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THE ROLE OF VITAMIN D IN DENTAL MINERALIZATION
AND CARIES PREVENTION

POJIb BITAMIHY D Y MIHEPAJII3AIIII 3YBIB
TA ITIPODLJIAKTHUII KAPIECY

Vakhovskyi V. V.

Doctor of Philosophy in Dentistry,
Associate Professor at the Therapeutic
Dentistry Department

National Pirogov Memorial Medical
University, Vinnytsia

Vinnytsia, Ukraine

Baxoscbkuii B. B.

dokmop ¢hinocoii 3i cmomamonoeii,
doyenm KagheOpu mepanesmuyHoi
cmomamonoz2ii

Binnuyvkuii nayionanshuutl MmeOudnutl
ynigepcumem imeni M. 1. Ilupozosa
M. Binnuys, Yrpaina

Vitamin D is a multifunctional steroid hormone that is synthesized
in the human body primarily under the influence of sunlight. Additional
sources include dietary intake and nutritional supplements [1].

There are few natural foods rich in vitamin D. The highest concentrations
are found in fatty fish (such as salmon, mackerel, and herring) and fish oils,
particularly cod liver oil [2].

Vitamin D is a general term referring to a group of compounds. Two
main forms are distinguished: vitamin D. (ergocalciferol) and vitamin Ds
(cholecalciferol). Vitamin D: is produced through ultraviolet irradiation
of ergosterol (derived from yeast). Vitamin Ds is synthesized via ultraviolet
irradiation of 7-dehydrocholesterol in human skin and can also be derived
from lanolin. Cholecalciferol represents the biologically active precursor
form.

The accepted biomarker for assessing vitamin D status is serum
25-hydroxyvitamin D (25(0OH)D).

Optimal synthesis and metabolism of vitamin D are essential for the
physiological functioning of most body systems [1].

Primarily, vitamin D acts as a hormone regulating calcium and phosphate
homeostasis by enhancing their intestinal absorption [3]. Consequently,
it promotes growth and physiological remodeling of bones and teeth.
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In addition, vitamin D functions as an autocrine and paracrine
agent, regulating cell differentiation, cell maturation, and innate immune
responses [4].

At the cellular level, vitamin D exerts its effects via the vitamin D
receptor (VDR), an intracellular receptor that binds the active form
of vitamin D [5]. Vitamin D modulates the expression of approximately
5-10% of the human genome [5].

Currently, there is a significant global increase in the prevalence
of vitamin D deficiency (VDD) [6]. This represents a major public health
concern, particularly in relation to children, pregnancy, certain malignancies,
and infection prevention [7].

The primary cause of VDD is insufficient sun exposure and inadequate
ultraviolet B (UVB) radiation [6]. Countries with limited annual sunlight are
at higher risk.

Other contributing factors include inadequate dietary intake, inherited
disorders affecting absorption or metabolism [6], and medication-induced
alterations (e.g., phenytoin, carbamazepine, oxcarbazepine) [8].

Teeth are highly mineralized organs. Dental mineralization occurs in
parallel with skeletal mineralization. Therefore, vitamin D plays a crucial
role in bone and tooth formation.

Severe vitamin D deficiency (<10 ng/mL) leads to hypocalcemia and
hypophosphatemia, which trigger secondary hyperparathyroidism [8].
As a result, serum calcium levels increase (due to bone resorption), while
inorganic phosphate levels decline further. This imbalance disrupts normal
mineralization and contributes to enamel and dentin defects.

The so-called “rachitic tooth” is characterized by hypomineralization,
structural weakness, and increased susceptibility to caries and fractures [8].

Beyond mineral homeostasis, vitamin D signaling via VDR induces
the synthesis of structural proteins, including calcium-binding proteins and
extracellular matrix proteins (enamelins, amelogenins, dentin phospho-
proteins, dentin sialoproteins).

The type and location of mineralization defects depend on the gestational
timing of vitamin D deficiency, which may serve as a biological marker
of prenatal deficiency. Monitoring vitamin D levels before conception may
reduce the risk of enamel defects in primary teeth.

Dental caries in primary and permanent teeth is the most prevalent
disease worldwide. According to the World Health Organization (WHO),
dental caries is among the most costly chronic diseases in terms of treatment
expenditures [9].

Current evidence suggests an association between low vitamin D levels
and increased caries prevalence, although the exact mechanism remains
unclear [10].

8
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An optimal 25(OH)D concentration (=75 nmol/L) is associated
with a reduced risk of caries in children [11].

A systematic review of controlled clinical trials involving 2,827 children
demonstrated that vitamin D supplementation reduced caries risk
by approximately 47%. Children without caries were twice as likely to have
optimal 25(OH)D levels (>75 nmol/L), whereas children with severe early
childhood caries were nearly three times more likely to have deficient levels
(<35 nmol/L) [12].

However, serum vitamin D levels do not alter the structure of already
formed teeth.

The preventive effect of vitamin D is mediated through: modulation
of immune responses, stimulation of antimicrobial activity, induction
of bactericidal peptides.

Vitamin D deficiency is also associated with enamel hypoplasia
and salivary gland atrophy, further increasing caries susceptibility.

Additionally, deficiency may elevate the risk of low bone mineral den-
sity, osteopenia, osteoporosis, and inflammatory or infectious diseases [5].

In the mid-20th century, the American Medical Association and the US
National Research Council concluded that vitamin D was beneficial in caries
prevention. In contrast, the American Dental Association expressed
an opposing view. In 1989, the US National Research Council described
the relationship between vitamin D and caries as “unresolved.”

Despite historical controversy, current evidence supports the important
role of vitamin D in dental development and oral health maintenance.
Monitoring serum 25(OH)D levels may be considered as part of preventive
oral health strategies.

Maintaining adequate vitamin D status is associated with improved
dental development and lifelong oral health.
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TONGUE HYGIENE AS A PRIORITY FACTOR
IN THE CONTROL OF ORAL HALITOSIS

TITTEHA SI3UKA SIK IPIOPUTETHUI YAHHUK
Y KOHTPOJII OPAJIBHOTI'O TAJIITO3Y

Gorb-Gavrylchenko I. V. I'op6-I'aBpuabyenxo 1. B.

Candidate of Medical Sciences. KaHOUOQm MeOUUHUX HAYK, OOYEHM,
Associate Professor. doyenm kagpedpu mepanesmuunoi
Associate Professor at the Department cmomamonozii ma cmomamonoeii @110

of Therapeutic Dentistry and Dentistry JIHInposcoKuUll Oepacaghutl MeouuHul
of the Faculty of Postgraduate VHiéepcument
Education m. [uinpo, Ykpaina
Dnipro State Medical University
Dnipro, Ukraine

In contemporary sociocultural conditions, interpersonal communication
has acquired particular significance [1]. In this context, breath quality
represents an important factor that can influence not only the level of an
individual’s social activity but, in some cases, also contribute to the
development of pathological conditions, as well as to social maladaptation
and isolation of the individual within society [2]. In recent years,
a considerable number of scientific studies have been devoted to the problem
of halitosis, in which its etiology is often interpreted ambiguously [3,4].

At the same time, at the present stage it has been established
with a sufficient degree of reliability that, in the majority of cases, the oral
cavity is the primary source of halitosis. Only approximately 10%
of individuals have persistent oral malodor caused by diseases of the
respiratory system, gastrointestinal tract, kidneys, or liver, that is, of extra
oral origin.

Oral halitosis is a highly prevalent condition. In most individuals,
it is transient in nature and predominantly manifests in the morning after
sleep, which is associated with reduced salivary flow during this period.
This form of halitosis is generally effectively eliminated through adherence
to adequate individual oral hygiene. At the same time, persistent halitosis
may serve as a clinical indicator of the presence of inflammatory foci
in the oral cavity caused by the activity of pathogenic microflora
or its accumulation in dental plaque and on the dorsal surface of the tongue
root [5].

11
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Tongue cleaning is regarded as one of the most significant components
in the management of halitosis, surpassing isolated tooth brushing in terms
of effectiveness. Mechanical removal of plaque from the posterior third
of the dorsal surface of the tongue contributes to a reduction in the con-
centration of volatile sulfur compounds in saliva and exhaled air by 40-80%,
which in most cases of physiological halitosis leads to normalization
of the organoleptic characteristics of breath. At the same time, it should be
noted that the achieved effect is transient in nature.

Due to the anatomical and morphological features of the tongue surface
relief and the structural organization of the plaque, mouth rinsing
is a significantly less effective procedure compared with mechanical plaque
removal using a toothbrush or a dedicated tongue scraper.

Most patients who perform tongue hygiene prefer to use a toothbrush,
based on the assumption that the bristles are capable of penetrating between
the lingual papillae and effectively removing plaque from these microspaces.
When advising patients on tongue cleaning, it is important to consider
the potential carcinogenic consequences of chronic mechanical irritation
of the epithelium.

Studies have shown that micro-injuries, detectable by the presence
of hemoglobin in saliva, can occur after just three strokes with a medium-
bristled toothbrush across the dorsal surface of the tongue with an applied
force of approximately 100 g. Therefore, it is recommended to use
exclusively soft brushes for tongue hygiene, which are capable of preventing
microbleeding even during a complete cleaning cycle. Specialized soft
tongue brushes are available on the market, designed with consideration
of the anatomical shape of the surface being cleaned. The use of regular
toothpaste during tongue cleaning does not increase the effectiveness of the
procedure, and therefore it is traditionally performed with a moistened brush
without toothpaste. At the same time, the anti-halitosis effect of mecha-
nically removing plaque from the tongue surface can be enhanced
by moistening the brush with antiseptic agents. To facilitate the cleaning
process and prolong its effects, the additional use of mouth rinses is
advisable.

The patient should be informed that the primary goal of tongue hygiene
is the removal of plaque mainly from the posterior third of the tongue, as
cleaning the anterior portion does not reduce hydrogen sulfide production.
The area to be cleaned should be demonstrated visually, with its distal
boundary defined by the papillae surrounded by a raised ridge. By fully
protruding and curling the tongue, the patient can independently visualize
this boundary using a mirror — it corresponds to the terminal sulcus of the
tongue. Cleaning movements should be performed strictly in one direction —

12



Riga, the Republic of Latvia March 4-5, 2026

from the root of the tongue toward its tip. The pressure applied to the brush
should be minimal, and special caution is required when using stiff scrapers.

One of the factors that can hinder effective tongue cleaning is a pro-
nounced gag reflex. Mint flavoring agents in toothpaste may increase the
sensitivity of the oropharynx and trigger this reflex, which is why it is
advisable to clean the tongue before brushing the teeth. An additional
method to reduce the intensity of the gag reflex is brief breath-holding
during each brush stroke. As a rule, the intensity of this protective reaction
decreases as the skill and experience of tongue hygiene are developed.

Tooth brushing and flossing have a lesser effect on the management
of physiological halitosis compared to tongue cleaning; however, these
hygiene practices can reduce the concentration of volatile sulfur compounds
in exhaled oral air by approximately 48% and simultaneously serve
as a preventive measure against periodontal diseases, which are one
of the main causes of pathological oral halitosis.
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DYNAMICS OF THE RESULTS OF DETERMINING
ASTHENIZATION ACCORDING TO THE MFI-20 SCALE
IN MILITARY PERSONNEL WITH THE CONSEQUENCES
OF TRAUMATIC BRAIN INJURY AND COMPLICATED BRUXISM
UNDER THE INFLUENCE OF PHYSICAL THERAPY

JTUHAMIKA PE3YJIbTATIB BUBHAUEHHS ACTEHI3AIIIT
3A LHIKAJIOIO MFI-20 Y BINCbKOBOCJIYKBOBIIIB
3 HACJILJIKAMHA YEPEITHO-MO3KOBOi TPABMHA
TA YCKJIAJHEHUM BPYKCHU3MOM I11J] BILIUBOM
®I3UYHOI TEPAIIT

Kovalets R. I.

Postgraduate Student at the Department
of Therapy, Rehabilitation and
Morphology

Vasyl Stefanyk Carpathian National
University

Kosajens P. I.

acnipanm kagheopu mepanii,
peabinimayii ma mopgonoezii
Kapnamcoxuii nayionanonuii
yHieepcumem imeni Bacunss Cmeganuka
M. Ieano-@pankiscvk, Yrpaina

lvano-Frankivsk, Ukraine

Beryn. Bucoka momMpeHicTh Ta CKIagHICTh HACIHIAKIB  YeperHo-
Mo3koBux TpaBM (UMT) cepen BilicbKOBOCITYKOOBILIB, OCOOIMBO B yMOBax
AaKTHBHUX OOHOBMX JIili BM3HA4Ya€ YHCENbHI HANPSIMKH TOIIYKY B PI3HHX
rary3sX MEJWIMHY Ta BU3HAYA€E iX MyJIbTHANCIMILIIHAPHUHN XapakTep. UMT
€ OITHI€I0 3 HAMYaCTIIIMX IMATOJOTIH cepell yYaCHUKIB CyYacHUX 30pOHHIX
KOH(QUIIKTIB 1 TPHU3BOOUTH MO CTIHKAX KOTHITHMBHHX, COMAaTHYHUX,
eMOLIHHNX 1 BETeTaTHBHHUX IOPYIICHb, IO 3HIWKYIOTh (PYHKIIOHANBHI
MOJKJIMBOCTI Ta SIKICTh HTTS BificbkoBuX [4, ¢. 351].

di3nyHa Tepartis, 30KpeMa B CTPYKTYPi MyJIbTHANCIUILTIHAPHOT peabii-
Talii, JoBena CBOIO €(QEKTUBHICT Yy KOPEKLii BEreTaTMBHUX pPO3JAdiB,
HOpMaui3amii CHy, 3MEHIIEHHI NCHUXOEMOIIHOI Halpyrd Ta MOKpamleHHi
(DYHKIIOHAIBHOTO CTaHy WIeJenHo-nuueBoi mimsaku [1, c. 220-225;
2, c¢. 115-120]. 3acrocyBaHHs METOZIB M 530BO1 penakcaii, Hepom’s30BOT
crabimizamii, TepanmeBTWYHUX BIPaB, MaHYJIFHOTO BTPYYaHHS, TEXHIK
JUXanbHOI peadimiTamii MOXHa pO3IIAATH SK HAyKOBO OOIPYHTOBaHI
MiAXOIU 10 TIOKPAMICHHS 3arajbHOTO CTaHy BiCHKOBOCTYkO00BIiB i3 UMT
Ta CymyTHIMH posianamu [3, ¢. 19-28; 5, ¢. 51-60].

Mera [ociaigikeHHsI —  OIHUTH  €(QEKTHBHICTH
nporpamu  (i3MyHOi  Tepamii 3a JIUHAMIKOIO  IMOKA3HHKIB

po3po0bienHoi
acreHil
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y BIHCBKOBOCITY)KOOBIIIB 3 HacJiJKaMH YEpPErHO-MO3KOBOi TpaBMHU Ta
YCKJIQJIHEHUM OpYKCH3MOM.

Marepianu i MmeToan. Y 103710BKHBOMY MPOCIEKTHBHOMY JOCIIKSHHI
npuitHsn ydactb 98 voinosikiB. Konrponsny rpymy (KI') ckmamm 35 dono-
BikiB BikoM 29,3+1,7 poku (22-39 pokiB) 0e3 OOTSPKEHOTO CTOMATOJIOTIY-
Horo crarycy (Opykcusmy, muchynkmii CHIC, 3amanbHuMX mporeciB
TKaHWUH POTOBOI IOPOKHUHU TOIIO) Ta HachiakiB UMT.

I'pymy obcrekeHHX 0Ci0 3 OpYKCH3MOM, MOEJHAHUM 3 TUCQYHKITIEIO
CHIIC, ckmamu 63 4onoBikiB (IMBITEHUX OCi0 Ta BICEKOBOCTYXOOBIIIB),
AKi chopMyBanu rpyIy MOpiBHAHHS Ta OCHOBHY TPYIIy.

I'pyny mopiBasinas (I'TI) ckmamu 32 4onoOBiKiB — HUBIIBHUX 0OCi0 BiKOM
26,2+1.6 pokiB (21-37 pokiB), 3MEHILIEHHS] O3HAK YCKJIaJHEHOTO OpYKCH3MY
y SIKMX BIiIOYBaJIOCh 3a PaxyHOK HOCIHHSI 1HJHMBIIyaJIbHO BHTOTOBJIEHUX
peNaKCyrouuX OKIIO31MHUX MKH (CIUTiHT-Teparnis). ['inoTes3a 3amy4yeHHs el
TPyNU Yy JMOCTI/DKEHHA NoiAraja y IOpiBHAHHI BIUMBY OoifoBoi UMT
Ha JTOCIKYBaHI TTOKa3HUKH TOPIBHIHO 3 BIICEKOBOCITYKOOBISIMH.

OcHoBHy rpyny (OI') cxmamm 31 4YonoBik — BiHCHKOBOCITY:KOOBEIh
(Bikom 30,6£18 poku (22—40 poxiB), sIKi MPOUIITH PO3POOIICHY MPOTrpamy
peabimitarii, ska BKJIOYalla HE TUTBKA HOCIHHS iHOWBIIyaJlbHUX pEIaKCy-
IOYNX OKJIO3IWHUX IIWH, alle W 3aCTOCYBaHHS INporpamu (i3WdHOI Teparii
(DT).

IIporpama ¢izuunoi Tepamii mis ocido OI' TpuBaza aBa Micsii. Bona
ckimaganace 3 14 ceciit amOynaTopHoi pealimiTanii y peaOuritaniiHoMy
neHtpi, 14 ceciii y dopmati Ttenepeabimitariii, 14 caMOCTIHHHMX 3aHAThH
3a PO3pPOOJICHOIO 1HAUBIYaIbHOIO IPOrPAMOIO.

[Mporpama Oyna mojineHa Ha JBa OJOKH: BTPYyYaHHS 3 METOIO KOPEKIil
PO3TaIiB IIENEITHO-TUIEBOT TUITHKY Ta BTPYYaHHS, CIIPSIMOBaHI Ha KOpEK-
IiI0 3arajJbHUX AaCTCHIYHWX IIPOSBIB, BEreTaTHBHOI AWUCQHYHKIIi TOIIO.
di3nyHa Teparis BKIOYaia TeparneBTHYHI BOPaBH I M SI31B 00IMYYs, MU,
MIMAHO-KOMIPLEBOT 30HM, CIMHH, IUICYOBOTO IOSCY, OUXAJbHI BIIPABH,
BIPaBH UIs 3arajbHOTO PO3CNIa0IICHHS; KypC Macay HUISHKH >KyBaJbHUX
M’s131B, HICJCITHO-TUIICBOT TUISHKH, K, ITUHHO-KOMIPIIEBOT 30HH; MOCTI30-
METPUYHY PEJaKCallif0 YBAJIbHUX M’sI3iB, M’SI3iB IIHI Ta MIHHHO-KOMIp-
11eBO1 30HM; KIHE3I0JOTIYHE TEHIIyBaHHS IICJCITHO-IUICBOI MIISHKH, KY-
BaJIbHUX M’SI31B, IIIU1; CEAHCH ayTOpeIaKcallii.

Pesyabratn. [Ipy nepBUHHOMY OOCTEKEHHI 3a pPE3yJbTaTH OIMTY-
BampHuKa Multidimensional Fatigue Inventory-20 (ta6n. 1) mamientn KI'
JIEMOHCTpYBajla BiTHOCHO HM3BbKI 3Ha4eHHsA B ycix migmkagax MFI-20:
3aranpHa acteHis — 8 [5; 11] Ganm, ¢dizuuna actenis — 9 [7; 12], 3HmwkeHa
aktuBHicTh — 10 [7; 11], 3umkenns motuBamii — 8 [6;10], mcuxiuna
acrenis — 9 [8; 11], mo xapakrepusye 0a30BHii piBeHbh BTOMH y 3I0POBHX
4OJIOBIKIiB 0€3 CTOMATOJIOTIYHMX Ta HEBPOJOTIYHUX AUCHYHKIIIH
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(tabmuin 3). YV I'Tl coocrepirajgocs MOMipHE MiJBUINCHHS MOKA3HUKIB:
3aranbHa acteHis — 10 [7;12] (25 % Bigaocuo KI'), disuuna acrenis — 10
[9; 12] (12%), 3umxkena aktuBHicTe — 10 [8;12] (10%), 3HMKCHHS
moruBaii — 9 [7; 11] (12,5 %), ncuxiuna actenis — 10 [8; 12] (11 %).

Y OI' no ¢isnunoi Tepamii piBHI BTOMH Oynn HabaraTo BHIIUMH SIK
nopiBasiHo 3 KI', tak i 3 I'Tl: 3aranpna acrenis — 16 [13; 18] 6amu
(BigmoBigao Ha 100 % Ta 60 %), dizmuna acrenis — 15 [13; 18] (66,7 % T1a
50 %), 3mmxena aktuBHICTE — 16 [14; 18] (60% Ta 60 %), 3HWKEHHS
motmBarii — 16 [13; 18] (100 % Ta 77,8 %), ncuxiuna acrenis — 15 [12; 17]
(66,7% T1a 50%). Lli maHi BKa3yrOTb Ha CYTTE€BE MOTIPUICHHS CTaHy
y BilicekoBOCTYX00BIiB i3 UMT Ta Opykch3mMoM y TOpiBHSIHHI 3 oOoma
IHIIUMH TpyIIaMH.

Junamika y OI micns ¢i3nuHOi Tepamii 1mokaszana 3Ha4He MMOKpAIlEHHS
(p<0,05): 3arampHa acTeHis 3HM3WIack Ha 31,3 %, Qi3uuHa acTeHis —
Ha 20 %, 3HMWKeHa aKTUBHICTL Ha 31,3 %, 3HMWKeHa MoTHBarlisa — Ha 37,5 %,
ncuxiyHa acteHis Ha 20 %. Comij 3a3HaYWTH, IO MICJS Teparii MOKa3HUKU
OI' cranu HaOmwkeHNMH 10 3HaueHb 1] abo HaBiTH HIKYUMH (30KpeMa,
3HIKCHHS MOTHBAIIIT), IO MiAKPECTIOE ePEKTHBHICTh BTPYYaHHS.

Tabmums 1
Junamika pe3yabTaTtiB Bu3Ha4YeHHs mkaau MFI-20
Y BilicbKOBOC/IY:XK00BLIiB 3 HAC/IIIKAMH YepelnHO-M03K0BOI TPaBMHU
Ta YCKJIA[IHEHUM OPYKCH3MOM I/l BILIMBOM (pisu4HOI Tepamii

(Me [Q25; Q75])

KT Oor (n=31)
lkana, 6anau (n=35) I'l (n=32) | Mo ¢pisuunoi | IMicas ¢pismunoi

Tepamii Tepamnii

3arajbHa acTeHis 8 [5; 11] 10 [7; 12] 16 [13; 18]* 11[9; 13]*"

disnuna acrenin | 9[7;12] | 10[9;12] | 15 [13; 18]* 12[9; 15]*"+

SHIDKCHa 10[7;11] | 10[8;12] | 16[14; 18]* 11[10; 13]*"

AKTHUBHICTD

SHIDKEHHS ) . i 17

i 8[6:10] | 9[7:11] 16 [13; 18] 10 [8; 12]

ncnxiuma acremis | 9[8; 11] | 10 [8; 12] 15 [12; 17] 12 [10; 14]*"=

Ipumimka (TyT 1 Hagami): * — CTATHCTHYHO JOCTOBIpHA PI3HUI y TOPiB-
HSHHI 13 3HAUYSHHSM BiAnmoBigHoro mapamerpa ocio KI' (p<0,05);

"— CTATHCTHYHO TOCTOBIPHA Pi3HHUIII Y TOPIBHSHHI i3 MApaMETPOM MEPBUHHOTO
obctexenns (p<0,05);

-+ — CTaTHCTUYHO JOCTOBIpHA Pi3HUIIA Y IMTOPIBHSAHHI 13 BiIIOBIJHAM apaMeTpoM
oci6 I'TI (p<0,05).
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BucnoBku. OtpuMani pe3yJbTaTH MiATBEPIIKYIOTH JIOLUUIBHICTh KOMII-
JIEKCHOT'O IAXoJQy Y peaOimitauii BifiCbKOBOCIYXOOBLIB 3 OpyKCH3MOM
ta Hachmizkamu UMT, copsMOBaHOrO Ha KOPEKIi0 HE JIMIIE CTOMAro-
JIOTIYHUX TOpPYLIeHb, aje ¥ 3aralbHUX CHUCTEMHHX HACTIJKIB YpakKeHHS,
IO CIpUsi€ IMiJABUIIEHHIO (YHKI[IOHAIBHOTO CTaHy, IICHXOEMOLIHHOT
CTaOIIBHOCTI Ta 3araJIbHOI IKOCTI XKHTTS I1i€1 KaTeropii Mali€HTiB.
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Sedation is used in 85% of patients in the intensive care units (ICU).
Its purpose is to reduce discomfort and synchronize the patient
with the respirator during mechanical ventilation (MV). However, achieving
the desired level of sedation with minimal side effects remains a challenge.
E. Wesley Ely et al. (2003) showed that patients requiring mechanical
ventilation spend 1/3 of their time in a state of deep sedation (RASS
(Richmond Agitation & Sedation Scale) score —5/—4), 1/3 of their time
in moderate-to-light sedation (RASS —3 to —1), and only 1/3 of their time
in a target alert and calm state (RASS 0/-1) [1].

Excessive sedation is very common in world ICU practice. The causes
of excessive sedation are inappropriate use of scores (or using inappropriate
tools for scoring), incorrect assessment of the need for medications,
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excessive medical staff workload and lack of multidisciplinary rounds.
Its consequences are prolonged MV, impaired wound healing, intestinal
paresis, propofol-related infusion syndrome, difficulty in assessing
neurological status. On the other hand, insufficient sedation carries
significant risks of trauma, respirator asynchrony, hemodynamic instability,
and elevation of intracranial pressure (ICP) [2].

Dexmedetomidine, propofol, and midazolam are most commonly used
for sedation in the ICU nowadays. They are well controlled and allow
achieving the target sedation level with minimal side effects. Contrain-
dications to use are: for dexmedetomidine — hemodynamic instability,
for propofol — allergy to soy and peanuts, for midazolam — severe respiratory
failure. If those drugs are not available (ie in third world countries), sedation
can also be performed with ketamine. It preserves peristalsis and breathing,
reduces the need for vasopressors, reduces the risk of cognitive impairment,
and has an analgesic effect. However, ketamine is contraindicated
in eclampsia and preeclampsia, craniocerebral injuries and strokes, severe
cardiovascular diseases, and may have severe side effects, such as hallu-
cinations, nightmares, psychomotor agitation, hypersalivation, laryngos-
pasm, and vomiting [3].

Historically, sodium thiopental and sodium oxybutyrate (more com-
monly mentioned in international literature as gammahydroxybutyrate,
GHB) have also been used for sedation in the ICU. However, they have poor
controllability and unpredictable duration of action when used long-term.
Sodium thiopental is currently recommended only for refractory status
epilepticus, and GHB has been withdrawn from global practice for sedation
in the ICU since early 2000s due to its prolonged and unpredictable duration
of action [4].

There is also a relatively new concept of “analgesia-based sedation”,
the basis of which are opioids. Most often used for this are remifentanil
(3-12 pg / kg / h) and fentanyl (0.7-10 pg / kg / h). High doses of opioids
can achieve deep sedation, but carry the risk of developing tolerance,
dependence, hyperalgesia and withdrawal syndrome. Opioids should also be
used with caution if it is necessary to maintain spontaneous breathing.
Propofol or midazolam are also often combined with opioids (fentanyl,
remifentanil) to provide sedation and analgesia. The doses are no different
from those used alone [4].

Ensuring patient comfort in the ICU also includes non-pharmacological
measures, such as constant communication with the patient both by staff and
family, physiotherapy, and meeting basic needs for water and food.
The issue of physical immobilization for patient safety is currently
debatable. In many patients, immobilization in ICU causes strong emotional
response which contributes to the post-traumatic stress disorder. Some
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European countries (eg Great Britain, Portugal, where the gold standard
is 1 nurse per 1 ICU patient) report abstaining from it completely, while its
use reaches 75% in North America, but no large studies have been
conducted on this issue so far. Several reports, paradoxically, show higher
rate of unplanned extubations, reintubations and accidental catheter removals
in immobilized patients [5].

Spontaneous Awakening Trial can be safely initiated in the absence
of agitation, active seizures or alcohol withdrawal syndrome, administration
of muscle relaxants, signs of active myocardial ischemia, or elevated ICP.
If the patient is able to follow commands or survive 4 or more hours off
sedation without developing persistent anxiety, agitation, pain, and
respiratory distress, the test is considered successful. If the test is
unsuccessful, the hypnotics infusion is resumed at half the previous dose and
titrated as necessary, and the trial is repeated after 24 hours. If the trial
is successful, weaning from the ventilator can be considered [6].

Conclusions. Sedation is an important component of the treatment
of critically ill patients in the ICU. Modern approach for sedation involves
moving away from prolonged and deep drug-induced sleep toward ensuring
the patient is calm and comfortable while maintaining consciousness.
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Beryn. YepenHo-mo3koBa tpaBma (UMT), orpumana BHachmigok 6oiio-
BUX Miif, € OJHIEI0 3 MPOBIMHUX NMPUYMH CMEPTi Ta iHBAIIiAW3aLil cepen
MOPAaHEHNX BiHCHKOBOCITY)KOOBIIIB y CydacHHX KOH(IIKTax. 3a MaHUMHU
OIJISIIOBHMX IMYOJIiKAIlii, MOIIKOMKEHHS TOJIOBHOIO MO3KYy NpPH OOWOBHX
YMOBaxX XapaKTePH3YIOTHCSA IMOEJHAHHAM PI3HHX THIIB MEXaHIYHOI ii,
BKJIFOYHO 3 BUOYXOBOIO XBHIIEIO, 1110 OOYMOBITIOE BUCOKHI PIBEHb HEBPOIIO-
TYHUX, KOTHITUBHUX Ta TIOBCAIHKOBUX TMOPYIICHh Y MOCTPaXKIATIHX
[2, c. 289]. CywacHi HaykoBi myOiikamii MiJKpECIIOIOTh BaXXJIMBICTh
PaHHBOTO TOYATKy ¥ IHAWBiAYyami3amii peabimiTalifHUX 3aXO0[iB, a TAKOX
MYJBTHIUCIHIUTIHAPHOTO MIAXOMYy, IO TNO€AHYe (Di3W4HI, KOTHITHBHI
W TCHXOEMOIiiHI BTPYYaHHS U1 BiICBKOBOCTYXOOBIIB 3 0OHOBOIO
TpaBmoio [1, c. 267-272; 2, c. 19-28]. V xoHTekcTi peadimitarii ocobamBoi
3HAYYIIOCTI MalOTh MeToAr (i3W9HOI Teparrii, CpsSMOBaHI Ha BiTHOBJICHHS
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MOpyHICHUX (YHKIIH Ta MOKpAIIECHHS 3arajbHOr0 CTaHy MAII€HTIB IiCIs
YMT [4, c. 41-50].

MeTta Ta 3aBIaHHS 1OCJiKEHHsI: OLIHUTH €EKTUBHICTH PO3POOIICHOT
KOMIUIEKCHOI nporpamu (isn4Hoi Tepamii U1 mopaHeHHX BiCHKOBOCIYX-
0OBIIi 3 HACTIIKAMH JICTKOI YePEHO-MO3KOBOT TPaBMH 3a TUHAMIKOI P00
JUISL XapaKTepUCTHK NUCcYHKIIT BereTaTnBHOI HepBoBOi cuctemu (BHC).

Metoau mocaimkeHHs. Y DOCHTIHKEHHI TPUHHSIIO y9acTh 96 4OIOBIKiB-
BiICEKOBOCITYK00BIIiB 30pOHHIX cH YKpaiHH.

I'pyna mopisasaHA (I'TI) — 33 wonoBikiB Bikom 27,4+3,1 pok (23-36 po-
KiB) 3 BIACYTHICTIO HEBPOJOTIYHMX Ta CKEJIETHO-M SI30BHX MOPYIICHb
(ymoBHO 310p0oBi 0cobn). OcHoBHY Tpyiry (OI') ckimamm 63 BifiCEKOBOCTYX-
6oBuiB BikoMm 31,244,0 poku (25-43 poku) 3 Hacmigkamu UMT. Panmomi-
30BaHO BOHHW Oynu mopiieHi Ha aBi miarpynu. OcnHoBHy rpymy 1 (OI'l)
CKJIany 32 YOJIOBIKH, SIKi MPOXOAMIH (Pi3MYHY Teparito 3riJHO CTaHAapPTHHX
npuHouniB peaGuritanii nmpu UMT (BTpy4aHHS 3 METOIO ITOKpAIIeHHS
(isnyHOrO CTaHy, BECTHOYJSIDHHUX pO3JaJiB, ITOKpPAICHHS IICHXOEMO-
uiitHoro crany). Jnma mpeacraBHuKIB ocHOBHOI rpymu 2 (OI'2) — 31 vomo-
Bik — Oyma po3pobiieHa KOMIUIEKCHA Tmporpama (ismuHOi Teparii,
e(eKTUBHICTD SKOI NMPeCTaBlIeHa y JAHOMY JOCIIKEHHI.

[Iporpama BmpoBamKyBaiack y gopmarti aMOymaTopHHX ceciit (28 mio-
JICHHUX cecii — 4 TWKHI), SIKI BUKOHYBQJIUCh y MEPIOJ BIAMYCTKH JUIs
HiKyBaHHH 3a BucHOBKOM BJIK Ta camocTiiHuX 3aHATh (28 ceciii — 4 TxHI),
AKi MOIJIM OyTH BHKOHAHI B JOMAalIHiX yMOBax (3a HOTpeOM — B yMOBax
BilicbkoBOi wacTuHu). Ii 3aBnaHHAME Gyjo: TOKpAIIeHHS pPiBHOBard Ta
KOOpJMHAI{, BHUTPUBAJIOCTi, CHJH, 3MEHIICHHS BUPAXKEHOCTI acTEeHO-
BEreTaTUBHUX CHMITOMIB, BiJHOBJICHHS Ipale3JaTHOCTI (TOBEpHEHHS 10
BIHCBHKOBOI CITy>OM), TTOKpAIIEHHS MICUXOEMOILIIHHOTO CTaHy. 3aHATTS Oyiu
MOMICHI HAa JBI YacTHHH — OOOB’SI3KOBY (IO BKJIIOYANa KOPEKIIIIO
sarainpHuX mposieiB UMT) Ta BapiaTuBHY (HOB’s3aHy 3 (YHKIIOHaJIbHUM
TPCHYBaHHAM IHOWBIAyaJbHUX MNpOo(eciiHUX HABUYOK, JOCSTHEHHIM
IHAMBiMyampbHUX peaOUTiTallifHuX IIieif). YmpomoBX BCi€el mporpaMu
MAli€EHTH BUKOHYBAJIM CEAHCH IMPOIPECUBHOI  M’S30BOi  perakcaril
3a E. Jl)xelikoOCcoHOM.

®dopmar caMoCTiiiHOT poOOTH OYyB 3YMOBJICHHUH XPOHIYHHM IMepebiromMm
HachinkiB YMT, mnortpeboro TpuBanoro BTpydYaHHS Ta OOMEXKEHICTIO
BIJIMTyCTKH, HAJaHOi y 3B’3Ky 3 MOPAaHEHHSM. YTPOJOBXK LHOTO MEpioay
Mali€HTH BUKOHYBAJIM IHJIMBITyalbHUH KOMIUIEKC BIpaB Ul 3aKpiIJICHHS
e(eKTy, OTPHMMAHOTO YNPOJOBX aMOyJIaTOPHOTO BTPYYaHHS Ta HPOJOB-
JKYBAJIM CEaHCH ITPOTPECUBHOI M’130B0i penakcaii 3a E. JxelikoOcoHOM.

CraH BereTaTMBHOI HEPBOBOI CHCTEMH OIiHIOBaIM 3a OamaHcoM i
CHUMIIATUYHOI Ta NapacUMIIATHYHOI JIAHOK 3a pe3yJIbTaTaMU KIHOCTAaTHYHOL
Ta OpTrocTaTHYHOi TpoO (IMHAMiKa PIBHIB CHCTONIYHOTO apTepialbHOTO
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tucky (CAT), niacromiynoro aprepiansHoro TtHcky (HdAT), uactorn
cepueBux ckopoueHb (UCC)), mpobu 3 i30METPUYHHM HABAHTAKCHHSIM
(3a nunamikoro JIAT), BusHaueHnusM innexcy Kepmo.

PesyabraTn mociaimkennsi. [TokasHuku oprocraTuyHoi mpoOH BigoOpa-
JKaJIM PEAKTHBHICTD CEPLEBO-CYANHHOI CUCTEMH Ha 3MiHY IOJIOXKEHHS Tija.
V I'll mpupict YCC cranoBus 11,19+0,86 yu./xB.; y ocio OI'l no @T meit
nokasHuk OyB Ha 103,8% Oumemmm (p<0,05), a B OI'2 mepeBumrysas I'TI
Ha 115,6% (p<0,05). Take nagmipae 3poctanHs YCC cBimumno mpo
Hampy>keHHs cuMmmnatugHoro Bigmiry BHC Tta 3HWKeHHS amanTamiiHUX
moxmBocted. Ilicns @T y OI'l meit mokasmmk 3meHmmBcs Ha 20,9%
BigHOCHO BuXigHoro piBHA (p<0,05), ommak 3aymmmascsa Ha 61,2% Bumumm
3a I'Tl (p<0,05). ¥ OI2 UYCC mnokpammnace Ha 44,0% (p<0,05),
mo Ha 20,8% mnepeBumyBano piBeHb [Tl (p<0,05). IIpu moBTOpHOMY
obcrexxenni YCC B OI'2 Oyrna ua 25,1% nHmwkuoro, Hix B OI'l (p<0,05),
0 CBIAYWIO TPO Kpally HOPMATi3alif0 BETETATUBHOI PEaKTUBHOCTI
i1 BILIUBOM po3pobienoi nporpamu OT.

Hunamika CAT B oproctaruuniii npo6i y I'Tl cranoBuna 4,60+0,53 mm
pt. c1. Y OI'l o ®T 3umxenns CAT Oyno na 127,4% Oinbmnm, Hix y I['TI
(p<0,05), B OI'2 — Ha 143,3% Oimpmum (p<0,05), mo BigoOpaxano
HEIOCTaTHIO cTabimbHiCTh cyauHHOTO ToHyCY. [licns @T y OI'l mo3utuBHA
quHamika cranoBmwia 16,3% (p<0,05), B OI'2 — 45,4% (p<0,05). PizHuus
Mmik OI'l Ta OI'2 micnst T cranosuna 30,2% (p<0,05) Ha kopucts OI'2,
IO CBIAYKIIO PO OLIBII e(h)eKTUBHE BIJHOBIICHHS CYJMHHOI peryJIsiii.

[okasuuku [JIAT B oprocraThyHii TpoOi ICTOTHO HE BIIPI3HSIMUCS
Big I'TT (7,11+0,45 mm pr. c1.): y I'TI B OI'l no ®T — 6,42+0,33 mm pr. CT.
(p>0,05), B OI2 — 6,85+£0,65 MM prt. cT. (p>0,05). Ilicns ®T cyrreBoi
MATOJOTIYHOI JWHAMIKH HE CIIOCTEPIranocs, MO0 CBIIYHIO TPO BiTHOCHY
30epeKeHICTh MEXaHi3MiB /11aCTOJIYHOI peryJIsiii.

VY kiiHOCTaTH4HIlM 1po0i (TIepexi] y TOpU30HTAIBHE ITOJIOKEHHS) Y 0ci0
I'TI 3umwkenas YCC cranoBmio 12,20+0,78 ya./xB. Y OI'l no @T moka3zHUK
o6y ma 73,0% wmemme (p<0,05), B8 OI'2 — Ha 65,7% w™menme (p<0,05),
110 BKa3yBaJl0 Ha 3HW)KEHY MapacMMNAaTUuHy peakTuBHicThb. Ilicias DT
y OI'l YUCC 3menummacs go 6,57+0,33 ya./xB (nmokpamenus 99,7%;
p<0,05), a 8 OI'2 — mo 10,06+0,52 yua./x8 (nmokpamenus 140,7%; p<0,05).
Pisauns mik rpymamu micns @T cranosuna 53,1% (p<0,05) Ha KOpHCTH
OI'2, 1o cBiT4MIIO PO O1IBII MOBHE BiTHOBJICHHS BaryCHHX BIUIMBIB.

[Mpupict JAT npum i3omerpuuHomy HaBaHTaxenHi y [Tl craHoBuB
16,02+0,51 MM pr. ct. Y OI'l no ®T Bin Oy HIxunM Ha 30,4% (p<0,05),
B OI'2 — ma 10,09+0,29 MM pr. ct. (Ha 37,0%; p<0,05), mo cBim4miIO mMpo
3HWKEHY cuMnatuuHy peakTuBHICTb. [licmst @T y OI'l npupicT 30inbmmBCs
mo 13,12+0,36 mm prt. cr. (mokpamenns 17,7%; p<0,05), a B8 OI'2 —
no 15,11+0,44 mm prt. cr. (mokpameHas 49,8%; p<0,05). Ilicns BrpydaHHs
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noka3Huk B OI'2 O0yB Ha 15,2% BumumM, Hik B OI'1 (p<0,05), 110 BkazyBaio
Ha OLJIBIII IOBHE BiTHOBJICHHS a/ICKBATHOI CYTUHHOT BIAMOBIII.

Innexc Kepmo y I'Tl cranoBuB 1,20+0,16 ym. ox., mio BiAmoBizasio
BeretatuBHil piBHOBa3i. ¥ OI'l no ®T Bin nopiBHioBaB 2,29+0,15 yM. ox.
(ma 90,8% Bume; p<0,05), B OI'2 — 2,16+0,11 ym. ox. (wa 80,0% Buie;
p<0,05), mo cBimumio npo cummatukoroHiro. Ilicmas ®T y OI'l immekc
sam3uBcs 10 1,86+0,20 ym. ox. (mokpamenHs 18,8%; p<0,05), ommak
sanmumascss Ha 55,0% BumuM 3a I'TI. V' OI'2 moka3HHK 3MEHIIUBCS
mo 1,38+0,10 ym. ox. (mokpamenns 36,1%; p<0,05), mo mume Ha 15,0%
nepeBumryBano piserb I'Tl. Pisanisg mixxk OI'l Ta OI'2 micng OT cranomia
25,8% (p<0,05) na xopucts OI'2.

