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LEPEBPONI3UH® ermouenn

VBATA, KOHUEHTPALIA TA OPOBKA
IHbOPMALIT NICNA NEPEHECEHOT TPABMM
FONOBHOI0 MO3KY

Llen ornag nigrotoBneHuin Ha OCHOBI HayKOBOi Ta npodecinHoi iHpopmauii, HagaHoi Evidence
Based Review of Acquired Brain Injury (ERABI-2022), wofo nokpalyeHHs pe3ynbraTiB peabini-
TaliiHOro nepiogy y naui€eHTiB 3 cepeAHiMM Ta TAXKKUMWU TpaBMaMu rojioBHOro Mo3sky. Bigomo,
wo y nauieHTis 3 YMT BUHNKaOTb KOTHITUBHI NOpYLIEHHS, | nepi 3a Bce gediuunT yBaru, 1o vac-
TO NPOABNAAETHbCA Nif Yac LWOAEHHOI PYXOBOi aKTUBHOCTI i NOB'A3aHMI 3i CNOBiIbHEHOIO WBUA-
KicTio 06po6Kku iHpopMmaLii, BiABONiKaHHAM, He3A4aTHICTIO yTPUMYyBaTH yBary Ta TpygHowamm i

nepeksi4vYeHHA.

ERABI posrnapae HemegukameHTo3Hi Ta papmayeBTyHi BTpyYaHHA, AKi MOXKYTb MaTh KOpUcTb
ONA NOKpaLleHHA yBaru, KOHUeHTpaLii Ta 06po6ku iHpopmauii nicna HabyToi cepeiHbOI Ta TAXKKOT
TpaBMU roIoBHOro Mmo3Ky. Cepefi papmaLeBTUUHNX BTPY4YaHb BUBYaBCA BN/UB floHenesuny, MeTun-
deHigaTy, 6pOMOKPUNTUHY, PUBACTUrMiHy, amaHTaAuHy, AeKcTpoamdeTamiHy, LiepebponisnHy Ta
rinep6apunyHoi KucHeBoi Tepanii. B xoAi aHanisy 6aratbox gocnigKeHb 6yno BUABNEHO, WO TiNIbKK
Llepe6ponisnH € epeKTUBHOIO Tepanicio, AKa MoXe nokpawmTn pyHKuilo yBarn B ocib6 3 cepep-
HbOIO Ta TAKKow YMT (pisenb gokasosocri 1b). Y BigKpuTOoMy gocnigKeHHi 3a y4yacTio naulieHTiB
3 YMT Alvarez et al. (2003) 6yno nokasaHo, wwo BUKopucTaHHA Llepe6poni3nHy 3Ha4yHO NoKpallye
6ioeneKTpUYHY aKTUBHICTb MO3KY, yBary, nam’'aTb Ta piBeHb cBigomocTi. Y gocnipkeHHi Poon et al.
(2020) npusHaueHHA Llepe6poni3vHy NoKpallyBasno TeCT Ha KOJIbOPOBE CNPUNHATTA Ta NOKa3HUKM
3a wkanoto HADS. Y metaaHanisi Vester et al. (2021) Takox 6yna nigTBeppxeHa epeKTnBHicTb Ta 6e3-
neka Llepe6poni3uHy B oci6 3 cepeaHbolo Ta TaxKKol YMT. Bci Ui aaHi cBiguaTb npo Te, wo Liepe6po-
nisanH moxke 6yTn epeKTMBHOIO HElPONPOTEKTOPHOIO Teparni€lo 3 Bif4yTHUMU KOTHITUBHUMU nepe-

Baramu ans oci6, Aki xuByTb 3 YMT.

JediunT yBarn € HalMoLWMpPEHiWOoW Ta Hanbinblw BU-
CHaxnvBolo npobnemoto ansa nogert 3 YMT. BiH yacto nposs-
NIAETbCA Nif Yac WOoAEHHOT PyXOBOi aKTUBHOCTI | MOB'A3aHUiM
3i CrnoBinbHeHo WBUAKICTIO 06pobKM iHbopMalLlii, BiABO-
NiKaHHAM, He3AaTHICTIO yTPUMyBaTK yBary Ta TpyAHOLaMu
il nepekntoveHHA. Jliogn 3 YMT geMOoHCTpyIoTb 3HauHi no-
pYLeHHA MOPIBHAHO 3 KOHTPOJIbHOIO PYMOIl0 HaceneHHs.
Tak, y po6oti A.R. Dymowski et al. (2015) 6yno BcTtaHoBne-
HO, WO MauieHTn 3 YMT matoTb npobnemu 3i WBUAKICTIO BU-
KOHaHHA 3aBAaHb Ha 06pobKy iHpopmaLil. Y focnifKeHHi
P. M. Dockree et al. (2006) nokasaHo, L0 y Liyx NaLieHTiB nia-
BULLEHWUI pPiBeHb MOMUIOK B €KCMeprMEHTaX Ha CTiMKiCTb
yBary. [MOBiNbHiWMI Yac peakuii Ta NiaBULLEHI PO3YMOBI
3yCUANA NPY BUKOHAHHI 3aBAaHb Ha yBaxkHICTb Oynu npoge-
MOHCTPOBaHi y po6oTi P. Azouvi et al. (2004). Y HelllogaBHbO-
My CUCTeMaTUYHOMY ornagi Ta metaaHanisi J.A. Walz et al.
(2021) 6yno BuaBneHo, wWo B ocib i3 YMT 3HauHO nopylueHa
30poOBa yBara, 30Kpema 34aTHICTb PO3MOAINATY yBary npu
BMKOPWCTaHHI ii H3XiZHOro KOHTPOJIO 3a JOMOMOrOK BKa-
3iBKM HaNpAMKY, a TakoX TPYAHOLL 3 BifK/IIOYEHHAM yBaru
Bifj HENpPaBWIbHOT MPOCTOPOBOI BKA3iBKMN.

3 MeTolo MOKpaLLeHHA yBaru, KOHLEeHTpaLlii i 06pobKku iH-
dopmaii y nauieHTis 3 YMT KniHiumucTamm Ta gocnigHUKamm
ERABI 6ynu ouiHeHi edpeKTUBHICTb Ta 6e3neka 6araTbox He-
Me[MKaMEeHTO3HYX Ta GapMaKONOriUyHKX BTpyYaHb B PeTpo-
CNEeKTVBHMX Ta MPOCMEKTUBHUX AOCAIAMKEHHAX, Lo [o-
3BOJINNO BUAINUTK Ti, AKI MaloTb KOPUCTb Ta BifnoBigaTb
KpuTepifam JOKa30BOI MeAULNHN.

< Byno aoseaeHo,
LLIO i3 HEMEAUKAMEHTO3HUX BTPY4COHb
edEeKTUBHUMMU €:

> TpeHyBaHHA 3 MOABIMHMM 3aBAaHHAM MOKpaLLye Mo-
Ka3HWUKM BUKOHaHHA 3aBAaHb Ha yBary MOpiBHAHO 3 Hecnewu-
diuHMM/y3aranbHEHM TPEHYBaHHAM (PiBEHb JOKA30BOCTi 2).

> Komn'ioTepHa nporpama nepenifrotoBKu yBarm Moxe
noKpawmT yBary B oci6 3 YMT nopiBHAHO 3 TpeHyBaHHAM
nam’'aTi abo pekpeaLiiHMIN KOMN'IOTEPHUMU MPOrpamMamm
(piBeHb OKa30BOCTi 2).

< TloBToptloBaHi 3aBfaHHA y cepefoBULLi BipTyanbHOT
peanbHOCTi epeKTMBHO MOKPALLYIOTb yBary Ta KOHLEHTpa-
Lito B 0cCi6 3 YMT (piBeHb JOKa30BOCTi 2).

2 TpeHyBaHHA NpoLeciB yBary Moxe NoKpawuTy GyHK-
LioHyBaHHA yBaru y niogeit 3 YMT (piBeHb goka3oBocTi 1a).
YnpaBniHHA YacoBMM TUCKOM MOXKe MOKPALUUTA MPOLYK-
TUBHICTb yBaru Ta WBUAKICTb 06pobku iHpopMauii (piBeHb
[IOKa30BOCTi 2).

2 TpeHiHrn 3 ynpaBniHHA UinAMU epeKTUBHO JoMo-
MaratTb TUM, XTO cTpakgae Big YMT, HaBumTUCA KepyBaTu
XKUTTEBUMN LINAMU 3aBOAKM NOKPALLEHHI0 yBaru (piBeHb
[OKa30BOCTi 2) Ta TPEHiHTM 3 YCBIQOMMIEHOCTI MOXYTb
6yTV KopucHUMK ana nogei 3 YMT 3 Toukun 30py yBaru,
ofHaK TPMBanicTb BMAUBY MOTPIOHO peTeNibHO 3Ba)UTK
(piBeHb JOKa30BOCTi 2).

2 Helipom’a3oBa My3uuHa Tepanisa MoXe Npu3BecTU
[0 3MiH Y GYHKLiOHaNbHI HeMpOonIacTUUYHOCTI, MOKpPaLLyto-
uun KOrHITUBHI QYHKLIT, Taki AK yBara, y Nntofel 3 cepefHboLo
Ta TaxkKoto YMT; ogHak HeoOXiaHI nodanblli JOCNigMXKeHHs
(piBeHb foOKa3oBoOCTi 1a).

2 JlikyBaHHA 3a foOMOMOrolo TBapuH (aHimanoTtepanis)
MOXe MOKpaLWWTK yBary Ta KOHLeHTpauito B ocib i3 YMT
(piBeHb foka3oBocTi 1b).

< TpaHcKpaHianbHa CTMMYNAUiA MOCTINHAM CTPYMOM
(tDCS) moxke 6yTn edeKkTUBHOW ANA yCyHeHHs Aediunty
yBary B MOEAHAHHI 3 KOMM'IOTEPHUM HaBYaHHAM Y nofen
3 YMT (piBeHb gokazoBocTi 1b).

Jloknadniwie yumaiime Ha c. 56

Llepe6bponisnH® cxsaneHnin KaHagcbknumn pekomerngauismm ERABI
3 piBHem poka3soBocTi 1B
ANA NOKpaLleHHA BiAHOBNEeHHA yBaru nicna YMT'

O LlepebponianH® — poBepeHe NiKyBaHHA Yy BiAHOBMEHHI nicns YMT?
O MosuTtuBHa pekomeHAauina piBHA 1B B KaHagi
O LlepebponizvH® nokpallye GpyHKLiT BigHOBNEHHSA yBaru nicsia HabyToi TpaBMy MO3KY'
O LlepebponisnH® fonomarae BifHOBUTU AediluT yBaru Ta KOHUEHTpaLil,
AKi € HaNBINbLL NOWNPEHUMN YCKNaAHEHHAMY nicna YMT

1. Evidence-Based Review of moderate to severe Acquired Brain Injury — KaHagcbckunin ornag Wwoao HabyToi TpaBMU MO3KY
CepeAHbOro Ta TAXKKOrO CTyrMeHs, 3aCHOBaHUI Ha AOKa3ax, Mogyib 6 — «YBara, KOHLeHTpaLjis Ta 06pobKa iHdopmaLiii»
https://erabi.ca/

2. Vester, Johannes C, et al. Cerebrolysin after moderate to severe traumatic brain injury:

prospective meta-analysis of the CAPTAIN trial series. Neurological Sciences (2021): 1-11.
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LLIOGHOBHI ApY3i Ta KOAeru!

Bu unraere choMuii Homep «MiXKHapOIHOrO HEBPOJIO-
riuHoro xxypHany» 3a 2024 pik. Lle He3Bu4aitH1it HOMep —
BiH 3acBiguye, 1110 BUAAHHIO BUITOBHUIOCS 20 poKiB! A 11e
o3Hayvae, 1m0 20 pokiB TOMy mepenoBa it amOilliiiHa iges
KkepiBHMKa BumaBHmyoro nomy Onekcanapa FOpiiioBuua
3acaBChKOTO CTBOPUTH (haxoBe BUIAHHS TSI HEBPOJIOTIB
i JTiKapiB CyMi>KHUX CIIELIATBHOCTEN He TUIbKU BTUIAIACS
B XKUTT, aJle i epeTBopuiIacs Ha CIpaBXHiii OpeH cydac-
Ho1 HayKu!

«MixHapoaHUIl HEBPOJOTIYHUI KypHad» MEePeXuB
Ppi3Hi eTanu npogeciitHoro Ta 0COOKUCTOro XKUTTS BiAIOBIA-
HO JI0 BUMOT ChOTOJIEHHSI — 3MiHY TOJIOBHUX PEIAKTOPIB Ta
HayKOBMX YCTAHOB, aalITyBaBCs 10 BUMOT 3aKOHOIaBCTBa
VYkpainu ii motped aBTOpIB i UNTAYiB Ta HE TiIIbKU BUXKUB,
ajie 1 3mo0yB CTaTyC BUIAHHS, 10 iHICKCYETHCS B HAyKO-
MeTpUYHiii 0a3i Scopus.

4 xouy BUCJIOBUTH MOASKY CIiBPOOITHUKAM pelaKliii 3a
TIpeKpacHy poOOTy i1 BimgaHiCTh CIpaBi! IgKyIo KepiBHUKY
Bunasauuoro nomy Onekcanipy 3aciaBCbKOMY 3a OBIpY,
MiATPUMKY, TapHi 1 mepeaoBsi inei, o TaKoX CIPUSIIO BU-
COKOMY PEUTUHTY XKypHasty. Xouy MOJsSIKYBaTH BCiM UjeHaM
penaxkiuiiiHoi KoJjierii, YyuTauaM 3a Te, 10 3aJuIIaETecs 3
HaMH Bci 11i poku! OKpeMo xouy MOSKyBaTH YCiM aBTOpam,
SIKi TOBIpUJIM HAILIOMY BUJAHHIO ITyOJTiKaLlit0 CBOIX POOIT.

HanzBuuaiiHo BasiuHa 3aBigyrodiil pegakuieto Haramii
Kymnpinenko ta MeHemxkep-peaakTopy Jlapuci OHuyn 3a
KOMIIETEHTHICTh Ta MpodecioHai3M, JIOSJIBHICTb Ta BU-
HaXiIJIMBICTb, 1110 OCOOJIMBO JOMOMAra€e B MiITPUMILIL peii-
TUHTY XypHaJIy.

AJie Ha TaBpax He criourBaemo. st Toro o6 30epertu
BUCOKWIA HAyKOBUIA piBEHb, peatizyBaTu MpodeCiitHU 1mo-
TEHLias i MiATBEPAUTU MPAKTUYHY LIIHHICTh HALLIOTO BUTAH-
HSl, 3BepTarocs 10 BCi€l HAyKOBOI CMUTbHOTU HAILIO1 KPAiHU i
3a ii MexaMu, ajie TiepeayciM 0 WIeHiB peaakLiiiHOiI KoJe-
Tii, 3 MPOXaHHSM IMiATPUMATUA PEATUHT KypHaTy — MUCaTH
OpUTiHAJIbHI CTATTi, OIJISIIN JTiTepaTypH, OIMMCYBATH KITiHIYHi
BUMAJIKU, TUTUTHCS HAYKOBUM Ta MPAKTUIHUM JOCBIIOM,
OCKJIBKM MU LIbOTO BapTi i HAM € YMM TUIIIaTucs!

41 BIIeBHEHa, 1110 B MailOyTHbOMY «MixKHapOaHUIA He-
BPOJIOTIYHMIA XYpHAaJl» JOCSITHE 111€ OUIbIIOrO0 BU3ZHAHHS
(pedTHHTY, LINTYBaHHS TOIIO), ajie IIe MOKJIMBO JIMIIIC 3a
YMOBH 00’€THAHHS HAIIMX 3yCHJIb. MM 3ampoIITyeEMO J0
YUaCTi y KUTTi XypHATy He TiTbKA HEBPOJIOTiB, ajle i BCiX
JOTUYHUX 0 HEBPOJIOTii CHELialiCTiB, 1 HE TiTbKWA Meau-

OUHK (FOPUCTIB, €KOHOMICTIB TOIIO). 3’ IBIISIIOTHCS HOBI
MOJIO/Ii aBTOPHU, 1110 BMilOTb HE TiJIbKM HAMMUCATU TiAHY
CTATTIO, a 1 TPEeACTABUTH PE3YJIBTaTU CBOET pOOOTH 32 KOP-
JTOHOM; 1 HaBIaKW, MU 3aMPOIIyEMO aBTOPIB 3 iHIINX KpaiH
CBITY NIPEACTABUTH B HAC CBOI JOCSATHEHHS Ta BUCJIOBUTU
CBOI IyMKX. MU rOTOBI BiIKpUBaTH HOBi pyOPUKM Ha CTU-
Ky crietiaibHocTeid. ToMy penaxilist 3aKJIMKae HaJCuaaTu
He TiJIbKU CTATTi Ta OIISIAM, ajle i KPUTUYHI 3ayBaskeHHSI,
BMCJIOBJTIOBATU TIPOMO3ULIiT 100 TTOMIMIIEHHS KYpPHAITY.

VY Taki cKpyTHi UIs1 HalO1 KpaiHXA Yacyu MU MUILIAEMO-
Cs1 TUM, 110 B «MIXHapOAHOMY HEBPOJIOTIYHOMY XKypHali»
Maitke MoJIOBUHA CTaTell He TUTbKU BiIOMUX BUEHUX YKpa-
iHU, ajie i MOJIOAUX, aKTUBHUX HAYKOBLIB MyOJIiKYETbCS
AHIJTIICHKOIO MOBOIO, 1110 TIOKAa3y€ BCbOMY CBITY Hauli
CIMPOMOXHOCTI.

SIK TOJI0BHUIA peflakTop s BIEBHEHA, 10 YKpaiHa Ta
«MixXHapoaIHUI HEBPOJIOTIYHUI XXypHaI» BUTPUMAE BCi
BUMNpPoOyBaHHS. Mu nepemozkemo!

[[TaHoBHi aBTOpPY i1 YnTadi, Apy3i Ta Kosnern! Y neHb
IOBiJICIO HAILIOTO BUAAHHS KOXKHOMY 3 Bac 51 0axkaro MUpY,
370pOB’s, 0Jaronojiydusi B poAvHi, po3yMiHHS KoJier i

TBOPYMX YCITiXiB!
lonoBHwuii pegakrop «Mi>xHapogHOro
HEeBPOJIOri4HOIr 0 XXypHasy»
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The role of catastrophizing, depression and anxiety

in chronic pain: a cross-sectional pilot study

Abstract. Background. The accumulated evidence underscores the possible pivotal role of psychological and/or
psychiatric factors in shaping the landscape of chronic pain. Understanding and addressing these mental dimensions
are paramount in advancing holistic approaches to chronic pain management and enhancing patient well-being.
Materials and methods. This is a pilot cross-sectional observational study to investigate the role of psychological and/
or psychiatric factors such as depression, anxiety and catastrophizing in the structure of chronic pain. Demographic
variables, pain-related data like pain disorder duration, pain intensity, diagnosis that provokes pain, number of
body parts that provoke pain were collected. Comorbidities, traumatic brain injury history, traumatic events in
childhood and post-traumatic stress disorder in present, physical activity, sleep disorder have also been assessed.
The Visual Analog Scale, Pain Catastrophizing Scale, Hospital Anxiety and Depression Scale were used as part of
psychodiagnostic assessment. Results. Our findings revealed a significant association between mood disturbances/
disorders such as depression, anxiety and pain catastrophizing, and their influence on the course of pain disorders.
Additionally, physical inactivity was associated with higher levels of pain catastrophizing, highlighting the importance
of addressing lifestyle factors in chronic pain management. Conclusions. Mood disturbances, combined with
catastrophizing, may significantly impact pain disorders. These findings underscore the importance of incorporating
psychological and/or psychiatric assessments and interventions into chronic pain management strategies to optimize
patient outcomes and enhance overall well-being. A holistic approach that considers the interplay between mental,
physiological, and lifestyle factors is essential for effective chronic pain management.

Keywords: catastrophizing; depression; anxiety; chronic pain

Introduction

Chronic pain represents a pervasive global health con-
cern affecting over 30 % of the population [1]. Its prevalence
underscores its significance as a leading medical challenge,
imposing substantial burdens on both healthcare systems and
societal well-being [2]. The consequences of chronic pain
extend beyond physical discomfort to include a wide range of
negative personal and social consequences such as functional
impairment, mental effects, disability, and increased risks of
suicide and death [3, 4].

In the diagnostic landscape, the recent revision of the In-
ternational Classification of Diseases (ICD-11) distinguishes
between chronic primary and chronic secondary pain [5].
Chronic primary pain, characterized by its persistence for
over three months, presents a distinct clinical entity de-

spite the absence of a clear etiology or pathophysiological
understanding. Conversely, chronic secondary pain stems
from underlying primary diseases. This updated taxonomy
underscores the complexity and heterogeneity inherent in
chronic pain conditions.

Contemporary medical perspectives acknowledge pain
as a multifaceted phenomenon, necessitating a holistic
approach encapsulated in the biopsychosocial model. By
adopting this framework, clinicians can comprehensively
assess the interplay of biological, psychological, and social
factors in pain pathogenesis, thereby optimizing therapeutic
interventions and mitigating negative sequelae [6].

Recognized as a multifaceted phenomenon, contem-
porary medicine views pain through the lens of the biopsy-
chosocial model, acknowledging the interplay of biological,
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psychological and/or psychiatric, and social factors in its
manifestation and progression. Within this framework, psy-
chological elements emerge as increasingly prominent con-
tributors to the experience and trajectory of pain disorders,
as well as the overall well-being of individuals grappling with
chronic pain [7, 8].

However, despite mounting evidence underscoring the
significance of psychological and/or psychiatric factors,
including depression, anxiety, and catastrophic thoughts,
their full import often eludes both patients and healthcare
practitioners [7]. Our understanding of their intricate role
in shaping pain perception, treatment outcomes, and long-
term prognosis remains incomplete, necessitating further
exploration.

In our study, we directed our attention to several psycho-
logical and/or psychiatric factors, notably depression, anxi-
ety, and catastrophizing, hypothesizing their pivotal influ-
ence on pain experiences and associated outcomes. Notably,
patients grappling with concurrent depression and catastro-
phizing tendencies may exhibit heightened susceptibility to
negative pain-related phenomena, potentially exacerbating
their distress and compromising treatment efficacy [9, 10].

Moreover, studies have illuminated the intricate links between
depression, social isolation, and the exacerbation of chronic pain
[11]. While pain catastrophizing appears to mediate this relation-
ship, its impact on depression may be further compounded by
factors such as poor sleep quality [12]. Importantly, the severity
of chronic pain appears to correlate with the intensity of cata-
strophic thinking, with distinct associations observed between
different facets of psychological distress [13—15].

Furthermore, the intricate interplay between depression,
anxiety, and pain catastrophizing underscores the need for
a nuanced understanding of their contributions to chronic
pain experiences [16]. Notably, these psychological factors
exhibit varying degrees of predictive power, with anxiety
emerging as a potent predictor of catastrophic pain and de-
pression [17].

In summary, the accumulating evidence underscores the
possible pivotal role of psychological and/or psychiatric fac-
tors in shaping the landscape of chronic pain. From depres-
sion and anxiety to catastrophic ideation, these variables wield
significant influence over pain experiences and treatment out-
comes. Understanding and addressing these psychological di-
mensions are paramount in advancing holistic approaches to
chronic pain management and enhancing patient well-being.
Thus, our study seeks to contribute to this burgeoning field
by elucidating the intricate interplay of psychological and/or
psychiatric factors in chronic pain experiences.

The purpose of the study was to investigate the role of
psychological and/or psychiatric factors such as catastrophi-
zing (catastrophic thoughts) and negative emotions (anxi-
ety and depression) in the structure of chronic pain in the
Ukrainian population.

Materials and methods

Study population. This was a pilot cross-sectional ob-
servational study. Due to its exploratory design, a non-rep-
resentative subset of patients was diagnosed to assess trends
and prospects for further research on this topic. The first 40

consecutive patients with chronic pain who were accepted to
participate in the study were included.

The study included outpatients over the age of 18 years
with chronic primary and secondary pain with a duration of
pain disorder of more than 3 months, confirmed by ICD-11
(current version in Ukraine at the time of the study). Patients
were recruited at the Department of Medical Psychology,
Psychosomatic Medicine and Psychotherapy of the Bogo-
molets National Medical University from December 2023
to March 2024.

The Department of Medical Psychology, Psychosomatic
Medicine, and Psychotherapy is a leading department at the
Bogomolets National Medical University, which implements
and applies a multidisciplinary psychosomatic approach to
the treatment of patients with chronic pain. The authors are
mostly psychiatrists who work in multidisciplinary teams
with general practitioners. In turn, general practitioners refer
patients with chronic pain of various etiologies for treatment
within the biopsychosocial model. The provision of psycho-
logical and psychiatric care at the Department of Medical
Psychology, Psychosomatic Medicine, and Psychotherapy
is part of a comprehensive treatment plan, alongside other
treatment methods.

Inclusion criteria: 1. Age from 18 to 70 years. 2. The
presence of a chronic pain that lasts more than three months.
3. Written informed consent to participate in the study.

Exclusion criteria: 1. Severe uncontrolled chronic non-
communicable diseases. 2. Presence of severe cognitive im-
pairment (< 20 points on the Mini-Mental State Examina-
tion). 3. Established, suspected, or planned pregnancy at the
time of the screening assessment. 4. Lactation. 5. Surgery
planned at the time of the screening assessment. 6. Severe
or total disability.

Informed consent was received from all the patients. All
the study methods were in line with the Declaration of Hel-
sinki. All data were recorded anonymously.

Data collection. Participants’ gender, age, education
level, marital, financial, working status, living area (city or
countryside) were collected as a part of the demographic
data. Such pain-related data as pain disorder duration, pain
intensity, diagnosis that provokes pain, number of body parts
that provoke pain were collected.

Comorbidities, traumatic brain injury (TBI) history,
traumatic events in childhood and post-traumatic stress
disorder (PTSD) in present, physical activity, sleep dis-
turbances have also been assessed. During the initial in-
terview, we asked patients about history of TBI, traumatic
events in childhood, and the presence of current PTSD
symptoms.

Diagnosis of PTSD, childhood trauma history and sleep
disturbances were assessed by a psychiatrist using ICD-11,
and history of TBI was assessed by a neurologist. Additio-
nally, we verified data with medical records. The patients did
not have specific sleep disorders but had insomnia, which
was managed by providing recommendations on sleep hy-
giene or by prescribing medications such as pregabalin, tra-
zodone, or quetiapine.

We also asked about current physical activity limitations
due to pain during the initial interview.
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Psychological assessment. The following scales were
used:

— the Visual Analog Scale (VAS) served as the primary
instrument for the subjective evaluation of pain intensity
among study participants. The VAS is a well-established
tool widely utilized in clinical and research settings for its
simplicity and effectiveness in quantifying pain perception.
Participants were presented with a horizontal line, anchored
by verbal descriptors at each end representing the extremes
of pain intensity such as “no pain” and “worst pain imagi-
nable”. They were instructed to mark on the line the point
from 0 to 10 that best corresponded to their current level of
pain intensity [18]. The use of the VAS allowed for the quan-
tification of pain intensity in a continuous manner, captu-
ring nuances and variations in pain perception that may not
be fully captured by categorical rating scales. In the analysis
phase, the VAS scores were treated as continuous variables,
allowing for statistical comparisons and correlations with
other study variables such as psychological factors and de-
mographic characteristics [19];

— the Pain Catastrophizing Scale (PCS) was used to
study catastrophizing thoughts in patients with chronic pain
[20]. The PCS is a 13-item self-report questionnaire to as-
sess the presence of catastrophizing thoughts in patients with
pain, which assesses 3 indicators: rumination, magnification,
and helplessness. Patients independently answer questions
that are evaluated on a 5-point Likert scale ranging from 0 to
5, where 0 is no catastrophizing and 5 is the maximum level

of catastrophizing. There are 4 statements (0—16 points) for
rumination, 3 statements (0—12 points) for magnification,
and 6 statements (0—24 points) for helplessness. A total score
is the sum of the scores for the individual items, and ranges
from 0 to 52;

— the Hospital Anxiety and Depression Scale (HADS)
was used to screen for depression and anxiety. It contains
14 statements, which are divided into 2 subscales: sub-
scale A — “Anxiety” (odd items 1, 3,5, 7,9, 11, 13) and
subscale D — “Depression” (even items 2, 4, 6, 8, 10,
12, 14). Each statement corresponds to 4 answer options
that reflect the gradation of the symptom severity from 0
points (absence) to 3 (maximum severity). When inter-
preting the data, the total score for each subscale (A and
D) is considered. Three areas of clinical values are distin-
guished: 0—7 points — normal; 8—10 points — subclini-
cal anxiety/depression; 11 points and above — clinically
expressed anxiety/depression [21].

Statistical analysis. The Shapiro-Wilk test was used to
assess the distribution of numeric variables. Descriptive sta-
tistics are presented as mean and standard deviation (SD)
for data with normal distribution, median with 1%t and 39
quartiles — for data with non-normal distribution. An in-
dependent samples t-test was used to assess the differences
between the groups in numeric variables (Mann-Whitney
U-test in case of a non-normal distribution in at least one
of the groups). A chi-squared test was used to assess the
differences in categorical variables. The p-value less than

Table 1. Demographic descriptive statistics, n (%)

Parameters F‘;": ia"l'g)"e ':ﬁ':az'gf (I':"j'fj) t/y2 p
Age (years), mean = SD 38.15+12.48 37.08+£14.02 | 40.14+9.09 0.737 0.466
Education
Higher education 32 (80) 20 (76.92) 12 (85.71) 0.061 0.804
General secondary education 8 (20) 6 (23.08) 2(14.29)
Marital status
Married 25 (62.5) 18 (69.23) 7 (50) 7.485 0.024
Divorced 8 (20) 6 (23.08) 6 (42.86)
Single 7(17.5) 2(7.69) 1(7.14)
Financial status
Satisfied 22 (55) 12 (46.15) 10(71.43) 3.11 0.211
Not satisfied 16 (40) 13 (50) 3(21.43)
Very not satisfied 2(5) 1(3.85) 1(7.14)
Living area
City 29 (72.5) 18 (69.23) 11 (78.57) 0.068 0.795
Countryside 11 (27.5) 8 (30.77) 3(21.43)
Employment status
Employed 25 (62.5) 19(73.08) 6 (42.86) 19.96 <0.001
Military serviceman 8 (20) 0(0) 8 (57.14)
Unemployed 7(17.5) 7 (26.92) 0(0)

Notes: t — t-test statistic; y> — chi-square test statistic.
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0.05 was considered statistically significant. Pearson’s cor-
relation test was used to assess the relationship between the
numeric variables.

Data was stored in Microsoft Excel 365, and Python
programming language was used for data analysis and vi-
sualization.

Results

The study included a total of 40 patients with chronic
pain with a mean age of 38.15 *+ 12.48 years: there were
26 females with a mean age of 37.08 & 14.02 years and 14
males with a mean age of 40.14 + 9.09 years. A statistically
significant differences between females and males were in
marital status (males were more commonly divorced), and
employment status (males were more commonly military
servicemen). No statistically significant differences were
found in age, education, financial status, or living area
(Table 1).

Most of the patients had an abnormal anxiety level, bor-
derline depression level and quite a high PCS total score.
Additionally, most of the patients had a sleep disorder, low

physical activity. An interesting finding was quite high preva-
lence of childhood trauma history and PTSD.

A statistically significant differences were found between
males and females in physical activity (males were more ac-
tive than females in their daily routine) and depression level
(measured by HADS). There were no statistically significant
differences between females and males in anxiety level, PCS
total score and subscores (rumination, magnification, help-
lessness), and prevalence of diagnosed sleep disorder, PTSD,
or childhood trauma history (Table 2).

On average, patients marked their pain’s intensity as mo-
derate, and pain disorder lasting more than 7 years. Most of the
patients noted that the current pain episode duration is more
than 3 months. Although no statistically significant differences
were found between females and males on the prevalence of
chronic pain diagnosis (mostly due to the small sample sizes),
for women most common diagnosis was migraine, while for
men migraine and spinal hernias had the same prevalence. No
statistically significant differences between males and females
were found in the pain intensity and duration, as well as in the
number of body parts that provoke pain (Table 3).

Table 2. Mental health characteristics by gender

Parameters Fu(I'I1 s=a‘r‘rg;le I:ﬁrzazlg;s (rl\‘llgl1e:) t/? p
HADS-A 11.50+£3.28 11.69 + 3.39 11.14+£3.16 -0.500 0.619
Normal 5(12.5) 3(11.54) 2(14.29)

Borderline 9 (22.5) 6 (23.08) 3(21.43) 0.068 0.967
Abnormal 26 (65) 17 (65.38) 9 (64.29)
HADS-D 9.52+4.69 11.00 £ 4.59 6.79 £ 3.62 -2.97 0.005
Normal 15(37.5) 7 (26.92) 8(57.14)
Borderline 11 (27.5) 8(380.77) 3(21.43) 3.638 0.162
Abnormal 14 (35) 11 (42.31) 3(21.43)
PCS
Total score 20.35+10.02 21.31+10.34 18.57 +9.50 -0.821 0.417
Rumination 7.52+4.04 8.12+3.95 6.43 +4.11 -1.269 0.211
Magnification 5.70 £2.59 5.54 +2.69 6.00+2.48 0.532 0.597
Helplessness 7.12+4.48 7.69+4.84 6.14 +3.68 -1.018 0.315
Sleep disorder
No 6 (15) 4 (15.38) 2(14.29) ~0 ~1
Yes 34 (85) 22 (84.62) 12(85.71)
Constant physical activity
No 33 (82.5) 26 (100) 7 (50) 12.485 <0.001
Yes 7(17.5) 0(0) 7 (50)
Childhood psychological trauma history
No 27 (67.5) 15 (57.69) 12 (85.71) 2.105 0.147
Yes 13 (32.5) 11 (42.31) 2(14.29)
PTSD diagnosis
No 34 (85) 20 (76.92) 14 (100) 2.206 0.137
Yes 6 (15) 6 (23.08) 0(0)

Note: data are given as mean = SD and n (%).
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A statistically significant difference between females and
males was found in the prevalence of comorbid diseases and
TBI history. Females more frequently than males had at least
1 comorbid disease, most often a chronic pharyngitis, diabe-
tes, and aortic valve insufficiency. Males more commonly had
post-traumatic neuropathy, hernia as a comorbid disease, and
prostatitis. Also, males most often had a TBI history present
(Table 4).

When examining the relationship between various psy-
chological and/or psychiatric factors and pain management,
we conducted Pearson correlation tests with VAS scores
serving as a proxy for pain intensity, and several potential
influencing variables.

The Pearson correlation coefficient revealed a weak ne-
gative association with VAS scores (r = —0.112, p = 0.491),
indicating that age is not significantly correlated with pain
intensity. The correlation between pain disorder dura-
tion and VAS scores was negligible and non-significant
(r=20.001, p = 0.993), suggesting that the time since diag-
nosis was made does not influence pain perception. There
was a moderate positive correlation between HADS-A and
VAS scores, though it did not reach statistical significance
(r = 0.275, p = 0.086), indicating that overall anxiety le-
vels may have a slight influence on pain intensity. Similarly,
HADS-D scores exhibited a moderate positive correlation
with VAS, but the relationship was not statistically significant
(r=0.299, p = 0.060), suggesting that depression levels may
have a modest impact on pain perception.

PCS total scores demonstrated a moderate positive cor-
relation with VAS scores (r = 0.464, p = 0.003), indicating
that higher levels of pain catastrophizing are associated with
increased pain intensity. Likewise, PCS rumination scores
displayed a robust positive correlation with VAS (r = 0.457,

p = 0.003), indicating that individuals who engage in rumi-
nation about pain experience had higher pain intensity. PCS
magnification scores exhibited a moderate positive correla-
tion with VAS (r = 0.317, p = 0.046), suggesting that mag-
nification of pain sensations contributes to heightened pain
perception. PCS helplessness scores showed a strong positive
correlation with VAS (r = 0.443, p = 0.004), indicating that
feelings of helplessness in coping with pain are associated
with increased pain intensity.

Overall, these results underscore the significance of psy-
chological and/or psychiatric factors, particularly pain cata-
strophizing components, in influencing pain perception and
management.

Additionally, to assess the complexity of relationships be-
tween emotions and pain-related cognitions, a correlation
analysis of age, HADS and PCS scores were done.

There was a moderate negative significant correlation be-
tween age and PCS total score (r = —0.413, p = 0.008), ru-
mination (r =—0345, p =0.029), magnification (r = —0.485,
p =0.002), and helplessness score (r =—0.332, r=0.036). A
moderate positive significant correlation was found between
HADS-A score and PCS total score (r = 0.5, p = 0.001),
rumination (r = 0.4, p = 0.011), magnification (r = 0.455,
p = 0.003), helplessness score (r = 0.495, p = 0.001). There
was a weak-to-moderate significant relationship between
HADS-D score and PCS total score (r = 0.321, r = 0.044),
and helplessness score (r = 0.326, p =0.039).

No significant relationship was found between HADS-D
and PCS rumination (r = 0.248, p = 0.123), and magnifica-
tion scores (r =0.289, p = 0.070).

Additionally, differences in pain intensity and cata-
strophizing were assessed with Mann-Whitney tests be-
tween the groups with different physical activity, history

Table 3. Pain disorder characteristics by gender

Parameters Fullsample | Females | Males Yy p
VAS (points), mean + SD 5.88 + 1.64 6.08 +1.72 5.50+1.45 -1.066 0.293
Pain disofderduration(years). | 760+558 | 7.38+6.18 | 8.00%4.42 0.429 0.744
Current pain duration, n (%)
More than 3 months 40 (100) 26 (100) | 14 (100)
Number of body parts that provoke pain, n (%)
One 20 (50) 14 (53.85) 6 (42.86) 0.759 0.684
Two 11(27.5) 6 (23.08) 3(21.43)
More than two 9 (22.5) 6 (23.08) 5(35.71)
Chronic pain diagnosis, n (%)
Migraine 18 (45) 14 (53.85) 4 (28.57) 7.277 0.296
Hernia 6 (15) 2(7.69) 4 (28.57)
Osteoarthrosis 5(12.5) 2(7.69) 3(21.43)
Unknown 5(12.5) 4(15.38) 1(7.14)
Spinal osteochondrosis 4 (10) 2(7.69) 2(14.29)
Rheumatoid arthritis 1(2.5) 1(3.85) 0(0)
Pancreatitis 1(2.5) 1(3.85) 0(0)
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Table 4. Comorbid diseases and TBI history by gender, n (%)

Parameters F";IIII ia‘%';le Izﬁrzazlg)s (:I:If:) t/y? p
Comorbid diseases
None 12 (30) 6 (23.08) 6 (42.86) 24.616 0.010
Post-traumatic neuropathy 2(5) 0(0) 2(14.29)
Lumbar hernia 2(5) 0(0) 2(14.29)
Prostatitis 2(5) 0(0) 2(14.29)
Polyarthritis 1(2.5) 0(0) 1(7.14)
Hypertension 2(5) 1(3.85) 1(7.14)
Chronic pharyngitis 2 (5) 6 (23.08) 0(0)
Diabetes 4(10) 4(15.38) 0(0)
Aortic valve insufficiency 4(10) 4(15.38) 0(0)
Hypothyroidism 2 (5) 2 (7.69) 0 (0)
Gastritis 2(5) 2(7.69) 0(0)
Endometriosis 1(2.5) 1(3.85) 0(0)
TBI history

No 34 (85) 25(96.14) 9 (64.29) 4.964 0.026
Yes 6 (15) 1(3.85) 5(35.71)

Table 5. Differences in VAS and PCS scores based on physical activity, childhood trauma history,

diagnosed PTSD and TBI (medians with 25 and 75" percentiles)
PCS
Parameters VAS
Total score Rumination Magnification Helplessness
Constant physical activity
No 7 (5-7) 23 (15-29) 10 (6-10) 6 (5-8) 9(6-10)
Yes 5 (4-7) 8 (8-20) 3(3-7) 4 (4-6) 1(1-7)
Mann-Whitney’s W 142.5 173 185.5 152.5 179.5
Mann-Whitney’s p 0.326 0.042 0.012 0.182 0.022
Childhood psychological trauma history
No 7 (5-7) 23 (19-26) 10 (6-10) 6 (4-6) 9(7-10)
Yes 6 (4-7) 15 (15-29) 8 (4-11) 6 (6-9) 6 (1-9)
Mann-Whitney’s W 207.5 203 181.5 135 230.5
Mann-Whitney’s p 0.344 0.433 0.872 0.235 0.111
PTSD diagnosis
No 6 (6-7) 20 (15-26) 8 (3.75-10) 6 (5-7.5) 7.5(2-10)
Yes 7 (7-7.75) 26 (23-29) 10.5(10-11) 6 (3-9) 9(9-9.75)
Mann-Whitney’s W 61.5 73.5 54 95.5 7
Mann-Whitney’s p 0.115 0.287 0.068 0.815 0.347
TBI history
No 7 (5-7) 20.5 (15-26) 8 (6-10) 6 (4.25-7.5) 8 (2-10)
Yes 5.5(5-6.76) | 26(12.5-30.5) 9(4.25-13) 7 (4.5-8.75) 9 (3-9.75)
Mann-Whitney’s W 123 84 85 80 104
Mann-Whitney’s p 0.419 0.505 0.526 0.403 0.954
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of childhood trauma, PTSD and TBI. Patients who were
less physically active have shown statistically significantly
higher PCS total scores, mostly due to high scores in rumi-
nation and helplessness subscales. No statistically signifi-
cant differences were found between people with different
childhood trauma history (although there was a trend in
those with a history of trauma to have lower catastrophi-
zing scores), PTSD presence/absence (here, as well, pa-
tients with PTSD tended to have higher catastrophizing
scores). However, there were no statistically significant dif-
ferences between patients with and without TBI; those with
a history of head trauma tended to have a lower VAS score,
yet higher PCS scores (Table 5).

These findings highlight the complex interplay between
physical activity, psychological and/or psychiatric factors,
and pain perception. Physical inactivity was consistently
linked to higher levels of pain catastrophizing, which could
inform interventions aimed at reducing pain-related distress.

Discussion

Chronic pain is a multifaceted condition influenced by
a myriad of factors, including demographic, psychological
and/or psychiatric, and physiological variables [22]. The
present study aimed to elucidate some of these complexities
by examining the relationship between various demographic
characteristics, psychological factors, and pain perception
among patients with chronic pain.

Psychological and/or psychiatric factors such as anxiety,
depression, and pain catastrophizing play crucial roles in
shaping individuals’ experiences of pain. Our study found
high levels of anxiety and depression among patients with
chronic pain, consistent with previous research reporting the
high prevalence of psychiatric comorbidities in this popula-
tion [23]. Moreover, pain catastrophizing, characterized by
rumination, magnification, and helplessness, emerged as a
significant predictor of pain intensity. Patients who engaged
in higher levels of catastrophizing reported greater pain in-
tensity, emphasizing the detrimental impact of maladaptive
coping strategies on pain perception. A meta-analysis, con-
ducted by Rogers et al., revealed that pain catastrophizing
and fear of pain are positively and moderately associated
with psychological and/or psychiatric outcomes like anxiety
and depression [24].

The correlation analysis revealed complex relationships
between various psychological and/or psychiatric factors and
pain perception. While age and pain disorder duration did
not significantly correlate with pain intensity, anxiety, de-
pression, and pain catastrophizing demonstrated moderate
to strong positive correlations with pain intensity. This sug-
gests that mental distress, particularly feelings of helplessness
and rumination, may exacerbate pain perception, highligh-
ting the need for targeted interventions to address these fac-
tors in chronic pain management.

Our findings revealed several demographic differences
between male and female patients, particularly in marital
and employment status. Male patients were more likely to
be divorced and to be military servicemen, reflecting poten-
tial differences in stressors and lifestyle factors that could
influence pain perception. However, no significant diffe-

rences were observed in pain intensity or duration between
males and females, suggesting that these demographic vari-
ables may not directly impact pain perception. Such findings
somehow oppose the studies that argue about the gender
difference in pain perception [25]. Yet, we observed a trend
(although, statistically not significant) for females to have
higher PCS scores, indicating higher pain catastrophizing
in women. This underscores the importance of considering
psychological and/or psychiatric and physiological factors
in addition to demographic characteristics when assessing
chronic pain.

Our study also examined the influence of physical acti-
vity and trauma history on pain perception. Physical inacti-
vity emerged as a significant predictor of pain catastrophi-
zing, with less active patients exhibiting higher levels of ca-
tastrophizing thoughts. This underscores the importance of
promoting physical activity as part of multidisciplinary pain
management strategies to alleviate distress associated with
chronic pain. Additionally, while no significant differences
were found in pain perception based on childhood trauma
history or PTSD diagnosis, patients with TBI tended to have
lower pain intensity but higher pain catastrophizing scores.
Some studies reveal that chronic pain affects approximately
60 % of those living with TBI, therefore this suggests that
individuals with a history of TBI may experience unique
challenges in coping with pain [26]. Further investigation
into tailored interventions for this population is needed.
Childhood psychological trauma history and pain are still
an object of debates and require further investigation [27].

Depression, anxiety, and catastrophizing can be markers
of negative prognosis for patients suffering from chronic
pain. The combination of these factors can interfere with
progress in the treatment of inflammatory processes (persis-
tently high titers of reactive proteins), postoperative recovery
(longer postoperative rehabilitation period), and general im-
pairment and disability. Psychological factors are potentially
modifiable, so with effective timely interventions, we can
influence the patient’s perception of chronic pain, change
functionality, enhance daily activities, and generally improve
the quality of life.

Further study of negative factors such as depression,
anxiety, and catastrophizing will help find new mechanisms
of effective personalized pain relief for patients with chronic
pain.

Limitations

The exploratory nature of this pilot cross-sectional ob-
servational study inherently involves several limitations.
First, the use of a non-representative subset of the first 40
consecutive patients with chronic pain who agreed to partici-
pate could introduce selection bias. This sampling method
limits the generalizability of the findings as it may not ac-
curately reflect the broader population of individuals with
chronic pain. Moreover, because the study was conducted
in a single location, the Department of Medical Psychology,
Psychosomatic Medicine and Psychotherapy of the Bogo-
molets National Medical University, the results may not be
applicable to different settings or regions, potentially affec-
ting the external validity of the study.
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As a cross-sectional study, the data represents a single
moment in time. This design restricts the ability to infer cau-
sality between psychological factors, pain intensity, and other
variables.

While the VAS and the HADS are well-established tools,
they rely on subjective self-reporting, which can introduce
reporting bias. Participants’ self-reported measures might
be influenced by current mood, memory recall, and desire
to conform to perceived expectations. Additionally, the VAS
measures pain intensity at a specific moment, which might
not accurately reflect overall or average pain experiences,
especially in conditions where pain fluctuates significantly
over time.

The exclusion of patients with severe uncontrolled
chronic diseases, cognitive impairments, and certain physio-
logical conditions (such as pregnancy and lactation), al-
though providing more homogeneity in a sample characte-
ristics, may omit a segment of the chronic pain population
that could experience distinct psychological impacts.

Overall, while the study provides valuable insights into
the relationship between psychological factors and chronic
pain, these limitations suggest that findings should be inter-
preted with caution. Future research should aim to address
these limitations by employing longitudinal designs, larger
and more diverse samples, and more comprehensive data
analysis techniques to validate and expand upon the findings
reported in this study.

Conclusions

In conclusion, our study sheds light on the intricate
interplay between demographic, psychological and/or psy-
chiatric, and physiological factors in shaping individuals’
experiences of chronic pain. Psychological distress, particu-
larly pain catastrophizing, emerged as significant predictor
of pain intensity, highlighting the importance of addressing
these factors in chronic pain management. Anxiety and de-
pression may affect pain intensity not directly, but via exa-
cerbation of pain catastrophizing. Moreover, physical acti-
vity and trauma history may also influence pain perception,
underscoring the need for multidisciplinary approaches to
pain management that consider the holistic well-being of
patients. Future research should focus on elucidating the
underlying mechanisms driving these relationships and de-
veloping targeted interventions to improve pain outcomes in
individuals with chronic pain.

Informed consent. Informed consent was obtained from
all the patients who participated in the study.
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AcaHoBa A., Osaivt M., MyxapoBschka I., CkpuHHIK O,

HauioHaAbHW MeanHH yHiBepcuTeT imeHi O.O. boromonbLsi, M. Kuis, YkpaiHa

PoAb KatacTpodisauii, Aenpecii Ta TPUBOIrN B CTPYKTYPI XPOHIYHOro 60AIO:
NiAOTHE KPOC-CeKLiNHe AOCAIAXEHHS

Pesiome. Axmyaavnicms. HakonuueHi 1oKasy MigKpeciiooTh
MOKJIMBY KJTIOYOBY POJIb IICUXOJIOTIYHUX Ta/a00 TICUXiaTPUIHUX
(akTopiB y (OpMyBaHHI CTPYKTYPHU XpPOHIYHOTO 00110. PO3ymiHHS
i1 BpaxyBaHHSI LIMX MICUXIYHUX aCTICKTIiB € BaXKJTMBUM JJIs1 BIOCKO-
HaJIEHHSI LiTiCHUX MiAXOMiB A0 JIiKyBaHHS XPOHIYHOTO 00JI0 Ta
MOKpalleHHst 6aromnoyyus nauieHris. Mamepiaau ma memoou.
Lle mioTHE Kpoc-ceKiiiiHe o0cepBaliifHe JOCTiIKEHHS 3 BUBYCH-
HsI POJIi TICUXOJIOTIYHUX Ta/abo0 meuxiaTpuuHuX (HakTopiB, SIK-OT
Jierpecisi, TpUBoOTra i Katactpodiszalisi, y CTPYKTYpi XpPOHIYHOTO
6outo. byo 3ibpaHo gemorpadivHi i KJIiHIYHI MTOKAa3HUKU: TPU-
BaJiCTh 0OJIBLOBOTO PO3JIady, iIHTEHCUBHICTh 0O0JIIO, AiarHO3, IO
MPOBOKYE OiJib, KiJIbKICTh JOKai3alliit 60/10. Takox aHamizyBa-
JIM CYITyTHi 3aXBOPIOBAHHSI, iCTOPil0 YepEITHO-MO3KOBUX TPaBM,
TpaBMaTUYHi TIO/Iii B IMTUHCTBI, HASBHICTh IMMOCTTPAaBMAaTUYHOTO
CTPeCcOBOTO po3nany, Gi3MYHy aKTUBHICTh i MOPYIIEHHS CHY. SIK
YacTHHA MCUXOAIarHOCTUYHOI OLIiIHKY BUKOPUCTOBYBAJIM Bizyallb-
Hy aHaJIOTOBY LIKaJy, LKAy KaTacTpodisallii 00110, ToCTiTalbHy

HIKaJTy TPUBOTH Ta aemnpecii. Pe3yasmamu. BusiBieHO 3HAUHUIA
3B’S130K MiX pO3JlalaMi HacTPOIO, SIK-OT JAeTIpecisi, TPUBOTA, i Ka-
TacTpoizairieo 60J110, a TAKOX IXHili BILIMB Ha epedir 60JbOBO-
ro posnany. Kpim Toro, ¢disnuHa HeakTUBHICTh Oysa NMOB’d3aHa 3
BUILMM piBHEeM KartacTpodizallii 00110, 1110 MiAKPECTIOE BaKI-
BiCTh BpaxyBaHHS (DaKTOPIB CITOCOOY JKUTTS B YIIPaBJIiHHI XpOHiU-
HuM GosieM. Bucrnoekxu. Po3nanyu HACTpOIO B MOEAHAHHI 3 KaTta-
cTpodizalliero MOXYTb 3HAUHO BIUIMBATU HA 601b0Bi po3naau. Lli
pe3yJIbTaTh TiIKPECTIOTh BaXJIMBICTh iHTETpallil ICUXOJOTIYHOT
Ta/ab0 TICUXiaTPUYHOI OLIIHKY 1 BTPYYaHb y CTpaTeril JIiKyBaHHS
XPOHIYHOTO0 00JII0 /1T ONITUMI3allii pe3yIbTaTiB Tepallii Ta moKpa-
LIEHHS 3araJibHOro Ojaronoiayyyst nmauieHTtiB. LlimicHuii minxin,
SIKMI1 BpaxoBY€E B3a€MOIIIO MCUXIUHUX, (Di3i0JOTIUHUX aCTIEKTiB i
(akTOopiB cIIOCOOY KUTTS, € KITIOYOBUM B €(PEKTUBHOMY YITpaBJIiH-
Hi XpOHIUHUM OoJieM.

