [I0 JO3BOJIIIOTh  OKPEMHM  YacTHHAM
KJIMHOIIOAIOHOT KICTKM POCTH y PI3HHX HampsMKax Ta
30epiraT CTpYKTYpHY LUTICHICTB (puc. 2).

Puc. 1. ®ponmanvhuii 3piz 2onoeu embpiona 6 mudicnie
BYP. 3abapenenns cemamoxcunin ma eosun. 36.x10: 1 —
mino KIuHoONnoOiOHoI Kicmku, 2 — mani Kpuaa
KAUHONOOIOHOT KicmKu, 3 — HOC08a NOPOXCHUHA, 4 —
3a4amox nioHeoOinHs

TakuMm 4WHOM, 6-W THKICHH PO3BUTKY € TECPIOIOM,
KOJIM KJINHOMO/10HA KiCTKa BIIEpIlle TIOYNHAE BUKOHYBaTH
(YHKIIO  TEHTPaJbHOTO MOP(QOIOTIYHOTO  eJIeMEeHTa
pocty uepena. Came Ha IIFOMY €Talli BCTaHOBIIOIOTHCS
OCHOBHI TPOCTOPOBi B3a€MOBITHOIICHHS MK 3a4aTKaMH
KIIMHOMOIOHOT, CKPOHEBOI Ta pemIT4acToi KiCTOK,
BU3HAUYAIOTBCS MEXI MaHOyTHIX KaHaliB 1 OTBOPIB,
(dbopMyeThbCs UISTHKA TypelbKOro Cifjia Ta 3aKIaaacTbes
OCHOBA ISl MOMAAJBIIOI IHTCHCUBHOI XOHIpU(IKallii Ha
ChOMOMY THXHI, IO BpemTi 3a0e3neynTs 0azy s
MOYaTKy OCTEOTeHE3Y B HaCTYIHI nepioau
BHYTPIIIHEOYTPOOHOTO PO3BUTKY.

BucnoBkn. Po3BUTOK  KJIMHOMOAIOHOI  KiCTKH
mpotsirom  4-ro  TwxkHA BVYP  xapakTtepusyerncs
IHTCHCUBHUM (DOpMyBaHHSM ME3CHXIMHHX 3a4aTKiB, IO
3aal0Th HANPSAMOK 1 TPOCTOPOBY OpTraHi3aImif0 BCiX
noJanbIux eraniB Mopgorenesy. [IpoTsrom 5-ro THxHs
BYP 3’sBnsitoThest nepiii neHTpu XoHapudikaii, y nepen-
Ta  3aKJIMHONOJIOHMX  ME3eHXIMHHMX  YUIUIbHEHHSX;
TPOJIOBKYIOThCS Tpoliecu KOHJeHcail OIYHHUX
ME3eHXIMHUX MAacHBIB, SIKi € 3a4aTKaMH BEJIHMKUX KPHJI.
[porsrom 5-ro Twxus BYP dQopmyerbes 3auaTox
KPWIOTOAIOHOTO BIAPOCTKA, MO CTPYKTYpHO OO0’ €IHYE
cepenHi Ta OiuHI Me3eHXIMHI MacuBH. Bin3HadaeTbes
PO3BHUTOK paHHIX Tonorpadiyanx Ta MOpQOIOTIYHNX
B3a€MO3B’SI3KIB MK BOJIOKHAMH TpPiHYacTOr0 HEpBa.

Puc. 2. Cazimanvnuii 3piz 201061 eMOpioHa 7 MuicHie
BYP. 3abapenenns cemamoxcunin ma eozun. 36.x10: 1 —
Mino KIUHONoOionoI Kicmku, 2 — 3a4amox
NEepReHOUKyIAPHOL NIACMUHKU peulimuacmoi Kicmku, 3 —
A3UK,; 4 — HOCO08A NOPOICHUHA

IIporsrom 6-ro TwkHA BYP Bu3HauaroThcs Mexi
MalOyTHIX KaHAJIB 1 OTBOpIB, (OPMYy€TbCS IUIIHKA
TYPEUBKOTO CiJIa Ta 3aKJIaJa€ThC OCHOBA JUTS TTOJATBINO]
IHTEHCUBHOI XOHAPHUQIKaIIii.

IlepcnexkTUBH MoAANBIMIMX AociilxkeHb. Ha Hamry
IOYMKY, TEPCIEKTHBHUM € MPOIOBKEHHS IOCHiIKEHHS
YTBOPIB KJIMHOMOMIOHOT KICTKHM B IUIOJIOBOMY Mepiofi, 3

po3pobKoI0 MaTeMaTUYHUX MoJielIe IMHAMIKA
MOP(OMETPUYHHX MapaMeTpiB.
Kondurikt  inTepeciB. ABTOpM  MiATBEPIKYIOTH

BIJICYTHICTh OyJIb-SKMX pEalbHUX YH MOTCHI[IHHUX
KOH(IIKTIB iHTepeciB, MmO MO O BIUVIMHYTH Ha
PEe3yNBTaTH MPEICTaBICHOTO JOCIiKESHHS.
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ByKOBHHCBEKOTO JEp)KaBHOTO MEIUYHOIO YHIBEPCHUTETY
«MopdodyHKIiOHaTBHI OCOOIMBOCTI PO3BUTKY OpraHiB
Ta CHUCTEM Y Mexax Tonorpado-aHaTOMIYHHX AULIHOK B
OHTOTreHe31 oauHmy», Ne nepxxpeectparii: 0125U002137.

Etnuni  acmexktH. Y mporeci  MPOBEIACHHS
JIOCHI/DKEHHSI aBTOPU JOTPUMYBAJIMCS BCIX HAaJXKHUX
€TMYHUX HOPM. ABTOPH 3asIBJISIIOTH ITPO HE BUKOPUCTaHHS
3ac00iB IITYYHOTO IHTENEKTY IIiJ] dYac IpPOBEICHHS
JIOCITI/PKeHb Ta HAITMCAHHS CTaTTI.
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OL/THKA BI'TUBY KOPBITHHY HA IIOKA3SHUKHU METABOJII3MY OKCH/]Y A30TY B
JEI'EHAX MOPCbKHX CBUHOK 3 EKCIIEPUMEHTA/JIBHUM I1O€/[HAHHAM
AJIEPTIHHOI'O AJTIbBEOJIITY TA ITHEBMOHII

leanxie O.JL., /Iauok LJI., Caonax O.B., I puyko P.IO.

JIHT “Jlvgiscoruii HayionanbHutl Meouunutl ynigepcumem imeri Januna Ianuyvkozo”

Knirouogi crosa:
eKCnepumMeHmanbHull anepeiiunutl
anbeeonim, eKCnepUMeHManIbHA
NHEBMOHIs, OKCUO a30my, cmabilbHi
Memabonimu oKcuoy azomy,
KOpBIMuH.

Byrosuncoruii meouunuii GicHUK.
2026. T. 30, Ne 2 (118). C. 79-84.

DOI: 10.24061/2413-
0737.30.2.118.2026.13

E-mail: oksanalvivna@gmail.com

Peztome. Oxcud aszomy 6 opeaHizmi JOOUHU BUKOHYE DYHKYIIO ehexmopa
IMYHHOI 8I0N0GIOI, WO NPOABIAEMbCA BNAUBOM HA NPOYECU O03DIGAHHS KAIMUH,
ix ougpepenyiayiro, nponighepayiro, anonmos, mowo. Kpim mozo, 3minu okpemux
NOKA3HUKIE Memaboi3My OKCUOY A30MY MOXNCYMb MAMU 8AHCIUEE 3HAUCHHA 8
AKOCMI NPOZHOCMUYHO20 PAaKmopa 05k OUHAMIKU nepediey 3aX80P068atb, OYIHKU
ix oiaeHocmuku ma aiKy8aHHs.

Mema 00cniodsceHHA — OYiHUMU CIMAH CUCTEMU OKCUOY A30MY, OOCTIONCYIOHU
cmabinoni memabonimu NO y eomocenami Jiecenb MOPCbKUX CEUHOK 3
EKCNePUMEHMANLHOI0 NHEBMOHIEI0 MAd 3 eKCHePUMEHMATbHUM NOEOHAHHAM
anepeitinoeo anbeeonimy i NHeBMOHII ma 3'cysamu 6naue KOpEimuHy Ha 3MIHU
Ppi6Hs  cmabitbHux Memabonimie cucmemu OKCUOy d3omy npu 6KA3aHil
KOMOpPOIOHitl namonoaii.

Mamepian i Mmemoou. ExcnepumenmanvHe  GU3HAYEHHS — CMAOLIbHUX
memabonimie NO y comocenami jeceHb MOPCbKUX CBUHOK NPOBOOUNU HA 7-MY,
14-my ma 21-wy 0obu excnepumenmy 3a memoodom Scmidt HH.W. Mooens
eKCnepuMeHmMAanbHOI NHeBMOHIT ma anepeitino2o albeeolimy 8i0meoplosau 3da
memooom Peceou M.C. Busznauenns xowyenmpayii cmabinbHux memabdonimis
OKCUOY a30my 6 pe3ylbmami KOpeKyii Kopeimunom nposoounu wa 21-uy 006y
oocnioy.

Pezynomamu  docnioicenv. Y pesynomami npoeedenoco  excnepumenmy
6CMAHOBICHO cCymmese 30inbuien s pieHs cmabinohux memaobonimie NO, sk 3a
YMO8  (POpMYBAHHS  eKCHEePUMEHMANbHOI  NHeeMOHIl, max |  npu
EKCNEPUMEHMANLHOMY ~ NOECOHAHMI  eKCNEPUMEHMANbHO20 — ANepeiliH020
anb8eoNimy ma NHEeBMOHII NOPIBHAHO 3 KOHMPOIbHOIO 2PYNOK MBAPUH.
Haiisuwuii pisens cmabinonux memabonimie NO 60ys 3agikcosanui na 21-uty
000y excnepumenmy 3a KOMopOiOHoi namonozii. JJosedenuti NO3UMUSHUL 6NIUG
KOpBImMuHy Ol KOpeKyii 8CMAHOBIEHUX 3MiH KOHYempayii 00CiONCY8aAHUX
nokasHuxie memabonizmy NO 3a eKcnepumeHmanbHo20 NOEOHAHHS AbBEOLimy
ma NHeGMOHii.

Bucrnosku. 3'scosana éasicnusa poib 00Ciodxncysanux cmabiibhux memabonimie
OKCUOy asomy Ons Namozenesy 5K eKCNepUMEHmMAnibHoi NHe8MOMil, maxK i
KOMOPOIOHOI namonozii, wo 0acmv MONCIUGICIb DOULUPUMU 8MHCE [CHYIOYL
VABNEHHsL NPO  0COOAUBOCMI  PO3GUMKY YUX NAMON02iU ma, UMOSIPHO,
3abe3neuums  MOJNCIUBICINL — BHPOBAOINCEHHS.  OMPUMAHUX — Pe3YIbIamis
00Ci0HCeHb 00 NPAKMUYHOT MeOUYUHU.

EVALUATION OF THE INFLUENCE OF CORVITIN ON INDICATORS OF NITROGEN
OXIDE METABOLISM IN THE LUNGS OF GUINEA PIGS WITH AN EXPERIMENTAL
COMBINATION OF ALLERGIC ALVEOLITIS AND PNEUMONIA

Ivankiv O.L., Diachok I.L., Sadlyak O.V., Grytsko R.Yu.

Key words: experimental
pneumonia, experimental allergic
alveolitis, nitric oxide, stable
metabolites of nitric oxide, corvitin,
inflammatory process.

Bukovinian Medical Herald. 2026.
V. 30, Ne 2 (118). P. 79-84.

Resume. Nitric oxide in the human body acts as an effector of the immune
response, influencing processes such as cell maturation, differentiation,
proliferation, and apoptosis. In addition, changes in individual indicators of
nitric oxide metabolism can be important prognostic factors for the dynamics of
disease course and for the assessment of diagnosis and treatment.

The purpose of the study to assess the state of the nitric oxide system by
examining stable metabolites of NO in the lung homogenate of guinea pigs with
experimental pneumonia and with an experimental combination of allergic
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alveolitis and pneumonia and to find out the effect of corvitin on changes in the
level of stable metabolites of the nitric oxide system in the specified comorbid
pathology.

Material and methods. Experimental determination of stable NO metabolites in
guinea pig lung homogenate was performed on the 7th, 14th, and 21st days of the
experiment by the method of Schmidt H.H.W. The model of experimental
pneumonia and allergic alveolitis was reproduced by the method of Regeda M.S.
Determination of the concentration of stable metabolites of nitric oxide as a result
of corvitin correction was carried out on the 21st day of the experiment.

Results of the study. As a result of the conducted experiment, a significant
increase in the level of stable NO metabolites was established, both under the
conditions of the formation of experimental pneumonia and in the experimental
combination of experimental allergic alveolitis and pneumonia, compared to the
control group of animals. The highest level of stable NO metabolites was
recorded on the 21st day of the experiment with comorbid pathology. The proven
positive effect of corvitin for the correction of established changes in the
concentration of the studied indicators of NO metabolism in the experimental
combination of alveolitis and pneumonia.

Conclusions. The important role of the investigated stable metabolites of nitric
oxide for the pathogenesis of both experimental pneumonia and comorbid
pathology has been clarified, which will provide an opportunity to expand the
existing ideas about the peculiarities of the development of these pathologies and
will probably provide the possibility of introducing the obtained research results
to practical medicine.

Beryn. BBaxaerbes, mo ponp okcuay azotry (NO)
ToJIsATae y HOro MOTYXHIA eHIOTENHPOo3CIadorodiil aii,
IO CYNPOBODKYEThCS PO3CIAOICHHAM TIAAKUX M'SA3IB
CyJMH, mpurHideHHsM ix mpomideparii. Kpim toro, NO
Oepe ydJacTp TaKOX 1 B pEryislii CHCTEMHOTO Ta
JIETEHEBOTO CYIOMHHOTO OIOpY, IIPOIECiB  arperarii
TpoMOOIMTIB, 3ciganHs kpoi Ta iH. [1,2.3]. NO - me
MOJICKYJIa BIIBHOTO PaHKally, sika Biirpae BayKJIUBY POJIb
JUIs IeBHUX (Di3i0NOTIYHMX 1 MATOJOTIYHUX MPOLECIB Y
ccaBiiB [5]. Bona yTtBOproerbcs 3a momomoror NO-
cunrasu (NOS) y pe3ynbrati nporecy neperBopeHHs L-
aprininy (L-arg) y L-murpymin 3a ydacTio KHCHIO 1
HIKOTHHaMiaIeHIHTUHYKIeoTHI(ochaTy. 3aranom
inenTH(ikoBano Tpu i3odopmu NOS: Heitponampaa NOS

(nNOS) Tta  enmoremianmpHa NOS  (eNOS) e
KOHCTHUTYTHBHOEKCIIPECOBAHUMH KaJIbLiH3aIeKHUMA
depMeHTamMu,  SAKi  XapaKTePH3YIOTBCS  IIBHUAKOIO

npoaykuiero HeBenukoi Kinmbkocti NO. Takox Bimoma
ingykoBana NOS (iNOS), mo € KajbliiHe3aIeKHIM
(bepMeHTOM, SIKMII aKTUBYETHCS Ha TPAHCKPUILIHHOMY
pPiBHI M 4Yac 3amajJlbHOTO TIPOIECY, CIPHYUHIIOYUN
BIJJTHOCHO TIOBUIBHE, ajeé OJHOYACHO CYTTEBO IIiJIBUIICHE
upobieHHst NO [4,5,6].

Iponyxuist iNOS icTOTHO 30ULTBIIyETHCS Y PE3YJIbTATI
MTOIIKO/KCHHST KIIITUHU 30BHIMIHIMU TOApa3sHUKamu [8].
NO nopsi 3 iHIIUMH NTPOIIecaMy, OB’ I3aHUMH 3 IMyHHOIO
CHUCTEMOI0,  OINOCEPEIKOBYE  MATOJIOTIYHI  e(eKTH
ninononicaxapunay (LPS), okpemux nutokiniB (TNF, IL-1
Ta iH.), PEryJo€e aare3ir0 JEWKOIUTIB Ta CIMiTeNiaTbHUX
KIIITUH, TpUrHiuye npoiidepauito T-KIITHH 1 TOKpaIlye
aKTUBHICTh MPUPOJHUX KIITHH - KinepiB (NK). 3aramom
npunyckaiots, mo NO TICHO MNOB'A3aHMI 3 IMYHHOIO
CHCTEMOIO, a, OT)KE, MOXKE BiZirpaBaTu KJIHOUYOBY pOJb Y
nporpecyBaHHi komop0OiaHoi naroorii [7,8].

80

Merta goc/iTKeHHsI: OLIHUTH CTaH CHCTEMH OKCHIY
a30Ty, JAOCHUKyIoud crTalbinpHi Metabomité NO y

TOMOT'€HaTI JereHb MOPCBHKHUX CBUHOK 3
EKCTIIEPUMEHTAILHOIO ITHEBMOHIEIO Ta 3
EKCTIEPUMEHTATEHIM MO€THAHHAM aJeprifHoro

ABBEOITITY Ta MMHEBMOHII Y pi3Hi Iepioan iX popMyBaHHS,
a TakoX 3ICyBaTH BIUIMB KOPBITMHY Ha BKa3aHHi
MOKa3HUK METabolli3My CHCTEMH OKCHJAY a30Ty IpHu
BKa3aHiil KOMOPOIiJHil MTaTOJIOTIi.

Marepian i MmeToau nocaimkenb. EkcriepumMeHTansny
mojenb nHeBMoHii (EMII) Ta anmepriiiHoro ambBeoJtiTy
(EAA) BinTBOpIOBasM Ha MOPCHKUX CBUHKAX, OCKUIBKH ITi
TBapUHHM CIY>XKaTh KJIACHYHUM 00'€KTOM JUISl BiITBOPEHHS
3aXBOPIOBaHb aJEPTiHOTO 1 3amaJbHOTO Xapaktepy [9].
Crabinpai Merabomitn NO BH3HAYaIM 3a METOIOM
H.H.W.Schmidt [10]. Cra6inpaumu MeTabomitamu NO B
OpraHi3Mi JIFOMUHHU BBaXAIOTh HITPUTH Ta HITPaTH, SKi
YTBOPIOIOTHCS BHACHiOK okucHeHHs NO. JlocmimkeHHs
piBHS LUX MeTaOOJITiB BHKOPHUCTOBYIOTh MJIsl OLIHKU
IHTEHCHBHOCTI CHHTE3y OKCHIly a30Ty. Bu3HaueHHs piBHs
A30TUCTUX  CIOJYK MPOBOJWIM 33  CTaHAAPTHOIO
METOJIMKOIO 3 BUKOPUCTAHHSIM peakTuBy I picca.

MopceKi  CBUHKH YTPHUMYBAIHCS B CTaHAApPTHHUX
ymoBax BiBapiro JIHMYV imeni [lanuna [Manwmbkoro, mo
BIZINOBi/ITa€ HOPMaM TOBO/DKEHHS 3 TBapHHAMHU MiJx 4ac
BUKOHAHHS EKCIIEPUMEHTAIBHUAX JOCHIIKeHb 3TiTHO 3
TIOJIOKEHHAM «EBPOMEHCHKOI KOHBEHIII IIPO 3aXHCT
XpeOeTHNX TBAapHWH, SIKi BHUKOPHCTOBYIOTBCS  JUIS
eKCIIEPUMEHTAIPHUX Ta IHIIMX HAyKOBHX  LILIEH»
(Ctpacbypr, 1985), “3araspHHUX €THYHUX NPUHIIMIIIB
eKCIICpUMEHTIB Ha TBapHHAX , yxBajleHuX [lepmm
Hamionaneaum  koHrpecom 3 Gioetuku (Kwuis,2001),
3akony Ykpainu Ne 3447-1V ”IIpo 3axucT TBapuH Bix
JKOPCTOKOTO IMOBOIKEHHSI” 3TiIHO 3 AupekTuBoro Pagn €C
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2010/63/EU mpo OOTpUMaHHA IIOCTAaHOB, 3aKOHIB,
aJMIiHICTpaTUBHUX ToJoxeHb J[lepxas €C 3 muUTaHb
3aXUCTy TBapuH, SKI BHUKOPUCTOBYIOTHCS 3 HAYKOBOIO
meroro [11, 12], mpotokonmom Ne4 3acimanHs Komicii 3
MIUTaHb STUKH HAaYKOBHUX JOCIIDKEHB,
eKCIIePUMEHTATBHUX PO3p00OK 1 HaykoBHX TBopiB IHMY
imeni Jlanua [Nanunekoro Bix 17.03.2025p.

JocnimKeHHsT TPOBOJMIM Ha MOPCHKHX CBHHKax
Mmacoto Tina 180-230 1. [ns mpoBeneHHsS eKCIIEPUMEHTY
JIOCJITHUX TBapHH OyII0 mojiieHo Ha 4 cepii. 1-ma cepist —
IHTaKTHI TBapuHU (KOHTpOJIb) — 10 MypuakiB, 2-ra cepis —
Mopcrki cBuHKH 3 EIT (7,14,21 mo0u exciepuMenTy) — 22
TBAapUHKM, 3-Ts cepis — TBapuHKU 3 EAA, acomiioBaHnM 3
EIl, Oyna mopinena Ha TpHW MATPYIH, Y KOXHiM mo 10
TBapuHOK. Y |-fi miarpymi TBapuH Oyli0 BHBEOCHO 3
eKCIIepUMEHTy Ha 7-My 100y, B 2-if — Ha 14-1y, y 3-1i - Ha
21-my nobu. BuBeneHHS 3 €KCIIEPUMEHTY MPOBOIUIIHN i
XJIOpO(OPMHUM HAPKO30M Yy JOOH, 1[0 BiAMOBIIAIOTH Yacy
PO3BUTKY CTa/lii 3amaJibkHOr0 MpoLecy Ta 3a0Hupajiu
JIeTeHeBY TKAaHWUHY U1 TPOBEACHHS  BiANOBITHUX
JOCITiKEeHb. 4-Ta cepisi — 9 TBapUHOK — MOPCHKI CBHHKH
mcnst  JIKyBaHHS ~ KOpBITMHOM.  BuBeneHHs 3
eKCIIEPUMEHTY y Wil Ipymi mpoBoamIn Ha 21-my mo0y.
KopBiTHH BBOAWIM BHYTPIIIHBOOYEPEBUHHO B 1031 40
Mr/Kr MacH Tina 1 pa3 B gesp 3 7-1 mo 24-ty no0Oy. Jdns
eKCIIEPUMEHTY BUKOPUCTOBYBAJIN KOPBITHH
(«bopmariscekuit XDP3», Yipaina).

CratuctiaHy OOpOOKY pe3ynbpTaTiB MPOBOAWMIN 32
kputepieM CThIOJIGHTA, 3 BUKOPHUCTAHHSIM HPOIPAaMHOTO
3abesneyeHHs Microsoft Excel 8.0. Cratuctuuso
JOCTOBIpHUMH po30ixkHOCTI BBakanu mpu (p<0,05). s
MIPOBEJICHHSI  CATUCTUYHHMX  pO3paxyHKiB, T100yIOBU
rpadikiB i TaOmMIb BHKOPUCTOBYBAJIM MpPOTpamMHE
3abe3neueHHs RStudio v1.2.5042, a Takox eleKTpOHHI
Ta0JIHII Excel 3 maketa MS Office 2010 3
BUKOpHCTaHHAM Jinen3iitHoi nporpamu STATISTICA

250%

200%

150%

100%

50%

0%

M KoHTponb MEN

(Bepcis 6.1; cepiitamii HoMmep AGAR 909 E415822FA).
ITochioBHICTE CTAaTHCTHYHHX MPOLEAYP BUKOHYBAIN
3TiAHO 3 pekoMeHaamismu [13].

PesyabTaTn nocaigskeHHsi Ta ix o0roBopeHHs. Y
pe3ynbTaTi MPOBEACHUX EKCIIEPUMEHTANIBHHIX JOCIIIKEHb
BCTaHOBJICHO, IO piBeHb cTalinpHUX MeraboiiTiB NO
CYTTEBO 3MiHIO€ThCS SIK 1pu (popmyBanni EIl, Tak i mpu
excriepuMeHTabHOMy noeiHanHi EAA Tta EIT nopiBHsHO
3 KOHTPOJBHOIO TpYIOI TBapuH. Tak, 3a yMOB
¢opmyBannss EIl y nereHsx MypdakiB BiJ3Ha4eHO
JIOCTOBIpHE 3pOCTaHHs CTabUIbHHUX MeTabomniTiB NO,
MOYMHAIOUH 3 7-1 1o0u excriepuMeHTy. A came — Ha 90%,
73%, 50% (p<0,05) BimnoBixzHo Ha 7-My, 14-Ty Ta 21-my
001 TIpoBeAEHHS eKCIIepuMenTy. Puc.1.

Takox BHUSBIEHO ICTOTHE IIIBHILEHHS CTAaOUIBHUX
MeTa0oITIB OKCHIy a30Ty y 3 cepii eKCriepIMEeHTAIbHUX
TBapWH y NOPIBHSHHI 3 IHTAKTHUMH TBapUHAMH, CATAI0YN
MaKCHMaJIbHOTO 3Ha4YeHHs Ha 21 100y eKCepuMEHTY, 1110
cknano 203% (p<0,05) mpOTH KOHTPOJBHOI TPYIIH.
3arajomM, MOXHa KOHCTAaTyBaTH, WIO MiJBUINEHHS
KOHIICHTpAIlii BKa3aHUX METa0ONITIB OKCHIY a30Ty
POBIOITMIIOCS. HACTYITHUM YHHOM: 301JbLICHHS iX Ha
86%, 100%, 103% (p<0,05) BiamosigHo Ha 7-My, 14-Ty Ta
21-1mry 1o6u IpOBEICHHOTO EKCIIEPUMEHTY MOPIBHSIHO 3 1-
10 cepiero TBapuH (puc.l). Taki 3MiHM MOKHA MMOSICHUTH
aktuBariero cuctemu NO, 1o, HMOBIPHO, 3yMOBIEHO
IMYHOJIOTIYHOIO BiATIOBIIIIO OpraHi3My 3a YMOB PO3BUTKY
KOMOpPOIiTHOT TaToorii.

HactymauM eranom Oyjo BH3HA4YeHHs piBHS
CTaOIMPHUX MeTaboJITIB OKCHAY a30Ty B TOMOIEHarTi
JIETeHb MOPChKHX CBUHOK 3 EAA, moeananum 3 EIT micis
KOpeKIii iX KOpBITMHOM. Bu3HaueHHS NPOBOAMIM Ha
JBAJIATE Tepiry 100y eKCHEepHMEeHTy, LI0, HMOBIpHO,
MOJKHA TIOB’SI3aTH 3 HAWOUIBII BHPAXKCHOI 3aMalibHOIO
peakii€ro y et nepioa gocrminy (puc.2).

14 21

EAA +EMN

Puc.1. Pigenv cmabinvnux memabonimie NO y comozenami iez2etb MOPCbKUX CGUHOK ) 8IOCMOMKAX NOPIGHSIHO 3
xoumponem 3a ymog po3sumky EIl ma EAA i EII
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CrabinbHi metabonitn NO

W KoHTpOoAb

u [lo nikysaHHA 21 poba

M MicnA nikyBaHHA KopBiTHHOM 21 goba

Puc.2. Konyenmpayis cmabinonux memabonimie NO y 2omoceHami 1e2eHb MOPCbKUX CGUHOK 00 MA NICAs KOPeKyil
KOpGIMUHOM

BinmoBinHO, piBeHb IEOTO TTOKA3HUKA ITICIIS BBEJICHHS
KOpBITHHY 3HW3uBCS Ha 19,6%, mpotm  piBHA 10
JIKYBaHHS. e, MOMXJMBO MOXE CBLIYMTH TIPO
IMYHOKOpPHUTYBaJIbHUH BIUIMB LHOTO 3aco0y Ha piBEHb
crabinpuux MerabonitiB NO (puc.2).

BucHoBkn

1. OtpumaHi pe3ynbTaTH BKa3yIOTh Ha BaXKJIMBY POIb
CTaOUTHHUX METa0OITIB OKCHAY a30Ty IS TATOTEHE3Y 5K
eKCIIepUMEHTANBHOI MHEBMOHIi, Tak 1 KoMOpOimHOi
narosiorii. Ili JgaHi MOXYTh CTaTH OCHOBOK JUIsi
3’sICyBaHHs POJIi OKCHAY a30Ty Ta MeXaHi3My Horo il mpu
il TOE€MHAHIM TATONOTIT Ta MOTJIHOUTH BXKE ICHYHOYI
YSIBICHHSI TIPO OCOOJIMBOCTI PO3BUTKY JIOCII/KYBaHUX
TIaTOJIOTIH.

2. ExcrnepnMmeHTambHMH — aJepridiHMN  ajabBEOIT,
MOEAHAHUH 3 CKCIEPUMEHTAIBHOI0  ITHEBMOHIEO,
BHKITUKAE O1ITBII iICTOTHI PO3Taul CTAOLIBHAX META0OMITIB
OKCHJTy a30TY, TOCATAI04X HAWBHIIIOTO CBOTO PiBHS Ha 21-
oy 100y eKCIIepUMEHTY, TOPIBHSAHO 31 3MiHaMH, IO
BHHUKAIOTH 32 €KCIIEPUMEHTAIBHOI ITHEBMOHII.

3. BcraHOoBieHa TO3WTHBHA KOPUTYBajbHA JIist
KOPBITHHY CTOCOBHO BIUIMBY Ha piBeHb CTaOLIBHUX

meraboiniTiB NO JjlereHb MOPCBKMX CBHHOK 32
CKCIIEPHUMEHTAIBHOTO MOETHAHHS anepriitHoro
QIBBEOJIITY Ta THEBMOHII.

IepcniekTuBH NOAATBIINX AOCTiTKEHbD.

[lepcrieKTHBH HACTYNHHX MOCITIIDKEHb MOXYTh OYyTH
CIpsIMOBaHI Ha BHBYCHHS BIUIMBY KODPBITHHY Ta,
HMOBIpHO, IHIINX pPEYOBHMH 3 AHTHOKCHIAHTHUMH Ta
NPOTH3AaNaJbHUMH BIACTHBOCTAMHM Ha CTaH TaKUX
METaboJIITIB CUCTEMH OKCHUIY a30Ty, SK HalpHUKIajI,
cymapHa aktuBHicTb NOS, L-apriHiH y roMoreHari JiereHb

MOPCBKHMX CBHHOK 32 JIOCTI/DKYBaHOi KOMOPOiIHOT
[aToNOri].
Kondurikr  inTepeciB.  ABTOpM  IEeKJIapyroTh

BIZICYTHICTb KOH(]IIIKTY iHTEpeciB, 30kpeMa (hiHAHCOBHUX,
O0COOHMCTICHHX YM IHIIMX, IO MOTJM OM BIUIMHYTH Ha
MPECTaBICHE JOCIIHKEHHS 1 HOTO Pe3yibTaTH.

®@inancyBanns. JlocmipkeHHs mpoBommiocs 0e3
(hiHaHCOBOT MIATPIMKH.
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QUANTITATIVE DETERMINATION OF DELAYED MATURATION OF CHORIONIC VILLI
IN THE PLACENTA IN PREGNANT WOMEN WITH COVID-19

Savchuk T.V., Leshchenko 1.V.

Bogomolets National Medical University, Kyiv, Ukraine

Key words: placenta, COVID-19, Summary.The structure of the chorion changes according to gestational age,
SARS-CoV-2, chorionic villi, including stem, intermediate, and terminal villi. In the placenta, SARS-CoV-2
pathology, delayed villous affects cells expressing angiotensin-converting enzyme 2 (ACEZ2), including
maturation. endothelium and syncytiotrophoblasts. Damage to these cells triggers pyroptosis,

inflammation, and arteriolosclerosis. During its maturation, the placenta records
Bukovinian Medical Herald. 2026. V. and preserves these changes, manifested as impaired chorionic villus formation.

30, M 2 (118). P. 85-90. Objective. To quantitatively assess delayed maturation of the villous chorion in
pregnant women with COVID-19.

DOI: 10.24061/2413- Materials and Methods. 102 placentas from COVID-19-positive pregnancies

0737.30.2.118.2026.14 were examined: Group | (n=90) — placentas from live term births during the acute
phase of maternal disease, and Group Il (n=12) — placentas from antenatal fetal

E-mail: leshchenko@nmu.ua asphyxia. In Group I1, maternal infection occurred at 17—22 weeks of gestation.

t.savchuk@nmu.ua For comparison, 50 placentas from physiological term deliveries before the

COVID-19 pandemic were analyzed. Microscopic, immunohistochemical, and
statistical methods were used. Histological slides were photographed with a
digital camera through a microscope, and images were analyzed in JPEG format
using ONLINE JPG TOOLS to quantify the percentage of pixels corresponding
to the structure of interest.

Results. In Group Il (antenatal fetal asphyxia), there was an increased
proportion of stem and intermediate chorionic villi — 36 (25-50) vs. 7 (6-9) in
Group |. Stem villi in Group Il exhibited qualitative changes, including stromal
fibrosis and arteriolosclerosis. The number of terminal villi in Group 1l was 8 (8—
8); p<0.001. In Group I, the number of terminal villi did not differ from the
comparison group — 26 (25-27), indicating appropriate villous chorion
formation for gestational age. Despite similar numbers of terminal villi in Groups
I and the comparison group, the inter-villous space percentage was reduced in
Group | — 26 (20-33) vs. 44 (40-49) in the comparison group, indicating edema
of terminal villi. A decreased number of villi in Group Il led to an increased inter-
villous space — 49 (44-55).

Conclusions. A quantitative assessment of placental structures was performed in
the acute phase of coronavirus disease in cases of live term birth and in cases of
antenatal asphyxia following infection at 17-22 weeks of gestation. The basis of
placental insufficiency is qualitative and quantitative remodeling of the chorion.
Distal villous hypoplasia chorionic villi in cases of antenatal fetal death are a
manifestation of SARS-CoV-2—induced injury to stem and semi-stem villi during
the second trimester of gestation.

KUIBKICHE BU3HAYEHHA 3ATPUMKH /IO3PIBAHHA BOPCHHYACTOI'O XOPIOHA
IIPH KOPOHABIPYCHIH XBOPOKI (COVID-19) ¥ BATITHOI

Casuyk T.B., Jlewienxo 1.B.

Kniouogi cnosa: niayenma, Pezrome. Cmpykmypa XopioHa 3MiHIOEMbCSL BIONOBIOHO 00 MePMIHY A2IMHOCMI:
COVID-19, SARS-CoV-2, sopcunu  cmogbyposi, npomisxcui ma mepminaivhi gopcunu. Y nnayenmi SARS-CoV-2
XOpIioHa, namono2i4Ha aHamoMmis, ypasicae KiimuHu, Wo eKCnpecyoms aH2iomeH3uHnepemeopro8aIbHull hepmenm
3ampuUMKa 003pi6aAHHS OPCUH 2  (angiotensin-converting enzyme 2 — ACE2), - enoomeni,
XOpioHa. cunyumiompogodracm.  Ypaoswenns yux KIUMUH CHAPUYUHAE  NIPONMO3,

3ananenus ma po3eumox apmepionockaeposy. Ilio uac ceoeo 0o3pisanns
Bykosuncokuii meouunui GiCHUK. niayenma @ikcye ma 30epicac 3MiHU, AKI NPOAGNAIOMLCA  NOPYUIEHHAM

2026. T. 30, M 2 (118). C. 85-90. Gopmyeanns xopiona.
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Mema pobomu — KinvKicne UIHAYEHHA 3AMPUMKU O03PIBANHS BOPCUHYACTNOLO
xopiona npu kopornasgipycHiil xeopobi COVID-19 y éazimnoi.

Mamepian i memoou. [locniodcysanuce 102 naiayenmu npu COVID-19 y
sacimuoi: 1 epyna (n=90) — niayenma npu HapOOICEHHI HCUBO2O0 OOHOUIEHO20
nrooa 8 eocmpomy nepiodi xeopobu y eacimuoi, ma Il epyna (n=12) — npu
anmenamanvrin acgixcii. ¥ 11 epyni ocinka xeopina na 17-22 musicnsax cecmayii.
Jlna nopienanna Oanux Oocnioxcysanu niayenmy (n=>50) npu izionoziunux
nonozax 0o enioemii COVID-19.

3acmocoeysanu  MIKpOCKONiYHUU,  IMYHO2ICHOXIMIUHUL, — CMAMUCIUYHUL
Memoou 00Cnioxcenus. s 6UBHAYEHHS KIIbKICHO20 NOKA3HUKA 2ICMO02IYHI
npenapamu  gomozpagyyeanu uepe3 MIKPOCKON 3a 00NOMO2010 YuPposoi
gdomoxamepu, ompumani gpomoepaii saeanmaxcysaru y gopmami JPEG na
cepgic ONLINE JPG TOOLS, 3a 00nomozo1o K020 U3Ha4anu 8i0CoOmoK Koabopy
nikcensy ¢pomo, saxuil € i0COMKOM O0CHIOACYBAHOT CIMPYKMYPUL.

Pesynomamu. [Ipu anmenamanvhitl acgixcii nnooa (epyna Il) cnocmepieanocs
30LIbUIeHHS 6I0COMKA CIMOBOYPOBUX MA HANIBCMOBOYPOBUX 60PCUH XOpioHa — 36
(25; 50) npomu 7 (6; 9) y nrayenmax epynu 1. Cmogbyposi éopcunu zpynu Il
8IOpI3HANU AKICHI 3MiHU — ibpo3 cmpomu ma apmepionockiepos. Kinvkicmo
mepminanoHux gopcun y epyni Il oyna 8 (8-8); (p<0,001). ¥V nnayenmax epynu [
KIbKICIb MEePMIHATbHUX 60PCUH He BIOPIZHANACA 610 2pynu nopisHsannsa — 26 (25-
27), Wo € NOKA3HUKOM Qa0eK8amHO20 (POPMYBAHHS BOPCUHYACHOZ0 XOPIOHA
8i0no08ioHo 00 2ecmayitinozo 6iky. Ilpu 00HaKO8ill KilbKOCMI MepMiHANIbHUX
6opcun xopiona 6 epynax I ma nopisHAHMA GIOCOMOK MidCEOPCUHYACTNO2O
npocmopy 6 2pyni 1 6y smenutenuii — 26 (20-33) npomu epynu nopisusanmns — 44
(40-49), wo € npossom HAOPAKY MePMIHATLHUX BOPCUH XOPIOHA. 3MEHULEeHHS
Kinekocmi eopcun y epyni Il npuzeoouno 0o 36invbuieHHs  GIOCOMKA
Midceopcunuacmozo npocmopy — 49 (44-55).

Bucnogxu. Ilposedeno xinvKicne 8U3HA4eHHA CIPYKMYP NAAYEHMU 6 COCHPOMY
nepiodi KOpOHAGIPYCHOI X80POOU NPU HAPOOICEHHT HCUBO2O OOHOUIEHO20 NI00A
ma npu awmenamanvHit acghixcii npu ingpixyeanni na 17-22 musxcnax. OcHosa
NIAYeHMAapHoi HeOOCMAamHOCmi — AKICHA Ma KilbKicHa nepedy008a XopioHda.
Tinonnasisa mepminanbHUXx 60pCcuUn NpU AHMEHAMATbHIU 3a2ubeni niodd — npose
ypaoicennsi SARS-C0OV-2 cmosbyposux ma naniecmogbyposux 60pcut y opy2omy
mpumecmpi 2ecmayii.

Introduction. The structure of the chorion changes objective, 102 placentas from COVID-19-positive

according to gestational

consisting of stem,

pregnancies were examined: Group | (n=90) — placentas

intermediate (immature and mature), and terminal villi [1].
During the first and second trimesters, immature
intermediate villi predominate, serving as a source for
mature intermediate villi, while in the third trimester,
terminal villi predominate [2,3]. Stem villi play a role in
regulating blood flow and providing mechanical stability
to the villous tree. Intermediate villi serve as a source for
the formation of terminal Vvilli, which form the
vasculosyncytial membranes [4].

In the placenta, the coronavirus SARS-CoV-2 affects
cells expressing angiotensin-converting enzyme 2 (ACE2),
including endothelium and syncytiotrophoblasts, leading
to pyroptosis, endothelial dysfunction with impaired blood
rheology, platelet activation, microcirculatory
disturbances, inflammation, and arteriolosclerosis [5-8].
During its maturation, the placenta records and preserves
changes that manifest as impaired chorion formation [9],
which is reflected by quantitative alterations in chorionic
villi and in the intervillous space.

Objective. To quantitatively assess delayed maturation
of the villous chorion in pregnant women with COVID-19.

Materials and Methods. To achieve the study

86

from live term births during the acute phase of maternal
COVID-19, and Group Il (n=12) - placentas from
antenatal fetal asphyxia The material was obtained in
accordance with a cooperation agreement with the
Department of Pathological Anatomy of the National
Children’s Specialized Hospital Okhmatdyt of the Ministry
of Health of Ukraine during the period from 2020 to 2022.
In Group I, the post-COVID interval (the time between
maternal COVID-19 diagnosis and delivery) ranged from
1 to 3 weeks. In Group II, maternal infection occurred at
17-22 weeks of gestation. COVID-19 in pregnant women
was confirmed by a positive polymerase chain reaction
(PCR) test for SARS-CoV-2 RNA. For comparison, 50
placentas from physiological term deliveries before the
COVID-19 pandemic were analyzed.

Microscopic, histochemical, immunohistochemical,
and statistical methods were used. Histochemical staining
was performed using the MSB method modified by
Zerbino—Lukasevich. Immunohistochemical (IHC)
analysis was carried out using monoclonal antibodies
against CD34 (Thermo Fisher Scientific, USA) at working
dilutions to assess the condition of arteriolar endothelium.
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To determine quantitative parameters, histological slides
were photographed through a microscope with a digital
camera. The obtained images were saved in JPEG format
and uploaded to the ONLINE JPG TOOLS service

(onlinejpgtools.com/find-dominant-jpg-colors), which
allowed the determination of the percentage of pixel color
corresponding to the studied structure (Fig. 1; Fig 2A, B)
[10].

rgh(247, 242, 243) 19.79%

rgh(232, 191, 199)

14.29%

rgh(202, 83, 120) 14.26%

rgb(216, 81, 40)

12.85%
rgb(185, 39, 69)
rgb(230, 133, 76)
rgh(109, 23, 43)

12.42%
9.22%

2.8%

rgh(239, 247, 254) 58.91%

rgb(222, 205, 238) 14.48%

rgb(207, 106, 188) 7%

rgb(202, 60, 144)

6.42%

rgb(156, 31, 108) 3.34%

Fig. 1. Screenshots from ONLINE JPG TOOLS: A, B (left) — uploaded JPEG images; right — percentage of colors in the
image. 1 — intervillous space (light color); 2 — terminal villi (sum of pink color shades)

To determine the percentage of stem and intermediate
(semi-stem) villi, these villi were colored in Microsoft
Paint with a color distinct from the other structures in the
image (green), followed by percentage calculation using
the ONLINE JPG TOOLS service.

Statistical analysis was performed using SPSS IBM
v.22 (Armonk, NY, USA), licensed to Bogomolets
National Medical University, license No. 128 dated
01.08.2016. Variational statistical methods were applied.
For multiple group comparisons of mean values, the non-
parametric Kruskal-Wallis test was used. Ranked data are
presented as median with lower and upper quartiles (Me
[Q1; Q3]). Differences were considered statistically
significant at p < 0.05.

Results and Discussion. In the study of placentas from
live term neonates in the acute phase of coronavirus disease
(Group 1) and from cases of maternal infection at 17-22
weeks of gestation with antenatal fetal asphyxia (Group I1),
alterations in the proportional distribution of stem, semi-
stem, and terminal chorionic villi, as well as the
intervillous space, were observed. In cases of antenatal
fetal asphyxia (Group 1), an increased percentage of stem
and intermediate villi of the chorion was observed — 36
(25-50) versus 7 (6-9) in Group | placentas (Table 1; Fig.

2C-F). Stem villi in Group Il were characterized by
qualitative changes, including stromal fibrosis and
arteriolosclerosis (Fig. 2D), as evidenced by blue staining
on immunohistochemical analysis.

In some vessels with an obliterated lumen,
revascularization was observed as a final attempt to restore
vascular patency (Fig. 3D, arrow).

The number of terminal villi in Group 1l was 8 (8-8),
indicating hypoplasia of terminal villi; p < 0.001(Fig.2B).
In Group 1, the number of terminal villi did not differ from
the comparison group — 26 (25-27), reflecting adequate
formation of the villous chorion for gestational age.
Despite a similar number of terminal villi in Groups | and
the comparison group, the intervillous space percentage in
Group | was reduced — 26 (20-33) versus 44 (40-49) in the
comparison group, indicating edema of the terminal villi
(Fig.2C; Fig.3).

In Group I, edematous terminal villi were located in
close proximity to each other. Due to stromal edema of the
terminal villi in the main groups, a reduction in the vascular
lumen was observed, with vessels positioned centrally
within the villi (Fig. 3.A,B). This led to an increase in the
thickness of the vasculosyncytial membranes, resulting in
malperfusion [11].
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Fig. 2. Structural changes of the placenta in pregnant women with COVID-19.A,C,E — placenta from a term pregnancy with
COVID-19 at 37 weeks of gestation. B,D,F — placenta from antenatal fetal demise at 34 weeks of gestation, COVID-19 at 19—
20 weeks of gestation. MSB staining modified by D.D. Zerbino and L.L. Lukasevich; A, B x400; C-F x40

Table 1
Pathomorphological changes in the placenta in pregnant woman with COVID-19
Parameters COVID-19 (N=102)
Live births (Group I) Antenatal asphyxia Comparison group p
(N=90) (Group 1) (N=50)
(N=12)
Percentage of stem and ) e .
semi-stem chorionic villi; % 169 36 (25;50) 1 9) p<0,001
Number of terminal villit 26 (25-27) 8 (8-8)* 26 (25-27) p<0,001
Intervillous space, % 26 (20-33)* 49 (44-55) 44 (40-49) p<0,001

Note: *p<0.001 (Kruskal-Wallis test); * — number of terminal villi in a single field of view at 400x magnification
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SRS,

Fig. 3. Structural changes of terminal chorionic villi in placentas from pregnancies complicated by COVID-19. A,C —

placenta from a term pregnancy with coronavirus disease at 39 weeks of gestation. B,D — placenta from antenatal fetal
demise at 34 weeks of gestation; maternal COVID-19 at 19-20 weeks of gestation. Immunohistochemical study showing
expression of monoclonal antibodies against CD34 in the vascular endothelium of chorionic villi. A, B x200. C,Dx400

A large number of syncytial knots were identified
between the terminal chorionic villi; their presence is
considered a compensatory mechanism aimed at increasing
the intervillous space (Fig. 3A). According to other
researchers, an increased number of syncytial knots reflects
telocyte damage and loss of their regulatory control over
syncytiotrophoblast apoptosis [12].

In Group 11, despite a reduced proportion of terminal
villi, an increase in the percentage of the intervillous space
was observed —49 (44-55). The latter is described as a
three-dimensional system of channels between chorionic
villi, the unobstructed patency of which ensures adequate
maternal perfusion.

On the one hand, edema of terminal chorionic villi (Group
1), and on the other, the surrounding villous environment —
characterized by the accumulation of fibrinoid material or
inflammatory cells — intervillositis (Group Il) — lead to a
reduction in the size of the intervillous channels, ultimately

resulting in the development of placental insufficiency.

The study of placentas from pregnant women with
coronavirus disease at different gestational ages revealed
both qualitative and quantitative changes in the formation
of the chorionic villous tree. Quantitative differences were
manifested by alterations in the proportional distribution of
chorionic villi across the main study groups, which in turn
were associated with qualitative changes in stem (and
semi-stem) villi following SARS-CoV-2 — induced injury
at the corresponding stage of pregnancy.

In Group 1l, SARS-CoV-2 infection resulted in stromal
fibrosis and arteriolosclerosis of stem villi. Since these
structures serve as a growth source for terminal villi, their
number within the cotyledon was reduced, resulting in
distal villous hypoplasia chorionic villi. Thus, placental
insufficiency in Group Il is based on structural remodeling
of the chorion.

Conclusions. A quantitative assessment of placental
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structures was performed in the acute phase of coronavirus
disease in cases of live term birth and in cases of antenatal
asphyxia following infection at 17-22 weeks of gestation.
The basis of placental insufficiency is qualitative and
quantitative remodeling of the chorion. Distal villous
hypoplasia chorionic villi in cases of antenatal fetal death
are a manifestation of SARS-CoV-2 — induced injury to
stem and semi-stem villi during the second trimester of
gestation.

Future Directions. A prospective direction for further

research is the study of villous chorion formation in
pregnant women with COVID-19 during early gestational

stages.
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ENHANCED ANTIBACTERIAL ACTIVITY OF Ti;C:T. Mxene VIA TIME-CONTROLLED
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Objective — to evaluate the antibacterial potential of two-dimensional
(2D) nanomaterials, with a focus on the photothermal activity of Ti;C-T,
MXene as an alternative to conventional antibiotic therapy.

Material and methods. This experimental study investigated the antimicrobial
properties of TisC:T. MXene under near-infrared (NIR) laser irradiation. The
photothermal antibacterial effect was assessed against Escherichia coli using
continuous laser mode (4 W, 10 Hz) with varying irradiation durations. Bacterial
viability was evaluated to determine the time-dependent efficacy of the treatment.
The antibacterial mechanisms were analyzed based on physicochemical
interactions and thermal effects induced by MXene.

Results. The findings demonstrated a pronounced time-dependent antibacterial
effect of TisC:T, MXene under NIR irradiation. A significant bacterial reduction
exceeding 99.99% was observed after 10 and 15 minutes of laser exposure. The
antibacterial activity is attributed to the synergistic action of localized
photothermal heating and the intrinsic physicochemical properties of MXene,
leading to disruption of bacterial membranes and irreversible cellular damage.
Additionally, irradiation duration and post-treatment incubation time were
identified as critical factors influencing bactericidal efficiency.

Conclusion. TisC:T, MXene exhibits strong potential as an antibiotic-free
platform for photothermal antibacterial therapy. Its effectiveness is mediated by
combined thermal and material-specific mechanisms, making it particularly
promising for combating drug-resistant bacterial infections. Further research is
required to optimize treatment parameters, including irradiation conditions and
bacterial load, to improve therapeutic outcomes and facilitate future biomedical
applications.

IIOCHIIEHA AHTHBAKTEPIAJIBHA AKTHBHICTbH Ti;C:T. MXene 34 PAXYHOK
D®OTOTEPMAJIbHOI TEPAIIII 3 KOHTPOJIEM YACY

Bapaea FO.B.

Kniouoei cnosa: MXene,
gomomepmanvia mepanis,
aHMUbaKmepiaibHa AKMUBHICD,
bnudicHe iHgpauepsone
BUNPOMIHIOBAHHS, 080BUMIDHI
Hanomamepiaiu.

bykosuncokuii meduurnuil 8icHUK.
2026. T. 30, Ne 2 (118). C. 91-96.

Mema po6omu — oyinumu anmubakmepiaivhutl nomenyian 08osumipnux (2D)
Hanomamepianie 3 akyenmom Ha gpomomepmanviy axmusnicme TisC:T, MXene
5K AbMepHamuey mpaouyiiiHiti anmubiomuxomepanii.

Mamepian i memoou. Y 0anomy eKCnepumMeHmaibHOMY OOCHIONCEHHI GUEHANU
aumumikpobni  enacmueocmi  TisC:T. MXene nio eniugom 1a3epHO20
BUNPOMIHIOBAHHSL ONUANCHBLO2O iHghpauepeorozo (NIR) oiana3zony.
Domomepmanvrull anmubaxmepianrvHuil epexm oyinrosanu uooo Escherichia
coli y besnepepsromy pesxcumi nazepa (4 Bm, 10 I'y) i3 pizHoto mpusaricmio
onpominenus.  Kummesoamuicme — Oakmepitl  @usHauanu 0N OYIHKU
yacogosanexcnoi ecpekmusrocmi niKysanna. Mexanizmu anmubaxkmepianvhoi Oii
AHANI3Y6ANU HA OCHOBI (DI3UKO-XIMIMHUX 63AEMOOI Ma Meniosux egexmis,
inoykosanux MXene.

Pe3ynomamu. Ompumani oani npooemMoHCmpysaiu sUpAdiceHUll
yacososanexcnutl anmubaxmepianorui ecpexm TisC:Tc MXene nio eniusom NIR-
onpominents.  3Haune  3HUdICeHHsi  Kitbkocmi  b6akmepiti  (>99,99%)
cnocmepizanocs nicist 10 ma 15 xeunun nazepnoeo eniugy. Anmubaxmepianvha
AKMUBHICMb 3YMOBIIEHA CUHEP2IYHO0I0 OICI0 NIOKANLHO20 (POMOmMepMaIbHO20
Haepieannss ma 6nacHux  isuxo-ximiynux enacmusocmeti MXene, wo
npu3eo0ums 00 NOWKOOJCEHH OAKMePIanbHUX MeMOpan I He3860pOmMHO20
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KAIMUHHO020  yuwikoodicenns. Kpim mozo ecmanogneno, wo mpueanicmo
ONPOMIHEHHS Ma Yac iHKyoayii nicis 00poOKu € KpUMUYHUMU PAKmopamu, wo
8NIUBAIOMY HA OAKMEPUYUOHY eheKMUBHICTMb.

Bucnoeok. TisC:T,. MXene demoncmpye 6ucoxkuii NomeHyian ax naameopma ous
AHMUOIOMUK-HE3ANedCHOI  (homomepmanvHoi  anmubaxkmepianrbHoi  mepanii.
Hozo  eexmusnicmo 3yMo61ena NOEOHAHHAM —mepMiunux i mamepiai-
cneyuiuHux Mexanizmis, wo pooums 1020 nepcnekmusHUM 01 6opomvdU 3
anmubiomuxopesucmeumuumu  baxkmepianohumyu  iHgexyiamu.  Ilooanvuii
00CNiONCeHHs HeOOXIOHI 01 onmumizayii napamempie HomomepmanibHo20
6NAUBY, 30KpeMa YMOG ONPOMIHEHHS ma OaKmepianbHO20 HABAHMAICEHHS, 3
Memol NiOSUWEeHHs MmepanesmuyHoi egeKmugHocmi ma npo8aodCeHHs y

OIOMEOUYHY RPAKMUKY .

Introduction. According to the World Health
Organization (WHO), the rapid emergence and spread of
antibiotic-resistant microorganisms represent a critical
global health challenge, posing serious threats to human
health, food security, and modern healthcare systems [1].
This growing crisis necessitates the development of
alternative antimicrobial strategies that can effectively
combat resistant pathogens while minimizing the risk of
further resistance development.

In response to this challenge, significant research
efforts have been directed toward nanomaterials with
intrinsic antibacterial properties. These materials have
demonstrated considerable potential across a wide range of
applications, including water purification, food packaging,
medical devices, and textile engineering [2]. Among them,
two-dimensional (2D) nanomaterials have attracted
particular attention due to their unique structural and
physicochemical characteristics, such as high surface area,
tunable surface chemistry, and mechanical sharpness,
which contribute to their antimicrobial activity [3].

A fundamental understanding of the antibacterial
mechanisms of 2D nanomaterials is essential for the
rational design of next-generation antimicrobial systems
with enhanced efficacy and reduced cytotoxicity. One of
the key proposed mechanisms involves the physical
interaction between sharp-edged nanosheets and bacterial
cell membranes. It is hypothesized that these nanoscale
sharp edges can mechanically disrupt the bacterial cell
wall, leading to membrane damage, leakage of intracellular
components, and ultimately cell death. In this study, we
aim to experimentally investigate and validate this
mechanism as a primary contributor to antibacterial
activity [4].

More recently, photoresponsive nanomaterials have
emerged as promising candidates for antibiotic-free
antibacterial therapies. These systems can be activated by
external light sources to generate localized hyperthermia or
reactive oxygen species (ROS), both of which exhibit
strong antimicrobial effects. However, the practical
application of such approaches remains challenging, as the
efficiency of ROS generation and thermal effects may
decrease under physiological conditions or prolonged
exposure times [5].

Photothermal therapy (PTT) represents a particularly
attractive strategy, relying on photothermal agents that
convert absorbed light into heat, thereby inducing bacterial
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inactivation through protein denaturation and thermal
ablation. Among various photothermal materials, Ti:C2Tx
MXene has shown remarkable potential due to its excellent
photothermal conversion efficiency, large surface area, and
favorable biocompatibility. Previous studies have
demonstrated that MXene exhibits antibacterial activity
even in the absence of irradiation under dynamic
conditions; however, its performance under near-infrared
(NIR) light, particularly at a wavelength of 808 nm,
remains insufficiently explored [6].

Due to their strong absorption in the NIR region,
MXenes can efficiently convert light energy into heat,
leading to a rapid increase in local temperature. This
photothermal effect not only enhances bacterial killing but
may also facilitate deeper penetration of sharp MXene
nanosheets into bacterial membranes, thereby amplifying
mechanical damage.

In this context, the present study aims to investigate the
photothermal antibacterial performance of TisC.Tx MXene
under NIR laser irradiation, with a particular focus on
determining the optimal exposure duration required to
achieve effective bacterial inactivation. By correlating
irradiation time with antibacterial efficiency and
temperature changes, this work seeks to contribute to the
development of optimized MXene-based photothermal
antibacterial strategies.

Objective of the study: to assess the antibacterial
efficacy of TisC.Tx MXene as an integrative platform for
photothermal therapy, taking into account the influence of
irradiation duration on bacterial viability and treatment
effectiveness.

Material and methods. Mueller—Hinton agar (MHA,
SKU 70191) and Mueller—Hinton broth (MHB, SKU
70192) were obtained from Sigma-Aldrich (St. Louis, MO,
USA) and used as standard microbiological media for
bacterial cultivation and antimicrobial susceptibility
testing. All reagents were of analytical grade and used
without further purification.

TisC.T, MXene (where T, represents surface
terminations such as —-OH, —CI, and —F groups) was
synthesized via selective etching of the aluminum layer
from the TisAlC. MAX phase precursor. The etching
process was performed using a minimally intensive layer
delamination (MILD) method, involving a mixture of
hydrochloric acid (HCI) and lithium fluoride (LiF), as
previously described [7]. Following etching, the
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multilayered MXene was delaminated to obtain few-layer
TisC.T, flakes, which were subsequently dispersed in
deionized water to form a stable colloidal suspension. The
final concentration of the MXene dispersion used in this
study was 4.4 mg/mL. Prior to use, the suspension was
sonicated to ensure homogeneous dispersion and prevent
agglomeration.

The antibacterial activity of MXene was evaluated
against Escherichia coli (ATCC 25922), a model Gram-
negative bacterium. The bacterial strain was cultured
overnight on MHA plates at 37 °C. A fresh bacterial
suspension was prepared and adjusted to approximately 10°
colony-forming units (CFU)/mL. For the experimental
setup, 100 pL of the bacterial suspension was added to each
well of a sterile 96-well plate. Subsequently, 100 pL of
MXene solution (final concentration: 50 pg/mL) was
introduced into the wells. Control wells without MXene
were included for comparison. The plates were incubated
at 37 °C for 6 hours to allow interaction between bacteria
and MXene. After incubation, samples were subjected to
near-infrared (NIR) laser irradiation in continuous mode (4
W, 10 Hz) for 5, 10, and 15 minutes. To evaluate
antibacterial efficacy, samples were analyzed at two time
points: 30 minutes and 24 hours after irradiation. At each
time point, 10 pL aliquots were taken from each well and
plated onto MHA using the streak plate method. The plates
were incubated at 37 °C for 24 hours, after which bacterial
colonies were counted, and CFU/mL values were
calculated. All experiments were performed in triplicate to
ensure reproducibility.

Scanning electron microscopy (SEM) was employed to
investigate the interactions between MXene materials and
bacterial cells. Observations were carried out using a
Phenom ProX (Phenom-World BV, Eindhoven, The
Netherlands) and a JEOL JSM-7001F microscope, both
equipped with an energy-dispersive X-ray spectroscopy
(EDX) system for elemental analysis. In addition,
transmission electron microscopy (TEM) analysis was
performed using a JEOL 2100F to further examine
structural details at higher resolution.

To evaluate the photothermal ablation effect of MXene

30 min after irradiation

CFU/mL in log™®

Time of laser exposure

Ea MXene +

on bacterial biofilms, glass substrates (0.2 x 0.3 cm) were
initially prepared and incubated with a standardized
bacterial suspension according to the previously described
protocol, allowing the formation of a uniform biofilm layer
on the surface. After biofilm establishment, the samples
were subjected to near-infrared (NIR) laser irradiation
under the previously defined experimental conditions in
order to activate the photothermal properties of the MXene
nanosheets.

Following irradiation, the samples were gently rinsed
with phosphate-buffered saline (PBS, pH 7.4) to remove
non-adherent or weakly attached bacterial cells. The
remaining biofilm structures were then fixed using 1%
glutaraldehyde in PBS for 15 minutes, with the fixation
step repeated twice to ensure adequate preservation of both
cellular components and the extracellular matrix.
Subsequently, the samples were washed twice with PBS
(15 minutes each) to eliminate residual fixative.

Dehydration of the biofilms was performed using a
graded ethanol series (25%, 50%, 80%, and 96%), ensuring
gradual solvent exchange and minimizing structural
collapse of the biofilm architecture. After complete
dehydration, the samples were air-dried and mounted onto
carbon adhesive tape. Prior to SEM imaging, a thin gold
coating (~5 nm) was applied by sputtering to enhance
electrical conductivity and improve image resolution.

All experiments were performed in triplicate. Data for
normally distributed variables are expressed as mean *
standard deviation (SD). Comparisons among three or
more groups were conducted using one-way ANOVA with
Tukey’s post hoc test. Non-normally distributed data were
analyzed using the Kruskal-Wallis or Friedman test.
Statistical analysis was carried out with GraphPad Prism
10.3.1, and p < 0.05 was considered statistically
significant.

Results and Discussion. The antibacterial performance
of TisC.T, MXene under NIR laser irradiation was
systematically evaluated using E. coli as a representative
Gram-negative microorganism. The results demonstrate a
clear dependence of antibacterial activity on irradiation
time and subsequent incubation period (Figure 1).

24 h after irradiation

ok 3k Fk Ak

CFU/mL in log™

Time of laser exposure

3 MXene -

Fig. 1. Time-dependent antibacterial activity of MXene after varying irradiation exposure times. Control samples
correspond to non-irradiated wells
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Short-term analysis (30 minutes post-irradiation)
revealed that even brief exposure (5 minutes) resulted in a
noticeable bacteriostatic  effect, characterized by
suppression of bacterial growth rather than complete
eradication. This indicates that MXene, even at relatively
short irradiation durations, can interfere with bacterial
proliferation.

After 24 hours of incubation, a more pronounced effect
of irradiation duration was observed. Samples exposed to
10 and 15 minutes of NIR irradiation exhibited significant
antibacterial activity, with bacterial reduction reaching up
to 99.9%. In contrast, shorter irradiation times showed
limited long-term bactericidal effects, suggesting
insufficient thermal damage to ensure irreversible bacterial
inactivation.The observed antibacterial behavior strongly
correlates with temperature elevation during laser
exposure, as illustrated in Figure 2. Prolonged irradiation
resulted in higher localized temperatures within the wells,
confirming the photothermal nature of MXene. This
temperature increase is a critical factor contributing to
bacterial cell damage.

The antibacterial mechanisms of MXene under
photothermal activation can be attributed to several factors.
First, localized heat generation disrupts bacterial
membrane integrity, leading to leakage of intracellular
components. Second, elevated temperatures can cause
protein denaturation and enzyme inactivation, ultimately
impairing essential cellular processes. Additionally, the
potential generation of reactive oxygen species (ROS) may
further enhance oxidative stress within bacterial cells [8].

Importantly, the photothermal conversion efficiency of
MXene plays a central role in its antibacterial performance.
Upon NIR irradiation, MXene absorbs light and converts it
into heat through non-radiative relaxation processes. This
localized hyperthermia creates a hostile microenvironment
for bacterial survival [9].

A widely accepted explanation of MXene antibacterial
activity is the “nano-knife” mechanism, in which sharp
edges of 2D flakes penetrate bacterial membranes, causing
physical disruption and cell death. To verify this, SEM
analysis was performed after incubation of E. coli with
TisC.T, MXenes. To prevent MXene sedimentation and
ensure uniform dispersion, E. coli were co-incubated with
Ti-based MXenes under continuous rotation. This

Temperature profile under laser irradiation
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maintained homogeneous suspension and maximized
potential membrane contact required for the “nano-knife”
mechanism. Despite improved dispersion and prolonged
exposure, no significant differences in bacterial growth or
colony formation were observed compared to static
controls, indicating negligible antibacterial activity under
these conditions. No evidence of membrane damage was
observed (Fig. 3, A). Instead, MXene nanosheets adhered
to or coated bacterial surfaces, with smaller flakes
attaching to membranes and larger sheets enveloping the
cells. TEM confirmed intact membrane structures while
showing MXene localization on the cell surface (Fig. 3, B),
and EDX (Fig. 3, C) detected titanium, consistent with
TisC. T« presence. These results indicate that mechanical
membrane disruption does not occur under the tested
conditions, questioning the relevance of the “nano-knife”
mechanism in this case.

In contrast to direct MXene—bacteria co-incubation,
photothermal therapy (PTT) provides an effective route for
MXene-based antibacterial action. TisC.T, MXenes (50
png/mL) were irradiated with NIR for 5 - 15 min. A strong
antibacterial effect was already observed after 5 min, with
complete eradication after 10 and 15 min (Fig. 3, E).
Temperature measurements showed significant heating in
the presence of MXenes, reaching 62.7 °C after 15 min,
compared to 31.1 °C for the control. SEM analysis revealed
clear bacterial damage after irradiation, with E. coli
exhibiting surface deformation and leakage of intracellular
contents, confirming photothermal-induced structural
disruption.

Furthermore, the intrinsic ~ physicochemical
characteristics of MXene, including high specific surface
area, hydrophilicity, and abundant surface terminations,
are essential for interactions with bacterial membranes.
While pristine MXene nanosheets exhibit limited intrinsic
antibacterial activity, their efficacy is significantly
enhanced under near-infrared (NIR) laser irradiation,
which induces localized photothermal effects and
membrane disruption [10]. These properties also allow for
functional tunability, and strategic surface modifications or
synergistic combination with other antimicrobial agents
may further improve antibacterial performance, providing
promising avenues for future investigation.

Fig. 2. Average temperature recorded in the wells following laser irradiation at different time intervals
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Fig. 3. (A) SEM and (B) TEM images of E. coli treated with TisC,7, MXenes, (C) the squares indicate the areas of EDX
analysis for determining the presence of element distribution (at.%), where Au originates from sputter coating and Fe
from the electrically conductive substrate, of E.coli treated with TisC,Tx MXene; SEM images of the E. coli after
TisC,Tx Mxene-based photothermal therapy (D) control samples, (E) strains treated with Ti3C2Ty. The red arrows
indicate the morphology changes

Overall, the results highlight that irradiation duration is
a critical parameter governing the transition from
bacteriostatic to bactericidal effects. Achieving sufficient
thermal exposure is essential for irreversible bacterial
damage.

Conclusions. This study demonstrates that TisC.T,
MXene exhibits significant antibacterial activity when
activated by NIR laser irradiation, primarily through a
photothermal mechanism. The antibacterial effect was
strongly dependent on irradiation duration, with optimal
bactericidal performance observed at 10-15 minutes of
exposure. These findings position MXene as a promising
candidate for photothermal antibacterial applications,
particularly in the context of wound healing and treatment
of drug-resistant infections. The ability to achieve high
antibacterial efficiency without inducing resistance further
enhances its biomedical potential. However, to fully
translate this approach into clinical applications, further
investigations are required. Future studies should focus on
optimizing key parameters such as irradiation mode, power

density, exposure time, and MXene concentration.
Additionally, in vivo studies and biocompatibility
assessments are essential to validate safety and therapeutic
efficacy. A deeper understanding of dose-dependent
effects and interaction mechanisms will be critical for
developing standardized protocols for MXene-based
photothermal antibacterial therapy.

Prospects for further research to optimize
photothermal treatment parameters of TisC.T. MXene,
including irradiation conditions, exposure time, and
bacterial load, as well as to investigate its antibacterial
efficacy against a broader spectrum of clinically relevant
and drug-resistant microorganisms.
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BILTHUB IHT'IBITOPIB HATPIH3AJIEZKHOT O KOTPAHCITOPTEPA I'/TIOKO3H
JAPYTIOIo THIIY HA CYB’EKTHBHI IIOKA3HUKH IICUXOCOLIAJIBHOI'O
BJIATOIIOJ1Y949A 34 KOHTPOJIIO CEPLIEBUX BIOMAPKEPIB Y KAP/JIO/IOI'T9YHHX

HHAIIIEHTIB

Inawyk T.0., Tawyyk M.B.

bykosuncokuii deparcasruti meduunuti ynigepcumem, M. Yeprisyi, Yxpaina

Kniouogi crosa: incioimopu
HamMpiti3anexicHo2o
KOMPAHCROpmepa 2oKo3u 0py2020
muny, axicmu scummsi, C-
peaxmugHuil OiIoK, cepyeso-cyOunHi
3aX60PIOBANHS, eMNARTIPOZUH.

bykosuncokuii meduurnuil 8icHUK.
2026. T. 30, Ne 2 (118). C. 97-101.
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0737.30.2.118.2026.16

E-mail:
ilashchuk.tetiana@bsmu.edu.ua;
axaosovitsh@gmail.com

Pe3tome. XpoHiumi  cepyego-cyOuHHi  3aX60PIOBAHHA — CYNPOBOONCYIOMbCA
NIOBUWEHUM PUUKOM 20CHIMANI3ayii, cmepmi, 3HUNCEHHAM SKOCMI HCUMMS,
MPUBONCHICIIO MA HU3bKOPIGHeSUM cucmemHum 3ananeHHam. C-peaxmusHuil
OiNoK 8I00OPAdICAE 3anaibHe HABAHMAICEHHS, NO8 S3aHe 3 (DYHKYIOHATbHUM
cmanom  nayiema. Boowouac, [H3KTI-2 wmooicyms cmamu  HOGUM
MYTLMUDAKMOPHUM — eleMeHMOM  6NIUGY Olsl X8OPUX 13  KaApOIoN02iUHOI0
namosoziero.

Mema 0ocnioxrcenHs - oyiHumu 8nius 000ABAHHSA IHIOIMOPY HAMPIU3ANEHCHO2O
KOmpaucnopmepa 2moKo3u opy2o2o muny 00 CIManoapmHoi mepanii Ha AKicmo
arcumms ma pigenb C-peakmugro2o 6inKka 8 KapOiolo2iyHUX nayicHmis.
Mamepian i memoou. I[Ipogedeno ooHoOyeHmpoge npocnekmusHe GiOKpume
NOPIGHSNIbHE OOCHIONCCHHS 3 080MA GIZUMAMU. BUXIOHUM [ NOBMOPHUM UYepe3
00uH micayv. Y ¢hinanvruti ananiz exuoueno 40 nayienmis, panoomizo8anux y
2pyny cmanoapmuoi mepanii 3 eMnacuiQpro3UHOM MA KOHMPOIbHY ZPYNY.
Oyinrosanu C-peakmueruil OLIOK, [HOEKC SAKOCMI JHCUMMS 3G N SMUPIGHeSUM
onumyganohukom EQ-5D-5L ma ei3yanvno-ananoeogy wxany EQ-VAS;
000amKo60 aHANI3YeaIU RNIOSPYNU 3a HAAGHICMIO YYKPOo8o2o Odiabemy U
NepeHeceH020 IWemMiYHO20 IHCYIbM).

Pesynemamu. Y 3acanvniti kocopmi pieenv C-peakmunozo Oiika 3HU3UBCA (3
6,843,1 0o 5,6%£2,7 me/n), a inoexc saxocmi owcumms spic (3 0,71+0,14 oo
0,74%0,14). 'V epyni emnaznigpnosuny 3uuxcenuss C-peakmusHozo 0irka 0Oyno
supasuiwium, Hixc y kowmponi: (-1,92+1,11 npomu -0,57%0,15 me/n). Hpupicm
inoekcy saxkocmi ocummsa makoxc 0ye Oinvwum: (+0,05+£0,02 npomu
+0,01£0,01). 3nuocenns C-peaxmuenoco OiIKa KOpemo8anio 3 NONINUEHHAM
AKOCMI JHCUMMS.

Bucnoexku. Jlooasanns emnacnigpnozuny 00 CMaHOAPmMHO2O — NiKYEAHHS
acoyiioeanocs 3i 3MEHUWEHHAM 3anaibHO20 HABAHMANCEHH Ma  KIIHIYHO
3HAUYWUM  NOKpawjeHHsmM sKkocmi owcumms. Pesynomamu  niompumyiomo
O0oYinbHICMb  OOHOYACHOT OYIHKU OloMAapKepie 3andaieHHs ma NayicHm-
OpIEHMOBAHUX NOKA3HUKIB nio uac KOHMPOHo epexmusrocmi
Kapoiomemaboaiunoi mepanii.

IMPACT OF SODIUM-GLUCOSE COTRANSPORTER 2 INHIBITORS ON SUBJECTIVE
INDICATORS OF PSYCHOSOCIAL WELL-BEING UNDER CONTROL OF CARDIAC
BIOMARKERS IN CARDIOLOGY PATIENTS

Ilashchuk T.0., Tashchuk M.V.

Key words: sodium-glucose
cotransporter 2 inhibitors, quality
of life, C-reactive protein,
cardiovascular diseases,
empagliflozin.

Bukovinian Medical Herald. 2026.
V.30, Ne 2 (118). P. 97-101.

Resume. Chronic cardiovascular diseases are associated with hospitalization,
mortality, impaired quality of life, anxiety, and low-grade systemic inflammation.
C-reactive protein may reflect the inflammatory burden associated with
functional status. At the same time, sodium-glucose cotransporter 2 inhibitors
may become a new multifactorial therapeutic component for patients with
cardiovascular pathology.

Objective. To evaluate the effect of adding a SGLT 2 inhibitors to standard
therapy on quality of life and C-reactive protein levels in cardiology patients.
Material and methods. A single-centre prospective open comparative study with
two visits was performed. baseline and one-month follow-up. The final analysis
included 40 patients randomized to standard therapy plus empagliflozin or
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standard therapy alone. C-reactive protein, the EQ-5D-5L five-dimension five-
level quality-of-life index and the EQ-VAS visual analogue scale were assessed;
subgroups with diabetes mellitus and previous ischemic stroke were analysed.

Results. In the overall cohort, C-reactive protein decreased from 6.8+3.1 to
5.6x£2.7 mg/L, while the quality-of-life index increased from 0.71%+0.14 to
0.74+0.14. In the empagliflozin group, C-reactive protein reduction was more
pronounced than in controls: -1.92+1.11 versus -0.57+0.15 mg/L. The increase
in the quality-of-life index was also greater: +0.05+0.02 versus +0.01£0.01.
Reduction in C-reactive protein correlated with improvement in quality of life.

Conclusions. Adding empagliflozin to standard therapy was associated with
lower inflammatory burden and clinically relevant improvement in quality of life,
supporting combined biomarker and patient-reported monitoring of

cardiometabolic therapy.

Beryn. CepreBo-cyTuHHI 3aXBOPIOBaHHS
3aMINAIOThCSA MPOBIIHOI TMPUYMHOK CMEPTHOCTI Ta
iHBamigm3amii y CBiTi, a ixHiii mIoOanbHUI TATap
MPOAOBXKYE 3pPOCTaTH HAa TIi CTAapiHHA HAaCEeIEeHHS,
KOMOpPOITHOCTI Ta HEOOCTAaTHBOTO KOHTPONIO (PaKTOPiB
pusuky [1]. Jns VYkpainm mnpobiema Mae ocoOiuBe
3HAYEHHA Yepe3 BUCOKY YaCTOTYy apTepiajibHOl rinepreHsii,
ilIeMiyHOT XBOpOOW cepllsi, cepleBoi HEIOCTaTHOCTI Ta
3HauHE HABAaHTAXKEHHS HA CUCTEMY OXOPOHU 3J10pOB’s [2].

Kniniyanit mepeOir XpoHIYHOT KapAioBacKyJSpHOI
IaToJIOTi] BU3HAYAETHCS HE TUIBKM FeMOJUHAMIYHHMU Ta
7a0OpaTOPHUMHU TOKA3HHKAMHU, alie i Cy0’€KTHBHHM
(YHKIIIOHATFHIM CTAaHOM TIali€HTa. 3HMKECHHSA SKOCTI
KHUTTSI, TPUBOXKHICTD 1 JIeNpecuBHA CUMIITOMATHKA 4acTo
CYTIPOBOIKYIOTh IMIEMIYHY XBOPOOY cCepis Ta CepIeBY
HEAOCTATHICTh, BIUIMBAIOYH HAa MPUXWIBHICTE IO Teparii,
CaMOOIIIHKY 3[I0POB’Sl Ta YacTOTy MOBTOPHHUX 3BEPHECHB
[3].

C-peakTHBHHMI OUIOK € IHTErpajJbHUM MapKepoM
CHCTEMHOT'O 3amnaneHHs, acoIiHOBaHUM 3
aTepPOCKIICPOTUYHUM IpoLIECOM, SHJI0TEIAJIbHOIO
JUC(hYHKIIEI0 Ta HECHPHUITINBUM nporHo3oMm [4]. Tomy
HOTo Mo€THAaHA OLlIHKA 3 TOKA3HUKAMH SIKOCT1 KUTTS MOXKE
MOTJIMONTH PO3YMIHHS KJIIHIYHOTO e(heKTy Teparii.

IHribiTopu HaTpiH3aJIeKHOTO KOTpaHcIopTepa
rmoko3n gpyroro tumy (IH3KTI-2) 3HIWKYIOTH pH3HK
rocriTalizamniii i3 IpUBOMYy cepreBOi HEJOCTATHOCTI Ta
CEpIICBO-CYJMHHOI CMEpPTi B TAII€HTIB i3 pPI3HAMH
(deHOTUIIAMU CEePIIEBOI HEIOCTATHOCTI, HE3aJIC)KHO Bij
HAsBHOCTI I[yKpOBOro mgiabery napyroro tumy [5,6].
MoXJIHBI MeXaHi3MH iXHBOTO €(EeKTy BHUXOMSATh 32 MEXI
TJIIKEMIYHOTO KOHTPOJIIO Ta BKJIIOYAIOTh MeTaloJiiuHe,
HaTpiflypeTH4He, KapAiOpeHalbHE ¥  TOTEHIIHHO
MIPOTH3aNaIbHEe PEMOJICTIOBAHHA [6].

BruuB 1i€i rpynu npenapaTisB Ha Mali€eHT-Opi€EHTOBaHI
KIHIEBI TOYKM 1 KOPOTKOCTPOKOBY IHMHAMIKy 3arajibHUX
GiomapkepiB y peaibHIN KITIHIYHIN KOTOPTI 3aJIMIIA€THCS
TUCKyCiHIM. J{aHi MOA0 SIKOCTI KUTTS IPH KOPOHAPHIiH
MaToOJOril Ta CepleBi HEAOCTATHOCTI MiATBEPIHKYIOTH
JMOUIIBHICTE CTAHAAPTH30BAHOI OMUTYBAIBHOI OI[IHKH
[8,9].

MeTta AOCHINKE€HHS — OIIIHWTH BIUIMB IOJaBaHHSI
IH3KTI-2 no craHmapTHOi Teparmii B KapiOJOTiYHHX
NAli€HTIB Ha CYO €KTUBHI IOKa3HUKU SIKOCTi IKHUTTA,
piBerb C-peakTHBHOrO Oijlka Ta B3a€EMO3B’SI30K MiX
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3MiHaMH 3amajdbHOTO OioMapkepa i1 ICHUXOCOIiaIbHIM
OIaronoIyIdsam.

Martepian i meromm. IIpoBemeHo OIHOIIEHTpOBE,
MIPOCTIEKTHBHE, BiIKPHUTE, MOPIBHSIbHE JOCIIIKEHHS i3
IBOMAa BI3UTAMH: BUXIITHMM Ta HNOBTOPHHUM Yepe3 OIUH
Mmicsip Tepamii. Y (¢iHadbpHUI aHami3 BriIoyeHo 40

KapIioJOTiYHMX  TMAIli€HTiB,  SKI  CHOCTepirajucs
CTallioHapHO Ta aMOyjaropHo Ha 0a3i  Kadenpu
NPOTIEAEBTUKH  BHYTPIIIHIX XBOopoO bykoBUHCHKOTO

JIep>)KaBHOTO MEIUYHOTO YyHiBepcureTy Ta lLleHTpanbHOi
MICBKOI KJIIHIYHOT JlikapHi M. UepHiBIi.

JlocaimKkeHHsT BHKOHAHO BIAMOBIAHO [0 €THYHHX
TIPUHITUITIB MEINYHAX JOCIIKEeHb, Haka3zy MiHiCTepcTBa
oxopoHH 370poB’st Ykpainu Ne 690 Bix 23.09.2009 p. ta
MOJIOXKEeHb | embciHkchkoi — gexmapamii.  [IpoTokon
JTOCTIIKSHHS CXBAJICHIH KOMICI€I0 3 TUTaHb O10€THKH, YCi
Y9acCHUKH HAJaldl MHUCBMOBY iH(GOPMOBaHY 3rOAY.
[MepcoHanbHi 1aHi Nali€HTIB HE BAKOPUCTOBYBAIIH.

[MamieHTiB  paHIOMI3yBaql  METOJOM  OJIOKOBOI
parmomizamii 1:1 g0 ocHoBHOiI rpymu (n=20), sika
OTpUMYyBaJla CTaHAAPTHY Tepamito Ta emnariiduio3un 10
MT' HEpOpaIbHO OJHH pa3 Ha 100y, 1 KOHTPOJILHOI rpynu
(n=20), sixka oTpuMyBaJa CTaHIApTHy Tepamilo 0e3
IH3KTI'-2. MackyBaHHsI He 3acTocoByBanu. CTaHapTHE
JKyBaHHS TIpU3HAYaIN 3TiHO 3 YHUHHUMH
PEKOMEHAALIIMH 33  BIICYTHOCTI  NPOTHITOKAa3aHb:
iHT10ITOPH pEHIH-aHT10TEeH3WH-ATIBI0CTEPOHOBOT CHICTEMH,
B-agpenobmokaropw, AHTArOHICTH
MIHEPaJIOKOPTUKOITHUX peLenTopis, JUYPETHKH,
aHTUATPETaHTH Ta CTaTUHU 3a TIOKa3aHHAMHU [6].

Kpurepismu BritoueHHs - Bik 40-80 pokiB, cepieBo-
CYJMHHI 3aXBOPIOBAHHS, BIJICYTHICTB BEJIMKHUX
KapJIiOBaCKyJIADHUX TMOJIM YNPOJOBX IIOHaMEHIIEe
TPHOX MICSIIIB IO BKIIFOUEHHS, CTa0lIbHA Oa3KCHA Teparis,
KOTHITHBHA CIIPOMOJXKHICTb JI0 CAMOCTIHHOTO 3aITOBHEHHS
ONUTYBAJBHUKIB Ta TNHChbMOBa iH(opMOBaHa 3roja.
Cepenniii Bik crtanoBuB (63,6+11,2) pokiB; IyKpoBHH
niaber apyroro Trmy Manu 52,5% nami€eHTiB, IepeHECEHUH
imemivHui iHCYnbT - 47,5%.

KpurepisiMu BHKIIOUEHHS - BHpaXXeHa HHPKOBA
HEIOCTATHICTh, AKTHUBHI CHCTEMHI 3amajbHi  abo
OHKOJIOT1YHI 3aXBOPIOBaHHS, TKKI TCHXIYHI pPO3JaaH,
BariTHICTh 1 MOMEpPEAHE 3aCTOCYBAHHS NpenapariB i€l
IPYITH MPOTSATOM HIECTH MICSLIB 1 OiJIbIIIE.

BeHosny kpoB BimOupanu Bpanuni Hatme. Ha obox
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Bi3uTax Bu3Ha4Yany C-peakTUBHUIL O1JIOK i TOMOITUCTETH 3a
CTAaHOAPTHAMH  TPOTOKOJNAMH  KIIIHIKO-IiarHOCTHYHOL
naboparopii 3 mogaHHsM pe3ynbTariB B oaumHuLsix Cl.
Cy0’€eKTHBHE MCUXOCOLIAIbHE O1aronoyyyds OI[iHIOBAIN
3a OQIIHHOI YKPailHOMOBHOIO BEPCIE0 IS THPIBHEBOTO
onutyBanbHUKa EQ-5D-5L: m’sITh MOMEHIB Ta Bi3yalbHO-
aHaymoroBa mkana EQ-VAS. I[Hmekc SKOCTI IKUTTA
PO3paxoByBai HA OCHOBI OpUTAaHCHKOI TapU(PHOT MO,
a/IalTOBAaHOI Ul aHalli3y SIKOCTI JKUTTS B TAI€HTIB i3
CEepLEBO-CYJUHHUMHU 3aXBOPIOBaHHIMH [8&].

KinbKicHi MOKa3HUKHU OMHUCYBAIIH SIK CEPETHE 3HAUCHHS
Ta  CTaHJApTHE  BiAXWICHHS abo  MemiaHy 3
MDKKBAPTWIIBHUM  IHTEPBAJIOM  3QJIKHO BiX  THIY
posnoniny (xpurepiit llamipo-Yinka). s mopiBHAHHA
HE3aJIeKHUX  BUOIPOK  3aCTOCOBYBANHM  t-KpUTepiit
CrbroneHra abo kputepii ManHa-YiTHI, Ui NapHUX
BUMIPIOBaHb - TapHHHA t-KpuTepii abo KpuTepiit
BinkokcoHa. SIkicHi 3MiHHI aHaJTi3yBaJIM 33 OITOMOT'OFO -
KpuTepito abo TouHoro kputepito Dimepa. Kopemsiiiiai
3B’S3KM  BH3Hadaum 3a koedimieHtamu IlipcoHa abo
Cripmena. Kputnunuii piBeHp 3HAuymiocTi mnpuiiManu
piBauMm 0,05; y pe3ysprarax HaBeeHO (haKTHUYHI 3HAUCHHS
p abo Mexi p ansd Mamux 3HadeHb. OOpOOKy maHMX
BukoHyBamn y Google Sheets (Google LLC, BeG-Bepcis
CTaHOM Ha KBiTeHb 2026 p.).

PesysabTaTn gochaigikeHHsi Ta iX o0ropopeHHs. Y
BCIX 00CTe)KeHUX BHUXIIHUIA piBeHb C-peakTHBHOTO Oinka
OyB mijgBuiieHUM 1 craHoBUB (6,843,1 wmr/n), i3
TEHJICHIIIEI0 10 BHUIIMX 3HAYCHb y XBOPHX Ha IIyKPOBHH

(0,71+0,14), BizyanpHo-aHamoroBa mkama EQ-VAS -
(60,2+8,8) O6amiB. Mixk rpymmaMu He BUSIBIIEHO CTATHCTHIHO
3HAYYIUX BIIMIHHOCTEW 32 BUXIJHUMH NOKazHHKaMu C-
peakTUBHOTO OiKa Ta sKocTi )KUTTs (p>0,15).

Y  zarampHiii  KOrOpTI  Yepe3  OIMH  MICSIb
CIOCTEPEKEHHS piBeHb C-peaKTHBHOIO OiJIKa 3HU3UBCS (3
6,8+3,1 1o 5,642,7 mr/n) (A=-1,24+1,04 mr/x; p<0,001).
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C-peakTusHniA 6inok (CPB), Mr/n (cepefHe + SD)
o

IH3KTTr-2

3arafbHa kKorepta

KoHTpone

Puc. 1. Juuamira pisus C-peaxmugnoco Oinka y
3Q2aNbHIll KO2Opmi, OCHOGHIU | KOHMPOLLHIU 2PYNAX

3amkeHHs C-peakTHBHOTO OifTka OyJIo CyTTEBO OLIBII
BUPQ)XEHNM Yy TIpymi emmariiduosuHy: (3 7,6£3,7 no
5,6£3,1 wmr/m) (A=-1,92+1,11 wmr/m; p<0,001) nporu
(6,1£2,4 o 5,6+2,3 mr/n) y kourpoui (A=-0,57+0,15 mr/i;
p<0,001); mixrpynose mnopiBasHHs (A, p<0,001), sk

niaber Ta TepeHeceHUM IHCYJIbTOM. Ha mouarky
. . HaBE/IEHO Ha PUCYHKY 1.
CIIOCTEPEKEHHSA  IHAEKC SKOCTI IKHUTITA  CTaHOBUB
-1 84 T
"3

0.41

Inekc EQ-5D-5L (cepene + SD)

0.21

0.0 -

IH3KTT-2

KoHTpons

Puc. 2. Junamika inoekcy axocmi scummsi 3a
n’amupisnesum onumyganvaukom EQ-5D-5L ¢ ocrosHitl
i KOHMPOLHIL 2pynax

[MokpareHHs IHAEKCY SIKOCTI KUTTS B OCHOBHIN TpyTIi
Oyno kmiHiuHO 3Hawymum: (3 0,70+0,15 no 0,75+0,14)
(A=1+0,05+£0,02; p<0,001) mOPIBHAHO 3 HEBEIUKOIO
JUHaMiKOI0 B KoHTpoai — (3 0,72+0,14 no 0,73+0,14)
(A=+0,01£0,01; mixrpynoBa pizauus A, p<0,001), mo
MIPEACTaBIeHO Ha pUCYHKY 2. BisyanbHo-aHanorosa
mkana EQ-VAS y rpymi emmarmiuio3uHy 3pocia Ha
(2,55+5,69) 6aniB (puc. 3), Tl IK Y KOHTPOJIi IPAKTHIHO
He 3MmiHmacs (-0,15+5,31 Gana; Mi>KrpyrnoBe IOpPiBHSIHHS
A: p=0,13).