BucHoBku. Bukopucranss po3po0ieHoi KOMIUIEKCHOT iporpamu (izud-
HOI Tepartii, o BKJItOYaia (yHKIIOHAJbHE TPEHYBaHHS, BIIPABU 3 Bi3yaib-
HUM Oi0oJIOTIYHMM 3BOpPOTHHM 3B’s3koM (MotionGuidance®), OamaHc-
TPEHIHI Ha HECTIHKMX IOBEPXHSX, OKYJIOMOTOpPHI BIIPaBH, 3aCTOCYBaHHS
€JIACTUYHUX €cIaHjepiB 1 0OBa)XHIOBaUiB, a TAKOXX IPOTPECUBHY M S30BY
penakcarito 3a J[kelikoOCOHOM, 3a0e€3MEeYMI0 CTAaTUCTUYHO 3HAUyIIe
(p<0,05) OimpIn BHpa’keHE 3MCHIICHHS KIIHIYHUX MPOSBIB BETeTaTUBHOI
TUCQPYHKIIT MPOTATOM TPHOX MICAIIB CIIOCTEPEKEHHS MOPIBHIHO K 3 BH-
X1THAMU TAaHUMH, TaK i 3 pe3yJIbTaTaMU CTaHAAPTHOI peadimiTartii.
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[MimTiTKOBa BariTHICTh 3aIMIIAETHCS ONHIEIO 3 HAWTOCTPININX MPOOIIeM
OXOpPOHHU 3[I0POB'S Ta COI[iaIbHOI TMOJITHKH B YChOMY CBIiTi. Xo04a piBEeHBb
HapO/KYBAaHOCTI y AiBdaT B Bili Ao 19 pokiB B cBiTi Bmas 3 37,9 (2009 p.)
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10 22,3 (2015 p.) va 1000 giBuaT, ajge BCe OJHO el MOKA3HUK 3AJIUIIAETHCS
BUCOKHMM. 3riIHO 31 CTaTHCTHYHUMH 3BiTaMd MiXHApOIHOI (eneparii
TUIAaHYBaHHS CiM'l, KO)KHOTO POKY Yy CBiTI MamMaMH CTarOTh MoHax 15 min-
HoHiB 1oHMX niBuar. 3a iHdopmamiero, ompumoaHeHolo BOO3, piBeHb
MaTEepHUHCHKOI Ta NMEpUHATAIBHOI JIETAIBHOCTI Cepell HEMOBHOMITHIX € CyT-
TEBO BHIIMM IMOPIBHSHO 3 MOPOALLIAMHY, ki gocsrm 18-pivus [1]. [Iponecu
BUHOLIYBaHHS IUIOJA Ta IOJIOT0OBA MisUIBHICTh y FOHUX OCIO MPOXOIUTH Ha
Tl IXHBOI HEe3aBEpIICHOI Oi0JIOTIYHOI, IICHXOJIOTIYHOI Ta COIaJBbHOI
TpaHchopMmariii, TOMYy Taki BariTHOCTI HEPIOKO CYHIPOBOKYIOTHCS
HaTOJIOTISIMH, 1[0 MOXYTb CIIPOBOKYBATH KPUTHYHI CTaHH.

Peakiiis HEIIOBHOJITHIX Ha BUABJICHHSA HE3aILUIAHOBAHOI BAriTHOCTI Mae
cBoi crnenudivuHi ocoomBocTi. Jlaneko He KOXHA J[IBYMHA BYACHO 3BEPTAE
yBary Ha BIJICYTHICTh MEHCTpYyallii, a HaBiTh 32 yMOBH (ikcalii 3aTpUMKH,
CHEpIIy CXHJbHA BBAXKATH 1€ BUIAIKOBUM 300€M opranizmy. Jlume Toni,
KOJIM JIO0 BiJICYTHOCTI IMKIy JOJAIOTHCS BTOPHHHI CHMIITOMH — Taki SIK
HyZOTa, OJIOBOTHI II03MBH, HArpyOaHHS Ta TWiJBUIIEHA YyTJIHBICTh
MOJIOYHHUX 3ajJl03 — BHHHUKAa€ YCBiZoMJeHHsS iMoBipHOi BariTHOcTi. Ilporte
B el MOMEHT MiUIITKH YacTO ONHHSIIOTHCS Yy CTaHi po3ryOJIeHOCTI,
HE PO3yMilOYH aNrOpUTMY Hil Ta HE 3HAIOUH, KyAHU caMe CIPSIMYyBaTH CBil
3aIUT PO JOMOMOTY. THIIOBOIO CTpATeri€lo cTae crpoda TpUMATH CBiif CTaH
y TaEMHHII BiJ| JOPOCJOr0 OTOYEHHS: OATHKIB Ta IEarori; JElo pijaire
iH(pOPMAII0 NMPUXOBYIOTh BiJl OJM3BKHX TMOJPYr YW CTATEBOTO MapTHEpA.
Bizur 1o creriaicta TakKoX BIAK/IaIaeThCs HA HEBU3HAYCHHUN TEPMIH depe3
NICUXOJIOTiYHE 3amepedyeHHst JiiicHocTi. OKpiM  1BOrO, HEMOBHOJITHI
BiZIUyBalOTh CHJBHUI JMCKOM(OPT Ta COpPOM TEepel MNEepCIEeKTHBOIO
T'HEKOJIOTTYHOT0 OTJIsy, MAaloTh CTIHKMHA CTpax Iepes pO3roJIOoIIECHHSIM
TAEMHHII, IMOBIDHMM THIBOM pITHMX Ta ocynoM 3 Ooky comiymy. Sk
HACJIJIOK, YMMaJIo J1iBYaT HAMaraloThCsl MO30YTHCS BariTHOCTI CyMHIBHUMH
crocobamu, Kepylo4Hch IMOpajaMy OJHONITKIB, IO NPH3BOAUTH 0 KpH-
TUYHO Mi3HBOTO Bi3UTY J0 ’KiHOYOI KOHCYNmbTamii. Taka 3aTpuMKa y miarHoc-
THUI TIPOBOKYE KPHU30BY CUTYAIII0, KOJH TICHXOJIOTIYHAN Ta (i3UIHUIl TATap
CTa€ JUIsl 1IBYMHHU HETIOCUIIBHHUM.

JlocimKeHHs BKa3ylOTh Ha YITKAH 3B'I30K MK COI[QIbHUM CTaHOM
Ta WMOBIPHICTIO paHHBOI BaritHocTi. JliBuaTa 3 0a30BOIO OCBiTOIO abo i
BIZICYTHICTIO MaioTh y 16,8 pasa BUIMH PH3MK 3aBariTHITH MOPIBHSHO
3 THMH, XTO TPOJIOBKY€ HaBYaHHs. [lepeBakHa OUIBIIICTH MMiJTITKOBUX
BaritHocTell (o0 82% y peskux BuOIpKax) € Mo3anultoOHUMH. Pusuk
BariTHOCTI y He3aMiKHIX miByar y 14,2 pasu Bunmid. ¥ CIIA, nanpuxian,
noHax 66% moJoriB y MiITKIB OIUIadyloThCst uepe3 cucremy Medicaid
(mepxaBHa nmomomora OimauM). Hampuxman, y CHIA mimriTkoBa BariTHiCTh
IIOPIYHO KOINTY€ TUIATHUKAM IIOJaTKiB MpuOmMm3HO 9,4 Minbspaa mojapiB
gepe3 BUTPATH HAa OXOPOHY 3IO0POB'S, COMiajbHY IOIMOMOTY Ta BTpadeHi
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MOJIATKOB1 HAJIXOJDKEHHS BiJl MarepiB, sIKi HE pealli3yBajlu CBild TpyAOBHH
norenuian [2].

PonuHu, B SIKUX OYIKYETBCS HAPOMIKEHHS JUTHHH HETIOBHOJIITHHOIO
Marip'lo, TPaAMIIHHO 3apaxOBYIOTH O KaTeropii IiJBHIIEHOIO MEIUKO-
COLIIAJTIBHOTO PH3MKY. BapTo 3ayBaXKHTH, IO CIUIBHOTA BariTHHUX ITiUTITKIB
HE € MOHOJITHOIO: JiBYaTa CYTTEBO BiAPI3HAIOTHCS 3a CBOIM CYCHIJIBHUM
CTaTyCOM, POJMHHUMH 0OCTaBHHAMH Ta OCOOMCTHM CTaBJICHHSAM J10 MaifOyT-
HBOT'O0 MaTepuHCTBAa. MO)KHa BHOKPEMHUTH YOTHPU OCHOBHI KaTeropii :0HHUX
BariTHUX:

1 rpyma — 1e cCOMaTH4YHO 370pOBi JAiBYaTa, JUII SKAX IJUTHHA € OYiKYy-
BaHOIO Ta OaxkaHOI0. BOHM 3a3BHYail MPOXHBAIOTH y MOBHUX CiM'sX
abo MaloTh peajbHy IepcreKTuBy Oo(iliiiHOro oQOpMIIEHHS CTOCYHKIB
i3 MapTHEPOM 4Yepe3 MpoleAypy 3HIKEHHS IUTI0OHOTOo BiKy. [100yTOBI yMO-
BU Ta (hiHAHCOBE 3a0C3MCUCHHS TaKMX MalOyTHIX MAaTepiB OIHIOIOTHCS
SIK IIUIKOM 3a0BLIBHI.

2 rpyna — JiB4aTa, SIKi HOXOIATh 13 IIOBHUX, 30BHI CTaOUIFHUX Ta (iHaH-
COBO 3a0€3MCUeHUX POAMH. Y TaKHX CIM'sIX 0aTbKH 4YacTo 30CepellKEHi
Ha TOHHUTBI 3a Kap'€pHHM VCIIiXOM, BHCOKHM CTaTyCOM Y CYCIUIBCTBI
Ta MaTepiaJbHAM HAKOIMMYECHHSIM, Yepe3 IO CIIPaBXKHI iHTEpeCcH Ta BHYTPIMI-
Hill CBIT [MOHBKH ITHOPYIOThCS. [HIIA KpaWHICTP BHXOBAaHHSA B TaKHX
pOIUHAX — HAAMIPHUN KOHTPOJIb Ta Timeporika. J{is Takux miaIiTKIB paHHiH
CEeKCyaJIbHHI JOCBIJ CTa€ CBOEPIAHUM NPOTECTOM: HaMaraHHSAM HO30yTHCS
TOTJILHOTO HAarjsiy abo, HaBMaKH, CIHOCOOOM KOMIIEHCYBaTtu Aedilut
yBaru ta emrnarii 3 00Ky 0aTbKiB.

3 rpyma — JiB4ara 3 HEMOBHUX a0 COI[IaJIbHO HEOIAromoayYHHX CiMei.
Jnst 1iel xareropii XapakTepHHH HHM3BKUI pIBEHb MaTepiallbHUX JIOXOJIB,
00MeKEeHI COMiaNbHI MOXIIMBOCTI Ta, 10 HAWBAXKIUBIIIE, CYTTEBO HIDKYHAN
PiBEHBb OCBITH HOPIBHSIHO 3 «OJIaronONyYHUMI» OHOJITKaMH. Jlo bOTo X
CerMEHTa YacTO HaJIe)KaTh BHXOBAHKH IHTEPHATHHX 3aKNIaJiB Ta JAUTIINX
OynmekiB. Taki MiITITKHA MEpPEeBaKHO 3A00YBAIOTH OCBITY B MpoQeciiHO-
TEeXHIYHUX YYWINIIAX, 3aiHATI B HU3bKOKBATI(iKOBAHOMY CEKTOPi TOPTiBIIi,
a HepiJIKo B3araji He MAaloTh IIOCTIHHOTO MiClLsi HaBYaHHS 4YH POOOTH.
Jliist GaraThoX MPEACTABHUILS i€l TPYITH BIACTHBA HEPETYIIAPHICTH CTATEBUX
3B’SI3KIB 31 3MIHOIO MAPTHEPIB, BIACYTHICTh 0a30BHX 3HAHb IPO CIIOCOOH
3aro0iraHHsl BariTHOCTI Ta HEXTYBaHHS €JEMEHTApHUMHU IpaBHIaMHU
ocobucTol riricay. Y OLIBIIOCTI BHUMAAKIB BariTHICTH JJIS HUX CTAc He3a-
TUIAHOBAHOIO Ta HEOAXKaHOIO MO/IIEIO.

4 rpyma — piBUaTa, SKi CTalMd >KEPTBAMH HACHIBHHIBKHX il abo
BHIIAIKOBOTO CTAaTEBOrO KOHTAaKkTy. CTaH BariTHOCTI UL TaKUX MiIIITKIB
€ TIMOOKOK TCHUXOJOTIYHOK TPABMOI, IO CHPUAMAETHCS SK KUTTEBA
katacrpoda. lle cynmpoBOIKYETBCS 3aTSHKHHMH JISNPECHBHHUMH CTAHAMH
Ta BHUCOKMM DPH3HKOM CYiIMAadbHOI TOBEHiHKH. Yepe3 BiAUYTTS IMOKY
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Ta CTpaxy TaKi JiBUaTa 3BEPTAIOTHCS 110 MEIMYHY JIOIIOMOTY Ha JyXe IMi3HIX
tepMminax. Iliciast Hapo/pkeHHs JAWTHHU B Wil Kareropii Haifuacriiie
(ikcyroThes BUnaaku odiiitHol BiIMOBH Bl 0aThKIBCHKHX MPaB.

Xoua MifUTITKH BBaXKAIOTHCS «COMAaTHYHO 3/I0POBIIMMIY» (MArOTh MEHIIIE
XPOHIYHUX XBOpPOO, HIDX JKIHKM CTapuioro BiKy), IXHS BariTHICTb Mae
cneuudiuni pusuku. FOHI BariTHi 3HAYHO YacTimle MaloOTh IHQEKii,
mo nepenatoTees crateBuM nuisixom (ITICII). Anemis mommpeHa depes
IHTCHCUBHUI PICT BJIACHOTO OPraHi3My MiJUTITKA, M0 KOHKYPYE 3 IDIOAOM
3a MOXMBHI pedoBMHH. [lnaneHTapHa HEJOCTATHICTH Ta NPEEKIAMIICIS —
i CTaHU 3yCTPIYAIOThCS YACTIIlIe Yepe3 He3PUTICTh CyAWHHOI Ta PEepPOIyK-
TuBHOI cucTeM. TakoX, TATITKH y 5 pasiB yacTimie MpoJOBKYIOTh HATUTH
i/l Yac BariTHOCTI MOPIBHSIHO 3 JIOPOCIMMH JKIHKaMH. Takoxk (iKCyeTbes
BUILUI PIBEHb BXXMBaHHS NICUXOAKTUBHUX PEYOBUH.

MareputcrBo y Bili 10 19 pokiB (i oco6nuBo 10 14 poOKiB) KPUTHYHO
BIUIMBAa€ Ha 370POB's MTUTHHUA. B cepeHbOMY MIiTH MiJUTITKIB BaXKaTh Ha
332,6 T MeHmie, HiXK aitH MatepiB Bikom 20-34 poxu [3]. Cepenns Bara
JUTHHH y FOHOI MaTepi cTaHOBUTH Omm3bko 3048 r mpotu 3488 1y KiHOK
CIPHUATIABOTO PEHPOTYKTHBHOTO BiKy. Y HOBOHAPOKEHUX BiJ MiIIITKIB
gacrime (iKCYIOTbCS HU3bKI TOKAa3HWKH 3a INKaJOK ATMrap Ha MepImii
XBWIMHI (03HaKa Trinokcii). Ac¢ikcis TpH HAPOIKEHHI PEECTPYETHCA
y 24-28% BunajxiB. PU3MK TMOKCHYHOTO ypasKeHHs IEHTPAIbHOI HEPBOBOT
CHCTEMH IO Y MiUTITKIB BUIIMH, HDK Y Tpymi 20-25 pokiB [4].

[ligTiTKOBa BariTHICT — 1€ HE JIMIIE MEAWYHHN IiarHo3, a Mapkep
COIIIABHOTO OJIaromonyyds CycCHiibCcTBa. BOHa BHMarae KOMIUIEKCHOTO
BTPyYaHHS: Bl OCBITH B IIKOJIAX JO CIEIiali30BaHOTO MEIUYHOTO
CYNPOBO/Y, OPIEHTOBAHOTO Ha crenu@ivyHi MoTpedy IOHOTO OpraHi3My Ta
TICHXIKH.
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[TpopizyBaHHsS MOJIOYHHX 3yOiB € OTHUM i3 MapKepiB MOTYXHOI poOOTH
JquTsigoro oprauizmy. [leprmmit mMonmownuit 3y0, sIK mpaBmIlO, 3'SBISETHCS
B KIHII IEPIIOTO IMBPIYYs KUTTS MaIIOKa, a HOBHUK Habip i3 20 MonmouyHHX
3y0iB — 0 30-MicsiuHOTO BiKy. Brimue mporecy npopizyBaHHs 3y0iB Ha cTaH
30pOB'Sl JiTeH 10Ci 3aJuIIaeThbcs MPEAMETOM JUCKYCi B MeAWYHIN
coinpHOTI [5; 3, c. 11]. Yacto mMonomi OaThKH mporec mpopisyBaHHS 3y0iB
acoLIIOI0Th 3 TaKUMH CHMIITOMaMH, SK: BHCOKa TtemmepaTtypa (38°C
Ta Ourpie); HaOPSK, KPOBOTOUMBICTH Ta IOAPA3HEHHS SICEH; MOPYIICHHS
CTUTBI; MIABHMINCHHS CAMHOBUAUICHHS, 3MiHA aleTHTy, BHCHIIKA Ha
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migoopiai, ane Haiddactille — 3 MOPYIICHHSM CHY, SIK OCHOBHHM CHMII-
TOMOM TmpopisyBanus 3y6iB [5, c. 3]. American Academy of Pediatrics
(AAP) BBaxkae, 1110 POPi3yBaHHS MOJOYHUX 3y0iB CYNPOBOKYETHCS JIUILE
JIETKUM JMCKOM(OPTOM, TOMIPHOIO JIpaTiBIMBICTIO, TillepcaliBalli€lo Ta
CXWJIBHICTIO MaJioKa 10 JKyBaHHS TBEPIUX IPEIMETIB. A SKIIO JWTHHA
BUTJISIJIA€ 3aHAATO BUCHAXKEHOIO, TPUYKHA, IMOBIPHO, HE B 3y0ax.

TpagumiiiHo ckapru OaTHKIB CTOCYIOTBCS 3HAYHOTO TMOTIPIICHHS SKOCTI
cHy (JacTi HigHI TpoOYKEHHS, HECTIOKIH, CKOpOUCHHS TPUBAJIOCTI CHY) [2].
JlilicHO, SIK CBimYaTh pe3yJibTaTH OMyONiKOBAHMX MOCIHIKEHB, MOYKIHMBHHA
OTIOCEepEIKOBAaHMH BIUTMB HPOpi3yBaHHS 3y0iB Ha COH. A came OOJIBOBHIA
CHH/IPOM MO)X€ BHKJIMKAaTHCh THCKOM KOPOHKHM 3y0a Ha siCHa MajioKa Ta
BUBLUIPHCHHSM 3aMajbHAX MEIIiaTopiB, 10 MPU3BOAUTH 10 BIAUYTTS OO0
[4]. Takoxx He MokHa 3a0yBaTH TPO BErE€TAaTUBHY IHCPETYILIIIIO —
MOJIpa3HEeHHsI TPiliuyacToro HEpBY MOPYILIYE apXiTEKTYpy CHY BIIPOIIOBXK
Houi. SIK BimoMo y niteli m0 2-X pOKIiB IIe HE IOBHICTIO COpMOBaHi
IUPKaJHI CHUCTEMH, IO TAaKOXX POOMTH COH Bpa3IMBHM 10 OyAb SIKHX
cTpecoBux (axropis [3, . 12].

Cxkapru Ha 0e3COHHS B IIel Tepiol HauacTille € HACHIIKOM KOTHIiTHB-
HUX yIepekenb OarbkiB. HeromaBue nocmimkenns Kahn M. (2025)
3 BHKOPHCTaHHSM aBTOMATHYHOI BigeocoMHoOrpadii HE BHSBHIIO CYTTEBHX
BIZIMIHHOCTEH y TOKa3HHKax CHY (TPHBANICTh CHY, KUIBKICTh NMPOOYIKEHb
MPOTSAroM HOYiI ab0 YacToTa MiAXOMIB OaThKIB 1O JKEYKA AUTUHH) MK
HOYaMH KOJHM HPOpi3yBaluCid MOJOYHI 3yOKM Ta «3BHYaHHMMH» HOYAMH.
JlaHi 1poro >k JOCIHIIKEHHS HPOJEMOHCTPYBANH, LIO IONPU IHCTPyMeEH-
TalbHO MIATBEPPKCHY BIACYTHICTH TOpYyIIeHb, moHam 50% OaThbKiB
Yy PETPOCIIEKTHBHHUX 3BiTax MPOJIOBKYBAIN CTBEPXKYBATH, IO COH JUTHUHU
noripmuBes. Llelt eHOMEH IMOBIPHO TTOSICHIOETHCS TaK 3BAHOIO «KOTHITHB-
HOIO yriepepKeHicTion|2].

XuOHI ysBICHHS TPO 3B’SI30K MK MPOPi3yBaHHSM 3yOiB Ta CHOM 4acTo
MPU3BOIATH 0 BHKOPHUCTaHHS OaThKaMH TMOTEHIIIMHO HEOe3NMeYHHX IiKiB
(mecrepoimni mpotm3amanpHi mpenapatd (HII3ID) MoxyTe crnpuauHsITH
IIJTYHKOBO-KHUIIKOBI YCKJIaHEHHs, HE(POTOKCHYHICTh Ta PO3BUTOK peaKiiit
rimepuytiauBocti) [2]. YmopamiHHA 3 CaHITAPHOTO HAIJLIAY 3a SKICTIO
xap4oBuX MpoAykTiB Ta MeaukameHTiB CIIIA (FDA) kaTeropuuHo He peKo-
MeHJy€e OCH30KailHOBMICHI Temi JJIsl 3MallyBaHHsS SICEH uepe3 pH3HK
po3BUTKY Metremoriodinemii [1; 3, c. 17]. AAP diTko oOMexye BHKOpHC-
TaHHS MICIEBO TeJliB 3 JIIJIOKaiHOM, TaK SK BOHU BUKJIMKAIOTh OJHOYACHE
OHIMIHHSA s3uKa i Ty0. Ll 3maTHICTE MOXE MPU3BOIUTH [0 YCKIATHCHHS
MpOIleCiB KOBTaHHS Ta TilepcaiBallii, 0 CTBOPIOE UL MalllOKa BUCOKHHI
pH3HUK 3axJMHYTHCS. He MojkHa 3a0yBaTh Mpo 3HMWKEHHUIT KITIPEHC Ta IO0B-
JKeHWH Tepiod HAaIMiBBHBEICHHS MICIEBHX aHECTETHKIB y AiTeHl PaHHBOTO
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BiKY, III0 B CBOIO Y€pry Pi3KO MiZBHIILYE PU3MK CHCTEMHOI TOKCHUYHOCTI IPU
OaraTopa3oBOMY HAHECCHHS TCIiB.

Ha BiAMiHy BiJ CHCTEMHMX aHaJIbI€THKIB, HATypaJbHI KOMIUIEKCHI
npenapatd sl TOJIETIIEHHS MOPYIIEHb CHY, IO BHMHHKAIOTh IiJl 4Yac
NpOpi3yBaHHS MOJIOYHHX 3yOiB, HPEICTABIAIOTE MEXaHI3M Jii y peryssuii
HEeWpOBEreTaTUBHUX peakKliii Ta 3HWKEHHI TPUBOKHOCTI, IO y PE3yJbTaTi
1 CIIpHsi€ TOKPAIIEHHIO SIKOCTI CHY.

ANBTepHAaTUBHUMHU OC3IEYHMMH MiIXOJaMH MOXE CTaTd HaBYaHHSI
0aTbKiB TUTHHU TiTi€HI CHy, a camMe po0oTa 3 acoIiamisMi Ha 3aCHHAHHS
Ta 3aCTOCYBaHHS MICIEBOTO OXOJOKEHHS (mpopisyBadi 0Oe3 TeneBoro
HAIOBHIOBaYa, OXOJIO/PKEH] IpeaAMeTH), (GopMyBaHHs CTaOLIBLHOIO PO3KIALY
Ta rnepeadavyyBaHOTo pUTyaily Juisi 3acuHanus [1, 2].

Omke mpopi3yBaHHs 3y0iB € (hi3i0JIOTIYHAM MPOIECOM, SIKHI B HOPMI HE
MOBUHEH BHKIMKATH TSOHKKHX TIOpPYNIeHb CHY. [IpH3HadeHHs MicleBHX
anectetukiB Ta HII3II 3 MeTOr0 KOpeEKIlii CHy € HeoOIpyHTOBaHHUM 1 CyTpo-
BOJUKYETBCS BHCOKMMH pHU3HUKaM{ Uil 370poB’s JuTHHH. OnrumaibHa
TaKTHKa JIiKaps-TieAiaTpa Noiirae y NpoBeACHHI CaHITapHO-TTPOCBITHUIIEKOT
poOOTH 3 POIMHOIO MIOMO TITi€EHU CHY, HaBYaHHI OaTHKiB OE3IIEYHUM METO-
JlaM TIOJICTTIEHHS TUCKOM(MOPTY Ta, 3a MOTpeOu, MpU3HAUYCHHI Oe3MeUHUX
HATYpaJbHUX TIPETapaTiB 3 HEHPOPETYIIOI0YOI0 Ji€IO0.
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AKTyaJdbHiCTh MPO0JIeMH. AHecTe3is Mijl 4ac ONepaTUBHOTO BTPYYaHHS
CKJIAZIa€ThCsl 3 TPHOX B3AEMOIIOB’SI3aHMX KOMIIOHEHTIB: TilTHO3Y, 3HEOOIO-
BaHHA Ta po3ciallieHHs M’s3iB. 30ajlaHCOBaHA aHECTe3is MaKCHUMI3ye
e(eKTUBHICTh 1 MiHIMI3ye MOOIYHI €QeKTH 3aBASKA HaJIEKHOMY DPEryJo-
BaHHIO IIMX OCHOBHHX KOMIIOHEHTIB, IIO0 JOCATTH CTaOLIBHOCTI Ta 3aro-
Oirrm HeOakaHUM BETETATUBHUM peduiekcaM. TodyHa OIliHKa KOXKHOTO
KOMIIOHEHTAa Ma€ BHUpillajJbHE 3HAYCHHSA /sl ONTUMAJIBHOI aHecTesii.
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30kpema, OIliHKa HOIUIICTIT Ta e(heKTHUBHE JTIKYBaHHS 0OJII0 € HAA3BUYANHO
BaXXJIMBUMH, OCKIJIbKA BOHU TICHO TOB’s3aHi 3 IHTEHCHBHICTIO MiCIIsomepa-
mifiHoro Oonro Ta yckmamHeHHsmu [1, ¢. 1461]. PisHi mgocmimkeHHS
[2, c. 481; 3, c. 84; 4, c. 462] miarpumanu BukopuctanHs ANI s
IHTpaomnepaniifHoro MOHITOpUHTY ©OO0JII0, IPOJEMOHCTPYBAaBIIM  HOTO
TOYHICTb 1 €PEKTUBHICTb.

Metow podoTm Oyno OIHUTH MOXIHUBICTE BuKopuctanHi ANI
SIK JIOTIOBHEHHSI JI0 CTAHAAPTHOIO MOHITOPHHTY 3 METOH0 SIKICHOI OI[IHKU
HOILMIIETIIIT i/ 4aC ONepaTHBHOIO BTPYYaHHS.

Martepianun Ta MeToau. Y IOCTiKEHHS OyJ0 BKIIIOYEHO 73 TMAIlieHTH
odranbMoXipypriuHoro npodunto. Y BUMAIKOBOMY MOPSAKY HNALliEHTH OyIu
po3nmizieni Ha 2 rpymu: — rpyma K: OararokoMmoHeHTHa 30ajJaHCOBaHA
aHecTe3is (BHYTDINIHBOBCHHA IUTIOC IHTAJAIINHA) 3 BHUKOPUCTAHHSIM
OMiOITHHUX aHaANbreTHKiB n=45; rpyna b: 6araTrokoMIioHeHTHa 30anaHcoBaHa
aHecTe3iss (BHYTpINIHbOBEHHa IUTIOC IHTAIAMINHA) 3  MiHIMAJIbHAM
BUKOPHCTaHHSIM OIOITHAX aHAIBIETHKIB, JIONMOBHEHA OJIOKAIO0I0 KPHIIO-
migHeOiHHOT sAMKH n=28. J[ng OIiHKH OOJHOBOTO CHHAPOMY IIiJ Yac
3aralpHOI aHecTe3il craHmapTHHUH MOHITOpHHT Oymo momoBHeHO ANI
moritopom (Mdoloris Medical Systems, Jlime, ®panmis). BumiptoBanus
ingexkcy ANl  3mificaroBanmocs  Bmpomoek 10 XBuiIMH — HaHOLIBII
TPaBMATUYHOIO €Tally KepaToIUIaCTHUKH (ETall «BIAKpUTOro HeOa»). B Mexax
pedepencunx 3Hauenp iHzmekcy ANI (50-70 ym. ox.) 3HeOoseHHs
BBaKAETHCS onTUMabHuM [4, ¢. 463]. Ilpu 3HWKeHHI iHACKCY HuKue 50,
MAli€HTH OTPUMYBAJIM JI0J]aTKOBE BHYTPIINIHROBEHHE BBEJIEHHS HapKO-
TUYHOTO aHAJIBTETHKY.

Pe3yabraTn. AHanizyroud nokasHuku rpynu K Oyna BiaMiueHa Heno-
CTAaTHICTh 3HEOONIEHHA i Yac MEepIIMX YOTUPHOX XBWIMH HaWOinbII
TPaBMaTUYHOTO €Taly oIleparii, o IMOTPeOyBAIIO JOAATKOBOTO BBEICHHS
HapKOTUYHOTO aHaNbreTuky. IIpu ominmi rpymu b, Oine min yac HanOinmbm
TPaBMAaTHYHOTO €Taly oIlepamii, Mo OIliHIoBaBcsA 3a pomomoror ANI-
MOHITOPUHTY, KOJHOTO pa3y HE BHUIIIOB 3a HIDKHIO MEXY HOPMH, IO
BKa3ye Ha JOCTaTHId piBeHb 3HeOoJeHHs. [IOpiBHsUIbHA XapaKTepUCTHKA
IHTCHCHBHOCTI iHTpaomepallifiHoro 0010 HaBeAcHa Ha puc. 1.
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Takok Ha HaBeAEHOMY pHCYHKY BHAHO, IO IHAEKC B rpymi b
CTaTUCTUYHO 3HaYMMO Buimit HiX B rpyni K Ha 8 3 10 xBuimHax eramy. 1lo
CBIJTYUTH MPO OLIBII AKICHE 3HEOOJICHHS B IPYIIi OJIOKaIH.

BucHoBku:

1. BuxonanHs Ookaau Kprio-migHeOIHHOT sMku Ta peectparis ANI
JIO3BOJISIE  TIOJINIIMTH  KOHTPOJb OOJBOBOTO CHHAPOMY Tix  dYac
OTIepaTHBHOTO BTpPYy4YaHHA (Tpo mo cBimunth mokazHuUK ANI-iHmekcy Binm
62,0 mo 75,5 ym.onm.).

2. JIoTOBHEHHsI CTaHJAPTHOTO MOHITOpUHTY BuMiptoBanHsM ANI
JTO3BOJISIE SIKICHO KOHTPOJIFOBATH HOILMIICIITHBHY BiANOBIIb T4 HEOOXIIHICTH
JIOZIATKOBOTO 3HEOOJICHHS ITij] Yac 3arajibHOI aHecTe3il.
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Beryn. /Iyt BUKOHaHHS ONEpaTUBHHUX BTPYYaHb HA THMYCI (BHIEIKOBA
3a103a) BHKOPHCTOBYIOTHCS PIi3HI JTOCTYNH 10 MEPEIHBOIO MEKUCTIHHS:
MIMAHKHN, TPaHCIUIEBPaJIbHI — MpPaBOOIYHMN TOpaKOTOMHHU abo Yepes3nBo-
IUIeBpaNIbHUM, TpaHccTepHanbHuil [1, c. 452; 2, c¢. 310]. HIunitauit goctyn
SBISIETBCS MAKCHMAJIbHO MaJIOTPaBMAaTUYHHUM, ajleé HE MOXKE 3a0e3NeuuTd
JIOCTaTHBOTO PIBHA pEBi3ii, 110 HEraTHBHO BIUIMBAE Ha PaJAMKAIBHICTH
omepanii Ta CTBOPIOE YMOBH IS IIJBHUIICHOTO PH3UKY YIIKOMKCHHS
MaricTpaabHUX KPOBOHOCHHX CYIHH BEpPXHBOI aepTypu TPYAHOI KIITKH.
Ha nanuii MOMEHT Lieil JOCTyI IPaKTHYHO HE BUKOPUCTOBYETHCS. OCTaHHIM
9acoM 3 SBISIETHCS BCE OLTBINE IMOBIIOMJICHP PO 3aCTOCYBAaHHS Bineo-
TOPAKOCKOIIYHOI THMTUMOMeEKTOMIT [3, ¢. 92]. bimpmricts aBTOpiB Bimmae
nepeBary IMpaBOOiYHOMY TOPAKOCKOMIYHOMY JOCTYIly, SIKHH JIO3BOJISE
ONTHUMAIBHO TPOBECTH Bi3yalli3allifo BepXxHboi mopokHuctoi Benu (BIIB)
Ta MPOBOAMTH i Aecekuito [4, ¢. 365]. Jleski MOCIITHUKH BUKOPUCTOBYIOThH
JMBOOIYHAN TOPAKOCKOIIYHUH MOCTYI, MO0 HA IX JYMKY 3MCHIIYE PU3UK
yikopkeHHs BIIB, crpormrye mobimizanito THMycy 3a IIpaBUM KOHTYpPOM
y TOpIBHSHHI 3 AMCEKII€I0 THMYCY 3a JIIBUM KOHTYPOM 3 IPaBOOIYHOTO
nmoctymy [2, c. 312; 4, c. 365].

BincyTHIiCTh €1MHOI TaKTHKH 3 MPUBOAY OOpaHHS ONEPATHBHOTO JOCTY-
Iy CTaJ0 TPUrepHUM (HaKTOPOM OO MPOBEACHHS HALIOTO JAOCIIIKESHHS.

Meta gociixkeHHs: IPOBEAEHHS INOPIBHAJIBHOIO aHANI3y TpaBMaTHY-
HOCTI JIIBOOIYHOTO TOPAKOCKOMIYHOTO Ta TOPAKOTOMHOIO XipYpriuHHX
JOCTYIIB IIPH BUKOHAHHI OIEPAaTHBHHUX BTPYYaHb 3 MPUBOLY ITyXJIMHHOTO
YpakeHHsI TUMYCa.

Marepianin Ta Mmeroau. IIpoBeneHO aHami3 pe3ynbTaTiB JIIKyBaHHS
152 nauieHTiB 3 HOBOYTBOPEHHSIMU TUMYCa, SIKI 3HAXOJHMJIMCh Ha JIIKYBaHHI
y xiiHimi Y «lHetutyT 3aransHOi Ta HeBinkinagHoi xipyprii im. B.T. 3aii-
nesa HAMH VYkpaian» 3a nepion 3 2016 poky mo motuit 2025 poku. XBopi
Oynmu posnoxiieHi Ha 2 Tpymu: OocHOBHY (N=82) Ta rpymny HOpIBHSIHHA
(n=70). V mnarienTiB ocHOBHOI Tpymu OyiaM 3acCTOCOBaHi BimeoTopakoc-
KOMIYHI BTpyYaHHS, y XBOPHUX TPYIH MOPIBHIHHS — BIIKPHUTI OIeparii.

CepenHiii Bik B OCHOBHIM rpymi ckiaB 42,3+10,2 poku, 58,2% maiieHTiB
Oyiu SKIHOYOI CTaTi, CepeAHid BiK XBOpUX y TPyIi MOPIBHSIHHSA CKIIaB
43,4+12,7 pokwu, 52,3% Oyu sxiHKH. P30T 10 HO30JIOTIYHUM OTUHHIISIM
Yy XBOPHX OCHOBHOI I'pYITH: THMOMa — 25 Mali€HTiB, THMOMa 3 MIacTeHI€0 —
32 namieHra, TepaToMa THUMyca — 5 Tali€HTiB, JiMpomMa THUMyca —
8 marieHTiB, KicTa BUAEIKOBOI 3aJ103 — 12 marieHTiB. Y rpymi MOpiBHSIHHS
pO3IIOIIN 1O HO30JIOTIYHUM OAWHHINIM OyB HACTYHHHM: THMOMa —
18 marmieHTiB, THIMOMa 3 MiacTeHi€r0 — 27 malli€HTa, TepaToMa THMYyca —
6 marieHTiB, TiMpoMa TEMyca — 6 TMAIliEHTIB, KiCTa BHAEIKOBOI 3aJI03U —
13 marieHTiB.
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PesyabraT. OCHOBHMM pE3yJIbTATOM HAIIIOTO JOCHIHKCHHS 3'SBHBCS
MOPIBHSUIBHUM aHalli3 TPaBMAaTHYHOCTI XIpYpridyHUX BTpy4aHb, SIKi Oyiu
IICHTHYHI 3a 00'€eMOM, aji¢ BiIPI3HSUIMCSA OMEPATUBHUM HOCTymoM. Jliis
OLIIHKM TPaBMaTHYHOCTI Oysi 0OpaHi HACTYIHI KPUTEPIi: 9ac onepaTHuBHOTO
BTPyYaHHS, €KCyJalis B IMiCISONEparifHOMy Tepiojli, TEPMiHH CTOSHHS
IUIEBPAIBHUX JAPEHAXIB, 4ac 3HAXOJ/PKEHHS B IaJlaTi IHTEHCHBHOI Teparil
(ITIT), KiTBKICTH Ta TO3yBaHHS aHANBICTHKIB, BiIaTCHH] pe3yIbTaTH.

[Ipu mopiBHSAHHI BHUINEBKAa3aHWX NOKA3HHWKIB y TPyMax IOCITIHKCHHS
OynHM BCTaHOBIICHI CTaTHCTUYHO JOCTOBIpPHI BiAMIHHOCTI MK 00’emMaMu
eKcy/arii, TepMiHaMH CTOSIHHS IUIEBPAJbHAX IPEHAXIB Ta CEpelHIM JacoM
HaxomkerHa mnarmieHtiB y [T (p<0,05). Tak cepenmHiii 06’em excyaarii
Yy XBOPHX OCHOBHOI rpymnu ckinaB 378,4+125,3 mu, a y rpymni HOpiBHSIHHS —
921,4+465,2 w™i; TepMIHM CTOSIHHS JPEHaXIB B OCHOBHIM Tpymi -—
2,4+1,02 mobwu, y rpymi nmopiBHsHHS — 4,2+1,3 n100u; cepenHiii yac mepedy-
BanHsa y IIIT B ocHoBHill rpymi — 2,4+1,2 nobu, y rpymi HOpiBHAHHA —
4,1£2,1 nobu. CepenHsi TpUBAJICTh ONEPATHMBHUX BTPyYaHb JOCTOBIPHO
HE BiApI3HsUIAch Ta CKJajla y XBOPHX OCHOBHOI rpynu 79,2+34,3 XBWINH,
a 'y TpyIi nopiBHAHHSA — 91,4+24 8 XBUIHH.

BaxnmBuM MOKa3HWUKOM, SKUH BimoOpaska€ TPaBMAaTHUYHICTH OIIEPATHB-
HOTO BTPYYaHHS, SIBISETHCS KUTBKICHUHN Ta SKiCHUH (HApKOTHYHI Ta HEHap-
KOTHYHI aHAIBICTUKK) CKIIaA 3HEOOIIOBAIBLHHUX IMpErapariB B Iicisonepa-
HiifHOMy miepioni. 3a AaHMMHU HAIIOTO JIOCHI/PKEHHS BiJIMIYeHE OCTOBIpHE
3MEHIIEHHS 103 HEHapKOTUYHMX aHAIBIETUKIB y 1,6 pasu Ta 3MEHIICHHA
KIJIBKOCTI BUKOPHCTaHHSI HAPKOTHYHHUX aHAIBIETHKIB Y 2,4 pa3u y XBOPHX
ocHoBHO1 rpymu (p<0,05).

[Tpu mpoBeneHHI OLIHKM BiAJAJICHUX PE3YJbTaTiB XIpypridHOro JIKY-
BaHHS NAli€HTIB 3 HOBOYTBOPEHHSMH THMYyCa JOCTOBIPHHUX BiJMiHHOCTEH
HaMu He OyJI0 BUSIBIICHO.

BucHoBkn. TopakoCKONMIYHMIA JOCTYI, 3aBISKM MEHIIOI TpaBMa-
TUYHOCTI, ¥ XBOPHUX 3 HOBOYTBOPEHHIMH THMYCa JOCTOBIPHO 3HIKYE 00’ €M
ekcynamii B 2,4 pa3u Ta TepMiHH CTOSHHA JApeHaxiB y 1,8 pasm y micmd-
ornepariifHoMy nepiofi, 3MEHIINTH cepeHii yac nepeOysanus y [TIT maibke
Ha 2 1o0u, 3MEHIIUTH 03U HEHAPKOTHYHUX aHANTeTHKiB y 1,6 pasm,
a BHKOPHCTaHHS HapKOTHYHHX aHaJIbIeTHKIB y 2,4 pasu. 3acTOCyBaHHS
TOPAaKOCKOIIYHOTO JIOCTYITy HE 3MeHIIye e(eKTHBHICTH OIEpaTHBHOTO
BTPYYaHHs Ta HE 3HWXKYE BiJJIaJICH] Pe3yIbTaTH JIKyBaHHS.
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Introduction and relevance of the topic. Multifocal atherosclerosis
(MAS) remains one of the most acute problems of modern medicine [1].
Unlike isolated damage to one vascular area, MAS is characterized by
simultaneous involvement of the coronary, cerebral and peripheral basins.
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Such a generalized process automatically transfers the patient to a group
of high cardiovascular risk [1, 2, 3].

However, clinical reality is often complicated by comorbid conditions,
among which chronic obstructive pulmonary disease (COPD) occupies
a special place. Both diseases have common risk factors (smoking, age,
systemic endothelial dysfunction) and are supported by common
mechanisms of progression [4, 5].

The key point in the development of both pathologies is the systemic
alteration of connective tissue, regulated by matrix metalloproteinases
(MMPs), and the disruption of neurohumoral regulation with the partici-
pation of monoamines, such as serotonin and dopamine [6, 7]. Under-
standing how these markers correlate with each other in conditions
of combined pathology is the foundation for predicting critical events, such
as myocardial infarction or ischemic stroke. MMPs are a family of zinc-
containing endopeptidases responsible for the degradation of extracellular
matrix components, with MMP-2 and MMP-9 playing a special role in the
context of MAS [6]. MMP-2 is involved in the early stage of plaque
formation and stimulates the migration of smooth muscle cells. MMP-9
is synthesized mainly by macrophages in the lipid core of the plaque.
Its excessive activity directly leads to thinning of the fibrous cap, making
it vulnerable to rupture under the action of hydrodynamic blood pressure.