Ki11040Bi c10Ba: xaractpodizauist; renpecis; TpuBora; XpoHid-
HU Oinb
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Komapuust O.N., PaayeHko O.M., [yk-AewwHescska 3.0., CtaaHik C.M.
/\bBIBCbKWY HALIOHQABHWI MEANYHUE YHIBEPCUTET iMEeHi AQHUAQ [AAMLIbKOrO, M. /AbBIB, YKpQiHQ

OUiHKQO KOFHITMBHOT PYHKULiT B NALIEHTIB
3 META60AIYHO-ACOLIMOBAHUM CTEATO30M NeYiHKU

Pe3iome. Axmyaaovnicmo. Ockinvku eionouwenns mixe nowamkogoio cmadieto cmeamomuuHoi Xeopoou ne-
YiHKU — CMeamo3om nevinku ma demenyicio i koenimugnoro gynxuyicio (K@) saruwmaromocs ocmamouno ne
écmanosaeHuMU, € nompeba y euguenni makoeo noconannsn. Mema: oyinumu K® y nayicumie 3 memaboniu-
Ho-acouiiiosanum cmeamoszom neuinku (MACII). Mamepiaau ma memoou. O6cmedxncero 39 ambyramoprux
nayieumie i3 XpoHiuHUMU (hopmamu iuemiyHoi xeopobu cepys: 26 ocib cmaHoOBUAU OCHOBHY 2PYNY (3 CYNYMHIM
MACII i 13 nayienmié cmano8UAU KOHMPOAbHY 2PYNY 3 IHMAKMHOI NEYIHKOI. YCiM npoeedeHo U3HaAYeHHs
KD 3a wkanorw Mini-Mental State Examination (MMSE). Pe3yavmamu. Pieeno K@, usnaueruil 3a WKaiow
MMSE, ceped nayieumie 3 MACII 6y6 nHusxcuum, Hidc ceped nayicHmie 3 iHmaKkmuor nevinkoro (25,27 vs 28,22;
p < 0,01). Jleexi koenimusHi poznradu diaenocmyeanu 6 7,69 %, nomipni — y 65,38 %, maxcki — y 26,93 %
nayienmie 3 MACII. Cymapro wacmoma noeiputenns koenimuenoi gyuxuii (MMSE < 27) ceped nayienmie 3
inmaxkmHor neuinkor cmanosuna 33,33 %, moodi sik 3a ymosu cynymuvoeo MACII éona 6yaa 6ipoeiono eu-
woro (92,31 %) (p < 0,05). Bucnoexu. KD moxnce 6ymu eaxcausum kpumepiem cmawy 300p0o8°s ma io2o 3MiH,
8U3Hauae nepebie xeopoobu, ii u3Ha4eHHs 0036045€ OUIHUMU AKMUBHICMb CUHOPOMY eHO0LeHHOT IHMOK CUKayii
ma cmat cepyeso-cyounnoi cucmemu. Ilopyuwenns KoeHimusHux yHKyiil Mac micye exice Ha cmadii cmeamoszy
nevinku, wio caid epaxosysamu 8 KAiHiyi.

KunrouoBi ciioBa: cmeamomuuna xeopoba neuinku; cmeamos neviniu, koenimueni yHKyii; koenimueni poznadu

Bctyn

J171s1 3M0POB’SI JTIOAMHM BKpaii BAXKJIMBOKO € KOTHITUBHA
dynkuist (KP) — 3naTHicTb po3ymiTH, Mi3HABAaTH, BUBYATH,
YCBiIOMJIIOBATH, CIIPUMATU i1 IepepoOISITU 30BHILLIHIO iH-
¢opmMalliilo, OCKIJIbKU 11€ 3yMOBJIIOE CTABJICHHSI JIIOAUHU 10
XBOpOOM, 3a0e31euye yuacTh Y Mpoleci JTiKyBaHHS i mpodi-
JIAKTUKU, Bilirpa€ MPOBiIHY POJIb Y 3a0e3IeYeHHI KOMITIa-
eHca [1, 2]. Takoxx K® 3HauHOI0 MipoIo OB’ s13aHa i3 colli-
aJIbHO-€KOHOMIUHUM CTaHOM [3] i 3yMOBJIIO€ (PyHKIIIOHY-
BaHHsI KOPOTKOYACHOI Ta TPUBAJIOI ITaM’ITi. 3aIpoIIoHOBa-
Ho owiHoBaTy K® 3a TaKMMU KJIacTepaMu: aMHECTUIHUIM
(TopylleHHsT Ha3B i mi3HaBaHHs), AUCHYHKIIIOHATbHUI
(mopyl1leHHs yBaru, BUKOHaBUMX (DYHKIIill 3 iHTAKTHOIO
nam’sITTIO), Bi3yaJIbHO-TIPOCTOPOBUIA (3MiHU OTHOTO BUMi-
pY Bi3yaJIbHO-TIPOCTOPOBOI chepu), 3MillIaHui (TTOPYIICH-
HSI MOBJIEHHSI, BUKOHaBYOi (DYHKIIii, Ha3B, Mi3HaBaHHS,
Bi3yaJIbHO-TIPOCTOPOBOTO (DYHKIIIOHYBaHHS) [4]. YKpait

BaXJIMBUM € Bu3HaueHHss K® y maiieHTiB 3 ypaXKeHHSIMU
MEYiHKU, OCKIJIbKM came TTOPYIIeHHST AeTOKCUKAIIHOT ii
(byHK11ii 3yMOBTIOIOTH 3MiHU JisUTbHOCTI TOJIOBHOTO MO3-
Ky i IMICUXIiKH, 1110 MOXKE MPOSIBIITUCH MpUrHideHHsIM K.
DyHKIIOHATLHUIM CTaH TIeYiHKK BIUTUBAE Ha HEPBOBY CHUC-
TEeMy, YTBOPIOIOUM TaK 3BaHY MaTOTEHETUYHY BiCh «I€UiH-
Ka — MO30K» [5], 1110 BIUIMBA€E Ha IPOSBU I'elaTUTIB, LIK-
pO3iB MeYiHKM i, 663yMOBHO, MeTa00IiYHO-aCOIlilil0OBaHO1
cTeaTOTUYHOI xBopoou reuinku (MASLD) [6, 7]. I1poTte
BimHoIeHHs Mixk MASLD i gemMeHIli€l0 Ta KOTHITUBHUMU
po3JiaiaMy 3aIMIIAThCSl OCTATOUHO HE BCTAHOBJIEHUMU,
0COOJIMBO Y XBOPUX 3 MOYATKOBOIO ii CTa/li€EI0 — CTEaTO30M
revinku |8, 9], 111010 sIKOTO B3arajii HEBiIOMO, YU CYTIPOBO-
kyeThest BiH 3MiHamu K® [10]. Lle 3yMoBuMIO JOLIIBHICT
Ta aKTyaJIbHICTh HAIIIOTO JOCJIiIXKEeHHS.

Mera nocaimkenns: ouinntu K® y mamieHTis 3 meTa-
OostiuHo-acouiiioBaHuM cTeaTo3oM nedinku (MACII).
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N

MartepiaAn Ta meToamn

Orisan itepaTypu 6i06JioceMaHTUYHUM METOJOM BU-
KoHaHO B 0a3i PubMed, ne 3a KII0YOBUMM CJIOBAMU
“cognitive function/dysfunction/impairment”, “metabolic
liver disease/steatosis/MASLD”, “MMSE” Ta ix kom0iHa-
mistmu 3HaimeHo moHazn 300 mKepelr 3a OCTaHHI 5 poKiB, 3
SIKMX BimiOpaHi Ti, 110 BigmoBimaay MeTi. Y HOCTimKeHHi
B3sUIM y4acTb 39 aMOy1aTOPHUX MAIiEHTIB i3 XpPOHIYHUMU
¢dopMamu imemiyHoi xBopoou cepus (IXC, ctabinbHa cTe-
Hokapnisg Hanpyru, [-11 ¢pyHkiionanbHuii kiac (PK); ate-
POCKJIEPOTUUHMI i/a00 MmocTiH(apKTHUIT KapaioCKIepo3;

cepuea HenoctaTHicTh 0—I1 DK 3a NYHA), siki 6y 06- 2 .
CTEXEHi 1 IpOoJIiKoBaHi BilIMIOBIIHO 10 HOPMATUBHUX TIOKY- 25 * o \;\
MEHTIB YKpaiHU 3 JOTpUMaHHIM [ebCiHChKOT NeKiapaltii 2% 1 e
MpaB JIIOIUHU (MMpoToKoJ KoMicii 6ioeTuku JIHMY No 4 Bif ” 0 . :
15.04.2024). Y 26 3 nux (ocHoBHa rpymna (OI'); cepeaHiii Bik or K z o on ® B XN
52,1 poky; 20 4oJI0BiKiB, 6 XiHOK; iHmeKkc Macu Tija (IMT) A B

29,9 + 0,8 kr/m?) niarno3 MACII BepudikoBaHO 3a TaHUMU
VIIBTPa3ByKOBOTO 1 J1abopaTopHOTO 00CTeXXeHHs. Pemta
MAali€HTIB CTAHOBWIN KOHTpobHY rpy1ty (KI') 3 iHTakTHOIO
neviHKom (cepenHiit Bik 47,7 poky; 8 40OJIOBiKiB, 5 XiHOK;

IMT 25,1 % 3,2 kr/m?). Ipynu Oy OpiBHSIHHI 3a TeHaep-
HO-BiKOBUM ckjaaoM, IMT, meTaboniyHUMU O3HaKaMM i1
CTaHOM ceplieBo-cyarHHOI cucteMu (p > 0,05). Kpurepii
BUKJIIOUEHHS 3 OCJIIXKEHHS: HecTabiibHa CTeHOKapIisl,
TrOCTpUIT KOPOHAPHUI CUHIPOM, CceplieBa HEIOCTaTHICTh

30 60 .
p<0,05

27

30

PucyHok 1. KorHituBHa gncgyHKLis 3a LKasolo
MMSE y nauieHTiB i3 cynyTHim MACTI i nauieHTiB
3 iHTaKTHOIO neYiHkoro (A) i kopensiyis 3Ha4eHb
MMSE i3 LLIOE (p = 0,08) (b)

Tabnuys 1. BigmiHHOCTi Noka3HuKiB 3anexHo Big piBHs K@ cepen nauieHTIB i3 cynyTHiM cTeaTo30M ne4viHku

Moka3Huk JIKP NnKP TKP
MMSE, 6anun 28,6 0,3 26,3+0,2 22,6 £0,6
Cratb (4 —1,X —2) 1,3+0,2/1,2+0,2 1,3+£0,2/1,3%0,1 1,2+£0,1/1,1£0,1
Bik, pokiB 39,9+ 3,1 50,1+2,8 59,6 +6,7
IMT, kr/m? 25,7+2,6 31,9+1,5* 28,9+0,7
ACT, oZ. 24,7+6,0 34,2+472 24,3+6,2
AJTT, op. 30,1+8,8 39,7+6,9 24,3+9,6
Binipy6iH, Mkmonb/n 9,1+0,3 16,1 +2,3* 14,8 +1,9*
XonectepuH 3aranbHuii, MMOJb/ N 57x0,7 58x04 4,5+0,4*
JIMHLLL, mmosib/n 44+0,4 42+0,6 2.8+ 0,2% **
Tpurniuepuan, MMOnb/N 1,3+0,3 1,8+0,3 1,4+0,2
Koe®ilieHT aTeporeHHoCTi 3,5+0,4 5,0+0,87 3,0+0,2**
Eputpouuntn, 10'2/n 49+0,1 46+0,1 46+0,4
NevikounTn, 10%/n 6,6 +0,5 7,3+0,6 6,4+0,7
Tpombountn, 10%/n 2145+£72,5 275,8+17,8 210,7 £ 35,0
HenTtpodinu, % 549+55 62,324 65,5+7,7
NimbounTtn, % 33,8 + 3,1 30,0+2,5 28,0+7,9
MoHounTn, % 7,4+21 8,0+1,6 6,6+1,0
LLIOE, mm/rog, 7,020 11,6 3,9 15,0 = 3,0*
[Mioko3a, MMonb/n 54+0,1 55%0,2 57+0,5
[MpaBunin WNyHOYOK, CM 2,6 0,1 2,5+0,1 2,7+x0,1
JNiBe nepencepas, cm 3,6+0,5 4,2+0,2 45+0,3
MixXLnyHOYKOBa Neperopoaka, cMm 1,1+0,3 1,20+ 0,04 1,30 £ 0,03**
3aaHs CTiHKa NiBOro LWayHo4ka, CM 1,1+0,1 1,2+0,1 1,4+0,1
JliBNiA LWAYHOYOK, CM 5,0+£0,1 5,0+£0,2 5,1+0,1
Dpakuis Buknay, % 64,5+0,5 55,4 + 2 5* 54,3 £ 4,2*

Mpumitka: JIKP — nerki korHiTnsHi posnagu; NMKP — nomipHi korHiTuBHi poanagun; TKP — TsDKKi KOrHiTUBHI
po3naan; * — BiporigHa pisunysa 3 JIKP, p < 0,05; ** — BiporigHa piaunys 3 lNKP, p < 0,05.
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IHI-1V ®K 3a NYHA, BipycHUIi rernatut, LMpo3 IMeviH-
KM, MyXJIMHU OYIb-SIKOI JJOKaji3allii, 3arocTpeHHsI XBOpoO
BHYTPIIITHIX OpraHiB i TocTpi iHGeKIiifHI TpoliecH, BariT-
HicTb, JlakTalisl. J1o0aTKOBO 10 CTaHAAPTHOTO OOCTEXKEH-
Hs mpoBeneHo Bu3HaueHHsT K® 3a mikanoro Mini-Mental
State Examination (MMSE) [11]. Pe3ynbraTit onpamboBaHi
CTaTUCTUYHO, TToJaHi 1K M £ m, 3a piBeHb BipOTiTHOCTI
npuiisTo p < 0,05.

Pe3yAbTaTM T OGrOBOPEHHS

3HaueHHs1 K® 3a mikanorwo MMSE B OI 6y:10 BiporinHo
HukyuM, Hixk y KI' — 25,3 + 0,4 6ana npotu 28,2 + 0.4
6ana BignosigHo (p < 0,01) (puc. 1A). Cepen mauieHTiB
Or i3 cynytHiMm MACII He 6ys10 oci6 6e3 nmopyueHHss KO
(0 %), IKP nmiarnoctyBanu B 7,7 %, IIKP — y 65,4 % i
TKP — y 26,9 % nauienris. CymapHa 4acToTa MOTipIleH-
Hs1 K® (MMSE < 27 6ajiB) cepea MalliEHTIB 3 iIHTAKTHOIO
neuinkor craHoBuia 33,3 £ 15,7 %, Toxi K cepe MaLieH-
TiB i3 cynmytHiM MACII giarHocTyBanach IMpakTUIHO B YCiX
Bunankax (92,3 = 5,2 %; p < 0,05). BcraHoB/ieHa TeHAECH-
wist mo 3meHueHHs1 K® y mipy akTuBauii CMHIpOMY cuc-
TEMHOTO 3amfajieHHs 3a IIBUAKICTIO OCiTaHHS epUTPOLIUTIB
(IIOE) — r=—-0,34; p = 0,08 (puc. 1b).

[IpoBeneHO MOpPiBHSIHHS BUBYEHMX IapaMeTpiB
cepen manieHtiB OI' 3 KP pi3noi tsxkocti. [lamien-
™ 3 [IKP Ha Bigminy Big mauieHtiB 3 JIKP xapakre-
pU3yBaJIUCh BipOTrigfHO BUIIMMU 3HadyeHHs MU [IMT
(31,9 &+ 1,5 xr/m? vs 25,7 £ 2,6 Kr/M?) i 3araibHOTO OiJTipy-
6iny (16,1 + 2,3 MkMosb/m vs 9,1 £ 0,3 MKMOJIb/JT) i HYK-
4yo10 (hpakiliero BUKUIY JiBoro miyHouka (55,4 + 2.5 %
vs 64,5 £ 0,5%) (p < 0,05). Kpim Toro, cepen maii€eHTiB
3 MACII i I1KP 3adikcoBaHa TeHAECHIIiS 10 3MEHIICHHS
BMICTy epUTPOLUTIB B Mipy noripuieHHs K® (r = 0,42;
p = 0,07). Ille Ginbiu BupaxkeHe noripieHHs: K® no piB-
Hs1 Jierkoi aeMeHuii Ha BigMiHy Bin [TKP cynpoBomxyBsa-
JIOCh BipOTiTHO HUXKUYMM PiBHEM 3arajibHOrO XOJIECTEPUHY
4,5+ 0,4 vs 5,8 £ 0,4 Mmmob/J), TIMOMPOTEIAiB HU3BKOT
mimpHOCTI (JITTHILL) (2,8 + 0,2 vs 4,2 £+ 0,6 MMoOJTB/JT), KO-
ediuienta areporeHHocTi (3,0 = 0,2 vs 5,0 = 0,8) i GinbIi
BUPAKEHOIO TirepTpodieto MixKIIUTyHOUKOBOI ITEPETOPOIAKHA
(1,3+0,03cmvs 1,2 0,04 cm) (p <0,05) (Taba. 1).

Ommucano, mo MASLD aco1itoeTbcs i3 30iabIIICHHAM
pu3uky nopyiieHHss K® y 2 pasu. Lls acouiaitist 36inb1iry-
€ThbCs Y Billi 45—65 pp. 10 2,95 pa3a BHACIIIOK i IEBHUX
KapJioBacKyISIpHUX, METa0OIYHMX i CYTMHHUX YUHHUKIB
pusuky [12]. KP BusiBieHi B 14,6 % namientis 3 MASLD.
XBopi 3 MASLD wmanm BiporinHo Buiy 4-pidyHy 4acTo-
Ty KP, Hixx mauieHT 3 iHtakTHOIO Tlewinkoio (17,7 % vs
11,7 %, p < 0,001) [11]. 3a HAIIMMU TaHUMU, OTPUMAHU-
MU 3 BukKopuctaHHsaMm mKamn MMSE, KP xoua 0 erkoro
CTYyIEHsI TiarHOCTYBAJIMCh IIPAKTUYHO B YCiX MALIIEHTIB 3 O~
enqnanHsaM [XC i MACII. 3a iHmmnMy J1aHUMM JIiTepaTypu,
OIMMCAaHUI MO3UTUBHUI IPUIMHHMI 3B’ 130K Mixk MASLD,
MiITBEPIXKEeHOIO OiOIICi€I0, TUIBKM 3 CyIUMHHOIO AEMEHIIIEIO,
asie He 3 KP Ta iHIIMMu TUnmaMu aeMeHllil (xBopobda AJib-
urefiMepa, (poHTOTEMIIOpATbHA IEMEHLLis, AEMEHILiS 3 TilTb-
simu Jlesi) [13], 1o moTpedye rnmoaaabmx J0CTiIKEeHb.

IHCcTpyMeHTIB 1151 Bu3HayeHHsT K@D 3ampornoHoBaHO
nocuthb Oarato: Mini-Mental State Examination (MMSE),

Montreal Cognitive Assessment (MoCA), Psychological
Health Assessment Questionnaire (PHAQ), Stroop Color
and Word Test — Delayed Recall (SDLT), Stroop Color and
Word Test — Sustained Attention (SDST), Symbol Digit
Modalities Test (SRRT), Apathy Evaluation Scale — Cli-
nician Version (AES-C), Cognitive Failures Questionnaire
(CFQ), Frontal Assessment Battery (FAB) Test, Hamilton
Anxiety Rating Scale (HAM-A Test) [10, 11, 14]. 3a nanu-
MU Jitepatypu, mkanta MMSE, sky My BUKOpUCTaIu B
TOCTiIKeHHi, 100pe KopemoBaia 3i mkanoio MoCA, a ii
3HAYEHHS aCOILI0BAJIOCh i3 30i/IbIIEHHSIM BiKY, KiHOYO0IO
CTaTTIO, MMPOKXMBAHHIM Y MiCTaX, IaJliHHSIM, apTepiaIbHOIO
rinepreHsielo, aernpecieto [14]. Takox omucaHa BiporigHa
acomialtist HasgsBHOCTI MASLD 3 ripiiym 3HaueHHSIM IIKa-
1 MMSE, npuyomy KP kopentoBaiu 3i BikoM, CTEHO30M
COHHUX apTepiit, ayie He i3 cTarTio [11]. Hami gocnimxkeHHs
MoKa3aJii JOLIbHICTb BUKOpUCcTaHHS mKajnu MMSE s
nmiarHoctTuku K@ y mauienrtis 3 MACII K moyaTKOBOIO
CTaJIi€I0 CTEATOTUYHOI XBOPOOU TIEYiHKU.

Mu BustBuiu, 1o noripieHas K® nmpu MACII cy-
MPOBO/IKYBAJIOCh aKTUBALIIEID CUHIPOMY 3amajeHHs, 1o-
TipIIEHHSM JIMiTHOTO i1 BYIJIEBOAHOTO MeTa0o0JIi3My, MO-
FipIIEHHSIM CTPYKTYPHO-(DYHKIIIOHAIBHOI'O CTaHy CeplIs 31
3MeHILIeHHsIM dpakilii Bukuay. Lle minTBepaxye naHi jite-
paTtypu npo Te, 1110 nopyiueHHs K® Haitvacriiie acoitiro-
IOThCS 3 apTepiaabHOIO TIMEPTEH3IEI0 Ta OXKUPIHHSM, SIKE
yepe3 aJUIOLUTOKIHM MPU3BOAUTH 10 Heilpo3amnaaeHHs
[15]. BropuHHa rinepiHcyniHeMist yepe3 iHCyJliHOpe3uC-
TEHTHIiCTh TeprubepUIHNUX TKAaHUH 32 YMOBU METa0oIiu-
HOTO CUHJPOMY BUKJIMKAE TTOIIKOMXKEHHS TIEBHUX Bii-
JIiB MO3KY [16]. ¥V HallloMy OOCHIIKEHHI, K i 32 JaHUMU
nmiteparypu [12], mediHKoOBi GioMapkepu BUSBUJINCH HE
nos’s13anumMu 3 KP.

BUCHOBKMU

1. PiBeHb KOTHiTMBHOI (DyHKIIii cepen Malli€eHTiB i3
MACII 3a mkanoro MMSE 6yB HUXXUMM, HixX cepen Talli-
€HTIB 3 iIHTaKTHOIO MeviHKoto (25,3 vs 28,2; p < 0,01).

2. JIKP pmiarnoctryBanmu B 7,7 %, [IKP — y 65,4 % i
TKP — y 26,9 % nauienTis i3 cynytHiMm MACII. CymapHo
yacTora noripireHHs K® cepes nawieHTiB 3 iHTAKTHOIO I1e-
yinkoto Ta IXC cranosuna 33,3 %, Toxi sik 3a ymoB MACII
BOHa OyJa BiporinHo Buiow (92,3 %, p < 0,05).

3. KO Moxe O0yTH BakKJIMBUM KPUTEPIEM CTaHY 310POB’sI
Ta 10ro 3MiH, BM3Ha4ya€ Iepedir XxBopoou, ii BUSBICHHS
JTIO3BOJISIE OLIHUTU aKTUBHICTh CUHAPOMY €HIOI€HHOI iH-
TOKCHKaIlii Ta CTaH CepLEeBO-CYAMHHOI CUCTEMU, POBECTU
rpynyBaHHS Nali€HTiB. 3pydHUM e(eKTUBHUM iHCTPYMEH-
ToM BusHaueHHs K@ e mkana MMSE, y Tomy uucii aist
TMAaIiEHTIB 3i CTEATOTUYHOIO XBOPOOOIO MEUiHKU.

KonduikT inTepeciB. ABTopu 3asiBJISIOTH TIPO BifCYyT-
HiCTh KOH(JIIKTY iHTEpECiB i BlacHOi (hiHAaHCOBOI 3alliKaB-
JIGHOCTI IIpU ITiATOTOBLIi JAHOI CTATTI.

Indopmania npo dinancyBanns. Ixepesno diHaHcy-
BaHHS — BJIACHI KOILTHU.

Brecok aBTopiB. Komapuus O.M., Paguenko O.M. —
KOHIIenTyai3altisi, metogosoris; I[yk-Jlemuescoka 3.0.,
Cragnik C.M. — moCIiIKeHHS, peCypCH, Kypallisl JaHuX.
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Assessment of cognitive function in patients with metabolic dysfunction-associated steatotic liver disease

Abstract. Background. Since the relationship between the initial
stage of steatotic liver disease and dementia and cognitive func-
tion (CF) remains undetermined, there is a need to study such a
combination. The aim is to evaluate CF in patients with metabolic
dysfunction-associated steatotic liver disease (MASLD). Materials
and methods. Thirty-nine outpatients with chronic forms of coro-
nary heart disease were examined: 26 made up the main group with
concomitant MASLD and 13 patients were included in the control
group with an intact liver. In all of them, CF was evaluated using the
Mini-Mental State Examination (MMSE). Results. The CF accord-
ing to the MMSE was lower in patients with MASLD than among
those with an intact liver (25.27 vs 28.22; p < 0.01). Mild cognitive

disorders were diagnosed in 7.69 %, moderate — in 65.38 %, and
severe — in 26.93 % of patients with MASLD. In total, the frequency
of deterioration of CF (MMSE < 27) among patients with an intact
liver was 33.33 %, while it was significantly higher (92.31 %) in pa-
tients with concomitant MASLD (p < 0.05). Conclusions. CF can
be an important criterion of the state of health and its changes, de-
termines the course of the disease, allows assessing the activity of the
endogenous intoxication syndrome and the state of the cardiovascular
system. Impairment of cognitive functions occurs already at the stage
of liver steatosis, which should be taken into account in the clinic.
Keywords: steatotic liver disease; hepatic steatosis; cognitive func-
tions; cognitive disorders
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Iron-chelating agent alleviates chronic
hydrocephalus in an experimental model
of subarachnoid hemorrhage

Abstract. Background. The iron-chelating agent is being tested in this research to see whether or not it may
aid rats with experimental communicating hydrocephalus caused by an intraventricular blood clot. Subarach-
noid hemorrhage (SAH) causes chronic post-hemorrhagic hydrocephalus (CPHH) in one-third of patients,
and up to 45 % of patients require permanent cerebrospinal fluid diversion during follow-up, with about 50 %
shunt failures within a year. Hemoglobin degradation products induce subarachnoid fibrosis and consequent
hydrocephalus, with iron as a critical factor. Iron-chelating agents reduce iron overload after SAH. Materials
and methods. Our study used Wistar rats weighing 250—500 g. The first group (the controls) was without
surgery. In the sham group, 0.15 ml of normal saline was administered into the cisterna magna, followed by a
second injection 48 hours later. A 0.15 ml blood injection into cisterna magna was followed by a 0.15 ml blood
injection 48 hours later, which was performed in the third treatment group, a blood group minus minocycline
(BGMM). The fourth double hemorrhagic group (blood group plus minocycline — BGPM) received iron-che-
lating agent — minocycline. Transcranial ultrasonography was used in all groups, assessing the Levene index
(L1) in the rats before and after surgery. CPHH was defined as a ventricular index above the 97" percentile
of the pre-intervention LI (1.297). Morphological signs of SAH (blood in subarachnoid space and ventricular
wall damage) were evaluated histologically. Results. Ninety-seven operations were done in 50 rats with a
15% posthemorrhagic postoperative mortality. Hydrocephalus in the BGMM group occurred in 56 % of rats,
according to the ultrasonography, and all had SAH features with ependymal integrity disruption, according to
histological investigations. The introduction of minocycline in the BGPM group prevented an increase in LI
after autologous blood injection (similar values of preoperative mean LI = 1.079 £ 0.096 and postoperative
mean LI = 1.034 = 0.058). The difference between BGMM and BGPM groups was highly significant, with a
mean of 0.179 £ 0.029, ¢, = 6.12, p < 0.00001. Conclusions. Based on the findings, minocycline alleviates
ventriculomegaly in rats. The data suggests that iron-chelating agents may be utilized to treat and prevent
CPHH. By illustrating vascular disorders, the technology may become more valuable.

Keywords: subarachnoid hemorrhage; hydrocephalus; minocycline; iron chelators; experimental hemorrhagic
stroke; Wistar rats
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Introduction

Subarachnoid hemorrhage (SAH) is recognized as
one of the most lethal disorders, and survivors often have
a low quality of life. The poor prognosis of this condi-
tion is mainly attributed to various comorbidities, inclu-
ding secondary chronic post-hemorrhagic hydrocephalus
(CPHH) and cerebral infarction due to cerebral vaso-
spasm [1]. The incidence of CPHH in an unselected se-
ries of patients is between 6.5 and 67 % [2—6], and among
them, 10—20 % required shunting procedure [7, 8]. There
is consensus that fibrosis of the leptomeninges and arach-
noid granulations results from blood product deposition,
which causes impaired cerebrospinal fluid (CSF) flow and
decreased absorption [9]. High periventricular accumula-
tion of iron in the hydrocephalic SAH experimental rats
may indicate a role of iron in producing hydrocephalus
[10]. However, no specific medical treatment for the pre-
vention of chronic hydrocephalus is available [11]. Small
animal models in basic and preclinical sciences constitute
an integral part of testing new hypotheses before transla-
tion to clinical practice [12]. Therefore, the current study
evaluated the efficacy of preventing and treating PHH in
experiment.

Material and methods

Sixty adult Wistar rats (Biological Research Center,
Lithuanian University of Health Sciences, Kaunas, Lithu-
ania), approximate age 2—6 months, 30 males and 30 fe-
males, weighing from 250 to 500 g, with conventional bac-
teriological status were enrolled in the study. They were
bred and maintained at the Lithuanian University of Health
Sciences animal house under controlled conditions. The
rats were housed in individual cages and maintained on a
12-hour light/dark cycle, with free access to food and wa-
ter; tail marking with a permanent marker was used for rat
identification. The experiments were approved by the State

Food and Veterinary Service (Vilnius, Lithuania), following
European (2010/63/UE) regulations for the care and use of
laboratory animals.

Experimental design

The present study was designed as follows (Fig. 1).

All animals were divided into four groups: one control
group (CG) with 10 rats and three surgical groups: sham
group (n = 10) with double injection of isotonic saline into
SAS, and two groups performing double autologous blood
injection into a SAS in each, both consisting of 20 rats, one
with adding iron-chelating agent minocycline in postope-
rative period (BGPM) and another without iron overload
(BGMM).

Surgical procedure

The modeling of SAH was performed as previously
described [13]. Before surgery, all research animals were
weighed. The surgery was performed in sterile conditions
under general anesthesia with 3% sevoflurane (Baxter,
USA) with induction of volatile anesthesia in an induction
chamber (Kent Scientific, USA) and additional gas provi-
ded using an animal research anesthesia workstation (Uni-
ventor 1200, Malta) via anesthesia mask. A pulse oximeter
(PC-66B Creative Medical, China) was used to monitor
rats’ heart rates and saturation. Experimental animals in
BGPM and BGMM groups were first positioned supine,
taking approximately 0.15 ml of blood with a 26-gauge
needle from the lower third on the ventral aspect of the tail
(after holding the tail for 2 minutes in warm water (+40 °C)
to achieve artery dilatation). After this, the rat was turned
prone, and the head was fixed in a stereotactic frame (indi-
vidually designed). Under magnification of surgical loupes,
an incision was made in the suboccipital region followed
by dissection of neck region muscles. Gentle flexion of the
rat head allowed by not-rigid head fixation gave the pos-

First transcranial ultrasonographic examination
CcG Research animals with Levene index calculation, n = 60
v e _ )
n=10 n=60 Histological investigations with SAH and ventricular wall
| \ ependymal cell disruption signs verification, n = 60
| 97 operations |
T AN
[6(15% HGdeath | [2(10%)]  [4(20%)] | |
Double (48 hours apart) autologous blood
BGPM BGMM injection into a SAS, n = 37
n=20 n=20 \
| | SG Double (48 hours apart) normal saline injection
- - 1’ intoa SAS, n=10
| n = 34 included in SAH groups | n=10
I
| Minocycline administration
1 Second transcranial ultrasonographic examination
(after 20" day post-operation)
BGPM, BGMM, with Levene index calculation, n = 44
n=18 n=16
| Ohydrocephalus | [ 9(56 %) hydrocephalus |

Figure 1. Flow chart of the study
Notes: CG — control group; SG — sham group; BGMM — blood group minus minocycline; BGPM — blood

group plus minocycline; SAS — subarachnoid space.
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sibility to widen the space between the occipital bone and
C1 lamina for better cisterna magna visualization. Muscles
were retracted with fish-hooks secured on special frame fi-
xators, and injection of previously prepared 0.15 ml of
blood into SAS via CM was performed (Fig. 2). After me-
ticulous hemostasis, the incision was closed using a stapling
device. The animal was then prone on a warming surface
with a 20° head down position for 20 min to allow blood
to congeal in the cisterns. The second surgery in all ex-
perimental rats in the hemorrhagic group was performed
in 48 hours with the same steps, except for more proximal
puncturing (above the lower third on the ventral aspect of
the tail) of the tail artery. In the sham group, isotonic sa-
line was injected into the cisterna magna during both op-
erations, other surgical steps were equal. Animals received
25 pg/kg buprenorphine subcutaneously after surgery, and
all efforts were made to minimize suffering. Rats in surgical
groups were sacrificed after the 20™ day post-induction of
SAH by intramuscular injection of 2% pentobarbital so-
dium (60 mg/kg) followed by cervical dislocation. Bone
rongeur was used to remove the cranium for brain removal;
the brain and brainstem were carefully extracted from the
cranial vault, placed into a 4% paraformaldehyde solution,
and stored at 4 °C for 48 hours.

Minocycline treatment

Minocycline (ratiopharm, Germany) was administered
orally via drinking water. Minocycline solution was made up
each day at a concentration of 20 mg/100 mL in animals’
usual drinking water. The rats were housed in cages, and the
solution was available as ad libitum. Administration began 12
hours after induction of hemorrhage and continued for eight
days. Careful counting of the amount of water consumed
was performed daily; the average minocycline day dosage in
rats was 32 mg/kg (with a minimum of 20 and maximum of
45 mg/kg), and the average minocycline total dosage in rats
was 255 mg/kg (with a minimum of 161 and maximum of
368 mg/kg).

Figure 2. Experimental animal position during
operation (pre-injection step). Continuous
sevoflurane inhalation via anesthesia mask with
regular monitoring of heart rate and saturation of
research animal positioned in not-rigid stereotactic
frame; muscles retraction with fish-hooks secured
on frame special fixators

Ultrasound investigations and volume
measurement

To calculate the ventricle sizes, all rats were each subjected
to a real-time non-invasive ultrasound (US) examination with
a4-MHz transducer (SP5-1s, Mindray M7 Premium, China)
on the first day (n = 60) and rats from the surgical groups —
after 20™ day post-operation (n = 44). A coronal US view of
the lateral ventricles was obtained, and the Levene index (LI)
was calculated as the distance between the falx and the lateral
wall of each anterior horn in the coronal plane.

Histological investigations

For all neuropathological analyses, 10-um thick coro-
nal sections were cut (Leica Microsystems LM3050S) and
mounted on poly-L-lysine-coated slides. The tissue sections

Figure 3. lllustrative case from the hemorrhagic group. US of the brain ventricles preoperatively (left side)
and development of hydrocephalus after double blood injection with rounder ventricle shape, so-called
“ballooning” phenomenon (right side)
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Figure 4. Histological photomicrographs with hematoxylin and eosin staining of SAH animals.
Boxes show the ependymal integrity disruption (left and right) and signs of intraventricular hemorrhage
(right). Scale bar = 200 ym

were subjected to hematoxylin and eosin staining. The pre-
sence of blood in SAS and ependymal cells of the ventricular
wall of all groups was evaluated.

Statistical analysis

Changes in ventricle sizes were analyzed by paired Stu-
dent’s test or McNemar’s test with continuity correction for
pre- vs. post-results comparison in a single group — repeated
measures ANOVA with Tukey’s post-hoc test were utilized
to compare between-group outcomes. The inspection of
quantile-quantile standard plots has confirmed the normality
assumption. All analyses were done using jamovi 2.4.11.0.
Values were presented as mean + SD. The statistical signifi-
cance level is set at p < 0.05.

Results

Ninety-seven surgical interventions were performed on
50 research animals with a general postoperative mortality
of 12 %. No animals in the CG or sham group died. Six ani-
mals out of 40 undergoing autologous blood injections (4
in BGMM and 2 in BGPM groups) died, resulting in 15 %
posthemorrhagic postoperative mortality. The remaining 54
animals from surgical groups were included in the study.

The introduction of blood samples into SAS markedly
increased LI from 1.173 £ 0.096 to 1.297 £ 0.103 (t,s =
=4.09, p=0.00097). Among 16 previously healthy animals
of the BGMM group, 9 (56 %) developed hydrocephalus
(szcNemarCC(l) =7.11, p=0.0077). The anatomical and mor-
phological changes in the BGMM group were evident on the
US of brain ventricles and histology specimens (Fig. 3, 4).
No significant changes were observed in the SG group with
preoperative LI = 1.154 + 0.136, postoperative LI = 1.133 +
£ 0.109 (W, = 30.0, p = 0.11, Wilcoxon signed-rank test
has been used due to the presence of an outlier with elevated
preoperative LI = 1.42).

Introducing minocycline into the animal diet in BGPM
group prevented an increase in LI after autologous blood

t,, = 2.68,p = 0028 t,, = 6.12, p < 0.00001
1.3
% 12
o
<
(o]
c
[}
>
]
1.14
1.0 1
T T T
SG BGMM BGPM

Figure 5. Repeated measures factorial ANOVA of
Levene index. Blood injection into SAS impairs CSF
dynamics and triggers hydrocephalus, which could

be prevented with minocycline therapy

injection. It was confirmed by similar values of preopera-
tive mean LI = 1.079 £ 0.096 and postoperative mean LI =
= 1.034 £ 0.058. The overall test of between-group diffe-
rences in LI was performed using repeated measures
ANOVA with post-hoc Tukey’s test. Three surgical groups
are found to differ in the outcome adjusted for the baseline
measurement with F<2,41) = 18.75, p < 0.00001 (Fig. 5). The
post-hoc analysis identifies the mean difference between
BGMM and SG groups as 0.092 + 0.034 (mean = SEM),
ty, = 2.68, p=0.028. The difference between BGMM and
BGPM groups is highly significant, with a mean difference
0f 0.179 £ 0.029, t,,, = 6.12, p < 0.00001.

Introduction of probable factors affecting the CSF
dynamics in animal SAH model like sex, preoperative
weight, time of angled position or pulse measured be-

fore the first and the second operative intervention into
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ANOVA model shows their effect to be insignificant (all
p > 0.05) and group-independent (all interaction terms
yield p > 0.05).

Discussion

In this experimental study, we evaluated the effect of
iron-chelating agent treatment on PHH. The key findings
of the research are as follows: a) minocycline statistically sig-
nificantly prevents the development of hydrocephalus in ex-
perimental animals with SAH; b) rat cisterna magna double-
hemorrhage model (0.15 ml of autologous blood injection)
produces acceptable rates of both hydrocephalus induction
and postoperative mortality.

Bagley first described CPHH resulting from blood in
the SAS as early as 1928 [14, 15]. According to a literature
report, many theories have contributed to the pathogenesis
of CPHH, such as inflammation, apoptosis, autophagy and
oxidative stress, etc. None of the above theories can fully ex-
plain it. On the molecular level, transforming growth factors,
matrix metalloproteinases, and iron degradation products
induce subarachnoid fibrosis and consequent hydrocepha-
lus [16]. Breakdown of hemoglobin with iron accumulation
has been associated with ventriculomegaly, brain edema,
and neuronal degeneration in rodent hemorrhagic models
[17—19]. Intraventricular administration of hemoglobin or
iron (ferrous chloride or ferric chloride) was shown to cause
significant ventricular enlargement at 24 hours in rat mod-
els, which also indicates the involvement of hemoglobin cau-
sing hydrocephalus following intraventricular hemorrhage
[20, 21]. Xiong et al. have shown in their research that iron,
through the Haber-Weiss reaction, causes oxidative brain
damage following intracerebral hemorrhage [22]. Necrosis
of brain cells and disruption of the blood-brain barrier in-
duced by iron are also depicted in rats, which makes this
hypothesis more supported by the research data [23].

However, no specific medical treatment for the preven-
tion of chronic hydrocephalus is available [11]. Along with
the gradual disclosure of mechanisms in CPHH in recent
years, some experimental agents are found to be potentially
effective in improving the outcomes of patients [24, 25]. The
data suggests that iron-chelating agents may be utilized to
treat and prevent CPHH.

In recent years, minocycline has been shown to exhibit
promising neuroprotective properties in various CNS disease
models, such as vascular brain disorders, traumatic brain in-
jury, and neurodegenerative diseases [26—38].

Minocycline is an FDA-approved second-generation
tetracycline antibiotic that is inexpensive, easy to admi-
nister, and safe [39]. It has biological effects, such as antioxi-
dant, anti-inflammatory, anti-cancer, and neuroprotective
ones, that are separate and distinct from its antimicrobial
effects [40, 41]. Minocycline is highly lipophilic with high
penetrance across the blood-brain barrier. It exerts several
anti-inflammatory mechanisms and may ameliorate the
toxic effects of free subarachnoid hemoglobin, which is likely
to trigger inflammation after SAH [42]. The impact of mino-
cycline treatment on brain hemorrhage has focused prima-
rily on its function against iron overload in the brain as an
iron chelator [43]. Therefore, minocycline may be feasible

as a therapeutic agent targeting hydrocephalus and associ-
ated damage [26].

Minocycline neuroprotective effects on microglia activa-
tion in stroke animal models were declared at around 40 mg/kg
[44, 45]. The highest recommended dosage (400 mg/day, or
5.7 mg/kg/day) of minocycline for humans was converted
to animal equivalent dosage for rats based on the method
described by Nair and Jacob [46] — multiplied by 6.2 resul-
ting in 35 mg/kg/day, which was similar to the average daily
dose that rats consumed in our study — 32 mg/kg. The data
from our experiment, comparing both hemorrhagic groups,
show that minocycline treatment reduces the risk of chronic
hydrocephalus by 56 %.

Chronic hydrocephalus associated with SAH is usually
treated with shunt placement for continuous CSF drainage,
typically a ventriculoperitoneal shunt. The consequences
of untreated hydrocephalus include cognitive deficits, de-
creased functional status, and memory difficulties compli-
cating recovery from SAH [47, 48]. Besides CSF diversion,
no other medical or surgical interventions are proven to
reduce the rate of CPHH [49]. Despite apparent advance-
ments in perioperative care and shunt technology, patients
with hydrocephalus remain vulnerable, with substantial
susceptibility to shunt and surgery-related complications
[50]. Complications associated with shunt placement in-
clude intracerebral hemorrhage, shunt dysfunction, over-
drainage, and infection [51, 52]. The total cost of hospi-
talization for PHH patients in the study by Lim et al. was
$77,576.44 [53], with the infection rate reported by Fer-
nandez-Mendez et al. to be around 12 % [54]. The aim
of surgical treatment is to improve neurofunction through
CSF flow diversion rather than restore the original cere-
bral structure [55]. In children, approximately 30—50 % of
shunts fail within the first two years [56—58], and 80 % fail
within four years [56, 59] necessitating revision, externa-
lization, or removal, all of which have associated costs and
complications. Shunt revisions pose a considerable finan-
cial burden on health services. For example, in the USA,
the average costs of shunt revisions estimated for infections
are $45,714 and $56,104 per patient in adults and children,
respectively [54, 60]. Endoscopic third ventriculostomy,
with or without choroid plexus cauterization, is an alterna-
tive treatment option and can obviate the need for a shunt.
However, when treating PHH, the success rate in children
under one year is approximately 50 % [56, 61]. Multivariate
analysis showed that poor grade at admission, acute hydro-
cephalus, intraventricular hemorrhage, ruptured vertebral
artery aneurysm, meningitis, and long-lasting ventricular
drainage were predictors of shunt dependency [62, 63]. A
large-scale meta-analysis reported that shunt-dependent
hydrocephalus accounts for 17.4 % [64]. Shunt dependency
rates after SAH are around 20 % [9].

The cisterna magna is the most common site for blood
injection in animal models. The autologous blood injec-
tion into the cisterna magna is considered the most ap-
propriate model for studying chronic bleeding effects after
SAH [65].

US has been widely used for diagnostic and therapeutic
purposes due to its easy accessibility, non-ionizing, and non-
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invasive nature with the possibility of real-time observation.
Additionally, high resolution could be added to these merits
[66, 67].

Ultrasound measurements of the lateral ventricles play an
essential role in the early recognition of post-hemorrhagic
ventricular dilation [68]. In the current study, we performed
104 US investigations in all experimental groups, creating
pretreatment average values of ventricle sizes and investiga-
ting changes in LI after SAH or minocycline treatment.

The present study showed ependymal integrity disrup-
tion and signs of intraventricular hemorrhage in all histo-
logical specimens of BGMM. It has been hypothesized
that ependymal loss may contribute to the development of
hydrocephalus in a variety of mechanisms, including cilia
loss, altered CSF flow and dysregulation of communication
across the ependyma affecting underlying structures, such
as the subventricular zone and periventricular white matter
[26]. Ependyma and the blood-brain barrier are the barri-
ers between intracerebral fluid and brain parenchyma. With
AQP4 as the leading factor, PHH affects the ependymal
integrity, influencing the gap junction between ependymal
cells [69]. The progressive flattening and discontinuation of
the ependymal lining with increasing ventriculomegaly was
distinct [70]. Ependymal damage depends on the severity of
ventriculomegaly. In young and adult animals, stretching and
disruption of the ependyma begins as early as 12 h after CSF
obstruction [71].

By illustrating vascular disorders, the technology may
become more valuable. Further studies using repeated mi-
cro-MRI or micro-CT will have to clarify the effect of iron
chelators on ventricular dilation.

Study limitations. The study has several limitations:

— MRI is superior to the US in visualizing ventricular
sizes.

— The dosage of the tested drug is easier to control
through intraperitoneal injections.

— Minocycline administration before the development
of hydrocephalus. It is better to give minocycline after veri-
fication of ventricular dilatation (e.g., after 14 days following
induction of SAH).

— No functional outcomes were measured.

Conclusions

This study shows that the induction of chronic hydro-
cephalus after repeated punctures of the cisterna magna is
feasible in rats. Based on the findings, minocycline alleviates
CPHH in experimental animals. The data suggests that iron-
chelating agents may be utilized to treat and prevent PHH.
By illustrating vascular disorders, the technology may become
more valuable. The current model could be applied to study
novel prophylactic therapies aiming at reducing the rate of pa-
tients requiring permanent CSF diversion after SAH.
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XeAaToyTBOPIOBAABHI MPENAPATA 3MEHLUYIOTb MMOBIPHICTb PO3BUTKY XPOHIYHOT riapouedanail
B €KCNEPUMEHTAAbHIN MOAEAI CY6APAXHOTAAABHOIO KPOBOBUAUBY

Pe3ome. Axmyaavnicms. Cy6apaxHoinaqbHWii KpPOBOBUIUB
(CAK) cripyumHsIE XpOHIUHY ITOCTTeMOpariuyHy rigpoiedartio
(III'T) y TpeTuHM nauieHTiB, 10 45 % XBOpUX MOTPEOYIOTh BCTa-
HOBJIEHHSI JIIKBOPOJAPEHYIOUMX CUCTEM, TIPU LIboMY Osin3bko 50 %
MPOTSITOM POKY MaloTh aucyHkio nryHra. [Ipoaykru nerpanauii
reMOorJI00iHy BUKJIMKAIOTh CyOapaxHoimaabHUil ¢ibpo3 i, IK Ha-
CIIiAOK, rinpouedanilo, OTHUM 3 OCHOBHHUX €TiONaTOreHETUYHMX
axTopiB K01 € 3a7i30. XenaroyTBOPIOBaIbHI MpernapaTtyi 3MeH-
LIYIOTh TepeBaHTaxkeHHs 3aiizoM micinst CAK. Mema: BuBuuTH
BIUIMB Tpernapaty i3 3ajli30XeJJaTHUMU BJIACTUBOCTSIMM Ha WMO-
BIpHICTb PO3BUTKY BiIKpUTOI rimpoiedallii B eKCrepuMeHTaAIbHUX
tBapuH. Mamepiaiu ma memoou. Y NOCHiIK€HHI BUKOPUCTaHI
urypw JtiHii Bictap Baroto 250—500 . VY mepiiii rpyrmi (KOHTPOJTb-
Hili) XipypriuHi BTpy4yaHHsI HEe BUKOHYBAJIMCh. Y TPYIIi Iuanedo
0,15 M }i3ios0oriYyHOro po34MHYy BBOAWIM Y BEJIIUKY MOTWINYHY
LIMCTEPHY TOJIOBHOTO MO3KY 3 NMOBTOPHOIO iH’€KIIi€l0 uepe3 48 ro-
nuH. Y TperTiii pyti 0,15 MJT aBTOI0TiYHOI KpOBi BBOAWIIN Y BEJIUKY
LIUCTEPHY 3 HACTymHOMW iH’exuieto 0,15 mi kposi uepe3 48 roauH
(reMopariyHa rpyma 6e3 miHonukiiny, [TbM). YerBepra rpymna 3
MOJBIITHOIO TeMOpArielo OTpUMyBasa 3ali3oXxeaaTHui 3acio (remo-
pariyHa rpyra 3 MiHouukitiHoM, 'T3M). V Bcix rpynax BUKOHYBaIU
TpaHCKpaHiaJbHYy yJbTpacoHorpadilo, OLiHIOIYN IUTYHOUKOBUI

innexc Jlesena (LJ1) mo i micns onepaii. [I'T BusHavanacs sk nury-
HOUYKOBUI iHAekc Bulle 97-ro nepueHTwis Bia J1 1o BTpyyaHHs
(1,297). Mopdonoriuni ozHaku CAK (kpoB y cybapaxHOiTaIbHOMY
MPOCTOPI I MOLIKOKEHHSI CTIHKY HITYHOUKIB) OLIHIOBAJIM TiCTOJIO-
riuHo. Pezyabmamu. Bukonano 97 onepatiii y 50 1iypis, micisiore-
patiiiiHa cMepTHicTb ctaHoBuia 15 %. npouedanis B rpyni [TBM
BUHUKIIA B 56 % 1iypiB 3a JaHUMMU yiisrpacoHorpadii, i BCi BOHU Main
o3Haku CAK i3 nopyieHHsIM LiTICHOCTI erneHIMMU 3a JaHUMU Tic-
TOJIOTIYHOTO IOCIiIKeHHS. BBeneHHs MiHoUMKIIiHy B rpymi [T3M
3anobirao 30iabiieHHIo I micist iH’ekiii aBTOIOrYHOI KpOoBi (Mo-
NiOHI 3HAUeHHS JoornepatiiiiHoro cepeanboro — LT = 1,079 £ 0,096
Ta micnsionepauiitHoro cepennboro — LI = 1,034 + 0,058). Piznu-
st Mix rpynamMu ['TBM i I'T3M 06yna cTaTUCTUYHO 3HAYYILIOIO
3 cepenHbolo pizHuiero 0,179 = 0,029, ty) = 6,12, p < 0,00001.
Bucrnoexu. Pesynsratu cBimyarh 1po Te, 10 MiHOLMKIIIH 3MEHILYE
PM3UK ITOCTITeMOPAriYHO1 BEHTPUKYJIOMeEralii B eKCIIepUMEHTab-
HuX 1ypiB. OTpuMaHi 1aHi JO3BOJISIIOT MPUITYCTUTH, 1110 3aJ1i30-
XeJIaTHi TIperapaTvi MOXYTb OyTH BUKOPMCTaHI IS JTIKYBaHHS Ta
npodinaktuku [MI'T.