Kopensmiitanit OlIBIIIE

aHaji3  3acBiIYUB, IO

A EQ-VAS, 6an (cepeare + SD)

3arafbHa KoropTa IH3KTT-2 KOHTRONL

Puc. 3. 3uina EQ-VAS miowe suxionum i nosmopuum
gizumamu

3HMmKeHHs C-peakTHBHOIO OLIKa aCOLII0BAIOCS 3 OUIBIINM
MPUPOCTOM iHAEKCY sKocTi x)HUTTs (r=-0,66; p<0,001).
3B’s130k MK 3MiHOHO C-peakTHBHOTO Oika Ta 3MiHOIO
BizyanbHO-aHasioroBoi mkamu EQ-VAS Oy cnabkum i
CTaTUCTHYHO He3HauymwM (r=-0,16; p=0,33).

VY miarpynoBomy anaiisi edext emnariiguio3uny OyB
OibI BHpaXEHHM Y TAI€HTIB i3 IyKpOBUM AiabeToM
Ta/ab0 TEPEHECEHUM IHCYIBTOM. Y XBOpPHX Ha mia0er
3HmKeHHd C-peakTHMBHOro Oika B OCHOBHIH rpymi
cranoBmino (-2,58+0,78 wmr/n mpotu -0,64+0,12 mr/m y
koHTpomi) (p<0,001), y mamientiB ©0e3 miabery,
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ua: rax ua: Hi

Puc. 4. 3uina piena C-peaxmusHnozo binka é niozpynax
3A/1€ICHO L0 HASBHOCMI YYKPOB020 Olabemy

14 e 2
° o o
51 o 4

A inpexcy EQ-5D-5L (V2 - V1), 6an

e
]
2

IH3KTT-2

Puc. 5. IIpupicm inoexcy EQ-5D-5L y nioepynax

BinmoBinHO, (-0,70+0,17 ta -0,52+0,15 mr/m) (p=0,04), ax
HaBeAeHO Ha pucyHKy 4. [lomiOHi BiAMIHHOCTI BiA3HAYAIH
y miArpymnax 3 incysistoM i 6e3 Hporo (yci p<0,01).

Ingexc  sikocti  kurTs  3pic jmo  (0,74+0,14)
(A=+0,03+0,02; p<0,001), Tomi K Bi3yaJbHO-aHAJIOTOBA
mkana EQ-VAS migsummnacs mo (61,4+7,5 OGaia)
(A=+1,245,6 6ana; p=0,18), 1110 IpeACTABICHO HA PUCYHKY
5.

Otpumani pe3yibTaTu Y3TOJDKYFOTHCS i3
CHCTEMAaTHYHUMH OTJIAaMH, Y SKHX IS TpyIIa Ipenaparis
acoIliroBaiacs 3 MOKpaeHHsIM (QyHKIIIOHAIEHOTO CTATyCy
Ta TMAIi€HT-OPIEHTOBAHUX pe3yNbTAaTiB y TMAIli€HTiB i3
ceprieBo0 HemoctatHicTio [9]. Hamie crmocrepexeHHs
JIOJJATKOBO JEMOHCTPYE MPAKTHUYHY IIHHICTH MTOE€IHAHOT
OLIIHKH 3amajbHOr0 GloMapkepa Ta iHACKCY SIKOCTI JKUTTS
B KOPOTKOCTPOKOBOMY KJIiIHIYHOMY MOHITOPHHTY.

3B’30K MiX 3HIKeHHsAM C-peakTHBHOro Oinka Ta

TMOKpaleHHAM SIKOCTI JKUTTS r[impnMye YSABJICHHA IIPO

poNb  HU3BKOPIBHEBOrO 3amajieHHs Yy (opmyBaHHI
(DYHKIIOHAIHOTO ~ OOMEXEHHS,  TPHUBOXKHOCTI  Ta
3HIDKCHHS Cy0’€KTHBHOTO 0JIaromoIyI4st B

KapaioJIOTiYHNX HamieHTiB [3,4]. BomHowac, roMmonucTein
y HallOMy CIIOCTEPEKCHHI HE MPOJEMOHCTPYBaB
KOPOTKOCTPOKOBOI AMHAMIiKH, 3icTaBHOI 31 3MiHamu C-
PEaKTHBHOTO OiNKa.

Y  pocnimkerHi EMMY  emmnarmiduosuH - micins
rocTporo iH}apKTy Miokapja He BILIMBAaB HA TPAEKTOPIIO
C-peakTHBHOTO OiJKa, MONPU NO3UTHBHI 3MiHM NT-
proBNP 1 pemonemoBanHs diBoro mnuryHouka [10].
BigMiHHICTE HalMX pe3ysbTaTiB MOXe OyTH MOB’s3aHa 3i
CTaOUIPHOI0 XPOHIYHOIO MATOJIOTIEr0, BUCOKUM (POHOBHM
3araJbHAM HaBaHTKEHHIM 1 KOMOPOiAHICTIO.

BucHosknu

1. Y xapmionoriyHmMxX TMAaIi€HTiB 31 CcTabiIbHOIO
apTepiagbHOIO TIMEePTEeH31€10, XPOHIYHIMHA KOPOHAPHUMH
CHHIpOMaMH a00 XPOHIYHOIO CEpIIEBOI0 HEIOCTATHICTIO
BUSIBJIGHO  TIOETHAHHS  MIJBHIIEHOTO  3aIajbHOIO
HABaHTAXKCHHS, 3HWKEHHS SKOCTI JXUTTS Ta 3HAYHOTO
KOMOPOITHOTO PU3HUKY.

2. JlomaBaHHS eMmnarmiuIO3MHYy 1O CTaHAapTHOI
Tepamii  CYIMpPOBOKYBAIOCS OiMbII  BHpaKECHUM
3HWKEHHAM piBHA C-peakTHBHOrO Oilka Ta KIJIIHIYHO
3HAYyNIUM TIOKPAIIEHHSAM IHAEKCY SKOCTI KHTTA 32
1’ ITHpiBHEBUM onuTyBabHUKOM EQ-5D-5L mopiBHSIHO 31
CTaHAAPTHHM JIIKyBaHHSM.

3. Haiibimpmmii eexT crocTepiraay B MAIli€HTIB i3
IIyKpOBUM fiabeToM a0 TepeHEeCeHUM imIeMidHIM
IHCYTIBTOM, 1110 MAKPECITIOE JIOIIIIBHICTE
MEPCOHATI30BAHOr0 IMIAXOAY 10 KapaioMeTabosiaHol
Tepanii 3 ypaxyBaHHSAM OlomapkepiB 1 Cy0’€KTHBHOI'O
CTaHy MaIli€HTa.

epcnexkTuBn MOAAJIBIINX JOCTiTKEeHb.
[TepciekTBM TOAANBUIMX JOCII/KEHb IMOJSTalOTh Y
pO3IIMpEeHHi BHOIpKH, 301IbIIeHH] TPUBAJIOCTI

CIIOCTEPEKCHHS, OINHIN BiIJANCHUX KIIHIYHUX TMOIiH,
YTOUHEHHI pOJIi TOMONMCTEiHYy Ta IHIIMX MapKepiB
eH/IOTeNaNbHOi MUCOYHKII, a TaKkoX y pO3pobIeHHi

Mojzened, SKi TOETHYIOTh OioMapkepHHN TPOQdifb,
MOKA3HUKM  SKOCTI JKUTTA Ta  KapAioMeTaOoIiuHy
BIJINIOBI/Ib HA TEPaIIito.

Konguiikt  iHTepeciB.  ABTOpH  [eKIapyroTh

BIZICYTHICTh KOH(QIIIKTY iHTEpeciB, 30kpeMa (DiHAHCOBHUX,
OCOOMCTICHMX YHM IHIIUX, 0 MODMIM OW BIUTMHYTH Ha
MPEJICTABIICHE JOCIIPKEHHS 1 HOTO Pe3yJIbTaTH.

®dinancyBanns. JlocnipKeHHS TpoBoAmiocs 0e3
(hiHaHCOBOT MIATPUMKH.
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DYNAMICS OF CHANGES IN THE DENSITOMETRIC DENSITY OF MELATONIN
RECEPTORS IN MAGNOCELLULAR NEURONS OF THE HYPOTHALAMUS UNDER
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Abstract. The aim of this study was to characterise the optical density of MT1
melatonin receptors in neurons of the supraoptic nucleus of the hypothalamus in
aged rats under conditions of immobilisation stress, using an
immunohistochemical technique combined with computerised
microdensitometry.

Material and methods. The experimental studies were conducted on outbred
male white rats aged 19-23 months and weighing 300-320 g. The animals were
divided into two study series (each further subdivided into two groups), in which
biomaterial was collected at 14:00 and 02:00. The animals in the first series
(control) were maintained for 30 days under standard lighting conditions (light
from 08:00 to 20:00, with a light intensity of 1000 lux at cage level provided by
fluorescent lamps). Animals in the second series, which were kept under the same
lighting conditions as the rats in the first series, were subjected to experimentally
induced prolonged immobilisation stress by being confined to special plastic
restraining cages for 6 hours daily for 30 consecutive days.

For the immunohistochemical procedure, polyclonal antibodies against the MT1
melatonin receptor from Abcam (UK) and the LSAB2 streptavidin-biotin
visualisation system (peroxidase label + diaminobenzidine) from Chemicon
International Inc. (USA) were used. Given the need to perform multiple statistical
comparisons of means in statistical samples, the Newman-Keuls criterion was
used to determine differences between populations.

Results. Using an immunohistochemical technique combined with computerised
microdensitometry, we detected distinct positive immunohistochemical staining,
appearing as granules varying in size and optical density. It was found in the
neurons of the supraoptic nucleus of the hypothalamus in aged rats. The granules
observed were concentrated mainly at the periphery of all cells, suggesting a
transmembrane localisation of the MT1 (also known as MTNR1A or Mella) —
high-affinity membrane receptors that play a key role in regulating circadian
rhythms (the biological clock) and the sleep-wake cycle in humans and other
mammals. They belong to the family of G-protein-coupled receptors (GPCRs). At
the same time, no immunohistochemical staining of the nuclei was observed. They
stained only with haematoxylin and exhibited the typical morphological
characteristics of neurons in the rat hypothalamic supraoptic nucleus. The
highest density of MT1 melatonin receptors in the neurons of the supraoptic
nuclei of the hypothalamus in aged rats was detected at 02:00 compared with
14:00 (in a field of view measuring 1600 um? according to the Newman-Keuls
criterion, p = 0.003). Under immobilisation stress, the number of neurons in the
supraoptic nuclei of the hypothalamus that were positively stained for the MT1
melatonin receptor within a 1600 um? field of view was 0.219+0.0018 at 02:00,
at 14:00 — 0.217 £ 0.0022 optical density units, and was significantly lower (p <
0.001) compared with control values during the selected observation periods.
Conclusions. 1. The density of MT1 melatonin receptors in neurons of the
supraoptic nucleus of the hypothalamus in aged rats is highest at 02:00, but at
14:00 it is significantly lower. 2. Modelling of prolonged immobilisation stress
leads to a reduction in the optical density of MT1 melatonin receptors in the
neurons of the supraoptic nuclei of the hypothalamus in animals.
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JTHHAMIKA 3MIH JEHCHTOMETPHUYHOI L[IJILHOCTI PEIIEIITOPIB MEJIATOHIHY
Y BEJTHKOKJIITHHHHX HEHPOHAX I'ITIOTATAMYCA ITPH CTPECI

Azpanog O.C., Bynuk P.E.

Knrouoei cnosa: naozopose si0po,
einomanamyc, Heupouu,
peyenmopu, MeIamoHiH,
IMMObBINIZayiiHUl cmpec, Wypu.

bykosuncokuii meduurnuil 8icHUK.

2026. 7. 30, Mo 2 (118). C. 102-107.

Peztome. Mema pobdomu — oxapaxmepusysamu onmudHy WilbHicmb peyenmopis
menamoniny MTI y Heliponax Had30p08020 A0pa 2inomanamyca cmapux wypie
Ha mJi IMMOOINI3ayiliHo20 cmpecy, Ha NIOCMAi IMYHO2ICIMOXIMIYHOL MemoOUK,
NOEOHAHOT 3 KOMN TOMEPHOIO MIKPOOEHCUMOMEMPIEIO.

Mamepian i memodu. ExcnepumenmanvHi OO0CHIONCEHHS NPOGEOCHO HA
HeniniuHuX Oinux wypax-camysax eikom 19-23 mic. 1t macoro 300-320 2. Teapun
PO3n00iNeHo Ha 06i cepii docaiodcenb (KodcHa uje Ha 08I 2pynu), y sKux 3a0ip
biomamepiany nposoounu o 14.00 i 02.00 200. Teapuru nepuwioi cepii (konmpois)
nepebysanu enpooosxc 30 0ib 8 ymosax cmanOApmMHO20 PeHCUMY OCEIMIeHHs
(ceimno 3 08.00 oo 20.00 200, oceimaenicmv nOMIHECYESHMHUMU TAMNAMU HA
pisni xnimox 1000 JIk). Teapunam opyeoi cepii, axi nepebyganu 3a maxux ymos
0CGImMNIeHHs K | wypu nepuioi cepii, 30iliCHIOBAIU MOOETIOBAHHS MPUBALO2O
IMMOOBINI3AYIIHO20 CIMpecy WISAXOM IX VMPUMAHHS 61po006xc 6 200 uwjoderHo 30
0i6 nocnine y cneyianbHux NAACMUKOSUX KIIMKAX-NeHAaldx.

3  Memow  GUKOHAHHA  IMYHOZICMOXIMIYHOI ~ MemOOUKU  BUKOPUCIAHI
NOMIKNOHANLHE anmumina 0o peyenmopie meramoniny MT1 eupobnuxa Abcam
(Benuxa bpumanis) ma cmpenmagiounbiomunosy cucmemy gizyanizayii LSAB2
(nepokcudasna mimka + diaminobenzudun) supoonuxa Chemicon International
Inc. (CLLUA). Bpaxogyiouu  HeoOXiOHicMb  BUKOHAHHA — MHOMCUHHUX
CMAmMuUCMuyHUx NOPIGHAHL CepeOHiX 8eIUYUH Y CINAMUCMUYHUX 8UDIpKAX, O/
BUSHAYUEHHA GIOMIHHOCMEU MIdHC CYKYRHOCMAMU BUKOPUCMAHUL Kpumepil
Hvtomena-Keiinca.

Pezynvmamu. Buxopucmogyiouu imMyHO2ICMOXIMIYHY MemOOUKy, HOEOHAHY 3
KOMN 10MepHoI0  MIKpOOEeHCUMOMEempIcio, HAMU 6UABIEHO HimKe NO3UMUHE
iMynocicmoximiune 3abapenents, siKe Gi3yanizy8anocs y 6ueisioi epamyi, SKi
PIBHUIUCA 3G pO3ZMIpAMU MA ONMUYHOIO WiNbHICMIO. Y Hellponax Had30po6o2o
a0pa cinomanamyca Cmapux wypie 6UsAGNeHi Spanyiu, sKi 30Cepeddtcy8anucs
30ebibuioe0 no nepugepii  ycix KIMuH, WO CEIOYUMb HA  KOPUCHb
mpancmembpanHo2o posmauwyeanns peyenmopie menramoniny MT1 (maxoosc
sioomux sx MTNR1A a6o Mella). []e sucoxoapinni membpanni peyenmopu, siki
gidiepaioms KI0O408Y pONb Yy pecyiayili Yupkaouux pummie (0ion02iuH020
200UHHUKA) MA YUKTY CHY-HeCNAHHA 6 MOuHU ma IHwux ccasyie. Bownu
Hanesxcams 00 poouHu peyenmopis, cnpsaxcerux i3 G-oinkom (GPCR). BooHouac,
iMyHOZicmOXiMiuHO20 — 3a0apenenHs  s0ep He  cnocmepieaiu  —  8OHU
3a0apenosanucs MibKU 2eMAMOKCULIHOM | MAlU MUnogy Mopponociumny
Xapakmepucmuxy Oas HeUpPoHi8 HAO30pP06020 A0pA 2inomanamyca wypie.
Hatisuwy winvnicmo peyenmopie menamouniny MTL y uetiponax naozoposux
s0ep einomanamyca cmapux wypie eusgiero o 02.00 200 00bu nopiensino 3 14.00
200 (y noni 30py naoweio 1600 mxm? 3a kpumepiem Horomena-Keiinca p=0,003).
B ymosax immobinizayiiinoco cmpecy KinbKicmb NO3UMUEHO 3a0apP6LeHUX HA
peyenmopu meramoniny MTI netiponie Hao3oposux adep cinomanamyca 6 noii
30py naowero 1600 mxm? nepebysana 6 mexcax o 02.00 200 — (0,219+0,0018), o
14.00 200 — (0,217+0,0022) 6. o. onm. winbrocmi i Gyia 6ipocioHo HUNCHOIO
(p<0,001) nopisusano 3 KkonmporLHUMU GeIUMUHAMU 6 O0OpaHi nepioou
CnocmepedtCcenHts.

Bucnoseku. 1. Ilinbnicms peyenmopie menamoniny MT1 y  wuetiponax
Hao030po6020 A0pa cinomanamyca cmapux wypie navsuwa o 02.00 200, npome o
14.00 200 e6ona ¢ 6ipociono Hudicuor. 2. Mooenosauns mpusaioco
IMMOOBINI3aYiiHO20 cmpecy Npu3o0Uumsb 00 3HUINCEHHS ONMUYHOL WiNbHOCMI
peyenmopie menamoniny MTI y neliponax naodsoposux sdep ecinomanamyca
00CIOACYBAHUX MEAPUH.

Introduction. The rapid development of science and  several adverse factors into human life, including physical
technology has brought not only positive changes but also  inactivity, excessive mental and physical strain, and
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occupational and everyday stress. A common situation
today is a reduction in physical activity — physical
inactivity — which leads to disturbances in the body’s
metabolism and energy balance, cardiovascular diseases,
gastrointestinal disorders, excess weight, premature
ageing, a reduced ability of the body to resist various
diseases, and changes in the body’s general condition,
among other things. Such stress-related effects are
observed at the cellular and molecular levels. As stress
increases, metabolic disorders arise, and the activation of
free radical oxidation leads to disruption of the primary
(barrier, receptor, catalytic) functions of biological
membranes [1, 2].

Melatonin plays a key role in the body’s adaptation to
environmental conditions, with the pineal gland
(epiphysis) being the primary site of its production. It has
been shown that melatonin secretion follows distinct
circadian variations, with a minimum during the daytime
and a maximum around 02:00 [3-5]. Via melatonin
receptors (membrane, cytosolic and nuclear), the hormone
regulates the state of the hypothalamic-pituitary system
and the activity of the endocrine glands [6, 7]. Furthermore,
via a feedback mechanism, it influences the activity of the
magnocellular neurosecretory supraoptic nuclei of the
hypothalamus [8-10].

Given the important role played by the hypothalamic
supraoptic nuclei in the body’s adaptive responses, it is of
particular relevance to investigate the density of melatonin
receptors in these brain structures when experimental
animals are subjected to immobilisation stress [11, 12].

The aim of the study is to use immunohistochemical
techniques combined with computerised
microdensitometry to quantify the density of MT1
melatonin receptors in neurons of the supraoptic nucleus of
the rat hypothalamus under conditions of immobilisation
stress.

Material and methods. The experimental studies were
conducted on male outbred white rats aged 19-23 months
and weighing 300-320 g. The animals were divided into
two study series (each further subdivided into two groups),
in which biomaterial was collected at 14:00 and 02:00. The
chosen times for the experiment were determined by the
varying functional activity of the pineal gland during these
periods of the day. The rats were housed under standard
vivarium conditions with free access to food and water.

Animals of the first series (control group) were
maintained for 30 days under a standard lighting conditions
(light from 08:00 to 20:00; with a light intensity of 1000
lux at cage level provided by fluorescent lamps). Rats of
the second series, kept under the same lighting conditions
as those of the first series, were subjected to experimentally
induced prolonged immobilisation stress by being confined
to special plastic restraining cages for 6 hours daily for 30
consecutive days.

At the completion of the experiment, on the following
day at 14:00 and 02:00, the animals were euthanised by
decapitation under thiopental sodium anaesthesia (40.0
mg/kg intraperitoneally).

The scientific research was conducted in compliance
with the key provisions of the Law of Ukraine No. 3447-
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IV “On the Protection of Animals from Cruelty”, the
Council of Europe Convention for the Protection of
Vertebrate Animals used for Experimental and other
Scientific Purposes (18 March 1986), European Union
Directive 2010/63/EU, and the orders of the Ministry of
Health of Ukraine No. 690 dated 23 September 2009, No.
944 dated 14 December 2009, and the Order of the
Ministry of Education and Science No. 249 dated 1 March
2012. The research protocol was approved by the BSMU
Biomedical Ethics Committee on 15 February 2024.

For immunohistochemical analysis, sections of the
cerebral hemispheres, including the supraoptic nucleus of
the hypothalamus, were fixed in 10% neutral buffered
formalin for 22 hours. It was followed by accelerated
dehydration in a series of alcohols of increasing
concentration, embedding in paraffin at 58°C, and the
subsequent preparation of 5-micrometre-thick histological
sections.

For the immunohistochemical procedure, polyclonal
antibodies against the MT1 melatonin receptor from
Abcam (UK) and the LSAB2 streptavidin-biotin
visualisation system (peroxidase label +
diaminobenzidine) from Chemicon International Inc.
(USA) were used. The standardisation of the method
protocol was adhered to as closely as possible across all
sections. Nuclei were counterstained with Mayer’s
haematoxylin.

Quantitative analyses of staining intensity were
performed as follows. First (using a 40x microscope
objective), digital copies of the optical image were
obtained, which were subsequently analysed using a
licensed version of the software, specifically by performing
computerised microdensitometry. The measurement
results were analysed using the microprobe technique of
regions showing positive staining according to the ‘Optical
Density’ parameter (expressed as a relative value on a scale
of 0-1, where ‘0’ corresponds to absolute optical
transparency in the microprobe and ‘1’ to absolute optical
opacity). The intensity of specific staining (the ‘Optical
Density’ index) was equated with the degree of melatonin
receptor density. Given the need to perform multiple
statistical comparisons of means in statistical samples, the
Newman-Keuls criterion was used to determine
differences between populations.

Results. In the neurons of the supraoptic nucleus of the
hypothalamus, =~ we  observed  distinct  positive
immunohistochemical staining in the form of granules
varying in size and optical density (Fig. 1).

The granules detected were concentrated mainly at the
periphery of each neuron, clearly reflecting the
transmembrane localisation of MT1 melatonin receptors. At
the same time, no immunohistochemical staining of the
nuclei was observed. The latter were stained only with
haematoxylin and exhibited the typical morphological
characteristics of neurons in the rat hypothalamic supraoptic
nucleus. Based on the experimental results,
microphotographs were taken at magnifications lower than
the ‘working’ one. They are purely illustrative, and intended
to demonstrate the uniformity of the response of the studied
melatonin receptors in neurons of the supraoptic nuclei of
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the hypothalamus at different locations.

We observed the highest density of MT1 melatonin
receptors in the neurons of the supraoptic nuclei of the rat
hypothalamus at 02:00 compared with 14:00 (in a field of
view measuring 1600 pm? according to the Newman-Keuls
criterion, p = 0.003).

Under conditions of immaobilisation stress, the number
of neurons in the supraoptic nuclei of the hypothalamus
that were positively stained for the MT1 melatonin receptor
within a 1600 um? field of view was 0.219+0.0018 at

02:00, and at 14:00 — 0.217 + 0.0022 in terms of optical
density. Differences between the study groups according to
the Newman-Keuls criterion were not statistically
significant (p > 0.05). At the same time, we recorded a
significant decrease in this indicator during the observation
periods (p<0.001) compared with the indices of animals
kept under standard lighting conditions. These patterns are
illustrated in micrographs of immunohistochemical

sections of the rat hypothalamus containing neurons of the
supraoptic nuclei (Fig. 2).

Fig. 1. Optical density of specific staining of melatonin MT1 receptors in neurons of the supraoptic nucleus of the rat
hypothalamus: (a) at 02:00; (b) at 14:00 Obj. 40%, Oc. 10x

Fig. 2. Effect of immobilisation stress on the optical density of the specific staining of MT1 melatonin receptors in
neurons of the supraoptic nucleus of the rat hypothalamus: (a) at 02:00; (b) at 14:00 Obj. 40, Oc. 10x

Conclusions. 1. The density of MT1 melatonin
receptors in neurons of the supraoptic nucleus of the
hypothalamus in aged rats is highest at 02:00, and by 14:00
it has decreased significantly. 2. Modelling of prolonged
immobilisation stress leads to a reduction in the optical
density of MT1 melatonin receptors in the neurons of the
supraoptic nucleus of the hypothalamus in animals.

Prospects for further research. In future studies, it is
planned to perform pharmacological correction of the

observed changes in the density of melatonin MT1
receptors in neurons of the supraoptic nucleus of the
hypothalamus in aged rats induced by immobilization
stress.
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AKICTh NEPBHHHOI MEAHYHOI IOTIOMOTH B YKPAIHI: MUKHAPOJAHHH
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Pestome. YV pobomi npoananizogano cyyacui nioxoou 00 OYIHKU SKOCMI
nepsunnoi meouunoi oonomoau (IIMJ]) 6 Yxpaini ma ceimi. Busnaueno kio4o8i
IHOUKamMopuU, IHCMPYMeHmu ma Memoooa02ii OYIHKU IKOCMI, A MAKONC OCHOBHI
BUKIIUKU, MO8 A3AHI 3 OOMEJCEHUMU pecypcamu, Miepayielo HaceneHHs ma
NOPYWEHHAM QYHKYIOHYBAHHS CUCTEMU OXOPOHU 300P08 5.

Mema 0ocnioxnceHHsa — npoananizyamu Cy4acHi nioxoou 00 OYIHKU SKOCHI
nepeUHHOT MeOuyHOi donomoau 8 YKpaini ma ceimi ma eusHauumu 0cobIugocmi
ix 3acmocyeanHs 8 ymMo8ax 60€HHO20 KOHQaikmy. IIposecmu eanidayiro
onumysansruxa SQCQ (self-reported quality control questionnaire).

Mamepian i memoou. Banioayis onumysanboHuxa 0yia BUKOHAHA WIAXOM
onumysanusa 10 excnepmis 3 piszHux no gidoaneHocmi 00 QpoHmy pezioHis.
Ananimuuna vacmuna 6y1a po3paxoeanda 3a NOKAHUKAMU 6nauey nyHkmis (Iltem
Impact Score, IIS) 015 K0JICHO2O enemenma onumysaibHuKa.

Pesyromamu. Bcmanosneno, wo 0ns oyinku sxocmi IIMJ] y ceimi wupoko
3acmocogyemuvcsi mooens JJonabediana. B Yrpaini cnocmepicacmocsi nocmynose
6nPo6addceHHs MidichapooHux cmanoapmie (BOO3, OECP), oonak ix peanizayis
VCKIAOHeHa uepe3 00MedceHi pecypcu, HeOOCMAMHICMb OaHUX Mma GNius
B0€HH020 KOHGIKMY. Buseneno, wo Gilina cymmeeo YCKIAOHIOE MOHIMOPUHE
axkocmi IIMJ], ocobnugo 0ra 6pasiusux 2epyn HaceleHHs, ma nompedye
BNPOBAOIICEHHA AOANMUBHUX | YUPDPOGUX [HCMPYMEHMIE OYIHKU. 306HiUHA
sanionicmo ycix nynkmie SQCQ npodemoncmpysana ucoki 3uauenns IS ons
KOJCHO20 3 HUX 8 YMOBAX 80EHHO20 Yacy. Boonouac, desKi nyHKmu no-pisHomy
CHPUIMATUCSA TIKAPAMU, KT NPAYIO0Mb NOOAU3Y JIHIT QPOHMY, WO C8iOYUMb NPO
HeoOXiOHiCmb iX NOOANLUL020 YIMOUHEHHS.

Bucnosku. Yrpaina 0ocsena negnoco npozpecy y npo8aoiceHti MidCHAPOOHUX
nioxo0die 0o oyinxu axocmi IIM]], oonax eocuni 0ii, oomedgnceni pecypcu ma
cucmemHi npobiemu 3anumaiomecs Kuouosumu oap ‘epamu. Heobxionum ¢
PO36UMOK A0ANMOBAHUX, CMIUKUX CUCTEM OYIHKU AKOCMI, OPIEHMOBAHUX HA
KpU308i yMOSU.

ASSESSMENT OF THE QUALITY OF PRIMARY HEALTH CARE IN UKRAINE AND

INTERNATIONALLY

Sich Y.S., Chomolyak Y.Y.

Key words: primary health care,
quality of primary care, quality

assessment, Donabedian model,
war, digital tools.
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Resume. This paper analyzes current approaches to assessing the quality of
primary health care (PHC) in Ukraine and worldwide. It identifies key indicators,
tools, and methodologies for quality assessment, along with the main challenges
posed by limited resources, population migration, and disruptions to the
healthcare system.

Obijective of the study. To analyze current approaches to assessing the quality of
primary health care in Ukraine and worldwide and to identify the specificities of
their application in the context of armed conflict. Validate the SQCQ
questionnaire (self-reported quality control questionnaire)

Materials and methods. The questionnaire was validated through a survey of 10
experts from regions varying in their distance from the frontline. The analytical
component was assessed using the Item Impact Score (11S) for each questionnaire
item.

Results. It was found that the Donabedian model is widely used to assess the
quality of PHC in the world. In Ukraine, there is a gradual implementation of
international standards (WHO, OECD), however, their implementation is
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complicated by limited resources, insufficient data and the impact of the military
conflict. It was found that the war significantly complicates the monitoring of the
quality of PHC, especially for vulnerable groups of the population, and requires
the implementation of adaptive and digital assessment tools. The external validity
of all SQCQ items demonstrated high 1IS values for each of them in wartime
conditions. At the same time, some items were perceived differently by doctors
working near the front line, which indicates the need for their further refinement.
Conclusions. Ukraine has made some progress in implementing international
approaches to evaluating the quality of primary healthcare; however, military
operations, limited resources, and systemic issues remain key barriers. There is
a need to develop adapted, resilient quality assessment systems tailored to crisis

conditions.

Beryn.  IloBHomacmtabHa  BiiHa B YKpaiHi
CHPUYHMHIIA TIIHOOKY TPaHCPOPMALII0 CHCTEMH OXOPOHH
3I0pOB’S, Y TOMY YHCII i HEPBUHHOT METUYHOI JOITOMOTH.

PyiinyBaHHs  iHQpacTpyKTypu, BTpaTH  JIIOACHKOTO
NOTeHIialy Ta MacmirabHa  BHYTpIIIHS — Mirpamis
HaceJleHHsT CYTTEBO TIJIBHIIMIM HaBaHTAXEHHsS Ha

3aKiaan TMepBHHHOT Meauunoi pomomoru ([IMMO) y
BIJTHOCHO O€3MeYHUX perioHax KpaiHu. Y IHX yMOBax
NEpBUHHA JIaHKa CTaja HE JIMIIE TOYKOIO IMEepIIoro
KOHTAaKTy MallieHTa i3 CHCTEMOIO OXOPOHHM 37I0pOB’sl, a U
KIIIOYOBHM €JIEMEHTOM MEINYHOI, IICHXOJIOTidHOI Ta
COMIANBHOI MATPUMKHA BHYTPIIIHBO TEPEMIMICHUX OCi0,
MMOpAaHEHHUX Ta TPOMAJSH, SKUM Oyia moTpiOHa MeamdHa
nomnomora [1].

Boaroduac, BoOeHHI KOHTEKCT aKTyali3yBaB MOTpedy B
HOBHX OpraHi3allifHUX MOJENIAX HaJaHHS JIOTIOMOTH,
3ATHUX MOEJHYBAaTH JIOKA30BY KJIIHIYHY TMPAKTUKy Ta
HIITOTOBKY MaWOyTHIX ciMeHHuX nikapiB. JlocmimkeHHs
sikocti HamauHs [IM]] B yMOBax BiiHU € BaXKIIMBUM ISt
OIIHKK CTIHKOCTI CHUCTEMH OXOPOHHU 3JI0POB’S Ta
(hopMyBaHHS CTpaTeril ii BiTHOBJICHHS 1 pO3BUTKY. SIKICTh
mepeuHHOl Menuunoi gomomoru (IIMJ]) € ocHOBOKO
e(EeKTUBHHUX CHCTEM OXOPOHH 3/10POB's, & CHCTEMH OIIIHKH
PO3BUBAIOTBCS 3 METOI0 BHPIMICHHS Pi3HOMAaHITHHX
mpobieM y pi3HuX KpaiHax. B Ykpaini ominka sxocti [IM/]
(dopmyBanacs mixg BIUIMBOM pPeQoOpM CHCTEMH OXOpPOHHU
3II0POB's, BIPOBA/KCHHS MIKHAPOIAHUX MOJEINEH, TaKuX
sk cucrema J[lonabenmiana, Ta BIUIMBY TIJIOOAJIbHUX
NOJITHYHKUX opraHizaiiid, Takux sk WHO (World Health
Organization), UNICEF, USAID, UKAID ta iHmmux.
Kirouosi MOKa3HUKU BKJIIOYAIOTh CTPYKTYpHI,
MpoLIeCyaNIbHI Ta pe3yJIbTATUBHI 3aX0JH, a IHCTPYMEHTH
BapilOIOTECS BiJl ONMTYBaHb 33JJOBOJICHOCTI IMAIIEHTIB JI0
KJI{HIYHHUX ayAWTiB Ta CUCTEM YIpaBIiHHA sKicTio [2, 13].

3a MexkaMu YKpaiHU MDKHAPOJHI iHIMIATHBH, TaKi SK
iHiiaTuBa 3 OLIHKK €()EeKTUBHOCTI MEPBUHHOI MEIMYHOL
nonomorn PHCPI (Primary Health Care Performance
Initiative), po3poOuin KOHIENTyalnbHI paMKH Ta Habopu
NOKa3HUKIB 171t TOpiBHSHHS edekTuBHOCTI [IM/] y pisHuX
ymoBax [3, 4, 22].

i 3ycnmis JOMOBHIOIOTHCS TAKMMHU 1HCTPYMEHTAMH,
K [HAEeKC [OoCTymy Ta SIKOCTI MEIWYHOI JONOMOTH
(Healthcare Access and Quality Index (HAQ)), Ouinka
HangaHHs mociyr (Service Provision Assessments (SPA))
Ta ONMTYBAHHS MAI[i€HTIB, SIKi JO3BOJISIIOTH IPOBOJIUTH
MDKIEp)KaBHI ~ TOPIBHSHHA ~ JOCTYIY, e(EeKTHBHOCTI,
CIIPaBEeUINBOCTI Ta Opi€HTOBaHOCTI Ha mamieHnTa[5, 6].

OpHaK 3aJIMIIA0THCS 3HAYHI BUKIIMKHU: JOCTYITHICTh JaHUX
€ HEepiBHOMIPHOIO, 0COONMBO B KpaiHaX i3 HHU3BKUM Ta
cepenniM pisaem goxoxy (low- and middle-income
countries (LMICs)) BigcyTHi BamigoBaHi MOKa3HUKH IS
Bcix cdep sxocti [IM/], a mpsiMuii mepeHoC MOKa3HUKIB
MK KpailHaMH 4acTO € HEIOPEUHHM 0e3 KOHTEKCTYallbHOT
amanrarii [7, 8, 23].

Ha w™ixHapogHOMy piBHI TakoX BHKOPHCTOBYIOTh
MOPIBHSUIBHI MIIXO/H, TiJKPECIIOITh SIK KOHBEPIeHIIiI0,
HalpHKJIaJ, BUKOPUCTAHHS 0araTOBUMIPHHX ITOKAa3HUKIB
SKOCTi, TaK 1 JWBEPreHIilo, OCOOIMBO B YMOBax
00MeKeHUX pecypciB a00 KOHMIIKTIB, 1 30ip JaHUX Ta iX
BIIPOBAKEHHSI CTUKAIOTHCS 31 3HAYHUMH IEPEIIKOaMU
[9, 14].

TpuBatoumii KkoHQIMIKT B VYKpaiHi 1me Oimbire
YCKIIQIHUB OLIHKY sikocTi [IM/], BIIMHYBIIM Ha Bpa3iHBi
BEPCTBH HACEJICHHS Ta CTBOPHMBIIM HAaBaHTAXKCHHs Ha
CTPYKTYpHi Tiapo3ziau oxoporu 3mopos's [9, 10, 11].
Ocranni  nyOmikamii  (2015-2025)  miaKpecrorTh
HEOOXITHICTh CTBOPEHHS HaJiWHHX, aJaliTUBHUX CHCTEM
Ta BHUCBITIIIOIOTH NMPOTAJIMHU B JIAaHUX, CTaHIApTH3aLil Ta
BIpOBa pKeHHI noituku [2, 9, 10, 11].

MeTta fpocHigKeHHsI — JOCTIIUTH aJanTOBaHICTh
HasBHUX B YKpaiHi iHCTpyMeHTiB omiHkH sikocti [IM/] i
yac KPH30BOTO MEpiomy, a caMe y TMepioa BifiCBKOBOT
arpecii pocii.

Martepian i meroau. IlepmmM ertamom ciayryBaB
6ibimocemanTiuHuii  momyk. OCHOBHUM  JDKEpPEJIOM
iH(popMarii 11 TOCHiDKEHHS cTaB HU(POBUiA T0CTyN 10
Takux 0a3 JaHWX MOBHUX TEKCTIB Ta pedepariB: Maker
iHpopmaniinnx 6a3 EBSCO, nHaiibinbmia y cBiTi €quHa
wiatgopma pedepaTiB Ta HAyKOBUX METPUK Scopus,
3araJlbHOJOCTYMHA MolIykoBa cuctema Google Scholar,
MEDLINE 3 moBanmu tekctamu, MEDLINE Complete,
Dyna Med Plus, EBSCO eBooks Clinical Collection, 6a3a
MaHUX pedepaTiB Ta HAYKOBUX METPHUK HAYKOBHX
nyGumikariii Thomson; Reuters Web of Science Core
Collection WoS (CC), cratuctuuni mani MiHicTepcTBa
OXOpOoHU 370poB'st Ykpainu Ta LleHTpy rpomaiachkoro
3aopos's, SCIE (Science Citation Index Expanded), SSCI
(Social Science Citation Index), ommaiiH-0a3a mgaHWX
HarrionansHoi HaykoBOI MequuHOi 0i0IioTeKH YKpaiHw,
AHCI (Art and Humanities Citation Index). ITomryk
iH(opmawii BinOyBaBcs B Kinbka eramis (puc 1).

Inentndikamis: crpareris nonryky Oyia crnpsiMoBaHa
Ha miadip Jukepen jditepaTypu 3 owiHku sikocti [IM]] B
VkpaiHi Ta Ha MDKHaApOZHOMY piBHI 3a KIIFOUOBHMH

109


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKHit Meauunmii BicHuk. 2026. T. 30, Ne 2 (118)

OpuriHajibHI TOCITIHKSHHS

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

CJIOBAMH: «IOKAa3HHKH SIKOCTI», «IHCTPYMCHTH OIIHKH
SIKOCTI», «METOMOJIOTIi OIIHKWY, «IMOPIBHSIBHI IMiIXOIU
OIIHKH SKOCT1», BUKJIMKH MO0 OLIHKA SKOCTi B yMOBaX
00OMEXEHUX pPecypCiB/KOHQIIIKTIB», «OIIIHKAa SKOCTI B
KpaiHax i3 cepemHiM Ta HU3BKUM PiBHEM JOXOIIBY.

enmugisauis

e
e
e

Puc. 1. Emanu nowyxy ingpopmayii

Ha erani momepennsoro BinOopy 3ailicHIOBaBcs
TIeperJIsLy 3aroJIOBKIB Ta aHOTAIIN 3HANIEHIX MyOITiKaIliii.
Kputepii BukimrodeHHs: myOmikamii 0e3 JOCTYHMHHX
aHOTaIlii a00 TOBHHX TEKCTiB, HEPEIEBAHTHICTh TEMi
(poxkyc me na IIMJ] abo Ha BTOPUHHIN/TPETHHHIN
JIOTIOMO31), BIACYTHICTh YiTKO ONHCAHUX IHAWKATOPIB YU
METO/IB, HHM3bKa METO0JIOrYHA BaJTIIHICTh
(HepereH3oBaHi Kepena, BiacytHicte DOI), myOmikaT,
ny6mikauii 70 2015 poky (kpiM QyHIaMEHTaNIBHUX ), 032
JOCITIPKYBaHUM KOHTeKCTOM (YKpaiHa, BOEHHI YMOBH,
LMICs), moBa, BiiMiHHa BiJ aHTJiHChKOT 00 YKpaiHCHKOT
(0e3 mepekmany), myOiKarlii 3 HeIHACKCOBAHHUX JIKECPEIL.

Jo  ¢imanpHOrO  eramy Ta  BKJIIOYEHHS B
610ioceMaHTHYHNN OrsAy OysiM BKIIOYEHI HaWOUIbII
peNeBaHTHI Ta aKTyaJIbHI CTaTTi (3 ypaxyBaHHSAM Cy4acHUX
BHKIIHKIB, yMOBH He CTa0IIBHOCTI, OOMEXeHi pecypcH, Ta
yMoBU KOHQuIikTY). DiHanpHui Habip myOmikamiii Oymo
BUKOPUCTAHO Ta IPEICTABICHO B IIbOMY OTJIAI.

3 METOI0 K OI[IHKH BaJliAHOCTI onuTyBaibHuKa SQCQ
Oy/0 TPOBEACHO EKCIIEPTHE OI[IHIOBAHHS 3a YYacTio
CIMEHHHMX JKapiB, sIKI 3IIMCHIOIOTE  mpodeciiHy
JISUTBHICTh y perioHax YKpaiHu 3 pi3HOIO BiIAajieHICTIO
Bin JiHiT GponuTy. [0 mocmimkeHHs OyIn 3aTydeHi JTikapi 3
BITHOCHO 0€3MEYHOr0 perioHy (M. YKropon), a Takox i3
perioHiB, HaOMMKEHUX 10 30HW OOHOBHX JIiHf Ta TAKHX, IO
3a3HaBaM PEryJSIPHUX OOCTpUTiB (M. 3amopixoKs, M.
Huinpo, M. Xapkis, M. KpornmuBHUTIBKHIT).

[HCTpYMEHTOM OCHIKEHHS CITyTyBaB 48-TIyHKTOBHI
omutyBanbHUK  SQCQ. JlecaTs ciMeWHHX JTiKapiB
BUCTYITHJIA B POJII €KCIEPTIB Ta 3IMCHWIN OI[iHFOBAHHS
KOKHOT'O MyHKTY ONUTYBAJIbHUKA 32 5-0aJIbHOIO IIKAJIOH0,
Jie BHIII 3Ha4YCeHHS BijioOpaxkanu OUIbIY peleBaHTHICTb,
3pO3YMLTICTh Ta IOIUIBHICTh BKIIFOYCHHS BIAMOBIIHOTO
IYHKTY J10 iHCTpyMeHTa. OKpiM KiJIbKICHOTO OI[IHIOBaHHS,
YYaCHUKM HAJaBaJIM BiJKPUTI KOMEHTapl 10 KOXHOTO
IyHKTY 3 METOI0 OOIPYHTYBaHHS CBO€l MO3MII,
BUSIBJICHHS MOTEHLIHHNX Ipo0ieM (OpMyJIIOBaHHS Ta
YTOYHEHHS KOHTEKCTY BUKOPHCTaHHS 3allUTaHb.

PesyabTaTH gocTikeHHS Ta iX O0OroBOpeHHs.
Kiro4oBi MOKa3HUKH, 1HCTPYMEHTH Ta METOHOJOTII, SKi
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3aCTOCOBYIOTBCS Y CBITI. Y pe3ynbTari aHallizy HayKOBUX
JOKEpell BCTAHOBIICHO, 0 MIXXHAPOTHI MiAXOTU JI0 OI[IHKU
SKOCTI TIEPBUHHOI MEIMYHOI TOIIOMOTH IPYHTYIOTBCS Ha
NO€JHAHHI KITACHYHUX 1 Cy9acHHX MOJieJIel BUMipIOBaHHSL.

Mogems [loHabemiana (cTpykTypa — Tpomec —
pe3yabTaT) MIMPOKO BHKOPHCTOBYEThCA B YKpaiHi Ta Ha
MDKHApPOJHOMY piBHI JUIS OIIHKH SKOCTI IEPBHHHOL
Mean4yHOoi gonoMoru. KoHIlenmis, 3anponoHoBana ABezic
JloHabemiaH, CIyrye TEOPETUYHOI OCHOBOIO  JIJIS
BCeOIYHOT OLIHKM SKOCTI MEAWYHOI JOIIOMOTH Ta
0a3yeThCs HAa aHAJI31 TPHOX B3a€EMOIIOB I3aHUX CKIIAZOBUX
— CTPYKTYpH, IpOLecy Ta pe3yJbTaTy; CTPYKTYpHHUH
KOMITOHEHT OXOIUIIOE PECYpCH Ta OpraHi3amiifHi yMOBH
(yHKIIOHYBaHHS CUCTEMU OXOpOHU 3]10pOB’1,
BKJIIOYAIOYH KapPOBHHU IOTEHIial, MaTepialbHO-TeXHIYHE
3a0e3neueHHsT Ta IHPPACTPYKTYpy, IO BH3HAYAIOTH
MO>KJIMBOCTI HaJaHHA HaJIeXKHOT JOIIOMOTH;
MpoIecyalbHI KOMIIOHEHT BimoOpaxae Oe3mocepenHii
nepedir KIHIYHOT AisNTBHOCTI, 30KpeMa IMPaBHIBHICTE i
CBOE€YACHICTh JIIarHOCTUYHUX 1 JIKYBaJbHUX BTPY4YaHb,
JOTPUMAaHHS ~ CTaHJApTIB  MEIUYHOI IPaKTUKH Ta
e(peKTUBHICTh B3a€EMOJIi 3 Malli€EHTAaMH; Pe3yJIbTATUBHHUN
KOMITOHEHT XapaKTepu3y€ KIHIEBI HACIIAKH MEIUYHHX
BTPy4YaHb 1 BKIIOYA€ Taki IOKa3HUKH, SK pIBEHb
JIETAILHOCTI, YaCTOTa YCKJIQJAHEHb, CTYIiHb BiJHOBJICHHS
(yHKII 1 3aJ0BOJICHICTh TAIIEHTIB  OTPUMAHOIO
JIOTIOMOTOI0.  3aCTOCYBaHHS IIi€i Mojeni 3abe3medye
CHUCTEMHUI MiAXiJ 0 BHUABICHHA HEIONIKIB Y HaTaHHI
MEOUYHUX IIOCHYTr, iX aHamizy Ta MOJAJIBIIOro
BIOCKOHAJICHHA K Ha KIIHIYHOMY, TaK 1 Ha
opranizamiiinomy piBasx [10, 22]. [Toka3HHKH BKJIFOYAIOTE
Oe3rnexy, e)eKTUBHICTh, CBOEYACHICTh, PE3yJIbTaTHBHICTD,
COpPaBEUIUBICT Ta  OPIEHTOBAHICTH Ha  MAIli€HTA.
3a3Bu4ali, BHUKOPHCTOBYIOTHCSI Taki IHCTPYMEHTH, SIK
OIUTYBaHHS 33J10BOJICHOCTI MAIIEHTIB, KIITHIYHI ayIUTH Ta
CHCTEeMH yIpaemiHHs sKicTio [2, 15, 16, 18].

Jns  TOCTIHHOTO  TONIMIIEHHS  SKOCTI  TaKOX
3acTocoByeThes 1Mk Jleminra «[lnanyi-Buxonyii-
Iepesipsit-diit» [2]. Huxkn Hemiara PDCA (Plan-Do-
Check-Act) € HaykoBO OOIPYHTOBAHOK METOIOJIOTIERO
0e3nepepBHOTO MiIBUMICHHS SKOCTI MEIUYHOI JOTIOMOTH,
mo mependadae TMOCTIOBHE MPOXOKCHHS ETalliB
TUIAaHYBaHHS, BIPOBA/DKEHHS, IEPEBIPKM Ta KOPEKILil

YIPaBIIHCHKUX 1 KIIHIYHUX pilIeHb. Y MeIuuHil
MpPaKTHILI HOro 3acTOCyBaHHs 0a3yeThCsi HA CHCTEMHOMY
aHaji3l TNPUYMHHO-HACTIJKOBUX 3B’A3KIB 1 J03BOJISIE
ONTUMI3yBaTU KJIIHIYHI MpoLecH, MABUALLUTH
e(eKTUBHICT JTIKYBaJIbHO-IaTHOCTUYHUX  3aXOMIB 1
3a0e3MeUnTH CTaHJApTH3ALil0 MEINYHUX BTPYYaHb.
BukopucrtanHs = JaHOTO  IIOXOMY  ACOLIIOETHCS 31

3HI)KEHHSIM 4acTOTH «BHyTpilIHbOJIIKapHSIHA TH(EKIisN»,
3MCHIICHHSAM  KUTBKOCTI  JIKapCBKAX  ITOMMJIOK 1
YCKIIaTHEHb, a TaKOX INIBUIICHHSIM pIBHSI Oe3meKu
MAIEHTIB 1 SKOCTI KIIHIYHAX pe3ynbTaTiB. [HTErparmis
IUKIy B CHCTEMH YIPaBIiHHS SKICTIO, PEKOMEHIOBaHi
BOO3, cmopusie BOPOBa[HKEHHIO CTaHIAPTH30BAHHUX
MPOTOKOJIIB 1 MOCTIHHOMY MOHITOPHMHTY 1X €()e€KTUBHOCTI,
KpiM TOro, moenHaHHs uukily «[lnanyi-Bukonyii-
[epeBipsii-/ii» 13 OPUHIMIIAMA JOKAa30BOI MEAUIUHH
3a0e3neuye yXBaJeHHs KIIHIYHUX pilleHb Ha OCHOBI


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKuit Meanunmii BicHuk. 2026. T. 30, Ne 2 (118)

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Original research

aKTyaJbHHX  HAYKOBHX  JOKa3iB, M0  ITiJBHUILYE
BiITBOPIOBAHICTE PE3yNBTATIB, IMMOKPAIIyE€ IPOTHO3 I
MAIliEHTIB 1 CHOpHS€ pPalioOHAJFHOMY BHKOPHCTAHHIO
pecypciB CHCTEMH OXOPOHH 3/I0POB’S1.

ITokazaHo, moO Ha MDKHAPOJHOMY pIiBHI Jenaii
OinblIOro 3HaueHHs HaOyBalOTh IHTETPOBaHI paMKH
OIIIHIOBAHHS TEPBUHHOI MEIMYHOI TOTMOMOTH, 30KpeMa
InimiatuBa 1moa0 e()EKTUBHOCTI TMEPBHHHOT MEIUYHOL
nonomoru (Primary Health Care Performance Initiative
(PHCPI)) Ta Cucrema OLHKA TEPBUHHOI MeTUYHOL
nonomorn  BOO3/IOHICE® (WHO/UNICEF Primary
Health Care Measurement Framework), siki moemHyOTbH
IHIMKaTOPH CHCTEMHOI CIIPOMO>KHOCTI, POLIECY HaaHH
JIOTIOMOTH Ta KiHIIEBUX pPe3ynbTaTiB Juisl HaceneHHs. Lli
MIXOAW OpIEHTOBaHI HE JIHIIE Ha PEECTpaIliio
(hopMaTbHUX IMOKA3HUKIB, aje i Ha BUSBICHHS MEXaHi3MiB
NOKpalIeHHsI  SIKOCTI, BKJTIOYAIOYHU yIpaBJIiHHS,
(iHaHCYBaHHS, udpoBy MiATPUMKY, KaJpOBY
CTaOULIBHICTH 1 peaNbHUi AOCBiA marienTa. TakuM YHHOM,
ouinka sixkocti [IM/] y cyyacHUX yMOBaX po3TIIsIa€THCS SIK
OaraTopiBHEBHI TIpollec, MIO OXOIUTIOE SIK pecypcu
CHCTEMH, TaK 1 3/1aTHICTH IEPBUHHO] JIAHKH 3a0e31edyBaTu
KOMIUTEKCHUHM, CBO€YacHWA 1 O€3meyHuid MapipyT
marieurTa.

Tabmums 1 cucTemMaTu3ye KIIOYOBI BiAMIHHOCTI Ta
CXOJDKEHHS MmiAXomiB g0 omiHka sgxocti  TIMJI.
MixHapOoIHI CTaHAAPTH HPOTIOHYIOTh KOMIUIEKCHI PaMKH
3 BaJIiJOBaHUMH 1HCTPYMEHTaMH, TOJIi AK YKpaiHa alanTye
iX 10 ekcTpeManbHUX yMmoB: 70%  3pocTaHHS
HaBaHTaxxeHHs Ha [IM]] y Oe3neuHux perioHax, KpUTH4HA
notpedba B 1M(POBUX PILICHHSIX peajbHOrO Yacy Ta
MIPIOPUTET MOHITOPUHTY JUISi BHYTPINIHBO IMEPEMINICHUX
oci6 (BIIO) Ta mronmeli crapmoro Biky. KoHBepreHiis 10
Moneni JloHabeniaHa CIHOCTEPITaeThCs, MPOTE BOEHHUM
KOHTEKCT BHMarae SKiCHO HOBHX aJalTHBHUX IU(PPOBUX
pilIeHb.

Tabauys 1
IMopiBusinHs minxoaiB g0 ouinku sikocti IIM /L

MixaaponHi Vkpaina (BiitHa)
Mapaverp | o napru [2-5, 20] [2,9-11]
Honabenian Hocrynose
BITPOBAPKEHHS
Mogens (cTpykTypa- ,
Tpoliec-pe3yabTar) 3 bap'epamn
P JIAaHUX
Inctpymentu | PHCPI, HAQ, SPA | eHealth, aynuTtu
Y LMICs: ooMmexeHi BIIO, ,ue(.inum
pecypcu KaJIpiB
Hpumimku: Primary Health Care Performance

Initiative (PHCPI) — Iniyiamusa 3 oyinku echpexmusnocmi
nepsunnoi meduunoi donomozu,; Healthcare Access and
Quality Index (HAQ) — Inoexc docmynnocmi ma sxocmi
Mmeouurnoi donomoeu, Service Provision Assessment (SPA)
— Oyinka naoanns meouunux nocaye, Low- and Middle-
Income Countries (LMICS) — xpainu 3 nusexkum ma
cepeOHim pigHem 00X00Y.

ITopiBHSUTBHI MIXO0aN
MIDKHapOHUX/€BPONEHCHKUX

VYkpainu Ta
cranpapriB.  Pedopmu

MEPBUHHOI MEIUYHOI DONOMOTH B YKpaiHi Bce Oimblie
y3romkyrThes 3 pamkamu BOO3 ta OECP, akueHTyroun
yBary Ha OaraTOBHMIpHIH SKOCTI Ta BHKOPHCTaHHI
CTaHIApPTU30BAaHUX MOKA3HMKIB. OJHAK iX BIPOBAHKECHHS
BiIOYBa€THCS MO-Pi3HOMY, 3 IpodIeMaMu y 300pi JaHUX,
PO3IOIiT pecypciB Ta afanTariii 10 MiclieBUX YMOB [2, 9,
24]. €Bporeiicbki KpaiHu, sKi TPUAMAIOTH YKPATHCHKHUX
OXKEHIIIB, CTHKAIOTHCSA 3 [JOJATKOBUM THCKOM, IIIO
MIAKPECITI0E HEOOXITHICTh THYYKHX, IHHOBAI[IHHUX CHCTEM
MEIMYHOI 1H(pOpMALii Ta TPAHCKOPJOHHOI KOOPIUHAILIL
noituku [9, 10].

Kongmikr Ta oOMeXeHICTh pecypciB B YKpaiHi
NOPYLIMIN HAJJaHHS TEPBHHHOI MEJUYHOI JOMOMOTHU Ta
OWIHKY 1I SAKOCTi, OCOONMBO JNS JITHIX IIOACH Ta
BpasnuBux rpyn Hacenmenus [9, 10]. Cepen mepemkon —
HEIOCTATHS KUJIBKICTH MEINIHUX MIPaIiBHUKIB,
OOMEXEHHI JOCTyNm 10 JIiKiB, HEIOCKOHATI CHUCTEMHU
MenuuHoi iHdopmalii Ta TpPyIHOIII 3 MOHITOPUHIOM
XPOHIYHKX 3aXBOPIOBaHb 1 mcuxiuyHoro 3aopos’s [9, 10,
11, 25]. Mowmupenns iHdekin, cTiikux mo Aii 6araTbox
JMKapChKUX  3ac00iB, BHUKJIMKAaE  JAefalli  OUIbIIy
CcTypOOBaHICTh, 1[0 BHMAarae€ HaJIHHOTO KOHTPOIIO Ta
yopaBninas  iHQekmismu  [12].  Tomy,  cepenani
3aTaJIbHOCUCTEMHI ITOKa3HWUKH HE € JOCTaTHIMH JUIs
TOBHOT OLIHKM SIKOCTi, SKIIO BOHH HE IONOBHIOIOTHCS
aHaJIi30M HEPIBHOCTEH MOCTYITy Ta SKOCTI JOTIOMOTH MiX
OKPEMUMH COLiaTbHUMH 1 KIIIHIYHUMH TPyIaMU.

Pesynpratn Bamigamii. 3a pe3yiabTaTaMH €KCHEpPTHOI
OLIIHKH OYJIO BCTAHOBIICHO, 110 [TOKA3HUK BIUIMBY IyHKTIB
(Item Impact Score, IIS) ams Bcix 48 3anuTasp
onutyBansHIKa SQCQ mepeBuIyBaB IOPOTOBE 3HAYCHHS
1,5, mo cBiguuTh Mpo iX 3arajbHy pEJIEeBaHTHICTH Ta
NPUAHATHICTh JJIS1 BUKOPHUCTaHHS B YMOBaX BOEHHOTO
qacy. PospaxyHok IIS 3mificHFOBaBCSI IIUITXOM MHOXCHHS
YaCTKH EKCIIEPTiB, SKi OIIHWINM MYHKT SK BaXKIUBHN
(3a3BHuaii >4 OaniB 3a 5-0aMbHOIO MIKAJIOI0), HA CEpPEIHE
3HAYCHHS OLIHKH I[hOTO MyHKTY. Takuil MiIXix J03BOIISIE
OJJHOYACHO BPaxyBaTH SK YACTOTY IO3MTHBHHX OILIHOK,
Tak i X IHTEHCHBHICTB, IO € CTAHJAPTHOIO MPAKTUKOIO
IIPH OLHI[ 30BHINIHBOT BaJIIAHOCTI IHCTPYMEHTIB.

BonHovac Oyno BUSIBIICHO, 1110 JIiKapi, SKi MPaIIOI0Th Y
perioHax, HaOIWKEHHUX A0 JiHIi QPOHTY, HaTAH HIKYI
OLIIHKH OKPEMHM ITyHKTaM ONUTYBaJIbHUKA (ITyHKTH 4, 13,
18, 19, 20, 34, 48) mopiBHSIHO 3 KOJeramM 3 OLUIBII
Oc3neyHux  perioHiB. lle  Moxe  CBiAYUTH  TIPO
KOHTEKCTyaJIbHI ~BIIMIHHOCTI Yy CHPHHMHSTTI SKOCTI
MEPBUHHOI MEAWYHOI JIOTTOMOTH B YMOBAaX ITiJIBHIIICHOTO
HaBaHTAXEHHS HA  CHUCTEMY OXOpDOHH  3JI0pOB’S,
00MeXEeHUX pecypciB Ta 3MiHEHHX MPIOPUTETIB HaJaHHS
MEIWYHHUX TIOCTYT IiJ Yac BiHU. AJNBTEPHATHUBHO, TakKi
BIIMIHHOCT1 MOXYTb YaCTKOBO BioOpaxatu
IH/IMBI1yasbHi Cy0’€KTHBHI OLIIHKH PECIIOH/ICHTIB.

3 ormsmy Ha BHSABIEHI PO301KHOCTI, 7S MOJANBIIOTO
YTOYHEHHS Ta IHTepIpeTalii pe3yJbTaTiB IUIaHy€ETHCS
MPOBEJCHHS J10JaTKOBOTO BaJiJaliiHOTO NOCHI/PKEHHS 3
OKpEMHM aHaJli30M BIAMNOBiJEH JIiKapiB, SKi NPaLIOIOTh Y
perioHax, po3TanIoBaHuX MOOIN3y Ta Ha BiACTaH1 BiJ JiHii
¢ponty. Lle 103BONNTH IIIMOLIIE OI[IHUTH BIITMB KOHTEKCTY
Ha BamigHICTh okpemux NyHKTIB SQCQ Ta 3a motpedu
aJanTyBaTH IHCTPYMEHT JI0 CIIEII(IKH BOEHHOTO Yacy.
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Ocranni myOumikamii MmiOKPECHOTh  BaXIUBICTh
iHTerpanii HalKpaIuxX Mi>XHAPOIHUX MPAKTUK, HU(PPOBUX
IHCTpYMEHTIB OXOpPOHH 3[0POB’S Ta TOTOBHOCTI [0
HaI3BHYalHMX CHTyalil 3 ypaxyBaHHSAM BIKOBHX
ocobmmBocteit [2, 9, 10, 16]. IMonituuni pamku BOO3,
OECP Ta MiHicTepcTBa OXOPOHH 370pOB'S YKpaiHu
BU3HAYAIOTh HANPSMKHA pedopM, aje 3aluIlaroThes
MPOTAJHMHM B iX peaizaiiii, 0c00JMBO B yMOBaX Kpu3H [2,
9, 10, 11]. 3a manumu mitTepatypH, ominka skocti [IMJ] B
VYkpaini Bce Oinbllle TIPYHTYETbCS Ha MIDKHApOIHO
BU3HAHUX paMKax, 30KkpeMa Ha mojeni Jlonabeniana ta
pexkomenanisix BOO3/OECP [2]. Oqnak BnpoBaKeHHS
LUX CHUCTEM Ha NPAaKTHII YCKIAJHIOETHCS CHCTEMHUMH
mpobiieMaMu, 30KpeMa  KOHQIKTOM, OOMEKECHUMH
pecypcamu Ta nporanuHamu B aanux [9, 10, 11]. Hamnus
ODKEHIIIB Ta TpUBarO4a BiffHA BUKPWIIM CITa0Ki MiCII B
cUcTeMax MeAW4yHoi iHpopMmamii Ta MiAKpecInIH
HEOOXiHICTh aganToBaHMX, CTikux miaxoxis [9, 10, 21,
23]. Xoua pedopMu MOMITHKH Ta HUAQPOBI iHHOBaMii €
0aratooOIIsIFOYNMH, IXHIi BIUIUB € HEpPIBHOMIPHHM, a
Bpa3JIMBI TPYIH HACEJICHHS, OCOOJIMBO JIFOIU JITHHOTO
BiKy, 3ajMIIaroThcs B 30HI pusuky [10, 17]. HaitGimbmr
MIEPEKOHIINBI JIOKa3n CTOCYIOTBCS PUHHATTA
CTPYKTYPHHX Ta IIPOLIECHHX IIOKa3HHKIB, aje MEHII
MIEPEeKOHJINBI — BUMIPIOBAHHS pE3yJbTaTIB Ta pealibHe
BIIPOBA/DKEHHS B yMOBax kpusi [2, 9, 10, 12].

3’sicoBaHo, 1110 NEePCICKTUBHUM  HaIlpsMOM
YIOCKOHAJICHHS OIiHIOBaHHA skocTi [IM]] € moemxHaHHS
PYTHHHUX €JEKTPOHHUX IaHUX, OIHUTYBaHb MAIi€HTIB,
IHAWKATOpIB KIIHIYHOTO TIPOIleCy Ta KOHTEKCTHUX
MTOKa3HUKIB (QYHKI[IOHYBaHHSA CHCTEMH B YMOBaxX KpU3u. Y
Cy4YaCHHX MiAXOoJax aeaaji OuIbIIe 3HAYCHHS HATAETHCS
HE JIMIIE KIHIICBOMY Pe3yJIbTaTy, a i 3[MaTHOCTI CHCTEMHU
HiATPUMYBaTH OE3MEePEPBHICTh JOMOMOTH, KOOPAWHALIO
MDK pIBHSAMH, JIOBIpY TAIi€HTIB 1 BHKOPUCTaHHS
IU(POBUX IHCTPYMEHTIB JIJIsI MOHITOPHHTY sIKOCTi [15, 16,
19]. Jlna Ykpainu 1ie o3Ha4ae HEOOXiqHICTh PO3POOICHHS
aJlaniTOBaHOT CUCTEMM OIlliHIOBaHHS skocti IIMJI, ska
MOEAHYBAaTHME MDKHApOJHO BH3HAHI IHIUKATOPH 3
MMOKa3HUKaMH  CTifiKOCTi, KpW30BOi TOTOBHOCTI Ta
Yy TJIMBOCTI JI0 TIOTPed Bpa3IMBUX KaTEropi HaCEICHHS.

Y cydacHOMYy HayKOBOMY IHMCKYpCi SIKICTh IEpBUHHOI
meangaoi  gomomoru  (IIMJ])  posrmsmaerbes 5K
0araToBUMIpHa KOHCTPYKIisI, IO OXOIUIIOE CTPYKTYpHI,
npoIiecyaibHi Ta Pe3ybTaTHBHI KOMIIOHCHTH, & TaKOX

JOCBiI ~ TalieHTa 1  CHCTEMHI  XapaKTEePUCTHKU
(YHKIIOHYBaHHS ~ OXOpPOHM  370poB’s.  BimnosiaHo,
IHIUKATOpU  SIKOCTI  (OPMYIOTBCS  SIK  IHTErpOBaHMMH
IHCTpYMEHT  OIIHKHM  e(EeKTUBHOCTi,  JIOCTYITHOCTI,
Oe3nedHocTi, Oe3mepepBHOCTI Ta OPIEHTOBAHOCTI Ha
namji€cHra.

Ha cucremHOMYy piBHI BaXIMBY pONb BiIirpae
VIpaBIiHCHKA IIEPCIIEKTHBA OLIHKKA SAKOCTi. 30Kpema,
OOCTIMDKCHHS ~ CHPUHHATTA ~ SKOCTI  MEHEeIKepaMu
MIePBUHHO{ JIAaHKK B YKpaiHi JEMOHCTPYE, IO YIIPaBIiHII
aKIECHTYIOTh yBary Ha TaKUX IHIUKATopax, SK
opratizauiiiHa e(eKTHBHICTb, IOCTYNHICTh MNOCIYT Ta
pecypcHe 3a0e3leucHHs, MIAKPECTIOIYN  3HAYCHHS
YIPaBIIHCHKUX pillleHb Y (OPMYBaHHI SKOCTI MEIUYHOT
jgonomoru [12]. YV mmpmioMy KOHTEKCTI MOJITHKH
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OXOpPOHH  3J0POB’Sl  MIAKPECITIOETHCS  HEOOXIiIHICTH
3aCTOCYBaHHS KOMIUICKCHHX ITJIXOMIB 1O  OIIHKH
ISUTBHOCTI  CHCTEMH  d4epe3  iHTerpoBaHi  Habopu

IHAWKATOPIB, SKi JO3BOIIIOTH 3IIMCHIOBATH MOHITOPHHT
Ta TIOPIBHSIHHS €(PEKTHBHOCTI Ha Pi3HUX piBHAX [17].
ITopsim i3 cHUCTEMHMMH XapaKTEepUCTHKAaMH, 3HauHa
yBara NPHUAUIETECA OCBiMy MAaIlieHTa SK BaXXJIMBOMY
BUMIpY SAKOCTi. 30KpeMa, JOCITIMHKEHHS cepel Iali€HTiB,
SIKI OTPUMYIOTh OITIOIIHY 3aMICHY Teparito, JeMOHCTPYE,

0 CaMO3BITHI IMOKAa3HHUKH SKOCTI  BiJoOpaXkaroTh
JIOCTYIHICTb, Oe3nepepBHICTh JKyBaHHS Ta
3aJI0BOJIEHICTh OTPUMAaHUMU OCIIyraMu [13].

AHaJOTIYHO, OIliHKA responsiveness MepBUHHOI JOITOMOTH
cepen 0ci0 i3 ICHXIYHUMH pO3JIaJaMHu aKIeHTY€E yBary Ha
TaKAX IHOUKATOpax, sSK IOBara JO TIaIi€HTa, SKICTh

KOMYHIKaIllii, KOHQIACHIIAHICTE Ta YyTJIHBICTH [0
iHguBimyanpEMX — motped  [16].  Takum  gwmHOM,
OpIEHTOBaHICTP Ha TMAIlieHTa BHUCTYNAa€ KIIOYOBHM

KOMIIOHEHTOM OIiHKH SIKOCTi, III0 OTIOBHIOE TPaIUIliiHi
KJIHIYHI TOKQ3HUKH.

Oco0aHBOT aKTyanbHOCTI MUTAHHS SKOCTI HaOyBalOTh
Yy KOHTEKCTI KPU30BHX Ta BPa3JIMBUX CTaHIB. JlOCTIHKEHHS
33JI0BOJIGHOCTI MEIUYHOIO JONOMOTOI0 B  YMOBax
30poiHOrO KOH(QIIKTY CBiIYMTH MNpo TpaHchopMaio
IH/IMKATOPIB TOCTYIHOCTI Ta PIBHOCTI, a TAKOX 3POCTaHHS
3HAYYyNIOCTI aJalTHUBHOCTI CHUCTEMH 10 3MIHHHX YMOB
[14]. ¥V cBoto wepry, DOCHiKEHHS, PUCBIUEHI 3T0POB IO
ODKEHIIB, MiAKPECIIOIOTh HEOOXiqHICTh BpaxyBaHHS
cneruivHUX 1OTPe® TIi€i TpPymu dYepe3 IHIUKATOPH
pIBHOCTI, IOCTYIHOCTI Ta TIIepCOHANI3AIil MeIUIHOI
nmoromord [21-23]. 3okpema, aHal3 TATaps 3aXBOPIOBAHb
cepen JTHIX yKpalHCbKMX ODKEHIIB BKa3zye Ha
HEOOXIAHICTh  amamTamii  MOCAYr 10  CKIAQJHHX
KOMOPOITHMX CTaHiB Ta OOMEXKEHOro JOCTYIy [0
MeIMYHUX pecypci [22].

BaxJIMBUM acleKTOM SIKOCTI € TAKOXK OpraHi3aiiiHi Ta
KaJpoBl YMHHUKU. EMIipu4Hi maHi CBigYaTh, IO TakKi
(akTOpH, SK 3aTPUMKM BHIUIAT 3apoOiTHOI TIUIATH
MEIUYHHIM IPaIliBHUKAM, MOXKYTh HETaTHBHO BIJIMBATH HA
MOTHBALII0 NEPCOHAIY, 10, Y CBOIO YEPry, MO3HAYAETHCS
Ha e(eKTUBHOCTI, Oe3mepepBHOCTI Ta 3aralbHIA SKOCTI
HagaHHs mociyT [19].

KninivyHi Ta cepBiCHI acMeKTH SIKOCTI TAKOX IIHPOKO
MPEACTaBICHI B JjiTeparypi. 30Kpema, IOCTIIKCHHSA Y
cdepi XxapuoBHX MOCIYT Y KpaiHax i3 HU3bKUM 1 CepeHIM
piBHEM JI0XO/y BHSBIISE CyTTEBI NPOTaJIMHU, OB sI3aHi 3
HEJIOCTaTHLOIO KOMIIETEHTHICTIO TPOBaiIepiB Ta HU3BKOIO
SKICTIO B3a€EMOJIIi 3 MAaIlieHTaMH, M0 O0e3MOCePeIHbO
BIUIMBa€ Ha e(QEKTHBHICTh MEAWYHUX BTpydaHb [I8].
Amnami3z sSKOCTI TOCIHYr y BENUKiH BHOIpII MEAWYHUX
3aKJaJiB 103BOIISE ineHTH(IKYBaTH (DaKTOPH, ITOB’sI3aHi 3
BHCOKHMH ITOKa3HUKAMH Pe3yTbTaTUBHOCTI, OE3IIEYHOCTI
Ta KIiHIYHOI e(eKTUBHOCTI, 30KpemMa depe3 MiIaXif
«TIO3UTHBHUX BimxuiieHb» [20].

[TapanenbHO PO3BHUTOK MOCHITHUIIBKAX KOMIIETCHITIH
cepel MEIWYHHMX TpalliBHHUKIB, 30KpeMa duepe3 OCBITHi
nporpamu 'y cdepi MeTOIiB IOCHIJPKEHHS, MiJIBUIIYE
3aTHICTh JIO BIPOBA/PKEHHS JOKA30BUX IIIXOMIB Yy
NPaKTHKY, IO OINOCEPEIKOBAHO IIOKpaIly€e SKICTh
noromoru [15].
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TakuM 9MHOM, aHAaJI3 CYYaCHUX JOCIiIKEHb JO3BOJISE
3pOOMTH BHCHOBOK, IO SKICTh IEPBHHHOI MEIUYHOI
JIOTIOMOTH € KOMIUIEKCHHUM 1 0araTopiBHEBUM SIBUILEM, KE
(dopMyeThCS  TiJ  BIUIMBOM  B3a€EMOMIl CHCTEMHUX,
OpraHi3allifHUX, KITIHIYHUX Ta COLIaJbHHUX (aKTOPIB.
BignoBinHO, BUKOPHUCTAaHHsSI —IHTETPOBaHMX  HaOOpiB
IHAMKATOPIB AKOCTI € HEOOX1THO YMOBOIO IS BCEOIUHOT
OLIIHKH Ta ITOAIBIIOTO BIIOCKOHAIIEHHS CUCTEMH OXOPOHU
3/10pOB’sl.

BucnoBku. [1incyMoBy104YH, MOKHA CKa3aTH, 110 X04a
VYkpaiHa nocsiria nporpecy y NMpHBEACHHI OLIHKH SKOCTI
MIEPBUHHO] MEIUYHOI  JTOMOMOTH BIANIOBITHO 1O
MDKHApOTHUX  CTAaHOApTIB, TPHUBAIOUYUN  KOHQIIKT,
0OMEXEHICTh pecypciB Ta MPOTAITMHHU B TaHUX CTAHOBIIATH
3HAYHI MEPeIKoay il e()EeKTHBHOTO BIIPOBA/DKEHHS Ta
MoHiTOpuHTY. KirodoBoro morpeboro € po3poOieHHs
aJIalTOBaHUX  IHIUKATOPIB  SIKOCTi, YYTIMBUX JO
KPH30BOTO  KOHTEKCTY, Ta IHTerpamis IudpoBUX
IHCTPYMEHTIB MOHITOPHHTY B PEXHMI PEabHOTO 4acy.
OnHUM 3 TakWX IHCTPYMEHIB MOXKe OYTH ONHUTYBaJIbHUK
SQCQ. PesympTaTél MOCHIIKCHHS CBiq4aTh MpO TeE, IO
ormutyBanbHUK SQCQ 3aranom 30epirae HalleKHUH piBEeHb
30BHINIHBOI BANiJHOCTI B YMOBaX BOEHHOTO dacy, IO
MATBEPKYETHCS BHCOKMMH 3HaueHHsMHU IS s Bcix
1oro myHKTiB. BomHOUAac, BUSBIICH] BIIMIHHOCTI B OIIHKAX
OKpEeMUX ITyHKTIB cepeq JiKapiB, sKi MPaIOI0Th MOOIN3Y
miHil (QpoHTY, BKa3ylOTh Ha MOTEHIIHHWN BIUINB
KOHTEKCTY Ha CIPHUHHATTS SKOCTiI MEPBHHHOI MEIUYHOL
JIOTIOMOT 1.

IlepcnekTHBU NOAAABLIINX AOCHiTKeHb. MaliOyTHI
JOCHI/DKEHHST TIOBUHHI  30CEpEIUTUCS Ha  po3poOili
MOKA3HUKIB SIKOCTI TMEPBUHHOI MEAMYHOI NONMOMOTH B
PEXUMI pEabHOTO 4Yacy, aJanTOBaHHX JI0 KpPU30BHX
CHUTYyaliil, OIiHII IU(PPOBUX 3aXOJiB y cdepi OXOpOHH
3/I0POB'Sl Ta TOPIBHAJIBHOMY aHaNi3i pe3yNbTaTiB JuIs

Bpa3NMBHX TpPyn HaceneHHA. llocTaioTh Taki BaXkiMBi
MTUTAHHA:

- SIx MoxHa amanTyBaTH MOKa3HUKHU skocTi [IMJI mo
yMOB KOH(]IIKTYy Ta Kpu3u B Ykpaini? (Amamraris
MTOKA3HUKIB Ma€ BUpiMIabHE 3HAYCHHS IS TOYHOT OIIHKH
Ta IJIECIpIMOBaHMX 3aXOMiB IiJ Yac TPHUBAIOYOTO
KOH(DIIKTY).

- SIkuii BIUIMB MaroTh IM(POBI IHCTPYMEHTH OXOPOHHU
30pPOB'Sl HA MOHITOPHHT SIKOCTI MEPBUHHOI MEIHMYHOT
JIOTIOMOTH B yMoOBax oOmexxeHux pecypciB? (Ludposi
IHCTpYMEHTH MOXYTh NOKpamuTH 30ip JaHuX Ta
MOHITOPHUHT SIKOCTI, aie IXHSI e()eKTUBHICTH 3aIUIIAETHCS
HEsICHA).

- SIk pe3ysbTaTé MEpPBUHHOI MEIUYHOI TOITOMOTH IS
JTHIX JTrofel Ta ODKEHIIB MOPIBHIOIOTHCS B YKpaiHi Ta
kpainax €C, mo npuitmaroTs OixeHuiB? (s popmyBaHHS
MOJITUKU Ta PO3NOALLY PECypCiB Uil Bpa3UBHX IPYIl
HaceJeHHs HeoOXiJHI MOPIBHSUIBHI JaHi PO pe3yJIbTaTH).

PesynbraTi mpoBeAeHOI Bamimailii MiAKPECIIOIOTH
HEOOXITHICTh TOJNANIBIIOTO YTOYHEHHS Ta, 3a MOTPeOH,
amanrtanii oxpemux myHKTIB SQCQ 3 ypaxyBaHHAM
cneuudiky HagaHHS MEJUYHOI JOMOMOTH B YMOBax
BOEHHOTO dacy. Jl0aTKOBi AOCHI/KEHHS i3 3aly4eHHIM
MHUPIIAX BHOIPOK Ta crparndikaiicro 3a reorpadigHIM
NPUHOUIIOM  AO3BOJSITE  MiABHIINTH  YyTJIMBICTB
IHCTpyMEHTa [0 KOHTEKCTyaJbHHUX BIIMIHHOCTEH 1
3a0e3meYnTH HOoro OUTBIIT TOYHE 3aCTOCYBAHHS IS OI[IHKU
sxocti [IM/] B VkpaiHi.

Konguikt  iHTepeciB.  ABTOpH  [eKIapyroTh
BIZICYTHICTh KOH(IIIKTY iHTEpeciB, 30kpeMa (DiHAHCOBHUX,
OCOOHMCTICHUX YM IHIIUX, IO MOTJM OM BIUIMHYTH Ha
MPEJICTABIICHE JOCIIDKEHHS 1 HOTO Pe3yJIbTaTH.

®dinancyBannsa. JlocnipkeHHS TpoBoAmiocs 0e3
(hiHaHCOBOT MIATPUMKH.
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3MIHH I'TYTATIOHOBOI CHCTEMH IIYPIB PI3HOT' O BIKY 34
EKCIIEPUMEHTA/IBHOI' O CKOIIOJIAMIH-IH/]TYKOBAHOI' O
HEHPOJETEHEPATHBHOI' O ITPOLIECY: TEPAIIEBTHYHHUH ITOTEHI[IAT
KAPBALIETAMY

Apesnans €.11., Kmems T.1.

byxosuncwvruii depocasnuii meouunuil ynigepcumem, m. Yepuisyi, Yrpaina

Knrouogi chosa: cxononamin- Pe3tome. Xeopoba Anvyeeiimepa € npogioHOW NpuyUHOK OeMeHyii y ceimi ma
iHOyKo8aHa Hetipodezenepayis, Xapakmepusyemuocs npozpecyiouum nepedicom i3 QOopmMysaHHAM eIUOOKUX
2INOKaMN, HUPKU, 21yMamioHoea KO2HimugHux nopyuienb. OOHUM i3 KIIOHYO8UX NAMO2EHEeMUYHUX MeXAHI3Mi8
cucmema. Po36UmKy Helipooezenepayii € oxcudamusHuti cmpec. Llenmpaneny poav y
nIOMPUMAHHI pe0OKC-20MeoCcmasy idiepac eymamioHo8a cucmema.
bykosuncokuii meduunuil 8icHUK. Mema oocnioxncenna — euguenHs 8iK08UX 0cobaUBOCMel 3MiH 2TyMAMIioH0801

2026. T. 30, Ne 2 (118). C. 115-121.  cucmemu y wypié npu eKCHEPUMEHMATLHOMY CKONOAAMIH-IHOYKOBAHOMY
HelpoOe2eHepamueHomMy npoyeci 3 OYIHKOIO Mepanesmuyno20 nomeHyiany

DOI: 10.24061/2413- Kapbayemamy Onsi  KOpeKyil OKCUOAMUSHO20 cmpecy ma NOPYUleHb
0737.30.2.118.2026.19 AHMUOKCUOAHMHO20 3AXUCHLY Y MBAPUH PI3HO20 BIKY.

Mamepian i memoou. Excnepumenm npogedeHo Ha cmameso3piiux i cmapux
E-mail: kmet.taras@bsmu.edu.ua camysax Ginux wypie. Moodenv metipodecenepayii  6i0MEOPIOCANU  ULIAXOM

BHYMPIUWHbOOYEPEBUHHO20 86e0eHHs cKonoaaminy (1 me/ke) npomsazom 27 OHis.
Kopexuyiro nopywens 30iticniosanu kapbayemamom (5 me/ke) npomscom 14 ouis.
Y mkanunax einokamna ma HUpoK uzHauanu pigeHs 2NYMaAmioHy 6iOHOBIEHO020
(G-SH), emicm cynveiopunbHUX (SH)-2pyn, akmusHicmes
enymamionnepoxcuoasu (I'Tl), enymamionpedykmaszu (I'P) ma enoko30-6-
gocgamoeziopocenazu (I-6-@/I) i3 nodarbuium cmMamucCmuyHUM AHATI30M
OMPUMAHUX PE3YTIbINAMIB.

Pesynomamu. Bcmanoeneno, wo PO36UMOK Helipooezenepayii
CYNPOBOOACYEMBCS BUCHAICEHHAM 2TYMAMIOH060i cucmemu. Y einoxamni ma
Hupkax eioznauanocs snuxcenns pieus G-SH i SH-epyn. Akmuenicmo I'Tl 3nauno
SHUIICYBANACS. 8 0DOX OP2AHAX, WO 0OMEdICY8AN0 HEeUmpanizayilo nepoKcudis.
Ipu yvomy 6 ecinoxkamni cnocmepieanocs npueHivenns I'P, mooi sk y Hupxax
8UAGLEHO i1 KOMNeHcamopHe ni0uweHHs, Oilbl upaxdcene y Cmameso3piiux
meapun. Axmusnicmo [-6-@I" 3nudicyeanacs 3 HAubiIbW SUPAINCEHIUUMU
3MIHAMU Y MKAHUHAX 2INOKAMNA, WO NIOMEEPOACYE 1020 BUCOKY UYIIUBICIb OO0
OKCUOAMUBHO20 CIpEC).

3acmocysannus Kapbayemamy CRPUSLIO HOpManisayii ~ NOKA3HUKIG
anmuokcuoaumuoi cucmemu. ITio eniusom npenapamy niosuwyeaecs pisens G-
SH i SH-epyn, 3pocmana axmuenicmo 111, I'P ma I'-6-®@/T", wo ceiouums npo
8IOHO6/IeHHA  (DYHKYIOHANLHOI  CIPOMONCHOCII  2IYMAMIOH08020  TAHYIO2A.
Ompumani pe3ynrbmamu 6Ka3yoms Ha 30AMHICMb Kapoayemamy noKpausyeamu
eHepeemuune 3abe3neuenHs KIiMmuH yepe3 axmusayilo nemmo3ogocoammozo
UWATLAIXY.

Bucnosok. Bcmanosneno, wo CcKONOIAMIH-IHOYKOBAHA HeUupoOezeHepayis
BUKTIUKAE CUCTNEMHI NOPYUENHS AHMUOKCUOGHTNHO20 3AXUCTY 3 BUPANCEHUMU
gixogumMu ma opeanocneyugivnumu ocobausocmamu. Kapbayemam nposense
supaxcenull  Heupo- ma  HeppPonpomekmopHuu  egexm,  BIOHOBMIOIUU
2NYMamioHo8y cucmemy ma 3MEHULYIOUU NPOSGU OKCUOAMUBHO20 CMpEC).
Ompumani Oaui 06IPYHMOBYIOMb NEPCREKMUBHICIb NOOANBUUX OOCTIONHCEHDb
Kapbayemamy AK HOMEHYINIHO20 3aco0y KOpeKyii HelpoOdeceHepamueHUx
npoyecis i 8IKOSUX MemaOONIYHUX NOPYULEHD.
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CHANGES IN THE GLUTATHIONE SYSTEM OF RATS OF DIFFERENT AGES DURING

EXPERIMENTAL

SCOPOLAMINE-INDUCED

NEURODEGENERATE  PROCESS:

THERAPEUTIC POTENTIAL OF CARBACETAM

Dreznal Y.P., Kmet T.I.

Key words: scopolamine-induced
neurodegeneration, hippocampus,
kidneys, glutathione system.

Bukovinian Medical Herald. 2026.

V. 30, Ne 2 (118). P. 115-121.

Resume. Alzheimer's disease is the leading cause of dementia in the world and is
characterized by a progressive course with the formation of profound cognitive
impairments. One of the key pathogenetic mechanisms of neurodegeneration is
oxidative stress. The glutathione system plays a central role in maintaining redox
homeostasis.

The aim of the work was to study age-related changes in the glutathione system
in rats during an experimental scopolamine-induced neurodegenerative process,
and to assess the therapeutic potential of carbacetam for correcting oxidative
stress and antioxidant protection disorders in animals of different ages.
Materials and methods. The experiment was conducted on sexually mature and
old male white rats. The neurodegeneration model was reproduced by
intraperitoneal administration of scopolamine (1 mg/kg) for 27 days. Correction
of disorders was carried out with carbacetam (5 mg/kg) for 14 days. In the tissues
of the hippocampus and kidneys, the level of reduced glutathione (G-SH), the
content of sulfhydryl (SH) groups, the activity of glutathione peroxidase (GP),
glutathione reductase (GR) and glucose-6-phosphate dehydrogenase (G-6-FDG)
were determined, with subsequent statistical analysis of the results obtained.
Results. It was established that the development of neurodegeneration is
accompanied by depletion of the glutathione system. A decrease in the level of G-
SH and SH groups was noted in the hippocampus and kidneys. GP activity was
significantly reduced in both organs, which limited the neutralization of
peroxides. At the same time, GR was suppressed in the hippocampus, while its
compensatory increase was detected in the kidneys, which was more pronounced
in sexually mature animals. G-6-FDG activity decreased with the most
pronounced changes in hippocampal tissues, which confirms its high sensitivity
to oxidative stress.

The use of carbacetam contributed to the normalization of the antioxidant system.
Under the influence of the drug, the level of G-SH and SH-groups increased, the
activity of GP, GR and G-6-FDG increased, which indicates the restoration of
the functional capacity of the glutathione chain. The results indicate that
carbacetam can improve cellular energy supply by activating the pentose
phosphate pathway.

Conclusion. It was established that scopolamine-induced neurodegeneration
causes systemic disorders of antioxidant protection with pronounced age- and
organ-specific features. Carbacetam exhibits a pronounced neuro- and
nephroprotective effect, restoring the glutathione system and reducing the
manifestations of oxidative stress. The obtained data substantiate the prospects
for further studies of carbacetam as a potential means of correcting
neurodegenerative processes and age-related metabolic disorders.