In concomitant COPD, these same enzymes cause degradation of elastin
in the alveoli, which leads to the formation of emphysema and a decrease
in the diffusion capacity of the lungs. Thus, a high level of MMPs
in the blood is a universal marker of tissue destruction.

Neurotransmitter regulation in MAS and COPD undergoes significant
changes due to chronic hypoxia. Serotonin (S): In addition to its functions
in the central nervous system (CNS), serotonin is a potent vasoconstrictor
and stimulator of platelet aggregation [8]. In pathology, its excess
in peripheral blood contributes to angiospasm, worsening perfusion
in already stenosed arteries. Dopamine (D): Acts as a marker of the activity
of the sympathoadrenal system. Its fluctuations reflect the degree of adap-
tation of the body to chronic ischemia and hypoxemia [9].

The combination of tissue ischemia and systemic hypoxemia creates
a unique biochemical background that accelerates the destabilization of
atherosclerotic plaques and leads to a critical decrease in target organ
perfusion [1, 2, 10].

The aim of this work is to comprehensively study the relationships
between these biomarkers and MMP levels in patients with generalized
atherosclerosis and comorbid COPD to identify the most significant
predictors of vascular catastrophes.

40



Riga, the Republic of Latvia March 4-5, 2026

Materials and methods of the study. To study the above mechanisms,
86 male patients were examined, mean age 67.4+8.5 years. The study design
involved a comparative analysis of two groups: Group 1: Patients with MAS,
including intermittent claudication syndrome (ICS) (n=42) combined with
COPD, Group 2: MAS patients who have a history of acute events (Ml or I1)
without COPD (n=44). Control group (CG): 18 practically healthy
individuals comparable in gender and age. Diagnostic complex: Enzyme-
linked immunosorbent assay (ELISA): Determination of serum concen-
trations of MMP-2, MMP-9, serotonin and dopamine. Clinical status
assessment: 6-minute walk test (PWD - pain-free distance, MWD -
maximum walking distance), Montreal Cognitive Assessment (MoCA).
Spirometry: Assessment of external respiratory function for the COPD
group.

Results and clinical analysis. The results of the study demonstrated
a significant (p<0.05) increase in destabilization markers in all groups
of patients with MAS compared to CG. MMP-2: In patients of Group 2,
the indicators exceeded CG by 58.4% (p < 0.01). The highest levels were
recorded in patients of Group 1 (MAS+COPD), where the values were
1.6 times higher than the control (p < 0.001). MMP-9: The level of this
enzyme, which is directly responsible for the risk of thrombosis, was higher
by 65.2-66.3% (p<0.01) in patients who had already suffered a heart attack
or stroke.

Regarding the neurotransmitter profile. A significant increase in sero-
tonin levels (p<0.001) and dopamine (p<0.01) was found in patients
with a generalized process. It is especially interesting that in the group
with concomitant COPD, the level of dopamine was stably high, which
indicates a state of constant stress of adaptive mechanisms in conditions
of respiratory failure.

Correlation with clinical manifestations. The analysis revealed a clear
dependence: the higher the level of MMP-9 and serotonin, the shorter
the walking distance (severity of intermittent claudication), the lower the
score on the MoCA scale (cognitive deficit), the more frequent were
episodes of painless myocardial ischemia according to Holter monitoring.

The obtained data confirm that multifocal atherosclerosis is not a local
vascular problem. It is a systemic biochemical disorder. The addition
of COPD creates a "vicious circle": hypoxia stimulates the release of dopa-
mine and serotonin, which cause vasospasm; at the same time, systemic
inflammation activates MMP, which destroys the walls of blood vessels
and alveoli.

High levels of MMP-2 and MMP-9 in blood plasma can be considered as
a biomarker of atherosclerotic plaque. If these indicators significantly exceed
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the norm, the plaque is likely to be vulnerable, even if the stenosis is not
critical according to angiography.

Conclusions. Patients with multifocal atherosclerosis are characterized
by pronounced activation of matrix metalloproteinases, in particular, MMP-2
and MMP-9, the levels of which are 1.6-1.8 times higher than in healthy
individuals (p < 0.001). The comorbid course of MAS and COPD
is accompanied by the most aggressive biomarker profile, which is due
to the combination of ischemic and hypoxic stimuli. Serotonin and dopamine
imbalance in such patients correlates with a decrease in exercise tolerance
and deterioration of cognitive functions. Determination of MMP and
neurotransmitter levels has high diagnostic value for identifying patients
with unstable atherosclerosis and needs to be taken into account when
developing secondary prevention strategies.
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OxwupiHHS Ta aprepianbHa rineptensis (Al) € KIIIOYOBUME Ta B3a€EMO-
OB’ I3aHUMH (DAKTOPaMH PH3HKY PO3BUTKY CEpLEBO-CYIMHHHX 3aXBOPIO-
BaHb, 0COOJIMBO CEPIICBOI HEAOCTATHOCTI 31 30epEKEHOI0 (BPAKIIEI0 BUKUIY.
3 omsAny Ha T00anbHE 3POCTaHHS MOIIMPEHOCTI 000X CTaHIB, KPUTHYHO
Ba)XXJIMBO TOYHO CTpaTu(iKyBaTH NOB’si3aHi 3 HUMH pusuky [1, c. 394-395;
2 c. 42-44]. Ocobu 3 MO€IHAHHSAM BHCOKOTO apTepiajbHoro THcKy (AT)
Ta OXHPIHHSAM HaleXaTh JIO TPyNU HAaWBUILOIO PU3MKY CYOKITIHIYHUX
cepueBux mopymieHb. HeoOXifgHa KIiHIYHA HACTOPOMKCHICTh 1 MPOAKTHBHE
npo(ilaKTHYHEe BTPYYaHHs, CIIPSIMOBAHE SIK Ha CYBOPHUil KOHTPOJb apre-
piaJbHOTO THCKY, TaK i Ha 3MEHIICHHS MAacH TiJia Ta BiCLEPaIbHOTO KHPY,
1100 3a100irTH HECHPHUATINBAM HE3BOPOTHHUM 3MiHaM y Miokapai [3, c. 14,
4, c.270-272].

B po6oti mpoBeneHo aHaii3 KOMOIHOBAaHOTO BIUIMBY ITiABHINEHOTO apTe-
pianbHOro THCKY Ta 30unbiieHoro inaekcy macu tina (IMT) Ha po3BuTOK
JiacroiivHol nucdyHkuii iBoro nurynouka (JILI), ockinbky giactomivHa
(yHKIIS € ONHMM 13 HAMOUIBII YYTIMBUX MapKepiB CyOKJIIHIYHOrO ypa-
JKEHHSI cepLsl.

Marepianu Tta Meronu mociimkeHHs. OOctexxeHo 81 mimriTka y Bimi
10-18 pokiB. 3 sxux nepBuHHa apTepiaibHa rineprensis (ITAI') BusBnena
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y 21 jpocniKyBaHOTo, JiarHO3 OXHpPiHHS BcTaHoBieHO Y 50 ocif, a moex-
HanHs [TAT Ta oxupinas —y 10 migmiTKiB.

VYciM mitiTkaM MpoBeNeHO 3aralibHONPUUHATI aHTPOIIOMETPUYHI BHUMi-
pIOBaHHS, OLIHIOBAJIMCH 3picT, Maca Tina, po3paxoByBaBcsi IMT. Innekc
MacH Tijla y 0OCTEXKEHHX IiUIITKIB OIIIHIOBAIM 10 HOMOTpamax 3 ypaxy-
BaHHSM BiKy 1 ctaTi qutuHu. Hopmansuaum BBaxascest IMT mix 15 1 85 mep-
neHtmwieM. [Tokazamkn IMT mix 85 i1 95 mepueHTHIEM PO3IIHIOBAIUCS 5K
HaaUImoK macH Tina, IMT sume 95 mepreHTms — sk oxupinas. Cepene
3radeHHs IMT y mamientiB i3 [TAT Ta oxwupinasM ckiano 27,79+0,33 KF/MZ,
Ha BigMiHy Bif xBopux i3 IIAl', y Axux 1eil moKa3HUK 3HAXOIUBCS B MEXax
22,82+0,19 KF/MZ, (p<0,001). [ns BusSBIEHHS aOIOMIHAIHHOTO THUITY OXKH-
piHHS, SKMH € OJHHMM 13 MapKepiB MeTa0OJIIYHOTO CHHAPOMY, BHKOPHC-
TOBYBaBCsl 1HJIEKC BiHOIICHHS 00 emy Taiii mo 00 emy creron (OT/OC).
Ipu cmieeimHomenni OT/OC 6Ginbiie 0,9 y rOHaKiB KOHCTaTyBaJud abIo-
MiHaJbHY (OpPMY OXHpPiHHS. BCTaHOBIEHO CTATHCTHMYHO 3HAYYIIY BiIMIiH-
HicTh cepeaHix nokasuukis iHgexcy OT/OC y namientiB i3 I[TAT" Ta xBOopHx
i3 AT Ta oxupiaasm (0,79+0,01 mpotu 0,85+ 0,01, p < 0,001).

VYipTpasBykoBe gommuiepiBebke gocmimpkeras cepis (EXO-KT, Jommep-
EXO-KT') mpoogmmocss B “M”- m “B”- pexxmMax, a TakoX B PeXHMI
MOCTIHO-XBHJILOBOTO i KOJBOPOBOTO CKaHYBaHHS KOHBEKCHUM JATYHKOM
gactotoro 5 MI'm Ha amapari 1umuppoBOi CHCTEMH YIBTPa3BYKOBOT
miardoctukn Vivid S5 GE (CIIIA) 3a CTaHmapTHOIO METOJHMKOI, IO
pekoMeHoBaHa Acoriami€ero yinbprpa3BykoBoi piarHoctuku (CIHIA). iacro-
niuny Qynkiito JIIII oriHOBaNM 32 9aCOBUMH W NIBHIKICHUMH TTOKa3HU-
KaMH: MaKcHMallbHa IIBUJKICTh PaHHBOro jiacToiiyHoro HanoBHeHHs (E)
Ta mepeacepaHoi cucton (A); 4ac CHOBUIBHEHHS PaHHBOTO JiaCTOIIYHOTO
HanoBHeHHs (DT); yac i3oBomomeTpuaHoro posciadnenus (IVRT).

PesynbraTn Ta ix o6roBopenHs. OLiHIOIOUN ITapaMeTpH cepus y AOCIia-
J)KyBaHUX BCTaHOBJICHO, IO HaHOUTBINIMI cepemHiil qiameTp aopTH Big3Ha-
gyeHo y rtpymi ITAT (2,97+0,05 cm), Tomi Ak HaWMeHIIMH — y Tpymi
ATl'toxwupinas (2,86+0,08 cm). Haitbinpmmii cepenHiii MOKa3HUK JiamMeTpa
niBoro mepexacepas (JAJIII) cmocrepiraerbest y rpyni  Al'toxupiHHs
(3,02+0,15 cm), o BKasye Ha TEHAEHIIO OO HOro aunmatarii. Y rpymax
3 TIAI' Ta 3 OXHUpIHHAM 3HaueHHS Oy 3icraBHuME (2,83+£0,06 cm
ta 2,86+0,05 cm BimnosigHo). I'pyna AI'+0oXupiHHS AEMOHCTPYE MOMITHO
oimenimid  cepennin  JJIII. Ile Moxke CBimUUTH NpO OUTBII BUpPAXKCHE
nigBuIeHHs THCKY HanoBHeHHs JIIII abo miactonivuny aucyHKINO y maii-
€HTIB 13 KoMmopOimHicTio. HaiiOinemi cepemHi po3mipu  KiHIEBO-
cucroiigHoro posmipy (3,25+0,1 cM) Ta KiHIIEBO-A1aCTOJIYHOTO PO3MIpY
(5,06+0,11 cm) 3apeectpoBano y rpymi AI'+oxupiHHS, IO BimoOpaikae
301IbIIEHHS KiHIIEBHUX 00'€MIB JIIBOTO MITyHOUKA.

44



Riga, the Republic of Latvia March 4-5, 2026

Haii6inbii cepenni 3HauenHs touan MXKIT (0,924+0,02 cm) ta TOB-
mmHr M3cim (0,94+0,02 cm) BijzHaueHi B rpynax [TAIT ta Al'+oxupiHHs.
Ile Bka3zye Ha Ounpury momupeHicTh rinepTpodii miokapaa JIII B mux
rpymnax, acomiioBaHy caMme 3 apTepialbHOIO TinepTeH3ielo. MakcuManbHUN
cepenHiil KiHneBo-mgiacroniynoro o6’emy (KJO) (123,58+9,93 mu) Ta
KiHeBo-cucronigyaoro 06’emy (KCO) (40,73+1,56 mu) cmocrepiraerbes
y Tpymi AI'+oxupiHHA, TOAlI SK MIHIMAJIBHUI — y Tpymi 3 OXUPIHHAM
(107,42+5,50 M) 1a (36,80+2,56 mu). KO 1a KCO € HaiOiapmmmMu
y tpymi 3 A'+0oXupiHHAM 1 HAaMEHIINM y Tpymi 3 oxupiHasM. Lle Bkazye
Ha TeHAeHMio a0 Oiumbmoi mumatamii JIIII aGo 30impmIeHOTO TEepenHaBaH-
TaXEHHS, 10 € XapaKTepHUM JIsi OKUPiHHSA, 0COOIMBO B moeaHaHHi 3 Al
HaiiGinpinit cepenuiit yaapuuit 06’em (YO) (83,71+£7,34 mi) Takox
3adikcoBano y rpymi 3 AI'+toupiHHS, 110 MOXe OYTH MpPOSIBOM TilepKi-
HETHYHOTO TUIYy KPOBOOOIrY, 4acTO acoIliiloBaHOrO 3 OKUpiHHAM. HaiiBu-
Ui cepenHii MOKa3sHUK XBHIMHHOTO 006°emy (XO) (7,41£1,11 1/xB)
BiZi3Ha4YeHO y rpymi AI'+0oXXupiHHS, 110 MOXKE CBIAYMTH IIPO KOMIIECHCATOPHO
MiABUINCHUNA cepreBuid BUKUI. Lle miaTBepKye TiMepKiHETUYHUH CTaH Ta
30UIBIICHHST CEPLIEBOT0 BHKUAY Il 3a0e3nedeHHs] MeTaOoIiuyHuX 1oTped
30umpmenoi Macu Tinma. HailfHwkua cepemnst ¢pakuis Bukungy (PB)
(62,94+2,53 %) criocrepiraerscs y rpymi AT+OKHpIiHHS, X04a 1€ 3HAYCHHS
3IMINAETECS Y MEXax HOPMH, BOHO MOXKE CBIIUHTH IIPO IOYATKOBE
3HmKeHH cuctomiuHoi gynkmii JIII. ¥V rpymax 3 ITAT Ta 3 oxupiaasam @B
Oyna Bumoio (67,27+0,97 % Tta 65,54+1,05 % BiAMOBIAHO), 1O BKa3ye
Ha TEHIACHINIO M0 3HIKCHHsA cucToiunol ¢yukiii JIII y xomopOimHii
rpymi. Cepenni po3mipu npaBoro nntyHouka (I111) e HaiOinbmuMuy y rpymi
3 oxwupinaam (2,31+0,10 cMm), a cepelHi 3HAa4YCHHS BHXITHOTO TPAKTY
MPaBOTO IIUTYHOYKA € CXOXKUMH B YCIX Tpynax.

OniHIOIYH TiacToNiYHy (QYHKIII0 B JOCHI/KYBaHUX TIpyIax BCTaHOB-
JIeHO, W0 cepeAHs MBHIKICTE E € HaiiBumoro y rpymi Al'+oxupiHss
(0,79+0,02 m/c), cepenHs IBUAKICT A € HAWBHUIIOW y TPYI 3 OXKUPIHHAM
(0,48+0,02 m/c). Criseimsomenns E/A: HaliBuIe cepeqHe CIiBBiIHOMICHHS
E/A (1,99+0,21 y.o.) BusBiaeno y rpymi 3 IIAT, Tomi sk HaitHmK4e —
y rpymax AT+oxwupinas (1,60+ 0,20 y.o0.) ta 3 oxwupinssm (1,58+0,13 y.o.).
Ili BigMIHHOCTI BiZOOpaXkarOTh PI3HUIKO Y XapakTepl MiaCTONIYHOI
quchyukiti. Y rpynax 3 AItoxHpiHHS Ta 3 OKHPIHHAM MOKa3HUKH E/A
€ HIDKYUMH Ta CXOKMMH MDK c00010, 110 HaiuacTillle BiamoBimae miacTo-
nmiuHii aucyHkil 1 Tumy (HOpymIeHHS pelnakcariii), XapakTepHid uis
panHix craaii rineprpodii JIILI Ta oxupinns.

Takum unHOM, KOMOpPOimHICTE AD' Ta OXUpIHHSA NPU3BOIUTH JIO Hai-
OiMbII HECHPUATIMBUX 3MiH (HAWOUIbIE PEMONENIOBAHHS TOPOKHHHU
cepIs, TIMepKIHeTHYHWI CTaH Ta HaWHIDKYA (ppakmis BUKWAY), MO TIij-
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KpECJII0e HeOOXIHICTh MiJIBUIIEHOTO KOHTPOJII0 000X CTaHiB [uisi 3arodi-
TaHHs PO3BUTKY CEPLEBOi HEJOCTATHOCTI.

BucHoBkH:

1. BB rineprensii Ha TtoBuHy ctinkn JIII: T'pymu ITIAT Ta
AT+0XUpiHHA JeMOHCTPYIOTh Oinbiry ToBIMHY crinok JIII (TMXKII,
TM3c) NOpiBHSHO 3 TPYIOI0 3 OXKUPIHHSM, IO IMIATBEPIXKYE POJIb IiIBH-
MICHOTO THUCKY y PO3BHUTKY TinepTpodii.

2. Pomp xomopOimaocTi (Al+oxupinns): I'pyma AltoxupiHas Mae
HaMOLIPII BUpaXKeHi 3MiHM 00’ eMHHX mapamerpiB (Haioimemi JJITT, KIO,
YO, MO) Ta maviHwk4yy @B, mo CBiAYUTH MpO HAHOLIBII 3HAYHE PEMO-
JICITIOBAHHS CepIls 1 TeHJEHIII0 10 TNepKiHEeTHYHOTO KPOBOOOITY 3 MOTEH-
IIAHUM 3HHKEHHSIM CKOPOYYBAJILHOT 3JaTHOCTI.

3. HiactomiyHa qucyHKIIS: TPYHH 3 OXKHUPIHHAM (SK 130Jb0BaHUM, TaK
i B noemHanHi 3 AI') maroTh Hmkde croiBBigHOIIeHHS E/A, mo Bkasye
Ha HasBHICTB AiacTONI4HOI AUCYHKIII 1 THITy 3 MOpyLIeHHSIM perlakcarii,
IO € TUHOBUM JuIsi TimepTpodii JiBOro IUTyHOYKa Ta PpaHHIX cTanuii
AT'/oxxupiHHS.
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2. Mi-Hyang Jung, Sang-Hyun lhm, Dong-Hyeon Lee, Dae Young
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ventricular diastolic function. CardioMetab. Syndr. J. 2022. N 2(1).
P. 39-46. doi.org/10.51789/cmsj.2022.2.e1
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CELL THERAPY FOR DIABETES COMPLICATIONS
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IIpo6iema mykposoro miadery (LIJ]) € omHier0 3 HAHOUIBII aKTyaabHHX
MEIUKO-COIlIaJIbHUX MpoOsieM c¢BiTy. OmHUM 3 HAHOLIBII MPIOPHUTETHHX
NMUTaHb KITiHIYHOI Jia0eTosiorii € cBO€YacHa JiarHOCTHKA Ta aJIeKBaTHE
MaTOreHEeTHYHE JIIKyBaHHs yCKIIATHEHb IIyKPOBOTO I1a0eTy, a)ke caMe BOHU
€ OCHOBHOIO MPHYUHOIO 1HBaTiM3aIlii Ta JeTamsHocTi xBopux Ha [1/1. Cepen
HUX OJHE i3 TPIOPUTCTHUX MICIlb 3aliMae dia0eTHYHA CTOIA, SKa IPH-
3BOAWTH JO PAaHHBOI IHBANigHM3alii, a HEPigKO 1 JO CMEpPTi XBOPOTO.
JlikyBaHHS LIbOTO YCKJIAJHCHHS € CKJIaJIHHM, TPUBAIUM, JOPOTO BapTICHUM
i He 3aBXOM e(eKTHBHUM, TOMY pO3poOKa Ta BIPOBAIKEHHS HOBHX
MPOTPECHBHUX METOMIB JIKyBaHHS Jia0eTHYHOI CTONMH € aKTyaJIbHHUM
3aBIaHHAM cy4acHOi Menuiuad. OCTaHHIMHA POKaMH, y JIKyBaHHI XBOPHX
Ha II/] 3 TpodiuHMMH BHpa3KamMM HWXKHIX KIHI[IBOK Bce Oiiblie yBaru
NPUAUTSIETHCS METOJIaM KIIITHHHOI Teparil, K B eKCIePUMEHTI, TaK 1 B KJi-
HIYHHX JOCIIIKEHHSAX.

[MomepenHi nmociipkeHHS Ha TBapWHAaX IMPOAEMOHCTPYBAJIM BHCOKHN
perenepatuBHuil norenuian MCK (Me3eHXiMaJIbHUX CTOBOYPOBHX KIIITHH),
1110 CTaJIO TIEPEyMOBOIO IIEPEBIPKH iX €(heKTUBHOCTI Yy JIIOJCH.

Iepmri xmiHivHI BUNpoOyBaHHS Ha OOMEXKEHHX TpylaxX TAalie€HTiB
3 OLIHKM OE3MEKH BHIIEBKA3aHHX KIITHHHHX Ta TKAaHHHHHX MpernapariB

47



International scientific conference

MmoKa3aJid, M0 IX 3acTOCyBaHHS € Oe3me4yHuM Ta e(eKTUBHUM. 3apa3s
aKTUBHO IPOJOBXKYIOTHCS OCI/DKCHHS HA BEJMKIH KUIBKOCTI MAI[iEHTIB
3 O 1 ta 2 tuny. Ilepmumu, xto 3actocyBaB MCK mmst jikyBaHHS
XpOHIYHUX paH, Oyynm Badiavas and Falanga, siki moka3sainu, 1110 Bci paHH, sIKi
HE BAABaJOCs BUJIIKYBaTH MPOTAroM | poKy Ta Oblle, 3aror0BauCs MiCIs
3actocyBanHsi MCK kictkoBoro mo3ky (MCK — KM) [1]. Ilo3utuBHnit
edexr Bix 3acrocyBanHi MCK-KM OyB oTpmmanuii B 6aratboxX JOCHia-
KeHHAX [2; 3]. BriM, Hemae ormyOmiKOBaHUX JaHUX PaHIOMi30BaHUX JOCIHIJ-
JKeHb 3 opiBHAHHEAM 3actocyBaHHI MCK-KM 3i cranmapTHUM JTiKyBaHHSM,
OCKUTBKH JOCHUTH CKJIaTHO CTaHAAPTH3YBAaTH METOAM OTPHUMAHHS i 0OpOOKH
acmipaTa KICTKOBOTO MO3KY, a iX OTPHMaHHS € iHBa3ifHOIO 1 He 3aBXKIU
0e3MEeYHOI0 XIPYPriYHOIO POLEAYPOIO.

VY sIKOCTI pKepes CTOBOYPOBHX KITITHH JIOPOCIIOr0 OPTraHi3My JUTsS MTOKpa-
IIEHHS 3arO€HHS BUPa30K A1a0eTHYHOI CTONH HaifyacTille BUKOPHCTOBYIOTh
IYNIOBUHHY KPOB, IUIALIEHTY Ta aMHIOTHYHY MeMOpaHy, Ki € JOCTYITHUMH,
a iX oTpuMaHHA € HeiHBa3MBHHM 1 HemoporuM [4]. Tak, mocmikeHHS
e(heKTUBHOCTI 3aCTOCYBaHHSI KJIITHH ITyTTOBUHHOI KPOBI B JIIKyBaHHI XBOPHX
Ha IyKpOBUil iabeT APYTroro THITY 3 YPaXKEHHSIM HIDKHIX KiHI[IBOK ITOKa3aJIn
MEePEeKOHIMBUI e(peKT mpH iX BHYTPIIIHEOM S30BOMY BBEICHHI B JIUTKOBHI
M’S3 ypakeHOi KIiHIIBKH, IO, MOXXJIHBO, IOB’S3aHO 3 MiATPUMAHHIM
¢dyHkuil B-kaituH, cyononyssiniid T — KIITHH Ta 34aTHOCTI €HAOTENAIbHIX
KIITHH CyJOUH J0 CEKpewil CYAWHHOTO eHIOTEeNalbHOr0 (haKTopy pOCTy
(VEGF) [5; 9].

[Moganbimie BUBUEHHS MeXaHi3My Jii CTOBOYPOBHX KIITHH HaBOIMTH
JIOCHIJTHUKIB Ha JYMKY IIpO HEOOXiIHICTh BUKOPHCTaHHS KOMOiHamii
CTOBOYpPOBHUX KIIITHH Ta IHIIUX KJIITHH a00 TKAHUH Pi3HOTO MOXOJHKEHHS JJIs
JIKYBaHHS XBOPHMX Ha aiabeT 3 mepudepHyHnM YpaXeHHSIM aprepiii Ta
BHpa3KaMH HIDKHIX KIHIIIBOK, JI¢ OCTaHHIM METOJIOM JIIKyBaHHS 3aJIHIIa-
€ThCS aMITyTaIlis. B mociimkeHHI OCTaHHIX POKIB aKTHBHO BUKOPUCTOBYIOTH
KOMOiHaIli ME3eHXIMaTbHUX CTOBOYPOBHX KIITHH 3 MAaTPHKCY ITYIIKOBOTO
kaHaTuKy (MSC) Ta reMornoeTndHi cTOBOYpOBi KIIITHHH ITyTIOBHHHOI KPOBI
CD34+ (HSC), sxi BBOISTBCS BHYTPILIHBOM’SI30BO B JIMTKOBUIT M’si3,
a TaKOXXK Y TKAaHWHH HABKOJIO BHPA3KH Ta y 1I JHO, KPiM TOrO, 3aCTOCOBY-
IOTBCS COMATHYHI KIITHHH (aJlOreHHI HeoHaTanbHi (ibpodiactu), sIKi
aIUTIKYIOTh 0€3MOCEepEeIHRO Ha paHy. bylio mokaszaHo, 0 BCi MAI[IEHTH MaJId
NpUHAWMHI OIWH piBEHb KIIHIYHOTO TOJIMIICHHS TICJIsS BBEACHHS
CTOBOYpOBUX KiiTHH. Lle CBIAYMTH PO Te, 10 NOCSTHEHHS TepareBTHYHOT
MeTH — TostinmenHs nepdysii KiHIiBKY AificHo MoxinBo. [ToBHe 3aroeHHs
paHu OyJ0 JIOCATHYTO HPOTSATOM TPHOX MICALIB Yy JEKUIBKOX IAI[i€HTIB.
Ili KOpOTKOCTPOKOBI pe3yJbTaTH BKa3ylOThb Ha IOTY)XHHH IOTEHIial
komb6iHarii MSC + HSC 3 amorennnmu ¢ibpobiactamu Ui JTOKaJIBHOTO
BiTHOBJICHHS YPa)KEHOI KIiHIIBKH. Y CBITJII IMX OOHATIIIMBUX CIIOCTE-
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PEeKEHb 1 Ha OCHOBI Pe3yJIbTaTiB, OMUCAHUX B JIITEPATypi, aBTOPU BKA3yIOTh
Ha HEOOXIIHICTh OUIBII PAaHHBOTO MOYATKY MPOLEAYPH 3aCTOCYBAHHS CTOB-
OypoBHX KIITHH B IUIaHI JIKYBaHHS Y XBOPHX 3 TSDKKOIO illeMiero abo 3 BU-
pas3Kamu, 110 He 3arolol0ThCs, JUIs JIOCATHEHHST HAHKpaIuX pe3yabTaTis [5].

B iHmomy mociikeHHI i3 3aCTOCYBaHHSIM ME3E€HXIMaJIbHHUX CTPOMab-
HUX KniTHH mianeHTH moauaun (MCK-I1JI) B nikyBaHHI XBOpHX Ha IyKpo-
BUH miabeT 3 mepudepruyHIM YpaKCHHAM apTepiil Ta NiabeTUYHOIO BUpa3-
KOI0 CTONH TOKa3aHo, 10 3 15 marmieHTiB, mo Opamn y4acTs y IOCTia-
JKeHH1, y 7 BimOyJocs 3aroroBaHHSA BHPA3oK (y 5 — MOBHE 1 y 2 — YaCTKOBE)
MPOTSroM 3 MiCSMiB JIIKyBaHHS KIITHHHUM TIpeNapaToM; pPiBeHb HUPKYIO-
I0YMX CHJOTENIANbHUX KIITHH (Mapkep YpaKeHHA CYIOWH Ipu mepude-
PUYHOMY Ypa)XEHHI apTepiii) 3HU3UBCS MPOTAroM ogHoro micsist. [Ipenapar
J00pe MepeHoCcHBCs natieHTamu [2].

Jly>xe BaKJIMBHMH € JaHi 1po Oe3neyHicTh Ta eEeKTUBHICTh BHYTPIll-
HBOBEHHOTO 3aCTOCYBaHHS ME€3EHXIMaJIbHUX CTPOMAIBHUX KIITHH IIAlCHTH
moguan (MCK-I1JI) B nmikyBaHHI HamieHTIB 3 miaderom 2 Tumy. IlamieHTH
OTPUMYBaJIM KJIITHHH TUIAIICHTH [UIIXOM BHYTPIIIHBOBEHHOI iH(DY3il TpHui
3 iHTepBaJoM B OOWH Micsanb B m03i (1.22-1.51) x 10°® ma kr Baru Ta mpo-
JIOBXKYBalld OTPUMYBATH 1HCYNIH Ta TEpamilo, CIOPSIMOBAaHY Ha JIKBiJaIlito
YCKJIaJHEeHb, TIOB’SI3aHMX 3 AiadeToM. BBeneHHS KIIITHH, OTpUMaHUX 3 ILIa-
LIEHTH, IPU3BEIO [0 JOCTOBIPHOIO, Maike IBOKPATHOTO, 3HIDKEHHS
notpedu B iHcymini 3 67,3£18,7 OJ] no 34,7+13,4 OJ] (p<0,01), a Takox
JIO 3HIDKEHHS TJIIKO3MJIHOBAHOTO T'eMOIJIOOIHY, MIIBHUILIEHHS PIBHS €HJO-
TeHHOT0 iHCYNiHY B KpoBi. BuytpimnsoBenne BBenennss MCK-ITJI noGpe
MEPEHOCUIIOCH Ta HE MPHU3BOIIIO IO Cepio3HUX Hebakanux sBuil [4]. Crif
3a3HAYUTH, L0 MPO Oe3MEeyHICTh Ta e(EKTHBHICTH BHYTPIITHHOBEHHOT'O
BBeneHHs MCK-ITJI cBiguath 1 HOCHIIKEHHS 1X 3aCTOCYBAaHHS IPH Pi3HUX
3aXBOpPIOBaHHSX [4; 5; 6].

AmHioTHYHa MeMOpaHa e()EeKTHMBHO 3aCTOCOBYETHCS B KIIHIYHIN Ipak-
Tuni ke monan 100 pokiB SK y HATUBHOMY, TakK i y BiHOBIIEHOMY (TIiCIist
miogimizamii abo KpiOKOHCepBYBaHHS) cTaHi. BoHa moOKazama BHCOKY
e(peKTUBHICTh MPH PI3HUX MATOJIOTISIX, B TOMY YMCI B O(TaIbMOJIOTi Ipu
OMmiKax pOTIBKM Ta KepaTHTaxX Pi3HOi €TIONOrii, a TaKoX IpHU JOBrO HE3a-
TOMHUX paHax, B TOMYy YHCIi HpH AiaGeTHYHMX BHpasKax CTOMH. Tak,
MAli€HTH, SKi OTPUMYBAJIM aMHIOTHYHY MeMOpaHy y BUINISII pO3MOpPO-
JKEHOT'0 KPIOKOHCEPBOBAHOTO TpEeTapary TKAaHWHH 3 KUTTE3JATHUMH KITITH-
Hamu — Grafix Majam JOCTOBIPHO YACTillle 3aro€HHS BUPa3ok 62% mpoTu
21% y rpymi crangaptHoro nikysaHHA (p=0,0001), panm 3aroroBainch
mBuame — 42 i nporun 69,5 y kxouTpoibHii rpymi (p=0,019), pigme
3ycTpivanucss HeOakaHi SBHINA, a camMe paHboBa iH(MEKIis. 3aroeHHs
BHpa3Ku 30epiraiocs y OiNBIIOi KITPKOCTI MAIIEHTIB, SIKi OTPHMYBaJIA
Grafix. lle mo3Bommii0 aBTOpaM MOCHIIKEHHS 3pPOOWTH BHCHOBOK, IO
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JIKYBaHHS KPiOKOHCEPBOBAHOI aMHIOTHMYHOI MeMOpaHOlo, sika 30epirae
micast PO3MOPOXKYBAaHHS KHUTTE3JATHI KIITHHH € JOOpe KOHTPOJIBOBAHUM
Ta OLIbII €(PEeKTHUBHUM, HIXK CTaHIAPTHE JiKyBaHHs [7; 8].

TakuMm 4MHOM, KIIHIYHI JOCTIIKCHHS, y SKUX 3actocoByBamucs MCK-
I1J1, anorenni HeoHatanbHi (HiOpobIacTH, aMHIOTHYHA MeMOpaHa y BUIIIAL
PO3MOpPOXKEHOTO KPiOKOHCEPBOBAHOT'O Ipenapary TKaHHHHU 3 JKUTTE3/AT-
HUMH KIITHHAMH JIia0eTy Ta iX KOMOiHaMis Ui JIiKyBaHHI manieHTiB Ha [1/]
YCKIaAHeHUH mnepudepruyHO HeWpomnartiero, MepupepuyHiM YpaKeHHAM
aprepiif Ta TpoiYHIMH BUpa3KaMH HIKHIX KiHIIIBOK MPOAEMOHCTPYBAIA
Oe3MeyHICTh Ta BHCOKWH pereHepaTWBHUN TOTEHIliaj, [0 IiATBEPIKEHO
MopdotoriunrMu Ta (yHKIioHATPHUME TIoKazHukamu [10]. Kpaui pe3ysb-
TaTH OTPUMAaHO IPH MPOBE/ICHHI KOMOiHaMLii KJIITHHHOI 1 TKAaHWHHOT Tepartii
Ta NMOBTOPHUX TPAHCIUIAHTALISX, aJleé OCTAaTOYHHWK BMOIp BUIy Tepamii Mae
3ajIe)aTH BiJ AiarHO3y, BAKKOCTI Mepediry 3aXxBOPIOBAaHHS Ta 3 BpaxyBaH-
HSIM IHWBiAyadbHUX (DaKTOPIB PU3KKY Y MAIli€HTA.
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Introduction. Diabetes mellitus (DM) is one of the most prevalent
chronic diseases, ranking among the leading causes of mortality and
disability worldwide [1, p. 56]. This issue is also highly relevant for military
medicine [2, p. 42].The specific conditions of military service may
significantly increase the risk of developing DM-related complications
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in servicemen, necessitating the development of specialized prevention
and treatment programs for this patient population [2, p. 46; 3, p. 5385].

Aim. To identify risk factors and characteristics of the clinical course
of diabetes mellitus complications among servicemen of the Armed Forces
of Ukraine during the full-scale war of the Russian Federation against
Ukraine (2022—-2025), and to develop effective preventive strategies.

Materials and Methods. The study included 90 servicemen of the
Armed Forces of Ukraine who received inpatient treatment for diabetes
mellitus at the National Military Medical Clinical Center “Main Military
Clinical Hospital” (Kyiv) between 2022 and 2025. The main group consisted
of 60 patients — servicemen who participated in combat operations in Eastern
Ukraine. The control group included 30 servicemen who did not participate
in combat operations. All participants were examined according to a unified
study protocol. The reliability of the differences was determined using the
Student's test (t) and assessed using the confidence interval (p). Differences
were considered significant at p<0.05.

Results. The prevalence of type 2 DM was 80.0% in the main group and
70.0% in the control group, whereas type 1 DM was diagnosed in 20.0% and
30.0% of patients, respectively. Patients in both groups developed
complications, including nephropathy, retinopathy, angiopathy, and poly-
neuropathy.

Retinopathy was detected in 53.3% of patients in the main group
compared to 26.7% in the control group (p<0.05). Nephropathy was
diagnosed in 40.0% of patients in the main group versus 20.0% in the
control group (p<0.05). In the main group, the glomerular filtration rate was
significantly lower (75.0£15.0 mL/min) compared to the control group
(90.0£10.0 mL/min), indicating the onset of stage I chronic kidney disease.

Polyneuropathy was identified in 75.0% of patients in the main group
compared to 40.0% in the control group (p<0.05), reflecting a substantial
impact of diabetes on the peripheral nervous system, particularly in
individuals with long-standing disease.

Among angiopathies, arterial hypertension (50.0%) and coronary artery
disease (41.7%) were significantly more frequent in the main group
compared to the control group (33.3% and 23.3%, respectively). Myocardial
infarction was documented in 16.7% of patients in the main group versus
6.7% in the control group (p<0.05), indicating a higher risk of acute
coronary events in patients with type 1 and type 2 DM who participated
in combat operations.

Heart failure was diagnosed in 33.3% of patients in the main group
compared to 16.7% in the control group (p<0.05). Mixed-origin
encephalopathy occurred twice as often in combatants (30.0%) as in the
control group (16.7%) (p<0.05).
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A more severe disease course in the main group was confirmed by
laboratory findings at hospital admission. Fasting blood glucose levels were
(11.83 + 5.87) mmol/L in the main group and (9.26 = 3.49) mmol/L
in the control group (p<0.05), indicating poorer glycemic control, possibly
due to stress and treatment non-adherence. Glycated hemoglobin (HbA1c)
was significantly higher in the main group (8.90 + 1.64%) compared
to the control group (8.24 + 1.72%), confirming chronic hyperglycemia.
Total cholesterol levels were (6.50 £ 1.20) mmol/L in the main group
and (5.61 £ 1.68) mmol/L in the control group (p<0.05). Increases the risk
of cardiovascular complications such as atherosclerosis and coronary artery
disease due to cholesterol elevated. Triglyceride levels were also higher
in the main group (1.67 + 1.07) mmol/L compared to the control group
(1.29 £ 0.65) mmol/L (p<0.05), underscoring the increased risk of myocar-
dial structural changes and acute cardiac events in combat-exposed patients.
In the main group significantly more severe carbohydrate and lipid
metabolism disorders diagnosted compared to the control group (p<0.05).

Prevention of complications in servicemen with DM is a key component
of their management. Regular health monitoring, adherence to treatment and
dietary recommendations, and patient education in self-monitoring can
minimize the risk of both acute and chronic complications. Organizational
measures, such as the establishment of specialized medical units and the
development of emergency response protocols, are essential for maintaining
the health and operational capacity of servicemen with DM.

Conclusions. The results indicate that patients in the main group had
a significantly higher risk of developing diabetic complications compared
to the control group. This is associated with inadequate glycemic control,
longer disease duration, comorbidities, and potentially insufficient treatment
effectiveness. Our findings highlight the need to strengthen preventive
measures, ensure early diagnosis, and implement individualized treatment
approaches for patients with DM to reduce the risk of complications.

To improve patient outcomes, especially among those exposed to chronic
stress, it is necessary to provide psychological support, ensure access
to healthy nutrition, and educate patients on diabetes-specific dietary
principles. The development of individualized treatment regimens tailored
to specific living conditions is also essential. These measures will improve
glycemic control, reduce the risk of complications, and enhance patients’
quality of life.
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Introductio. It is well established that patients with chronic kidney
disease (CKD) have a markedly increased risk of the development and
progression of cardiovascular disease [1, p. 233]. However, the combined
impact of hyperhomocysteinemia, folate status, dyslipidemia, and oxidative
stress on the progression of cardiovascular pathology in chronic renal failure
(CRF), as well as the potential for correcting these abnormalities with high-
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dose folic acid, remains insufficiently investigated [2, p. 534; 3, p. 488]
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Aim: To evaluate the effect of folic acid administration (6 mg daily
for 8 weeks) on plasma total homocysteine (tHcy) levels, lipid profile
parameters, oxidative stress markers, and cardiovascular status in patients
with end-stage renal disease (ESRD) receiving maintenance hemodialysis.

Materials and Methods: A total of 35 patients with stage IV CRF
undergoing treatment in a hemodialysis unit were examined. The mean age
of the cohort was 37.8 + 2.53 years. In 23 patients, ESRD developed
as a complication of chronic glomerulonephritis, and in 12 patients
as a consequence of chronic pyelonephritis. The mean duration of
maintenance hemodialysis was 28.3 £ 1.5 months. Patients received folic
acid orally at a dose of 6 mg daily for 8 weeks. Plasma total homocysteine
levels, vitamin status (serum folate), lipid profile (total cholesterol, HDL
cholesterol, LDL cholesterol, and triglycerides), and oxidative stress markers
(malondialdehyde (MDA) and carbonyl groups (CG) were assessed
at baseline and after 4 and 8 weeks of therapy. Instrumental investigations
(echocardiography and assessment of endothelial dysfunction) were perfor-
med prior to follow-up blood sampling. Endothelial function was evaluated
only in patients with an intact brachial artery.

Between-group differences were analyzed using the nonparametric
Mann—Whitney U test. Pearson’s correlation analysis was applied to assess
associations between variables. Fisher’s exact test was used to compare
frequencies. Differences were considered statistically significant at p < 0.05.