Kii04y0Bi ciioBa: cy6apaxnoinanbuuii KpoBoBUIMB; Tinpoueda-
JIist; MIHOUMKJTiH; 3aJTi30X€eJ1aTHI Mpernaparu; eKCriepuMeHTaIbHUI
reMopariyHuii iHcyJbT; Iypu Bictap
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v Cnpuse niABULLEHHIO PO3YMOBOI , CnpUsE 3HUKEHHIO TPUBOXHOCTI
Ta Pizn4HOI NpaLEe3AaTHOCTI; i HepBOBO-M'7130BOI 36YAAUBOCTI;

v Cnpu1sie NOAINWeHHIo nam’aTi v Cnpus€e NOKPALLEHHIO 30CHHAHHA
TA 3AQTHOCTiI AO HOBYQHHA. i HOpMmaaiszauil CHy.

106y, AiTH BIKOM BiA 6 AO 12 pOKiB: N0 ! By, Aimv sikom eia 12 pokis Ta AT 10 15 MA 2 pa3u HO A0BY. PEKOMEHAOBOHMF TEPMIH CTIOKMBAHHA 14 AHIE. KyDC MPUHOMY MOXHO
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Kupunosa A.l., MipowwHmkos O.O., ArokapeBa-besaeHeHMx C.B.
AY «BceykpaiHCbKb LLeHTP MATepUuHCTBA T AMTUHCTBA HAMH YikpaiHn», M. Kuis, YkpQiHa

HenponcuxiyHi posnaamn y aAiteun
B NepioA BOEHHOIO CTAHY TA LUASXU X KOPeKLil

Pesiome. Axmyaasnicmo. I1i0 vac éocnnux diil dimu 3 nopyuieHHAMU HeiPpoPO36UMKY, 30KpemMa 3 po3naoamu
aymucmuyroeo cnekmpa ( PAC) ma eninenmuunumu enyegharonamismu, 3a3Har0oms 3HA4HO20 CHIPecy, o BUKAUKAE
pezpecy po3sumKy ma noeedinkosi nopyuienHs. Baxcauso pospobumu eghexmueni memoou Kopekuyii yux poznadie
04151 noainwenHs AKocmi yeumms dimeil 6 ymosax oecnnoeo uacy. Mema: oyinumu uacmomy KAIHIYHUX NPOSGI6
HelponcuxiuHux poszaadie y dimeil 3 NOpYUIeHHAMU HeUPOPO3BUMKY Nid 4ac 60EHHO20 CINAHY Ma egheKmueHicmb
ix kopekuyii 3a donomoeoio diemuunux 0obasok Heiipoadanmozenroi 0ii. Mamepiaau ma memoodu. Obcmedicero
64 dumuru sikom 6id 3 0o 7 pokie, 3 aKux 44 — 3 eninenmuuHuUMU Ma po3eUMKO8UMU eHyegaronamismu i 20 — 3
PAC ma eninenmughopmnoro akmuericmro. Jlimu 6yau nodineri Ha 0ei epynu: ocHogHy (31 dumuna, wo ompumy-
sana diemuuni dobasku Koeisic i Cinenma npomsieom 30 0rie) i epyny nopieHauus (33 Oumunu, wo ompumyeau
auute Kopekyitini sauammsi). JlocaioiceHHs: 8KAOHAN0 KAIHIKO-HE8PON02IMHE 00CMENCeHHS, OUIHKY 3G WKAAOH)
ATEC, EET, MPT i mpaxmoepagiio. Peayavmamu. B ocroéHniil epyni nicas Aiky8anHs cnocmepieanocs 3HavHe
suuxcenns aepecii (3 41,900 9,7 %), einepaxmuenocmi (3 35,4 do 12,9 %), cencoprux nopyuiens (3 38,700 6,4 %)
ma cmepeomuntoi nogedinku (3 45,2 0o 16,1 %). Y epyni nopiensinms 3minu 6yau merw supaxcenumu. imu, axi
nputimanu Koeigic, demoncmpyeanu noainuents yeaeu ma KoeHimusnux yuxuyiil, a Cirenma cnpusna Hopmanizauii
CHY Ma 3HUMICeHHIO eMoyitinoi aabinbocmi. Bucnoexu. Ilpusnauennsa diemuunux 006460k Hellpoadanmo2enHor
0ii (Koeisic, Cinenma) y KoMHACKCI 3 KOPeKUILIHUMU 3AHAMMAMU eeKMUBHO 3HUNICYE NPOSGU HElPONCUXIUHUX
p031a0ig y dimell 3 NOpyuleHHAMU HeUPOPO3BUMKY Ni0 4ac cmpecogux cUumyayii.

Kro4oBi cioBa: neiiponcuxiuni pozaadu; dimu; neiipoadanmoeenu; aymusm; eninencis; enyearonamis; iiina;

CeHCOopHI nopyuwieHHs,; diemuuni 006asKu

Bctyn

306poiiHa arpecisi pocii mpotn YKpaiHu, sika po3rnoya-
nacst B 2014 potli i 3HaUHO 3arocTpuiiacs 3 OYaTKOM T0-
BHOMACIITaOHOTO BTOPTHEHHs pocii y 2022 poli, Ma€e Be-
JINYE3HUI BIUIMB Ha BCi aCTIEKTU XUTTS YKpaiHiiB. OmHiero
3 HAMOLIBI Bpa3JIMBUX I'PYIT HACEJICHHS ITiJl YaC BOEHHOTO
cTaHy € AiTu. BilicbKOBI dii 3MyIIyIOTh OaraTbox MiTei 3Mi-
HIOBaTU MicClle TTPOKUBAHHSI, PO3yYaTUCs 3 POAMHAMU Ta
MepeXuBaTu BTpaTy OJU3bKUX, 110 CIIPUUYMHSIE Cepio3Hi
HACJiAKY JUIS1 IXHBOTO HEMPOTICUXiYHOTO 310POB’s. 30Kpe-
Ma, 3a oninkamu BOO3, cepen oci0, siKi repekuiu BiitHy
YU iHIIMI 30poiiHMI KOHQJTIKT 3a ocTaHHi 10 pokiB, KOXeH
mw'satuii (22 %) y momaiblioMy MaTUMe JeTpeciio, TPUBOTY,

rnocrrpaBMatuyHuii crpecouii posnan (ITTCP), 6imonsip-
HUIT po3nan abo mm3odpeHito [1].

3rigxo 3 nanumu UNISEE rymanitapaa kpuza B YKpa-
iHi, CIIpyYMHEHa BiliHOIO, CEPO3HO BIUIMHYJIA Ha IiTeH.
Ecxkanariisg KoH}IiKTy Mpu3Besa A0 JIOACKUX XKepTB, Ma-
COBOTO MePEMIllIeHHsI HaceJIeHHS Ta MacClITaOHOTO pyHHY-
BaHHSI KPUTUYHOI LIMBIJIbHOI iH(MPACTPYKTYpHU, 30KpemMa
LKL, 3aKJIaiB JOIIKIIbHOI OCBITU Ta MEAUYHUX YCTAHOB,
KMTTEBO BaXKJIMBUX JUIST OJIarOIIONyddst giTeit [2].

VYnpasninast OOH 3 KkoopauHaliii TyMaHiTapHUX T -
taHb (OCHA) ctanoM Ha KiHelub 2022 poKy HaBOIUJIO
mudpy y 17,7 maH ocib, cepen skux 3,4 MIIH miTeit, aKi
TepPMiHOBO ITOTpeOyBaIM r'yMaHiTapHOI JOIIOMOTH Ta 3a-
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xucty. 3 moToro 2022 poky 1148 aiteit 0yyno BoOuTo abo
MOPaHEHO, a MIJIbIIOHU OyJIM BUMYLIEHI 3MIHUTH Micle
MPOXMBAHHS, TIEPEXKUIN PO3IYKY 3i CBOIMU ciM’sIMU ab0
3arpo3y HacwmiIbCcTBa [3].

Hditu, g9Ki cranu cBigkamu abo XepTBaMu O00HOBUX
N, 4aCTO CTpaxkJamTh BiJl TOCTTPaBMATUYHOTO CTpe-
COBOTO pO3JIaZly Ta iHIIMX HEWPOTCUXIYHUX PO3JaiB.
IITCP moxe nposBasgTucs y ¢GopMi HiYHHX KOIIMapiB,
CTpaxiB, TPYIHOIIIB y CIIUIKYBaHHI 3 iHIIMMU, BiZ4yTTsI
HeOe3IeKU HaBiTh y Oe3meuHux ymoBax. ¥ BepecHi 2023
poky posnoyvanocs gociimkeHHs: OHICE® B YkpaiHi,
sIKe TToKasaiio, 1o 36 % miteit oTpuMaiu TpaBMaTHIHUI
IOCBiI BiliHU. Pe3yabTraTu oMUMTYBaHHS B TOCTIIKYBaHUX
perioHax cBiuaTh IIpo Te, IO BiliHa, IKa TpUBAE, POIO-
BXXY€E BIUIMBATU Ha CTaH 3M0poB’s miteii. bausbko 10 %
YKpaiHCHhKUX 0aThbKiB, HE3aJIE3KHO Bill PETiOHY ITPOXKM-
BaHHS, TIOB’I3YIOTh He3adOBIIbHUN IICUXIYHUM CTaH Hi-
Teli i3 BiliHOIO, OHAK, 3a JaHMMU HAIlIMX CIIOCTePEKEHb,
3MiHM Yy TICUXOJIOTIYHOMY CTaHi BiIMidalOTbCs Maiixe y
KOXHOI1 Apyroi AuTuHu [1].

3HauHa KiJIbKiCTh MOCTPaXKIaJauX BiJl BiliHU HiTeil 3My-
1reHa OyJia MOKMHYTH CBOI IOMiBKM Ta NEpeiXaTy B iHILI pe-
rioHu Ykpainu ado HaBiTh 3a KopaoH. [lepeminieHHs1, 3MiHa
3BUYHOTO CepeIOBMIIIA, BTpaTa IPY3iB i POIMHU CIIPUYMHSI -
I0Th TTOYYTTSI CAMOTHOCTI Ta i30sis11ii. CTpec i 3aHeNOKOEH -
HsI 32 MAaiOyTHE Ta Oe3IeKy MiTei MOCUIMINCS Y BUMYIIICHO
nepeMilieHnX 0aThKiB, SIKi BTpaTUIN JOMIBKH, 3aCO0M MIJIs
iCHyBaHHsI, CBOI TpOMaay Ta Oy/Ir 3MYILIEeHI MOYaTH XKUTTSI
3HOBY Ha HOBOMY Miclii [1, 4, 5].

YucaeHHUMM TOCIIIKEHHSIMU, MPOBEACHUMU Cepe
MOCTPaXJAINX AiTEi B PI3HUX rapsuuX TOYKAX 36MHOI KyJIi,
MiATBEPIXEHO, IO AiTU-0iKEHIi BiT4yBalOTh BUCOKUIA pi-
BEHb JUCTPECY Ta CAMIITOMM TICUXiYHUX PO3JaliB, 30KpemMa
TPUBOTY Ta aenpeciio [6, 7].

Cepen ¢hakTopiB, sIKi BIUIMBAIOTh HA PO3BUTOK CTPECiH-
TYKOBAaHUX HEHPOIICUXiYHUX PO3JIAMiB y HiTe ITia Jyac Bili-
HU, MOXHA BUAINTH TaKi [1, 8]:

— BTpaTa OJIM3bKMX: BTpaTa 0aThKiB a00 iHIIMX YICHIB
cimM’1 yepe3 0OIOBI Ail BUKJIMKAE TJIMOOKI eMOLIiliHi paHu,
SIKi MOXYTb 3aJIMILIATUCS 3 IUTUHOIO HA BCE XUTTS;

— npobyieMu 3 AOCTYNOM OO OCBIiTH: BiliHa pyiHYeE
HaBYaJIbHI 3aKJaau, 110 TPU3BOAUTH J0 MepeboiB y Ha-
BuaHHi. Lle He yuile BIUIMBAa€E Ha OCBITHI piBeHb, a U
CTBOPIOE BiIUyTTsS HECTAaOIILHOCTI Ta HEBIEBHEHOCTI y
MaioyTHboMYy. [JdaHi cBiguaTh mpo Te, 1o 40 % pecroH-
IIeHTIB, SIKi BUXOBYIOTb AiTeil BikoM Bin 3 mo 17 pokiB, He
MOXYTb BiITPABUTH iX /10 IIKOJU 200 TUTSYOTO cajKa, 110
0e3mocepeaHbOo MOB’s13aHO0 3 He(YHKIIiIOHATbHUM CTAaHOM
LIIX 3aKJIadiB;

— TIOTipII€HHsI YMOB XXKMTTS: BiliHa MPU3BOIUTH 10
3HUKEHHSI PiBHS KUTTS, 1110 BIUIMBAE Ha 3[0POB’S AiTei,
30KpeMa Ha iXHE XapuyyBaHHSI, JIOCTYIl JO MEIWYHOI J10-
MOMOTH, a TAKOX Ha MOXJIMBICTb aKTUBHOTO BiJITOYMH-
Ky. CTaTUCTUYHI JaHi TTOKa3yIOTh, 110 3HAYHUI BilICOTOK
PECIOHIEHTIB CTUKAETHLCS 3 HecTauero nuTHoi Boau (5 %),
3aco6iB ririenn (13 %), nikiB (17 %) Ta IPOAYKTIB Xapuy-
BaHH# (13 %). OnuTyBaHHST MaTepiB i3 AITBMU BiKOM 70 3
POKiB BUSIBWIIO, 110 28 % 3 HUX rOmyIoTh Tpyao, a 51 %,
SIKi BUKOPMCTOBYIOTb IUTSIYi CyMillli, HE MalOTh CTA0iLIbHO-

ro IOCTYMy 10 HEOOXiIHOTO TUTSYOTO XapyyBaHHS, MPU-
YOMY Cepell BHYTPILIHBO MEPEMIILIEHUX OCi0 11eli TOKa3HUK
3pocrae 10 68 %.

daxiBui BigaiJieHHS OUTI4Y0i MCUXOHEBPOJIOTII Ta
opdanHuxX 3axBoproBaHb 1Y «BceykpaiHChKUil LIEHTpP
MaTepuHcTBa Ta nutuHcTBa HAMH VYkpainn» (HaykoBuit
KepiBHUK BiIIiJIeHHSI — A-p Men. Hayk, mpod. JI.I. Kupu-
JIOBa) BxKe TToHa. 15 pokiB 3aliMalOThCs JOCTiIKEHHSIM Jia-
THOCTUKM Ta JIIKyBaHHS HEMPOIICUXiYHUX PO3JIa/iB y JiTEM.
Bin moyaTky moBHOMacIITaOHOIO BTOPTHEHHS 1151 poboTa
TpuBae 6e3nepepBHO. Ha choromHi HayKoBIIi 30cepenky-
I0Th CBOIO yBary Ha BUBUEHHi BILUIMBY BOEHHOTO CTaHY
Ha 3I0pOB’s [iTel i3 HeMPOPO3BUTKOBUMHU PO3JIaaMU Ta
pO3po01Ii METOAIB MiHIMi3allii HeraTUBHUX HACIIIKIB IIUX
BIUIUBIB.

JiTu 3 MOpyuIeHHSIMU HEWPOPO3BUTKY, 30KpeMa 3
po3namamu ayTuctTudHoro cnekrpa (PAC), eminentuy-
HUMHU, eMiJeNTuUGOPMHUMHU Ta PO3BUTKOBUMU €HIIE-
danonarismu (EE ta EPE), BinoMi cBo€1o Bpa3auBicTIO
10 3MiH Y 3BUMHOMY PO3IMOPSAKY XUTTS, a 00CTAaBUHU
BOEHHOTO Yacy CTBOPIOIOTH JJIsI HUX OCOOJMBO CKJIaaHi
BUKJIMKHU SIK B PO3YMiHHI, TaK i B aieKBaTHOMY peary-
BaHHI Ha cuTyalilo. 3a cioBaMHu 0aTbKiB, Y 0araTbox
niTe#t 3 MOpyHIeHHSIMU HEMPOPO3BUTKY CIIOCTEpiraim-
CsI BIIYYTHI perpecu B pO3BUTKY, 3pUBU (MEATIAyHU),
4YacTi iCTepUKHU Ta CUJIbHUU perpec y 3arajibHOMy cTa-
Hi. JliTn, gKi 3My1IeHi OyJu 3MiHIOBaTU Miclle IPOXHU-
BaHHS, 4aCTO B3araji He po3yMijau, 110 BimOyBaeThCs,
i moTpeOyBaaM YiTKMUX MOSICHEHb MPUYMH LUX MOIii.
IHIIi 7iTH MOTJIM PO3YMITH CUTYaIlilo, ajie BaxKO Iepe-
KMBAJIU PO3JYKY 3 PiIIHUMMU, SKi HE 3MOTJIM BUIXaTH.
Oco06aMBO BaXXKHUM IJIST HUX OYJIO BUMYIIECHE PO3JIY-
YeHHS 3 OJIM3bKMMU. YCi 11i eMOoLiliHi mepexXxuBaHHs
MOCUJIOBATUCS HOBUMU, HE3BUYHUMU YMOBaAMU TIPO-
KWBAHHS B MPUTYJIKax abo B poaAMHAX HE3HaWOMUX
JIIoJe, e BiICYTHICTb BJACHOTO MPOCTOPY, HOBI LIYMU
Ta CEHCOPHI MOJPa3HUKHU CTaBaJM JOJAaTKOBUMMU CTpE-
COBUMU (pakTOpaMu, SIKi IiTH 3 po3jagaMu PO3BUTKY
rnepexuBaiyd HaA3BUYaiiHO Baxko [9—11].

3 MeTo KOpeKIlii CMHAPOMY iHIYKOBAaHUX CTPECOM
pO3JaiB, 1110 XapaKTepru3yBaBCsl TPUBOTOIO, TiABUILIEHOIO
30yTMBICTIO, TIOPYIICHHSIMU 3aCHAHHSI Ta CHY, HasIBHIC-
TIO MIapacOMHIill, eMOLIiIfHOI J1a0iIbHOCTI, BeTeTaTUBHUX
posnanis, rinepaktuBHocTi y aiteit i3 EE ta EPE, nmpusHa-
yajacs TieTUIHA Jo0aBKa HelipoamanToreHHoi mii CieHTa
3 BMicToM 278,2 M uuTpary Mardito, 50 Mr L-tpuntodany
Ta eKCTPaKTiB pOMAIIKK alTeYHOI, MeJIiCH JiKapChKOi Ta
JIMITY IIUPOKOIUCTOI (Y 5 MJI po34rHY). 3aBIsIKM BMIiCTy
L-tpunTodany, MarHiio Ta TpaB’SIHUX €KCTPAKTiB LISl 10-
0aBKa Ma€ BUpaXEHY CeTaTUBHY, aHKCIOJITUYHY Ta HOP-
MOTUMIYHY J1it0, 3HUXKXYE M’S30BE HAIPY>KEHHS i 4acTOTy
CepLEeBUX CKOPOUEHbB, YCYBa€ MPOSIBU TiMEPaKTUBHOCTI Ta
TICUXOMOTOPHOTO 30Yy/IKEeHHSsI. 3aBAsIKM il 3aCTOCYBaHHIO
BiZOyBa€eThCsl 1IBUAKA HOpMaJi3allis OamaHcy 30y1XKy-
BaJIbHUX Ta FJIbMiBHUX HEMpOMeIiaToOpiB, 110 TO3UTUBHO
BIUIMBA€E Ha €MOLIiliHY, ITOBEIiHKOBY Ta KOTHITUBHY chepu
JTATUHU.

JiTsM 3i cTpeciHAyKOBaHMMU po3jagaMu, SIKi IIpo-
SIBJISIIOThCS aCTEHi€l0, MiABUILIEHOI CTOMJIIOBaHIC-
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TIO, MIPUMXJIMBICTIO, MOPYLIEHHSIM 31aTHOCTI A0 Ha-
BUaHHS i 3aCBOEHHSI HOBOI iH(opMmallii, ckiagHicTIO
3amam’siITOBYBaHHSI, CYIPOBOMXYIOTbCS 3aTPUMKOIO
PO3BUTKY MOBJIEHHSI, KOTHITUBHUMU TMOPYIICHHSIMH,
3aTPUMKOIO PO3YMOBOTO i (hi3MYHOTO PO3BUTKY, MU
BBaXKaeMO 3a JOIliJIbHEe MPU3HAYEHHSI HellpoamarnTore-
Hy Korisic i3 ymicrom 35 mr acmapariny, 32,5 Mr riy-
taminy, 35 mr DL-docdocepuny i 0,75 mr Bitaminy B,.
VY CcyKymHOCTI BCi KOMIIOHEHTH L€l Ii€TUIHOI 100aBKU
YUHATH M’ SIKY CTUMYJIIOI0UY i TOHi3yI0Uy [il0 Ha HEPBO-
BY CHUCTEMY, IMiABUIIYIOTh PO3YMOBY i (i3MuHy mpalie-
3JaTHICTb, CIIPUSIOTh BiTHOBJIEHHIO IMPOLIECIB 30yaKeH-
Hs [12, 13].

MeTa po0OTH ToJisIirac y BU3HAYEHHI YaCTOTH KJIi-
HIYHUX TMPOSIBIB HEHPOTICUXIYHUX PO3JIadiB y AiTel 3 1MO-
pYILIEHHSIMU HEMPOPO3BUTKY B YMOBaX BOEHHOTO 4acy, a
TaKOX B OILIHIII €(PEKTUBHOCTI X KOpPEeKIlii 3a TOIIOMOI0I0
IIETUIHMX 100aBOK HEMpOoagarTOreHHOI Mmii.

MarepiaAn Ta meToamn

Ilig yac gocnimxkeHHsT Oyau oOCTeXeHi 64 TUTUHU 3
po31amaMu HeiipoOpO3BUTKY, cepel SKUX 44 — 3 emiaenTuy-
HUMHU Ta PO3BUTKOBUMU eHliedanonarisimu Ta 20 miTeit 3
PAC ra eninentugopmHoro akruBHicTio Ha EET, BikoM Bin
3 o 7 pokiB (cepeaHiii Bik ctaHoBuB 45,30 * 5,33 mic.). Yci
IiTH repedyBaid Ha 0OCTeXKEeHHI Ta JJiKyBaHHI y BilAUIEHHI
TICUXOHEBPOJIOTii IJIs AiTeil i3 MmeprHaTaIbHOK MaToJIOTi-
€10 Ta oppaHHUME 3axBoproBaHHSIMHU 1Y «BceykpaiHcbkuii
HeHTp MaTepuHcTBa Ta autHcTBAa HAMH VYkpainm» mmpo-
Tsrom 2022—2024 pp.

Oo6crexeni gitu (y Tomy yncti 30 xomuukiB Ta 34 mi-
BUMHKM) OyJIM pO3MdiJIeHi Ha ABi IPYyIIU.

I rpyna (ocHOBHA) — 1iTH Bia 3 10 7 POKiB, SIKi OTpUMY-
BaJIM Oi€ETUYHI 100aBKM HelipoaaanTOreHHOI Ail MpOTIroM
30 nHiB Ta KOpPEeKIIiiiHi 3aHATTS 3 MCUXOJOIOM, 30KpeMa
apT-Tepartilo i cCeHcopHy iHTerpaiiito (31 nuTrHa).

II rpyna (mopiBHsSIHHSI) — AiTH Big 3 1o 7 pokiB, siKi
OTPUMYBAJIU JIUIIIE KOPEKIIifiHi 3aHITTS 3 TICUXOJOTOM Ta
He OTpUMYBaJIM 100aBKU HelipoaganToreHHoi mii (33 mu-
TUHN).

VYciM miTsSIM OCHOBHOI TpyIM IIpU3HAYAIMCS Ti€TUYHI
no0aBKK HelipoaganToreHHoi nii Korisic 3 BMicTom acma-
pariHy Ta riyTaMiHy y 103i 2,5 mil 1 pa3 Ha JieHb (BpaHILli) Ta
CineHTa 3 BMiCTOM MarHito nuTpary ta L-Tpunrtodany mno
5 M1 2 pa3u Ha ieHb (BAeHb Ta BBeuepi) mpotsirom 30 nHiB.

Ycim aiTsim OyJio MpoBeaeHEe KOMITJIEKCHE OOCTEKEeHHS,
sIKe BKJTIOUaJIO 30ip aHaMHEe3y 3 YTOUHEHHSIM 0COOIMBOCTE
nepebiry mpe- i IepruHATAILHOTO MEPiony, KIIiHiKO-HEBPO-
JIOTiYHe 00CTeXXeHHsI, OLIIHKY 3a IKayolo Autism Treatment
Evaluation Checklist (ATEC), iHcTpyMeHTa/IbHi METOIU:
enexktpoeHuedanorpadiio (EEI), Bineo-EEI'-MoHiTOpHHT
(TaKoX il Yac HiYHOTO CHY), MarHiTHO-PE30HAHCHY TOMO-
rpadilo Ta TpakTorpadito ro1oBHOro MO3KY.

JocnimKeHHsT TPOBOAWIOCS 3TiIHO 3 TPUHLIMITAMU 0i0-
€TUKU 11 TeoHTOoJIori1. Jl3aiiH 1oCIIiIxKEHHS MOTOXKEHO Ta
3aTBEPKEHO KOMICi€l0 3 MUTaHb OIOETUKHU Ta JEOHTOJIOTIT
Y «IHctutyT neniarpii, akyiiepcTBa i riHeKoJIorii iMeHi
akagemika O.M. JIyk’sHoBoi HAMH VYkpainu» (rmpoTokon
Ne 8 Bim 22.06.2021 p.).

PesyAbTaTH

3a JaHUMM ONUTYBaHHs 6aThKiB 64 miteit 3 EE Ta PAC,
OCHOBHMMMU (haKTOPaMU, 10 CIPUSIIN TTOTipIIEHHIO TIepe-
0iry 3aXBOpIOBaHHS Y JIiTeii B TIepiol BOEHHOTO Yacy, Oy
TaKi:

a) 30i/IbIIEHHS YaCTOTU EMUJIENTUYHUX HaraliB abo
3puB pemicii Ha (oHi mecrtabimizallii 3araJbHOr0 CTaHy
(67,5 % niteii), 1110 MOXe OyTH IMOSICHEHO ITiABUILEHHIM
PiBHSI 3arajJIbHOTO CTPECY Ta aKTUBALIEIO0 CTPECIHIYKYIOUNX
1 BUCHaXKEHHSIM CTPECTIMITYIOUMX CUCTEM;

0) HEMOXJMBICTb aleKBAaTHOI'O BiAMOYMHKY, 30Kpe-
Ma CHY, 0COOJIMBO pi3Ka HOro Aenpusailisi, 10 BUCTYAJIO
TpUrepoM 30UIbIIEHHS YaCTOTU €MiJeNTUYHUX HamaiiB
(63,1 %);

B) BIJICYTHICTb IOCTYMY /10 NMPOTUETIIEITUIHUX TIpe-
rapariB B aIeKBaTHUX J103aX UM TTOBHOMY 00C$I3i, 1110 MIPU-
3BOIWIIO IO HEOOXiMHOCTI BUMYIIIEHMX 3MiH IIpernapariB abo
pexumy ix npuitomy (54,1 %);

I') HEMOXKJIMBICTb IPOBEAEHHS aJIeKBaTHOI'O OOCTEXKEeH-
Hs1, 30Kpema EEI'-MOHIiTOpUHTY, 1JIs1 CBOEYACHOI'O MOHITO-
PUHTY CTaHy Ta 3aMiHU Tepartii mpu notpe6i (33,1 %);

1) MiIBULIEHUI pPiBEHb CTpecy y 0aTbKiB Ta mepeOyBaH-
HSI B YMOBaX, 1110 CITPUSIIU TTOPYIICHHIO PEXUMY TTPUiOMY
teparii y aiteit (30,6 %).

OCHOBHUMH TTOBEIIHKOBUMU Ta HEMPOKOTHITUBHUMU
3MiHaMu, 110 BuHuKaau y mireid 3 PAC ta EE mig mieto ctpe-
COreHHUX (aKTopiB, OyiIu TaKi (Tady. 1):

a) mocueHHs arpecii ta aBroarpecii — 41,9 %;

0) perpec HaOYTUX KOMYHIKaTMBHUX Ta MOBHUX HaBU-
yok — 25,8 %;

B) 30i/IbILIEHHSI CHMIITOMiB CEHCOPHMX MTOPYIIeHb (Hal-
MipHa YYTJIMBICTb 10 TAKTUJIBbHUX, CYXOBUX, 30POBUX UM
CMaKOBUX CTUMYJIiB a00, HaBMaKu, 3HUKEHHS iX CIIPUIi-
HaTTsd) — 38,7 %;

T') TIOCWJICHHSI TillepakKTUBHOI TTOBeiHKU — 35,4 %;

II) 301JIBIIICHHSI CTePEOTUITHOI ITOBEIIHKI Ta CAMOCTH -
My — 45,2 %.

B ocHoBHill rpymi micis JiKyBaHHSI cIiocTepiraiaocs
CyTTEBE 3HIKeHHSsT arpecii (341,9 10 9,7 %). Y rpymi nopiB-
HSTHHSI TaKO1 BUPaXkeHO1 3MiHU He BindyBaaocs (3HUXKEHHSI
342,4 1o 36,3 %). B 060X rpymax crocrepiraiocst He3Ha-
YHE 3HMKEHHS YaCTOTU PErpecy po3BUTKY, ajleé B OCHOBHI i1
IpyIi el MoKa3HUK Jelio MeHIui. B ocHOBHIl rpyi
ITicJIst JIIKyBaHHSI CIIOCTEPiraaocs 3HaYHe 3HUKEHHS yac-
TOTU CEHCOPHUX MopyiieHb (3 38,7 10 6,4 %) npotu rpymnu
TOPIBHSIHHSI, e TIOKA3HUKYW 3HVDKYBAJIUCS, aJIe MEHII BU-
paxxeHo. B ocHOBHiIli Ipymi rinmepakTUBHICTb 3MEHIIINJIAC 3
35,4 1o 12,9 %. Y rpymi MopiBHSAHHS 3MiHU MEHII CYTTEBI.
OcHOBHa rpyra IeMOHCTpyBaJla CyTTEBE 3HUXKEHHS 4YacTO-
TH CTEPEOTHUITHOI MoBemiHKu (3 45,2 1o 16,1 %), Toxi K y
IPYITi ITOPiBHSHHS MOJIMILIEHHS He HACTIIBKY BUPaXKeHeE.

CHUMINITOMH CEHCOPHUX PO3JIaliB B 0OCTEKEHUX JiTeit
MaJli TaKi MpOosIBU:

a) BeCTUOY/ISIpHi MopyIieHHs (CTpOKY Ha Miclli, Oir 3a-
MiCTh CITOKIIAHOI XOIb0OM, KPY>KiHHSI HABKOJIO ceOe, OOsI3Hb
TOiJaJIOK UM iIHTEHCUBHI pO3roiiayBaHHs Ha HUX) — 51,6 %;

0) CIyXOBi mopyllIeHHs (BiICYTHICTh peakilii Ha 3Bep-
HEHY MOBY i iM’s1, 00s13Hb TOJIOCHUX 3BYKiB i3 3aKpMBaHHIM
BYX, BUJIA€ Pi3Hi HEMIPUPOIHI 3ByKHM, exojiaiii) — 58,1 %;
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B) CMaKoOBi MopylieHHs (6axkaHHs icTU HEICTiBHI peui,
BUOIPKOBICTh y 1Xi, BiIMOBa BiJ HOBUX MPOAYKTIiB) —
51,6 %;

T') HIOXOBI MTOPYIIEHHST (OOHIOXYBaHHS Pi3HUX MpeaMe-
TiB, CWJIbHA peakiiis Ha 3armaxu) — 38,1 %;

II) 30pOBi ITOPYIIEHHS (BiACYTHICTb 30pPOBOT0 KOHTAKTY,
0OsI3Hb SICKPABOTO CBITJIa, CITOCTePEXEHHST ITOBTOPIOBAJTb-
Hux pyxiB) — 90,3 %;

€) TaKTWJIbHI ITOpYILIeHHS (TinepYyTIMBICTb 10 TOTUKIB
YU, HaBMaKH, 30iCHEHHST CUJIbHOTO TUCKY Ha MPeIMEeTH Ta
JIofieii, HebaxkaHHSsI OSITaTUCh YW TOPKATHCh MTEBHUX MPe/i-
MeTiB) — 48,3 % (Tab. 2).

VY niteii 3 EE ta EPE cniocTepiraioTbcst 3Ha4Hi CEHCOpPHi
MOPYIIEHHS B Pi3HUX CUCTEMaX: BECTUOYJISIPHIlA, CITyXOBiii,
CMaKOBii1, HIOXOBIili, 30pOBilt Ta TakTWIbHI. HaiOinbi
MOIIMPEHUMHU € 30poBi ntopyiieHHs (90,3 % B OCHOBHIt
rpymi Ta 84,8 % y Tpyni MopiBHSHHSA), ciayxoBi (58,1 % B
OCHOBHIi1 rpyti Ta 60,6 % y rpyIii MOPiBHSIHHS) Ta BECTH-

OynstipHi mopymeHHs (51,6 % B ocHOBHIl rpymmi Ta 51,5 % y
TpyTi MOPiBHSHHS).

B 000x rpymax miTeii CriocTepira€TbCs 3HKEHHS Yac-
TOTU CEHCOPHUX ITOpyIIeHb. [1poTe B OCHOBHII IPyIIi ITiCIIs
JIIKyBaHHST 3HAYHO 3HMKYBAIUCS TIOPYIIEHHS Y BCiX CeH-
COpPHUX cucTeMax. 30KpeMa, 30pOBi MOPYIIEHHS 3MEHIITy-
1o1bes 3 90,3 10 35,4 %, cnyxoBi — 3 58,1 10 22,5 %, BecTu-
oynsipHi — 3 51,6 mo 19,4 %.

Y rpy1i MOpiBHSHHS TAKOX CHOCTEPIrasocs 3MeHIIeH-
HSI YaCTOTU CEHCOPHMX TOPYIIEHb, ajle He TaKe BUpaxe-
He, K B OCHOBHi#1 rpymi. Hanpukian, 30poBi mopyiieHHst
smeHmmcs 3 84,8 no 61,5 %, ciayxoBi — 3 60,6 10 52,4 %.
CTaTUCTUYHO 3HAYMMI 3MiHM BiOY/IMCSI B OCHOBHIH IpyTIi y
BECTUOYJIIPHMX, CIIyXOBUX, 30POBUX Ta TAKTUJILHUX CHCTE-
max (p < 0,05). Lle cBimunuTh mpo e(heKTUBHICTD JiKyBaHHSI
B OCHOBHIli I'pyTIi.

Ha nactynHoMy eTami TOCHIiIKeHHs IMPOBEIHO OLliH-
Ky sIKOCTi cHy 3 BukKopuctaHHsm Children’s Sleep Habits

Ta6nuus 1. [NoBeRiHKOBI Ta KOrHITUBHI NOpyLWweHHs y Aiten 3 EE Ta EPE B guHamiui nikyBaHHs1, n (%)

OcHOBHa rpyna

Mpyna nopiBHAHHSA

Buau posnapie (n=31) (n=33)
Ao nikysaHHq | Micnga nikyBanHa | Jo nikyBaHHa | licng nikyBaHHS
Arpecis Ta aBToarpecis 13 (41,9)* 3(9,7) 14 (42,4) 12 (36,3)
Perpec HabyTunx HaBNU4OK 8 (25,8) 5(16,1) 9(27,3) 7(21,2)
CeHCOopHi nopyLUeHHs 12(38,7)* 2(6,4) 18 (54,5) 14 (42,4)
linepakTMBHa NoBediHka 11(35,4)* 4(12,9) 16 (48,5) 13 (39,4)
306inbLUEHHSA CTEPEOTUMNHOIT NOBEAIHKM 14 (45,2)* 5(16,1) 19 (57,6) 14 (42,4)

Mpumitka: * — pisHuus BiporigHa B anHamiui nikysaHHs (p < 0,05).

Tabnuys 2. CeHcoOpHi nopyweHHs y gitei 3 EE Ta PAC y auHamii nikyBaHHs1, n (%)

Cucrtema, OcHoOBHa rpyna Fpyna nopiBHAHHS
L0 Nigaanacb CEHCOPHOMY (n=31) (n=33)

NopyLueHHIo o nikyBaHHSA Micna nikyBaHHA [0 nikyBaHHSA Micna nikyBaHHSA
BecTtnbynsapHa 16 (51,6)* 6(19,4) 17 (51,5) 5(45,5)
CnyxoBa 18 (58,1)* 7 (22,5) 20 (60,6) 14 (52,4)
CwmakoBa 16 (51,6) 9(29,0) 16 (48,4) 13 (39,4)
HioxoBa 12(38,7) 6(19,3) 19 (57,5) 13 (39,4)
3opoBa 28 (90,3)* 11 (35,4) 28 (84,8)* 17 (61,5)
TakTunbHa 15 (48,3)* 7 (22, %) 17 (51,5) 14 (42,4)

Mpumitka: * — pisHnys BiporigHa B anHamiyi nikysaHHs (p < 0,05).

Tabnuuys 3. Pe3ynbraTu ouiHku sskoCTi cCHY Aitevi 3 EE Ta PAC B AuHaMiLi slikyBaHHS1
3a gaHumu onutyBanbHuka CSHQ-A

OcHoOBHa rpyna Mpyna nopiBHAHHA
Poanaau cHy (n=31) (n=33) p
Ao nikysaHHs | Micnsa nikyBanHsa | [lo nikyBaHHa | lMicnsa nikyBaHHS
TpyaHOLLj 3 3aCMHAHHAM 18,68+ 2,16 12,43+2,16 17,68 £21,16 14,68 + 21,16 <0,05
HiuHi npobynyxeHHs 13,36 = 2,29 7,36 2,29 12,36 = 2,29 11,36 £ 2,29 > 0,05
Mapacommii 5,76 £ 2,01 2,76+ 2,01 4,76 £1,01 3,76 £ 1,01 <0,05
JeHHa coHnmBICTb 6,22 + 2,21 2,22+221 6,42 + 3,21 4,42 3,21 >0,05
3aranbHuin 6an 42,34 +£5,28 22,34 +5,28 40,34 £4,28 36,34 + 4,28 <0,05
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Questionnaire (CSHQ). Y Haiiomy gociakeHHi s OlliH-
KU TIpo0JIeM CHY BUKOPUCTAHO CKOPOUYEHMIT ONTUTYBaTbHUK
nutssunx 3BM4ok cHy (CSHQ-A), sikuii ckianaBcst 3 22 3a-
nutadb (NICHD SECCYD — BickoHncin). [lani npoaHati-
30BaHoO 3a jgornomorow U-tecty ManHa — YiTHi 1181 opiB-
HsaHH 0amiB CSHQ-A MiX miThMU 3 eTijIercieio Ta 6e3 Hei,
TOAi SIK 4acCTKy Mpo0JieM 3i CHOM OILIiHEHO 3a JIOTIOMOTOI0
TeCTy Xi-KBaapar 3 95% noBipunm iHTepBasioM (Tab. 3).

J1J1s1 mepeBipKU CTaTUCTUYHOI 3HAUMMOCTI OTPUMaHUX
pe3yJbTaTiB BUKOPUMCTOBYBABCS aHajli3 YOTUPUILIbHUX
TaOJIMIIb CIIPSIKEHOCTI i3 3aCTOCYBaHHSIM KpuTepiio x°. B
000X IpyIax BUSIBJIEHO CTAaTUCTUYHO BipOriaHe 3MEHIIeH-
HSl YACTKU JiTeil 3 MOPYIIEHHSIMU CHY TICsl Kypey JIiKy-
BaHHS i3 3aCTOCYBaHHSIM 3ac00y HelipoalalTOTeHHOI il
Cinenra.

IToBeniHKOBI Ta CEHCOpPHI MOpPYIIEHHS, TPOOIeMU i3
3aCMHAHHSIM Ta MiATPUMaHHSIM CHY Y IiTell 3 po3jamaMu
HEeMPOPO3BUTKY 3aTUIIAIOTLCS OIHIEI0 3 HAWCKIIAIHIIIIMX
npo0yieM CydyacHOI HeliporeniaTpii. 3HAUYHUI piBeHb I10-
IIMPEHOCTI XPOHIYHOTO CTPECY y AiTeli B Iepioa BOEHHOTO
9Jacy MPU3BOAUTD J0 3pOCTaHHSI B HUX YaCTOTU LIUX TIOPY-
11IeHb, 1110 OOYMOBJIIOE HEOOXiTHICTb MOLIYKY €(heKTUBHUX
Ta 6e3MeYHUX 32C00iB 11 1X KOPEKIIil.

O6roBopeHHs

Pesynsratu JociiKeHHs MiATBEPAXKYIOTh, IO HEAPO-
MCHUXiYHi pO3JIaau y IiTeli 3HAYHO 3arOCTPIOIOTHCS B YMOBaX
BoeHHOrO vacy. Ctpec, BUKIMKAHUI Pi3KUM TTOPYIIEHHSIM
3BUYHOTO CTIOCOOY KUTTSI, 3MiHAMU OTOUYEHHSI, PO3JTYKOIO 3
OJIM3bKMMM Ta MOCTIMHAM BiT4yTTSIM HeOe3IIeKH, BUSIBUB-
¢Sl KpUTUYHUM (haKTOPOM MOTiPIIEeHHS TTICUXO0EMOIiHHOTO
CTaHy IiTeli, 0COOJIMBO THX, SIKi MAlOTh ITIOPYLIEHHS HEUPO-
PO3BUTKY, SIK-OT pO3JIafii AyTUCTUYHOTO CIEeKTpa.

V niteit 3 PAC cnocTtepirajiucs perpecu B pO3BUTKY,
MiABUILEHHS TPUBOXHOCTI Ta YacTi MOBEIiHKOBI 3pUBU
(MenToayHu), 10 MiATBEPKY€E BPA3JIMBICTD LIi€T TPYIIH 10
CTpecoBUX nomiil. Taki 3MiHU MPOSIBISUINCS YaCTUMU iCTe-
pUKaMu, Ie3aJarTalli€lo Ta MopylueHHSIM HaBUUOK KOMY-
Hikalrii. Oco0IMBO CKJIaIHOIO CUTYallisd Oyia IIs JiTei, sKi
MepeXnBaIM BUMYIIEHE TIepeMillleHHsI a00 PO3IyKy 3 pim-
Humu. lle BKasye Ha BaXJIMBICTb CTBOPEHHS CTa0IIBHOTO,
nependadyBaHOIO CEpeaOBUINA IS TAKUX OiTEl, HABITh y
KPU30BUX CUTYALIisIX.

Kopexiiist cTpeciHayKoBaHUX HEHPOIICUXiYHUX PO3Jia-
IiB 3a oroMoro HeiipoanantoreHiB CineHra ta Korisic
JIEMOHCTPYE CBOIO e(heKTUBHICTb i MO3UTHUBHI pe3yJIbTaTH.
[licns Kypcey Tepariii Bii3Hadyaiocsl 3HVKEHHST PiBHSI TpU-
BOKHOCTI, MOJIITIIIEHHsI MOBEIiHKOBUX peakKiliii Ta 3arajib-
He cTabinizyBaHHS eMolliiiHoro crany aiteit. Lli naHi cBin-
4yaTh MPO AOLIBHICTh BUKOPUCTAHHSI HEMPOAJATITOTEHIB Y
KOMIUICKCHIl Teparii miTeit i3 HelpOoICUXiYHUMHU po3Ja-
JaM{ B YMOBaX MiABMUIIEHOIO CTPECy, 0COOIMBO B IEPiof
BOEHHUX [IilA.

OtpuMaHi pe3yJbTaTi HiIKpecaI00Th HEOOXiMHICTh Mo~
JMAJbIINX TOCTIIKEeHb JJIsI pO3POOKM OibII e(PEKTUBHUX
MiIXOMiB 10 MCUXOCOLiAIbHOI MiATPUMKY TiTEN Y KPU3OBUX
YMOBaX, a TaKOX JUJIsI ONTUMI3allii porpam peaObiiTaliii,
1110 BPaXOBYIOTb iHAUBIAyaIbHI TOTPEOU JiTEi 3 TTOPYIICH-
HSIMU HEPOPO3BUTKY.

BucHoBkM

[Ipu3HayeHHd nieTUYHUX J00aBOK HeWpoadamnTo-
T€HHOI il 3 BMicTOM acnapariHy Ta riayraMminy Korisic
ypaHIli Ta HUTpaTy MarHiio i Tpuntodany CileHTa BBe-
yepi Ta rnepes CHOM y JiTelt 3 TopyIIeHHSIMU Heipopo3-
BUTKY, SIKi MAlOTh TIPOSIBU CTPECiHAYKOBAHUX PO3JaIiB,
CMPUSIOTH MOJIMIIEHHIO IKOCTI XUTTS 3aBASKU IIBUIKIN
HOpMaJi3allii eMOLiiiHOI Ta moBemdiHKOBOI chepu. iTsam
3 MIepeBakaHHSIM y CUMIITOMOKOMILJIEKCI TPUBOTH, Jpa-
TiBJMBOCTI, TiMepakTUBHOCTI, CTEPEOTUITHOI MTOBEAiHKHU,
MOPYLIEHb HIYHOTO CHY PEKOMEHJI0BaHe MPU3HAYEHHS
HeWpoaganToreHy 3 BMiCTOM LIMTpaTy MarHito i TpUMNTo-
¢any CineHTa BBeuepi. Y miTeil i€l IpyIy BiZMidyaioThCst
BUpaXkeHe 3MEHIIIEHHSI TPUBOTH, IPaTiBIMBOCTI, €MOLLiii-
HOT1 1a0iJIbHOCTI, TiMEPaKTUBHOCTI Ta CTEPEOTUITHOT MO~
BEeIiHKM, HOpMaJli3allis 3aCMHAHHS Ta HIYHOTO CHY ITiCJIsI
30 oHiB IpUIIOMY IiETUYHOI TOOABKM 3 BMiCTOM LIUTPATy
MarHiio i Tpunrodany. JiTsaM, sKi MalOTh IIPOSIBU ITiABU-
IIEHO1 BTOMJIIOBAHOCTI, 3HMXKEHHSI KOHIIEHTpallii yBaru
Ta 3amam’TOBYBaHHS, 3aTPUMKY PO3BUTKY MOBJICHHS
Ta KOTHITMBHUX (PYHKIIiil, aCTEHOHEBPOTUYHUI CUH-
JIPOM, TTOKa3aHe 3aCTOCYyBaHHS HelpoananTtoreHy Kori-
BiC 3 BMICTOM acnapariHy Ta riiyTaMiHy BpaHili. Tepamis 3
BKJIIOUEHHSIM Hi€TUYHOI 100aBKM HelipoaJanTOreHHOI il
3 BMICTOM acliapariHy Ta TjayTaMmiHy BpaHIi npotsiroMm 30
IHIB CIIPUSIE MOJIMIIEHHIO YBaru, 30iIbIIEHHIO iHTepecy
IO 3aHSITh, IMOJIIIIIIEHHIO TTaM’SITi Ta KOHILIEHTpalliil yBaru,
MOBJICHHEBHUX i KOTHITUBHUX (DYHKIIIlA.
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Kyiv, Ukraine

Neuropsychiatric disorders in children during wartime
and methods of their correction

Abstract. Background. During wartime, children with neurode-
velopmental disorders, particularly those with autism spectrum dis-
order (ASD) and epileptic encephalopathies, experience significant
stress, leading to regression and behavioral disorders. It is crucial to
develop effective correction methods to improve the quality of life
for these children in wartime conditions. The purpose was to assess
the frequency of clinical manifestations of neuropsychiatric disorders
in children with neurodevelopmental disorders during wartime and
the effectiveness of their correction using neuroadaptogenic dietary
supplements. Materials and methods. A total of 64 children aged 3 to
7 years were examined, including 44 with epileptic and developmen-
tal encephalopathies and 20 with ASD and epileptiform activity. They
were divided into two groups: the main one (31 children receiving the
dietary supplements Cogivis and Silenta for 30 days) and the com-
parison group (33 children receiving only corrective therapy). The
study included clinical-neurological examinations, evaluation using

the Autism Treatment Evaluation Checklist, electroencephalography,
magnetic resonance imaging, and brain tractography. Results. In the
main group, significant reductions in aggression (from 41.9 to 9.7
%), hyperactivity (from 35.4 to 12.9 %), sensory disturbances (from
38.7t0 6.4 %), and stereotyped behavior (from 45.2 to 16.1 %) were
observed after treatment. Changes in the comparison group were less
pronounced. Children taking Cogivis demonstrated improvements
in attention and cognitive functions, while Silenta contributed to
sleep normalization and reduced emotional lability. Conclusions.
The administration of neuroadaptogenic dietary supplements (Cogi-
vis, Silenta) combined with corrective therapy effectively reduces the
manifestations of neuropsychiatric disorders in children with neuro-
developmental disorders during stressful situations.

Keywords: neuropsychiatric disorders; children; neuroadapto-
gens; autism; epilepsy; encephalopathy; war; sensory disturbances;
dietary supplements
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NEPWNNA EAJOKCABAH B YKPAIHI
30 ma 60 me2

BIJTbHUN PYX

"DIANHUN XUNTTSH"

MpodinakTnka iHCYNbTy Ta CUCTEMHOI eMbonii y A0POCNUX NAUIEHTIB 3 HEeKNANAHHOK
$ibpunauicto nepeacepas (HOM).