Betyn. 3a orinkamu BeecBiTHBOT opraHsizaiii 0XopoHH XA - 1me

nporpecyroue  HeipojereHepaTHBHE

3JI0POB'sl, y CBITI MOHAM 55 MiNBHOHIB JIFOJCH KUBYTH 13
JICMCHIII€I0, 1 XBOpoOa Aubireiimepa (XA) € IPUYHHOIO
60-70% mux BumaakiB. Cy4acHi MPOTHO3W BKa3ykOTh, IO
70 2050 poky KinbKicTh XBOpHX 3pocTe 10 150 MinbioHIB
yepe3 CTapiHHS HacelieHHS IUtlaHeTH. BogHowac, XA
mocizae 7-Me Micle cepel MPOBITHUX MPUYNH CMEPTi y
CBITI Ta € OJHI€IO 3 TOJOBHUX MPUYHH iHBATITHOCTI cepen
mroxeit miTHROro Biky [1]. OdiniiiHa cTatncTrka B YKpaini
BifoOpaXkae JHWINE YacTHHY peanbHOI KapTHHU Uepes3
ckiagHom niarHocTWkH. OpHak 3a maHmMu  LleHTpy
rPOMAJICHKOTO 37I0pPOB's, Ha 00JIiKy mepeOyBae moHan 4,5
THUCSIYI MAIIEHTIB 13 BCTAHOBJICHUM JiarHo3oM XA [2].

116

3aXBOPIOBAaHHS, B OCHOBI MATOICHE3Y SKOTO JICKUTh
BUPKCHUNA OKCHUAATHUBHHN cTpec. OMHUM 13 KITFOYOBUX
KOMIIOHEHTIB 3aXUCTy KJIITHH BiJ OKHCHOT'O
TIOIITKOKCHHS € TiyTaTtioHoBa cuctema [3]. Pomp mamoi
CHUCTEMH € KPHUTUYHOIO, OCKUIPKM BOHA 3a0e3redye
Oe3nocepeHI0O HEHTpaizalilo TepOKCHAY BOAHIO Ta
TMIITHUX TiAPONEPOKCUIIB, 3amo0iralodm JecTPyKIil
HelipoHiB rimokamma [4]. Y TKaHWHAX HUPOK IS CHCTEMa
BHUKOHY€E BaXITUBY JIETOKCUKAIIIHY byHKLTO,
MIATPUIMYIOUH CHCTeMHHH romeocTas [5]. OmHak 3 BikOM
e(peKTHUBHICTh L[LOTO JIAHIIIOTA 3HIDKYETHCS: NaJla€ PIBEHb
GSH Ta mnpurHiuyerscst akTuBHICTH [P, mo poOurtk
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TKaHUHH O1JTBII BPa3JIUBIIIMMU IO aMiJIOIIHOT arpecii.

BuBueHHst 37aTHOCTI KapOameTamy BiTHOBIIOBATH
LUTICHICTH TITyTaTIOHOBOTO JIAHIIIOTA Y IIyPiB Pi3HOTO BIKY
J03BOJIUTH OL[IHUTH HOTO MOTEHILiAN K 3ac00y CHCTEMHOT
MPOTEKIIl TpHu HelpoaereHepamii. Ik Bimomo, HUpPKOBa
I'AMK-epriuna cucrema (QYHKIIOHYE SIK aBTOHOMHA
peryyisiTopHa Mepexa, IO CYTTE€BO BIUIMBAaE Ha
peabcopOito eNeKTPOIIITIB Ta TEMOINHAMIKY, HE3AICKHO
BiJl mpolieciB y rimokammi [6]. BogHodac, moCiiIKeHHS
HupkoBux ['AMK-penenTopiB Mae mpsmuii 3B°s30K i3
npoOJeMoI0 HelpoaereHepailii yepe3 KOHIIEHINIO 0ci
«HupKU-M030k»  [7].  Hucoyskmis [AMK-epriunoi
CHCTEMHU B HUpKax He JIMIIE MPOBOKYE TilepTeHsito, a i
3aIlyCKae KacKaJl MaToJIOTIYHUX TPOIECIB, 0 YPaXyIOTh
[IEHTpAIbEHY HEPBOBY cUcTeMy [8].

OcobnuBe 3HAYEHHS Yy PO3BUTKY IATOJIOTIYHOTO
MpOIleCy Ma€ BIKOBHH YHHHHUK, OCKUIBKH CTapiHHSI
OpraHi3My CYNPOBOIKYETHCS NPUPOJHUM BHCHAKECHHAM
AQHTHOKCH/IAHTHHUX PE3EpBiB Ta 3HIKEHHSAM CHHTETUYHOT
3IIATHOCTI IITyTaTioHOBOI cucteMu [9]. Y noenHanHi 3 XA
Ile CTBOPIOE e(eKT «IOJBIHHOrO ynapy» Ha KIITHHH
rinokaMmna Ta HHPOK, [J€ BIK-3QJI)KHE 3HIDKCHHS
aKTHBHOCTI ~ TJIYTaTiOHPEAYKTa3H CTa€  KPUTHYHUM
Oap'epoM Ui pereHepaiii BiJHOBJIEHOTO TJIyTaTiOHY.
HocnijpkeHHsT CcTaHy TJIyTaTiOHOBOI CHCTEMH LIypiB
pi3HOro BiKy Ha BBEICHHA KapOameramy IO3BOJISATH
TUQEepEHINIOBATA TEPANICBTHYHUNA MIAXiT 3aJIEKHO Bif
BHUXIIHOTO CTaHy MeTa0ONIYHUX TIPOIECiB, MO0 €
HEOOXITHIUM Il pO3pOOKH CTpaTeriii mepcoHidikoBaHOl
repiaTpU4HOI  JOTIOMOTH Ta KOPEeKIii KOTHITHBHHUX
MOpYyLIEHb.

Mera  pocauigieHHsi -  BHUBYCHHS  BIKOBHX
0COOJIMBOCTEW 3MiH TIITyTaTiOHOBOT CUCTEMH Y HIYpiB MpU
EKCIIEPUMEHTAIBHOMY CKOIIOJIaMiH-1HyKOBaHOMY
HelpoaereHepaTuBHOMY nporueci 3 OLIIHKOIO
TEparneBTHYHOTO TMOTEHIiady KapOameraMmy Ul KOpeKuii
OKCHJATHBHOTO CTPECYy Ta MOPYIICHb AHTHOKCHIAHTHOTO
3aXHCTY Yy TBapUH PI3HOTO BIKY.

Marepian i meToau. ExciepuMeHTH IpOBOAWINCH HA
mabopaTOPHUX  HENMHIMHWX OUINX CTaTeBO3PUINX Ta
CTapUX Iypax-CaMIsIX, IKUX YTPUMYBAJIH 33 CTAHIAPTHUX
YMOB BiBapil0 3 TPHUPONHOIO 3MIHOO THS 1 HOUI,
BIZITIOBITHO 10 BUMOT €BPONEHCHKOT KOHBEHIIIT 13 3aXHUCTY

XpeOeTHNX  TBAapWH, IO  BHUKOPUCTOBYIOTH B
€KCIIePUMEHTaX Ta IHIIMX HAYKOBHX IIIISX.
Hdns  ctBopenHss Mojeni XA mypaMm  yBOAWIN

BHYTPILIHHOOUYEPEBHHHO (/0u) CKOIIOJIaMiHy
rigpoxmnopun (Sigma, CIIIA) no3oto 1 Mr/kr mMacu Tina,
onuH pa3 Ha 100y mpoTsrom 27 muiB [10]. Ha 28-it nenp
EKCIIEpUMEHTY TPyIIi MIypiB i3 XA pO3MOYNHAIN KypCOBE
(14 nuiB) BBeieHHs B/0Y KapbarieramMmy 103010 5 MI/KT Macu
Tina. I'pynam MOpiBHSHHS: KOHTPOIBHHM Ta IIypaMm i3
MOJICTHPHOIO TTaTOJIOTIEI0 B AHAIOTIYHOMY PEXUMi B/0Y
BBOJIMJIN PO3YMHHUK.

EBTanasiro miypiB  3OifCHIOBaNM  MiJ  JIETKUM
xjopodopMHEM Hapko3oM. Ha xotoai BuliMaiy roj0BHAN
MO30K Ta HHPKH, NpoMuBanu oxonomxkeHum 0,9 %
po3urHoM NaCl. I'imokamIt BUALISIM 38 CTEPEOTaAKCUYHUM
atmacom [11]. IurtonnmasmaruuHy ¢pakuito BHIULSLIN
METOJIOM JudepeHLiiHoro HEeHTpU(YTyBaHHS

TrOMOTeHaTy TilOKamIla Ta HUPOK Ha pedprxepaTopHii
nentpudysi npu 1000 g 10 xB, notim 1400 g 10 xB npu
temnepatypi 4 °C. [y OLIHKK CTaHy aHTHOKCHIAHTHOI
CHCTEMH TilOKaMIia Ta HHPOK BH3HA4ald BMICT
rrytationy BigHOBIeHOro (G-SH), cynsdriapunbauIX
(SH-) rpyn Ta aktuBHicTs ruytationnepokcuaasu (I'TI),
TIIyTaTiOHPEIyKTa3H TP, III0K030-6-
tdocoarnerinporenazu (I'-6-OJI[') 3a BimnmpanboBaHUMHU
meronamu [12]. KinbkicTh npoTeiny B mpobax BH3HAYaIN
3a MetooM Jloypi [13].

CraTUCTHYHY OOpOOKY pe3yJbTaTiB JOCHIIKCHHS
MPOBOAMIIN 3a AomnoMororo kpurepito Creromenta. s
MATBEPKEHHS. JTOCTOBIPHOCTI BHCHOBKIB IapasielIbHO
BUKOPHCTOBYBAJIN HerapaMeTpUYHNI KpHTepii
MopiBHAHHS MaHHa-YiTHI, SAKWA T[OKa3aB MOIiOHI
pesynbTaté 10 0OpaxyHKIiB 3a kpurepieM CTbIOmEHTa
IIOAO0 BEIWYMHH p. BigMIHHOCTI BBa)Kalu CTaTHCTHYHO
3HauymmmMu npu (p<0,05).

PesynbTaTH JociHifikeHHsT Ta iX O0OroBOpeHHS.
Jedimur QyHKLIiIOHANFHOTO pe3epBy IIIyTaTIOHYy 3HIMae
AQHTUOKCH/IAHTHUH 3aXUCT i3 HEWPOHIB Ta HEPPOLUTIB,
3aJMIIAI0YM 1X BPa3JMBHMH JI0 arpecUBHOTO BILUIUBY
BUTPHOPAUKAIEHOTO OKUCHEHHs. lle iHilitoe KpUTHYHE
3poctanHs KoHIeHTpaii Ca2+, mo aktusye docdorninazu
Ta eHJOHYKJIEa3H. IXHs Mis CIpsAMOBaHa Ha PyHHYBaHHS
TEeHEeTHYHOTO arapaTry KIITHHU. Y HHUPKaxX e CHpUYHHSIE

JIerpanmamiro HeQpouUMTIB Ta BTpaTy 3MAaTHOCTI JIO
¢inprpamii. Y  HepBOBili TKaHWMHI Led  mporec
YCKITaTHIOETHCS MITOXOHPiaTEHOIO TUCPYHKITIEIO
BHACJIIIOK TOIIKOIKEHHSI MITOXOHPIH. Taxnit

eHepreTnyHnil AedinuT y moemHanHi 3 posmazom JJHK
cTae KpuUTHUHMM (akTopoMm HelipoxereHepaii. Macosa
3arubenb  KIITHH ~ Ta  HEMOXIIMBICTh  HEHpOHIB
MIATPUMYBaTH  CBOK  CTPYKTYpPY  HpPHU3BOIATH 10
MPOTPECYI0YOro po3najxy HEHpPOHHHX Mepex, o €
OCHOBOIO HEMpOIereHepaTHBHUX MPOLIECIB.

VY Mexax NpoBeneHol HaMH poOOTH NMPOaHATi30BaHO
piBers G-SH y TkaHWHax rirmokamIia Ta HHUPOK IIypiB
PI3HHMX BIKOBHX IPYI — CTAaTEBO3PIJIMX Ta CTApUX TBAPHH
(pesynbraT HaBeneHO B Tabum. | ta 2). Tak, y mopiBHSIHHI
3 KOHTPONBHOIO Tpymor, BMmicT G-SH y mypiB i3
CKOTIOJIaMiH-1HyKOBaHOIO HelipoiereHepariero
3HMKYBABCS SIK y TIMOKaMIIi, TaK i B HUpKax. [Ipu upomy B
rimoKaMIii  CTaTeBo3puIMX Ta CTapuX UIypiB JaHHl
MOKAa3HHK 3HIKYBABCSI, B CEpeTHbOMY, Ha 47%, a B HIpKax
— Ha 23%. Taki BiAMIHHOCTI, HaliMOBIpHillIe, 3yMOBIICHI
BUCOKMM piBHeM 0a30BOro MeraboiizMy Ta BMICTOM
JmigiB y Tinokammi, 1o poOUTh HOro BpasiMBIMIUM 1O
nepokcupHoro okucHeHHs [14]. Hupkum, Bomomiroum
MOTYXHIIIAMHE CHUCTEMaMH JIETOKCHKAIll Ta pereHeparii
TIIyTaTioHy, AEMOHCTPYIOTH BHILY PE3HCTEHTHICTH [0
TOKCHYHOT'O BIUIMBY CKOIIOJIaMiHy MOPIBHSHO 3 HEPBOBOIO
TKaHMHOI0. He BUKITIOYEHO BUCHAKEHHS KOMIIEHCATOPHUX
MeXaHI3MIB TeMaToeHIedamiyHoro Oap'epy, MmO CcTae
KPUTUYHHUM TIPH HEWpoIereHepartii.

Bognouac, mpu MopenmtoBaHHI HeHpojereHeparii
3aiKCOBaHO CYTT€BE NPHUTHiYeHHS akTtuBHOCTI [Tl —
KJIFOUOBOro (DEpPMEHTY JETOKCHKaLii TiAponepokcuiis. Y
MOPIBHSHHI 3 KOHTpOJIEM, Yy CTaTeBO3pUIMX UIypiB
aKTHBHICTH (pepMeHTY 3HIKyBasiach Ha 42,1% y rinokamri
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Tabauys 1

BnuiiuB kapfaneraMy Ha MOKA3HUKH CHCTEMH IJIYTATiOHY Y HUTO30JbHill (ppakuii craTeBo3pinux mypis i3
CKOMNOJIaMiH-iHIYKOBaHOI0 Helipoaerenepaunieio (M+m, n=7)

> Mongens
O06’exTH Moneins N
IToka3sHuku S — Kontpois Hefiponererepanii HelpoereHepartii
+ kapOareTaMm
I'myTtaTioH BiqHOBJICHUH (MKMOJIB/(T I'imoxamm 7,344+0,164 3,874+0,166* 5,762+0,167* **
TKaHWHH)) Hupku 8,110+0,082 6,246+0,132* 7,445+0,105* **
I'myTtaTioH-TIepoKcHaa3a Iinoxamn 178,247+10,493 103,435+6,971* 136,236+4,785* **
(amonp ['SST'/(xB Mr mpoTeiny)) Hupku 175,475+11,202 | 118,520+3,929* | 135,387+5,197* **
I'myTtaTioH-pemyKTasa Iinoxamn 5,662+0,567 3,703+0,552* 5,069+0,118**
(amone NADPH /(xB. Mr nipoTeiny)) Hupku 4,451+0,173 6,535+0,199* 5,518+0,201* **
CynbdriapuibHi rpynu Iinoxamn 65,070+3,325 41,152+2,363* 54,117+4,165* **
(HMOJIB/MT TIPOTETHY) Hupku 106,206+3,751 76,048+6,732* 79,413+3,307*
I'moko30-6-hocharaerinporenasa Iinoxamn 8,662+0,821 5,03+0,460* 7,251+0,538* **
(HMOJIB/(XB MT IPOTETHY) Hupku 10,511+0,539 7,692+0,324* 9,056+0,369**

Ipumimka. * — 0ocmosipuicmo pizHUYb NOPIGHAHO 3 KOHMPOJLHOIO 2pynoto, ** — docmosipricms pisHUYb NOPIGHAHO

3 MO0 HelipoOeceHepayi.

Tabnuys 2

BnuimB kap0auneraMy Ha OKA3HUKHM CHCTEMHU [JIYTATIOHY Y HIMTO30/1bHil (pakuii crapux mypis i3 ckonojaamin-
iH1YKOBaHOI0 Helipoaerenepauiero (M+m, n=7)

R Mogens
[Tokazuuku 06. KT Kountpons N Mogem .. | Helpomerenepamii
JIOCITI KEHHS Helpoereneparii | xapbaneram

I'myTaTioH BigHOBJIEHUH (MKMOJIB/(T ['imoxamn 6,486+0,099 3,494+0,135* 4,397+0,124* **
TKaHWHH)) Hupku 8,770+0,072 6,641+0,173* 8,065+0,067**
I'myTaTioH-TIepoKcHaas3a T'imoxamn 171,578+10,493 109,150+5,221* 151,137+49,767* **
(amonb I'SST/(xB Mr npoTeiny)) Hupxu 176,079411,202 | 102,089+5,739* | 129,509+4,566* **
I'myTaTioH-pemyKTasa T'imoxamn 5,352+0,364 4,018+0,274* 5,304+0,142**
(amons NADPH /(xB Mmr nipoTeiny)) Hupxu 4,470+0,469 5,732+0,356 5,555+0,399
CynbdriapuasHi rpymnu l'imoxamn 72,604+4,768 52,294+5,292* 56,987+3,798*
(HMOJB/MT TIPOTETHY) Hupku 108,672+6,495 77,325+4,912* 107,532+5,746**
I'moko30-6-hocharaeriaporenasa T'imoxamn 10,930+0,747 7,104+0,486* 9,724+0,718**
(HMONB/(XB MT IIPOTETHY) Hupku 9,870+0,555 7,082+0,428* 8,285+0,298**

IHpumimka. * — docmosipuicmu pi3HuYyb NOPIGHAHO 3 KOHMPOILHOIO epynot, ** — docmosipHicms pisHUYb NOPIEHAHO

3 MoOennI0 Helipodezenepayii.

ta Ha 32,5% y Hupkax. Y cTapux TBapuH CIOCTEpiragacs
JIeIIo iHMIa AuHamika: pisens ['TI 3HmwKyBaBes Ha 36,4% y
rirmoxamiti, Tofi K y HUpKax — Ha 42,1%.

Taki 3minm aktuBHocTi [Tl Ha Tii ckomomamil-
iHIyKOBaHOI  HeHpojereHepamii MOXXHa  MOSCHUTH
KimpkoMma (aktopamu. [lo-mepire, HHU3bKAa aKTHBHICThH
JaHoro QepMeHTy Moxe OyTH MpsSMHM HAaCIiJKOM
BHABIICHOTO paHimie Ae(ilnuTy BiIHOBICHOTO IIIyTaTiOHY,
ockinbku ['TI € G-SH-3anexuum pepmerrom. Okpim TOTO,
OinmpII BEpaskeHe 3HIKeHHs akTiBHOCTI [ 11 y HUpKax came
CTapux IIypiB BKa3ye Ha Te, IO 3 BIKOM HHUPKOBHIA
eniTeNiil BTpavyae 34aTHICTh 10 LIBHIKOI (PepMEHTATUBHOT
BIZIMIOBIi HA CHCTEMHHUH TOKCHYHHUI CTPEC, IO MOCHITIOE
PHU3UK pO3BUTKY HedpomnaTii Ha TJIi HEHPOAEreHEPATUBHIX
nporiecis [5, 7].

[Moganpmmmii  aHamiz  (QYHKIIOHAJIBHOIO  CTaHy
TJIyTaTiOHOBOI CHCTEMH BUSBHB clienn(iuHi OpraHHO-
BiKOBI ocobmmBocti aktuBHOocTi I'P. V¥V  rinokammi
CTaTeBO3PUIMX Ta CTapuX MIypiB cHocTepiraiocs
npurHideHHs ¢epmenty Ha 33,9% Tta 25,0% BixnosigHo,
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MOPIBHSHO 3 KOHTpOJieM. HaTomicTk, y HUpKaX TBapUH THX

xKe 3aikcoBaHO

rpyn

KOMITCHCATOPHE

3pOCTaHHSI

aktuBHOCTI ['P Ha 44,4% y crareBO3piuX Ta BUSBIECHO
TEHJICHITIIO JIO 3pOCTaHHS Y CTapUX OCOOMH.
Taka pi3HOCHPSIMOBAHICTh AKTHBHOCTI (DepMEHTY B

pi3HMX OpraHax MOXe
YHHHUKaMH. 30KpeMa,

Oytn

3HIOKCHHS aKTHUBHOCTI

3YMOBJICHA OaraThbMa

I'P vy

TKaHWHAX MO3KY CBIIYUTH TPO TIMOOKE TPHUTHIYCHHS
(depmenTatuBHOI NaHKM 3axucty. UYepes nedimur I'P
KITIITHHA HE MOX€ BiTHOBUTH BUKOPHUCTAHUH TITyTaTiOH, IO
MPU3BOJUTE J0 HAKOIUYCHHS HOTO OKUCHEHOI opMHu Ta
MOCHJICHHS! OKHCHIOBAJILHOTO TIOIIKOJDKEHHS HEHpPOHIB
[15]. Bognouac, ockimeku I'P e HAJI®H-3amexuum
(hepMmeHTOM, ii HU3bKA AKTHBHICTD Y TiIIOKaMIli MOXKe OyTH
TaKOX  TMOB’si3aHa 3 JeiuuToM  eHEepreTHYHMX
CKBIBaJICHTIB, I[0 BUHHUKA€E BHACIIIOK MITOXOHAPIAIEHOL
JucyHKIIT, XapakTepHOi it HelpoaereHepauii. [Ipn
IbOMY, 3pocTaHHs akTuBHOcTi [P y Hedpouurax e
aJIalTHBHOIO peakliero opraHisaMy. OCKIJIbKH HHpPKH,
MalO4H BUIIUH PEereHepaTOPHHUHA IMOTEHIIAN TOPIBHIHO 3
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MO3KOM, HaMararoTbCsi KOMIIEHCYBaTH OKHCHIOBAJIbHHN
CTpec HUIIXOM iHTeHCHQiKalii BiAHOBIEHHS TIIyTaTiOHY
[5]. Le mo3Bomse MATPUMYBATH TiON-AHCYTbQIIHY
piBHOBary HaBiTh B YMOBaX TOKCHYHOTO HaBaHTa)KCHHS.
Bognodac, OuTbIn cTprMaHe 3pocTaHHS akTUBHOCTI [Py
HHUpKax CTapuX IIypiB BKa3ye Ha 3HWKEHHS aJanTallifHuX
pe3epBiB BiAMOBIIHO 10 BIiKY.

Hocmimxennas Bmicty SH-rpynm BHSBWIO IX CYyTTEBE
3HW)KEHHS B 000X JIOCIIDKYBaHUX OpraHax. ¥ TiloKamIi
KoHUeHTpauiss SH-rpyn 3HmxkyBamacs Ha 353% vy
cTateBo3piux Ta Ha 28,1% y crapux mypiB. Y TKaHMHaX
HUPOK TBapuH 000X BIKOBHX TpyH cIocTepiranocs
pIBHOMIpHE 3HIDKEHHS [bOTO IIOKa3HHWKa, SIKe, B
CepeHbOMY, CTAaHOBWIIO 28,4% BiTHOCHO KOHTPOJIIO.

3MeHmeHHs KutbkocTi BUTbHMX SH-Tpym Ha Tl
HelponereHepamii Mae  KpPUTHYHE 3HAYEHHS UL
KUTTE3TATHOCTI KIIITHH, OCKiNbkH SH-Tpymnu riyTationy
BiJIOBIIAIOTH 32 MIATPUMKY OiJIKiB Y BiJHOBIEHOMY CTaHi
[3]. Ix ne(inuT NPU3BOIUTH 0 YTBOPEHHS aHOMAIbHUX
JUCYIb(QITHUX ~ MICTKIB, IO 3MIHIOE  CTPYKTYpY
pelenTopiB, 10HHUX KaHAJIB Ta ()EPMEHTIB, MOPYIIYIOYH
ixHIO poOoTy B HelpoHax 1 Hedpormrax. BucHaxeHHs
TIOJIOBUX TPYI, sKi 3a0€31e4yI0Th HLTICHICTh MEMOpaHHUX
CTPYKTYp, CTa€ NPSAMOI0 TPHYMHOIO  IIJIBUILIECHHS
MIPOHUKHOCTI 000JI0HOK 17151 ioHiB Ca2+. BopHouwac, pizke
3HIKEHHA BMicTy SH-Tpym y rimokammi craTeBO3piux
oypiB  CBIMYWTH  IPO  MAacCHBHE  BHKOPHCTaHHS
BITHOBJICHOTO TJYTATiOHY s HEWTpami3amii aKTHBHUX
(dopM kucHIO. Y cTapux IIypiB BiICOTOK 3HIKEHHS AEII0
MEHIIHNH, [0 MOXKE IOSICHIOBATUCS HIDKYMM BHXITHUM
piBHEM TIIyTaTiOHYy B cTapedoMy Bitli [16].

Ominka akTuBHOCTI [-6-®/I[" m03BONMMIA BCTAHOBUTH
HECIIPOMOXKHICTh neHTo30(ocdarHoro HUIAXY
3a0e3MeUnTH HaJeKHY BIANOBIAb Ha TIMOKCII0 MpH
Helponerenepaiii. Croocrepiraiocss pi3ke 3HIKCHHS
aKTHBHOCTI (DepMEHTY, 1110 OyJI0 HAMOUIBII BUPaKEHUM Y
rimokammi: Ha 41,5% y crareBo3pinux Ta Ha 34,0% y
CTapuX TBapHH, TOAI 5K Y HUPKax 3HKEHHS OyJIo Jenio
MTOMIPHIIINM 1 cTaHOBWIIO 26,7% Ta 28,3% BiIMOBITHO.

OTxe, OoTpMMaHi HaHi CBim4aTb Tpo (HopMyBaHHS
CHUCTEMHOTO  MeTaboNigHOTO JedimuTy B  yMOBax
Helponereneparii. KmogoBum daxropom mucdyHKIiT
AHTUOKCHUJIAHTHOTO 3aXHCTY € MIPUTHIYEHHS
neHro3odocharHoro  HUIAXy, a camMe  3HIKCHHS
aktuBHOCTI [-6-®JII. Ile mnpu3BOaUTH 10 TOCTPOTO
nediury HAJIOH, skuii HeoOXimuuit st podoru ['P.
3okpema [uisl rinokamria el 1eiunuT € KpUTHIHAM TOMY,
mo yepe3 Hectauy HAJI®H aktupnaicte [P mamae Ta
MOPYIIY€EThCS BIiIHOBJIEHHS TiyTarioHy. Boamnowac y
HUpKaxX CHUTyallisl Ma€ aJanTUBHUN Xapakrtep. OCKUIBKH
MoTrpyu  3HWXKeHHS  aktuBHocTi [-6-OAI, wmituHM
HaMararThCs KOMIIGHCYBaTH CTPEC 4epe3 3pOCTaHHS
axtuBHOCTI ['P. [IpoTe Takuii KOMIEHCATOPHHUN MEXaHi3M
y HedpouuTax € HEmOBHMM 1 3 BiKOM crialmmae, 1o
MiATBEPIKY€EThCS 3HIKEHHAM piBHA G-SH Ta akTHBHOCTI
I'TlT B o0ox opranax. TakuM YHHOM, BHUCHA)KCHHS
(epMeHTaTUBHOI JIJAaHKK pereHepaii riyTaTiony 3aMHKae
"MopoyHe KoJIo" BUTbHOPAIMKAILHOTO MOLIKOKEHHS, 1110
CTa€ CHUIBHAM NAaTOTEHETHMYHUM  JIAHIIOTOM ISt
HelpozereHepaiii Ta nporpecyouoi AUCHYHKIIT HUPOK.

BBenenns kapOaumeramy — JO3BOJHIO  €(EKTUBHO
BIZIKOPUTYBAaTH BUSIBICHI METaOOJIIYHI MOPYIICHHS, IO
MiATBEPIKYEThCA TO3UTHUBHOIO NHHAMIKOIO ITOKA3HUKIB
AQHTHOKCHIAHTHOTO 3aXHCTy. Y CTaTeBO3pUIMX LIypiB, SKi
OTPUMYBAJIN TIPETIapaT, CIIOCTEPIrajJocst 3pOCTaHHs PiBHA
G-SH na 47,3% y rimokammi Ta Ha 18,6% y HHpKax
MOPIBHSIHO 3 Tpymoio Oe3 sikyBaHHS. BomHouac, y rpymi
CTapuX IIypiB PiBeHb JOCITIKYBaHOTO TOKa3HIKA 3POCTAB
Ha 25,7% y rinokamii ta 22,7% y aHupkax. [TapanensHo 3
M Bmict SH-rpyn 30inbmmBes Ha 31,6% y rimoxamiri
CTaTeBO3pUIMX TBapHH Ta Ha 39,1% — y HUpKax cTapux
IIypiB, IO CBiTYHUTH MPO BiTHOBJICHHS TiOJ-AACYIb(DITHOT
piBHOBarm Ta  CyTTEBE IIOCWJICHHS  IOTEHIay
HeepMEHTAaTHBHOI JIAaHKH AaHTHOKCHIAHTHOTO 3aXHCTY.
OTtpumaHi JaHi MiATBEPIKYIOTh 3[aTHICTH KapOareramy
aKTHBYBaTH cuHTe3 ab0 pereHepanito G-SH.

BonHouac, BBEICHHSI  Kapbameramy  CIIpuse
onTuMizarii pobotu TITyTaTiOHOBO{ JIAaHKH
AQHTHOKCHIAHTHOTO 3aXHCTy 4Yepe3 aKTUBALIIO KIIOYOBUX
(bepMEHTIB ~ CHEPreTHYHOIO0 Ta  BiIHOBJIIOBAJIBLHOTO
MeTabomisMy. 3pocraHHs aktuBHOCTI [-6-OJII, y
cepenaubomy, Ha 40,7% y rimokamii ta Ha 17,4% y HHUpKax
CTAaTeBO3PUIMX Ta CTapuX IIypiB, 3abe3medye HEoOXiqHY
renepaniro HAJI®H, sxuii € KpuTHYHEM KOGaKTOPOM st
po6otu I'P. Ile, y cBoro 4epry, CTUMYJIIO€ BiJHOBIICHHS
TIIyTaTioHy, 1o3Bosrsttoun [P migBHIIUTH CBOIO aKTHBHICTH
Ha 33,5% y rinokamri crareBo3pinux TBapuH. [lapanensue
3poctanHs aktuBHOCTI [Tl B 000X BiKOBHX Trpymax y
rimokammi Ha 34,5% Tta Hupkax Ha 20,4% cBimuuTH TIPO
iHTeHCH(IKAIlil0 TPOIECiB JETOKCHKAMii MEePOKCHUIY
BOJHIO Ta JIMTHUX TigpOMEepOKCHIiB. TakuM dYHHOM,
kapbateraM GpopMye 3aMKHEHUIT IIUKIT aHTHOKCUAAHTHOTO
3aXUCTY: BiJl TCHEpallii BiIHOBIIIOBAIBHUX CKBIBAJICHTIB Y
neHro3odocharHoMy — HIyHTI g0  Oe3mocepenHbol
HeWTpamizalii TOKCHYHHX TNPOJYKTIB OKHCHEHHS, IO
3a0e3rneuye BUCOKY PE3HUCTEHTHICTh TKaHWH MO3KY Ta
HHUPOK JI0 MTATOJIOTIYHHUX 3MiH.

OTxe, BBeIeHHS KapOaleraMmy B CTaTeBO3PUINX IIypiB
MIPU3BOJUTH 70 BUPAXEHOTO BiZTHOBJICHHS
AQHTHOKCH/IAHTHOTO TOTEHIiaTy, IO BHUSBIAETBCS Yy
3pocranHi piBHA G-SH ta SH-rpyn y rimokamiri i HUpKax,
a TaKOXK y aKTHBAIli1 KITFOYOBUX (DEPMEHTIB €HEPTeTHIHOTO
Ta BIJIHOBJIOBAJBHOTO MeTaboiyizMy. Y cTapux IMypiB,
HE3BKAIOUM Ha JIEUI0 3HWKEHI aJanTaliiHi pe3epBH,
KapOarieTaM TakoXX IEMOHCTPYE 3IaTHICTh BiTHOBIIOBATH
aHTHOKCHAaHTHUH Oanmanc. OnHaK y HUX e(EeKTHBHICTBH
UX TPOIECIB € MEHIIOK TOPIBHSHO 3 MOJIOJUMHU
0coOMHaMM, 110 CBIIYMTH NMPO 3HMKEHHS aJanTarliifHuX
MOXJTUBOCTEH OpraHi3My 3 BIKOM.

ﬁMOBipHo kapOarieram nie yepe3 moxyssnito TAMK-
epriuHoi cucremu, miauilytoun dymimBicte [AMK A-
pemenTopiB 10 eHAOTeHHOI Y-aMiHOMAaCIIAHOI KucaoTH. Le
MPU3BOINTE N0 Timeproispu3amii MeMOpaHu HEHPOHIB i
3HIKCHHS  iXHBOI  30yAnmBOCTI, IO  OOMeEXye
MEPEBAHTAXKECHHS  KJITHH  KalbI[ieM Ta  3HUXKYE
IHTEHCHUBHICTh OKCHAATHBHOTO cTpecy. Takuil MexaHi3Mm
nii  103BOJIsIE KapOareraMy 3MEHIIMTH 1HTCHCUBHICTh
MITOXOHpIANbHOT TUCQYHKINT Ta TeHepallii aKTUBHUX
(hopM KHCHIO, MIO € KPUTUYHHMHU [UISi PO3BUTKY
HelipozereHeparii.
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Okxpim Toro, HasBHICTF [ AMK-penentopiB y HApKaXx,
WMOBIpHO, crpusie crabimi3amii i0HHOTO TOMEOCTasy,
3MEHIIYIOUH TEePEBAHTAXCHHSA KIITHH  KaJbIieM i
OOMEXYIOUM AaKTHBAIl0 KaJIBIIH3aIeKHAX MpoTeas i
¢ochominaz. Lle 3HWKyE IHTEHCHBHICTH MEPOKCHIHOTO
OKHMCHEHHS JINiniB y MeMmOpaHax HedpoHy, Mokpairye
MIKPOLMPKYJISIIIO Ta 3MEHIIYE ilIeMiYHe YIIKOKESHHS B
YMOBaX CUCTEMHOT'0 OKCHUJAaTHBHOTO CTPECY.

Takum  uymHOM,  KapOareram  peamizye  CBOI
HEHPONPOTEKTOPHI Ta HE(HPONPOTEKTOPHI edeKTH uepes
€IVHUH  TATOTEHETHMYHWH  MEXaHi3M, 3MEHIIYI0YH
KIITHHHY Tinep30y/UIHBICT, OOMEXYIOUH KAaIlbI[iEBE
NIEPEeBaHTaXCHHSA  Ta  3HIDKYIOYM  IHTEHCHBHICTB
OKCHIIATHBHOTO CTPeCy K y HEpBOBill TKaHWHI, TaK i B
Hupkax. lle 3abe3medye BiTHOBIEHHS peIOKc-OanaHCy,
cTabimizamiro  KIITHHHAX MeMOpaH 1 [IiJABHIICHHA
€(EeKTUBHOCTI aHTHOKCHJAHTHOTO 3aXHUCTy, OCOOJHMBO B
MOJIOJMX TBapHH, X04Ya 3 BIKOM E(EKTHBHICTh IIUX
NPOLIECIB  3HIKYETHCS uepe3 BTPATy aJanTaliiHUX

pe3epBiB.

BucnoBku

1. MonentoBaHHS CKOTIOJIaMiH-1HTyKOBaHOT
HeHpoJereHeparii  CympoOBOMKYETbCS  MPHUTHIYCHHIM

CUCTEMH TIYTaTiOHy B TiNOKaMmi Ta He(POIUTax, II0
TIPOSBISIETHCS. NE(IIIUTOM BiHOBICHOTO TIYyTaTiOHY Ta
3HIKEHHAM BMicTy SH-Tpym, ocoOimBO BUpaXEHUM Yy

2. BcranoBneHo opranHy crenudiky BigmoBigi Ha
OKHCHIOBAIIFHUI CTpPEC: y TiMOKAMITi CIIOCTEPIiraeThes
BUCHa)KEHHS pereHepaTopHUX MOJKJIUBOCTEH
TIIyTaTIOHPEAYKTa3d, TOAI SIK Yy HHUPKaX DPO3BUBAETHCA
THUMYacoBa KOMIIEHCATOpHA aKTHBamis (epMeHTy, sKa
HIBEJTFOETRCS Y MPOLIEC] CTapiHHS.

3. BeenmenHs kap0Oaueramy YHMHHTh BHPaKEHHH
NPOTEKTUBHUI e(eKT, BIIHOBIIOIYHM aKTHBHICTH [ -6-
OJII' Ta mincwmoroun HAJIOH-3amexxHy pereHepariro
TJIyTaTioHy dYepe3 MOAYJIOIUYMI BIUIMB Npenapary Ha
I'’AMK-peuenTopu, 11 (o} JI03BOJISIE cTabini3yBaTu
MeTaboJ1i3M HEHPOHIB Ta HEPPOIIUTIB.

[epcnexTuBn NoJaJbIINX MOCHIIKEHDb.
[lepcnekTBM MNOAANBIIMX IOCHIKEHb MOJSTAlOTh Y
3’ACyBaHHI  MOJIEKYJSIDHAX  MEXaHI3MIB  BIUIMBY
KapOareTaMy Ha eKCIpPEecil0 aHTHOKCHIAHTHHUX TeHiB,
BUBYEHHI Or0 10303aJIEKHOI il Ha 1HIII BiK-acoLiiioBaHi
MaTOJNOrii Ta OIIHI[ T'ePONPOTEKTOPHOIO IOTEHIATY
npenapary sk yHiBepCallbHOTO METa0OIiYHOTO KOPEKTOpa
JUISL CHCTEMHOT PO IIaKTHUKY CTapiHHSL.

Konduiikt  iHTepeciB.  ABTOpM  [eKIapyroTh
BIZICYTHICTb KOH(IIIKTY iHTEpeciB, 30kpeMa (hiHAHCOBHUX,
OCOOWCTICHHX YHM IHIIAX, D0 MOTJIM OW BIUTMHYTH Ha
MIPeCTaBIICHE TOCIIHKEHHS 1 HOTO pe3yJIbTaTH.

®@inancyBannsa. JlochmipkeHHS mpoBoamiocs 0e3
(hiHaHCOBOT MiATPHMKH.

IIypiB CTapIIOTO BiKY.
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CTABIEHHA ITALIIEHTIB 3 BY3/IOBUMH YTBOPEHHAMMU IIJHTOIIO/IIBH OI
34103 TA ME/ITHYHOI'O IEPCOHAJLY /10 OPI'AHI3ALII AMBY/IATOPHOI
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Peztome. Mema Oocniddcennsa — oyiHumu opeaHizayilo ma  AKICMb
amoOynamopHoi meOuuHoi 0onomozu NayicHmam i3 y3108UMU YMEOPEHHAMU
wumonooionoi 3anosu (LL[3) 3 no3uyiti nayienmis i 1ikapis, euagumMuU CUCTEMHI
00MedCeHHA ma  O0OTPYHMY8amu OOYINbHICb  BNPOBAONHCEHHA KOMNAEKCHOT
nocnyeu -«KoHcyrbmayis eHookpunonoza + Y31 6 ooun eizumy ax incmpymenma
onmumizayii K1iHIYHO20 MAPUPYMY.

Mamepian i memoou. [Iposedeno coyionociute 00CHIONCEHHS 3 BUKOPUCTAHHIM
CmMpYKmypogaHux —aumkem Ons nayiewmie (n=182) i aikapie (n=100).
Oyinio6anucs NOKA3HUKYU OOCIMYRHOCMI, SKOCME O0NOMO2U, MIdNCOUCYUNTIHAPHOT
63a€MO0IT ma cmasiertst 00 NPOBAOICEHHS IHMEe2POBAHOL NOCTY2UL.
Pesynomamu.  Ambyramopna  donomoza  XApakmepuzyeEMvbCs — GUCOKOIO
odocmynnicmio ma aKicmio, 30Kkpema Odiacnocmuunux nocaye (73,7%), oonax
26,3% pecnondenmis éxazyiomo Ha ix oomedxcenns. Ceped ocHosHUX 6ap epis:
Hecmaua  ¢axieyie  (31,5%), obnraomanua  (28,3%) i HedocmamH:
mixenpodpeciiina 63aemooia (20,7%). Binvwicmo nayienmis (92,8%) i nixapie
(84,7%) niompumyoms 6npoeaoddicenHs KOMNIEKCHOI nociyeu, GiosHadarouu iv
3PYUHICMb | 30AMHICMb CKOPOYY8AMU 4aC 00CTY208Y8AHHSL.

Bucnoexku. Cucmema ambynamopnoi O0onomozu nayicumam i3 8y3106umu
ymeopennsamu L3 € echexmuenoro, xapaxmepuzyemucs 6UCOKUMU NOKAZHUKAMU
docmynHocmi, sikocmi ma 3a008oaeHocmi. Boowouac, uaseni pecypchi ma
KOOPOUHAYIUHI  0OMEJICEeHHs.  3YMOGNIOIOMb  nompeby 6 i nooanvuiomy
800CKOHANEHHI. Bnpogaodicenns KOMNIEKCHOI nociyeu po3easiodemvcs sk
OoyinbHUll IHCMPYMeHm NiOGUUEeHHS eheKMUBHOCI, AKOCMI Ma KOOPOUHAYii
MeOUyHOI donomozu, 3a YMo8U NOeManHoi peanizayii 3 ypaxy8anHaM pecypCHUX
Modicnueocmel.

ATTITUDES OF PATIENTS WITH THYROID NODULES AND HEALTHCARE
PROFESSIONALS TOWARD THE ORGANIZATION OF OUTPATIENT CARE

Zinchenko N.I.

Key words: organization of
outpatient care, thyroid nodules,
quality of healthcare services,
questionnaire-based study,
integrated medical service,
ultrasound examination, patient-
centered approach,
interdisciplinary interaction,
clinical pathway.
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Resume. Objective — To assess the organization and quality of outpatient care
for patients with thyroid nodules from the perspectives of patients and physicians;
to identify systemic limitations and to substantiate the feasibility and
prerequisites for implementing an innovative integrated medical service —
“endocrinologist consultation + ultrasound (US) in a single visit” — as a tool
for optimizing the clinical pathway.

Material and Methods. A questionnaire-based study was conducted using
structured questionnaires administered to patients (n = 182) and physicians (n =
100). Indicators of accessibility, quality of care, and interdisciplinary interaction
were assessed, along with respondents’ attitudes toward the implementation of
an integrated medical service

Results. Outpatient care is characterized by high accessibility and diagnostic
service quality (73.7% of cases); however, 26.3% of respondents report certain
limitations. The primary systemic barriers to the organization of care include a
shortage of specialists (31.5%), insufficient equipment (28.3%), and inadequate
interdisciplinary interaction (20.7%). The majority of patients (92.8%) and
physicians (84.7%) support the implementation of the integrated service
“endocrinologist consultation + ultrasound (US) in a single visit,” noting its
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convenience and time-saving benefits.

Conclusions. The system of outpatient care for patients with thyroid nodules is
characterized by high levels of accessibility and quality. The implementation of
an integrated service system is considered an effective means of improving the
efficiency, quality, and coordination of healthcare, provided that it is carried out
gradually and in line with available resources.

Beryn. B ymoBax cydacHOi 1i1o0aibHO! €KOHOMIKH
BUTpAaTH Ha OXOPOHY 370pPOB’Sl 3pOCTAIOTH MIBUALIE, HiXK
epekTHBHICTE camoi cuctemu. lle cTBOprOE TOCTPY
morpedy B TpaHcdopmamii  3acam  MEIMYHOTO
00CIIyroByBaHHS, [I¢ B IIGHTpi yBaru — HE IIPOIEC, a
peanbHE TOJIMIICHHSA CTaHy 370pOB’Sl HACENCHHSA Ta
JOCTYMHICTh Tociayr. DyHAaMEHTOM CydYacHOi MaIli€HT-
OpIEHTOBAaHOI MOJEJi CTalOTh TiNHICTh, BIAKPUTHII OOMiH
iHpopMali€l0 Ta aKTHBHA 3alydeHICTh Tali€HTa 0
JiKyBasbHOTO Tporecy [1, 2]. Jlist mamieHTiB mepBHHHOT
JIAHKM BU3HAYAJIbHUMHU MapKepaMu sIKOCTI € MiHimi3allis

yacy  OYIKyBaHHJ, €MIaTis Ta  KOMYHIKaTHBHA
KOMIICTEHTHICTh TIEPCOHATYy, a TaKOoX TEXHOJOTIUHA
CIPOMOXHICTh 3akiany [3]. 3a Takux 0OCTaBUH

OIITHMI3allisl MEIUYHOI JIOTIOMOTH IEPETBOPIOETHCS Ha
KPUTHYHUIA BHKIWK, [I0 BHMAarae peTejbHOI OLIHKU
moTped KOXHOI Tpymd XBOpUX, 30KpeMa oci0 i3
maTojorieto mmronoaioHoi 3ano3u (1113) [4, 5]. [epermin
VOPaBIIHCHKAX ITIXOMAIB IO3BOJSE 3HAYHO CKOPOTUTH
BapiaTWBHICTH Yacy mepeOyBaHHS MAIlieHTa B 3aKiafi Ta
30UIBIIUTH HOTO MPOMYCKHY 3ATHICTh, YHUKAIOUH IIPH
bOMY HQJMIPHMX KamiTalbHUX BUTpPAT YH 3aTyYCHHS
JI0IATKOBHX pecypcis [6-8].

MeTa nqociiizkeHHs - OL[IHUTH OpPraHi3aliio Ta sKicTh
amOynatopHoi MeQWYHOI JOIOMOTM TNalli€eHTaMm i3
BY3JIOBUMH YTBOPEHHSIMU ULIMTONOAIOHOT 3ai03u 3
MO3MLIM TamieHTiB 1 JiKapiB, BUSIBUTH CUCTEMHI
oOMexeHHS 11 (QyHKIIOHyBaHHS Ta OOIPYHTYBaTu
JOUITBHICTE 1 YMOBH BIPOBA/DKCHHS I1HHOBAIIHHOL
KOMIUIEKCHOT MEIMYHOT MOCIYTH - KKOHCYIIbTALis JIiKapsi-
EH/IOKpHHOJIoTa + yIbTpa3BykoBe mociimkenHs (Y3/) B
OIVH BI3WUT» SK IHCTPYMEHTa ONTHMIi3amii KIIHIYHOTO
MapuipyTy Ta MiJBHIICHHS e(EeKTHUBHOCTI MEINYHOIO
00CITyrOBYBaHHSI.

Martepian i meromu. MeTomOOrISL  JOCIIHKSHHS
IpyHTyBajacsi Ha KOMIUIEKCHI OI[HII opraHizamii
aMOyJIaTOPHOT  JIOTIOMOTH ~ MAIliEHTaM i3 BY3JIOBUMH
yrBOopeHHsMH 11]3 Ha OCHOBI COLI0JIOTTYHOTO ONTUTYBAHHSL.

BuBueHHsT cTaBIeHHs TAIliEHTIB 1 JiKapiB 10
oprasizauii Ta SKOCTI MEAWYHOI JOIOMOTH IPOBOJIUIIOCH
32 aHOHIMHHM CTPYKTYPOBaHNM aHKETYBAaHHSM 3aKPHUTOTO
THIy i3 (ikcoBaHMMHM BapiaHTaMH BiAMOBimeH. 3MicT
aHKeT C(OPMOBAHO 3a JOTIKOI0 KOMIUIEKCHOI OIIHKH
(YHKIIIOHYBaHHS CHCTEMH aMOyJIaTOPHOI MeTUYHOL
JIOTIOMOT'H: JIs ALIIEHTIB - BiJI COLlIaIbHO-IeMOTpadidHuX
1 KIIIHIYHUX XapaKTEPUCTUK J0 OIIHKU OpraHi3ailii, SKOCTi
0o0CITyTOBYBaHHS Ta TPHUXWIBHOCTI A0 1HHOBAaiHHOL
KOMIUIEKCHOT MEOMYHOI TIOCIYI'M — «KOHCYJbTAalis
Jikapsi-eHaokpuHosora + Y31 B OluH Bi3UT»; IS JIIKapiB
— Bif piBHA Mpo(eciiiHOl 3ay4eHOCTi 10 BEIACHHS IIi€l
KaTeropii MarjieHTiB JO OMIHKH OpPTaHi3aliiHUX ACIICKTiB
JIOTIOMOT'H Ta CTaBJICHHS JI0 BIIPOBAPKEHHS 11i€1 IHHOBALiT
y KIIHIYHANA MapoIpyT.

IpoanamnizoBano 182 ankeru marientis kiiniku JJTHY
«ITO3» AYC (cepenHiii Bik : (59,3 £ 14,3) pokiB; *iHKH
- 71,4%, n=130). Takoxx omnutano 100 iikapiB 3akiajaiB
0XOpoHHU 3710poB’st M. KueBa, siki HamaloTh aMOyIaTopHY
JIOTIOMOTY TIAIiEHTaM i3 BY3JIOBHMH yTBOpeHHsAMH 1113,
65% pecroHeHTIB MalOTh cTaxk moHan 10 poki (3 HEX
41% - monax 20 pokiB). 3a mpodeciiiHOI0 CTPYKTYpOIO
MepeBaXaroTh JIiKapi 3arajlbHOI NPAKTHKH - CiMEeHHOI
menunuHn (53%), a Takox Jikapi-xipypru (14%), mixapi-
TepaneBtd (12%), mikapl yJabpTpa3ByKOBOi MiarHOCTHKU
(11%) ta mixapi-engokpuronoru (10%).

Craructnuny oOpoOky BukoHaHO B makeri SPSS 3
BUKOPHCTaHHSIM JECKPUNTHBHOIO Ta KOPEILIHHOTO
aHamiziB. [Ipy  MHOXWHHUX  BIJNOBIASIX  YaCTKH
PO3paxoBYBAJH BiJl 3aralbHOT KITEKOCTI PECIIOH/ICHTIB.

Pe3yabTaTin pocaigkeHHsi Ta iX 00roBopeHHsi. 3a
pe3ympTaTaMu COIIIOJIOTIYHOTO JOCITIKCHHS
BCTaHOBJICHO, IO Cepel TMAIi€HTIB i3 BY3JIOBUMH
yrBopeHHsMu I3 mepeBakaioTh 0coOM 3 TpHUBAIUM
MEepioZIOM CIIOCTEPEKEHHS B aHaMmHe3l. 3okpema, 34,8%
pEecTIoOHIeHTIB TIepeOyBaloTh MiA IMOPIYHAM HATISAOM
JiKaps-eHaoKpruHojora mouan 10 pokis, mie 22,7% - Big 5
mo 10 pokis. Haiibineima uwactka mamiedTiB (45,0%)
BiJIBiIly€ Jlikapsi oiMH pa3 Ha pik, Toxi sik 30,0% - nBiui Ha
pik. AHaJoOriyHa TEHJIEHLIS IPOCTEKYEThCS 1 IIOJO
JIIATHOCTUYHOTO KOHTpOr: 53,6% mpoxoxste Y3/ 1113
OJIMH pa3 Ha pik, a 23,8% - ABiUi Ha piK, 10 BiIMOBIIAE
KIIHIYHUM ~~ PEKOMCHIAISM  IOJ0  JAWHAMIYHOTO
CHOCTEPEKEHHS BY3JIOBUX YTBOPEHS [9].

Jlikapi 3a pe3ynmpTaTaMu ONHUTYBAHHS JIEMOHCTPYIOTH
JIOCTaTHIA piBeHb MPOQECiifHOI 3aTy4eHOCTI 0 BEACHHS
MAIlieHTiB i3 BY3J0BUMH yTBOopeHHsMHu LI3: wmaibke
mojioBuHa onuTaHux (49,5%) perynspHo, IIOHalMEHIIe
IIOTIOKHS, CTHKAETHCS 3 IIIEI0 MATOJIOTIEI0 Y KITIHIYHIM
NpakTvli. 3  ypaxyBaHHSM  3a3HA4E€HOr0  MOXHA
CTBEP/UKYBaTH NP0  HAJEKHY  PENpPE3CHTATHBHICTh
BUOIPDKM 32 KPHUTEpPIiEM TPAaKTUYHOTO JOCBiAy, IO
3a0e3neuye 00’€KTUBHICTh OIIIHKM OpraHizaliifHuX i
SKICHHX AaCTeKTiB HamaHHS amOyIaTOpHOI MEIWIHOT
JIOTIOMOTH I1i€1 KaTeropii mariexTiB.

Ominka opraHi3alifHUX acleKTiB  aMOyJIaTopHOI
MEIWYHOI  JOTIOMOTH  TAIlieHTaM i3  BY3JIOBUMH
yrBoperHsmMu 1113 3acBimumma 1ii BHCOKHMI piBeHB
JTIOCTYITHOCTI Ta SKOCTI B 3aKJIaji OXOPOHHU 3IIOPOB’S, 1e
MPOBOINIIOCS COLIIOJIOTTYHE OIIUTYBaHHSI. e
MPOSIBIIETECSL ¥ 3PYYHOCTI 3alHCy Ha TPUIOM JiKaps,
KOPOTKMX TEpPMiHaX OYIKyBaHHS Ta CBOEYACHOMY
MPOBEACHHI IIarHOCTUYHUX MPOIIEIYP.

Tax, 76,9% naIieHTiB BiI3HAYIIN IPOCTOTY 3aMUCY HA
npuiioMm 10 Jikapsi-eHnokpuHoiyora, a 80,2% — aroTb
MOXJIMBICTh OTPHMATH HOT0 KOHCYJBTALIIO IPOTIrOM
OJTHOTO TIDKHS, TMOJMIOHI TIOKa3HWKH XapaKTepHi 1 Jyis
mocayr 3 Y3/, bimpmicte pecmormeHTtiB  (85,0%)
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3aJ0BOJICHI 4YacoM OuikyBaHHA, mnpu 1pomy 91,8%
OYIKYIOTh HpHiOMYy Jikaps He Oitbmre 20 XBHIIMH.
[IBuAKiCTF OTpUMaHHS JIADOPATOPHUX  Pe3yJbTATIB
OIliHEeHa SK BUCOKa y 68,1% BUNaKiB, a IKiCTh METUIHOTO
00CIIyTOBYBaHHS i Yac MIarHOCTUIHHUX OOCTEXKEHb — y
96,7% ( Tabm.1).

ITo3uTHBHI OIIIHKK TAII€HTIB IEPEeBaKal0Th 1 IO
BiTHOIIICHHIO II[OJI0 B3a€EMOJI{ 3 MEIMYHIM IIEPCOHAIIOM:
96,7% malieHTIB 3a/JI0BOJICHI YBarow J0 CBOiX CKapr,
95,1% - skictio wHamaHoi iHdopmarii, 94,5% —
OIIEPaTHBHICTIO Ta €(EeKTUBHICTIO BIAMOBiZeH, a piBeHb
KOMYHIKallii Ta BBIYJIMBOCTI OTPMMaB ITO3UTUBHY OLIIHKY Y
95,0% BHUIAIKIB.

VY mimomy, 96,7% mnaiieHTiB 3aI0BOJICHI OTPUMAHOIO
MEIMYHOIO JOTIOMOTOI0 y 3aKJaJi OXOPOHH 3JI0pPOB’s, Je
mpoBoamnucs — omutyBaHHSA, a 934% - roroBi
pexoMeHayBaTH ioro cBoiM Omm3pkuM. OTpuMaHi naHi
CBiUaTh PO BHUCOKUH DPIBEHb MOBIpH Ta MO3UTHUBHHM
JOCBiJl B3a€MOJii MAaIi€HTIB 3 BY3JIOBHMH YTBOPEHHSIMH
1113 3 iCHYI0YOI0 CUCTEMOIO MEJIMYHOTO 0OCITYTOBYBaHHSI.

Jlikapi, 3arajioM, MHiATBEPIXKYIOTh BHCOKHH pPIiBEHb
e(eKTUBHOCTI Oprasizamii amMmOyJaTopHOI JOIOMOTH Mi€l
KaTeropii MAaIli€HTiB, BOJHOYAC Bi3HAYAIOUH HASBHICTh
OKpEeMHX CHCTEMHHX oOOMexeHb. Tak, JOCTYIHICTh
JIarHOCTUYHUX MOCIYT OLIHIOETHCS JIIKApsMH SIK BUCOKa
abo nmyxe Bucoka y 73,7% BumankiB, omgHak 26,3%

PECIIOH/ICHTIB BKa3yloTh Ha 1i cepeaHiil a00 HU3BKHN
piBEeHB, IO CBIAYMTH MPO HEPIBHOMIPHICTH PECYpPCHOIO
3a0e3neueHHs. Yac OUiKyBaHHSA pe3ynbTaTiB
JIarTHOCTUYHUX OOCTEeXKEHBb 3al0BOJBHsE 77,0% Inikapis,
Tomi sk 23,0% - OLIHIOITHL HOro K HEIOCTATHIM, IO
BKa3ye Ha HEOOXITHICTP ONTHMi3amii JiarHOCTUYHOTO
nporecy ( Tabm.2).

MikmuctuiutiHapHa B3aeMomis (axiBmiB mig dac
HaJlaHHs aMOyJIaTOPHOT MEAWYHOT TOTIOMOTH TAIliEHTaM 3
BY3JI0BUMH yTBOpeHHAMH 113 oTprMalia BUCOKI OI[IHKH Y
66,3% pecrnonieHTIB, npoTe 33,7% JikapiB BKa3ylOTh Ha
HEJIOCTATHIO KOOPIWHAINI, MO0 MOXE 3HIKYBaTH
e(eKTUBHICTh BEJICHHS TMAI[IEHTIB Ta CBIAYUTH TIPO
notpedy B TIOCWIEHHI wi€l ympaBiiHCHKOI (yHKIII.
PesynpTaTHBHICTS KITIHIYHUX MIPOTOKOMIB MO0 MEINIHOT
JIOTIOMOTH ~ Ii€l  KaTeropii  MAIlieHTIB  MMO3UTHBHO
omiaoeTscst 80,0% pecnmoHAEHTIB, IO MATBEPIKYE iX
MpakTHYHY 3HaudymicTh, xo4a 20,0% omuTaHux JiKapiB
BKa3yIOTh Ha II€BHI iX OOMEXeHHSA, KOTpi IOB’s3aHi 3

BapiaOeNBHICTIO  KIIHIYHMX  €MI30[iB Ta BIUIMBOM
OpraHi3aliiHiuX YHHHHKIB.
3aranom, oprasizamiss  amOyJaTopHOi  MeIUYHOT

JIOTIOMOTH TIAlli€EHTaM 3 BY3JOBUMH yTBOpeHHsMH 1113
OIIHIOETHCS TIO3UTHBHO 77,5% BigNOBIIsIMH JIiKapiB, MO
Y3rOJDKY€EThCS 3 OIIIHKAMH TAIi€HTIB, OJHAK HASBHICTH
22,5% ctpumaHuX a00 HETaTHBHHUX OI[IHOK CBIIYHUTH IIPO

Tabauys 1

Pe3ynbTaTH COLi0IOTIYHOTO TOCTIIZKEHHS CTABJIEeHHS NAi€HTIB 3 By3Ji0BUMH yTBopeHHsmu 113 1o

124

aMO0yJ1aTOPHOT0 MEeANYHOI0 00CTYrOBYBAHHSA

[HAMKATOD OIIHKH 3uragenss % (95% M)
i E Tpusane cnocrepexenus (>5 pokis) 57,1 (49,9-64,1)
%-% Perynspsi Bisutu (>1 pas/pik) 79,7 (73,2-85,0)
= Perynsapre V31 (>1 pas/pik) 79,7 (73,2-85,0)
'3 Jlerkuii 1OCTYI 10 3aMUCy 77,8 (70,9 - 83,5)
E [Mpuiiom <7 AHIB micis 3aKCy 83,5 (77,2 - 88,4)
é’( E OuikyBaHHsI B IeHb mpuitomy <20 xB 91,8 (86,8 - 95,0)
-E § [IBuaKi 1aGOpaTOPHi Pe3yIbTaTH 69,7 (62,5 - 76,0)
&8s V3J1 <7 auis 84,4 (78,2 - 89,2)
é CBoeyacHicTb mporeayp (3aBxkKan/4acTo) 93,9 (89,3 - 96,7)
o Bucoka sKicTh JiarHOCTHKH 96,7 (93,0 - 98,5)
s 3a/10BOJICHICTE YBArOK0 MEPCOHATY 96,7 (93,0 - 98,5)
E s EdexTuBHiCTS KOMYHIKAIIT 94,5 (90,1 - 97,0)
2 g BBiuwnBicTE MEpcoHaATy 95,0 (90,8 - 97,5)
z % SIkicTh iHGOpMYyBaHHS 95,1 (91,0 - 97,6)
§ = 3araibpHa 3aJ0BOJICHICTh 96,7 (93,0 - 98,5)
= ['OTOBHICTH PEKOMECHIYBATH 93,4 (88,7 - 96,3)
'g OO0i3HaHICTh PO MOCITYTY 86,8 (81,1-91,0
% :g - TTo3uruBHE CTaBiIEHHS 92,8 (87,9 - 95,9)
: % E, Bucoka 3pyuHicTs 95,0 (90,8 - 97,5)
% E é IMoxkparye sKicTb ZOOMOTH 94,0 (89,5 - 96,8)
% e 3HaYHa EKOHOMIs Yacy 93,9 (89,3 - 96,7)
5 BincyTHicTh MOOOOBaHb 98,3 (95,2 - 99,4)
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Tabauys 2

Pe3yabTaTH cOlioIOTiYHOIO TOCTIIKEHHS CTABJIEHHS JIIKapiB 10 aMOyJIaTOPHOT0 MeTUYHOT O
00CJIYrOBYBaHHSI NAaIiEHTIB 3 By3j10BuMH YTBOpenHsimu 1113

IngukaTop ouiHKH

3unavenns % (95% AI)

Oprasi3arist Ta sIKiCTh

Bucoxka 1ocTymHICTh TiarHOCTUKA

73,8 (64,0 - 81,8)

MEJIUYHOI TOTTIOMOTH

3a710BOJICHICTh YacOM OTPHMAaHHS Pe3yJIbTaTiB

77,0 (67,6 - 84,4)

Bucoka sKicTh MDKIUCIUTUTIHAPHOT B3a€EMOIIT

66,3 (56,4 - 74,9)

PesynpTaTHBHICTH KITIHIYHUX IPOTOKOIIB

80,0 (70,9 - 86,8)

JIOoCTYIHICTh TOJATKOBUX KOHCYJIBTAITIH

67,0 (57,1 - 75,6)

Bucoka 3araigpHa oIliHKa oprasizartii

77,5 (68,1 - 84,7)

KitrowoBi 6ap’epu momo

Hecraua daxismiB

31,5 (22,9 - 41,6)

YAOCKOHANCHHA Hecraua o61agHaHHs 28,3 (20,1 - 38,2)
oprasisanii MeIUYHO] — .

NOLOMOTH Hemocrarus B3aemomis Mixk paxiBIsiMu 20,7 (13,6 - 30,0)

(MynbTHBHOID) TpuBare ouikyBaHHS pe3ynbTaTiB 15,2 (9,3 - 23,9)

CraBrieHHs 10 HOBO1

OO0i3HaHICTh

79,0 (70,0 - 85,8)

KOMILJIEKCHOT MOoCIyru

[lo3uTuBHE CTaBICHHS

84,7 (76,3 - 90,5)

3py4HICTh BUKOPUCTAHHS

84,5 (75,9 - 90,5)

[TokpallleHHs SIKOCTI TOTIOMOTH

88,0 (80,2 - 93,0)

CkopoueHHS yacy 0e3 BTpaTH SIKOCTi

82,8 (74,1 - 89,0)

[oxparmienHs KoopauHarii

84,6 (76,1 - 90,4)

Bucoka TexHiuHa TOTOBHICTh

69,3 (59,2 - 77,8)

OuikyBaHi Oap’epu

Hecraua oGnagnanas

65,6 (55,7 - 74,4)

BIPOBAP>KCHHSA HOBO1

Hecraua daxismiB

40,6 (31,3 - 50,6)

KOMIIIEKCHOI TIOCITYTH
(MynpTHBHOID)

3pocTaHHs HaBaHTAKCHHS

33,3 (24,7 - 432)

OOMEKCHICTh MPUMIIIICHB

25,0 (17,4 - 34,5)

OuikyBaHi lepeBaru

CKOpOYCHHS Yacy MiarHOCTHKH

65,7 (55,9 - 74,3)

HOBO1 KOMIIJICKCHO1

[TixBUIIEHHS AKOCTI MEAUYHOT JOITOMOTH

64,6 (54,8 - 73,4)

MOoCITyTH (MyJIBTHBUOIP)

3MEHIIECHHS KUIBKOCTI BI3UTIB

60,6 (50,8 - 69,7)

[Mokpamenns koopauHauii

333 (24,8 - 43,1)

iCHyBaHHS CHCTEMHHX OOMEXEHb s ii IOAaibIIoro
yInockoHaeHHs. Cepet KIFOYOBHX MEPENIKO/, 3a3HAYCHNX
y BIONOBIgAX JiKapiB, AOMIHYIOTh: HecTaya (haxiBIIiB
(31,5%) 1 oOnammanns  (28,3%), HemocTtaTHs
Mmibknpodeciiina  B3aemomist  (20,7%) Ta  TpuBaie
OYiKYBaHHs pe3yJsibTaTiB odcrexenb (15,2%), mo Bkazye
Ha TEpeBaXaHHS  PECYpcHUX 1  oprasisamiifHo-
KOMYHIKalifHUX 0OMEXEHb.

BonHowac, pe3ynbTaTH JIOCHIIKEHHS OKPECIIOIOTH

KIIIOUOBI ~ HampssMH  Y/JIOCKOHAJEHHs  OpraHizamii
amMOynaropHoi MeAWYHOI JONMOMOTHM  MAalli€eHTaM 3
By3710BUMH yTBopeHHaAMH I3, ski moB’s3aHi 3

MiIBUINEHHSIM (PYHKIT KoopauHamii MiX (axiBIsIMHu,
ONITUMI3aIli€l0 BUKOPUCTAHHSI PECypCiB 1 MOMONAHHS
CTPYKTypHUX  OOMEXEHb IUIIXOM  BIPOBAJDKEHHS
IHTETpOBaHOI Mozei opranizarii MEIUIHOTO
00CITyTOBYBaHHS, IO BiJINOBIJa€ CyYaCHHM IPHHIIUIIAM
Nali€HTOOPIEHTOBAHOI. Y IbOMY KOHTEKCTI OCOOJIMBOT
3HAYYNIOCTI HaOyBae BUBYCHHS CTABJICHHS MAIIEHTIB 1
JiKapiB 10 BIPOBaKEHHS B ICHYIOUY CHCTEMY
amMOyJ1aTOpHOT MEMYHO] TOTTIOMOTH KOMIIIEKCHOT ITOCITyTH
«IIO€HAHHS KOHCYJNbTaNil JliKaps-eHaoKpuHoora 3 Y3/]

B OJIFH Bi3WUT» Ta OIliHKA ii OYiKyBaHOI pe3yJIbTATHBHOCTI
[10].

Sx mamieHTH, Tak 1 JiKapi y CBOiX BiIHOBiIsIX
JIEMOHCTPYIOTh BUCOKHH piBeHb MATPUMKH
BIIPOBAKCHHSI I11€] KOMIUIEKCHOT MMOCIYTH, BiI3HAYAIOYH
il 3pydHIiCTh, 3HATHICTb CKOPOYYBAaTH TpPUBAIICThH
MEIMYHOTO OOCIYyrOBYBaHHS Ta 3MCHINYBATH KiIBKICTh
BI3WTIB MAIiEHTA, a TAKOXK MiBHUIIYBATH AKICTh METUIHOL
JIOTIOMOTH.

Ha nyMKky mamieHTiB, KIIOYOBUMH IIepeBaraMu
BIIPOBA/DKCHHST KOMIDICKCHOI MEAWYHOI MOCIYTH €
eKoHOMisl dacy, 86,8% pecmoHIeHTIB 00i3HaHI IIpo
MOXIIMBICTh OTPUMaHHA Takoi mocayrd, a 92,8%
TIAIIEHTIB BUCIIOBIIOIOTH IIO3UTHBHE a00 JTy’Ke TIO3UTHBHE
craBiaeHHss 10 Hei. [Ipo MiHHICTH 1€l KOMIUIEKCHOI
MOCTYTH CBig4aTh OmiHKH: 95,0% marieHTiB BBaXKarOTh ii
3pyuHoo, 94,0% - Takolo, MO MOKpAamlIye SKIiCTh
MeAUYHOro oOciayroByBanHs, a 93,9% peCHOHICHTIB
BBAXAIOTh 11 TaKOIO, 110 3a0e3Ieuy€e CYTTERY EKOHOMIIO

Jacy.
Jlikapi, y cBOIO 4Yepry, CBOIMH BIIIOBIISMH IIOJO
OUiKyBaHOI pe3yIbTaTUBHOCTI BIIPOBAKCHHS
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IHHOBAI[IITHOT KOMIUIEKCHOI MOCIYTH aKIEHTYIOTh yBary
Ha 11 moreHmiayi MOAO IMIABUINEHHS  KIIHIYHOL
e(pEeKTUBHOCTI  AWHAMIYHOTO  CHOCTEPE)KEHHSI 32
maieHTaMu 3 By3noBuMH  yTBopeHHsMH I3 Ta
MOKpPAIIeHH ~ MDKIUCHUIUTIHAPHOT — B3aEMOMii  MiX
¢axiBusMu I yac HaJaHHSA aMOynaTOpHOI METUJHOL
JoroMoru Iiie€i kareropii mamieHTiB. PiBeHp 00i3HaHOCTI
JikapiB mono 1i€i iHHOBamii Takok € BHCOKUM (79,0%),
NP [IbOMY MTO3UTHBHO 11 OL[IHIOE 1 po3riIsaac ii sk 3pyuHy

¢dopmy  opranizamii  MemuuHoi  gonomoru  84,7%
PECTIOH/ICHTIB.

Cepexn KkpuTepiiB O4iKyBaHOI  pPe3yJbTaTHBHOCTI
BITPOBAKEHHS KOMIUIEKCHOI ~ TOCIYTH  JiKapi

BiJ]3HAYaIOTh - MiJBUIIEHHS SIKOCTI MEJUYHOI JOIOMOTH
(88,0%), ckopoueHHs1 yacy oOCIyroByBaHHsS 0e3 BTpatu
skocti  (82,8%) Ta TOKpameHHS KOOPIAMHALII MiX
¢axissmu (84,6%).

Bogrouwac, cmig BimsHaumTtH, mo 69,3% mikapiB
OLIHIOIOTh  MEOUKO-TEXHOJIOTIYHy  TOTOBHICTH [0
BIPOBAJPKEHHSI KOMIUIEKCHOT TIOCIYTH SIK BUCOKY, TOJI SIK
ONMM3bKO TPETHHH PECHOHACHTIB BKa3ylOTh Ha II€BHI
OOMEXEHOCTI, SKIi 3yMOBJIEHI IH(paACTPyKTYpHHUMHU
nepemkoamu. Cepesl OCHOBHUX HEPENIKO, Bi3HAYEHUX
y BIAMOBIAAX JKapiB, JOMIHYIOTh DPECYpCHI UHHHHKH:
HecTaya oOmagHaHHsA —(65,6%), daxisuiB  (40,6%),
3pOCTaHHS HaBaHTaKeHHS Ha mnepcoHan (33,3%) Ta
00MeXKeHICTh TpUMIIIeHb (25,0%).

TakuM YMHOM, KOMIUIEKCHA MEAWYHA IOCIyTra
«TO€THAHHS KOHCYIBTAII JTiKapsA-eHIoKpruHoIora 3 Y3/]
B OJIMH BI3WUT» CHPUHAMAETHCS MALI€HTAMH 1 JIIKAPSIMH K

3pydHHiA Ta Oe3NmeYHHWi IHCTPYMEHT 3a0e3nedeHHs
JOCTYITHOCTI Ta WIABHUIIEHHS SKOCTI aMOyJaTOpHOI
MEIUYHOI  JONOMOTHM  MAallieHTaM 3 BY3JIOBUMH

yTBOpeHHsamu 1113.

OTpuMaHi pe3yJIbTaTH COIOJOTIYHOTO JOCHTIKCHHS
CBIZ[UaTh MPO BUCOKHIA PIBCHB OI[IHKH SIK MAIli€EHTAMH, TaK
1 JiKapsMM TaKUX acleKTiB oOpraHizamii Ta sKOCTI
aMOyJIaTOpHOT MEIUYHOI JIOTIOMOTH, SIK JOCTYIHICTH
MIarHOCTUYHUX  TIOCIYT, 3aJ0BOJICHICTH  TEPMiHAMH
OTpPUMAaHHS Pe3yJIbTaTiB, yBara MEIUYHOIO IMEPCOHAIY,
e(eKTHUBHICTh KOMYHIKaIii Ta piBeHb iHQOPMYyBaHHS, IO
CBIIYUTH PO BUCOKHI piBEHB B3aEMOI1 «ITiIKap—TIaIli€HT,
0COOJIMBO BOXIJIMBUIL ITPU JIOBrOTPUBAIOMY CIIOCTEPEKEHI
NAli€HTIB 3 By3JI0BUMH yTBopeHHsmu 1113.

Bopanouac nikapi, Ha BiZMiHy BiJ MAI[i€EHTIB, Y4acTile
aKIEHTYIOTh YBary y CBOiX BIJMOBIASX Ha HAasSBHICTh
CHCTEMHHUX OOMEXEHb I10/I0 yJIOCKOHAJIEHHSI OpraHizamii
aMOyJIaTOpHOT MEIWYHOI JOMOMOTH, a caMme HecTadi
(axiBiiB i o0nagHaHHs Ta HEIOCTATHIN
MDKIACIUIUTIHAPHIN B3aeMoOJii MK (QaxiBIFIMH, IO
BKa3ye Ha HASBHICTh «IPUXOBAHHUX» OpraHi3aIliifHIX
mpobimeM, AKi  HE 3aBXION  BiTOOpaKaroTbCs B
Cy0’€KTHBHOMY IOCBifli TAIi€HTIB, ajie¢ BIUIMBAIOTH Ha
Pe3yIBTaTUBHICTH Ta €(PEKTUBHICTH KIIHITHOTO MPOIIECy.

VY nponoBkeHHsI I[bOTO, OIMIHKA MIKIUCIUILTIHAPHOL
B3a€EMO/IIT cepe JIiKapiB € MEHII oTHO3HAYHOIO. [Tonpu Te,
110 OUTBIICTh JTIKApiB BBaXKa€ I JAOCTATHHOK, 3HAYHA
YacTKa PpECIOHJICHTIB BKa3dye Ha HEOOXigHicTh 1i
MOKpAIIICHHS TPU BEJCHHI MAI[IEHTIB 13 BY3JIOBUMHU
yrBopennsimu  1I[3, Kkomm  iHTerpamis  KIIHIYHHX,
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YJIBTPa3BYKOBHUX Ta JIaOOPATOPHUX AAHUX € KPUTHUYHUM
YMHHHUKOM 3a0€3Ie4eHHsI IKOCTI MEJMYHOI JOIOMOTH ITi€]
KaTeropii marieHTiB.

VY mbOMy KOHTEKCTI pe3yJbTaTH OIIHKH iHHOBAIlHHOI
KOMIUIEKCHOI MEANYHOI TOCIYTH «KOHCYJIBTAIlis JTiKapsi-
eHpokpuHoyora 3 Y3/l B oauWH Bi3WT» CBig4aTh IIPO
IIMPOKY MIATPUMKY il BIPOBAKESHHS SIK 3 00Ky TaIli€HTIB,
Tak 1 3 OOKy JiKapiB, HepemyciM 3aBOsSKH 3pyYHOCTI,
€KOHOMIi Yacy Ta O4YiKyBaHOMY HiJBHUILEHHIO SIKOCTI Ta
e(heKTUBHOCTI  amMOyJaTOpHOI  MEOUYHOI  JTOTMOMOTH
namieHTam 3 BY3J10BMMH yTBopeHHsimu 11[3. Bomnouac,
Jikapi diTKille OKPECIIOITh IOTeHLiHHI Oap’epn
BIPOBA/DKEHHSl  Ii€l iHHOBAIll, 3BEpPTAlOYM yBary Ha
pecypcHi OOMEXEHHS Ta MOXJIHMBI PH3UKH 3pOCTaHHS
HaBaHTAKECHHS HA MEAWYHUI IEpCOHAI.

3 TOYKM 30py Oprasizamii MeIWYHOI IOTIOMOTH,
BIIPOBA/IKEHHSI  3a3HAYEHOI  KOMIUIEKCHOI  IOCIYTU
JTO3BOJISIE TIABUIIUTH ONEpaIliiiHy e(peKTHBHICTb CHCTEMHU
aMOyJIaTOPHOTO MEAUYHOTO OOCITYyTrOBYBaHHSA, 30KpeMa 3a
PaxyHOK CKOPOYCHHS Ty OTFOBaHHS MIPOIIECIB,
pauioHamizanii BUKOPUCTaHHS PECYpCiB Ta 3MEHIIEHHs
aJIMiHICTPaTUBHOTO HAaBaHTaXXCHHA. Pa3oM 3 TUM, HasBHI
MepeIIKoM TaKi, K HecTaya MEJANYHOrO O0JIaJHaHHS Ta
miAroToBneHUx  (axiBUiB, TEBHI  iHGPACTPYKTYpHI
0OME)KeHHSI BHMAararoTb MONEPEIHBOTO YIPABIIHCHKOTO
BPETYJNIOBAaHHA Ta IIOCTAllHOTO BIPOBAKCHHS i€l
1HHOBAIII.

Oco6a1Boro 3Ha4eHHS HA0yBa€ Te, IO 3aITPOIIOHOBAHA
KOMIUIEKCHA MEIMYHA MTOCITyTa «HOE€THAHHS KOHCYIbTALl]
mikaps-eHaokpuHoNora 3 Y3l B OOWH BIi3UT» He
CyIIepeunTh, a OPTaHIYHO BOYHOBYETHCS Y c(OpPMOBaHy
cucteMy amOyiaTopHOT JOTIOMOTH  TAIlieHTaM 13
By310BUMH yTBopeHHsaMu I3, ska BpaxoBye ix
0cOONMBOCTI TiJl 4Yac JOBrOTPHBAJIOr0 JWHAMIYHOI'O
CIIOCTEpEeXEHHsI, HEOOXIIHICTh IHTerpalii 1iarHOCTUYHOTO
1 KOHCYJIFTATUBHOTO KOMIOHEHTIB KJIIIHIYHOTO TPOIECy B
Me’Kax eIi30y MeJUIHOTO 00CITyroByBaHHS Ta JO3BOJIUTh
MiABUIUTH  C(PEKTHBHICTh aMOYJIAaTOPHOI  MEIUYHOL
nmorroMoru 0e3 3MiHU 11 6a30BO1 OpraHi3aIiifHOT MOJIEI.

TakuM dYWMHOM, OTPUMaHI pe3yibTaTH HE JIKIIE
MiATBEPIKYIOTh BUCOKHIA PiBEHB 33I0BOJICHOCTI MMAIli€HTIB
1 JTiKapiB iCHYIOYOIO0 CHCTEMOIO OpraHi3allii aMOyIaTopHOi
MEIWYHOI ~ JOMOMOTH  MAIliEHTaM i3  BY3JIOBUMH
yrBopenHsimu 113, ane it oOrpyHTOBYIOTH JOUIIBHICTD ii
MOJANbIIOr0  PO3BUTKY  IUIAXOM  BIPOBA/PKEHHS
IHTETPOBAHOI KOMILICKCHOT OCIYTH, 30KpeMa: Mmo-mepiiie,
3 MO3UIIii opraHizailii aMmOyJIaTOPHOT MEJMYHOT JOIOMOTH
Taka IHHOBAIlisl 3a0e3rmeuye CTPYKTypHY OINTHUMI3AIliio
KJIIIHIYHOTO MapIpyTy namieHTa. TpaauiiiiHa mociinioBHa
(opma opranizanii MEIUYHOTO 0OCITYrOBYBaHHS, OKpPEMi
BI3WUTH JUTS KOHCYJIBTAII] Ta JiarHOCTUKU (POPMY€ 4acoBi,
JOTICTHYHI Ta aaMiHICTpaTWBHI Oap’epH, IO MOXYTh
3HIKYBaTH €(QEKTHBHICTh JOBIOTPUBAIOTO AUHAMIYHOTO
CIIOCTEPEXXEHHsI MAali€HTIB 3 BY3JIOBUMH YTBOPECHHIMHU
I13. HatomicTh, 3ampornoHOBaHa KOMIUIEKCHA IOCIyTa
ycyBae (pparMeHTAIliI0 MpoILecy HamgaHHSA amOylaTOpHOI
MEIMYHOI JOIOMOTH, CKOPOUYy€ KPaTHICTh B3aEMOIT
Mali€HTa i3 CUCTEMOI0 MEAWYHOrO OOCIYyroBYBaHHS Ta
MiHIMI3y€ BTpaTH 4acy sIK JJIsl Nali€HTa, TaK 1 A7 3aKiIany
OXOPOHHM 3/I0POB’S; MO-JIPYyTre, Pe3yJIbTaTH JOCIIHKEHHS
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MiATBEPDKYIOTh BHCOKY TOTOBHICTH Ta TO3UTHUBHE
CHPUUHATTSA TAali€eHTaMH IIi€] KOMIUIEKCHOI MeIMIHOL
NOCIYTH, W0 € KPUTHYHO BAXIMBUM (DAKTOpOM JuIs
YCHINTHOTO  BOpPOBAa/KeHHsA iHHOBamiil. [loxa3sHukmM
3pyYHOCTI Ta €KOHOMII 9acy CBi4aTh Mpo BiAMOBIIHICTH
3aMpoIOHOBaHOr0 (opMaTy OYIKyBaHHSM IAIiEHTIB Ta
NPUHIUIIAM TaIli€HTOOpi€EHTOBaHOCTI. TakuMm YMHOM,
BIIPOBA/KCHHS 1HHOBAI[ITHOT KOMIUIEKCHOI TOCIYyTH HE
moTpeOye ITONATKOBHX 3HAYHMX 3MIH y TOBEIIHII
MAIIEHTIB, a HABMAKH, — IiJCIIIIOE IXHIO 3aJTy4YCHICTh JI0
npoiecy JIKYBaHHS; TO-TpPETE, iHTeTpAaIis
KOHCYJBTAL[IHHOTO Ta IiarHOCTHYHOTO KOMIIOHEHTIB
KI{HIYHOTO  TpoLecy CTBOPIOE  IEPEAyMOBU  JUIS
migBUINeHHS #oro edekruBHOCTI. [IpoBemenHs V3]
Oe3mocepeHbO Mg  Yac  KOHCYJbTallil  JKaps-
€H/IOKPHUHOJIOTa TO3BOJISIE JIKAPIO YXBAJTIOBAaTH KIIHIYHI
PIIICHHSI B PEXUMI «pPEAbHOTO Yacy», 3MEHIIYE PH3HK
BTpaTH iHQopMmamlii MiX eTanmaMu OOCTeKEHHS Ta
3a0e3mnedye OUTbII TOYHY CTpaTH(DIKAIil0 PH3HKY, IO
0CcOOJIMBO BaXJMBO JUIS TMAIEHTIB 13 BY3JIOBHMH
yrBopeHHsiMH 1113, e TakTHKa BeAE€HHS 3HAYHOIO MipOIo
3aJICKUTh B pe3ynbTariB Y3/I; mo-ueTBepTe, 3 MO3MUILiH
CHCTEMH OXOPOHH 30POB’sl, KOMIUIEKCHA MOCIYTa CIPHSIE
MIBUINEHHIO ii orepaniifHoi epekTuBHOCTI. CKOpOUEHHS
KITBKOCTI  OKPEMHX BI3WTIB  Nali€HTa 3MEHIITy€
HAaBAaHTA)XCHHS Ha PEECTPATypy, ONITHMI3y€ BUKOPHCTAHHS
JIKapChKOTO Yacy Ta JIarHOCTHYHUX PECYpCiB, a TaKOXK
MOTEHIIIIHO 3HWKYE HENpsMi BUTpPATH, IIOB’S3aHi 3
NOBTOPHUMH 3BEPHEHHSIMH; TO-II’SITE, BIPOBAPKEHHS
IHHOBAI[IfHOT ~ IHTErPOBaHOI  MOCAYTHM  OpPraHiuyHO
BOy/lOByeThCSI y  Bke  copmoBaHy  cuctemy
Oe3nepepBHOTO amOyJaTopHOTrO 00CITyroByBaHHS
TAliE€HTIB i3 By3N0BUMH yTBopeHHs MU 1113, He 3miHIOI0YN
CYTHOCTI KJIIHIYHOTO MapIpyTy, a ONTHMI3ylouH HOro
[UISIXOM MiJBUIIEHHS €(PEeKTUBHOCTI KOYKHOTO KOHTAKTY
TIAIli€HTA 13 CHCTEMOIO OXOPOHH 3/J0POB .

TakuM YHHOM, KOMIUIGKCHa MeIW4YHa IOCIyra
BHCTYIIA€ HE 130JIbOBAHOIO IHHOBAII€IO, a OPraHIYHUM
€IEMEHTOM pO3BUTKY ICHYIOWOI MOJeNi oOprasizamii
amOynaropHoi MeAMYHOI JONMOMOTHM  MAllieHTaM 3
By3noBuMH  yTBopeHHsmu  II[3, 1mo  3abesneuye
CHHEpriuHMi  epeKkT 3a  paxyHOK  OJHOYACHOTO
MOKPAIICHHS JOCTYIHOCTI, SKOCTI Ta e(QESKTHUBHOCTI
MEJINYHUX TOCIYT.

BucHOBKH. Y3araJbHEHHs pe3yJbTaTiB JOCIIIHKSHHS
JI03BOJIsIE CYOPMYJITFOBATH TaKi BUCHOBKH:

1. Cucrema amOynatopHOi MEIUYHOI JIOTIOMOTH
mamieHTaMm i3 By3noBMMH  yTBopeHHsmu 1113
XapaKTepU3yEThCS CPOPMOBAHOIO MOJCIUIIO OpraHi3amii
Oe3mepepBHOTO  MEIWYHOTO  OOCIYyrOBYBaHHS, IO

3a0e3nedye peryJsipHe Ta JOBTOTPUBANIE TUHAMIYHE
CIIOCTEPEKEHHS 32 3I0pOB M ITi€i KaTeropii Mamie€HTiB.

2. Opranizaniss amMOynaTopHOi MEIMYHOI JOMOMOTH
marieHTaM i3 By310BUMH yTBOpeHHsMH I3 3aramom
OIIHIOETHCS TALI€EHTaMHU 1 JiKapsAMH K e(eKTHBHA Ta
JIOCTYMHA, a 11 SKICTh — SK BHCOKa 3a KIIFOUYOBUMHU
npodeciiiHnMH, KOMyHIKaliiHUMHU Ta iH(GOpMaIifHUMU
KOMITIOHEHTaMH, 1110 3a0e3ledyye BUCOKWII  pIBEHb
3aJI0BOJIGHOCTI Ta JOBIPM JIO CHUCTEMH MEAWYHOIO
o0CITyrOByBaHHS; BOAHOYAC, y CHCTEMi MEAWYHOTO
00CITyroByBaHHs 30€piraroThCsl MPUXOBaHI OOMEKEHHS,
OB’ s13aHi 3 pecypcHUM 3a0e3nedeHHsIM i
MIKIUCIUIDTIHAPHOIO B3aEMOJIIEI0.

3. IuHOBamiiiHa KOMIUIEKCHa MeIWYHa IOCIyTa
«TOo€THAHHA KOHCYJbTAI] JiKaps-eHIoKpuHoaora 3 Y31
B OJWH BI3UT», OTpHUMalja BHCOKY HIITPUMKY 5K Cepen
MAI[ieHTIB, TaKk 1 cepen JiKapiB, IO MIATBEPIXKYE il
PEIIeBaHTHICTh Ta MPAKTHYHY 3HAYYIICTb.

4. BnpoBamKeHHS  IHHOBAaI[ifHOI  KOMILICKCHOI
MEIUYHOI TOCIYTH «IHOETHAHHS KOHCYNbTalii JiKaps-
eHnokpuHoyora 3 Y3/l B oguH Bi3uT» y cdopmoBaHy
MOJICIb  OpraHizamii  Oe3mepepBHOTO  MEIUYHOTO
00CITyTrOBYBaHHS MAli€HTIB 3 BY3JIOBUMH YTBOPECHHIMH
I3 € oOrpyHTOBaHMM Ta IOUITHHHUM, OCKUIBKH
3a0e3medye ONTUMI3aIlio KIIHIYHOTO MapIIpyTy MaIli€HTa,
MiABHUINEHHS KIIIHIYHOI 1 opraHizamiiiHoi e()eKTUBHOCTI Ta
MOKpaIIeHHsT KoopauHamii (axiBIiB mix dYac HaJaHHA
aMOyIaTOpHOI METUIHOI JOTTOMOTH.

5. Peamizariis miei iHHOBaMiii mOTpeOy€e MOESTAITHOIO
MIIX0/1y 3 yPaxyBaHHSIM HAassBHUX PECYPCHHX OOMEXKEHb Ta
HEOOXIZHOCTI iX MOMEPeIHBOrO0 YCYHEHHS, [0 €
KJIFOUOBOIO YMOBOIO ii YCIIIIHOTO MacumTaOyBaHHS B
cucteMi amOyJIaTOPHOTO MEIMYHOTO OOCIyrOBYBaHHS
HaceJeHHSI.