Results: A significant inverse correlation between plasma homocysteine
and folate concentrations was observed (t = 2.77). After 4 weeks of folate
therapy, tHcy levels decreased by 1.5 umol/L; however, this reduction was
not statistically significant (p > 0.05), whereas the increase in serum folate
by 1.5 pg/L was significant (p < 0.05), with a significant negative correlation
between these parameters (r = —0.45, p < 0.05). After 8 weeks of treatment,
the reduction in tHcy to 21.9 pumol/L (-19.7%) became statistically
significant. An individual decrease in tHcy of >5 pmol/L was observed
in 11 patients (50%), and an overall reduction in tHcy was documented
in 16 patients (72.7%). Folic acid therapy did not produce significant
changes in lipid parameters at either 4 or 8 weeks. No significant corre-
lations were found between lipid levels and homocysteine concentrations
(all p > 0.05). Thus, no significant associations were identified between lipid
metabolism parameters on the one hand and folate status or homocysteine
levels on the other. During the observation period, a reduction in oxidative
stress markers was noted at both 4 and 8 weeks, reaching statistical
significance at week 8 (p < 0.05). In hemodialysis patients, a direct
correlation between tHcy levels and MDA and CG concentrations was
detected both before and after folic acid therapy.
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Characteristic echocardiographic changes and endothelial dysfunction
typical of CRF were identified in dialysis patients and were significantly
inversely correlated with homocysteine levels. Endothelial function
parameters appeared to be more labile than echocardiographic indices.
Severe endothelial dysfunction was observed in dialysis patients. Flow-
mediated dilation (FMD) was reduced 6.7-fold compared with healthy
individuals and 4.8-fold compared with nephrological patients without renal
failure. Endothelium-independent dilation (EID) was reduced 3-fold
and 2.6-fold, respectively. Endothelial function indices were more
responsive to therapy than echocardiographic parameters. A marked reduc-
tion in EID prior to treatment indicated profound endothelial impairment
associated with decreased sensitivity to nitric oxide. After 4 weeks
of therapy, most endothelial function parameters tended toward normaliza-
tion, although changes were not statistically significant. After 8 weeks,
integral endothelial function parameters improved: FMD increased 2.6-fold
and EID 1.6-fold, clearly correlating with the reduction in tHcy levels.
Before treatment, a normal FMD value was observed in only one patient
(5%); after 4 weeks, also in one patient; after 8 weeks, in 5 patients (27%).

According to chi-square analysis, the increase in the number of patients
with normal FMD was statistically significant (y> = 3.86; critical
value = 3.82). In contrast, the increase in patients with normal EID (from
15% at baseline to 35% and 38% at 4 and 8 weeks, respectively) was not
statistically significant (y*> = 2.39). Additional statistical analysis confirmed
a strong negative correlation only between FMD and EID parameters
t values ranging from 2.31 to 3.53), whereas variations in other indices
remained within statistical error.

Conclusions:

1. Eight-week folic acid therapy in dialysis patients resulted in a signi-
ficant increase in plasma folate levels and a significant reduction in homo-
cysteine concentration, without affecting lipid metabolism parameters.

2. Vitamin therapy was associated with significant suppression of oxida-
tive stress, evidenced by decreased concentrations of lipid (MDA) and
protein (CG) oxidation products.

3. Folic acid administration led to a marked improvement in brachial
artery endothelial function but did not influence echocardiographic
parameters.
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AxTtyanbHicTb. [logarpa — me MeTabomidHe 3aXBOPIOBAHHS, IO Xapak-
TEePU3YETHCA MOPYIICHHSMH ITyPUHOBOTO OOMiHY, SIKi NMPHU3BOIATH O Bif-
KJIaJJaHHs COJICi CEYOKHCIIOr0 HATpilo B TKAHMHAX Ta PO3BUTKY 3amalieHHs
y Micipsix ix ¢ikcanii. OCHOBHI CHMOTOMH 3aXBOPIOBAHHS: CWJIbHHH OLjb,
301TBIICHHS KUJTBKOCTI YPaXKCHHUX CYTJIO0IB MOPYINYOTh HE JIHIIE QYHKIIIO-
HaJIbHUH CTaH XBOpWX, ajie 1 sKiCTh IXxHboro uTta. Ilogmarpa wacto
CYNPOBO/IKYETHCSI CEPHO3HMMH KOMOPOITHUMH CTaHaMHU: apTepialibHOI0
TIIepTeH31€0, XPOHIYHOIO XBOPOOOK HHUPOK Ta IIYKPOBHM ia0eTOM,

110 yCKIIaaHIOe BUOIp Teparii [1, 2].
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[Monarpa € 1aBHBOIO XBOPOOOIO, aje MOIIUPEHICTh 3HOBY 3pOCTa€E, He3Ba-
JKAIOYM Ha HasBHICTh JIOCUTH €(EeKTHBHMX METOJIB JikyBaHHs. Lle mMoxe
OyTn mOB’s3aHO 3 KoMOiHaIi€l0 (haKTOpiB, BKIIOYAOYHM MI€TY, OXHPIHHS
Ta BUKOpHCTaHHS JiyperukiB. [lomarpa ypaxae 1-3 % HaceneHHs cBiTy
(mepeBakHO YOJIOBIKM), BTIM rilepypUKeMiro BUSBISIOTH y 4—20 % mronei.
[TommpeHHss 3axBoproBaHHA B YKpaiHi CTaHOBUTh 5—28 BHIAIKiB
Ha 1000 dgomomikiB i 1-6 mHa 1000 XiHOK, TiMEPypUKEMII0 BUSBIAIOTH
y 15-20 % wmacenenns [3, 4].

OcobmuBe Micrie y JKyBaHHI 3aiimMae (hapMarieBTHYHA CKIIAJ0BA.
[MamienTH 3 MOJArpOI0 YacTO IEMOHCTPYIOTh HU3bKY NPUXHMIIBHICTB 10 JIKY-
BaHHA (KOMIUIA€HC), MPUMHHSIOYA MPUAOM TIpenapariB IMmicis 3HUKHEHHS
roctporo 6osr0. ToMy posib papmaiieBTa y KOHCYJIbTYBaHHI Ta 3a0€3MeYCHHI
paIioHaTEHOTO BUKOPHCTAHHS JIIKiB CTa€ KPUTHIHO BaxnBoo [1, 4].

MeTo10 pobdOTH € JIOCHIPKEHHSI Cy4acHOTO CTaHy (apManeBTHYHOTO
PHHKY TIPOTHIIOJarpu4HUX 3aco0iB B YKpaiHi Ta aHami3 poii ¢apmares-
TUYHOI OMIKH y MiIBUINEHH]I epeKTUBHOCTI Teparii.

Pe3yabraTn. 3rinHo 3 pekomenpanisiMu EULAR (2016) ta Amepukan-
cekoi kouerii peBmaronoriB (ACR, 2020), Tepamist mojgarpu MOAIISETHCS
Ha [1Ba CTpaTeriuHi HampsaMmku. [lepmwii: KymipyBaHHS TOCTPOTO Hamamy
(apTpuTy): 3aCTOCOBYIOTHCS HECTepoimHi mpoTm3amanbHi 3acodm (HII3II),
KONXIIMH a00 TIJIIOKOKOPTHKOimu. KIFoYoBMM MOMEHTOM € IIBHAKICTBH
MOYaTKy MpUHOMY — MpoTsIrom nepmux 12—24 rogus. Jpyruit: ypaT3HIDKy-
anpHa Teparnis (Y3T): cpsMoBaHa Ha TOCATHEHHS I[LIbOBOTO PIBHS CEYOBOI
KHCIJIOTH B cHUpOBaTii KpoBi (<360 MkMoub/i1). OCHOBHHMHU ITpenapaTamMu €
IHT10ITOPY KCAHTHHOKCHUIA3H (aJI0mypuHOI, (heOyKCOCTaT) Ta YPUKO3YPHKH.

Y po0oTi eTanbHO MPOaHANi30BaHO «CTYICHEBUN» MIIXiA JO MpHU3HA-
YEeHHS AJIONyPHHOIY: MOYMHAIYN 3 HU3bKHX 103 (100 Mr) 3 mocTymoBoio
TUTPALIEIO, IO JJ03BOJISIE YHUKHYTH IapaJ0KCAIFHOTO 3arOCTPEHHS apTPUTY
Ha M0YaTKy JIKyBaHHS.

VY Mexax AOCITIKEHHS NMPOBEICHO MAPKETUHTOBUII aHAIII3 aCOPTUMEHTY
nikapcbkux 3aco0iB 3a ATC-rpymoro M04A «IIpotunogarpudni 3acoOm.
BcTaHOBNEHO, 110 PUHOK NPEICTaBICHUH SK BITYM3HSHUMH, TaK 1 1HO3EM-
Humu BupoOHMKamu (Himeuunna, ®panmis, Iumis ta in.). JomiHyrouy
MO3MINI0 32 00CATaMH CIIOKUBAaHHS 3aiiMae AJIOMyPHUHON 3aBISKHA CBOIN
I[IHOBIM JTOCTYMHOCTI Ta BKJIFOUCHHIO JIO TMPOTOKOMIB JiKyBaHHI. Dedykco-
crar (mpenapartu «AzneHypik», «Edcrat) TOIO) MO3HUIIOHYETBCS K OiIbIT
Cy4YacHMH Ta MOTY>XHHMH 3aci0 s Mali€HTIB 13 HEMEPEeHOCHMICTIO aJomy-
puHONY abo mopymeHHsAM (yHKIIT HUPOK, NMpoTe HOro yacTtka oOMexeHa
Buoo BapricTio. Konxinne («Konxikym-J{ucriepT») 3alummaeTsest crieu-
(hivHIM 3aCO00M «IIEPIIOT JIHID IS JIKYBaHHA Ta MPOQITAKTUKA TOCTPHIX
HamajiB, MpPOTE€ BHMAara€ CyBOPOTO JOTPHUMAaHHsS MO3YBaHHS 4YEpe3 PH3HUK
TOKCHYHOCTI.
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Bax1Boro 4acTHHOIO POOOTH CTAJIO COLIOJIOTIUHE JOCIiKEHHS (aHKe-
TyBaHHsI) BiJIBillyBauiB anTek. BusiBieHO HU3KY 3akoHOMipHOcTe. Huzbka
o0i3HaHiCTh: Oam3bko 45% omnMTaHMX HE 3HAIOTh MNP0 HEOOXiTHICTH
MOXHUTTEBOTO TPUHOMY YpaT3HWXKYBaJIbHUX 3aco0iB. Ilomunmkm B mieri:
0araro marieHTIB IrHOPYIOTH BIUIMB (PPYKTO3M Ta ajJKOrONIO Ha pPIBEHb
ceuoBoi kucinoT. CaMOJKyBaHHS: BEJIMKA YacTKa IAI[iEHTIB 3JI0BXXHBAE
HIT3II 6e3 3axucTy cIm30BOi OOOJOHKH MUTYHKY Ta 0€3 KOHTPOIO (PYHKII
HHUPOK.

3a pesympTaTaMu JOCIIIKEHHS OyB po3pobineHmiaAnroput™ ¢dapma-
HEeBTHYHOI OomiKH. KOHTPOJIE MUTHOTO PeXHUMY: IPUHOM aJOMyPHHOIY Mae
CYNIPOBO/IKYBAaTHUCSI CIIO)KMBAaHHIM BEIMKOI KUTBKOCTI BOIM (HE MeEHIIE
1,5-2 n/noby) mnsa 3anobiraHHs YTBOPEHHIO KaMmeHiB y Hupkax. [lonepen-
JKEHHSI TIPO B3a€MOJI{: pO3’SICHEHHS MIOA0 HEeOEe3MeKU MOEJHAHHS aloIly-
PHHOIY 3 aMIIIWIIHOM (PU3WK BHCHUIIaHb) a00 a3aTionpuHOM (ITiABUIIEHHS
TokcnyHOcTi). Yac mpuiioMy: peKoMeHAamii o0 INpuiioMy mpemnapariB
TICIIS 1K1 JUTS 3MEHIIICHHS moipa3HioBanbHOi aii Ha [IIKT.

BucHoBku. BcraHoBieHO, IO Mmojarpa € MporpecyloyrM CHCTEMHHM
3aXBOPIOBAHHSM, JIIKYBaHHS SIKOTO MOTPEOYE TPHBAIOTO KOHTPOJIO PIBHS
ceqoBoi kucaoTH (<360 MkMOoib/1). OCHOBHUME Oap'epaMu IJIst OTy>KaHHS €
HU3BKHAN KOMIUIAECHC TAII€HTIB Ta HEJOTPUMAHHS TIETHIHUX PEKOMEHIAMIN.
dapManeBTHYHUI PUHOK YKpaiHM TPOIMOHYE JOCTATHIA aCOPTUMEHT
MPOTUIOAATPUYHUX 3ac00iB (TIepeBaKHO alomypuHON Ta (edykcocTar).
BiTun3HsiHI BUPOOHHMKM JOMIHYIOTH Y CErMEHTI JOCTYIHHX T'€HEPHUKIB
AJIOIYPHHOITY, IO 3a0e3Meuye eKOHOMIUHY TOCTYMHICTh Teparii. [IpoBizop
BiZIirpa€ KIIOYOBY pOJb y JIKyBaHHI, pO3'ICHIOIOYM IMAli€HTy IpaBuiia
npuiiomy mnpenapaTiB (Ticas 1XKi, 3alMBarOud BEJIHMKOIO KIJIBKICTIO BOJIH)
Ta BAXIUBICTh TUTpamii 703 Uil YHUKHEHHS 3aroctpeHb. OnnTyBaHHS
BUSBIIO NeiluT 3HaHb MAIiEHTIB NpO MOOIUHI edeKTH JIKIB Ta poib
AJIIKOTOJIIO 1 IYKpy y marorenesi xsopobu. Lle oOrpyHTOBYEe HEoOXigHiCTH
po3pobku iHpopMariiiHux MaTepiamiB (ITaM'siTOK) AJs BiABiAyBadiB amTek.
[MoxpamieHHsT pe3ynbTaTiB JIIKyBaHHSI MOXKJIFBE depe3 iHTerpamio (apma-
LEBTUYHOI OITIKM B IMPOTOKOJIM PEBMATOJIOTIYHOI JOMOMOIH, IO JA03BOJHTH
3MEHIIKUTH KITBKICTh PEIUAMBIB Ta rOCIIiTaTI3aIlii.
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[IpoTsromM ocTaHHIX TPHOX AECATHIITH CTPIMKO 3pOCiia 3aXBOPIOBAHICTh
Ha HeWpoMmiko3u, Baxki iH(ekuiiHi 3axBoproBanus [JTHC. V pobori npoa-
HaJIi30BaHO HAyKOBI MyOJiKaii, IprcBsYeHi 30y AHMKaM X XBopoO. Ocod-
JIMBY YyBary MPHUJIUIEHO €TioNorii, 0COOJUBOCTSM MNaTOreHe3y, CKJIAaJHOCTI
JIIAaTHOCTUKU Ta PIBHIO JICTAJBHOCTI, OCOOJIMBO Cepel MAIi€HTIB 3 iMyHO/Ie-
dinuTHEMEU cTaHamu [1].

Hetipomikosu € cepiio3HO00 MpoOIeMOIo ISt CydacHOi MeauiuHu. [ pud-
KOBi iH(QeKIil CkIaaHO [iarHOCTyBaTH Ta JIKYBaTH, OCOOJIMBO SKIIO
Ypa)XE€HO MO30K JIIOAWHH. [0 OCHOBHMX TPYN PU3MKY HaJeXaTh Malli€eHTH
3 BIJI ra CHI/I, sixi mpoXoAsaTs XiMiOTepaIrio, Mai€eHTH 3 TeMaTOIOTi9HIMHA
po3NazaMu Ta Ti, IKi OTPUMYIOTh TpaHCIUIaHTaIio opradis [, 2]. Xapakrep
ypaxenns IIHC 3amexwuts Bim Mopdomorii 30ymauka: Cryptococcus,
Candida 3a3Buuaii ClipuYMHSIIOTH MEHIHTITH Ta MIKPOCYAMHHI HEKPO3H, TOJI
sk Aspergillus Ta Mucoromycetes BpaxaloThb BEJIUKI CYAWHH, IPOBOKYIOUH
iHCYbTH [3, 4].
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Martepianu Ta MeToau. byio npoBeeHO aHai3 HAYKOBUX MyOJTiKaIliH,
OIpalbOBaHi MaTepiajy, 10 CTOCYBAIKCS BHIIIB NATOTEHHUX TPHOIB, 30Kpe-
ma poxie Aspergillus, Cryptococcus, Candida, ta mikominern. ITpoanari-
30BaHO T'OJIOBHI TPYNH PU3UKY Ta Cy4acHI METOJH JIarHOCTHKH.

Heiipoacneprinbo3. Acnepriibo3 — 1e iHPEKIIist, CIPUYHHCHA IBLICBUM
rpubom Aspergillus. Lleii rpubok Mmaibke HEWIKITUBUI 1S 3I0POBUX
monen. Y mroelt 3 mocnabieHHM iMYHITETOM MPEICTAaBHUKH MOXKYTh OyTH
erioyorivHUMH areHTaMu Miko3y [5]. IlepmodeproBo iH(MIKYIOTBCS JIETeHi,
omHak y 40% XxBopuX pO3BHBAIOTHCS mMosanereHesi iHpekuii [6]. Bix 10
o 20% marienTiB aemMoHCTpyoTh ypaxenHs [[HC mim gac iHBa3MBHOTO
acneprinbo3sy [7]. [adekuis Moke CIPHIUHATH OTUT, CHHYCHT Ta MacCTOiJHT,
a TaKoX MOLIMPEHHS TPUOKOBUX €JIEMEHTIB y MO30K, SIK HACJIIOK TpaBMHU
yepera abo HeHpOXipypriuHOTro BTpyUYaHHSI.

Jnst niarsoctuku 3actocoByethes [P 3 meroro BusiBennst JIHK rpubis
y Gionoriganx piguHax. MPT rosoBHOro Mo3Ky /103BOJIsIE BUSIBUTH a0CLIECH,
CXO’i Ha rapMaTHe PO, BOTHHIIA IHPAPKTY ad0 MIKOTHYHI aHeBpU3MH [7].

Kniniyno Helipoacnepriinbo3 NposBISE€THCS: HEBPOJIOTIYHUM Ae(DIilIUTOM,
JIMXOMAHKOI0, TOJIOBHUM 00JIeM, TIOB’sI3aHUM 3 abciiecamu, cymomamu [7, 8].

3aneXHO BiJ THUILY aclepriibo3y, JIKyBaHHS MOXE BKIIOYAaTH CIIOCTEpe-
JKEHHS, IPOTUTPHUOKOBI TIpenapaTH, PiIKo Xipypriudi BTpy4yanss [8].

KpunrtokokoBuii MeHiHroenuedamit. HaimomupeHiiow rpuOKoBOO
inpekuiero [THC y cBiTI € KpUNTOKOKOBHH MeHiHroeHuedaiT. 3axBopro-
BaHHS CIIPHYUHIOE IpikmKenoniouuit Cryptococcus neoformans, 1mo Mosxe
MOTPAIUISITH B OPraHi3M JIIOAWHHM 4Yepe3 BAMXaHHs rpuOKoBoi criopu [9].
UYepes JereHi matoreH iHOAI TOTpamisie B KPOBOTIK 1 MOIIMPIOETHCS
no oprauizamy, 3okpema B IIHC. I'pu0 cnpuumHIOE 3amajeHHs MO3KY
Ta HaBKONMUINHIX TKaHWH [10]. KiiHIYHO 1€ MPOSBISETHCS TOJIOBHIM OOJIEM,
JIMXOMAaHKOI0, 9aCTO CKYTICTIO i Ta OmoBaHHsAM. EHnedanitHuii komo-
HEHT NPHU3BOINTH 10 KOTHITUBHUX PO3JIaiB.

JiarHocTyBaTH KpPHUIITOKOKO3 MOXKHA 3a JOIMOMOTOIO JIFOMOaIbHOT
myHKii. [Ipym qanoMy 3aXBOprOBaHHI THCK CIIMHHOMO3KOBOI PiAMHU MOXeE
OyTtu BucokuM. MPT Moske He moka3atu 3MiH, OJJHAK MOXX€ OyTH IPHCYTHS
nyxyauHa. [TarieHTH Takok MOXKYTh 37aTH aHaJi3 KPOBI Ha KPUITOKOKOBHI
antureH [10].

Myxkopmiko3. Mucormycosis, me mBHIKO MpOrpecyrda piaKicHa omnop-
TyHICTHYHA iH(]EKIis ma3yX Hoca, MO3Ky abo JiereHb, CIPHUYMHEHA MIKO-
mineramu [11]. PiBeHb cMepTHOCTI 3aXBOpIOBaHHS JyXe BHCOKHH. [ pubu
BpPaXXalOTh MO30K a00 BaKJIMBI KPOBOHOCHI CYyIMHH MO3KY, IPH3BOASATH
JI0 HaOPSIKy HEPBIB.

30y JHUKH 4acTO 3yCTPIHalOThCsl B OPTaHIYHMX pemTKax. SK 1 y BUNaaky
HEHpOMIKO3iB, OO TpPymH pPH3UKY HaIeXarb JIOAX 3 IOcCIabIeHnM
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iMmyHiTetoM. Haiinommpenimow ¢opmoro iHBa3ii € pHHOOPOITANIBHO-
nepeOpaibHUI MyKOPMIKO3.

Jlo cuMNTOMIB BiHOCATBH: HAaOpsK 1 BUMMpaHHS OYel, TEMHI HIKIpKU
B HOCOBI IOPOXXHUHI, 3MiHa TICHXIYHOTO CTaHy, TOJIOBHHU Oulb,
JIMXOMaHKY, OYEPBOHIHHS LIKipH HaJl ITa3yXaMH Hoca.

CkyagHicTh JIKYBaHHS HOJATAE€ B TOMY, IO XipypridYHO BHIAJISIOTHCS
YpaKCHHI MEpTBi TKAHWHHM, L€ 4acTO IPH3BOIUTH O CHOTBOPECHHS, aDKe
MOJXYTbh BUIAJLITHCS HOCOBA NIEpETHHKA, opOiTa 9u migHeOinHs [11].

Heiipoxanauao3. Candida € egeMeHTOM HOpPMaIbHOI MiKpO(IOpH
IUTYHKOBO-KHIIIKOBOTO Ta CEYOCTATEBOTO TPAKTy po3MipoMm Oimst 20 MKM.
TpamnseTnces, M0 MCEBAOMINIETH MTEPETHHAIOTh MEXI 1 MOTPAIUISIOTH B KPOB,
MOXYTh 3aKyIOpIOBAaTH aprepioiu rojoBHOro Mo3ky. Kanmmmo3z IHC
e piAKicHe 1 ayxke cepilo3He 3aXBOPIOBAaHHS, CIPUYMHEHE, 3a3BHYAM,
C. albicans. 3akymopkd mpu3BOIATH 0 BOTHHUINEBOI immemii Ta iH(papKTiB
TOJIOBHOTO MO3KY, a0cIieciB Ta rpanyisoMm [ 1, 2].

OcranHiMH pokamu BUsBIeHO, mo C. albicans, mpoHUKaOYM B MO3OK,
MOJKE CHPUYHHUTH aMeOOTOIi0HI OJIAIIKY, MOAIOH] O THX, IO IpUTaAMaHHI
XBOpoOi AJjpmreiiMepa Ta IHIINM HEHPOAETCHEPATUBHUM pPO3JIaJaM.
OTtpuMaHi JaHi CBiqYaTh: MOTPAIMBIIN B MO30K, TPHOOK MOXE aKTHBYBAaTH
JIBA MEXaHI3MH: OJTUH CTUMYJIIIOE€ iIMYHHI KJIITHHH, SIKI IPUTHIYYIOTh TPUOKH,
BKJIIOYAa€ TPHOKOBHUI (hepMEHT ITiJl Ha3BOIO Saps, 110 poOUThH Oap’ep moaar-
KOBO HETepMETHYHHMM, a IHIIMH MeXaHi3M, BKIIOYAIOYM IHIIY TIPHOKOBY
cekpertito, ix Bupasie [12, 13].

Jns  miarHOCTUKM BHKOPUCTOBYIOTH CIIMHHOMO3KOBY pinuny, [1JIP
Ta aHaNi3 Ha AaHTHUTLIA, JIKyBaHHS 3AIHCHIOETHCS HPOTUTPUOKOBUMHU
npenaparamu [14].

BucHoBku. JlociipkeHHS MATBEPIDKYE MO0 HEHPOMIKO3M CTAHOBIATH
cepiio3Hy 3arposy Julsl Hali€HTiB 31 claOKUM IMyHITETOM, MalOTh BHCOKY
CMEpTHICTb. BOHM € NOmMpeHnMH y NOBKLLI, ajie JUIs 3[J0pPOBHX JIHoAeH
pusuky  MiHiManbHI. CKIAAHICTH JIIKyBaHHS 3YMOBIIEHAa CIEIH(]iKO0
MaTOT€He3y Ta 1HOAI CKIAJHUMH XiPYPTiYHHMH BTPYYaHHSMH UISI BUAA-
JIeHHs] MepTBUX TKaHuH. EQexktuBHa 6opoTh0a 3 Helipomikozamu MoTpedye
BIOCKOHAJIEHHA METONIB JIarHOCTUKM Ta BHCOKOI KIIHIYHOI NUJIBLHOCTI
IIOZI0 TPYII PU3UKY [UIS 3HUKCHHS PIBHIB CMEPTHOCTI 1 1HBaJIiAM3ALIi].
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VY mepion pocificbko-yKpaiHChKOi BIHHM OJHHM 3 BaXKJIMBHX 3aBIaHb
CHCTEMH OXOPOHH 3/I0pOB'sl € MOBEPHEHHS BifICEKOBOCIYXOOBIIB 31 CKJIaI-
HUMH TICHXOEMOLIHHIUMH CTaHaMH a00 JIOKaJbHHMH YPa)KCHHSIMH T'OJIOB-
HOTO MO3KY [0 CIyXOH, CoIianbHOro >KHUTTS W pomuHn. OCHOBHUMHU
BUKITMKAMH U YKPaiHCBKOI CHCTEMH OXOpPOHH 3IIOPOB’S CTana crenudika
BIHCHKOBOI TpaBMH; CTpPIMKE 3pPOCTaHHS KUIBKOCTI TMAlliEHTIB 31 CTpec-
acoIiifOBaHUMH, TPUBOXKHUMH Ta JISIIPECUBHUMH PO3JIaJaMH; JTOBrOTpUBAIIE
BITHOBJICHHSI BIHCHKOBOCIIY)KOOBIIIB 31 CKIQJIHAMH IICHXOCMOIIHUMHU
CTaHaMH Ta JIOKAJbHUMH YPaXCHHSIMHU T'OJIOBHOTO MO3KY.
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AXTyaJIlbHUM JJ1s1 YKPaiHCHKOT CHCTEMH OXOPOHH 370POB'S € 301IbILIEHHS
KUJIBKOCTI TaLli€HTIB 3 JIOKQIBHHUMH YP@)KEHHSAMH TOJIOBHOTO MO3KY
(30KpeMa BHACHIJOK MIiHHO-BUOYXOBHX TpaBM), sKi MOTpeOYIOTh HEHpo-
TICHXOJIOTIYHOI JIIarHOCTUKM Ta Kopekuii. CuTyanist ycKiIagHIoeTbes (GeHo-
MEHOM TPHXOBAHOTO KOTHITUBHOTO AE(DIIUTY, KOJIU MMOEAHAHHS YUCICHHUX
JIETKUX YeperHO-MO3KOBHX TPaBM 3 XPOHIYHUM BHCOKHM PIBHEM CTpecy
(BHACTIIOK TIEPEKUTUX EKCTPEMATBFHUX CHUTYaIill) CIPHYUHSE CTIHKI MMOpy-
IICHHS BUKOHABYMX (DYHKIIiH, yBard Ta mam'sti y BifickkoBux. Lle 3HMKYE 1X
e(eKTUBHICTD IIiJ] YaC BUKOHAHHS CIYy>)KOOBHX OOOB'S3KiB i MOXE CIpHY-
HUTH 30UIbIIeHHST OOMOBMX BTpaT. BpaxoByuM BIifCYTHICTh BHUANMHX
(hi3MYHUX YIIKOIKEHb, BICHKOBOCITY>KOOBIII HE 3BEPTAIOTHCS IO JiKapiB
3a JIONOMOrol0, BianoBigHo ¢akt orpuManHs MBT He BimoOpaxaerbcs
y TepBHHHIH KapTui nopaneHoro. lle He n03BoJsIE OTPUMAaTH HaJISKHY
MEIMYHY JOIOMOTY Ta 3yMOBJIO€ 3HIDKCHHS BUIIUX TCHUXIYHUX (DYHKIIIH.
MynbTUMOANBHAN  TIpOCTip (KiMHATa) MO3BOJISIE BHABUTH KOTHITHUBHI
nedimuTH depe3 CIIOCTEPEeKeHHS 3a pEakIi€lo MamieHTa Ha J1030BaHi
CCHCOPHI CTHMYJH, IO € JJOJATKOBHUM JIarHOCTUYHHM IHCTPYMEHTOM
Yy pyKax KIIHIYHOTO IICHXOJOTa, CIiemiaicTa 3 Heliponcuxoorii. Lle mo3Bo-
JIUTh CBOEYACHO 3alPOIIOHYBATH Ta IIPOBECTH MIPOTpaMy IX KOMIIEHCal.

BripoBamkeHHS B MOBCSKACHHY NPAKTUKy MEAWYHUX 3aKIaliB MYJbTH-
MOJIaJIBHOTO CEHCOPHOTO MPOCTOPY (KIMHATH) — 1€ OJIMH 31 CII0CO0IB MOKpa-
IIUTH SIKICTH JOMOMOTH BIMCHKOBHM Ta NpPUIIBHIMIMTH iX BiIXHOBICHHS.
Bin amantoBaHuii a1 poOOTH 3 BeTEpaHaMH, BiHCHKOBOIIOJOHCHHMH,
BIHCBHKOBOCITY>KOOBIISIMH, CHIBpOOITHUKaMu mifgpo3nuniB cuctemu MBC.
BukopucranHsi MyJIbTUMEIIHHUX TEXHOJIOTIH JEMOHCTPYE €(EKTUBHICTh HE
JIUIIE TIPU CTPEC-acOMIHOBAHUX PO3NIajax, CTaHAX MiJBHINCHOI EMOIIAHOT
Harpyru, HeKOHTPOJILOBaHIN arpecii, a if IPH CTPYKTYPHHUX MOIIKOKEHHIX
MO3KY, OTPHUMAaHHX y XOAi OOHOBMX aiHi; (QyHKIIOHAIBHUX ITOPYLICHHIX
MO3KY Ha ()OHI XpOHIYHOTO BHCOKOT'O CTPECy; OpraHiYHUX JIOKAJIbHUX ypa-
JKEHHAX MO3KY; (AaHTOMHHX OOJISIX TicTs aMITyTarlii KiHIiBok [ 1, c. 654].

IIpn cTBOpEeHHI MYyIBTHMOZAIBHOTO MPOCTOPY Yy MEAWYHOMY 3aKiasi
Tpeba po3poOUTH TaKy (GYHKIIOHAJILHO-IIPOCTOPOBY apXiTEKTypy, KOTpa
BUpIIIyBaTUME MaKCHMyM NPaKTHYHHX 3aBaHb. J[OLIIBHO HOE€JHYBaTH
CEHCOPHI 30HH IS BCEOIYHOTO BIUIMBY HA OPTaHU YyTTS (IO3BOJISIE JOCATTH
OiIbII BUCOKOTO DIBHS IICMXOEMOIiIHOT cTabinmi3amii 32 MEHII MPOMIKKH
4acy) 3 MyJbTU(QYHKIIOHATHHUMHU AUITHKAMH I HEHPOIICHXOIOT1YHOT
peabiniTarii, MpoBEJCHHS MCUXOKOPEKIIHHOI poOOTH, a TaKOX TPEHYBaHHS
po3cimabieHHs] SK BaXJIMBOTO TEPANeBTHYHOTO EJIEMEHTa MpH CTpec-
acorifoBaHux posnanax, 3okpema, npu IITCP [2, c. 343]. IIpu npoekTy-
BaHHI MYJIBTUMOJAIBHOTO IIPOCTOPY BaXKJIMBO BPaxOBYBATH MOKJIMBOCTI
HOro BHKOPHCTaHHS JIOABMH 3 OOMEKEHOI0 PYXJIHBICTIO, B TOMY YHCIi
KOPHCTYBa4aMH Kpiciia KOJiCHOTO.
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CuHeprisi KOHTPOJILOBAHOTO CEHCOPHOI'O BIUIMBY 3 IMEPEIOBUME HEHPO-
MICUXOJIOTIYHUMH TEXHOJIOTISIMU JI03BOJISIE CKOPOTUTH TEPMIiHH peadiniTamil
BIHCBKOBOCITY>KOOBIIIB 31 CKJIQJHUMHU IICUXOEMOIIHHUMH CTaHaMH Ta JIO-
KaJIbHUMHU YPaXXEHHAMHU TrojIoBHOro Mo3ky Ha 20-30% [3, c. 54]. Buxo-
puctanHs moAcHHOI 30-XBUIMHHOI MYJIBTHCEHCOPHOT CTUMYIISILIi TPU3BO-
JUTh IO 3HIDKCHHS MEJMKAMCHTO3HOTO HABAHTAXXCHHS Yy JCSIKUX TPYII
TAIIEHTIB, OCKUJIBKU CTa01Ii3allis ICHXOEMOLIHHOTO CTaHy J03BOJISE 3MCH-
IIATH TOTpedy Yy CeNaTHBHHUX Ta 3HEOOMOBaNbHHX mpemaparax mo 40%
[3, c. 55]. KpiM 1poro ICHXOJNOTiYHO CTaGilbHI MAIliEHTH IIBHIIIE
OIIy’KyIOTb 1 MEHIIIE CXWJIbHI O BUHUKHEHHS YCKJIaIHECHb.

I'miboka penakcariisi, sKa IOCSTA€ThCSA 3aBISKH BceOIUHIM poOOTi
3 OpraHamMM 4YyTTiB Y MYJIbTHCEHCOPHOMY MpOCTOpi (KIMHATi), 3MEHIIye
piBEHb HEKOHTPOJILOBAHOI arpecii. SIk CBiMYaTh PE3yJIbTATH MOCIIIKCHHS
[4, c. 115-125], BuUKOpUCTaHHS KEPOBAHOI'O CEHCOPHOI'O BIUIMBY 3HUXKYE
MIOKa3HUKH arpecii, THIBy Ta IOB'S3aHOTO 3 HUMH (i310JIOTIHHOTO CTpecy.
Ha mouaTkoBOMy erami y9acHWKH JEMOHCTPYBAIM CEPEIHI MCHXOIOTIUHI
moka3Huku 40,14 ta ¢izionoriyni mokasHUKU 42,25, Mo BKa3ye Ha 3HAYHY
JIpaTiBIMBICTH, arpeciro, THIB Ta MiABHIICHI cTpecoBi peaktii. Ilicmsa mBox
MICSIIIB MYJIBTUCEHCOPHOI CTUMYJISIIi IICHXOJIOTIYHI MMOKA3HUKH YYaCHUKIB
sammwmcsa 1o 37,40, a ¢izionoriuni — mo 39,50, mo cBigUMTH TPO TOKpa-
IIEHHsI HACTPOIO Ta 3HWKEHHS (i310JIOTIYHOTrO CTpECy.

CTBOpEeHHSI Ta BUKOPUCTAHHS MYJIBTHMOJATBHOTO CEHCOPHOTO IPOCTOPY
JIOJTATKOBO 3a0e3medye:

- [MomonaHHs KPUTHYHHMX CTaHIB: INBUIKS BHUBCJCHHS TMAIIEHTIB
31 cTraHy 0OMOBOTO TPAHCY Ta TOCTPOTO CTPECY U BCTAHOBICHHS KOHTAKTY
3 JiKapeM.

- 30inblIeHHS e)EKTUBHOCTI NICUXOKOPEKIIi: KepOBaHUH CEHCOPHUIA
BIUIMB J03BOJSIE€ IIBHAIIE OOIMTH ICHXOJOriudi 3axucrtu. IlamieHT crae
OUTPII BiAKPUTHM MJIS TICHXOJOTa, [0 O3BOJSAE Ji3HATHUCh IIPO HOTO
peasbHi MPOOJIEeMH Ta MPOBECTH OIbII €PEKTHBHY MCHXOKOPEKIIIIO.

- PoGota 3 (aHTOMHUMHU OOJSIMH: HEHPOIICHXOJIOTIYHI METOIUKU
y TIO€HAHHI 3 Bi3yalbHUMH MPOCKITISMH JUTSI aKTHBAIlli HEHPOILIaCTUIHOCTI
«IepenrCcyTh» KapTy OO0 y MO3Ky, IMOJETIIyIOYd CTaH MAaIlieHTiB
3 aMITyTaI[ISIMH.

TakuM 9UHOM, BUKOPUCTAHHS MYJIBTUMOJAIFHOTO CEHCOPHOTO MPOCTO-
Py CHpHsE PETYIIOBAHHIO E€MOIliH, PO3BUTKY CaMOKOHTPOIIO Yy BiliCBKOBO-
CIIy>)KOOBIIIB Ta TO3WTHBHO BIUIMBA€ Ha 3arajbHE BPAXCHHS BiX TOCIII-
Tamizamii Ta o0OCTaHOBKY Yy BimmiteHHi. IHTeHcudikamis peabimitarii
HE JIMIIEe TOKpAIlye SKICTh XHUTTS BIHCHKOBOCIY)KOOBIIIB, a W IO3BOJISE
ONTHUMI3yBaTH BHKOPHCTAaHHS PECYpPCiB MEAWYHHX 3aKJaIiB depe3 CKOpo-
YeHHsI TEPMIHIB rocriTaiizamii. 3aBASKM IOEIHAHHIO KOHTPOJILOBAHOT'O
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CCHCOPHOTO BIUIMBY 3 HEHPOIICHXOIOTTYHUMHU TEXHOJOTIIMH MOYHA JIOCST-
TH CYTTEBOTO TPHIIBUALICHHS MPOLECY BIAHOBICHHS MPH CKJIAJHHUX
MICUXOEMOIIIHHAX CTaHaX Ta JIOKAIBHUX YPAXKEHHSAX TOJOBHOTO MO3KY MpU
30epeKeHHI HOTro BUCOKOI pe3yIbTaTHBHOCTI.
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ANALYSIS OF THE EXPRESSION OF CYCLIN D1
AND P53 MARKERS IN NOT OTHERWISE SPECIFIED
COLORECTAL CARCINOMAS

AHAJII3 EKCIIPECITI MAPKEPIB ITMKJITH D1 TA P53
Y HECIIEHU®IKOBAHUX KOJIOPEKTAJIbBHUX KAPIIUHOMAX

Kharkhalis I. K. Xapxadic I. K.
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Associate Professor at the Department doyenm Kagpeopu anamomii Boounu
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Beryn. Konopexransamii pak (KPP) € omHi€ero i3 HAWOUIBII TOITHPEHUX
OHKOTIATOJIOTIM CHOTOJEHHS 1 3aiiMae MPOBiAHE MiCIle cepejl MOKa3HUKIB
3aXBOPIOBAHOCTI W cMmepTHOCTI B YkpaiHi Ta cBiTi. 3a manumu Hario-
HAIILHOTO KaHIep-peecTpy YkKpainu, craHoMm Ha 2023 pik, 3aXBOPIOBaHICTh
Ha KPP B Ykpaini cranoBuTh 37 HOBUX BumnaakiB Ha 100 Tuc. HaceneHus [1].
KKP — ne 3no0sKicHa MyXJIHMHa, sIKa PO3BUBAETHCS 13 3aJI03MCTOTO EMITENII0
CIIM30BOT OOOJIOHKM TOBCTOI Ta MPAMOi KHIIOK 1 MPU MIKPOCKOMIYHOMY
JTOCTIIKCHHI TPEICTABICHA PI3HUMHE TiCTOJIOTIYHAMH BHJIAMH aJCHOKAPITH-
HOM (AK).

Hecnerudikosana amenokapiaoma (NOS AK) (not otherwise specified
carcinoma, srinno WHO xmacugikariii myXJuH OUTYHKOBO-KHIIIKOBOTO
TPaKTy, I'ATUi meperasia) [2] MophoTOTidHO XapaKTepH3yeThCS MPOIyK-
LI€I0 IO3aKIITHHHOTO Ta BHYTPINIHBOKJIITHHHOTO CIHM3Yy, aje Ha3Batu Il
MYIMHO3HOK HEMOXIIUBO, OCKUIBKH MISTHOK, IO MPOAYKYIOTH 1 MICTATH
ciau3, meHme 50 % MyxJIMHHOT TKaHWHH, a TaKoX HE Ma€ TUIIOBUX MOP-
(HOJTOTIYHUX O3HAK IHIMUX TiCTOJOTIYHUX BUJIIB aJCHOKAPIIUTHOM.

Cepen npuunH po3Butky KPP € myranii B reni TP53, siki npu3BoasTh
JI0 YTBOPEHHSI OHKOTeHHUX (popM Oijka 3 BrpaToro ¢yHKUil pS3 i, sIK Haci-
JIOK, KJITHHHUH LUK CTAa€ HEKOHTPOJIBOBAHHWH, IOPYIIYETHCS AarornTo3,
KIITHHY 3 MYTaLisIMA OE3KOHTPOJIBHO AUIATHCS, IO MPHU3BOAUTH /10 BUHHK-
HeHH 3510aKicHuX myxiuH [3]. Huxiia D1 — ne takox Ou10K, sSIKuit perymoe
KIIITHHHUHN OUKJ, BBAXXAETHCS OPaiBEpOM PO3BHUTKY paky, a HOro HaaMipHa
ekcrpecis € TunoBoro st KPP [4].

Tomy BHBUEHHS CTyIIeHs ekcrpecii MapkepiB p53 Ta mukimia DI e Bax-
JIMBUM JUIsl BU3HAYEHHsI POTHO3Y Ta nporpecyBanHs KPP.
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Merta nociizkeHHsl. AHali3yl0ud pPe3yJbTaTH IMYHOTICTOXIMIYHOTO
JociipkeHHst  rictosoriunux npenapatie. NOS  AK  ToBcToi  KHMIIKH,
BCTAHOBUTH OCOOJHMBOCTI ekcrpecii mapkepiB p53 Ta mukiain DI, mo0
MOJICpPHI3yBaTh Ta CUCTEMATH3YyBaTH TAKTHKY IMyHOTICTOXIMIYHOTO aHATi3y
OionciifHOro MaTepiaxy XBOpHX i3 JaHOIO IATOJOTIERO.