NikyBaHHs TpombBo3y rnmbokux BeH (TIB), Tpomboembonii nereresoi aptepii (TEJTA) i
npodinaktuka peunamsis TI'B ta TENA y nopocnux.
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EdeKkTUBHICTb TO 6e3neka eAOKCAOAHY
Y NALIEHTIB 3 KAPAIOEMOOAIYHUM IHCYABTOM

Pestome. luwemiuni incynomu enacaioox kapdioeennoi embonii noé a3ani 3 niosuwenum pusuKxom cmepmi abo
CMIUKUX 00MediceHb HeummeoisabHoCmi, wo nidkpecaioe eaxcaugicmo ix npogirakmurku. Edoxcaban — ue in-
2ibimop Xa gpakmopa, wio wupoko UKOPUCMOBYEMbCS 8 YCbOMY CEIMI SIK NEPOPANbHULL AHMUKOARYASHIM HOB0-
20 NOKONIHHA 045 npoghinakmuku mpomboembosiyHux ycKAaoHeHsb y nayicumie 3 giopuisayicio nepedcepds ma
niosuwerum puzukom incyaomy. Memor uboeo 024110y € y3aeanbHeHHs OAHUX w000 egpekmusHocmi ma besne-
Ku edokcabarny y emopunniil npogpinakmuyi incyaomy. JlimepamypHuii 02150 npoeedero 3 BUKOPUCMAHHAM 0a3
danux PubMed ma Medscape ons nouwyky nybaikauiii npo KaiiuHi 00caioxceHHs | KAiHIMHI HACMAHO8U WO000
NIKYBAHHSA NEPOPANbHUMU AHMUKOARYAAHMAMU 3 Memor npogirakmuru incysvmy. Pezyabmamu kainivnux eu-
npobysans ceiduams, wio y nayienmie 3 Qiopunayicto nepedcepds e0okcaban e NOCMYNAEMbCS ap@aputy 3a
ehekmuenicmio y nepeuHHiili ma 6mopuHHii npogirakmuyi iHcyabmy, ane NOPIGHAHO 3 NPULOMOM 8apPHAPUHY
NIKYBAHHA e00KCAOAHOM € 3HA4HO 0e3neUHIUUM (CYMMEBO 3HUNCYE PUSUK CEPUOZHUX KPOBOMEY, 30KPeMA GHY-
mpiwnvouepennux). Ipogine 6e3nexu edokcabany pobums 020 00HUM 3 HAUKPAWUX 3ac00i8 05 NIKYBAHHS
nayieHmie noxun0eo 6iKy ma ocio i3 XpoHiuHOW0 X60p0o00 HUPOK. Y yinomy pe3yibmamu OCMAHHIX KAIHIYHUX
8UNPOOYBAHL 8KA3VIOMb HA Me, W0 Npu KapoioemboriyHomy iHcyabmi Ha mai Qiopurayii nepedcepdv panHiii
no4amox AiKy8aHHs NPAMUMU NePOPANbHUMU AHMUKOARYASHMAMU € Oe3neyHUM | 0036045€ 3MEHUUMU PUSUK
nosmoprux emboniunux nodiii. Omauce, 84acHe GUHAUEHHS eminN02iMHO20 NIOMUNY [WEeMIYH020 MO3K08020 iH-
CyAbmy, 30Kpema 8Us8AeHHs NaAPOKCUIMANbHOI hopmu ibpunrsuii nepedcepdsb, ma 8paxyseants iHougidyans-
HUX 0cobausocmell nayicHma € 3anopyKkor ONMuUMAanbHoi cmpameeii 6mopuHHoi npoginakmuku, w0 00360456
MIHIMIZy8amu pu3UK NOBMOPHUX YPAICeHb MO3KY Ma NOAINWUMU AKICIMb JICUMMA NAUIEHMIE NICAS THCYAbMY.
Ki104oBi cjioBa: xapdioembonivnuii incyaom; npoginakmura incyabmy; giopunauis nepedcepos; npami nepo-
PanbHi aHmuKoazyasHmu,; edokcadan, eghekmuenicme,; 6e3nexa

€MOOJIIYHOIO iHCYJIBTY BUpaxkeHi HEBPOJIOTiUHi IIPOSIBU BU-

Bctyn

Kappiorenna em60:1is1 € mpuunHo0 6113bK0 20 % BCix
imemiuyHux Mo3KoBuX iHCyabTiB [Hart R.G., 2014; Essa H.,
2021; Kato Y., 2024]. Kapmioem00Ji4Hi iHCYJIBTH acoLli-
IOIOThCS 3 BUIIMM PU3MKOM CMEPTi UM iHBaJIiMIHOCTI, HixX
iHIIi miaTUnM imeMiyHux iHeybeTiB [Johansen M.C., 2023;
Yu M.Y., 2024]. BinbI HixX y TTOJIOBUHI BUITAIKiB Kapaio-

HUKAaIOTh MUTTEBO i 3HEHAIIbKa, TO/i SIK IPU aTepOCKIIePO-
TUYHOMY Ta JIJaKyHapHOMY ITiATUIAX iIlIEMiYHOTO iHCYJIbTY
PparToOBMIA TOYATOK MOPYIIEHb criocTepiraetbes pimie (y 30
ta 20 % Bumaznkis BimmosigHo) [Yu M.Y., 2024]. dng kap-
Ji0eMOOJTIYHUX THCY/IBTIB XapakKTepHa MaKCUMaJIbHA TSK-
KiCTb HEBPOJIOTiUHOIO AedillUTy BXKe Yy IeOI0Ti 3aXBOPIO-
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BaHHsI, TOi SIK TIPY iHIIMX MiATUIIAX ilIEMiYHOIO iIHCYJIbTY
BUPAXKEHICTh MOPYILIEHb MOXE MOCTYITOBO HAPOCTaTU M
3MiHIOBaTUCh XBUienoaioHo [Caplan L.R., 2018]. Ockinb-
K1 TpOMOU y ceplli YaCcTo MaloTh 3HAUHi po3MipH, TIpr Kap-
NiOTeHHii1 eMOoJTil 3a3BMYail OJIOKYIOTHCSI BEIMKI MO3KOBI
aprepii, BigTak IIpHM KapaioeMOOIIYHIX iHCYJIBTaX YacTille
3yCTPIiYalOThCs MPUTHIYCHHST CBiIOMOCTI, TSKKUI HEBPO-
JIOTIYHUI AedilmT i KipKOBi ITOpYIIeHH:, IK-0T ada3is abo
remiirHopyBaHHs (remineriexr) [Yu M.Y., 2024]. Binmnosin-
HO, 3arajibHi OILIIHKM 3a IIKajolo iHCcynsTy HalioHanibHMX
inctutyTiB 310poB’st CIIIA (National Institutes of Health
Stroke Scale, NIHSS) npu kapaioem0oiiuHUX iHCYIbTaxX
y LJIOMY € BUIIMMMU, HiXX TIPU aTepOTPOMOOTUYHOMY Ta
JJaKyHapHOMY ITiITUIax imemivyHoro iHeynasty [Yu M.Y.,
2024]. B pesikux BUIagKax Mpu KapaioeMOoJiyHOMY iH-
CYJIBTI CITOCTEPIra€ThCsI CTPIMKE HEBPOJIOTIYHE BiTHOBICH-
Hs, a00 «Bpaxaloumii perpec nediluTy», 10 00yMOBIEHO
¢parMeHTali€0 Ta/ab0 AMCTAIbHOIO Mirpalieo emboia
[Lee V.H., 2012]. Jo TUIIOBUX PEHTT€HOJOTIIYHMX O3HAK
KapaioeMOOJIiUHOro iHCYJBTY HajleXaThb MAaCUBHUM KM~
HomomiOHM# iHMapKT MO3KY Ta/ab0 MHOXWHHI iH(papKTh
MEHIIIOI0 PO3Mipy, 110 PO3TALIOBaHi Y Pi3HUX CYAWHHUX
OaceifHax, HEPIIKO 3 O3HAKAMM reMopariyHoi TpaHchop-
matii. [Tpu Bi3yanizailii cynuH y naii€eHTiB 3 Kapaioem00-
JIIYHUM iHCYJIBTOM YacTO BUSIBIISIETbCSI OKJIIO3isl BEJIMKOI
nepebpanbHoi aprepii [Sussman E.S., 2013]. Kiiniko-pa-
MiOJIOTIYHI XapaKTepUCTUKU, 110 BJIACTUBI IUIST KapaioeM-
0OMiYHMX iHCY/BTIB, y3arajabHeHi y Taou. 1 [Kato Y., 2024;
Yu M.Y., 2024; Best J.G., 2019].

HaiinommupeHiniomo nNpuynHOI0 KapAaioreHHoi eM00-
JIil MO3KOBUX apTepiil € cepLeBi apuTMii, 30kpeMa ¢i-
opuusiisa nepencepab (PI1) ta TpinoTiHHS TIepeacepb.
¥YTiM, BiTOMO YMMaJio iHIIMX 3aXBOPIOBaHb Ta CTaHIB, 1110
MOXYTb CIIPUYMHUTHU YTBOPEHHSI TPOMOIB Y MOPOXHU-
Hax ceplid 3 iX MoJaJIbIIoK eMOO0JIiEI0 y MO3KOBI apTepii:
Baja KjamaHa cepils (0COO0JMBO peBMAaTUYHUI MiTpaib-
HHUU CTeHO3), TOoCTpuil iHdapKT MioKapma, iH(peKIiii-
HUI 200 HeiH(peKLiMHNN (MapaHTUYHUI) €HI0KApIUT,
IujaTtalliiHa KapaiomiomnaTisi, IpUCTIHKOBU TpoMmO,
reHeTUuHi 3axBoproBaHHs Toio [Essa H., 2021; Stroke:
Pathophysiology, 2021]. CyuacHi MmeToau npodinakTUKu
KapaioreHHoi eM0o0JIii 3 pO3BUTKOM illIeMiYHOTO MO3KO-
BOTO iHCYJIBTY BKJIIOUAIOTh MEIMKAMEHTO3HI BTpYYaHHS,
SIK-OT BUKOPUCTAHHSI aHTUKOATYJISIHTIB, Ta XipypriuHi
BTpPYYaHHS, SK-OT pajnioyacToTHa abJsIlisl Ta OKJII03is
npuaaTka JiBoro nepeacepasi. BipoBaaxeHHs y Meauy-
HY MpPaKTUKY NPSIMUX MepopaTbHUX aHTUKOATYJISHTIB
(ITOAK)) cyTT€BO 30iIBIINIO0 MOXKIUBOCTI €(PEKTUBHOI Ta

6e3nevyHol npodilakTUKK iHCYbTY y nainieHTiB 3 OII,
OJHaK A0ci 30epiraeTbcs nmorpeda migdopy onTUMaabHO-
0 JIiIKapChbKOTo 3aco0y y KOXXHOTO MallieHTa 3 ypaxyBaH-
HSM SIK KOMOPOiAHOCTI MallieHTiB, TaK i 0COOJMBOCTEN
IMOAK npu ix TpuBaniomy BukopuctanHi [Kato Y., 2024;
Yu M.Y., 2024].

Enokcaban — 1e mepopailbHUII 00OPOTHUIN IIPSIMUIL
iHridiTop pakTopa Xa, 3i MBUIKUM IIOYATKOM il, 11O 10-
csra€ IiKOBOI KOHIIEHTpallil B I1a3mi yepe3 1—2 roguHu
micis npuitomy [Zhang B., 2023; Poulakos M., 2023]. I1pu
MepopaibHOMY 3aCTOCYBaHHI 0iOMOCTYITHICTh enoKcabaHy
ctaHoBUTh 62 %, mepion HamiBBuBeneHHsT — 10—14 ro-
IvH, i 6;13bK0 S50 % 115010 3ac00y BUBOIUTHCS HUPKAMM.
He BUSIBIIEHO CYTTEBOTO BIUIMBY 1Xi Ha (hapMaKOKiHETH -
Ky enokcabany. EmokcabaH € cyOcTpaToM TpaHCTIOPTHUX
6inkiB P-riikomnpoteiniB (P-gp), i iforo KoHleHTpalist B
OpraHi3mi MiBUILYETHCS, KOJU OJHOYACHO MPUIMAIOTh-
cs iHrioiTopu P-gp, sIK-oT XiHinmH, Bepamamin abo mpo-
HenapoH [Lip G., 2014]. Enokcaban He mmoTpeOye pyTHH-
HOTO J1ab0paTOPHOTO MOHITOpPUHTY [Srinivasan S., 2021].
KonueHTpaitis enokcabaHy y miaa3Mi TiICHO KOpeIo€e 3i
30iJbIIIEHHSIM ITPOTPOMOIHOBOrO 4yacy Ta MiXKHapOIHOIO
HopMatizoBaHoro BifHouieHHs1 (MHB) i MeH1I010 Mipoto
3 aKTUBOBAaHUM YaCTKOBUM TPOMOOIJIACTUHOBUM 4acOM
[Lip G., 2014]. binbi HagiiHUM CITOCOOOM BUMipIOBaHHSI
KOHIIEHTpAllii eqokcabaHy € BU3HAUCHHS PiBHS (phaKkTopa
antu-Xa [Ruff C., 2015]. ¥rim, pesynbratu 1iux jabopatop-
HUX JOCHIIKEHb XapaKTepU3YIOThCS 3HAYHOIO Bapia0esib-
HICTIO, 1 iX BaJiTHICTh OJI1 pyTUHHOTO MOHITOPUHTY aHTH-
KOAaryJITHTHOTo e(peKTy enokcabaHy IOKU He MiATBepIKeHa
[Srinivasan S., 2021].

EdekTmBHICTb TO 6€3NneKa eAOKCA6aHY
Y BTOPUHHIN NPOIAAKTULLi iIHCYABTY
EdpekTusHicTe eAOKCAO6QHY

EnokcabaH € e(peKTUBHUM 3aCOO0M JIJIsI 3BHUKEHHS Py~
3UKY TPOMOOEMOOJIIYHUX YCKIaAHEeHb, 30KpeMa ileMiu-
HOTO iHCYJIbTY, Y naiieHTiB 3 PI1. Pe3ynbsraTu 10oCHiIKeHb,
y SIKUX TIOPiBHIOBaJIM eoKcabaH 3 BaphapuHOM, CBiT4aTh
PO CYTTEBE 3HMKEHHSI PUBMKY illIeMiUHUX TMO/iii y MalieH-
TiB, SIKi OTpUMYBaJIU JIiKyBaHHSI eokcabaHoM [Ivany et al.,
2022]. 3aranbHUIT BUCHOBOK CUCTEMATUYHMX OTJISIAIB KJTi-
Hivnux BunpoOyBanb ITOAK mopiBHsSIHO 3 BapdapuHOM 3
METOIO 3HMKEHHSI pU3UKY iHCYJIBTY Ta CUCTEMHOI eMOOJTil
y nauientiB 3 @I nonsirae y Tomy, mo ITOAK, 3okpema
eloKcabaH, He IOCTYIalThes BapdaprHy B €(peKTUBHOCTI
i 3HaUHO TepeBaxkaloTh ioro 3a 6e3nekoro [Lip et al., 2018;
Diener H.C., 2020].

Tabnuus 1. Kniniko-pagionoriyHi oco6mMBocTi kapaioemo60oniyHUX iHCYnbTiB

KniHiyHi nposieu

PanTtoBuin No4aToOK BOrHULLEBMX HEBPOJIOTIYHNX NOPYLUEHb
BiocyTHiCTb NOCTYNOBOro NporpecyBaHHs NPosiBiB

fBuiLLE «Bpaxatoyoro perpecy HeBposiorivHoro gediunty»
[MpuUrHiveHHsa cBiAOMOCTI Ha NOYaTKy 3aXBOPIOBAHHS
KopTukanbHi nopyLueHHs (adasis, reMiHernekT)

Bucoka 3aranbHa oujHka 3a wkanoto NIHSS

Tunogi pagionoriyHi
3HaxigKku

MacuBHUI KNMHONOAIOHWNI KiPpKOBUIA iIHPAPKT MO3KY
MHOXWHHI iIHDaPKTV MO3KY Y Pi3HUX CYAMHHUX BacenHax
O3Hakm OkNo3ii BENNKOI MO3KOBOT CyaMHN
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Tak, pesyabratu KiaiHidHoro BunpooyBaHHss ENGAGE
AF-TIMI 48 nponemMoHcTpyBaiu, 110 egoKcabaH y 103i
60 MT omMH pa3 Ha 100y CTATUCTUYHO 3HAYYIIEC 3MEHIIYE
PU3UK illeMiYHOTO iHCYabTY Y mauieHTiB 3 MI1, mo min-
TBEPIIKYE MOTO e(PeKTUBHICTD SIK 3ac0O0y 1Jis1 Tpodinak-
TUKU iHCyNbTY y manieHTiB 3 @I1 [Giugliano et al., 2013;
Murthy et al., 2017]. BaxximBo migkpecanTu, mo e(peKTUB-
HiCTh emokcabaHy 30epirajach y Mali€HTiB IicCJIsI iHCYIbTY
a00 TPaH3UTOPHOI illIEMiYHOI aTaKu B aHaAMHe3i, 1110 MaJIk
BUCOKMIA pU3MK MTOBTOPHOTO iHCY/ABTY. ¥ 1iJIOMYy MOPiBHSI-
HO 3 Mali€HTaMu, sIKi OTpUMYBaJii BapdapuH, y Malli€HTIB,
SIKi OTPUMYBAJIU JTIKYBaHHs efjlokcabaHoM 60 MT OIWH pa3
Ha JIeHb, OYyJI0 TOKYMEHTOBAHE 3MECHILIEHHSI PU3UKY:

— reMoparigyHoro iHcyasry — Ha 48 %;

— CMepTi Bill cepleBO-CYIMHHOTO 3aXBOPIOBAHHS —
Ha 2l %;

— TSDKKMX CEPIIeBO-CYIMHHUX Toii — Ha 16 %;

— yciX KiHLIEBUX TOYOK — Ha 17 %;

— KOMIIO3UTHOI KiH1IeBOi Touk# (cMepTh Big CC3/M1/
CE) — Ha 18 % [Rost N.S., 2016].

besnexka epaokcabaHy

OaHMM i3 KJIIOUOBMX aCIIeKTiB Oe3MeKu JIiKyBaHHsI aHTH-
KOaryJIsIHTaMU € pU3UK KPOBOTEY, OCOOJIMBO BHYTPIllTHbOUE-
perHUX KPOBOBWIUBIB. BinoMo, 1110 BapdaprH acoLitOeEThCS
3 MiIABUIIICHUM PU3UKOM BHYTPIlITHBOYEPEITHUX KPOBOBU-
nuBiB, Toai sik [TOAK, 30kpemMa efokcadbaH, MalOTh 3HAYHO
kpaiuii mpo@dine 6e3neku [Chao et al., 2016]. Pesynsrat
CUCTEMaTUYHUX OIJISIIIB CBiUaTh, 110 PU3UK BHYTPILLIHHO-
YepermHOro KPOBOBWJIMBY Y MALli€HTIB, SIKi OTPUMYIOTD JIi-
kyBaHHs [1OAK, € 3HaUHO HMKYMM, HiX Yy Mali€HTIB, SIKi
npuiimatoTs BapdapuH [Nielsen et al., 2019]. [1pu Bukopuc-
TaHHI eqoKcabaHy 3 METOIO IIEPBUHHOI Ta BTOPUHHOI ITpodi-
JIAKTUKY y KiliHiuHoMy BurnpooyBaHHi ENGAGE AF-TIMI
48 nopiBHSIHO 3 BaphapuHOM PU3UK BHYTPIllIHbOUEPETTHUX
KPOBOBMJIMBIB OYB HIKYMM Ha 59 i 43 % BianosinHo, i 11i Bi-
MiHHOCTI Oy/11 cTaTucTMYHO 3HauymMu [Rost N.S., 2016].

Pesynsratu o6cepBalLiiitHoro gociiakeHHs 6451 naiieH-
ta 3 OI1 y Jlanii (cepenniii Bik 72 poku, 40 % 400BIKiB),
cepen sikux 1772 orpumMyBaiu eqokcadan 60 mr 1 pa3 Ha JeHb
14442 npuitmanu BapdapyuH, CBITYMIN, 110 JIIKyBaHHS €10K-
cabaHOM acollil0BAIOCh 3i 3MEHILIEHHSIM PU3UKY CMEpPTi Bif
OyIb-sIKOI MPUYMHU Ha 35 % i pu LIbOMY He 301IbIIyBajIO
pusuky kpoBoted [Nielsen P.B., 2022]. OTxe, Ha CbOroaHi
€ TOCTaTHilA 00CsT HAyKOBUX MAHUX K 3 KJIiHIYHUX BUMPO-
OyBaHb, TaK i 3 peajgbHOI KJIiHIYHOI MTPAaKTUKH, 110 JOBOISThH
e(eKTUBHICTh Ta Oe3meKy emokcabaHy y mamieHTiB 3 OIT
[Srinivasan S., 2022; Zhang B., 2023]. JloBrorpuBajie cro-
CTEepeXXeHHS 3a MallieHTaMu, SIKi OTPUMYBAJIM JIiKyBaHHSI
enoKcabaHOM, BKa3y€e Ha HU3bKY YaCTOTY SIK ilIEMiYHUX iH-
CYJIBTIB, TaK i cepiio3HuX KpoBoTed [Scala 1., 2023].

OCO6AMBOCTI AIKyBAHHS €AOKCAGAHOM
B OKPeMUX rpyn Naui€HTiB

lavuieHTn AiTHbOro BiKy

Binomo, 110 y nitHix troneit yacrora OI1 i pusuK iHCYyIb-
Ty € BUILMMMU, HiXX B 0Ci0 MoJiomoro Biky. OTXe, OLliHIOBaH-
Hs Oesreku Ta epekTuBHOCTI JikyBaHHs [TOAK y narieH-
TiB IMOXWJIOTO Ta CTAPEUYOro BiKy Ma€ BeJIMKe 3HAYeHHS IS

KJIiHIYHOI MpakTUKK. Pe3yasrati KliHiYHOro BUMpPOOYBaH-
Hst ENGAGE AF-TIMI 48, y skoMy Opaiu y4acTh Oijibliie
Hix 21 000 mawieHTiB, MPOAEMOHCTPYBAIH, 1110 eTOKcabaH
He TIOCTYIa€eThesl BapdapuHy y 3arnobiraHHi iHcysTam abo
CHCTEMHiit eM0oJ1il B 0cib BikoM 75 pokiB i ctapiie. [Tpu Ji-
KyBaHHi eqoKca0aHOM Y 1Iiil cTapIiiil BiKOBiil TpyIli pU3UK
iHCY/IBTY OYB HIKUMM Ha 17 % TmopiBHSIHO 3 BaphaprHOM,
X0ua BiIMiHHOCTi He HOCSTIJIN PiBHSI CTAaTUCTUYHOI 3HAUY-
mocTi (BimHomeHHs Hebe3neku 0,83; 95% mosipunii iHTep-
Ban [[11] 0,66—1,04), 1o miarBepaxKye eheKTUBHICTb €10K-
cabaHy y JiTHIX mauieHTis [Kato et al., 2016].

PazoM 3 TUM cTapluii BiK aCOLIFOETbCS 3 MiABUILIE-
HUM PU3UKOM TeMOparivHMX YCKJIaJHEHb Ha TJi aHTH-
KOaryJastHTHOI Tepartii, 0COOJIMBO BHYTPIIIHbOYEPEITHUX
kpoBoBMIMBIB. 3rigHo 3 naHumMu ENGAGE AF-TIMI 48,
y MaIli€HTIB cTapiie 3a 75 poKiB IIpH JiKyBaHHI egoKca-
06aHOM PU3MK CEpHO3HUX KpoBOTeU OYyB Ha 17 % HUKINM
IMOPiBHSIHO 3 BUKOPUCTAHHSIM BapdapuHy, i 11i BiIIMiHHOCTI
BUSIBUINCH CTATUCTUYHO 3HAUYIIIMMU (BiIHOIIIEHHS HeOe3-
reku 0,83; 95% 110,70—0,99). BinmosinHo, BAKOPUCTAHHS
enokcabaHy 3aMicTh BaphapruHy TO3BOJUTh YHUKHYTH 73
BUIIAKiB BHYTPIillIHbOUEPEITHUX KpoBoBWwIUBIB Ha 10 000
nanieHTo-pokiB [Kato et al., 2016]. Bucoki mokazHuku 6e3-
MeKM 3aCTOCYBaHHS e0KcabaHy T03BOJISIIOTh PEKOMEH/TY-
BaTU 110ro M npoiIaKTUKU iHCY/IBTY y JITHIX JTIoAei i3
ITiIBUIIEHUM PU3UKOM KPOBOTEUI.

Bapro Bin3dHaunTH, 110 Yy JiTHIX HALIiEHTIB, 3 OIJISILY Ha
3HIDKEeHY (DYyHKIIiI0 HUPOK Ta MEHIIYy Macy Tija, JacTilie
BUKOPHCTOBYBaJIaCh 3HMXKEHA 103a enokcadbany — 30 mr 1
pa3 Ha neHb (41 % manieHTiB y Tpymi > 75 pokis). Lle mo-
3BOJIMJIO 3MEHIIUTHU PU3UK KPOBOTEU 0e3 BTpaTu Mpodiiak-
TUYHOI e(heKTUBHOCTI 111010 3ar00iraHHsI TPOMOOEeMOOTiY -
nuM noxiaMm [Kato et al., 2016].

MeXxQaHiyHWvi NpoTe3 cepLeBoro KAQrnaHa

V naui€eHTiB Mic/s iHCYJIBTY, sSIKi MalOTh MEXaHiYHUM
MpOTEe3 CEPLEBOTo KianaHa, Ijsl 3HUXKXEHHS PU3UKY T0-
BTOPHOTO iHCYJIBTY PEKOMEHIYETHCS JIIKYyBaHHS TEepO-
pasibHUMU aHTaroHictamu BiTamiHy K (ABK), sik-ot Bap-
(dapun, 3 ninrpumanasiM MHB y nianazoni Bix 2,5 no 3,0
[Otto C.M., 2020]. ITpore3yBaHHSI MiTpaJIbHOTO KJlarlaHa
I0B’sI3aHe 3 BUIIMM PU3UKOM iHCYJIBTY ITOPiBHSIHO i3 3a-
MiHOIO aOpTaJIbHOTO KJianaHa. JlonaBaHHS alleTUiIcailv-
JoBoi Kucaotu 1o ABK Moxe BUKOpUCTOBYBAaTUCH Y IPyIIi
Mali€HTIB 3 JyXe BUCOKUM CEPLEBO-CYAMHHUM PU3UKOM
[Otto C.M., 2020]. ¥V mauieHTiB 3 MeXxaHiYHUMU IPOTE-
3aMU KJamaHiB ceplisl MpuiioM mabiraTpaHy acolilO€EThCs
3 BUILMM PU3MKOM TPOMOOEMOOJIIYHUX Ta reMopariy-
HUX YCKJIaAHEHb MOPiBHSIHO 3 aHTAaroHictaMu BiTamiHy K
[Eikelboom J.W., 2013]. CrnieuiaibHUX KJIiHIYHUX BUTIPO-
oysanb iHmux [TOAK y wiii rpyri naiieHTiB He OyJi0, TOMY
npusHadyeHHI [IOAK mamieHTaMm 3 MeXaHiYHUMH IIpOoTe3a-
MM CEepLEeBUX KJallaHiB He peKoMeHmoBaHe [Shu L., 2023].

XPOHIYHQ XBOPOO6QA HUPOK

HupkxoBa HegocTaTHICTh 3HAYHO YCKJIAOHIOE MpOodi-
JIAKTUKY iHCYNIBTY y naiieHTiB 3 DIT yepe3 yuacTb HUPOK Y
BuBeneHHi 3 opraHiamy Bcix [IOAK. Ilporte nutoma yact-
Ka HUpKoBoro kjipeHcy mjis pizHux [TOAK cyrreBo Bin-

Tom 20, N° 7, 2024

www.mif-ua.com, http://inj.zaslavsky.com.ua 39



Oraaga / Review

N

Pi3HSIETBCS: SIKIIO IS JadiraTpaHy ejiMiHallisi CTAaHOBUTD
80 %, To mst enokcabany — 50 %, a Uit puBapoKcabaHy
Ta anikcabany — 351 27 % sinnosinHo [Kumar S., 2019].
3araJibHUM TiAXia MOJIsITae y pO3paxyHKy IIBUAKOCTI KITy-
00uKO0BOI (inbrpartii namieHTa 3a popmynoro Kokpodra —
Tonra i mpusnayenni [IOAK BimmoBimHO M0 iHCTPYKIIi.
Skio ctaHgapTHA 103a egokcabaHy ctaHoBUThL 60 Mr 1 pa3
Ha 100y, To ripu Maci < 60 KT, po3paxyHKOBIiil IIBUAKOCTI
K1y60uKoBoOi dinbrpartii 15—49 Mi1/xB a00 cymyTHLOMY 3a-
CTOCYBaHHi IOTYXXHOTO iHTibiTopa P-gp (LIMKIOCTIOpUH,
JIPOHEIAPOH, EPUTPOMILIMH, KETOKOHA30J1) peKOMEHIYETh-
csl IPU3HAUMTU 3HMKEHY 103y efnokcabany — 30 mr 1 pa3
Ha 100y. Xoua B KJliHiuHoMy BunipooyBaHHi ENGAGE AF-
TIMI 48 He OGpayii yyacTi mauieHTH 3 KJIipeHCOM KpeaTHHi-
Hy MeH1e Hix 30 mu/xB, enokcabaH y no3i 30 Mr 1 pa3 Ha
00y MOXKe OyTH 3aCTOCOBAHMH i TIPY OLIBIN TSKKIil popmi
XPOHIYHOI XBOPOOW HMPOK, KO IIBUIKICTh KITyOOUKOBOI
dinbrpanii cranoButh 29—15 Mi/xB [Giugliano R.P., 2013;
Connolly S.J., 2009].

O6car HaykoBUX (akTiB 1mono 3acrocyBaHHs [TOAK
NpU TSKKil Ta TepMiHaJIbHiIil HUPKOBIM HETOCTATHOCTI
3aJIMIIAETHECSI OOMEXEHUM. YTiM, pe3yJbTaTh BEJIMKO-
ro MeTaaHaJjli3y BKa3yloTh Ha Te, 10 y naiieHTiB 3 ®I1 ta
HUPKOBOIO HEJIOCTATHICTIO Pi3HOTO CTYIEHS TSIKKOCTI, SIKi
He JikytoTbes aianizom, [TOAK acoititooTbes 3 TomiOHM-
MM ab0 KpalluMU pe3yJibTaTaMy JiKyBaHHS TTOPiBHSIHO 3
BapdapunoM [Yao X., 2020]. Bignmosimno, [TOAK moxHa
BBaXKaTH TEPILOIO JIiHI€IO JIIKyBaHHS 3 METOIO Tpodilak-
THKM iHCY/IbTY Y manieHTiB 3 DI, SKIo iX IMBUAKICTh KIIy-
060YKOBOI (hiJIbTpallil CTAHOBUTH HE MEHIIE HixX 15 MJI/XB.
VY TepMiHaNIbHIll cTamii XpOHiIYHOI XBOPOOU HUPOK, KOJIU
pPO3paxyHKoOBa MIBUIKICTh KIIyOOUKOBOI (hiJibTpallii HUXKYE
3a 15 mu/xB, citig BukopuctoByBatu ABK.

TPoOMO6 y AiBOMY LUAYHOYKY YU AiIBOMY
nepeacepaAi

Tpomb6 y niBomy 1utyHouky (JILL) € cepitozHum yckiama-
HEHHSIM Y TalieHTiB micias iHdapKTy Miokapaa Ta/abo 3
CEPILEBOI0 HEIOCTATHICTIO 3 HU3bKOIO (PPAKIIi€I0 BUKUITY.
PesynbsraTti MeTaaHastisy CcBiguaTh, 1110 HasIBHICTb TPOMOIB y
JIL mipr3BOANTSE IO 3HAYHOTO ITiABUIIECHHS pU3NKY iHCYJIb-
Ty a00 cucTeMHOI eM0otil (BigHOLIEHHS 1aHCiB 5,45; 95%
A1 3,02—9,83) [Levine G.N., 2022]. ITicas nosiBu TpoM-
0iB BigOyBa€eThcs MocTynoBe pemoaeatoBants JILI yepes
BKJIIOUEHHST TPOMOIB y TiMOKiHETUYHUM CErMEHT CTiHKU.
YacoBuii mpoOMiXKOK, MPOTSATOM SIKOTO BiIOyBa€eThCs 1ieit
npoliec, TOUYHO HEBIAOMMIA, ajie pe3yabTaTu MOCHiIKEeHb
BKa3yIOTh Ha 3HUXEHHSI pU3KUKY iHCYJIBTY a00 CUCTEMHOT
eM0oJtiil IpuOIM3HO Yepe3 3 Micsii. 3acToCyBaHHS IEepoO-
paJbHUX aHTUKOAryJsHTIB (30kpeMa, ABK) acouitoeTs-
¢S 31 3HAUHUM 3HUXKEHHSIM PU3UKY TPOMOOEMOOTIUHUX
ycKJIaaHeHb (BigHomeHHs maHciB 0,14; 95% 1 0,04—0,52)
[Levine G.N., 2022]. Iani mono Bukopuctants [10OAK 3a
HassBHOCTI TpombOa y JIIII 3anuiaoThbesl CynepewIMBUMMU.
OcTaHHS KJIiHiYHa HacTaHOBa AMepPUKAHCBHKOI acolialii
cepiiss/AMepUKaHChKOI acouialii iHCYJIbTy PEKOMEHIYE
nauieHTam micias iHeyapTy 3 TpomOoM y JILI npusnavyaTu
nikyBaHHs ABK a6o I[TOAK mnipoTsirom 1moHaiimMeHiie 3 mi-
cauiB [Kleindorfer D.O., 2021].

[Mpu ®IT TUTIOBUM MiclieM YTBOPEHHS TPOMOIB € TIpU-
IIaTOK JIiBoro mepencepas. [lomioHo mo iKyBaHHS TPOMOIB
y JILI, moxu 3i0paHo HEAOCTATHHO AAHUX IIOMO 3aCTOCY-
BaHHs [TOAK mis nikyBaHHS TpOMOIB y IPUIOATKY JIiBO-
ro nepeacepas. I[Ipu TpomOi y mpumaTKy JiBOro mepem-
ceplsl peKoMeHIoBaHe JiKyBaHHs 3a goromoroo ABK
(MHB = 2,00-3,0) abo [TOAK npotsrom mioHaimMmeHIie 3
Micsiis [Shu L., 2023].

Toom603 rAnbokunx BeH Ta TPOM60eMO0oAis
AereHeBoi aprepii

[Ticns Toro, K pe3yabTaTH IOMNEepeaHiX AOCTiIXEeHb
BKa3aJM Ha MOTEHIIiiHY KOPUCTb eoKcabaHy Mpu TPOM-
603i mnbokux BeH (TT'B), Oya npoBegeHa HU3Ka KJTiHiu-
HUX BUIIPOOYBaHb LIbOTO 3aCO0Y /IS TPUBAJIOTO JIIKYBaHHS
TpoMOoeMOOJIiYHNX 3aXBOpIoBaHb [Srinivasan S., 2023].
Hocnimxennst Hokusai-VTE 6yno Benukum (N = 8240)
MOIBIMHUM CIIINM KJIiHIYHMM BUIPOOYBaHHSIM €IOKCa-
0aHy NOPiBHSIHO 3 Bap¢apuHOM (IIicJIsl TOYaTKOBOI Tepa-
nii remapuHoM) y sikyBaHHi TT'B Tta/abo TpomboeMobotii
nereHeBoi aptepii (TEJIA). I1pu BukoprucTaHHi BOPOIOBXK
3—12 MicauiB emokcabaH He MOCTyIaBcs BapdhapuHy
3a e(peKTUBHICTIO 1 3Hauylle MepeBaxkan 1oro 3a 6esme-
Kolo (BimHomeHHst Hebe3neku 0,81; 95% M1 0,71—0,94;
P = 0,004) [Hokusai-VTE Investigators, 2013]. OcrtaHHi
KJIiHIYHiI HacCTAHOBU AMEPUKAHCHKOI KOJIEeTii TopaKaabHUX
JlikapiB peKoMeHIyoTh HagaBaTu repesary [TOAK mepen
ABK nipu nikyBanHi Bcix TumniB TI'B Ta/a6o TEJIA, o He
MoB’s13aHi 3i 3nosgkicHumu nyxauHamu [Kearon C., 2016;
Stevens S.M., 2021].

BHYTPILLHbOMO3KOBUI KPOBOBUAMB

BuzHaueHHs onTUMaIbHOTO Yacy JiJisl ToYaTKy abo mpo-
JIOBXKEHHST aHTUKOATY/ISIHTHOIL Tepallii IicJIsi BHYTPilllTHbO-
Mo3koBoro kpoBoBuauBy (BMK) € ckiianHuM 3aBnaHHIM
yepe3 HeoOXiAHICTh 30aJaHCyBaHHS PU3MKY MOBTOPHUX
KPOBOTEY i MpOodiTaKTUKU TPOMOOEeMOOTIYHUX YCKIaAHEHD
[Shu L., 2023].

Y peTpocreKTUBHOMY JIOCJIiIKeHHI, MPOBEJEHOMY B
ITiBnenniit Kopei, O0ys0 mokaszaHo, 110 BiTHOBJIEHHS aH-
TUKOATYJISTHTHOI Teparii yepe3 6—8 TukHiB miciast BMK
ACOILIIOETHCS 31 3HMZKEHHSIM PU3UKY CMEPTHOCTI Bim ycix
MPUYUH Ta 3HUXKEHHSIM PU3UKY TSIXKKUX TPOMOOTUUHUX i
reMopariuHux yckiaagHeHb [Moon et al., 2022]. B iHmmomy
NOCiKEHHI 0YJ10 BCTAHOBJIEHO, 1110 BiIHOBJIEHHS MPU-
3HAYEHHS aHTUKOATYJISTHTIB Y JiKyBaJbHil 1031 MEHII HixX
yepe3 2 TvxHi micas BMK y nauieHTiB 3 MexaHiYHUMU
MpoTe3aMM KJallaHiB ceplls OyJIo MOB’SA3aHO 3 IiJBUIIE-
HUM PU3UKOM TreMopariyHux yckjamHeHb [Kuramatsu
etal., 2018].

OcTtaHHi pekoMeHaalii AMepuUKaHCHKOI acoliaiii
ceplsi/AMepuKaHChKO1 acouianii iHcynbry mono BMK
pansaTh 3BaXKUTH pu3uK moBropHoro BMK Ta xopucts Bin
npodinaktuku TITB/TEJIA nmicngs BMK, a takox Bpa-
XOBYBaTU PO3Mip reMaTOMM Ta BiK IallieHTa MpU BU3HaA-
YEHHI ONTUMAJIbHOTO Yacy IS MOoYaTKy aHTUKOATYJISiT
[Kleindorfer D.O., 2021]. Skmo npuunaun BMK 3po3sy-
Mini (HarpuKkian, HeIOCTaTHIi KOHTPOJIb apTepiaibHOT
rinepreHsii) i yCyHyTi (OCSTHYTO HaliiHOTO KOHTPOJIIO
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aprepiajibHOI rinepreHsii), y naiieHTis 3 ®I1 gikyBaHHS
[TOAK 3 MeTo10 mpodiTaKTUKU iHCYJBTY MOXe OYTH pO3-
rnoyaTe Yu MOHOBJIEHE Yepe3 4—8 TUXKHIB BiJl MOYaTKYy 3a-
xBoptoBaHHs [Steffel J., 2021].

KoAu cAip po3noynHaTn

a60 NPOAOBXYBATU AIKYBOHHS
€AOKCOOAHOM MiCA4 iLLeMi4YHOro
IHCYAbTY?

IIpu imeMiuHOMY MO3KOBOMY iHCYJIBTI BAaXJIMBUM (haK-
TOPOM, SIKWI CJIifi BpaXOoBYBaTU MpY BU3HAUYEHHI yacy Io-
4aTKy UM MOHOBJIEHHS JIIKyBaHHS MepOpPaIbHUMU aHTUKO-
aryJsiHTaMM, € pU3MK reMopariayHoi TpaHcdopmariii. Puzuk
MOBTOPHOTO iHCYJIBTY € HAMBUIIIMM ITPOTSTOM TEPIINX THIiB
mic/s KapaioeMOOJIiYHOTO iHCYJIBTY, TIPOTE KOPUCTD BijJl aH-
TUKOAryJIsILii MOxKe OyTH HiBeJIbOBaHa 3HAUHOO TeMopariy-
Holo TpaHcdopmatieto iHapkTy [Seiffge D.J., 2019].

IIpuitom aHTUKOATYJISIHTIB MOXXHA BiTHOBUTHU PaHiIlIe
Y pa3i BUCOKOTO PU3UKY TPOMOOEMOOIYHIX YCKIaTHEHD,
SIK-OT MEXaHIYHMI KJIaIlaH ceplis, TpoM0odiis, moB’a3aHa
3i 3I0IKICHUMU TTyxJruHaMu, TpomO y JII, mpucTtpiii mry4d-
HOro KpoBoobiry, TpoM6 y JiiBomy nepeacepai, TEJIA a6o
HEIllOJaBHO IepeHeceHuil iHgapkT miokapnaa [Lee M.J.,
2017]. Pe3ynbraTi OCTaHHiX IOCHiIXEeHb CBiT4yaTh, 110
BiZTHOBJIEHHSI TIpUIIOMY aHTUKOATYJISIHTIB BIIPOJOBX 4
JIHIB ITiCJIS ieMiYHOTO iHCYIbTY, MoB’sa3aHoro 3 PI1, He
MPU3BOAUTH J10 TiJABUIIIEHOTO PU3UKY CEPHO3HOI KPOBO-
Tedi, ajie 3MEHIIYE PU3UKHU IOBTOPHUX TPOMOOeMOOJIiit
[Kimura S., 2022]. ¥ kiniHiuHilf HacTaHOBI AMEpUKaHCHKOL
acouiatii ceplst/AMepUKaHChKOI acoLiallii iHCYJIBTY PeKO-
MeHmoBaHo po3rnouary JikyBaHHs [TOAK y mamienTis 3 @I
Ta ilIEMIYHUM iHCYJIBTOM Y TTPOMIKKY MixX 4-M Ta 14-M qHEM
Bin rmoyatky 3axBoproBaHHsi [ Powers W.J., 2019]. Pesynsratn
KiiHiuHoro BunpoOyBaHHs1 ELAN cBigumiu, 110 y naitieH-
1iB 3 DIT panHiit moyarok JikyBaHHst [TOAK € Ge3reuHum i
JTO3BOJISIE CYTTEBO 3MEHILIUTH PU3UK MOBTOPHUX KapaioeM-
OoJTiuyHUX iHCYNIBTIB Y paHHboMY Tiepioi [Fischer U., 2023].

OTxe, pillleHHS IPO Te, KOJIU ITOYMHATH JIiKyBaHHSI
TTOAK a6o ABK micist imeMidHOTO iHCYJIBTY, YXBaTIOEThCS
IHIMBIIYaJIbHO Y KOXKHOMY BUIIAJKY 3 YPaXyBaHHSM PU3UKY
MOBTOPHOTIO KapaioeMOOIiYHOTO iHCYJIBTY Ta FeMOpariyHux
YCKJIaHEHb, 1110 3aJIEXKUTh Bil po3Mipy iH(hapKTy MO3KY Ta
cTyrneHs remopariuHoi Tpancgopmariii [Shu L., 2023].

BuUCHOBKM

EnokcabaH € eeKTMBHUM Ta O€3MEeYHUM JTiKapChKUM
3aCc000M JI7151 IEPBUHHOI Ta BTOPMHHOI MPOGiIaKTUKH ille-
MiuyHMX iHCYJIBTiB y nauieHTiB 3 @I1. Pe3yabratu KIiHIYHUX
BUMPOOYBaHb Ta JOCTIIKEHb peaIbHOI KJIIHIYHOI MpaKTh-
KU TIPOJIEMOHCTPYBAJIM BaXXJIMBI TlepeBaru eaokcabaHy Io-
piBHsHO 3 ABK, sik-oT BapdapuH. 30Kpema, y BeTUKOMY
(N = 21 105) kniniunomy BunpoOyBaHHi ENGAGE
AF-TIMI 48 enokcab6an y nauieHTis 3 MI1 Ta BUCOKMM pu-
3UKOM IHCYJIBTY He MOCTYITaBcsl BapdapuHy 3a e(eKTUB-
HICTIO i 3MEHIIIyBaB PU3HUK ilIEMiYHOTO iHCYabTY Ha 21 %,
1110 BKa3y€ Ha poJib €A10KcabaHy SIK OMHOTO 3 IPOBITHUX JIi-
KapChKUX 3ac00iB 1151 mpodinakTuku iHcynsty [Giugliano
et al., 2013]. ¥ ubomy KiaiHiuHOMY BUIpoOyBaHHi 5973
(28 %) yyacHUKIB MaJIv iIIEMiYHUI iHCYIBT a00 TpaH3M-

TOpPHY illIEeMiYHy aTaKy B aHaMHe3i, i il MiArpyIi naieHTiB
yacToTa KapaioeMOOJIiUHMX iHCYJIBTIB i CEpiO3HUX KPOBOTEY
Ha TJIi JIKyBaHHSI eoKcabaHOM Ta BapdapruHOM CYTTEBO He
BiJIPi3HSIACH, 1110 3aTBEPANJIO 3a eOKCA0aHOM MiCIIEe OTHOTO 3
ONTUMAJIEHUX 3aC00iB /11 BTOPMHHOI ITPOMIIAKTUKI IHCYIIETY
y nawienTis 3 DI1 [Diener et al., 2020]. BaxuBoto nepeBaroro
enokcabany rnopiBHsHO 3 ABK € cyTTreBe 3HIDKEHHST pU3u-
Ky BHYTpillIHbOUEpermHuX KpoBoBuauBiB [Chao et al., 2016].

Ha cboronHi HakKONMMYeHO AOCTaTHilA 0OCAT HAyKOBMX
(akTiB, 1110 cBimyaTh PO Oe31eKy Ta e(PEeKTUBHICTb €T0K-
cabaHy sK y 3arajibHili MOIMYJISLii, TaK i B OKPEMUX I'pyIax
TMAallieHTIB 3 BUCOKUM PU3MKOM IHCYJIBTY Ta TeMOpPaTiYHUX
YCKJIaIHEeHb, 30KpeMa B 0ci0 BiKoM 75 pokiB i crapiie Ta
MMAIli€HTIB i3 TOMiIpHOIO Ta TSZKKOIO XPOHIYHOIO XBOPOOOIO
HUMPOK, a TakoX y maiieHTiB 3 TT'B Tta/a6o TEJIA. Yrtim,
y OesIKMX KaTeropiil MmalmieHTiB, 30KpeMa 3 MeXaHiYHUMU
MpoTe3aMy CeplLIeBUX KJIallaHiB, TOMipHUM a00 TSXKKUM
CT€HO30M MiTpaJIbHOTO KjallaHa Ui BHYTPillTHbOCEPLIEBUM
TpOMOOM, aHTUKOATYJISTHTAaMU BUOOPY 3ayininaloThest ABK.

PilieHHs npo novyarok abo BiHOBJIEHHS JIIKYBaHHSI aH-
TUKOATyJISTHTAMM MiCJIsl ilIeMiYHOTO iHCYJIBTY Y Malli€HTIB
3 OI1 mae Oyt iHAMBiAYyaIbHUM. Y paHHBOMY I1epiozi 3a-
XBOPIOBaHHSI, 3 OMHOTO OOKY, Ma€ Miclle HAMOIIBIINIA pr-
31K MOBTOPHOTO KapaioeMOOIIYHOTO iHCYJIETY, a 3 iHIIIOTO
0OKY, € BUCOKMI PU3MK TeMOopariyHoi TpaHcgopMallii, o
MO€ HiBEJIIOBaTU TepeBaru JiKyBaHHS aHTUKOATYJIsiH-
Tamu. ONTUMaNbHUM Yac MoyaTKy JIiKyBaHHS 3aJIEXXUTh
Bil po3Mipy iH(dapKTy MO3KY, CTaHy IalliEHTa Ta PU3UKY
YCKJIaIHEHb, aJle 3aBXIU CJIi[i pO3MOYNHATH JIIKYBaHHS 10
BUITMCKM TIallieHTa 3 JIikapHi i HanaBatu niepeBary [TOAK
nepen ABK. Xopomre cniBBiTHOIIEHHST JOCTYITHOCTI Ta
SIKOCTi pOOUTH eT0KCabaH OTHUM 3 HalKpalux JiKapChbKUX
3aco0iB [/Is1 TPUBAJIOTO MPOMITAKTUYHOTO JIIKyBaHHSI Talli-
€HTIB B YKpaiHi.

Konduaikr intepeciB. IOpiit ®iomin oTpumyBaB ro-
HoOpapu 3a BUCTyNM Bin kommnaniii Pfizer, Boehringer
Ingelheim, Bayer, Takeda, Egis Ta « KuiBcbKuii BiTaMiHHUIA
3aBOJI». [HIII aBTOPU 3asIBJISTIOTH PO BiICYTHICTh KOH(JTIK-
Ty iHTEpeciB.
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Efficacy and safety of edoxaban in patients with cardioembolic stroke

Abstract. Ischemic strokes due to cardiogenic embolism are asso-
ciated with an increased risk of death or permanent disability, which
emphasizes the importance of their prevention. Edoxaban is a Xa
inhibitor that is widely used globally as a new oral anticoagulant to
prevent thromboembolic complications in patients with atrial fibril-
lation and an increased risk of stroke. The purpose of this review
is to summarize data on the efficacy and safety of edoxaban in the
secondary stroke prevention. The literature review was conducted
using PubMed and Medscape databases to search for publications
on clinical trials and clinical guidelines on oral anticoagulant treat-
ment for stroke prevention. The results of clinical trials show that in
patients with atrial fibrillation, edoxaban is non-inferior to warfarin
in efficacy for primary and secondary stroke prevention, but com-
pared to warfarin, edoxaban treatment is much safer (significantly

reduces the risk of serious bleedings, including intracranial ones).
The safety profile of edoxaban makes it one of the best drugs for the
treatment of elderly patients and those with chronic kidney disease.
In general, the results of recent clinical trials indicate that in car-
dioembolic stroke due to atrial fibrillation, the early initiation of
treatment with direct oral anticoagulants is safe and reduces the risk
of recurrent embolic events. Timely determination of the etiological
subtype of ischemic stroke, in particular the detection of paroxys-
mal atrial fibrillation, and consideration of individual patient char-
acteristics are the key to an optimal secondary prevention strategy
that minimizes the risk of recurrent brain damage and improves the
quality of life after stroke.