IepcnekTHBH MOAAJBINNX AOCTIKEHb ITOB’SI3aHi 3
OIIIHKOI0 C¢(EKTHBHOCTI BIPOBA/DKCHHS 1HHOBAIIHHOL
KOMIUIEKCHOI ~ TIOCIyTH,  BH3HA4€HHI YMOB  Ta
OpraHizalifHMX MexaHi3MiB ii MacmTaOyBaHHA 3
ypaxyBaHHAM peajiii MeOWYHOI TPAKTHUKH, a TaKOXK

po3poOka  IHAMKATOPIB  MOHITOPHHTY  SIKOCTI  Ta
epekTUBHOCTI 11  (QYHKIIOHYBaHHSA B  CHCTEMI
aMOyJIaTOpHOi ~ MEAMYHOI  JOMOMOIM  MAaIliEeHTaM 3

BY3JIOBUMH YTBOPEHHSIMH IIUTOINOIIOHOT 3aJ103H.
Konduiikt  iHTepeciB.  ABTOpH  [eKIapyroTh
BIZICYTHICTb KOH(]IIIKTY iHTEpeciB, 30kpeMa (hiHAaHCOBHUX,
OCOOWCTICHHX YHM IHIIMX, 00 MODIM OW BIUTMHYTH Ha
TIpe/ICTaBIICHE JIOCIIPKEHHS 1 HOTO pe3yJIbTaTH.
®@inancyBanns. JlochmipKeHHS TpoBoamiiocs 0e3
(hiHaHCOBOT MiATPHMKH.

References
1. Babchenko VL, Andrushko OH. Priorytetni napriamy reformuvannia haluzi okhorony zdorov’ia u Zhytomyrs'kii oblasti [Priority

areas of healthcare reform in Zhytomyr region].

Ekonomika,
https://doi.org/10.26642/ema-2019-3(89)-158-164 (in Ukrainian).

upravlinnia ta administruvannia. 2019;3:158-64.

2. Tsentry peredovoho dosvidu pervynnoi medychnoi dopomohy. Proekt USAID «Pidtrymka reformy okhorony zdorov’ia»
[Centers of Excellence in Primary Health Care. USAID Project “Support to Health Care Reform”]. Kyiv; 2020. Available from:
https://moz.gov.ua/uploads/ckeditor/biomioreka%20mnpoextis%20USAID/TIocionnk%2011%203axnanis%20IIMI/TTociOHuK_nms_

saxmanis_IIM/I.pdf (in Ukrainian).

3. Anufriyeva V, Pavlova M, Stepurko T, Groot W. Perception of the quality of ambulatory care by users of medical services in
Ukraine. International Journal of Healthcare Management. 2024;17(1):25-31. https://doi.org/10.1080/20479700.2022.2141685

127


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKHit Meauunmii BicHuk. 2026. T. 30, Ne 2 (118) ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

OpuriHajibHI TOCITIHKSHHS

4. Rahman A, Haque SE, Kobhashi Y, Tomioka M. Unmet health care needs of patients with thyroid diseases, including thyroid
cancer, among population of Bangladesh. J Glob Health. 2025;15:03042. https://doi.org/10.7189/jogh.15.03042

5. Li W, Deng J, Xiong W, Zhong Y, Cao H, Jiang G. Knowledge, attitude, and practice towards thyroid nodules and cancer among
patients: a cross-sectional study. Front Public Health. 2023 Nov 3;11:1263758. https://doi.org/10.3389/fpubh.2023.1263758

6. Public Health Center of the Ministry of Health of Ukraine. Information strategy [Internet]. Kyiv; [cited 2026 Apr 11]. Available
from: https://phc.org.ua/sites/default/files/users/user92/Indopmarniitna%?20ctpareris.pdf

7. Nazarko SO. Suchasna paradyhma upravlinnia zakladom okhorony zdorov'ia v umovakh provedennia medychnoi reformy [The
modern paradigm of healthcare institution management in the context of medical reform]. Problemy i perspektyvy ekonomiky ta
upravlinnia. 2021;4:170-5. http://ppeu.stu.cn.ua/article/view/204590 (in Ukrainian)

8. Yaremko Il. Pidvyschennia efektyvnosti mekhanizmiv upravlinnia zakladamy sfery okhorony zdorov'ia [Increasing the
efficiency of management mechanisms in healthcare institutions]. Management and Entrepreneurship in Ukraine: stages of formation
and problems of development. 2021;3(2):127-39. https://orcid.org/0000-0001-9772-6817 (in Ukrainian)

9. Durante C, Hegeds L, Czarniecka A, Paschke R, Russ G, Schmitt F, et al. 2023 European Thyroid Association Clinical Practice
Guidelines for thyroid nodule management. Eur Thyroid J. 2023 Aug 14;12(5):e230067. https://doi.org/10.1530/ETJ-23-0067

10. Kodner DL, Spreeuwenberg C. Integrated care: meaning, logic, applications, and implications - a discussion paper. Int J Integr
Care. 2002;2:e12. https://doi.org/10.5334/ijic.67

Binomocti npo aBTOpiB

3inuenxo H.I. — 3aBimyBau Bimminenns, [lepxaBHa HaykoBa ycranoBa «llentp InHoBamiiinux Texuosoriii Oxoponn
3nopoB's» JlepkaBHOTO ynpaBiiHHA cripaBamu, M. KuiB, Ykpaina.

ORCID ID: https://orcid.org/ 0009-0000-1130-2096, e-mail: opryuk@ukr.net.

Information about the author
Zinchenko N. I. — Head of the Department of State Scientific Institution "Center for Innovative Healthcare Technologies"

of the State Administration of Affairs, Kyyv, Ukraine.
ORCID ID: https://orcid.org/ 0009-0000-1130-2096, e-mail: opryuk@ukr.net.

Jlama nepuozo naoxooxcennsa pykonucy 0o euoauns: 08.04.2026 p.

Jama npuiinamozo 0o OpyKy pykonucy nicna peyensysanns: 22.04.2026 p.
BY Hama nyonixayii: 26.05.2026 p.

128


http://e-bmv.bsmu.edu.ua/
mailto:opryuk@ukr.net

BykoBuHChkHi Menuuanuii Bicauk. 2026. T. 30, Ne 2 (118) ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Y]IK 614.2:616-084

Scientific reviews

QUATERNARY PREVENTION IN THE WORK OF A DOCTOR: A MODERN APPROACH

AND PRACTICAL ASPECTS

Chornenka Zh.A., Biduchak A.S.

Bukovinian State Medical University, Chernivtsi, Ukraine

Key words: Quaternary prevention;
overdiagnosis; polypharmacy;
deprescribing; patient safety;
evidence-based medicine.

Bukovinian Medical Herald. 2026. V.
30, M 2 (118). P. 129-134.

DOI: 10.24061/2413-
0737.30.2.118.2026.21

E-mail:
chornenka.zhanetta@bsmu.edu.ua
biduchak.anzhela@bsmu.edu.ua

Objective — unfavorable demographic indicators and the high prevalence of
chronic non-communicable diseases highlight the need to strengthen preventive
medicine in Ukraine. In this context, the concept of quaternary prevention (P4)
is gaining increasing importance, as it aims to protect patients from
overmedicalization and unnecessary diagnostic and therapeutic interventions.
The implementation of P4 principles contributes to safer, evidence-based, and
patient-centered healthcare.

Aim. To theoretically substantiate the role of quaternary prevention (P4) in
modern clinical practice and determine its importance for improving patient
safety and rationalizing medical interventions.

Materials and Methods. A narrative review with elements of comparative and
systemic analysis was conducted. Scientific publications from international peer-
reviewed journals (2017-2024), clinical guidelines, and reports of international
organizations were analyzed using databases such as PubMed/MEDLINE,
Scopus, Web of Science, and Google Scholar. Content, comparative, and
structural-logical analysis methods were applied to systematize modern
approaches to quaternary prevention.

Results. The analysis of modern scientific literature and clinical guidelines
showed that quaternary prevention plays an important role in reducing the risks
of overdiagnosis, polypharmacy, excessive screening, and unnecessary medical
interventions. The implementation of evidence-based approaches, medication
review, and shared decision making improves patient safety and helps optimize
healthcare resources.

Conclusions. Quaternary prevention is an important component of modern
patient-centred medicine aimed at protecting patients from overmedicalization
and iatrogenic harm. The integration of P4 principles into clinical practice
contributes to safer, evidence-based and rational medical care.

YETBEPTHHHA ITPO®IIAKTHKA B POBOTI JIIKAPA: CYYACHHH HIIXIT TA

IIPAKTHYHI ACIIEKTH

Yopuenvka K. A., bioyuax A.C.

Knwwuoei cnosa: vemeepmunna
npoginakmuxa, einepoiacHocmuxa,
noxigpapmayis, npUNUHeHHs
NpuU3HayeHHs 1iKis, besnexa
nayieumis, 00Ka308a MeOUYUHA.

Byxosuncvkuil meOuuHutl 8icHUK.
2026. T. 30, Ne 2 (118). C. 129-134.

Mema pobomu — necnpusmausi Oemozpagiyni NOKA3HUKU Md 6UCOKA
NOWUPEHICMb  XPOHIYHUX — HeIH@eKYIlIHUX — 3aX60pPH06aHb  NIOKPEeComb
HeoOXiOHicmb nocunenus npoginakmuunoi meouyunu 6 Ykpaini. YV yvomy
KOHmMeKcmi KoHyenyiss yemsepmunnoi npogpinakmuxu (I14) nabysae 6ce
OLIbUIO20 3HAYEHHS, OCKIIbKU GOHA CHPSIMOBAHA HA 3AXUCM NAYICHMIE 6i0
HaomipHoi meduxanizayii ma HenompioOHux OiacHOCMUYHUX | MepaneemuiHux
empyyans. Bnpoeadaicenns npunyunis 114 cnpusc de3neuniwii, 0oxazosii ma
nayieHMOoOPIEHMOBAHII OXOPOHI 300P08 5.

Mema oOocniddcenns - meopemuyHo OOIPYHMYSAMU PONb YEMEEePMUHHOL
npoginaxmuxu (I14) y cyuacuiti KniHiuRIl npakmuyi ma U3HAYUMY il 3HAYEHHS.
0/ NOKpaujeHHs Oe3neKu NayicHmie ma payioHanizayii MeOUyHUX 6mpyyans.
Mamepian i memoou. IIpogedeno HapamusHull 0210 3 eleMeHmamu
NOPIGHAIbHO20 Mma cucmemHoeo ananizy. Haykoei nybnixayii 3 mijcHapooHux
peyensosanux orcypuanie (2017-2024), kniniuni pexomenoayii ma 36imu
MIHCHAPOOHUX Op2aHi3ayill NPOAHANi308aHI 30 OONOMO2010 MAKUX 6a3 OAHUX, 5K
PubMed/MEDLINE, Scopus, Web of Science ma Google Scholar. s
cucmemamuzayii  Cy4acHux nioxodie 00 UeMEEPMUHHOI NPOYIIAKMuUKU
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3aCcmoco8ami Memoou KOHMEHMHO20, NOPIGHANLHO20 MA CMPYKIMYPHO-T02IUHO20
aHani3y.

Pezynomamu oocnioscenna. Auaniz cyuacnoi Haykosoi nimepamypu ma
KIIHIYHUX PEeKOMeHOayill NoKa3as, w0 YemeepmuHHa npogiiakmuka eidiepae
8AJCIUBY PONb Y 3HUJCEHHI PU3UKIE 2inepoiacHOCMUKY, NONINpazmasii,
HAOMIPHO20 CKPUHIHZY Ma HenompiOHuxX MeOudHux empyuans. Bnposaodsicenns
nioxo0is, 3ACHOBAHUX HA O0KA3AX, Nepeisid JIKAPCbKUXx 3acobie ma chninvhe
VX8AeHHA pilleHb NOKpauye be3nexy nayicHmis ma 0onomazae onmumizyeamu
pecypcu 0xXopoHu 300pos a.

Bucnoexu. Yemseepmunna npoginakmuxa € 8axicaueum KOMNHOHEHMOM CYYACHOI
NAayicHMOOPIEHMOBAHOT MeOUYUHY, CNPAMOBAHOI HA 3axucm nayicumis 6io
HaoOMipHoi Meoukanizayii ma ampoeennoi wxoou. Inmeepayis npunyunie P4 y

KAIHIYHY NPaKmuky cnpusie Oe3neuyHiwil, 3aCHO8AHI HA O00KA3ax ma
PAYIOHANBHIT MEOUYHIL OONOMO3L.

Introduction. Preserving the health of the population
is one of the key global challenges of our time because the
level of public health directly affects the socio-economic
development of the state and the prospects for the existence
of society. For countries with a developed health care
system, the priority is not only the treatment of diseases,
but also the creation of conditions for active longevity,
maintaining a high quality of life and preventing premature
mortality [1]. Ukraine, integrating into the European space,
defines the preservation and strengthening of the health of
the population as one of the strategic directions of state
policy.

The modern health care system of Ukraine is focused
on providing accessible, high quality and fair medical care
in accordance with the real needs of the population,
financial capabilities and the level of technological
development. At the same time, demographic and medical-
statistical indicators indicate the presence of serious
problems. The health status of the population is
characterized by high overall mortality rates (about 18.6
per 1000 population), low life expectancy (about 57 years
for men and 71 years for women), as well as a significant
natural population decline, which in 2024 was about —8.9
per 1000 population. Such trends indicate a deepening
demographic crisis and the need to strengthen the
preventive direction of medicine [2]. Of particular concern
is the prevalence of chronic non-communicable diseases
(NCDs), which cause the vast majority of deaths in
Ukraine. Cardiovascular diseases, malignant neoplasms,
respiratory and digestive pathologies form the main burden
on the healthcare system [3, 4]. The key risk factors for the
development of NCDs, as is known, are unhealthy
nutrition, insufficient physical activity, smoking, alcohol
abuse, metabolic disorders — are modified. Reducing their
prevalence can significantly affect the level of morbidity
and mortality.

The reform of the Ukrainian healthcare system involves
strengthening the preventive component, in particular at
the level of primary health care. Population medical
examination, pre-nozological diagnostics, assessment of
individual and population risks, and the formation of a
healthy lifestyle are fundamental tools of modern
preventive medicine [5]. An important condition for the
effectiveness of these measures is the active participation
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of medical professionals in educational activities and the
implementation of the principles of a responsible attitude
to one's own health.

In this context, the concept of quaternary prevention
(P4) acquires particular relevance, the formation of which
took place within the framework of modern bioethical and
evidence-based medicine. Quaternary prevention aims to
protect the patient from excessive medicalization,
unwarranted  diagnostic ~ procedures,  screenings,
interventions, and pharmacotherapy that do not improve
morbidity or mortality rates and may cause physical,
psychological, or social harm [6-8].

In clinical practice, examples of implementing the
principles of quaternary prevention include the rejection of
unwarranted screening, the rational use of antibacterial
drugs, the avoidance of polypharmacy, and excessive
diagnosis. Thus, quaternary prevention expands the
traditional understanding of preventive medicine,
complementing primary, secondary, and tertiary
prevention with an ethical and safety dimension. [7, 8]

The modern view of a doctor’s activity involves not
only active detection and treatment of pathology, but also
a critical assessment of the appropriateness of each
intervention from the standpoint of evidence, safety, and
the interests of the patient [6]. That is why the
implementation of the principles of quaternary prevention
is an important component of the development of high
quality and patient-centered medicine in Ukraine.

The aim is to theoretically substantiate the role of
quaternary prevention in modern clinical practice and
determine its significance in increasing patient safety and
rationalizing medical interventions.

Materials and methods. The study was conducted
using review-analytical and conceptual approaches aimed
at theoretically substantiating the role of quaternary
prevention in modern clinical practice and analyzing its
practical aspects in the healthcare system.

Research Design

The work is narrative-review in nature with elements of
comparative and systemic analysis. The study did not
involve intervention in the treatment process, collection of
personal data of patients or conducting experiments, and
therefore did not require approval from the ethics
committee.
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Sources of Information

The study materials were:

e publications in international peer-reviewed scientific
journals for 2017-2024;

e clinical guidelines and recommendations of
international professional organizations;

e strategic and regulatory documents in the field of
healthcare;

e analytical reports of international organizations and
national institutions.

The search for scientific sources was carried out in the
electronic databases PubMed/MEDLINE, Scopus, Web of
Science, Google Scholar using keywords and their
combinations: quaternary prevention, overdiagnosis,
overtreatment, polypharmacy, deprescribing, patient
safety, evidence-based medicine, screening harms.

Analysis methods

The following methods were used in the research
process:

e content analysis — to systematize
approaches to quaternary prevention;

e comparative analysis — to compare traditional levels
of prevention with the P4 concept;

o structural and logical analysis — to form a generalized
model of implementing the principles of quaternary
prevention in clinical practice;

e analytical generalization — to highlight key problems
(hyperdiagnosis, polypharmacy, excessive screening,
evidence, communication).

The results of the study are presented in the form of a
descriptive analysis of modern approaches to quaternary
prevention, systematized examples of clinical situations in
a summarized table reflecting the implementation of the P4
principles, taking into account statistical data.

Results and discussion. General disease prevention is
the improvement of the health status of the population,
namely the duration and quality of life (Fig. 1). The
implementation of this goal involves: reducing the
incidence rate (thanks to primary prevention measures),
early detection of disease states during their latent period
(secondary prevention), the emergence of effective
prevention measures, progression of disease recurrences
among individuals with a clinically established diagnosis
(tertiary prevention — dispensary observation), complete
cure of some diseases that until recently were considered
chronic (peptic ulcers associated with H. pylori, viral
hepatitis, etc.) — quaternary prevention.

The need to implement the principles of quaternary
prevention in clinical practice is justified by many modern
studies that confirm the risks of excessive medical care and
its potential negative consequences. One of the key
problems is overdiagnosis and excessive intervention,
which occurs due to the use of highly sensitive diagnostic
tools without adequate assessment of the clinical
significance of the results. In particular, the problem of
“overscreening” is widely recognized in the medical
literature, as it can lead to false positive results, patient
stress, and additional unjustified interventions [9].

The analysis of modern scientific sources, clinical

scientific

recommendations and international strategic documents
allowed us to determine that quaternary prevention in the
21st century is gaining not only theoretical, but also
practical significance. In the context of the rapid
development of medical technologies and the increasing
availability of diagnostic methods, new challenges have
emerged related to excessive medical intervention. That is
why the modern view of quaternary prevention is
associated with five key problems: hyperdiagnosis,
polypharmacy, excessive screening, the need to adhere to
the principles of evidence-based medicine and improving
communication with the patient.

1. The problem of hyperdiagnosis. One of the central
problems of modern medicine is hyperdiagnosis — the
detection of conditions that would never lead to clinically

QUATERNARY

Protection from excessive medical interventions at all stages
(hyperdiagnosis, polypharmacy, iatrogenics, overmedical)

]

Secondary
Early Tertiary
pathogenesis Advanced disease
Asymptomatic or Clinically
m.i.nimally. manifest disease
symptomatic Reduction of
Early detection complications and
Vaceination, and treatment disability
it Screenu_lg, Treatment,
modification, health prevent e,
education Ry —— palliseas
early diagnosis

Fig. 1. Relationship between levels of prevention and
stages of disease development. Quaternary prevention
covers all stages of the disease and is aimed at preventing
excessive medical interventions and iatrogenic
complications

significant consequences for the patient. The development
of highly sensitive instrumental and laboratory methods
(MRI, CT, molecular diagnostics, genetic tests) has
significantly increased the possibilities of early detection
of pathology, but at the same time has contributed to an
increase in the number of so-called "incidentals™ — random
findings, the clinical significance of which is questionable.

Hyperdiagnosis is manifested in:

e mass screening examinations
indications;

e expansion of diagnostic criteria ("lowering the
thresholds" for establishing a diagnosis);

o formation of "soft" or borderline diagnoses;

o labeling practically healthy individuals as sick.

A classic example is mass PSA screening for prostate
cancer, which leads to the detection of clinically
insignificant forms of tumors. Some of these cases would
never progress and would not affect the patient's life
expectancy, but the very fact of establishing the diagnosis

without  clear
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often triggers a cascade of invasive procedures and
treatments with the risk of complications (urinary
incontinence, erectile dysfunction, psychological trauma).

International initiatives have demonstrated successful
approaches to reducing unnecessary medical interventions.
In particular, the Choosing Wisely program has shown
positive effects in reducing unnecessary antibiotic
prescribing for acute respiratory infections, without
increasing adverse patient outcomes [10]. This highlights
the importance of using evidence-based guidelines and
standards as a P4 tool to optimize clinical practice.

From the standpoint of quaternary prevention, it is
important not only to diagnose the disease, but also to
assess whether this diagnosis will bring real benefit to the
patient. Clinical thinking should include a critical analysis
of the feasibility of each study, the ratio of risk and
expected benefit, as well as the possibility of active
surveillance instead of immediate intervention.

2. Polypharmacy as a challenge to patient safety.
Another significant problem is polypharmacy, which is
especially common among the elderly and patients with
multimorbidity. Taking five or more medications at the
same time is associated with an increased risk of drug
interactions, adverse reactions, falls, cognitive impairment,
and hospitalizations.

The study found that the causes of polypharmacy are:

o fragmentation of medical care (different specialists
prescribe drugs without coordination);

e lack of regular review of treatment regimens;

o focus exclusively on clinical guidelines for individual
diseases without taking into account the patient's complex
condition;

e patients' expectations of "mandatory" prescription of
medications.

Polypharmacy — the simultaneous use of multiple
medications — is also a major clinical challenge, especially
among older adults. Scientific reviews and studies
highlight that polypharmacy often leads to an increased
risk of adverse events, including drug interactions,
cognitive impairment, and increased mortality [11].
Experts believe that deprescribing (the gradual withdrawal
of low-cost or dangerous medications) should become a
standard component of clinical practice, as it not only
reduces medication burden but also improves patients’
quality of life [12].

Quantitative prevention involves the implementation of
a systematic review of drug therapy (medication review)
and deprescribing — rational cancellation of drugs whose
benefit is questionable or minimal. A special role is played
by the assessment of the patient's functional status, life
expectancy, and quality of life priorities.

Results from long-term observational studies also
support the importance of a systematic approach to
optimizing pharmacotherapy. For example, one recent
study demonstrated that deprescribing could significantly
improve functional status in older adults without
negatively affecting overall mortality or hospitalizations
[13].

It is also important to pay attention to systemic
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approaches to medication management that consider
polypharmacy as an independent chronic condition that
requires structured monitoring and risk assessment [14].
Such a perspective allows for a transition from reactive
prescribing of drugs to proactive strategies for optimizing
therapy, which meets modern requirements for the safety
and effectiveness of medical care.

Thus, the refusal of unnecessary medications is not a
sign of insufficient attention, but a manifestation of the
doctor's professional responsibility.

3. Excessive screening and diagnostic interventions.
Screening is an effective tool for secondary prevention
only if the principles of evidence are followed. However,
in practice, there is often a tendency to conduct
examinations without sufficient grounds.

Typical examples of excessive screening:

e performing CT or MRI for non-specific back pain
without “red flags”;

e regular determination of tumor markers in healthy
individuals;

e unjustified  complex
individualization of indications.

Such a practice leads to the detection of random
deviations that have no clinical significance, but become
the basis for additional studies. This forms the so-called
“cascade of excessive interventions”, which increases the
risk of iatrogenic complications and financial burden.

According to the concept of quaternary prevention,
each screening intervention must meet three criteria;

1. Availability of evidence of effectiveness.

2. Prevalence of benefits over potential harm.

3. Informed consent of the patient after explanation of
possible consequences.

The problem of over-screening is not limited to
laboratory tests or imaging studies. A number of clinical
guidelines emphasize that screening programs should be
targeted to groups of patients with a high prior probability
of disease. Screening a broad population without proven
benefit is not only a clinical but also an economic problem,
as it increases the burden on the health care system and
increases medical waste [15].

4. Evidence-based medicine as a tool for quaternary
prevention. Analysis of international approaches shows
that quaternary prevention is closely related to the
principles of evidence-based medicine. The use of clinical
recommendations from leading international organizations
allows minimizing the risk of unjustified interventions.

An important role is played by the guidelines of:

¢ World Health Organization;
e U.S. Preventive Services Task Force;
o the international initiative Choosing Wisely.

The Choosing Wisely initiative deserves special
attention, which forms lists of medical procedures and
interventions that should not be used routinely. The format
“Five things physicians and patients should question”
contributes to the development of a culture of critical
thinking among both doctors and patients.

The implementation of evidence-based approaches in
the national healthcare system allows not only to improve

“check-ups” without
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the quality of care, but also to reduce the number of
unnecessary interventions.

5. Communication with the patient as a key
component of quaternary prevention. One of the most
complex components of quaternary prevention is
communication with the patient. The modern model of
interaction involves shared decision making, within which
the doctor and the patient jointly evaluate possible options
for action.

Effective communication includes:

e explaining the potential risks and limitations of
diagnostic and therapeutic interventions;

o discussing alternatives, including active surveillance;

e overcoming the “culture of mandatory examination”;

e building trust and partnership.

The role of communication between the doctor and the
patient in shared decision making deserves special
attention. Current research emphasizes the importance of
taking into account the wvalues, preferences and
expectations of patients when choosing an examination or
treatment strategy, which is a key component of the P4
concept. Such an approach not only increases patient
satisfaction, but also helps reduce the risk of unjustified
medical interventions.

Table 1

Implementation of the principles of quaternary prevention in clinical practice taking into account statistics

Clinical situation Potential risk Approach P4 Result Statistical data
Thyroid Overdiagnosis, Refusal of Invasive 5-7% of incidental thyroid
incidentaloma invasive unwarranted procedures and nodules on MRI are
(incidental finding interventions, biopsy, dynamic iatrogenics clinically significant; most
on MRI) psychological anxiety observation avoided (=93%) do not require

intervention
Polypharmacy in an Drug interactions, Medication Reduced 40-60% of patients >65
elderly patient (9 falls, cognitive review, number of years old take >5 drugs;
drugs) impairment deprescribing, drugs, improved | 25-30% have potentially
individualization well-being harmful interactions
of therapy
Acute nonspecific Over-imaging Refusal of early Self-healing Up to 30% of patients
low back pain (CT/MRI), imaging without without receive CT/MRI without
“diagnostic cascade” “red flags”, additional clinical indications; only
symptomatic interventions 1-5% have serious
therapy pathology
PSA screening Overdiagnosis, Shared decision Informed 20-50% of prostate
without risk factors overtreatment, making, decision taking cancers detected by PSA
complications information about into account are clinically insignificant;
risks and individual risks 25-30% of men are
alternatives overtreated
Frequent False positive results, Refusal of Reduction of False positive tumor
determination of anxiety, unnecessary unjustified unnecessary marker results in healthy
tumor markers in a examinations screening, tests persons occur in 10-15%
healthy person orientation to of cases; >50% of
evidence-based examinations without
recommendations clinical benefit
Prescribing Antibiotic resistance, Explanation of Recovery 30-50% of antibiotic
antibiotics for viral side effects viral etiology, without prescriptions in primary
infection symptomatic antibiotics care are unjustified; up to
treatment 20% of patients suffer

from side effects

In many clinical situations, the decision to “refrain from
intervention” is the safest and most rational. However, it
requires a high level of professional confidence on the part
of the doctor and the patient’s willingness to make an
informed decision.

Statistical data confirm that most invasive or diagnostic
interventions are excessive, especially in case of incidental
findings and routine screenings. Polypharmacy and
overprescription of drugs are one of the most common
problems in geriatrics and family practice. The use of P4
principles allows reducing risks, increasing patient safety

and optimizing the use of health care system resources.

Overall, the concept of quaternary prevention is a
scientifically sound and practically significant approach
that allows reducing harm from medical interventions,
ensuring rational use of resources and increasing patient
safety. The implementation of P4 principles should be
integrated into national health care strategies, medical
education systems and clinical practice as a key element of
modern health care.

The results obtained indicate that quaternary prevention
is a response to the modern challenges of medicalization of
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society. It integrates the principles of evidence, ethics and
safety aimed at protecting the patient from excessive
medical intervention.

The implementation of P4 requires:

e a change in clinical thinking;

e a systematic review of diagnostic and therapeutic
strategies;

¢ improvement of the doctor's communication skills;

e support at the level of medical education and national
health policy.

Thus, quaternary prevention forms a new paradigm of
clinical practice, in which the priority is not the number of

interventions, but their feasibility, safety and real benefit
for the patient.

Conclusion. Quaternary prevention is a modern
ethical, clinical and socio-economic tool. Its integration
into the daily practice of a doctor helps reduce the risks of
overtreatment, improve the quality of medical care and
form a culture of rational medical intervention that meets
the world standards of modern medicine.
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IHTETPALIIA AK MOJAETb TPAHC®OPMAIII CHCTEM OXOPOHH 3/JOPOB’A Y
BITITOBLTH HA KPH30BI ITOJTI

Mauyx M./
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Pestome. Pytinisnuii éniue Kpusosux nooil no2iudae npobiemu 300po8 s
HacelleHHs: Ha Ml  Qakmopié pusuxy, 6IOMOKYy MeOUYHUX Kaopie ma
NOWKOOJCEHb MEOUYHOI IHGPACMPYKMYPU, WO SUMA2AE 3aX0016 I3 3MIYyHEHHs
cucmemu OXOpoHU 300P08’sl, 3MEHWIeHHs (ppasmenmayii nociye, YCYHeHHs
bap’epie  minc Haoaeauamu MeOuyHoi Oonomocu ma 3abe3nevenHs il
besnepepgnocmi 015 nayicHma.

Mema 0ocnidxcenns — npoananizyeamu ms2ap 3ax60pPHG6AHb HACENeHHs CGIMY
ma Ykpainu cmanom Ha 2023 pix i modeni inmezpayii 8 cucmemi 0XOpOHU
300p08 1.

Mamepian i memoou. Mamepianu: OaHi pe3yibmamis MIiHCHAPOOHUX |
BIMYUHAHUX OOCTIOINCEHb MA2APSL X6OPOD, OeMEPMIHAHM 300P08 51 MA OCHOBHUX
acnekmig [Hme2posanoi meouunoi odonomoeu. Memoou: 6ibrioepagiunuil,
MEOUKO-CMAMUCTMUYHULL, AHATIMUYHUL, 2PAQiuHULl, V3a2albHEeHHS.
Pezynomamu. Bcmanosneno, wjo 6 cmpykmypi 3axX60p1o8aHoOCmi i CMEPIMHOCHI
HACeleHH s C8IMY nepesaNicaromy HelHpeKyiuHi 3aX60PI06AKHS, SIKI Tuwe nio 4ac
nanoemii COVID-19 nocmynunucs ingpexyitiniti namonoeii. ¥ 2023 poyi ceped
00pOCNo20 HACEeNeHHs CHOCmepieanoct pisKe 30iIbWeHHs empamu  pPOKi
300p08020  dcumms  6HACHIOOK  Oiabemy,  NCuxiuhux  posznadie  ma
0oHCUpIHHA/MaAOMIpHOT  6acu. OCHOBHUMU NPUYUHAMU —CMEPMHOCMI  CManu
iwemiuna xeopoba cepys, IHCYIbMU, XPOHIUHI OOCMPYKMUBHI 3AX60PHOBAHHS
necens. B Vkpaini, 3a oanumu 3aeanvhonayionanvrnozo onumyeanus 2023 poky,
41,3% pecnondenmie manu Xpouiune 3axX80PIOGAHHS, 30KpeMd, 2iNepmoHiuHy
xe0poby — 24,7%, yykpoguii diabem —5,0%, xeéopinu Ha incyibm abo maiome
nacnioku incynomy 3,7% ocio. Ilpobremu 3 ncuxiunum 300po8’sam Giouyeanu
48,5% pecnonoenmis. Y cmpykmypi cmepmuocmi ykpainyie 3-me micye 3a
NPUYLUHAMU HATIEHCANO YPANCEHHAM Y 36 A3KY 3 KOHQDLIKMAMU MA MEPOPUSMOM.
Bitina cnpuuunse obmedicenns docmyny HaceneHHs 00 MeOUHHOI 0onomoeu,
PVUHYBAHHS MeOuuHol [Hpacmpykmypu, miepayilo ma 3HAYHE 3MEeHUIeHHs
pobouoi cunu. Inmezpayis MeOuyHUX NOCIy2 € OOHIEI 3 MoOeneli mpaucgopmayii
MeOuyHOI donomozu, acnekmamiu Kol € KOOpOUHAYis Midc NOCMAa4aibHUKaMu
MEOUYHUX NOCNYe, PO3BUMOK MIXHCCEKMOPAIbHOI cnisnpayi, 8UKOPUCMAHHS
EeKOHOMIYHO eqheKMUBHUX MeXAHI3MI8 YAPABIIHHA Ma AKMUBHA POIb MEHeOH Cepia
OXOPOHU 300p08 I, OPIEHMOBAHUX HA THMepecU NAYIEHMA.

Bucnoeku. Iumeeposani  moodeni meduunoi Odonomozu  3abe3neuyiomo
be3nepepsnull KOMIIEKC NOCLYe 3i 3MIYHEHHsL 300P08 s, NPOPIIaKmuKy x60poo,
diazHoCmuKyY, AIKY8aHHs, peabirimayii ma naiiamusHoi 00nomMo2u npomsicom
UMMt IOOUHU.

INTEGRATION AS A MODEL FOR TRANSFORMING HEALTHCARE SYSTEMS IN
RESPONSE TO CRISIS EVENTS

Diachuk M.D.

Key words: chronic non-
communicable diseases, population
health, healthcare services, risk
factors, morbidity, mortality, war.

Bukovinian Medical Herald. 2026.
V. 30, Ne 2 (118). P. 135-141.

Resume. The destructive impact of crisis events exacerbates population health
problems against the background of risk factors, the outflow of healthcare
personnel, and damage to medical infrastructure. This necessitates measures to
strengthen healthcare systems, reduce fragmentation of services, eliminate
barriers between healthcare providers, and ensure continuity of care for patients.
Aim of the study. To analyze the burden of disease among the global population
and the population of Ukraine as of 2023 and models of the integration of
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healthcare services within the healthcare system.

Material and methods. Data from international and national studies on the
burden of disease, determinants of health, and key aspects of integrated
healthcare; bibliographic, medical-statistical, analytical, graphical, and
generalization methods.

Results. It was found that non-communicable diseases dominate the structure of
morbidity and mortality worldwide, yielding to infectious diseases only during
the COVID-19 pandemic. In 2023, a sharp increase in the loss of healthy life
years among adults was observed due to diabetes, mental disorders, and
obesity/overweight. The leading causes of mortality were ischemic heart disease,
stroke, and chronic obstructive pulmonary disease. In Ukraine, according to a
nationwide survey conducted in 2023, 41.3% of respondents reported having a
chronic disease, including hypertension (24.7%), diabetes mellitus (5.0%), and a
history or consequences of stroke (3.7%). Mental health problems were reported
by 48.5% of respondents. In the mortality structure of the Ukrainian population,
injuries related to conflicts and terrorism ranked third among the causes of death.
War has led to reduced access to healthcare services, destruction of healthcare
infrastructure, migration, and a significant reduction in the healthcare
workforce. Integration of healthcare services is considered one of the models for
transforming healthcare delivery. Its key components include coordination
among healthcare providers, development of intersectoral collaboration, use of
cost-effective management mechanisms, and the active role of healthcare
managers focused on patient-centered care.

Conclusions. Integrated healthcare models ensure a continuous spectrum of
services including health promotion, disease prevention, diagnosis, treatment,
rehabilitation, and palliative care throughout the life course.

CTpaTerisi CBITOBHUX CHCTEM
3M0POB’Sl BIIPOJOBX OCTaHHIX JECSATHIITH
CKOHIICHTPOBaHI
moipiOHEHOCTI,
[OCTAYAILHUKIB
aJIMIHICTPAaTHBHHUX,

BiJTOKPEMIICHOCTI
MOCIyr  Ta
iHpOpMaIiHHIX
OO0’ erHaHHS
MOCTavYalbHUKIB Ul HAJaHHA MEAWYHOI

MPOJMKTOBAHI HEOOXIIHICTIO

3yMOBJICHA, B IIEpIIy YEpry, BiJICYTHICTIO MOJITHKH B
OXOpOHI 3MIOPOB’S, CIPSAMOBAaHOI Ha pi3HI AaCHEeKTH

(parmenrarnii, iHTerpamii [3].
B JiSIIBHOCTI B Vxkpaini HeBmamwmii mocBix pedopmyBaHHA chepu
YCYHEHHI  OXOPOHH 3I0pPOB’S B JOBOEHHHH TMEPiOMA, HACITIIKA
i ¢inancoBux  enigemii COVID-19, BiiiHa, po3B’si3aHa arpecopom, 3MiHK
Ta CHIBIOpams B CTPYKTypl 3axXxBOPIOBAHOCTI HACENEHHS BHACHIJOK
JIOTIOMOTH ~ Mirparii, IICUXOJIOTYHOT HaIpyrH, M1 IBUILIEHHS
3a0e3MeuynTH  TpaBMaTu3My, TOTJIHONCHHS jaeMorpadiyHoi  Kpusy,

6e3nepepBHICTh MEANYHOI JOTIOMOTH, CBOEYACHHUH TOCTYTI
MaIi€HTIB 10 MEAWYHUX IIOCIYr, YHHKHEHHI iX
nyOioBaHHS Ta palioHAJbHE BHUKOPHCTaHHS pECypciB
OXOpOHHU 310poB’s. BukopucranHs iHTerpamii HaOyio
CBO€1 aKTyalTbHOCTI 3 OTJIIY Ha 3HAYHHUHA TATap XBOPOO Y
HaCeJICHHS Ta HEBTIIIIHI TPOTHO3M 11010 OTO AMHAMIKH Ha
Ha#Ommk4i 30 pokis [1].

Crparerist iHTerpaiii IpyHTyeTbCs Ha CHIiBIpali Ta
NAapTHEPCTBI SIK CTPYKTYP BCEPEAMHI CHCTEMH OXOPOHH
3JI0POB’S, TaKk 1 Ha3BaHOI CHCTEMH 3 IHIIMMH CEKTOpaMHU
€KOHOMIYHOT JiSTIbHOCTI Ta TPOMAJION0, 1110 3a0e31eUyI0Th
JIOJISIM couianbHuR 3axUCT, SIKICHY OCBITY,
MpaleBNalTyBaHHs, JOCTyITHE JKHTIIO Ta 370pOBE
HaBKOJMIIHE  cepepoBHIne. TuMm  3a0e3neuyeThest
Opi€HTaIlii Ha SKICTh JKHTTA JIFOAWHH, 30KpeMa,
30epexeHHs ii 310poB’s [2].

JIoCmiqHUKK ~ Big3HAYAIOTh  HEBIAMOBIIHICTE MK
3pOCTalOYMM TSTapeM HeiH(EeKIiHHNX 3aXBOPIOBaHb,
30KpeMa TMOMIMOPOIHOCTI, Ta TMOB’S3aHUX 3 HHUMH
comianbHUX MOTped, Ha TJi KPU30BUX MOMiN y CBIiTi, Ta
CTPYKTYPOIO CHCTEM OXOpPOHHM 3I0pOB'A, sKa BCe IIe
30Ccepe/pkeHa Ha TOCTPOMY JIIKYBaHHI Ta PHHKOBIN
KOHKypeHuii. CaOKicTh Cy4acHOT iHTerpaniiHoi cucteMu
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pyHHYBaHHS 3aKJIa/liB OXOPOHH 37I0pPOB’S, 3MEHIICHHS
KIJIBKOCTI MEIMYHMX IpaliBHUKIB 3yMOBWIIM TOTpeOy B
MOUIYKY IHINMX, aJEKBaTHUX CHTyallii Mozenel
(hyHKITIOHYBaHHS CHUCTEMHU OXOpOHU 3II0pOB 1.
MixHapogHi eKCIIepTH MPOIOHYIOTh BUKOPUCTAHHS
YAOCKOHAJICHWX MoJeneil iHTerpamii, mo moTpedye
HAYKOBUX  BITUM3HSHUX  JIOCHI/DKEHb,  PO3POOKH
a/IaNTOBaHUX 0 3MIH y CHCTeMI MEXaHI3MiB iHTerpaiii, y
YOMY TIOJIATA€ aKTYaIbHICTh Ta TOLIIBHICTH JAaHOT POOOTH.

Merta [ocHiIKeHHSI — [pOaHANi3yBaTH  Tsrap
3aXBOPIOBaHb HACEJICHHs CBiTy Ta YKpaiHM CTaHOM Ha
2023 pik Ta Mozedi iHTerpamii B CHCTEMI OXOPOHHU
310pOB’sl.

Marepian i meroan. Martepianu: naHi pe3ynbTaTiB
MIXKHAPOIHHX 1 BITYM3HSIHUX JOCIHIHKEHB TATapss XBOPOO,
JNETepMIiHAHT  3/0pOB’S Ta  OCHOBHHX  acCIEKTiB
IHTeTpoBaHOI MEIUYHOL JOIIOMOTH. Metoau:
Oibmiorpadiuanii, METUKO-CTATUCTHYHUHA, aHAITHIHUMH,
rpa¢iuHni, y3araabHEHHS.

PesyabTaTn gociimkeHHs Ta ix o0ropopeHHs. 3a
JAHUMH ~ OCTAHHBOI'O  aKTYaJIbHOTO  JIOCI[DKEHHS
I'nob6anbHoTO TsIraps 3axsoproBanb (GBD) 3a 2023 pik, y
CBITI BiOYBA€ThCSl IIBWAKAN MPOTpec y 3HIDKEHHI
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3aXBOPIOBAHOCTI HACENCHHA Ha IHQEKIiiHI XBOpoOH,
micis mKoBOro piBHA y 2021 pomi 3aXBOpPIOBaHOCTI Ha
COVID-19, xonu 4YHCENbHICTH, BUIAAKIB gocsria 2,28
MJIpZ, M0 E€KBIiBaJEHTHO CTaHAAPTHU30BAHOMY 3a BIKOM
MMOKa3HUKY 3axXBOpIoBaHOCTI 289553 Bumaakie Ha
100 Tuc. wHacemenns. Ane y 2023 pori BizOynoch
MOBEPHEHHS 10 3aKOHOMIPHOCTEH PO3BUTKY XBOPOO Y
nepio 10 maHAeMii, 1 TOMy KOHCTaTyBaJloCh IepeBaXkaHHs
B CTPYKTypi HeEiH(QEKIiHHMX 3axBOpIOBaHb, pi3Ke
30UIBIIEHHS BTPATH POKIB 3I0POBOTO JKHUTTSI BHACIHITOK
niabery, NMCHXIYHMX pO3JaNiB Ta OKUPIHHA/HAAMIpHOI

Barm y JopociuX. Y  CIPYKTypi HeiH(peKmiiHOl
3aXBOPIOBAHOCTI TaKOXX NMPUBEPTAIOTH YBary I'SITh HOBUX
NPUYMH:  BUpPa3KOBHHA  KomitT;  xBopoba  Kpowa;

3aXBOPIOBAaHHS IIUTOMONIOHOI 3aJI03H; 1HIII €HIOKPHUHHI,
MeTalomivyHi, KpOB'SHI Ta IMYHHI pO3Jany; ypakeHHS
ENIEKTPUYHUM CTpyMOM. Y JiTed poziagu 370pOoB’s
HOBOHAPOJDKEHHX, 1HPEKIIT HIKHIX TUXATBbHUX IUIXIB Ta
JiapeiiHi 3aXBOpIOBaHHS 3anumarThes cepex 10
OCHOBHUX TIpHYMH BTpPaTH 370poB's. BaxiaueBumu €
MOPYIIEHHS  370pOB’sl, TMOB'A3aHI 31 CEKCyaJlbHUM
HaCWIBbCTBOM Yy JUTHHCTBI, a cepel IOpOCiuX — i3
HACUJILCTBOM 3 OOKY IHTHMHOTO IapTHEpa Ta BILUIHBOM
CBHHITIO [4].

TpuBaIiCTh XUTTS MOBEpHYyJIACA A0 NOMAHAESMIYHOIO
piBHA B OUTBIIOCTI KpaiH, MICHIsA TOTO, SK BHACTIIOK
COVID-19 cBit BrparuB 18 wmin miozxeit. OcHOBHi
mpuyuHA cMepTi y cBiti  y 2023  pomi 3a
CTaH/IapPTU30BaHUMH 32 BIKOM MOKa3HUKAMH CMEPTHOCTI
Ha 100 THC. oci0 ycix crareil 3a PEUTHHTOBHMH
MOKa3HUKAMH BUIIIIAIOTH TakuM giHOM (1ab. 1) [5]:

Tabnuys 1
CTpyKTYypa CMEPTHOCTI HaceJleHHsI CBIiTY 3a
HO30JI0TiSIMH Ta peATHHroBUMH Micusimu y 2023 poui
(3a nanumu Institute for Health Metrics and
Evaluation (IHME), 2025)

. Panrose micie
IIpruuna cmepTi .
B CTPYKTYpi

Imemiuna xBopoba cepiist 1
IHCynbTH 2
XpoHiuHE 00CTPYKTHBHE 3
3aXBOPIOBAHHS JIETEHb
PecnipaTopsi ingexmii
(MaTepHHCHKI, HEOHATANIBHI, 4
JiapeiiHi), TyOepeKybo3, Kip, pak
LUTYHKa
HeonarasipHi XBOopoOH 5
XBopoba Asbilreiimepa 6
Pak nerenn 7
Jiaber 8
XpoHiyHa XBOp0Oa HUPOK 9
I'imeproniyHa xBopoba cepus 10

YcyHeHHs QakTopiB pH3MKY, 30KpeMa, MPOBIIHHUX Y
2023 poui, Takux sIK 3a0pyAHEHHsS TOBITPs, KYpiHHS, Ta
METa0OJIIYHUX PHU3MKIB - BHCOKOTO CHCTOJIYHOTO
apTepiabHOTO THCKY, BUCOKOT'O PIBHS I[yKpPY B KpOBIi Ta
BHCOKOTO 1HJIEKCY MacH Tila (OKHpiHHS/HaIMipHa Bara),

MOXKE IIOPOKY BIBiYi CKOPOTHTH KIiIBKICTH BTpaT
3J0POBHX POKIB JKUTTS HaceleHHA. Jlo OCHOBHHX
(hakTOpiB PHU3HKY, SIKi 3HAYHUM YHUHOM JETepMiHyBaJIH
3mopoB’s y 2023 pori, 3aiuIanucs TaKoX HU3bKa Maca
TiJa TPH HAPOIKEHHI, MUCQYHKIS HUPOK, BHCOKUI
PIBEHb XOJIECTEPHHY, TOPYIICHHS PO3BHUTKY JWTHHHU,
BIUIMB CBUHIIO. 3arajoM 3a3HayeHi (akTopu pH3HKY
MOXKHa  3rpymyBatd B MeTaOomivydi,  (akropu
HaBKOJIMIIHBOTO CEPEOBHUINA Ta MOBEAIHKOBI (hakTopn
[6].

Hai0inpin ckiagHUMu i TPariqyHUME BUKIIMKAMHE IS
3IOPOB’sl HACENCHHSI, SIKi MOCIMINCE Y 21-My CTOMITTI,
cramu 30poiHi KoHGuiktH. 3 2014 poky y cBiti
BiOyBa€ThCSA HAMOLIBINA KiTBKICTh 30pOMHIX KOH(ITIKTIB
MCJIA 3aBEepIIeHHS Opyroi CBiTOBOI BiHU. BiltHm Ta
30poiiHi KOHQIIIKTH 3MIHCHIOIOTh 3HAYHUN PANTOBHH 1
JIOBIOTPHBAJIMI BIUIMB HA 3[JOPOB'S SIK yYaCHUKIB OOHOBUX
JiH, TaK 1 MEPHUX XKUTETiB. Hacmiaku BIHHU JOCITITHUKH
BBaXKAIOTh KaTtacTpodoro It 3M0pOB st JiroacTBa [7].

Hajtuacrimmmu MOIIKOKEHHSIMU
BICHKOBO3000B’s13aHMX IIiJ] Yac 30poifHNX KOH]IIKTIB €
MiHHO-BHOYXOBi TpaBmu. [lepeBakaroTh KOMOIHOBaHI
MOIIKO/DKEHHS, Cepell SIKMX YPaKEHHA  KIHIIBOK
CTaHOBJIATH 34,78-65,22% BunaakiB ( 3aJeXKHO BiJ
KiHIiBku), 40,5% BHUIAmKiB — ypaXeHHS aKyCTHYHOI
cucremu, 7,9%-17,7% BumaakiB — deperrHO-MO3KOBi
TpaBmu, 10,85% BumankiB —TpaBMM KICTOK 1 M SIKHX
TKaHWH  oOmmuds. Hacmigkamm — MiHHO-BHOYXOBHX
VIIKO/DKEHb CTAlOTh Pi3HI MPOSIBU MOCTTPABMATUYHOTO
CTpeCy: TPHUBOXKHHH,  acTCHIYHWN, AUCHOPUUHUM,
comaroopMHuii cuHApoMu. Bonun BusiBnsitoThes B 38,8%
BiiChKOBOCITY’KOOBIIIB, IKi OTpUMaH IOpaHeHHs [8].

[ITupoxomaciitabHe BTOPrHEHHS arpecopa B YKpainy,
3a nanumu OOH cranom Ha 2023 pik, cBigumiam npo 10
THC. XXEPTB CEPe IMBUILHOTO HAaCeJICHHSI YKpaiHH, 3 HUX
moHan 560 mitedi. 30iMbIICHHS KUTBKOCTI TpaBM,
OB ’sI3aHUX 3 BIHHOIO, 3yMOBWJIO 301IBIICHHS MOMUTY Ha
Xipypriuay IOIIOMOTY, IOHOPCBKY KpOB, iH(peKmiHHui
KOHTPOJIb, 3aI00iraHAs aHTHMIKPOOHI pE3UCTEHTHOCTI,
MOCJIYTH 3 MICUXIYHOTO 3I0POB’s Ta peadimitariro[9].

3a [JaHUMH 3arajbHOHALIOHAJIBHOIO JOCIIIKCHHS
HIJISIXOM COIIIOJIOTYHOr0 onuTyBaHHs, y 2023 poiii, 3 ycix
pecionnenTiB  41,3% 3a3HauMiIM, 10 BOHH MAIOTh
XpoHiYHE ab0 JOBroTpHBajle 3aXBOPIOBAHHS; MarOTh
rineproHiuHy xBopoOy 24,7% ocib, mykpoBuii niaber -
5,0% onuTaHMUX, XBOPLIK Ha IHCYJBT 200 MAlOTh HACIIIKU
iHCynbTY 3,7% pecrionaenTiB. Maibxe nonoBuna (48,5%)
PECIIOHACHTIB BiJUyBaJIM Ti UM iHIII MPOSBH MpoOiIeM i3
MICUXIYHUM 3710pOoB’siM. PakTopamMu pPU3HKY BIUIMBY Ha
3[I0pOB’S  PECHMOHICHTH BIM3HAYMIN K  HAHOLIBII
HeraTuBHI mcuxoinoriudy Hampyry (59,5% y 2023 pomi
npotu 8,9% y 2017 poui), mikimumsi 38uuku (20,8% y 2023
poui ipotu 2,1% y 2017 porii) Ta HEYBaXKHICTH O CAMOTO
cebe (20,3% npotu 9,3% y 2017 pomi) [10].

JlocnimKkeHHs] BM3HAYWJIM PAHIOBY Ta HO30JIOTIUHY
cTpykTypy 10 OCHOBHUX TNPHYMH CMEpPTI HACEJICHHS
VYkpainu cepen ycix BikoBux rpyn y 2023 pomi (Tadi. 2)
[11].

Tobro, Ha BiOAMIHYy BiJA AaHAJIOTIYHOI CTPYKTYypH
CMEpPTHOCTI HAaCeJIEHHS CBITY, cepell YKpaiHIiB 3-Te MicIie
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32 MNpUYMHAMH HAJEXHUTh YPAXKECHHSIM Yy 3B’A3KYy 3
KOH(]JIIIKTaMH 1 TEPOPU3MOM, IO 3arajoM HelpHTaMaHHe
HACEJICHHIO YChOTO CBITY.

Tabauys 2
CTpyKTypa CMEpPTHOCTI Hace1eHHsl YKpaiHu 3a
HO30J10TisIMHM Ta pedTHHroBUMH MicusiMu B 2023 poui
(3a nanumu Institute for Health Metrics and
Evaluation (IHME), 2025)
Panrose micue
B CTPYKTYpI
limemiyna xBopo0Oa cepirs 1
I{epebpo-BacKyIApHI XBOPOOU
KoHutikTH i Tepopuzm
XBopoba Anblrerimepa
L{1po3 Ta iHIIi XBOPOOU MEHiHKH
Pak tpaxei, OpoHXiB, JiereHb
Kapniomionarist i MiOKapauT
Pak ToBCTOi 1 MpsIMOT KUIIKK
CaMOyIIKOHKEHHS
XpoHiuHe 00CTPYKTHUBHE
3aXBOPIOBAHHSI JIET¢Hb

[MpuunHa cmepTi

OO (N[OOI WiN

[EEN
o

e x mxepeno mpuBomuth 10 ocHOBHUX (haKTOpiB
PHU3HKY, IO BIUIMBAIOTh HA KUIBKICTH BTPAYeHUX POKIB
XKHUTTSL YKpaiHIIIB 3 TONPaBKOIO Ha  TPUBAIICTH
igBamigm3anii (DALY) y 2023 p. IIpoBinauMu akTopamu
PHU3HKY BHU3HA4YCHI BUCOKHH CHUCTOJIYHHUNA THCK, AI€THYHI
pU3UKH, TIOTIOHOBHH IUM, a TaKOX BHCOKHHA piBEHBb
XOJIECTepUHY B KpOBi, BHCOKHH IHIEKC MacH Tina,
3a0pyAHEHICTh TIOBITPS, BUCOKHHA pPIBEHb CIIO)KWBAaHHSI
QJIKOTOJIF0, TUC(YHKIIISt HUPOK, BUCOKUH PiBEHb TIIFOKO3U
B KPOBI, iHIIII ekouoriuHi pu3uku. TooTo, pakropu pusuky
MOXHa 3rpynyBaTd B MeTaOoJiuHi, MOBEAIHKOBI Ta
€KOJIOT1YHI, 1110 XapaKTepHO JJIsl HaceJeHHs YKpaiHu, 5K i
JUIsl HACEJICHHS YChOTO CBITY.

OxpiM JkepTB 1 mopaHeHb, 30poWHI KOHQUIIKTH
MPU3BOMATH IO pYHHYBaHHS CHCTEM TI'POMaCHKOTO
3JI0pPOB’sI, TIOTIPLICHHS JOCTYILY /10 MEIMYHOI IOTIOMOTH B
3B’S3Ky 3 MpobieMaMu O€3MeKH, pPO3PUBY JIAHITIOTIB
MOCTavaHHs, 3MIiHH MicIs MIPO’KUBAHHS Ta
MIpaleBIaITyBaHHs] MEAWYHUX NpamiBHUKIB. Jlume 3a
nepiuii pik BiiiHM B YKpaiHi 3a70KymMeHTOBaHO 334
Hamaau Ha 267 3aKiagiB OXOpOHH 310pOB’s, 3 HuX 230
00’€eKTIB TOIIKO/DKEHO Ta 37 3pyiHoBaHo. Haituacrime
00’exTaMu Hamaxy Oynu 3arayibHi JiikapHi, amOynaropii
TIEpPBUHHOT MeINYHOT JIOTIOMOTH, BiZTIICHHS
HEBIIKJIATHOT IOTIOMOTH Ta TUTsUi JiikapHi [ 12].

3a ananmiTnuanMHy naHuMy Koamimii «3axuct 310poB's
B yMOBax KOH]IKTY», y 2023 pomi B ymoBax BiliHM B
VYkpaini cranocs 192 iHOIUAECHTH, KON 3aKJIagld OXOPOHU
310pOB’sl OyJM TOMIKOPKEHI a00 3pyiHHOBaHi, cTamocs 36
X 3aXOIUIEHb POCICEKIMHU 30pOHIMH CHIIAMH; BOPOTOM
BOuTO 109 MemmuHMX mpamiBHUKIB, 3adikcoBaHo 394
BUMNAJKNM HACWIbCTBA ab0 MEPEIIKOKAaHHA HaJaHHIO
MEIUYHOI JOTTOMOTH B 16 obmactsax Ykpainu [13].

OTxe, cutyallis, 10 CKJIajacs B YKpaiHi y BOEHHI POKH
CTOCOBHO 3[IOPOB’S HACCJICHHS, 3HAYHO IIiBUIIMIA
HaBaHTAXXCHHS Ha CHCTEMY OXOPOHHM 370poB’s. [ligxonom
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JIO BUXOAY 3 KPU30BOI CUTYalil ClIiJ] BBa)XKaTH 3MIIIHEHHS
CHCTEMH OXOPOHHM 3/I0POB’Sl IIUIAXOM IIPOAKTHBHOTO
pearyBaHHS Ha JETePMIHAHTH 3IO0POB’S Ta HAMOLIBII
MOMIHPeHi TPOoOIeMH BiifHH, IO TOPKAIOTHCS 370poB’s. e
(i3wyHI TpaBMH, IICHXIYHE 3I0pOB'A, HEIHQEKIIiiHI
3aXBOPIOBAaHHS,  37I0pPOB'S  JOUTHHH,  CEKCyalbHE,
PETIpONYKTHBHE Ta MAaTEPUHCBKE 3HOPOB'S, iH(EKIiHHI
xBopoOu. Jlns BiiCEKOBOCTYXOOBIIIB, BeTepaHiB BiifHH,
MHUPHOTO HACEJICHHS HEOOX1IHO ITiABHUIICHHS TOCTYITHOCTI
MEIUYHOI JOTIOMOTH, PO3BUTOK peadiiiralii, nagiaTuBHOT
JIOTIOMOTH Ta COLIQJIbHOT MiATPUMKH, a AJsl CHUCTEMH
OXOpPOHM 3/I0pOB’Sl — JIOBFOCTPOKOBI iHBecTHHii Yy
BIZIHOBJICHHS MEIMYHOI 1H(PACTPyKTypH Ta KaapOBOTO
3a0e3eueHHsl, npodiakTHIHi TeXHOJNOTii  JuIs
30epeKeHHS 3JI0POB’S HaceJeHHs, OCKIJIBKH
npodiTakTHKa  3MEHIIye  OOCSAT  TOpOTOBAPTICHUX
JKyBaTbHO-T1aTHOCTHYHUX TTOCIYT.

To6TO, mOCIYyrMm OXOpPOHH 3H0pOB’S  IOBHHHI
Oe3nepepBHO TpaHCPOpPMyBaTHCA B HOBHX YMOBax; Ha
icTOpu4HOMY erari, sikuii 3apa3 tpuBae, BOO3 BOauae
Taky TpaHchopMaliro y BUKOPHCTaHHI — Mojenei
IHTErpOBaHUX MEAWYHUX IIOCIYT. |HTErpoBaHI MeAWYHi
MOCIYTH PO3YMIIOTh SK TaKi, IO 3a0e3MEeUyIOTh JIFOUHI
Oe3nepepBHUI KOMIUIEKC 3aX0/iB 13 3MIIIHEHHS 3]I0POB’,
npodiJakTUKN 3aXBOPIOBAaHb, [IarHOCTUKH, JIKyBaHHS
XBOpOO, peaOimitamii Ta MmagiaTUBHOI  JOMOMOTH,
CKOOPIMHOBAaHUX HA PI3HUX PIBHAX i B MICIIIX HaJaHHS
MEIMYHOI JIONOMOTH, B MEXax 1 32 MeXKaMH CEKTOpy
OXOpPOHH 3/I0pOB'Sl Ta BIAMOBITHO A0 TOTped IFOCH
MPOTSITOM yCbOTO XKHUTTA [ 14].

Mogperni iHTETpOBaHOI CHCTEMH OXOPOHH 3IIOPOB’S
BIJIPI3HSIOTBCS JAeKiibkoMa acrektamu. OOWH 3 HUX —
MaIfieHT-OpieHTOBaHAa  MeaW4yHa jgomomora. BOO3
3amporoHyBaiia # po3podbuna [obambHy cTparterito
IHTETPOBAHUX CHUCTEM JIOTJISY, OPIEHTOBAHUX Ha JIFOJICH,
Ha 2016-2026 poku, sika BKJIIOYAE MOKPALIEHHS JOCTYITY
JO  MEOUYHOI  JONMOMOTH  IIUIAXOM  BKIIFOUCHHS
OpraHi3alifHMX MEXaHI3MiB, Ta aKTHBHE 3alyueHHS
KOPHUCTYBa4iB MEIMYHHMX IOCTyr — marmieHTiB. Kpama
MeINYHA TPAMOTHICTH Ta CAMOOOCITyTOBYBAaHHS TTAIi€HTIB,
CIUTbHE 3 MEOUYHUM TIPAI[iBHUKOM YXBaJCHHS DillICHB,
BUKOPHCTaHHS 000Ma CTOPOHAMH €JIEKTPOHHUX MEANIHUX
3aIUCIB JIOMOBHIOIOTh 3aXOJH 3 AOINISANY, IiJBHUIIYIOTH
3aJI0BOJICHICTh ~ MAI[IEHTIB  OJEPKaHUMH  IIOCIYraMH,
CHPUSIIOTH MiJBUIICHHIO 1X €()eKTUBHOCTI Ta 3HUKEHHIO
3araJbHUX BUTPAT HAa OXOPOHY 370poB’s [15].

IIle ommH acmekT — Oe3NepepBHICTH AOIIAAY 32
CHOXXKMBauaMHM MEIWYHHX TMOCiayr. B  iHTerpoBaHuX
crcTeMax BOHa 3a0e3MeUuyeThCsl MEXaHI3MOM KOOpAMHALIT
MDK KiJJbKOMa TIOCTadaJIbHUKaMH a00 KOMaHJIaMH.
EdexTuBHUME IHCTpYMEHTaMH KOOPAMHALIT MOXKYTh OyTH
oOpaHi KIiHIYHI pPEKOMEHJAIii, MPOTOKOIH, 3aTydeHHS

KOOPAWHATOPIB i Kelic-MEeHeIKePiB, CHiTbHE
BUKOPHCTAHHS CIIEKTPOHHUX MEIMYHUX 3aIlHCiB i IUIaHIB
MEIUYHOI  JOTOMOTH,  MbKnpodeciiHe  HaBUaHHS

MEIWYHHX TPALiBHUKIB, MyJIbTHANCIUIUTIHAPHI KOMAaHIH
[16-19].

[Ie onmH BaXXJIMBUIT aCMEKT IHTETPOBAHOT JOIIOMOTH —
MapTHEPCTBO MK  mpodecioHalaMH,  CTBOPEHHS
KOMIIETEHTHOI PO00Y0i CHIM SK NPIOPUTETY HA IUIIXY
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JOCSITHEHHS! MaKCHMAJIBHOTO  OXOIUICHHS T'POMaIsH
ITOCIyTaMH OXOPOHH 37I0POB’Sl Ha BCIX PIBHAX CHCTEMH Ta
B CIIBIpAIli MK PI3HUMH OPTaHi3aliiMd 1 CEKTOPaMH.
Kagpu iHTerpoBaHOi MJOMOMOTH BKIIIOYAIOTh, KpPIM
MEINIHUX MPaLiBHUKIB, (haxiBmiB COLIAJIBHOTO
3a0€e3MeueHHs, a TaKoX, 3aJeKHO BiJ MICIEBOIO
KOHTEKCTy ~TpOMajy, NpAIBHUKIB IHIIMX  CIIyXKO,
HATPUKIAJ, TOMIMISHTIB, OCBITSH, CHIBPOOITHHUKIB
KHUTIIOBOTO CEKTOpy Ta iHmux [20, 21].

@DiHAHCOBI CTHUMYJIM BBAXKAIOTHCS HEOOXIMHUMH IS
MOJIETIICHHST  iHTerpamii MeAWYHOi  JOTNOMOTH  Ta
TTOKPAIIeHHS pe3ynbTaTiB OXOpOHH 3JI0POB’SL.
3abe3medeHHs iHTerpamii MEAWYHOI JOIOMOTH BHUMAarae
BpaxyBaHHSA MOCTIHHOTO IediluTy pecypciB, 30KpeMa,
¢inaHCcOBHX, B fAKOMYy IiepeOyBae CHCTEMa OXOPOHH
3m0poB’ss  Ykpainu. IloTeHIianm iHTErpOBaHUX CHCTEM
JOTJIsILy Mae OyTH €KOHOMIYHO e(eKTUBHHMH, 3 II€I0
METOI0 JIOCHIJJHUKW BHU3HAIOTh HANpPSM CKOPOUYEHHS
[I0000BOI  ToCHiTaNi3aMii Ta amMOyJaTOpHE JIIKyBaHHS
[22].

Ominka e(eKTUBHOCTI  IHTErPOBAHOI  MEIMYHOI
JIOTIOMOTH MO€ IPOBOJUTHCH 3a I’ SITbMa 1HAUKAaTOpaMH,
3MICT SKHX iACHTU]IKYE: 3a0OBOJICHICTh MAII€HTIB 1 TKICTh
iX OKHTTSA; HACHiAKA I 370pOB’S; KOPHCTYBaHHS
MEIWYHUMH TIOCITyTaMu; (piHaHCOB1 pe3yibTaTi [23].

JocsarHeHHS 1HTErpoBaHOi JOMOMOTH BUMAarae, oo
MEHEeKepH OXOPOHH 3/I0pOB’S Ta IHIINX TOTUIHUX
CEKTOPIB, AKi 3aiMalOTHCS TTAaHyBaHHIM, (hiHAHCYBAaHHIM
1 HAIAHHSIM MEIUYHHUX 1 COIIAJIbHUX MTOCIYT, MaJIH CIILIbHE
0adyeHHs, BUKOPHCTOBYBAJIM MOXKJIHMBOCTI aJeKBaTHO W

y3rOJDKEHO  pearyBaTH  Ha  MOTOYHI  BUKIIUKH,
JEMOHCTPYBaJIM  TOEAHAHHA  TEXHIYHOTO  JIOCBiAY,
aJanTUBHUX  CTparerii 1  CWIBHMX  HaBHYOK
Mi)KOCOOUCTICHOTO CIIJIKYBaHHS, KepYIOUHCh

[IEHTPAIEHUM OpTaHi3alliifHIM IPUHIIMIIOM — iHTEpecaMu
margienra [24].

BucHoBku

1. PesympTaraMu [IOCHiKCHHS BCTaHOBJICHO, IO
cranom Ha 2023 pik y 3I0poB’i HaCElNeHHS CBITY
BIJI3HAYAETHCS 3POCTAHHS 3arajlbHOTO Tsraps XBOpoO Ha
T KPU3OBHX MOAIN Ta IETEPMIHOBAaHUX YNHHUKIB PU3HKY
3axXBOpIOBaHb. HacnmigkamMu cTa€ MepeHaBaHTAXKCHICTh
CUCTEM  OXOPOHU 3JIOPOB’, iX  HECTIPOMOXKHICTH
3a0€e3MeUnTH JIOCTYIHICTb, MOCJTiIOBHICTb,
0e3mepepBHICTh METUYHOT TOTIOMOT'H MallieHTaM. BUHUKa€e

HEOOXimHICTE TpaHchopMarii cucreMm,
MOJIEJIIMU IHTETpaIlil MeIIYHOI JOIOMOTH.

2. Iloka3zaHo, 1m0 OOIPYHTYBaHHS Ta 3aIPOBAKCHHS
iHTerpanii y cdepy OXOpPOHH 3I0pPOB’S 3alpPOIIOHOBAHO
ABTOPUTETHIMH MIKHApPOAHUMH IHCTUTYHiSMH, JOCBIZ
SKHX MOXe OyTHM TOKJIaJeHO B OCHOBY pPO3pOOKH
BITUM3HSIHUX MOJENEH SK TakuX, L0 3a0e3NnevyroTh
Oe3repepBHE HAJaHHS MOCIYT HACEJICHHIO 31 3MIIHCHHS
300pOB’ Ta 30epekeHHs 370pOB’S, MPOQITaKTHKA
3aXBOPIOBaHb,  JIarHOCTHKH,  JIIKYBaHHSI  XBOpPOO,
peabumiTaIlii Ta MaxiaTUBHOI JOTIOMOTH, CKOOPIMHOBAHUX
Ha PI3HUX PIBHAX 1 B PI3HUX MICIIX HATaHHA MEIUIHOL
JIOTIOMOTH, BiJIOBITHO 1O TOTPed IIOACH TPOTATOM
YCBOTO KUTTSL.

3. VYZOoCKOHaleHHS CHCTEMH OXOPOHH 3I0pOB'S
BUMAarae Mojelieil iHTerpamii 3a pi3HUMH acCHeKTaMH:
PO3BHUTKY TMAI[iEHT-OPIEHTOBAHOI MEIUYHOI JTOMOMOTH;
KOOpAMHAII MDK KIJIbKOMa IOCTadaJlbHUKAaMH abo
KOMaH/JaMH 3 HaJaHHS MeJWYHHUX IIOCIYT; CTBOPEHHS
KOMITETEHTHOI poO0U0i CHITH B CKJIaJi PaIiBHUKIB chepn
OXOPOHH 3/10pOB’sI Ta MPAIIBHUKIB 1HIINX CITy0 rpomMaan
H CeKTOpiB EKOHOMIKM Ha yMOBax IX CHiBOpami Ta
MApTHEPCTBA, BUKOPUCTAHHS EKOHOMIYHO e(eKTHBHUX
MEXaHI3MIB  IHTeTpamii Ta OI[HKH eQEeKTHBHOCTI
IHTErPOBAHKUX MOJICIICH AOTIISY.

4. 3’scoBaHO, IO JIigepd I MEHEIKMEHT 3aKiIajiB
OXOpPOHH 3IOpOB’Sl Ta IHIIMX JOTHYHHAX OO METUIHOL
CHCTEMH TPOMAJCHKHX 1 JepKaBHUX IHCTUTYIIH MAaroTh
OYOJIUTH PO3BUTOK MOJCHEH iHTerparii MeIuuHOl
JIOTIOMOT'H, aJICKBAaTHO 1 Y3roJI)KEHO pearyoun Ha MOTOYHI
BUKIMKA Ta  BUKOPDUCTOBYIOYM  CHJIBHI ~ HAaBHYKH
MDKOCOOMCTICHOTO CHIIKyBaHHS, Ha KOPHCTb IHTEPECIB
TNari€exHTa.

IlepcneKTHBY MOJAIBIINX AO0CTiTIFKEHD ITOJISITAIOTH Y
po3po0Ilil BITYM3HSHUX MOJCNEH iHTerpamii MeIUIHOl
JIOTIOMOTH 3 OTJISIAY Ha Pe3yJbTaTH IPOBEACHOTO aHaMi3y
Ta 3 ypaxyBaHHSAM OCOOIHMBOCTEH HAliOHATBFHOI CHCTEMHU
OXOpPOHH 37I0pPOB’Sl B TIEPiOA 30BHIMIHIX HECHPHUATINBUX
BUKITMKIB JIJIS1 3/I0pOB’ S HACEJICHHSI.

Konguiikt  iHTepeciB.  ABTOpH  [eKIapyroTh
BIZICYTHICTh KOH(QIIIKTY iHTEpeciB, 30kpeMa (DiHAHCOBHUX,
OCOOHMCTICHUX YM IHIIUX, IO MOTJM OM BIUIMHYTH Ha
MPEJICTABIICHE JOCIIPKEHHS 1 HOTO Pe3yJIbTaTH.

®dinancyBannsa. JocnipKeHHS TpoBoAmiIocs 0e3
(hiHaHCOBOT MIATPUMKH.

30KpeMa, 3a
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Peztome. Mema 00cnioiicenHa — gusuUmMU CYYACHI HAYKOGI MeHOeHyii uooo
ocobaugocmel 6NAUGY KUCLIOMHUX HANOI8 HA pe3ucmeHmuicmoy emani 3y0is, a
MaKoMc BUSHAUUMU B3AEMO38 A30K MINC YACMOMON iX BXHCUBAHHA, CMAHOM
meepoux mKaruH 3y0ie, pieHem 2inepecmesii ma Kapiecpe3ucmeHmHicmio.
Mamepian i memoou

3oitichumu  cucmemamuuHull NOWYK [ ONPAYIOBAHHS HAYKOBUX Odcepel 3
nOOANbWUM — AHATI30M — OGHUX U000  pe3yIbMAmueHOCMi  NiKY8AIbHO-
npoQinakmuyHux nioxooie y nayieHmis, AKi 8X#CUBAIOMb KUCIOMHI Hanoi ma
BUSHAYUEHO B3AEMO38 A30K MIdC YACMOMOI IX BXHCUBAHHA, CMAHOM MEEPOUX
MKaHuH 3y0is, pigHem cinepecmesii ma Kapiecpe3ucmeHmHicmio.

Pesynomamu. Ilpoananizosano docmynHi Haykoei Odcepena aimepamypu ma
V3a2anbHeHO OAHI W000 CYHACHUX NiOX00i8 00 NPO@IIaKMuKu ma Kopexyil
nopyulenb pPesuCmeHmHoCmi emani 3y0ie y ocib, SKi pe2ylispHO 6lCUBAIOMb
niocono0xceni Hanoi. BcmanosieHo, wo po3eumox OemiHepani3ayiuHux 3MiH
eMani 3Ha4HO0 MIpOI0 NOB A3AHUL I3 YACMUM CHOMCUBAHHAM HANO0IB, SKI
MiCmams KUCIOMU ma YYKpUu, wo npu3600ums 00 3HUICEHHS MIHepanbHOL
cmiukocmi meepoux mranun 3y0ie. /losedeno, wo nposedenHs npoQiiakmuyuHux
3ax00i6 Oe3 YypaxyeauHs 6NAUSY XAPHOBUX (aKmopis, 30Kpema pecyiapHO20
BOICUBAHHA ~ NIOCONOONCEHUX  HANOi8, €  HeOOCMAamHbo  eheKMUSHUM.
Komnnexcnuii nioxio 0o npoghinakmuxu, skuii nepedbauae moougixayio
Xapyosux 36UY0K, BUKOPUCTNAHHIA PeMIHepani3y8albHUX 3dc00i8 ma niosuleHHs
Di6Hs 2I2IEHU NOPOJNCHUHU DOMA, MAE BAXCIUBE 3HAYEHHs O 30epedCceHHs
CMPYKMypu emani ma 3ano0icanus po3eumKy KapiosHUX ypaxiceHbs.

Bucnoeku. Ilposedenuii ananiz Haykosux o0ogicepen Ceiouumv, wjo peeyispHe
BIICUBAHHSL NIOCONLOONCEHUX HANOIB € BUANCTUBUM (PAKMOPOM PUSUKY ZHUNCEHHS
pe3ucmeHmuocmi emani 3y0ie ma po3eumxy deminepanizayitnux 3min. Kucromu
ma yykpu, wo 6éxo0samv 00 CKIA0y MAKUX HAanoig, CRpusiioms NOPYUIEHHIO
MIHEpanbHo20 Oanancy emani ma RiOSUWYIOMb IMOGIDHICMb GUHUKHEHHS!
KapiosHux ypaoicenv. [logedeno, wo epexmusHa npogiraxmuxa NOBUHHA
nepedbauamu KOMNJIEKCHUU nioxio, sAKull KI0YAE OOMEICEeHHS YACmOomu
CHOJICUBAHHA ~ NIOCONO0NCEHUX HANOIB, OOMPUMAHHS  HAAENHCHOI  2i2icHU
NOPOACHUHU POMA MA 3ACMOCY8AHHS PeMiHepanizy8anibHux 3acobis. Peanizayis
MAKUXx JiKy8anIbHO-NPOPINAKMUYHUX 3aX00i68 CHPUAE NIOBUWEHHIO CMIUKOCHI
emani 00 Ofi KUCIOMHUX akmopie i 3MeHuLye PUSUK PO3BUMKY RAMONOSIYHUX
3MIH MEEPOUX MKAHUH 3)0i8.

A STUDY OF THE EFFECTS OF ACIDIC BEVERAGES ON TOOTH ENAMEL

RESISTANCE AND THE EFFECTIVENESS OF PREVENTIVE MEASURES FOR

STRENGTHENING

Vatamaniuk N.V., Struk B.V.
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demineralization, dental caries,
enamel remineralization,
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Resume. Aim of the study is to examine current scientific trends regarding the
effects of acidic beverages on tooth enamel resistance and to determine the
relationship between the frequency of their consumption, the condition of tooth
hard tissues, the level of hyperesthesia, and caries resistance.

Materials and Methods. A systematic search and review of scientific sources was
conducted, followed by an analysis of data on the effectiveness of therapeutic and
preventive approaches in patients who consume acidic beverages, and the
relationship between the frequency of their consumption, the condition of hard
dental tissues, the level of hypersensitivity, and caries resistance was determined.
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Results. Available scientific literature was analyzed, and data on current

approaches to the prevention and correction of tooth enamel resistance disorders
in individuals who regularly consume sweetened beverages were summarized. It
was established that the development of demineralization changes in enamel is
largely associated with frequent consumption of acidic and sugary beverages,
leading to a decrease in the mineral resistance of hard dental tissues. It has been
proven that preventive measures that do not account for the influence of dietary
factors, particularly the regular consumption of sweetened beverages, are
insufficiently effective. A comprehensive approach to prevention, which involves
modifying dietary habits, using remineralizing agents, and improving oral
hygiene, is essential for preserving enamel structure and preventing the
development of carious lesions.

Conclusions. An analysis of scientific sources indicates that regular consumption
of sweetened beverages is a significant risk factor for reduced tooth enamel
resistance and the development of demineralization. The acids and sugars in such
beverages disrupt the mineral balance of enamel, increasing the risk of caries. It
has been proven that effective prevention requires a comprehensive approach,
which includes limiting the frequency of consumption of sweetened beverages,
maintaining proper oral hygiene, and using remineralizing agents.

Beryn. YV cywacHid TepameBTHYHIA CTOMATOJIOTIT
npobiema 30epe’KeHHs PE3NCTEHTHOCTI emaii 3yOiB
mocila€ OHEe 3 TPOBITHUX MiCIb, OCKITBKH €Mallb €
OCHOBHHUM 3aXHCHUM 0ap’e€poM TBEpOHX TKaHHH 3y0a BiJ
nmii  KapieCOTeHHMX 1 HEKapieCOTeHHWX  YWHHHKIB.
[opymieHHs MiHEpaIbHOI PIBHOBArW €Mali ITiJ] BIUIUBOM
€K30T€HHUX KHUCJIOT MpPU3BOAUTH JO 3HWKEHHA 11
KHCJIOTOCTIKOCTi, PO3BUTKY €pO3MBHUX ypakeHb,
HIBUILEHOT YyTJIMBOCTI 3y0iB Ta CTBOPIOE HEPEIyMOBU
JUIsl IporpecyBaHHs kapiecy [1,2].

MeTa fociizkeHHSl — BUBYMTH Cy4YacHI  HayKOBI
TEHJICHI] 1110]10 0COOJIMBOCTEH BIIMBY KUCIOTHHUX HAIOIB
Ha PE3UCTEHTHICTh emaii 3y0iB, a TakoXX BHM3HAYUTH
B3a€MO3B’SI30K MDK YacTOTOIO iX B)KHUBAaHHS, CTaHOM
TBEpAMX TKaHWH 3y0iB, piBHeM Timepecre3ii Ta
KapieCpe3UCTEHTHICTIO.

Marepiaa i meToau

3nidCHATH CHCTEeMATHYHUH IIOIIYyK 1 OIPAIIOBAHHS
HAYKOBHX JDKEpeN 3 MOJAIBIIMM aHATi30M JaHUX IIOJ0
PE3YJIbTATUBHOCTI JIIKYBTBHO-TIPO(ITAKTUYHUX MIIXO/1iB
y TAI€HTIB, sIKi BYKMBaIOTh KUCJIOTHI HAIOl Ta BU3HAYCHO
B3a€MO3B’ 30K MIXK YacTOTOIO IX B)KMBAHHS, CTaHOM
TBEpAMX TKaHWH 3y0iB, piBHEeM rimepecre3ii Ta
KapieCcpe3UCTEHTHICTIO.

PesysabTaTH AocaiizkeHHs Ta iX 00roBopeHHs

3a JaHMMH YHCIEHHHX JOCII/KEHb, YIIPOIOBXK
OCTaHHIX JIECATHIITH CIIOCTEPIraeThCsl CyTTEBE 3POCTaHHS
CIIO)KMBaHHS KHCIIOTHHX HaroiB, 30KpeMa Ta30BaHUX
0e3aIKOTONTFHIX HAIOiB, CHEPTeTHKIB, (PPYKTOBHX COKiB
Ta CHOpTUBHUX HamoiB [1, 2]. BinbliicTh i3 nuX HAaMoiB
XapaKTepU3yeTbCsl HHU3BKUM piBHeM pH, BHCOKOIO
TUTPOBAHOIO KHUCIIOTHICTIO Ta 3HA4YHUM EPO3UBHUM
MTOTEHITiaJIOM, 110 3YMOBIIIOE IXHIO 3aTHICTb BHKJIMKATH
JeMiHepalizalifo emalli HaBiTh 33 KOPOTKOYaCHOTO
BILTHBY [3,4].

JloBeneHo, 110 peryispHAN KOHTAaKT KHCJIOTHUX
HaIoiB 3 MOBEpXHEI0 3yOiB NPU3BOJAWTH A0 BHUMHBAHHS
ioHIB Kanmblito Ta (ochopy 3 KpHCTAIIYHOI PELITKH
TiIpOKCianaTuTy, MOPYIISHHS TMPOLECIiB  MPUPOIHOI
peMmiHepamizamii  Ta  IIPOTPECyHUYOro SHIKCHHS

pesucrentHocTi emami [5]. Huska ekcrepuMeHTanbHUX
JIOCHI/DKeHb ~ TIOKas3aja, [0  HaBiTh  PO3BEIEHI
0e3aJIKOTOJIFHI HAITO1 3/IaTHI 3MEHIITYBATH MiKPOTBEPIICTh
emaJi Ta 3MiHIOBaTH 1l moBepxHeBy Mopdoorito [6].

Ocob6nmBoi1 akTyanbHOCTI JaHa IpoOiema HaOyBae
cepen 0cib MOJIOAOTO BiKy, 30KpeMa CTYICHTCHKOI MOJIOI.
[leBHa  kaTeropis  HaceleHHA  XapaKTepPH3Y€EThCS
MiABUIEHHM  pPIiBHEM  CIIOKMBAaHHSA  KHCIOTHHX 1
IYKPOBMICHMUX HAamoiB, M0 4YacTO MOETHYEThCS 3
HeperyJsipHUM XapuyBaHHSM Ta HEJIOCTAaTHBOKO YBarok
110 TIPO(ITAaKTHKH CTOMATOJIOTIYHUX 3aXBOPIOBaHb [7]. 3a
JMAHUMU KJITIHIYHUX CIIOCTEPESIKEHb, y MOJIOIUX O0Ci0
YacTillle BHSBJISIOTHCS IIOYATKOBI TPOSBU E€PO3MBHHUX
ypaXeHb eMaii, sKi Ha paHHIX eramax MaloTh
Oe3cumrToMHU# Iepeoir [8].

Kriniuao, epo3is emali Ha IMOYATKOBHX CTafisx
MIPOSIBIISIETHCST BTPATOIO TPHUPOTHOTO ONHCKY, MAaTOBICTIO
MOBEPXHI Ta MiABHIICHHAM ii NMpoHUKHOCTI. [Tomampe
NPOTPECYBaHHS ITPOLECY CYHPOBOIKYETHCS PO3IBHUTKOM
rinepecte3ii 3y0iB, 10 3HAYHO 3HMXKYE SIKICTb J>KUTTS
MAaIfiEeHTIB 1 YCKIAQJHIOE TMPOBEIACHHSA  TIri€HIYHUX
nporenyp [9,10]. loBeneHo, 110 geMiHepatizoBaHa eMab
€ OLTBII ypa3NHMBOIO JIO Aii KapieCOreHHUX (haKTopis, L0
crpusie 3pOCTaHHIO ToKa3HMKiB iHaekcy KIIB HaBiTh y
Mosoaomy Bimi [11,12].

BaxnuBy pomp y MATPUMaHHI  MiHEPAIBHOTO
roMeocTasy emai BiZirpae ~ poToBa  piAMHAa,
MiHepasi3ylounii MOTeHIiall SKOT MOXe 3HaYHO BapiloBaTH
3aJIe)KHO BiJl BiKY, Xap4OBUX 3BHYOK Ta (PYHKIIOHATHHOTO
crany opranismy [13]. TlopyuieHHst piBHOBaru Mix
JEMiHepalizallielo Ta peMiHepalizalli€ero, 3yMOBIICHE
YaCTHM KHCJIOTHUM HABaHTKEHHSM, IPU3BOIUTH [0
BUCH@KECHHA  3aXUCHHX  BJACTUBOCTEH  CIMHM  Ta
MPOTPECYBaHHs epO3UBHHUX TIportieci [14].

HesBaxkaroun Ha 3HAYHY KUIBKICTB JIOCIIIXKCHB,
NPUCBSIUEHNUX KHUCJIOTHIN epo3ii emaiti, OLIbLIICTh i3 HUX
Mae abo0 CyTO eKCIepUMEHTalbHHH, ab0 BHKIIIOYHO
KJiHIYHUH xapakrep [15]. [Ipu uboMy HemocTaTHBO yBaru
NPUALTSIETbCS KOMIUIEKCHOMY IJIXOXy, SIKUH IO€IHYE
aHaJli3 Xap4oBUX 3BUYOK, KITiHIYHY OI[IHKY CTaHy TBEPAUX
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TKaHUH 3y6iB Ta CKCIICPUMCHTAJIbHEC MOJACIHOBAHHSA

KHCIIOTHOTO BIUIMBY B yMOBaX, HaAONWKEHUX 0
¢isiomoriunmx [16,17].
Oco6nBo MEPCIIEKTHBHAM HAIpSIMOM €

eKCTIEpUMEHTAIbHE JIOCHTI/DKEHHS LUKIIYHOTO BIUTUBY
KHCJIOTHUX HAmoOiB 1 IITYYHOI CIHWHHU, IIO JO3BOJISE
MOJIETIOBATH MIPOIECH IeMiHepati3allii Ta peMiHepai3arii
eMalli, OIHIOBATH CTYIiHb MOIIKO/KCHHS TBEPIUX
TKaHUH 3yOiB Ta TOpPIBHIOBATH E€PO3MBHUI IMOTEHIiaN
pizux HamoiB [18,19]. Takuii miaxin 3abe3nedye OLIbII
MINOOKE PO3YMIHHS MEXaHI3MIB VIIKOKEHHS eMaji Ta
CTBOPIOE HAYKOBE MIIIPYHTS JUIS pO3pOOKH e(eKTHBHUX
pohiTAKTHYHHUX 3aXO]IiB.

BopHowac d4uCneHHI JOCHIIPKEHHS IATBEPIUKYIOTH
e(eKTUBHICTH peMiHepalizyrounx i GTopBMicCHHX 3ac00iB
y TIIBUINCHHI PE3UCTEHTHOCTI eMaimi Ta 3MEHIICHHI
HEraTMBHOTO BIUTMBY KucioTHHX ¢akropis [20]. Ile
3YMOBITIOE TOUUIBHICTE OOTPYHTYBaHHS MPOQITaKTUIHIX
peKoMeHIamii Ha OCHOBI OTPUMAaHUX KIIHIYHAX 1
€KCIIEPUMEHTAILHUX PE3YJIbTATIB.

TakuM 4YMHOM, JOCHI/DKEHHS BIUIUBY KHCIIOTHHX
HATOIB HAa PE3MCTEHTHICTh eMaii 3yOiB y IMOETHAHHI 3
OLIIHKOIO KIIHIYHAX IPOSIBIB rinepecresii,
KapiecOoJIOTIYHOTO  CTaTycy Ta eKCHEePHMEHTAILHUM
MOJIEIIIOBAHHSIM KHCJIOTHOTO BIUIMBY € aKTyaJbHUM,
HayKOBO OOTPYHTOBaHHM 1 Ma€ BaKJIHMBE IpPaKTHIHE
3HAYEHHA JJIs Cy4acHOI TepaneBTUIHOI CTOMATOJIOT ],

3a oCTaHHI TPH ACCATWIITTS CHOXKUBAHHS «COTOAKHX)»
ab0 «IiJCONOMKEHUX I[YKPOM HAIOiB», BKIIOYAIOYH
ra3oBaHi 0€3aJKOTOJIBHI HATIOl, CIIOPTHBHI Ta €HEPTeTHYHI
Hamoi, (QpyKTOBi Hamoi Ta MiACONOMKEHY OYTHIBOBAHY
BOY, pi3ko 3pocio [21, 22]. TliaconomxeHi Harmol MoaHs
CHOXHBaOTh 66% mitedt Ta 77% mimmitkie [23]. Cepen
JOPOCIMX Ta MIUIITKIB BHSABICHO, IO YOJOBIKH
CIIOKMBAIOTh OiNbIIE MiICONOMKEHNX HAIOIB, HIXK KIHKH
[23, 24]. XKinku crapiioro BiKy CIOKHBaIOTh HAHMEHIY
KUTBKiCTh (42 Kamopii Ha JICHB), a HAWUBUINI MOKa3HUKH
cnoxuBanHs (70%) cmocTepiraroTeCsi 'y  MiJUTITKIB
4oIoBiuoi crati BikoM 12—-19 pokis (273 kanopii Ha 1eHb)
[24].