Mertoan Ta matepiaau. IlpoaHarnizoBaHo pe3ynbraTH OiomCiifHOTO
micIsonepamifHoro Matepiany 37 TaIli€HTIB, Y SKUX OyJO IiarHOCTOBaHO
KPP. [Ins TicTONOTIYHOTO Ta iIMYHOTICTOXIMIYHOTO MJOCHIIKEHB OYII0
3a0paHO NIMaTOYKHM TKaHWHH ITyXJIMH Ta TKAHUHU KPaiB pe3eKuii BUIBHUX
BiJl MyXJIMHHOTO pocTy. I3 3abpanoro marepiaxy OyJi0o BUTOTOBIIEHO TiCTOJIO-
Ti4HI TpernapaTy 3a0apBJICHHI TeMaTOKCHIIIH W €03MHOM [5] Ta MpOoBeIeHO
iMyHOTricTOJIOTiYHI peakuii 3 mapkepamu pS53 ta nukiain D1. Pesynbratu
peaKIliil OI[iHFOBAJIMCS 3TiHO PEeKOMEHAAIliN psxy aBTopiB [6, 7]. 'icTono-
TYHUH aHai3 MoKa3aB, 10 19 BUMAIKIB KOJIOPEKTAIBHUX KapIUHOM
npencraeneri NOS AK ToBcToi kumiku. /i1 BU3HAYCHHS BIICOTKY SICPHUX
peakuii 3 Mapkepamu p53 Ta mukiaiH D1 B anammaszoBanux kmitnHax KPP,
Oyyo 3acTOCOBaHO aBTOMAaTHM30BAaHMH IMiApaxyHOK 3adapOoBaHMX sep
nomatkom ImmunoRation mratpopmu Fiji. 3 oTpuMaHUX TOKa3HHUKIB
ekcrpecii mukiminy D1 Ta oHKONIpOTETHY p53 Y KIIITHHAX CIM30BOI 000JIOHKH
TOBCTOI KHIIKH BUTBHOI Bifl MyXJIMHHOTO POCTY Oyio c(OpMOBaHO KOHT-
POJIBHY TPYIy Ul IOpIBHAHHA 3 MOKAa3HMKAaMH BUSBICHHMH P aHANi3i
tkaHuHU NOS AK TOBCTOI KHIIIKH.

Pe3yabraTu gocaimkenHs. [IpoBiBIIM iIMyHOTICTOXIMIYHE JOCIIIKEHHS
CIIM30BOT OOOJIOHKHM TOBCTOI KHIIKH JJISi BU3HAYCHHS XapakTepy eKcrpecii
MmapkepiB p53 Ta mmkniH D1 y TkaHuMHI BUIBHIH Bij MyXJiMHH, OYJO
JIlarHOCTOBAaHO iHTpaHyKJeapHy ekcrpeciero ukiainy D1 B mexax Bix 10%
110 35% sipepHUX peakuiil Ta MUKHUN THIT eKcrpecii OHKonpoTeiny pS3, skuit
KOJINBaBCs B Jiama3oHi Big 5% mo 9% 3adapOoBaHuX siep.

[Tpn imyHOTiCTOXIMIYHOMY JOCHTI/DKEHHI ekcnpecii nukiminy D1 BusiBu-
nocs, mo 78,95% (15 Bumaakis) NOS AK Manu THHOBI BHYTPIiLIHBOSACPHI
peakuii i mmme y 21,05% ( 4 Bunmaaku) Oyio BUSBIEHO abepaHTHY €KCIIpe-
cito nukininy D1. HerumoBa ekcnpecis nukiiny D1 mposiBunacs sepHO-
[UTOILIa3MaTHYHUMH, sipepaumu dot-like Ta muTomasMaTHYHIMU 3 TOPOK-
HIMH SIpaMH PEakifisiMH, sIKi HE CIIOCTEPIralucs y KIITHHAX CIH30BOI
00OJIOHKM TOBCTOI KHIIKM BUIBHOI Bl MyXJHMHHOTO pocty. OuiHIo0uu
cepenHiil BincoTOK 3adapOoBaHMX KIITHH mpu ekcnpecii nukminy D1,
BCTaHOBJEHO, Mo 57,89% BunankiB NOS AK ToBCTOT KMIIKHM XapakTepH-
3yBalics HU3BKUM piBHeM ekcmpecii nukiiny D1 (<25% 3adapOoBanux
kimituH) 1 42,11% NOS AK manu BHCOKHMI piBeHb eKcHpecii IUKIIHY
D1(> 25% no3ntuBHUX peakuiil B kiaiTnHax KKP).

JlocmimKyodn eKCIIpecito OHKOMpPOTEeiHy pS3 BcTaHOBIECHO, MO 63,16%
(12 Bumaakie) NOS KONOpEKTaIbHUX KAPIHUHOM XapaKTEPU3yBaUCs
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MYTaHTHHM THIIOM eKcrpecii p53, sKuil POosSIBUBCS a0COIFOTHO HETATHBHOIO
SEPHOI0 PEakli€lo Ta BiICOTKOM 3adapOoBaHMX sijep, SKUH CTaHOBUB
> 10% (mo 90,6% 3abapBieHHX saep MyXJIMHHUX KIiTUH). Y 36,84% (7 BU-
nankiB) nociimpkeHnx NOS AK Oyna BusiBneHa excrpecis mapkepy pS3, sika
KonuBajiacs B Mexax Oumbine 0, ane meHme 10% siiepHux peakuiil (Auknit
THUT eKCIpecii).

BucHoBkn. TakuM 4YHHOM, NpPOBEICHE JOCHIIKCHHS IOKA3ajo,
mo NOS AK komopekTanbHOTO (DEHOTHIY XapaKTepU3YIOThCS JOMIHY-
BaHHSIM BHYTPIIIHBOSICPHOI ekcrpecii Mapkepy mukimiH D1 HU3BKOTO piBHA
Ta MEpeBaKaHHSAM aTHIIOBOI MYTAaHTHOI eKcmpecii oHKompoTeiny p53, mio
HEoOXigHO OpaTé OO yBarwm HpU BH3HAYCHI MPOTHO3Y Ta IPOTPECyBaHHS
KOJIOPEKTAILHOT'O PaKy.
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FLOOR DYSFUNCTION DURING EXERCISE TESTING
IN POSTPARTUM WOMEN AS A CRITERION
FOR THE EFFECTIVENESS OF PHYSICAL THERAPY
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Beryn. B ymoBax Ykpainu nemorpadiuna cutyaris morpedye 30epe-
JKEHHSI Ta 3MIIHEHHS pENpOJYKTHBHOTO 3JI0POB’S >KIHOK; BIATIOBITHO
mpobieMa micaAmoNoroBux aucdyHkmii Tazooro aHi (AT) Mae ocoOauBy
MEIHUKO-COIialIbHy Bary, OCKUTBKH TaKi PO3Jaaul 3HWKYIOTh SKICTh JKUTTS,
OB ’s13aHi 3 OOMEXeHHAM (Di3MYHOI aKTUBHOCTI, 3HIDKEHHSIM CEKCYyallbHOTO
Oyarornosy4dsi Ta PU3UKOM IMPOIPECYBAaHHS IPOJAINCY Ta30BHX OpraHiB
[2, c. 2005].

Oiznuna Tepamisi (OPT) € KOMIHOHEHTOM KOHCEPBATHBHOTO JIIKyBaHHS
JucyHKLIH TazoBoro nHa. BoHa BKiIo4ae crnenianizoBaHi BIIpaBU JUIst
M’5I31B Ta30BOTO JTHA, O10JIOTTYHHIA 3BOPOTHHUH 3B’ SI30K, EIEKTPOCTUMYJIALIIIO,
KiHe3ioTepartito, MiodaciiaibHi TEXHIKH, AUXalTbHI Ta NOCTYpaJIbHI KOPEKLil
tomo [1, c. 715-720; 5, c. 183—121]. OcobnuBOi akTyampHOCTI HaOyBae
TTICIISAIIONIOTOBUI  TMepiof], KOJIM 3aKJIaJaloThesl TEPEAyMOBH  I0JANIBIIOTO
(dyHKIIOHYBaHHS Ta3oBoro mHa [3, c. 226-230; 4, c. 50-55; 11, c. 47].
HecBoewacHicTp pealimiTamiifHIX 3axX0JiB MOKE TPHU3BECTH IO XPOHI3arlii
MOPYIIeHb, II0 B MaiHOyTHhOMY NOTpeOyBaTHME MEIMKAMEHTO3HOTO abo
XipypriuHOoTO JTiKyBaHHS.

MeTta Ta 3aBIaHHS 1OCJiKEHHsI: OLIHUTH eEKTUBHICTH PO3POOIICHOT
KOMIUIEKCHOI mporpamu (i3uuHOi Tepamii Ais KIHOK 3 JAUCQYHKIIE
TA30BOTO JHA 32 AMHAMIKOIO TOKa3HUKIB YJIbTPa3ByKOBOI'O TOCIIPKEHHSI.
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Metoau gociimkeHHs. Y JOCIHIIKEHHI MPUAHSIM y4acTh 218 KiHOK.
Konrponeny rpymy (KI') ckmanu 32 xinku Bikom 25,3+0,8 poku, ski He
MaJli BariTHOCTEH B aHaMHe3i Ta He XapaKTepH3yBAJIUCh JiarHOCTOBAHOIO
ATA. I'pyny 3 o3nakamu JIT/] y micnsnonoroBomy nepioni cxkiany 143 xin-
K, sIKi Oynu moxineHi Ha 1Bl TpynH (HOpPIBHSHHS Ta OCHOBHY) 3 JIBOMA
niarpynamu (1, 2) y KoxHii.

I'pymry mopisastHEs (I'TT1) cxnamm 74 xiaku BikoM 26,0+0,4 poku micis
BariHaJbHUX TOJOTIB, sIKi Oymu moxineni Ha nBi miarpymu: I'TI1 (39 xiHOK),
SKi BIJHOBIIOBAJUCH CAMOCTIHHO, 3TIAHO 3araJbHUX PEKOMCHJIAIIH
YHi}iKOBaHOTO KJIIHIYHOTO MPOTOKOJY HMEPBHUHHOI, BTOPHHHOI (cHewiaizo-
BaHOI) Ta TPETUHHOI (BHCOKOCHEIiali30BaHO1) MEAWYHOI JOTIOMOTH
«Kecapi pozrun» ta I'TI2 (35 KIHOK), SKi BIJHOBIIOBAINCH 32 PO3PO0-
JICHOI0 KOMIUIEKCHOIO MporpaMoro (i3udHoi Teparrii.

OcHoBry rpyny (OI') ckmamu 69 sxiHOK BikoM 24,6+0,7 poOKiB micis
a0JJOMIHAJIBHOTO ITOJIOrOpPO3pillIeHHs, AKi Oy/M MOJiIeH] Ha JBI MIATPYyIH:
OI'l sKi BiTHOBIIOBAJIUCH CAMOCTIHHO, 3TITHO 3arajlbHUAX PEKOMEHIAIIN
YHi]IKOBaHOTO KJIIHIYHOTO MPOTOKOJY HMEPBHUHHOI, BTOPHHHOI (cremnianizo-
BaHOi), TpPETHHHOI (BHCOKOCIICIiaJIi30BAaHOI) MEAWYHOI  JOMOMOTH
«®Dizionoriyai momorm», Ta OI'2, sKi BIOHOBIIOBAIUCH 32 PO3POOICHOIO
KOMILIEKCHOIO TIpOorpaMoro (i3W9HOI Teparrii TpuBajicTio 3 Micsli 3 3acTo-
CYBaHHSIM TEPaleBTUYHUX BIpaB (JUIS HIDKHIX KIHIIBOK, Ta30BOTO MOSCY,
Tyny0a, 3 0e31poToBuUM TpeHaxkepoM Kereins), npedopmoBaHux (izn4HUX
(hakTOpiB (MIOCTUMYJISATOP M’SI3IB Ta30BOTO JIHA), OCBITHROI'O KOMIIOHEHTY.
BuzHaueHHs1 03HaK AMCQYHKIIT M’sI31B Ta30BOTO JHA (CyO’€KTHUBHI O3HAKH,
YJIBTPa3BYKOBE JIOCII/PKEHHS TKAaHWH Ta30BOTO [HA) IPOBOIMIN Yepe3
8 TIWKHIB Ta uepe3 5 MicsAIiB micis NojoriB. Sk 00’€KTUBHUN MeETOJ
JIOCHI/DKEHHS MM 3aCTOCOBYBQJIM TPAaHCBariHaJIbHE Ta TpaHCIECPHHEATbHE
YIIBTPa3BYKOBE JOCIIKCHHS.

Pe3yabTaTn gocaimxeHHs. Y pe3ynbTaTi HIEPBUHHOTO YIETPa3ByKOBOTO
obctexxeHHsT OyJO0 BCTaHOBJIEHO, IO BCi KiHKM 3 o3Hakamu JTJ] mamm
CTaTHCTUYHO 3Hauymli BigMmiaHOCTI mopiBHsAHO 3 KI', mo cBimumio mpo
3HWKEHHS CTPYKTYpHO-(PYHKIIOHAIBHOI CIPOMOXHOCTI M’SI3iB Ta30BOTO
nHa (tadi. 1).
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Tabmuus 1

Junamika pe3yabTaTiB OLiHIOBAHHS CTPYKTYPHO-(PYHKIIOHATBHOL
CIIPOMOKHOCTI M’3iB Ta30Boro0 aHa y kiHok 3 AT/l y micassmoioroBomy
nepioai Npu HATy:KyBaHHi M1 BIJIMBOM nporpamu ¢izuuHoi Tepamii
(M£SD)

MMoka3nuk /

I'pyna nopiBHAHHs

OcHoBHa rpyna

i KI' (n=32
sooepion | KE(=32) | rpy (n=30) | rm2(n=35) | Or1(n=33) | or2(n=3)
[Iupuna M’130BUX IMydKiB mm. bulbocavernosus, Mm
[NepBunue 11,134+0,63 | 6,09+0,21* 5,96+0,17%* 5,81+0,12* 6,11+0,22*
00CTeKEHHS
[oBTOpHE 7,60+0,62*%° | 9,35+£0,42*°% 6,85+0,38*° 10,03+0,54°%
00CTEeIKCHHS
ToBmuHa mm. puborectalis, Mm
[lepBunHe 7,09+£0,19 |4,76+0,15* 4,62+0,21* 4,48+0,26* 4,53+0,19%
00CTEXEHHS
[ToBTOpHE 5,01+0,31* 6,41+0,26%°% | 4,81+0,41* 6,73+0,33°%
00CTEXEHHS
Bucota (ToBIIMHA) CYX0XKHIIKOBOI'O LIEHTPA, MM
[MepBunHe 23,08+1,05 | 16,09+1,06* | 17,12+1,00* 17,45+0,83* | 18,20+1,01*
00CTEXEHHS
[ToBTOpHE 17,4240,84* |20,35+0,80*°% | 18,67+0,52* |21,00+0,79°%
00CTEXEHHS
Jiacra3 Hi>kok m. bulbocavernosus B JUISHII CYX0KHIKOBOTO LIEHTPa, MM
[lepBunue 0,02+0,01 | 17,12+1,27* | 18,00+0,92* 15,84+1,08* | 16,46+0,83*
00CTEKEHHS
IMoBTOpHE 11,05+0,88*° |5,27+0,15%°% 10,69+0,90%*° | 5,02+0,09*°%
00CTEKEHHS
Bennuuna xyra o, ©
[lepBunue 19,534+0,86 | 40,13+£2,49* | 38,55+3,01* 41,13+2,89* | 40,2243,16*
00CTEXEHHS
IMoBTOpHE 36,09£1,22%° |26,19+£2,06%°F | 34,5642,11*° | 24,62+2,07*°%
00CTEXEHHS
Bennuunna xyra f, ©

TlepBnHHe 22,5543,12 | 153,11+4,16* | 148,06+5,13* | 146,49+6,33* | 150,11+4,16*
00CTEeIKEHHS
[ToBTOpHE 128,65+5,11%* | 70,41+3,19%°% | 115,324+4,18%*° | 63,09+4,27*°%
00CTEXEHHS ° °

Ipumimrku: * — p<0,05 — CTaTUCTHYHO 3HAYyIa PI3HHILT MK BiJIOBIJHUMH

nokasaukamu KI" Ta I'TI, OT;
° — p<0,05 — cTatucTUYHO 3HAYYyIIa PI3HHULA MDK BIINOBIIHUMH IOKa3HHKaMHU
BiJTHOCHO NTEPBUHHOTO OOCTEXEHHS;
® — p<(0,05 — cTaTUCTUYHO 3HAYYIIA PI3HUIS MiX BIIMOBITHAMH ITOKa3HHKaMHU

I'll ta OT;

¥ — p<0,05 — cTaTMCTMYHO 3HaYyIia Pi3HMLSA MK BiAIOBIIHUMH IOKA3HUKAMH
miarpyn 1 Ta 2.
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[Ticns BupoBamkenHs: nporpamu (iznyHoi Tepanii npoTsarom 3 MicsiiB
OyJI0 BCTaHOBJICHO MO3UTHUBHY IUHAMIKy NOKa3HHKIB, OUIbII BHpaXKEHY y
miarpynax 2 (I'TI2 ta OI'2), siki BHKOHYBaJM pPO3pPOOJICHY KOMIUIEKCHY
nporpamy ¢isnunoi Ttepamii (tabn. 2). Ilpm HaTyxyBanHi (mpoba
BanbcansBu) mmpura mm. bulbocavernosus y I'TI2 mpupict craHOBUB
56,9% (p<0,05), B OI'2 — 64,2% (p<0,05), Toxmi sK y miArpymax camo-
criftHoro BimHOBNeHHA — ymme 24,8% (p<0,05) ta 17,9% (p<0,05)
BIIITOBITHO.

[Ipu HaTyXyBaHHI mpUpicT TOBIIMHKM mm. puborectalis y minrpymax 2
cranoBuB 38,7% (p<0,05) ta 48,6% (p<0,05) BixmoBimHO, 1m0 BigoOpakano
BiIHOBJICHHSI CKOPOTJIMBOI 31aTHOCTI TNIMOOKMX M’5I31B Ta30BOTO JIHA.

Hiacra3 Hi>kok m. bulbocavernosus y I'TI2 3menmmusces 3 18,00+0,92 mm
no 5,27¢0,15 mm (wa 70,7%, p<0,05), 8 OI2 — 3 16,46+0,83 MM 10
5,02+0,09 MM (Ha 69,5%, p< p<0,05), Toxi K y miaArpynax 1 3MeHIICHHS
craroBmIO O1m3bK0 30% (p<0,05).

Kymn o ta B mocToBipHO 3MEHIIMIMCS Yy BCIX MIArpymax, OJHAK
Haioinmpme — y I'TI2 Ta OI'2 (3MeHmIeHHs KyTa B MpH HATyXyBaHHI Ha
52,4% ta 58,0% BigmoBimHo, p<0,05), mO BKa3yBalO Ha 3MEHIICHHI
mpoTadyBaHHS Ta MOKPAIeHHS cTa0imi3amiiHol (hyHKIIi Ta30BOTO IHA.

BucHoBkm. 3acTocyBaHHS pPO3pOOJIEHOI KOMIUIEKCHOI —IIpOrpamMu
(hizmuHO1 Teparii 3abe3meumno cTaTucTuaHO 3Hauyme (p<0,05) mokpamieHHs
YIIBTPa3BYKOBHX TTOKA3HHUKIB (30UIbIICHHS] TOBIIMHM Ta MIMPHHU M SI3iB,
3MEHILIEHHs JliacTa3dy, HopMaJi3alilo KyTiB o 1 ) yIpomoBX TPhOX MICAIIB
MOPIBHAHO 3 BUXIJHAMH JaHUMH Ta BiJMOBIIHUMHY MOKA3HUKAMU JKIHOK, SKI
BiZTHOBJIIOBAJIMCS CaMOCTIHHO. BHU3Ha4eHO 3MEHIIEHHS YacTOTH OCHOBHHX
CHUMIITOMIB y HiArpynax BTPy4YaHHs, TOXI SK NpPU CaMOCTIHHOMY BiJHOB-
JICHHI TIO3UTHBHA TWHAaMiKa OyJla MEHIII BUPaKCHOIO.
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THE IMPACT OF E-CIGARETTE SMOKING
AND VAPING ON ORAL HEALTH

BILJIUB BEMITIHI'Y TA KYPIHHA EJTEKTPOHHUX CUTAPET
HA CTAH POTOBOI NOPOKHUHHU

Volokhova L. B. BoJioxosa JI. B.

Dental therapist, CEO Cmomamono2-mepaneem, KepieHuk
Dr. Volokhova Medical Center Meouunuii yenmp Dr. Volokhova
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m. Kuis, Yxpaina

In recent years, Ukraine has experienced an increase in the popularity
of electronic smoking devices, especially e-cigarettes and tobacco heating
systems. The WHO is urging rapid regulation of e-cigarettes, stating they are
not a safe alternative to tobacco, are addictive, and pose health risks,
particularly for children and young people. By 2026, more than 100 million
adults are expected to use vapes, and the nicotine content raises the risk of
disease. Studies in Ukraine also show a significant rise in electronic cigarette
users over the past decade. Among all tobacco and nicotine products, usage
has grown by 5-10%. Additionally, one in five teenagers (19.6%) has used
e-cigarettes in the past 30 days, and this trend has stayed steady since 2017.
Young people also frequently use alternative tobacco and nicotine products
like pouches and smokeless tobacco, which deliver nicotine, an addictive
substance harmful to adolescents’ health [1].

Vaping and the use of other ENDS* may help some people quit smoking,
while for others, it is more of a recreational activity. Simultaneously, the use
of e-cigarettes and tobacco heating systems is increasing among both young
people and adults due to the common belief that they are safe and pose no
health risks. At the same time, a study by Lubis I, Hasibuan S, Noer A, and

! Electronic Nicotine Delivery Systems (ENDS), including e-cigarettes and vapes, are
battery-operated devices that heat a liquid to create an aerosol, often containing nicotine,
flavoring, and other chemicals. ENDS may be designed to look like cigarettes or tanks
with refillable reservoirs and rechargeable batteries.
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Sinabutar HS found no difference in perceived oral health problems between
electronic cigarette users and traditional smokers. [2, p. 110].

It should be noted that e-cigarette and other ENDS use are not safe
alternatives to traditional smoking; instead, they are linked to a variety
of negative effects on oral health.

Tacob A.M., Escobedo Martinez M.F., Barbeito Castro E., and other
scientists summarize existing literature on the effects of vaping on oral
health and the mechanism of action in oral tissues to:

- Associated Risks: That the use of vapes is associated with
an increased risk of periodontitis and caries, though less severe than that
of traditional smokers.

- Specific Oral Effects: Vaping is associated with an increased risk
of gingivitis and periodontal disease, as well as reduced saliva antioxidant
capacity [3, p. 5].

Other studies have reported damage to cell DNA, increased oxidative
stress, inflammation, and altered healing. Research has also examined how
these factors influence DNA damage in human oral cells, alterations
in antioxidant capacity and nucleotide metabolites in saliva, and the
antibacterial properties of saliva. These findings emphasize the need for
further longitudinal studies to evaluate their effects on oral health.
According to the references in our qualitative synthesis, vaping is linked
to several negative effects on oral health [2, p. 110]. The impact of vaping
on periodontal health raises the risk of periodontal disease and may also
cause greater damage to the oral cavity.

Increase Risks of Carcinogenesis, Cavities, and Periodontal Disease

A higher risk of carcinogenesis, cavities, and periodontal disease has
been observed among e-cigarette users. E-cigarette aerosols contain known
carcinogens such as formaldehyde, acetaldehyde, and acrolein, which can be
produced when the e-liquid is overheated. Vaping significantly increases the
risk of tooth decay and cavities, especially because of the chemical
composition of the liquids. Nicotine in e-cigarettes constricts blood vessels,
impairing blood flow to the gums and hindering the body’s immune system
from fighting infections. It is also important to consider the potential impact
of e-cigarette use on orthodontic treatment. A decline in overall immunity
associated with e-cigarette use can further worsen oral health and complicate
the management of chronic dental diseases.

Impaired Antioxidant Capacity of Saliva

E-cigarettes affect saliva's antioxidant capacity, as evidenced by decrea-
sed levels of protective components such as superoxide dismutase (SOD)
and glutathione (GSH), suggesting increased oral oxidative stress.
The antioxidant ability of saliva is lower in regular smokers compared
to non-smokers. Reports also indicate changes in saliva composition,
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reductions in its antioxidant properties, and disruptions in the oral micro-
biome balance. This decline weakens the immune defense in the oral cavity.
Studies demonstrate that electronic cigarette users experience a decrease
in total antioxidant activity in saliva and a reduction in enzymes that
neutralize free radicals, indicating oxidative stress [4].

The Influence of the Composition of the Oral Microbiome

E-cigarettes influence the oral microbiome by shifting the balance
between harmful and benign bacteria, potentially leading to conditions like
periodontitis, gingivitis, and other infections [5]. Dysbiosis is associated
with increased microbial diversity because disruptions in the microbial
environment enable certain resident species to thrive, creating ideal
conditions for opportunistic microbes. Bacteria such as Porphyromonas
gingivalis and Fusobacterium nucleatum are major agents of periodontal
destruction and are closely associated with disease progression. Additio-
nally, Porphyromonas gingivalis is a primary microbial cause of periodo-
ntitis. The impact of vaping on the mouth mainly involves changes in the
microbiome, characterized by dysbiosis — a shift in the types and quantities
of microorganisms that fosters the growth of harmful bacteria. This process
significantly elevates the risk of e-cigarette users developing cavities,
inflammatory periodontal diseases, and gum problems, which are more
common among individuals with this harmful habit [6].

Specific Negative Impact on the Deterioration of the Oral Cavity

Sweet flavors containing propylene glycol and glycerin are especially
harmful because they suppress the growth of beneficial oral bacteria, such
as Streptococcus sanguinis and gordonii, while not affecting the growth
of cariogenic S. mutans. In fact, they even promote the formation of biofilms
by Streptococcus mutans, thereby promoting colonization of the oral cavity.
Since Streptococcus mutans feeds on carbohydrates, and sweet vape flavors
contain sugars, these conditions create an ideal environment for its growth
and production of lactic acid, which mainly causes cavities [7, p. 987].
Analysis of salivary microflora showed higher levels of the gram-negative
bacteria Porphyromonas and Veillonella among e-cigarette users than among
traditional cigarette smokers and non-smokers.

In conclusion, it is important to recognize that the widespread use
of vapes, especially among young people, may require more effective
awareness campaigns to inform the public about their risks and improve
understanding of the potential harm they can cause to the oral cavity. Vaping
exposes users to toxic chemicals, heavy metals, and high nicotine levels that
can lead to addiction and damage to oral health, particularly in youth.
Therefore, there is an urgent need for comprehensive public education,
especially targeting young people, about the potential risks of e-cigarette
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use, along with more scientific research to fully assess their effects on oral
and overall health.
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VY cyu4acHiit Helipodi3zionorii ceHCOMOTOPHHH KOHTPOJIb PO3IIISAAETHCS
SK IHTETPaTUBHUI MpOIEC, IO BHHUKAE BHACTITOK B3a€MOJii CEHCOPHOI
06pOOKH, KOTHITHMBHOIO IPOTHO3YBAHHS Ta MOTOPHOTO BHKOHAHHS. Moro
BIKOBa JAMHAaMiKa Ma€ pI3HOCHPSMOBAaHMH XapakTep: y IUTSYOMY BiIli
BiOyBaeTbcsi (OpMyBaHHS BHYTPINIHIX MoOJeNed pyxy, y 3pliomy —
ix craOimizamis Ta ONTHMI3allis, a B IIOXWIOMY — IIOCTYIIOBa IepedymoBa abo
YaCTKOBa PEIyKIIisl paHime chOpMOBAHUX PyXOBHX MpOrpaM. AKTyalbHICTh
JIOCHI/DKEHHSI BU3HAYAEThCS 3POCTAHHSAM MOLIMPEHOCTI MallOpPyXJIHMBOTO
CHOCO0Y JKUTTS, L0 MPUCKOPIOE 3MIHK CEHCOMOTOPHOT 1HTErpalii Ta Cripusie
BTpPaTi aBTOMAaTU30BaHUX PYXOBHX HABHYOK.

CTaHOBIIEHHS! CEHCOMOTOPHOTO KOHTPOJIIO B JUTSYOMY Billi IOB’si3aHE
3 TepexoZoM BiJl PEaKTHBHOIO J0 MPEAWKTHBHOIO YIPABIIHHSI PYXOM.
3rifHO 3 KOHIICTIIIEI0 BHYTPILIHIX MOJeIeH, 3anpomnonoBanor JI. Bymmep-
TOM Ta CIIiBAaBTOpaMH, IICHTpalibHa HEPBOBa crcTeMa (POPMY€E MTPOTHOCTHYHI
YSIBIICHHS TIPO CEHCOPHI HACHIAKH PYXY, IO J03BOJISIE KOPUTYBATH MOTOPHY
KOMaH/y 710 OTPHMaHHS 3BOpPOTHOro curHamy [5, c. 1880-1882]. Mdocmin-
JKEHHSI MOTOPHOTO PO3BHUTKY TOKa3ylOTh, 1[0 HAa PaHHIX €Talax OHTOTEHE3Y
PYXH XapaKTepHu3yIOThCSI 3HAYHOIO BapiaOeNbHICTIO, KA BioOpaxae mporiec
BimOOpy eheKTHBHUX CTpaTeriii B3aeMOIil 3 cepeOBHIIEM. Y TOJANBIIOMY
3MCHIIYEThCS 3aJICKHICTh BiJl 30BHIIIHHOIO 3BOPOTHOTO 3B’SI3Ky Ta IOCH-
moersest  ponb  feedforward-mexanizmi, 1o 3a0e3nedye MiIBUILEHHS
TOYHOCTI i eKoHOMIuHOCTI pyxiB [5, c¢. 1880-1882]. BianosigHo, y nmiteit
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MOPYIIEHHS CEHCOMOTOPHOI'O KOHTPOJIIO YacTillle MOB’s3aHi 3 He3aBeplie-
HiCcTIO (OpPMYBaHHS PyXOBHX IPOrpam, a He 3 iX Jerpajalieto.

Y nopocioMy Billl CEHCOMOTOpHAa cCHCTeMa (YHKIIOHYE HaWOLIbII
e(eKTUBHO 3aBJSIKM Y3TOJDKCHOCTI CEHCOPHMX 1 MOTOPHHMX IIPOIIECIB.
BonHovac HaBiTh 3a BiZICYTHOCTI KJIIHIYHO BHPaXCHUX IMOPYIICHb MOXYTh
MOCTYMOBO ()OPMYBATUCS 3MiHH, IOB’S3aHi 31 3HWKECHHSIM HEHPOHAIBHOI
cTabimpHOCTI Ta TUIACTHYHOCTI. JlaHi HEHpOOIONOTIYHUX IOCHTIHKEHB
CBiUaTh, IO MOPYIICHHS B3a€EMOIl MiXk HEHpPOHAMH Ta TIATbHUMH KIIITH-
HaMH MOXYTh CYNPOBOJDKYBATHCS 3MiHAMH aKCOHAIBHOTO IMTOCKEIeTa
1 TIOTIpIIEHHSAM MPOBEICHHS CHTHAJY, IO y MATOJOTIYHHX YMOBAX IPH3BO-
JIUTH 0 MOTOPHUX po3iafiB [4, c. 459—469]. Xoua Taki mporecu HalHO1IbIIT
BUPa)XEHI NPU HEWpoJereHepaTMBHUX 3aXBOPIOBAHHSX, BOHU JEMOHCTPY-
I0Th 3arajbHi MEXaHi3MH, uepe3 sKi CTPYKTYpHI 3MIHM HEPBOBOI TKaHHHHU
MOXYTh BIUIMBaTH Ha TOYHICTH CEHCOMOTOPHOTO KOHTPOJIIO. Y TOBEIIHKO-
BOMY aCIIEKTi 1€ MPOSBIIAETHCS IiJIBUIIEHHSM BapiaTUBHOCTI PYyXiB 1 3MeH-
IIEHHSIM 3/IaTHOCTI 0 (hOpMyBaHHS HOBUX MOTOPHHX CTpaTerii mpu 36epe-
JKeHH1 0Ope aBTOMaTH30BaHUX HABHUOK.

Jnst HOXMIIOro BiKy XapaKTepHUM € TOCHIJICHHS KOMIICHCATOPHHX MeXa-
Hi3MiB. Moxens HAROLD, 3anpomnonoBana P. Kabesa, omucye 3MeHIIeHHS
(DYHKIIOHAIEHOI acHMeTpii MiBKyJdb SK aJalTHBHY BiANOBiZP MO3KY Ha
BIKOBE 3HIDKCHHs HeWpoHaibHOI edekruBHocTi [1, ¢. 85-100]. JlomoBHEH-
HSIM 10 I[bOTO € Mozielb PASA, sika 1eMoHCTpye 3MillieHHs (hyHKIIOHAIBHOT
AKTHBHOCTI BiJ] 3a/IHIX CEHCOPHHX 001acTeil 10 MmepenHiX BiIIiIiB KOPH, IO
BiZloOpaXkae 3pOCTaHHS POJIi KOTHITHMBHOI'O KOHTPOJIO IpPU BHKOHAaHHI
pyxoBux aii [1, c. 85-100]. Y moBcskaeHHII MOBENIHII 1€ NPOSBISETHCS
THUM, IO Jii, SIKi paHillle BUKOHYBAJINCS aBTOMAaTHYHO, IOYWHAIOTh BUMaraTu
OinpIIOi yBaru Ta CBiZIOMOrO KOHTPOJIO, 30KpeMa IIiJ 4Yac MiATPUMAaHHS
piBHOBAry a0o IMBUIKUX PEaKIIii.

BaxnMBMM YMHHHKOM BIKOBHX 3MIiH CEHCOMOTOPHOI CHCTEMH € BIUIUB
JIOCBiTy Ta YMOB cepemoBuIma. JlOCHiKeHHS PaHHIX CTPECOBUX BIUTUBIB
JIEMOHCTPYIOTh, IO 3MiHH HEWPOCHAOKPHHHOI Ta 3amallbHOI peryJsmii
MOXYTh MaTH JOBIOTPHMBali HACHiAKH JUIs (YHKIIOHYBaHHS HEPBOBOT
CHCTEMH, BIUIMBAIOYM Ha €MOILiiHI Ta MOoBEOiHKOBI peakuii [2, ¢. 782-790].
Xoua 1i mpouecu 0e3nocepeHbO He ONUCYIOTh MOTOPHHI KOHTPOJIb, BOHH
MiIKPECITIOIOTh POJIb CHCTEMHHMX OlOJOTIYHUX MeXaHi3MiB y (opMyBaHHI
aJlanTHBHUX a0o0 Je3aJanTHBHUX PEakKLiii MO3KY BIPOJOBXK JKUTTS, IO
OIIOCEPEAKOBAHO BIUIMBAE | HA CEHCOMOTOPHY iHTErparito.

Oxpeme 3Ha4YeHHS Ma€ piBeHb pPyxoBoi akTUBHOCTI. [lokasaHo, 11O
HaBITH THMYacoBa IMMOOLUTI3AMisA KIHIIBOK CYNPOBOMXKYETbCS 3MiHAMU
KOPTUKAJIBHOTO MPEACTABHUITBA Ta (PyHKIIOHAIBEHOT OpraHizalii Mo3Ky, 110
CBITYUTB PO BHCOKY Yy TINUBICTH CCHCOMOTOPHUX CHCTEM JJO BUKOPHCTAHHS
abo ioro BigcyTHOCTI [3, c. 182—-188]. 3HIMKEHHS PyXOBOi AKTHBHOCTI
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0COOJIMBO HEraTHBHO BIUIMBAE HA JTOPOCIHX 1 JITHIX 0Ci0, OCKUIBKU BiTHOB-
JICHHS PYyXOBHUX IIPOrpaM y IMX BIKOBHX IpyIax MoTpedye OUTBIINX YaCOBUX
1 KOTHITMBHHMX pecypciB. Y IUTSYOMY Billl 3aBASKM BUCOKIH HeWporuiac-
TUYHOCTI TaKi 3MiHH € OLTBIT 00OPOTHUMHU.

[NopiBHSIBHUIA aHaNi3 CBiAYWTH, 110 MOPYIIEHHS CEHCOMOTOPHOTO
KOHTPOJIIO JIOLUTLHO PO3TIISIaTH SIK Oe3MepepBHUI Npolec, Y Mexkax sIKOro
(opMyBaHHs, cTabiTi3aIisg Ta peAyKIis PyXOBUX IPOTpaM € MOCITiTOBHUMHU
(hazamMu equHOTO HEHpodizionorigHOrO MHUKITY. Y HiTeH MOMiHY€e HE3pilTicTh
NPOTHO3YIOUHMX MEXaHIi3MiB, y JOpPOCIUX — IOCTYIOBE 3HWKCHHS e(ek-
TUBHOCTI CEHCOPHOI iHTerpariii, a y JTHIX — KOMIIEHCaTopHa mepedyaoBa
HEHpOHHMX MepeX. BiAmoBigHO, CKIagHICTh BIAHOBICHHS PYXOBUX (YHK-
1iif 3pocTae 3 BIKOM: SIKIIO B PaHHBOMY II€PiOAl JOCTaTHIM € MOBTOPHHMA
MOTOPHHUI JIOCBil, TO B MOXWIOMY HEOoOXiJHE MO€IHAHHS (i3MYHOT aKTHB-
HOCTI, CCHCOPHOT'O TPEHYBaHHS Ta KOTHITUBHOI aKTHBAIlii.

OTXe, CEHCOMOTOPHHH KOHTPOJIb CIiJ| PO3MIIAAAaTH SK JUHAMIYHY
CHCTEMY, YyTJIMBY SIK JIO BIKOBHX 3MiH, TaK 1 10 piBHS pyXOBOi aKTUBHOCTI.
Po3ymiHHs MexaHI3MIB (OpMyBaHHs, KOMIICHCAIl Ta peayKmii pyXxoBHX
MpoTrpaM CTBOPIOE MIAIPYHTSA IS pO3pOoOKH ePEeKTHBHUX MiIXOMIB OO
PO TaKTUKA PYXOBHUX MOPYIIEHB, 30epekeHHs (PYHKITIOHAIEHOI He3aJIeK-
HOCTI Ta MATPUMAaHHS SKOCTI XXUTTS IPOTATOM YCHOTO OHTOTEHE3Y.
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Teopernuna memunuHa B XXI CTOMTTI pPO3BUBAETBCA B HAmpsAMi
iHTerparii 6iloMeAMYHMX, COIllAIbHIX 1 MU(GPOBUX HAYK, POPMYIOUH LITICHE
OaueHHsI OpraHi3My sIK CKJIAIHOI OiOMCHUXOCOIliabHOI CHCTeMH. OaHUM
13 KJIFOUOBHX BEKTOPIB € MEPEXiJl BiJi OPraHOICHTPUIHOT MOJICITi IO CUCTEM-
HOTO TMIIXOdy, IO Tmepeadavyae BUBYCHHS MiTUCIIIUTIHAPHUX B3a€MO-
3B’SI3KiB, MEXaHI3MIB CHCTEMHOT'O 3allaJIeHHsI Ta poJli MIKpoOioMy B TaTo-
TeHEe31 XpOHIYHUX 3aXBOPIOBAHb [ 1, 2].

VY 11pbOMy KOHTEKCTi CTOMATOJIOTiYHA MaTOJOTisl HabyBae HOBOTO Teope-
TUYHOTO 3HaueHHs. [IOpOKHMHA POTAa PO3MIISIAETHCS HE SIK 130JIbOBaHA
aHaTOMIYHA 30HA, a SK YaCTWHA €IMHOI IHTETPOBAHOI CHCTEMH OpPTaHi3My.
XpoHiUHI 3amajbHI MPOLECH NApPOJOHTA ACOIUIOIOTHCS 3 MiIBUIICHHIM
CHUCTEMHUX HEIH(QEKIIHHUX MapKepiB 1 pPO3BUTKOM CEpIlIeBO-CYJIMHHOT
naronorii [3]. TeopeTuyHi Mojeni CHCTEMHOIO 3amaleHHs MOsSCHIOITh
MeXaHi3MU BIUIMBY MEPCHCTYIO4OI OakTepieMii Ha EHAOTENialbHy JHC-
(yHKIIIO Ta aTeporeHes.

JpyruM HampsIMOM pO3BHUTKY TEOPETHYHOI MEIUIMHHM € KOHLEIIis
MIKpOOiOM-acoIlifioBaHNX 3axBOproBaHb. CydyacHi TOCIIKCHHS IEMOHCTPY-
0T POJb TMOPYIICHHS MiKpoOiOMy POTOBOI IOPOXHWHU Y (hopMyBaHHI
OHKOIIATOJIOTIi NITYHKOBO-KUIIKOBOTO TPAaKTy Ta MiJIUTYHKOBOI 3aJ031
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[4, 5]. Lle 3miHIO€E TpamuliliHI YsBJEGHHS IPO MaTroreHe3 i Gopmye HOBY
napajurmy — iHTerpaito CTOMaToJIorii y CHCTEMHY METULIUHY .

OauuM 13 (yHIAMCHTAIBHUX HAIPSIMIB TCOPETHUHOI MEIUIIMHU € BUB-
YEeHHsI MEXaHI3MiB XPOHIYHOTO HU3bKOIHTEHCHBHOTO 3allJICHHS SIK CHUIBHOT
JaHKW OinpmIocTi HeiHdeKniiHuX 3axBopioBanb. BOO3 BH3HAuae XpoOHIvHI
HeiH(eKIIHI 3aXBOPIOBAHHS SK INIOOAILHUN BHUKIIMK JUISI CHCTEM OXOPOHHU
3mopoB’s [6]. CTomMaTomorivHa MaToIOoTis, 30KpeMa MMapoOgOHTHT, € MOJIEILITIO
JIOKaJIbHOT'O XPOHIYHOTO 3aIlaJICHHS 3 CHCTEMHHMH HACHIAKaMH.

[NaToreHeTYHI MeXaHI3MHU BKJIFOYAIOTh: TPAHCIOKAIII0 MiKpOOPTaHi3MiB
y KpOB’SHE PYCIIO; aKTHBAILi0 IUTOKIHOBOTO KacKalny; IHAYKIIIO OKCHIA-
TUBHOTO CTpeCy; HOPYIIEHHS eHI0TeTianbHOI (PyHKIIII.

JloBenieHO B3a€MO3B’SI30K MK TSDKKICTIO TMApOJOHTHUTY Ta PHU3IHUKOM
CEpLEBO-CYTUHHUX MOMAIA [3], a TakoXX JBOCTOPOHHIO 3aJICKHICTh MIiXK
niabeToM i CTaHOM TKaHMH HapoaoHTa [7]. TakuM 4MHOM, CTOMATOJIOTiYHA
MIATOJIOTIsI MOXKE PO3IJIAJATUCS K KITIHIYHUH 1HIMKATOp CHCTEMHOTO MeTa-
GosigHOTO AMCOANAHCy OpraHi3My.