Keywords: cardioembolic stroke; stroke prevention; atrial fibrilla-
tion; direct oral anticoagulants; edoxaban; efficacy; safety
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' \bBIBCBKV HALIOHQABHUA MEANYHUN YHIBECUTET iMEHI AQHUAQ [QAMLBKOrO, M. /\bBIiB, YKpQiHa

2KHIT «/\bBIBCbKE TEPUTOPIAABHE MEANYHE 06 EAHAHHS «bAraTonpPOGIABHQ KAIHIHHQ AIKQHST IHTEHCUBHX
METOAIB NiIKYBAQHHSI TQ LUBUAKOT MEANYHOI AOMOMOMA», M. /\bBIB, YKpQIHO

MocTTPABMATUYHUIN CTPECOBUN PO3ACA | METAOOAIYHNN

CUHAPOM: POAb AesKUX 6ioPAKTOPIB Y AIKYBOHHI

Pestome. ITocmmpasmamuunuii cmpecosuii poznad (IITCP) i memaboaiunuii cunopom (MC) uacmo € komop-
OIOHUMU 3aX80PIOBAHHAMU | MAIOMb CRIAbHI Hellpobiono2iuni ma KainiuHi 03HaKu. 30Kpema, pe3yibmamu mema-
ananizie ceiduamo npo Ginvuy nowupernicmo MC y nayicumie 3 IITCP nopiensano i3 3aeanbHoi0 NONYAAUIETD.
Boonouac IITCP makooc € gidomum gpakmopom puzuxy MC. Lleii 36ie moxcHa uacmkoeo NOACHUMU 3AAY4eHHAM
CRINbHUX NAMO2EHeMUYHUX MEXAHI3MIG, XapaKmepHux 0as 000x cmanie. Hedocmammue cnoxcusanns ma deivum
oKpemux bioghakmopie, 30Kpema mikpoesemermie (8imaminie i 0CHOGHUX MIHEPANia), 08 A3y i3 NIOGUUEHUM
pusuxkom MC, yykposoeo diabemy 2-e0 muny, cepueso-cyOUuHHUX 3aX680PIOBAHb, a 00MPUMAHHS iX pizionoeiuHoeo
8Micmy 6 opeaizmi 3HudCye uyeil puzux. Xapuogi 000asKu 3 negHUMU OIODaKmopamu mMoxcyms Oymu KopucHu-
MU, K 00n08HeHHs 00 mpaduyitinoi mepanii, ons npogiraxmuxu ma nikyeanns [ITCP i wacmo komopbioHoeo
MC, ockineku [ITCP i MC uacmo nos’azani i3 cucmemuum deiyumom Husku diogpaxmopie. lleii 0oens0 mae
Ha memi 062060pumu poas okpemux biogakmopie, 30kpema a-ninoeeoi kucaomu, eimaminy B /6enpomiaminy,
L-kapnimuny i auemun- L-kaprimuny, -3 nosineHacuueHux JCUpHuX KUciom, K6epuemuHy, MaeHit, 8imaminie
Di E, noaighenonis, y npopinaxmuyi/nixysanni komop6ionoi namonoeii IITCPi MC, a makooic npoananizyeamu
HO8I meHdenyii ma Hanpamku maiudoymuix docaioxcens. Tlouyk nposoduécs 6 Scopus, Science Direct (6id Elsevier)
i PubMed, exarouno 3 6azamu danux Medline. Bukopucmani ka0408i c108a «<nocmmpasmamusHuil cmpecosuil
PO31a0», «MemaboniuHUil CUHOpOM», «biopakmopu». JI1s 6Us6AeHHS pe3yabmamie 00CAi0NCceHHs, K He 80an0cs
BHAUMU Nid 4ac OHAAUH-NOWLYKY, BUKOPUCIOBYBABCS PYUHULL NOuLyK Gibaioepagii nyoaikauiil.

KirouoBi cyioBa: nocmmpaemamuunuii cmpecosuii pozaad; memaboaivnuii cundopom; 6iogaxmopu; 0enso

aimepamypu

Bctyn

3HavyHa yBara OCTaHHIM Y4acoM MPUIIISIEThCS MOLTYKY
i BCTAaHOBJIICHHIO OCOOJIMBOCTEI B3a€EMO3B’SI3KiB MiXX Me-
Ta0OMIYHUMU AUCHYHKIIIIMU Ta IICUXIYHUMM po3jIagaMu
[1], 30Kpema MOCTTpaBMAaTUUYHUM CTPECOBUM PO3JIaI0OM
(IITCP), saxuit MoxXe CTAaHOBUTHU TPYNY PU3UKY 3 TOUKU
30py MeTabOoJIiYHUX IOPYIIEHb Ta CePLIEBO-CYIMHHUX 3a-
xBoptoBaHb (CC3) [2]. [TpoGiema MeTabOTiYHOTO CUH-
npomy (MC) B nmauienTiB i3 [ITCP Bukiukae Bce Oinbiiry
3alliKaBJIEHICTb, 1110 3yMOBJICHO ITiJIBUILIEHOIO BPa3JIUBiCTIO
10 MEeTa0OIIYHUX TOPYILIEHb MPU Pi3HUX TICUXIYHUX PO3-
nanax. Pe3ynabraty HU3KM MeTaaHalli3iB CBiTYaTh PO 3HA-

yHUi1 3B 130K MC, oxwupinnsg ta [ITCP [3]. MC i ITTCP
YacTO MalOTh CITiJIbHI HeMPOOioJIOTiuHi Ta KITiHIYHI 03HAKK
[4]. Lleit 30ir MoXXHA YaCTKOBO MOSICHUTH CITUIBHUMU T1aTO-
FeHETUYHMMU MEXaHi3MaMu, XapaKTepHUMU 7151 000X cTa-
HiB, SIKi 3aJIy4eHi 10 PO3BUTKY HECIIPUSITIMBUX CEPLIEBO-
CYAMHHUX NOMii, MoB’a3aHuX i3 MC Ta moripiieHHsIM KJTi-
HigHoro repe6iry ITTCP [5, 6]. IcHye mocTaTHST KiJIBKiCTh
JOKa3iB, 110 MiATBEPIXKYIOTh MPUYETHICTh TTpO3analbHUX
LIJISIXiB 10 PO3BUTKY Helipo3anajaeHHs i 6e31mocepeHboro
ypaxkeHHsI HepBOBOi TKaHUHU. OnHaK Bce Oiblle T0Ci-
HUKIB IPUIYCKAIOTh, 110 HEMPOTIiadbHi KIITUHU DYHKIIi-
OHYIOTH SIK CITOJIy4yHa JIaHKAa MiX OKCUJIAaHTHUM CTPECOM
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(0CQ) i Helipo3anaJbHUMU TIpoliecaMu. 30KpemMa, OKCU-
NAHTHE MOIIKO/KEHHS TJ1i1 CIIpUsIE HAAMIPHINA MPOmyKILil
Mpo3anajJibHUX IUTOKIHIB, SIKi BIUIMBAIOTh HA PELIENITOPU
MeMOpaH HEpPBOBHUX KJIITMH i, OTXe, aKTUBYIOTb Ipo3a-
MaJIbHI IJISIXM, BUKJIMKAIOTh Helipo3anaynieHHs |7, 8]. Kpim
TOTO, TIpoIeMOHCTpoBaHO 3B’ 130K Mix IITCP, incyniHOBOIO
pe3uctenTHicTIO (IP), cicTeMHM XpOHIYHMM 3amajeHHSIM
HU3bKOI iHTeHcuBHOCTI (X3HI), 3HMKEHHSIM KiJIbKOCTI KO-
niii MitoxonapiansHoi JIHK i mpurHiveHHSIM MeTUIIOBaH-
Hs1 JIHK reHa ritokKoKopTUKOIIHUX pelienTopis [9].

HiarHo3 TITCP rpyHTyeThCs Ha BIUIMBI TpaBMU Ta
CUMIITOMaX HaB’S3JIMBOTO TOBTOPHOTO TEPEXUBAHHS,
YHUKHEHHS Ta CKYITYEHHsI HeraTUBHMX 3MiH Y Ti3HaHHI,
HacTpoi Ta 30ymkeHHi [10]. Lli kpuTepii HeJlerko BU3Ha4YM-
T 00’ EKTUBHO, i BOHM HE BPaXOBYIOTh 0i0JIOTiIYHI pOo3Jiaau,
mo jexath B ocHoBi IITCP. Lle ycknagHioe ¢apmakoio-
rigyHe JIiKyBaHHS, OCKIbKM He BU3HA4YeHi YiTKi Oioximiu-
Hi «MimeHi» mist ¢papmakoreparnii. KpiMm Toro, cyyacHuii
crangapt JikyBaHHs [ITCP — cenekTuBHi iHribiTOpu 3BO-
POTHOTO 3aXOILJIEHHSI CEPOTOHIHY — Ma€ OOMexXeHy edek-
TUBHICTB [11].

HenocratHe crnoxXuBaHHsS Ta JedillUT OKpeMHX 0io-
dakTOopiB, 30KpeMa MiKpOeJIeMEeHTIB (BiTaMiHiB i OCHOBHUX
MiHepaJliB), OB’ SI3yIOTh i3 MiBUIIIEHUM pu3ukom MC, 11y-
kpoBoro miabdery (LIJ1) 2-ro Tumy, CC3, a goTpuMaHHS iX
(i3i0JIOriYHOTO BMICTY B OpraHi3Mi 3HIDKYE Lieil pu3uK [12].
Xap4oBi 100aBKHU 3 IEBHUMHU 0i0(haKTOpaMy MOXYTh OyTH
KOPUCHUMM, SIK TOTIOBHEHHS A0 TPAAULIiHOI Tepartii, IJIs
npodinaktuku Ta JikyBaHHs ITTCP i yacto koMopOigHOro
MC, ockinbku IITCP i MC yacto noB’s13aHi i3 CUCTEMHUM
nediuuTom HU3ku 6iodakropiB [13]. OgHak edekTuB-
HICTh MPUYMHHO-HACTIAKOBUX METOAIB MPODiTaKTUKH i
nmikyBaHHsI KomopOigHux [TTCP i MC obmexena. Takum
YUHOM, TTOTpeda B HOBUX METO/IaX KOPEKIIii MeTaboJIiYHUX
MOpYIIeHb 3aJIUIIAEThCS HE3aaoBoeHot0. Lleit orsan Mae
Ha MeTi 0OTOBOPUTH POJIb OKpeMHUX 0i0(haKTopiB y Ipodi-
JIaKTH1Li/7iKyBaHHI KomopOiaHoi natojorii [ITCP i MC, a
TaKOX IMpoaHaji3yBaTy HOBi TEHACHIIIi Ta HAIIPSIMKU Maii-
OYTHIX TOC/iTXKEHb.

1. MocTTpaBMATUYHWIA CTPECOBUM
PO3AQA | METAGOAIYHUNA CUHAPOM

IITCP, 3rinHo 3 Kputepigmu «J/liarHOCTUYHOTO i
CTaTUCTUYHOTO TMOCIOHMKA 3 TMCUXIYHUX pO3JaliB»
(Diagnostic and Statistical Manual of Mental Disorders,
DSM), oxkpiM ¢i3nyHUX TpaBM, YaCTO CYIIPOBOIXKYETHCS
CC3, MC, 11 2-ro Tumy, aBTOiIMyHHUMU 3aXBOPIOBAHHSI-
MM i, AMOBipHO, «IIPUCKOPEHUM O0iOJOTiYHUM CTapiHHSIM»
[10]. HakonuueHi pe3yabTaTu JOCHiIXKEeHb CBiqYaTh, 110
npu [TTCP criocrepiratoTbcst B3a€MOMNOB’ sI3aHi MOPYILIECH-
Hs1 MeTaboi3my, aktuBallis npoieciB X3HI Ta MiToxoH-
npianbHOi nuchyHkiii [11]. Otxe, [ITCP e cucteMHum
3aXBOPIOBAHHSIM, a HE JIAIIE TPOSIBOM HEBPOJIOTIYHUX
posnanis [11, 14]. E. Wolfet al. (2016) noBinoMisitoTh, 1110
IITCP npornosye MC, sikuii, y CBOIO Yepry, IIOB’sI3aHUI 31
3MEHIIEHHSM TOBIUIMHU KOPU FOJIOBHOTO MO3KY, i TilIIN
BUCHOBKY, 1110 «[1TCP migBuiilye pu3uk KapaioMmeTadoriu-
HOI1 maToJiorii Ta HelipoaereHepaltlii. Lle Bukiukae 3aHe-
MOKOEHHS, OCKIJIBKM TaKi Mali€HTU MOXYTb MepeadyacHO

CTapiTu i HapaXxaTucsl Ha PU3UK 3HAYHOTO TOTipIIeHHS
CTaHy 370pOB’Sl Ta KOHTITUBHUX (GyHKIIiK» [15]. OgHak
TaKi KOMOpPOiIHI 3aXBOPIOBAHHS PiIKO CTAIOTh MpeaMe-
TOM TepaIleBTUYHOTO BTpydyaHHs. Pi3Hi 6ionoriuni cucre-
MU Ta MPOLIECH, SIK-OT rinoTajaMo-TinogizapHo-agpeHa-
JIoBa Bich, BeretatuBHa HepBoBa cuctema, OC, X3HI Ta
MiKpo0ioM, 3a3HaOTh MoaudiKallili i 3MiH, KOJIU CIIpaBa
noxoauthb 10 I[ITCP; ock yoMmy LiiibOBa Teparisi 3HAYHO
TOJIETIIIYE CUMITTOMHU Y MALli€EHTIB 3 LIUM po3ianoM. Takum
YUHOM, 1ie o3Hayvae, 10 [ITCP He oOMeXyeThCsl Ticuxia-
TPUUHOIO chepolo i MOTOo il pO3TIIIaTh SIK CUCTEMHUI
ctaH [16]. CucteMHi GioximMiuHi maTodiziogoriuni 3py-
IIEHHST MOXYTb CIIPUSITU SIK COMaTUYHUM KOMOPOiTHUM
3aXBOPIOBAHHSM, TaK i OCHOBHUM TCUXiaTPUUHUM CUMII-
tomaM [ITCP, ockiabku BOHM TiCHO MOB’sI3aHi 3 (DyHKIIi-
OHYBaHHSIM MO3Ky Ta noBeliHKoo [11]. dyHkuioHanbHi
po3yaau, opraHiuHa aereHepailis HepBOBOi TKAHUHU Yac-
TO MalOTh KOMIUIEKCHI MPUYUHU, B IKUX MEPEIIITAIOTHCS
aeuma OC, X3HI Ta uurorokcuunocti [17, 18]. X3HI
MOXe OyTHM HACTYITHMKOM eHIOTeiaabHOI TUCOYHKIIIT,
IP, OC ra aptepianbHoi rinepreHsii, i HaBmaku [19].

MC € ¢pakTOpoM pU3UKY CEPLEBO-CYAMHHUX 3aXBO-
proBaHb Ta LI/], momBoiooun IMOBIPHICTb iX BAHUKHEHHSI.
3okpema, Tpuodanu3HO 25 % HaceJIeHHS CBITY CTpaXIa€e Bif
MC i, sk Hacninok, po3BuBaoTbess CC3 ta LI [20]. Ichy-
IOTh Pi3Hi MaTodi3ioaoriuHi MexaHizMu po3BUTKY MC, ski
BKJIIOYAIOTh PeMOJISII0OBAaHHSI KPOBOI TKAHMHM BHACII0K
oxupiHHs, 1P, mopyiieHHs1 mpoayKilii iHCYIiHY, rinepriike-
Mio Ta apTepiaiibHy rinepreHsito [21]. ICHYIOTh TTepeKoH-
JmBi gokasu toro, 1o OC ta X3HI BinirpaioTh ieHTpabHY
posib y uux MexaHizmax [22]. Takum unHom, X3HI Ta OC
€ BIIMOBITHNMM MillIeHSIMU JIJTSI JTIKYyBaHHSI IINX KJTFOYOBUX
komnoHeHTiB ipu [1TCP i MC.

2. biodpakropu

He nuie 3a6e3rnedyeHHss HEOOXiTHUMU MiKpOeIeMeH-
TaMu, aJie i 1edilluT JOBroJaHIIIOTOBUX M-3-KUPHUX KUC-
JoT (0-3 ITHXKK), ¢aaBoHoiniB Ta iHIIMX (iToXiMivHMX
PEYOBMH TIOB’sI3aHi 3 HEOE3IEKO PO3BUTKY BiKOBUX 3a-
XBOPIOBaHb i cMepTHOCTI. [Ipy HU3bKOMY BUKOPUCTAHHI
3HAYeHHs HUX 0i0(aKTOpPiB BiAIIOBIIHO 3pOCTa€E, a BUCO-
K€ CTMOXWBaHHsI/aJeKBaTHE 3a0e3MeYeHHSs 3HUXKYE PUSUK
[23]. B. Ames (2018) 3anmpornoHyBaB «TeOpit0 COPTYBaH-
HSI», SIKa MOCTYJIIOE, 1110 CIIOYATKY OpPTraHi3M BUKOPUCTOBYE
HeoOXimHi MiKpoeaeMeHTH 1Jis 3a0e3IeueHHs 0i0J0riuHUX
GyHKIIi#, HEOOXiTHUX 1JIsI KOPOTKOCTPOKOBOTO BVKMBAH-
HS (TOOTO (YHKIUIN, M IKUX BiIOMi CUMIITOMHU Aedilv-
Ty). [licas 3aa0BosIeHHsT LIMX MOTPeOd OpraHi3Mm J03BOJISIE
MiKpoejieMeHTaM BMKOHYBaTH CBOi (PYHKIIiOHAJIbHI 3a-
BIAHHS («CepBiCHi» (YHKIIiT) 3 MeTOO NMpodiTaKTUKHU 3a-
XBOPIOBaHb (HaMPUKJIIA, HIJISIXOM LiJIeCTIPSIMOBAHOTO PO3-
MOIiTy B TKaHWHaX) [12].

HemnoBHuii epestik 6iopakTopiB BKIIOYAE HEUPOTPAHC-
MiTepH, LIMTOKIHU, XeMOKiHI, TOPMOHU, (DAKTOPU 3rOpTaH-
Hs1 KpOBi, (paKTOpU TPaHCKPMUIILii, CUTHAJIbHI MOJIEKYJIH,
JIiraHaM pelenTopiB i 6araro iHioro. [lo rpynu 6iodakro-
piB MOXXHAa BiTHECTU BiTaMiHM, MiKpOeJIeMEHTH ab0 Heob-
XiTHI MiKpOEJIEMEHTH, SIKi HE CUHTE3YIOThCS B OpTaHi3Mi.
J. Frank et al. (2021) nporoHyOTh HACTYITHE BU3HAUYEHHSI
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TepMiHa «biodakTopu»: «biodakTopu — 11e¢ peuoBUHHU,
HeoOXinHi opraHizmy st ¢iziosoriyHoro GyHKIIiOHY-
BaHHS Ta/ab0 3 0i0JIOTiYHO aKTUBHICTIO, KOPUCHOIO ISt
310pOB’sl Ta/ab0 MpodiTaKTUKKU 3aXBOPIOBaHb». Buxonsun
3 IIOTO BU3HAUYEHHSI, OiohaKkTopy MOXKHA MOIIIUTHY Ha Ka-
TeTopii, 110 ITepeTMHAIOTHC, SIK-0T eHIOTeHHI (BUPOOIIeHi
OpraHiaMoM) Ta eK30TeHHi (OTpMMaHi 330BHi), He3aMiHHi
(Bimomi cumnToMu nediuuTy) Ta 3aMiHHI (KOpUCHI IJIs
3[0POB’sI), OPTaHiuyHi (IK-OT MAaKpOEJEMEHTHU Ta BiTaMiHM)
Ta HeopraHiuyHi (MiHepanu) [13]. BaxnuBoio KaTeropiero
eceHuianbHUX 6iodakTopiB € XapuyoBi OiodakTopH, 10 IKUX
HaJIeXaTb BiTAaMiHU Ta MPOBiTaMiHU, MiHEpaIu, hePMEHTH,
MeNTUAN, aMiHOKUCIOTH, XKUPHI KMUCJIOTH, (DiTOXiMiYHi pe-
YOBMHU Ta Oararto iHmmx [13].

2.1. AAbda-ninoesa kmcaora

Anbda-ninoesa kuciota (o-lipoic acid, ALA) BBaxka-
€ThCS TIOTYXXKHUM aHTUOKCUIAHTOM 3i 3MAaTHICTIO TiIBU-
IIyBaTH BHYTPIIIHbOKIITUHHUN PiBeHb BiTHOBJIEHOTO TJTy-
Tariony (glutathione reduced, GSH) i BigHOBMIOBaTH iHIIII
daxkTopu, sgk-ot BitaMminu E i C. Kpim Toro, ALA nerko
MOTJIMHAETHCS HEPBOBOIO TKAHWHOIO i MOXe MOIY/II0OBATH
BikoBi 3MiHU piBHSI GSH [24]. [ToBinoMisiiocs, o ALA Ta
anerwi-L-kapHituH (acetyl-L-carnitine, LAC) 3HMXYIOTb
cuctojivHuit AT y maiieHTiB 3 apTepiaJbHOIO TilepTeH-
3ieto Ta ocio 3 MC [25]. ALA ninBuiiye ekcrpecito Ginka
cybcTpaty iHCyJliHOBoOro pelernropa-1 (insulin receptor
substrate, IRS1) y Mm’s13ax 11ypiB 3 oxxupiHHsIM JiiHii Zucker
i CTUMYJIIOE acollialliio cyocTpaTy iHCYJIIHOBOTO PEeLIeIITO-
pa-1 3 perynsiTopHoio cyoonuHuieo p8S docdoiHo3uTnm-
3-kina3u (phosphoinositide 3-kinase, PI3K). BBaxkaeTbcs,
1110 B CKeJeTHUX M’s3ax ALA 3anydyae TJIIOKO3HMIA TpaH-
cnoprep 4-ro tuny (facilitated glucose transporter member
4, GLUT4) 3i cxoBul KoMruiekey [obIKi 10 capkoiaemu i
CTUMYJTIOE MOTJIMHAHHS MTI0K03U. [laHi, oTprMaHi B 10CJTi-
JKEHHSIX KIITUHHUX KYJIBTYpP, TATBEPIKYIOTh 3aTydeHHSI
IHCYJIIHOBOT'O CUTHAJIBHOTO Kackany B ALA-cTuMyboBaHy
TPaHCJOKAIIiI0 TJIIIOKO3HOTO TpaHcrmopTepa 1-ro TUmy
(GLUTI1) i GLUT4 [24].

ALA icuye y nBox eHaHTioMepHHuX dopmax: R-ALA,
MOPUPOIHi popMi, 110 CUHTE3YETHCS B MiTOXOHIAPIisSIX, Ta
S-ALA, cunretnuHiii. Bimomo, 110 nBa eHantiomepu ALA
MaloTh Pi3HY (papMaKoJIOTiYHY aKTUBHICTb B OpraHi3mi JIo-
nuHu. R-ALA € aktuBHO1O0 (hopmoro ALA 3 GiosioriuHoO
akTUBHICTIO [26]. barato mocmimakeHb in vitro TOKa3aiu, 1o
R-ALA cnpusie Tpancnokanii GLUT4 i GLUTI Ha mnas-
MaTUYHY MeMOpaHy KJIITUH CKEJIETHUX M’SI3iB i auIoLu-
TiB. ALA Mae Kinbka BaxJuBuUX (YHKIIH B ekcrpecii Ta
aKTUBALIil afeHO3MHMOHO(0oCc(haT-aKTUBOBAHOI IIPOTETHKI -
Hasu (adenosine monophosphate (AMP)-activated protein
kinase, AMPK) B ueHTpanbHiii HepBoBiii cuctemi (LIHC) i
nepudepuuHux TkannHax. AMPK 3anydyeHa o 6aratbox
BHYTPIlTHbOKJIITUHHUX ILLJISIXiB, TIOB’SI3aHUX 3 KJIITUHHUM
LIMKJIOM, peakili€lo Ha CTpec, MeTaboJ1i3MOM i CTapiHHSIM.
ALA moxe ornocepeakoBaHo ctumyatoBatu AMPK musi-
xoM akrtuBalii Ca?*/KanbMOoIyTiH-3aJIeKHOI TPOTeTHKIHA3U
(Ca?*/calmodulin dependent protein kinase, CAMK). ALA
3paTHa MonaymoBaTu akTuBHicT AMPK B IIHC, ockinb-
KM TIO3UTMBHO BIUIMBA€E Ha Iepedir MeTaboiYHUX CTPECiB

(OC, nenpuBallisi JIFOKO3U, TIMTOKCIs, illieMist), SKi TpUrHi-
4yyloTh BUpoOJeHHsI ATD [27].

Hpyruit i, HarieBHO, HAWOiAbII iIMOBIpHUIA MeXaHi3M
rnoJisirae B ToMy, 110 ALA ni€e sIK MorjaMHay BiJIbHUX pa-
IUKaJiB («ouuiyBau»). Ha KopucTh 11bOTO TIpUITYIIIEH-
HS cBimuaTh Taki ¢aktu: y xBopux Ha LI/l 2-ro Tumy 3
MiKpOoaJlbOYMiHYpPIi€IO CIIOCTEPIira€eTbCs MiABUIIEHUMI
BMICT BiJIbHUX paJuKaliB, 11O CYIPOBOIXKYETHCS BOIHO-
yac MOPYIIEHHSIM ITOKa3HUKIB reMoCTasy, MoB’sI3aHUM 3
VIIKOJXKEHHSIM €HA0Te/1i10; MOAeaI0BaHHs AiabeTUYHOI
Helipornarii nependayae MoAiOHi 3MiHU B CiITHUYHOMY He-
pBi; GSH, npobykoi, a-Ttokodeposa i ALA 3amnobirarots
MPUTHIYEHHIO MOTOPHOI Ta CEHCOPHOI1 HEPBOBOI MPOBII-
HOCTI Ta MOPYIIEHHSIM MiKPOLMPKYJISIIily HEPBOBIill TKa-
HUHI NIpY eKCIepUMEHTaIbHII NiabeTUUHiil Heliponarii;
ALA i nmirmodinbHi TOTNMHAYI BUIBHUX paauKaliB, IK-OT
ALA a60 nipoOykoi, € 0inbill e()eKTUBHUMM, HiXK TiIpo-
¢inpHi, 30kpema GSH; ALA cnpusie no3o3aiexHiit HOp-
MaJi3alii IMBUAKOCTI IPOBEASHHS HEPBOBOIO iMITYJIbCY,
HOpMaJtizallii KpOBOTOKY B KamiJisspax HepBOBO1 TKAHUHU
Ta migBuieHHo BMicTy GSH 3a yMOB ekcrniepuMeHTab-
Hoi niabeTuyHoOi Heiiponatii [25, 27]. TakuM YMHOM, OfI-
HUM i3 HaliMOBIpHIIIMX MeXaHi3MiB TOJIIMIIIEHHST HEeM-
POBACKYJISIPHUX MOKA3HUKIB € MOCUJIEHHS aKTUBHOCTI
3B’SI3yBaHHSI BUIbHUX pauKaliB.

2.2. BiramiH B /6eHpoTiamiH

Hapa3i 3’siBasieTbcsl Bce Oifibllie J0Ka3iB TOro, IO
OXUPiHHS TOB’s13aHe 3 Ne(illMTOM OCHOBHUX MiKpoeJe-
MeHTiB. [loBigomisieTbest, 1m0 AediuuT TiamiHy y mnaii-
€HTIB, SKi IIepeHecIn OapiaTpu4yHy OIlepallilo 3 IIPUBOIY
OXWPiHHS, cTaHOBUTD 16—47 % [28]. BimoMo, 1110 BiTaMiH
B, morpebye Marnito (Mg®*) mia 3abe3nedeHHs diziono-
riYHOIo Ipoliecy YyTBOpeHHs TiamiHaudocdarty, akTuB-
Hoi hopmu Tiaminy. TiaminaudocoaT Takox noTpedye
Mg?>" mns aktuBaiii TiamingudocdaT-3anexHux dep-
MEHTIB, IK-OT TpaHCKeToJa3a, IipyBaTaeriaporeHasa ta
a-KetoriyraparaerinporeHasa [29]. Takum umHOM, TiaMiH
i Mg?" BimirpaloTb BaXJIMBY POJIb Y METa00J1i3Mi TIIOKO3H,
a ix gediuuT yepes nucbasaHc MiX CIIOXMBAHHSIM KaJlio-
piit i pyHKIi€O TiaMiH3a1eXXHUX (DEePMEHTIB MOXe TpHU-
3BECTH 10 HAKOTIMYEHHSI aHaepoOHUX MeTaboJ1iTiB. ToMy
MPUILYCKAIOTh, 110 AediluT TiaMiHy Ta Mg?" MOXYTbh OyTH
BaXXJIMBUMHU Y PO3BUTKY 0XupiHHSI, MC Ta KOMOpOiZHUX
XPOHIYHMX 3aXBOpIoBaHb [29, 30].

Tiamin HeoOXximHMi a5 izionoriuHoro MyHKIIiOHY-
BaHHsI HEPBOBOI CUCTEeMU, ceplisd Ta M’s13iB. dedinur Tia-
MiHy CIIPUYMHSIE Pi3HOMAHITHI HEBPOJIOTiUHI PO3JIaaiu Ta
poznagu LIHC. [dns komneHcauii nediluTy tiamiHy 0yJjio
pO3p00JIEHO KiJIbKa BUCOKOOIOJOCTYITHUX MOIMEePEeTHUKIB
Bitaminy B, aK-ot 6eHdoTiamin. [ToBinomianocs, o Tia-
MiH i 6eHdoTiaMiH 3a1100iraloTh CTPECiHAYKOBAHOMY TTPU-
THIYEHHIO HEelporeHe3y B riMoKamIli Ta MOB’sI3aHUM 3 HUM
narodiziosoriyHum 3miHaM. Kpim Toro, Hu3Kka gocinkeHb
TmoKa3zaJa, 110 0i0IOCTYIIHI IToNepeIHUKY TiaMiHy MOXYThb
OyTH KOPUCHUMU SIK JOJATKOBA Teparlisl TPy MeBHUX HEp-
BOBO-TICUXiYHUX po3nanax. [loTeHIiliHi aHTUOKCUAAHTHI
Ta MpoTu3anaibHi eekTu OeHdOoTiaMiHy B aKTUBOBAHUX
IMYHHUX i IiaJIbHUX KJIiTHHAX OyJIM MPOAEMOHCTPOBaHi B
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6aratbox JOCJIIKEHHsIX. 30KpeMa, TToKa3aHo, 1110 6eH(po-
TiaMiH Ma€ MO3UTKUBHI eheKTH Ha MOMENsIX HellpoiereHe-
pPaTUBHUX 3aXBOpIOBaHb y muiieii [31].

3a ocTaHHI 1Ba NECATWIITTS YUCICHHI JOCITiIXKEeHHS
rokasa, 1110 6eHdoTiaMiH MPOSBIISIE TTOTYXHi eheKTH Ha
TBAPUHHUX MOJENISIX, TIPU HeHpoJIereHepaTUBHUX 3aXBO-
PIOBaHHSIX, CTPECiHAYKOBaHii TPUBO3i, arpecii Ta mempecii.
Takum ynHOM, OeH(OTiaMiH MOXXHA BBaXKaTy MOTEHIIIHHO
0e3IeYHMM Ta eKOHOMIYHO e€(PeKTUBHUM MperapaToM s
JIiKyBaHHSI Oaratbox 3axBopioBaHb LIHC [32].

2.3. L-KapHiTUH i ayeTua-L-KapHIiTUH

L-kapuitun (L-carnitine, LC) — npupoaHa pe4yoBUHa,
10 CIopinHeHa 3 BiTaMiHamu rpynu B i kiacudikyeTbes
SIK YMOBHO He3aMiHHa moxuBHa pevyoBuHa [33]. LC Bini-
rpa€e BaXxJIUBY POJIb Y B-OKUCHEHHI XKUPHUX KUCJIOT i 3HU-
KY€ TOCTYITHICTh BUIBHUX KUPHUX KUCJIOT JUISI YTBOPEHHS
tpurninepunis (TT'); LC moxpamye nepe6ir LIJI 2-ro tuy,
BIUIMBa€e Ha piBeHb TI' 3aBosky BIiMBY Ha MeTa0OJIi3M
rmoko3u Ta JinifiB [34]. CuctreMaTUYHUI OIJISIA Ta Me-
TaaHaJi3 paHJI0Mi30BaHUX KOHTPOJbOBAHUX HOCTIIXKEHD
(PK) 3 ouinku BBy LC Ha 6iomapkepu MC nokasas,
o LC (0,75—3 r/no0y nipotsiroM 8—24 THXHiB) BipoTigHO
3MEHIIIYBaB OKPYXHICTb Tajlii Ta cucroniuHuii AT, ajne He
BIUIMBAaB Ha piBeHb MIoko3u, TT i JimonpoTeiHiB BUCO-
koi mwinsHocTi (JITIBLL) B kpoBi HaTtiecepiie. BxxuBaHHst
LC y no3i moHan 1 r/no0y CyrnpoBOIXYyBaJIOCh 3HAUYIIIUM
3MEHIIEHHSIM piBHS 3arajbHOro xojecrepuny (3XC), TT
Ta 30inbmeHHs M JITIBLL. Takum ynnom, LC (1-3 r/no0y)
MoXe TojinmuTu 6iomapkepu MC HUISIXOM 3HUKEHHS
piBHiB 3XC, TT ta migBuinenHs JITIBIL [33].

CucreMatuuHuii orisia i MetaaHaniz 37 PKJI 3a yuacrio
2292 nopocaux 3 HAAMIPHOIO Macolo/0XUPiHHSM MTOKa3aB,
o npuitom LC 3HauHO 3HMXYE Macy Tijla, iHIeKC Macu
tila (IMT) Ta xupoBy Macy Ttina (body fat mass, BGM).
BusBieHo HeniHiiTHY 3aJIeXKHICTD «103a — BiIIIOBIIb» MixX
nonatkoBuM nipuitomom LC 2000 Mr/mo0y Ta BTpaToro Baru
i BOJTHOYAC HE CITOCTEPIraloch 3HAYHOTO BITJTUBY HA OKPYK-
HICTb TaJii Ta BimcoToK xXXupy B oprani3mi (body fat percent,
BFP) [35].

Cucrematnunuii ornsig PKJ Ta MeTaaHani3 «i1o3a —
BiMOBiab» Mokasas, 110 npuiiom LC cyTTeEBO 3HMXKYE Bary,
IMT Ta xxupoy macy Tina. OgHak LC He 3MiHIOBaB Biaco-
TOK KUPY B OpraHiami ado okpyxHictb Taiii; LC HemiHili-
HO 3MiHIOBaB Macy Tija Ta IMT 3anexHo Bin g03u, npu-
yomy IMT 3MiHIOBaBCS 3aJ1e3KHO Bifl TPUBAJIOCTI MPUTOMY.
AHani3 miarpyn nokasas, 1o LC nemMoHCTpyBaB onucaHi
eeKTH JIuile B 0cid 3 HaAMiIpHOIO Baroio Ta OXWPIiHHIM
i TUIBKM B MOEAHAHHI 3 iHIMMMMY MOAU(DIKaLisIMU CIIOCOOY
XuTT4 [36].

Mertaananis, 3acHoBanuit Ha 10 PKJI, aki oniHoBa-
s BrutuB LC 3a 1onmomMorowo Mojesi BUmaakoBux edek-
TiB, Mmoka3zas, 110 n06aBku LC (< 2 r/noby) 3HUXYIOThb
niactoniynuii AT 6e3 3MiHu cuctoniuHoro AT. Anaii3
miarpymn BusiBUB, 110 npuiiom LC cripusie 3HUKEHHIO
niactosiyHoro AT y malieHTiB 3 HaAMipHOIO Barow Ta
oxupinaam [36]. Bruu go6aBok LC Ha AT yacTKoBO
MOSICHIOETHCS MOJIIMIIEHHSIM YYTJIMBOCTI A0 iHCYIIiHY
Ta KOHTPOJIIO piBHA ImiokKo3u [33]. 3rimHo 3 rinore3oio

«GHepPreTUYHOTo rojoayBaHHs», LC Moxke moJininy-
BaTU €HEePreTUYHUI MeTaboJi3M B KapaioMioluTax Ta
perymoBatu AT [37].

L-KapHIiTUH 30aTHUI MOJIIIITYBaTU MEeTa00i3M TIJII0-
KO3H 3a JIOTIOMOTOI0 JIeKiIbKOX MexaHi3MiB. [lo-mepie,
BiH CIIpUsie MiTOXOH/IpiaJIbLHOMY OKMCHEHHIO HAKOTINYe -
HUX JOBTOJIAHIIIOTOBUX XUPpHUX Kuciot. [To-apyre, LC
BUKJIMKAE 3MiHM B aKTUBHOCTI (P€pPMEHTIB IJIiKOJIi3y i
rmokoHeoreHe3y. Ilo-tpere, LC 3MiHIOE eKcIIpeciio re-
HiB, IMOB’sI3aHUX 3 CUTHAJbHUM LLJISIXOM iHCyniHy. Hape-
wti, LC moninunye yTuiizaniio riiroko3u Mmiokapaom [38].
LC nmigBuiye aHTUMOKCUIAHTHY aKTUBHICTh Ta 3MEHIIYE
OC i X3HI [39]. Tpuitom LC nigBumiye pisenb GSH,
KU 3aXUIIA€ KJITITUHY BiJl BUIbBHUX paguKaJliB, i 3HUXYE
piBeHb MajoHoBoro aianpaeriny (MJIA), mapkepa OC, i
M camuM 3MeHInye mmposssu OC [38]. [IpoxeMoHCTpO-
BaHO, 1110 BXXMBAHHS Y 1031 TOHA 2 T Ha 00y TormoMarae
3HU3UTHU PiBEHb IIePeKUCHOTO OKUCHeHH: timimiB (ITOJI)
i X3HI ta moninmye pyHKIIiOHYBaHHSI aHTUOKCHUIAHTHOL
cuctemu [38].

Metaananizu nokasanu, mo LC 3HuXye piBHi 3a-
MaJbHUX IIUTOKIHIB Y KpOBi, a came inTepeiikiny (1J1)-6,
C-peakTtuBHoro 6inka, MJIA Ta ¢hakTOopa HEKPO3Y MyXJIM-
Hu o (PHII-a), a TakoX MigBUIIYE aKTUBHICTb CYTIEPOK-
cunnucmyrasu [38]. M. Lebda et al. (2020) moka3zanu, 1o
LC nie Ik aHTUOKCHUIIAHT, 3aXUIIIA€ BiJl TeMaTOTOKCUYHOC-
Ti, CIpUUMHEHOI OicheHOIOM A, Ta MOCUITIOE €HIOTEHHU I
anTrnokcumaHTHui 3axuct [40]. LC 3axuimae MiTOXOHIpii
Bix akTUBHUX (popM KucHIo (ADK), siKi CHpUUYMHSIOTH 10~
IIKOMXKEHHSI MiTOXOHIpPiil Ta 3alporpaMoBaHy 3arudesb
kiaitTuH [41]. AHTHOKCUIaHTHI epektu LC BKIIOUAIOTH
3aXMCT BiJ MOIIKOJIXEHHS JiniaiB, 6inkiB Ta JHK i mig-
BULIEHHS piBHS aHTUOKcUAaHTiB [33]. LC mMoxe BUKO-
PUCTOBYBATHUCH SIK XeJIaTOp METaJliB Ta MOTIMHAY BUTbHUX
panukadniB [34]. LC migBuiye aHTUOKCUIAHTHY 31aTHICTh
KapaioMioIIMTiB Ta Ma€e KapAiompOTEeKTOPHI BJaCTUBOCTI
[33]. Kpim Toro, LC HeoOXigHUIT I 3HMKEHHS piBHS
C-peakTUBHOTrO 0ilKa, IKUH € BaXJIMBUM (PAaKTOPOM pH-
3uKy po3Butky CC3 [34].

MiToxoHapianbHUIT METa00Ii3M MOXKEe CIIPUSITU alleTh-
JIIOBaHHIO SIIEPHUX OiJIKiB ricTOHIB. BaxXJIMBUM acreKToM
LIbOTO CUTHAJIbHOTO HUISIXY € LAC, MiTOXOHApiaTbHUI Me-
TaboIiT, 1110 6epe yuacTb B OKUCHEHHI XXKUPHUX KUCTOT [42].
LAC € enireHeTUUHUM PETYJIATOPOM IJIACTUYHOCTI MO3KY
i TepaneBTUYHOIO MillIEHHIO JJIs1 KJIiHiYHOTrO (peHOoTUIy
Jernpecii, BUKJIMKaHOI TpaBMOIO B IUTUHCTBI. [TopyiieH-
HSI MiTOXOHIpiaJIbHOTrO MeTabomizmy LAC TakoxX mprudeTHI
IO PO3BUTKY XBOpoOM Anblreiimepa. MiToxoHapiaabHa
nucdynkuig aconitoerses 3 OC, X3HI ta IP, mpouecamu,
sIKi OepyTh ydacThb y 1aTodizioiorii BeJIMKOro AenpecuB-
HOTo po3yiagay Ta XxBopobdu Anblreiimepa [43]. Ha nomaTtok
IO IIBUIKOI €MireHeTUYHOI Perysiii rIyTaMaTepriyHoi
(byHKI1IiT, TTOJIMIIIEHHS MiTOXOHIPiaJbHOTO METabO0Ji3My
LAC 3axumae Bin OC i mBuako nosminiye crad [P. Kpim
TOTO, iHriOyBaHHS 3anajbHUX CUTHAJIBHUX UISIXiB, SIK-OT
saaepHuii Tpanckpunuiitanuii pakTop NF-kappa-B (nuclear
factor kappa-light-chain-enhancer of activated B cells,
NF-kB), npurniuye Heiipo3amajeHHsI B HEMpOHaX TiIlo-
KaMmIia Ta KOpY T'OJIOBHOTO MO3KY [44].
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L-xapHiTuH Ta aueTui- L-KapHiTUH BUSBISIOTh HEell-
ponpotekTopHi edektn nporn OC Ta MiTOXOHApPiaabHOT
IUCOYHKILT TpU JesIKUX CTaHaX, 30KpeMa Mpu OKUPiHHI
[45]. [ToBimoMIISITIOCH, IIIO OAHOPA30BUIl TPUBAJINIA CTPEC
(single prolonged stress, SPS), To6to [ITCP-nonioHi rmo-
BEIiHKOBI e(PEKTHU y LIypiB, CIIPUIIOTH ITOTiPIIEHHIO KO-
POTKOCTPOKOBOI i JOBrocTpoKoi mam’sati. BHyTpimHb0-
ouepeBuHHe BBeneHHsT LC (300 mr/Kr/mo0y) BIponoBx 4
TUXKHIB 3am00irajo noripiieHHo nam’sati. Kpim Toro, LC
3armo0iraB 3HMKE€HHIO aKTMBHOCTI IIyTaTiOHIIEepOKCHUaa-
3u (I'TIO) i minBuUIIEHHIO BMIiCTY OKMCHEHOTO IJIyTaTiOHY
(glutathione disulfide, GSSG) B rinokammi TBapuH. Lle,
MMOBIpHO, TTOB’SI3aHO 3 aHTMOKCcUIaHTHOW niero LC B
rimokamii [46].

TMoBinomysinocs, 1o y rpusyHiB 3 SPS pisens LAC 3Ha-
YHO 3HIMKEHUI, 110 MOTipIIy€e IIyTaMaTepridHy (PyHKIIIO
rinmokamMmna Ta IeHIPUTHY TUIaCTUYHICTh. Byso mokasaHo,
110 3actoByBaHHS LAC cripusie BUIKOMY i TPMBaJIOMY aH-
TUAETIPECUBHOMY €(eKTy uepe3 emireHeTUUHUI MeXaHi3Mm
alleTUJIIOBaHHS TicTOHIB [47]. I[ToBimoMIIsLIOCh, 1110 TalLli-
€HTH 3 BEJIMKUM JEMPECUBHUM PO3J1aJlOM MAlOTh 3HUXE-
Huii piBeHb LAC, 1110 TaKOX CIIOCTEpIira€ThCs MpU iHIIUX
TUIIAX JEMPECUBHUX PO3JIadiB, SIK-OT OIMOISIpHUNA po3nan i
TTTCP [48]. C. Nasca et al. (2018) npunycTuiiu, 1110 HU3b-
kuii piseHb LAC Moxke OyTr MapKepoM JIenpecii, OCKiIIbKI
BCi TAIli€EHTH TTepeOyBalv B AEIIPECUBHOMY CTaHIi ITiJ 4yac
JocimkeHHs [47].

2.4. Omera-3 noAiHeHACUYeHi XXUPHI KUCAOTU

IIporuzananbHi Ta TiNOTpUTJillepUaeMiuHi eheKTH
nosrojianiioropux -3 [MTHXKK no6pe Binomi, aie ix mpo-
TU3amnajibHa Ois Ta epeKTuBHICTh npu MC 3anuinaoTbes
cynepeuwinBuMu. JlaHi, oTpyMaHi Ha TBapMHHUX MOIE-
JISIX, cBimyaTh Ipo Te, mo o-3 I[THXKK BimirpaioTh mesHy
POJIb y 3MEHILIEHH] BiIKJIaJleHHS K1PY, OCOOJIMBO B 3a04e-
PEBUHHIl MOPOXHUHI Ta MpuAaTKax siedok. PesynbraTtu
KJIiHIYHUX BUTMIPOOYBaHb BKa3ylOTh Ha Te, 10 -3 [THXKK
HE CIpUSIIOTh 3HWXXEHHIO Barv, oJHaK MOXYTb JOJAaTKO-
BO CITOBUJIbHIOBATH 301IbIIEHHSI MacH Tijia i TOMY MOXYTb
Oytu kopucHuMH B aietax. Q-3 [THXKK moxyTh npotumisi-
TH MeTa0OIiYHUM 3MiHaM, ITOB’SI3aHUMM 3 OKUPIiHHSIM, 3a
IOIIOMOTOI0 TAKMX MEXaHi3MiB, SIK peTyJIsIilis MeTaboIi3My
JIITiAIB; aAUITOKIHIB, IK-OT aMIIOHEKTHUH Ta JIENTUH; 3HU-
KeHHs piBHs X3HI B >kupoBiii TKaHWHI; CIPUSHHS aIUII0-
reHesy Ta 3MiHU eMireHeTUYHUX MeXaHi3MiB [49]. Pesynb-
tatu MetaaHani3dy H. Jang, K. Park (2020) Bka3ytoTb Ha Te,
110 OLIBLI BUCOKE crioxuBaHHs o-3 ITHXKK, ane He w-6
ITH>KK acouilo€eTbcst 3 MEHIIUM PU3UKOM po3BUTKY MC
[50], 1o mOIOBHIOE iCHYIOUI JaHi PO MeTaboIiuHi epeKTr
HupKyaoouux/niernyaux o-3 [MTHXKK [51, 52].

Q-3 [THXKK maroTh BaxkjimBe 3HAYCHHS TS ITIATPUMKHI
(YHKIIii MO3KY Ta 3aro0iraHHsI PO3BUTKY KOTHITUBHOI I1C-
¢yukuii. [ToBimomnsaeTses, 1o SPS-monens ITTCP y mny-
PiB 3HAYHO MOTIipIIye KOPOTKOCTPOKOBY Ta TOBFOCTPOKOBY
MaM’sITh; 1€ CYITPOBOMIXKYETHCSI 3HAYHUM 3HUKEHHSIM PiBHSI
GSH, cnisBinHomeHHst GSH/GSSG, akTuBHOCTI KaTanasu,
I'TTO 3i 3HauHUM migBuieHHSIM BMicTy GSSG, peakTUBHUX
cyOcraH1Iiii TiobapOiTypoBoi kuciotu (thiobarbituric acid
reactive substances, TBARS) y rinokammi [53].

BxxuBanus o-3 [THXKK (100 mr/100 r macu Tina/no0y)
3arobiraio SPS-orocepeakoBaHOMY ITOTIPIIEHHIO TTaM $SITi.
Kpim Toro, o-3 ITHXKK niBemoBanu SPS-onocepenkoBaHi
0ioXiMiuHi 3MiHU, KIMOBiIpHO, LIIJIIXOM HOpMasli3allii aHTH -
OKCHMJIaHTHUX MEXaHi3MiB y Trimokamii [54].

IcHye KinbKa MOXKJIMBUX MEXaHi3MiB MpodilakTUKM /JTi-
KyBaHHSI TICUXO0(Di3i0J0TIYHMX CUMIITOMIB 3a JIOIIOMOTIOIO
-3 IMHXKK. IMo-nepie, o-3 IMTHXKK moxyTh ontumizy-
BaTU HEporeHe3 y TimokamIi, THM CaMUM CIIpUSITA Ha-
BUAHHIO, TIOB’SI3aHOMY 3 BiICYTHicTIO cTpaxy. KpiMm Toro,
-3 [MTHXKK niarpumytoTs GhyHKIIiI0 HEPOHIB, omtocepe-
KOBaHY €HIOKaHa0iHOImaMM, i CIPUSAIOTh BTpaTi Imam’sITi
npo ctpax. Ilo-apyre, w-3 [TH2KK MoxyTh nmpurHigyBatu
CUMITATUYHY aKTUBHICTb, SIKa Billirpa€ BaxkKJIMBY POJIb Y PO3-
ButKy IITCP. ITo-TpeTte, iHTepBeHLIIHI OCIIKEHHS 110~
Kazanu edekTuBHicTh ®-3 [MTHXKK mpu iHImmx ncuxivyHux
posznanax [53].

2.5. KeepretuH

dnaBoHOIIM — 1Ie rpyna aHTMOKCUIAHTIB, SIKi MOXKHA
PO3OUINTY Ha KaTeXiHM, aHTOLIiaH!, XaJIKOHU, (hJlaBaHOHM,
¢1aBoHU i (bJ1TABOHOIM, 3aJIEXKHO Bill CTYIEHS OKMCHEHHS
nponaHoBux parMeHTiB [55]. KBeplieTuH € Haiimoiupe-
HiluM (JIaBOHOJIOM, TIOTY:KHUM TtorinHadyem ADK, sikuii
3anobirae cnpuunHeHUM OC MaKpOMOJIEKYISIPHUM T10-
IKOKeHHSIM, siK-0T [TOJI. KpiM TOro, KBeplLeTrH 3aro-
6irae yrBopenHio ADK, inrioyioun NADPH-okcunaszy 2
(nicotinamide adenine dinucleotide phosphate (NADPH)
oxidase 2, NOX2). Ille ogHi€l0 aHTUOKCUAAHTHOIO IIi€I0
KBepieTuHy € xenatyBanHs Cu?* i Fe?'. KBepueTnH Takox
TTOCWITIOE €HIIOTEHHY aHTUOKCUAAHTHY 30aTHICTh, CITPUSIO-
4y eKCIpecii cynepokcuaarucmyTasu, karaiasu ta [TIO [56].

[IpoTu3amnanbHi MexaHi3MM KBEpPLETUHY BKIIOYAIOTh
MpUTHiYeHHs KpiomipuHy (cryopyrin, nucleotide-binding
domain, leucine-rich-containing family, pyrin domain-
containing-3, NLRP3), indinsrpanii Helitpodinis, a Ta-
kox msixiB NF-kB i ADK (reactive oxygen species, ROS/
AMPK) [57]. 1o OCHOBHUX OCOOJIMBOCTE# KBEPLIETUHY TTPU
OXXMPiHHI BiTHOCSITh IOT0 YYaCTh Y IIPOIecax TePMOTreHe3Yy,
MOTEMHIHHS 617101 )kMpoBOi TKaHMHM (White adipose tissue,
WAT) ta perynsmiio 3aIaJeHHsI KOpPUYHEBOI KPOBOI TKa-
nuHu (brown adipose tissue, BAT) [56]. KBepLeTH Takox
MOXK€ BIUIMBATH Ha TillepIIiKeMilo Ta piBeHb iHCYJIiHY i TT0-
JginryBaTy ctaH 1P, AHTUrinepTeH3MBHI, aHTUATEPOCKIIe-
POTUYHI Ta CyTUHOPO3IIMPIOBATIbHI €(heKTH KBEePLETUHY, a
TaKoX MOro yyacTb B Mpoliecax CeJeKTUBHOTO BUAAIEHHS
CTapilourXx eHIOTeTiaIbHUX KJIITUH BKa3ylOTh Ha Te, 1110 Liei
¢1aBOHOII Ma€ KapAionpoTeKTOPHI BacTUBOCTI [57, 58]. Y
xBopux Ha LI/ mpoaeMoHCTpOBaHO, 110 Xap4yoBi J0OABKH,
SIKi MiCTSITh @HTOLIiaHU, TTOJITIITYIOTh META00JIi3M TJII0KO-
31 Ta JIimimiB, a Takox mepe6ir X3HI [55]. 3acTocyBaHHsS
KBEPLETUHY CIPUSIE TTO3UTUBHUM 3MiHaM JiMigorpamu,
3HMXKeHHI0 Macu Tijla Ta IMT. OTke, 11eii aHTUOKCUJAHT
MOX€e MPUTrHiYyBaTM MeXaHi3MH, IMOB’sS3aHi 3 OXHUPiH-
HSIM, 1110 6epyThb yuacTh B maToreHesi MC [55]. Pesynsratn
cucTeMaTuyHoro orsiay, nmposeneHoro H. Gouveia et al.
(2022), cBinuath mpo Te, 1110 (GIaBOHOIAN MOXYTb 3HAUHO
MOJIYJTIIOBATH KiJlbKa METabOJIIYHUX MapaMeTpiB, 30KpeMa
qinigHuii ipodinb, AT i piBeHb MI0KO3U B KpoBi. ToMy €
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MiacTaByu PO3IJISIAATH BXUBAHHS (hJIaBOHOIIHUX TIETUIHUX
N00ABOK SIK CTpaTerilo JJISl MOJIMIIEHHS IesIKUX MeTabo-
JIIYHUX TTapaMeTpiB i, SIK HACTIIOK, 3HVD>KEHHST pU3UKY 3a-
XBOpIOBaHb, MoB’s13aHuX i3 MC [59].