CHoXuBaHHSA  ITACOJIOKEHNX HaIoiB TaKOX
B33a€MOIIOB’SI3aHE 3 TIOTAaHUMH Xap4YOBHMHU 3BHYKAMH,
301IBIICHHAM Baru, OKUPIHHAM Ta AiadeToM 2-rO THILy,
NEePEeBAXKHO Y JIOPOCIIUX, alle TaKOX CHOCTEPIraeThCs y
nitedt ta mignitkiB [24]. IlocriliHe BXXMBaHHS ra3oBaHOI
BOJM CTBOPIOE KUCJIOTHY BaHHY i 3yOiB [25, 26]. Ls
pO3M'sKIIEHa ~ AUISIHKA — 11eajlbHO  MIiIXOMUTH  JUIA
MIpOHMKHEHHs OakTepii. Kpim Toro, mykop, 1o MicTuThes
B Ta3oBaHii BOMi, TIEPETBOPIOETbCS HA  KHUCIIOTY
GakTepisiMu Ha 3y0ax, CIPUYMHIOIYN €po3ifo, KA 3aBJae
3HAYHOI KoM 3yOHiN emali, 0cOOIMBO cepes MOJOMIL
[26, 27].

Y cydacHmx yMmoBax TpoOieMa  30epexeHHS
pe3ucTeHTHOCTI emam 3y0iB  HaOyBae  ocoOmmBoOi
aKTyaJbHOCTI y 3B 53Ky 31 3HAUHUMH 3MiHAMH Xap4OBUX
3BUYOK HAceJIeHHS. | OJHMM i3 KIIIOYOBUX YMHHUKIB, IO
HEeraTWBHO BIUIMBAIOTh Ha TBEpZAl TKaHUHU 3yO0iB, €
peryJispHe BXHBAaHHSA HAmoOiB 13 BHUCOKMM BMICTOM
OpraHiyHMX 1 HeopraHiuHux kucior [26,28]. 3pocranHs
CIIO)KMBaHHS Ta30BaHMX, CHEPreTHYHHX, CIIOPTHBHUX
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HamoiB, a TakoX (QPYKTOBUX COKiB, CMy3i Ta
(hepMEHTOBaHMX TPOAYKTIB MPU3BOJUTH O 30UIBIICHHS
YaCTOTH KUCJIOTHHX aTaKk Ha eMajlb, L10, Y CBOIO 4Yepry,
3YMOBIIIOE 3HIDKGHHS 1ii MiHepambHOI IMUIBHOCTI Ta
pesucrentHocrti [29, 30].

Emane 3y6iB, Oymyud HaWOUIBII MiHEpasi30BaHOIO
TKaHUHOIO  OpraHi3My JIIOIMHH, BHUKOHYE 3aXHCHY
¢dyHkuito moao nentuny ta mynbenu [30]. [Ipore 1 Bucoka
MiHepaii3amis BOJHOYAC BH3HAYa€ BPasJMBICTh [0
KHCJIOTHOTO BIUIMBY. KOHTakT emayi 3 HamosiMu, IO
MaroTh HU3bKMH piBeHb pH, chopuuuHsIE€ mNOPYIIEHHS
piBHOBarm MK  TIpoliecaMH  JieMiHepauizamii  Ta
peminepanizamii [30, 31, 32]. 3a ymoB uacTtoro abo
TPUBAJIOTO BIUIMBY KHCJIOT peMiHepalli3ylounid MOTeHIlial
CITMHU BUSIBISIETBCS HEJOCTaTHIM, HIO HPH3BOIUTH O
NOCTYIIOBOI ~ BTPAaTH  MIiHEpAIbHAX  KOMIIOHCHTIB
MOBepXHEBHUX mrapiB emaui [31, 32, 33].

Xoya emanp Mae BHPaXEHY TBEPIiCTb, BOHA TAKOX
OJJHOYACHO KPHXKa Ta CX0Xka Ha CKJIO, TOMY 3 LIUX NPUYHH
MOYXK€ 3/1aBaTUCS CXHIBHOIO 0 pyiiHyBanas [33].
HesBakaroun Ha 1e, eMalb MOXE BHUTPUMYBATH
HaBaHTaxxeHHs ToHa] 1000 H kinbka pa3iB mpoTsroM aHs
[33]. 3aranpHa MiKpOCTPYKTypa eMali chOpMOBaHA TAKUM
YHHOM, MO0 ajanTyBaTuCs /A0 TAaKUX HaBaHTa)XXEHb.
L{poMy Takok CpHsSIE MiATPUMKA €TACTHYHOTO JEHTHHY Ta
TaKi CTPYKTYpH, 5K MyYKH eMaJi Ha JeHTHHHO-EMaJIbHOMY
3'ennandi [33].

3a JaHMMH YHUCIIEHHUX KIIHIYHHUX 1 €IT11eMIOI0TTYHUX
JIOCTI/IKeHb, YaCTOTa ePO3iMHUX YPaXXeHb eMai B Pi3HUX
KpaiHax konmuBaeThes Bin 20 % 1o 45 %, a cepen miTiTKiB
Moke mocsrata 60 % [34]. Lle 3yMOBIIOE ITiJBUIIECHUIHA
iHTepec A0 BHBYCHHS (DaKTOpPIB PHU3UKY, MEXaHi3MIB
PO3BUTKY €po3ii Ta MouyKy eeKTHBHUX MPOQITaKTUIHUX
3axomis [35].

Oco0nuBy HEOE3MEKy CTaHOBHTh T€, IO 3HAYHA
YacTHHA HamoiB, SKi MalOTh BHPAXEHUH EpPO3UBHHUI
MOTEHIia)l, CIIPUHMAIOThCS HACEJICHHSAM SIK «Oe3redHi»
a00 HaBITh «KOPUCHI» ISt 3710poB’s [36]. DpyKTOBI COKH,
BiTaMiHHI BO/IM, 130TOHIYHI Ta epMEeHTOBaHI HAIOI YacTO
PEKOMEHIYIOTECS SIK CKJIQJOBA 3[0POBOI0 XapyyBaHHS,
HE3BaKAIOUM Ha IXHIO BHCOKY KHCIOTHICTH Ta 3/IaTHICTbH
XeJIaTyBaTH iOHH KaubIito [36].

3HW)KEHHS  PE3UCTEHTHOCTI  €Mali  BHACIIJIOK
KUCJIOTHOTO BIUIMBY HAlOIB € BaXIIMBOI KIIHIYHOIO
MpoOJIEMOI0, OCKIJIbKH IMOYATKOBI MPOSBH €po3ii 4acTo
MaroTh  OE3CHMNTOMHHWHA  mepedir 1 3alMIIaloThes
HEMOMIYEHUMH SIK  MallieHTaMHd, TaK 1 JIKapsMu-
cromaronoramu [36].

Ha panHiX cramisix epo3uBHI 3MiHM OOMEXKYIOTHCS
MOBEPXHEBUM pO3M’ SIKIICHHSM €Mali Ta BTpaTor il
OJMCKy, TIPOTE 32 BiICYTHOCTI CBOEYACHOT MPODITaKTHKH
TIpOIIeC IPOTPECYE 3 YPAKESHHAM TITHOMINX IapiB eMa Ta
3alydeHHAM JeHTHHY. Lle NpH3BOOMTH 1O PO3BHUTKY
rimepecresii, MiABHIIICHOTO PHU3UKY Kapiecy, MOPYIICHHS
OKJTIO31MHUX CITIBBITHOMIEHDL 1 TOTIPIIEHHS €CTeTUYHHX
xapakTepucTuk 3y6is [37, 38].

Pe3ucreHTHICTh eMaii BH3HAYAETBCS JUHAMIYHOIO
piBHOBaroro MDK mporecamMH JieMiHepaizaiii Ta
peMiHepamizailii, sKi IMOCTIHHO  BiIOYBalOThCI B
MOPOXKHUHI poTa. 3a HOPMAJIBHUX YMOB IIi IIpoOLEecH
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mepedyBaloTh y OamaHci, 1mo 3abesmeuye 30epeskeHHs
CTPYKTYPHOI HUJIICHOCTI Ta MiHEPaIbHOI MIUTFHOCTI €MaJTi.
[opyuieHns i€l piBHOBar# miA BIDIMBOM 30BHIMIHIX a00
BHYTPIIIHIX YWHHWUKIB MPU3BOAWUTH OO MPOTPECy0dol
BTPATH MiHEPAJHHUX KOMIOHEHTIB i 3HIDKEHHS CTIHKOCTI
emMaJi 10 yIkoukeHs [39].

CruHa € KII090BUM (pakToOpoM, 110 BU3HAYAE CTIKICTh
eMaJl JI0 KHUCJIOTHOTO BIUIMBY, BHKOHYIOUM (QYHKIIT
MEXaHIYHOTO OYMIIEHHsS MOBEpXHi 3y0iB, HeHTpamizawii
KHCIJIOT 3aBISIKH Oy(epHHM cucTeMaM Ta 3a0e3leueHHs
peMiHepaitizanii 3a paxyHOK Kanblito, Gochary i OiIKiB

[40].
SHMKEHHS KUIBKOCTI abo SKOCTI  CIOMHH, IO
CIIOCTEpITaeThCs mpu JleTiapaTartii, GbizmaHIX

HaBAaHTAKCHHAX, JCSIKUX COMAaTHYHUX 3aXBOPIOBAHHIX
abo mpuiioMi METUKAaMEHTIB, 3HAYHO MiJBUILYE PU3UK
JeMiHeparizamii. Y TakMx yMoOBax HaBiTh IOMipHE
B)KMBAaHHS KHCJIOTHUX HAIlOIB MOXE MAaTU BUPAKEHUH
HETaTHBHUI BIUTUB HA TBEP/i TKaHUHH 3y6iB [41].

KucnotHi Hanoi xapakrepu3yroTscst HU3bkuM pH (2,3—
4,5), mo 3HAYHO HIDKYE KPUTHYHOTO PIBHS Ui eMalli
3y0iB. HaBiTh KOPOTKOYACHHI KOHTAKT €Malli 3 HATIOSIMH 3
HU3BKUM pH MoOXe mNpH3BOAWNTH 10 IOBEPXHEBOI
neminepanizarii [42].

JloBeneHo, 10 4YacTOoTa CHOXKHMBAHHSA KHCIOTHHX
HamoiB Ma€ OUIBIIMI BIUIMB Ha PO3BHUTOK €po3ii, HIX iX
3arabHUl  00’eM. PerymsipHe B)XUBaHHA  HAIlOiB
MaJICHBKUMH KOBTKaMH a00 TpuBaJie yTPUMYBaHHA X y
POTOBIfi  MOPOXKHUHI ~ NPU3BOJUTH  JIO  MOBTOPHUX
KUCIIOTHUX arTaK, W0 He Ja€ CIWHI  BiTHOBUTH
MiHepasbpHuit Oatanc [43].

AKTyanpHICTh  MpOOJEMH  TOCHIIIOETBCS — TaKOX
HETaTHBHUM BIUIMBOM KHCJIOTHOTO CEpElOBHINA Ha
Cy4acHi pecTaBpalliiiHi marepianu. TpuBanuii KOHTaKT i3
KHCJIOTHUMHU HAlOSIMH 3HIXKY€ MIIHICTh KOMITO3UTHHX
MarepiaiiB, CHpPHUs€ PO3YNHEHHIO CKJIOIOHOMEPHHUX
[IEMEHTIB Ta TOTIpIIye aare3iifHi BuacTuBocTi mioMO. Lle
3YMOBITIOE CKOPOYCHHS TEPMIiHY CIYXOW pecTaBpamiii Ta
MiIBUIMYyEe TOTpedy B IMOBTOPHHUX CTOMATOJIOTIYHHUX
BTpy4aHHsX [44].

Oxpemy yBary Ciig MNOPUIUIATA JUTSYOMY Ta
HIJUTITKOBOMY BiKY, KOJIM IPOLIECH MiHepaJti3allii emaiti e
HE 3aBeplICHi, a XapyoBl 3BHYKH XapaKTepU3YIOThCS
BHUCOKHUM DIBHEM CIIO)KMBAHHSI COJIOAKHMX 1 KHCIOTHHX
HaroiB. Y 1ieli epioJ1 eMajb € MEHII Pe3UCTEHTHOIO JI0 Jii
KHCIJIOT, IO CTBOPIOE IeperyMoBH sl (opMyBaHHS
€pO3MBHUX YpaXXEHb YK€ B MOJIOJOMY BiIi Ta ix
MIPOTPECYBAHHS B ITOJIAJIBIIOMY.

VY 3B’S3Ky 3 BUKJIAACHUM, BHBUCHHS BIUIMBY PI3HHX
BH[IB HANOiB HAa PE3UCTCHTHICTH eMalli 3y0iB, a TaKoX

OImiHKa  e(eKTUBHOCTI  MPO(DIMaKTHYHUX  3aXOJiB,
CIpSIMOBAaHMX Ha 11 3MIIHEHHs, € HaJ3BUYalHO
aKTyaJbHHM  3aBJAaHHAM  CydYacHOi  CTOMATOJOTii.

OTpuMaHi JaHi MarOTh BOXKIIMBE MTPAKTUIHE 3HAYEHHS JIJIS
PO3pOOKH HAyKOBO OOIPYHTOBAHHX PEKOMEHIAIIIH 11010
pAIliOHAILHOTO ~ CIIO)KMBAHHS ~ HAIOIB,  ITi{BUIICHHS]
00i3HaHOCTI TMALliEHTIB Ta onTUMi3auii NpodiIaKTHIHUX
mporpam, CIpsIMOBAaHUX Ha 30€pEeIKCHHS TBEPIAMX TKAHHH
3y0iB

[cHYIOTh JJOKa3u TOTO, IO MOIIUPEHICTh SPO3UBHOIO

3HOIITYBAHHS 3POCIIA 32 OCTaHHI JECATIITTS ITapalelbHO
31 30UTBIICHHSAM CIIOKHWBAaHHS KHCIIUX TPOIYKTIB
xap4yyBaHHS Ta HamoiB [45]. Meraanamiz 2015 poky
moKasas, o y cBiTi ~30-34% niTel Ta MiATITKIB MArOTh
NpUHAliMHI  OOHY epo3ifo 3y0iB, a HaliOHAJbHI
ormutyBanHss B CIIIA mnoBigOMISIIOTH TIPO  piBEHb
nommpeHocti 45-80% cepen nopocnux [45, 46]. Xoua
6arato (hakropis crpusaoTh ET3 (BKIIOYAI0OUH IITYHKOBHIH
pedutoke Ta mpodeciiiHi KUCIOTH), Xap4oBi KHCIOTH €
OCHOBHOIO 30BHIITHBOIO MPUIUHOIO [47]. EmigeMionoriyni
JIOCII/DKEHHST TIOB'SI3yIOTh YacTe B)KMBAHHSA T'a30BaHUX
0e3aJIKOTONIFHIX HANoIB Ta (PPYKTOBUX COKIB 31 3HAYHO
BUIIOI0O HMOBIPHICTIO PO3BHTKY €pO3MBHOIO CTHPAHHS
[48]. [TpuMmiTHO, TIO0 dYacTe BKUBAHHSA KHCINX HAIOIB
(momus abo Kimbka pa3iB HAa [€Hb) € BHUPIMIAIBEHUM
(hakTOpOM PHU3UKY PO3BUTKY €po3ii 3y0iB cepeqHbOTO Ta
TSOKKOTO CTYICHS SK y AiTell, Tak 1 B gopociux [48].
HaromicTb, B)KMBaHHS MOJIOKA Ta HOTYPTY Ma€ 3aXMCHHN
eeKT, 110 I IKPECITIOE POJIb CKIIaLy pariony B epo3ii [49].

«310poB» KHUCII HAIoi: T'POMAACHKICTh CXHJIbHA
ACOIIIFOBATH €PO3il0 3y0iB 3 0E3aIKOTOJBPHIMH HAMOSMHU
(ra3oBaHMMH HAIOSIMH) Ta HUTPYCOBUMH (QpykTamu [50].
Y BiIMOBiNE Ha 3aHETIOKOEHHS IIIOJIO 3/I0POB'sl, TIOB'sI3aHE
3 IyKpoM, 0araTto CHOXMBadiB INEpeHIuId Ha Haroi, oo
MIPOAAIOTHCS AK 3[JOPOBIMI ATBTEPHATHBH, TaKi SK YUCTI
(pYKTOBI COKH, CMy3i, CIIOPTHUBHI Hamoi, apOMaTH30BaHi
BiTaMiHHI BoaW, KoMOyda (QepMmMeHTOBaHMI dHail) Ta
ra3oBaHi Boau 0e3 mykpy. Lli Hamoi yacTo cripuitMaroThCs
SK TOXHBHI a00 Oe3meuHi [uis 3y0iB, OCKIIBKH BOHH
MOXYTh MICTUTH BiTaMiHHM, aHTUOKCHJIAHTH ab0 HEe MaTu
nomaHoro mykpy. OmHaK KHCIOTHICTh HE € BHHSITKOBOIO
PHCOI0 COJIONKMX Ta30BaHMX HaMoiB: 0Oarato 3 LUX
«3I0pOBUX» HamoiB MatoTb pH 3HauyHO HIKYMI 3a
KPUTUYHUN 711 eMaii ~5,5 Ta MICTATh OpraHiuHi KHCIOTH
(Hanpukiaza, TMMOHHY, SIOTydYHY, BYTUIbHY, OITOBY), SIKi
MOXYTh JAEMiHepali3yBaTd CTpyKTypy 3yba [46].
Hanpuknman, pH  ymakoBanmx  QpykTOBHX  cMy3i
BUMIpIOBaBcs MpuOIu3Ho 3,6-3,7, Boja 3 BiTaMiHAMH MaJia
pH npubnuzso 3,2-3,6, a yaii komMOy4a MOKE MaTH KUCITH
pH 1m0 2,5-3,5 (HeoOximHO Is  3amoOiraHHs
OakTepiaibHOMY TICYBaHHIO i 9ac GepmenTariii. bararo
TaKUX HAmoiB TaKOX MalTb BHCOKY THTPYBaHY
kucinotHicte (TA) — 11¢ 03Hayae, MO BOHU MOXYTh
NpOTUCTOSITH 3MiHI pH npu po3BezieHHi abo HerTpamizamii
— 3aBasgku Oydepusaiii CBOIM KHCIOTHUM BMiCTOM.
Bucoka TA mMoxe IPOIOBXUTH epo3iliHy aTaKy Ha eMallb,
HAaBIiTh sIKIO ouaTkoBuil pH xerro Bumuit [47-50].

Ha croroaHinmin 1eHs K01eH KOMIUIEKCHUI OIS HE
30ceperKyBaBcs Oe3mocepeqHb0 Ha eposii 3y0iB Bif
HATIOIB, [0 PEKJIAMYIOTHCS K KOopHcHi. [TomepenHi ormsan
po3risimany Ge3alKOTONBHI Hamoi Ta 3arajbHi XapdoBi
KHUCIIOTH, aJie IJIeCIPIMOBaHUI CHHTE3 MOXKE JIOTIOMOI'TH
CTOMATOJIOTaM KOHCYJIbTYBATH IALII€HTIB, SKi BBAXKAIOTh,
10 POOJISATH 30pOBUI BUOID.

BucHoBku. PeryisipHe CHIOXHBAaHHS KHUCJIOTHHUX Ta
MIiZICOJIOMKCHUX HAMOIB CIPUYHMHSE JIEMiHEpaTi3allito
eMalli, 3HIKEHHS Ti KHUCIOTOCTIMKOCTI Ta IiJABHILEHHS
rinepectesii, MO OCOOJMBO aKTyalbHO Cepel MOJOAI Ta
cryzneHTiB. Yacrora Ta cnoci® BXXHMBaHHS TakMX HaIoiB
BU3HAYAIOTh PU3MK PO3BUTKY €PO3MBHUX ypaKeHb, a paHHI
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MIPOSIBY YaCTO 3AIMINAIOTHCS HenoMmiueHUMU. [Topyienns
piBHOBarm MiK JAeMiHepaji3ali€ro Ta peMiHepalizaui€ro,
MMOCHJICHE HEIOCTATHIM MIiHEpaNi3ylOUiM ITOTCHIIATIOM
CIIHH, CIIPHSAE NPOTPECYBaHHIO epo3il Ta 3pOCTaHHIO
Kapiecpe3suCcTeHTHOCTi. EKcmeprMeHTambHI Ta KITiHIYHI
JaHl MITBEPKYIOTh €(QEeKTHBHICTH (TOPBMICHHX i
peMiHepamizylounx 3aco0iB y 3MIIHEHHI eMail Ta
3MEHIICHHI HETaTHBHOTO BIUIMBY KHUCIOTHHX (aKTOPiB.
BpaxyBaHHS Xap4OBHUX 3BUYOK MAIIEHTIB Ta KOMIUIEKCHUI
HiAXIA 10 TPOQUIAKTHKY € KIFOYOBUMH IS 30€peKCHHS

PO UTAKTUKA SPO3UBHUX YPAXKCHD.

Y nepcnekTHBI NOAAJBIIMX JOCHIIKEHb HE
BUKIIMKA€ CYMHIBIB HEOOXiJHICTH IMOIIYKY ONTHMAIBHUX
pexoMeHAaniii Ta MPO(QITAKTHKH IIONO PAaIliOHATHHOTO
CIHOXKMBAHHS HAMOIB, MPO(UIAKTUKN €PO3UBHUX YPaKEHb

3311  TMOKpAamieHHS e(QEeKTHBHOCTI Ta CKOPOYEHHS
TEPMIiHiB JiKyBaHHS.
Konguikt  iHTepeciB.  ABTOpH  IeKIapyroTh

BIZICYTHICTh KOH(IIIKTY iHTEpeciB, 30kpeMa (hiHAHCOBHUX,
O0COOHUCTICHUX YM IHIIUX, IO MOTJM OM BIUIMHYTH Ha

TBEpAMX  TKaHWH 3y0iB. OTpuMaHi  pe3ynabTaTH  MpPEACTaBICHE TOCITIHKEHHS 1 HOTO pe3yJIbTaTH.
JIO3BOJISIIOTH  OOTPYHTOBAHO PO3POOJISITH  pEeKOMEH ANl ®inancyBanns. JlocmipkeHHs mpoBoamiocs 0e3
IOI0  pPaliOHaJBLHOTO  CIIOKMBAaHHS  HamoiB  Ta (D iHAHCOBOI MiATPUMKH.

Cnucoxk Jjirepatypu

1. Carvalho TS, Colon P, Ganss C, Huysmans MC, Lussi A, Schlueter N, et al. Consensus report of the European Federation of
Conservative Dentistry: erosive tooth wear—diagnosis and management. Clin  Oral Investig. 2015;19(7):1557-61.
https://doi.org/10.1007/s00784-015-1511-7

2. Schlueter N, Luka B. Erosive tooth wear — a review on global prevalence and on its prevalence in risk groups. Br Dent J.
2018;224(5):364-70. https://doi.org/10.1038/sj.bdj.2018.167

3. West NX, Joiner A. Enamel mineral loss. J Dent. 2014;42(1):2-11. https://doi.org/10.1016/S0300-5712(14)50002-4

4. Featherstone JDB, Lussi A. Understanding the chemistry of dental erosion. Monogr Oral Sci. 2006;20:66-76.
https://doi.org/10.1159/000093351

5. Amaechi BT. Remineralization therapies for initial caries lesions. Curr Oral Health Rep. 2019;6(2):89-97.

6. Buzalaf MA, Magalhdes AC, Wiegand A. Alternatives to fluoride in the prevention and treatment of dental erosion. Monogr
Oral Sci. 2014;25:244-52. https://doi.org/10.1159/000360557

7. Lussi A, Carvalho TS. The future of fluorides and other protective agents in erosion prevention. Caries Res. 2015;49(1):18-29.
https://doi.org/10.1159/000380886

8. Bartlett D, O’Toole S. Tooth Wear: Best Evidence Consensus Statement. J Prosthodont. 2020 Dec 17. DOI: 10.1111/jopr.13312.

9. Dawes C, Pedersen AM, Villa A, Ekstrom J, Proctor GB, Vissink A, et al. The functions of human saliva. Arch Oral Biol.
2015;60(6):863-74. https://doi.org/10.1016/j.archoralbio.2015.03.004

10. Sreebny LM. Saliva in health and disease. Int Dent J. 2020;50(3):140-61. https://doi.org/10.1111/j.1875-595x.2000.tb00554.x

11. Carvalho TS, Baumann T, Lussi A. Does erosion progress differently on teeth already presenting clinical signs of erosive tooth
wear than on sound teeth. BMC Oral Health. 2017;17(4):14. https://doi.org/10.1186/s12903-016-0231-y

12. Amaechi BT. Remineralization therapies for initial caries lesions. Curr Oral Health Rep. 2015;2:95-101. DOI:
10.1007/s40496-015-0048-9

13. Schlueter N, Mulic A, Luka B. Global Prevalence of erosive tooth wear. Monogr Oral Sci. 2025;33:45-71.
https://doi.org/10.1159/000543785

14. Mulic A, Tveit AB, Songe D. Dental erosive wear and salivary flow rate in physically active young adults. BMC Oral Health.
2012;12(8). https://doi.org/10.1186/1472-6831-12-8

15. Amaechi BT. Dental erosion and its clinical management. Berlin, Germany: Springer publishers. Berlin, Germany: Springer;
2015. 329 pp. https://doi.org/10.1007/978-3-319-13993-7

16. Malik VS, Hu FB. Sugar-sweetened beverages and health. Am J Clin Nutr. 2011;94(5):1161-2. DOI: 10.3945/ajcn.111.025676

17. Bleich SN, Vercammen KA. The negative impact of sugar-sweetened beverages on children’s health. BMC Obes. 2018;5:6.
https://doi.org/10.1186/s40608-017-0178-9

18. Rosinger A, Herrick K, Gahche J, Park S. Sugar-sweetened beverage consumption among youth. NCHS Data Brief.
2017;271:1-8.

19. Han E, Powell LM. Consumption patterns of sugar-sweetened beverages in the United States. J Acad Nutr Diet.
2013;113(1):43-53. https://doi.org/10.1016/j.jand.2012.09.016

20. Lussi A, Jaeggi T, Zero D. The role of diet in the aetiology of dental erosion. Caries Res. 2004;38(1):34-44.
https://doi.org/10.1159/000074360

21. Moynihan PJ, Kelly SA. Effect on caries of restricting sugar intake. J Dent Res.
10.1177/0022034513508954.

22. Li H, Zou Y, Ding G. Dietary factors associated with dental erosion.
10.1371/journal.pone.0042626.

23. Johansson AK, Sorvari R, Birkhed D, Meurman JH. Dental erosion in deciduous teeth —an in vivo and in vitro study. J Dent.
2001;29(5):333-40. DOI: 10.1016/s0300-5712(01)00029-x.

24. Lussi A, Hellwig E, Zero D, Jaeggi T. Erosive tooth wear: diagnosis, risk factors and prevention. Am J Dent. 2006;19(6):319-
25.

25. Dawes C, Wong DTM. Role of saliva and salivary diagnostics in the advancement of oral health. J Dent Res. 2019;98(2):133-
41. https://doi.org/10.1177/0022034518816961

26. Villa A, Connell CL, Abati S. Diagnosis and management of xerostomia and hyposalivation. Ther Clin Risk Manag.
2014;11:45-51. https://doi.org/10.2147/TCRM.S76282

27. Hara AT, Zero DT. The potential of saliva in protecting against dental erosion. Monogr Oral Sci. 2014;25:197-205.
https://doi.org/10.1159/000360372

2014;93(1):8-18. DOIL:

PLoS One. 2012;7(8):e42626. DOI:

146


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKuit Meanunmii BicHuk. 2026. T. 30, Ne 2 (118) ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

HayxkoBi ormsaou

28. Salas MM, Nascimento GG, Huysmans MC, Demarco FF. Estimated prevalence of erosive tooth wear in permanent teeth of
children and adolescents. J Dent. 2015;43(1):42-50. DOI: 10.1016/j.jdent.2014.10.012.

29. Mulic A, Skudutyte-Rysstad R, Tveit AB, Skaare AB. Risk indicators for dental erosive wear among 18-yr -old subjects in
Oslo. Oral Sci. 2012;120(6):531-38. https://doi.org/10.1111/j.1600-0722.2012.00997.x

30. Addy M, Shellis RP. Interaction between attrition, abrasion and erosion in tooth wear. Monogr Oral Sci. 2006;20:17-31. DOI:
10.1159/000093348.

31. ten Cate JM. Contemporary perspective on the use of fluoride products in caries prevention. British Dental Journal.
2013;214:161-67. https://doi.org/10.1038/sj.bdj.2013.162

32. Dawes C. Salivary flow patterns and the health of health of hard and soft oral tissues. J Am Dent Assoc. 2008;139:18-24.
https://doi.org/10.14219/jada.archive.2008.0351

33. Dallari G, Scalzo I, Rosati RM, Sampaio CS, Hirata R. Full-mouth adhesive rehabilitation of a severe case of erosion treated
with v-shaped veneers. J Esthet Restor Dent. 2021 Apr 18;33(3):422-31. DOI: 10.1111/jerd.12693.

34. Dye B, Thornton-Evans G, Li X, lafolla T. Dental caries and tooth loss in adults in the US, 2011-2012. NCHS Data Brief.
2015;197:197.

35. Li H, Zou Y, Ding G. Dietary factors associated with dental erosion: a meta-analysis. PLoS One. 2012;7(8):e42626.
https://doi.org/10.1371/journal.pone.0161518

36. Gerdolle D, Browet S, Gresnigt M. The multi-luting concept: a new approach to facilitate the adhesive luting of multiple
indirect restorations. Swiss Dent J. 2024;134(1):72-83. https://doi.org/10.61872/sdj-2024-01-02

37. Alazmah A. Assessment of Remineralization Ability of Different Fluoride Varnishes on Artificial Enamel Lesion of Primary
Teeth - A Comparative Study. J Pharm Bioallied Sci. 2024;16(2):51594-S1597. https://doi.org/10.4103/jpbs.jpbs_1090_23

BizomocTi mpo aBTOpiB

Baramaniok H.B. — kaHa. men. Hayk, JOLEHT Kadeapu TeparneBTHYHOI CTOMATojiorii byKOBHHCHKOTO JepKaBHOTO
MEeIMYHOTrO YHiBepcHuTeTy, M. UepHiBii, Ykpaina. https://orcid.org/0000-0001-6485-2358.

Ctpyk B.B. — crymeHT 5-Tr0 Kypcy cTOMAaToNOTi9HOTO (HaKyIbTeTy ByKOBHHCBHKOTO OEep>KaBHOTO MEAMYHOTO
yHiBepcuTeTy, M. UepHiBIi, Ykpaina.

Information about the authors

Vatamaniuk N.V. — Candidate of Medical Sciences, Associate Professor, Department of Therapeutic Dentistry,
Bukovinian State Medical University, Chernivtsi, Ukraine. https://orcid.org/0000-0001-6485-2358.

Struk B.V. — 5-year student at the Faculty of Dentistry Bukovinian State Medical University, Chernivtsi, Ukraine.

Jlama nepwozo naoxooxscenusn pykonucy 0o suoaunus: 20.03.2026 p.

Jama npuiinamozo 0o OpyKy pykonucy nicna peyensysanna: 10.04.2026 p.
BY Jlama nyéonixayii: 26.05.2026 p.

147


http://e-bmv.bsmu.edu.ua/
https://orcid.org/0000-0001-6485-2358
https://orcid.org/0000-0001-6485-2358

BykoBuHChkHi Menuuanuii Bicauk. 2026. T. 30, Ne 2 (118)

Y JIK 616.24-006.6-078:575.224:615.37

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Scientific reviews

STK11 AND KEAP1 MUTATIONS AS PROGNOSTIC AND PREDICTIVE MARKERS OF
IMMUNOTHERAPY EFFICACY IN NON-SMALL CELL LUNG CANCER

Vynnychenko! 1., Kovchun! V., Diedovat O., Muzhychuk? O.

!Department of Oncology and Radiology, Sumy State University, Sumy, Ukraine;
2 Department of Oncology, Kharkiv National Medical University, Kharkiv, Ukraine;

Key words: non-small cell lung
cancer, STK11, KEAP1,
immunotherapy, biomarkers.

Bukovinian Medical Herald. 2026. V.

30, Me 2 (118). P. 148-153.

DOI: 10.24061/2413-
0737.30.2.118.2026.24

E-mail: alexmuzhychuk@gmail.com
i.vynnychenko@med.sumdu.edu.ua;
vu.kovchun@ukr.net;
o.dedova@ukr.net

Abstract. Non-small cell lung cancer remains one of the leading causes of cancer-
related mortality worldwide. The introduction of immune checkpoint inhibitors
has significantly improved treatment outcomes; however, the efficacy of
immunotherapy remains heterogeneous, necessitating the search for new
predictive biomarkers.

Purpose —to analyze current data on the role of STK11 and KEAP1 mutations as
prognostic and predictive markers of immunotherapy efficacy in non-small cell
lung cancer and their impact on the tumor immune microenvironment and
treatment outcomes.

Materials and Methods. A literature review was conducted using the PubMed
database covering the period from 2020 to 2025. Clinical studies, meta-analyses,
and experimental works investigating the impact of STK11 and KEAP1 mutations
on the efficacy of immune checkpoint inhibitors were selected.

Results. STK11 and KEAP1 mutations are detected in approximately 15-20% and
10-15% of NSCLC cases, respectively, and are associated with an unfavorable
prognosis. Loss of STK11 function leads to metabolic reprogramming and the
development of an immunologically “cold” microenvironment with low CD8+ T-
lymphocyte infiltration. KEAP1 inactivation activates NRF2-dependent
antioxidant mechanisms and suppresses interferon signaling. STK11/KEAP1 co-
mutations define the most aggressive tumor subtype. The poorest outcomes are
observed with PD-1/PD-L1 inhibitor monotherapy, where response rates are
significantly lower and survival is reduced. Chemoimmunotherapy partially
improves outcomes, whereas dual immunotherapy demonstrates moderate
efficacy improvement. Combination strategies targeting metabolic resistance
mechanisms and activation of innate immunity appear to be the most promising
approaches.

Conclusions. STK11 and KEAP1 mutations are important negative prognostic
and predictive markers in NSCLC that contribute to the formation of an
immunosuppressive microenvironment and reduced immunotherapy efficacy.
Determination of their status may improve treatment personalization and
optimize therapeutic strategy selection.

MYTAIIII STKI1 I KEAP1 4K IPOTHOCTHYHO-IIPEJUKTHBHI MAPKEPH
E®EKTHBHOCTI IMYHOTEPAIIII ITPH HEJIPIEHOKJIITUHHHOMY PAKY JIETEHbD
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Pe3ztome. HeOpiOHOKNIMUHNHUL PAK N1e2eHb 3AIUUAEMbCS OOHIEN 3 NPOGIOHUX
NPUYUH CMEPMHOCMI 8i0 310SKICHUX HOB0YMBOPEeHb y c8imi. Bnposaodicens
[H2IOIMOpI8  KOHMPOJIbHUX MOYOK IMYHHOI 8ION06I0I 3HAYHO NOKPAWUILO
pesynomamu  iKy8aHHs, O0OHAK e@eKmusHicmy IMyHOMEPanii 3aauuacmscs
HEOOHOPIOHOI0, WO 3YMOBNIOE HEOOXIOHICMb NOULYKY HOBUX NPEeOUKMUGHUX
biomapkepis.

Mema OocnidycenHs — npoauanizyeamu Cy4yacHi 0aui w000 poni mymayii
STKI1 i KEAP! sk npoenocmuuno-npeQuxmugHux mapxepie egexmuerHocmi
iMyHOmepanii npu HeOpiOHOKIIMUHHOMY DAKY JleceHb ma ix 6nau8y Ha iMyHHe
MIKPOOMOYEHHA | pe3yTbmamu JIKYEaAHHS.

Mamepian i memoou. [Iposedeno oz2nad nimepamypu 3 8UKOPUCTHAHHAM 0A3U
oanux PubMed 3a nepioo 2020-2025 poxis. Bidibparno Kuiniuni 00CAiONCEHHs,
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Memaauanizu ma ekcnepumeHmanivri pobomu wodo enaugy mymayiun STKI1 i
KEAP! na egpexmusricmo ineibimopie KOHMPOIbHUX MOUOK IMYHHOT 8i0N08IOL.

Pesynomamu. Mymayii STK11 i KEAP! susasnaromucs, ionogiono, y 15-20%
ma 10—15% eunaokie HIAKPJI i acoyiroiomucsi 3 HeCHPUAMAUGUM NPOSHO30M.
Bmpama ¢hynxyii STKI1 npuzeodums 0o memaboniuno2o nepenpocpamysans
ma Qopmy8aHHs IMYHONIO2IUHO «XONOOHO020» MIKDOOMOYEHHA 3 HU3LKOIKO
ingpinompayicio CD8+ T-nimghoyumie. Inaxmusayis KEAPI axmusye NRF2-
3AN€IHCHT AHMUOKCUOAHMHI MEXAHI3MU [ NPUSHIYYE IHMepphepOHO8ULl CUSHAIIHL.
Ko-mymayii STK11/KEAPI gpopmyroms nailbinbu acpecusnuti niomun nyxium.
Haiicipwi  pesynemamu  cnocmepicaiomvcss — npu  MOHOIMYHOmepanii
ineioimopamu PD-1/PD-LI, Oe uacmoma 6i0nogioi 3nauno HudiCua, a
BUINICUBAHICML ~ CKOpOUYEmMbCA.  IMyHOXiMiOomepaniss 4acmKo8o  NOKpAWye
pesyaibmamu, Mmool K NOOGIUHA IMYHOMEpPanis O0eMOHCMPYE NOMIDHe
niosuwjents egexmusnocmi. Ilepcnekmuenumu € KOMOIHOBAHI NiOX00U,
CHPAMOBAHI HA MemabONiyHi MeXaHi3Mu pe3UCeHMHOCMI ma aKmueayir
8DO0NCEHO20 IMYHImMeENny.

Bucnoexu. Mymayii STKII i KEAP! € saxciueumu HecamusHumu
npocHocmuyHo-npeoukmusHumu  mapxkepamu npu HIKPJI, wo gopmyroms
iMyHOCYnpecusHe — MIKpOOMOYeHHA — mMdad  3HUNCYIOMb  ehekmugnicmy
imMyHomepanii. Buznauenuns ix cmamycy Mmodxce NOKpawjumu nepcoHAizayiio

JUKYBAHHS Ma 6UOIp ONMUMATbHOT mepaneemuyHoi cmpamezii.

Introduction. Non-small cell lung cancer (NSCLC)
remains one of the leading causes of cancer-related
mortality worldwide. According to global oncological
statistics, lung cancer ranks first in mortality and accounts
for approximately 18% of all cancer deaths, underscoring
the substantial medical and social significance of this
problem [1]. The introduction of immune checkpoint
inhibitors targeting the PD-1/PD-L1 axis has substantially
transformed the therapeutic approach to advanced NSCLC,
providing durable responses in a subset of patients.
However, the clinical efficacy of immunotherapy remains
heterogeneous. Only about 20-30% of patients
demonstrate an objective response to checkpoint inhibitor
monotherapy, whereas a considerable proportion exhibit
either primary resistance or rapidly acquired resistance
[2,3]. This highlights the need to identify reliable
predictive biomarkers of immunotherapy efficacy.

In clinical practice, the principal biomarkers used for
selecting patients for treatment with checkpoint inhibitors
include PD-L1 expression, tumor mutational burden, and
microsatellite stability status. High PD-L1 expression is
associated with an increased response rate; however, this
marker has significant limitations, including intratumoral
heterogeneity, variability in assessment methods, and the
lack of universal cutoff values [2]. Moreover, clinical
studies indicate that a substantial proportion of patients
with high PD-L1 expression do not respond to treatment,
whereas benefit from immunotherapy may also be
observed in cases with low expression levels. Similarly,
tumor mutational burden demonstrates only moderate
predictive value and does not account for the complex
interactions between the tumor and the immune system [3].
Consequently, additional genetic predictors capable of
more accurately forecasting the efficacy of immunotherapy
are being actively investigated.

Particular attention has been drawn to mutations in the
STK11 and KEAP1 genes, which are frequently observed
in lung adenocarcinoma and are associated with

unfavorable clinical characteristics. The prevalence of
STK11 mutations in NSCLC is approximately 15-20%,
whereas KEAP1 mutations are detected in 10-15% of
cases [4,5]. Both genes play key roles in the regulation of
cellular metabolism and redox homeostasis. Loss of
STK11 function leads to disruption of the AMPK-mTOR
signaling pathway and the development of an
immunologically  “cold” tumor microenvironment
characterized by low CD8+ T-lymphocyte infiltration.
KEAP1 mutations result in activation of the NRF2
transcription factor, which promotes tumor cell adaptation
to oxidative stress and is associated with suppression of
interferon-dependent signaling pathways [6].

Clinical studies confirm the negative impact of STK11
and KEAP1 mutations on immunotherapy outcomes. In a
retrospective  analysis of patients with  lung
adenocarcinoma, STK11 mutations were associated with a
reduced objective response rate and shorter progression-
free survival during treatment with immune checkpoint
inhibitors [7]. Similar findings have been reported for
KEAP1 mutations, which are linked to an unfavorable
prognosis regardless of PD-L1 expression levels [8].
Particularly poor outcomes are observed in cases with co-
mutations of STK11/KEAP1, which are characterized by
low immune cell infiltration and significantly reduced
efficacy of both checkpoint inhibitor monotherapy and
combination treatment regimens [9,10].

Additional evidence suggests that these mutations may
contribute to the development of both primary and acquired
resistance to immunotherapy. Genomic and immune
profiling of tumors after progression during PD-(L)1
inhibitor treatment has demonstrated alterations in the
immune microenvironment and loss of interferon signaling
in tumors harboring STK11 and KEAP1 mutations [11].
These findings support their potential role as negative
predictors of immunotherapy efficacy.

Thus, STK11 and KEAP1 mutations are considered
promising molecular markers capable of complementing
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traditional biomarkers such as PD-L1 expression and
tumor mutational burden, thereby improving the
personalization of treatment for patients with NSCLC.
Investigating their impact is important for optimizing
therapeutic strategies and overcoming resistance to
immunotherapy.

The aim of this review was to analyze current data
regarding the biological role of STK11 and KEAP1
mutations, their influence on the tumor immune
microenvironment, and clinical outcomes associated with
the use of immune checkpoint inhibitors in patients with
NSCLC.

Materials and Methods. A literature review was
conducted using the PubMed database covering the period
from 2020 to 2025. Clinical studies, meta-analyses, and
experimental works investigating the impact of STK11 and
KEAP1 mutations on the efficacy of immune checkpoint
inhibitors were selected.

Results and Discussion

Biological Role of STK11 and KEAP1 in Shaping the
Immune  Microenvironment and Resistance to
Immunotherapy in NSCLC. Disruption of STK11 and
KEAP1 gene function affects several key biological
processes, including metabolic reprogramming of tumor
cells, regulation of redox homeostasis, suppression of
interferon-dependent  signaling pathways, and the
development of an “immune-cold” phenotype. These
mechanisms contribute to the reduced efficacy of
immunotherapy even in the presence of high PD-L1
expression levels [12,6].

The STK11 gene encodes the serine/threonine kinase
LKB1, which is a major regulator of cellular energy
balance through activation of AMPK-dependent pathways.
Loss of STK11 function leads to activation of the mTOR
signaling cascade, increased glycolysis, and enhanced fatty
acid synthesis, thereby promoting tumor proliferation and
cell survival under hypoxic conditions [12].

In addition to metabolic effects, STK11 mutations
substantially influence the tumor immune
microenvironment. In the study by De Giglio et al. [10],
patients with STK11 mutations demonstrated a
significantly lower median overall survival during first-
line immunotherapy — 7.6 months compared with 15.9
months in the non-mutated group (HR 1.81; 95% CI 1.25-
2.61). The authors also reported that STK11 mutations
were associated with a reduced objective response rate to
immunotherapy (19% vs. 35%).

Similar findings were reported by Liang et al. [7],
where the presence of an STK11 mutation was associated
with shorter median progression-free survival — 2.9 months
compared with 5.5 months in patients without the mutation.
The authors attributed this effect to the formation of an
“immune-cold” microenvironment characterized by low
CD8+ T-cell infiltration and reduced expression of
interferon pathway-related genes.

Bioinformatic analyses have also demonstrated that
STK11 mutations are associated with decreased expression
of the chemokines CXCL9 and CXCL10, which are
responsible for recruiting effector T lymphocytes into the
tumor [13]. This leads to the development of an
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immunologically “cold” phenotype that responds poorly to
PD-1/PD-L1 inhibitors.

The KEAPL1 gene is a negative regulator of the NRF2
transcription factor, which controls the cellular response to
oxidative stress. Inactivation of KEAP1 results in
constitutive activation of NRF2 and increased expression
of antioxidant genes such as NQO1, GCLC, and HMOX1
[14].

In the study by Scalera et al. [15], clonal KEAP1
mutations with loss of heterozygosity were associated with
significantly lower CD8+ T-lymphocyte density (median
148 cells/mm2 vs. 412 cells/mma? in wild-type tumors) and
reduced dendritic cell infiltration. A decrease in the
expression of genes related to the interferon response was
also observed.

The STRIKE registry study showed that patients with
KEAP1 mutations had a median overall survival of 6.4
months compared with 12.6 months in patients without
mutations [4]. These findings confirm the negative
prognostic role of KEAP1 and its impact on tumor biology.

Activation of NRF2 also promotes metabolic
reprogramming, including enhancement of the pentose
phosphate pathway, increased glutathione synthesis, and
elevated detoxification capacity of tumor cells. These
changes enable tumors to evade immune-mediated
destruction and contribute to resistance to therapy [14].

Co-mutations of STK11 and KEAP1 define the most
aggressive molecular subtype of NSCLC. In the study by
Sun et al. [9], patients with KRAS/STK11/KEAP1 co-
mutations had a median overall survival of 5.4 months
during immunotherapy, compared with 17.3 months in
patients without these mutations. The objective response
rate was only 8%.

Shrestha et al. [6] demonstrated that KEAP1/STK11
co-mutations generate a redox phenotype accompanied by
suppression of STING and MDAGS expression and a more
than 2.5-fold reduction in type | interferon production. This
leads to the development of a T-cell-excluded
microenvironment with minimal infiltration of effector
immune cells.

STK11 and KEAP1 mutations are also associated with
alterations in systemic immune response. In the study by
Proulx-Rocray et al. [16], patients harboring these
mutations had a higher neutrophil-to-lymphocyte ratio
(NLR >5) in 61% of cases compared with 34% in the non-
mutated group. Elevated NLR was associated with shorter
survival (HR 1.74).

The study by Gandhi et al. [17] showed that deletions
of STK11 and KEAP1 were detected in approximately 7%
and 5% of patients, respectively. Patients with copy
number losses demonstrated a lower response rate to
immunotherapy (12% vs. 28%) and shorter median
progression-free survival — 2.1 months compared with 5.8
monthes.

Co-mutations of KRAS/STK11 or KRAS/KEAP1 are
associated with decreased expression of immune response—
related genes. Tumors harboring these co-mutations
exhibited more than a threefold reduction in CXCL10
expression and lower CD8+ T-cell infiltration [13].

Thus, STK11 and KEAP1 mutations lead to a complex
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spectrum  of  biological alterations:  metabolic
reprogramming of tumor cells, activation of antioxidant
mechanisms,  suppression  of interferon-dependent
signaling pathways, reduced CD8+ T-lymphocyte
infiltration, development of an “immune-cold” phenotype,
and emergence of both primary and acquired resistance to
immunotherapy. These findings underscore the importance
of determining STK11 and KEAP1 status as biological
prognostic markers and potential targets for combined
therapeutic strategies in NSCLC.

Impact of STK11 and KEAP1 Mutations on the
Efficacy of Different Treatment Regimens. Mutations in
the STK11 and KEAP1 genes significantly influence
treatment outcomes in patients with NSCLC, particularly
in the context of immune checkpoint inhibitor therapy.
Their biological role in shaping an immunosuppressive
microenvironment leads to reduced efficacy of both
immunotherapy monotherapy and combination treatment
strategies. However, the magnitude of the negative impact
varies depending on the treatment regimen, supporting the
need for a differentiated therapeutic approach for such
patients [18,3].

The most pronounced negative effect of STK11 and
KEAP1 mutations is observed with PD-1/PD-L1 inhibitor
monotherapy. In a study including patients with metastatic
NSCLC and KRAS mutations, the presence of
STK11/KEAP1 co-mutations was associated with the
poorest outcomes. Median overall survival was only 5.4
months in patients with co-mutations compared with 17.3
months in those without. The objective response rate was
8% versus 36%, respectively, regardless of PD-L1
expression levels [9].

Similar results were demonstrated in another study,
where the median progression-free survival with
immunotherapy monotherapy in patients with STK11
mutations was 2.9 months, compared with 5.5 months in
patients without mutations. For KEAP1 mutations, these
values were even lower — 2.1 months. The disease control
rate in the KEAPl-mutated group was only 24%,
confirming the role of these mutations as negative
prognostic factors [7].

In the study by Scalera et al. [8], patients with clonal
KEAP1 mutations had a significantly lower response rate
to immunotherapy — 10% versus 29% in the wild-type
group — as well as shorter median survival (6.0 vs. 13.2
months). This finding was attributed to low CD8+ T-
lymphocyte infiltration and suppression of interferon
signaling pathways.

Furthermore, STK11 and KEAP1 mutations also play a
role in the development of acquired resistance to
immunotherapy monotherapy. In 32% of patients with
disease progression after PD-(L)1 blockade, mutations in
these genes were either retained or newly emerged,
accompanied by decreased T-cell infiltration and reduced
expression of interferon pathway genes [11]. Thus, most
studies indicate that immunotherapy monotherapy is the
least effective treatment strategy for patients with STK11
and KEAP1 mutations.

The  combination of  immunotherapy  with
chemotherapy partially improves treatment outcomes in

patients with STK11 and KEAP1 mutations; however,
efficacy remains lower compared with patients without
mutations. Patients with copy number losses of STK11 or
KEAP1 exhibit a lower objective response rate to
chemoimmunotherapy — 18% versus 34% in the wild-type
group. Median progression-free survival was 3.4 months
versus 6.2 months, respectively [17].

Another study also demonstrated that even with
chemoimmunotherapy, STK11 mutations remained an
independent negative prognostic factor. Median overall
survival was 9.3 months in patients with the mutation
compared with 18.4 months in those without [10].

Moreover, STK11 and KEAP1 mutations belong to the
group of “non-activating” alterations that have prognostic
significance and are associated with lower efficacy of
combination  regimens. The response rate to
chemoimmunotherapy in patients with mutations was 21%
compared with 39% in the wild-type group [3].
Nevertheless, the addition of chemotherapy may partially
overcome the immunosuppressive microenvironment by
inducing immunogenic cell death and enhancing tumor
antigen presentation [19].

Dual immunotherapy (combination of anti—-PD-1/PD-
L1 with anti-CTLA-4) is considered a potentially more
effective strategy for overcoming resistance associated
with STK11 and KEAP1 mutations. Combined checkpoint
blockade may activate both peripheral and intratumoral
immune responses, partially compensating for the
“immune-cold” phenotype [20].

Some authors report that dual immunotherapy increases
response rates to 25-30% in patients with STK11/KEAP1
mutations compared with 8-15% with immunotherapy
monotherapy. However, median survival remains lower
than in patients without mutations [14]. TCGA analyses
suggest that the efficacy of dual immunotherapy may
depend on the tumor immune subtype. Patients with an
interferon-active subtype demonstrate better responses,
whereas “immune-desert” tumors harboring
STK11/KEAP1 mutations remain resistant [20].

Given the limited efficacy of standard regimens, novel
therapeutic strategies for patients with STK11 and KEAP1
mutations are being actively investigated. One promising
approach involves targeting metabolic pathways. NRF2
activation in tumors harboring KEAP1 mutations renders
them dependent on glutathione metabolism, creating
opportunities for the use of redox-system inhibitors.
Another strategy involves combining immunotherapy with
STING inhibitors or agonists of innate immunity.
Activation of STING may restore type | interferon
production and increase CD8+ T-cell infiltration in tumor
models with KEAP1/STK11 mutations [6].

Combining immunotherapy with KRAS-targeted
therapies is also considered promising.  Since
KRAS/STK11 or KRAS/KEAP1 co-mutations are
associated with resistance, combined inhibition of KRAS
and immune checkpoints may improve treatment outcomes
[21].

Additional approaches under investigation include the
use of antioxidant modifiers, mTOR inhibitors, and
metabolically modulating agents. Combination regimens
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are thought to increase response rates to approximately
35% in previously resistant tumors [14].

Thus, STK11 and KEAP1 mutations significantly
affect the efficacy of different treatment regimens in
NSCLC. The poorest outcomes are observed with
immunotherapy monotherapy. Chemoimmunotherapy
partially improves results, although median survival
remains reduced. Dual immunotherapy demonstrates
moderate improvements in efficacy, whereas novel
combination approaches targeting metabolic and immune
resistance mechanisms represent the most promising
therapeutic direction for patients with STK11 and KEAP1
mutations.

Practical Implications for Clinical Practice.
Determination of STK11 and KEAP1 mutations is
becoming increasingly important in the clinical
management of patients with NSCLC, particularly in the
absence of driver oncogenic alterations. Although these
mutations are not classical therapeutic targets, they have
important prognostic and potentially predictive value that
may influence the selection of the optimal therapeutic
strategy. Clinical studies demonstrate that the presence of
STK11 or KEAP1 mutations is associated with reduced
efficacy of immunotherapy — especially in the
monotherapy setting — as well as less favorable outcomes
with combination approaches [7,9,10].

The issue of routine testing for STK11 and KEAP1
remains controversial. On one hand, these mutations lack
direct therapeutic targets, which limits their use as classical
predictive biomarkers. On the other hand, accumulating
evidence indicates significant prognostic value. Inclusion
of STK11 and KEAP1 in next-generation sequencing
panels provides additional information regarding expected
response to immunotherapy and the risk of early
progression [22]. In clinical practice, this is particularly
important for patients with high PD-L1 expression, in
whom immunotherapy monotherapy is traditionally
considered the standard first-line option. The presence of
STK11 or KEAP1 mutations in such cases may support the

use of combination treatment strategies [3,17].

A practical decision-making algorithm may include
several steps. After establishing a diagnosis of metastatic
NSCLC, comprehensive  molecular  testing s
recommended, including assessment of driver mutations,
PD-L1 expression, and, when feasible, STK11/KEAP1
status [22]. In the absence of driver alterations and with
high PD-L1 expression (>50%), immunotherapy
monotherapy is the standard approach. However, when
STK11 or KEAP1 mutations are  detected,
chemoimmunotherapy or dual checkpoint blockade should
be considered, as these tumors are characterized by lower
sensitivity to monotherapy. In cases of low or intermediate
PD-L1 expression, the presence of these mutations further
supports the selection of combination treatment regimens.
Overall, integration of STK11 and KEAP1 testing into
clinical practice may improve treatment individualization
in patients with NSCLC, allowing clinicians to avoid less
effective therapeutic strategies and to direct patients
toward more intensive or experimental treatment
approaches [7,16].

Conclusions. Mutations in the STK11 and KEAP1
genes are important molecular determinants of non-small
cell lung cancer biology and significantly influence the
efficacy of immunotherapy. Loss of STK11 function leads
to metabolic reprogramming of tumor cells and the
development of an  immunologically  “cold”
microenvironment, whereas KEAP1 inactivation activates
NRF2-dependent antioxidant mechanisms and suppresses
interferon signaling. STK11/KEAP1 co-mutations define
the most aggressive NSCLC subtype, characterized by
minimal infiltration of effector immune cells and
pronounced resistance to immune checkpoint inhibitors.
Clinical data demonstrate markedly lower response rates
and reduced survival with immunotherapy monotherapy,
while combination regimens provide only partial
improvement. Determination of STK11 and KEAP1 status
may complement traditional biomarkers and contribute to
the personalization of treatment.
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Pestome. Axmyanvuicmv O0CHIONCEHHS 3VMOBIEHA 3HAYHOIO NOUWUPEHICTNIO
eHOOMempio3y cepeo JICIHOK PENnPOOYKMUBHO20 BIKY MA 1020 0eCMpPYKIMUSHUM
BNIUBOM HA hepmUIbHICHD.

Mema Oocnidycenns — 00IPYHMYBAHHS NIOX00i6 00 ONMUMI3AYIL KIIHIYHOL
MAKmMuKy 6e0eHHsA NAYIEHMOK i3 0e3N1I00AM, ACOYILLOBAHUM 3 eHOOMempPIo30M
ma 3HUMICEHUM  O08apIANbHUM  Pe3epeoM, HA OCHO8I aHaNi3y KIIHIKO-
namoceHemuyHux ocooaueocmeti nepebicy 3aX60PIOGAHHA MA  CYYACHUX
Modrcaugocmeri OONOMINCHUX PeNnpOOYKIMUBHUX MEXHOIO2IU.

Memooonoziuny ocnogy 00cCnioxHceHHs CMAHOBIAMb AHANI3, CUCHeMamu3ayis
ma  Y3a2anbHeHHs CYYACHUX HAYKOBUX Odxcepel, NOPIGHANbHUL — AHANI3
pe3VIbmamis KIiHiuHUx 00CII0HCEHD, A MAKONC AHAIMUYHEe Y3a2aIbHeHHs OAHUX
wooo 6naUGYy eHOOMempiosy HA HNOKA3HUKU 08apidibHO20  pe3epey U
epexmusHicmb npocpam OOROMINCHUX pPenpoOyKmueHux mexuoaoeii. Taxooc
3ACMOCOBAHO CMPYKMYPHO-QYHKYIOHANbHUL AHANE3 KIIHIYHUX YUHHUKIS, WO
BUBHAYAIOMb PENPOOYKMUBHULL NPOSHO3 ) HAYIEHMOK 3 eHOOMEMPIO30M.
Pezynomamu. /[ocniodceno OCHOBHI NAmMO2eHemuyHi Mexanizmu (opmysarnHs
6e3nnio0s, acoyillogaHo2o 3 eHOOMempio3oM, ma IXHi 6naué Ha CMmau
ogapianvHo2o peszepsy. Bcmanogneno, w0 XpOHIYHULL 3ANAnbHUll npoyec,
20PMOHANbHA OU3pe2YIAYis, OKCUOAMUBHUL CIPeC | CMPYKIMYPHI 3MIHU A€YHUKIB
CHPUYUHAIOMb 3MEHUEeHHS KITbKOCMI AHMPATbHUX (DONIKYI6 | 3HUICEHHS Di6HS
AHMUMIONEPOB02O 20pMOHY. [logedeHo, w0 6 nayieHmoxk i3 3a3HAYeHUM
0iazHO30M cnocmepieacmvcs 3MeHUuleHd 08apiaibHa 8i0N08i0b HA CIMUMYIAYIIO
ma HUHCYA eqheKMUBHICIb NPO2PAM OONOMINCHUX PeNnpOOYKMUBHUX MEXHONO02TH.
Buseneno, wjo xipypeiune niKy8aHHs eHOOMEMPIOM MOXHCe CYNPOBOOHNCYEAMUCS
000aMKOBUM ~ 3HUJICEHHSIM — O08APIATLHOZO Pe3ep8y, WO YCKIAOHIOE  GUOID
ONMUMATLHOI MAKMUKY JIEKYBAHHS.

Bucnoexku.  Yzacanvnennsi  pezyibmamié  O00CHIOJCEHHs — 0ani0  3MO2y
00IpyHmMy8amu OOYibHICMb NEPCOHANIZ08AH020 NIOX00Y 00 6€0eHHS NAYIEHMOK
i3 0e3nnidoam, acoyitio8aHum 3 eHOOMEempiO30M MdA HU3LKUM 08APIATbHUM
pesepeom. [losedero, wjo nioguueHHs egheKmusHOCmI JIKY8AHHA MOJCIUGe 34
VYMOBU PAHHLOI OYIHKU NOKA3HUKIE 08APIATbHO2O pe3epsy, O0OMeNCeHHs
HeOOTPYHMOBAHUX XIPYPSIUHUX 6MPYUAHb HA AEYHUKAX MA CBOEYACHO20
3ACMOCYBAHHA OONOMINCHUX DPEenpOOYKMUBHUX MeXHON02ill. 3anpononosani
nioxoou  CHNpusiomsv — pAYiOHATLHOMY  BUKOPUCMAHHIO — PenpoOyKMUBHO20
nomenyianry ma niOBUUWEHHIO UMOBIPHOCII OOCACHEHHS BacimHocmi 8 yiei
Kamezopii nayicHmox.

OPTIMIZATION OF

MANAGEMENT

STRATEGIES FOR ENDOMETRIOSIS-

ASSOCIATED INFERTILITY IN PATIENTS WITH DIMINISHED OVARIAN RESERVE

Bobyk Yu.Yu.

Key words: fertility, anti-Mullerian
hormone, follicular reserve,
reproductive medicine, ovarian
stimulation, implantation potential.
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Resume. The relevance of the study is determined by the high prevalence of
endometriosis among women of reproductive age and its significant negative
impact on fertility.

The purpose of the study is to substantiate approaches to optimizing the clinical
management strategy for patients with endometriosis-associated infertility and
diminished ovarian reserve based on the analysis of the clinical and pathogenetic
features of this condition and the current possibilities of assisted reproductive
technologies.

Methods of analysis, systematization, and generalization of contemporary
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scientific sources were applied. Comparative analysis of clinical research
findings and analytical interpretation of data concerning the influence of
endometriosis on ovarian reserve indicators and the effectiveness of assisted
reproductive technologies were performed. Structural and functional analysis of
clinical factors determining reproductive prognosis in patients with
endometriosis was also conducted.

Results. The main pathogenetic mechanisms of infertility formation in
endometriosis and their impact on ovarian reserve were investigated. It was
established that chronic inflammatory processes, hormonal dysregulation,
oxidative stress, and structural ovarian changes contribute to a decrease in the
number of antral follicles and a reduction in anti-Mullerian hormone levels. It
was demonstrated that patients with endometriosis and diminished ovarian
reserve show a reduced ovarian response to stimulation and lower effectiveness
of assisted reproductive technology programs. It was also revealed that surgical
treatment of endometriomas may lead to additional decline in ovarian reserve,
which complicates the selection of optimal clinical management strategies.
Conclusions. The results obtained made it possible to substantiate the feasibility
of an individualized approach to the management of patients with endometriosis-
associated infertility and diminished ovarian reserve. It was demonstrated that
improving treatment effectiveness requires early assessment of ovarian reserve
indicators, limitation of unjustified surgical interventions on the ovaries, and
timely use of assisted reproductive technologies. The proposed approaches
contribute to more rational utilization of reproductive potential and increase the
probability of achieving pregnancy in this group of patients.

Beryn. besmmigng — ogHa 3 HalTOCTpimIMX mMpoOieM  MigXOmiB, 30KpemMa Xipyprigaoro JKyBaHHSA,

Cy4acHOI PpEenpOIyKTOJNOTIl,

o0 3yMOBIIOE TIAHMOOKI  MEOMKaMEHTO3HOI Tepamii Ta 3aCTOCYBaHHS JOTOMIKHUX

MeINKO-010JIOTiHHI, COIialbHi Ta JeMorpadidHi HACITiIKH.
OnHi€lo 3 BaroMMX NPUYMH TOPYIICHHS PENPOYKTUBHOT
(bYHKIIT B )KIHOK PENPOIYKTUBHOTO BIKY € €HIOMETPio3 —
XPOHIYHE TOPMOHO3AJIKHE 3aXBOPIOBAHHSI, AJSI SKOTO
XapakTepHa HasBHICTh €HJIOMETPIONOAi0HOT TKAHUHH 11032
MEXaMH TOPOXHUHHM MaTKH Ta PO3BHTOK JIOKAIBHUX
3ananpHUX 1 ()iOPO3HO-aNre3WBHUX  IPOILECIB Y
CTPYKTYpax Majoro Tasa. llaToreHeTW4Hi MeXaHi3MH
SHJIOMETpPio3y MOB’s3aHI 3 TOPYHIIEHHSIM TOPMOHAIBHOT
peryIiLii, aKkTHBAIi€l0 3amaJbHUX MPOIECiB, 3MiHAMHU
IMyHHO{ BiATIOBiAi Ta GOPMYBaHHIM CTPYKTYPHHUX 3MiH Yy
sS€YHUKAX 1 HAaBKOJMIIHIX TKaHWHAX, IO HETaTHBHO
BILUIMBA€E HA peai3alilo pernpoyKTHBHOI (QYHKIT KIHKH.
Oco0JIMBO CKIIAIHOIO KIIHIYHOKO CUTYAIIEI0 € MOETHAHHS
€HJIOMETPI03y 31 3HW)KEHHM OBapiaJIbHUM PE3epBOM, IO
ICTOTHO 0OMexy€e (DYHKITIOHAIBEHI MOYKJIMBOCTI SI€YHUKIB 1
3HW)KYy€ HMOBIPHICTh HAacTaHHS BariTHOCTI. Y TakKuX
BUNAJKaX 3MEHIIYETHCS  KUIBKICTh  (PYHKIIOHAIBHO
aKTUBHUX (OJIKYIIB, 3HMXKYETHCS SKICTh OOIMTIB Ta
peakmis S€YHMKIB Ha CTHMYJDILiI0O B Tporpamax
JIOTIOMDKHHX PENPOAYKTHBHUX TEXHOJOTIH. J[onaTkoBum
YMHHAKOM 3HIDKEHHS OBapialIbHOTO PE3epBY € Xipypriudi
BTPYYaHHS Ha  S€YHUKAX T d9ac  JKyBaHHI
SH/IOMETPIOiTHAX  KICT, OCKUIBKH BOHH  HEpIAKO
CYNPOBOKYIOTHCS YAaCTKOBOKO BTPATOIO (PONIKYJISIPHOTO
amapaTy Ta 3MiHaAMH B CTPYKTYpi OBapianbHOI TKAHUHH.

VY KIiHIYHIA TOpakTUIli BEASHHS TAIiEHTOK 13
0e31UTi/1sIM, acOLiIOBaHUM 3 €HAOMETPiIO30M Ta HU3bKUM
OBapiaJIbHUM PE3EPBOM, € CKJIATHUM MIXKIUACIUILTIHAPHUM
3aBJaHHAM, 10 NOTpeOye BpaxyBaHHS OcOOIMBOCTEH
nepediry 3aXBOPIOBaHHS, PENPOAYKTHBHOTO IOTEHIaTy
KIHKM Ta MOJMIJIMBOCTEH CYYacHHX PpENpOLyKTHBHUX
TexHoJoriii. HeBH3HAYEHICTh aNTOPUTMIB JiKYBaJbHHUX

PETPOMYKTHBHUX TEXHOJIOTiH, 3yMOBIIIOE€ HEOOXiITHICTH
MOJIANIbIIOr0 HAYKOBOTO OOIPYHTYBaHHS €(EeKTHBHUX
CTpaTeriii BeJICHHS TaKHUX MAIliEHTOK. Y IIbOMY KOHTEKCTI
OINTUMI3ALA TaKTHKHU JIKyBaHHS Oe3mni s,
ACOIIOBAHOIO 3 EHJIOMETPIO30M Yy JKIHOK 13 HHM3bKHM
OBapiaJbHUM pe3epBOM, HaOyBac BaXKJIIMBOTO HAayKOBO-
NPaKTHYHOTO 3HA4YEeHHS, OCKUIBKM CHpSMOBaHa Ha
MiBUIIEHHS e(QEeKTUBHOCTI JIIKyBaHHS, pallioHaJbHE
BUKOPHCTaHHS PEMPOJYKTUBHOTO MOTEHIATy JXIHKH Ta
MTOKpAIIEeHHS TOKA3HMKIB HACTaHHS BAaTiTHOCTI.

AHami3 cyJacHHX HAyKOBHX JOCIHiIKEHb Ia€ 3MOTY
BUOKPEMHUTH  KiTbKa  B3a€MOIIOB’S3aHUX  HAYKOBUX
MIZAXO/IB, 110 BUCBITIIOIOTH Pi3HI aCIEKTH Ili€i CKiIamaHol
MeaW4yHOi npoOsiemu. BaxkiauBe Miclie B CydYacHHX
JMOCTIDKCHHSAX  IOCiZJa€  BHBYCHHS  MOJICKYJISIPHO-
OiomorivHMx  Ta  MAroQi3ioNOriYHUX  MEXaHi3MiB
(hopMyBaHHSI CHIOMETPIO3-aCOIIMOBAHOTO OC3ILTI IS Ta
3HIDKCHHS OBapiajbHOro pesepBy. Tak, I'. Kommomen ta
cniBasropu (G. Collodel et al.) nosoasite, mo B pasi
TIOE/THAHHS CHJOMETPio3y Ta 3HIKEHOTO OBapiaJbHOTO
pe3epBy BiAOYBAarOTBCSA ICTOTHI 3MiHHM KOMITIOHEHTHOTO
ckiamy (ONIKYISIPHOI PIIMHH, IO CYIPOBOKYIOTHCS
MOCUIICHHSIM ~ OKCHUIATHBHOTO  CTPECy, MOPYIICHHIM
AHTHOKCUIAHTHOTO OalaHCy Ta 3MiHAMH METa0OJIIIHOTO
Cepe/IOBHIIIA OOILHMTIB, 110 HETaTUBHO BIUIMBAE HA iXHIO
AKiCTh 1 penpoxykTuBHHKA moteHmian [1]. Ha ocHoBi
CHUCTEMaTHYHOTO  OMISAY  ©KCHepHUMEHTANbHHX  Ta
KIIHIYHUX ~ JOCHIDKeHb KOJIETH CTBEPIXKYIOTh, IO
PO3BUTOK E€HIIOMETPIO3y CYNPOBOPKYETHCS XPOHIYHUM
3anajieHHsIM, IMYHHOIO JHU3PETYJIILIEI0 Ta MOPYIICHHIM
npoueciB  QoJiKyJOreHe3dy, 0  NPHU3BOAUTH 10
MOCTYIIOBOTO BHUCHa)KEHHS OBapiaJIbHOro pesepBy [2].
[epcrieKTHBHICTH 3aCTOCYBaHHS MYJTBTHOMHHX ITiTXOJIiB
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JI0 JTOCITIJDKEHHS TIaTOreHe3y eHI0METPi03-acoliiioBaHOTo
0e31uTi 15 MTiAKPECITIOE y CBOTH Mpalli KOJIEKTHUB aBTOPIiB Ha
goui 3 }0.0y (Y. Ou et al.), akiienTyrouwn, mo iHrerparis
TeHOMHUX, IPOTEOMHHX 1 METaOOJIOMHUX JOCIIDKEHb J1ae
3MOry  imeHTH(IKyBaTH  MOJEKYJSIpHI  OioMapkepu
3aXBOpIOBaHHA Ta  (GOpPMyBaTH  II€PCOHAI30BaHi
TeparneBTHYHI cTparerii [3].

Oxpemy HAYKOBY 3HAYYIIiCTh
JIOCITiIPKeHHS, MIPUCBSYEHI PO3pOOIIEHHIO 7}
YIOCKOHAJICHHIO  KIIHIYHUX IIAXOMIB 10 BEICHHS
MAIIEHTOK 13 TMOETHAHHAM CHIOMETPIO3y Ta Oe3IUTiais.
CyuacHi MeToH JIIKyBaHHS €H/JIOMETPi03-acoIiii0BaHOTO
oe3mnians anani3yrots Jl. Jli Ta koseru, HaroJIONIyIOYH Ha
HEOOXITHOCTI TIepcoHami3allil JIKyBaJbHOI TAaKTUKH 3
ypaxyBaHHAM BIKY WAali€HTKH, CTYNCHS ITONIMPEHHS
€HIOMETPi03y Ta MOKa3HHWKIB OBapialbHOrO pe3epBy [4].
Anroput™m kmacudikamii MAIieHTOK 3 €HIOMETPio3oM
mpornonyioTh C. Kocma Ta K. Benemerro. Lle mae 3mory
¢opmyBatn  amdepeHniiioBaHi crparerii  JiKyBaHHA
3aJ€KHO BiJl KIIHIYHUX  XapaKTEPUCTUK Mepediry
3aXBOPIOBAHHS [5]. JlikyBaHHS €HJIOMETPi03-
acoliioOBaHOTO  Oe3IUIiaAs Mae [IPyHTYBaTHCS Ha
MIepCOHAIII30BaHOMY miaxoni, o MIO€ETHY €
ME/IMKaMEHTO3HY Tepamiio, Xipypriddi BTpy4aHHS Ta
3aCTOCYBaHHS JOIOMDKHUX PETIPOAYKTHBHHUX TEXHOJIOTIH,
3a3HavaioTh I. bonasina ta I'. C. Teitmop [6]. CyuwacHi

CTAHOBJIATH

MPUHOWON ~ BEICHHS TMAIll€HTOK 3 EHJOMETPio30M
pO3IIIA1a0Th A J1. C. Capno Ta CIIiBaBTOPH,
MIKPECTIOI0YN  BAXIIUBICTh  MYJIBTHIUCHUTUTIHAPHOTO

MIX0My Ta KOMIDIEKCHOT
MTOTEHITiaTy XiHOK [7].

Oxpemy IpyIly CTAaHOBJISITH JOCIIIKCHHS, CIIPSIMOBaHI
Ha BJIOCKOHAJICHHS JIIKYBaJIbHUX MIAXOIIB Ta MiABHUIICHHS
e(EKTUBHOCTI JOMTOMDKHUX PEMpPOIYKTUBHUX TEXHOJOTIH
y Talli€HTOK 3 €HJI0OMETPio30M. 3aCTOCYBaHHS MPOTOKOIY
CTUMYJISILIIT SIEYHUKIB 13 IPOreCTEPOHOBUM MPANMIHIOM Y
TAIIEHTOK 3 OBapiaJlbHUM EHJIOMETPIO30M Ta 3HM)KEHUM
oBapiabHUM  pe3epBoM  jociaimkyotsh L. Cyn Ta
criBaBTOpH. BOHM 1TOBOIATH MOXKIIMBICTH IIJIBUILCHHS
e(EeKTUBHOCTI TPOTpaM TOMOMIDKHUX PETPOTYKTHBHUX
TEXHOJIOTiH  WIISIXOM  ONTHMi3amii  TOPMOHAIBHOI
cramysdii [8]. Ha HeoOXimHOCTI KOMILIEKCHOTO MiAXO0IY
JI0 JIIKYBaHHS OC3IUTIs, 10 mepeadadae parioHalbHE
NOEHAHHS MEAMKAMEHTO3HOI Teparii, XIpypriuyHoro
JIIKYBaHHS Ta AOTIOMIKHHMX PENPOAYKTHBHUX TEXHOJIOTIH,
HaroJomryroTs T. Tarapuyk 3i criBaBTOpaMu y pe3osIronii
II Ykpaincekoro ¢opyMy ekcrepTiB 3 eHmzomerpiosy [9].
JouinbHicTs qudepeHiioBaHoro miaxoay 10 JiKyBaHHS
30BHILIHBOTO TeHITaJIBHOTO CHJIOMETPi03Y JUIs
MPOQIIAKTHKN PEIUANBIB 3aXBOPIOBAHHS Ta 30€pEKCHHS
PETPOAYKTHBHOTO  TIOTEHIiATy J>KIHOK  OOIPYHTOBYE
I'. Toncranosa [10].

Bomgrowac wacTMHa HAyKOBHX pPOOIT BHCBITIIOE
CYMDXKHI KJTiHIYHI Ta 010MeqUYHiI aceKTH, Mo GopMyrOTh
IMMUPIIAHA  KOHTEKCT TMEPCOHATI30BaHOI MEIUIIMHU Ta
Cy4yacHHX MiAXodiB O0 JikyBaHHA. OcoOmuBOCTI
JIIKyBaHHA NAaLli€HTIB 3 1JIONaTUYHUM TiNepaKTHBHUM
CEeUOBUM MIXypoM 0e3 NeTpy30pHOi TIinepakTHBHOCTI
nociimkytoTh FO. Jlextsp Ta criiBaBTOPH, IiKPECIIO0YN
3HAQUYEHHA [E€PCOHANI30BAHOTO IiAXoay A0 BHOOPY

OLIHKH PENPOLYKTHBHOTO
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TepaneBTHuHOi TakTWkK [11]. Crparerii ekcTpemanbHOT
caMoopraHizalii ClIOpTCMEHiB, IO Ja€ 3MOTY PO3IIUPUTH
VSABICHHS TPO MEXaHI3MH ajanTamii opra”iaMy 1o
CTPECOBHX HaBaHTAXXEHb aHANI3YIOTh B. ITnoxix Ta kosrern
[12]. MoxuBocTi PO iTaKTHKY TIEPEeaIACHOTO CTapiHHS
OIKIpH NDIIXOM  3aCTOCYBaHHSA O10aKTHBHHX — (OpM
Bitaminy C y moenHaHHi 3 riamyponaroMm BuByae Y.-C.
CaBYeHKO, MIOKPECTIOIOYH PONb AHTHOKCHIAHTHUX
MEXaHI3MiB y MIATPHUMAHHI KIITHHHOTO romeocTtasy [13].

[Mompu 3HaYHY KUIBKICTH JOCIIIKEHB, MPHUCBIUCHUX
SHIOMETPio3y Ta Oe3IUTIIII0, HU3Ka BAXKJIMBUX ACIEKTIB
miei mpoOJeMH 3aMINAEThCS HEAOCTATHHO BHBYEHOIO.
30KkpemMa, BIACYTHS y3rOJDKEHa  KOHIEMINSl  IOJ0
MexaHi3MiB (opMyBaHHS Oe3IUTias, acomiioBaHOTO 3
EH/IOMETPIO30M Y MAIiEHTOK 31 3HIKCHHM OBapiallbHIM
pe3epBoM, HEIOCTATHBO OCHIDKEHO KJIIIHIYHL
0CcoOIMBOCTI Tepebiry mporo CTaHy Ta HOro BIUIMB Ha
pe3yNbTaT JOTMOMIKHUX PEHNpPOJYKTUBHHX TEXHOJOTIH.

Juckyciitanm 3aTUIIAETHCS MTUTAaHHS BHOODY
ONTHUMAJTBHOT TaKTHKH JIKYBaHHS, 30KpemMa
CHIBBIIHOIIEHHS  MDK  XIpypriyHUM  JIiKyBaHHSM

SHIIOMETPIOM 1 pAaHHIM 3aCTOCYBaHHSIM JIOTOMDKHHX
PETIPOTYKTUBHUX TEXHOJIOTIH.

3anporoHOBaHe  JOCTI/KCHHsS  CIOpSIMOBaHE  Ha
YCYHEHHsSI 3a3HAYCHUX MPOTAJIMH IUIIXOM aHali3y
MMaTOr€HETHYHUX MEXaHi3MIB O€3ILIiAAs, IOB’SI3aHOr0 3
€H/IOMETPIO30M, OIIIHIOBAHHS KIIHIYHHX OCOOIUBOCTEH
nepediry 3axBOpPIOBaHHSA B TAMIEHTOK 31 3HIDKCHUM
OBapiaJIbHUM  PE3epPBOM Ta  BHU3HAYCHHS  BIUTHUBY
JMKyBaNbHUX BTPYYaHb Ha TIOKa3HUKH (PEPTHIHLHOCTI.
OtpumaHi pe3ynbTaTH JOCHIIDKEHHS JaloTh 3MOTY
OOrpyHTYBaTH HAyKOBI migxomu [0 (GOopMyBaHHS
e(heKTUBHOI KIIHIYHOI CTpaTeril BeACHHS [IUX Ialli€HTOK.

Martepian i mMeromu. Y IOCTIIKCHHI 3aCTOCOBAHO
METOJM aHaji3y, CHUCTeMaTH3allii Ta Yy3araJbHCHHS
Cy4YacHHMX HayKOBMX MyOJIiKaliid, NPUCBSIYEHUX MPOOIeMi
0e31uTi s, acOIiHOBaHOTO 3 CHIOMETPIO30M Ta 3HIDKCHIM
OBapiaJbHUM PEe3epBOM. 3JIHICHEHO NOPIBHSUIBHUN aHalI3
pe3ynbTaTiB  KITIHIYHUX JOCHI/KCHb IIOJO BIUIHBY
EH/IOMETPIOo3y Ta TIOB’S3aHMX 13 HHAM JIKYBaJIbHUX
BTPYYaHb HA TOKAa3HUKH (PEPTHIHHOCTI Ta €(heKTUBHICTH
JIOTIOMIKHUX PETPOAYKTUBHUX TEXHOJOTiH. 3aCTOCOBAHO
METOIM HAyKOBOi IHTepmpeTamii Ta Yy3arajJbHEHHs
OTPUMAHUX JaHUX [JISl BU3HAYCHHS OCHOBHHX KIIHIKO-
MATOreHETHYHHUX 3aKOHOMIPHOCTEW PO3BUTKY OC3ILIims,
acoIifOBaHOI0 3 EHJOMETPio3oM, Ta OOIPYHTYBaHHS
MiIXO/IIB 10 ONTUMI3alli]l TAKTUKHU BEAECHHS [IUX MALliCHTOK.

MeTta fgocimKeHHS — HAyKOBe OOIPYHTYBaHHS
MJIXO/IIB 10 ONTHMI3amil TAKTUKHA BEIEHHS IAILl€HTOK 13
0e3IUTiAIsIM, acOIIHOBAaHIM 3 €HIOMETPIO30M Ta HU3BKIM
OBapiaJbHUM pE3epBOM, Ha OCHOBI aHANI3y KIIHIKO-
MaTOreHETHYHUX OCOOJIIMBOCTEH 1IHOI'0 CTAHy Ta Cy4aCHUX
MO>KJIMBOCTEH PENPOAYKTUBHOT MEAULIUHU.

3aBIaHHs JOCITIUKEHHS:

1) mpoanamizyBaTd Cy4acHi HayKOBi MiIXOmu 10
MexaHi3MiB (opMmyBaHHs Oe€3IUTiisl, acolidiOBaHOTO 3
SHJIOMETPIO30M, Ta IXHIiH BIUIMB Ha CTaH OBapiaJbHOrO
pe3epBy;

2) BHU3HAUMTH KJIiHIYHI ocoOmuBOCTI mepediry
SH/IOMETPIO3y B MAIIIEHTOK 31 3HWKCHUM OBapiallbHIM
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pe3epBOM 1 BIUIMB 3aXBOPIOBAaHHSI Ta JIKYBaJbHHUX
BTPYYaHb Ha TOKA3HUKN (EpTHILHOCTI i e(eKTUBHICTH
JOTIOMIKHUX PENpOAYKTUBHUX TEXHOJIOTIH,;

3) oOrpyHTyBaTH e(pEKTHBHY KIHIYHY CTPATEriio
BEJCHHS IALIEHTOK 13 OE3IIiaasiM, acoliiioBaHUM 3
€HIOMETPI030M Ta HU3bKUM OBapiaIbHUM PE3EPBOM.

Pe3yabTraTi JocaigKeHHs1 Ta iX O0OroBOpeHHs.

dopmyBaHHs oe3rmis, acoIii0OBaHOTO 3
SHJIOMETPIO30M, € pe3yNbTaTOM MOEAHAHHS KiJIbKOX
B32€MOIIOB’I3aHUX ~ MATOTCHETHYHHX  MPOLECIB,  SIKi

BIUIMBAIOTh SIK HA CTPYKTYpy S€YHHKIB, Tak 1 Ha

($hyHKIiOHATBHI MeXaHI3MHA ¢omikymoreHesy.
Ennomerpioinui YpaKeHHS CYHPOBOIKYIOTHCS
JIOKaJIBHOIO 3anaJbHOI0 peaxiiiero, 3MiHaMH

TOPMOHAIBHOTO  MIKpOCEpEIOBHIIA Ta IOPYILCHHIM
IMyHHOI peryismii B TKaHWHaX Majioro Tasza. YHacliJoK
bOTO BiOYBAIOTBCSI CTPYKTYpHI 3MiHH OBapiajibHOT
TKaHUHH, (bopmyroThCs €HJIOMETPIOiAHI KICTH,
HOTIPIIYETBCS ~ MIKPOLMPKYJISILISE ~ Ta  3HIDKYETHCS
(yHKIIOHATbHA aKTHBHICTH (ONIKYJISIPHOTO —arapary.
CykynHa [Jisi MX YMHHUKIB NPU3BOIUTH 10 3MEHILICHHS
OBapiaJIbHOTO pPE3epPBY, 3HIDKCHHS SKOCTI OOIMTIB Ta
TOTIPIICHHS YMOB JUIA  peaii3amii pempoIyKTHBHOT
¢bynkii (Tabu. 1).

i MexaHI3MHU TPOSBIAIOTHCS Yepe3 KOHKPETHI 3MiHH
MMOKa3HUKIB OBApIaIGHOTO pe3epBYy, SIKi MOXKYTh OyTH
KUTBKICHO OIiHEHI 3a [OMOMOToI0 JIabopaTOpHHX 1
VIBTPa3BYKOBHX  MapkepiB.  30KpeMa,  HasBHICTbH
CHIOMETPIOMH  ACOIIIOEThCS 31  3HIDKCHHSIM  PiBHS
AHTUMIOJIEpOBOTo ropMony (nani — AMI') i 3MeHIIeHHAM
KIJTBKOCTI  aHTpaJibHUX  (ONIKYNiB, IO  JOBOJHUTH
HETaTHBHUHA  BIUIMB  €HJOMETPIOIHOTO  ypa)KeHHs
SIEYHUKIB Ha TXHIH (QYHKIIOHATBHUI pe3epB. Y KIIHIYHUX
JIOCITIZPKEHHSIX MOKa3aHo, 110 B JKIHOK 3 €H/I0METpioMaMu
noka3Huku AMI 1 aHTpansHOTO (QOJIKYISIPHOTO Iy €
CTaTHCTUYHO HIKYUMH TOPIBHSHO 3 MAallieHTKaMu 0e3
OBOTO  3aXBOPIOBaHHA, IO  BigoOpaxkae  mpsiMe
VIIKO/DKEHHS (DONIKYIAPHOTO amapary Ta IPHUCKOpeHe
BHCHa)KEHHS OBapiaIbHOTO pe3epsy [14].

[HIIMM BaXKJIMBUM TPAaKTUYHUM acleKTOM € BIUIUB
XIpypri4Horo JKyBaHHS EHJIOMETPio3y Ha
penpoayKTUBHUN MOTEHITia. Bupanenns
SHJIOMETPIOIAHMX KICT, Xoua W MOXKE MOKpallyBaTh
aHATOMIYHI  YMOBH B  MajloMy  Ta3dy,  4YacTo
CYNPOBOJIKYETBCSI ~ YAaCTKOBOIO ~ BTPATOI0  370pOBOI
oBapiallbHOI TKAaHWHH. Y HH3II KIIHIYHUX TOCHTIKCHb
BCTaHOBJICHO, MIO TiCHs XipypriyHoi IHMCTEKTOMIi
SHJIOMETPIOMH CIIOCTEPIraeThCsl 3HAYHE 3HIDKCHHS PIBHS
AMI', mo BinoOpakae 3MEHIIICHHS OBapialIbHOTO PE3EPBY.
VY cepenmHbOMy HOTO MagiHHS MOXE CTAHOBUTH OJH3BKO
30-40 %, ocobnBO B pa3i ABOGIYHHX YpaKeHb S€YHUKIB
[15]. 3 ornsiay Ha 1ie, y CydacHiil penpoayKToJIorii mix ac
BHOOPY JIIKyBaJIbHOI TAKTHKH Aealli OiIpIIOro 3HAaYeHHS
HaOyBae IepCOHANI30BaHUN MiAXija, sSKUi mependayae
OIIIHIOBAHHS IIOKA3HUKIB OBapiajJbHOrO pe3epBy [0
NPOBEJICHHSI OIIEPATUBHOTO JIIKYBaHHS Ta MOXKJIMBE PaHHE
3aCTOCYBAHHS JOMIOMDKHUX PENPOIYyKTHBHHUX TEXHOJIOTIH.
[IpakTtiuHa peamizamis TakuX IMIAXOAIB Ja€ 3MOTY
CBOEYACHO BHKOPHUCTOBYBAaTH HasBHUH (DOIIKYISIpHUN
MOTEHIiaJI, 3MEHIIIUTH PH3UK NePEeIIacHOr0 BHCHAXKECHHS

S€YHUKIB Ta TMABHIIUTH e(QEKTHUBHICTH
0e3muTias B Mai€HTOK 3 €HIOMETPiO30M.