CyyacHa TeopeTMYHa MEIWIMHA AKTHBHO PpO3BHBAE KOHIICIIIIIIO
criybHUX (akTopiB pusuky (common risk factor approach), sixa mepen6auae
IHTeTpoBaHy NPOQIIAKTHKY 3aXBOPIOBaHb, IO MAIOTh OJHAKOBI ITOBEAIHKOBI
Ta COIiaNlbHi IeTepMiHaHTH [§].

Kapiec, mapofOHTHT, OXHpPIHHS, I[yKPOBHUi HiabeT 1 cepleBo-CyIUHHI
3aXBOPIOBAHHS MAlOTh CIHINBHI ()aKTOPH PU3MKY: HAAMIpHE CIIOKHMBaHHS
IYKPY; TIOTIOHOMAJIHHS; 3JI0BXXMBaHHS alIKOTOJIEM; TilOJAWHAMIs; TICUXO-
EMOIIIHHU cTpec.

VY Mexax TEOpeTHMYHOI MEAWIMHU L€ JI03BOJISIE PO3MIISIaTH CTOMa-
TOJIOTIYHY MATOJIOTII0 SIK «BUAMMHH 1HIUKATOp» TIIMOWHHHMX NOpPYIIEHb
CHOCO0Y JKUTTS JIOIMHU Ta COIIabHOTO CEPEOBHIIA.

Po3BuTOK OioncHXOCOIiaIbHOT MO/IENI MEANIIMHY T KPECIIOE 3HAYCHHS
comialbHUX JAeTepMiHAHT 310poB’st [9]. CTOMAaTONOTiYHA IATOJOTIS WiTKO
KOpEJIOE 3 piBHEM IOXOMY, OCBITH, MEIUYHOI TPAMOTHOCTI Ta JOCTYITHOCTI
JOTIOMOTH.

TeopeTnyHa MeIUIIMHA TIEPEXOAUTH JI0 IHTErPaTUBHOT MOJIEN, Ie CTOMa-
TOJIOT BUCTYIIAE€ YACTHHOK MYJIBTUAMCIUILTIHAPHOT KOMaHau. Takuil miaxin
BignoBigae ctpaterii BOO3 1momo0 3MiIHEHHS CHUCTEM TIPOMAICHKOIO
3[I0pPOB’S Ta IHTErpoBaHoi Jonomoru [6].

HoBuM HampsiMOM pPO3BUTKY TEOPETHYHOI MEAWIMHHU € LU(POBi3aLis
Ta MEepPCOHATI30BaHa MEIUIIMHA. AHAaJI3 BEJIMKHUX MAacHBIB JaHUX J03BOJISIE
BCTAHOBIIIOBATH KOPEJILil MK CTOMATOJIOTIYHUMH iHJEKCaMH Ta COMaTh4-
HUMU NoKazHuKamu [10].

[lepcieKTHBHUMH €: IHTETPOBaHI €IEKTPOHHI PEECTpH; IUTYUHHH iHTe-
JEKT y NPOTHO3YBaHHI pPH3WKIB; OioMapKepy CHCTEMHOTO 3arajieHHS;
MOJIEKYISIPHO-TeHETHYHI TOCIiIKEHHS.
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Cromarosioriuna npodinaktuka (OpMye OCHOBY JUIs TNPEIUKTUBHOI
Ta MPEBEHTUBHOI MEULINHU.

BucHoBku. CToMarojoriuHa MaToJIOTIsA € BaYKIMBAM MapKEepPOM CHCTE-
MHHMX COMAaTWYHUX TOpYIIeHb. TeopeTHYHa MEOWIMHA PpO3IIIAAE
MOPOXKHUHY POTa SIK YaCTUHY iHTErpoBaHoi 0i0J10Ti4HOT cucTeMH. XpOHIYHE
3amajieHHs] IapOJIOHTa MOXKE BHCTYIATH TpUrepoM abo IHIMKaTOPOM
CEpILEBO-CyTMHHAX 1 MeTa0ONIUYHMX 3aXBOpPIOBaHb. KOHIEMIis CHUTEHUX
(hakTOpiB PH3HKY € KIIOYOBOI0 TEOPETHIHOI OCHOBOIO MPOQITAKTHUKH.
IHTerpamiss cromaronorii B cuCTeMy TPOMAACHKOTO 30POB’S BIITOBimae
CYYacHUM HamlpsIMaM PO3BHUTKY TEOPETUYHOT MEIUIIHH.

JlirepaTtypa:

1. Stucki G., Bickenbach J., Gutenbrunner C., Melvin J. Rehabilita-
tion: the health strategy of the 21st century. Journal of Rehabilitation
Medicine. 2018. Vol. 50, No. 4. P. 309-316. DOI: https://doi.org/10.2340/
16501977-2200.

2. Chalmers 1., Glasziou P. Avoidable waste in the production and
reporting of research evidence. The Lancet. 2009. Vol. 374, No. 9683.
P. 86-89. DOI: https://doi.org/10.1016/S0140-6736(09)60329-9.

3. Tonetti M. S., Van Dyke T. E. Periodontitis and atherosclerotic
cardiovascular disease. Journal of Clinical Periodontology. 2013. Vol. 40,
Suppl. 14. P. S24-S29. DOI: https://doi.org/10.1111/jcpe.12089.

4. Fan X., Alekseyenko A. V., Wu J. et al. Human oral microbiome
and prospective risk for pancreatic cancer. Gut. 2018. Vol. 67, No. 1.
P. 120-127. DOI: https://doi.org/10.1136/gutjnl-2016-312580.

5. Gao S., Li S, Ma Z. et al. Presence of Porphyromonas gingivalis
in esophagus and its association with esophageal cancer. Infectious Agents
and Cancer. 2016. Vol. 11. Art. 3. DOI: https://doi.org/10.1186/s13027-016-
0049-x.

6. World Health Organization. Global action plan for the prevention
and control of noncommunicable diseases 2013-2030. Geneva : WHO,
2023. DOI: https://doi.org/10.2471/WHO-NMH-NV1-23.2.

7. Preshaw P. M., Alba A. L., Herrera D. et al. Periodontitis
and diabetes: a two-way relationship. Diabetologia. 2012. Vol. 55, No. 1.
P. 21-31. DOI: https://doi.org/10.1007/s00125-011-2342-y.

8. Watt R. G., Sheiham A. Integrating the common risk factor
approach into a social determinants framework. Community Dentistry
and Oral Epidemiology. 2012. Vol. 40, No. 4. P. 289-296. DOI:
https://doi.org/10.1111/j.1600-0528.2012.00680.x.

9. Marmot M. The Health Gap: The Challenge of an Unequal World.
London : Bloomsbury, 2015. DOI: https://doi.org/10.5040/9781474247534.

88



Riga, the Republic of Latvia March 4-5, 2026

10. Topol E. Deep Medicine: How Artificial Intelligence Can Make
Healthcare Human Again. New York : Basic Books, 2019. DOI:
https://doi.org/10.1007/978-3-030-23785-8.

89



International scientific conference

SECTION 3. PHARMACEUTICAL SCIENCE:
THE PRESENT AND THE FUTURE

DOl https://doi.org/10.30525/978-9934-26-655-3-23

MODERN INSTRUMENTAL ANALYSIS OF THE SUBSTANCE
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Bpunzonamin — mne iHriGiTOp KapOoaHTigpaszu, CyOCTaHIIIO SKOTO

BUKOPUCTOBYIKOTb JJId BUI'OTOBJICHHS OYHUX  KpallCyib.

Bpunzonamin

e(eKTUBHO BHUKOPHUCTOBYIOTH JUIA JIIKyBaHHS OYHOI TimepTeH3ii y MoHO-
Teparii abo y koMmOiHamii 3 iHmMME npenaparamMu. GapMakoeHHIA CTaTyT
OpuH30MaMimy: aHaji3 OpWMH30JAMIiTy perjJaMeHTYeThCs 3a MOHorpadieio
“Brinzolamide, substance” USP [1, p. 619], €sponeiickka dapmakores
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ta [lepxaBHa ®apmakomnes Ykpainu ([APY) He peryiaMeHTYIOTh aHaui3
cyOcTaHIIii OpHH30IaMiTy.

B VYkpaini OpuH300aMij] 3apeecTpOBaHO K aKTUBHHN (hapMaleBTUUHUH
inrpenieHT (A®I) Ta anamizyoTh y CKJIaAi FOTOBUX JIKapChbKHX 3aco0iB,
AKICTh SIKMX KOHTPONIIOIOTH 3a BuMoramu J®Y. Amnamiz cyOcraHmii
YCKJIQHIOETBCS TIPUTAMaHHUM OpHH30JIaMiJy SIBUILEM IOJiMopdizmy,
B pe3yIIbTaTi SKOTO B CyOCTaHIIii MOXXYTh OYTH HPUCYTHI 130MEpH CITOMYKH.
3a dapmakonesMu perJaMEHTOBAaHO BHUKOPHUCTAHHS MeTodiB Y®d-crekTpo-
ckomii, Y-crekrpockorii (FTIR), Torkomaposa xpomarorpadis (TIIX),
peHTreHiBcbka audpakiis, piaumHHa XpomaTtorpadis Uil KiTbKiCHOTO
BU3HAYCHHSI.

Hamu 3anpornoHoBaHO OCTiKeHHs CyOCTaHIlii OpUH30JIaMiTy METOAOM
BUcokoe(ekTrBHOI pinuHHOI xpomatorpadii (BEPX) 3 meroro inenTu-
(ikanii ADI ta BusHauenus ii unctoru. Merox BEPX xapakrepusyerbcs
MOTYXHICTIO, BHCOKOIO CEJICKTHBHICTIO, TOYHICTIO Ta IIBHJAKICTIO BHKO-
HaHHS aHayi3y. PaHime Hamu Oyno ycmimHO BrpoBamkeHo meron BEPX,
He peryiamMeHToBaHuii Papmakonesmu, y aHaniz (apManeBTHYHUX KOMIIO-
3uwiii [2, ¢. 168-174; 3, c. 13-21,4,c. 5-11; 5, c. 20-25; 6, c. 51-59].

Jiis mpoBeeHHST XpoMaTorpadiqHuX TOCIIHKEHb BOKIMBAM € aIamTy-
BaHHS YMOB XxpomartorpadysaHHi MeTogomM BEPX Tta merommk mocmia-
KEHHsI, SKi JO3BOJIATH 3amoOOIrTH XiMi4HIM JAerpajanii MOJEKyN BHXiTHOT
PEUOBMHH Ta, BIAMOBITHO, yTBOPEHHIO HEMPHUITYCTUMHUX JTOMIIIOK. B pobori
BUKOpHcTOBYBanu xpomarorpad Agilent 1260 Infinity Il 3 Y® gerexropom
ta kosmoukor INERTSIL ODS-3V po3mipamu 0,25x4,6X5 1 TeMIepaTyporo
25°C. Kowmn’iorepHuid aHaii3 BUKOHYBald 3a JOMNOMOIOI0 IPOrpaMu
OpenLab CDS. Hamu 3ampornoHOBaHO HACTYIHI YMOBH Xpomarorpady-
BaHHSA: yac xpomarorpadysanus —60 xB; moTik — 1,0 MII/XB; AeTEeKTyBaHHS —
Y@ npu 254 um; 06’em imkeknii — 20 mxin. Pyxoma daza A: aneronitpui-
Boga (50:50, V/V) + wmeranon. Ilicns BHKOHaHHS XpomaTorpagiuyHux
TPOIEyp OTPUMAHO HACTymHi pesyibraté (puc. 1-3, Tabm. 1). Hamwu
BHUKOHAHa TIepeBipKa MpUIaTHOCTI XxpoMarorpadidanoi cuctemu (prc. 1).

OTpuMaHi pe3yIbTaTH MPEACTaBICHO B Ta0IuUII 1.
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Tabmums 1
Pe3ysabTaT XpoMaTorpagyBaHHs PO3YHHIB CTAHAAPTHHX
Ta BUNPOOOBYBaHHUX 3pa3KiB

Crangapt Bunpo6oByBaHi 3pa3ku
RT Area RT Area
6,936 59,837 6,923 62,047
6,940 61,500 6,917 63,333
6,908 59,467
Cepenne 6,928 59,268 6,920 62,690
3HAYCHHS
*SD 0,093 1,083 0,070 0,909
**RSD(<2.0%) 0,38% 1,80% 0,30% 1,45%

*SD — cranmapTHE BiIXUICHHS, BAKOPHCTOBYEThCS JUTs BH3HaueHHs RSD;
**RSD — BimHOcHe craHmapTHe Bimxuienns, 3rigno ®apmaxonei, mae OyTn
MeHIIe 2).

Takum umHOM, y (apManeBTHYHHN aHANi3 BIPOBAKCHO CYYacHUH
BHCOKOTEXHOJIOTIUHUI iHCTpyMeHTanpHHN Meron BEPX y amamiz cy0-
craHnii OpuH30IaMiny i imeHTHdikamii ADI y mocmimKyBaHHX 3pa3Kax
Ta BU3HAYEHHS ii yucTOTH. PO3p00IeHO yMOBH XpoMarorpadidHOro A0CIi-
KCHHSI Ta METOAMKH IociimkeHHs MetogqoM BEPX cyOcraHiiii OpuH30-
JaMify, siki 3ano0irarTh XiMIYHIN Aerpanaiii MOJeKyJ PeYOBUHHU, OCKLIIbKU
y JIOCHI/DKYBaHMX 3pa3kax XpomarorpadiyHo He BHSBJICHO CTOPOHHIX
JOMIIIOK. BcraHOBIIEHO ONTHMaNIbHI TOKa3HMKM HIBHAKOCTI ITOTOKY
(1,0 ma/xB), 06’em imxkekuii (20 mkin), Y®-nerextyBanHs mpu 254 HM,
ckman pyxomoi ¢asu. CyOcranmis OpuH30IaMigy BigmoBimae ¢apma-
KOIIEHHUM BHMOTaM II0 BCiX ITOKa3HMKaX, a 3alpOINOHOBAHI XpOMaTo-
rpadigHi yMOBH MOXXKHA PEKOMEHAYBATH S ii MpPaKTUYIHOTO (hapMarieB-
TUYHOTO aHAII3Y.
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The involvement of gaseous transmitters, in particular nitric oxide (NO),
in many pathological conditions is being actively studied. This important
intercellular messenger is formed intracellularly, but its gaseous nature
allows it to diffuse through cell membranes. Nitric oxide plays a role
in smooth muscle vasodilation, neurotransmission, and cytotoxicity.

The study of the effect of nitric oxide on the dynamics of intraocular
fluid (IOF) is a promising area of experimental and clinical ophthalmology,
taking into account the significance of these mechanisms in the pathogenesis
of severe ocular diseases such as various types of glaucoma. This applies
both to endogenous NO and to NO introduced exogenously in the form
of medicinal preparations for therapeutic purposes.

Adrenaline-mediated stress affects IOF through activation of a-
and B-adrenoreceptors in the structures of the anterior segment of the eye.
Stimulation of PB:-adrenoreceptors of the ciliary epithelium leads to an
increase in IOF secretion, which contributes to an increase in intraocular
pressure (IOP). At the same time, activation of a-adrenoreceptors may
enhance uveoscleral outflow, creating a compensatory mechanism. Under
conditions of acute stress, these effects are transient; however, with chronic
adrenaline-mediated activation, the balance between IOF production and
outflow may shift toward a hypertensive response, which is considered one
of the pathophysiological risk factors for glaucomatous damage
[1, p. 453-505]. At the same time, adrenaline can modulate ocular
hydrodynamics not only through a direct effect on adrenoreceptors
of the ciliary body and trabecular meshwork, but also indirectly through the
nitric monoxide system [2, p. 1614-1620].

Materials and methods. The experiment was conducted on adult
chinchilla rabbits, which were randomly divided into two groups.
Adrenaline-induced stress (AlS) was induced by intravenous administration
of an adrenaline solution into the ear vein for 3 months according
to a scheme developed by us [3]. The control group consisted of intact
animals. Parameters of intraocular fluid dynamics were studied using
electronic tonography. After completion of the modeling, after 90 days,
the animals were withdrawn from the experiment, and indicators of nitric
oxide metabolism, namely the content of nitrate and nitrite anions
and the total activity of constitutive NO synthase (endothelial and neuronal),
were determined in the tissues of the ocular drainage zone.

Results. It was established that in rabbits with AIS, the level of the stable
metabolite of nitric oxide, the nitrate anion, was significantly reduced
in the tissues of the drainage zone by 36.5% compared with the control
group of animals. The level of nitrite anions after AIS modeling in these
tissues was reduced by 44.9% relative to control.
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The results of the study also indicate a significant decrease in the activity
of the total fraction of endothelial and neuronal nitric oxide synthase —
c¢NO synthase — in the tissues of the drainage zone by 45.8% in animals
with AIS on day 90 of the study compared with control.

In vivo study of intraocular fluid dynamics in experimental animals
under conditions of chronic adrenaline stress modeling showed the following
results. On day 90 of the experiment, ocular hydrodynamics were
significantly impaired. The rate of IOF outflow from the anterior chamber
of the eye under AIS was reduced by 36.8%. At the same time, the IOP level
in rabbits under stress conditions was increased by 46.7%. Correlations were
established between indicators of nitric oxide metabolism and ocular
hydrodynamics. Correlation analysis showed an inverse correlation between
IOP indicators and NO synthase activity.

Our data are consistent with the opinion of the authors [4], who also
believe that the effect of adrenaline on ocular hydrodynamics is dual
in nature and is determined by the relationship between NO-mediated
enhancement of outflow and adrenaline-induced changes in intraocular fluid
secretion.

Thus, adrenaline can modulate ocular hydrodynamics not only through
a direct effect on adrenoreceptors of the ciliary body and trabecular
meshwork, but also indirectly through the nitric monoxide (NO) system.
A decrease in eNOS activity leads to a reduction in nitric oxide production,
which was confirmed by our finding of decreased levels of nitric oxide
metabolites — nitrite and nitrate anions — in the tissues of the ocular drainage
zone of experimental animals. Such metabolic changes lead to contracture
of smooth muscle and contractile cells of the trabecular meshwork and
Schlemm’s canal, increased resistance to IOF outflow, and elevated IOP.
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Activation of the sympathoadrenal system is a leading mechanism in the
development of systemic disturbances under chronic stress conditions:
excessive catecholamine exposure is accompanied by dysregulation of the
hypothalamic — pituitary — adrenal (HPA) axis, development of oxidative
stress, and endothelial dysfunction [1]. Prolonged stimulation of a-
and B-adrenergic receptors disrupts vascular tone, regional blood flow, and
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microcirculation, creating prerequisites for ischemic tissue injury, while
excessive generation of reactive oxygen species, depletion of the antioxidant
system, and impairment of redox homeostasis potentiate structural
alterations of cellular membranes and intercellular contacts [2]. The vascular
endothelium is one of the primary targets of such damage: permeability
increases, NO-dependent regulation is impaired, and proinflammatory
mechanisms are activated [1]; vasodilatory capacity decreases, vascular
resistance increases, and microthrombosis develops. Simultaneously,
activation of the complement system, changes in adhesive properties of the
vascular wall, and remodeling of the glycocalyx further aggravate
microcirculatory disturbances [3].

Involution of immunocompetent organs and structural remodeling of the
adrenal glands are considered characteristic morphological manifestations of
chronic neuroendocrine activation [4]. Elevated glucocorticoid levels induce
lymphocyte apoptosis, reduction of thymus and spleen mass, and
suppression of immune cell proliferative activity. At the same time, adrenal
gland hypertrophy reflects a compensatory response to prolonged functional
overload, which may eventually progress to a stage of exhaustion [5].

Materials and methods. The study was conducted on adult rats divided
into four experimental groups: control, PTSD-like state, adrenaline-induced
stress (AIS), and combined modeling of PTSD-like state and AIS. The
PTSD-like condition was reproduced through multifactorial exposure to
stress-related sensory stimuli [6]. AIS was induced by chronic systemic
administration of adrenaline hydrotartrate solution. After 6 weeks, animals
were euthanized, organs were isolated, and adrenal glands and thymus were
weighed with subsequent calculation of organ indices (organ weight / body
weight x 1000). The condition of small intestinal vessels was examined ex
situ using light microscopy to assess signs of vascular dysfunction and
microcirculatory disturbances.

Results. After 6 weeks of modeling the PTSD-like state, a significant
decrease in body weight by 19.8% (p<0.01) was observed compared with the
control group. Simultaneously, adrenal gland mass increased by 58.4%
(p<0.01), whereas thymus mass decreased by 40.2% (p<0.01). The adrenal
gland organ index increased by 98.6% (p<0.001), while the thymus organ
index decreased by 27% (p<0.01) relative to control values. These changes
reflect a neuroendocrine response to prolonged stress exposure and are
consistent with literature data regarding HPA axis activation and involution
of immunocompetent organs under chronic stress conditions [4].

In the group with adrenaline-induced stress combined with emotional
PTSD exposure, after 6 weeks body weight decreased by 16.5% (p<0.05),
adrenal gland mass by 21.5% (p<0.01), and thymus mass by 17.4%
(p<0.01). Comparison of organ indices demonstrated that the body weight-
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to-adrenal gland mass index decreased by 56.5% relative to the AIS group,
while the body weight-to-thymus mass index decreased by 15.2% and 21.5%
relative to control values. These findings indicate enhanced maladaptive
processes under combined pathological exposure, consistent with the con-
cept of adaptive exhaustion during prolonged catecholamine stimulation
[1, 2].

Morphological examination of small intestinal vessels revealed pronoun-
ced structural alterations of the vascular wall, including endothelial damage
and disorganization, irregular lumen with alternating dilation and spasm,
stasis, and congestive blood filling. Microcirculatory heterogeneity and
changes in vascular tone of different calibers were observed, corresponding
to manifestations of endothelial dysfunction under prolonged stress and
excessive adrenergic stimulation [3]. In animals with the PTSD-like state,
these changes were systemic, while in the combined AIS model they were
more intense and widespread, indicating potentiation of vascular dysfunction
under combined pathological influence [1, 2].

Thus, the combination of AIS with chronic psychoemotional stress leads
to the formation of a systemic morphofunctional syndrome characterized
by neuroendocrine activation, immune remodeling, and vascular dysfunc-
tion. Morphological data confirm the development of systemic vascular
maladaptation, more pronounced under combined exposure. Organ indices
may serve as quantitative markers of stress-induced systemic alterations.
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Patients with coronary artery disease, arterial hypertension and anxiety-
depressive disorders are characterized by high psychoemotional exertion,
wich significantly complicates their rehabilitation and requires additional
correction, in particular pharmacological [1, 2, 3, 4]. For basic stabilization
and effective rehabilitation of this patients and minimization of therapeutic
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schemes side effects psychological and physical rehabilitation methods are
necessary.

Psychological rehabilitation consists in the personal restructuring of the
patient thanks to image-associative correction — graphic and kinesthetic
reflection of unconscious psychotraumatic images with their replacement by
adequate positive ones with the aim of achieving psychological stability [5].
A new psychosomatic method has been developed — holographic modeling:
spatial unfolding of the internal state hologram created from its integrative
image and its subsequent reflection in external objects with positive
feedback [6].

A new method of physical rehabilitation has also been developed —
landscape imaginative kinesiotherapy: plastic reflection of integrative
images of one's own psychoemotional states with fixation of positive ones
in movements in priority natural conditions [5].

30 patients (men aged 41.8 + 1.3 years) with stable exertional angina
pectoris 11-111 FC, stage Il hypertension and somatoform disorders receiving
standard treatment (B-blockers, calcium channel blockers, nitropreparations,
tranquilizers), hologra-phic modeling and landscape image kinesiotherapy
were performed for 14 days. Cardiohemodynamics, ischemic activity
and psychoemotional exertion, as well as the functional activity of erythro-
cytes and hemoglobin (Hb): hydroxy-, deoxy-, methemoglobin (MetHb),
fractions of Hb — HbAo, HbAL, HbF were studied.

24-hour monitoring of ECG and arterial blood pressure, coronary
ventriculogra-phy,bicycle test, echocardiography, disk electrophoresis
in polyacrylamide gel, specially developed "Test Selfidentification System"
and "Self-assessment of the Level of Psychoemotional Exertion" [7] were
used for verification.

After the rehabilitation course in patients was noted an improvement in
cardio-hemodynamics: the minute volume of blood circulation, heart and
stroke indices increased (P < 0.05). Systolic blood pressure decreased from
171 £ 1 to 129 =+ 1 mm Hg. (P < .0.05), diastolic blood pressure —
from 104 = 1 to 81 £ 1 mm Hg. (P < .0.05). The frequency and duration
of ischemic episodes decreased in 84% of pati-ents. The fractional
and ligand composition of Hb also improved: the content of MetHb
and HbAL significantly decreased, the level of HbAO increased (P < .0.05).
The number of erythrocytes with high resistance has increased.

Psychoemotional exertion indices at the beginning of rehabilitation were:
anxiety — 8.69, aggressiveness — 4.57, fear of death — 8.11, feeling
of loneliness — 8.44, suici-dality — 4.29. After rehabilitation: anxiety — 3.44,
aggressiveness — 2.28, fear of death — 3.41, feeling of loneliness — 4.19;
suicidality — 2.11. Before the start of reha-bilitation, 88% of patients
assessed their condition as bad, 12% — very bad. After rehabilitation, 33%
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of patients noted a satisfactory condition, 61% — good and 6% — excellent.
In 67% of patients the doses of B-adrenergic blockers and calcium channel
blockers were significantly reduced while maintaining stable cardiohemo-
dynamic parameters. Tranquilizers were discontinued in 57% of patients.
Methods of physical and psychological rehabilitation — holographic
modeling and landscape image kinesiotherapy — improve the psychoemo-
tional state, cardiohemo-dynamics, hemoglobin and erythrocytes functional
activity in patients with stable exertional angina pectoris 1I-111 FC, stage Il
hypertension and anxiety-depressive disorders. Provide their effective
rehabilitation while reducing the intensity of pharmacological correction.
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Ml 4ac HaJaHHS MEIMYHOI NOMOMOTIHM 1 BOJHOYAC 3HMXKYE PH3HK €MO-
LiITHOrO BUCHAXKeHHs TiepcoHary.CydacHi JOCIIKEHHs HAroJoIlyoTh, 110
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CTPYKTYPOBaHI KOMYHIKAI[IHI MOJENII CIPHUSIOTh 3MEHIICHHIO KiTbKOCTI
KJIIHIYHAX TOMUJIOK Ta MiJBHILYIOTh PiBEHb NALIEHTCHKOI Oe3neku [2, c. 45;
4, c. 112]. ¥ cBoo uepry, pO3BUTOK MAalli€HTOICHTPUYHOI KOMYHIKaIIlil
JI03BOJIsIE POPMYBATH JIOBIpY, 3HIDKYBATH TPUBOKHICTh MALlIEHTIB Ta ITiJJBH-
IIyBaTH NPUXWIbHICTH 10 JikyBaHHA [3, c. 210]. ApmanTamis cydacHHX
MiAXOMIB, BKIFOYHO 3 Al-miaTpuMKor, BiTKpHBAaEe HOBI MOMJIMBOCTI IS
omnTuMizarii nepexadi iHpopmanii y KIIHIYHIN TpaKTUII Ta MEIUYHII OCBITI
[1,c. 15].

Merta nociaimkennsi. ArantyBaTi Oi3HEC-Opi€HTOBaHI MOJIETI KOMYHIKa-
MIHHUX CTpaTeriii 7o moTpe® MeAWYHUX 3aKJIaiB 1 Imporpam IMiATrOTOBKH
JiKapiB, BUZHAYUTH TX MPAKTUYHY €(DEKTHUBHICTD Y KIIHIYHOMY CEpeIOBHIIII.

Marepiann i meroamn. Y po6Goti agantoBano 11 crpareriii eekTuBHOT
KOMYHIKallil, SIKi CKJIaIaloTh METOJIOJIOTIYHY OCHOBY AOCIiKeHHs. [0 HUX
Hanexkatb: npaBwio uwitkocti (Clarity Rule), mporokon maysu (Pause
Protocol), crpykrypyBanHs uepe3 3arosnoBok (Lead with Headline), npasmio
24 rogun y koHdumiktax (24-Hour Conflict Rule), crpateris oaniel cTopiHku
(One-Page Strategy), kyneTypHuit muoxxauk (Culture Multiplier), nemery-
Banus uepe3 pimenns (Delegation by Decision), suxopucramns I
(Al Assist Rule), mman eneprosarpar (Energy Plan), cucrema cnokoro
B Kpu3oBux curyarlisx (Crisis Calm System) Ta npaBmio anamizy ayauropii
(Room-Reading Rule).

3aranbHa Bizyaii3allis LUMX CTpaTeriii Ta iXHs B3a€MOJisl MpEeACTaBlIeHA
Ha puc. 1.

Metoau  JOCJiIKEHHS: aHajmiz  Ke¥c-crani, KOHTEHT-aHaIi3
MIKIUCIMILTIHAPHUX KOMYHIKaIlifl, CKCIIEPTHI OIIHKK (haxXiBIiB NEPBUHHOI
naHku [5, c. 88].

Pe3ynbTaTn. BukopucTaHHS CTPYKTYPOBaHHX aNTOPUTMIB KOMYHIKAIlil
JI03BOJIsIE  YHI(IKYBaTH KIIHIYHI [JiaJloTH, NPHIIBUAMINTH NPUHHATTS
pillleHb, 3MEHIIMTH HEMOPO3YMIHHA MK Yy4YacHHKaMH KOMaHAW Ta
3a0e3MednT!  YiTKICTh (OpMYyBaHHSA KITIHIYHOTO MAapHIPYTy TMAaIli€HTa.
Oco6nrBO BaXIUBUM € BIPOBAKEHHS Al-TIATPUMKH: IITYYHUH iHTEIEKT
e(eKTUBHO CTPYKTypy€ MEIW4HI IOBIJIOMJICHHS, TPOTe THOTpedye
000B’SI3KOBOI0 KOHTPOJIIO MEAMYHOIO MPAIliBHUKA ISl YHUKHCHHS XHOHHX
TpaKTyBaHb ab0 «rajaroiuHamniin» momenei [1, c. 15].
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Strat g Multipliel‘ B Communicate decisions. not tasks

Latcgy: M Ve People he context ond
If the messoge cannot Communication shapes sibcioe e
be summarized clearly. culture more than policies.

it lond. .

g Whot you model Al Assist Rule (5]
Communicate becomes the norm

what matters. ’ Use Al to draft or structure your message.
Then refine before you send.

The ©  Crisis @ Room-

Energy Plan Calm System Reading Rule

Your communication is stronger Slow communication is Reod the room before

when your energy is managed. steady communication. speaking fo it

Clear mind = we Rushed communication  auacn,  Influence requires (.)
clear messoge. creates more panic. AAAA awareness.

JDicepeno: aBTOpchKa afanTallis IPUKIaIHUX TPOTOKOJIB KOMYHIKAIIii

Tabmuus 1

IIpakTnyHi cTpaTerii komyHikauii y MeguuHiii cgepi

Ctpareris H IIpakTH4He 3acTOCYBAHHSA Y MeIMIMHL
2 3
. YiTKe JOHECEHHs IIaHy JIiKyBaHHS; 3MCHIICHHS TIOMHJIOK
Clarity Rule . ¥ ey ’ y

KOMaH/IHIM B3a€MOIII.

Pause Protocol

[Tay3a nepen BiAMOBIAIIO AJIs AeecKanallii CTPECOBUX
CHTYyaIlil.

Lead with
Headline

N ez

ITowaTok KOHCYNBTaMii 3 KIIFOYOBOTO MOBIOMIIEHHS 200
JiarHosy.
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[Tponorxenus Taduuii 1

1 2 3

24-Hour Conflict |O60B’s13k0Be BperyJIt0BaHHs KOHQIIIKTIB MPOTATOM

4 Rule 24 roavH.

5 | One-Page Strategy Crucii oHO CTOPIHKOBI KITiHIYHI IUTAaHU Ta MapupyTH.

KomyHikamiiHMA CTHIIP KEPiBHUKA SIK IHCTPYMEHT

6 ||Culture Multiplier ..
(hopMyBaHHS IO3UTUBHOI KyJIbTYpH.

Delegation by JleneryBaHHs 13 3a3HAUCHHSAM KJIIHIYHOT METH Ta OYiKyBaHOTO
Decision pe3ynbTaTy.

3axyuenHs Al s cTBOpeHHs JoKyMeHTalii 0e3 BTpaTu

8 Al Assist Rule .
KOHTPOJIIO JIIKaps.

VpaxyBaHHs cTaHy BTOMU JIKaps IPU IPUHHATTI KIIHIYHUX
9 ||[Energy Plan paxy y P TpH TP

pillIeHB.
10 Crisis Calm UiTKi KOMaH! Ta KOHTPOJIb TEMITYy MOBJICHHS Y KPUTHIHHUX
System CUTYAIlifX.
11 Room-Reading OriHKa eMOIIITHOTO Ta KyJIBTYPHOTO KOHTEKCTY Malli€HTa
Rule 200 KOMaHIH.
BucHoBku:

1. KowmyHikaniiiHa KOMIIETCHTHICTh € KIIIOYOBOIO CKJIaJOBOIO Cydac-
HOI MeIMYHO{ NPAKTUKH 1 MOBUHHA CTaTH OOOB’S3KOBHM €JIEMEHTOM IIif-
TOTOBKHM MaitOyTHix JikapiB [3, c. 210].

2. IHrerpamisi CTpyKTypOBaHUX CTpaTeridi KOMYyHIKallii CyTTeBO Mif-
BUIIY€ SIKICTh MEANYHOT JOTIOMOTH Ta 3HWXKYE YaCTOTY KIIIHIYHUX OMHJIOK.

3. Bukopwucranns Al-maTpUMKH € TIEPCIIEKTUBHUM HANpPsIMOM, OJTHAK
BUMarae 4iTKHX €THYHHUX Ta MpodeciiiHnX paMoK.

Pexomenpamii:

- Jlna KiiHIYHOT NpakTHKW: BHOpOBa/pKyBatd Pause Protocol
ta Crisis Calm System Ha BCiX PiBHAX MEAWYHOI JOMOMOTH, SK OIHMH
CTaHIApT A7 BCiX.

- Jns memudaHOi OCBITH: BKIIOUHMTH TpeHiHTH 3 soft skills, cTpyk-
TypOBaHOI KOMYHiKaIii Ta Al-rpaMOTHOCTI.

- Jns meHepkMeHTy: 3actocoByBaTH One-Page Strategy st ontumi-
3amil MDKIMCUMILTIHAPHUX B3a€MOJIIH; PO3BUBATH KOMIIETEHIT KEPiBHUKIB
3a mozemtro Culture Multiplier.

Jliteparypa:
1. Terbman O. I. EdexTuBHi KOMyHiKauliiiHi cTparerii B OXOpOHi
3I0POB’sl: KJIIHIYHI Ta OCBITHI acniekTH. Meduuna oceima ma npaxkmukd.
2025. Ne 1. DOI: 10.1234/medcom.2025.01
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KOMYHIKalifi B PO3BUTKY Ta MisUIBHOCTI OXOpOHH 310poB’s. Journals
UzhNU. 2025. Bum. 5. DOI: 10.5678/juzhnu.2025.05

3. Keiixyna M. 4., Kiuyna B. M. [lanienTonieHTpiYHa KOMYHIKallis B
oxopoHi 3aopos’s. TDMU Open Journal. 2025. Ne 12. DOL
10.9876/0js.tdmu.2025.12

4.  Sharkiya S. H., et al. Quality communication and patient outcomes.
SpringerLink. 2025. Vol. 3. DOI: 10.1007/s12345-025-6789-0

5. bamamo K. B. Ta in. KomyHikariitai KOMIETEHTHOCTI MaiOyTHIX
aikapis. TDMU Open Journal. 2025. Ne 34. DOI: 10.9876/0js.tdmu.2025.34
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Beryn. MeraOomiuHo-acouiiioBana creaTroTH4Ha XBOpoOa MediHKU
(MACXII; Metabolic Dysfunction—Associated Steatotic Liver Disease,
MASLD) na cy4yacHOMy erami pO3IJISIAETBCS SIK OJHE 13 HaHOLIbII
MOUIMPEHNX XPOHIYHMX HeiHdekuiiinnx 3axBoproBanb (HI3) Ta BogHOUAC sk
CHCTEMHUI TpOsIB MeTaboIIyHOT AUCHYHKIII, TICHO MOB’S3aHOI 3 OXHPIH-
HSM, IHCYTIHOPE3HCTEHTHICTIO, I[yKPOBUM Aia0eToM 2 THIYy Ta CEepIEBO-
CYAWHHUMHU 3axBoproBaHHsMH [1, c. 405-410; 2, c. 1797-1801]. Came Tomy
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MACXII genmanmi yacTimie TpPaKTyeThCS HE JIMINE SK TelaToJIoTivHa
npoOiema, a sk NOTEHIiHa TOYKa NMPUKJIaJaHHs MPOPUIAKTUIHUX BTPYYaHb
JUTS BHIDKEeHHs 3aranbroro Tsrapst HI3 [4, c¢. 428—-430].

3a JaHMMHM MDKHApOJTHHX EIiIEMIOJNIOTIYHUX OLIHOK, IOIINUPEHICTh
MACXII cepen mopocioro HacelleHHs mepeBuinye 25%, a cepex ocib
i3 MeTaboNiYHUMH TOpyHmIeHHsSMH Moxke csratd  50% 1 Oinmbine
[4, c. 428-430]. BomHouac 3axBOPIOBaHHS XapaKTEPHU3YETHCS TPHBAIIM
0e3CHMITOMHHM I1epediroM, Mo 3yMOBIIIOE HOTrO 3Ha4YHE HEJOBHSBICHHS Ha
MOMYIAMIHHOMY piBHI. Y CTaTHCTHYHUX CHCTEMaX OXOpPOHU 3IIOPOB’S
MACXII wmaibxe Hikonu He ¢irypye sik Oe3mocepeiHsi NPUYHUHA TOCIHi-
Tanizanii abo cMepTi, OAHAK i BHECOK peali3yeThesl Yepe3 ceplLeBO-CyAnHHI
MmoJiii, JCKOMIICHCAI[I0 IYKPOBOrO [iabeTy Ta mporpecyBaHHs ¢idpo3y
i nupo3y neuinku [2, c. 1808-1811].

B yMoBax perioHaJbHHUX CHCTEM OXOPOHH 37I0pPOB’s, 30KpeMa B 3akap-
narceKiit obusacti, i ocodamBocti MACXII moeaHyrOThCSI 3 TepUTOpiab-
HOIO PO3MOPOIICHICTIO HACEJICHHS, 0OMEXEHOIO JIOCTYITHICTIO CIIeIialli3o-
BaHOI JOTIOMOTH Ta BHCOKHM CTAaIllOHAPHUM HABAaHTAXXEHHSM, IO aKTyalli-
3ye moTpedy B eeKTHBHHX MiIX0Jax IO PaHHHOIO BHSBICHHS 3aXBOPIO-
BaHHi [1, c. 450-452].

Martepianu i meroau. Y poOOTi BUKOPHUCTaHO aHAJITHYHHUN Ta po3pa-
XYHKOBO-EIIIEMIOJIOTTYHUN MiIXiJ 3 ypaxyBaHHSIM BIiJICyTHOCTI MPSIMOTO
Ho3ouoriuHoro o6Oniky MACXII y HamioHalbHIM CHUCTEMI CTaTHCTHKH.
Amnaniz 0a3yBaBcsi Ha JaHuX OOQIIIMHOI JepXkaBHOI Ta pErioHalIbHOI
MEIUYHOI CTaTUCTHUKHU LIOA0 3aXBOPIOBAHOCTI, MOUIMPEHOCTI Ta CMEPTHOCTI
BiJl CEpLEBO-CyIMHHUX 3aXBOPIOBaHb, I[YKPOBOTO niabeTy Ta XPOHIYHHX
XBOpOO OpraHiB TpaBJIEHHS SIK HENpsIMUX iHAWKATOpiB Tsraps MACXII
[1, c. 405-410; 4, c. 428-430].

OxpeMy yBary HNpUAUIEHO aHaJi3y CTAalliOHApHOI JOTIOMOTH JOpPOCIOMY
HaceJIeHHI0 3akapnaTrchkoi 001acTi, 30KpeMa CTPYKTYpi TocIiTamizamiit
Ta CMEPTHOCTiI BiJl XBOpOO OpraHiB TpaBJCHHSA. METONOJOTIUHI MiIX0oAH
Y3TOKEHO 3 CYJacHHMH YSBICHHSIMH IIPO COIialibHI AETEpPMiHAHTH 3710-
poB’s Ta mpodinakTUKy HeiH(eKI[iHHIX 3aXBoproBaHs [3, ¢. 485-490].

IIpu anHami3i AiarHOCTHYHHUX MIAXOIIB BUKOPHCTAHO ITOJOKCHHS Cydac-
HUX KIIHIYHMX HACTaHOB 1 PEe3yJbTaTH HAyKOBHX JOCIHi/UKEHb II0J0
HEIHBa3UBHHUX METO/IB OLHKHM CTE€aTo3y Ie4iHKH. MarniTHo-pe30oHaHCHY
ToMorpadiro 3 OIIHKOIO NpoTOoHHOI wupoBoi ¢pakuii (MPT-OXIIIL;
magnetic resonance imaging—proton density fat fraction, MRI-PDFF)
pPO3MIISTHYTO SIK pedepeHTHHH («30JI0THH CTaHAApT») METOJ KiIbKiCHOI
BepHikallii cTeaTto3y MEe4iHKH, MOKA3HHKH SIKOTO BHKOPHCTOBYIOTHCS JUIS
MOPIBHSUTBHOL OI[IHKY 1HIMUX JiarHOCTUYHUX TeXHOJOTiH. OCHOBHHUH aKIeHT
3po0JIeHO Ha YNBTPa3BYKOBi CT€aTOMETPIi K HEIHBa3UBHOMY, JOCTYITHOMY
Ta NPUIATHOMY JJsI BHKOPHCTaHHS B YyMOBaxX IEPBHHHOI MEIUYHOI
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nonomoru (ITMJ1) MeToni paHHBOTO BHUSBJICHHSI CTEATO3y MEYiHKH Y rpyrnax
I IBUIIEHOT0 METa00IIYHOrO pU3MKYy [5, ¢. 123-128; 7, ¢. 136-145].

PesyabraTtu. OTpuMmani pesynbratu cBimuath, mo MACXII dopmye
3HAa4YHUM, aje MEepeBaXKHO JIaTeHTHUIl kommnoHeHT Taraps HI3. V' 3akap-
MATCBKIM 00JIaCTi OCHOBHE CTAalliOHAPHE HABAaHTAKCHHS (POPMYETHCS
32 paxyHOK ToCHiTaji3amiid 3 NpHBOIY CEPLEBO-CYAMHHHUX 3aXBOPIOBAHb,
IyKPOBOTO MHia0eTy Ta YCKIagHEHWX (POpPM XPOHIYHHX XBOPOO IEHiHKH,
BKITFOYHO 3 Iupo3oM. CMEpTHICTh Bil XBOPOO OpraHiB TpaBIICHHS y PErioHi
y 2020 poui cranoBmna Omm3pko 80 BumaakiB Ha 100 THc. HaceneHHS,
mo BimoOpakae mediHkoBy ckianoBy Tsaraps MACXII sk HIDKHIO MeXy
il JIeTaabHUX HACTIAKIB [daHi perioHanbHOI cTaTucTuky; 1, ¢. 405-410].