B ornsani P. Bellavite (2023) oGroBoproo€eThbcsl Xapak-
TEPUCTUKA HEMPONPOTEKTOPHUX €(heKTiB (hJIaBOHOIIIB
(0co0IMBO reciepuaANHY Ta KBEPLETUHY, SIKi € HAOiIbIII
MNOIIMPEHMMHI) Ha OCHOBI TBApMHHUX MOJAEICH AeIpecii,
HEeUPOTOKCUYHOCTi, XBOpoOU AJblireiiMepa i XBopoou
ITapkincoHa. BoHM BK/II04alOTh 3HUXKEHHSI aKTMBHOCTI
depmenTiB, mo npoaykywTb APK i ¢eponTos, iHrioy-
BaHHS MOHOAMiHOKCHMIa3U, CTUMYJISILIIFO CUCTEMU «TpaH-
ckpunuiiiHuit dpakrop Nrf2 (nuclear factor erythroid
related factor 2, Nrf2)/aHTHOKCHIAHT-PECTIOHCUBHUIA
eneMeHT (antioxidant response element, ARE)», iHaykiiito
CUHTE3Y HelipoTpodiuHoro ¢pakropa Mo3Ky (brain-derived
neurotrophic factor, BDNF) i mpu xBopo0i Anbureiime-
pa — 3amo0biraHHs arperaiii 6eta-aminoiny. byino mpo-
J€MOHCTPOBAHO, 1110 iHriOyBaHHS Helpo3anaJlbHUX IIPO-
LIeciB 3MEHIIYE MPOIYKIIil0o HUTOKiHiB, 30kpema OHII-a
Ta IJI-1B Mikporii€eto Ta acCTpOLIMTaAMU Yepe3 MOAYJISLLII0
HU3KM peryasiTopHux 0inkiB, sk-or NF-kB ta NLRP3-
iHgmamacomu [18].

2.6. MarHin

Husbkuii piBeHb Mg?* y KpoBi OB’ sI3aHMI 3 OXUPiH-
HsMm i MC. 3okpema, mepexpecHi Ta JIOHTITIOIHI JOCi-
JIKEHHST BUSIBUWIM 3BOPOTHUI 3B’SI30K MiXK CITOXXMBAHHSIM
Mg?* Ta mommpeHicTio abo 3axBoproBaHicTio Ha MC. Mg?*
€ 3aXMCHUM (aKTOpOM, OAHAK TPOAYKTU, IO MIiCTATH
Mg?*, € IKepesToM iHIITUX KOPUCHUX CITOJTYK, STK-OT Xap4YoBi
BOJIOKHA Ta aHTMOKCUIAHTHI BiTaminu [60].

YucaeHHI TOKJIiHIYHI Ta KJIiHIYHI JOCTiIKEeHHS IIPOIe-
MOHCTpPYBaH, 110 Mg?* Bimirpae BaskJiMBy iHTiOyIO4y POJIb
y peryJsiuii izioforiyHMx peakliiiii Ha cTpec i B mpoliecax
HelipoTpaHcMmicii. Kpim Toro, Hu3bKi piBHi Mg?* 6yau BU-
SIBJIEHI B KIJTbKOX JOCTIIKEHHSIX, 10 OLIHIOBAJIMA aCTEKTH
XapuyBaHHS JIIOJIEi, SIKi CTpaXkaAaroTh BiJl TICUXOJIOTIYHO-
ro CTpecy Ta IMOB’gI3aHUX 3 HUM cUMNTOMiB. Takuit 306ir
pe3ybTaTiB CBIIUUTH PO TE, 110 CTPeC 30i/IbIIyE BTpaTy
Mg?*, 1110 MPU3BOAUTE 0 Horo AediumTy, a gedinut Mg?*
MiIBUIIYE BPa3IUBICTh OPTaHi3My A0 CTpecy, 110 MPU3BO-
IATh OO0 3aMKHeHOro koja [61]. Pe3yabTaTi miJIOTHOTO
BUMIpoOyBaHH:, poBeneHoro A. Opankovié¢ et al. (2022),
noKazaju, 10 KoHueHTpamiga MJIA MOo3UTUBHO KOPEIOE
3 yMicTOM ioHi3oBaHOTO Mg?" y Malli€HTIB 3 TPUBOKHUMU
posnagamu. BopHouac y nauieHTiB 3 AeNPECUBHUMU PO3-
JlagaMu/nernpeciero crioctepiraisacst IO3MTUBHA KOPEJISILIist
MixX ioHi3oBaHuM Mg?" i MJIA Ta HeraTBHA KOPEJISLIsT MixK
ionizoBanum Mg?* i I'TIO-1 [62]. TakuMm yMHOM, iOHi30Ba-
Huit Mg?* ta gesiki mapametpu OC MOXYTb OyTH TTOTEH-
HitHUMU GioMapKepaMu CTaHy y TALEHTIB 3 TPUBOXKHUMM
po3naamMu Ta AeTpeciero.

2.7. Biramin D

Bitamin D gie 9K «<KkoropMoH» y pi3HUX TKaHUHAX Op-
ra”iamy, a peuenTtopu Bitaminy D (vitamin D receptors,
VDR) npucyTHi y Bcix Tumax KJiTuH. TakuM 4YMHOM, Bi-
TaMiH D Mae mUpPOKUI CIEKTp BIUIMBY Ha OUIBIIICTH

KkaiTuH [63]. 25-rigpokcuBitamin D (25-hydroxyvitamin
D, 25(OH)D) € ocHOBHUM LUPKYJIIOIOYUM META0OITOM
i ToMy BioOpaxae TOBroCTpOKOBe 3a0e3MeueHHs] opra-
Hi3my BiTamiHOoM D. Binbiia yvactuna 25(OH)D 3B’s13aHa
3 pi3HMMM OisiKaMu, 30Kpema 3 BiTamiH-D-3B’s13yt0ounm
6inkoMm (vitamin D-binding protein, VDBP), Takox Bigo-
MUM SIK «IpyrocnenngiyHuii KOMIIOHEHT» (group-specific
component, Gc¢), Ha gkuit npunazaae Big 85 no 90 % 3a-
rajJbHOro oocsry uupkymoyoro 25(0OH)D [64]. Binbira
yacTHHA peluTu BitamiHy D 3B’s13aHa 3 aibOyMiHOM Ta Xi-
JIOMiKpoHaMH, i MeHIe HixX 1 % 25(OH)D umpkymoe y
He3B g3aHiil hopMi [65].

Hediuut Bitaminy D minBuiye pusuk po3Butky LIJT
yepe3 3HIKEHHS YYTJIMBOCTI J0 iHCYJIiHY, a TAKOX 30i71b-
mye pu3uk oxupinHsa Ta CC3, ocKilbKM BIUIMBAE Ha Ji-
MigHUI Tpodiab opraHizMy, 30KpeMa Ha IMiIBUIIEHHS PiB-
HSI JTINOIPOTeiHiB HU3BKOI 1IibHOCTi. KpiMm Toro, nediuut
BiTaminy D uvacTo acouiroerncs i3 CC3 Ta moB’s13aHUMHU 3
HUMU pakTopamu pusuKy [63]. TToBiZOMISETHCS PO 3BO-
POTHMIA 3B’SI130K MiXX KOHILIEHTpali€o Bitaminy D y miazmi
KpOBi Ta 03HaKaMM, 110 Bu3HavyaTh MC (miaBuieHuii
piBeHsb rmoko3u, 3XC, JITTHII, TT, riikoBaHoro remo-
ro6iHy Alc ta Bucokuii IMT). 3anponoHoBaHo KilbKa
MeXaHi3MiB, 3a JOIIOMOTOIO SIKMX BiTaMiH D 3B’s13yeThCs
3 VDR y xiiTHaAxX cepleBO-CyIMHHOI CUCTEeMU Ta aKTH-
BYE eKCIIPECiio TeHiB CUHTe3y OiJIKiB, IKi KOHTPOJIIOIOTh
naTtodizioyioriuyHi 3MiHu, 1110 BUHMKaTh npu MC. Haii-
BaXXJIMBIIIMMU 3 HUX € TpaHCMeMOpaHHMI 010K KioTo
(Klotho, KL) i Nrf2 [65]. Nrf2 Takox 3aly4eHHi 10 eKC-
npecii 6araTbox 0iNKiB-aHTMOKCUIAHTIB i DepMeHTIB, 1110
3iCHIOIOTh AeTOoKCcHUKaliio [65]. 3 iHIIOro 60Ky, 6i10K
KJioTo TakoX akTUBYE aHTUOKCUAAHTH, sIK-0T KAT, me-
pokcupenokcuHu (peroxiredoxins, Prx-2 and 3), cymep-
oKkcuaaMceMyTasy-2 i TiopeqokcuHpeaykrasy (thioredoxin
reductase, Trxrd-1). Kpim Toro, Biramin D moxe pery-
JIIOBATHU 3aMajieHHs, IPUTHIYYIOYN eKCIIPecilo IIMTOKIHIB
nursixoM OsokKyBaHHs TpaHcaokauii NF-kB. NF-xB in-
nykye ekcrpeciio redis ®HIT-a, IJI-1, IJT-6 i IJI-10 [63].
Takum ynHOM, BiTaMiH D BriMBa€e Ha ceplieBO-CYIUMHHY
CHUCTEMY, 3HUXYE aKTUBHICTh PEHiH-aHTiOTeH3UH-alb-
JIOCTEPOHOBOT CUCTEMHU, peryitoe romeocra3 Ca’", 3HU-
Kye abo TMiABUIILYE PiBEHb 3aMaJibHUX i POTHU3AMATIbLHUX
areHTiB, IIBUIIYE piBeHb aAHTUOKCHUIAHTIB, PETYJIIOE TIPO-
JIidepairito i mie SK aHTUKOATyJISHT. ToMy IMiATpUMaHHS
OINTUMAJILHOTO piBHS BiTamiHy D OyJ10 3arponoHOBaHO K
npodinaktuyna crpareris misg MC [66].

3’IBWJIMCH A0Ka3u 3B’s13KYy Aedinuty Bitaminy D 3 ne-
MPECUBHUMM PO3JIaaMU Ta MO3UTUBHOTO BIUIMBY BXXKUBaH-
Hs BiTaMiHy D nanieHTamu 3 gernpeci€ero i 1eilliToM 1IbOTo
BiTaMiHy [67, 68]. Pe3ynbratu KIiHIYHUX i eKCIEpUMEH-
TaJbHUX IOC/IIXEeHb TTOKa3aiu, 1o Aediuurt Bitaminy D
MOXe OYTH TIPUUYETHUI 1O PO3BUTKY TPUBOXKHUX PO3JIAIiB
[69]. Takoxk mocimkeHHs IMoKa3aiu, 10 3HXKEHHS PiBHS
BiTaminy D Ta iioro nediuut mo’s3ani 3 CC3 i MC [70].

Hwusbkuii piBeHb BiTaMiHy D acolilo€Thcs 3 pisHUMU
ncuxiyHumu posnagamu [71]. [loBimomisieTbesl, 1110 y Ma-
LI€EHTIB 3 NpUMHAKMHI ONHI€EI0 TPAaBMAaTUYHOIO MOMII€I0 B
aHaMHe3i piBeHb 25(OH)D MaB 3BopoTHUII 3B’S130K, a ¢~
diuuT Bitaminy D mo3utuBHo acolttitoBaBcs 3 [ITCP. O6u-
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nBa nojimopdizmu Ge 6ynu nos’si3aHi 3 piBHem 25(OH)D
i [ITCP. Hocii renotuny CC rs4588 Manu 3Ha4yHO Bl
noka3Huku 25(OH)D Tta Huxxyi mancu Ha [TTCP nopis-
HSTHO 3 HOCisIMU TeHOTUIY AA. AHaAJOTiYHO, HOCII ayesist
TT rs7041 manu Hukuuii piseHs 25(OH)D i Bummit puszuk
po3Butky I[I1TCP, Hixx Hocii reHotury GG. Lli pe3ynsratu
CBim4aTh IIPO Te, 110 3MiHU B MeTaboIi3Mi BitTaminy D mo-
KyTb BillirpaBaTu MeBHY poJib y nmatogiziosorii [ITCP. Ha
nonatok no BmauBy 25(OH)D renorun Gce, a otxe, i pi-
BeHb GC TaKOX 371aTHi BIJIMBaTU Ha po3BuToK I1TCP [72].
IcHy10Th pi3Hi Gio0TiUHI HUISIXU, SIKi MOXKYTb OB’ SI3yBaTH
MetaboutisM BitamiHy D i ncuxiuHi posnanu. [To-niepiue, Bi-
TaMmiH D Bigirpae peryasiTopHy poJsib y Helipo3anajJeHHi Ta
HeipoiMyHoIorii i MoXe OyTH IMOB’sI3aHUi 3 PiI3HUMM TICH-
Xiunnmu poaiagamu, 30kpeMa 3 ITTCP. [To-agpyre, VDR exc-
MPECYIOTHCS B IUISTHKAX MO3KY, SIKi IEMOHCTPYIOTh 3MiHU aK-
TUBHOCTI y cy0’ekTiB, 1m0 crpaxnamoTsh Ha [ITCP. I[To-Tpere,
BiTaMiH D Takox Oepe ydacTb y MeTaOOMIYHIl peryJisiii He-
ipoMeiaTopiB, SIK-OT CEPOTOHIH i KaTexoiaaminu [73].

2.8. BiramiH E

Bitaminu C i E MoxXxyTh OyTu 3alydeHi OO0 peryisi-
uii nmpouecis OC i X3HI, 3o0kpema, mnuissxom HeilTpa-
nisanii BiTbHUX paguMKamiB i 3HMXKeHHs piBHIB IJI-6 i
C-peakTHBHOroO 0iJika, TUM caMuUM 3MeHIyoun X3HI-
ornocepenkoBaHi rmposisu OC.

ExcnepumeHTanbHi AOCHiAXEeHHS MOKa3alu, II0
npuiiom BiTaminy E moxe 3HuxkyBatu piBeHp OC, 1J1-6,
®HII-0, TenTUHY, pe3UCTUHY, IHTIOITOPY aKTMBAaTOpa
mwra3MmiHoreHy-1 (plasminogen activator inhibitor-1, PAI-1)
Ta BiOKJIaAeHHS KOJIaTreHYy Y BiclepaIbHill KMPOBili TKa-
HuHi (visceral adipose tissue, VAT) [57]. Bitamin E inri-
oye I10JI, 3nuxye piBeHb 3XC, 3meHinye AT, arperaiiito
TPOMOOLIMTIB, PiBe€Hb MOJEKYJI MiXKJIITUHHOI aaresii-1
(intercellular adhesion molecule-1, ICAM-1), monekyn
anresii cynmHHMX KJTiTUH-1 (vascular cell adhesion protein
1, VCAM-1) ta E-cenexTuHy, a TaKoX IOKpaliye 6io-
JMOCTYMHICTh oKcuay a3oTy (nitric oxide, NO) [55]. OTxe,
MMOBIpHO, IIIO CITOXKMBaHHA BiTaMiHy E Moxke cripusatu
npodinaktuii CC3 [74].

IcHye rimoTesa, 1110 MOPYIIEHHS aM’$ITi, SIKe CIIOCTepi-
raetbes nipu [ITCP, moxe 6ytu Haciinkom OC y TKaHMHAaX
rirnokamiia, a BitaMiH C moxe 3MeHIuTu piBeHb OC y Ti-
MOKaMIIi Ta 3aro0irTu noripieHHo nam’sTi. Llg rinoresa
OyJa nepeBipeHa HuisixoM MojesitoBaHHst SPS y nypis. Pe-
3yJBTaTH TToKa3ajin, o SPS acoiloeTbes 3 HeraTUBHUMU
3MiHAMM B KOPOTKOCTPOKOBIH i JTOBroTpuBaiiii mam’siti;
3HaYHUM TigBuieHHsM piBHs GSSG B rimokamrii Ta 3Ha-
gyHUM 3HMKeHHSIM aktuBHOcTi [1OJI, I'TIO i xartamasm.
IIpuitom Bitaminy C e(peKTUBHO IPUTHIYYBaB ITOTiPIIEHHST
nam’sti Ta 3minu MapkepiB OC. Takum ynHOM, BiTamin C
Moxe 3armobiratu po3BuTKy OC Ta MOTiplIeHHIO ITaM’sITi,
ki cnpuurHeHi IITCP-noniOHMMU MOBEAiHKOBUMU MO-
nensimu [46].

2.9. lNonigpeHonun

IlonideHOMN CTAHOBISITH BaXJIMBY I'PYIly aHTUOKCH -
IaHTIB, SIKi MOXHa pO3IiIMTU Ha ABa Kjiacu: HedaaBo-
Hoinu Ta (aaBoHoinu. [Ipukinagom HedIaBOHOITHOTO

AHTUOKCUIAHTY € pecBepaTpo. OCHOBHA aHTUOKCH-
JIaHTHA Ta MpOoTHU3aIajibHa Jisl pecBepaTpoy IOJsIrae y
3MEHIIEeHHI YTBOPEHHS MEPOKCUY BOAHIO, 3amobiranHi
yrBopeHHI0 ADK, MpUTHiYeHHI CUTHAIBHOTO IILISIXY Mi-
TOTeH-aKTUBOBaHOI IIpPOTeiHKiHa3M (mitogen-activated
protein kinase, MAPK), momynsaiii 3amaabHUX IIpolie-
ciB (IpuUrHiYeHHS peTryJslii mpoTeiHKiHa3u A (protein
kinase A, PKA) i curnanpnoro msgxy PI3K-protein
kinase B (PKB)) [57]. PecBepaTpoJ TaKOX MOXKe IOJIiIl-
LLIUTHU CEKpeLLito iHCyniHy B-KiliTuHamu [55]. AHTHATepo-
reHHi GyHKIIii pecBepaTpoJly MOJSITaloTh Y MPUTHIYeHHI
CMHTE3Y eHI0TeiHy- 1, iposidepallii KIITUH M1aaeHbKOT
MYCKYJIaTypH i 3MEHIIEHHi XopcTKocTi aprepiii. Kpim
TOTO, HaAMipHa €KCIpecisi Ta CTUMYJISIisI aKTUBHOCTI
eHJIoTeNiaJIbHOI CMHTa3u oKcuay a3oty (endothelial nitric
oxide synthase, eNOS) pecBepaTpoJiOM IPU3BOIUTH IO
30inmpmeHHs BupoOneHHsS NO B enmoTenionuTax [57].
Pecsepatpon 30inbliiye BuBeneHHst Na* i3 ceuero, i Takum
YUHOM, MAa€ aHTUTINEePTeH3UBHY Hiio [55]. BucHoBKkM
CUCTEMAaTUUYHOTO OTJISIYy Ta MeTaaHasi3y, IPOBEIEHOTO
G. Batista-Jorge et al. (2024), cBimuaTh Ipo NOTEHILIIMHMUIA
TepaneBTUYHUU eeKT pecBepaTpoly B AeSIKUX aclieKTax
MC, 30Kkpema B 3HMKEHHI CUCTOJIIYHOrO Ta JiacTOJIiu-
Horo AT i piBHs T10K03u. OgHAaK pe3yJbTaTh € MEXOBU-
MU i Ienio cynepewimBuMu. Lle Moxe OyTu BUIIpaBIaHO
METOJIOJIOTIYHOI Ta CTATMCTUYHOI HEOIHOPiTHICTIO
nociigkeHb [75]. 3axucHuii edekT pecBepaTposy Ipu
IITCP mosicHIOETBCST 10T0 3MaTHICTIO 30iIbIIYBATH BU-
poOIeHHS HelipoTpOodiHiB y MO3KY Ta IIPUTHIUYBaTH aK-
TUBHICTb | 1-B-rinpoxkcucrepoinaerinporeHasu 1-ro tumy
(11-B-hydroxysteroid dehydrogenase type 1, 11-HSD-1)
y neuiHui. Pe3yabratu 6araTbox mociigXeHb BKa3ylOTh
Ha Te, 110 pecBepaTpo € NMEepCreKTUBHUM IS dhapma-
kosioriyHoro JikyBaHHs1 [TTCP [59].

BUCHOBKMU

[Ipuitom GiopakTopiB, 0OCOOAMBO y CKJIAMi Ti€TUY-
HUX 100aBOK, MOXe OyTHM €KOHOMiIYHO e(DEeKTUBHOIO
cTpaTerieto mpodiJlakKTUKM, a B IeIKUX BUIMAAKaxX i Ji-
kyBaHHs KoMmopOigHocTi [ITCP i MC. ¥V usomy orsimi
PO3TJSIA€ETHCS POJIb MOicheHOoIiB, (p1aBOHOINIB, Kapo-
TuHOixiB, N-aunetumnuucrteiny, L-aprininy, BitaminiB C
i E, marnilo, -3 ITHXKK, Bitaminy B,/6endoriaminy i
0-JIIITOEBOI KMUCIOTHU y IpodidakKTHUII Ta JiKyBaHHI KO-
mopOimHux [ITCP i MC. OnHaxk 1eii nepeik MoTeH -
HO KOpUCHUX 0iodakTopiB y npodiJaKkTulli Ta JiKyBaH-
Hi Komop6inHux [ITCP i MC He € BUYEpIIHUM, iCHYE
0araTo iHIIMX NPUKIATiB.

Xoua crioxxuBaHHs 6iodakTopiB 3 ixketo 3arajom 6e3-
MevYHe i HaBpsI UM JOCSTHE /103, 110 BUKJIMUKAIOTH IMO-
TeHIIiiHI HECTPUSTINBI ePeKTH, B AEIKUX BUIAIKaAX iX
BXXMBAaHHSI MOXe MPU3BECTU 10 MEPEBULIEHHSI MaKCU-
MaJIbHO JAOTYCTUMOI 103U. TOMYy JOCTaTHE HAIXOMXKEHHS
0iosorivyHuX (PaKTOPiB IMOBUHHO OOCSATAaTUCh B MEpPIIy
yepry HuisgxoM 30ajaHCcOBaHOTO XapuyyBaHHs. OmgHaK y
NesIKMX BUIIaaKax, HanpukJian npu caiBicHyBaHHi IITCP
Ta MC, cnoxuBaHHS 1Xi MOxe OYyTM HEeIOCTaTHIM AJs
IOCSAATHEHHSI TTO3UTUBHOTO €(dEKTY, i TOMYy MPUITOM J0-
0aBOK € BUIIPABAAHUM.
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KonduikT iHnTepeciB. ABTopu 3asiBISIIOTh PO BiACYT-
HicTb KOHMIIIKTY iHTepeciB i BlacHOi (hiHaHCOBOI 3alliKaB-
JIEHOCTI TIpM MiAroTOBIi JaHO1 CTaTTi.

Indopmania npo dinancyBannsa. CtaTTs miAroToBIeHAa
B paMKax BUKOHAaHHS CTUIIEHiaTbHOI poOoTn BepxoBHOT
Pamu Ykpainnm.
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aHaJi3 giteparypu; Ceprienko O.0. — aHai3 JiTepaTypHu,
HaIuCcaHHS TEKCTY, pefaryBaHHs.
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Posttraumatic stress disorder and metabolic syndrome:
the role of some biofactors in treatment

Abstract. Post-traumatic stress disorder (PTSD) and metabolic
syndrome (MetS) are often comorbidities and share neurobio-
logical and clinical features. In particular, the results of meta-

analyses indicate a higher prevalence of MetS in patients with
PTSD compared to the general population. At the same time,
PTSD is also a known risk factor for MetS. The involvement of
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common pathogenetic mechanisms characteristic of both con-
ditions partially explains this coincidence. Insufficient intake
and deficiency of certain biofactors, especially micronutrients
(vitamins and essential minerals), are associated with an in-
creased risk of MetS, type 2 diabetes mellitus, and cardiovas-
cular diseases, and maintaining their physiological content in
the body reduces this risk. Taking nutritional supplements with
certain biofactors may help as an adjunct to conventional ther-
apy to prevent and treat PTSD and, more often than not, MetS
at the same time. This is because both conditions are linked to
deficiencies in a number of biofactors. This review aims to dis-
cuss the role of several biofactors, including a-lipoic acid, vita-

min B /benfotiamine, L-carnitine and acetyl-L-carnitine, -3
polyunsaturated fatty acids, quercetin, magnesium, vitamins D
and E, polyphenols, in the prevention and treatment of PTSD
and MetS comorbidity, as well as to analyze new trends and fu-
ture research directions. We conducted the search in databases
such as Scopus, Science Direct (from Elsevier), PubMed, and
MEDLINE. The keywords used were “post-traumatic stress dis-
order”, “metabolic syndrome”, and “biofactors”. We manually
searched the bibliography of publications to identify research
results that were not found during the online search.
Keywords: post-traumatic stress disorder; metabolic syndrome;
biofactors; literature review
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YBArd, KOHUeHTpauiga Ta o6pobka iHpopmauii
NiCAS nepeHeceHOol TPABMU TOAOBHOIO MO3KY

Pe3stome. Leii 02ns0 nioecomoenenuii na ocroei naykosoi ma npogpeciiinoi ingpopmauii, nodanoi Evidence Based
Review of Acquired Brain Injury (ERABI) 2022 poky w000 nokpawents pe3yasmamie peabinimayiiino2o nepiody
6 nayicHmie i3 cepeOHiMU I MANCKUMU MPABMAMU 20108H020 MO3KY (traumatic brain injury, YMT). Bidomo, uio 6
nayieumie 3 YMT surukaroms KoeHimMUeHi nopyuieHHs1, i neput 3a éce deiyum yeazii, wo 4acmo nposeAsEMbCs nio
Yac wo0eHHoI pyxoeoi akmueHoCmi il 08 13aHull 3i CNO8iNbHEHOH WeUoKicmio 06podKuU iHghopmayii, 8i0soniKaH-
HAM, He30amuicmio ympumysamu yeaey i mpyonowamu ii nepexniouenns. ERABI posensoae HemedukameHmo3Hi
il hapmavuesmuuni MPYUAHHS, SKi MOJICYMb MAMU KOPUCMb 045 NOAINULeHHS Y8acll, KOHUeHmpayii ma oopooku
inghopmauyii nicas nabymoi cepednvoi ma maxckoi mpasmu 201061020 Mo3ky. Ceped papmayesmuuHux 6Mpy4aHs
8UBYABCS NAUS DOHENe3ULY, MemUApeHiOamy, 6pOMOKPUNMUHY, DUBACMULMIHY, AMAHMAOUHY, 0eKcmpoamghema-
miny, Llepebponizuny ii einepbapuunoi kucnegoi mepanii. I1io0 uac ananizy 6aeamvox 0ocaiodicens 6yn0 6UsA6AEHO,
wo mineku Llepebponizun € echexmugHor mepanicro, SKa Moxce NOKpawumu GyHKUir yeaeu 8 ocio iz cepeoHbor
i maxckoro YMT (pieens dokazosocmi 1b). Y eidkpumomy docaioxcenni 3a yuacmio nayienmie 3 YMT Alvarez
et al. (2003) 6yn0 nokazano, uio sukopucmants Llepebponizuny 3nauno nokpaugye 6ioeseKmputty aKmueHicmo
MO3KY, yeaey, nam’amo i pieenv ceidomocmi. Y docaioncenni Poon et al. (2020) npuznauenus Llepebponizuty no-
Kpauiyeano pe3yabmamu mecmy Ha K0AbOPO8e CHPULHAMMSA | NOKA3HUKU 3A 20CNIMAAbHOIO WKAA0I0 MPUBOSU
i denpecii (HADS). Y memaananizi Vester et al. (2021) maxoxc 6yaa niomeepoxucena egpekmuenicmes i beznexa
Llepebponizuny 6 oci6 i3 cepednvoro i mackoro YMT. Yci yi dani ceiouams npo me, wio Llepebponizur moxce Gymu
egeKkmusHo HelponpomeKmopHO MePanicio 3 8i0OUYMHUMU KOSHIMUBHUMU nepesazamu 045 ocib, SKi JHcueymo
3 HAOYMUMU MpaeMamu 20106H020 MO3KY.

KiiouoBi cnoBa: ERABI; cepedns i masicka mpasma 201061020 MO3KY; y8aza; KoHueHmpauis; 06podka ingop-

mayii; [lepebponizun

3rinHo 3 JOKa30BUM OMISIAOM 3 peabijiTaliii marieH-
TiB IiCJISI CEPEAHbOI Ta TSIXKKOI TPaBMU T'OJJOBHOTO MO3KY
(Evidence Based Review of Acquired Brain Injury, ERABI),
HabyTa TpaBMa roJIoBHOro Mo3Ky (acquired brain injury,
YUMT) — 11e MOIKOIXKEHHS MO3KY, SIKE BUHUKAE TTiC/IsI Ha-
POIXEHHS i He TIOB’sI3aHe 3 YPOIKEHUMU TTOPYIICHHSIMHA,
BaJlaMu PO3BUTKY abo IMpoliecaMiu, siKi TPOTPECUBHO TO-
LIKO/KYIOTh MO30K. YMT — 1e 3arajibHUi TEPMiH, SIKUIA
OXOILIIOE TpaBMAaTUYHY i1 HETpaBMaTU4HY eTiosorito. Jlo
TPpaBMaTUYHUX MPUYUH HAJIEXKAThb TOPOXKHBO-TPAHCIIOPT-
Hi IpUToAM, NadiHHs, HaNaay, BOTHEeNaJlbHi MOpaHEeHHS i
CMOPTUBHI TpaBMU (traumatic brain injury); HeTpaBMaTUy-
HUMMH € MyXJIUHU (TUTBKM T00pOsIKiCHi/MeHiHTioMa), aHOK-
cist, cybapaxHOiTaJIbHUIT KPOBOBUJIMB (HEBOTHUILIEBUIA),
MEHIHTIT, eHlledatiT/eHiedanonartis (BipycHuUii, bakTepi-
abHUI, MeIMKAaMEHTO3HU, TIeUiHKOBMI) i cyOmypasbHa
remaToma.

TskKicTh TpaBMM TOJJOBHOTO MO3KY BU3HAYAETHCS 3a
JIOTIOMOTOI0 TTOKa3HUKIB KOMaTO3HOTO CTaHy 3a LIKAJI0l0
Inazro (GCS), TpuBanocti Brpatu cBigomocti (LOC) i

nocrrpaBmatuyHoi aMHe3il (PTA). 3anexHo Bia uux mno-
Ka3HUKIB 1i KJacu(dikyiOTh Ha JIETKY, CepeHIO, TSKKY i
Ity>Ke TSXKKY TpaBmy. J1Jist JIerkoi TpaBMU rOJIOBHOTO MO3KY
xapakTepHuil moka3zHuk 3a GCS 13—15 6aniB, LOC < 15
xBwinH, PTA < 1 ronunu; mis cepenHboi — GCS 9—12
6auiB, LOC < 6 ronuH, PTA 1—24 roguHu; U TSKKOI —
GCS 3-8 6aniB, LOC 6—48 rogun, PTA 1-7 nuis; mis
nyxke Tskkoi — GCS He BuzHaueHo, LOC > 48 ronuH, PTA
> 7 IHIB.

VY naitieHTiB, SIKi MepeHecIn CepeIHIO i TSKKY TpaB-
MY TOJIOBHOTO MO3KY, BUHMKAIOTh KOTHITMBHi MOpYy-
LIeHHS, i IepIl 3a Bce AedilluT yBaru, KOHLEHTpallii Ta
00po0Oku iHdopMmamii. YBara — 3mMaTHICTh JIOAWHU Bil-
oupaTtu iHdopmalio 3 6e3idi JOCTYITHUX CEHCOPHUX
CUTHAaJIiB, QIABTPYIOUM MPU LILOMY HEBaXJIUBY iHGMOP-
Mmaltito. Y poooti E.I. Knudsen BusiBieHo, 1110 BOHa Ma€
YOTUPU KOMITOHEHTU: poOOYY MaM’sTh, KOHKYPEHTHUI
BinOip, YyTAUBUI KOHTPOJb 3BEPXY BHU3 i aBTOMAaTUYHY
(dinpTpaliito BaxXJIMBUX CTUMYJIiB. MexaHi3Mu yBaru Bif-
OupaloTh iHhOopMallito, IKa OTPUMYE JOCTYIT 10 poOoUoi
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nam’siTi, e BOHA JIeTaJbHO aHaJi3yEThCSI, TO3BOJISIOUMN
JIIOAWHI TpUMaTH pillleHHs i TIaHYBaTH il IIOI0 L€l
iHGopMallii.

Kuniniyna mopmenp yBaru, 3anpornoHoBaHa Sohlberg
i Mateer (2001), rpyHTy€eThCcs Ha aediluTi yBaru, siKui
BimuayBatoTh mogu 3 YMT, i BKiTtoga€ 1’ ITh KOMITOHEHTIB:
cokycoBaHy yBary, CTiliKiCThb yBaru, BUOipKOBY yBary,
MepeKIIOUeHHS YBaru i posnopijieHy ysary. CpokycoBa-
Ha yBara CTOCY€ETbCSI peakllii Ha OKpeMi 30poBi, CIyXOBi
a00 TaKTUJIbHI CTUMYJIM (HaNpuUKIIad, OiJib, TeMIOepaTy-
pa). CriiikicTh yBaru — 11e¢ 34aTHICTh MiATPUMYBATH T10-
CJIiIOBHY MOBENiHKOBY peakllilo Mig yac 6e3mnepepBHOI Ta
MOBTOPIOBAHOI MiSUILHOCTI, 110 BKJIIOYAE MUJIBHICTb i pO-
0ouy mam’siTh. BubipkoBa yBara — 31aTHICTh irHOpyBa-
TH HECYTTEBI a00 BiIBOJIiKaIO4i CTUMYJIM, BOHA BKJIIOYAE
«cBOOOMY Bim BimBosikaHHS». [lepeximioueHHS yBaru —
30aTHICTh 3MiHIOBaTU (DOKYC yBaru i mepekjaodyaTucs
MiX 3aBIaHHSIMM, SIKi MAlOTh Pi3Hi KOTHITUBHI BUMOTH,
a TaKOX KOHTPOJIOBATH, siKa iH¢opMallis 6yae oOpo-
ongtucs. Po3nonineHa yBara — 31aTHICTb pearyBaTu Ha
KiUJIbKa OTHOYACHUX 3aBaHb.

HedinuT yBaru € HalMmoMKMPEHIIIOW i HAOLIbII BU-
CHaxXXJIMBOIO Mpobiemoro 1 moneir 3 YMT. Bin wacto
NPOSIBIISIETHCS 1Tl Yac IIOJEHHOI PYXOBOi aKTUBHOC-
Ti i MOB’sI3aHMIA 31 CTIOBIILHEHOIO MIBUAKICTIO 00pPOOKM
iHdopMalrii, BiZBOJiKaHHIM, HE3IaTHICTIO YTPUMYBaTHU
yBary i TpygHollaMmu ii nmepexmiodeHHs. Jlionu 3 YUMT
IEeMOHCTPYIOTh 3HAUHI MOPYIIEHHS MOPiBHSIHO 3 KOHT-
pOJIbHOIO TpyIolo HacedeHHs. Tak, y pob6oti A.R. Dy-
mowski et al. (2015) 6Gyj0 BCTaHOBJIEHO, 1O Talli€H-
™ 3 UYMT MaroTh npobjeMu 3i IBUIKICTIO BUKOHAH-
HS 3aBIaHb Ha 00poOKy iHdopmalii. ¥ gocaiaKeHHi
P.M. Dockree et al. (2006) mokasaHo, 1110 B LIMX Malli€H-
TiB MiABUIIIEHUI PiBEHb MOMUJIOK B €KCIIEPUMEHTAX Ha
criiikicTh yBaru. [1oBinbHiIIMIA Yac peakiii Ta MmigBUIIEHI
PO3YMOBI 3ycWJUIS TIpU BUKOHAHHI 3aBJaHb HA YBaXXHICTh
OyJIM IIpOoaeMOHCTpOBaHi B poboTi P. Azouvi et al. (2004).
VY HellomaBHbOMY CUCTEMAaTUYHOMY OTJISIAI i MeTaaHai3i
J.A. Walz et al. (2021) ©yno BusiBaeHO, 1110 B 0ci0 i3 YMT
3HAYHO MOpPYLIEHA 30pOBa yBara, 30Kpema 3JaTHICTb pO3-
MHOAiNSATY yBary Mmpu BUKOPUCTAHHI il HU3XiAHOTO KOHT-
pOJTIO 3a IOTTIOMOTOI0 BKa3iBKU HAIIPSIMKY, 4 TAKOX € TPY/I-
HOIII 3 BiIKJIIOYEHHSIM YBaru Bill HEMPaBUJIBHOI MPOCTO-
pPOBOI BKa3iBKH.

3 MeTOlI0 MOJIIIIEHHS yBaru, KOHIEHTpallii Ta 00poOKu
iH(popwmairii B mamieHTiB 3 YMT kimiHimucTaMu it 4OCTiIHNI -
kamu ERABI 6ynu oniHeHi e(eKTUBHICTD i Oe3reKka 6ara-
ThOX HEMEANKAMEHTO3HUX i (papMaKOJIOTiYHUX BTPYYaHb
Y PETPOCIIEKTUBHUX i MPOCMEKTUBHUX TOCTIIKEHHSIX, 11O
JTIO3BOJIMJIO BUIIJIATH Ti, SIKi MalOTh KOPUCTD i BiIMOBIIAI0ThH
KPUTEPisIM JOKA30BO1 METULIMHMU.

3 HemeOuKameHmo3HUX 6MPYHanb PO3IIISIIATUCS Tpe-
HYBaHHS i TIpaKTUKA, TPEHYBAHHS 3 TOABIMHUM 3aB/IaH-
HSIM, TEXHOJIOTiUHiI BTpYy4YaHHs (KOMIT FOTEPHI TEXHOJIOT1
Ta IOBTOPIOBaHI 3aBIaHHS B CepeIOBUILI BipTyaJbHOI pe-
aJIbHOCTI), TpOTpamMu TPeHYBaHHS yBaru, My3u4yHa Tepartisi,
TaHIIOBaJIbHA Teparlisl, JTiKyBaHHS 32 JOITIOMOTOIO TBApMH i
METOIM CTUMYJISLIL MO3KY (TpaHCKpaHiaJlbHa CTUMYJISIIIiS
MOCTiAHUM CTPYMOM, TTIOBTOpHA MarHiTHa TpaHCKpaHialb-

Ha ctumyssuig (rTMC), TpaHckpaHiaabHa (hOoTOOGiOMOIY-
JISIiliHA Tepartist).

ByJi0 noBeneHo, 1110 cepen HemMeuKameHno3HUX 6mpy-
uanb e(heKTUBHUMMU € TaKi:

— TpeHYBaHHSI 3 MOJBIMHNUM 3aBJAaHHSIM TOJIMIIIYE MO-
Ka3HUKMA BUKOHAHHS 3aBAaHb Ha yBary MopiBHSIHO 3 He-
crienuivHMM/y3aralbHeHUM TPeHYBaHHSIM (piBeHb I1O-
Ka30BOCTi 2);

— KOMIT'IOTe€pHa Iporpama IepemniaroToOBKU YyBaru
MO€e MOJIiMIIUTU yBary B ocio 3 UMT mopiBHsIHO 3 Tpe-
HYBaHHSIM maM’sITi a0 pekpealiiiHUMU KOMIT IOTepHUMU
nporpaMamu (piBeHb 10Ka30BOCTi 2);

— TIOBTOPIOBAHI 3aBAaHHSI B CEPEOBUIII BipTyaIbHOI
peasbHOCTI e(PeKTUBHO TOJIMIIYIOTh YBary i KOHIICHTPALIi 0
B 0oci6 3 UYMT (piBeHb 1OKA30BOCTI 2);

— TpPEeHYBaHHS TIPOLIECIB yBarm MOXe MOJIMIIUTH
¢yHKuioHyBaHHs yBaru B qoaeii 3 YMT (piBeHb moka3o-
BoCTi 1a). YpaBiiHHS 4aCOBUM TMCKOM MOXKE ITOJIITIIINTIA
MPOAYKTUBHICTb yBaru Ta IIBUAKICTh 00p0oOKHU iH(popmMallii
(piBeHb TOKA30BOCTi 2);

— TPEHiHTU 3 yIPaBAiHHS LiTsIMU e(DEKTUBHO T0MTOMa-
raloTh TUM, XTo cTpaxnaae Big YMT, HaBunTHCS KepyBaTh
KUTTEBUMMU LIUISIMU 3aBASIKM TIOJIMIIEHHIO yBaru (piBeHb
JTOKA30BOCTi 2), i TPEHIHTH 3 YCBiIOMJIEHOCTI MOXYTb OyTH
KopucHuMHU Wit moaeit 3 YMT 3 Toukm 30py yBaru, ogHak
TPUBAJIiCTh BIUIMBY MOTPiOHO peTesIbHO 3BaXXUTHU (piBeHb
JIOKA30BOCTi 2);

— HelipoM’s130Ba My3MYHa Teparlisd MOXe IIPU3BECTU 10
3MiH y (byHKIIOHAJIbHIN HEMPOIIACTUYHOCTI, IOJIILIYIOY
KOTHITMBHI (DyHKIIii, TaKi sSIK yBara, y JIofel i3 cepeTHbOIO
Ta TskKKo YMT, ogHaK HEOOXiaHI MoaaIbIIi JOCTiIKEHHS
(piBeHb 10Ka30BOCTi 1a);

— JIiKyBaHHSI 3a IOMTOMOTOI0 TBAPUH (aHiMasioTepartisi)
MOXe TIOJIITIIUTHY yBary i KOHIIeHTpallito B oci6 i3 YMT (pi-
BEHb JOKA30BOCTi 1b);

— TpaHCKpaHiaJbHa CTUMYJISLIiS ITOCTIMHUM CTPYMOM
(tDCS) moxe 0yTu e(eKTUBHOIO IS YCYHEHHS Ae(illuTy
yBaru B MO€EIHAHHI 3 KOMIT IOTEPHUM HaBYaHHSM Y JIOei
3 YMT (piBeHb H10Ka30BOCTi 1b).

Cepeo papmaxoaocivnux 6mpy4ans 04 noainuieHHs
yeazu nauienmie 3 TBI ouinrosanacs eghexmuenicmo AiKy-
GAHHA MAKUMU NPENAPAMAMU: TOHETIE3UTIOM, MeTUI(heHi-
JIaTOM, OPOMOKPUIITUHOM, PUBACTUTMIHOM, aMaHTaIMHOM,
nexkcrpoamderaminom, LlepedbponiznHoM, a TakoX rinep-
0apHUUYHOI KMCHEBOI Tepaltii.

Jlonene3us — 1ie iHTIOITOp aLeTUIIXOJIiHECTEPA3H LICH-
TpaJbHOI Oii, TOKa3aHW Wi JiKyBaHHs nemeHii (Traeger
et al., 2020) i xBopoou Amrblreiimepa (Cacabelos, 2007). Bin
€ KOpUCHUM NpH acda3ii Micast iHCYJIbTY, MOXe CIIPUSTU 3Ha-
YHOMY TOJIIMIIIEHHIO IIBUAKOCTI 00p0oOKM iH(hopMallii, yBaru,
ram’siTi, 00i3HAHOCTI ¥ (DYHKIIIOHAJIBHUX 31iI0HOCTEI Y JTIO0-
neit, siki xxuByTh 3 UMT (Swenson et al., 2021). Ockinbku naHi
CBiYaTh TIPO Te, IO XOJIiHEPTiyHa TUCHYHKILSI MOXKe CIIpu-
SITU CTIKOMY KOTHITUBHOMY neditmty B moneit miciass YMT,
TP 3HIDKEHHI XOTiHeprivHOI (hYHKIIii O9iKYETHCSI ITOJIIITIIEH-
HsI yBaru, IaM’sITi Ta iHIIKX aCTIeKTiB MTi3HAHHS, [IOB’SI3aHUX 3
alleTUJIXOJIIHOBOIO cucTeMolo (Arciniegas, 2003).

VY nocnimxenHi Zhang et al. (2004) 6yno npoaeMoH-
CTPOBAHO, 110 TIiCJISl 3aBEPLICHHS JIiIKyBaHHS JOHEIe3U-
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JIOM B 000X rpymnax He OyJ0 CYTTEBUX BiAMiHHOCTEU Mix
rpyrnamu 3a 0yab-saKuMU nokasHukamu yearu. Khateb et al.
(2005) BusIBWIIM, IO TICJISI JTIKyBaHHSI JIOHETIE3UJIOM JIIOIU
3HAUYHO Kpallle BUKOHYBAJIW TECTU Ha PO3MOJIiJIEHY yBary;
o/1HaK 4 3 15 yyaCcHUKIB TPUTTMHWIN JTIKyBaHHS Yepe3 Hera-
THBHI no0ivHi epextn. Y mocmimkenni Campbell et al. (2018)
He OyJIO BUSIBJIEHO 3HAUHOTO BIUTMBY JOHETE3UTy Ha OyIb-
SIKi TTOKa3HUKW KOTHITUBHUX (DYHKIIiM, BKJIIOYHO 3 YBarolo.

Ha wiii mincraBi ERABI 3po6uia Takuii BUCHOBOK:
icuyromo cynepevausi dokasu piens 1b (nozumueni) ma
piens 2 (necamueni), uo donenesu moxce noainuyeamu
yeazy nopieusino 3 naaue6o nicas YMT.

MetuncdeHinaT — cTUMyISITOp LEHTPaTbHOI HEPBOBOT
CUCTEMM, SIKUI1 TIPUTHIUY€E 3BOPOTHE 3aXOTUIEHHS no(da-
MiHy 11 HOpaJpeHaJliHy, 110 MPU3BOAUTH 0 TiABUIIICHHS
nmodaMiHeprivHoi aKTUBHOCTI. BiH BUKOPUCTOBYETHCS IS
JIIKyBaHHSI CUHAPOMY AeilnTy yBaru i rinepakTUBHOCTI
y miteii i mopocnux (Candido et al., 2021), mis nikyBaHHS
PO3yMOBOI BTOMU U TMOJIIIIIIEHHSI KOTHITUBHUX (DYHKIIIM Y
monei, ki xuByTb 3 UMT (Levin et al., 2019). o ctocy-
€ThCs 0€3IeKu Mpenaparty, TO B KIiHIYHUX JOCTiIKEHHSIX
He OYJIO BUSIBJICHO XKOJIHUX CepiO3HUX MOOIYHUX eeKTiB
(Godfrey, 2009). OnHak € HeBeJIMKa KiJIbKICTh TOBiIOMJICHb
Mpo 1o6iuHi ehekTH B 0¢i0, sIKi TpuiiMaoTh MeTWI(heHiaaT,
TOMY BKpail BAXJIMBUM € BinnoBinHe no3yBaHHs (Barnett &
Reid, 2020).

PizHoMaHITHI mOCHIIXEHHS 3 PI3HUMHU peXUMaMU
IO3yBaHHS Ta Pi3HOIO TPUBAIICTIO BUSBUJIM IMO3UTUBHI
edextu MmetwiadeHigaty B ocid 3 YMT (Gualtieri & Evans,
1988; Whyte et al., 1997; Zhang & Wang, 2017). OgHak
iHIII TOCTiIXKEeHHS, SIKi BUBYAIX BIUTMB METWI(heHIaaTy, He
BUSIBUJIM CYTTEBUX BIAMIHHOCTE! MOPIBHAHO 3 IUianebo B
MOKa3HWKaxX yBaru, MIBUIKOCTI 00poOKu iHdopMallii abo
HauanHs (Dymowski et al., 2017; Kim et al., 2006; Speech
et al., 1993). [NoreHuiliHE MOSICHEHHS LIUX CYIEPEWIMBUX
pe3yapTaTiB mponoHyioTh Willmott et al. (2013), sxi mpu-
MYCKaloTh, 110 PeaKlilis JoAeil Ha MeTWI(deHiaaT 3aJeKUTh
Bill iXHBOrO TeHOTUITy. 30KpeMa, 0co0H, SIKi MalOTh ajleslb
MmeTioHiHy (Met) y reHi katexon-O-MeTuaTrpaHcdepasu
(COMT), maroTh OiIbIIIY peakilito Ha MeTWI(heHiaaT MopiB-
HSIHO 3 0ocobaMu, sIKi MatoTh aiesib BajliHy (Val). Xoua Hocil
ssk Met/Met, tak i Val/Val ripiiie BUKOHYBaJIM Pi3Hi 3aBIaH-
H$I Ha yBary MopiBHSIHO 3i 3JI0pOBMMMU JIIOJbMHU, HOCiT Met/
Met 1eMOHCTpyBaIu OiJIbIIIE MOJTIMIIIEHHS B CTPATEriyHOMY
KOHTpOJIi yBaru, Hix Hocii Val/Val (Jenkins et al., 2019).

Bucnosok ERABI: icuyroms cynepeuausi doxasu pieHs
1la wooo epexmusnocmi memuaghenioamy nicas mpasmu
20/1086H020 MO3KY 045 noainuienHs yeazu 6 ocio nicas YMT.
Taxoonc icuyromo doxasu piens 1b, wo ocobu, axi maromo
aaeav Met, moxcymo Oymu Giavut wymaueumu 00 memua-
denioamy, ninc ocobu be3 arean Met, Koau iidemovcs npo
nonyaauiro YMT.

BpoMokpunTuH € 1ohaMiHEpTiYHUM aroOHiCTOM, STKHit
3MiICHIOE CBOI eheKTH TepeBakHO Yyepe3 3B’ si3yBaHHST D2-
peuernropiB (Whyte et al., 2008). [1puryckaiots, 1o noga-
MiH € BaXJIMBUM HeHpoMeniaTopoM Il mpedpoHTaIbHOI
dyuxkuii (McDowell et al., 1998). Aronictu nodaminy, Taki
SIK OpPOMOKPUIITAH, BUKOPHCTOBYBAJIMCS ISl JIIKyBaHHS
oci6 3 YMT, sxi nepeOyBaloTh y MiHiMaJIbHO IPUTOMHOMY

crani (Passler & Riggs, 2001), a Takox IJ1s MOJIIMIIEHHS
KorHiTuBHUX QyHKLi B ocio 3 UMT (Frenette et al., 2012).