Kniniuauii mepebir eHmoMeTpiody B MAami€HTOK 3i
3HIDKEHUM OBapiajlbHUM pe3epPBOM XapaKTepU3YEThCS
MOEHAHHAM MOP(]OIOTIYHNX 3MiH Y TKaHWHI S€IHUKIB Ta
(YHKIIOHAIBHUX TOPYIIEHb MPOLECiB (OINIKYJIOTeHE3Y.
EnnomerpioinHi ypakeHHsI CyPOBOKYIOTHCS PO3BUTKOM
JIOKaJIBHOTO 3ananbHOTO npotrecy, 3MiHAMHU
TOPMOHAJIBHOTO  MIKpOCcepeaoBuIna Ta (OpPMyBaHHIM
KICTO3HUX CTPYKTYp, IO HPU3BOJHUTH IO MOCTYHOBOI'O
BUCHa)XEHHA (oiikynsipHOro amapaty. Y KIIHIYHIHA
NpPaKTULl I TPOSABISETHCA 3MEHIICHHAM KiJIbKOCTI
aHTpanbHUX (OIIKYINiB, 3HIDKEHHsM piBHI AMI Ta
MOTIPIICHHSM  SKOCTI OOIWMTIB, M0 Oe3MmocepenHbo
BIUIMBAa€ HAa WMOBIPHICTH NPHPOTHOTO 3AIUIiTHEHHS Ta
pe3ynbTaTH JOIOMDKHHUX PEHNpPOIYKTUBHHUX TEXHOJOTIH
(Tabm. 2).

Y  cyyacHid  KIIHIYHIA  OpakTUIi  3a3HAYeHI
0co0IMBOCTI nepeoiry EHIIOMETPio3y MaroTh
Oe3nocepeHe MPOTHOCTHYHE 3HAUCHHS JJISl OLIHIOBAHHS
PENpOAYKTHBHOTO  TOTEHINaly  JKIHKH.  30Kpema,
HasIBHICTh €H/JIOMETPIOMH SIEYHMKA AaCOWIIOETHCS  3i
3MEHIIICHHSIM OBapialbHOTO Pe3epBY, LIO MPOSBISETHCS
3HIKCHHAM piBHI AMI Ta 3MEHIIEHHSM KiTBKOCTI
aHTpATbHUX (OMIKyNiB. Y CHCTEMHOMY OINIAAi Ta
MeTaaHami3i, TMPHUCBAYCHOMY BIUIUBY  XIpYypri4HOTO
JKyBaHHA €HIOMETPIOITHMX KICT, MOKAa3aHO, MIO IiCII
mucTekTomii  piBeHp AMIT  y  TAmi€eHTOK  MOXe
3HIKYBAaTUCS B cepenubomMy Ha 30-38 %, mnpuuomy
HaAHOIIBII BUPaKCHE 3HIDKCHHS CIIOCTEPIraeThcs B pasi
JIBOOIYHOTO ypakeHHs siegHuKiB [16]. 1le mosicHIOEThCS
TUM, IO MiJl Yac BUAAJIECHHS KICTH YaCTKOBO BTPAYaeThCs
3/I0pOBa OBapiaJibHa TKaHWHA pa3oM i3 (OoNIKyISIpHUM

JKyBaHHS

amapaToM.

[HOIIMM BaXIMBUM KIIHIYHEM aclleKTOM € BIUIUB
€HJOMETpio3y Ha pe3ynbTaTtu rporpam
eKCTPaKOpPIIOPANbHOTO  3aIUTiMHeHHA.  JocHimKeHHS

MOKA3yI0Th, 10 B TMAIIEHTOK 3 CHIOMETPIO30M CepeaHs
KUTBKICTh OTPUMAaHHX OOIIUTIB ITiJ] 9ac MyHKIIi (OIiKyIIiB
€ HIKYOKW TMOPIBHAHO 3 IKIHKaMM 0€3  [bOoro
3aXBOPIOBAaHHA. Y MeTaaHali3i, 110 OXOIUIIOBAaB JaHi
NporpamMm eKCTPaKOPIOpaIbHOTO 3aruliqHeHHs (Jami —
EK3), BcTaHOBIEHO, MmO B KIHOK 3 CHIOMETPiO30M
3MCHIIYEThCS KUIBKICTh OTPUMAHHX OOIMTIB 1 MOXE
criocTepiraTucs HW)K4a 4yacToTa KIiHIYHOI BariTHOCTI, IO
MOB’SI3YIOTh 13 BIUIMBOM XPOHIYHOTO 3alajeHHs Ta
OKCHIATHUBHOTO CTPECy Ha sKicTh Tamer i emOpioHiB [17].
3 [pakTUYHOTO TOMIALY I JaHi  BU3HAYaIoTh
HEOOXIiTHICTD IMEePCOHANI30BAHOTO MIiAXOAY IO BEICHHS
MAIIIEHTOK 3 €HIOMETPiO30M Ta 3HIDKEHHM OBapiallbHIM
pesepBoM. Y CyYacHUX pENpONYKTHBHHX IIEHTpax
00OB’SI3KOBUM €TarioM OOCTEXKEHHSI € BU3HAYCHHS PiBHS
AMT, kinbKoCTi aHTpanbHUX (OJIKYIIB Ta yIBTPa3ByKOBA
OIIiHKA CTPYKTYpH S€UHUKIB. OTpUMaHi pe3yabTaTh Jar0Th
3MOTy  TPOTHO3YBaTH  BIJNOBiAb  S€YHUKIB  Ha
KOHTPOJIbOBaHY CTUMYJIAIIIO OBYJAil Ta oOHpaTH
ONTHUMAJIbHY CTPATETIIO JIIKYBaHHS.

Ennomerpio3 icTOTHO BIUIMBa€E Ha PENpOIYKTUBHHI
MOTEeHILia)l  JKIHKM Ta  Pe3yJIbTaTH  3acTOCYBaHHS
JIOTIOMI>KHHUX PETPOTYKTUBHUX TEXHOJIOTIH, 11 (6}
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3YMOBIJICHO TIO€JHAHHAM 3alaJbHUX, TOPMOHAJIBHUX 1
CTPYKTYPHUX 3MiH y TKaHMHax Mmajoro rtaza. OcoOiuBe
3HAYCHHs MAalOTh CHIOMETPIOMH SE€YHHKIB, MOPYLICHHS
MIKpOOTOYEHHsI (OJNIIKyJTa Ta STPOTCHHE YIIKOMKECHHS
OBapiallbHOI TKAaHWHH TICIA XipYPTidYHOTO IIIKYBaHHS.
YHaCHIZOK IBOTO 3MEHIIYETHCS KiTBbKICTh aHTPaIbHHUX

(homiKyITiB, 3HIKYETBCS SIKICTh OOLUTIB Ta €(EKTHBHICTH
KOHTPOJILOBAHOT CTHUMYJIsILIiT oBYJsii. BostHOUac KiiHIvHI
pe3ynbTaTd [porpaM JOINOMDKHUX —PEHNpPOLYyKTHBHUX
TEXHOJIOTi  3aJeaTh HAcaMIlepel BiJ  CTyIEHS
EH/IOMETPiO3y, BIKy MAIliEHTKA Ta CTaHy OBapialbHOTO
pesepBy (Tabam. 3).

Tabauysa 1

OcHOBHi naToreHeTH4Hi MexaHizMu popmyBaHHs 0e3NJ1i1151, acoNili0BaHOTO 3 eHJA0METPio30M, Ta IXHiii BIUIUB
HA OBapiajbHUIi pe3epB

ITaToreneTnunuii
MEXaHi3M

XapakTepuCTHUKa NIPOLECy

BruuB Ha penpoaykTHBHY
GyHKIIIO

XpoHivyHe 3ananeHHs

AKTHBAIIS PO3aNalbHUX [TUTOKIHIB Ta MEI1aTOPIB
3allaJIeHHs B TKAHHHAX MaJIoro Tasa

[Nopyuienns ¢omikynorenesy ta
3HIDKEHHS SIKOCTI OOLIUTIB

I'opmonansHa
JTU3PET YIS

JlokanpHa rirnepecTporeHis Ta NOpyIIEHHS
YYTJIMBOCTI TKAHUH JIO CTEPOiJHUX TOPMOHIB

HecrabinpHiCTh OBYISTOPHOTO
LUKITY

OkcunaTuBHUM cTpec

HaxonmuenHst akTHBHAX ()OPM KHCHIO B
oBapiaybHil TKaHUHI

[NomKkomKeHHs KIIITHH
TPaHyJIbO3H T OOLIUTIB

CTpyKTypHIi 3MiHI

®dopMmyBaHHS €HIOMETPIOITHAX KicT i piOpO3HUX

3MeHIIEHHS KJIBKOCTI

SIECYHHKIB 3MiH TKaHWHU (yHKITIOHAEHUX (OTIKYITIB
ImyHomMOTI9HI AKTHBaIiS KITITHHHOI IMyHHOI BIATIOBiAl Ta 3HIKeHHAS HMOBIPHOCTI
MOPYIICHHS MTOPYIICHHS JIOKATBHOT iIMYHHOT TOJIEPaHTHOCTI 3aIUTiTHEHHS Ta IMITIAHTAIT]

IDicepeno: cghopmosano asmopom na ocrosi [1; 2; 3; 4, 6, 9, c. 20]

Tabauys 2

Kainiuni oco01uBocTi nepefiry enioMeTpio3y B Naui€HTOK 3i 3HMKEHHM 0BapiaJbHUM pe3epBoM

Kniniuna o3Haka

XapaKTepuCTUKA NIPOSIBY

3HaueHHS A PEeNPOLyKTHBHOT
dbyHKIl

EnmomerpioiaHi KicTi
SICYHUKIB

®dopMyBaHHS KICTO3HHX YTBOPEHbD, 1II0 YACTKOBO
3aMiIIyIOTh 3/I0pPOBY OBapiajbHy TKAHUHY

3MEHIIEeHHS KUTbKOCTI
¢GyHKIIOHATBHUX (OJIKYITIB

3umkeHHs piBHI AMI

BizoOparkae 3MEHIIICHHsI OBapialbHOTO PE3ePBY

MeHiiia BiAMOBIIb HA CTUMYJISIIIO

OBYJISAIIT
3MEHIIEHHS KIJILKOCTI . . MeH1a KiapKicTh MOTEHIIMHUX
L 3HmKeHHS (QOJIKYIISIPHOTO MYyJTy SE€YHUKIB .
aHTpaIBHUX (OJIKYIIIB OOLIMTIB

XpoHIYHUI 3aTaTbHIHA

[TigBuieHHs piBHS MUTOKIHIB Ta MEIIaTOPIiB

IToripiuieHHs SKOCTi OOIUTIB

npolec 3anajgeHHs
IopyieHHs oBynATOpPHOI Jucbananc ropMOHAIIBHOT peryJisiiii 3HWKEHHST IMOBIPHOCTI
dyHKLIi MEHCTPYaJIBHOTO IIUKITY TIPUPOJTHOTO 3aILTiTHEHHS

Jlwcepeno: chopmosano asmopom na ocrosi [2; 4, 7, ¢. 151; 9, ¢. 23; 10, c. 68]

Tabauys 3

BB eniomeTpio3y Ta OB ’sA3aHUX i3 HUM JIiKYBaJbHHUX BTPYYaHb HA MOKA3HUKH (ePTHIBHOCTI Ta
e(peKTHBHICTH TONOMIKHHMX PeNPOAYKTUBHUX TE€XHOJOTIi

KoiHiyHUH YMHHAK OCHOBHMIA BILUTUB 3HaueHHs 111 GEePTHIBLHOCTI
. 3MeHIIeHHS KUTBKOCTI aHTpaTbHUX (DOITIKYITiB MeH11a KUTbKICTh OTPUMaHUX
EnpomMerpioMa sieuHHKa . .
Ta piBHI AMI OOIIUTIB
XpoHIYHAN 3aTaTBHIHA IMopymeHHst MikpoOoTO4eHHS QOTiKyIa Ta 3HIKCHHS IMIUTAaHTAIliTHOTO
poIiec SIKICHHX XapaKTEPUCTHUK OOLIUTIB MOTEHIIATY
Xipypriuse JIiKyBaHHSA YacTKoBa BTpara 340pOBOI OBapiaIbHOT .
pypran Y P p P 3HIKEHHS 0BapiaIbHOTO PE3EPBY
SHJIOMETPIOMHU TKaHUHH
[MoBTOpHI oneparii Ha KyMmynsaTuBHE yIIKODKEHHS (OTIKYISIPHOTO [MoripuieHHs BixnoBiai Ha
SE€YHUKAX amapaty CTUMYJISILLIO
Bukopucranss HassBHOTO (DOIIKYIISIPHOTO [TinBuIIeHHS AHCIB HA
Panne 3acrocyBanns JIPT p . b yAp JUBHI . .
MOTEHLIIATY JIOCSITHEHHS! BariTHOCTI

Jlicepeno: cpopmosano asmopom na ocrosi [8; 14, 15, ¢. 1090; 17; 18]

HaBeneni uymHHMKHM Oe3MOCepeHHO BIUIMBAIOTH Ha
pesynbratn nporpam JIPT. YV wMeraanami3i cydacHuX
JIOCIII/PKEHb MTOKa3aHo, 1110 B MALlIEHTOK 3 €HJOMETPio30M
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yacToTa iMIutaHTanii emopioHis € Hmx4oro (OR 0,85; 95 %
A1 0,74-0,97), o noB’sA3yr0Th i3 3aMaIbHUMK 3MiHAMH Ta
NOpYIIEHHAM  peuentuBHocTi  eHpomerpis [18].  Ile


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKuit Meanunmii BicHuk. 2026. T. 30, Ne 2 (118)

HayxkoBi ormsaou

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

O3HaJae, IO HAaBiTh 3a HASABHOCTI SAKICHHX eMOpIOHIB
MOXJIMBICTh 1XHBOI YCHIITHOI IMITIaHTAIil MOXe OyTH
3HHKEHOIO. Boanouac 3HAaYHHI BILJIMB Ha
PETIPOAYKTUBHUN ITIPOTHO3 Ma€ ONEpATHUBHE JIIKYyBaHHA
€H/IOMETPiOMH. Y CHCTEeMHOMY OTJIAJI BCTAHOBJICHO, IO
miCNI IUCTEKTOMIl cepeaHe 3HIDKeHHS piBHa AMI
CTaHOBUTH NpUOIM3HO 35-45 %, 10 3acBigUy€e YaCTKOBY
BTpaTy GoMiKyIsipHOTO anapary sieunuka [19]. [Ipakriuuno
Lle O3Hayae, IO B MALli€HTOK i3 IOYAaTKOBO HHU3BKHM
OBapiaJJbHUM pPE3EpPBOM IIOBTOPHI omepalii MOXYTh
3HQYHO TIOTIpUIyBaTH  pPe3yJNbTaTH  CTUMYJSLII B
mporpamax EK3. BomHouac, cydacHi maHi BeNHKHX
KOTOPTHUX JIOCHTI/PKEHb ITOKa3yIOTh, IO 3a CBOEYACHOTO
3acrocyBanas JIPT  pe3ympTati  MOXyThb  OyTH
MTOPIBHAHHUMH 3 IHIIIMHA (opMaMu Oe3mmiaas. 30KpeMa,
y TAaIi€HTOK 3 130JbOBAHMM E€HIOMETPIO30M YacToTa
YKMBOHAPOJKEHHsI Micisl mepiroro moBHoro Iukiay ART
CTaHOBUTH Onm3bko 39,6 %, Toxi sIK y pasi MOeAHAHHS
€HIOMETPiO3y 3 IHINMMH YMHHUKAMH OC3IUTIIAS BOHA
3HIKY€EThCS 0 mpubnusHo 27 % [20]. 3 ornsny Ha ue, y
Cy4acHI  penpoJyKTOJNOTii OCHOBHMM  IPHHIMIIOM
BEJCHHS TaKMX MAli€HTOK € IepCoHai3alis TaKTHKU
JKyBaHHSA, IO Tlependadae paHHIO OIIHKY OBapiaTbHOTO
pe3epBy, OOMEKEHHS TIOBTOPHUX OIEPAaTHBHHUX BTPydYaHb
Ta CBOEYACHMH Mepexix [0 TMporpam JOMOMDKHHUX
PETPOAYKTUBHUX TEXHOJIOTIH.

Bubip ontumanbHOI TaKTUKKA BEIEHHS MAIliEHTOK i3
0e3ITiAIAM, aCOIHOBAaHUM 3 €HIOMETPIO30M Ta HU3EKAM
OBapiaJlbHUM  pE3epBOM,  3AJIUIIAETBCS  CKJIIAJHUM
KJIIHIYHUM 3aBIaHHIM yepes MTO€THAHHS
PI3HOCTIPSIMOBAHUX  IaTOTEHETHYHUX MEXaHI3MIB  Ta
3HAYHY BapiabenbHICTh KIIIHIYHOTO nepe0iry
3axBoptoBaHHsA. OJHIEI0O 3 OCHOBHHX MpoOjeM €
BIJICYTHICTh YITKUX KJIIHIYHHX aJTOPUTMIB IIOJI0 BHOOPY
MIDX ONEepaTHBHHUM JIIKYBaHHAM €HIOMETPIOMH Ta paHHIM
3aCTOCYBaHHSM JOTIOMDKHHUX PETpOTyKTHBHHUX
TEXHOJIOTii. BumaneHHS eHIOMETPiOigHUX KICT MOXe
MTOKpAIIyBaTH aHATOMIYHI YMOBH B MaJlOMy Ta3y, IPOTE
BOJHOYAC CYMPOBO/DKYEThCS PH3UKOM  YIIKOIPKCHHS
3/I0POBOi OBapiaJibHOT TKAHMHU Ta MOJAJIBIIOT0 3HWKEHHS
OBapiaJIbHOTO PE3EPBY, IO OCOOJMBO BAXKIMUBO IS
NAli€HTOK 13 TMOYaTKOBO HU3BKUMU MOKa3HUKAMH
¢domikymspaoro myiay [15]. 3unaunor0 mpobiemoro
3aJIMIIAETHCST 0OMEKEHICTh MOXKIMBOCTEH TIPOrHO3YBaHHS
oBapiaibHOi BIAMOBINI Ha crTuMyismio. Hagite 3a
moniOHMX moKa3HUKIB AMI' Ta KiIBKOCTI aHTpaIbHHUX
(doMiKyNiB KIHIYHUI pe3ynbTaT Mporpam JOMOMDKHHUX
PETPOAYKTHBHUX TEXHOJIOTIH MOKE 3HAYHO BiIPI3HATHCS,
0 YCKJIAJHIOE IUIAaHYBaHHS JIKYBaJIbHOI TaKTHKH.
JonatkoBi TpPyAHOIII CTBOPIOE HETAaTHBHUN  BIUIHB
XPOHIYHOTO 3aMaJbHOTO TPOIECY Ta OKCHAATHBHOTO
CTpeCy Ha SKICTh OOIMTIB 1 €MOpIOHIB, IO MOXKE
MIPU3BOIUTH [0 3HIKCHHS IMIUTAHTAIHHOTO MOTEHITiary
HaBiTh 3a JOCTaTHBOI KITBKOCTI OTPUMaHUX TaMeT.
[IpoOnemMHMM € Tako)X BU3HAYCHHS ONTUMAJIBHUX
TEpMIHIB OINEPAaTUBHOIO BTPYYaHHs, OCOOJMBO B pasi
JBOOIYHMX eHpoMeTpioM abo Miciisl monepeHix onepamii
Ha SI€YHHMKAX, KOJNM PHU3UK IIOJAJIBIIOT0 BHCHA)KCHHS
OBapiaJIbHOTO pe3epBy 3HA4yHO 3pocrae. Kpim Toro,
3aJIMIIAIOTHCS HEOCTATHHO CTAHIAPTH30BAHUMH MTiIX0AN

0 BHOOpPY TIPOTOKOJNIB KOHTPOJIBOBAHOI CTHMYJISIIT
OBYJIAIIi B MAII€HTOK i3 MOEIHAHHSIM E€HIOMETPiO3y Ta
HU3BKOTO OBapialbHOTO pe3epBy, a e(eKTUBHICTbH
OaraTpoX aJI’FTOBAHTHHUX METO/IiB IIOKPAIIICHHS OBapialbHOI
BiNOBiAI € aAucKyciifHOI0. OKpeMo MPaKTHYHOIO
poO0JIEMOIO € YNHHUK Yacy, OCKUIBKH B XKIHOK 13 HU3bKHM
OBapiaJIbHUM PE3EepPBOM PENPONYKTUBHUN ITOTEHIIA
MOXE IIBUJIKO 3HIDKYBaTHCs. TpuBaje KOHCEpBATHUBHE
JKyBaHHS eHJOMeTpiody a0o TOBTOpHI XipypriuHi
BTPYYaHHS! MOXYTh IPH3BOAUTH /IO BTPaTH KPUTUYHOTO
PENpoOyKTHBHOTO pecypcy.

®DopmyBaHHS ePEKTHBHOI KIIIHIYHOI CTpaTeTil BeICHHS
MAIIEHTOK 13 03T AIIM, aCOIIHOBAHIM 3 €HIOMETPi030M
Ta HU3BKUM OBapiaJIbHAM PE3epBOM, Ma€ IPYHTYBATHUCS Ha
MPUHIUIIAX TIEPCOHATI3aIil JiKyBaHHS, PAaHHBOI OIIHKH
PEIpPONYKTHBHOTO  TOTEHIialy Ta  PalliOHAIBHOTO
MOEIHAHHS  XIPYPriYHUX 1 PENpOJYKTHBHUX METO/IIB.
BaxmBuM eranmoM € KOMIUICKCHHMH aHalli3 CTaHy
OBapiaJIbHOTO pe3epBy 3a mokasHukamu AMI, KiTbKOCTI
AQHTPAJIBHUX ¢omikyniB Ta YIIBTPa3BYKOBHX
XapaKTEepPUCTHK SE€YHUKIB, IO Ja€ 3MOTY IPOTHO3YBaTH
BIJINIOBiTb HA CTUMYJLIIIFO Ta OOWUPATH ONTHMAIBHY
TaKTUKy JIKyBaHHSA. Y TAMIEHTOK 13 BHUPAKEHUM
3HIDKEHHSIM OBapiajIbHOTO PEe3epBy AOUIIBHUM € PaHHIN
mepexig 10 IporpaM AOMOMDKHHX PENpOXyKTHBHUX
TEXHOJIOTIH, IO Ja€ 3MOTy MaKCHMalbHO BHKOPHCTaTH
HasgBHUM  (omiKymsipHHI  moTeHmian. — BaximBum
KOMIIOHEHTOM CTpaTerii € oOMeXeHHsI HeOOTPYHTOBaHUX
MOBTOPHUX  ONEPAaTMBHUX BTPY4YaHb Ha SECYHHKAX,
O0COOJMMBO y BHIAAKAaX IBOOIYHUX EHIOMETpioM abo
MOMepeHIX  omepaiiif, KOJIW PHU3UK MOJAIBIIOrO
3HW)KEHHS OBapiaJIbHOTO pe3epBY € BUCOKUM. Xipypriuue
JIKYBaHHSI Ma€ 3aCTOCOBYBATHCS TIEPEBaYKHO 32 HAsIBHOCTI
BUP2)XEHUX KIIHIYHMX II0Ka3aHb, 30KpeMa B pasi
00JIBOBOTO CHHAPOMY, IIBUAKOTO 30LIBIICHHS KiCTO3HUX
YTBOpEeHb abo0 MiZ03pH Ha iHMIy maTosorito. BoxHowac y
MAIIEHTOK, SIKi IUIAHYIOTh BAaTiTHICTh, HPIOPUTCTHUM €
30epekeHHs (YHKIIOHATBHOTO IOTEHIiATy SE€YHUKIB 1
MiHIMI3aIlisl SATPOTEHHOTO YIIKO/DKCHHS OBapiallbHOL

TKaHMHU. EQeKTHBHICTh  JKyBaHHS MOXe OyTH
MiIBUILEHA 3aBIIKA ornTuMmizaii MIPOTOKOJTIB
KOHTPOJILOBAHOT CTUMYJISILIT OBYJIALIT, 3aCTOCYBaHHIO
MEepCOHAJII30BaHUX  CXEM JIIKyBaHHS Ta CTpaTerii

30epekeHHsT (EepTUIIFHOCTI, 30KpeMa KpiOKOHCepBarlii
001MTIB 200 eMOPIOHIB Y MaIi€EHTOK i3 PU3HUKOM IIBHJIKOTO
BHUCHa)XEHHS OBapiaJbHOTO pe3epBy. Taknii KOMIIIEKCHUN
MiAX1A Ja€ 3MOTY IMiIBUIIUTH €()EKTHBHICTH 3aCTOCYBAHHS
porpam  JIONOMDKHUX —PENpPOAYKTHBHUX TEXHOJIOTIH,
parioHaIbEHO BUKOPUCTOBYBATH HasBHHUI
PENPOAYKTUBHUI pecypc Ta HOKPAIIUTH HEPCHEKTHBH
JIOCATHEHHS BariTHOCTI B Ii€1 KaTeropii MarieHToxK.
BucHoBKH. Y pe3ynbTari JOCHIIKEHHS! BCTAHOBJICHO,
mo Oe3mwminnas, acomiiioBaHe 3 EHIOMETPIO30M, Yy
Mali€eHTOK i3  HU3BKUM  OBapiaJlbHUM  PE3EPBOM,
(hopMyeThCs Wi BIUIMBOM KOMIUIEKCY IaTOI€HETHYHUX
MEXaHi3MiB, cepel SKHUX IPOBIAHY pOJb BiAIrparOTh
XpOHIYHE  3allaJIeHHs, TOPMOHAJIbHA  JAW3PETYILis,
OKCHIATHUBHUI CTpeC Ta CTPYKTYPHI 3MiHU OBapiajibHOI
TKaHWHHU. JloBeneHo, 10 IIi MPOLECH IPHU3BOAATH JIO
3HIKEHHS piBHA AMI, 3MeHIIeHHS KiTbKOCTI aHTPaTbHAX
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(OJIKyNiB 1 MOTIpLIEHHS SIKOCTI OOIMTIB, IO 1CTOTHO
obMexye PenpoayKTHBHHUN MOTEeHIiaI HKIHOK.
BceranoBneHo, mo KIIiHIYHUI Tepedir eHmoMeTpiosy B
MAI[IEHTOK 31 3HIDKCHUM  OBapiaIbHUM  PE3ePBOM
XapaKTepU3y€ETHCS 3MEHIIICHHSIM OBapiabHOI BIAOBII Ha
CTUMYJIALII0O Ta HIDKYOI eQEeKTHBHICTIO IOTOMDKHUX
PENpOIYyKTUBHUX TEXHOJIOTiH. BusABIEHO, 110 10DaTKOBIM
YMHHOKOM 3HIKEHHS (PepTHiIBHOCTI €  Xipypriusi
BTPY4YaHHS Ha S€YHUKAX, SKI YacTO CYMPOBOKYIOTHCS
BTPATOIO YaCTHHHU (PYHKIIIOHAIBHOI OBapialbHOI TKAHUHH.
OcCHOBHUMH HAayKOBO-TTPaKTHYHUMHU npobnemamu
BHU3HAYCHO BIJICYTHICTh YITKMX KIIHIYHUX AITOPUTMIB
BHOOpPY TAKTUKH JIIKYBaHHS, CKJIAIHICTh IPOTHO3YBaHHS
BIJIMIOBI/Ii SIEYHUKIB Ha CTUMYJIAIIIO, PU3HK TOJAIBIIOTO
BHUCHQ)KCHHS OBapiallbHOTO Pe3epBY MICI ONEPaTUBHUX
BTPYYaHb Ta OOMEXKEHHI YaCOBHI pecypc Uil peanizaii
PenpoayKTUBHOL ¢byHKIIii. OO0rpyHTOBaHO, 1o

MiABHUINCHHAS €PEKTHBHOCTI JTIKYBaHHSI MOXJIMBE 32 YMOBH
MepcoHai3amii KIHIYHOT TAKTHKH, PAHHBOI OIIHKH
OBapiaIbHOTO  pe3epBy,  OOMEXKEHHS  ITOBTOPHHUX
OTEepaTUBHUX BTPYYaHb Ta CBOEYACHOTO 3aCTOCYBaHHS
JTOTIOMI>KHUX PEMPOAYKTUBHIX TEXHOJIOTIH.

IepcnekTUBH MOAAIBIIUX A0CHiIAKeHb TIOB’S3aHI 3
YAOCKOHAJIECHHSM METOJIB TPOTHO3YBaHHS OBapialbHOI
BiJNIOBifi, MTOTIHONIEHNM BHUBYCHHIM MEXaHI3MIB BILUIUBY
EHIIOMETPIO3y Ha peNnpoAyKTHBHHH IOTEHHial Ta
PO3pPOOJICHHSAM MEPCOHATI30BAHUX KITIHIYHUX CTpaTeriit
JKyBaHHs Oe3IuTias B i€l KaTeropii namieHToK.

Konduiikt  iHTepeciB.  ABTOpH  [IeKIapyroTh
BIZICYTHICTb KOH(IIIKTY iHTEpeciB, 30kpeMa (hiHAHCOBHUX,
OCOOWCTICHHX YHM IHIIKUX, 0 MODIM OW BIUTMHYTH Ha
MPeCTaBICHE JOCHIPKEHHS 1 HOTO Pe3yJIbTaTH.

®@inancyBannsa. JlochmipkeHHS mpoBommiocs 0e3
(hiHAaHCOBOT MIATPUMKH.
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Pe3tome. Ilamonoeis wyumonoodionoi 3a103u 6KII0YAE WUPOKULL CNEKMP CIMAHIE —
8i0 3MIHU PYHKYIOHANBHO20 CIMAHY, 00 MOPQON0IUHUX 3MIH Y 8U2A0i 2ino- ma
2inepmupeo3y 00 aymoiMyHHO20 Mupeoioumy, 8y3no8020 3004 Ma 310SKICHUX
HOBOYMBOpeHb.  3a  cyuacHumu  enioemioNoZiYHUMU — OAHUMU,  302albHA
nowupeHicmos mupeoionol namonozii 0eMoHcmpye meHOeHyito 00 3poCmanHts. Y
nonyasyivunomy ananizsi NHANES («Hayionanvrnozo obcmedicenst 300pog’si ma
xapuyeannsy, CILIA) age-standardized prevalence («sikosocmanoapmuzosana
NOUUPEHICMbY) 3aX80PIOEAHbL WUMONOJIOHOI 3ano3u y dopocaux y 2015-2018
pokax docazna 5,05 %, npuvomy Haneuwyi NOKASHUKYU CROCMEPI2ANUCA Y IHCIHOK
ma ocib sixom 60 poxie i cmapute.

Mema OocrioxyceHHs — nposecmu amaniz 8i0OMOcCmell i3 CY4ACHUX Oxcepel
aimepamypu w000 Memoodi8 JNiKV8aAHHA Ma OiA2HOCMUKU 3AX80PIOBAHb
wWUmMonooiOHOI 3a103u 3 AKYEHMOM HA HOBIMHI XIPYpeIuHi mexXHoN02ii ma oyiHKa
X eKOHOMIUHOL QOYINLHOCMI Y NOPIGHAHHI 3 MPAOUYIUHUMU NIOXOO0AMUL.
Pe3ynomamu oocnioxcenna. Texcm cmammi npucesueHuil Cy4acHum nioxooam
00 0ia2HOCMUKU MA XipYypiuHO20 JIKYBAHHS 3AX80PIOBAHD WUMONOOIOHOI 37103U
3 AKYeHmom Ha NOEOHAHMS KNIHIYHOT eghekmugrnocmi, be3nexu ma eKOHOMIYHOT
ooyinbHocmi. YV nbomy posensidaemvcsi 3p0CMAaHHsL ROWUPEHOCTi mupeoionol
namonozii, 0coOUB0 BY3N08UX YMEOPEHb, 1 NIOKpecIoembcs npobiema
HAOMIpHOI  OlaeHOCMUKU mMa  HeOOIDYHMOBAHUX — XIPYPIIUHUX — 8MPYUAHb.
Onucyemvbcs e8ooyisl XipypeiyHoi maxkmuxyu 6i0 paouxkaibHux nioxooig 0o
NePCOHANI308AHUX, OPIEHMOBAHUX HA IHOUBIOYANLHUL PUSUK NAYIEHMA.

Oxpemy ysazy npudileHo NOPIGHAHHIO PISHUX MemOoOi8 JIIKY8AHHs: MPAOUYiuHa
GIOKpUmMa mupeoioekmomis npeocmaeieHa K 0az068uil i eKOHOMIYHO
epexmusHull Memoo, mooi AK MAJNOIH8A3UBHI, eHOOCKONiuHi ma pobom-
ACUCMOBAHI  MEXHONO02I  PO32AA0AOMbCs  AK  CYYACHI  AIbMEepHAMUSU 3
nepegazamu y AKOCMi Hcumms, aie 3 NeGHUMU eKOHOMIYHUMU 0OMeHCeHHAMU.
3nayna wacmuna cmammi NPUCBAYEHA MOJEKVIAPHO-2eHeMUYHUM MapKepam,
AKI 3MIHIOIOMb RIOX00U 00 B€0eHHs NAYIEHMIE I3 V3108UMU YMEOPEHHAMU
HesuzHayeHo2o xapakmepy. Ilosicnioemvcs ix 3nayenns y nioguyenHi moyHocmi
diaeHocmuky, cmpamugikayii pusuxy ma 8ubopi o00’emy o0nepamusHoO20
empyuants. ORUCYEMbC MAKONC SUKOPUCHIAHHSA MYIbMUSEHHUX NaHeneu I
HOBUX DIOMapKepié K OCHOBU NePCOHANIZ08aHOI MEOUYUHU.

Kpim moeo, posersioacmucs ponv nynxyitinoi dioncii ma cucmemu Bethesda six
cmanoapmy OiacHOCMUKU, A MAKOMC NIOKPeCIrOEMbCs 3HAYEHHS [Hmezpayii
CYUACHUX MEXHON02I O Onmumizayii KIHIYHUX piutens. Y yinomy, mexcm
0eMOoHCmpYE CYHacHy meHoenyilo 00 HOugioyanizayii NiKy8aHHs, 3MeHUeHH s
iH8A3UBHOCMI 8MPYUAHD | PAYIOHATLHO20 BUKOPUCTNAHHS PeCypCie Y MeOUuyuHi.
Bucnosxu

1. Howwupenicmo namono2ii uwumonoodibHoi 3ano3u 3pocmae, 0codIuso ceped
HCIHOK 1 0Cib cmapuiozo 6iKy, a 8Y3108i VMBOPEHHA NOMpeOyromv YimKux
aneopummie 0iaeHOCMUKY U JIIKYS8AHHS.

2. Tpaduyiina mupeoidekmomis 3aIUMAEMbCS  HAUOLIbUWL — eKOHOMIYHO
eexmusHUM i HAOIUIHUM MeMOOOM.

3. Hyukyitina 6ioncia, 3a cucmemor Bethesda, 3anuwaemocs cmanoapmom
OiazHoCmuKu, a ii NOCOHAHHS 3 MOJIEKYIAPHUMU MEeMOoOamMU 3HAYHO NIOBUUYE
epexmusHicmb KNIHIYHUX PIUEHD.
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CURRENT VIEWS ON THE DIAGNOSIS AND SURGICAL TREATMENT OF THYROID
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Resume. Pathology of the thyroid gland includes a wide spectrum of conditions
— from changes in functional state, such as hypo- and hyperthyroidism, to
morphological changes including autoimmune thyroiditis, nodular goiter, and
malignant neoplasms. According to recent epidemiological data, the overall
prevalence of thyroid diseases is increasing. In a population-based analysis of
NHANES data, the age-standardized prevalence of thyroid disease among adults
in 2015-2018 was 5.05%, with the highest rates observed in women and
individuals aged 60 years and older.

Objective. To analyze data from contemporary literature on diagnostic and
surgical treatment methods for thyroid diseases, with a focus on modern surgical
technologies and their cost-effectiveness compared to traditional approaches.
Results. The article addresses current approaches to the diagnosis and surgical
treatment of thyroid diseases, emphasizing the balance between clinical
effectiveness, safety, and economic feasibility. It highlights the increasing
prevalence of thyroid pathology, particularly nodular lesions, and underscores
the issue of overdiagnosis and unnecessary surgical interventions. The evolution
of surgical strategies from radical approaches to personalized, risk-adapted
management is described.

Special attention is given to comparing treatment modalities. Conventional open
thyroidectomy is presented as a standard, cost-effective method, whereas
minimally invasive, endoscopic, and robot-assisted techniques are discussed as
modern alternatives offering improved quality of life but associated with higher
costs.

A substantial part of the article focuses on molecular genetic markers, which are
transforming the management of patients with indeterminate thyroid nodules.
Their role in improving diagnostic accuracy, risk stratification, and surgical
decision-making is emphasized. The use of multigene panels and novel
biomarkers as a foundation for personalized medicine is also described.

In addition, the role of fine-needle aspiration biopsy and the Bethesda system as
the diagnostic standard is discussed, along with the importance of integrating
modern technologies to optimize clinical decision-making. Overall, the article
reflects a trend toward individualized treatment, reduced invasiveness, and
rational use of healthcare resources.

Conclusions

1. The prevalence of thyroid diseases is increasing, especially among women and
older individuals, and nodular lesions require well-defined diagnostic and
treatment algorithms.

2. Conventional thyroidectomy remains the most cost-effective and reliable
treatment method.

3. Fine-needle aspiration biopsy using the Bethesda system remains the
diagnostic standard, and its integration with molecular methods enhances
clinical decision-making.

Beryn.  3axBoproBaHHS

LATONONIOHOT

3aJ031  MeToAu (TOpMOHAlbHA Teparis, pajioioareparis), Tak i

NOCIIAl0Th OJIHE 3 MPOBITHUX MiICIb Y CTPYKTYpi
CHIOKPMHHOI TATOJIOTii Ta MalTh 3HAYHHI BIUIMB Ha
SKICTh JKUTTSl TAIIEHTIB 1 CHCTEMY OXOPOHH 3J0pOB’s
3arajoM. 3a JaHMMH Cy4YacHHX eIiIeMIOJIOTiYHUX
JOCJIIKeHb, BY3JIOBI YTBOPEHHS IUTOMOMIOHOT 3ay103H
BHSBIISIIOTHCS Y 3HAYHOT YACTHHU JOPOCIOTrO HACEIICHHS, a
4acToTa paKky LIMTOMOIIOHOI 3a/103M Ma€ TEHJCHLII0 10
3pocTaHHs B ychoMYy CBITi [1].

CydacHi miaxXomu 1O JIKyBaHHA 3aXBOPIOBAaHb
IMTONOAIOHOT 3all03W BKIIFOYAIOTh K KOHCEPBAaTHBHI

pi3HOMaHITHI XipypriuHi BTpy4aHHs. OCTaHHIMH poKamu
aKTHBHO BIPOBaJKYIOThCS HOBITHI TEXHOJIOTii, 30KpeMa
MaJIOIHBa3MBHI Ta €HJOCKOIIUHI ONlepaTHBHI METOJHUKH, a
TakoX  pobor-acucroBaHa  xipypris. Lli  migxomm
JIEMOHCTPYIOTh ~ NOTEHILIHHI IepeBard y  BHIIISAL
3MEHILIEHHS TPaBMAaTHYHOCTI, KpAIIOro KOCMETHYHOTO
e(eKTy Ta MBUANIOTO BiIHOBIICHHS MAI€HTIB [2, 3].
[MaTonorist MUTOMONIOHOT 3271031 BKIIIOYAE MIHPOKHUN
CHEKTp CTaHiB Bix 3MiHM (QYHKLIOHAJIHHOTO CTaHy IO
MOp(OJOTIYHUX 3MiH — BiJ TilO- Ta TiMEPTHPEO3y IO
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ayTOIMYHHOTO THPEOIUTY, BY3JI0BOT0 3002 Ta 3JI0SIKICHUX
HOBOYTBOPEHb. 3a CYYaCHUMH  CHiJIeMiOJIOTIYHUMHU
JaHWMH, 3arajbHa TIOMIAPEHICTh THPEOIAHOI MAaTOJOTil
JIEMOHCTPY€ TEHJICHIIIIO 10 3pOCTaHHSA. Y MOMYJISIiHHOMY
agam3i  NHANES («HamioHampHOro  0OCTEXKEHHS
3m0poB’st Ta xapuyBaHms», CIIIA) age-standardized
prevalence («BIKOBOCTaHZApTH30BaHA IIOIIMPEHICTH)
3aXBOPIOBaHb MIUTOMOAIOHOI 3a1103u y qopociux y 2015-
2018 pokax pocsrma 5,05 %, npuuoMy HaiBHII
NOKa3HUKH CIIOCTEpIralncsl y KiHOK Ta oci® BikoM 60
POKIB i cTapiie.

Pak mmTomomiOHOT 3a703W € HANUNONIMPEHIMIO
37I0SIKICHOIO MYXJIMHOIO €HJOKPWHHOI CHCTEMH, i HOro
TArap npopomxye 3pocrtatu. 3a ganumMu GLOBOCAN
(rmobanpHa 0a3a JaHUX OHKOJIOTIYHOI CTATUCTHKH
MixHapogHOTO areHTCTBa 3 BUBYEHHS paky npu BOO3)
2022, y cBiTi 3apeectpoBaHO TMOHanL 821 THC. HOBHX
BHIAKIB PaKy IIUTOMOAIOHOI 3ajJl03H; BiH TOCIB 7-Me
MiCIle cepel YCiX 3J0AKICHUX HOBOYTBOPEHb 3a
3aXBOPIOBAHICTIO 3arajioM 1 5-Te Micle cepei KiHOK.
YacToTa B )KIHOK YTpHU4i BHIIA, HDK Y YOJIOBIKIB, TOAI SIK
CMEPTHICTB 3aJIMIIA€THCS 3HAYHO HIDKYOIO 1 MOCIAaE JIHIIIe
24-te wmicue. Takuii po3pHB MK 3aXBOPIOBAHICTIO Ta
CMEPTHICTIO € ITPUHIMIIOBO BaKIMBUM: BiH CBIUUTH, L0
cydacHa ‘“‘emizeMis”’ THPEOIZHOIO paKy YacTKOBO
CKIIaAa€TbCs 3 NYyXJIWH i3 TOBUIBHAM Tiepedirom Ta
CIPHUSTIMBUM HpOrHO30M. [Ins Xipypra me He 3MEHIIye
aKTyaJIbHOCTI NpoOJIeMH, a HABIAKH, yCKIagHIoe ii, 60
3pocTae He JHMIIE KiUTBKICTh TAaIli€HTiB, a W morpeda B
TOYHOMY BH3HA4YCHHi, KOMY HEOOXiHa aKTHBHA
orepamiifHa TakTHKa, a KOMY — CIIOCTepeXeHHS abo
obMexeHe BTpyuaHHs [4].

HaiinepekonnuBilie cy4acHi NPUYMHU 3POCTaHHS
3aXBOPIOBAHOCTI Ha  paKk  MIMTOMOAIOHOT  3ay103M
MOSICHIOIOTECS ~ (DEHOMEHOM  TinepAiarHoCTUKu. Y
BEJIMKOMY TIOITYJISIIHHOMY JTOCIHIJPKEHHI, 1110 OXOIMUIIO 63
KpaiHu, mokaszaHo, mo mig yac 2013-2017 pokis i3 2 297
057 miarHocToBaHMX BHMAAKiB mpudimsHO 1 736 133 (75,6
%) Morim OyTH IOB’s3aHi 3 HaIMIPHOIO JTIarHOCTHKOIO.
ABTOpH BCTAaHOBWJIM, IO TMPHPICT 3aXBOPIOBAHOCTI
mpotsirom 1980-2017 pokiB BinOyBaBcs y OLTBIIOCTI KpaiH
mepeBaXHO 0e3 BiNMOBITHOTO HPUPOCTY CMEPTHOCTI, a
TOJIOBHUH BHECOK Y Bapia0esbHICTh MOKa3HHKIB POOUB
came manisipHui pak. OTKe, 3POCTaHHSA KUIBKOCTI
oreparii Ha HIMTOMOMIOHIN 3a7031 HE 3aBKIU O3HAYA€E
3pOCTaHHS KUTBKOCTI KIJIIHIYHO arpecMBHUX MyXJHH. J[ms

xipyprii e KPUTUYIHO BaXJIUBO, OCKIJIbKH
HEeoOIpyHTOBaHe PO3LIMPEHHS TOKa3aHb JI0
THUPEOIAEKTOMII MiJBUIIYE PH3MK TilOMapaTUpPeo3y,

YIIKO/PKEHHSI TOBOPOTHOTO TOPTAaHHOTO HEPBA, JAOBIUHOI
3aMiCHOI Tepamil Ta TOTIPIIEHHS SKOCTI XHUTTS 0e3
peabHOTO OHKOJIOTIYHOTO BUTpamty [5].

[MaminapHa KapupHOMa IMUTONONIOHOI 3al03uM €
Halmomuperiniow (GopMoro audepeHiioBaHOTO paKy
miei Jokamizamii Ta, SK TPaBWIO, XapaKTEPU3YETHCS
CIPUSTIMBUM NPOrHo3oM. Hespaxarouu Ha 1€, y 3Ha4HO1
YaCcTKM TAII€HTIB, 3a pi3HUMHU oIliHKamu 10 30-60%,
BUSIBIISIIOTHCS MiKpoMeTacTasu B LEHTPaTbHUX
mimparnunux By3nax (VI piBeHb), SKI 3aJIMIIAIOTHCS
KIIHIYHO Ta IHCTPYMEHTAIbHO HEBU3HAYCHUMH Ha
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JooTepariiftHoMy eTami. Y 3B’SA3Ky 3 [HAM, HHUTaHHI
JIOLUTBHOCTI BMKOHAHHS TPO(MIIAKTHYHOI LEHTPaIbHOT
miMQoucekmii MpH KITHIYHO HETaTHBHOMY CTaTycCi
nimparnaaux BY3NMiB (cNO) 3amumIaeTbes IMPEIMETOM
aKTUBHOI HAYKOBOi  JTUCKYCii, OCHOBOIO SKOI €
HEOOXigHICTh  OalaHCyBaHHA  MDK  IOTEHIIHHOIO
OHKOJIOT19HOIO KOPHCTIO Ta PU3UKOM IICIAOTIePAlifHIX
YCKIIaHEHb.

[Marodizionoriuno s ManIsAIpHOI  KapIMHOMH
XapakTepHe JIM(QOreHHe MeTacTa3yBaHHs, IIPH SIKOMY
Ha4acTille ypakatoThCsl caMe HEeHTPaIbHI JiM(paTniHi
By3nu mui. CydacHi JOCIiIKEHHS IEMOHCTPYIOTh BUCOKY
4acTOTY OKYJBTHHUX MeTacTas3iB, mio Moxe csrata 50%,
NpoTe iX BIUIMB Ha 3arajbHy BHXKMBAHICTh € OOMEKEHHM.
HartomicTe BOHM MOXYTh BiJirpaBaTh I€BHY pOIIb
PO3BHUTKY JIOKOpETiOHapHHX penuauBiB. BomHoudac,
MIKpOMETAacTaTH4YHI YpaXCHHS YacTO MArOTh IHEPTHHH
mepebir 1 He 3aBXAW MOTPEOYIOTh  arpecHBHOTO
XIpypriuHoro JiKyBaHHS, IO JOJATKOBO IIiJCHITIOE
apryMEHTH Ha KOPHUCTh O1IbIII KOHCEPBATUBHUX ITIIXOIB.

KnrouoBe 3HaueHHs y BUOOpI TAKTHKH JIIKyBaHHS Ma€

cTpaTUdikalliss  puU3MKy. 3TiOHO 13 CYYacHUMH
PEeKOMEHIALISIMH, 30KpemMa American Thyroid
Association, a TaKOXK €BPOTEHCHKUMH Ta
aMEpPHKaHCHKIMHU OHKOJIOT1YHUMH MPOTOKOJIAMH,

MAIIEHTH TOAIISIOTECS Ha TPYIH 3alIe)KHO BiJ po3Mipy
My XJIMHU, HASIBHOCTI €KCTPATUPEOIMHOI iHBa311, MeTacTasiB
Ta TICTOJIOTIYHHX XapakTepucTHK. Came y IpyIi HU3bKOTO
PHU3HUKY, sIKa BKITIOYAE TMAIIEHTIB 13 MyXJIMHAMH A0 2-4 cM
0e3 O3HaK arpecWBHOTO Tepediry, NMUTaHHS BUKOHAHHS
PO UTaAKTUIHOT IEHTPAITBHOT TIMQPOIUCEKIIi € HaHOUTBII
JIUCKYCIHHIM.

Cepen  moTeHUiMHUX mepeBar  NpoQiTakTHYHOT
HEHTPAIBLHOT JTIM(OAUCEKIIT PO3TIBIIAETECA MOXKIUBICTD
OiNIBII TOYHOTO CTaiIOBaHHS 3aXBOPIOBAHHS 33 PaXyHOK
BUSIBJICHHS. METACTaTUYHOTO YPaXXEHHS JiM(paTHIHIX
By3JliB, IO MOXCE BIUIMBATH Ha TMOJAIBITY TaKTHKY
JIKyBaHH, 30KpeMa 11010 3aCTOCYBaHHS
pamioiionreparii. KpiMm Toro, OinbIl MMOBHE BHIANCHHS
THPEOINHOI TKAHWHU Ta PETIOHApHHUX CTPYKTYp MOXKE
COpUATH  3HIDKCHHIO  PIBHS  THUPEOTNIOOyNiHY B
MICIIIOTIepalifHOMY TIepiofli Ta IOKPANmICHHIO SKOCTi
J1a00paTOPHOTO MOHITOPHUHTY. J[esKi CydacHi MeTaaHai3u
TAaKOX BKa3ylOTh Ha HE3HAYHE 3HWKEHHS YacTOTH
JIOKOPETIOHAPHUX PEIUAMBIB, OJHAK 0O€3 BIUIMBY Ha
3arajibHy BUKUBaHICTb.

Pazom 3 TuMm, npodinakTMuHa  HEHTpaJbHA
nmiMdomucekiis acoIioeTbCs 3 MIIBUILCHUM PU3UKOM
yckimasHeHb. HalOinpn 3HadynmMu cepel HUX €
rirnomnaparipeos, 4acToTa sikoro Moske gocsiratu 20-30% y
TpaH3UTOpHIH ¢opmi Ta 1-5% y mOCTIHHIA, a Takox
MOIIKO/DKEHHS.  TTOBOPOTHOTO TOPTaHHOTO HEpBa 3
po3BUTKOM 1wcoHii, oco0mMBO TpHU IABOOGIYHOMY
BTpy4aHHI. KpiM TOTO, BUKOHAHHS TaKOi Omeparii Moxe
MPU3BOIUTHU 10 HAIMIPHOTO JiKyBaHHS, OCKIJIBKH 3HaYHA
YacTHHA MIKPOMETACTa3iB € KIIHIYHO HE3HAYYIINMH Ta HE
BIUIMBAIOTh HA MIPOTHO3 3aXBOPIOBAHHSI.

AHaJti3 pe3ybTaTiB Cy4aCHUX CUCTEMATHYHIX OTJISIiB
i MeraaHamiziB, omyOmikoBaHux y 2021-2025 pokax,
CBIIYMTH TIIPO  BIJCYTHICTb pI3HUNI Yy 3arajbHid
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BIDKMBAHOCTI MDK  [ALI€EHTAMH, SKHM  BHKOHAHO
PO ITAKTHYHY HEHTPAIBHY JITIM(OIUCEKIIO0, Ta THMH, Y
KOro BOHa He mpoBomwiIacs. Xo4a BiJ3HAYAETHCS
TEHACHLIS 10 HE3HAYHOTO 3HIDKEHHS YaCTOTH PELIHBIB,
i KIiHIYHE 3HAYEHHS 3aJUIIAECTHCS OOMEKEHHUM, TOII SIK
PHU3UK YCKIIAAHEHb € JOCTOBIpHO BuiuM y rpymi pCLND.
Le cBigunTh mpo Te, 110 MOTEHIIIHI IIepeBaru nporeIypu
HE 3aBXK/IU [IePEBAXKAIOTH OB’ sI3aHi 3 HEI0 pu3uKH [6].

CyuacHi MIKHapoAHI peKOMeHJAlli MiATPUMYIOTh
CCJICKTUBHUIA TMiAXiA 1O BHUKOHAHHSA NPOPUIAKTHYHOT
LeHTpaIbHOI JiMpoancekii. 3okpema, American Thyroid
Association He pekoMeHIye 1 pyTHHHE 3aCTOCYBaHHSA Y
TIAIIEHTIB 13 HU3BKUM PU3UKOM, JIOITYCKAIOYH MOXIIUBICTh
BUKOHAHHS Y BHIIQJKaX OUTHIIHMX IMyXJIMH a00 IMiJo3pH Ha
MIPUXOBaHE MeTacTazyBaHHA. €BPOIEHCHKI peKOMeHIaIlil
HaTOJIOIIYIOTh Ha HEOOXiJHOCTI IHAUBIAyati3allii TaKTHKH,
Toni sk mporokoiu National Comprehensive Cancer
Network  posmsimatote  pCLND sk omifioHanbHe
BTPYYaHHS, PILICHHS PO SKE 3HAYHOI0 MIpOI0 3aJIeKHUTh
BiJ JOCBimy Xipypra [5].

CyyacHi miAXoam O  JIKyBaHHS  MHamiIspHOI
KapUUHOMH  IIUTOMOMIOHOi  3ay03M  BiOOpakaroTh
3araibHy TEHICHINIO O TepcoHami3amii Xipyprii. Boru
nependayaroTh BUKOPUCTaHHS BUCOKOPO3IiIbHOT
YIBTPa3BYKOBOI IIarHOCTHKHU, MOJICKYJIIPHHX MapKepiB Ta
IHTpaomepaifHiuX HaBIralifHUX TEXHOJOTIH 3 METOIo
orntuMizamnii 06’emy BrpydanHsa. OcoOmmBa yBara
MIPUIUTAETHCS MiHIMI3aMii micasonepaiifiux ycKiiaaHeHb
Ta 30€PEIKCHHIO SIKOCTI KUTTS MAIlI€HTIB.

Takum  ymHOM,  TpodinakTHYHAa  LEHTpajbHA
nmimMdoanceKis npu nanispHini KapLUuHOMI
LIMTONOAI0HOT 321031 Y MAII€HTIB 13 HU3bKHM PH3UKOM HE
MTOBUHHA 3aCTOCOBYBATHCSI pyTHHHO. BoHa He BIMBae Ha
3arajbHy BW)KMBaHICTh, Ma€ OOMEKEHHH e(eKT o0
3HWKEHHS PEIMAMBIB 1 CYNPOBOMKYETHCS MiJBUIICHUM
pU3MKOM  yckiagHeHb. ONTUMAaJbHOIO €  CTpaTeris
CEJIEKTUBHOTO MIAXO0yY, 0 0a3y€eThCs HA IHAWBITyaTbHIN
OmWiHI (aKTOpiB pHU3UKY, KIIHIYHAX XapaKTEPHUCTUK
IMyXJIMHU Ta JOCBixy xipypra [6, 7].

OcoOnuBe 3Ha4YeHHs A Xipyprili Mae By3JoBa
[aToJIOris IUTOoAIOHOT 3am03u. Came BOHA HaiyacTilie
CTa€ MPUYMHOIO HAMPABIICHHS MAI[iEHTa HA KOHCYJIbTALII0
JI0 €H/IOKPUHHOTO Xipypra, Xo4a JIaleKko He KOXXEH BY30JI
moTpeOye  ONMEPaTHBHOTO  JIIKyBaHHS.  E€BpOMNCHCHKI
pexomeramii 2023 poky MHpSMO MiJKPECIIOIOTh, 0
BY3JI0BA THPEOiJHA XBOPOOA € JTy>Ke MOMINPEHUM CTAaHOM 1
norpedye PH3HK-a/IalITOBAHOT O, €KOHOMIYHO
OOTPYHTOBAHOTO MIJXOY JI0 MEPBUHHOTO OOCTEXKEHHS Ta
MOANBIIOTO BemeHHA. Jms mpakTHYHOI Xipyprii 1e
O3Hada€ 3MiHy TMapaguTMH: Bif “BHABHIH BY30II —
orepyBaTH’ IO MOJENi, Y SKid PIMIEHHS PO OIEparlito
YXBAIIOETHCS JIMILE TICHs IHTerpamii yibTpa3ByKOBUX
o3HaK, pe3ynsTariB TAIIb (TOHKOTrOJKOBa acmipariiiHa
MyHKIiHA Oiomcis), KIiHIYHUX (aKTOpiB pPH3HKY Ta
OYiKYBaHOT KOPUCTI AJIs MalieHTa. 3 Oy Ha 3pOCTaHHs
KUTBKOCTI  IHI[UJICHTAJIOM, CaMe IPaBUJIbHA CEJICKIIis
XBOPHUX CTa€ OJHHMM i3 KIIFOYOBHX MOKa3HHKIB SKOCTI
XipypriuHoi monomord [8].

PazoM i3 THM, He MO>KHA 3BOJJUTH BCIO POOJIEMY JIMIIIE
1o rinepaiarHocTuKH. Cy9acHi OTJISIU i IKPECITIOIOTH, IO

3a octaHHi 5-10 pokiB mormomora MaImi€eHTaMm i3 paKkoM
MIMTOMIOAIOHOT 3aJI03H YBIHIIIIa B HOBY €py: BIIPOBAHKEHO
MDKHApOJHI CHCTEMH YJIBTPa3BYKoOBOI cTpaTudixamii
PH3UKY, BUBYAIOTHCS aKTHUBHE CIIOCTEPEHKEHHS Ta MEHII
iHBa3WBHI aJbTEPHATUBHU Xipyprii AN HU3bKOPHU3UKOBUX
MYXJIMH, & TAKOX 3’ IBUJINCSI HOBI MOXKJIMBOCTI CHCTEMHOT'O
niKyBaHHsS npu nomupeHux Gopmax. lle oznauae, 1o
aKTYaJIbHICTh TE€MH JIsl XIpyprii Mojsirae He TiNbKU Y
30LTBIICHHI KUTBKOCTI BHUIMAJKIB, aje W y 3MiHI CaMoro
3MICTy Xipypriunoi pobotu. ChoromHi Xipypr Mae OyTH He
JWIIe TEXHIYHMM BHUKOHABLIEM THpPEOiJeKToMii, a W
KIIHIIUCTOM, SKH BOJOJIIE CYYacHOIO CTpaTH]iKaIli€ro
pU3UKy, pO3yMi€ MeXi omeparii, TOKa3aHHI [0
TEeMITHPEOINeKTOMIl, TOTAIBHOI THPEOiNeKTOMIl YU
AKTHBHOTO criocTepeskeHust [9].

OctanHi gasi 2026 poky me OipIIe TOCHITIOITD ITI0
Te3y. Y MmojaemoBaasHOMy mociimkerni JAMA Network
Open (MiXHApOJHWIA pElEeH30BAHUN HAYKOBHH JKypHAI
BIJIKPHTOTO JOCTYITy) BCTaHOBIeHO, mo y CHIA B 1991-
2019 pokax Big 72 % 10 94 % BUMAIKIB MAMISIPHOTO paKy
NIMTOMOMIOHOI  3aJ03M  MODIM  OyTH  HaaMIpHO
IarHOCTOBAaHMMH. BoaHOYac, 3MEHIIEHHS KiJIbLKOCTI
YIBTPa3BYKOBUX JOCHTIIKEHb 3 MPUBOIY HEMaJblIOBAHUX
BY3JiB MOTJIIO O ICTOTHO 3HHU3UTH 3aXBOPIOBAHICTH,
NPaKTUYHO HE BIUIMHYBIIM HA 3arajibHy CMepTHICTh. J{iis
Xipypra 1ie Ma€ npsaMe MpaKTH4He 3HAUSHHS: YUM LIHpIIe
BHUKOPUCTOBYETHCSI HHU3BKOIIOPOTOBHH CKPHHIHT, THM
Oinprre popMyeThCSl KOHTUHTEHT HAIi€HTIB i3 610JI0T19HO
IH/IOJICHTHUMHU MyXJIMHAMHU, SIKUM MOTEHLIHHO MOXe OyTH
3aIpOIIOHOBAHO JIIKYBaHHSI, 1110 EPEBUIIYE IXHIO PEabHY
KIiHiuHy moTpedy. Came TOMy CydyacHa XipypriuHa
aKTYaJIbHICTh TEMH — II€ HE TUIBKM 30UIbIIEHHS YHCIa
orepariif, a ¥ HEOOXiAHICTh 3amoliraT STPOreHHOMY
BIUTHBY Ta Tinepaiarnoctui [10].

BopgHodac, BIpoBa/)KCHHS IHHOBAIIMHUX TEXHOJIOTIN
CYNIPOBO/KYETHCSI  3HAUHMM  ITJBHUIICHHSIM BapTOCTI
JIKyBaHHSA, IO CTBOPIOE JOJATKOBE HABAHTAXKCHHSA Ha
CHCTEMY OXOPOHH 3/I0pOB’SI Ta CAMIX MAII€HTIB. Y 3B’ SI3Ky
3 IIUM, 0COOJIMBOI aKTyaJIbHOCTI HAOYBa€ MMUTAHHS OIIHKH
CHIBBIIHOIIEGHHS  «BapTICTh-€(DEKTHBHICTB»  DI3HUX
METO/IIB JIIKYBaHHS, 1110 € KJIFOYOBUM aCIICKTOM J0Ka30BOT
MEJUIMHH Ta PalliOHAILHOTO BUKOPUCTAHHS PECYPCIB.

He3Bakaroun Ha aKTUBHMH PO3BUTOK HOBITHIX
TEXHOJIOTIH, iX KJIIHIYHI IepeBaru He 3aBX/1 0JHO3HAYHO

MEepeBULIYIOTh  TPAJHLIAHI  MOXOAH, O0COOJIMBO 3
ypaxyBaHHSIM €KOHOMIUHMX BuTpar. lle 3ymoBiIO€e
HEOOXiMHICTP KOMIIJIGKCHOTO aHalli3y eQeKTUBHOCTI
CYJacHHUX METO/IiB JKyBaHHS 3aXBOPIOBaHb

MIMTOMOAIOHOT 3all03M 3 ypaxyBaHHSIM IX BAapTOCTi,
YacTOTH YCKJIAJHEHb, PiBHA PELMAMBIB Ta BIUIMBY Ha
SKICTB XHUTTA mamiedris [11-14].

IIpobnema mudepeHIifHOT TIarHOCTUKHA BY3JIOBHX
YTBOPEHb IIWTOMOAIOHOT 3aI03U 3aJIMIIAETHCA OTHIEIO 3
HAWOLIBII aKTyalbHUX y Cy4YacHIH ESHIOKPHHOJIOTII Ta
Xipyprii. He3Baxaioum Ha [IMPOKE BIPOBAPKEHHS
TOHKOT0JIKOBO1 acmipauiiinoi oiorcii (FNAB), no 20-30%
pe3yNbTaTiB HajJexarb 0 KaTeropii HEBU3HAYEHOTO
sHadyeHHs (Bethesda 111 — aTuriss HeBU3HAYEHOTO 3HAUCHHS
/' ¢omikynspHe YypaKeHHS HEBH3HAUYEHOTO 3HAYCHHS;
Bethesda IV — domikymsapaa Heomnasis (abo migospa Ha
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¢domikyspay Heoruiasiroo) [15-19]. Ile crBoproe cyTTeBi
TPYIHOIII Y BHOOPI ONTHMAJILHOI JIIKYBalbHOI TaKTHKH,
30KpeMa BU3HAYCHHS 00’ €My ONepaTUBHOTO BTPYUYaHHS.

3rifHO i3 Cy4YacHHMHM YSBICHHSIMH, OLIBIIICTH
TIAIIEHTIB 13 TAKIMH BY3JIAMH IMiJTAI0THCS AiaTHOCTHIHIHN
TeMITHPEOiAeKTOMii, TIpoTe y 3HAYHIM YaCTHHI BUIAJIKIB
(mo 70%) TicTONOTIYHO BHUABISIOTHCS JOOPOSIKICHI 3MiHH
[20-24]. Tle cBiguuTs TPO HAAMIPHY XipypridHy
AKTUBHICTh 1 3YMOBJIIOE HEOOXIMHICTh MOMIYKY OUIBII
TOYHUX METOJIB TMepeAONepPaIliiiHOl OILIHKA PH3UKY
3JI0SIKICHOCTI.

Y 1pOMy KOHTEKCTI 3HAYHMI iHTEpec BHUKIUKAIOTh
MOJIEKYJIIPHO-TEHETUYHI ~ MapKepH, SKi J03BOJSIOTH
[MABAINMTH TOYHICTL JIarHOCTHMKA Ta 3a0e3[eYuTH
IHAMBITyaTi30BaHUH MiIXix 0 TiKyBaHHA. BripoBamkeHHS
MOJICKYJIIPHOTO TECTYBAaHHS CTAJI0 BAXKIUBUM KPOKOM Y
HaIpsAMKY MEpCOHATI30BaHOI MEAUIIMHHA B THPEOinoJIorii
[25-28].

Ilymkmiira  Oiomcis,  30KpeMa  TOHKOTOJIKOBA
acmipauiiina Oioncis  (TI'B), € kmouoBUM MeTonOM
MOPGOJIOTiUYHOT MIarHOCTUKH, IO JO3BOJISIE OTPUMATU
KIITHHHUE ~Marepian sl LUTOJIOTIYHOTO — aHaji3y.
BonHowac, cranmaprusamis pe3ysbTaTiB  JIOCIIHKEHHS
CTajla MOXIIMBOIO 3aBJSKH BIPOBAPKEHHIO CHCTEMH
Bethesda, sxa 3abe3neuye enuni kputepii iHTEpIpeTanii
[29].

Poab mynkuiitnoi Oiomcii y cydacHiii piarnocruui.
TonkoronkoBa acmipaniiiHa 010Tcis € MalOiHBa3HBHHM,
Oe3leyHrnM 1  E€KOHOMIYHO  JIOIIIBHUM  METOIOM
JOCTIKCHHSI BY3JIiB IIMTOIOMIOHOI 3aJI03H. Ii IIAPOKE
3aCTOCYBaHHS 3HAYHO 3MEHIIIIIO KIJIBKICTB
HEOOIPYHTOBaHHX OIEPATHBHUX BTPYy4aHb [24].

OcHoBHI nepeBaru METOAY: MiHIManbHa
TPaBMAaTHYHICTb, MOJKJIUBICTh aMOyJIaTOpHOTO
BUKOHAHHS,  BUCOKAa  IH(QOPMATHUBHICTH;,  INBUIKE
OTpUMaHHS pe3ynbTaris [24].

CyuacHi JOCTIUKEHHS MOKa3yloTh, Mo To4HICTh TT'B
3HAYHOIO  MIpOI0  3aJIeKUTh  BiJ ~ BHKOPHCTaHHS
YIBTPa3BYKOBOTO KOHTPOJIO, IOCBITY JIiKaps Ta IUTOJIOTA,
a TaKoX SKOCTI OTpuMaHoro marepiamy [29]. 3rimHo 3
MEeTaaHaJi3aMH,  YyTIHBICTB  METOAYy  CTaHOBUTH
npubmsuo 68-85%, a cnemmdpiunicts — 95-98%, 1m0
CBIIYMTH MPO BUCOKY 3AaTHICTh NPABHJIBHO BHU3HAUYATH
nobposikicHi  ytBopeHHst [24]. BomgHowyac HeratMBHa
NPOTHOCTHYHA MIHHICTH csirae moHan 96%, 110 poOHTh
MeTOJ] €(DEKTUBHUM [Tl BUKITFOUCHHS 3JIOSKICHOCTI [26].

Cucrtema  Bethesda  Oyma  pospobmena s
cranmaptusaiii pesynbratie TI'B 1 Bkmo4yae mIicTh
JIarHOCTUYHUX KaTeropiil: HeMiarHOCTHYHHIA Martepial,
JOOPOSIKICHUH TIPOLIEC, aTHIIis HEBH3HAYEHOTO 3HAUYCHHS
(AUS/FLUS), @omnikynspHa HeoIulasis, Ijgo3pa Ha
3MOSIKICHICTB, ~ 3JIOSIKICHE ~ HOBOYTBOPEHHSA,  KOXKHA
KaTeropis Mae BH3HAUCHUI pU3MK MairHizamii Ta
pexoMeHIamii Iomo TojanmbInoi TakTuka [25] 3a
Cy4acHUMH JaHUMHU, KaTeropis Il Mae pu3uk maniraizamii
6mu3pko 3-5%, xateropis 111 — mpubmmsao 20%, KaTeropis
V — nonan 70%, a kareropis VI — monan 90% [25].

Takum  uyumHoMm, cucremMa Bethesda  mosBossie
CTaH/apTU3yBaTH JIarHOCTHKY, IOKPAIIUTH B3aEMOJIIO
MDK KJIIHIIACTaMHU Ta ONTHUMI3yBaTH TAaKTHKY JIKyBaHHS
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[27].

To4HicTh JIATHOCTMKHU: AHAJI3 Cy4YaCHUX [JIAHHX.
Moennannss TI'B Ta cucremn Bethesda 3abesmedye
BHCOKWI pPiBEHBb JiarHOCTUYHOI TOYHOCTI [28]. 3arampHa
TOYHICTH MOXe gocsarat 78-95%, ayrimmBicts — 10 97%,
a crenudivHicTh Bapiooe Bix 50% no 98% 3anexHO Bix
Kareropii Ta ymoB pocmimkeHHS [24; 28]. HaiiBuma
TOYHICTh CIOCTEpiraeTbcs y kateropissx V-VI, tomi sx
HaitHmk4a — y kareropii 111 [23].

OCHOBHMMH TpPUYMHAMHU 3HIDKEHHS TOYHOCTI €
HEeJI0CTaTHS KUTBKICTh KJIITHHHOTO MaTtepiainy,
Cy0’€KTHBHICTh iHTeprperarii Ta CKJIQJHICTh
mudepentianii (boTKyIIpHUX My XJIMH [29].

MikcrioctepeskHa BapiaOeNbHICTh TaKOX 3aJIMIIA€THCS
CYTTEBOIO TPOOIIEMOIO, OCOONMMBO [UII  CYMHIBHUX
Kareropit [27].

Oo0mesxxeHHsi Metoay. HesBakaioum Ha BHCOKY
edpextuBHicTh, TI'b Mae HU3KY OOMeEXeHb. 30KpeMa, MpH
(ONMIKYyIAPHUX HEOIUIa3isfiX IUTONOTIA HE O3BOJIIE
OIIIHUTH 1HBA3il0 Karcyau 4u cymuH [23]. YV Bumagkax
HeNliarHOCTHYHOTO ~ MaTepially HeoOXiJHe IOBTOpHE
mocmimkenns [25]. MOXIMBI  TakoX  ITOMHJIKOBO
HEraTHBHI pe3yNbTaTh, 0COONMBO MPU MaNNX MyXJIMHAX
a0o HeaJekBaTHOMY 3abopi marepiany [24]. Baximsy
poJIb Biirpae i cy0’€eKTUBHICTD OLIHKH pe3ynbTariB [27].

Cy4acHi migxoau 10 mixBumnieHHst To4HOCTi. OcTaHHI
TEHJCHII CHpPsSAMOBaHI Ha MiABHUINCHHA iarHOCTUYHOI
TOYHOCTI ~IUIAXOM iHTerpamii HOBHX TEXHOJOTIH.
Monekynsprao-reaernani gociimkeHas (BRAF, RAS Ta
1HIII) JO3BOJIAIOTH YTOYHIOBATH PH3WK MAairHi3amii Ta
3MCHIITYBaTH KUTBKICTH HeEMmoTpiOHMX omepariit [23].
VisrpasBykoBa crparudikamis pusuky (TI-RADS)
miiBuIye epeKTHUBHICTh Bi0OPY MallieHTIB Juisi Oiomcil
[28]. Illtyynwit  iHTENEKT  AEMOHCTPYE  BHCOKI
MEPCIEKTUBH, OCKITBKH CYy4acHi MOJENI MOXXYTb JIOCSTaTH
TOYHOCTI moHa 95% y kimacudikarii By3mis [29].

Knacuuna BIZIKpUTA THUPEOIAEKTOMIs abo
TeMiTHPEOINEeKTOMIs 3IHIIAETHCS «30JI0TUM
CTaHAApPTOM»  JIIKyBaHHS  OUIBIIOCTI  Xipypri4HUX
3aXBOPIOBaHb HIMTOMOMIOHOI 3ay103U, O0cO0IMBO Yy
BUTIAIKAX TMigo3pu abo MiOTBEpDKEHHS 3JI0SKiCHOTO
TpoIecy. Takwmit  migxig  3abe3medye  BHCOKY
paauKaIbHICTh JIKYBaHHS, J03BOJISE MOBHICTIO BHAAIUTH
MaTOJIOTIYHO 3MIHEHY TKaHUHY Ta 0a3yeThcsi Ha I00pe
BIZMpalbOBaHii 1 JOCTYMHIA XipypriyHid TeXHiLli.
BonHouac, TpanuniiiHe orepaTHBHE BTPYYaHHs OB’ sI3aHe
3 TIEBHUMHU PH3UKaMH, Cepejl IKUX HaHOLIbII 3HAYyIIUMU

€ TIOIIKOJDKEHHS TIOBOPOTHOTO TOPTaHHOTO HEpBa,
PO3BHTOK rirmomnapaTupeosy Ta (dbopmyBaHHS
micisionepaniifHoro pyOIst Ha nepeaHiii noBepxHi mmi [30,
31].

YTpomoBk OCTaHHIX POKiB aKTHBHO BIPOBAKYIOTHCS
MaJOiHBa3WBHI Ta EHIOCKOMIIYHI METOOM JIiKyBaHHS,
30KpeMa BigeoacuctoBaHa Ttupeoimekromis (MIVAT) i
pi3HI BapiaHTH EHIOCKOMIYHUX JIOCTYMIB, TaKUX SK
akCWISIpHUA a00 TpaHcopanbHuMi. JlaHi METOIUKH
XapaKTepU3yIOThCSI MEHIIOK TPaBMaTH3ALIEI0 TKaHUH,
3a0e3MeuyIoTh Kpaluid KOCMETUYHHUN e(QEeKT 3aBISIKU
BIZICYyTHOCTI BHIMMOIO pPyOIsl Ta CIPHUSIOTH MIBHILIOMY
micisionepaniiHOMy BiHOBJICHHIO NamieHTiB. Pasom i3
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THM, IX 3aCTOCYBaHHS OOMEXYETBCS  TEXHIYHOIO
CKJIaHICTIO BUKOHAHHS, TPUBAIIIINM YacOM OIIeparii, a
TaKOX HEOOXIAHICTIO BHKOPHUCTAHHS CIEIiali30BaHOTO
oOJafHAHHSA Ta BIAMOBIAHOI MIATOTOBKH MEIAYHOTO
niepconany [32].

[MoganpuiuM eraroM po3BUTKY Xipypril IKUTONOAIOHOT
3aJ03M  CTall0  BIPOBA/DKEHHS  POOOT-aCHCTOBAHUX
TexHONOrid. BuKopucTaHHS pPOOOTH30BAHUX CHCTEM,
30kpeMa ruiaropm tumy Da Vinci, 3abesmedye BHCOKY
TOYHICTh XIPYPriYHMX MaHIMYyIALil 1 TpUBUMIpHY
Bizyasizanito omnepauiiHoro moist. Lle cripusie 3HWKEHHIO
PH3HKY MOIIKODKSHHS Ba)KJIMBUX aHATOMIYHHX CTPYKTYD
Ta MOKPAIICHHI0 KOCMETHYHHUX PE3YJbTATIB BTPYYaHHS.
[lpore mmMpoke BIPOBaKEHHS POOOT-aCHCTOBAHOI
Xipyprii 0OMeXyeThCsl BUCOKOIO BapTicTIO OOIamHAHHSA i
caMmoi omeparlii, 0 iCTOTHO BIUIMBAa€ Ha IOCTYIHICTBH
JTAHOTO METO.y JUIs mamieHTis [8, 13].

ATBTEpHATHUBOIO TpaaULiITHUM XIpypriuaum
BTPYYaHHSIM BHCTYIAIOTh Cy4acHi aOJsLilHI TEXHOJIOTIi,
cepell SIKMX HaWOUIBII ITOIIMPEHUMH € pPajiod4acToTHA
a0IsIisy, JTa3epHa aOMAIls Ta €TAHOJIOBA CKIEPOTEPAITis.
3a3HaueHi METOJM 3aCTOCOBYIOTHCSI IIEPEBAXHO IPU
JOOpPOSIKICHIX BY3JIOBHX YTBOPEHHAX IMUTOMOIIOHOT
3aJI03M 1 XapaKTePU3YIOTHCSA BIJCYTHICTIO XipYypTi4HOTO
po3pidy, MiHIMATPHIM pPHU3UKOM  YCKIIAAHEHb Ta
MOJKJIMBICTIO BUKOHAHHSA B amOymaTopHuHX ymoBax. Lle
poOUTH iX NEpPCHEKTHBHAM HANpPSAMKOM Yy JKyBaHHI
MAILI€HTIB 3 OOMEXKEHUMH NOKa3aHHSAMH IO KIIACHYHOI
xipyprii.

OnHak iX e]exkTHBHICTH MOXe OyTH HWXKYOK MpH
BEJIMKHX BYy3j1ax a00 3JIOSKICHHUX IpOIlecax, Mo 00MEKye
iX mupoKe 3acTocyBaHHs [14].

TakuM 4YMHOM, Cy4YacHMH apceHasl JIIKyBaHHS
3aXBOPIOBaHb HIUTOINOAIOHOT 3aJI03H € JJOCUTH IUPOKHUM i
BKITIOYAE SK TPAIUIiIHI, TaK 1 iHHOBaMiiHI MeToan. KoxxeH
i3 HUX Mae CBOI IepeBaru, HEAONIKM Ta EKOHOMIuHi
0COOJIMBOCTI, TII0 3yMOBIIIOE€ HEOOXTHICTH X IMOAAIBIIOTO
MOPIBHSUTBHOTO  aHAJi3y 3 TO3WIiH e(eKTUBHOCTI Ta
BapTOCTI.

TpanuuiiiHa BiIKpUTA THUPEOINEKTOMIisS JEMOHCTPYE
BUCOKI  TOKa3HMKH €(eKTHBHOCTI, O0COOJMBO  MpHU
3JI0SIKICHUX HOBOYTBOPEHHSIX. 3a JaHUMU Cy4YacHHX
JOCIII/KEHb, PIBEHb PaJMKAIBHOCTI JIIKyBaHHS Ta
KOHTpPOJIb 3aXBOPIOBAHHS MPH L[LOMY METOJIi MEPEBUIIYE
90-95%. Yacrora peuuauBiB npu audepeHuiioBaHOMY
paKy LMTOIOIOHOI 3aJl03M 3aJHIIAETHCS HHU3BKOIO 3a
YMOBH aJICKBaTHOTO 00’ €My OIEpaTHBHOTO BTpY4aHHS [9,
13].

ManoiaBa3uBHi Ta eHmockomiuai metomu (MIVAT,
TpaHCOpallbHa THPEOINEKTOMIis) JAEMOHCTPYIOTHh ITOMIOHI
OHKOJIOT1YHI pe3ynbTaTH y BigiOpaHUX Tpynax MaIi€HTiB.
Huska MeraaHamiziB OCTaHHIX POKIB IIOKa3aja, IO

pPI3HUIII B  YacTOTi  YCKIagHEHb  (TIOIIKOKEHHS
TMIOBOPOTHOT'O TOPTAHHOTO HEPBAa, TIMOKAIBINIEMIs) MiX
BIIKPDUTUMH Ta  MAaJOIHBA3UBHUMH  METOJAMH €

CTQTUCTUYHO HE3HAUYIIIOIO.

PoOor-acucroBana  Xipyprisi Takox  3abesreuye
BHCOKHH piBeHb TOYHOCTI Ta Oe3meku. Ilpore kiiHIvHI
nepeBard  Haj ~ TPaJULIHHOIO  THPEOINEKTOMIEI0
3aIMINAIOTBCA  JUCKYCIHHUMH, OCKUIBKM — ITOKa3HHKH

BIDKMBAHOCTI T4 YaCTOTH yCKIIAJHEHb € 3icTaBHUMU [11].

ExoHoMiuHa cKIajoBa JIIKyBaHHSA 3aXBOPIOBAaHb
MIUTOMOAIOHOT 3aJI03W ICTOTHO BapilO€ 3alle)KHO Bif
o0paHnoi xipyprignoi abo alrbTepHATHBHOI METOTUKH, IO
3YMOBIIIO€ HEOOXIAHICTP KOMIUIEKCHOI OIIIHKHM HE JIHIIE
KIIHIYHOT e()eKTHBHOCTI, ajic W BUTPATHOI IOIIIBHOCTI
KOKHOTO minxoxy. Tpanuiiiiina BiIkpuTa THPEOIAEKTOMIs

3aJIMIIAETHCS  HAWOUIBII ~ €KOHOMIYHO  JIOCTYITHHM
BapiaHTOM  JIIKyBaHHs, OCKUIBKM He  TOTpelye
BUKOPHCTaHHS JIOPOTOBAPTICHOTO o0agHaHHS,

XapaKTepU3y€eThCs BIAHOCHO CTaHIAPTHOIO TPUBAIICTIO
omepariii Ta mepeOyBaHHS MaIli€eHTa B crarionapi. Came i
(hakTopu 3abe3medyroTh i IHUPOKE 3aCTOCYBaHHSA Y
OLITBIIIOCTI KpaiH.

MasioiHBa3MBHI ~ Ta  EHAOCKOIYHI  BTpPYYaHHSA
ACOIIOIOTECS 3 BHIUMH TIPSIMHMH BHTPaTaMH, II0
OB’ SI32HO 3 HEOOXI1THICTIO 3aCTOCYBaHHS
CHewLiali30oBaHOro 00JaJHaHHs, OUIBIIOI TPUBAIICTIO
ONEpaTHBHOI'O BTPYYaHHs, a TaKoXK MOTpebol B
JIOZIATKOBOMY HaBYaHHI XipypriB. BogHouac, okpemi
JIOCITI/PKEHHS! JIEMOHCTPYIOTb, III0 CKOPOYEHHSI TPHUBAJIOCTI
roCIIiTami3amii Ta MIBHUIIIC BiHOBICHHS MPaIe3IaTHOCTI
MAIIEHTIB MOXYTh YaCTKOBO KOMIICHCYBATH IIiIBHIICHI
BUTPATH, 3HIDKYIOUH 3arajibHe eKOHOMIYHE HABAaHTKEHHS
Y CepeHbOCTPOKOBIH EPCTIEKTHBI.

Pobot-acucroBana xipyprisi € HaWOITBII BUTPATHUM
METOJOM JIiKyBaHHsS. BapTicTh Takux BTpydYaHb MOXKeE
MIEPEeBUIIYBAaTH TpanuIiiiHi omepamii y 2-4 pasu, o
3YMOBJIGHO BHCOKOIO IIIHOKO pOOOTH30BAHUX CHUCTEM,
BUTpaTaMH Ha 1X TEXHIYHE O0OCIYroBYBaHHS Ta 3HAYHOIO
BapTICTIO 0O/IHOPa30BHX MarepiaiiB. [Ipu iboMy OiTbIIICTD
Cy4acHMX JOCHI[UKeHb HE JIEMOHCTPYE CYTTEBUX
KJIHIYHUX  TiepeBar  poOOT-acUCTOBaHMX  BTPy4YaHb
MOPIBHSAHO 3 TPATUIIIHHUMH METOJAaMH, IO CTABUTh i
CYMHIB 1X €KOHOMIUHY JOULIBHICTD y PYTHHHIN KIIHIYHINA
npakruti [9, 13, 14].

AOGmAnifiHI TEXHOJNOTII MOCITAI0Th MPOMIKHE MICIE 3
TOYKH 30y EKOHOMI4HOI e(h)eKTHBHOCTI. IX 3acToCcyBaHHs,
SK TIPAaBUJIO, TIOB’A3aHE 3 HIDKYMMH KOPOTKOCTPOKOBHUMH
BUTpaTaMH 3aBJISIKH MOKJIMBOCTI BUKOHAHHS IPOLETYpP B
aMOyJTaTOPHUX yMOBaxX Ta BIACYTHOCTI HEOOXIAHOCTI
rocmitanmizanii. [IpoTe y 4YacTHMHM NAali€HTIB BHHUKA€E
notpeda B IOBTOPHUX BTPYYaHHSX, 1[0 MOXKE ITPU3BOIUTH
JI0 301JBLICHHS CyMapHHX BHUTpAaT Y JIOBFOCTPOKOBIH
MEePCIIEKTHBI.

BaxnuBuM KOMIIOHEHTOM OIIHKH  €()eKTHBHOCTI
JKyBaHHS € AKICTh JKUATTS TMAI[IEHTIB Ta MOB’sA3aHi 3 HEIO

HenpsiMi  €KOHOMIYHI ~ BUTpaTu. ManoiHBa3uBHI Ta
poboTn3oBaHi METOAH 3a0e3MeayIoTh Kparmuit
KOCMETUYHUN pe3ynbTar, MEHUINI piBeHB

micisonepamiifHoro OO0 Ta MIBHIINIE IMTOBEPHEHHS [0
MOBCSIKICHHOI aKTHBHOCTI, 1110 CIIPHsIE€ 3HWKECHHIO BTpAT,
MOB’SI3aHUX 13~ TUMYACOBOK  HEMpaIe3JaTHICTIO.
BomHowac, 3a yMOB  TPHBaJOro  CIOCTEPEKEHHS
BIIMIHHOCTI y MOKA3HUKAX SKOCTI KUTTSA MK Mal[ieHTaMH
MICJIss TPAAUIIHHUX Ta MAJOIHBa3UBHUX BTPYYaHb €
MiHIMaJIbHUMH.

AHayi3 CHiBBIHOIIEHHS «BapTiCTh-e()EKTHBHICTEY,
MPEJCTABICHUI Y CyYaCHUX JTOCIIKCHHSAX, CBITYUTH TIPO
Te, IO TpAAWIifHA THPEOITEKTOMIS 3aIHIIAE€THCI
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HaOUIBII E€KOHOMIYHO OOIPDYHTOBAaHMM METOJOM IIpH
OLIBIIOCT] KIIIHIYHUX ITOKa3aHb. MajlolHBa3UBHI MiAXOMU
€ JOUUTPHAMH Yy pETEeNhHO BiNiOpaHMX TAIi€HTIB,
0cOOJIMBO 3 ypaxyBaHHSAM KOCMETHYHHX aCIIEKTIiB
nikyBaHHA. PoOoT-acucToBaHa Xipyprii Mae OOMEXCeHY
€KOHOMIUHy e(EeKTHBHICTh 1 MOIlIbHA MEepeBaXHO Y
BHCOKOCIICIIATII30BAaHUX IIeHTpax. AOAmiiHI MeToau
PO3MIIAAAIOTHCA K HMEPCIIEKTUBHUM HANpPSIMOK JIIKYBaHHA
JOOpOSIKICHUX BY3JIOBHX YTBOPEHb, OJIHAK IMOTPEOYIOTH
NOAAJBLUIOr0 BHMBYEHHS 3 MO3MLIH JIOBFOCTPOKOBOT
e(eKTUBHOCTI Ta EKOHOMIYHOI TOIJILHOCTI.

TakuM 9UHOM, JKOJICH 13 CYy9aCHUX METOJIIB JTiIKYBaHHS
HE MOXXE BBa)KaTHCS yHIBEpCAJIbHO ONTUMAIGHUM. Bubip

TEpaneBTUYHOI TAKTUKKA TIOBHHEH Oa3yBaTWcs Ha
IHAMBIMyadbHUX KIIHIYHUX MOKAa3aHHAX, OYiKyBaHUX
pe3yibratax  JIKyBaHHS, a TaKOK  EKOHOMIYHHX
MOJMUIUBOCTSIX  CHCTEMH  OXOPOHHM  3JI0OPOB’S  Ta
KOHKpeTHOTOo marmienta [30-31].

[lopiBHAHHSA  TeMiTHpEOimeKTOMii Ta  TOTaJIBHOI

THUPEOINEKTOMIT € OJTHMM i3 KJIFOUOBHX ACIEKTIB Cy4acHOT
JUCKYCIi OO ONTHUMAJbHOTO 00’€My XIpypri4HOTO
BTpy4yaHHs. JlaHi  MeTaaHaNmi3iB  OCTaHHIX  POKIB
JEMOHCTPYIOTh  BIJICYTHICTh CTaTUCTHYHO 3HAYYIIHX
BIIMIHHOCTEH Yy 3arajpHiii BIDKMBAHOCTI Ta 4YacTOTi
PEIMINBIB MK IUMH JIBOMA MiAXOJAMH Y TAIi€HTIB 13
HU3BKUM PU3UKOM. XO04a TOTATbHA TUPEOIIEKTOMIS MOXE

MaTH HE3HA4YHy I[epeBary I[I0J0  Oe3penuauBHOI
BIDKMBAHOCTi, KJIIHIYHE 3HAYCHHS Ili€i  pi3HUII
3aJIUIIAE€THCS 0OMEIKCHHUM. HarowmicTs
TeMITHPEOITeKTOMIis XapaKTepU3yEThCS OiTBII

CHPUATINBAM TIpodimeM Oe3rmekn, 30KpeMa HIDKIIM
PHU3MKOM YIIKOJDKEHHs MIOBOPOTHOI'O TOPTAHHOTO HEpBa,
MEHIIOI YacTOTOK TiloNapaTHpeo3y Ta, 3araliom,
MEHIIO0 OMepaliifHo TpaBMaTH4YHICTIO. KpiM Toro, BoHa
JIO3BOJISIE YHMKHYTH JIOBIYHOI 3aMiCHOI TOpMOHAIBHOI
Teparii y 3HauHOT YaCTUHHM TauieHTiB [32].