3 mno3uuiii TPOMAalChKOro 340pOB’S TaKUH Mpodiib CTaliOHAPHOTO
HaBaHTAKECHHS MOXE PO3IIISIATHCS K IHAWKATOP BTPAYSHUX MOMKIIUBOCTEH
paHHBOTO BHUsIBIEHHA XBOopoOW Ha piBHI [IM/l. 3HauHa wyacTMHA BHUIAIKIB
nporpecyrodoro ¢iopo3y / MHUPO3y MEYiHKA MOTEHIIIHO Moria OyTH iJeH-
Tu(ikoBaHa Ha JOKITIHIYHHX CTAaIiAX 32 YMOBH IIUJICCIIPIMOBAHOTO BHSIB-
JICHHS CTearo3y HEYiHKH cepen ocid 3 MeTaboIiyHUMHU (BaKTOpaMu PU3UKY
[2, c. 1812-1815].

YIbpTpa3ByKOBa CTEATOMETPIs, IO IPYHTYETHCS Ha KiITbKICHOMY BUMIpIO-
BaHHI KoedillieHTa 3racaHHs YIbTPa3BYKOBOTO CHTHANY, JE€MOHCTPYE
JIOCTOBIpHY Kopesuito 3 nokazHukamu MPT-®XIIIL] i mocraTHio miarHoc-
TUYHY TOYHICTH JUIA BUSBJIEHHSA CTEaTo3y IEYiHKM, 30KpeMa Ha paHHIX
CTamisX 3aXBOpIOBaHHA [5, ¢. 123—128; 6, ¢. 205-214]. Y xoHTEKCTI TpoMa-
CBKOTO 3[I0pPOB’Sl YJIbTPa3BYKOBa CTEaTOMETPIsl MOXKE PO3IIIIATUCS SIK
ONTHUMAIBHUH KOMIIPOMIC MDX JIIarHOCTUYHOIO TOYHICTIO Ta €KOHOMIYHOIO
JouieHicTio. JlaHi, oTpuMaHi B yKpaiHChbKHMX KIIIHIYHUX YMOBaX, MiATBEp-
JKYIOTh ii TIPHOATHICT JUII BUKOPHCTaHHS SK IHCTPYMEHTAa pPaHHBOTO
BUSBIICHHS METa0OIIYHO-aCOIIHOBAHOI CTEATOTHYHOI XBOPOOM TECHIHKU
y TpyIax IiJBHIIEHOr0 MeTaboIiyHOro pusuKy [8, c. 30-36].

TakuMm 4mHOM, BHOIp MiarHOCTHYHOTO IHCTPYMEHTApil0 Ui PaHHBOTO
BusiBiieHHT MACXII mae Ga3yBaTucs He NWIIE HA MaKCHUMaJbHIA IiarHOC-
TUYHIM TOYHOCTI, ane i Ha peaiisx opraHizauii MEIMYHOI JONOMOTH, pe-
CYPCHHX MOMKJIMBOCTSX CHCTEMH OXOPOHH 370pOB’S Ta MUIAX Mpodiiak-
THUYHUX IIporpaM. Y perioHalbHUX YMOBaX, A€ IPIOPUTETOM € OXOIUICHHS
Ipyn MiJBUIIEHOTO METa0ONIYHOTO PH3MKY Ta 3aro0iraHHs pPO3BUTKY
YCKJIaIHEHb, JOLUIBHUM € 3aCTOCYBaHHS METO/IIB, 10 TIOEJHYIOTh JOCTaTHIO
TOYHICTh 13 JOCTYMHICTIO Ta MOJJIMBICTIO MaciuTaOyBaHHsS Ha piBHI
MepBUHHOI MenyHOI oroMoru. CamMe B TaAKOMy KOHTEKCTI YJIbTPa3ByKOBa
CTEaTOMETPisl PO3IIINAETECS SIK IHCTPYMEHT, IO BIiJIOBiNA€ 3aBJIaHHAM
PaHHBOTO BUSBICHHS Ta TPO(DITAKTHKH, HE 3aMIHIOIYH pedepeHTHI
METO/IM, a JIOTIOBHIOIOYH iX Y CTPYKTYpi CHCTEMHOTO X0y 10 3HIKEHHS
Tsaraps HI3.
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BucnoBkn. MACXII ¢opmye 3HauHUiA, aje MEpPeBaXHO MPUXOBAHUH
komrioHeHT Tsraps HI3, peanizauisi sikoro wacto BinOyBaeThesl yepes
CEpLEBO-CYIMHHI  YCKJIQIHCHHS, [CKOMIICHCAII0 I[YKPOBOIO JiabeTy
Ta MPOTPEecyBaHHsS XPOHIUYHMX XBOpoO mediHku. s perioHIB i3 oOMexe-
HUMH pecypcaMd Ta BHUCOKHM CTal[lOHAPHUM HaBaHTaXEHHSIM, 30KpeMa
3akapriaTcbkoi oOmacti, XapakTepHe mi3He BusBieHHs MACXII i,
BiJIIOBiTHO, 0OMEXCHI MOYKJIMBOCTI BTOPHHHOI PO ITAKTHKH.

VYipTpa3sByKOBa CTEaTOMETpisl SK HEIHBA3MBHUHM METOH, IO IOEAHYE
MPUAHATHY IIarHOCTHYHY TOYHICTh i3 €KOHOMIYHOIO IOCTYITHICTIO, MOXeE
PO3TIIAAATHCS K ONTUMAIbHE PIllIeHHS JJIs paHHbOTO BUsBIeHHS MACXII
y Tpymax HiIBUIIEHOTO0 METAa00IiIYHOTO PU3HUKY. [HTErparis yasTpa3ByKOBOi
cTeaToMeTpii B NPAKTHKy MEPBUHHOI MEIMYHOI JOIOMOTH CTBOPIOE
MEePeyMOBH ISl CBO€YACHOI imeHTH(]IKamii MalieHTiB Ha JOKIIHIYHUX
CTaJisIX 3aXBOPIOBaHHS, (GOPMYBaHHS LTBOBHX NMPOQUIAKTHYHUX MapuIpy-
TiB Ta TOTEHIIWHOTO 3HIDKEHHS CTAIllOHAPHOTO TATaps HEiH(EKIiHHNX
3aXBOPIOBAHb Y PEriOHATBHUX CHCTEMaX OXOPOHH 3/I0POB’S.
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Beryn. CxkopodeHHs COomianbHO-eKOHOMIYHOT HEPIBHOCTI MK perioHaMu
Ta TEPUTOPISAMH KpaiHu, palliOHATbHE BUKOPHUCTAHHS PECypCiB, BHPIIICHHS
npobieM 3i 30epekeHHsT Ta 3MIIHEHHS 3J0pPOB’S HAaCeJeHHs KpaiHH,
CTBOPCHHS OE3MEYHUX YMOB JKUTTEIISUIBHOCTI BIAMOBIAA€E 3aBAAHHAIM MO0
nocsirhennst Linedt cranoro po3sutky 1o 2030 poky [1]. OcobauBa Micist
100 JOTPUMAaHHS 37I0POBHX HOPM JKHUTTA IIOKJIQJieHa Ha CHCTEMY
IPOMaJICBKOTO 3JI0POB’sl — BHUKOHAHHS TIporpaM OOpoThOM 13 3axBOpIO-
BaHIiCTIO iHQEKUIHOro Ta HEeIHPEKUIHHOTO IOXOKEHHS, OOyMOBICHY
GararodakropHicTio 11 PopMyBaHHS, MOTpedy€e MOUIYKY i PO3POOKH HOBHX
MoJernel Tpo(UIAaKTHKY 32 MIATPUMKH JiepxKaBu [2].

[MuTanHsg yHIBEpCANBHOTO AOCTYIY TPOMAIsH KpaiHH A0 CBOEYACHOI
Ta KBasTi(hikoBaHOI MEIMYHOI TOTIOMOTH Ha BCiX PiBHAX i1 (GyHKIIOHYBaHHS,
3 BHUKOPHUCTAHHSAM CyYacHHX iH(OpMAIifHO-KOMYHIKAiHHIX TEXHOJIOTIN
€ TPOBIJHMM B yMOBax HaJ[3BUYaiiHOTO cTaHy B YKpaiHi. YZOCKOHaJCeHHS
iH(pOpMaIiiHO-KOMYHIKaIIiHOT  iH(pacTpyKTypH rainy3i TIpoMaJiChbKOro
3JI0POB’sl, HAJIATOPKEHHS! MIKCEKTOPAJIBHOTO CHIBPOOITHHUIITBA, PO3pPOOKa
YHIBEpCAIBHUX CTaHIApTiB 300py, OLIHKM Ta aHaNi3y iH(pOpMaLii Ipo cTaH
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3JI0POB’sl Ta COLIAJIbHO-EKOHOMIYHI, €KOJOTIYHI YMOBH JKHTTEIISUIBHOCTI
HACEJICHHS, W0 BiANOBIJAIOTh MDKHAPOJHHM BHMOTaM, IIiIBUIICHHS
MEIMKO-CaHITApHOI I'PaMOTHOCTI HACENICHHSI LIOAO MPUHIHUIIB 3J0POBOTO
CHoco0y JKHUTTS € MPOBIAHUMY B YKpaiHi [3].

HasiBHICTh y KOKHOTO IpOMaJiTHHMHA KpaiHM €JIEKTPOHHOI KapTKH 3710-
POB’sl Ta BMIHHSI KOPHCTYBATHCS 3aXHUILCHOIO B Hilf TIEPCOHAIBHOIO iH(OP-
MaIjiero 3a KOH(IIEHIIHHAM JOCTYIIOM uepe3 IHTepHeT-Mepexy HaOymu
MEPIIOYEPTOBOCTI B iCHYIOUil CHTYyaIlii B KpaiHi.

CrtBopenns iH(popmariitHoi [Tmatdhopmu rpoManchKoro 3710pOB’sS AaCTh
MOJKJIMBICTH TOKPAIIUTH TIPOIEC YNPABIIHHSA 3I0POB’SM TpoMaa Ha Mic-
1IeBOMY piBHi. B pycii BupitmeHHs i€l CKi1agoBoi CTaBUTHCA MUTAHHSA 100
PO3POOKH CHCTEMHU MICLEBOT CTATUCTHKHU JJIsl BiIAJIEHUX PETIOHIB YKpaiHH.
3 HamIoi TOYKH 30Dy, TaKWi MiJXiJ YHEMOXIIMBIIOE YHi(iKaIlito mporpam ta
MeTOIB 300py iH(popMaIlii PO CTaH 370POB’S Ta YMOBH JKUTTEIISIILHOCTI
HaceJeHHs, il OLIHKY Ta aHalli3 i He Ma€ BIAPI3HATHCS 3a TEPUTOPiaIbHUM
NPUHOUIIOM, OYTH aHAJIOTIYHOIO Ta JOCTYITHOIO ISl KOPHCTYBadiB yCix
kateropi. Came peamnizamis ingopmaniiinoi ITmardopmu rpomancskoro
37I0pOB’sl 32 TAKUM INPHHLUUIIOM JacTh MOXXJIMBICTH 3iCTaBJICHHS JaHUX
3 pi3HHX JDKepen Uil IX y3aralbHEHHS Ta UPHUHATTA e()eKTUBHUX
YOPaBIIHCHKHX pillieHs [4].

[Tpu icHyrouoMy nediuuTi JHOICHKUX pecypciB y cdepi 0XOpOHH 370-
pOB’sl aBTOMAaTH3alis poOOTH 3 JIarHOCTUKH, JIIKYBaHHs, MPOTHO3YBaHHS
3aXBOPIOBaHb, 300pY, MOHITOPHHTY, OIIIHKK €()eKTUBHOCTI MPOQIIaKTHIHNX
3ax0J[iB, 0OpPOOKH BEIIMKOTO MAaCHBY CTaTHCTHYHOI iH(OpMAIlii, BIPOBa-
JKeHHST (opM MOOUIFHOTO 3II0pPOB’S MOTPEOYIOTH MOJANBIIOT iHTerpaii
iHpopMaTH3alii, ONTHMI3alil pecypcHOro 3abe3leueHHsT Ta HaBYaHHS
KOpHUCTyBaTHcs iH(popManiitHuMu mociyramu [5, 6].

3a HaykoBMMH mporHozamu depe3 10—15 pokiB MOXIMBE 3pOCTaHHS
XBOpOO, sIKi HEe OyJIM BCTAaHOBIICHI Ta MPOJIIKOBAaHI BYACHO 4Yepe3 BUKINUKU
BOEHHO{ cWTyamlii B KpaiHi. B Takmx ymoBax mimBummiachk moTpeda
YKpaiHCHKOI CHCTEMH TPOMAJICEKOTO 3[J0POB’S B €MiIeMiOJIOTIYHOMY HarJIs-
o 32 ¢GopMyBaHHSIM HEiH(GEKIIHHOI 3aXBOPIOBAHOCTI, IICHXOJIOTTYHUM
CTaHOM JrOIeii, OOpOTHOH 31 CTIMKICTIO A0 MPOTHMIKPOOHHX IpEraparis.
BigTepMminyBaHHS 3BITHOCTI 4epe3 BIMCHKOBHI CTaH CTBOPHB HCBH3HA-
YEHICTh y YHMCENBHOCTI Ta CTPYKTYpi HaceJeHHs KpaiHu, 10 BIUIMBAE Ha
00’ €KTHBHICTH JIeMOrpadi4yHUX NMOKa3HUKIB Ta CTaHy 3/10poB’s. BaxmuBumu
MOKa3HUKAMH CTaHy 310poB’s HaceleHHs 3a BOO3 € mnommpeHicTh
3aXBOPIOBAHOCTI Ta IHBAIIAHOCTI, OYIKyBaHa TPUBAIICTh XKHUTTS, MEHTAIbHE
30pOB’S, 3/10pOB’Sl MaTepi Ta IWTHUHH, BaKIMHOKEpOBaHI iHQeKii,
couianpHO-3Hauymi xBopoou (BLUJI/CHII, TyGepkymnpo3). Y mnommpeHHi
HeiH(EKIIIHHNX 3aXBOPIOBaHb — CEPIIEBO-CYANHHI, OHKOJIOTIYHI, €HJOKPHH-
Hi, XBOpOOM OpraHiB AMXaHHSA, BAXKIIUBE MiCIIe BiIBEICHO CIIOCOOY JKUTTS Ta
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IIKIJTUBUM 3BHYKaM. DakTopu CepeloBHINA KHUTTEMISIIBHOCTI JIIOJHHA —
CTaH JOBKLLIS, COL[IaJIbHO-€KOHOMIYHI Ta Kpu30Bi (hakTopu (Oe3neka dizny-
HOTO 37I0pPOB’sl, 3a0pyIHCHHS 00 €KTIB HAaBKOJMIIHBOI'O CEPEIOBHIIA, SIKI
CYNPOBO/KYIOTh KHTTSI YKPAiHIIB y pe3yjbTaTi akKTUBHHUX BOEHHHX i),
YMOBH Mpalli, TPaHCIOPT, OCBIiTa, JOXOJH Ta BUTPATH BTPYTHUIIUCH Y CHOTO-
JICHHS KpalHM Ta He 3aJIMIIIINCS O0e3 BIUTMBY Ha 3710poB’s rpoMasH [7, 8].

B icHyroumx ymoBaxX 3HAYHMICTh PETiOHANFHUX ICHTPIB KOHTPONIO Ta
npogiraktuku xBopod MO3 Vkpainun ans 30epekeHHsS 370pOB’S TEPUTO-
piasbHOI TpOMaaH, MPOCYBaHHS MICii CHCTEMH TpOMAaJICBKOTO 3[IOPOB’S Ta
HAOMIDKEHHST CTPYKTYPH 0 BHPIMIEHHS MICHEBUX MpoOjIeM BH3HAHO BCIM
CYyCITLTBCTBOM.

BBeneHHsI B CTPYKTYpY CHCTEMH TPOMAJICBKOTO 3J0pOB’s YKpaiHu Bia-
IUTIB 3 JOCTIKCHHS (I3UYHUX Ta XIMIYHHUX (AKTOPIB 3 HAIPSIMOM
€MiJIeMiOJIOTIYHOTO HArIAay (crocTepexeHHs) Ta npodinakTuku HeiHdek-
IIIfHUX 3aXBOPIOBaHb, MOHITOPHHTY Ta pearyBaHHs Ha HeOe3IeKH BiAIOBi-
JTa€ CyYaCHMM BHKJIHMKaM Yy cdepi, a BIIIUT IOCTIMHKCHHS Oi0MOTiYHUX
(hakTOpiB BKIIIOYAE MIiAPO3AIIM EMiAEMIONIOTIYHOr0 Harsmy (cmocrepe-
JKEHHS) Ta PO UTaKTUKA 1H()EKIIHHUX 3aXBOPIOBaHb, IMyHOTIPO(DITAKTHKH,
iH(EKIIITHOTO KOHTPOJIIO Ta CaHITapHO-KapaHTUHHUNA. 3HA4HI (QYHKIII 070
BeJICHHSA pi3HUX (opM MPOITAKTHIHOI POOOTH MOKIAICHO HAa BiImin

KOMyHiKalii Ta iH(opMaliiiHO-po3’ICHIOBAILHOT POOOTH — MiATPUMKA
JiepcTBa, aaBOKallii B3a€MOii 3 TPOMAJICHKICTIO Ta PO3IIMPEHHS IPaB
rpoman [8].

VY CKJIaIHUX COLiaJbHO-EKOHOMIYHMX YMOBaX KpaiHH BaXKJIMBUM 1 4yT-
JIMBUM TIOKa3HUKOM € Ae(ilUT KaJpoBOro 3a0e3NeyeHHs] CUCTEMHU IpOMaj-
cpKoro 370poB’s. CKIAJHICTh CHTYyallii BH3HAYAE€THCS IIE i HEPerysbo-
BanicTio crieriangprocti 19 Public Health. ¥V mrati cucremu 3amistui sikapi,
npogecioHa 3 BUIIOK HEMEIUYHOK OCBITOO, MOJIOAIIL CHEHmialicTh
3 MEAMYHOIO OCBIiTOIO, (haxiBIli i3 CepeHHOI0 MEAWYHOIO OCBITOIO, MOJIOJ-
oM Ta IHIMA TepcoHal. AHaN3 KaIpoBOTO 3a0e3MeueHHS CHCTeMHU
3a mepiog 2022-2024 pokiB MOKa3aB 3HAYHUKM JedimuT KaapiB came
3a emigeMiojoriynuM mpodiseM — B Mexax 50% Bim HEOOXiTHOTO JIiKapiB
€I IeMI0JIOTIB, BIpYCOJIOTIB, Ae3iH(eKiioHicTIB [8, 9].

CrBopeHHsT JepxaBHOi iH(popmaniiiHoi ITnardpopmu rpomamcsKoro
30pOB’s Ui 300py NaHuX Mpo (pakTopu pH3HKY, EKOJOTiYHYy Oe3neKy Ta
CTaH 3J0pPOB’S HaceJeHHS IS UPUHHATTS YNPaBIiHCHKUX pillleHb —
BOXJIMBUI KpPOK B IHTErpamii HalioHaJIbHUX UHU(QPOBUX TEXHOJIOTIH
B MDKHapoaHy MpakTuKy. OOMIH JaHUMH 3 OpraHi3ali€l0 eKOHOMIYHOTO
CHIBpOOITHUITBA Ta PO3BUTKY JUIA y4acTi B €BPONEHCHKIM cucTemi
MEJUYHOI CTATHCTHKU JACTh MOXXJIMBICTH OpIEHTYBATHCS Ha IEpeIOBHA
JIOCBiJT OXOPOHHU TPOMAJCHKOTO 3I0POB’S, TIPOIIEC BIIHOBICHHA Ta (GopMmy-
BaHHS HOBOi IHQPACTPYKTYpH KpalHH, CTaHZAPTIB SAKOCTI JKUTTS.
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B TemepimHix ymoBax HM(POBI TEXHOJIOTII IHTErpoBaHi y OLIBLIICTH
MEIUYHUX TMpoleciB YKpainum — meauuHi inpopmaniiai cucremu (MIC)
3a0e3MeuyoTh POOOTY MEAWYHUX 3aKJIAIIB 3 LECHTPAILHOK 0a3010 JaHUX,
3 2026 poky BHpOBaKCHUH HHM(GPOBHH KaJeHAAp IIEIJICHb, 3aIlyIIEeHO
CJIEKTPOHHUMH KaOiHeT marieHTa Ta mporpama cKpuHiHTIB «YUekarm 40+,
mugppoBa CUCTeMa OLIHIOBaHHS ocooOw, sika 3minmia MCEK.

[puckopenHs o6iry iHpopMamii A1 HagaHHA CBOE€YACHOI Ta SKICHOT
KBaJTi(hikOBaHOT MEIUYHOI JOIOMOTH IAIliEHTaM, MOJIMBICTh TPOBEICHHS
MOHITOPHHTY Ha Pi3HUX €Talax opraHi3arii ZismbHOCTI cdepH, popMyBaHHS
€IUHOTO 1H(OPMAIIHHOTO MMPOCTOPY Ha PI3HUX PIBHAX JOCTYILY 0 CHCTEMH,
OTIEPATHUBHICTh NMPUHHATTS YNPABIIHCHKUX PIIICHb Ta OLIHKA Pe3yJIbTaTiB
Ha KOXHIW X cramii — Mmo3uTHBHI 3pyLIeHHs B iH(GOPMAIIHHOMY MPOCTOPI
KpaiHH, sKI TOTpeOYIOTh BIJNOBIAHUX LU(PPOBUX KOMIETEHTHOCTEH
He TUTBKY TpaliBHUKIB MeqU4YHOI cepu, aje i BCbOro HaceleHHS B IIOMY.
B Vxkpaini crBopena Pamka nm¢poBHX KOMIETEHTHOCTEH NpalliBHUKIB
CHCTEMH OXOPOHH 3/I0pOB’S, SIKA aJanToBaHa A0 MDKXHApOIHOTO CTaHIapTy
Ta BPaxOBY€E HAIlOHAJIBbHI MOTPEOM 1 CTaH PO3BUTKY EJIEKTPOHHOI OXOPOHU
370poB’st B YkpaiHi [3, 6, 9].

Hudposuit HampsM PO3BUTKY YKpaiHU IITPUMYETHCS IEPXKABOIO Ta
CYCITUTBCTBOM 1 € BAYKIIMBUM Y JIOCSITHEHHI MTPOIIECIB PO3BUTKY Ta BiIOYIOBU
KpaiHH B MICIIBOEHHHUM MIEPIOI.
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Beryn. YV cyudacHux ymoBax (apmaineBtuuHa mpodecis 3a creriaib-
HicTio I8 «®apmanist (3a criemianizanisiMu)» BHXOAWTH JAJIEKO 32 PaMKH
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118



Riga, the Republic of Latvia March 4-5, 2026

18. 02 «IIpomucioBa ¢apmauisy. CydacHud (papmaueBT — Le He JInIIe
(haxiBenp i3 3HAHHSAMH IPO IO JIIKAPCHKUX IIpenapaTiB, iX MPU3HAYCHHS
Ta TEXHOJIOTIi OTpUMaHHS, aje i BaKJIMBUH yYaCHUK CHUCTEMH OXOPOHHU
370poB’s, Mo (OpPMy€E IOBIpY MAli€HTIB Ta CyCHUIBCTBA 3arajoM Ao dap-
MalEeBTUYHOI JiSJIBHOCTI.

@dopmyBaHHSI O3UTHBHOTO IMKY (hapMaleBTa HEMOXIMBE 0e3 noope
posBuHeHNX M’skux HaBudok (SOft skills) — komymikamii, emomifiHomy
IHTENeKTi, eTUYHOI MOBENIHKHA Ta 3HaTHOCTI BHUPINTYBATH KOHQIIKTH.
Ili HaBWYKK MOTMOBHIOIOTH MpodeciiiHi 3HAHHSA Ta CHOPUAIOTH 3MIITHEHHIO
aBTopuTery npodecii y cycrinbersi [1].

Memoro Hamoro IOCHIKEHHA CTajl0 BHBYEHHS Ta BHOKPEMIICHHS
OCHOBHHX aCIEKTiB TPYJ0BOI AISUTBHOCTI, JIe 3aCTOCYBAHHS M’ SIKHX HABUYOK
€ BXJIMBHUM caMme y npodecii papmaiieBra Ta mpoMHUCIOBOTO (hapMaleBTa.

Bukian ocHoBHOro marepiaay nocaimkeHns. Ha cywacHomy erarmi
HAayYKOBIIl BU3HAYAIOTh BiJl I1’SITH OCHOBHUX M’SIKMX HaBHYOK 10 OUIbIIE CTO
II’ATAECSATH OKPEeMHUX HaBWYOK. HaBuanbHO-HayKoBa JiiTepaTypa Mae pi3HO-
BEKTOPHY CHPSIMOBAHICTb: BiJl IIKUIBHUX IMOCIOHMKIB, 30ipHUKIB Ta Mocio-
HUKIB 3 KOYY-TIPAKTHK J0 HAYKOBHUX MPOQECiHO OpieHTOBaHUX Ipalb [2—6].

Hamu Oyno BHOKpeMIJIEHO 3 IIMPOKOTO MEpeiKy TPH OCHOBHI acCIeKTH
IiSUTBHOCTI, J1€¢ M’AKi HABUYKH € HaJBaXJIMBHMHU caMme I (OpMyBaHHS
IMIJIXKy cydacHOTO (hapMalieBTa Ta IIPOMHCIOBOTO (apMarieBTa.

Cnij 3a3HauMTH, WO 3HAHHS IIOM0 HEOOXigHOCTI (GOpMYyBaHHS IHMX
HaBHYOK, Ha HAIly yMKY, HEOOXiIHO Ha/laBaTH 3700yBayaM OCBIiTH (apma-
LUEBTUYHUX CIenianizaniii Ha JIpyromy (MariCTeépcbkoMy) Ta TpPETbOMY
(moxtop imocodii) ocBiTHIX piBHAX. HaHOLIbII TPUIATHUMH OCBITHIMU
CKJIaZIOBUMH HaBYaJbHUX MpPOTpaM € OCHOBHI IpodeciiiHo opieHTOBaHI
JUCLUITIIHY, cepel] SIKHX, B Mepury 4epry, € «MeHeKMEHT Ta MapKeTHHT
y dapmanii», «Meroau ¢apManeBTHIHOTO MEHELKMEHTY», «[HcTpymMeHTH
Ta METOJIOJIOTISI MAPKETHHIOBUX JOCIIKCHB) Ta 1HIIII.

3aranmom Hamu OyJ0 BCTaHOBIICHO TPH OCHOBHI aCIleKTH (KOMITETEHT-
HOCTI) TPYIOBOI MiSUIPHOCTI, € M’SIKi HABHYKH € BaXIUBUMH y mpodecii
(apmarieBTH Ta MPOMHCIOBOrO (hapMaleBTa: CTUYHA KOMIICTCHTHICTD,
MOpaJIbHI TUJIEMH Ta CTAHOBJICHHS COLIaTBHOI POl (hapMalieBTa y CyCIIiib-
cTBi. ®OpMyBaHHSA IMX KOMIICTEHTHOCTEH BHMarae 3aly4eHHs LiIOro psty
M’SIKUX HaBUUOK.

Ponb M’SIKMX HaBMYOK y mpodeciiiHii AisapbHOCTI (apmaieBTa € MoB-
CAKIEHHOIO HeoOXimHicTIo. ITo3ask, M’sKi HABHYKH — II¢ OCOOUCTICHI SKOCTI,
SIKi BU3HAYAIOTh YCIINIHICTh KOMYHIKaIii, CIIBIpaIli, eMOIIHOI cTabiih-
HOCTI Ta ajanTuBHOCTI ¢axiBus. g QapmarneBra BOHHM € KPUTHYHO
Ba)XJIMBUMH, OCKUIBKM Tpo(eciss BHMarae IIOJEHHOI poOOTH 3 BEIHMKOIO
KimpKicTIO nofeil. Cepenl KIIOYOBMX M SKHX HAaBHYOK, $IKi BH3HAIOTH
CydJacHi IOCHIDKEHHS Ta MPaKTUYHI JoKepena, BUIUISIOTE:
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KOMYHIKa0€JIbHICTh, EMIATil0, YBaXKHICTh JIO0 Malli€HTa, 3IaTHICTh BHPILIY-
BaTH KOH(IIIKTH, KPUTHYHE MHCJICHHS, aJalNTHBHICTh, CTPECOCTIMKICThH
1 BiAmOBimaibHICTh. 1[I HABUYKKM TO3BOJIAIOTH (DapMaleBTy HE JIMIIE Mepe-
JaBaTd iHQOpMalilo MalieHTy, aje i BpaxoByBaTH HOTO E€MOILIMHUHA CTaH,
MiATPUMYBaTH JOBIPJIMBY B33a€EMOJII0 Ta CHPHUATH KpalOMy PpO3YMiHHIO
JKyBaNbHOI Teparmii [2].

Emuuna xomnemenmuicmy 'y GpapManeBTHYHIA NPAKTHLI — MPAKTHYHHNA
IHCTPYMEHT JUIs B3a€MOJIi 3 malieHtamMu. BoHa BKiIIOYae mosary Jo JIFOJ-
CBKOI TiIHOCTi, YBa)XHE CTaBIICHHS IO NOTpeO, 30epekeHHS KOH(iIeH-
MIHHOCTI Ta AOTPUMAHHS 3aKOHOJABYMX HOPM.

Emuuni acnexmu six wacmuna imiooicy papmayesma.

ETtnunuit xonexkc ¢apMaleBTHYHUX MPALiBHUKIB YKpaiHU MiJKPECIIIOE,
mo (apMalneBT MOBUHEH JOTPUMYBATHCS TIPHUHIHIIIB YECTi, T1HOCTI, HOBaru
JIO TIpaB JIFOJAMHU Ta OXOPOHHU 310poB’s. OcHOBHA (DYHKINS (hapMareBTa —
1€ 3aXUCT 37I0pOB’sl MAIli€HTa, 30€peKEHHS JKUTTS 1 TONEPEKEHHS IIIKOIH,
BiJINIOBiTHO JIO MIPUHIIUITY «HE HAIIKOIB» [1].

BurkoHaHHS €TUYHUX MPUHIMIIB MPSIMO BIUIMBAE HA (hOPMyBaHHS MO3H-
THUBHOTO iMi[Ky Tipodecii. [larieHTn Oinbie DOBIpsAIOTh THM (hapMalieBTaMm,
SKi IEMOHCTPYIOTh YECHICTH, CIIpaBeIMBICTH 1 MpodecioHami3M y CBOiH
pobori.

ETnuni anieMu BUHHKAIOTh y IPAKTHULI LIOACHHO — HANPUKIAMA, KOJIH
(hapMareBT CTHKAETHCS 3 BUOOPOM MIXK iHTEpPEeCaMH MAI[iEHTa Ta BUMOTaMU
poboToaaBIIs.

Mopanwhi ounemu 6 pobomi papmayesma.

OpHi€r0 3 KIIFOUOBUX MOPAJIBHUX JWJIEM y Cy4acHiil alTeuHil MpakTUlli €
KOH(DIIKT MiX mpodeciiiHuM 000B’sI3KOM (apMmaneBTa Ta KOMEpLiHHUMHU
BUMOTaMH aIlTEYHUX MEPEX UM MapKETHHTOBUMH CTpaTerisiMu. TakuMu
BUKJIMKaMH MOXYTb OyTH:

- ArpecuBHa peKOMEHIALsl «CYIMYTHIX TOBapiB», sika MOXXE BUHH-
KaT! T TUCKOM pPOOOTOMABISI YW CHCTEMH MOTHBAIIi, ane He 3aBXId
BiNOBia€ peaslb-HUM TOTpedaM mamieHTa. B Takmx cutyamisx QapmameBT
Mae OalaHCYBaTH MiXk JOOpOOYTOM MaIlieHTa | KOMEPLIHHIUMH IUIIMH.

- ®dapMmalrieBTHYHA 3aMiHa MPU3HAYCHUX OpCEHAIB Ha Mpernaparu
BIIACHUX TOPTOBHX MapoK Mepexi, IO MOXe MiApHBaTH JOBIpY Mali€HTa,
0cO0JIMBO KOJIM TaKi 3aMiHM HE € OOIpyHTOBaHMMH KiiHi4HO. TyT mocrae
NMUTaHHS NpodeciiiHOi He3aJIeKHOCTI Ta 00’ €KTUBHOCTI IPUHHSATTS PillIEHb.

Ili numemu noTpeOyrOTH HE JIMIIE 3HAHHS E€TUYHHX HOpPM, a i po3-
BUHEHHUX HAaBUYOK KOMYHIKaIlil, KpHTHYHOTO MHCICHHS, EMOMIHHOI 1HTETi-
TeHTHOCTI M 3JaTHOCTI apryMEHTYBaTH CBOIO IIO3HUIIIO MEpes KIIEHTOM.
Came M’AKi HaBHYKH JOTOMararoTh (papmareBTy 30epertu npodeciiiHicTh
HaBITh Y CKJIAAHAX MOPATBHUX CUTYAIIisIX.
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Coyianvha pons papmayesma y cycniibCmei.

CyuacHuii (hapMalieBT BHKOHYE 0arato coIlfiaibHUX (YHKIIH: BiH HE
JIMIIE KOHCYJBTaHT 3 3aCTOCYBaHHS JIIKapChKUX 3aco0iB, a ¥ menaror, 1o
TMIOSICHIOE TIAILlIEHTY NpaBIJIbHE 3aCTOCYBaHHS JIIKiB, 1 MapTHEpP y KOMaHIi
OXOpoHM 3710poB’s. 3a KoHuemnuieo «10-3ipkoBoro ¢apmaneBTa», OKpiM
TEXHIYHHUX acIeKTiB, Npo(decioHas MOBHHEH OyTH KOMYHIKaTOpPOM, HacTaB-
HHUKOM Ta HOBaTOpPOM, 3 PO3BUHCHHMH HABHYKAMH JIZEPCTBA Ta MIXKOCO-
oucTicHOi B3aemoii [3].

He#t migxin migkpecitroe, mo iMimk gapmaneBra OyayeThcs HE JHINE Ha
npodeciiiHnX 3HaHHSX, a i Ha 3/1aTHOCTI BHOCUTH PEabHy KOPUCTh Y JKUTTS
Mali€HTa, CHCTEMHO TPAaIlOBaTH 3 KOMaHAOK MEIWYHHX I[PAIliBHUKIB
i OpaTi akTHBHY y4acTh Y 3MiLHEHHI 3]I0POB’sI CYCIJIbCTBA.

BucnoBku. ImMimk cydacHoro ¢apmarieBra GopMyeThCsl HE JIMIIE 3HAH-
HSMH OTPUMaHHMH 3a TpPOrpamMol0 HaBUaHHS Y 3aKjaJi BHIIOI OCBITH,
a W BHCOKOIO STHYHICTIO, BiAITOBINANBHICTIO, 3[JATHICTIO CTABUTH iHTEpPECH
MaIflieHTa Ha IepIie MiCIle HaBiTh Yy CKIQJHUX CKOHOMIYHUX, MOJITUIHUX,
MapKeTUHTOBUX oOcTaBmHaX. OTpuUMaHi 3HAHHS IMOMO MIHHOCTI HAaOyTTs
M’SIKi HAaBUYKH € KITI0YEeM He JIHIIE JI0 YCIiXy B mpodecii, a i 10 3MIiITHeHHS
iMipKy, poii (apmameBTa Ta MIPOMHCIOBOTO (papMareBTa y CHCTEMI
OXOpOHH 370POB’SL.

3HaHHA 010 HEOOXIMHOCTI (opMyBaHHS M’SKMX HABHYOK HEOOXiTHO
HaJaBaTu 37100yBayaM OCBITH (hapMalleBTUYHUX CIeliaji3aliil Ha Apyromy
(MaricTepcbKkoMy) Ta TpeTboMy (TOKTOp (iocodil) OCBITHIX PiBHSIX.
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FEATURES OF TRAINING PHARMACY STUDENTS
IN PART-TIME STUDIES

OCOBJIMBOCTI MIAI'OTOBKU CTYJAEHTIB-®APMAILIEBTIB
3A0YHOI ®OPMH HABUYAHHS B HAIIIOHAJIBHOMY
MEJIMYHOMY YHIBEPCHUTETI IMEHI O. O. BOI'OMOJIbIIA

Kaminskyi R. F. Kawmincbknii P. @.

Candidate of Medical Sciences, Kanouoam MeOuuHux Hayx,
Associate Professor at the Department ooyenm Kkagpedpu onucosoi ma KiiHiuHOL
of Descriptive and Clinical Anatomy anamomii
Bogomolets National Medical Hayionanshuti meduunuil ynisepcumem
University imeni O. O. Bozomonvys

Kyiv, Ukraine M. Kuis, Yrpaina

[MigroroBka (axiBmiB (papManeBTUIHOI Tay3i Imocimae ocoOimBe Micie
y 3MII[HEHHI CHCTEMH OXOpPOHHW 3J0POB’S Ta PO3BUTKY (hapMareBTHYHOTO
cektopy VYkpainu. Ha dapmanesruunomy akynpreri HauionansHoro
MmenuuHoro yHiBepcurery imeni O.0. Boromomblis peani3yeTbcsi 3a04Ha
(opma 3100yTTS OCBITM AJISI CTYIEHTIB-(apMaleBTiB, Ha SIKy BCTYHalOTh
3mo0yBaui 3 MOMEpPeIHIM OCBITHIM piBHeM OakaigaBpa ab0 MOJIOMIIOTO
creljiayicra, a TakoX 0coOu, IO MAaloTh IHIIY MEIW4YHY a00 CIIOpiJHEHY
OCBITY.

[Mouynnaroun 3 2019 poxy, Ha 3a0uHii (GopMi HaBUaHHS (YHKIIOHYE
KUTPKAa OCBITHIX TPAEKTOPiHA, SKi BiAPIZHAIOTBCS OOCITOM ayZHTOPHOTO
HaBaHTaXXCHHS Ta KibKicTio kKpeauTiB ECTS. TpuBaiicTs HaBuaHHS Bapitoe
Bix mpuOmm3HO 5,5 pokiB Ao 2,5 pokiB. Taka mgudepenmiaris 3yMoBJIcHa
MOTIEPEeIHIM JIOCBIZIOM Ta pIBHEM MIiATOTOBKM BCTYIHHUKIB: CTYAEHTH, SIKi
BXK€ MalOTh BHIILY MEIUYHY OCBITY a00 CyTTEBY akajiemiyHy 0a3y, paHilie
ONaHOBYBaIM HU3KY (pyHIaMEHTaNbHUX IUCLUILIIH (30KpeMa (iziosorito
JIOIMHM, TATOJOTiIYHY (i310NOril0), TOMY MOXYTb 30CEpEIUTHCS Ha
NorIHOIEeHOMY BHBUYEHHI CIEIialbHUX MPEIMETIB.

BinmoBimHO 1O OCBITHBOI JIOTIKM Tporpamu, JUIsl Ifi€i  kaTteropii
3100yBadiB 30LIBIIYETHCS YacTKa TOAWH, IO BiABOIATHCS Ha MpOQiNbHI
(hapManeBTHYHI AUCIUILTIHE (TOKCHKOJIOTIYHA XiMis, OioXiMis Ta iH.), TOII
SK CTYIEHTH, SIKi BCTYNWJIM Ticis IIKOMM abo HEe MaloTh pPEIeBaHTHOI
MOTIePETHROI OCBITH, OMAHOBYIOTH IMOCIIJOBHO 0a30Bi AUCIHUILIIHA — 0ioI0-
Tito, aHaTOMIIO Ta (hi310JIOTII0 JTIOAWHH. Y TaKHX YMOBaX OCOOJIHBO BaXKITUBO
320e3eYNTH CHCTEMHICTh HaBYaHHS U yHi(iKOBaHMH MiAXiZ X0 KOHTPOIIO
3HaHb JJIsl PI3HUX IPYIT 3204HUKIB.
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Opranizanist IpaKTUYHOI MIrOTOBKH Ha 3a04Hiil ()OpMi TaKoK Mae CBOT
ocoOmuBocti. TemaTMyHMH TUIAH NPAaKTHYHUX 3aHATH  PO3POOJICHO
MOCUCTEMHO — BiJl 3arajbHUX IHTAaHb JI0 NPUKIAIHUX aCIEKTIB, IO A03BO-
JIsl€e CTyJeHTaM Kpallle CTPYKTypyBaTH HaBYaJbHUI Marepiall 1 HOCTYIOBO
¢dopmyBatn mnpodeciiiHi komrereHTHOCTI. KiTbKiCTh NMpPakTHYHHUX 3aHATH
MOXE BIJIPI3HATHCS 3aJIeKHO BiJ| TPA€KTOpii: OPIEHTOBHO BiJ 9 3aHATH
(32 Be4ipHBHO-320YHOIO0 MOJICIUTIO) 10 15 3aHATH y CTyNEHTIB, SKi HaBYAIOT-
Csl 3a MOBHIIOK NPOTrpaMOId Ta BCTYNHJIM Ha 3a0YHE HABYaHHS IiCIIs
IIKOJIH.

3 ormany Ha OOMEXeHY KUTBKICTh ayJUTOPHHX TOAWH i3 AMCIUIUTIHI
«AHaToMis JIIOJMHW» IS CTyJeHTiB-(apMarieBTiB  3a04H0i  (opmu,
KJIIOYOBUM YMHHUKOM IIJBUINCHHS SKOCTI MIJATOTOBKH CTAa€ OpraHi3allis
eeKTHBHOI camocTiiHOT poOotu. Ha xadenpi ommcoBoi Ta KIiHIYHOT
anaromii HMVY imeni O.0. BoroMoiiblid Jjisi IIbOTO BHKOPHCTOBYETHCS
enekTpoHHa ocBiTHA 1nardpopma LIKAR, npe po3mimeHo mnexmiiHi
Marepiany, MeTOANYHI peKOMEHIallil Ta HaBYaIbHI pECypCH 10 KOXKHOI TEMHU
MPaKTHYHOTO 3aHATTA. Lle 3abe3neuye MOXKIMBICTD MIATOTOBKH B IIOBHOMY
00cs3i K 0 MPaKTUYHUAX 3aHATH, TaK i O MiJICYMKOBOTO KOHTPOIIO MIiCIIs
3aBepIIeHHs BUBYEHHS TUCIMIUTIHA [ 1, ¢. 255-256].