BriiiB OpoMOKpUNITMHY Ha KOTHITUBHI (hYHKILi1 B OCi0 3
YUMT BuBUaBCS y 1BOX paHAOMi30BaHUX KOHTPOJIBOBAHUX
nociimkeHHsix (McDowell et al., 1998; Whyte et al., 2008).
VY nocnimxkenni McDowell (1998) Hu3bKi 1031 GpOMOKpPUIT-
TUHY (2,5 MI Ha IeHb) MOJIINIITyBaIu (PyHKIIIOHYBaHHS IIPUA
BUKOHAHHI T€CTiB BUKOHABUOTO KOHTPOJIIO, BKJIIOYAIOUU
TMO/IBiliHE 3aBAaHHSI, TECT HAa MPOKJIaJaHHSI MapIIPYTY, TECT
Crpyna, BicKOHCMHCBKHUIT TECT Ha COPTYBaHHSI KapToOK i
KOHTPOJIbOBAHY yCHY acolialito ciB. OaHak mi3Hille a0-
caimxenHss Whyte et al. (2008) BusiBuI10, 1110 GpOMOKPHUII-
THH MaJio BIJIUBAa€E Ha yBary. Kpim Toro, 6yiio Big3HaueHO,
1110 KiJIbKa YYaCHUKIB Bil4yJI1 TIOMipHi a00 CUJIbHI eheKTr
rnpenapary i BiIMOBWIUCS Bijl y4acTi B TOCHiIXeHHi abo
OyJI1 BUBEIEHI 3 HBOTO.

Vce e no3soamio ERABI 3po6uTi BUCHOBOK, 1110 iC-
Hyromb cynepedausi dokasu (pieens 1b i 2) ugodo moeo, uu
noainuye OpomMoKpunmuH 6UKOHAHHS 3a60AHb HA Y8aAzy No-
piensno 3 naaye6o 6 ocio nicas YMT.

Ilepedpoi3un po1eMOHCTPYBAB HEMPONPOTEKTUBHY
i1 HelipoTpOiYHY [it0 Ta MOJIIIINB KOTHITUBHY IisUIbHICTh
y mozaeit moxuioro Biky. Takox LlepeOpoizuH 31ilicHI0E
3aXMCT BiJl HelipoIereHepaTUBHMX TIOPYIIIeHb a60 3aXBOPIO-
BaHb i YNHUTH MMO3UTUBHUIM BIUTUB Ha HEUPOTUTACTUIHICTh
(Fiani et al., 2021).

V BimkpuTOMY OOCiIXKEHHI 3a yJacTio namieHTiB 3 YMT
Alvarez et al. (2003) BuBuYaBcs1 moTeHLiliHU1 BrutuB Llepe-
OpoJIi3MHY Ha 0i0eIeKTPUYHY aKTUBHICTb MO3KY, KOTHITHB-
Hi yHKIIT Ta KJIiHIYHUI pe3yabTaT y nauieHrtis 3 YMT. ¥V
JOCJTiIKEHH] B3sid yyacTb 20 maiieHTiB (15 4ooBiKiB i 5
KIHOK), cepe/THiii Bik sikux ctaHoBuB 30,1 poky, i3 cepenHiM
GasioM 3a IKaio KoMu [1asro 6,1 i yacoBuM iHTepBajIoM
miciist tpaBMu 23—1107 nHiB.

Vci yaacHuky otpuMmyBany 20 BHYTPIIIHHOBEHHUX iH-
dys3iit posunny Llepedpomizuny (30 Mi/iHdy3it0) mpoTsrom
4 trxHiB. OLHKY 3AiliICHIOBAJIM HAa BUXiTHOMY PiBHi, ITi[I
yac JIiKyBaHHS i IMicas1 4-TUXKHEBOTO Tepiony JiKyBaHHSI.
OuiHka e(eKTUBHOCTI TPOBOAMIIACS 32 KOTHITUBHUM TEC-
ToM MO3KY (TecT SKT), efekrpoeHiiedaiorpamoro,/pe3yib-
TaTaMU KapTyBaHHSI TOJIOBHOTO MO3KY, IIKQJIOIO pe3yJibTa-
tiB [l1azro (GOS).

Pesynbratu qociimkeHHs TpoIeMOHCTPYBAJIM, 110 T0-
PIBHSIHO 3 BUXiTHUM piBHeM B yuacHUKiB 3 YMT crocrepi-
rajjoch 3HaUHE 3HMKEHHS YaCTOTH MOBLIBHOI OioeIeKTpUY -
Hoi akTuBHOCTI (Hensra: p < 0,010; Teta: p < 0,050) i 3HauHE
MiaBUILIeHHS MBUAKKUX yacToT (Oera: p < 0,010) mics 3a-
crocyBaHHs LlepeOpostizuHy, 1110 BKa3y€e Ha IMOJIMIIeHHS
0i0eIEKTPUYHOT aKTUBHOCTI MO3KYy. OlLliHKa 3arajJbHOro
HeliporicuxoyiorivHoro craHy (Syndrome Kurztest), 1o
BKJIIOUae 9 cyoTecTiB, OyJia mpoBeIeHa It OLIHKY Iam’sITi
1 yBaru B y9aCHUKIB, siki orpumyBaiu LlepedposnizuH. Crio-
crepirajgocst 3Ha4YHe MOJIIIIEHHS 3arajbHOTrO CTaHy Iics
JIIKyBaHHSI, 1110 BKa3ye Ha KOTHITUBHI niepeBaru Llepedpo-
JIi3uHY. TakoX Bif3HAYaI0Ch 3HAYHE TOJIMIIEHHS MOKa3-
HuKiB 3a GOS mnopiBHsHO 3 BuximHuUM piBHeM (3,7 + 0,3
6anai 3,95 £ 0,30 6ana BinmosigHo; p < 0,05).

V nocnigxenHi Poon et al. (2020) oumiHioBanacs
edekTuBHicThL i O6e3neka lLlepeOposisuHy B mauieHTiB
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i3 CEPEeNHbOIO i TSIKKOIO TPAaBMOIO TOJIOBHOTO MO3KY. Y
HboMY B3stiM yyacTb 40 nmauieHnTiB 3 YMT (32 vosioBiku
i 8 xXiHOK) i3 cepeaHiM Bikom 38,1 poKy, cepeaHiM Yacom
micyst TpaBMM < 6 T i cepeHiM 6alloM 3a IIIKaJ0l0 KOMH
Inasro 9,9.

VYuacHuku Oyau paHmomizoBaHi B rpymy LlepeGpomizn-
Hy (50 M) abo mranedo mpotsarom 10 OHIB 3 MOmANBIIN-
MU IBOMA JOJATKOBUMMMU LIMKIaMu JikyBaHHs (10 mi/mo0y
npotsirom 10 gHiB). Pe3ynbraTul olliHIOBaIM Ha ITOYATKY A0-
crimkenHs, Ha 10, 30 i 90-i1 neHb TOCTiMKEHHS.

EdekTuBHicTb TEpamnii oLiHIOBaIM Ha MiICTaBi TECTY Ha
kosibopoBe cripuitHATTs (CTT), rocnitasibHOI HIKaIW TPU-
Boru i nemnpecii (HADS).

Pesynbratu mochiilkeHHS Mmokasaiu, 110 HalOiab-
i eeKTH 3a BciMa 1IKajaMu pe3yabraTiB [1azro Oynau
noB’s13aHi 3 CTT 112 (p=0,0223/0,0170). 3rinno 3 CTT 1
cepenHiii yac 3aBepiueHHs B rpymi Llepedpomizuny (58 ¢)
CTAaHOBMB MEHIIIE BiJl TOJIOBMHU Yacy, HEOOXiMTHOTO B Ipy-
i miae6o (164 ¢). 3rinHo 3 CTT 2 cepeaHiii yac 3aBep-
meHHs ctaHoBuB 117 ¢y rpyni Llepebponizuny i 240 cy
rpymi miaane6o. AHaji3 YyTJIMBOCTI MEPBUHHOIO KOMII-
JICKCHOTO [Jliala30Hy pe3yabTaTiB MPOJIEMOHCTPYBAB CTa-
TUCTUYHO 3Hauyury nepesary Llepeoponizuny. 3a HADS
OyJia BUSIBJIEHA CTaTUCTUYHO 3Hauymia nepesara Llepe-
OpoJi3uHYy 3 BeJIMKUM po3mipom edexty (p = 0,0378).
I1pu npomy aciekTy Oe3neKku Oy IMMOPiBHSIHHI 3 TAKUMU
B m1aie0o.

HemopnasHiii metaanani3 (Vester et al., 2021) Takox
ninTBepaus, 110 LlepedposizuH € 6e3neyHuM Ta e(heKTUB-
HUM 3aCO00M JIiKyBaHHSI 7151 OCi0 i3 cepeTHbOIO Ta TSLKKOIO
YMT. Pazom 1i maHi cBimyath npo Te, mo Llepedponizun
Moxe 0yTH e(heKTUBHOIO HEPOITPOTEKTOPHOIO TepaITieto 3
BiIUyTHUMU KOTHITUBHUMMU TIepeBaramu Jjist ocio, siki Xu-
ByTh 3 UMT.

Otxe, icHyroms doxasu pieus 1b, wo Ilepebpoaizun €
ehexmuenoro mepaniero, axa moice noainwumu QyHKUir0
yeaeu 6 ocio i3 cepednvoro ma msxcxoro YMT.

PuBacTurmin mie gx iHridiTop anetuiaxosaiHecTepasu
(Liepert, 2016), sxuii mepemkomaKae hepMeHTY alleTUII-
XOoJliHecTepas3i po3leruiioBaTi aleTuaxoaiH. Lle 30i1b-
LIY€E KOHLEHTPALLiO alleTUJIXOJIIHY B CUHAICax. ALETUJI-
XOJIiH Ha#iTiCHiIlIe MOB’sI3aHUIA 3 TiITOKaMITOM i nedim-
TOM ITaM’$ITi, a TaKOX Oepe ydyacThb B 00po61i yBaru. [1o-
IiOHO IO JOHEeNe3uJy pUBAaCTUTMIiH 3aCTOCOBYBAJIM IJISI
JIIKyBaHHS JeMeHIlii mpu XBopoOi Ausblreiimepa i st
MOJIETIIEHHSI KOTHITUBHOTO BiJHOBJIEHHS B 0ci0o 3 UMT
(Kakehi & Tompkins, 2021).

3a pe3yabTaTaMy TPbOX PaHIOMi30BaHMX KOHTPOJIbO-
BaHUX NOCJiIKEHb AIMIIUIM BUCHOBKY, 1110 pUBAaCTUTMiH He
nonimiye ysary micast YMT (Silver et al., 2006; Silver et al.,
2009; Tenovuo et al., 2009). PuBacturmin 0yB 6e3rneuHuM i
no6pe nepeHocuBes nanientamu 3 YMT, mpote He Oyo BU-
SIBJIEHO CYTTEBUX BiIMiHHOCTE MiXX pUBaCTUTMiHOM i TUTa-
1100 3 TOYKHU 30py yBaru abo BepOaibHOI mam’sTi (Silver
et al., 2006).

Bucnosku ERABI: icuyroms dokasu piens la, wo pu-
eacmuzmin NOpiGHAHO 3 naauedo He € eheKmMuGHUM 015
noainuweHHs KoHueHmpauii yeazu ado weudxocmi oopooxu
ingpopmauii nicas YMT.

AMaHTaJUH € aroHicToM HodaMiHepriyHOl CUCTEMU
i1 aHTtaroHictoM N-MmeTwi-D-acmapTaTHUX peLenTopiB
(Liepert, 2016). AMaHTaaMH 4aCcTO 3aCTOCOBYIOT JJIST JIIKY-
BaHHs TMCKiHe3il Tpu xBopoOi [TapkiHcoHa, MpoditakTuKu
TPUITY ¥ TTOJTIMIIIEHHST KOTHITUBHOTO BiTHOBJICHHS B JIIO/IEH
3 UMT (Loggini et al., 2020).

Ha cporoani suiie omHe AOCHIIXEHHS BUBYAIO
BILUIMB aMaHTaAWHY Ha yBary i IIBUAKICTb 0OpPOOKM iH-
dopmMalliii, sIKe He BUSIBUIO 3HAUYIIUX €(EKTiB Iicias
JikyBaHHS. Bynb-sKi pe3yabTaTu, SIKi BUSIBUJIMCS 3HAUY-
LIMMU s iHIIUX KOTHITUBHUX MOKAa3HUKiB, He 30epira-
Jucst poTsaroM 60-meHHoro crioctepexenus (Hammond
etal., 2018).

Bucuosku ERABI: icuyromo dokasu piens 1b, wo
amManmaouH He € eheKMmuGHUM 0451 NOAINUEHHS Y8a2u No-
piensno 3 naauebo nicas YMT.

l'inep0apuyHa KuCHeBa Teparis nependayae BIUXaH-
HSl YMCTOTO KUCHIO TTiJl TUCKOM, IIIO TO3BOJISIE JIETEHIM
MOTJIMHATU OiJibllle KUCHIO 3a oAuH BAuX. Ha cworon-
Hi rimepbapuyHa KMCHeBa Tepalisi BUKOPUCTOBYETHCS
IUIST JTIKyBaHHS TE€KOMIIpeCciiiHOI XBOpoOu, cepiio3HUX
iHdeKLill Ta YyIOBIJILHEHOr0 3arOEHHS paH yHACJiI0K
CYIIyTHBOT'O 3aXBOPIOBAHHS, TAKOTO SIK AiabeT (KJiHiKa
Maiio, 2019). lNimepbapuyHa oKcUreHOTepaIlisl TaKOX
BUKOPHUCTOBYETBLCS IJISI JIIKYBAHHS KOTHITUBHUX PO3-
naniB, moB’sa3anux 3 YMT Ta iHCynbTOM, TaKUX SIK Ae-
GiuuT MOBJIEHHS i PO3yMiHHS, a TAKOX BTpaTa ImaM’sTi
(Gonzalez-Portillo et al., 2019).

V nocnimkenHi Hadanny et al. (2018) rimep6apuyHa
KUCHEeBa Teparlis 3HauHO TOKpaliuia sK yBary, TaK i IBU/I-
KicTb 00poOKHM iH(opMallii mic/st JiKyBaHHS ITSITh JHIB Ha
TKIEHb. TaKoX MOBIIOMIISIZIOCST PO 3arajibHe MOJiMIIeH-
H$I KOTHITUBHOTO (hYHKIIIOHYBaHHSI Ta Bi3yaJIbHOI OOpPOOKU.
OnHak 11e BTpyYaHHSI CJTiJil BABYUTU OLTBII PETEIbHO, TIepII
HiK pOOUTH OCTaTOYHI BUCHOBKHM IIPO 10TO €(heKTUBHICTb.
Cucrematnunuii orsia Daly et al. (2018) mokasas, 1110 icHye
MO3UTYBHUI MOTEHIIia IIs1 BAKOPUCTAHHS TinepoapuuHoi
OKCUTeHOTepallii IK MeToay JiikyBaHHs ocid 3 YMT B roctpo-
My Iepiofi Iic/s1 TpaBMMU; ajie Tiepell ITOYaTKOM JIiKyBaHHS
HEOOXiZIHO BPaxoBYBaTH CTaH JieTeHb MallieHTa (HarpuKiaj,
HasIBHICTb HAOYTOI BEHTWJISITOP-aCcOLIiHOBaHOI ITHEBMOHIT).

Bucnosku ERABI: icuyromo dokasu piens 4, wo inep-
Oapuuna oxcucenomepanis moyce noainwumu sAK yeazy,
max i weuoxicmo 06pooKu inghopmauii nicas YMT.

JlekcTpoamdeTraMin — 11 CTUMYJIATOP LEHTPATbHOL
HEPBOBOI CUCTEMU, SIKWI BUKOPUCTOBYETHCS TS JIIKYyBaH-
HST HapKOJIETICii Ta CUHAPOMY nedilluTy yBaru i rimepak-
tuBHOCTi (Cutler et al., 2022).

VY nocnimxenni Hart et al. (2018) 32 yuacHuku 3 UMT
oTpuMyBaau Iiane6o abo 10 Mr aekcrpoamderaMiHy
(DEX). Ipyna DEX nemoHcTpyBasia BiporifiHo Oisblie 30y-
JKEHHST 3 TNIMHOM Yacy 3a 1kanoto ABS (mkana 30ymxke-
Hoi noseninku) (p = 0,04) MopiBHSIHO 3 IPyno0 TIaLEedo.
[HIIMX 3HAYYIIMX MIKTPYIOBUX BiIMIHHOCTEN BUSIBICHO
He OyJ10.

BucnoBok ERABI: ichyroms doxa3su piens 1b, wio dek-
cmpoamgemamin He noainuye yeaey nicas YMT.

OTxXe, Ha MiACTaBi BChOrO BUILEBMKIAAEHOTO MOXKHA
3pOOUTHU TaKi BUCHOBKU:
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— HalyTa TpaBMa rOJIOBHOTO MO3KY — 11€ TTOIIKOXKEH-
HST MO3KY, SIKe BUHUKAE ITicJIsl HAPOKEHHS i He MOB’s13aHe
3 YPOKEHUMU IMOPYILIEHHSIMU, BalaMU PO3BUTKY a00 Mpo-
mecamu, siKi IIPOrpecUBHO ITOIIKOIKYIOTh MO30K. Ha0yTi
TpaBMU, CIIPUYMHEHI TPaBMAaTUYHUMU TTOAISIMU, Kitacudi-
Ky10Th sIK UMT;

— y TMAIli€HTIB i3 CEPeaHbOIO i TSKKOIO TPAaBMOIO TO-
JIOBHOTO MO3Ky BMHMKAIOTh KOTHITMBHI IOPYIIEHHS, i
Mepll 3a Bce AediluT yBaru, 1o 4acTo MposIBIASETHCS Mif
yac II0AEHHOI PYXOBOi aKTUBHOCTI i IOB’sI3aHUI 31 CITO-
BiJIbHEHOIO IIBUAKICTIO 00poOKHU iH(opmallii, BiaBoIi-
KaHHSIM, HE3JaTHICTIO YTPUMYBATH YBary i TpyaHOIIaMU
11 IepeKJIIOYEHHST;

— 3 METOIO ITOJIITIIEHHS yBaru, KOHIEHTpallii i 00po0-
ku iHdopmMaiiii B maiienTiB 3 YMT kiiHiumcramu i gociin-
aukamu ERABI Oyi1o omiHeHo e(eKTUBHICTE i Oe3meKy 0a-
raThbOX HEMEIMKAMEHTO3HUX i (hpapMaKoJOTiYHUX BTPYUYaHb
Y PETPOCTIEKTUBHUX i MPOCTIEKTUBHUX JOCIiIXKEHHSIX;

T. Chistyk

— cepel HeMeIMKaMEeHTO3HUX BTpyYaHb €(PEKTUBHICTh
11010 TIOJTIMIIIEHHS YBAaru Majiu: TPEHYBaHHSI 3 MOABIMHUM
3aBAaHHSIM; KOMIT' IOTEpHa IporpamMa MeperniaroToBKu
yBaru; MoBTOPIOBaHI 3aBIaHHSI B CEPEIOBUIIL BipTyalbHOI
peabHOCTI; TPEHYBAHHSI TPOLIECIiB yBaru; yrpaBJliHHS ya-
COBUM THCKOM; TPEHIHTU 3 YIPaBIIiHHS LUUIIMM i TPEHIiH-
I'M 3 YCBiMOMJICHOCTI; My3W4Ha Tepallisl; aHiMaJIoTepalris;
TpaHCKpaHiaJbHa CTUMYJISLIIS TIOCTIHHUM CTPYMOM;

— cepel apMaKoJIOriYHUX BTpy4yaHb TiibKu Llepe-
OpoJIi3KH € e(peKTUBHOIO TepaIli€lo, IKa MOXe MOJIIMIIUTI
(dyHk1ito yBaru B 0cib i3 cepeaHboto i Tsokkorw UYMT (pi-
BEHb I0Ka30BOCTi 1b);

— KpiM TOro, iCHYIOTb JI0Ka31 piBHS 4, 110 TirepoapruyHa
OKCHTEHOTepartisi MOKe TIOJIITIIUTHU SIK YBary, TaK i IBUIKICTh
00po0Oku iHGopmattii riciss YMT. OnHak 11e BTpydaHHs CTif
BUBYUTH OUTBII pETEIILHO, TIEPII HiZK POOUTU OCTAaTOYHI BUCHO-
BKU IO H10T0 e(heKTUBHICTb.

MigroryBana TersHa Ynctuk .

Attention, concentration and information processing after brain injury

Abstract. This review is based on scientific and professional in-
formation provided by the Evidence-based Review of Acquired
Brain Injury (ERABI-2022) on improving rehabilitation outcomes
in patients with moderate to severe traumatic brain injury (TBI).
Cognitive impairments, particularly attention deficits, are com-
mon in TBI patients, often manifesting during daily activities and
associated with slowed information processing, distractibility, in-
ability to sustain attention, and difficulties in shifting attention.
ERABI examines nonpharmaceutical and pharmaceutical inter-
ventions that may have benefit in improving attention, concen-
tration and information processing after acquired moderate to
severe brain injury. Among pharmaceutical interventions, we have
studied the effect of donepezil, methylphenidate, bromocriptine,
rivastigmine, amantadine, dextroamphetamine, Cerebrolysin, and
hyperbaric oxygen therapy. A review of multiple studies found that

only Cerebrolysin is an effective therapy that can improve atten-
tional function in individuals with moderate to severe TBI (level
of evidence 1b). In an open-label study involving TBI patients,
Alvarez et al. (2003) demonstrated that the use of Cerebroly-
sin significantly improves brain bioelectrical activity, attention,
memory and the level of consciousness. In a study by Poon et al.
(2020), the administration of Cerebrolysin improved color trail
test and the Hospital Anxiety and Depression Scale scores. In a
meta-analysis, Vester et al. (2021) also confirmed the efficacy and
safety of Cerebrolysin in individuals with moderate to severe TBI.
All these data suggest that Cerebrolysin may be an effective neu-
roprotective therapy with significant cognitive benefits for patients
with acquired brain injury.

Keywords: ERABI; moderate to severe brain injury; attention;
concentration; information processing; Cerebrolysin
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AosboHoc T.A., CeucTinbHuk B.O., Kpunosa B.fO., CuumoHeHKo .1,
HaujioHanbHW MeamnydH yHiBepcuteT iMeHi O.O. boromonbLis, M. Kuis, YkpQiHa

HenpoaereHepauii, WO CYnpoOBOAXYIOTbCS
HOKOMUYEHHSM 30AiI30 B TOAOBHOMY MO3KY,
OCOOAUBOCTI Nepebiry Ta NiAXOAU AO AIKYBOHHS

Pestome. Heiipodezenepauii 3 nakonuuennam 3aniza é 20a0snomy mosxy (HH3M) cmarnosaams epyny eenemuuo
demepmiHOBAHUX | KAIHIYHO HeOOHOPIOHUX opm npoepecyroHoi HespoaoeiuHoi namonoeii, nog’s3anoi 3 eiokaa-
OaHHAM 3130 6 OA3ANbHUX 2AH2AIAX MA THUUX CMPYKMYPAX 6EAUK020 MO3KY, W0, Y CE0I0 Uepey, npu3go0ums 0o
nopyuenHs ix (hyHkuii. 3axeoprosants moxce debromyeamu i NPOAGAIMUCS K Y OUMAHOMY, MAK | 8 D0POCAOMY
siyi. Mema pobomu: npusepnymu ysaey Aikapie 00 6axicau8ocmi c0€4acHoi diaeHOCMUKU HelpoOe2eHepamueHUX
3aX60PI0BAHb, AKI NPOAGAAIOMBCA NOPYUEHHAMU PYX060i AKMUBHOCMI | AHOMANbHUM HAKONUYEHHAM 341i3a 8
pi3Hux cmpykmypax mo3Kky. Y kainiuniti kapmuni HH3M nepesasicatoms pyxosi poznadu, 30e0inbui020 NOEOHAHHS
napkinconizmy, ducmowii, nipamionoi nedocmamuocmi it amaxcii. linanku 6i0kaadanHs 3a1i3a 8UAGAAIOMbCS HA
MPT sk 6inamepanvHi 2ino0eHcusHi 301U, Y UeHmpi AKUX y 6a2amvox UnaodKax eU3HA1AOMbCs 2iNePOCHCUBHI
B02HUWA, UMOBIDHO, 34 PAXYHOK 21i03Y NEPesaicHo 8 OiNSHYI Oai0ux Kyab (cumnmom «oko muepa»). Tunosi neii-
Po8izyanizauiiini 03HaKu 00360510Mb 3 BUCOKOH LUMOBIpHICIIO 6cmaHosumu nonepedHiii diaenoz HH3M 3a na-
sA6HOCMI, a IHO0I [l 00 UHUKHEHHS KAIHIYHUX NPOSI8I6 3aX60PHBAHHS, CKOPOUYVIOUU YaC MA 8UMPAMu Ha 000amKo8i
docaioncenns. Y pobomi onucanuii kainivnuil eunadok HH3M, acoyiitoeanoi 3 6inkom mimoxoHopiarbHoi memo-
PaHU, @ MaKoic 8UCBiM.AeHI HOGIMHI 0aHi NPO KAIHIYHI NPOseU, 0iaeHOCMUKY Ma CYHACHUL MeHeONCMeHm makoi
namonoeii. [Ipodemoncmposano moxcaugicme i 8ajcaugicme cy4acHoi diaenocmuku i mepanii 6 Oumsa4omy 8iyi.
ITenemuune obcmesiceHHs 3aAUMAEMbCA BUPIULANLHUM 015 8epudbikayii cnadk080-0eceHepamueHo20 3axXe0pPI08aHHs
ma eusHauenHs 1oeo Gopmu. AHaniz simepamypHux OaHUX i pe3yabmamu 8AACHUX CHOCIMEPeNCceHb NiIOMEepolNCyronb
8ANCAUBICMb HABEOCHUX OCHOBHUX HANPAMKIE 00CMYNHO20 CUMNIMOMAMUUHO20 NIKYBAHHS, 4 MAKO0MIC Nioxodu 0o
namozeHemuuHoi mepanii, AKi wie Nompeoyoms noOANbLUUX KAIHIYHUX 8unpobysars. Hasederne kainiune cnocme-
DpedceHHss ma nposedenuil ananriz danux aimepamypu 3 npoosemu HH3M sidobpaxcaroms doyinbHicms NOUYKY y
X8OpUX 3 PYX08UMU (eKCmMPanipamionumu, nipamionumu, KoopoOUHamopHUMU) po31a0amu XapaKmepHux Heiposi-
3yanizayitiHux nameptie 3 N00ANbULOIO 8ePUDIKAYIEI0 DiaeHO3Y WASXOM MOACKYAAPHO-2eHEMUUHO20 O0CAIONCCHHS.
KirouoBi cinoBa: weiipodecenepayii; namonoeis pyxoeoi akmusnocmi; HaKonuuenus 3a1i3a 6 Mo3Ky; 0inok
mimoxondpianvroi membpanu; mymayis C19orf12

J1e010T KJIiHIYHMX CUMIITOMIB 3 PYXOBUX MOPYILIEHb  HaJbHIil (haxoBiii JiTepaTypi 3ycTpivyaroThCs JUIIE OKPEMi
€ YacTOl0 MPUYMHOIO 3BEpPHEHb MALiEHTIB YCiX BIKOBUX  TOBIAOMJIEHHS MPO KJiHIYHI BUIMAAKU BepUPiKOBAHUX
Kareropiit no JikapiB-HEeBpOJIOTiB, 110 HEPiIKO MoTpedye  opdaHHUX HEBPOJOTIYHMX 3aXBOPIOBAHb 3 aHAJi30M iX
MPOBEICHHS IMPOKOTO TUdEepeHiaIbHO-1iarHOCTUYHO-  €TioIaToreHesy, 0CoOIMBOCTEN KJIiHIiYHOI MaHidecTallii,
ro TOIIYKY, BKJIIOUHO 3 HU3KOI XBOPOO, SKi € BpO/Ke-  iarHOCTUYHUX MOXJIMBOCTEH Ta MeHekMeHTY [ 1—35]. s
HOIO TIaTOJIOTiEI0 HEPBOBOI CUCTEMM. Y CydacHiil Halio-  poOoTa nmpucBsiueHa MnpobjeMi HelipomereHepailiii 3 Ha-
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KonuueHHsM 3aiiza y Mmo3ky (HH3M; Neurodegeneration
with brain iron accumulation — NBIA), 110 Haiexartb 10
CTIaJIKOBUX XBOpOO MeTabo0J1i3My i BKIIIOYAIOTh HU3KY Heli-
porereHepaniii 3 aHoOMaJIbHUM BigKJIagaHHSIM 3aJIi3a me-
peBaxHO B AiITHKAX 0a3ajJbHUX TaHIJIIB Ta iHITUX MO3-
KOBUX CTPYKTYpax, BilITOBiTaTbHUX 32 PETYJISIIiI0 PyXOBO1
AKTUBHOCTI JIIOAUHU [6]. 3aXBOPIOBaHHS HialrHOCTYETHCS B
1-3 Bumagkax Ha 1 MJIH i, SIK IpaBUJIO, CIIPUINHEHE MO-
HOTEHHOIO MYTAlli€l0 3 aBTOCOMHO-PEIIECUBHUM TUIIOM
ycrmankyBaHHg. OQHaK BBaXkaeTbes, 110 y Maiixe 40 %
punaakiB HH3M narosnoriuHuii reH Moxe 3ajJuiiaTucs
HE BU3HAYCHUM.

Cepen po3mm@poBaHUX ITaTOreHEeTUYHUX MeXaHi3MiB
HH3M € nuuie nBi ¢popmu, CripyurHEHi IPSIMUM TOPY-
ILIEHHSIM MeTa00J1i3MY 3aJTi3a: aHOMAaJTiSIMU JIETKOTO JIAHIIIO-
ra ¢pepuruny (FTL) i uepynorurazminy (CP). ¥ 6inbmrocTi
BapiantisB HH3M BUSBISIOTh TEHETUYHO CIPUIMHEHI PO3-
JIaay MeTa0oIi3My JIITiaiB, HOPYIIEHHS Perysiii GyHKIIii
MITOXOHIpPIiil Ta J1i30COM, a TaKOX I1aTOJIOril0 IPOLECiB
aBtodarii. Haituacriime HH3M noB’s3aHi 3 nmopyiueHum
cuHTe30M naHToteHatkiHazu (PKAN), docdoninazu A2
(PLAN), mitoxonapianbHoro 6inka (MPAN) i 6eta-mipo-
nesepa (BPAN) [7]. OaHieto 3 MpoBigHUX TeOpiit po3BU-
1Ky HH3M € KoHuemniist MiToOXOHApiaJibHOT AUCGhYHKIIT,
OCKIiJIbKM HM3Ka BU3HAYEHUX ITATOJIOTIYHUX F'eHiB Y XBOPUX
na HH3M (PANK2, PLA2G6, C19orf12, FTL) KonyioTh
caMe MiTOXOHIpiaJIbHi OiIKM.

Haii6inpm BimomuM ximiHiuHuM Bapiantom HH3M
€ IaHTOTeHaTKiHa3a-acollilioBaHa HelipoaereHepa-
uig (Pantothenate kinase-associated neurodegeneration
(PKAN), a6o xBopob6a lamnepBopaeHa — Illmarua,
HH3M-1) [8, 9]. Lls Haiiuactima ¢popma HH3M (35—
55 % Bunazxis) Oyia Brepiue onucaHa y 1922 p. Busna-
yenuit y 2001 poui ren PANK?2 posranoBaHuii y XxpoMo-
comHOMY JioKyci 20p13-p12.3, noB’si3aHu 3 TOYATKOBUM
eTaIloM peryJisilii 0i0CMHTe3y KOSH3UMY A IUISIXOM KO-
BaHHS MMAHTOTEHATKiHA3U 2, 110 KaTaji3dye dhochopuiiio-
BaHH MaHTOTeHATy (Bitaminy B,) y pochonanToreHart,
SIKUI, Yy CBOIO uepry, 3B’s13ye LMCTeiH. BBaxkaeTbcs, 1110
CaMOOKHCHEHHSI LIMCTeIHY Yy TIPUCYTHOCTI 3aJli3a Cymnpo-
BOJIKYETHCSI BUIIIEHHSIM BiJTbHUX paauKaiB, TUCHYHKITI-
€10 MiTOXOHIPili Ta OKCUAAHTHUM cTpecoM [9]. 3BopoTHa
KOpeJIsilist MiXK piBHEM KOSH3UMY A 11 BUPaXKeHICTIO aItor-
TO3Y IMATBEPIKYE POJIb iHIYKOBAHOTO 3aJIi30M MEPEKMC-
HOI'0 OKMCHEHHS JIiIiiB y MOIIKomkeHHi HelipoHiB [IHC
y xBopux Ha HH3M-1 [10]. Onucani 130 myTattii y Bcix 7
€K30Hax reHa 3 nepeBaKaHHSIM MiCCeHC- i HOHCEHC-MY-
Tallii, a TAaKOX ApiOHi i BeJMKi Aeewii, Ayriikauii, My-
Tallil CalTiB CIUTAiCUHTY. ¥ TpeTWHI BUMAJIKiB BU3HAYa-
10Thcs ABi MicceHc-MmyTalii: ¢. 126 1G>A (p.Gly411Arg) Ta
¢.1283C>T (p.Thr418 Met).

«Kiracnuna» KjiHiYHA KapTHUHA, SIKa CIIOCTEePIira€Thes
y 6113bk0 90 %, XapaKTepu3y€eThCsl TTIOUYaTKOM Ha MepIio-
MYy-IpyroMy AeCATUITTI (a came y Billi 5—7 pokiB) i miepe-
BaXKHO MPOSIBJISIETHCS €KCTpaIipaMigfHUMM (iHOi JIEBOIO-
na-4yyTJIMBUMMU) Ta MipaMiTHUMU po3jagaMM, IU3apTpi€lo,
KOTHITUBHUMU MTOPYILIEHHSIMU, ITATOJIOTi€I0 30py (ITiIrMeHT-
Ha peTuHoIaris, arpodisi [ucka 30poBoro Hepsa). IHoxi
PO3BUBAETHCS aTaKCisl, B ISSIKMX BUTAgKax — rnepudepud-

Ha moJtiHeliporaTisi. 3aXBOPIOBaHHS IBUAKO IIPOTPeCye i
MIPU3BOINTH A0 BTpaTy (PYHKIIi1 xoap0m yepe3 10—15 poxis.
JIJIs1 aTUIOBUX MMi3HIX Ta «IIPOMiXHMNX» (POPM BIaCTUBUIA
mouartok y Biwi 20—30 pokiB i mi3Hile, 1e0roT 3i 3MiHaMu
MCUXiK1, 3 HACTYITHOIO MOSIBOIO PYXOBUX (ITapKiHCOHI3M)
i iHKOJIM 3 POSIBOM 30pOBUX MOpPYIIeHb. BaxinBuMm mia-
rHocTuyHuUM Mapkepom HH3M-1 € ¢hopmyBaHHS crieliu-
(ivHOTO HelipoBizyanizaliiiHOro mnmaTepHa, Tak 3BaHOTO
CUMIITOMY «0KO TUTpa» Ha MPT rosoBHOro Mo3Kky — rirnep-
IHTEHCUBHUIA CUTHAJI Y LIEHTPI TiMOiHTEeHCUBHOTO BOTHUIIA
B OUTSAHLI Omimnx Kynb [11, 12].

V¥ 20 % Bumnankis HH3M BusBIs10Th HelipoaereHepa-
1ito, acoliitoBany 3 ¢pocdoinazow A2 rpynu 6 (PLAN —
PLA2G6-Associated Neurodegeneration, HH3M-2). i
PO3BUTOK ITOB’A3YI0Th 3 Bu3HaueHUMH y 2006 porii my-
tanismu reHa PLA2G6, axkuit mictuth 19 eK30HIB i KO-
nye OiJToK-iHiliaTOp CUMHTE3y BiAbHUX XUPHUX KUCIOT i
nizodocdonininis. Hapa3si 3apeectpoBaHo Oijiblle Hix
100 myrawiii, cepen akux y 75 % BUNagKiB BUSBISIOTH
MicceHCc-, HOHCEHC-MYyTallil, B iHIIIMX BUITaJKax — MaJi
i BeJIuKi mesenii, MyTalii caifTiB CIJIAiCUHTY; 4aCTUX
myTauii HeMae. Kiriniuna manidecramia HH3M-2
XapaKTepU3YEThCS PaHHIM MTOYATKOM 3 MPOTPECYI0UUM
PO3BUTKOM aTakcii y TO€THAHHI 3i CITACTUYHICTIO Ha TJIi
BUpPaXKeHOI aKciaJbHOI TiIIOTOHIi, BTpaTU MCUXOMOTOP-
HUX HaBUYOK, aTpoii 1MCKiB 30pOBUX HEPBiB, BTpaTU
30pY, iHOMI eTiJierncii Ta JeTalbHUMHU HacaiAKaMU Mpo-
TSITOM TIE€PIIOTO ACCATUIITTS KUTTSI.

Y 2009 p. noBeneHa posb reHa PLA2G6 B reHesi cun-
JIPOMY TMCTOHII-MapKiHCOHI3MY (TTapKiHCOHI3M- 14), sikuit
yacrime ne6rotye y Billi 20—30 pokiB, IIBUAKO MPOTrPECYE,
XapaKTepU3yEThCS MaTOMOPGOIOTIYHUMU 3MiHAMU 3 T10-
sIBOIO Tiielb JIeBi i KIIIHIYHMMM TIpOsSIBaMU y BUTJISIII TTap-
KiHCOHi3MY, IMCTOHIi, TTipaMiTHNX, OKOPYXOBMX, KOTHiTUB-
HUX i ICUXiYHUX po3aaniB. HelipoBiszyanizaliiiHoo BinMiH-
HicTio 1poro pizHoBuay HH3M e HasBHicT MP-03Haku
HAKOIMWYEHHSI 3aJli3a y OIiaux Kyasix 0e3 TinepaeHCUBHUX
MIJITHOK y LIEHTPi, a TaKOX O3HaKu aTtpodii Mo30yka Ta
JIOOHO-CKPOHEBOI AJITHKY TOJIOBHOTO MO3KY.

Y 2001 poui 3’siBUIMCS Teplli MOBIIOMJIEHHS IPO
MPaKTUYHO €AMHY (DOPMY 3 aBTOCOMHO-IOMIiHAHTHUM TH-
TTOM yCTIaIKyBaHHS, SIKY TiarHOCTYIOTh Y MeHII HixX B 1 %
BUITAIKIB I siKa orpumaia Ha3sy HH3M-3, abo Helipode-
putuHonartisg. Ciig 3a3HaYMTH, 110 OMKUCAHI MOOAMHOKI
BUITAJKU JOMiHAHTHOTO TUITYy YCIaAKyBaHHS i IJIST iHIINUX
dopm HHM3 ax atunosi. [en FTL konye 6i0K Jierkoro
JIaHIIora (hepUTHUHY, MOXe 3a3HaBaTH 7 MyTalliii (6 pi3HUX
BCTABOK B €K30Hi 4 i MicCeHC-MyTallisi B €K30Hi 3), TleHe-
TPAHTHICTh SIKMX TTOBHA. 3 OIJISy Ha TUM yCIaIKyBaHHS
cepenHilt BiK ne0Ty cTaHOBUTH 011M3bKo 40 pokiB (re-
peBaxkHO y Aiama3oHi 15—65 pokiB). Y KIiHiUHI KapTu-
Hi HH3M-3 nepeBaxkaroTh eKcTpamipaMigHi po3iagu 3a
TUIIOM XOPEIiYHOrO TilepKiHe3y, AUCTOHil, OpamuKiHe3ii,
OPOJIIHTBaJIbHOI AUCKiHE3il, Au3apTpis, AUCHOHIsI, MEHIIIE
BUpaKeHi MipaMiaHi Ta KOOpAUHAaIliliHi MOPYIIIEHHS, CITO-
CcTepiraeTbecs emolliiiHa J1abiIbHICTh Ta paHHS Jierka Kor-
HITMBHA HEJOCTaTHiICTb. BaroMy niarHOCTMYHY LIIHHICTh
MOXYTb MaTH 3MiHu Ha MPT, gki 3HauyHOIO Miporo mepe-
NYIOTh KJA{HIYHUM CUMIITOMAaM, a TaKOX 3HWXKEHUI piBeHb
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¢depUTHHY B CUPOBATIIi y YOJIOBIKiB i B TOCTMEHOIay3i y
XKiHOK. Bimomuii Takox BapiaHT aBTOCOMHO-IOMiHaHTHO1
rinepdepuTrHeMii 3 KaTapakTow. TUIOBI uIst OiIbIIOCTI
HH3M MPT-o3HaKkM BigKiameHHs 3ajli3a y BUIJISIAI Tillo-
CUTHaJy y pa3i HelipohepUTUHOTIATII CITOCTEPIraloThesl He
TUIBKU y AUISTHIL OJTiANX KyJib, aJie 1 y CepeTHbOMY MO3KY,
YOpHIl cyOCTaHIIii, JIYIIIKMHI i 3y09acTUX siapax, XBOCTa-
TUX SIApax, TaJaMycCi, IIOETHYIOUYUCH 3 aTpodielo MO30YKa
i cepeaHbOro MO3Ky; Ha Ii3HiX CTamisIX TaKOX BUSIBIISIOTH
KiCTO3Hi 3MiHM y 0a3ajbHUX TaHIisIX, IBOCTOPOHHIN He-
Kpo3 011101 KyJi it aTpodito KOpU BEIUKOTO MO3KY.

HeiiponereHepariist, acouiiioBaHa i3 6iJIKOM MiTOXOH-
npiajibHOT MeMOpaHu (mitochondrial membrane protein-
associated neurodegeneration — MPAN; HH3M-4), — 1ie
e onHa ¢opMa arpecMBHOI HeipoaereHepalii 3 BUpa-
JKEHUM HaKOTMYEHHSIM 3aJli3a B MO3KY TAlli€HTIB, 1110 3y-
crpivaeTbes y 3—4 % Bumnanakis HH3M, Briepiire onucana
y 2011 poui. 3axBoproBaHHS CIIPUYMHSIOTH MyTallii reHa
C190r1f12, sskuit HaJIeXKUTh 10 TeHiB BIIKPUTOT paMKU 34U~
TyBaHHs (open reading frame). KomoBaHuii MM reHOM
OLTOK BUSIBJISIIOTH Y MiTOXOHIpialibHilA MeMOpaHi KJIITUH
MO3KY, KpOBi, agunoluTiB. BiH 6epe ydyacTh y GioreHesi
SKMPHUX KUCJIOT i B po3najli HU3KW aMiHOKKCIOT. OrrcaHo
28 pizaux myrtauiit C19orf12 [13, 14].

HH3M-4, nop’s13aHa 3 renoM C190rf12, Oyna Brepiiie
BUsIBJIeHA y rpymnu nanieHTiB y Cximniit €Bpormi ([Tombiia)
[15]. [I1oGanbpHa MOMMPEHICTD OLIHIOETHCS Y MEHIIIEe HixX 1
Ha 1 MiIbMOH JIOAeH, 110 CTAHOBUTH YChOTO OJIU3BKO CO-

THi oci0. Kiiniuni osmaku MPAN BKITI04ar0Th JUCTOHIIO,
MapKiHCOHI3M, CIIACTUYHICTD i IICUXOJIOTiIUHI IIPOOIeMH,
SIK-OT TPUBOTra, JETpecisi, HeYBaXKHiCTb, TaJIOLMHAIIil Ta
rinepakTuBHicTh [16, 17]. TToyaTok 3a3BMyYail nmpumamae
Ha nepiie abo apyre AeCATWITTS (Y cepeaHboMY OJIM3bKO
9 pokiB). Takox € OKpeMi MOBiTOMJIEHHS TTPO BUMAAKH Jie-
610ty y nopociomy Billi (y 20—30 pokiB), 1110 31e0iIbIIIOT0
MPOSIBIIIETHCS TICUX030M i JeMeHiero [15, 18].

[TopiBHSHO 3 iHIIMMU Pi3HOBUAAMM, a CaMe HaMIo-
mupeHimow dopmoro HH3M, MPAN BiapizHsieTbCS Bif
tunoBoi PKAN mi3HIilIMM movyaTkoMm, MOBITBHIIIUM Tie-
pebiroMm, MeHIII BUPaXXeHUMH ITOPYIISHHSIMU iHTEICKTY i
TICHUXiKM, a TAKOX MepeBaXKaHHIM MipaMiTHUX CUMIITOMIB
Haj ekcTparipaMinHuMU. HecroniBaHo0 3HaXigKOO BU-
SIBUJIACS IOCUTh BUCOKA YaCTOTa aKCOHAJIbHOI MOJiHEeH-
porarii, 3aikcoBaHOI i Yac MpoBeACHHS €JIEKTPOHE -
pomiorpadii. BBaxaeTbcsl, 110 TSKKICTb 3aXBOPIOBAaHHS
Ta niporpecyBaHHs1 MPAN 3aranom monioHi a6o Jerii,
Hixk PKAN, aje gaHux mpo 1e Bce Ie Opakye yepes Bil-
CYTHICTb BEJIMKUX KOTOPT TAIIEHTIB I CTATUCTUYHO Bi-
pOTifHOI OIHKU. € TaKOX TMOBIAOMJIEHHS PO BUMAIAKU
30epekeHol pyxoBoi akTUBHOCTI y xBopux Ha HH3M-4
ITiCJI IBOX AECSTUIIITD Bifl TTOSIBY MEPIINX CUMIITOMIB 3a-
XBOPIOBaHHSI.

Cepen ocobnuBux dpeHorunisB HH3M-4 onucani Bu-
MaJKM MoYaTky 3 aTpodii 30poBUX HEPBIB, 1110 TPU3BOIUIA
JI0 aMaBpO3y; Mi3HbOTO MovaTky (25—29 pokiB) 3i NIBUIAKUM
MpOrpecyBaHHSIM; MiIBUILEHHS piBHSI KpeaTUHiH(OChOKi-

Pucyrok 1. MPT, akcianbHe T2-3Ba)keHe 306paxkeHHs1 611igo1 Kyni (BepxHiii psa) i 4opHoi cybcTaHuii (HYKHI
psg) y Bunagkax HH3M: A) BPAN; B) PLAN; C) MPAN; D) PKAN (https://www.researchgate.net/figure/MRI-
of-the-globus-pallidus-and-substantia-nigra-in-four-main-forms-of-NBIA-Axial-T_fig4_236921486) [23]
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Ha3M 0e3 iHIIMX CUMITTOMIB MiOMNaTii; TSXKKOI aKCOHaJbHOL
nosiHeiponatii (B iHIIMX BUIMaaKax — CyOKIiHIYHOT), MPo-
SIBIB ypakeHHsI LIEHTPaJIbHUX i IeprudepruuHuX MOTOHEpO-
HiB (1TofiOHOTO 10 10BEHILHOTO GiYHOTO amioTpodiuHOTO
ckJiepo3y) 6e3 ekcrparnipaMigHux posnanis [19, 20].

JlesskuMu aBTOpaM¥ BUCJIOBITIOETHCS TIPUTTYILIEHHS TIPO
MoxuBy posib reHa C19orf12 He TiIbKUM K €TioNoTiYHOTO
ynHHuKa HH3M-4, ane i1 Sk ipeaukTopa «3BUYaiiHOI0»
MHapKiHCOHI3MY U iHIIMX anbda-CUHYKIeiHOmAaTiit [21].

Bnactusi MPAN 3minu Ha MPT 3nebinbiioro mic-
TSTh ABOOIYHI BOTHUILIA TiMOIHTEHCUBHOCTI B OMimiil Kyi
i yacTo B YOpHiii cyocTaHilii. CUMIITOM «OKa TUTpa» BBa-
KAEThCSI HEXapaKTePHUM, OCKIiJIbKU TepeBaXKHO BiJICYTHi
30HM MiIBUIIEHOI IIIILHOCTI B LIEHTPI TiITOJSHCUBHUX [Ii-
nsiHOK (puc. 1). IHozi coctepiraeThest aTpodist Kopu Be-
JINKUX MiBKYJIb i MO304Ka. CTpYKTypHi 3MiHA MO3KY 9aCTO
3’SIBIISIIOTHCSI MICIST KITiHIYHOI MaHidecTallii i MOXYTh TpH-
BaJIO 3ajuiaTucs 6e3 nuHamiku [22].

Hapa3zi B po3po0ieHux migxomax 10 MEHEIXMEHTY
HH3M cneundiyHe iKyBaHHS BiICyTHE. Y KIIiIHIYHUX BU-
npoOyBaHHSX OYJIO MPOJEMOHCTPOBAHO MOTEHIIIAHI MOX-
JIMBOCTI XeJIaTOPIB 3ajli3a, IK-0T AedepoKcaMiH, nechepa-
3UPOKC i JedepunpoH. 3 omIsIAy Ha IiABUINEHHS KIIITHH-
Horo 3asi3a He auiie y pasi HH3M, ase it npu iH1mmx Heii-
pojieTeHepaTUBHUX 3aXBOPIOBaHHSIX JAedepokcaMiH OyJio
nmociimkeno ms aikyBaHHsI PKAN, xBopoOu Anbrreitmepa
i xBopoou Ilapkincona. OmHak, He3BaXkar0un Ha OOHaMil-
JIMBi pe3yJbTaTH I0A0 3MEHIIEeHHS iHTpalepeOpaTbHOTO
HaKOIMMYEHHsI 3a1i3a i yIoBiIbHEHHS IIPOrpecyBaHHS 3a-
XBOPIOBaHHS, OTPMMaHi HEOMHO3HAYHI AaHi 1100 perpecy
KJIiHIYHUX CUMITOMIB Ta BUSIBJIEHA J0303aJI€5KHA TOKCUY-
HicTb ipeniapary [24, 25]. [1pumnyckaeTbes, 110 HeraTUBHU -
MM IMPOTHOCTUYHUMM (PaKTOpaMH JIJIsI 3aCTOCYBaHHS XeJ1a-
TiB 3aJ1i3a MOXYTb OyTH paHHil BiK i BUpaxeHi HEOOOPOTHI
3MiHM MO3KY Ha MOMEHT ITo4atky Teparii [26]. HaykoBiii
MPAaLOI0Th HaJl PO3POOKOI0 HOBUX 3aCO0IB XeJIaTyBaHHS 3a-
JIi3a, sIKi Kpallle J0JaTUMYyTh reMaToeHLedaliuHuii 6ap’ep
i He MAaTUMYTb iHIIMX HEOOJiKiB paHillle BUIIPOOYBAaHUX
xesjaTiB. IHTpaHa3aabHI mpenapaTyu BBaXalOThCsl MpUBa-
0JIMBOIO JIiIKapChbKOI0 (POPMOIO JJIs1 MPOBEAECHHS XeJaTHOI
Tepariii B 00xia remaToeHuedaniuHoro 6ap’epa. MoxXxJiuBo,
GBI TIEPCIIEKTUBHUM HAIPSIMKOM BHUSIBUTBCSI TEHHA Te-
panist HH3M 3 orisity Ha MOXJIMBOCTI 11 BIUTUBY Ha TIpU-
YMHHO-HACJIIIKOBI 3B’SI3KM 3aXBOPIOBaHHSI.