PazoM i3 THM, TOTajbHA THPEOINEKTOMIis Ma€ TEBHI
nepeBard, IO  CTOCYIOTbCS  TiCISIONEpaliifHOro
MOHITOPHHTY Ta aJ] I0BAaHTHOT'O JIIKyBaHHs. 30KpeMa, BOHa
3a0e3medye MOMJIMBICTh OUTBII TOYHOTO BHUKOPHCTAHHS
TUPEOTIIOOYINiHYy K IyXJIHMHHOTO MapKepa, a TaKoxX
JO3BOJISIE  3aCTOCOBYBAaTHM  papmiodonrepamiro.  [Ipu
BUKOHAHHI reMiTHPeOoiNeKTOMil nabopaTopHuit
MOHITOPUHT € MEHII iH()OPMaTHBHUM, & BUKOPHCTAHHS
pamiofiogy CcyTTeBo O0OMexyeTbcs. Kpim TOro, mpu
OopraHo30epirarounx oOmnepamisix ICHy€ TIEBHHH pPHU3UK
PO3BUTKY PELMINBY B KOHTpajaTepasibHIM 4acTii, Xxo4a
aOCOJIOTHI TOKAa3HWUKH TaKOTO PH3UKY 3aJIMINAIOTHCS
HU3bKUMHU [33].

CyuacHa KOHIENMis JIIKyBaHHS pPaKy IIMTONOAIOHOT
3amo3u 0a3yeThcs Ha NPUHIWIAX IHIWBiAyamizamii Ta
cTpaTudikarii pU3HUKY. I'emitupeoinexkromis
pO3TIANAEThCSA K MOUUIPHUKA BapiaHT y TMAIli€HTIB i3
My XJIMHAMH PO3MipoM 110 4 cM 3a BiICYyTHOCTI MeTacTasiB
1 O3HaK BHCOKOTO pPH3UKYy. TOTanbHAa THUPEOINEKTOMis
3aJIMIIAETHCS METOAOM BHOOpY NpU MYyJIbTU(QOKATBHOMY
ypaXeHHi, HAasBHOCTI MeTacTa3iB ab0 arpecCHBHHX
riCTOJIOTTYHUX BapiaHTax ITyXJIMHU. AKTUBHE
CIIOCTCPE)KCHHS PEKOMCHJOBAaHE I TMAIli€HTIB 13
TATISIPHOIO MIKpOKapIIHHOMOO 6e3 O3HaK
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nporpecyBaHHs. TakuM 4YWHOM, CydacHa CTpareris
JIKYBaHHS TIOCTYIIOBO BIAXOAWTH BiJ YHIBEpCaJIbHOTO
MiAXOIY Ta OpIEHTYETHCS Ha IHAUBITyaTbHI
XapaKTEPUCTHUKY ITyXJIMHY 1 marfieaTa [34].

V3aranpHIOIOYM, CIiJ 3a3HAYMTH, IO CydYacHa
Xipypriuna TakThKa Tpu AudepeHHiioBaHOMY pakKy
IIMTOMOAIOHOT 3371031 XapaKTePU3Y€EThCS TEHACHIIEIO 110
JleecKananii JIiKyBaHHS 0e3 IOTipIIeHHS OHKOJIOTIYHHX
pesynbrariB. [lamingpHa MikpokaplHOMa Yy 3Ha4HIl
YacTHHI BUINAAKIB MOXe Oe3neyHo mepedyBaTH Min
JUHAMIYHUM HArJBsIIoM. | eMITHPEOiIeKTOMIsT BHCTYIIAEe
e(eKTUBHOIO Ta OuIbII OE3NEeYHOI0 AaJIBTEPHATHUBOIO
TOTIBHIH THUPEOiAEKTOMII y TAaIli€HTIB 13 HHU3BKUM
PH3HMKOM, TOJI SIK pajyKajbHI BTPYYaHHS 3aJIMIIAIOTHCS
HEOOXiTHIMH IIpH BHCOKOMY PH3HKY 3aXBOPIOBAHHS Ta 3
METOI0 ONTUMI3aIlil MOMANBIIOT0 MOHITOpUHTY. Bubip
JKyBaJIbHOI TAKTHKH Ma€ IPYHTYBATHCS HAa KOMIUICKCHIN
OWIHIII  KTIHIYHUX, MOPQOJOTIYHUX Ta  MAIli€HT-
opierToBaHux (akropis [35].

TpaauniiiHa BiKpuTa THPEOINEKTOMis, HOIPH CBOIO
e(eKTUBHICTh, Ma€ CYTTEBUH HENONIK Yy BHIIISAIL
micisionepaniiHoro pyOIst Ha NIKi, IO CTal0 CTUMYJIOM
JUISL PO3BUTKY JIbTEPHATHBHUX METOIHK.

MasioiHBa3MBHI Ta EHAOCKOIIYHI ITiIXOAH, 30KpeMa
BiZleoacuCcTOBaH1 Ta TpaHCOpaJIbHi TEXHIKH,
JIEMOHCTPYIOTh 3iCTaBHY €(QEeKTHBHICTE 1 Oe3lexy y
MOPIBHSAHHI 3 KJIACHYHUMHM OIEPAIisIMUA TPH NPAaBUIEHO
BiZlibpanux mamienrax [36, 37].

Oco0nuBy yBary B CydacHIH JiTepaTypi MpHIUIIIOTH
JUCTaHLIMHAM JOCTymaMm, TaKuM SIK TpaHCOpalbHa
ennockonivaa tupeoinextomis (TOETVA), sika no3Bosse
MOBHICTIO YHMKHYTH BHAMMOro pyOlLisi Ta BiAIOBijgae
CyYacHHM BHMOTaM MAaIliEHTOOpiEHTOBaHOI Xipyprii [38].

Xipypriysi JOCTYIH 10 IIUTOMOIIOHOT 327031 MOXKHA
YMOBHO TOJAUIMTH Ha TPaJMLiiiHi, MaJOiHBa3WBHI Ta
mucranuiiini. Taka knacudikamis 0a3yeTbcss Ha CTyHEHi
IHBa3MBHOCTI Ta JIOKami3alii XipypriyHOTO JIOCTYILY.
TpanuniHuii 1ocTyn nependayaec BUKOHAHHS poO3pi3y Ha
nepenHii TMOBEpXHI Wi 3 MPSMUM JOCTYIIOM [0
MIMTONOAIOHOT 3a1103U. BiH € HaWOIIBII TOMPEHNM, aje
Ma€ eCTETHYHHI HEONIK Y BUIIISII BUAUMOTO pyoIts [36].

MautoiHBa3MBHI METOIN BKIFOYAIOTH BiI€0ACHCTOBAHY
THPEOIACKTOMIIO, SIKa JO3BOJISIE 3MCHIITUTH PO3MIp PO3pi3y
Ta TpaBMaTU3allil0 TKAaHWH MPU 30epexkeHH] e()eKTUBHOCTI
omeparii.  Jlucranuifini  goctymm  (remote-access)
BKJIIOUAIOTh TPaHCOpaJbHUI Ta IHII eKCTpalepBiKajbHi
MiIX0/M, IO A03BOJSIIOTH YHUKHYTH PO3pi3y Ha MHMi Ta
3a0e3MeYnTH Kpaluii KOCMeTHYHHUN pe3yibTaT [37].

MiVAT e ManoiHBa3MBHOK Xipypri4HOK TEXHIKOIO,
SKa TO€AHY€ NPUHOWIM BIIKPUTOI Ta EHJOCKOIIYHOI
xipyprii. Bona BuKkoHyeThCsl uepe3 HEBEIMKUI po3pi3 Ha
mmi 3 BUKOPHUCTaHHSAM BiJ€OACHCTEHIIi, 0 3abe3medye
MOKpAaIIeHy Bizyallizallilo aHaTOMIYHUX CTPYKTyp. MeTox
JTO3BOJISIE TOYHO iMeHTH(IKYBAaTH KPUTHYHI CTPYKTYpH,
TaKi sIK TOBOPOTHUH TOPTAHHMIN HEPB Ta MPHUITUTONOAIOHI
3aJ103H, 10 3HIDKY€E PU3UK YCKIaTHEHb. 3TiTHO 3 JaHUMHU
nocmimkerb, MIVAT € 06e3medHor0 albTepHATHBOIO
BIZIKpUTIH  THpeoinekToMil, 3a0e3neuyloyd MeHIIHH
MiC/IsIOTIepaIliifHui 011, KOPOTIIHIA MIEPiOJT TOCIITaTI3aIliT
Ta Kpalui KOCMeTUYHUH pe3ynbTar [35, 36].
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TOETVA € cy4acHUM JHCTaHIIHHUM METOIIOM
Xipyprii mUTOMOAIOHOI 3a103H, IKH BUKOHYETHCS depes3
BECTHOYIISIPHUI JOCTYI POTOBOI MMOPOKHIHHU Ta T03BOJISE
VHUKHYTH Oynp-SKuX po3pi3iB Ha mwui. Mertoanka
3abe3nedye moOpy Bisyamizamiio OmMepariifHoro mojs Ta
JIO3BOJISIE BUKOHYBAaTH pPaJHMKajbHI BTPYYaHHS IpU
JNOOpOsIKICHMX ~ By3/1ax 1 paHHIX ¢opMmax paky
ATOIOXIOHOT 3aJI03H. Kniniuni JIOCIIIDKEHHS
MiATBEPKYIOTh HU3BKY YacTOTY YCKJIAJHEHb, 30KpeMa
YIIKO/DKEHHS. TOBOPOTHOTO TOPTAHHOTO HepBa Ta
rirmomnapaTupeosy, a TakoX BUCOKUH piBEHb 3aJI0BOJICHOCTI
mamieHTiB [37, 38].

Takox ITOBENCHO OHKOIOTIYHY OE3MEUHICTh METOLY
TIPH TMANIIPHOMY paKy IIUTOMOMIOHOI 337031 Ha PaHHIX
cramisx [39].

[opiBusutbHMI  aHami3 mokaszye, mo MIVAT Ta
TOETVA wMmatoth moniOHuii mpodinb Oe3neku, OmHaK

BIZIPI3HAIOTHCS 3a TEXHIKOIO BUKOHAHHS Ta
micnsonepaniitnumMun  pesynbrataMua  [36]. TOETVA
3a0e3meuye  Kpamuid  KOCMETHYHHHA  eeKT  depes

BIZICYTHICTb BHAMMOTO pyO1Is, Tofi sik MiVAT € TexHiuHO
MPOCTIMIOK Ta MEHII TPHBAJIOK mpoleayporo [35, 38].
PangomizoBani  JOCHiIKEHHS ~ JAEMOHCTPYIOTH, IO
TOETVA Moxe cynpoBOMIKYBaTUCS OLTBIT BHPAKEHOIO
3armajgbHOI0 PEAKIEI0 Ta TOBIIOI0 TPHBAJICTIO OmMepariil
mopisastHo 3 MiVAT [40]. Boanouac, o6umBa MeTOmH €
Oe3neyHnMHy Ta e(h)eKTUBHIUMH IIPH MPaBUIBHOMY BiZOopi
namienris [36, 41].

BucHoBku. 1. [TomupeHicTs MaToJIOTIT IIIMTOMOAI0HOT
3aJI03M 3pOCTa€, 0COOIMBO Cepell KIHOK 1 0Ci0 CTapImoro
BiKy, a BY3JIOBI yTBOPEHHS TOTPEOYIOTh YITKHX
ITOPUTMIB JTIarHOCTHKHU 1 JiKyBaHHA. CydacHa Xipypris
MepeXoIUTh JI0 NepCOHaJIi30BaHOTO, pH3HK-
OpIEHTOBAHOIO0 MIJIXOMYy 3 YHHKHEHHSM HaJAMIpHUX
BTpY4YaHb.

2. TpamumiitHa  THPEOINEKTOMIS  3aJHINAETHCS
HaOLIBIIT €KOHOMIYHO €()EKTUBHHUM 1 HaJiHHIM METO/IOM.
MaJtoiHBa3HBHI Ta €HIOCKOIIYHI TEXHOJIOT1{ HOKPAIIyIOTh
KOCMETHYHI pe3yJIbTaTH 1 peabiiTamito, aje € JOPOKIUMH
Ta OOLUIBHI HE IS BCIX maricHTriB. Pobor-acmcroBana
Xipyprisi Mae 0OMeXeHy eKOHOMIUHY e(eKTUBHICTh uepe3
BUCOKY BapTiCTh.

3. MonekyasipHO-TeHETHYHI ~ MapKepud  CYTTEBO
MiBUIIYIOTh TOYHICTh [IalrHOCTUKH Ta JO3BOJIIOTH
iHAuBiAyanmi3yBaTH  00’eM  omeparii, 3MEHIIYIOYH
KIJIBKICTh HEOOTPYHTOBaHHX BTpy4YaHb. BHCOKOPH3UKOBI
MyTaIlii oOIPyHTOBYIOTh PaaUKaIbHE JIKYBaHHSI, TOMI K

HU3BKOPU3WKOBI ~ —  OpraHo30epiralody  TaKTHKY.
BukopucTaHHS MyJIbTUTCHHHX TIAHENedl 1 HOBHX
OlomapkepiB  cmpusie mepexoay 0  Ipenu3iiHOi
MEIHLHY.

4. Tlymkuifina Oiomcis, 3a cucremoro Bethesda,
3TUINAETHCS CTAHAAPTOM JIarHOCTHKH, a 11 MOEIHAHHS 3

MOJIEKYJIIPHUMHU METOJIaMH 3HAYHO Mi/IBUIIY€E
e(eKTUBHICTh  KIHIYHMX  pimeHs. MaoiHBa3uBHi
(MIVAT, TOETVA) Ta aOnsauiiini TexHoJoril €

Cy4acHHUMH OE3MEeYHUMH MiJIXOJaMH, IO TMOKpPaIlyoTh
SIKICTB JKATTS HAIl€HTIB.

5. OnrumanpHa TaKTHUKa JIIKyBaHHS  ITOBHHHA
Oa3yBarucs Ha IHAWBIAyaNbHIH OIIHII KIHIYHHX i
eKOHOMIYHUX (pakTopiB, IO 3abe3rmedye pamioHaJIbHE
BUKOPHCTaHHS pECypCiB 1 TMOKpaIIeHHS pe3yiabTaTiB
JKyBaHHS.

Konguikt  iHTepeciB.  ABTOpH  [eKIapyroTh
BIZICYTHICTh KOH(IIIKTY iHTEpeciB, 30kpeMa (DiHAHCOBHUX,
OCOOHMCTICHUX YM IHIIUX, IO MOTJM OM BIUIMHYTH Ha
MPEJICTABIICHE JOCIIDKEHHS 1 HOTO Pe3yJIbTaTH.
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Peztome. Mema 00CnioyicenHsa — cucmemamusy8amu Cy4acHi O0aui wooo
83A€MO368 'A3KY MIJNC GNIUBOM EHOOKDUHHUX OU3DANMOPIE Md PO36UMKOM
MemaboniyHo20 CUHOPOMY | OOIDYHMYBAMU KOMNIEKC NPEGEHMUBHUX 3AX0016,
CRPAMOBAHUX HA ZHUNCEHHSL eKCRO3UYLL 00 YUX XIMIYHUX PaKmopie pusuxy.
Mamepian i memoou. 3 memoio 00CACHEHHsL NOCMABNIEHO20 3A60AHHS NPOBEOEHO
nocIUbONeHUll  aHAani3  HAYKOBUX — cmamell 3d  MeMamuKkol — PO3GUMK)
memaboniynozo cunopomy (MC) ni0 enaueom eHOOKpUHHUX OU3PARMOPIE y
JocypHanax, wo inoexcyromvca 6 6azax dawmux SCOPUS, Web of Science,
MEDLINE, Google Scholar, UpToDate, ResearchGate.

Howyk y Haykoso-mempuyHux 6azax niomeepous 38’a30k pozsumxy MC 3
enaueom EDCs i 6ye npogedenuti 3a kuovosumu ciosamu. "metabolic
syndrome", "endocrine disruptors", "detoxification", "nutrition".

Pesynomamu. Enooxpunni  ouspanmopu (EDCs - endocrine disrupting
chemicals) - ximiuni peuosunu, sxi nopywyroms pobomy 20pMOHANBLHOI cucmemu
i gidieparomv posb NCEBO02OPMOHIG, OCKIIbKU GUKIUKAHI HUMU 2OPMOHATIbHL
epexmu  izionociuno ne symosneni. EDCs imimyroms 2opmonu, 610Ky0Omb
2OPMOHANbHI  peyenmopu, 3MIHIOOMb CUHMe3, MPAHCIOpPm, Memadonizm
eopmonie. [Jo EDCs gionocumoscsa 6azamo XiMiuHux CROIYK, aie Haugioomiwi 3
Hux — oicghenon A (BPA), pmanamu, necmuyuou, PFAS, Oesaxi easicki memanu.
Yucenvui HAYKOBI 00CTIONCEHHS ITIOCMPYIOMb HAYKOBULL iHmMepec i CKIaOHIiCb
38’asky MC i EDCs. Ilayicumu 3 nasguicmio MC maroms uucenvHi emionoziuni
YUHHUKU, WO 8NIUBAIOMYb HA PO3BUMOK i nepebie yboco cmany, ane énius EDCs
we Oinbute RNIOCUNIOE CKAAOOBL MemabONMHUX pO31adie, CHOHYKAIOUU OO
nopyulentst 00Miny peuosun ma QYHKYii wumonoodionHol 3an03u; pPo36UMKy
ABMOIMYHHUX CMAHIE, 0e3N1i005, ONCUPIHHA, HASEHOCMI 640 PO36UMKY 6
HOBOHAPOOICEHUX, AYMU3MY, PISHOMAHIMHUX UOI6 pAKYy ma iHue.

Bucnoexku. OcHOBHUM MemoOOM NpeeeHmMuUusHoi cmpamezii € OOMPUMAHHS
UJOOCHHO20 VHUKHEHHsS KOHMAKMY 3 XIMIMHUMU PeyosuHamu, NOCMIlHA
0emoKCcuKayis Opeanizmy, NPUHYUNU PAYIOHATILHO20 XAPYY8AHHSL.

THE IMPORTANCE OF ENDOCRINE DISRUPTORS IN THE DEVELOPMENT OF

METABOLIC SYNDROME

Shkrobanets I.D., Turos O.1., Mykhailenko O.Yu.

Key words: metabolic syndrome,
endocrine disruptors,
detoxification, nutrition.
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Resume. Objective — to systematize current data on the relationship between the
impact of endocrine disruptors and the development of metabolic syndrome and
to substantiate a set of preventive measures aimed at reducing exposure to these
chemical risk factors.

Materials and methods. In order to achieve the set task, an in-depth analysis of
scientific articles on the development of metabolic syndrome (MS) under the
influence of endocrine disruptors in journals indexed in databases was
conducted, including SCOPUS, Web of Science, MEDLINE, Google Scholar,
UpToDate, ResearchGate. A search in scientific and metric databases confirmed
the connection between the development of MS and the impact of EDCs and was
conducted using the following keywords: "metabolic syndrome", "endocrine
disruptors", "detoxification", "nutrition".

Results. Endocrine disruptors (EDCs -endocrine disrupting chemicals)-
Chemicals that disrupt the hormonal system and act as pseudohormones, since
the hormonal effects they cause are not physiologically determined. EDCs mimic
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hormones, block hormone receptors, and alter the synthesis, transport, and
metabolism of hormones. EDCs include many chemical compounds, but the most
well-known are bisphenol A (BPA), phthalates, pesticides, PFAS, and some heavy

metals.

Numerous scientific studies

illustrate the scientific interest and

complexity of the relationship between MCs and EDCs. Patients with MS have
numerous etiological factors that influence the development and course of this
condition, but the impact of EDCs further enhances the components of metabolic
disorders, leading to metabolic disorders and thyroid function; the development
of autoimmune conditions, infertility, obesity, the presence of developmental
defects in newborns, autism, various types of cancer, and more.

Conclusions. The main method of treatment is to avoid daily contact with
chemicals, constantly detoxify the body, and follow the principles of a balanced

diet.
Beryn. 3pocTaHHS = MOMMPEHOCTI  €HAOKPHHHUX
po3NmamiB Yy TOMYJAMil JIOOWHW  ACOLIIOEThCA 31

30UIBIIEHHSM YaCTOTH HECIPUSATIUBHX PENPOAYKTHBHUX
HACIIKIB, 30KpemMa oe3mias, OHKOJIOTTYHHX
3aXBOPIOBAaHb Ta BPOKCHHX aHOMANid, a TaKOXK i3
MIOPYLIECHHIM ¢$yHKLIT IIATONOAIOHOT 3a1034,
LEHTPaIbHOI HEPBOBOi CHCTEMH Ta METaboJiYHUX
TIPOIIECIB, BKJIIOYAIOYX OXKHPIHHS 1 IM3PETYIIALIIO0 IHCYIIiH-
TIIFOKO3HOTO ToMeocTasy [1]. Biamosigao mo mannx World
Health Organization, 3a3HaueHi edekTH 3HAYHOIO MipOIO
MOB’S3aHI 3 BIUIMBOM C€HAOKPHHHUX pPYHHIBHUKIB
(endocrine-disrupting chemicals, EDCs), mo 3nartHi
MOJYIIOBaTH TOPMOHAIBHY CHTHANI3alil0 HAaBiTh 3a
HU3BKHX PiBHIB excro3utii [1].

VY Bignosigaux 3BiTax World Health Organization
HPe/ICTaBICHO y3araibHEeHHS pe3yJbTariB
€ITiIEMIOIOTIUHMX JOCIHIPKEHb, IO OIL[IHIOIOTL BIUIMB
EDCs nHa 3710poB’sl HacelIeHHs, 30KpeMa 3 ypaxyBaHHIM
nocBimy okpemux kpain ([awis, Ppanuis, Snonis,
Pecniyonika Kopesi, Cnomyueni Illtatn Awmepuku) [1].
Kpim Toro, okpecieHO NpiopUTEeTHI HANPSIMU JIepKaBHOI
MONIITUKY, CIPSIMOBaHI Ha MIHIMI3aI[il0 HETaTHBHOTO
BIUIMBY IIMX PEYOBHH, BIATIOBIAHO IO TOJNOXKEHH Parma
Declaration on Environment and Health Ta Strategic
Approach to International Chemicals Management [1].

Y 2018 poui komanmow ekcrepTiB Ykpainu OyB
BUKOHaHMN HallloHanbHUI OrNsiL y paMKax HpPOEKTY
SAICM QSP «Po3BuTOK CyOperioHaJLHOTO
IHCTUTYLIHHOTO CHiBPOOITHUIITBA OXOPOHHM 3JI0POB’S » 3a
miarpumMku [IporpaMu 3 HaBKOJMIIHBOTO CEpPElIOBHINA
Opranizanii O6’enqnanux Haniit ( FOHEIT) i ¢axiBuiB
BOO3 [2]. B orisai Bu3HaveHo, mo 10 ocHOBHUX EDCs
BITHOCATBCS HE TIIBKH JIKApCHKA 3aCO0H, MpEAMETH
mo0OyTy Ta KocMeTukH, a i Oichenon A (BPA), mep- ta
nmomipropankmwibHi  peuoBmHH  (PFAS),  ¢dranarny,
TIOJIITMKITIYHI apoMaTtiuHi ByrieBonaHi (PAH), mectummmn
Ta BaKKi MeTaimu: Kaamii, apceH Ta pryTh [3]. Amnamis
MDKHApPOAHHUX Pe3yJIbTATiB JOCHIIDKEHb ITOKa3aB, 10
nepdropankmwisHi  pedoBuHn  (PFAS)  3B’s3ami  3i
cnetudiuanmu komnoHentamu MC: 0OKpy»KHICTIO Tauii
(OT) ra aprepiampHOrO0 rineprensiero (Al). Brums
¢ranarie  (ITAE), nomixnopoBanux Oideninie (I1XB),
xJyiopopraniynux necturuais (XOIT) 301bI1ye pu3uK ycix
kommnoneHTiB MC [4]. Busnaueno, mo ¢ranaru ( [TAE),
mudeninosi edipu (EEE): IIBJIE, ITEA Ta Baxkki metanu
MO3UTHUBHO BIUIMBAIOTh Ha PO3BUTOK PaKy LIMTONOAIOHOT

3ano3u [5]. Brutus EDCSs Ha opraism 10pociioi JToanHu
copusie po3Butky MC, mykposoro miabery (I1J]), CC3
[4,6]. HeBnmHHE 3pOCcTaHHS MOMIMPEHOCTI META0OTIYHOTO
curnpomy (MC) cripuuuHsie 3Ha4UHUI TATap U1 METUUIHOL
rajaysi B pi3HHX JepkaBax cBity. [lig BrummBom EDCs
HEBIIMHHO 3pPOCTa€ PO3MOBCIOJDKEHICTh TeCTaliifHOro
IIYKPOBOT'O niabety (ro). OCHOBHUMU
MaTOreHeTHYHUMHU JTaHKaMu po3BUTKY MC y xinok 3 I'LIJ]

€. TOCWICHHS 1HCYTIHOPE3UCTEHTHOCTI, MOPYIIEHHS
(yHKII]  -KINITHH, OKCHIATHBHHUA CTpEC, XpPOHIUHE
3anajeHHsl, emireHeTUYH1 3MIHH, MOPYIICHHS

IUTAlEHTApHOI PETYJAMil MeTaboii3My Ta aIuIloreHes,
SKAA TPU3BOAWUTH 1O 3OIMBIIEHHS MacH Tila IIJ dbac
BariTHOCTi. BariTHi MaTepi mepemaroTh IIi MOPYIICHHS
IUIOJly 4epe3 IUIALCHTY, L0 MPHU3BOAUTH O 3aTPHUMKHU
BHYTPIIIHBOYTPOOHOTO 3pOCTAaHHS 4YH, HAaBIIAKH, [0
301IBIICHHS TecTalliiHOro BiKy HOBOHApOIKEHHX, a B
Marepi - mepeuacHux mosoris [7].

PanHill BINTMB €HAOKPUHHUX JIETEPMiHAHT Ha PO3BUTOK
IUIoJla MiNBUILYE CXWIBHICTE HeMmoBisiTH 10 MC y
paHHBOMY BIilli, CIpHSE BHUIIOMY TOHYCY CY/AUH,
MOPYIICHHIO  KOTHITUBHUX  (YHKIIH, MiJBUIICHHIO
CXHIIBHOCTI J0 PO3MAAiB CIOCOOY JKHTTS, BKIIOUAIOYH
aHoMaimii  PenpoIyKTUBHOTO 3II0pOB'S, ayTHU3M,
KapaiomerabomiyHi ctanu [8,9].

Haii0inpin  mieBumu 38°si3kamu BBy EDCs  Ha
po3BUTOK MC BBaXKaIOThCS:

1. TlopymieHHs BUAIEHHS IHCYJNIHY Ta 3MiHH
npare3aTHOCTI Horo peuentopis; 2. 301bIIEeHHS 00’ €My
JKMPOBOI TKaHWHM; 3. PO3BUTOK XpOHIYHOTO 3amajeHHs B
oprauiami; 4. Ilopymenns ¢yHKIiOHYBaHHS — ocCi
rinotanamyc-rinogi3-HagHUpKOBI  3amo3n; S. 3MiHK
eMIreHeTHYHNX E(EKTIB.

1.BnauB eHIOKPMHHUX AU3PANToOpiB Ha iHCYJIH.
Mexanizm énaugy: 3HWKEHHSA UyTIUBOCTI PELENTOPIB 10
IHCYJIiHY; TOpPYIICHHS pOOOTH [B-KIITHH IMiIIUTYHKOBOI
3a7103H; IHCYJIIHOPE3UCTEHTHICTD; MiABHUINEHHS TIOKO3U
Harie [10,11].

2.BIUIMB €HIOKPUHHMX AW3PANTOPiB Ha KMPOBY
TKaHuny. Mexanizm enaugy: EDCS BILTUBaIOTh Ha )KUPOBY
TKaHMHY, CTHUMYJIIOIOYM YTBOPEHHS Ta 30UIbIICHHS
aJIMTIOLNTIB, CIPHSAIOYM HAKONMHMYEHHIO BiCIIEPaJIbHOTO
xupy [12,13].

3.EH10KpHHHI QU3PanTopH i XpOHIYHe 3anmajaeHHs.
VY KIHOK penpoayKTHBHOTO BiKy TparuisieTscsi B 6-20%
cuanpom modikicto3HuxX seyHukiB (CIIKS). BinpmricTs
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cumnromiB CIIKSl BUHHMKAaOTH Ha paHHIX CTaisX
CTaTeBOro JO3pIBaHHSA Ta IOB’s3aHi 3 a0JIOMiHATBHUM
OKUPiHHSM, IHCYTIHOPE3HCTEHTHICTIO, CC3,
TICUXOJIOTIYHIMHU po3nagamu, TinepaHIpOTeHI€To,
oe3mwniansam, pakoM. Brumme EDCs Ha opraHi3m, TiICHITIOE
cumnromu CIIKA [14,15]. Mexawnism enaugy. HasBHICTDH
EDCs B opranismi BUKIHKa€ OKCHIATHBHHU CTpeC,
mpoAyKLito mpo3ananbHux nuTokiriB (TNF-a, IL-6), mo
HOTIpIIyeE  METa0ONIYHUI ~ KOHTPOIb 1  MIiJCHIIIOE
IHCYJIIHOPE3UCTEHTHICTb.

4 EHOKpMHHI Jau3panTopu i mnopyuleHHs oci
rinoranamyc-rino¢is-nagHupkoBi 3ano3u. [loseneHo,
mo EDCs BruiBae Ha KOHIIEHTPAIII0O KOPTHKOCTEPOIiB Y
IU1a3Mi KPOBIi, /I UM BIUIMBOM HAJHUPHUKU CXWIBHI JTO

rinepmiasii [16,17]. Mexanizm enausy: 3MiHM cexpeuii
KOPTH30Jly, TIOPYLIEHHS AaleTUTy W EeHEepreTHYHOro
Oamancy; 30UIBIICHAS PU3UKY a0TOMiHABHOTO OXKUPIHHS.

5.Ennoxkpunni nu3pantopu i emireHeTH4Hi epexTH.
Bmme EDCs Ha emireHeTHMYHI 3MIiHH TPHU3BOAWTEH IO
nopymenHs metwtoBanHsa JJHK, mogudikamiro ricToHis,
perymsuito mikpo-PHK [18]. Mexanizm ennugy: EDCs
MOXYTb €MIr€HeTUYHO  3alporpaMyBaTH  CXMIIBHICTB
opranismy 10 MC Ha Bce JXUTTS.

PesyabTaTn gocaigkeHHs Ta iX 00roBopeHHst

MC — € ogHUM i3 HaHOLIBIII MONTUPEHUX CTAHIB CePe.
HeiH¢ekmiiftnux 3axBoproBanb(HI3). CywacHi HaykoBi
nociimpkerns Buauaors BB EDCs Ha po3Butok MC
(tabn.1).

Ta6mums 1
BILIMB eHIOKPUHHHUX IU3PANTOPIB HA opraxi3M ( 10poOOK aBTOPIB)
Hazsa EDCs Micrie 3HaXOKEHHS MexaHi3M BILTUBY Metabomniuauii eexrt Micre
BUSIBJICHHSI
[ectuummon HEOpTaHi4HI OBOYI Ta | MITOXOHApiaTbHA MeTabomiyHe 3amaneHHs; | 1
¢bpykTH; TUCQYHKIS; IHCYJTIIHOPE3UCTEHTHICTB;
00po0IeHi 3epHOBI; OKCHIIaTHBHHHN CTpeC; | IiIBUIICHUI PHU3UK
IPYHT i BoJia BIUIMB Ha KOPTHU30JI OXKHMPIHHS
Oranatu M’sIKi IUIACTUKHU | BIMBaioTh Ha PPAR- | 30inbineHHs 1
(makyBaHHSsI, TUTIBKH) penenTopu BiCIIEpaJIbHOTO KHUPY;
KOCMETHKa; TaphyMH; | 3HIKYIOThH piBeHb | TUCIIIIiAEMIs;
MHUIfHI 3aco0u; TECTOCTEPOHY TOpPMOHANIBHUHN 1ucOaaHc
MeIn4HI TpyOKH 3MIHIOIOTh MeTa-
00J1i3M JIiitiB
bicpenon A TUTACTHUKOBI IUISLIKK Ta | IMITY€ €CTPOT€HH [HCYTiHOPE3UCTEHTHICTB; KpOB Ta ceda
(BPA) KOHTEWHEPH, MOpYyIIy€e IHCYNIHOBY | oxupinus; L] >90%
BHYTpIIIIHE  TIOKPUTTS | BiJIIOBiAb, CTUMYJIIOE HaceJIeHHA
KOHCEpBHHX 0aHOK a/IMTIOTEHE3
PFAS «Biuni AQHTUIIPUTAPHUI TOCY[T; HOpYLIEHHS ¢ynkmii | 1
XIMIKaTH» BOJIOBiAIITOBXYBAIbHI [IUTOITOX10HOT 3aJ103H;
TKaHWHUY; dacrdya- TiABHUINEHHAS XOJECTEPHHY
ymakoBKa; 3a0py/HeHa MOPYIIEHHSI  TJFOKO3HOTO
MTUTHA BOJIA o0OMiHy
Baxki metanu puba (pTyTh) MOMIKOKeHHT  B-kiiTuH | 1
(xanmiit, pTyTh) CHUTapEeTHUH UM MIINLTYHKOBOT 3aJ103H;
MIPOMHCIIOBE MOPYILEHHS
3a0pyHEHHS AQHTHOKCH/IAHTHUX CHCTEM;

po3sutok [1/]; moripiieHHs
JinigHOTO TPOdiTEo

KocMernuni
IHTpEeTi€HTH
IMOTEHIIHO
HeOe3MeyHi:
napabeHu,
TPUKJIO3aH,
CUHTETHUYHI
apoMaTH3aToOpu

TOPMOHAJIbHA 1
MiMikpis;BIumB  Ha 13
MOpyIIeHHs  0a3anbHOTro
MeTabomi3My; 30LTbIICHHAS
IMT

YuHHIKHA
IOBKIJIIISA
MOBITPS
IPYHTH
BOJA

Ckopouenns 6 madauyi: L[J/[ 2-eo muny - yykposuii oiabem 2-ii mun, L3 - wumonooibna 3anosza; IMT - indexc macu

mina; 1. HAKORUYYIOMbCA 6 OP2AHIZMI POKAMU
OcHoBHuM jxepenoM BBy EDCs Ha oprasism €

174

NPOJXYKTH XapuyyBaHHA. Y XapyoBii NPOMHCIIOBOCTI


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKuit Meanunmii BicHuk. 2026. T. 30, Ne 2 (118)

HayxkoBi ormsaou

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

BHKOPHCTOBYIOTHCS JOOPUBA, IECTUIIUAN Ta BiTOyBAa€THCS
Mirparisi XiMiYHUX PEYOBHH 3 YIIAKOBKH JI0 1Ki, 0COOINBO
3 OJNSIIAaHOK KOHCEPBIB 1 IUIACTHKOBHX YIAKOBOK, IPH
npomy EDCs He BKazaHi Ha eTHKETKax 1 MOXYTb
HEHaBMHUCHO NPU3BECTH 0 3a0pyIHEHHS DKi, BIUIMBAIOYN
Ha JIIOJIed NUISIXOM BIUXaHHS, KOBTaHHS Ta MPSMOTO
koHTakTy [19,20]. [L{06 3menmmTH aito Ha opranizm EDCs
- HEOOXiZIHO 3MEHIINTH TPHUBAIICTh KOHTAKTy UM
BUKJIIOYMTH HOTO 30BCIM, JOTPUMYIOUYHCH NPEBEHTHBHUX
crpareriii (Tabm.2).

Cepex 3araJbHUX NPUHLUIIB NIOJEHHOTO YHUKHEHHS
BBy EDCs Ha opraHi3aM HEOOXiZHO BXHMBaTH OiJIOK
KOXXHHH TIpUAOM TDKi (TBApUHHOTO 1 POCIHHHOTO
MOXO/DKEHHS); KUIBKICTh KIIITKOBUHH B JIGHb Mae
cranoButn > 30 T; BXHBaHHA pPIAWMHA TIOBHHHO
Bignosigat 30 M1 Ha 1 KT MacH Tijia JIFOIWHH.

['eHeTHYHI BIACTHBOCTI OpraHi3My Taki, IO BiH Mae

NOTY)XHY CHUCTEMY JETOKCHKALlii, sKa CKIAJaeThes 3
MEYiHKA, HHUPOK, KHUIIKiBHUKA. KirodoBy pomp y
JMETOKCUKAI[IMHUX Ta METa0OMYHMX MpOoIecax Bimirpae
MeJiHKa, Yy TapeHxiMi $SKO0i HaKONMUYIYIOTBCA Pi3HI
mno¢piapHI MOJNEKyIH, [0 PYWHIBHO BIUIMBAIOTH Ha
SHIOKPUHHY (YHKIIIO, TOCWIIOIOYH 3alajeHHs, IpH
[bOMY 3’SIBJSIFOTHCSI HOBI QHTPOIOTEHHI PEYOBUHHM, IO
HiATPUMYIOTh XpOHIYHE 3arnajieHHs, 0c00IHBO
IHCYJIIHOPE3UCTEHTHICTh, SIKA Ma€ OCHOBHE 3HA4YEHHS B
nmatorenesi [21].

JliomuHa Mae JOTPUMYBATHCS, YIPOJOBX IKHUTTS,
NPEBEHTUBHUX CTPATerid 3a paxyHOK JeTOKCHKamil
opraHismy (Tabm.3).

VY cyuacuomy cBiti EDCs, 3Hax0as4HCh y TOBITPi, BOII
Ta IPyHTi, Ma€ BIUIMB Ha IOJMHY Yepe3 KOHTAKT 3i
MIKIPOIO, IMXAJIbHI OULIXH, IITyHKOBO-KUIIKOBUH TpPaKT.
IMotpammsroun B cepenuny EDCs, npusBogsTs 10

Tabnuys 2

IIpeBenTHBHI cTpaTerii 11010 YyCyHeHHS BIUIMBY €HIOKPHHHUX AW3PANTOpPiB HA opraHi3M ( 1o0poOOK aBTOPiB)

N | OcHOBHI HanPsIMKH

[IpeBeHTuBHI cTparerii

1 | XapuyBaHHs Ta
KyXHS
-MiHIMi3yBaTH KOHCEPBH;

- 3aMIHHTH IUTACTHK Ha CKIIO, TIOCY/ i3 HEpIKaBiiHOI cTaii, KepaMiky;
-He po3irpiBatu Ky B acTuky (HaBiTe «BPA-free»);

-aHTUIPHUTAPHUHN ITOCY] — JnIe 0e3 OMKOIKeHb a00 3aMiHa Ha YaByH;
-pinpTp It MTHOI BOM (3 BYTiIbHNUM 200 RO-Momyniem); -BXKUBaTH POCIMHHY OJIiIO,
10 30epiraeThes B CKISITHOMY TOCY/I

2 | Kocmernka ta
TIOTJTISI,

-obuparu 3acobu 6e3 apomartuzatopis (fragrance-free);

-YHUKATH: TapaOeHu, (prajaTi, TPUKIIO3aH;

-MiHIMaJIi3M: MEHIIIE 3aC00IB - MEHIIIE EKCITO3HIIIT;

-00epEKHO 3 «IAUTII0I0» KOCMETHUKOIO - BOHA HE 3aBX M Oe3MeTHima

[ToOyToBa ximist

3 -3aMIHHUTH arpecuBHi 3acO0M Ha €KO-aIbTePHATHBHY;
-TIPOBITPIOBATH MPUMIIIICHHS IO THS;
-MUTH PYKH ITiCJIsl KOHTAKTY 3 YeKaMH; -He 30epiraTi XiMiko mopyd i3 ixero

4 | Opsr i TEeKCTUIIb

-TpaTv HOBUH OJIAT Mepe]l HOCIHHSIM;
-BiIaBaTH TiepeBary 0aBOBHI, JILOHY, BOBHI;
-MiHIMI3yBaTH TKaHWHH 3 BOJ0-/Opy/10 BiAIITOBXYBaJIbHUM MOKPUTTsIM (PFAS);

5 | Hogitps i mun

-3HIMATHU B3YyTTs BAOMA

-BOJIOre MpUOUpaHHst 1—2 p/THXKIEHD;
-HEPA-dinbTp (0co0nmBoO npH iTAX);

Tabruys 3
IIpeBeHTHBHI cTpaTerii 32 paxXyHOK JeTOKCHKaMii opranizmMy (10poOoK aBTOpiB)
N Ddasu Mexani3Mm aii KirouoBi HyTpieHTH Jxepena
JETOKCHUKAIIT
1 | Herokcukariiii . CYP- 450 sBitaminu B2, B3, B6, SIALISA, 3€JIeHB, TOPIXH,
TIEYiHKH MarHii LiTbHI KPYIIH
AHTHOKCHIAHTH

2 | Kon’rorauis B
MeYini

ropmonu Ta EDCs craroTs
BOJOPO3YMHHUMHU

CIpKOBMICHI aMiHOKHCIIOTH:
[JIyTaTIOH, TITILHKH,
TaypHH, METIOHIH

OpOKOJIi, YaCHUK,
U0y, stidtist, 0000Bi

3 | Jderokcukailiss | 3B’S3YIOThCSI TOKCHHH KJIITKOBHHA HACiHHS JIbOHY,
KHUILIKiBHHKA 4ia, ATOJIH, OBEC
4 | Mikpo0iorta 3MEHIIYE peabcopOLIiio eCTPOreHiB; epmenmosani
KilIKIBHHUKA MeTadoJIi3y€e YACTUHY TOKCHHIB npodyKkmu; pe0ioTHKH
remaTonpOTEKIis CUJIIMapUH po3Toporiia
5 | HyTpuilesTiKn AQHTUOKCHJIAHTHI pepMeHTH MIKpOeJIeMEeHTH CceJieH, IMHK

qucOamaHcy MIKpoOiOTH — KHMINKIBHUKA, IO  CHpHSE

PO3BHUTKY Pi3HOMaHITHUX PO3JaJliB, BKIFOYAIOYH CKIIAI0B1

175


http://e-bmv.bsmu.edu.ua/

BbykoBuHChKHit Meauunmii BicHuk. 2026. T. 30, Ne 2 (118)

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Scientific reviews

MC: OXKUPIiHHS, JICITIIT IEMI O, 1T, CC3,
LepeOpoBacKyIIsIpHI  3aXBOPIOBAHHS Ta PENPOAYKTHBHI
Baqu: Oe3IUIAs, yXJIMHU SE€YHUKIB, S€UOK Ta iHIIe [22].
Jus  HOpMamizamii MikpoOiOoTH KHIIKiBHHKA OakaHO
OIOJICHHE B)KWBaHHA (PEPMEHTOBaHWX TMPOAYKTIB, SKi

JIOTIOMOT0I0  (DepMEHTIB MiJ] BIUIMBOM PI3HOMAaHITHHX
MikpoopraHizMiB. KuiikoBa Mikpo0ioTa ckianaeTbcs 3
10.000 minbsipaiB Oaktepit. OgHI HTPUHOCATH KOPHUCTH
JIOACEKOMY OpraHi3My, iHmmi - mkoxy. KopucHi Gakrepii
BIAIrPalOTh BAXKJIMBY POJIb IJIsL 3J0POB’S, THM CaMHM

Oarati Ha OidigobakTepii Ta JakTOOaKTEpii, IO  CHOPHUIIOYM TPABICHHIO, 3MIIHIOIOYH IMyHHY CHCTEMY,
MOKPAIIyIOTh TPAaBIIEHHS Ta 3aCBOEHHSA TOXKHBHHAX  IOJOBXKYIOUHM SKICTH Ta TPHBAJICTH KUTTS JIIOIUHHU O€3
PEYOBHH, IMiIBUIIYIOTH IMYHITET, CIIPUSIOTH BUPOOIIEHHIO  3aXBOPIOBAaHb.
BitaminiB K, rpynu B ( B1,B2, Bs, Bs, Bo, B12), 6iotuny(H), OO0O0B’SI3KOBUI  IOJICHHUN pAIliOH HE TOBHHEH
3acBoeHHto Bitaminy C ta #ony [23,24]. IlpeBeHTHBHI  0OXOAuTHCS Oe3 BXKHBAHHS KIITKOBHHH, a caMe
cTparerii pepMEeHTOBaHUX NPOYKTIB BU3HAYCHI B TaOJIMIII  TPEICTABHUKIB POJUHM XPECTOLBITIB, SIKi CIYTyIOTh
MIPEBEHTUBHOIO CTparerielo, 1010 PO3BUTKY
depMmeHTAallis — HAWIABHINIIA METOJ] KOHCEpBallii, M0  MeTabOoJIYHOTO CHHApPOMY (Tabum. 5).
MIPOBOKY€E PO3KJIJIEHHS OpraHiyHOI pEeYyoBHHH 32
Tabauys 4
IIpeBenTUBHI cTpaTerii (pepMeHTOBAHUX NPOAYKTIB L1040 PO3BUTKY MeTa00/1i4HOT0 CHHAPOMY
(mopobox aBTOpiB)
N | ®epmeHTOBaHI MPOIYKTH [Tepemik MpoayKTiB
1 | KBameni oBoui Kamycra 6istoka4aHHa, OTipKH, IOMiJIOpH, OYpSK, MOPKBA, OJIMBKH
2 | Mono4Hi pOAyKTH Harypansauii Horypt, kedip, psokaHka, aiipaH, CMeTaHa, CHpH
3 | CoeBi mpoayKTH Mico-macra, TeMIte, COEBUH COYC, HATTO
4 | Hamoi KomOyua (gaiiauii rpub), KBac
5 | Xumi6 Ta Bumiuka X110 Ha 3aKBacIi
Tabauys 5

IIpeBeHTHBHI cTpaTerii XpecTOUBITIB 111010 PO3BUTKY MeTa00JJiYHOr0 CHHAPOMY ( TOpoOOK aBTOpIB)

N | PizHoBun xpecrongiTiB | [lepenmik 0BOiB Ta 3eJeHi

1 | Buau kamyctu

Binokauanna Ta YepBOHOKAaYaHHA KaIycTa, OpOKOJI, BiTHA KaIycTa, OpIOCeNbChKa
Kamycra, Kojbpa0i, eKiHChKa KalycTa, CABOMChKA KalycTa, JJMCTOBA KamycTa (Kein)

2 | Kopenemnoau

Pima, penuc, peapka (4opHa,0i1a, JaiKoH), OpyKBa, XpiH

3 | 3enenn

Kpec- canat, pykosa, Tipumiis (JIUCTOBA)

Jyxe BaxIUBO IIOJACHHO Ja0aTW Mpo CBil CcTaH
3I0POB’S 1 TOCTIHHO JOTPUMYBaTHCS IPEBEHTHBHUX
CTparteriii: TOCTIHHO BXXHBATH JIyXKHY XapdyoBYy BOAY
(ITonsna KsacoBa, MopmmHcbka, bopkomi Ta iHmi),
3eJICHUH Yail, BOIy 3 JIUMOHOM; KOMIIOT i3 CyXO(PYKTiB;
Mopc; kucime. HeoOximHo Bukmiountu: dact-Qyn,
KOBOAcH, COCHCKH, COJIOJIONI] 3 YIIAKOBOK, AIKOT0JIb, COEB1
130JIATH, MIKPOXBWJIBOBHH  IION-KOpH, SKAH OyXKe
HOIOOJISIOTH BiJIBIyBayi KiIHOTEaTpiB.

BucHoBkn. Po03BUTOK MeTaOOIIYHOIO CHHIPOMY
HNOTPIOHO PO3IJSIIATH  SIK €KOJIOTIYHO - EHJOKPUHHY
npobieMy BIUIMBY €HJOKPHHHUX pYHHIBHUKIB. Pi3Hi

KJacl CHAOKPUHHUX pPYHHIBHHKIB MOXYTh  JUSITH
OJTHOYACHO, TIOCTIHHO HAKOINYyBATHCS YIPOJOBXK KUTTS
Ta BUKJIMKATH XPOHIYHE 3alaJeHHs], 3MiHy TOPMOHAIBHO]
peryssmii ’Kupy, TNIIOKO3H, 3aralbHOTO XOJECTCPHUHY Ta
anetuty. BOHM  aKTMBHI  yYYaCHMKH  PO3BUTKY
MeTa0OJIIYHOTO CHHAPOMY, IO [IFOTh Yepe3 TOPMOHAIBHI,
MeTaboMyHi, 3amajibHl Ta emireHeTHYHl MeXaHI3MU.
BixuBaHHS O1TBIIOT KUTBKOCTI (PepMEHTOBAHUX MPOAYKTIB,
MOCTIMHA MIATPUMKA MEYiHKH, MIKpOOIOTH KHILIKIBHHKA,
JIETOKCHKAIIisl YChOTO OpraHi3My BH3HaHI IPEBEHTHBHOIO
CTpATerielo PO3BUTKY META0OIIUYHOTO CHHIIPOMY.
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BHABJIEHHA BTOPHHHOI APTEPIAJILHOI I'TITEPTEH3II Y
BIHCBKOBOC/IYKBOBIIB CEPEJHBOT O BIKY AK IMOBIPHOI'O YHHHHKA
HEE®EKTHBHOI'O MEJUKAMEHTO3HOI'O KOHTPO.JIFO APTEPIAJIBHOT O THCKY
(HA K/IIHT9YHHX BHITAJIKAX)

'Kypama O.B., *Bapueonuux /I.B., ‘I peuanux M.M., *Xanioxosa L., ‘T'apiéosa JI.A.
! Ininposcvruii depaicasnuti meduunuil ynisepcumem, m. [ninpo, Yxpaina

2[leporcasna yemanoea « YKpaincoKuii 0epicagHuti HayKo80-00CTiOHUL THCIMUMYM MeOUKO-COYianbHUX npobiem
ineanionocmi MO3 Vxpainu», m. [uinpo, Yrpaina

Knrouogi cnosa: emopunna Peztome. Mema pooomu — npedcmasumu 08a KIIHIYHUX UNAOKU MaHigpecmayil

apmepianvHa 2inepmensis, He 6MOPUHHUX popm apmepianorol cinepmensii (Al) sax 3 nocipuieHHAM KOHMPOIIO

eexmusHicmy 1iKy8aHHs, apmepianvrozo mucky (AT) npu nonepeonbomy YCniiHOMY MEOUKAMEHMOZHOMY

BILICLKOBOCIYHCOOBYI. nikyeanni A, max i 3 po36umkom HegiOKIAOH020 CIMAHY Y BILICbKOBOCIYHCO06YI6
cepedHb0o2o GIKY, AKI Opanu yuacmos y 60t08UX OisX.

Bykosunceruii meduunuil 8icHUK. Mamepian i memoou. IIpoananizosano 06a KuiHIYHI 6UNAOKU NAYIEHMIE i3

2026. T. 30, Ne 2 (118). C. 180-186.  gmopunnow AL, axi 6yau ckeposaHi Ha 20CRimanizayiio 3 NonepeoHim JiacHo30Mm
«linepmoniynuti Kpu3z», 6CMaAHOBIEHUM NPU NEPEUHHOMY 386epHenHi. Hasenicmb

DOI: 10.24061/2413- Habymoi pesucmeHmHocmi 00 MeOuKamenmosnoeo Jikysamus Al cmana
0737.30.2.118.2026.28 npueooom 0ns 2ocnimanizayii nayicuma O0asi 000amKo8020 00CMedCeHHsT ma
ROOANLULO2O NIKYEAHHSL.
E-mail: gtl@dmu.edu.ua, Pesynomamu. Koncepsamusne nikysanns Al y nayienma i3 3acmocy@anHAm
ukr.derzh.ndimspi@gmail.com, AHMUSINEPMEH3UBHUX NPEenapamie He NOoKA3aN0 OadCaHux pe3yibmamis.
plomamil05@gmail.com, Hepwuit  kniHiuHUl — 6UNAOOK — OeMOHCMPYE  HeOOXIOHICMb  000AMKOBUX
khanyukova.inna@gmail.com, obcmedicetb, AKI BUABUNU Y NAYIEHMA 3AX80PIOBAHHS HUPOK NO3d 3420CMPEHHAM
garibovaleila@gmail.com (HAABHICMb KOHKPEMEHMA NiG0L HUPKU), WO, HA HAULY OYMKY, OVI0 HeO0OYiHeHO

Ha nonepeoHix emanax w000 Oinbui pemelbHoi OIaeHOCMUKU Osi BUSIBILIEHHS
smopunnux opm AI. Y Opyeomy xniniunomy e6unaoky came panmosicimo
KONUBAHb apmepianibHO20 MUCKY HA NOYAMKY 3AX60PIOGAHHS, 3HUJICEHHS DIGHSA
Kaniro y cuposamyi Kpoei, HAAGHICMb epumpoyumosy, IH'€kyis cyouH ouetl
cnonykanu 00 nposedenusi CKT, ujo 003601110 8uABUMU YMEOPEHH HAOHUPHUKA
SAK O0HO20 3 MONCAUBUX YUHHUKIE 8mOopunHOi Al eHOokpuHHo20 2enesy. [layienm
CKepOBaHUlL HA KOHCYIbMAayito 00 YeHmpy eHOOKPUHHOI Xipypaii 01 n00d1bul020
JIKYBAHMHSL.

Bucnoexu. Bitina 3ymosnioc @opmysanna mpuzepie (30kpema mpasmu,
HOCMMPAGMAMUYHO20 CUHOPOMY, HOPYWEHb CHY, 3a0pyOHeH020 NoGimps,
2YUHUX 38YKIB), SKI MOJICYMb NOMEHYIUHO noziputyeamu nepedic nonepeoHso
eexmusHo MeOuKameHmosHo KoHmpoavoeanoi AI. 3 inwozo 60ky, npu nossi
neeHux ocobausocmell KIiHIYHO20 nepebizy apmepianvHol 2inepmensii (3MiHa
yupxaonocmi, pauxogi xonueanus AT, Hasenicmb HIKMYpIi), a maKoic 3MiH
1abOpamMoOpHUX NOKA3HUKIE (HANPUKIAO, eNeKmponimie Kpogi, ecinepenikemii,
epumpoyumo3sy), ciio 38epHymu y6azy Ha NepeoyiHKy CHAHy X80po2o w000
sepugpixayii emopunnux gpopm AI, 0cobaugo y 8iticbko80CIYHCO081i8 MOI00020
ma cepeoHbo20 GiKy.

DETECTION OF SECONDARY ARTERIAL HYPERTENSION IN MIDDLE-AGED
MILITARY PERSONNEL AS A PROBABLE FACTOR IN INEFFECTIVE
PHARMACOLOGICAL BLOOD PRESSURE CONTROL (BASED ON CLINICAL CASES)

Kuriata O.V., Varyvonchyk D.V., Grechanyk M.M., Khanyukova 1.Y., Haribova L.A.

Key words: secondary arterial Resume. Objective — is to present two clinical cases of secondary arterial
hypertension, inefficiency of hypertension (AH) manifestation. These cases involve both a decline in blood
treatment, military personnel. pressure (BP) control, despite previously successful pharmacological treatment,

and the development of an emergency medical condition in middle-aged military
Bukovinian Medical Herald. 2026.  personnel who participated in combat operations.
V. 30, Ne 2 (118). P. 180-186. Materials and methods. Two clinical cases of patients with secondary arterial
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hypertension (AH) were analyzed. Both patients were referred for hospitalization
with an initial diagnosis of "Hypertensive crisis" established during their primary
care visit. The development of acquired resistance to pharmacological AH
treatment served as the grounds for admission for further diagnostic evaluation
and subsequent management.

Results. Conservative treatment of the patient's AH using antihypertensive drugs
did not show the desired results. The first clinical case demonstrates the need for
additional examinations, which revealed in the patient a kidney disease outside
of exacerbation (presence of a calculus of the left kidney), which in our opinion
were underestimated at previous stages regarding more thorough diagnostics for
the detection of secondary forms of AH. In the second clinical case, precisely the
suddenness of blood pressure fluctuations at the beginning of the disease, the
decrease in the level of potassium in the blood serum, the presence of
erythrocytosis, the injection of eye vessels prompted the conducting of SCT, which
allowed for the detection of an adrenal formation, as one of the possible factors
of secondary AH of endocrine genesis. The patient was referred for consultation
to a center of endocrine surgery for further treatment.

Conclusions. War contributes to the formation of triggers (specifically trauma,
post-traumatic syndrome, sleep disturbance, polluted air, loud sound), which can
potentially worsen the course of previously effectively medically controlled AH.
On the other hand, with the appearance of certain features of the clinical course
of arterial hypertension (change of circadian rhythm, morning fluctuations of BP,
the presence of nocturia), as well as changes in laboratory indicators (for
example, blood electrolytes, hyperglycemia, erythrocytosis), attention should be
paid to the reassessment of the patient's condition regarding the verification of
secondary forms of AH, especially in military personnel in young and middle age.

Beryn. [IBaamsares derBeproro sororo 2022 poxy
pO3MoYasocsi MOBHOMACIITA0HE BIHCHKOBE BTOPIHEHHS
Pocii B YkpaiHy, 0 CHIPUYMHWIO OJHY 3 HAKOUIBIINX
ryMaHiTapHuX Kpu3 y €Bpomi 3 uyaciB Jpyroi cBiToBoi
Biftnu [1]. 3pocraroya KiNbKiCTh OKa3iB MiATBEPIXKYE
BIUIMB IICUXOJIOTTYHUX (PAKTOPIB, TAKUX SK TPaBMAaTHUHHUN
JIOCBiJ/I Ta TOCTTpaBMaTuaHuii crpecoBuit posian (IITCP),
Ha  MIiABHWINCHHA  3aXBOPIOBAHOCTI  MAIIEHTIB 3
aprepianbHOIO Tineprensieto (Al) Ta ceprieBo-cy TMHHUMHA
3axBoproBanHsamMu  (CC3) 3aramom, 1mo HalyBae
0coOIMBOTO 3HAYCHHS B YKpaiHi 3 ypaxyBaHHSIM BiiHH.
Hafinommperimowo NpUYWHOI 3BEpHEHHS 10 JIKApiB y
npudponToBux paiionax came CC3 (17,9%) [2]. Kpim
TOT0, 3a TEePI0J] BiffHN MOKA3HUKH 1HBAIIITHOCTI BHACITITOK
CC3 3pocnu B 1,5 paza [2].

3130k Mik [ITCP Ta AI' OyB ocobmuBO H00pe
3aJJOKyMEHTOBAaHUH Yy BIHCHKOBOCTYXOOBIIIB i BeTepaHiB
Ta B TAI[€HTIB i3 PE3UCTECHTHOW rimeprensiero [3, 4].
3riHO 3 METMYHUMH JOCII/DKEHHSIMH acolliallii BeTepaHiB
CHIA came AI' y BilicbkoBOCITYOOBIIB € OAHUM 3
HaAWNOIIMPEHIMKUX CTaHiB i craHoBUTH NoHax 40 % [5].
BotioBi nii He3anme)xxHO 30UTBIIYIOTH PH3HK PAHHBOTO
puHukHeHHS CC3 Ta cepueBO-CyAWHHOI  CMEpPTHOCTI
6impmr HiX Ha 50%, a TAKOXK PU3UK BUHUKHEHHS A" OUTbII
Hix Ha 30% [6].

XoJa eceHIliifHa TiMepTeH3is BBAXKAETHCS OCHOBHOIO
nprunHOio Al', y 10% mnamieHTiB BUSBIAIOTHCS i BTOPHHHI
¢dopmu [7]. TTonpu HEBUCOKY MOLIMPEHICTh, BUABICHHS U
BEJICHHS MAlli€HTIB 13 BTopuHHUMH (opmamu Al mae
Ha/[3BUYAalHO BaKJIMBE 3HAYECHHS, TOMY IIO BOHH €
MOTEHLIHHO KypaOeNbHUMH, SKIIO BYAaCHO IOMIATH Ha
MIPUYMHY 32 JOIOMOTOI0 JIKYBaHHSA, IO € OCOOJIMBO
BYKIIMBUM JUTSI BINCEKOBOCITY>KO00BIIIB [8].

BropunHi popmu Al 9acTo CTarOTh IPUIHHOIO TSHKKOT
a60 ictuHHO pe3ucteHTHO! Al'. BiAMOBIAHO A0 YHMHHOTO
JMOKyMeHTa  «AprtepianbHa  rimeprensis.  KiniHiuna
HACTaHOBA, 3aCHOBaHA Ha J0OKa3ax»  O3HaKaMH, SKi
MOXYTh OYyTH TIJICTaBOIO MiJO3pIOBAaTH Yy Talli€HTa
HasIBHICTh BTOPUHHUX (opM AT, € He TiJIbKM MOJIOHH BiK
(< 40 pokiB), a i panToBe MOTIPIICHHS KOHTPOIIO
aprepianbHoro THCKY (AT) y mamieHTiB i3 momepenHiM
YCHIINIHUM MEJUKaMeHTO3HHM KoHTposieM AT, icTHHHO
pesuctenTHa Al Ta HEBigKIagHI CTAaHW 332 HASBHOCTI
ypaKeHHsI opraHiB-mimieneii [8, 9].

OcHOBHUM HanpsiMoM y JikyBaHHI Al € mpiopuresaris
3amo0iraHHs TakKUM BaKJIMBAM [UIS TALIEHTIB CEPICBO-
CYJIMHHHUM HACITiIKaM, SIK 1HCYJIBT, CeplieBa HEIOCTaTHICTh
(CH), HupKOBa HEJIOCTATHICTh, & TAKOXK CEPLEBO-CYAMHHA
CMEpTHICTh abo 3arajibHa CMepTHiCTh. Lle cBiguuTH 1Mpo
BU3HAHHS TOTO, 110 nepiIoyeproBa MmeTa
AQHTUTINEPTCH3UBHOTO JIIKYBaHHSA TMOJSrae y 3HWKCHHI
PH3HKIB HETaTHBHUX KITIHIYHUX PE3yJIbTaTIB, a HE JIMIIE Y
sHmkeHHi AT [10]. OmHuM 3 OCHOBHHX 3aBIaHb
BiICPKOBO-MEIUYHOI CITY’)KOM € opraHi3amis i 3MiiHCHECHHS
MEIWYHHUX 3aXOJiB 3 METOI0 30epeKeHHS Ta 3MilHCHHS
3I0pOB’S 0COOOBOTO CKIJIamy, HOTO JIKyBaHHS, a TaKOX
BITHOBJICHHS Mpare3aTHOCTI icist TTOpaHEHb,
3aXxBOpIOBaHb i TpaBM [11]. Jlis BificbKOBOCTYKOOBIIIB 151
npobieMa  HaJ3BHYalHO aKTyalbHa, BHXOIMYH 3
MOUJIMBHX HACHiAKIB yckiagHeHb Al y mrogei, 1mo
MPALOIOTH 31 30pO€l0, BINCHKOBOIO TEXHIKOIO, BUPILIYIOTh
HIII Ba)KJIMBI 3aBJaHHS 31 30epeKeHHs OE3NeKH epiKaBu
[12].

MeTta nmociimKeHHS — TPEACTABUTH JBa KIIHIYHI
Bunagky Madigecramii BropuHHUX Qopm Al gk i3
moripmeHHssM  koHTpormto AT 1mpu  momepemgHpOMY
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Clinical case

YCIIIIIHOMY MEAMKaMEeHTO3HOMY JikyBaHHI A, Tak i 3
PO3BHUTKOM HEBIJIKJIaJTHOTO CTaHy Y BiHCHKOBOCITY>KOOBIIIB
CEpeIHBOTO BiKY, SKi Opalii y9acTh y OOMOBUX HisX.

Martepian i meromu. JocmimkeHHS 0a3yeTbcs Ha
aHamisl IIBOX KIIIHIYHAX BUIAIKIB MaI€HTIB
(BilicbKOBOCTYOO0BIIB) i3 BTOpuHHUMHE (popMmamu AT, ski
Oynu ckepoBaHi Ha rocmitamizamiro 10 Y «YkpaiHChKHiA
JIepXaBHUH  HAYKOBO-AOCHITHHHA IHCTHTYT  MEIHKO-
coljanbHUX MpobieM iHBamigHOCTI MO3 VYkpainm» 3
nonepenHiM  giarHo3oM  «[imepToHIUHMHA  KpU3Y,
BCTaHOBJIGHUM TpPU  I[EPBUHHOMY  3BEpHEHHI Ha
Toriepe/iHiX eTamax epakyanii. HeedexkTuBHicTh Kypamii
TAIiEHTIB Ha TIONEpEIHIX eTrarnax MeIWYHOI eBakyalii,
HasBHICTh HA0YTOT PE3UCTEHTHOCTI 10 MEIMKaMEHTO3HOTO
nmikyBanHs Al cTamm TpUBOOOM UL TOCHiTami3arii
ManieHTa Ui JTOJaTKOBOTO OOCTEKEHHS Ta MOJAJbIIOr0
nmikyBaHHA. [ BHABNEHHA npudmH aecrtadimizamii AT
BUKOPHCTOBYBAJIUCS CTaHAAPTHI METOAW OOCTEKEHHS
BINMOBIMHO 1O YHHHOTO JOKyMEHTa «ApTepiaipHa
rineprensis. KiriHiuHa HacTaHOBa, 3aCHOBaHA Ha TOKa3aXx»
(2024) [8]. PerenpHuit aHamHe3 M03BOJMB BiJHOBHTH
JMHAMIKY T1epediry 3aXBOpIOBaHHSI.

BusiBmeni 3MiHM B pe3yibTaraX — CTaHAApPTHUX
KIIHIYHUX Ta OIOXIMIYHHX JOCHIDKEHHSIX  KpOBI,
NIarHOCTUYHUX  METOHaxX  OOCTEXEHHS  JTO3BOJIUIU

OOTPYHTYBaTH Ta NMPU3HAYUTH IOAATKOBI JOCIHIKCHHS 3
METOI0 YTOYHEHHS! HMOBIPHOTO T€He3y BTOPHHHUX (OpM
AT, a came BUSBHTH TMaTOJIOTiI0 HHUPOK, YTBOPEHHS
HaJHUPKOBHX 3aJI03 Ta PO3POOUTH TaKTHKY ITOJAJIBIIOTO
BEJICHHS TMAIli€HTIB, 110, HAa HAIly IyMKY, MOXXE MaTH
KIIHI9HE 3HA4YCHHA Yy 3B 3Ky 3 HEAOOIIHKOK poIi
BTOpUHHUX (hopM ATy peasbHiil KIIHIYHINA TPAKTHULL.
PesysabTaTH fAocaifikeHHs Ta iX 00roBOpeHHs.
Kniniuauii  Bumamok 1. BiiicekoBocayxOosenp C.
(uonomik), 51 pik, mpu rocmiTanizauii B CcTalioHap
ckapxuBcsi Ha migsumieHHs AT mo 200/100 mm pT.cT.,
3HAYHy 33JMIIKy Tpd  (I3WYHOMY HaBaHTaXEHH,
TUCHYYMH OLTb y JUISHII ceplis, HOMipHI HaOPSKN HIDKHIX
KIHIIIBOK, 3araJibHy CIa0KiCTh, IIBUIKY BTOMITFOBAHICTb. 3
aHAMHE3y 3aXBOPIOBAHHS BiIOMO, IO TAIIIEHT CTPa)/IaB
Ha Al ympomosx 15 pokiB. Bim3nauaB mepiomgmane
panrtose migsumeHHs nudp 1o 180/100 MM pT.cT. OcTaHHI
YOTHPH POKHM, HE3BAXAWOYM Ha MIONO000BUI mpHiioM
TPUKOMITIOHEHTHOI ~ aHTHTINEPTeH3WBHOI  Tepamii B
MaKCHUMaJIbHO MEePeHOCUMUX no3ax (eHamampuia 40 mr Ha
no0y, amyomumin 10 Mr Ha 700y, iHmamaMing 2,5 Mr Ha
no0y). TloripimieHHs craHy Big3HadaB ocTaHHi JHI. [Ipu
TIEpBUHHOMY 3BEpPHEHHI OyJa HajaHa MEAWYHA JIOTIOMOra,
CTaH XBOPOTO CTaOUIi30BaHO, Ta Hajall CIIOCTEpiranocs
migsumeHass AT mo 200/110 MM pr.cT., IO CTaNlo
TIPUBOJIOM JUIS ZI0AAaTKOBOTO OoOCTeXeHHs mnanienra. [Ipu
00’€KTHBHOMY OOCTEXEHHI NpPHBEpPTaE yBary TilepeMis
o0nmmy4s, oui HaOpSAKIi, KOH'IOHKTHBA TilepeMOBaHa,
iH’ekmig cynuH oved. TWI KOHCTUTYIII TimepCTeHITHHHA
(Bara - 103 kr, 3picT - 170 cm, ingexc macu Tima (IMT) -
35,6 xr/m2?, mo BimnoBimae oxwupirao II cr.). Ilpm
ayCKyJbTallii  cepus  TOHM  NPHUIVIYLICHI,  PHUTM
npumBuamennid. YCC = 102 yaapi 3a xBuinuny. AT -
180/100 MM pt.ct. [Ipu npoBeeHHI TOJATKOBUX METO/IIB
0OCTe)XEHHS B 3arajJlbHOMy aHalli3i KpOBiI BHUSBIICHO
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/IBUILIEHHS piBHS reMorio0iny (176 r/im) Ta epuTpouTiB
(5,6x10'%/n); y 3aranpHOMy aHamizi cedi — 0e3
ocobmuBOCTEH; y O0i0XIMIYHOMY IOCHIKEHHI KpOBI —
MiABUINEHHS pIiBHIB 3arambHOro xojectepuny (6,03
MMOJIB/JT) Ta JTIMOTPOTEIMiB qyKe HIU3BKOI IITBHOCTI (4,32
MMOJIB/JT), 3HWKEHHS piBHA Kamio (3,1 mMMoms/i), iHmm
MOKAa3HUKM — y MeXaxX pe(epeHTHHX 3HAueHb.
PozpaxynkoBa ILIK® — 84 mn/xB/1,73 M.

Ha EKI': cuHycoBuil puTM, elleKTpUYHA BICh CepIlst
BigxuieHa BiiBo. YUCC — 98 ymapis 3a XBUIMHY.

ExoKTI": niBe nepencepas (JIIT) — po3mip 3,5 cm, miBuid
nuryHouok (JII): kinneBuit giactoniunauii po3mip (K/P) —
4,7 cm, xinueBui cucroniunuii posmip (KCP) — 3,1 cwm,
KiHneBui niactonivanii 06’em (KO) — 102,36 mu, iHgexc
KO — 47,61 mn/m?, kiauesuit cuctonigamii 00’ em (KCO)
— 37,92 mn, ynapauit 06’em (YO) — 64,46 mi, ToBIIHHA
Miokapza 3aaHbp0i cTiaku piactomigsa (TM3Cn) — 1,15 cm,
TOBIIMHA MDKIUTYHOUKOBOI meperopoaku (TMIKIT) — 1,4
cM, 30iMBIIEHHS MacH MioKapja IJBOTO NIIyHOYKa —
274,75 r Ta iugexkcy Macu miokapaa JIII — 127,789 r/m?,
BUSIBJIEHO KOHIIGHTPHYHY TilepTpodio JIBOTr0 NUTYHOYKA,
nopyiuenHs giacroniunoi ¢ynkuii JIUI, dpakuis BukuIy
JIII Bigmoinama HOpMi (62,96%).

[Mposenenns Y3/l mupok. IIpaBa Hupka: Tomorpadis
He 3MiHeHa. Po3mipu 122 Ha 52 MM, He 3MiHeHi. KoHTypn
piBHi, witki. IlaperximMa mamdy3HO HEOAHOpINHA, 3
rinepexoreHHNMH BKJIFOUCHHSIMH, €XOTEeHHICTh
migBuieHa. ToBOIMHA mapeHXiMH 22 MM, 3BHYaHA.
CtpyKkTypa HUPKOBOTO CHHYCa HEOIHOpiJHA 32 pPaxyHOK
€XOMO3UTUBHUX BKIIOYEHb 3-5 MM 31 ciabKoro
akyctnyHoto TiHHIO. YJIC He po3mmpeHa, yuliibHeHa, He
nedopmoBana. JliBa Hupka: Tomorpadis HE 3MiHEHa.
Po3mipu 110 Ha 50 MM, He 3MiHeHi. KoHTypu piBHI, 4iTKi.
[MapenximMa au¢)y3HO HEOAHOPIAHA, 3 TIMEPEXOTCHHUMHU
BKJIFOUCHHSIMM, €XOI'€HHICTh  TiJBHUIIEHA. TOBIIMHA
napeHxiMu 22 MM, 3BuYaiiHa. [11oma HUpKOBOTO CHHYyCa
He posmmpena. CTpykTypa HHPKOBOTO  CHHYcCa
HEO/IHOpi/IHA 32 PaXyHOK €XOIO3UTHBHUX BKIIIOUEHb 3—5
MM 3i CJIa0KOI0 aKyCTHYHOIO TiHHIO Ta KOHKpemeHTa 11,0
MM y cepenHiii Tpetuni. YJIC He posmmpena, yuiiibHeHa,
He naedopMoBaHa. BICHOBOK: yNBTPa3BYKOBI O3HAKH
cedokam’ sH01 xBopoOu (CKX), KOHKpeMeHTa JIiBOi HUPKH
(11 mm).

Ha CKT Hupok BusBiecHO o3Haku HasBHOCTI CKX,
KOHKPEMEHT JIiBOi HUPKH, KICTY JIBOT HUPKH, JIITIOMY JiBOT
HHUPKH, TIEJTOEKTa3iI0 CIIpaBa, IepEerkH MPaBoro ce4oBo/ia,
a B JaTepaJibHId HDKII JIIBOrO HAJHUPHHUKA BHSBICHO
YTBOPEHHS 10 12 MM, miineHicTIO -—+68 HU.

TakuM dYMHOM, JONATKOBI OOCTEKEHHS BHSBWIN Y
Talie€HTa 3aXBOPIOBaHHS HUPOK no3a 3aroctpeHHsM (CKX,
HasIBHICTh KOHKPEMEHTa JIBOI HHpPKH), SKi, Ha Hamly
IYMKY, OyJIM HEIOOIliHeHI Ha IMOIMEepeqHiX eTamax IIoJI0
OLITBII peTeNbHOI TIarHOCTUKY TSI BUSIBJICHHSI BTOPHHHUX
tdopm AT'. PanrToBicTh KOMMBaHB apTepiabHOTO THCKY Ha
MOYaTKy 3aXBOPIOBAHHS, 3HIKCHHSA pPIBHA Kamilo y
CHUpPOBATIi KpOBi, HAABHICTh EPUTPOIMTO3Y, TiepeMis
o0nnyyst, 1H'eKIisl CyTUH OYel CIIOHYKaJIH 10 MPOBEICHHS
CKT, 1m0 103B0OJINIIO BUSIBUTH YTBOPEHHS HaJHUPHUKA 5K
OIHOr0O 3 MOXIIMBMX YWHHUKIB BTOpHHHOI Al
SHIIOKpHHHOTO  TeHe3y. [lamienTa ckepoBaHo Ha
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KOHCYJIBTAIlIF0 O LEHTPY EHIOKPUHHOI Xipyprii s
MOAANBIIOTO JIKYBaHHS.

Kniniuauit Bumagoxk 2. BilicekoBociyx6oBerns P.
(gomoBik), 48 pokiB, mpW TocmiTamizamii B crarioHap
ckapxuBcs Ha migsumeHHsS AT mo 180/100 mMm pT. cT.,
3aJUIIKy T1pd (PI3UMYHOMY HABaHTAXKCHHI, 3arajbHy
c1a0KiCTh, HIKTYPil0. 3 aHAMHE3Y 3aXBOPIOBAHHS BiJJOMO,
IO NpU TEPBHHHOMY 3BEpHEHHI maiieHTa TypOyBanu
CKapry Ha TUCHYYMH Oib y JIISHII cepls 3 ippajiamiero B
JmBY pYKy Ta JIONATKy, 3aJuIKy, CyXHH Kallejb,
kosmBanHs AT, HIKTypito, TOJOBHHMH Oinb, 3arajbHy
c1a0KiCTh, BTOMIIIOBaHICTh. IlaIli€eHT ITOBIIOMUB, IO
ctpaxmaB Ha Al 3 Momomoro Biky (3 32 pokiB),
CrocTepiraBcs 'y CiMEHHOrO JiKapst 3 JIiarHO30M:
rinepToHi4Ha XBOpoOa, aje JIKyBaBCS HEPETyIspHO,
MepioANYHO  BiA3HAYaB TIABUIIEHHS CHCTOJIYHOTO
aprepianbHoro tucky ao 180/110 mm pt. cr. [Ipuseprae
yBary TMOpPYIICHWA IUPKATHHA PHTM XBOPOro, BiH
HEOJIHOPA30BO Bij3Ha4aB miaBuiieHHs AT came B HiYHMIA
yac. [lamienTy npu nepBUHHOMY 3BEpPHEHHI BHKIIIOYEHO
rocTpuit KOpOHApHUH CUHJIPOM, miniopana
aHTUTinepTeH3uBHa Tepamis (paminpuia 10 mMr Ha n00Yy,
ammonumid 10 mr/no0y, rizpoxmoporiazua 25 Mr/mody),
crabirizoBano mudpu AT na piBHi 150-140/100 MM pT. CT.
3 TEHACHITIEIO IO MMiBUIICHHS B HivHUN 9ac. CkepoBaHUIA
Ha TOJANBIIl eTamy €BaKyallil 3 MeTOoI J000CTEeKEeHHS
1070 pe3ucTeHTHUX opm AT

IIpn 00’ekTHBHOMY OOCTEXKEHHI: THI KOHCTHUTYIIi
HOpMoOcTeHiuHMi (Bara — 80 kr, 3picT — 185 cMm, IMT =
22,8 kr/m?, mo Bianosimae HopmanmbHomy IMT). Tlpu
ayCKyJIbTaIlil ceplisi TOHU MPHUITYIICH], PUTM MPaBUIbHUM,
YCC =280 yn./xB, AT — 145/95 mm pr. cT. B iHmomy - 6e3
0CO0JIMBOCTEH.

IIpu mpoBeeHHI JOAATKOBUX METOIB OOCTEKCHHS B
3araJbHOMY aHaNi31 KpOBi, KOAryyiorpami BIAXHJICHb BiJl
pedepeHTHHX 3HaueHb HE BHU3HAYCHO; Yy 3arajlbHOMY
aHami3i ceui BusBIeHO epurpormtu 20-30 y momi 30py; y
OloxiMigHOMY  JOCHi[DKeHHI  KpoBi  3adikcoBaHO
MIBUINEHHS PpIiBHIB 3arajxbHOro XonectepuHy (6,02
MMOJIB/JT) Ta JINONPOTEiNiB HU3bKOI IIIbHOCTI (4,21
MMOJIB/JT), IHIII TOKa3HUKH — Yy Mexax pedepeHTHUX
3Hauenb. Pospaxynxosa [IIK® — 82 mn/xs/1,73m2.

Ha  enexTpokapmiorpami: CUHYCOBHH
€JIEKTPUYHA BICh CEPIs BiIXUIICHA BIIiBO.

ExoKT': JIIT — po3mip 3,3 cm. JIUI: KJP — 4,5 cwm,
KCP — 3,0 cm, KJIO — 92,45 mn, ingekc KO — 49,43
mi/m2, KCO — 35 mi, YO — 57,35 mi, TM3Cpn — 1,05
cM, TMKIT — 1,2 cM, maca miokapaa JIIIT — 211,48 r Ta
iggekc wMacm Miokapma JIII — 113,09 1/M%
CkopouyBasibHa  3/[aTHICTb  MiOKapAa  3aJOBUTbHA,
KoHIeHTpruHe pemonemoBanus JIII, ¢pakmis BUKHIY
JIII Bixmosimae Hopmi (63%).

Ilpu V3AI' MAI  3adikcoBaHi  €X0-O3HAKH
CTEHO3YI0UOro aTEePOCKIEPOTHYHOTO YPpaKEeHHS
OpaxioneaabHUX apTepid, CTEHO3 JIBOI BHYTPIMIHBOI
coHHOT apTepii 10 25% 0e3 3HAYYNIMX FeMOJAMHAMIYHUX
MOpYIIEHb, IaTOJIOTIYHY 3BHBHCTICTH 000X XpeOTOBHX
apTepii 3 IOKAIBbHUMH T'€MOJMHAMIYHUMH ITOPYLICHHIMA
B 30Hi Iedopmarii.

V3] umTonoaioHol

pHTM,

347034 II0Ka3aJl0 HasBHICTH

rineprurasii  Ta  BHpakeHHMX AUQY3HHX 3MIH Yy
MIUTOMOMIOHIM 327031 3 YTBOPEHHSAM Yy JiBIM dacTIi,
30impImeHNX JiMGOBY3TiB 3 000X OOKIB 3BHYAHOI
crpykrypu. THIRADS 2;

Tpenmin-tect: mpoba mpoBeleHa Ha S5-My CTyIeHi
HABaHTAXXCHHS, MOPYLICHHS PUTMYy Ta IPOBIIHOCTI He
IHAYKOBaHi, AiarHOCTHYHO-3HAunMol nuHamiku ST-T He
BUSIBJICHO.

[Mposenenns Y3/l mupok. IIpaBa Hupka: tomorpadis
He 3MiHeHa. Po3mipu 97 Ha 44 mMm, He 3MmiHeHi. KonTypn
piBai, uitki. [lapenxima audy3HO HeEomHOpinHA,
€XOTCHHICTh MmigBUIeHa. TOBIIMHA TapeHXIMH 22 MM,
3BnvaitHa. CTpyKTypa HUIPKOBOTO CHHYCA HEOJHOPIIHA 32
PaxyHOK €XOIO3UTHBHHX BKJIIOYEHb 3—5 MM 31 cIabKoio
aKycTH4HOIO TiHHIO. JIiBa HUpKa: Tomorpadis He 3MiHeHa.
Posmipu 104 ma 51 mm, He 3MineHi. KoHTypH piBHI, 9iTKI.

[MapenxiMa  gU(Y3HO  HEOAHOPITHA,  EXOICHHICThH
migBuieHa. TOBIIMHA TapeHXiMu 15 MM, 3Bu4aiiHa. Y
MapeHxiMi  BI3yali3yeThCsl  aQHEXOTEHHE  YTBOPEHHS

posmipom 18 Ha 14 mMMm. CTpyKTypa HHUPKOBOTO CHHYCa
HEOJ/IHOpi/THA 32 PaXyHOK €XOIO3UTHBHHX BKIIOUEHb 3—5
MM 3i C1a0KOI0 aKycTHYHOIO TiHHIO. BuchHoBok: Exo-
O3HAKM KiCTH JIiBOI HUPKH, MUQY3HUX 3MiH y MapeHXiMi
000X HHPOK.

Hasenennii KIIIHIYHAN BUIMAJOK  JIEMOHCTPYE
HasBHICTH HEKOHTPOI0BaHOI Al y BifiCEKOBOCITYKOOBII,
sIKa MaHidecTyBana HEBIAKIIATHAM CTaHOM.
Henoominennmu, Ha Hamly AyMKy, € HasBHICTb CKapr Ha
3miny nupkagHocti AT mnepeBaxHO BHOYI, HIKTYpito,
3rOIOM BHUSBJICHI 3MIHH B 3arajJlbHOMYy aHai3i cedi Ta
MATOJIOT1YHI BIAXUIICHHS 3a pe3ynbratamu Y 3/ HUPOK, 110
Jo3Bosiio Bu3HauuTH Al SIK MposiB BTOpHHHOI (hopmu
PECHAIBHOT'O I'eHE3Y.

Cnin  3ayBakWTH, IO IOKAa3HUKH TOLIMPEHOCTI
OCHOBHHUX XPOHIYHMX 3aXBOPIOBaHb CEpei IMBIIHHOTO
HACEJICHHS Ha HAI[lOHAITEHOMY PiBHI OyJH JOCIIKEHI Ta
3apeECTPOBaHi, TOMI SK TOKA3HUKH MOMIMPEHOCTI
XPOHIYHUX 3aXBOPIOBaHb Ccepell BiMCEKOBOCIYXOOBIIIB
3aIHIIAOTECS He3 sscoBannmu [13, 14]. 3a pesymbraTamu
75 mocmimxeHb 3a yuacTio 90 758 odimepis, cTapiiux 3a
30 pokiB, y 28 794 Oy0 miarHOCTOBAHO TiMEPTOHI0, B 11
936 — rinepainigemito, y 14 644 — 3axBoproBaHHS ceplist
[13]. 3a manumu niTepaTypH, Y BETepaHiB Pi3HOTO BiKy
yactota BUHMKHeHHs CC3 ynpomorx 20 pOKiB KHTTS
BUINA, HDK y LMBUIGHOTO HACENeHHS, NMPH BpaxyBaHHI
couiansHO-AeMorpadiuaux Ta iHmmx ¢axropis. IITCP
Moxe 30impmryBatm Ha 50 % pusuk  cepreBoi
HEJIOCTaTHOCTI y BETEpaHiB MOPIBHSHO 3 TUMH, XTO HE
cTpaxkaae Ha 1ieii posman [15].

[NcuxocoriansHuiA cTpec OUTBII HIX yABiUi 301IbIIyE
pm3uk Al, a TSDKKE MCHXidyHE TPaBMyBaHHS Ta HETaTHBHI
eMoIil cTajy MPUYMHOK 3HAYHOTO «OMOJIOKCHHS
rineproniunoi xBopoOu [12]. MexaHi3mu, 10 JIEXKaTh B
OCHOBI TiNEPTOHIl Ta MiABHUIIEHOTO CEPIEBO-CYIHHHOTO
PH3HKY, 3aJIHIIAI0THCS HESICHUMH, MaroTh
baratodakrtopHuii  ¢eHOTHI ~ (CTpeC,  HABKOJIHIIHE
CepelloBHIe, SKICTh CHY, XapuyBaHHs, 3a0pyAHEHHs
MOBITPsl Ta iHIIE), a AIarHOCTHYHI CIpOOM BH3HAUCHHS
€IMHOTO MEXaHi3My, IO BIANOBIZAa€ 3a PO3BUTOK
apTepiaabHOI TinepTeHsii, YacTo € CKIIaJHIMH B peai3amii
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3 Merojonoriynoi Touku 3opy [8]. Tlomepenni
JOCIII/DKEHHST TIOBIIOMJISIIOTE TIPO  3MiHM  BEr€TaTHBHOI
GyHKIi{, 3HIKEHHS aKTUBHOCTI  MapacHMITaTHIHOL
HEpBOBOI CHCTEMH Yy CTaHi CIOKOK Ta MiIBHIICHY
PCaKTHBHICTh CHMIIATHYHOI HEPBOBOI CHCTEMH I dac
MICUXIYHOTO CTpecy, M0 € He3aJeKHUMH (akTopaMu
pusuky CC3 [16].

3 iHmoro OOKy, CIif 3BepHYTH yBary Ha Te, IO
necrabimizamiss nupp AT y momel cepemHbOro BiKy, B
TOMY 4YHCIl y BIHCBKOBHX, SIKI TPUBAJIO INPHIMAIOTh
AHTUTINEPTEH3UBHY Tepariio, a Takoxk MaHidecrauis A"y
BUTJIINI  HEBINKJIAJHOTO CTaHy BHUMAaraloTh MOIIYKY
noxatkoBux npuuuH Al 3 MeTolo iX ycyHEHHs, a came
BTOpHHHOI Al, IO NPOAEMOHCTPOBAaHO B HAaBEJCHUX
KJIIHIYHUX BUIAIKaX.

Jloka3u Toro, IO BTOpWHHA TIMEPTEH3isI MOXe OyTH
OUTBII TIOIIMPEHOI0 B MOJIOJAOMY Ta CEpPEeOHBOMY BiIli,
MOBMHHI MiABHIIATH OO0i3HaHICTP Tpo med craH i
NPU3BECTH OO0 [HPLOIOrO0 HOro IMOIIyKy, 1IN0 €
(byHAaMEHTATLHUMU KPOKaMH JJIsl JOCSITHEHHS JIIKYBaHHS
a0 Kpamoro KOHTPOIIIO BUCOKOTO KPOB'STHOTO THCKY, THM
CaMHM TOKpAIIYIOYH pPe3yJIbTaTH JIKyBaHHA Ta SKICTh
JKHUTTSI MAIli€HTIB.

BucHoBxu.

AprepianpHa  TimepreHszit  — e

HaWIOUIMpEeHile cepell O4YiKyBaHUX 3aXBOPIOBAaHb Y
BOEHHMH duac. BiiiHa 3ymoBioe QopMyBaHHS TpUrepiB
(30kpema  TpaBMa,  IOCTTPAaBMATHYHHHA  CHHIpPOM,
MOPYIICHHS CHY, 3a0pyIHEHE TOBITPSI, TYIHUH 3BYK), SIKi
MOXYTh TMOTEHIIHO TOTIPIIyBaTH IMepedir MmomeperHbo
e(peKTUBHO MEIMKaMEHTO3HO KOHTpomboBanoi Al. 3
iHmoro OOKy, WpW TOSABI IEBHUX OCOOIMBOCTEH
KIIiHIYHOrO Tepebiry aprepianbHOi TimepreH3ii (3MiHa
IUPKATHOCTI, pPaHKOBI KojuBaHHA AT, HasgBHICTb
HIKTYpii), a TakoX 3MiH JIaDOpaTOpHHUX IOKA3HUKIB
(Hanpukiag, — eNeKTPOJITIB  KpOBi,  Timepriiikemii,
EpUTPOLUTO3Y), CIiJl 3BEPHYTH YBary Ha MEpeOIiHKY
CTaHy XBoporo mojo Bepudikanii BropunHuX Gopm Al
0co0nMBO 'y  BIMCBKOBOCIYXKOOBLIB  MOJIOAOTO  Ta
CEepEeIIHBOrO BiKY.