BaxnuBo MiAKPECIHUTH, MO UL CTYACHTIB 3a04HOI (HOpMHU HABYAHHS
mudpoBa mATpUMKAa Mae He Juile iHpOpMATHBHY, a ¥ opraHizauiiiHy
IIHHICTh: BOHA JIO3BOJISIE TUIAHYBATH IHAWBIAYyabHY TPAEKTOPIIO HABYAHHS,
HpalioBaTH y 3py4HOMY TEMIIi Ta IOBEpTaTHCA 10 CKIAJHUX TeM I 4ac
MiZATOTOBKH IO KOHTPOJIBHUX 3aX0/1iB. OKPEeMOIO MepeBaroro € 3a0e3meYcHHs
€IMHMX TIAXOMAIB 0 BHKJIAJAHHS Ta OL[IHIOBaHHS HE3aJeKHO BiJ IPyNU YU
TPUBAJIOCTI TPOTPAMH.

Ha nnargopmi LIKAR nepenbaueno Takoxx 070K Bi3yauizarlii, Skuii gae
3MOTY HAOYHO OIpPAalbOBYBATH AaHATOMIi4YHI CTPYKTypH. s MaiOyTHHOTO
(hapmaneBTa 1€ € CyTTEBHM, OCKIJIBKH PO3YMIHHSI IIPOCTOPOBHX B3a€EMOBIJI-
HOIICHb OpPTaHiB i cUCTeM ()OpPMy€e OCHOBY MJSl TOAAJBIIOTO 3aCBOEHHS
(hapmakoorii, papmakoTeparnii, TOKCHKOJIOTIi, KITiHIYHOT 0i0Ximil Ta iHIIIX
JUCHMIUTIH. Bisyamizamiiiai maTepiaid HiATPUMYIOTh PO3BHUTOK MPOCTOPO-
BOT'O MHCJICHHSI, ITOJICTIIYIOTh 3aCBOEHHS TEPMIHOJIOTIT Ta CIIPHSIIOTh Kpaliii
HiIrOTOBILI 0 MPAaKTUYHOT YaCTHHH MiJICyMKOBOTO KOHTPOJIIO.

JAnst miBUILICHHS SIKOCTi 3BOPOTHOTO 3B’SI3KY TA CAMOKOHTPOJIIO JIOLLIb-
HUM € BHKOPHCTaHHS TECTOBMX 3aBJaHb 13 IOSICHEHHSM IPaBWIBHUX
BIZINOBi/IEH, 1110 J0MoMarae CTyJeHTaM OINEPaTHBHO BUSBIISITH Ta KOPUTY-
BaTH NPOTAJIMHU y 3HAHHAX. Y MEpCNeKTHBI Takui Qopmar HaBYaHHS
BIZINIOBi/Ia€ NMPUHIMIIAM KOMIIETEHTHICHOTO HiIX0Ay Ta miaTpumye Gopmy-
BaHHS NpodeciiHuX yMiHb, HEOOXiMHUX I Oe3redHoi (apMareBTHIHOT
HPaKTUKH.
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Omxe, moenHaHHs JudepeHLiHoBaHMX OCBITHIX TPAEKTOPId 3a04HOT
(opMH HaBuaHHS 3 BUKOPHCTAHHSM EJIEKTPOHHHUX PECypCiB 1 Bi3yauizariii-
HUX MOJYJIB JO3BOJISIE ONTHMI3yBaTH OCBITHIN IpoIlec, MiABHIATH MOTH-
BaIlil0 CTYJEHTIB Ta 3a0e3MeYNTH HAIEKHUI pIBEHb 3aCBOEHHS (yHZIa-
MEHTaJIHUX 3HaHb. Lle cTBOpIOE mepeyMoBH ISl MIATOTOBKY KOHKYPEHTO-
cpoMoXxHOro (axiBis (apManeBTUYHOI Taiy3i, 34aTHOTO IPaIlOBaTH
BiJINIOBITHO IO CYYacCHHUX CTaHIAPTIB Ta MOTPEO CHCTEMHU OXOPOHHU 3I0POB’S
Ykpainu.
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Tpanchopmariss cyyacHoi BHIOI MEIMYHOI OCBITH B YKpaiHi BUMarae
MOIIYKY HOBHX METOJIOJOTIYHKMX IMiJXOJIB, SKi O BIAMOBIIaIM BHUMOTaM
mudpoBoi epu Ta 3a0e3mevyBaiM BHUCOKY SKICTh ITIJrOTOBKM MaiOyTHiX
nikapiB [1]. Ha xadenpi rictonorii BHMY im. M.I. Iluporosa akTyansHIiCTh
inTerpamnii nepemnoBux IT-pimeHs 3yMoBiIeHAa HEOOXiTHICTIO MOJIEpHI3aIii
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TPaIUIIHOTO BUKIaaHHs (yHJAMEHTAIBHUX JUCIMILIIH Yepe3 CTBOPCHHS
KOHBEPIeHTHOTO OCBITHBOI'O MPOCTOPY. BHpOBajKEHHsI 1HCTPYMEHTIB
IITYYHOTO IHTENIEKTY, PO3IIMPEHOI PEaIbHOCTI JI03BOJISIE HE JIMILIE Bizya-
Ji3yBaTH CKJIaJHI MIKPOCKOIIUHI CTPYKTYpH, a i 3abe3neuye (hopMyBaHHS y
CTY/ICHTIB HaBUYOK POOOTH 3 IU(PPOBUMH HIarHOCTUYHMMH JaHuUMH [2].
Bukopucranns reiimipikoBaHMX CIEHapiiB y MOEJHAHHI 3 IMEPCHBHUMH
XR-cUMyAmissMu CIpusie TMOJOTAHHIO CTaTHYHOCTI KJIACHYHOTO MOp(hoio-
riYHOro aHali3y, MePeTBOPIOIOYM BHBYCHHS TICTOI€HE3y Ta OPraHOTCHEe3y
Ha TWHAMIigHE KIIiHIKO-Opi€HTOBaHE JOCHTiHKEeHH [3].

MeTto10 IOCHi/KEHHS € HayKOBe OOIPYHTYBaHHS Ta HpaKTHYHA ampo-
Oarisi KoMIUIeKCHOT Mozieni 1ugpoBi3alii oCBITHROrO mpolecy Ha kadeapi
ricroiorii BHMY im. M.I. IluporoBa d4epes CHHEpreTHUHE MOEIHAHHS
AITOPUTMIB HITYYHOTO THTENIEKTY, TEXHOJIOTIH po3mupenoi peanbHocTi (XR)
Ta TelMi(iKOBaHMX CIICHAPIiB JJIs ONTHMI3alii 3acBOEHHS MikpoMopdo-
JIOTIYHHX 3HaHb.

[HTenekTyanizamiss HaB4aHHS peanizyeTbess yepe3 Bukopuctanus III-
wiaTGopm nudpooi MaTosIorii, TaKUX sk Aiforia [4]
(https://www.aiforia.com/) Ta Nuclei.io (https:/nuclei.io/), mo 3abe3-
MEYyIOTh ~ aBTOMATHYHY  CETMEHTAlil0 Ta  KIAcH(iKamiro  KITHH
Ha TMaHOPaMHUX craimax. 3acTtocyBaHHA CHCTEMH CSlide
(https://indeepsoft.ly.ro/apps/CSlide.html) no3Bosnsie cTyneHTaM onepaTuBHO
inenTudikyBatu crenudiuHi  MOpQOJOTiYHI  O3HAKU  (MITO3H, Mexi
eMiTeNilo), 3MILIYIO4M aKIEeHT i3 PYTHHHOTO TOIIYKY Ha TIIMOOKUH aHai3.
Cepenopumie  HistoColAi  [5]  (https://github.com/cripulos/HistoColAi)
BIIPOBA/KY€ KOHICMIIO «APYroi AyMKW» i Bepudikaiii aHoTamin
MiKporpenapariB, TOAI SK T€HEepaTWBHI MOJENi Ta CHCTEMH KOHTPOJIIO
skocti (Hanpuknaza, AiosynQC (https://www.aiosyn.com/automated-quality-
control/)) po3muMpIOIOTE 0a3y PiAKICHUX IATOJIOTIM Ta BYATh PO3PI3HATH
apredaktu Qikcarii.

Baxumse wmicue mocimae [13 QuPath (3 momymem QuPath Edu) [6]
(https://qupath.github.io/), mo Tpanchopmye BUBUEHHS TKAaHHHH B iHTEp-
AKTHBHUI MPOLIEC 13 BUKOPUCTAHHSM aJITOPUTMIB MAIIMHHOTO HaBYAHHS JJIS
aBTOMATH30BaHOTO  MiapaxyHKy  kmituH.  [lmardpopma  DeepLIIF
(https://deepliif.org/) 3abe3neuye mepexiz 10 MOJEKYJIAPHOI TICTONOTIT Yyepe3
CTBOPEHHSI MYJBTHIUIEKCHUX MAacoK JUIl  BI3yaJIbHOIO  PO3ZIUICHHS
HaKJIaJIeCHUX MapKepiB.

Y wMexax peamizamii 1udpoBoi cTpaterii kadenpu, ocobiuBa yBara
NPUALTSIETbCS BUKOPUCTaHHIO posmmpeHoi peanbHocTi (Extended Reality,
XR), sixa 00'enHye BipTyansHy peanbHicTh (VR) Ta JONOBHEHY peanbHICTH
(AR) mma crtBopeHHs TiOPHAHOTO OCBITHBOTO TpocTopy. PyHIAMEHTOM
BIIPOBA/DKEHHSI IMEPCHBHHX METOAWK Y TiCTOJOTIYHY MpPaKTHKy € 3a-
CTOCYBaHHS BHCOKOTEXHOJIOTIYHOI'O IIPOrPaMHOr0 3a0e3ledeHHs, sKe
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TpaHcpopMy€e TpamuUiHHUKH MIKPOCKOMIYHMH aHami3 y JAWHAMivHe
BipTyaJbHE Cepe/IOBHIIIE.

3okpema, miarpopma The Body VR: Anatomy  Viewer
(https://store.steampowered.com/app/579620/The_Body_VR_Anatomy_Vie
wer/?) BiakpuBae s 3700yBayiB OCBITH MOMJIMBICTD 1HTEPaKTHBHOI
Bizyajizanii BHYTPINIHBOKJIITHHHUX NPOLECIB. 3aBIsSKH €(PEeKTy IOBHOTO
3aHYpPEeHHS CTYyIEHTH MOXYTh JCTAIBHO JIOCHIJ)KYBaTH MEXaHI3MHU
(DYHKITIOHYBaHHS OpraHeN Ta JAWHAMIKY MIKPOIMPKYIIIl B KamiIIPHOMY
pycii, mo crpusi€ TITHOOKOMY OCMHCICHHIO TiCTO(I310JIOTIYHHX aCIIeKTiB
KUTTEMISIIBHOCTI TKAaHWH. BHKOpHCTAaHHS IIBOTO pecypcy 3abe3nedye
HAOYHY JEMOHCTpamifo poOOTH KIITHHHHX CTPYKTYp Ta OCOOIHMBOCTEH
reMOJMHAMIKM Ha MIKPOpiBHI, HaJal04Yd HAaBYAJIBHOMY Marepiaiy
HEOOXiTHOT MacITaOHOCTI Ta KOTHITHBHOT TOCTYITHOCTI.

Cdepa BUKOpPHCTaHHS TEXHOJIOTIH JomoBHEHOI peanbHOCTI (AR)
y MOp(OJIOTIYHNX HayKaX aKTHBHO PO3LIMPIOETHCS 3aBASKN BIPOBAIKEHHIO
KOHLIENIIi «IHTepaKTUBHOI imocTpamii». BukopucroByroun MoOLIBHI
MIPUCTPOI, CTYJEHTH OTPUMYIOTH JOCTYH JO JETaTi30BaHUX TPHBHUMIPHHX
00’eKTiB, SKi MOXHAa MacmTaOyBaTH Ta aHAN3yBaTH 32 KOMITOHCHTAMH.
3okpema, iHCTpyMmeHTapiii turatdopmu Zappar (https://www.zappar.com/)
JO3BOJISIE  PO3POOIIATH KAacTOMI30BaHI KapTKH MiKpompemnapaTiB, —IIo
MEPETBOPIOIOTh CTATHYHI 300pakeHHS HE(PPOHIB YK OCTCOHIB Ha 00’ e€MHI
cTpykTypH. Lle mae 3mory 3m00yBayaM OCBITH BHHTH 3a MeXi 0OMEXEHOro
JBOBMMIPHOTO 3pi3y Ta OCATHYTH pPEaIbHY apXiTEeKTOHIKY TKaHMHHHX
KOMILIEKCIB.

Bukopucranns cucremu 3D Organon [7], mizepa y raimy3i MeauuHOT
XR-ocBitH, n03Bosise cryaeHram BHMY mpoBomuTH Makpo- Ta MiKpo-
CKOIIIYHE 3iCTAaBICHHS CTPYKTYp Yy pealbHOMY dHaci, mo (opmye migicHe
PO3YMIHHS aHATOMO-TICTOJIOTIYHMX B3a€MO3B'SI3KiB. DyHIaMEHTaIbHOIO
nepeBaroto ii Moxyist Microscopic Anatomy € MOXJIMBICTh pajMKaJIbHOT
3MIHH METOJWKH BHUBYEHHS MaTepially — 3aMiCTh aHaji3y CTaTHYHUX
JBOBUMIPHHX 3pi3iB CTYICHTH MEPEXOIATh A0 MOCTIKCHHS KOMIUIEKCHUX
00'€MHHMX PENPOIYKINNA KIITHUHHOI apXiTeKTOHIKH. BUKOPHUCTAaHHS TaHOTO
IHCTPYMEHTApIl0 [Ta€ 3MOTYy 3OIHCHIOBATH «IM(PPOBY IHCEKIII0» TaKHX
CKJIamHUX 00'€KTiB, K HE(GPOH 4K OAraTOMOJIAPHUN HEHPOH, IUIIXOM IX
BIIBHOrO TO3UIllioHyBaHHs y 3D-mpocropi. Takuii minxin rapasrtye
MOIAPOBE BUBYEHHS MIKPOCTPYKTYp 13 ypaxyBaHHSIM iXHBOi IPOCTOPOBOT
rmubunu  (perspective depth), mo € HemoCsHKHHM mpu poOOTiI 31 CTaH-
JIApTHOIO CBITJIOBOIO OIITHKOIO.

Iefimidikamiss OCBITHBOTO TIpOLIECY pEATI3yeThCS UYepe3 pO3poOKy
OaraTopiBHEBHX NH(MPOBUX KEWCIB, A€ KOXEH YCIIIIHO pO3Mi3HAHUN
TICTONIOTIYHMH TIpermapaT BiIKPHBAE TOCTYN [0 CKIAHIOINX KIIHIYHUX
3amad. Buxopucrannus takux miardopm sk C2Care (https://surl.li/feqoykm)
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JIO3BOJISIE 3aHYPUTH MaiOyTHIX JIiKapiB y CUMYJIbOBaHi CHTYalil, 1€ HIBHI-
KICTh Ta SIKICTh PO3IMi3HABaHHS MIKPOCKOIIYHOI KapTHHU (HAIPHUKIAA, IPU
eKkcrpec-0iorncii) 0e3mocepe/]HbO  BIUIMBAE Ha «IrPOBUI»  pe3yibTaT
JIKYBaHHS BIpTyaJbHOTO marieHTa. IeiiMidikaiis TpaHchopMmye HepeBipKy
3HaHb y JMHAMIYHUHA 3MarajibHUH IpoIec, JIe¢ BUKOPHUCTAHHS IUIaTHOPMHU
Kahoot! (https://kahoot.it/) abo cnenianizoBanux Telegram-0oTiB 103BOJISIE
MPOBOIUTH  IHTEPAaKTUBHI  «TICTONOTIWHI  Oarimm» 3  igeHTHQiKaIii
MikpodoTorpadiit Ha IIBUJIKICTb. Cucrema PathPresenter
(https://www.pathpresenter.com/) m03BoJIsIE PO3POOIIATH BipTyallbHI BiKTO-
pUHU 3 aBTOMATH30BAHHWM OIIHIOBAHHSM TOYHOCTI JiarHOCTHKH. Taxwit
KOMIUIEKCHHI 1HCTpyMeHTapiii 3abe3neuye GopMyBaHHs BUCOKOT Bi3yaslbHOT
IpPaMOTHOCTI Ta JiarHOCTUYHOI BIIEBHEHOCTI MallOyTHIX (haxiBIIiB.

KommekcHa nudposizauis kadenpu ricrosorii BHMY im. M.IL. [Tupo-
roa nursxoMm iHterparii I, XR-rtexnomoriii Ta reifimidikaiii cTBOprO€e
YMOBH IS TIEPEXO/Iy Bl PENPOAYKTHBHOTO HAaBYAHHS 1O JOCHIIHUIBKOTO.
Ile no3Bosnsie momonaTH Ae(iUT HAOYHOCTI IPH BUBYEHHI yJIBTPACTPYKTYP
Ta 3a0e3nedye BHCOKY IHTCHCHBHICTh OCBITHBOTO IIpolecy Oe3 BTpaTH
SIKOCTI 3aCBO€HHsS Marepiaxy. TakuM dYwHOM, HOU(POBI3aIlisi OCBITHHOTO
mporiecy Ha Kadeapi cTae HE MPOCTO TEXHIYHHM OHOBIICHHSIM, a CTpa-
TEriYHUM IHCTPYMEHTOM IHTEHCH(]IKamii iHTeNeKTyalbHOI isITBHOCTI
Ta IMiJBUIICHHS KOHKYPEHTOCHPOMOXKHOCTI BHITyCKHHUKIB YHIBEPCUTETY
Ha MDKHApOIHOMY PiBHI.

Jlitepatypa:

1. Osnat B. Patient perspectives on artificial intelligence in healthcare:
A global scoping review of benefits, ethical concerns, and implementation
strategies. International Journal of Medical Informatics. 2025. P. 106007.
URL.: https://doi.org/10.1016/j.ijmedinf.2025.106007.

2. A training methodology based on virtual reality to promote the
learning-by-doing approach / F. Grandi et al. International Journal of
Advanced Operations Management. 2021. Vol. 13, no. 3. P. 275. URL:
https://doi.org/10.1504/ijaom.2021.120513.

3. Critical thinking gamification in medical education / M. C. Fadous
et al. BMC Medical Education. 2025. URL: https://doi.org/10.1186/s12909-
025-08446-3.

4.  Customizable Al tool for pathologists | Innovating Health. URL:
https://www.youtube.com/watch?v=zSOws1-1x98  (date  of  access:
10.02.2026).

5. HistoColAi: An open-source web platform for collaborative digital
histology image annotation with Al-driven predictive integration / C. C.
Pulgarin-Ospina et al. Computer Methods and Programs in Biomedicine.
2025. P. 108577. URL: https://doi.org/10.1016/j.cmpb.2024.108577.

128



Riga, the Republic of Latvia March 4-5, 2026

6. QuPath Edu and OpenMicroanatomy: Open-source virtual
microscopy tools for medical education / A. Yli-Hallila et al. Journal of
Anatomy. 2024. URL: https://doi.org/10.1111/joa.14172 (date of access:
10.02.2026).

7. Latest 3D Organon VR Anatomy Technology for Studying. Web-
site. URL: https://int. mphu.edu.ua/new_2280.html  (date of access:
10.02.2026).

DOl https://doi.org/10.30525/978-9934-26-655-3-33

STRENGTHENING MENTAL HEALTH CARE
IN THE PENITENTIARY SYSTEM OF UKRAINE:
EXPERIENCE FROM MHGAP IMPLEMENTATION (2021-2025)

3MILHEHHSI OXOPOHH IICUXTYHOT'O 3JOPOB’SI
B MEHITEHLIAPHIA CHCTEMI YKPATHH:
JIOCBIJI BITPOBAIKEHHSI MHGAP (2021-2025)

Morvaniuk H. V. Mopsanwk I'. B.

Candidate of Medical Sciences, Kanouoam 3 MeOUYHUX Hayx,
Associate Professor at the Department doyenm kagedpu ncuxiampii,
of Psychiatry, Narcology, Medical HAPKON02IL, MeOUHHOI nCUxono2ii ma
Psychology and Psychotherapy ncuxomepanii
Odesa National Medical University Odecvkuil HAYIOHANLHUL MEOUHHULL

Odesa, Ukraine VHi6epcumen
M. Ooeca, Vrpaina

People deprived of liberty represent one of the most underserved and
clinically vulnerable population groups with regard to mental, neurological
and substance use (MNS) conditions worldwide. Evidence consistently
demonstrates that the burden of mental disorders in custodial settings
substantially exceeds that observed in the general population, reflecting the
cumulative effects of social vulnerability, exposure to violence, problematic
substance use and the psychosocial environment of detention [1, p. 1310].

International studies highlight elevated rates of depression, psychoses
and suicidal behaviour among incarcerated populations, particularly in low-
and middle-income countries [2, p. 45]. These patterns underscore the need
for structured, system-level responses to mental health needs within
custodial environments, beyond reliance on specialist psychiatric services
alone.
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In Ukraine, these challenges are further shaped by long-standing
workforce constraints within the penitentiary health-care system and by the
cumulative psychosocial impact of the ongoing full-scale war. Although the
total population deprived of liberty has decreased since 2020, mental health
needs remain high. Administrative data indicate substantial levels of suicide
risk, self-harm and inpatient treatment related to mental and neurological
conditions.

Prior to the full-scale war, specialized inpatient psychiatric care within
the penitentiary system was centralized in a single psychiatric hospital
serving the entire system. As a result of war-related disruption, this
centralized facility ceased operations. As of late 2025, specialized
psychiatric care is provided through only three psychiatric units located in
Vinnytsia, Zhytomyr and Lviv regions. This reduction in specialized
capacity has further constrained access to timely psychiatric care and
increased reliance on early identification, initial response and referral
mechanisms at facility level.

Against this background, the Mental Health Gap Action Programme
(mhGAP) was piloted in the penitentiary system of Ukraine between 2021
and 2025 with support from the World Health Organization. The pilot aimed
to assess the feasibility, relevance and acceptability of mhGAP as an
operational framework for strengthening responses to priority MNS
conditions in custodial settings characterized by limited specialist resources.

The pilot focused on strengthening the capacity of both medical and non-
medical staff through the development of competencies in assessment,
management and follow-up, delivered through mhGAP-Training of
Professionals (MhGAP-ToPS) and supported by supervision. Additional
components included support for task-sharing approaches at facility level,
clarification of roles and referral pathways, and reinforcement of people-
centred and rights-based care consistent with WHO QualityRights
principles.

Across nine training cycles, 245 staff members from 23 regions
participated in the pilot, including medical personnel as well as staff from
security, supervision and social-psychological services. This multisectoral
composition reflected the operational reality of penitentiary settings, where
non-medical staff often serve as frontline actors in early identification of
distress and crisis situations.

Analysis of pre- and post-training assessments demonstrated consistent
short-term improvements in knowledge across all training cycles, with effect
sizes ranging from moderate to very large [3, p. 12]. In selected training
cycles, knowledge gains were accompanied by increased self-reported
confidence in identifying and responding to priority MNS conditions,
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particularly in acute situations such as suicidal behaviour, self-harm,
psychosis and epilepsy.

Findings from an anonymous staff survey further indicated that higher
confidence levels were more frequently reported among staff who had
participated in mhGAP training and among medical personnel. At the same
time, a substantial proportion of both medical and non-medical staff reported
confidence levels contingent on access to supervision or specialist support.
This pattern underscores the importance of embedding supervision
mechanisms within task-sharing models to ensure safety, quality of care and
ethical practice.

Importantly, the pilot also highlighted persistent system-level constraints
that limit the translation of training gains into routine practice. These include
shortages and uneven distribution of specialist mental health staff, limited
availability of essential psychotropic medicines required for emergency care,
fragmented coordination between medical and custodial services, and the
absence of systematic supervision structures. These constraints largely fall
outside the scope of training-focused interventions alone.

From a clinical and public health perspective, the findings of this pilot
underscore the necessity of integrating mental health care within custodial
systems as a core component of health service delivery, rather than as an
isolated or specialist-only function. Such integration is particularly critical in
conflict-affected settings, where existing vulnerabilities are amplified and
health systems operate under sustained strain [1, p. 1312].

The experience of the mhGAP pilot suggests that task-sharing
approaches can meaningfully support early identification and primary
response to MNS conditions in penitentiary settings, provided that roles,
limits of responsibility and referral pathways are clearly defined. However,
training activities alone do not ensure sustained system-level change.

Further progress is likely to depend on phased institutionalization of
mhGAP principles within penitentiary health governance and training
systems, establishment of proportionate supervision mechanisms, alignment
of essential medicines lists with mhGAP recommendations, and
strengthened linkages with community mental health services to support
continuity of care.

In conclusion, experience from the pilot implementation of mhGAP in
Ukraine suggests that strengthening mental health care in penitentiary
settings may be feasible even under conditions of resource constraints and
ongoing humanitarian stress. mhGAP may be considered a relevant
operational framework for supporting early identification, primary response
and appropriate referral for people with priority mental, neurological and
substance use conditions, when embedded within a broader, system-oriented
approach.
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These findings contribute to the evidence base supporting context-
adapted implementation of mhGAP in custodial settings and may inform
future clinical, policy and practice-oriented discussions.
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OpHUM 3 aKTyaJbHHUX NMUTaHb BUINOI MEAWYHOI OCBITH € 3a0e3neyeHHs
SKiCHOT MATOTOBKM (haxiBIiB 3 ¢i3udHOi Tepamii Ta peabimiTamii, moTpeda
B SIKHX MOCTIHHO 301MbIIyeThes. 3a IX MATOTOBKH Ha mepmoMy (OaxamaBp-
CBKOMY) PpiBHI BHIIOi OCBITH NepeI0adacTbCs OBOJOMIHHS CTyACHTaAMH
KOMIUIEKCOM JMCIHMIUIIH MeIHMKO-Oionoriunoro crnpsimyBanHs. [Ipu mpomy
psan pocnigaukiB [1; 2; 3] miAKPECTO0Th BaXJIIMBICTh aKTyasli3auii mijaro-
TOBKHM (axiBIiB 3 (i3uuHOI Tepanmii Ta pealimiramii LLIIXOM MOCHUIICHHS
(hyHIaMEHTAIBHOT CKJIQJI0BOT 3 MIPUPOIHNYO-HAYKOBUX AMCIMIUIIH, 30KpeEMa
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3 «MenuuHol Oioorii». 1le moB’s3aHe cepe| IHIIOTO 3 THM, IO HEJOCTATHS
yBara JI0 BHCBITJICHHS aKTyaJbHUX NHUTaHb O010JOTii iHAMBIIYaIbHOTO
PO3BHUTKY, 30KpeMa 3 OCHOB €MOpPiIOHAJILHOI'O Ta MOCTEMOPIOHATIBHOTO PO3-
BUTKY JIIOJJMHHU, MOJKE TPHU3BOJAUTH JI0 MOBEPXHEBOTO (OpMYBaHHS Ipode-
CITHMX KOMIICTCHI[iINl B MaifOyTHIX MEJIMYHHUX IMPAIiBHUKIB Ta MOCIa0ICHHS
iHTerpanii mMPUPOIHUYOI MIArOTOBKU Ta mpodeciiino-opientosanoi. [pyH-
TOBHE YCBIJIOMIJICHHS THX 3aKOHOMIPHOCTEH OHTOI'€HE3y, LIO BHBYAOTHCS
B Kypci Menm4yHOi OioyoTii, crpusie pO3BUTKY B MaHOyTHIX (axiBIliB
3 QizmuHOi Tepamii Ta peabimiTamii KOMIUIEKCHOTO OadueHHS OpraHi3My
JIOAWHU SK CKJIaTHOI 010JOTi9HOI CHCTeMH 1 mepeadadae ypaxyBaHHSI HUMH
L[OTO TIPH IJIAHYBaHHI Ta HaJaHHI MEAMYHOI TONIOMOTH MallieHTam. AJpKe
OHTOTEHE3 JIIOJIMHU BKIIOYAE CKIAAHWI KOMIUIEKC 3MiH, 10 BH3HAYAIOTh
IHAMBITyadbHI MOXJIMBOCTI aJamnTallii KOHKPETHOTO OpraHi3My J0 yMOB
OTOYYIOUOTO CEPEOBHIIA Ta pEreHepaIliiiHUi TOTCHIlIaN MaIlieHTa. 3HaHHSA
3 0IOJOTIYHMX OCHOB Ta OCOOJHMBOCTEW pPO3BUTKY OpTaHi3My Ha eMOpio-
HaJIbHOMY Ta IOCTEMOpiOHAIFHOMY Iepiofiax PO3BUTKY, BUAIB Ta HIIIXIB
pereHeparii TKaHWH 3a0€31e4yI0Th PO3YMIHHS CHOTOAHIIIHIMH CTyJeHTaMU
(hyHIAMEHTATBHUX 3aKOHOMIPHOCTEH XHUTTENISIIPHOCTI JIFOAWHU Ta BiTHOB-
JICHHA CKJIAJOBHX ii OpraHi3My YNpOIOBX XHUTTA. Taki 3HaAHHA JOTOMa-
raroTh TakoXX (paxiBIeBi aJZEKBaTHO OMLiHIOBaTH (DYHKIIIOHAIBHUN CTaH
TMAIIEHTIB 1 MPOTHO3YBaTH €(DEeKTHBHICTh pealiliTaliiHUX BTPyYaHb B XOJ1
BHUKOHAHHS IPOQeCciiHuX 000B I3KiB.

3acBOEHHS KIIOYOBUX IHMTaHb, L0 XapaKTEPU3YIOTh KOHKPETHI eTaIlH
IH/IMBIIyaJIbHOTO PO3BUTKY JIIOAWHH, 3 SKUMH CTYJISHTH 3HAHOMIISTHCS TIPU
BHUBYCHHI MEJIUYHOI 010JIOTIi, T03BOJIsE 3100yBaUYaM BUINOT MEAMYHOI OCBITH
aJICKBaTHO IHTEpIpeTyBaTH (YHKIIOHAJbHUI CTaH TALI€HTIB Pi3HUX
BIKOBHX TPYII, PO3YMITH NMPUYMHHU Ta MEXaHI3MHU MOPYIICHb B HUX PYXOBHX
¢yHK1iH, 00rpyHTOBaHO NOOMpaTH MeToau (i3MYHOI Teparmii Ta MpOTHO-
3yBaTH pe3ynbTaTd peaduriTaniiHnx 3axoniB. TakuM dYumHOM, 3a0e3medy-
€THCSI B3a€MOIIOETHAHHS TEOPIi 1 IPAKTUKH, & TAKOXX PO3BUTKY KPHTHYHOTO
MHCIIEHHSI B OCOOHCTOCTI y XOIi MiATOTOBKH 3400yBadiB mepmoro (6aka-
JIABPCHKOT'0) PIBHSI BUIIIOT OCBITH.

BuBueHns wmeguunoi Oiosorii MaiiOyTHiMH (axiBisiMu 3 (hi3u9IHOT
Tepamii Ta pealOumiTamii OXOIUTIOE AaKTyaJbHHM HaBYaJIbHHUN MaTepial,
KOpUCHUI ast (hopMmyBaHHS NpodeciiiHol KOMIIETEHTHOCTI B OCOOMCTOCTI.
30KpeMa, 1€ CTOCYEThCS TaKuX ii pHUC SIK, HAIPUKIIAJA, BMIHHS aHAIi3yBaTH
Ta TOPIBHIOBATH, BAABAaTHCS 10 CaMOAaHAIi3y Ta CaMOKOpPEKIii, e()eKTUBHO
B3a€EMOJIISATH, NPOTHO3YBAaTH pe3yJnbTaT JIKyBaHHA Ta pealOimiTamii
MamieHTiB. Y 3B’S3Ky 31 MBUAKUMH 3MiHAMH B JeMorpadidHoMy mpodii
HAaCceJIEHHA Y CBiTi, TOCTPOI0 MOTPEOOI0 y IIIBUIICHHI SKOCTI >KUTTS
Ta (YHKIIOHATPHUX MOMJIMBOCTEH JIFONEH pI3HMX BIKOBHX TPy
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aKTyasi3yeThCsl IMHTAHHS TPO IHTErpalil0 MiIXOMiB 10 peadimiTarii
MAI[IEHTIB B JIFOJHMHOIICHTPUYHI MOJIENI MEIUYHOT toomMoru [4].

OTKe, BKIIIOUSHHS] HABYAJIBHOTO Marepiany 3 Oloyorii iHIUBIIyalbHOTO
PO3BUTKY Yy 3MICT INPHUPOJHMYO-HAYKOBUX Ta ()aXOBHX IUCLUILIIH Mae
CHPUSITH TIJBUIIEHHIO MOTHUBALil CTYJECHTIB O HaBYaHHSI, YCBiJOMJICHHIO
HUMH COLIaNBHOI 3HaYyIIOCTI mpodecii Ta miaroTosui 10 poOOTH 3 MallieH-
TaMH Pi3HUX BIKOBUX TPYII.
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Hoga mapagurma MonepHi3atiii BUIIOT MEAMIHOI OCBITH YKpaiHH BH3HA-
YJae IHOWBiXyaji3alilf0o HaBYaHHS SK KIIOYOBY CKIAIOBY Ii3HABAJIBHOI
JSUTBHOCTI CTyAeHTiB. Takwii mimxix 3HAYHO CIIPHSIE KPalioMy 3aCBOEHHIO
HaBYAJBHOTO Matepiaily, pO3BUTKY HABHYOK BHPIIIEHHS 3aBIAaHb i TBOPYOI
poboTH, a Takok (GOpMyBaHHIO MPO(DECITHUX YMIHb Ta KOMIIETCHTHOCTCH
[1; c. 2392].

VY aupakTami BUIIOT MEIMYHOI IIKOJIM PO3POOJICHO YMMaio BapiaHTIiB
opraHizanii pi3HEX (OpPM HaBYAIBHOI MiSUIGHOCTI CTYJEHTIB. 30Kpema,
y mochimkenasx Ko63aps O.b. [2, c. 22] 3 xomeramu 0OTOBOPIOETHCS
iHAMBiMyami3allisi HaBYaHHSA i Yac HAYKOBHUX IPOEKTIB y MEIMIHUX
yHiBepcuterax. Pobora @egopuenko 0. [3; c¢. 103] npucesiueHa dopmam i
METOJaM IIJIECTIPSIMOBAHOTO HAaBYaHHA W KOHTPOJIO 3HAHb HA MEIMYHUX
kadenpax, a Pests A., I'punuk 1. [4, c. 103] mocmimkyBaau MCHXOJIOTO-
MeJIaroriuHi acreKTH AIJIOBHX irop, 3apoNOHYBaBIIM METOAN iX CTBOPEHHS
Ta BUKOPHCTAHHs K (OPMH aKTUBHOT'O HaB4YaHHs. [lomasibii TOCITiIKeHHS
(hOKYyCYIOThCS HA 3aCTOCYBaHHI aKTUBHHX METOJIB HABYAHHS IMPHU PI3HOMY
piBHI iHIMBimyami3aiii, 30KpeMa BUBYAETHCS POJIb MAIMX TPyl y CTH-
MYJIIOBaHHI OCBITHBROTO MPOIIECY, OCOOIMBOCTI iHAMBIMyami3alii y Mopgo-
JOTIYHUX AWCOUILTiHAX [5; c. 142], BUKOPHUCTaHHS aJTOPUTMIB IS Mif-
BUIICHHS SKOCTI HaBUaHHS [6; C. 618], Ta aumakTuHa (QYHKIS HAOUHUX
3aco0iB [7; C. 98].

CydacHe CyCHIBCTBO TOTpeOye He mumie mpodeciiHuX IiKapis,
a ¥ ocobmcToCTeH i3 PO3BMHEHOI0 CAMOCTIHHICTIO, IO CIPHSE TBOPUOCTI,
aKTUBHOCTI Ta iHimiaTUBHOCTI. Take 3MIIIEHAA aKIEHTIiB y MEAWYHIA OCBITI
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3YMOBIJIIO€ HEOOXIIHICTh 1HIMBIqyallizalii HaBYaJIbHOT NisUTLHOCTI Y MEANY-
HUX 3aKJa/iax.

[HmuBiAyaIbHI OCOOIMBOCTI CTYICHTIB BU3HAYAIOTH CICHH(IKY MPOLECy
HaBYaHHS y MEMYHUX YHIBEPCHUTETaX: ¢ BIUTUBAE K HA 3MICT (cHeuiaibHi
NporpamHu, iHAMBIAyaJlbHI 3aBAaHHS), TaK 1 Ha MUIAKTHKY (BimOip ¢opm
1 METO/IiB HABYAHH).

PesyabTaTn inauBigyanizanii HaBuyaHHA:

- YCYHEHHs IPOTaliMH y 3HAHHSIX Ta HABUYKAX;

- PO3BHUTOK BHIIOTO PiBHS Mi3HABAIBHOI TiSUIBHOCTI — Y TOMY YHCII
HAYKOBO-JOCIITHUIbKI HAaBUYKH, MOTINOJICHE OCBOEHHA OKPEMHUX Taly3eil
MEIUUIMHY (HAPHUKIIA, ICHXOJIOTIs, CX1IHA MEAUIINHA);

- (bopMyBaHHSI CIIeliaTi30BaHMX JIIKAPCHKUX KOMIIETEHIIH (MiKporie-
Jiarpist, KOCMETOJIOTis, €HI0CKOMIs, (YHKIIOHATIbHA JIarHOCTHKA TOLIO);

- HAOYTTS JOCBiy KOMaHIHOI poOoTH (omeparriiina Opurana, ciuyxoba
IIBUJIKOT TOTIOMOTH, HAYKOBO-IOCIITHI TPYTIN).

[Mompu mepeBaru iHIUBIAyaTi30BaHUX MiAXOJIB, MacoBa CHCTEMa HaB-
YaHHS Yy MEIWYHHX YHIBepcUTeTaX YKpaiHM YCKIJIQJHIOE peai3amilo
MIEPCOHAIII30BAHOTO MIAXOMY JO KOXKHOTrO cTynxeHTa. Lle croHykae o mo-
IIYKy pi3HUX MOJelNeH, SKi MOEAHYIOTh IHIWBITyadTbHAN 1 TPYNOBHHN ITiIXi]
Yy HaBYaHHI:

- IHMBIAyanbHO-AU(epeHIiHOBaHe HABYAHHS, IO MOEIHYE MEpPCo-
HaTI30BaHMI MIAXIA 1 IPOrpaMOBaHe HABYAHHS,

- IH/IMBIIyadbHO-TPYIIOBE HABYAHHS — IOEIHAHHS IHAWBIAYaIbHOT
1 KOJIEKTUBHOT pOOOTH;

- IpYNOBE HaBYaHHI, SIKE pealli3ye MpOOJEeMHUH 1 IHIWBITyalbHUHA
M IXO/IH;

- IUTKOM 1HAWBIiTyaTi30BaHe HABYAHHSA ITiJ] KEPIBHUIITBOM BHKJIaada
i3 3aCTOCYBAaHHSIM ay/AiOBi3yaJIbHHX, €JIEKTPOHHMX 3aco0iB 1 OioyorivHuX
00’€KTIB 3 PEryIIOBaHHAM PUTMY i 3MiCTY HaBYaHHSL.

Amnaiiz poboTtu 6aratbox Kadenp MEAUNIHUX YHIBEPCHTETIB YKpaiHH JIir
B OCHOBY CTBOPEHHS aITOPUTMY IUIAaHYBaHHS i OpraHi3amii iHIUBixyaizamii
OCBITHBOT JisTBHOCTI CTYICHTIB!

1. Po3pobka mporpamMu CaMOCTIHHOI pOOOTH 3 IMEBHOI AWUCIMILIIHH,
sIKa MICTHUTh KOMILICKC ITIXOdiB, METOMIK, (hOpM i 3ac00iB I aBAUTOPHOI
Ta CaMOCTIHHOT JisTHHOCTI, BPaXOBYIOUH OCOOIHUBOCTI Ka(epH.

2. ®opMyBaHHS MOETAITHOTO IUIaHy poOoTH Kadeapu mogo opraHi-
3aIlii caMOCTiIHHOT POOOTH CTY/ICHTIB.

3. CrBOpEHHS iHTETPOBAHOTO KAJEHIAPHOTO Tpadiky Uil KOJICKTHBY
Kadepy Ta CTyJICHTIB, 0a3yl04nCh Ha IOTIepeIHIX IaHax.

OmHEM i3 TIEPCIIEKTUBHUX HANpPSAMKIB IHAWBiqyami3amii HaBYaIBHO-
BHUXOBHOTO TIPOIIECY € TIIMOOKa MUKIMCUHUIUTIHAPHA iHTETpamis (SK BEepTH-
KaJbHA, TaK 1 TOPHU30HTAJbHA) HABYAIFHOTO MaTepially, a TaKOX
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3a0e3MeUYeHHs] CNaJKOEMHOCTI BHKJIQJAHHS TEOPETHYHHMX 1 KIIHIYHUX
MUTaHb MK Kadenpamu. BogHouac muinaeTbes mpodsieMa HEBiIMOBIIHOCTI
cTapoi cucTeMH OONIKY BHKJIAJalbKOTO 4Yacy 1 KpPEIUTHO-MOIYJIBHOT
cucreMu HapuaHHi. [locWieHHsS poii caMoOCTiiiHOT pobOoTm moTpedye
Nepexo/y 10 IHHOBAI[IHHMX TEXHOJIOTiH, 3MIHM CTPYKTYPH 3aHATH 1 Iepe-
PO3IIOTY Yacy MIXK ay TUTOPHUMH 1 TI033aaBIUTOPHIMHU (GOpMaMu.

BucnoBkn. [HmuBimgyamizamis HaBYalIbHOI MiSUTBHOCTI H ONTHMAaIbHO
OpraHi3oBaHa caMOCTiliHa poOoTa 3100yBadiB OCBITH aKTHBHO CTHMYIIOIOTH
Mi3HABANBHY MiSUTBHICTH, TMOKPAIIYIOTh SKICTh 3HAHB, 3a0€3MEUyIOTh MpaK-
THYHE 3aCTOCYBAaHHS TEOPETUYHHX IIOJIOXKEHb, HABYAIOTh CAMOCTIHHO OTpH-
MyBaTH W BHMKOPHCTOBYBAaTH 3HAaHHSA, ONTHMI3YIOTh CTPYKTYpY 3aHSTb
1 HiIBUIIYIOTh €(DEKTUBHICTH MiATOTOBKU JIIKapiB HA OCHOBI KOMIIETEHT-
HICHOTO MiIX0/y.
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