IlepcnexkTHBY MoJANbIIMX JOCTiIxKeHb. [IpoBeneHe
JOCTI/KEHHS IEMOHCTPY€ BaXUIUBICTh (OPMYBaHHSI
OIITMMAaJbHOI TaKTUKH BeJAeHHS maiieHtiB i3 A, a came
HAIIJIEHOCTI HAa JIarHOCTUKY BTOPHMHHHX, IOTCHIIHHO

KypaOeIbHIX dbopm AT, 0Cc00JIMBO y
BiliCbKOBOCITY>K00B1IiB. HaOyTTsI 101aTKOBOTO AOCBIY Ta
nyOusikamis ~ OTPUMaHHX  Pe3yJbTaTiB  J03BOJSTH

OHTI/IMi3yBaTI/I TAKTUKY BCIACHHSA HaHi€HTiB Yy CKIIaAHUX Ta
HC3BUYHUX BUIIaJIKaX.
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THMBULITHHT AK HE/JAT'OI'TTHA TEXHOJIOI'TA ®OPMYBAHHA ITPODE CIHHOI
KOMAH/THOI KYJIbTYPH MAHBYTHIX MAT'ICTPIB ME/ICECTPHUHCTBA
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Pesziome. Y xonmexcmi pegpopmy8anHs cucmemu 0XopoHU 300p08’si 3pocmac
nonum Ha meodcecmep-mazicmpis i3 po3gUHeHUMYU KITHIYHUMU, YRPABTIHCOKUMU
ma KOMYHIKamueHumu Komnemenmuocmamu. Iliocomoska ¢haxieyie maxoeo
pisHsL nompedye 6npo6aONCeHHs IHHOBAYIUHUX Ne0a202iuHUX MeXHON02l,
CRPAMOBAHUX HA (DOPMYBAHH HABUHOK eeKmueHoOl KOMAHOHOI 63aeMOOIl.
OOnuM 13 KIHOYOBUX THCHMPYMEHMIB Y YbOMY NpoOYeci nocmae mumoOiioune sk
diesuil 3aci6 po3eumxy npogeciiinoi KOMaHOHOT KyIbmypu.

Mema 0ocnidscennsn — 00TpyHmysamu nedazo2iuny 0OYLIbHICMb 3ACMOCYEAHHS
MexXHON02it MUMOLIOUHEY 8 OCBIMHbLOMY NPOYeci Macicmpie MedcecmpuHcmead
ma eusHayumu ixXHill 6nau8 Ha GopmysanHs npo@ecilino-1i0epcbKoeo
nomenyiany Maubymuix gaxisyis.

Mamepian i memoou. 3acmocosano KOMNIEKC HAYKOBUX Memodis:
meopemuyHull aHani3 HAYKOBUX Odfcepel 13 MeHeOdCMeHm)y 6 ocgimi ma
MeocecmpUHCmei, y3a2aibHeHHs nedazo2iutno2o 00c8idy, Memoo meopemuyHo2o
MOOeNI08AHNS OCBIMHIX cCumyayill, a maxKoxic nedazoziyne CnOCMepextceHts 3d
2PYNO0BOI0 OUHAMIKOIO NIO YAC NPOBEOCHHS MPEHIH2IE i3 KOMAHOOYMBOPEHHSL.
Pesynomamu. Bcmanoéneno, wjo cucmemamuune 3aCMOCY8AHHA MEXHON02Il
MUMOIIOUHEY CNPUAE THMEHCUBHOMY PO3GUMKY HPOGheciinol KoMYHIKayil,
eMOYiliHO20 IHmMeNeKmy ma HABUYOK KONe2ianbHO20 YXB8ANEeHHs pilleHb.
Jlogedeno, w0  BUKOpUCAHHA — KOMAHOHUX — 6Npag  MiOSUWYE  piGeHb
8I0N0BIOANILHOCMI 30 KOTEKMUBHULL Pe3yIbmam ma akmugizye 1i0epcoKi aKocmi
mazicmpanmie. Inmeepayisis maxkux mMemooie onmumizye NCUXONOSTUHUL KAiMam
V epyni, MIHIMI3VE KOH@UIKMHICMb [ NOCUNIOE BHYMPIWHIO MOMUBAYII0 00
npogheciinoco camo80OCKOHALEHHS.

Bucnoexku. Tumbinoune 6usHaueHo AK BUCOKOEMEKMUBHY Nedd2ociuHy
MeXHON02I10  POPMYSAHHA KOMAHOHOI KYIbmypu Meocecmep-mazicmpanmis.
Bnposaoocennsi yici mexnonozii 6 oceimuiti npoyec 3abesneuye nio2omosKy
KOHKYPEHMOCIPOMOAICHUX (paxieyis, 2omosux 00 aidepcmea ma epexmugnol
POOOMU 8 MeAHCAX MYTbIMUOUCYUNTTTHAPHUX MEOUYHUX KOMAHO.

TEAMBUILDING AS A PEDAGOGICAL TECHNOLOGY FOR FORMING PROFESSIONAL
TEAM CULTURE IN FUTURE MASTERS OF NURSING

Khomko O.Y., Sydorchuk R.I. Petruk B.V., Petrynych V.V., Kyfiak P.V.

Key words: graduate nurses, team
building, professional training,
leadership, educational process.

Bukovinian Medical Herald. 2026.
V. 30, Ne 2 (118). P. 187-191.

Resume. In the current context of healthcare system reform, the role of a
master’s-level nurse is growing as a specialist with well-developed clinical,
managerial, and communication competencies. The training of such specialists
requires the implementation of innovative pedagogical technologies that can
develop the skills for effective team interaction. One effective tool is team building
to develop a professional team culture.

Purpose of the work. To substantiate the pedagogical feasibility of using team
building in the training of master nurses and to determine its impact on the
formation of professional and leadership competencies.

Material and methods. The analysis of scientific sources on management
problems in education and nursing, generalization of pedagogical experience,
methods of theoretical modelling of educational situations, as well as elements of
observation of group dynamics during team trainings in the master's degree were
used.

Results. It was established that the systematic use of team building technologies
contributes to the development of professional communication, emotional
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intelligence, joint decision-making skills, responsibility for collective results and

leadership potential

of graduate nurses. Team building improves the

psychological climate in the group, reduces the level of conflict, increases
motivation for learning and professional self-improvement.

Conclusions. Team building is an effective pedagogical strategy for fostering a
professional team culture among graduate nurses. Its integration into the
educational process ensures the training of competitive specialists capable of
leadership and effective work in a multidisciplinary medical team.

Beryn. CywacHuil etan po3BHTKY CHCTEMH OXOPOHHU
3/10pOB’s XapaKTePU3YEThCS TITUOOKUMU
TpaHcopMallifHUMH TpoOLECaMH, IO 3yMOBIIOIOTH
MIEPEOCMHCIIEHHS POJi MEAWYHOI CeCTpH y CTPYKTYpi
Menu4HOi ~ jomoMord.  Mexacectpa  Oinblie  He
CIIPUMMAEThCS BHUKIIOYHO SIK BHKOHABEIb JIIKAPCHKUX
MPU3HAYCHD, BOHA IIOCTA€ SIK CAMOCTIHHUH Cy0’€KT
npodeciiiHol OisUTbHOCTI, aKTUBHUNA YYaCHUK KIIIHITHOTO
MpOIeCy, KOOPAMHATOP  CECTPHHCHKOI  JIOTIOMOTH,
HACTaBHUK, OpraHizaTop i jgigep. OcoOIUBO 1€ CTOCY€ETHCS
MeJcecTep, siki 37100yBalOTh OCBITHIH CTYIHiHb Maricrpa,
apke ixHS mpodeciiHa  MIArOTOBKAa  Iependavae
OBOJIOMIHHSA HE IIHIIEe KIHIYHAMH 3HAaHHAMH, a i
YIPaBIIHCEKUMH, TEAArOTiYHUMHM, IOCTIJHUIBKIMHU Ta
KOMYHIKaTUBHIMH KOMITETEHTHOCTsIMH [1, 9, 10].

VY Takux yMoBax 3MIHIOETBHCS 1 JIOTIKa OCBITHBOTO
mporecy. [liroToBKa MeacecTep-MariCTpaHTiB MOTpedye
BIIPOBA/DKEHHS IHTEPAaKTHBHUX II€1arOTi4HUX TEXHOJIOTIH,
3MaTHUX (OPMYBaTH WUIICHY TNpodeciiiHy 0coOuCTiCTb,
TOTOBY 1O pOOOTH B yMOBaX MYyJbTHIMCIHILTIHAPHOI
B3a€MO/ii, BUCOKOI BIANMOBITAJBHOCTI Ta IICHXOJIOTTYHOTO
HaBaHTaxeHHA. OIHICIO 3 TAKUX TEXHOJIOT1H € TUMOLIINHT
— KOMaH/IOyTBOPEHHSI, sike Y mpodeciiiHiii ocBiTI HaOyBae
HE JIMIIIC OPraHi3aliiHoro, a MIMOOKOro MeAaroriyHoro Ta
BUXOBHOTO 3Mmicty [4, 6, 7].

OcnoBna 4vactuHa. TumOinmuar y  cucremi
MiJITOTOBKY MEJICECTEP-MAariCTPiB AOIILHO PO3TIISIATH K
KOMITJIEKCHY TIE€JaroriyHy TEXHOJOTIiI0, CHpPSMOBaHy Ha
(opMyBaHHS KOMaHJHOI KyJIbTYpH, PO3BHTOK JIiIEPCTBA,
B3a€MHOI JIOBIpH, BIANOBINANBHOCTI Ta TNpoQeciHHOl
B3aeMoii. loro 3HaueHHs 3yMoBJIeHe CaMOI0 MPHPOIOH
MEIMYHOI JiSUTEHOCTI, III0 € KOMaHTHOIO 328 CBOEIO CYTTIO.
YenimHiCTh  MiKyBaJIbHO-AIaTHOCTHYHOTO  MIPOIIECy
3aJICKUATh BiJ Y3TOMKCHOCTI Mii JIKapiB, MEIUYHUX
cecrep, (axiBIiB 13  peabimitaimii, IMCHUXOJOTIB,
(dhapMaIieBTiB Ta IHIIMX YYaCHHKIB MEIUYHOI KOMAaHIH.
Tomy 1ie Ha erami MaricTepchbKoi MiATOTOBKH HEOOXiTHO
CTBOPUTH IEAATOTIYHI YMOBH, Y SKHUX CTYJICHTH HE JINIIE
ONIAaHOBYIOTh TEOPETHYHI 3HAHHSA, a ¥ HaBYAIOTHCA
e(eKTUBHIN B3a€MOJil, CIIJIHHOMY YyXBaJICHHIO pillICHB,
pO3MOJUTy  BIiMOBINAIBHOCTI Ta  KOHCTPYKTHBHOMY
BHpiIIeHHIO KOHGUTIKTIB [3, 5, 11,12].

Ilegaroriuna CyTHICTH THUMOUIAMHTY TIOJSTaE Yy
CTBOPEHHI OCBITHROTO TIpocTOpY criBmpari. Lle He mpocto
OpraHiamlis CIOUIBHUX 3aXOdiB YM TPEHIHTiB, a
LIeCIpSIMOBaHU  mpouiec  (OpMyBaHHS — TPYIOBOI
OUHAMIKH, yV SAKiH KOXEH YYaCHUK YCBIJIOMIIIOE BJIAcHY
poOJb, 3HAYYLIICTh 1 BIANOBINAJBHICTH 3a pe3yJIbTaT
CHUIBLHOT AisTbHOCTI. JIJ1s1 MeicecTep-MaricTpaHTiB Ie Ma€e
ocoOJinBe 3HAueHHs, ajpKe iXHs MaiiOyTHs npodeciiina
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JISUTBHICTh YacTO Tependadae  KOOPIHMHAIN POOOTH
CepelHbOro  MEIUYHOTO  MEepCOoHally,  OpraHizauilo
CECTPUHCBKOTO  TIPOLIECy, Y4acTb Yy MEHEIDKMEHTI
CTPYKTYPHHUX HiJIPO3/LTIB 3aKIa/iB OXOPOHH 370POB’sI.
OcBiTHill mpomec y wMarictpaTypi Mae OyTH
CIpsSMOBaHUN Ha (OpMyBaHHS MPOPECIHHOT iICHTUIHOCTI
MezacecTpu-miaepa. Taka iIeHTHYHICTE He (OPMYETHCS
JUIIe uepe3 JIeKIiiHe BHUKIAJaHHA JUCIUILIH 3
MEHEDKMEHTY YM Tefaroriku. BoHa BHHWKae B JOCBimi
peanpHOi B3a€MOJil, y CUTYaIlisIX CHUIBHOTO PO3B’sS3aHHSI
mpobiieM, y Tmpoleci TrpymoBoi peduiekcii Ta aHamizy
BiacHuX aid. Came TOMy TUMOUIAMHT cTae eEeKTUBHUM

IHCTpYMEHTOM  iHTerpauii  TEOpeTHYHHX 3HaHb 1
MPaKTHYHUX HABHYOK.
KomannoyTrBopeHHs CrIpHsie rapMoOHi3aril

IHIMBIIyadbHUX 1 TPYNOBUX LIEH. Y CTyIeHTCHKIN rpy1i,
K 1 B OyZIb-sIKOMY KOJICKTHBI, iCHYIOTh Pi3Hi MOTHBALiHHI
YCTaHOBKH, piBHI mpogeciiaol MiATOTOBKH,
KOMYHIKAaTHBHI CTHJI. 3aBJaHHS BHKJaJjada IIOJISTAE y
CTBOPCHHI TaKHX YMOB, 32 SKAX Pi3HOMAHITHICTh HE CTa€
JUKepenroM KOH(IIIKTY, a TEepeTBOPIOETBCA HAa PECcypc
PO3BHUTKY. Y Tporeci THMOUIAWHTY CTyIEHTH BYATHCS
0aunTH B IHIIOMYy HE KOHKYPEHTa, a NapTHepa; He
CYIIepHHUKA, a CIIBTBOPI CHIBHOTO pe3ynsraty [2, 11,
14].

Oco0a1BOro 3HaUeHHS HA0YBa€ PO3BUTOK EMOIIHOTO
intenekty. IlpodeciiiHa misyIBHICTE MEAWYHOI cecTpu
OB’ s13aHa 3 IMOCTIHHUM KOHTAKTOM 13 MallieHTaMu, IXHIMU
poaMHaMH, KoJjeraMu. YMIHHS pO3Mi3HaBaTH BIACHI
eMomii Ta emomil iHmMX, KepyBaTH HHUMH, 30epiratu
npodeciifHy piBHOBary B KpPH30BHX CHTYaIlisIX €
HEBiZ €MHOIO CKJIAZOBOIO MPO(ECiifHOI KOMIETEHTHOCT.
TuMmOinIuHT, SK TEJarorivHa TEXHOJOTiS, CTBOPIOE
Oe3nevHe cepeIoBHIIE AJIS BiANPAIIOBAHHS [IUX HABHUOK,
(dopmye KyJbTYpY BIIKPUTOrO Mdiajory Ta B3aeMHOI

MIATPUMKH.
BaxnuBuM acmekToM € (OpPMyBaHHS HAaBHYOK
jmimepcTBa. Y cydyacHi CHCTeMi OXOPOHH 370pOB’sl

MeJIcecTpa-MaricTp 4acTo BUKOHYe (yHKIIi KepiBHHKA
CECTPHUHCBKOI CIy’K0HM, KOOpJHMHATOpa BiIAIJICHHS abo
npoekTy. JIinepcTBO B IbOMY KOHTEKCTI pO3YMI€ThCS HE SIK
JIOMiHyBaHHS, a SIK 3/IaTHICTb HAJNXaTH, OPraHi30ByBAaTH,
YXBaJIOBaTH BiANOBiNanbHI pimieHHs, OpaT Ha cebe
iHiIiaTuBy. Y Tporeci KOMaHAHUX TPEHIHTIB CTyIEHTH
MalOTh MOJIIMBICTH CIIPOOyBaTH ceOe B PI3HHX PONIAX —
KEepiBHHKA, KOOPIWHATOpA, aHAJITHKA, BUKOHABIA. Taka
poTaitlist posieii 103BoJIsie€ TIIKOIIE YCBIIOMHUTH CHEHU(IKY
YIPaBIHCHKOT MAisUIBHOCTI Ta CQOpMyBaTH aJleKBaTHY
CaMOOIIiHKY [6, 7, 8].

CyTTeBY poJb BiJirpae po3BUTOK HABUYOK CIILIEHOTO
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VXBaJCHHSA pilleHb. Y KIHIYHIA M[PaKTHIi YacTo
BHHUKAIOTh CHTYalii, MO MOTPeOYIOTh IIBUAKOTO Ta
3BXEHOT0 pearyBaHHs. HeBiaxiamni cTaHd, oOMexeHi
pecypcH, IICUXOJIOTYHa HANPYTa BUMAraroTh 371aroKeHOT
KOMaHIHOI poOoTH. MopAemoBaHHS TaKWX CHUTYallid y
HaBYAJILHOMY MpOLIECi 4epe3 CHMYJISALIHHI TPEHIHTH Ta
KelC-MeTOau  J03BOMISIE  CPOPMYBaTH  aJrOPUTMHU
KOMAaH/THOI B3a€EMO/Ii1, HABUYUTHU CTYICHTIB apryMEHTOBAHO
BHCJIOBJIIOBATH CBOIO TIO3HIIIIO, CIIyXaTH 1HIUX, JOCSITATH
KoHceHcycy [1].

He wMeHm BaximuBOow € pediaeKCHBHA CKIAI0Ba
tuMOiauaTy. Ilicias BHKOHAHHS KOMAaHIHUX 3aBlaHb
HEOOXiTHIM € 0OTOBOPEHHS OTPUMAHOTO JOCBIY, aHAII3
MTOMUIIOK 1 TOCSITHEHb, YCBIIOMJICHHSI OCOOUCTOTO BHECKY
KOXKHOTO yJacHHKa. Taka memarorigna pediexcis cupusie

PO3BHUTKY KPUTHYHOTO MHCJIEHHS, hopmye
BIAMOBIAJIBHICTh 33 Pe3yJbTaTH AiSIIBHOCTI, AoMoMarae
YCBIIOMHTH 3HA4YCHHSA KOMAHIHOI B3aEMOMIl IS

npo¢eCciifHOro 3pOCTaHHS.

Y wMarictepchbKii TiArOTOBHI MEJCECTEpP IOIIBHO
MoeAHyBaTH pi3Hi Gpopmu THMOLTAMHTY. e MOXyTh OyTH
IHTEpPaKTUBHI CEMiHApH, TPYNOBI MPOEKTH, TOCIITHHUIBKI
poOOTH, CUMYIIAIIHI 3aHATTS, POJNBOBI ITPH, TPSHIHTH 3
KOH(QTIKTOJIOTIi Ta KOMyHiKatii. BaximBo, mo0 11i 3axoau
HE HOCWJIH eMi30INYHUH XapakTep, a OyIu iHTeTpOBaHi B

OCBITHIO  TIporpaMy K  CHCTEMHHH  KOMIIOHEHT
mpo¢eciiiHol miArOTOBKH.
Ilcuxomoriyamit  KIiMaT y CTYIOCHTCBKIA Tpymmi

Oe3nocepe/IHBO BILUTUBAE HA SIKICTh HaBYaHHs. ATMoc(epa
JIOBIpH, B3a€MOIIOBAry Ta MiITPUMKH CIIPHSIE BIIIKPUTOCTI,
AKTUBHOCTI, TOTOBHOCTI 10 CaMOBHpPa)KCHHs. TUMOIIIUHT
JIO3BOJISIE  MIHIMI3YBaTh MIKOCOOMCTICHI KOHQUIIKTH,
3HU3UTH PiBEHb TPUBOXKHOCTI, MIIBUIIUTH 33JJ0BOJICHICTD
OCBITHIM mporiecoM. sl MeJcecTep-MariCTpaHTiB, SKi
4acTO MOEAHYIOTh HAaBYaHHS 3 MPOQECIHHOI0 JisIIBHICTIO,
Ile Ma€e 0coOJMBE 3HAYCHHS, ajKe JI03BOJISIE 3MEHIIUTH
eMOIlifHe BHUTOpAaHHS Ta MIATPUMATA MOTHBAIIO [0
HaBuanHs [12, 17].

®dopmyBaHHS KOMaHTHOI KyJIbTYPH TIepedadae TakoxK
BUXOBaHHS €TWYHUX LiHHOCTeW. IloBara mo0 TigHOCTI
KOJIETH, BIJMOBINANBHICT, 32 CHUIBHUI pe3yJbrar,
YECHICTh, BIIKPHUTICTh, TOJCPAHTHICTh — Il AKOCTI MAIOTh
3aKJIAJATUC IIE M1l Yac HaBYaHHSI. TUMOLIIUHT CTBOPIOE
YMOBH JUIsl 1X NPaKTHYHOTO 3aCBOEHHS, OCKUIBKH Y
MpoIleci CHUIBHOT JiSUTBHOCTI CTYJIEHTH CTHKAalOThCS 3
HEOOXI/HICTIO ~ y3TO/DKYBAaTH  IIO3MMLIi, BpPaxoByBaTH
IHTEpeCH 1HIINX, TOTPUMYBATUCS TIPHUHIUIIIB TPodeciitHoT
STHKH.

BaximBO miKpecIWTH, [IO POJIb BHKIAJAda B
opraHizarlii THMOUIIUHTY € BH3HAYaIbHO0. BiH BHUCTymae
HE JHIIe SK HOCIH 3HaHb, a SK (pacHIiTaTOp TPyHOBHUX
NpoLeCiB, MOJEpaTop IUCKYCii, HacTaBHHMK. Bij #Horo
MeJaroriyHol  MaWCTEePHOCTI  3aJIEKUTh, YW  CTaHE
KOMaHgHa pobora  (OpPMambHOIO  BIPaBOIO,  YH
NepEeTBOPUTHCS Ha CIIPAaBXKHIN IHCTPYMEHT podeciiiHoro
CTaHOBJEHHS. Bukiagad Mae BMITH  CTBOpIOBAaTH
npoOieMHi  cuTyauii, = CTUMYJIOBaTH  aKTHBHICTb,
MiATpUMYBaTH OajlaHC MK CBOOOJOI0 CaMOBHPa)KEHHS 1
CTPYKTYPOBAHICTIO HaByajabHOTo npouecy [13, 15, 16].

3acTocyBaHHS THMOUIIMHTY B MIATOTOBII MEICECTep-

MarictpiB  cmpusie  (OpMyBaHHIO  TOTOBHOCTI [0
MixmpodeciiiHoi B3aemonmii. CydacHa MeOWmuHA Ienai
OlTpIIe OpPiEHTYEThCA HAa KOMAHIHUM MiOXil, Y SKOMY
KOKeH (axiBellb BUKOHYE CBOIO POJb, ajie MPH I[HOMY
pO3yMi€ 3aranbHy MeTy JiKyBaHHs. HaBuaHHA B ymMoBax
KOMaHIHOI pOOOTH [03BOJIAE MaHOYyTHIM MeacecTpam
YCBIIOMUTH BJIACHY 3HAYYIICTh y CHUCTEMI MeEAWYHOI

JoroMord,  copMyBaTH  BIEBHEHICTH Yy  CBOId
npoQeciifHiii KOMITIETEHTHOCTI.
Y JOBroCTpOKOBiH MNEpCHEKTHBI  BIPOBAIKEHHS

TUMOUTMHTY B OCBITHIH Tpolec CHpUsE MiJABUIIEHHIO
SAKOCTI MEIWYHOI JomoMoru. 3ryproBaHi mpodeciiiHi
KOJICKTHBH JIEMOHCTPYIOTh BHINY €(QEKTHBHICTb, Kpalmi
MTOKAa3HUKHM 3aJJ0BOJICHOCTI TMAII€HTIB, HIKYUH pPIBEHb
mpogeciitHoro  BuropanHsi.  Omxke,  (QopMyBaHHA
KOMaH/HOI KyJIbTYPH Ha €Tall MariCTepChKOi MiIrOTOBKH
Mae He JIMILE OCBITHE, a i colialibHe 3HAUCHHSI.

TakuM 4MHOM, TUMOUIAMHT y MiATOTOBII MEACEcTep-
MariCTpaHTiB € He JA0JaTKOBUM €JIEMEHTOM HaBYaJIbHOI'O
NpolLIeCy, a HOro BayKJIMBOIO CKJIaJI0BOIO. BiH 3abe3nedye
IHTEerpamnilo  3HaHb, YMIiHb 1 I[HHOCTEH, Qopmye
npodeciiiHy  iIEHTHYHICT, pPO3BUBAE  JIJACPCHKHIA
IIOTEHI[A]I 1 TOTOBHICTH OO KOMAHIHOI iSIIBHOCTI.
Cucremarnine Ta TIeJaroriaHo OOIpyHTOBaHE
3aCTOCYBAHHS KOMaH/I0y TBOPIOIOYMX TEXHOJIOT1H CTBOPIOE
YMOBH JUTSI TIIATOTOBKH BUCOKOKBaNi(hikoBaHMX (PaxiBIIiB,
3MaTHUX €(EeKTHBHO TMpAIOBaTH B Cy4YacHId cHCTeMi
OXOpPOHH 3I0pOB’S, BIATIOBiIaTH HA BHUKJIWKA dYacy Ta
3a0e3MevyBaTy SKiCHY CECTPUHCHKY JOTIOMOTY.

Y KOHTEKCTI MOJepHi3allil MeJCeCTPUHCHKOI OCBITH
THUMOUIAMHT TOCTa€ SIK 3acid rymadizaiiii OCBITHHOTO
cepenoBuia, (hOpMyBaHHS KyJNbTYpH IapTHEpCTBa Ta
B3a€EMHOI BiJNoBifanbHOCTI. BiH gonomarae maiOyTHIM
MeJicecTpaM-MaricTpaM He JIMILE ONaHyBaTH npodecito, a
1 yCBIIOMHTH i COLIaIbHY MICit0, BiTIyTH ceOe YacTHHOIO
npodeciiiHol CHIIBHOTH, 34aTHOI MISTH 3J1aro/KEHO,
KOMIIETEHTHO ¥ eTnuHO. CaMe Taka IiAroToBKa BiAMOoBiIae
CyJaCHHM BHMOTaM 10 (haxiBIiB CECTPUHCHKOI CIIpaBH Ta
CIPUSIE TMiABUIIEHHIO MPECTIKY Mpodecii B CyCITIIBCTBI.

Ocb [IOTIOBHEHMH BapiaHT po3AlTy AJs CTarTti — y
HAYKOBOMY CTHJI1, JIOTIYHO MPOJIOBKYIOUHN TEKCT.

BucHoBku

TuMOUIAMHr Yy WAroToBUHi MaWOYyTHIX MaricTpis
MEJICECTPUHCTBA 00IpYHTOBaHO SIK e(eKTHUBHY
MeNaroriuHy TEXHOJIOTiI0 (opMyBaHHS —MpodeciiHol
KOMaH/IHOI ~ KyJbTypH, IO  THOETHYE  PO3BUTOK
KOMYHIKaTUBHUX, JIJEPCHKUX, OprafizallifHuX Ta
pedIiiekCHBHUX ~ KOMIIETEHTHOCTeH.  JloBemeHo, IO
CHCTEMHE BIPOBADKEHHS KOMaHJI0y TBOPIOFOUHX
TEXHOJIOTIH B OCBITHIMl TIpolleC CIpHsie ONTHUMIi3aril
TpymnoBoO1 TUHAMIKH, T ABHUIICHHIO piBHA
BIJIMIOBIAJIGHOCTI 3a CIUIBHUH pe3yabTar, (GOpMyBaHHIO
TOTOBHOCTI 1O MiXTpodeciiiHOoi B3aeMOIii Ta yXBaJCHHA
YOPaBIIHCHKHX PillleHb Y KITIHIYHIA TPaKTHUII.

3acTocyBaHHsl TUMOUIIMHTY 3a0e3neuye GopMyBaHHS
npodeciiiHol  iIEHTHYHOCTI  MeJcecTpu-Maricrpa sk
Jinepa, KOOpIMHATOpa CECTPUHCHKOI JOMOMOTH Ta
AKTHBHOrO Cy0’€KTa MYJIBTHUIMCHUILIIHAPHOI MeIYHOT
KoMmaHau. IHTerpamist 1ie€i TexHoJorii B MarictepchbKi
MIPOTPaMH TiABHIIYE SKICTh MATOTOBKU (haxXiBIIiB, CIIPHSIE
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PO3BHUTKY €MOLIHHOIO IHTENEKTy, CTPECOCTIMKOCTI Ta
3JIaTHOCTI 1O KOHCTPYKTHBHOTO PO3B’s13aHHSI KOH(IIKTIB.

OTxe, THMOULAMHT CIiJ| pO3TJLIIATH K CTpaTeTidHUH
KOMIIOHEHT MOJEpHi3allii MeICeCTPUHCHKOI  OCBITH,
CHIIPSIMOBaHUA Ha IIATOTOBKY KOHKYPEHTOCIIPOMOXKHHX
(axiBuiB, 37aTHUX e€(EeKTUBHO (YHKIIOHYBAaTH B yMOBaX
CYYacHOI CHCTEMH OXOPOHH 3JJ0POB’ L.

IlepcneKTHBY MOJAJIBIIMX A0CTIIKEHb

[lepcrieKTHBHUM HamNpsIMOM HAyKOBOTO IIOLIYKY €
PO3pOOIEHHST CTPYKTYPOBaHOI MOZET BIPOBAJHKECHHS
TEXHOJOTid THUMOUIAMHTY B  MariCTepcbKi  OCBITHI
mporpaMM 3  MEJICECTPUHCTBA 3  ypaxyBaHHIM
KOMIICTEHTHICHOTO ~MIIXOAy Ta CTaHAAPTIB  BHUIIOI
MEIMYHOI  OCBITH.  AKTyaJbHUM €  IIPOBEICHHS

EMIIPUIHUX TOCIIKEHb 13 BUKOPUCTAHHAM KITBKICHHUX Ta

SIKICHHUX METO/IB OLIIHIOBAHHS e()EeKTUBHOCTI
KOMaHIOYTBOPEHHS, 30Kpema, aHaIizy piBHA
c(OpMOBAaHOCTI  JAEPCHKUX  SKOCTEH, EMOIIHHOTO

IHTENEKTY, TOTOBHOCTI 10 MiXIpodeciitHoi B3aeMOIil.
JIoUwiabHAM € TaKOX BHBUYCHHS BIUTUBY THMOUIIWHTY
Ha TOKa3HUKHU Mpo¢eciiiHoro BHTOpaHHSA, ajamTaii 10
YOPaBIIHCHKOI IiSTPHOCTI Ta Pe3yIbTaTUBHOCTI KIIIHIYHOT
NpPaKkTUKH  BUIYCKHMKIB  Marictparypu.  [lomanbimi
JIOCII/DKEHHSI MOXYTh OYTH CIPSMOBaHI Ha IHTerpaito
CUMYJISIIIHAX TEXHOJIOTIH, MIDKIACITUILTIHAPHIX
TPEHIHTIB 1 IUPpPOBUX MIATHOPM y CHUCTEMY KOMAaHIHOI
MiATOTOBKM Maii0yTHIX MaricTpiB MeJICEeCTPHHCTBA.
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Pestome. Jlikap cyuacnocmi — axieeyvb, wo 60100i€ WUPOKUM CHEKMPOM
npogheciinux 3HAHb, HABUYOK MA 6MIHb, 3ACMOCOBYE CUCMEMHe KIIHIuHe
MUCTEHH. W000 Y3A2ANlbHeHH OMPUMAHOl iHgopmayii nio uac pobomu 3
RAYIEHMOM HA emanax to2o 06CmedNCceH st ma JiKY8aAHHSI.

Mema oOocniosycenna — oyinHumu ma NPOAHANI3Y8aAMU pPiBeHb 080JI00IHHA
HAsU4Kamu npu niocomosyi ma OyiHyi 20MOGHOCMI cmyoeHmie 4-20 poky
HasuanHs cneyianvHocmi «Meduyunay 00 pobomu 6 nediampuiHux 6i00iNeHHIX
nio 4ac NpoxXoOXHCeHHs SUPOOHUYOI NIKAPCLKOI NPAKMUKU HA nediampuyHiu
cmanyii 006’ekmueno2o cmpykmyposanozo Kiiniunozo icnumy (OCKI), a maxodic
nioeomoeyi 00 CKIA0AHHA 00 EKMUBHO20 CMPYKMYPOBAHO2O NPAKMUYHOZO
(xniniunozo) icnumy (OCII(K)I) ax komnonenma emany 2 €0UHO20 0epHCABHO20
keanigixayivnozo icnumy (€KI).

Mamepian i memoou. /[ocniodcenuss 6a3y6an0Cs HA pe3yIbmamax AHOHIMHOZ0
AHKemy8aHHs. CmyoeHmie 4-20 poxy Hasyawusi cneyiaibHocmi «Meouyunay
bykosuncokoeo  Oepoicasnoco meouunozo  yuigepcumemy (BAMY) nicaa
CKIAOAHHS eK3aMeHayiiHol cmanyii « AHmponomempiss ma oyiHKa QQi3uyH020
poszeumxy oumunuy OCKI, sixi npoxoounu nasuanus y 2023/2024 ma 2024/2025
HABYANbHUX POKAX. 32I0HO 3 Memow O00CHIOHCeHHA BUKOPUCTNOBYBANUCL MAKI
Memoou. 6ioiocemManmuinull, IHQOPMAYIUHO-AHATIMUYHULL, CIMAMUCIUYHUIL.
Pesynomamu. 3a pesyromamamu anxemysanusi cmyoemmie y 2023/2024
HABYANLHOMY poyi (OYinims cKiaoHicms cmanyii « Aumponomempis ma oyiHka
@izuunozo pozgumky oumunuy oaramu 6io 1 0o 10, de 1 — Hatinudcyul pigeHs
cknaonocmi, 10 — nausuwuti) cepeoniu 6an cknas 4,67, y 2024/2025
HABYANLHOMY pOYi cepeoHitl 6an ckiadHocmi cmanyii OopisHogas 4,28.
Yoockonanenns  sionpayrosanmsi  cmyoewmamu  aneOpUmMMYy — GUKOHAHHS
camocmiunoi  pobomu  cmyoenma  (CPC)  npakmuunoco  3a60aHHS
«Aumponomempis ma oyinKa Qi3uUHO20 PO3GUMKY OUMUHUY, MPUBATICMb AKO20
gionogioac mpuganocmi pobomu cmyoenma Ha cmanyii npu ckraoanni OCKI,
Cnpusiio Oinbul YIMKOMY 3ACE0EHHIO ANOPUMMY Ol CMYOEHMAaMu wooo ix
NPAKMUYHUX HABUKIE MA 6MiHb OAHUX KOMNEeMeHMHOCmel Md NOKPAWUIO
yeniwmicms CKAA0anHs cmyoeHmamu eK3ameHayiuHol cmanyii
«Anmponomempis ma oyinka Qizuunoeo possumxy oumuruy OCKI 3 cepednvozo
6ana 4,48 (maxcumanvno 5 6anis) y 2023/2024 nasuanvrnomy poyi 00 cepeorbo2o
oana 4,77, y 2024/2025 nasuanvHomy poyi.

Bucnoexku. Oyintosanns cneyianvHux (¢axoseux) Komnemewmuocmeu, wo
nepesipsiiomovcsi nio wac icnumy: @K 1 — 30amuicme 30upamu meouyHy
inghopmayiro npo nayienma i ananizysamu xkainiuni dani ma @K 10— 30amuicmo
00 BUKOHAHHA MEOUYHUX MAHINYIAYIU € KIF0UO08UM e1eMEeHMOM HA NediampuyHill
cmanyii «<Aumponomempis ma oyinka @izuurnozo pozsumxy oumunuy OCKI. /[ns
docsazHenHs cmadilbHO BUCOKO20 DIiGHA ONAHYBAHHA HUMU ceped CMmYOeHmis
BANCIUBO ONMUMAILHO BUKOPUCTIOBYBATNU MONCIUBOCHE NPAKMUYHUX 3AHAMb
Jucyunninu «Ilponedesmuka nediampiiy, y neputy uepey, CPC i3 nayienmom
w000 NPosedeHHs: AHMPONoOMempii ma oyiHKY QPizuuHO20 pO36UMKY OUMUHU, AKA
3a 4acom 8i0nosioac mpuganocmi pobomu cmyoeHma Ha CMaHyii npu CKIa0aHHi
OCKI. Opeanizayis makoi MemooOuKu 3AC60€HHS HABYAIbLHO20 MAMepiany
CHpUAE YIMKOMY GiONpAYIOBAHHIO aneopummy Oill cmyoenma ma 3aKpinjieHHs
NPAKMUYHUX HABUKIE MA 8MiHb OAHUX KOMNEmeHmHOCmell.

THE ROLE OF THE OBJECTIVE STRUCTURED CLINICAL EXAMINATION (OSCE) AS A
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Resume. A modern doctor is a specialist who possesses a wide range of
professional knowledge, skills, and abilities and applies systemic clinical
thinking to generalize the information obtained while working with the patient
during the stages of his examination and treatment.

Obijective — assess and analyze the level of skills mastered in the preparation and
assessment of the readiness by the 4th year students of the specialty "Medicine"
to work in pediatric departments during the course of industrial medical practice
at the pediatric station of the Objective Structured Clinical Examination (OSCE),
as well as preparation for passing the Objective Structured Practical/Clinical
Examination (OSP(C)E) as a component of stage Il of USQE (Unified State
Qualification Examination).

Material and methods. The study is based on the results of an anonymous survey
of the 4""-year students on specialty “Medicine” at Bukovinian State Medical
University (BSMU) after they passed the examination station “Anthropometry
and Assessment of Physical Development of a Child ”, OSCE. The survey involved
students of the 2023/2024 and 2024/2025 academic years. In the line with the
objective of the study, the following methods were applied: bibliosemantic,
information-analytical, and statistical.

Results. According to the student survey results from the 2023/2024 academic
year, the average score was 4,67 points. The students were supposed to rate the
difficulty of the station “Anthropometry and Assessment of Physical Development
of a Child” on a scale of 1 to 10, where 1 is the lowest and 10 is the highest. In
the 2024/2025 academic year, the average score was 4,28. Improving the student
practice of the algorithm to perform practical tasks in “Anthropometry and
Assessment of Physical Development of a Child” independently promoted better
understanding of the algorithm of actions by student concerning their practical
skills and abilities. The average score in the 2023/2024 academic year was 4,48
(max. to 5-point), and it was 4, 77 in the 2024/2025 academic year. The duration
of this independent practical work corresponds to the duration of the student
work at the station when taking the OSCE examination station “Anthropometry
and Assessment of Physical Development of a Child ”.

Conclusions. The following special (professional) competence (PC) was
assessed during the examination: PC 1 — ability to collect medical information
about the patient and analyze clinical data; PC 10 — ability to perform medical
manipulations. These are a key element at the pediatric station “Anthropometry
and Assessment of Physical Development of a Child ”, OSCE-I. In order to obtain
a stable high level of these abilities by the students it is important to use the
opportunities of practical classes in the subject "Propaedeutics of Pediatrics"
optimally. Primarily it refers to the student’s independent work with the patient
when performing anthropometry and assessment of physical development of a
child, which corresponds to the duration of student work at the station when
taking the OSCE. Organization of such methods to master educational material
promotes clear practical training of the algorithm in the student’s actions and
the development of practical skills, abilities, and competence.

Beryn. B yxBaneHomy CrpaTerivHoMy IU1aHi pO3BUTKY
ByKOBHHCBEKOTO AEpKaBHOTO MEJMYHOTO YHIBEPCHUTETY
(mami — BAAMY) Ha nepion 2023-2028 pp. 3agexiapoBaHa
Miciss koiektuBy BJIMY momo 3abe3medeHHS BHCOKOI
AKOCTI OCBITHBOI, HAYKOBOi Ta KIIHIYHOI HiSUTBHOCTI Ha
OCHOBI pO3pOOKM 1 BIPOBAKEHHS I1HHOBAIIMHUX
TEXHOJIOTiM,  MDKHapoJHOrO  JOCBimy,  peaiizauii
e(eKTUBHOI ~MOJeNi  COI[aJbHOrO IapTHEpCTBa i3
CYCHUJIBCTBOM Ta CHCTEMOIO OXOPOHH  3[0pOB’S,
CIPSIMOBaHO! Ha TMOJINIIEHHS 3/0pPOB’Sl 1 TOJOBKCHHS

TPHUBAJIOCTI KUTTA Jroziei [1].

BimmoBimHO [0 periTaMeHTyIOYHMX, HOPMAaTHBHHUX
JIOKYMEHTIB  OCBITHROTO TIPOLIECY CHCTEMH BHIIOI
Mean4dHOi OcBiTH B Ykpaini y BJIMY npoBomutses €/1KI,
OJIHAM 3 OCHOBHUX KoMIOHeHTiB sikoro € OCIT(K)I [2, 3].
[Tacnopt ex3amenaniiinoi cranmii OCKI « AHTponomeTpist
Ta OLiHKa (DI3UYHOTO PO3BUTKY IUTHHH» PO3POOIIEHHI
kadenporo nexiarpii, HeoHaroJyorii Ta MepUHATAIBLHOT
memuian BJIMY nis cknananas OCKI cryaentamu 4-ro
Kypcy MEAUYHOTO (baxynpreTy CreLiaIbHOCTI
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«MeaunuHay, poO3pOOJICHU HA OCHOBI  OCBITHBO-
npodeciiinoi  mporpamMu  «MenuuuHa»  JIpyroro
(MaricTepchKOro) piBHSA BHINOi OCBITH 32 CHEMiaJbHICTIO
222 «MenmunuHa» Tamysi 3HaHb 22 «OXOpoHa 340pOB’s»
Ta pobodoi mporpamMM  HaBYAJBHOI  JUCLUIUIIHA
«IIpomeneBTruHa neniaTpis» (raimy3b 3HaHB 22 «OX0opoHa
3I0pOB’s1», cremianpHicTh 222 «MenumnuHay, piBeHb
BHIIOI OCBITH — IPYTUi (MariCTepchKuii) piBeHb, CTYIIHb
«Marictpy, npodeciitHa kBaidikauis — sikap) [4].

MeTa nmociigKeHHs] — OLIHUTH Ta INPOAHANI3YBAaTH
piBEHb OBOJIOMIIHHS HABUYKAMU IPH IMirOTOBII Ta OLIHII
TOTOBHOCTI CTY/IEHTIB 4-TO POKY HaBYaHHS CHELiaIbHOCTI
«MeaunuHay 10 pOOOTH B TIEIaTPUYHUX BIATUICHHSIX i1
Yac MPOXOJUKEHHS BHUPOOHMYOI JTIKAPCHKOI MPaKTHKHA Ha
MeAIaTpUYHIA CTaHIii 00 €KTUBHOTO CTPYKTYpOBAHOTO
kiigigHOTO icmuty (OCKI), a TakoX MiATOTOBIN IO
CKJIaJJaHHA 00’ €KTHBHOTO CTPYKTYPOBAHOTO MPAKTHIHOTO
(xminigroro) icnuty (OCII(K)I) six xoMmoHeHTa eTarmy 2
€IMHOTO AepkaBHOTrO KBamidikarmiiaoro icruty (€KI).

Marepian i meronu. JlocmimkeHHs 0Oa3zyBajocs Ha
pe3yibTaTax aHOHIMHOTO AaHKETYBaHHS CTYAEHTIB 4-ro
POKy HaBYaHHSI CIeIIaIbHOCTI «MenunuHay
ByKoBHHCBEKOrO AEpKaBHOTO MEIUYHOTO YHIBEPCHUTETY
(BAMY) micns ckimajaHHS —eK3aMEHAIHHOI  CTaHIIii
«AHTPOIIOMETIs Ta OLiHKA (i3UIHOTO PO3BUTKY TUTHHID
OCKI, sxi npoxommnmu HaBuaHHA y 2023/2024 Ta
2024/2025 wHaBYanbHHX pOKaX. JTiJHO 3 METO0
JOCII/DKEHHS! ~ BHUKOPHCTOBYBJIMCH  Taki  METOJM:
610Ti0cCeMaHTHIHU, iH(pOpManiHHO-aHATI THIHIH,
CTaTUCTUYHUH .

PesysabTaTH gocigKeHHs Ta iX 00roBopeHHs

Ha MPAKTUIHUX 3aHATTIX 3 IHUCIUIIIIHA
«[IponeneBTuka memiaTpii» NpU  BUBYCHHI TEMH
npaktuyHoro 3auaTTs Ta cranuii OCKI I « Autponomerpis
Ta OI[HKAa (I3UYHOTO PO3BUTKY JUTHHH» CTYICHTY
MIPOMOHYIOTh ~ HAacTynHi  3aBmanHsa: 1. IlpoBectn
AHTPOIIOMETPUYHI BUMIpH Tina (BH3HAYMTH: Macy Tiia,
JIOBXXHHY TiJIa, OKPY>KHICTh TOJIOBH, OKPY)KHICTh T'pyIHOI
kiitkn). 2. IIpoBecTn po3paxyHOK iHIEKCY MacH Tina
(IMT). 3. Ouinutn oTtpuMmanuii mokasHuk IMT 3a
LECHTHIIBHAMHI HOMOTpaMaMHu AHTPOTMIOMETPUIHUX
MMOKa3HUKIB. 4. J[aTii BUCHOBOK 110710 (D i3MIHOTO PO3BHTKY
JuTHHA. KOMITETGHTHOCTI, IO TEPEBIPSIOTHCS A Yac
3ansaTTs: OK 1 — 3narHicTs 30Mpatn MeauuHy iHdopMmarlito
Npo TallieHTa i aHamizyBatu KiiHi4HI nani Ta ®K 10 —
3/1aTHICT 10 BUKOHAHHS MEAWYHUX MaHImysii. ITix uac
BukoHaHHs CPC mnpakTu4HOrO 3aBAaHHs, TPUBAIICTB
SIKOTO BiZINOBIJIa€ TPUBAIOCTI pOOOTH CTyJIeHTa Ha CTaHIII{
mpu ckmaganHi OCKI, Bukmamad crmocrepirae 3a HOro
IisSIMH, aHANI3yIOTh iX Ta MaKCHMallbHO 00’ €KTHBHO
OIIHIOIOTH HOT0 BHKOHAHHA. HampuKiHII MPaKTHIHOTO
3aHATTS TPOBOIAWTHCSA aHANI3 BMIHHSA CTyICHTAMHU
aKageMigHOl TpymH CaMOCTIHHO TIPOBECTH
AHTPOIIOMETPUYHE OOCTEXKCHHS Ta OINHHUTH (Qi3HMIHHIA
PO3BUTOK AUTHHH.

3a pe3ynbpTaTaMu aHKETyBaHHS CTyIeHTiB y 2023/2024
HAaBYATbHOMY pomi (OWiHITP CKIATHICTh  CTaHIIi
«AHTpOTIOMETPis Ta OLiHKA (PI3UIHOTO PO3BUTKY TUTHHI
Oamamu Bix 1 10 10, ne 1 — HaWHIKYMIA piBEHb CKIIATHOCTI,
10 — maiiBumuii) cepenniit 6an ckias 4,67, y 2024/2025
HaBYAJBHOMY pOIi cepenHiii 0anm CKIamgHOCTI CTaHMii
nopiHioBaB  4,28. JoompamfoBaHHS ~ METOIMYHOI
CKIaZoBOi  Ta  YAOCKOHAJIEHHS BIANIPAIIOBaHHS
CTyIeHTaMH anroputMy BukKoHaHHA CPC mpakTU4HOTro
3aBJaHHS «AHTpPONOMETPisE Ta OIiHKa (i3u4HOrO
PO3BUTKY IWTHHH», TPUBAIICTh SKOTO  BIAMOBiAaEe
TpUBAJIOCTI POOOTH CTy/EHTa Ha CTaHIIi NMPH CKJIaJaHHI
OCKI, cnipusisio OUIBII YiTKOMY 3aCBOEHHIO aJITOPUTMY Hil
CTYZA€HTaMH IIOJIO iX MPAKTUYHUX HABHKIB Ta BMIHb JJAHUX
KOMITETEHTHOCTEH Ta MOKPAIIMIO YCIIIIHICTh CKIIaJaHHs
CTYACHTaMH €K3aMeHaIifHO{ cTaHIii « AHTPOIIOMETpIs Ta
ominka ¢izngaoro po3Butky aqutuam» OCKI 3 cepenHbOTO
bama 4,48 (3a 5-0aypHOI0 CHCTEMOIO OIIHIOBAHHS) Yy
2023/2024 maBuanpHOMY POIIi 1O cepenHboro Oama 4, 77,
y 2024/2025 HaBYaIbHOMY POIII.

Posib camocriiinoi podotu cryaenta (mam — CPC) y
HaBYAJILHOMY TIPOLECi BUIOI MEIUYHOI OCBITH, 3TiJTHO 3
OCHOBHUMH TIOJIO)KEHHSIMH BOJIOHCBHKOI mekiapauii, €
cyrreBoto [S]. Brmoyenns CPC 1o po6ounx HaBUaIBHUX
nporpaMm, 3okpema 3 gucnuuning - «[IponeneBTnka
memiaTpii», crae 6a3ucoM JUIA 3aCBOCHHS 3HAHbB Y IpoIleci
HaBYaHHSA (PAXOBHX KOMIIETEHTHOCTEH Ta Jomomarae
CTYZIGHTY BIITOYYBAaTH CBOE KIIHIYHE MHCJICHHS, CIpHsE
YiTKOMY BiAMpAIOBaHHIO aNTOPUTMYy i y MaiOyTHiit
npodeciiHill TITTFHOCTI MeAiaTPHYHOTO CIIPSIMyBaHH [4,
6].

BucnoBkn. OriHioBaHHA crewiabHUX ((axoBuXx)
KOMITETEHTHOCTEHH, 1110 MepeBipstoThCs mif yac icnury: ®K
1 - 3patHicts 30upatH MeauyHy iHQopmamlio 1mpo
namieHTta i anamizyBatH KiiHiyHi fgani ta ®K 10 —
3MaTHICTE /0 BHUKOHAHHS MEIWYHUAX MAaHIMyJSmid €
KIIOYOBUM  €IEMEHTOM Ha  TETaTpUYHIA  CTaHMmii
«AHTpOIIOMETPIst Ta OLiHKA (Pi3UIHOTO PO3BUTKY AUTHHI)
OCKI. [lns mocsrHeHHS CTaOUTBHO BHMCOKOTO pIBHS
OTIaHyBaHHS HUIMH CEPEJ CTYJICHTIB BaXKIIMBO ONTHMAIbHO
BUKOPHCTOBYBAaTH MOJJIMBOCTI TMPAKTUYHUX 3aHSITh
muctumutian «[IponeneBTrka nemiaTpii», y mepury depry,
CPC i3 namieHTOM 1I0/I0 MPOBEISHHST aHTPOIOMETpIi Ta
OLIHKK (I3UYHOTO PO3BUTKY IMTHHHU, sKa 32 YacoM
BIJINOBI/Ia€ TPUBAJIOCTI POOOTH CTy/EHTa HA CTAHIIT MpU
cknananai OCKI. Opra#ni3aitist Takoi METOIUKY 3aCBOEHHS
HaBYAJILHOTO MaTepiay CIpHsE YiITKOMY BiIIPalOBAaHHIO
NTOPUTMY il CTyJEHTa Ta 3aKpIIJICHHS NPaKTHYHUX
HaBHKIB Ta BMiHb JaHUX KOMIIETEHTHOCTEH.

Konduikr  inTepeciB.  ABTOpH  [IeKIapyroTh
BIZICYTHICTb KOH(]JIKTY iHTEpeciB, 30kpeMa (hiHAaHCOBHUX,
OCOOWCTICHHX YM IHIIMX, OO0 MOTJIM OM BIUTMHYTH Ha
MPeCTaBICHE JOCHIKEHHS 1 HOTO Pe3ybTaTH.

®@inancyBanns. JlochmipkeHHS mpoBommiocs 0e3
(hiHaHCOBOT MiATPUMKH.
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IIPO®ECOP
Tapac Izoposuu KMETH
(/10 50-PI4494 BL/] THA HAPO/[?’KEHHA)

Tapac Iroponu Kmers Hapoauscs 25 Gepesns 1976
poky y micrti JIpBoBI. [Ticis 3aBepmieHHS cepeAHbO1 OCBITH
y 1991 pomi BcrymuB o CamOipChKOTO MEAWYHOTO
YUWIIMIA, JIe HaBYaBCS 3a creniaiubHicTio «JlikyBanbHa
crpaBa» 1 3akiH4uB #oro y 1995 poui. Toro x poky
MIPOJIOBXKHB 3/100yBaTH MEIUUYHY OCBITY B ByKOBHHCHKIH
Jiep KaBHIM MeTUuHIN akanemii, siKy 3akiHuuB y 2001 poui
3a cnemianbHicTIo «JIiKyBabHa CIIpaBay.

IIpodeciitny misutpHICTE po3mouaB y 2001 pomi Ha
kadenpi ririenn Ta exoiorii bykoBuHCHKOT nepikaBHOT
MeOUYHOI akazemii Ha mocajl BUKIaAadya-CTaXUCTa. Y
2002-2005 pokax HaB4aBCsI B aCMipaHTypi wi€l :xk kadeapu.
Yuponosx 2003-2004 poxiB MpOXoaUB iHTEpHATYPY Ha
6a3i JIbBIBCHKOrO JIEp)KaBHOTO MEAMYHOTO YHIBEPCUTETY
iM. Jlannna [amumpkoro 3a CHEmialibHICTIO «3arajbHa
ririeray. Y 2006 pomi 3axXWCTUB  KaHIUAATCHKY
Jucepraito Ha TeMy «['irieHiuHe 3HaYeHHs KOMOIHOBaHOT
Ji1 HITpaTy HATPIIO Ta XJIOPHUIY KaIMIIO 3 ypaxyBaHHIM
BIKOBHX OCOOJIMBOCTEH Ta XapakTepy MeTabosizMy» 3a
crneuianbHicTio 14.02.01 — ririeHa.

[Micnss  3aBepuieHHs  acHipaHTypW  IpallOBaB
ACHCTEHTOM KadeIpH Tiri€H! Ta eKoJorii ByKOBHHCHKOTO
JIep’)KaBHOTO MeIu4YHOro YyHiBepcutery, 3 2007 poky —

CTapIIMM BHUKJIaJadeM, a 3 BEpPecHs TOro X pOKy —
moumeHToM wmiei kKadempu. Y 2017 pomi 3aXuCTHB
JIOKTOPCBbKY ~ nucepramito Ha  Temy  «llarorenes
CEJICKTUBHOI YYTIMBOCTI PI3HUX BIIJIIIB HEOKOPTEKCA IO
iteMiuHO-penepdy3iiiHOro MOUIKO/PKEHHST B IIYpiB 3i
CTPENTO30TOIMH-IHAYKOBAaHUM I[yKPOBHM aiabeTom» 3a
cnemianbHicTio 14.03.04 — maTosoriuna ¢isionoris. 32018
POKy mparitoBaB npogecopom kadeapu ririeHu Ta eKoJIorii
BykoBHHCEKOTO JIep’KaBHOTO MEAMYHOTO YHIBEPCHUTETY. 3
20 rpyaus 2024 poky o0iiiMae mocady 3aBigyBaua
kadeapu ririeHy Ta eKOJIOTIl IIbOT0 YHIBEPCHUTETY.
YrpomoBx 0araTboX pOKIiB aKTHBHO 3aiiMa€eThCS
OpraHi3amifHOIO Ta TPOMAJICHKOI0  MIAJBHICTIO B
yuiBepcuteri. 3 2018 poky € 3acTymHUKOM TOJIOBU
npopxomy, wieHoM LleHTpanbHOI METOAWYHOI KOMICii,
TOJOBOIO KOMicCii 3 COLIaJIbHOTO CTpaxyBaHHS Ta
TUMYACcOBOI BTPaTH IpPAaLe31aTHOCTI, a TaK0X TOJOBOIO
KoMicii 3  pO3CHigyBaHHsS  HEIIACHUX  BUIAJKIB
HEBUPOOHMYOro XxapakTepy. bepe ywacte y poborti
MPEIMETHO-METOAMYHOT KOMICIT 3 JMCUHUIUIIH Tiri€HIYHOTO
npopiIF0  Ta € TapaHTOM  OCBITHBOI  IPOrpamu
«MennmuHay cnenianbHOCTI 222 «MeaunrHay 3a APYTrHIM
(MarictepcbKiM) piBHEM BUILOi OCBITH. Takoxk € 4jIeHOM
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YepHiBEIBKOIO 00JIACHOTO TPOMAJICBKOTO 00’ €THAHHS
«Acomianis BUMycKHUKIB BIMY».

OxpiM  [NiSUIBHOCTI B YHIBEpCHTETi, aKTUBHO
CHIBITPAIIOE 3 HAYKOBUMH Ta JEP>KaBHHUMH YCTaHOBaMU. 3
2013 poky € unenom ekcrieptHoi komicii JIT «HaykoBwmit
LIEHTP TPEBEHTUBHOI TOKCUKOJIOTI1, XapUOBOi Ta XiMI4HOT
6e3neku iMeHi akazemika JI.I. Mensens MO3 Ykpainm» 3
MPOBEACHHSA JEPXKaBHOI  CaHITApPHO-EIiAeMiOIOTiHHOT
EKCIIePTH3HU B 0COONIHMBO CKIaAHUX Bunankax. 3 2018 poky
BXOJIUTH JI0 CKJIA/Ty pelaKLiitHol Kojerii )KypHaity «C e
3I0poB’s Ta mpobiemu xapuyBaHHS Ykpainm». 3 2020
poky € ekcmeprom HarioHamsHOTO ()OHOY AOCIHIIKEHB
VYxpainu, a 3 2021 poky — ekcneproMm HarmioHanbHOTO
areHTcTBa 13 3a0e3le4YeHHs SIKOCTI BHINOI OCBITH 3i
creniaIbHOCTER 222 «Menuiaay, 223
«MencectpuncTtBo» Ta 229 «I'pomaacbke 3A0pOB’s». 3
2022 poKy € WICHOM pelakiiifHol KoJeril M>KHapOaHOTO
HaykoBoro xkypHaay «Medical Science»,  sxwuit
iHAeKCyeThes B HaykoMmeTpuuHiid 0a3i Web of Science.
Toro x poky po3nodaB poOOTy 3a CYMICHHUITBOM Ha
mocaji JIKapsS-METOAUCTa BiAIMy MPOMOIi 370POBOTO
cnocoOy xurrta Y «UYepHiBeubkuii 0OJacHUI HEHTP
KOHTpOJIIO Ta mpodiakTuku xBopod MO3 Vkpainm». 3
2023 poky € excriepToM Jlep>kaBHOT CITy:KOH SKOCTi OCBITH
VYkpaian 3i cnemianpHOCTEH 222 «Menmummaay, 223
«MencectpunctBo» Ta 226 «®apmaris, HTpOMHUCIOBa
(bapmarrisny.

3 2025 poky Oepe y4acTb y BUKOHaHHI MI>XXHApPOIHOTO
rpanroBoro npoekty ClimAIR «Climate Change and Air
Contamination: Atrtificial Intelligence Applied on the
Correlation  Between Air Pollutants and Non-
Communicable Respiratory Diseases in Europe», mio
¢dinancyetbess mporpamoro  €Bpomnelickkoro  Corosy
Horizon Europe 2021-2027 (HORIZON-RIA,
Ne101156799, 2025-2029).

Tapac Iroposuu € aBropom Oinbure 190 my6umikaiit, 3
sSkux 154 MaroTh HayKOBHH 1 35 HaBYAFHO-METOAWIHHAN
xapakrep. Cepenr HUX 88 HayKOBHUX IpaIlb OITyOJIIKOBAHO Y
BITYM3HSHMX 1 MDKHApOJHHMX pELEH30BaHUX (axoBUX

BUJaHHAX. € CIiBaBTOPOM JIBOX MOHOrpadiii Ta aBTOpOM
YOTHUPHOX MATEHTIB Ha KOPUCHY Mopenb. llicims 3axucry
JIOKTOPCHKOI ucepralii omy0iikoBaHo 61 mpaiio, 3 SIKHUX
49 HaykoBOTO Ta 12 HaBYATFHO-METOAUYHOTO XapaKTepy,
y TOMy 9mncii 15 myOmikarii y nepioAnIHuX BUAAHHIX, 10
IH/IEKCYIOThCS B HAyKOMETPHYHHX 0a3ax Scopus Ta Web
of Science.

BaxnmBolo  CKJIQNOBOIO  JKHTTEBOTO IUIAXY Ta
IoKeperioM HaTxHeHHs sl Tapaca IropoBmua Kmers e
Horo poauHa, sKa IPOTAroM 0araThboX POKIB 3aJIHIIA€THCS
HaJIHHOIO OMOPOI0 Ta MIATPHMKOIO B yCiX IMOYHHAHHSX.
Ilopyu i3 HUM — gapiBHa apyxuHa — Ombra ['HartiBHa,
TaKOX BiZlOMa B HAayKOBOMY CEpeIOBHIII INpodecopka,
OMHOAYMHUIIL Ta MyJApa NOPaiHUIs, 3 SKOK HOro
MOEIHYIOTh HE JIMIIE CiMEWHI MiHHOCTI, ane W CIiJIbHe
NIParHeHHsl 10 PO3BUTKY MEIUYHOI HAayKH Ta OCBiTH. Y
iXHbOMY IIOMi TaHYIOTh B3a€EMOPO3YMIHHS, IIUPICTH 1
moBara, 0 CTBOPIOE atMocepy TapMoHil Ta TyXOBHOI
piBHOBar#. OCOONMBOIO TOPZICTIO TOAPYXOKA € TpHU
JIOHEUKH, SIKI HAlOBHIOIOTh DOJIWHHE JKHUTTS TEIUIOM,
paaicTio i cBiTiiOM. Came poJiHHE KOJIO, CIIOBHEHE JTI000B1
Ta MATPUMKH, € THM HaJiHHUM TUIIOM, o Hagae Tapacy
IropoBudy HeckiH4eHOI eHeprii, 3aBOsSKH SIKiH HOro
3HAIOTh JAJeKO 3a MeXaMHu piaHol «alma mater» Ta
Haauxae mpodecopa Ha TMOAANBII HAyKOBI 3MOOYTKH,
MeNaroriuHi  3BEpIICHHS Ta aKTHBHY IPOMaJIChKY
JUSUTBHICTD. 3aBASKH i MIIHIA pOAMHHIN OCHOBI BiH i3
BIICBHEHICTIO PYXA€TbCS BIIEpEN, MPUMHOXYIOUH CBOI
npodeciiiHi  TOCITHEHHS Ta 30epiraloym BiJJaHICTh
o0paHiii cripasi.

3aBasKM HEBTOMHIHM eHepril Ta BiIJaHOCTI METUIIHHI,
Haymi Ta ocBiti, IOBiIAp 3HaXOmUTBCS HA BicTpi
npodeciitnoro xurts. Hupocepaeuno Bitaemo IOBinspa i
BiIaEMO  MIaHy BHIATHAM  OPTaHI3aTOPCHKUM i
npodeciitanM  37i0HOCTAM. Bakaemo Bawm, moporwmii
Tapace IropoBuuy, MIIHOTO 310pOB’S, TBOPYOTrO
JOBTOJITTS, HATXHEHHA Ta IOJAIBIIMX JOCATHEHb Ha
MHoTas Jiita!

Pycnan Cuoopuyx, Oxcana Kywnip, IOpii Toexau, /Imumpo Ilponsece

Peoaxyis soricypnany «ByKoGHUHCLKUL MEOUYHULL BICHUKY NPUEOHYEMBCS 00 NODANCAHD.
Bucoxonosasxcuuii Tapace leoposuuy! Baw sxcummeguii wiiax € npukiadom 8i00aH020 CLyIHCIHHA
Meouyuni, Hayyi ma oceimi. 3aedaxu Bawiti nanoneanugii npayi, 6UcoKomy npogecionanizmy ma wupiil
siodanocmi ceoitl cnpasi Bu 3000yau 3acnysicenuil agmopumem ceped Koee, OSHHICMb YYHIG | nogazy
cmyoenmig. Bawi Haykosi 3000ymKu, nedazo2iunull maianm i opeaHizamopcsvKi 30ibnocmi pooiame
8A2OMULL BHECOK Y PO3GUMOK MEOUYHOL HAYKU MA NIO20MOGK) HOBUX NOKOIHb JIKAPIE.
Y yeii ceamrosuti oenv bacxcaemo Bam miynoeo 300po8’s, poounno2o menia, HeGUUEPRHOL HCUMMEBOT
eHepeil, HOBUX HAYKOBUX OOCACHEHb, MEOPUO20 HAMXHEHHS Ma NOOAIbWUX npogecitinux nepemoe. Hexail
nopyy 3aexcou 6yoyme HAOIiHI Koe2u, wupi Opy3i ma mooas4a poouHa, Ki RIOMPUMYIOmMs I HAOUXAOMb HA
HOBI 36ePULEHHSL.
Hexaii kooicen denwv dapye Bam padicme, eapmoniro ma edsunicms yunis, a Bawa 6nazopoona npays we
00821 poKU NPUHOCUMb KOPUCTIb JH00AM § PO3ZGUMKY MEOUUHOT HAYKU.
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Bumornu

BHMOI'H J1O0 O®OPMJIEHHA PYKOITHCIB, IO HAITPABJIAIOTHCA /10 JKYPHATY
“bFYKOBHHCHKHH MEJUYHHH BICHUK”

1. XKypuan nputimae 00 onyOniKy8aHHs OpUSTHANbHI OOCAIONCEHHS, KPUMUYHI HAYKOBI 0271A0U mad GUNAOKU 3
JKAPCLKOT NPAKMuKU 3 Pi3HUX npobaem KIHIYHOI ma ekcnepumeHmanoHoi meouyunu. Kpiv mozo, pedakyis npuiimae
mamepianu 3 po3oinie "[Ipobremu euwoi wikoau", "FOeginei”, "Peyensii”, "Jlucmu 0o peoaxyii”, "Icmopia xageopu”,
"Iam'amui oamu".

2. Obcae opuzinanvroi cmammi — 12 cmaHOApMHUX MAUWUHONUCHUX CMOPIHOK, 021800801 — 00 15 cmopinok,
KOpomxux nogioomaetns — 00 3 cmopinok. Moea 8udanus. YKpaiHcbKa, aH2ailicbKda.

3. Cmammsa nodacmvca 6 pedaxyilo ¥ 080X PO30PYKOSAHUX eK3eMNIAPAX | HA eNeKMpPOHHY NOwmy y 8uenaoi
mekcmoso2o ¢atina, Habpanozo y popmami pedaxkmopa Word. In's ¢aiina (namuncoxumu rimepamu) mae 8ionogioamu
npi3eUWY Nepuio20 agmopa.

4. Texcm cmammi nogunen 6ymu posopyxosanutl wipugpmom Times New Roman, keens 14, miocpsaoxosuti inmepsean
— nonymoprutl. OOHa CMOPIHKA PO30PYKO8aH020 mekcmy nogunua emiwyyeamu 28-30 psioxis, 60-65 3uaxie y psaoky. He
PEKOMEHOYEMbCSL NEPEeHOCUMU C1I08A 8 MEKCMOo8oMy pedaxkmopi. I peyvki cumeonu (a, f, y — mowjo) HeobXiOHO HABOOUMU
came mak, a He NOBHOIO HA36010 Nimep (anvgha, bema, eamma — mowo). IMyHo2I06YNIHU CKOPOUYIOMb JAMUHCOKUMU
cumeonamu g, a ne Iz yu II'; inmepneiikinu, Hasnaxu, nompiono ckopouysamu Kupunuyero — 11, a ne namunoro (1L, ax i
nazeu ximiynux cnoayk (HAAD, yAM®, [IHK, a ne NADP, CAMP, DNA mowo), 3a éunamxom mux, 015 AKUX Ha KUPUIUYI
noku e icnye ananoeis (G-oinku, paxmopu mpanckpunyii 2enie mowso). JIamuncoki Ha36uU 2eHi8 HABOOSIMbCSL KYPCUBOM,
a 6inxie — npamum wipugpmom. Ocobausy ysazy HeoOXiOHO 36epmamu Ha CKOPOUEHHSA — 3a2albHONPUUHAMI abpesiamypu
(EKT, EET, EMT, Y3/, TTT, JII, @®CI" mowo) posuugpysanns ne sumazaroms. Cnocobu ysedenus npenapamie (6/8,
6/M, n/u) nooamvca cKkopoueHo. [na ecix peuwimu HA38 | NOHAMb, NICAA NEPUIO2O 32A0YEAHHS, NOBUHHI HABOOUMUCA
Ppo3wmuppysanHs.

Enexmponnuii eapianm cmammi mae 0ymu mouHUM aHAN020M OpyKosanoz2o eapianma. Pedaxyis nepexonnugo

npocums agmopis nepegipamu eeKmpoHHi HOCIi Ha HASIBHICMb KOMN TomepHUX 8ipycis.
5. Opuezinanvui cmammi nompiobHo 0pOpMASMU 30 MAKOIO CXEMOIO:

B3ipeywb oghopmnenns: opucinanvhi 00CioxHcenHs
(Original research)

YAK
Ha3ga po60oTH MOBO10 OpPHUTiHATY CTATTI
Agtopu (Ilerpenko ILII. ...)
Ha3Ba ycraHoB, nae mpamiol0Th aBTOpH  (MOBOIO
opuriHany crarti). it KOXKHOTO 3 aBTOPIB CTATTI, SKIIO
BOHH € CHiBpOOITHHKaMH Pi3HUX YCTaHOB, HEOOXiTHO
BKa3aTH PO3TOPHYTY HAa3By YCTAHOBH, ITOCTaBHUBIIH
BIIMOBIMHY HAAPSAKOBY IM(py B KiHII Mpi3BUIIA.
E-mail aBropis.
Koporkwuit onuc podotu:
* Pe3tome (cTpykropoBane, 1900 3HakiB 0€3 MPOIyCKiB):
Merta n0ocaiizKeHHs —
Marepian i meToan.
PesyabTaTn. BucHoBku. Kinro4osi ciosa:
Title (anrmidicekoro moBoro) The authors (Petrenko
P.P. ...) Objective —
Material and methods. Results.
Conclusions. Key words:
* CTpyKkTypa cTaTTi:
Beryn (B skoMy BigoOpasWTH aKTyalbHICTh, CTaH
BUBYCHHS TIPOOJIEMH, TUCKYCIHHI TUTaHHS TOIIIO)
Merta poGoTn.
Marepian i meToau.
PesyabTaTH fpocaiizkeHHss Ta iX 00roBopeHHs.
BucHoBkmn.
IlepcneKTUBH MOAATBIINX TOCTiTZKEHD.
Cnucok aitepatypu (3a BankyBepcbKuM cTHIIEM)
References
Binomocti npo aBTOpiB (YKpaiHCBEKOO Ta aHTJIICHEKOO
MOBaMH)
[Ipi3Bume Ta iHimiaaw, HAYKOBUH CTYIiHb, TOCAA, MiCIe
pobotu
Information about the authors:

Bsipeyb ogpopmnenns: naykogux 02naoie
(Review)

YAK
Ha3ga po060oTH MOBOIO OpUTIHAJY CTATTI.
Astopu (Tlerpenxo ILIT. ...)
Ha3Ba ycraHOB, nA€ TpamiolOTh aBTOPH  (MOBOIO
opuriHaiy crarTi). [[J1 KO’)KHOTO 3 aBTOPIB CTATTI, SIKIIO
BOHHU € CIIBPOOITHUKaMHU PI3HUX YCTaHOB, HEOOXIIHO
BKa3aTU pO3TOPHYTY HAa3By YCTAHOBH, ITOCTaBUBIIU
BIAMOBITHY HAAPSIIKOBY HUGPY B KiHIII MPI3BHUILA.
E- mail aBropis
KopoTtxkwuit onme pobotu:
* Pesrome:
Ha3ea poGotm  ykpaiHCHKOIO
(TLIL. IMerpenko...)
Koporkuii onuc po6orn. Mera podotu — BucHoBKH.
KirouoBi ciioBa:
Title (anrnifickkor MOBOIO)
The authors (Petrenko P.P. ...) Objective —
Conclusions. Key words:
» CTpyKTypa cTarTi:
Beryn (B sikoMy BioOpasuTH aKkTyaJbHICThb, CTaH
BUBYCHHS IPOOJIEMH, TUCKYCIHHI MUTaHHS TOIIO)
Merta nocaiizkeHHs —
OcHoBHa YacTHHA.
BucHoBkn
Cnucok Jgiteparypu (3a BaHKyBepchbKHM CTHIIEM)
References
Bizomocti mpo aBTOpiB (YKpaiHCHKOIO Ta aHTITIHCHKOIO
MOBaMH)
[Ipi3Buie Ta iHimiaaM, HAYKOBUH CTYIIiHB, TOCAIa, MicIie
poboTu
Information about the authors:
Requirements

MOBOIO.  ABTOpHU
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Bumoru

Bsipeywv ogpopmnenns: eunadox iz npaxmuxku (case of (TLIL Ietpenko...) Koportkuii onuc poboTu.

practice) Bucnosku. Kiou4osi ciioBa:

YK Title.
3aroj0BOK poGOTH MOBOIO OPHTIHAITY CTATTi. The authors (Petrenko P.P. ...) Key words:
Astopu (Ilerpenxo ILIL. ...) » CTpyKTypa CTarTi:
Hazpa ycraHOB, 1€ IpaIffoloTh aBTOpH (MOBOIO OPHIi- Onwuc KIHIYHOTO BUTIA/IKY.
HaJy cTatrTi). JIJ1s1 KOXKHOTO 3 aBTOPIB CTATTI, SIKIIO BOHH Cnncok Jireparypu (3a BaHKyBEepCHKUM CTHIIEM):
€ CIIBpOOITHUKaMHU Pi3HUX YCTaHOB, HEOOXIJHO BKa3aTH References
PO3TOPHYTY Ha3BYy YCTAaHOBH, ITOCTaBHMBIIH BIiAMOBIIHY BinomocTi npo aBTOpiB (YKpaiHCHKOO Ta aHTJIHCHKOO
HAAPSAAKOBY NUMPY B KIHI MPi3BUIIA. MOBaMH).
E-mail aBTopis. [pi3Bumie Ta iHiiaaM, HAYKOBUH CTYIIIHb, IOCAJIA, MiCIIe
* Pe3rome pobotH .
Hasea poGoTH  yKpalHCBKOIO  MOBOKW.  ABTOpH Information about the authors:

Aemopcuvke peztome nosunno oymu cmpykmyposane, micmumu 1900 3naxie 6e3 nponyckie, sukonyeamu ynxuyito
He3anexcHozo 8i0 cmammi 0cepena ingopmauii.

6. ¥V posoini "Mamepian i memoou" neobxioHo:

- KOHKPEmHO [ YimKO OnuUcamu op2anizayiro npo8eoderHst 0aH020 O0CTIONCEHHS,

- eKkazamu 6apiaHm OOCHIONCEeHHS: OOHOMOMEHmHe (nonepeune), No3006%CHE (NPo- abo pempocneKmueHe),
00CHI0HCEHHS BUNAOOK — KOHMPOTb,

- 0008'3K080 onucamu Kpumepii 6KIOYEHHs [ GUKTIOUEHHS 3 O0CTI0NCeHHs (a He NPpoCcmo 8Kazamu 0iazHo3),

- 0008'3K080 6KaA3AMU NPO HAABHICIb AOO BIOCYMHICMb panoomizayil (i3 3a3HAUEHHAM MeMOOUKY) Npu po3nooini

nayienmie no epynax, a maKoxc Ha HasaeHicmv abo eiocymuicmev mackysantsa ("ocninienna") npu euxopucmauHi
nnayebo abo AiKapcoKux npenapamis y KiiHiuHux oocaioax,

- 0emanbHUll ONUC BUKOPUCTNAHOT Timepamypu i 0iaeHOCMUYHOT MeXHIKU, 3 HA8eOeHHAM ii OCHOBHUX XapaKMepUCmux,
Dipm-6upobHUKIE;

- 0amu Ha36u KOMEePYIUHUX HAOOPIE Ol 20PMOHANLHUX | OIOXIMIUHUX OOCHIONCEHb, IX BUPOOHUKIE, HOPMANIbHUX
3HAueHb O/ OKpeMUX NOKA3HUKIB,

- Npu GUKOPUCMAHHI 3A2ANIbHONPUIHAMUX Memooi8 OO0CHIONCeHHsT NOmMpPIOHO eKazamu 8ION0siOHI  Odcepend
aimepamypu,

- 0008'513K060 6KA3AMU MOYHI HA36U BCIX BUKOPUCMAHUX JIIKAPCOKUX NPENnapamis i XiMIUHUX PeuosuH, 003U i cnocoou
ix ygeoenHs.

Axwo 6 cmammi Micmumscsi ORUC eKCNepUMenmie Ha MH00uHi, HeoOXIOHO eKazamu, yu eionosioana ix npoyedypa
cmanoapmam Komimemy 3 emuxu 3axnady, e euxownysanacs poboma, abo Ienvcinkcokoi Oexnapayii 1975 p. i it
nepezianymoeo eapianma 1983 p.

Konexmus pedaxmopie ne pexomenoye 8uUKOpucmogysamu npizeuwid, iHiyiai xeopux, Homepu icmopii xeopoou,
0cobauB0 Ha pucynkax uu omoepagisx. Ilpu excnepumeHmaibHux pob6omax, GUKOHAHUX HA MEAPUHAX, HEOOXIOHO
8razamu 610, cmamo i KiIbKiCMb UKOPUCTIAHUX MBAPUH, MeOoOU 3HeO0IeHHs i eBmanasii, cmpoeo y 8i0noeioHoCmi 00
emuYHUX NPUHYUNIE eKcnepumenmie Ha meapunax, yxeanrenux Ilepwum Hayionanonum xouepecom 3 oioemuxu (Kuis,
2000), wo yszeo0ocyromves 3 noaodcenHsmu €6ponelicbkoi KOHBeHYIl Npo  3axucm XpeOemHux meapuH, sKi
BUKOPUCIOBYIOMBCSL OJisl eKCNEPUMEHMALbHUX A THUUX HAYKOBUX Yinell.

Cmamucmuynuil ananiz € Hegio'eMHum Komnonenmom po3oiny "Mamepian i memoou". 0608'513k060 6xazyemvcsi:
a) nputiHamuil y 0aHOMY 00CTIONCEeHHI KpUMUYHUI pigens 3uauyuocmi "p" (nanpuknad "kpumuunuil pieens sHauywjocmi
npu nepesipyi cmamucmuyHux 2inomes y 0aHomy oocuiodxcenni nputimanu pienum 0,05"). V xooicnomy xonkpemuomy
BUNAOKY BKA3YEMbCA PAKMUUHA GeNUUUNA PIBHA 3HAYYwWocmi "p" 0na UKOPUCIOBYBAHO20 CIMATMUCIMUYHO20 KPUMEPTIo
(a ne npocmo p<0,05 abo p>0,05). Kpim mozo, HeobXiOHO 6Ka3y8amu KOHKPEmHi 3HAYeHH OMPUMAHUX CIATNUCTHUYHUX
Kpumepiie (nanpuxnad, xkpumepito X NI uucno cmynens ceoboou df=2, p=0,0001). Cepeoni eenuuunu ne sapmo
HasooUmu mouHiue, Hidc Ha 0OUH 0eCAMKOBULL 3HAK NOPIGHAHO 3 GUXIOHUMU OAHUMU, CEPeOHbOKEAOPAMUYHE 8IOXUNIeHHS
i noxubry cepeoHbo20 — e Ha OOUH 3HAK mouHiwe. Axwo auaniz Oamux NPoBOOUMbCA 3 BUKOPUCHIAHHAM
CMamucmuyHo20 naKema npocpam — HeoOXIOHO 8KA3aMU HA38Y YbO20 NAKemd i 020 6epciio.

7. Cmamms Mmodce 6ymu npoinocmposéana mabiuysmu, PUCYHKAMU, 2papikamu, cxemamu, Oiazpamami,
domoepadisimu mikponpenapamie. Pucynku He noguHHI ROGMoposamu 0ani mabauys, abo nasnaxku (abo me, abo inwe).
Obcsie epaghiunozo mamepiany mae Oymu miHimanohum. Lnocmpayii HeoOXiOHO KOMNOHYeamu 6 mekcmi cmammi abo
nooasamu y 080X eK3eMNusipax Ha OKPeMomy JUCHI 1 OKpeMoMy ¢haiini na ouckosi. Tabnuyi nosuUHHI Mamu 6epmuKaIbHy
opienmayiro i cmeoprosamucs 3a oonomozoro "mavicmpa mabauyv" (onyia "Tabauys — ecmasumu madauyw"
peodaxmopa Word). Tabnuys nosunna mamu 3a201060k i Homep (kwo ix 2 i binvue). Popmyau nosunni 6ymu y eueisioi
meKcmy, a He 300paiCceHH .

8. Texcm cmammi i eci mamepianu, sKi 00 Hei Hanedx’camv, NOGUHHI OYMU pemelbHO 8i0pedazo8aui i GUBIpeHi
asmopamu. Yci yumamu, maobauyi, intocmpayii, popmynu, gidomocmi npo 003u ROBUHHI OYmMU 3a8I306aHI ABMOPAMU HA
NOJIAX.

9. IMionucu 0o pucynkie opykyromucsi nio Humu. Crouyamxy 0aemvpcs 3a2aibHuti RIONUC 00 PUCYHKA, A NOMIM —
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Requirements

pozwugposka yu@dposux ma aimepHUX No3HaueHsb. Y nionucax 0o mikpogomoepaghii 0008'13x060 6xazysamu
30inbULeHHs, Memo0 3abapeients (abo imnpecnayii). Kinokicme pucyHKie He nosunHa nepesuugyeamu 3, OaHi pucyHKa He
NOBUHHI NOBMOPIOGAMU MAMepianie mabauybs.

10. 7losnauenns ma pucynxax He eukonysamu sacobamu MS Word, basxcano 3acmocoeyeamu Adobe Photoshop,
Paint... mowo.

11. Hokasicuux nimepamypu (ne binvute 15 dorcepen 0na cmammi i 50 — 014 02na0y) HABOOUMBCA NO MIPI YUMYBAHHSL.
He donyckaromucs nocunanms na neonyonikosani pobomu. ¥ mexcmi 0a€mvbcst ROCUIAHHS HA NOPAOKOBULL HOMED CRUCKY
[y keadpammuux oyackax].

Ilpuxnaou 6ioniozpaghiunozo onucy 3a Baukyeepcokum cmuniem:

Cmamms 3 scypuany (1-6 asmopis) minoku Homep HCYPHATY.

Manvosanuit BB, Manvosana IB, Botiko CM. JIikysauHs XpoHIYHO20 SHIIHO20 ME30MUMNAHIMY 8 CIAdii 3a20CmpeHHs.
y oopocnux. Llnumansha xipypeis. 2013,3:93-5.

Cmammsz 3 scypnany (1-6 asmopis) mom i Homep dncypHany (Homep).

Homsoicenko MM, Hesoum AB. Heinghexyitini 3ax60pro8anHa’. NOWLYK albMEPHAMUBHUX DpileHb npobnemu 3
biogizuunux nosuyit. Ipaxmuxyrouui nikap. 2019;1(37):57-62.

Cmammas 3 scypnany (7 i 6inbue agmopis).

Yoneii IB, Pocyn MM, I'euxo MM, Yybipko KI, Kopabenvwuxosa MO, léanvo HB ma in. Cepyego-cyOurHuti
KOHMUHYYM: POIb CIMeliH020 NiKaps 6 npoginakmuyi cepyeso-cyounnux 3axeopiosanv. Wiadomosci Lekarskie.
2014;2:243-47.

Knuza

Mypawxo HB, /laninoea JIU. Cundpom 2inepanopozerii y JcinoK penpo0yKmusHo20 GIKY: KIIHIKA, OugheperyianbHull
diacHo3: Hag4.-memoo. nocio. Mincok: benMAIIO; 2011. 34 c.

boituyk TM, Pocosuii IOE, Apituyx OI. [lamogizionocis nupox 3a uepponrimiaszy. Yepmisyi: Byxkosuna Opyk;
2018. 195 c.

Benmyenv EC. Cucmemu 06pobxu ingpopmayii. 4-me euo. Kuis: Ionimexnixa, 2002. 552 c.

Knuza 3a peoakuieio

T'epacumos BM, peoaxmop. InmenexmyanvHi cucmemu niOmpumku piutens menedxcmenmy. Jlvsie: MAKHC;
2005. /19 c.

Aemopechepam

I'opnenxo @B. [loconanns npamux ma HenpAMUX Memooie pedacKyiapu3ayii npu Xporiuniu iuemii HUdM CHIX KiHYiGOK
[asmopeghepam oucepmayii]. Yorceopod: Voceopoodcwruii nayionansrutl ynisepcumem, 2020. 40 c.

Enexmponnuii pecypc

Infertility in  Women In-Depth  Report.  [Iumepuem]. [lJumosano 2017 6ep 27]. Jocmynmuo:
http://www.nytimes.com/health/guides/disease/infertility-in-women/print.html

ma okpemo References: (Hagooumwcs aamunuyero — mpanciimepayis,).

Tpancnimepauyis — mexaniuna nepedasa mekcmy i OKpemMux Cig, sIKi HanUCaui 0OHIEI 2paPiunoI0 CUcmemoro,

3acobamu iHwoi epaghiunoi cucmemu npu Opy2opsaoHitl posi 36YK080I MOYHOCHI, Mobmo nepedaua 0OHiel nuceMHOCHi
aimepamu  iHwoi. Y pomancekomy angagimi 0na YKpaiHOMOBHUX Odcepen NOMPIOHO HACMYRHA CMPYKMypa
bibnioepaghiunoeo nocunanua: aemop (mpaunciimepayis), Hazea cmammi (mpauciimepayis) ma nepexkiao Ha38u KHU2U
abo cmammi HA AHTINCLKY MO8y (8 KBAOPAMHUX OVHCKAX), HA36a Odcepeinda (mpauciimepayis), 6uxiowi OaHi 6
yugpposomy popmami, exaziexa na mogy cmammi ¢ oyackax (in Ukrainian). DOI (axwo €)

Iicepena  kupunuyero 6 MpanciimepoGaHoMy  GU2A0I  MOJICHA  30ilICHUMU  ABMOMAMUYHO HA  CAUMI:
http://lwww.slovnyk.ua/services/translit.php oz yxpaincokoi mosu.

References

Boichuk TM, Rohovyi Yule, Ariichuk Ol. Patofiziolohiia nyrok za nefrolitiazu [Pathophysiology of the kidneys in
nephrolithiasis]. Chernivtsi: Bukovyna druk; 2018. 195 p. (in Ukrainian).

Abo

Dudchyk MV. Pryntsypy likuvannia khronichnoho zapal’'noho protsesu dodatkiv matky [Principles of treat- ment of
chronic inflammatory process of the uterus applications]. Zhinochyi likar. 2007;1:8. (in Ukrainian).

IDicepena nimepamypu marome oymu "ne cmapue” 10 pokis.

11. Ilpu eorcusanui 00uHUYb BUMIDY HEOOXIOHO KOPUCIY8AMUC MINCHAPOOHOIO cucmemoro ooutuys — CI. He eapmo
suUKOpuUCmogysamu abpegiamypu 6 Hasgi cmammi, uchoskax i pesiome. Hazeu gepmenmis, mxanuHHux npenapamie,
byghepie cycnenzosanux cepedosuny i eKCHepUMEHMANbHUX MemOoO0i8 He CKOpouyiombcs. XiMiuni eiemenmu i npocmi
HeOopeaniyHi CnoiyKu NOmpiOHo NO3HAYAMU XIMIYHUMU (OPMYTAMU.

Hionucaswiuce nio cmammero, agmop MuUM CAMUM 2APAHMYE, WO CIMAmMMms OPUSITHATILHA | Hi 80HA caMa, Hi PUCYHKU
00 Hei He Oy ONnyONIKOBAHI 8 IHUUUX JHCYPHAILAX.

12. Vci cmammi, nanpasneni 00 pedakyii, npoxoosims pedazy6antsi, peyeH3y8aHHs 1 ekcnepmu3sy 000posSKiCHOCMI
cmamucmuyno2o mamepiany. Pedaxkyia sanuwiae 3a coboro npaso ckopouysamu i Kopeaysamu cCmammi, He mopKaroducsy
ixnvoi cymi. Axwo 6 npoyeci niocomosku 0o OpyKy 6 cmammi 0yOymuv uAGIeHI 3HauHI Oepexmu (mexuiuni abo 3a
cymmio), 60HA byOde nosepHyma asmopy Ha 000NPAYIOBAHHS.

Hamoio nadxoooicenna cmammi 66adicacmvpcs 0eHb OMPUMANHA PeOaKyiclo 0CMamo4yHo20 6apianma mekcmy.
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