3 orisiay Ha MIMPOKUM CTIEKTP KJiHIYHUX CUMITOMIB
Ta OOMEXEHIiCTh HAasIBHOTO MAaTOTEHETUYHOTO JiKyBaHHS
xBopi Ha HH3M mnotpeOyioTh Tiei abo iHIIOI CUMOTO-
MaTU4HOI Teparii. s 3MeHIIeHHsI eKCcTpamipaMiTHux
po3naaiB Mpu3HavyaloTh OPOMKPUNTUH a00 JIEBOAOINY i
Kapbimony, npenapatu OeH301ia3eMiHOBOro psiay, iHTpa-
TeKaJbHUI ab0 mepopaibHU OakIo(eH y MOMipHUX 10-
3ax. Y pasi BUpaxeHOoro rirnepToHycy BUKOPUCTOBYIOTh
BHYTPILITHHOM ' S130B€ BBEJIEHHSI OOTYJIIHIYHOTO TOKCHHY, 3a
HasIBHOCTI CyJIOM — BaJIbIIPOATH i OeH30/1ia3e1iHu1; y XBO-
pUX 3 IEMEHIII€E0 — MEMAHTUH, PUBACTUTMiH, pOHETe-
311, TIpU TilepcatiBailii — MeTCKoIoJaMiny opomin. s
3HUXEHHSI OKCUJAAHTHOTO CTPECY MOXYTb 3aCTOCOBYBATH -
csa Bitaminu A, E, rpynu B, koenzum Q10, L-kapHiTuH,
xoutiH. Cepen HelpoXxipypriyHMX METOIiB JIiKyBaHHS MOXKe

MPOBOJUTUCH MATIAOTOMIis i TAJIAMOTOMIsT LIJISIXOM PYii-
HyBaHHs (a0JsiLii) Oiaux MiBKYyJIb i TalaMyciB, a TaKox
r1MboKa CTUMYJISLLIST MO3KY.

VY 2010 potii 3 MeTOO MOJIMIIEHHSI KJTiHIYHOT JOTTOMO-
', KOOpAMHALIII JOCTiTHUIIBKOI JiSUIbHOCTI Ta MiABUIIECH-
Hs 00i3HAHOCTI OO YAbTpaopdaHHOI HelipoaereHe palii
rpyma KIHinucTiB i nocmigHukis HH3M, raxy3eBux mapt-
HEpiB i aABOKATIB IMAlIiEHTIB i3 IIIECTU €BPONMENCHKUX Kpa-
in, Kanagu ta CIIA o6’eaHanucs ajisi CTBOPEHHS CIiJb-
Hoi iHiniatuBu TIRCON (Treat Iron-Related Childhood-
Onset Neurodegeneration — nikyBanHst HH3M y auts-
yomy Billi) [27].

KAiHiYHMIM BUNOAOK

[MauienTka I, nutrHa 2010 poKy HApOIKEHHSI, 3BEPHY-
JIach 3i CKapraMu Ha cJa0KiCTh y HOTax, MOPYIIEHHS XOMIH,
3HUKEHHST (Di3MYHOI aKTUBHOCTI, TPYHOIILI 3 BAKOHAHHSIM
(izuyHUX BpaB i TpUBAJIOi XOAHOU, TPEMTIHHS TAJIbIIiB
pyK. 3i ci1iB 0aTHKIB, CTajla MEHIII YBAaXKHOIO i 3aIIiKaBICHOIO
B HaBYaHHi, Ma€ HECITOKIHUI COH, OPYKCU3M, TTOPYIIEHHS
YiTKOCTi 30py. OnucaHi ckapru BUHUKJIN ITOCTYIIOBO, 0e3
BuauMoi npuunHu. CiMeliHuiT aHaMHe3 He OOTsKeHUI, B
POIVHI XBOPUX 3 PYXOBUMMU IOPYIIEHHSIMU He Oyno. Ile-
pUHATAIbHUI aHAMHE3, PyXOBUi i MOBJIEHHEBUI PO3BUTOK
NUTUHU — 0e3 0COOIUBOCTEN.

Y HeBpOJIOTIYHOMY CTaTyCi: MOBHMII KOHTAaKT aKTHB-
HUIi, MOOY/I0Ba peueHb rpaMOTHa i JIoTiuHa, OJTHAK BiJ3HAa-
Ya€eThCsl eMOlliliHa JabibHICTD; YepernHa iHHepBallis 0e3
TaTOoJIOrii; pedaeKCcH OpallbHOTO aBTOMATU3MY BIICYTHI,
cwta M’13iB pyK — 5 0aitiB, Hir — 4 0anu, rineppedaekcis
IIMOOKKUX pedieKCiB Ha KiHIliBKaX, MO3UTUBHUI MaTOJIO-
rivauii pediekc badiHchbKoro OiarepajbHO; YYTIUBICTh
30epeKeHa; KOOpAMHATOPHI IMpoOu B pyKax BUKOHYE HEUiT-
KO, 3 iIHTEHUIHHUM TpeMOpOM; (DYHKIIiI0 Ta30BUX OpPraHiB
KOHTPOJTIOE; X0Jla MapeTUKO-aTaKTUUHA 3 OMOPOIO OiJibliIe
Ha TIepeaHi BiUIiIM CTOIIX Ta IaJIbIi.

[Tin yac odranbMOJIOTIYHOTO OTJISIY BUSIBJIEHI aTpodiu-
Hi 3MiHM OUCKiB 30pOBUX HEPBIB 000X OUEii.

V 3arabHOKIIIHIYHOMY aHaJIi3i KpoBi, cedi, 0i0XiMigHO-
My aHaJjli3i KpOBi NAaTOJOTIYHUX 3MiH He BUSBJIECHO.

Ha MPT I'M crnioctepiraeTbcsi CMUMETPUIHE 3HUKEHHS
iHTeHcuBHOCTI MP-curnany B T2-, FLAIR-pexxumi ckany-
BaHHsI, 0c00JuBO Ha SWI-300pakeHHsIX Bii O1iauX 11apiB
Ta yopHoi cyocraHuii. Ha enekrpomMiorpagii BusHaueHO
30€peXEeHHS IBUAKOCTI MPOBEACHHS 10 TepudepuIHuX
HepBax, 0e3 03HaK ToJliHeHponaTii Ta Tpyoux 0JIOKIB Mpo-
BeJICHHSI, MOKA3HWKHU MOTEHIliaJly pyXOBO1 OMMHUIII 3MiHEHi
MepeBaXXHO 32 BTOPUHHUM MiOMAaTUYHUM TUIIOM, 3 BUpa-
JKEHOIO CITOHTAHHOIO aKTUBHICTIO Y BUTJISII MOTEHIIialiB
TFOCTPUX XBWIb Ta MOTEHLiaJIiB (DiOpMIIsILIiii, 3apeeCcTPOBAHO
MOOIMHOKI 3MiHEeHi ITOTEeHLIiaJIM PYXOBUX ONMHMUIIb 32 LIEH-
TpajJbHUM TUMoM. HaiibinbIn xapakTepHO IJ1s1 IEPBUHHUX
MeTa0O0iUHUX TOPYIIEHb i3 3aTy4eHHSIM M’ SI30BOTO BOJIOK-
Hata LIHC.

Y pesyabraTi MOJEKYJISIPHO-TEHETUUYHOTO TECTyBaH-
Hs1 OyB BUSIBJIeHU# maToreHHuUi BapiaHT reHa Cl19orf12
c.204 214delll (Gly69ArgfsX10) y ToMO3UTOTHOMY CTaHi.

AHaJi3youn pe3yabraTd 0O0CTeXKEeHb MALliEHTKM i 3i-
CTaBJISIIOUM iX 3 JAHUMU JIITEpaTypHu, BaXKJIMBO CKa3aTH, 1110
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PETUHOIIATISA YacTo AiarHOCTYEThcsl HAa moyatky HH3M y
pasi MpoBeieHHs eleKTpopeTuHorpaMu. [lepimm KitiHiu-
HUM IIPOSIBOM JieTeHepallii CITKiBKM MOXe OyTH HiKTaIOoMist
(HiyHa c1inoTa) 3 MPOrpecUBHOIO BTPATOIO TeprdepiitHuX
noJiiB 30py. OGTaNIbMONIOTIYHI 3MiHU CYTTPOBOIKYIOTHCS
MOPYIIEHHSIMU KOHBEPIeHllii, caKaquIHUMU pyXaMu oueit
(30KpeMa, BepTUKaIbHi TilmepMeTpUYIHI caKaay Ta KBaapaT-
Hi ocumIsLii (square wave jerks)).

OTpuMaHi pe3yabTaTu FeHeTUYHOI0 OOCTEeXEHHS, a
came BusiBiieHa mytallist Gly69ArgfsX10 seiste mesnernito 11
rnap HyKJE€OTH/IiB i3 3CyBOM paMKHU 3UUTYBaHHS 3 YTBOPEH-
HSIM MEepeI4acHOro CTOI-KOMOHY i aHOMaJIbHOT JOBXUHU
MOJIEKYJIU OijKa.

OTxe, pe3yJbTaTi MPOBEJEHOTO 0OCTEXKEHHS Malli€HT-
KM MiATBEPIKYIOTh AYMKY PO Te, 110 y pasi mijgo3pu Ha
HH3M Ta 3 ormsay Ha iX TeTepOTeHHICTh JOIIJILHO IIPO-
BOIMTH imeHTU(iKAallil0 TaTOreHHOTO BapiaHTa TeHa 3 BU-
KOPUCTaHHSIM MYJIBTMI€HHOI MaHei i KOMIIEKCHOTO €K30-
MHOr0 a00 TeHOMHOTO TecTyBaHH:I. 11e 0co0I1MBO NOLIIBEHO
3a BincyTHOCTI MP-03HaK MOBHOIO CUMIITOMY «OKa TUTPa»,
turnosoro 6inbiie nass HH3M-1. SIk yxe 3a3Havanoch

Bullle, MP-o3Haku HaKoMUYeHHs 3ajti3a y OJiaux KyJsx
(rinoeHCHBHI BOTHUINA) 0€3 TinepIeHCUBHUX JiISTHOK B
T2-3BaxkeHOMY peXXMMi YacTillle 3yCTpidaloThCs Y BUITagKaX
HH3M-2 ta HH3M-4.

BucHoBKMU

[IpencraBieHunit HaMu aHaji3 JiTEPaATYPHUX JKEpe i
KJIiHIYHU Bumnagok Bepugikosanoi HH3M-4, acomiiio-
BaHoOiI 3 MyTalieto reHa C19orf12, miaTBepIXKyOTh MOXJIIH -
BiCTb 1€010TYy HelipoAereHepallii 3 HAaKOIMMYEeHHSIMU 3a1i3a
He TUIbKM B TOPOCJIOMY, ajie i B AuTsyoMy Billi. Pesynsratu
BJIACHOTO CITOCTEPEXKEHHS PiKiCHOTO F€HETUYHO AeTep-
MiHOBAaHOTO HelipoJiereHepaTUBHOIO 3aXBOPIOBAHHS B 3i-
CTaBJICHHI 3 TaHUMU JiTEpaTypu JT03BOJISIIOTH CTBEPIXKY-
BaTH, IO morepenHiii miarno3 HH3M rpyHTyeThcsa Ha
BUSIBJIEHHI TTIOEHAHHS eKCTparipaMiIHUX, MipaMiTHUX,
KOOPAWHATOPHMUX, KOTHITUBHMX i 30pOBUX MOPYIIEHDb, a
TaKOX HAsIBHOCTI TUTIOBUX MATOJIOTiYHUX naTepHiB Ha MPT
TOJIOBHOTO MO3KY. [eHeTMYHe OOCTEXEHHS 3aIUIIAETHCS
BupimanbHuM mjs Bepudikauii HH3M ta BusHaueHHs ii
¢dopmu. [loTeH1iiiHa MaToreHeTUYHA PoJb (hepUTUHOMNA-
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N N (NM_001031726.2)
aa 18 8 65 65 152 "
//
| N , splice variant 2 (426 nt)
h ) (NM_031448.3)
aa 1 54 54 141 7

PucyHok 2. CTpykTypa reHa aBox izogpopm C190rf12 3 ineHTngikosaHnmm myradiamu. lMporHo3oBaHnii
TPaHcMeMOpaHHWI 4OMEeH No3Ha4eHo CBiTo-cipum kosbopom (https://www.sciencedirect.com/science/
article/pii/S0002929711003971#fig2) [29]
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Til y BUHUKHEHHI MapKiHCOHi3MY, XBOpOOU AJblLreiime-
pa, arakcii @pinpeiixa, AeHTaTO-pyOpPO-TIAig0-TH0iCOBOT
JlereHepallii TOIIOo, a TaKOX KJiHIYHA CIIOPiIHEHICTh 3a
eKcTparipaMifHUMU ab0 aTaKTUUYHUMU MPOSIBAMU LUX
HelpojereHepaTuBHUX 3axBoproBaHb i HH3M BkasyoTh
Ha TTOAIOHICTh MEXaHi3MiB IX pO3BUTKY, III0 MOXE CIIPUATH
pPO3pO0IIi CITIJIBHUX TeParieBTUIHUX ITiIXOIiB.

KonduikT iHnTepeciB. ABTopu 3asiBISIIOTh PO BiACYT-
HicTb KOH(JIIKTY iHTepeCiB Ta BlIacHOI (hiHaHCOBOI 3alliKaB-
JIEHOCTI MpH MiArOTOBLIi JaHOI CTATTi.

Buecok aBTopiB. /loBooHoc T.A. — KOHIIEMLisT Ta U~
3aiiH, HabOip MaTepiany, HamucaHHS TeKcTy; CBUCTiNb-
HukK B.O., KpuioBa B.}FO. — KoHIuenis ta au3aiiH, peaa-
ryBaHHs1; CuMmoHeHko [.I. — Habip maTepiary, HanmMcaHHs
TEKCTY.
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I.A. Dovbonos, V.O. Svystilnyk, V.Yu. Krylova, G.G. Simonenko
Bogomolets National Medical University, Kyiv, Ukraine

Neurodegeneration with iron accumulation in the brain, peculiarities of course
and approach to treatment

Abstract. Neurodegenerations with brain iron accumulation
(NBIA) constitute a group of genetically determined and clinically
heterogeneous forms of progressive neurological pathology associ-
ated with the accumulation of iron in the basal ganglia and other
structures of the brain, which, in turn, causes their dysfunction.
Both childhood and adulthood onset of the disease is possible. Ob-
jective: to draw the attention of doctors to the importance of timely
diagnosis of neurodegenerative diseases, which are manifested by
movement disorders and abnormal accumulation of iron in various
structures of the brain. Movement disorders, mostly a combination
of parkinsonism, dystonia, pyramidal insufficiency and ataxia, are
dominant in the clinical picture of NBIA. Areas of iron deposition
are detected on magnetic resonance imaging as bilateral hypodense
zones, in the center of which hyperdense foci are determined in
many cases, probably due to the gliosis, mainly in the area of the
globus pallidus (eye-of-the-tiger sign). Typical neuroimaging signs
help make a preliminary diagnosis of NBIA with a high probabil-
ity, in the presence and sometimes even before the appearance of
clinical manifestations of the disease, reducing costs and time for

additional research. The paper describes a clinical case of NBIA
associated with the protein of the mitochondrial membrane, and
also highlights the latest data on clinical manifestations, diagno-
sis and modern management of this pathology. The possibility and
importance of modern diagnosis and therapy in childhood have
been demonstrated. Genetic examination remains crucial for the
verification of the hereditary degenerative disease and determina-
tion of its form. The analysis of literature data and the results of
own observations confirm the importance of the given main direc-
tions of available symptomatic treatment, as well as approaches to
pathogenetic therapy, which still require further clinical trials. The
given clinical observation and the analysis of literature data on the
problem of NBIA reflect the expediency of searching for character-
istic neuroimaging patterns in patients with motor (extrapyramidal,
pyramidal, coordination) disorders with further verification of the
diagnosis by means of molecular genetic research.

Keywords: neurodegeneration; movement disorders; iron ac-
cumulation in brain; mitochondrial membrane protein; C19orf12
mutation
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Maraw M.M.", AyHboB B.€.", Mpyaka A.M.", PyaeHko $1.B.?, [piHL B.A.?
"HavioHaAbHM MeanydHnA yHisepcuTeT imeHi O.O. boromonsLsi, M. Knis, YkpaiHa
2lHcTutyT ncuxonorii imeHi I.C. Kocrioka HATIH YikpaiHu, M. Kuis, YkpaiHa

Henponcuxoaoris cnHapomy
XPOHIYHOT BTOMM B LLUBIABHOIO HOCEAEHHS
B YMOBOX BiIHU

Pe3tome. YV yvomy docaidncenni eusuaecmocsa 6naué xponiunoi 6momu Ha KoeHimueHne, Helipoko2HimueHe
i ncuxiune yHKYIOHY8AHHS 6 UUBINbHUX 0CIO, AKI HcUu8ymob 6 YKpaini 6 ymosax mpueanoz2o cmpecy, chpu-
YUHEH020 Menepiunboio GiliHoH. Y docaidxncenti 63sau yuacme 487 ocio eikom 6id 27 do 38 pokie, ceped
saxux 63 % — acinku ma 37 % — uonogiku. /[ns umipro8anus pieHs 6momu GUKOPUCMOBY8ANACH WIKAAA
oyinku emomu (FAS-10), 6o0nouac koeHimuena akmueHicms, NACUBHA HEUPOKOSHIMUBHA AKMUBHICMDb [
ncuxiyni 30i6HoCmi OYIHIBANUCH 3a 00NOMO20K) MPbOX 8ANI008AHUX WKAN, AKI 0alOMb 3M02Y NPOAHANI-
3y6amu KpUMu4Hi acneKmu NCUxiyno2o YHKUionyeanHus. Y nawomy 0ocaioxuceHHi KopeaayiiiHuil ananiz
B8UABUB 6ANCAUBI 2eHOepHI 8IOMIHHOCMI. Y JCIHOK HallcunbHiwUll 368 930K cnocmepieascs Midc 6MoMoI0 i
neuxivnumu 30i6Hocmamu. XKinku 3 uwum pigHem 6mMomu MaxKoic 0eMOHCMPYBANU SHUNCCHHS KOHIMUGHUX
30ibnocmeit. Chabwuil, npome 3Hauywuil 36’130k 0y6 GUABNCHUL MIJDC 8MOMOI [ NACUBHOK HELPOKOCHI-
MUBHOK AKMUBHICMIO, WO CEIOUUMb NPO Me, W0 NACUBHI KOCHIMUBHI npouecl, 30KpemMa camoananis, deu,o
MeHule niddarmocs 6nAU8y emomu. Y 0108iKie cnocmepieanracs cxoxca KapmuHa, 6mim, 3 dew,0 iHUUMU
axuyenmamu. Kopeasyis mixc 6momoro i KoeHimueHow akmuenicmio 6yaa nomipHoio, i ye 8Kasyc Ha me,
W0 KOCHIMUBHI NOKA3HUKU Y0N08IKI8 3HUNICYIOMbCA 31 3DOCMAHHAM 6MOMU, ale He MAK CUAbHO, AK Y HCi-
HOK. 36’430K Midc 6MOMOI0 | NACUGHOIO HEUPOKOSHIMUGHOIO AKMUBHICMIO 0Y8 CUAbHIWUM, HIJC Y ICIHOK.
1li pezyabmamu y3e00xcyromscsi 3 nonepeoHimu 00CAI0NCEHHAMU w000 PI3HO20 8NAUEY 6MOMU i cmpecy
Ha KoeHimueHi ma ncuxiuni pynkuyii, ocobaueo y nocmpaxcoasux 6io kongaikmy aiodeii. Teopii neiipo-
ncuxonoeiuHoi peakyii Ha mpueasy mpagmy NPpUNYCKarOmMo, w0 mepeddca nacuenoezo pexcumy (DMN), axa
8i0nogidac 3a nacueHi KOCHIMUBHI npouecu, € dydce Hymaugorw 0o cmpecy i 6momu, 0coOAUBO Y YON08IKIE,
mooi AK JNCIHKU, K Npasuno, eiduyearoms Oinbul 3Ha4HI nopyuieHHs 6 100H0-mim aniii mepeyci (FPN),
AKa niompumye eukonasuy JisabHicms i eMoyiiHy peeyasuiro. Lli eucHoéku niokpecaooms HeobXionicms
2eHOePHO-YYMAUBUX mepanesmuunux empy4ans. Hawi eucnosku ceiduams npo me, ujo 3axo0u 3 N000NAHHS
8MOMU NOBUHHI Oymu adanmoeani 00 YHIKAAbHUX NOMPeDd Y0N08IKI8 | HCIHOK, 3 AKUEHMOM HA NOAINUEHH]
neuxiynoi cmiiikocmi ma KoenimueHux ynkyiil. Jns scinok 6ydyms dopeuHumu 6mpy4aunHs, CAPIMOBAHI
Ha eMOUIIHY peeyasiyito Ul yNpasaiHHa Cmpecom, mooi K H0A08IKU MOICYMb nompebdysamu donomoeu y nio-
MPUMAHHI NACUBHO20 KOCHIMUBHO20 (DYHKUYIOHYBAHHSA Ma pedaeKcusHo2o mucrenHs. MaiibymHui docaioncenus
NOBUHHI GUBHUMU HElIPOOION02IUHI MeXAHIZMU, W0 AeJHCAmb 6 0CHOBI UUX eeHdepHuUX ocobausocmeil, ujo0o
po3pobumu Oinvu epeKkmueHi mepanesmuuti cmpameeii 045 epyn HACENCHHs, SKI 8I04Y8aOMb XPOHIUHY
8MOMY 8 YMOBAX BUCOKO20 PiBHA cCmpecy.
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Bctyn

Cunapom xpoHiuHoi BTomu (CXB), sikuit Takox Ha-
3UBalOTh MiasiriyHuM eHuedanomienirom (ME), — 1ie Bu-
CHAXJIMBUM, CKJIIAMHUIA CTaH, AOCI HE pO3TalaHuil y Me-
MUYHIN Hayli. 3a olliHKaMu, Bix Hboro ctpaxaae 0,2—2 %
HacesneHHs riaHeT [1]. ME/CXB nposiBasieTbest pizHO-
MaHITHUMU CUMITOMaMHU, BKJIIOYHO 3 XPOHIYHOIO HE3pO-
3yMiJIOI0 BTOMOIO, SIKA HE YCYBA€ThCS BiIIIOUMHKOM, KOT-
HITUBHUMM MOPYIIEHHSIMHU, SIK-OT AeillUT ITaM’sITi Ta «3a-
TyMaHEHHS$I CBIIOMOCTi», a TAKOX MOCTHABAHTAXYBAaTbHUM
He3IyXXaHHSIM — XapaKTepHUM CUMITOMOM, KOJIM HaBiTh
MiHiMaJIbHE (i3ruyHe ab0 po3yMOBe HaBaHTaXKE€HHS MPU-
3BOJUTDH A0 TPUBAJIOTO 3arocTpeHHsl cumrrtoMiB. He3sa-
JKalouM Ha 11i 1o00pe 3aJ0KyMEeHTOBaHi MPOSIBU, TOYHA €Ti-
onorisst ME/CXB 3anuiaetbcst HeBU3HAYEHOIO, a CydyacHi
JOCITIIKEHHST BKa3yloTh Ha O0araTohakTOPHUIA MaToreHes,
1110 BKJTIOYA€E IMYHHY AUCPETYIISILIiI0, MITOXOHAPiaJbHY AUC-
GyHKIIiI0 Ta HeiiporcuxiuHi mopyueHHs [2, 3]. [octpora
nepebiry ME/CXB yckagHIOETbCSI TeTEPOreHHUMU TIPO-
sIBAMU Y Pi3HMX IAlLi€HTIB i BiICYTHICTIO 3araJbHOIPUIi-
HATUX AiarHOCTMYHUX OioMapKepiB, 110 MPU3BOAUTHL 10
TPYIHOILIB y 1iarHOCTHUIIi Ta JIiKyBaHHi [4].

Y perioHax, OXOIUJIEHUX BiliHOIO, LIMBiJIbHE HACeJeH-
HSI 9aCTO IiIIAETHCSI XPOHIYHOMY 3HAUHOMY CTpecy 4epe3
TPpUBAJINI BIUIMB KOH(IIIKTY, TTepeMillieHHs i TpaBmMu. Jlo-
CIIIIKEHHS Oefajli yacTille CBigJaTh, 110 Ii TPUBaJIi IICH-
XiuHi i1 pi3uyHi cTpecoBi (haKTOpH MOXYTb MaTU CYTTEBUIA
BIUIMB Ha HEWPOIMYHHY CUCTEMY JIIOAWHU, MOTEHLIHO
MPOBOKYIOYHM abo Moripiyoun Taki ctanu, sk ME/CXB
[5]. LluBinbHiI ocobu, siKi MPOXUBAIOTh Y 30HAX KOHMJIIKTY,
0CcO0JIMBO BPa3uBi 10 3arOCTPEHHSI PO3JaliB, OB’ I3aHUX
31 CTpECOM, OCKIJIbKM BOHU 3a3HAIOTh HE JIMIEe (Pi3UIHUX
TPYIHOIIIB, a i MICUXIYHOTO TsTapsi, 30KpeMa MOCTTpaB-
maTtuyHoro ctpecoBoro posiany (ITTCP) i rpusoru. Ilo-
€IHAHHS CTPECOBUX (DAKTOPIiB POOUTH iX IPYIIOI0 PU3UKY
po3Butky ME/CXB a6o noripiiieHHs CHMIOITOMiB.

HoBeneHo, 110 cTpec, CIIPUYUHEHUN BiliHOIO, CIIpUSIE
BMHUKHEHHIO IIIMPOKOTO CIIEKTpa IMpobjieM y chepi Icu-
Xi4HOTO i (hi3UYHOTO 310POB’ S, 30KpeMa IMICUXOCOMAaTUUHUX
po371aaiB, HEHPOIMyHHUX MOPYIIEHb Ta CUHAPOMY XPOHiU-
HOi Brom¥ [6, 7]. XpOHiIYHMIA BIUTMB TPAaBMU Ta MCUXiUHO-
ro CTpecy 3MiHIO€ iIMyHHY (DYHKIIiIO 1 MOCUJTIOE 3amajibHi
peakiiii, sKi € KiirouoBMMU (pakTopamMu B nmaTodizioorii
ME/CXB [2]. Kpim Toro, min yac HelipoBisyasizaliitHux
NMOCTIIKEHb BUSIBJIEHO, 1110 CTPeC, MOB’3aHUIi 3 BilfHOIO,
MOXe CIPUSATU HEMpPOaHATOMIYHUM 3MiHAM y KJIIIOUOBUX
IIISTHKAX MO3KY, BiIIIOBiTaJIbHUX 3a KOTHITUBHY 00pOOKY,
eMOIIiHY peTyJIsliio Ta 3MiliCHEHHs BereTaTUBHUX (DYHK-
Lii, sIKi 3a3BMYaii MOpyIyoThes y nauieHTis 3 ME/CXB
[8]. Lleit HeliponCUXOIOTIYHMIT (DAKTOP 0COOIMBO BaXKIIM -
BUU 11 pO3YMiHHS TOTO, SIK BiliHA MOCUJIIOE KOTHITUBHI
MOpPYIIEHHS Ta HeMPOIMyHHY AMCOYHKIIiO, 1110 CIOCTepi-
ratoTbes y nanieHtis 3 ME/CXB.

IcTopruHo mepeBaXxaB TCUXOCOMATUYHUI TMiAXia 10
ME/CXB, sikuii rpyHTY€EThCSI Ha OiOTICUXOCOLIiaIbHIT MO-
IeJli i IKWiA TIOSICHIOE OUIBIIICTh CUMIITOMATUKM PO3JIamy
MCUXOJIOTIYUHMMU (hakTOpamu, 30KpeMa HeaJaalnTUBHUMU
MepeKOHaHHSIMU 1 MmoBeniHKoio. OmgHak, SIK KPUTUIHO
crBepaxye Marks [7], ueii miaxin aenasi 6ibiie AucKpen-

TYETBCSI, OCKIJIbKY HE BPaxOBY€E 0i0JIOriyHiI Ta HEBPOJIOTiUHi
acriektu ME/CXB. Xoua roBeiHKOBi BTpy4aHHsI, a caMme
KOTHITMBHO-TIOBEiIHKOBA Teparisi Ta 1o30BaHa (iznyHa
Tepariisi, KOJUCh MponaryBajiucs sik e(eKTUBHI METOIUN
sikyBaHHs1 ME/CXB, choronHi gaHi cBiguarth mpo Te, 110
1Ii METOIM MOXYTb OyTH He TiUIbKU Hee(heKTUBHUMU, aJie I
LIKiIJIMBUMHA, OCOOIMBO 1100 0Ci0, SIKi BXKe 3a3HAJIN BaXK-
KOro (bi3MYHOTO i MCUXiYHOIO CTpecy, HaNpUKIIAd, 100
rnoctpaxaanux Bin BifiHu [9]. Lle minkpeciioe BaXIuBiCTh
rnepexo.y 10 6i0J0riyHO OOIPYHTOBAHOTO ITiIXOMAY, Y IKOMY
BpaxoBaHO HEHPOIMYHHi Ta HEMPOMCHUXOJIOTiUHI aCHEKTHU
posfiaay, 0cobJMBO y Bpa3IMBUX Ipynax HaceJIeHHs, 110
MiIIa0ThCS BIUIMBY €KCTPEMaJbHUX CTPECOBUX (haKTOPIB.

3 orisiay Ha 3pOCTaHHS KiJIbKOCTI JOCIiIKeHb, SIKi BKa-
3YIOTh Ha HEMPOTICUXOJIOTIYHI i1 iIMyHHI IMTOPYIIEHHS ITiJ] Yac
ME/CXB, BaX1MBO JOCHIIUTH, SIK CaMe CTPeC, CIpUInHe-
HUIA BiliHOIO, B3a€EMOI€ 3 UM MexaHizMamu. TpuBammii
BILUIUB CTPECOBUX (haKTOPiB, MOB’SI3aHUX 3 KOHMIIKTOM,
MOXe MOCUJIIOBATU IMYHHY AUCPETYJISIII0, OKCUIATUBHUIA
CTpec i MiTOXOHIpiaabHy AUC(hYHKILIIO, SIKi 6epyTh y4acThb y
natodizionorii ME/CXB [1, 5]. KpiMm Toro, KOrHiTuBHi rmo-
PYLLIEHHS Ta BereTaTMBHA TUChYHKIIS, SIKi 3a3BUYail CI10-
crepiratotbest y paszi ME/CXB, iiMOBipHO, MOTipIIyIOThHCS
TICUXIYHUMU i Pi3MUHUMU HAaBAaHTAXKEHHSIMU, OB’ SI3aHUMU
3 IIPOKMBAHHSM y 30Hi 00i10BUX miit. Lle minkpeciioe HeoO-
XiIHICTh KOMIUIEKCHOTO MiIKIMCIIUILIIHAPHOTO IiAXOMy 10
po3yMiHHs Ta JikyBaHHs ME/CXB y Takux rpyrnax Hace-
JIGHHS 3 ypaxyBaHHSIM K HEMpPOIMyHHUX, TaK i TICUXOCO-
MaTUYHUX aCIEeKTiB po3JIamy.

MerTol0 11i€i cTaTTi € CTBOPEHHS KOMIUIEKCHOI Teope-
TUYHOI 06a3u 151 po3yMiHHs Heliporicuxosorii ME/CXB
y LIUBUIBHUX 0Ci0, sIKi mocTpaxaaiu Bia BiiHU. Lisixom
OIJISIy HasIBHUX JIKEpeJT i3 TUTaHb HEMPOTICUXOJIOTIUHUX
i HeitpoimyHHUX acriekTiB ME/CXB y cratTi nociimkeHo,
SIK TPUBAJINI BIUIUB OB’ SI3aHUX 3 KOH(MIIKTOM CTpecopiB
MOKE 3aTOCTPUTH CUMIITOMU Ta 0i0JI0TiUHI MeXaHi3Mu, 1110
JIeXKaTh B OCHOBI LIbOTO po3iamy. TaKoX Y CTaTTi pO3IJIsTHY-
TO 0OMEXXEHHSI IICUXOCOMATUYHOTO ITiAXOMY i MiIKpecaIeHO
rnepeBary 0i0J0TiYHO OOIPYHTOBAHOTO, LIIJTiICHOTO MiAXO1y
1o JiarHocTuKu Ta JikyBaHHst ME/CXB y nocTpaxkaaioro
BiJI BiliHU LIUBUIbHOTO HaceneHHs. Lleit aHani3z Mae Ha MeTi
CMPUATU PO3POOJICHHIO iHAMBITyaJTbHUX TepaneBTUUHUX
cTpaTeriii, sIKi BpaXoBYIOTb SIK TICUXOJIOTiYHi, Tak i (izio-
sioriyHi acriektu ME/CXB, 0co611BO B KOHTEKCTi XpOHiU-
HOTO CTPECY, CIPUIMHEHOTO BilfHOIO.

TeopeTunyHi sacaam

V TeopeTUYHUX MUTAaHHSIX JOCTiIKEHHST HEeMpPOICUX0-
JIOTi1 CHHIPOMY XPOHIYHOI BTOMU Y LIMBIJIbHOTO HACEJIEHHS
B YMOBax BiliHU AyXe BaXKJINBO BUBYMTHU Oararo(akTopHy
npupony CXB i Te, ik cTpecoBi hakTopu, CIIPUIMHEHI Biii-
HOI0, MOXXYTb 3arOCTPIOBAaTH a00 MPUCKOPIOBATU PO3BUTOK
1boro posnany. ME/CXB mupoko BUBYaBcs 3 0i0JI0TiUHOI,
TICHUXOJIOTIYHOI Ta €KOJIOTiYHOI TOYOK 30PY SIK AyKe CKIIaI-
He 3aXBOPIOBAaHHS, SIKEe HE IiITAEThCSI EAMHOMY ITaTodisi-
ojoriuHoMy nosicHeHH0. Deumer Ta iH. (2021) HamaioTh
BUYEPITHUIA omisii TeTeporeHHocTi nmposiiB ME/CXB, 3a-
3HAYyalou, 1110 TaKi CUMIITOMHU, SIK XpOHiYHa BTOMa, KOI-
HITMBHI MOPYLIEHHS Ta iMyHHa IUCPEryJjsuis, CyTTEBO
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BiIpi3HSIOTHCS Y Pi3HUX Malli€eHTiB. BiacyTHicTh HamiitHO-
ro 6iomapkepa ISl 1iarHOCTUKHU IMiAKPECTIOE CKIAAHICTh
ME/CXB, 0co611BO SIKIIIO MaTU Ha yBa3i BIUIMB CTPECOBUX
¢akTopiB HABKOJUILIHBOTO CEPENOBUIIA, XaPAKTEPHUX JUISI
BiliHMU.

Deumer Ta iH. [1] TaK0X CTBEpIXKYIOTb, IO iH(pEKIIiHI
30ymHuKu, 30kpeMa SARS-CoV-2, MOXyTh OyTH TpuUrepa-
mu ME/CXB, nigkpeciiowouyy pojib TeHETUYHUX, TOPMO-
HaJbHMX ¥ iIMyHHUX (DaKTOPIB y ITaTOreHe3i 3aXBOPIOBAHHSI.
B yMoBax BiiiHU LIUBiJIbHE HAaceJeHHS MiIIaeThCsl XPOHiU-
HOMY CTpecy, TpaBMaM i MOTEHLIIHHUM BipyCHUM iH(eKIIi-
sIM Uepe3 MoraHi YMOBU KUTTSI Ta HEAOCTYITHICTb MeIM1Y-
HOT JOITOMOTH, 1110 MOXE CIIPOBOKYBAaTU ab0 3aroCTpUTH
cumnromu ME/CXB. Le 36iraetbes 3 aymxoto Nacul Ta iH.
[3], gKi MPOMOHYIOTh CTPYKTYPY JUISl PO3YMiHHSI TIPUPO/I-
Hoi ictopii ME/CXB, migkpeciioouu poib reHeTUYHOI
CXWIBHOCTI Ta MOBTOPIOBAHUX eKoJoriuHuX 00pa3. [lono
LUBUIBHUX OCi0, SIKi )KMBYTh B YMOBaXx BiliHHU, 11i TOBTOPHi
o0pa3u MOXYTb BKJIIOYATHU He Jiniie ¢i3uyHi TpaBMU, ajie i
TPUBAJIUI MICUXiYHUM CTpec, 1110 IPU3BOAUTD 10 MOPYIIEH-
HsI peryJisiilii TOMeOCTaTUYHMX IIPOLIECiB Ta iIMyHHUX peak-
1ilA, 111e OiNbIlIe MOCWTIOI0YY HEHPOIMYHHI TOPYIIEHHS, SIKi
cnoctepiraiotbes nig yac ME/CXB.

Kpim Toro, Lim and Son [4] HanawooTh 1iHHY iH(hOpMa-
11ito TIpo eBoJIolIio aiarHocTuyHuX KputepiiB ME/CXB,
3a3Havyaloyu, 110 1eil po3faa iCTOPUYHO PO3TJISIAABCS T
Pi3HUMHU KyTaMU 30Dy, BKJIIOUHO 3 BipyCHUM Ta Helpo3a-
MaJIbHUM TTOXOJIKEHHSIM. Y KOHTEKCTi TOCTiIXKEHHST BILIU -
BiB BiiiHM mepeTtuHaHHs cumrnToMmiB ME/CXB 3 IITCP
Ta iHIIMMM po3jagaMu, OB’ sI3aHUMU 3i CTpecoM, aeaai
Oiibllle YCKIIAMHIOE AiarHOCTUKY, 110 MOTpeOye OLIbLI 10-
CcKoHaJtoro miaxofy ao BusiieHHss ME/CXB y HacesieHHs,
sIKe TIOCTpakaaJio Bif TpuBasioro KoHdJikTy. Lim and Son
HaroJIoIIyl0Th Ha HEOOXITHOCTI UiTKillle BU3HAYATH BUIIA/I-
KU, 110 0COOJMBO KOPUCHO ITi[T Yac OLIiHIOBAaHHS TTOCTPaXK-
IaJIAX Bif BilfHM OCi0, Y SIKMX YMCIIEHHI KOMOPOiaHi cTaH!
MOXYTb 3aBaxaTu ineHTudikawii ME/CXB.

ABroimyHHuit Bumip ME/CXB, sk 3a3Havaiote Morris
Ta iH. [10], 0co0aMBO aKTyaJlbHUI Tl Yac pO3IJISIAy Xpo-
HIYHOTO CTpecy, CHPpUUYMHEHOTO BiliHOIO. Y AOCiaKeHHi
MOKa3aHo, 110 MiABUIIEHUN OKUCHIOBAJIbHUI CTPEC i Mi-
TOXOHApianbHa AUCGYHKILSI, XapaKTepHi ISl Malli€HTiB
3 ME/CXB, Takox crnoctepiratotbcst B 0ci0, sIKi 3a3Ha-
JIU TpUBaJoro ctpecy i TpaBMu. OTXe, XpOHIYHUI 3a-
MaJbHUN CTaH, CIIPUYMHEHUN CTpecOBUMU (aKTOpamu,
OB’ SI3aHMMMU 3 BilfHOIO, MOXe IMPUCKOPIOBATA aBTOIMYHHI
peaxii y HuBiIbHUX 0oci0, cxumbHux 10 ME/CXB. 3 orsa-
Iy Ha 1I¢ TiAKPECIeHO roCTpy MOTpedy y MOAAIbIINX JOCITi-
JKEHHSIX 11010 MOXJIMBOCTE! BIUIMBY BOEHHUX CTPECOPiB
Ha 1Ii HepoiMyHHi MeXaHi3MMU.

Kpim Toro, Hvidberg Ta iH. [11] 30cepemKytoTh yBary
Ha BaXJIMBIiil 11t 3m0poB’st sikocTi XuTtst (S12K) y marti-
entiB 3 ME/CXB, ctBepmxkytoun, 1o AXK y HUX 3HaUHO
HIDKYa TIOPIBHSHO i3 3arajbHOIO TTOMmyJsiieo. B ymoBax
BiliHM, KOJIY B IMBiJIbHOTO HacelleHHs S 2K 3HIMKeHO yepe3
TepeMillleHHsI, HACUJILCTBO Ta BTPATH, JOJATKOBUM TATap
ME/CXB 6yne e 6inpmmmM. Lle minkpeciioe BaKIMBICTh
3aJ0BOJICHHSI SIK MCUXOJOTIYHUX, TaK i (pi3UUHUX MOTPeOd
y cepi OXOpOHU 300POB’S MOCTPaKAAI0T0 Bil BiliHM Ha-

ceneHHs, HasgBHiCT ME/CXB y sIKoro Moxe IMoripimTu
HaJTO HeCTaOUIbHUI CTaH OJlaronoayyys.

Hacawmkinelp min yac reopeTuuHoro BuBueHHst ME/
CXB B yMoBax BiiiHU cJIii BpaXxoByBaTu OaraTohakToOpHY
TIPUPOJIY 3aXBOPIOBAHHSI, SIK 1€ MiIKPECICHO B 3a3HAYEHUX
NOCITIKeHHsIX. B3aeMO3B’ 130K Mixk TeHETUUHOIO CXWJIbHIC-
TIO, IMyHHOIO TUCPETYJILi€lo Ta (haKTOpaMKy HABKOJIMIII-
HBOT'O CepeAOBHUIIA, 30KpeMa XPOHIYHUM CTPECOM i TpaB-
MOI0, € KJII0UOBUM it po3yMiHHs ME/CXB y HuBiJIbHOTO
HaceJIeHHsI, SIKe 3a3HaJI0 BIUIMBY TPUBAJIOr0 KOHMJIIKTY.
Llum minkpeciieHo notpely B iHAMBIAyaJIbHUX Tepares-
TUYHUX TAX0AaX, Y SKMX BPaXOBaHO SIK HEMPOIMYHHI, Tak
i TICIXOJIOTiYHi aCITEeKTH pO3JIay.

AKTyaAbHicTb Hevporncuxonorii ME/CXB

Po3po0:sitoun TeopeTruuHy 0a3y sl pO3yMiHHS Heii-
poricuxoiorii CXB y IMBIIbHOTO HACEJIEHHSI, SIKe 3a3HaJI0
BIUIMBY BiliHU, BaXJUBO JOCTIAMTU OaraTorpaHHi KOTHi-
THBHI, eMoliifHi Ta ¢izionoriuni Hacainku CXB. [Ipoana-
JIi30BaHi mXepesa IminKpecaoloTs ckiaagHicte ME/CXB
SIK CTaHY, 1110 BKJIIOYAE HEMPOIICUXOJOTIYHI MOPYILIEHHS,
IMYHHY AMC(YHKILIO i 3HaUHi HEHPOiIMyHHIi B3aeMo[ii, sIKi
3aroCTPIOIOThCS MiJl BILIMBOM CTPECOBUX (haKTOPiB HABKO-
JIMIITHBOTO CEPEeIOBUIIA, a caMe TPUBAJIOl TPaBMU, CIIPU-
YUHEHOI BilfHOIO.

Tiersky Ta iH. [12] 3aificHUAM BCeOIYHMUI OIS HEl-
poricuxosoriyHux pociigxkeHb momao ME/CXB, Bu-
SIBUBIIY 3HAYHI ITOPYIIEHHS IIBUIAKOCTI I e(heKTUBHOCTI
00po0OJeHHs cKiIagHoi iHgopMaiii. OmHaK KOTHITHMBHI
¢yHKIIII BUIIOrO IMOPSIAKY Ta 3arajbHi iHTeJIeKTyaJlbHi
30i0HOCTI 3ajuIaloThbes iHTaKTHUMU. 1le cBiguuTh mpo
Te, 110 KOTHITUBHI mopylieHHs1, rnoB’sa3aHi 3 ME/CXB, €
BUOIPKOBUMU, a HE TJI00AIbLHUMM. Y CBOIO YEPTY, 1I€ Y3ro-
JKYETBCS 3 IOHATTSM TIPO Te, 110 eMOUIHUI cTpec, Ha-
MPUKJIAM TIePeKUTUI il yac BiliHM, MOXE 3aroCTpIOBaTH
Ccy0’eKTMBHI KOTHITUBHI TpyAHOIII. B orssiai BkasyeThest Ha
HEUiTKWi1 B3a€MO3B’SI30K MiXX eMOlliiiHUMHU aKkTopaMu i
00’€eKTUBHMMM MoKa3HUKamu y nauieHTis 3 ME/CXB, 110
0COOJIMBO aKTyaJIbHO IS ITOCTPaXKIalInX Bill BiiiHU 0OCiO,
y SIKUX IICUXIYHUI CTpec MOXe YCKJIAQTHUTU KOTHITUBHI
GyHKIIii.

Cnupalrounch Ha 11i 1aHi, Johnson Ta iH. [13] nocninuimu
BIUUIMB BTOMU Ha HEHPOIICUMXOJIOTiuHi MOKa3HUKU B 0Ci0 3
ME/CXB nopiBHSIHO 3 0co0aMM 3 PO3CITHUM CKJIEPO30M
i merpeciero. IX mocCHiKeHHST TeMOHCTPYE, IO BTOMa He
3aBXIIM TIOTipIITy€e KOTHITUBHI MOKA3HUKMU ITiJ] Yac OLliHIO0-
BaHHSI, HE3BaXXalouu Ha Te, 1110 BTOMA € MPOBiITHUM CHUMII-
toMmoM ME/CXB. lle nigkpecitoe CKIaaHICTh MCUXIUHOT
BroMu 3a HassBHocTi ME/CXB, oco6iuBo B oci0, sKi 3a-
3HAJIM TPUBAJIOTO CTPECY, HaIIpUKJIad IIepexKIn BiiiHy. [1o-
CJIiIDKeHHSI MiIKPECIIOE HeOOXiMHICTh BUBUATU I HAmAII, SIK
Ccy0’€KTUBHUI TOCBi BTOMHU TPaHC(HOPMYETHCS Y BUMIipIO-
BaHUI KOTHITUBHUI Ae(DillUT, 0COOJMBO B yMOBaxX BUCO-
KOPiBHEBOTO CTPECY, CKaXiMO, B 30HAX KOHMDJTIKTY.

Ha nomaTtoxk no KorHiTuBHMX (pakTopiB Morris i Maes
[2] nporonytoTh HelipoimyHHY Moneiab ME/CXB, migkpec-
JIIOI0YU POJIb iIMYHOJIOTIYHUX MOPYIIeHb, 30KpeMa ITiJIBU-
LIEHHS PiBHS MPO3anaJibHUX IIUTOKIHIB il OKCUIATUBHOTO
CTpecy, B ITaTOreHe3i cTaHy. Y JOCTiIKeHHI IPUITYCKAEThC,
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1110 11i HEHPOiMyHHi B3a€MO/Iii TPU3BOISITh 10 MITOXOHIPi-
anbHOI nucdyHKil Ta nediuuty ATD, siKi € MpUUMHOIO Ta-
KHX XapaKTEePHUX CUMIITOMIB, SIK TOCTHABAHTAXYBaJIbHUI
cuHapom (ITHC) i xponiuHa BToma. B yMoBax BiitHU 111-
BiJIbHE HACEJICHHS 3a3HA€ XPOHIYHMX TCUXIYHUX i hi3ny-
HUX CTPECiB, Ki MOXYTb TMTOCUJTIOBATH iIMYHHY TUCDPETYJISI-
1110 Ta OKCUIATUBHUM CTPEC, TAKUM YNHOM TTPUCKOPIOIOY U
HelpoiMyHHI mpouecu, onucadi nig yvac ME/CXB. 3a-
najbHi peakilii, BUKJIMKaHi cTpecaMM IIif BILIMBOM BiliHU,
MOXYTb TTOoCUIUTHU NporpecyBaHust ME/CXB y BpaziuBux
rpyrax HaceJeHHs, 1110 POOUTh CTaH OiIbII BUCHAXIUBUM.

[TinTBepmxkytouun HelipoiMyHHY Tinotesy, Bjorklund Ta iH.
|5] BU3HaYaroTh B3aEMOAiI0 MiXK iIMyHHUMMM Ta OKCUJATUBHM -
MM ILISIXaMU CTpecy, 1110 npu3BoauTh 10 ME/CXB, 3a3Ha-
Yyawuu, 1110 iMyHHA AUCPEryJsiis i (pakTopy HaBKOIUIII-
HBOT'O CEPEIOBUIIA POOJIATH CBilf BHECOK Y TaTO(Di3i0JI0Tii0
3axBopioBaHHs. Lle 0co0iMBO akTyanbHO JUISl LIUBUIBHOTO
HaceJIeHHSI B 30Hax OOMOBUX [ii, 1€ BIUIMB iH(PEKIiHHUX
(akTopiB, MoraHe xapyyBaHHS Ta XPOHIYHUI CTPEC MOXYTh
3aroCTPUTHU iIMyHHY AUCGYHKIIIIO0. Y TOCTiIKeHH] MmiaKpec-
JIEHO pOJIb OKCUIATUBHOIO CTPECY B MOTIPUIEHHI CUMIITO-
miB ME/CXB, 1110 Moxe OyTH 0COOJIMBO BUPAKEHO Y MO-
CTpaXKJIaJIMX Bijl BiliHM 0Ci0, sIKi HapaXkaroThCsl HA TPUBAJIA I
cTpec i TpaBmy.

Hapemti Murga Gandasegui Ta iH. [8] BUB4alOTh He-
Bposoriuni acniektu ME/CXB, posrisinatoun HelipoBi3ya-
Ji3aliiiHi JOCTiMKEeHHS, SIKi BUSIBIISIIOTh 3MiHU B CTPYKTYPi
Ta GyHKIIT Mo3Ky y maiieHTiB 3 ME/CXB. Xoua Helipo-
Bi3yastizalliss He IeMOHCTPY€E OCTaTOUHi OioMapKepu LIbOTo
CTaHy, BOHA Ja€ YSIBJESHHS PO peakililo MO3KY Ha XpOHIYHY
BTOMY Ta TM3aBTOHOMi10. JloCTiI>KeHHS TaKOXK MiIKPeCTIoe
BaXKJIMBICTb BUBYEHHSI TM3aBTOHOMIil — CTaHy, SIKAI 4acTo
cynpoBomxye ME/CXB, 0co6iuBO y moCcTpaXxaaanux Bif
BilfHM LMBILHUX 0Ci0, SIKi MOXYTb Bil4yBaTH MiIBUIIEHY
BeTreTaTUBHY NMCGYHKIIiI0 Yepe3 TPUBAINii BIUIUB CTPeCy.

Otxe, Herporicuxosorito ME/CXB y noctpaxkmanux
Bill BiliHM HUBLIBHMX OCi0 MOXKHa PO3YMITH SIK CKJIAIHY
B3a€EMOII0 MiX KOTHiTUBHOIO OUC(YHKIII€I0, iIMyHHOIO
TUCPETYJISIi€I0 Ta OKCUAATUBHUM CTPECOM, SIKi IMOCUIIIO-
IOThCS €KOJIOTIYHUMU i eMOLIIMHUMU CTpeCOBUMU (hak-
Topamu. CeJIeKTUBHI KOTHITUBHI TMOpYILIEHHSI, HEWpPO-
iMyHHI B3a€MOJIii i BeretaTuBHA AMCOYHKILiSI, OB sA3aHi
3 ME/CXB, poGsTh 11eii cTaH 0COOJIMBO CKJIAIHUM IS
NiaTHOCTUKHU ¥ JIiIKyBaHHSI LIMBIJIbHUX 0OCi0, SIKi 3a3HaIMU
XPOHIYHOTO CTpecy Binm BiitHU. MaiiOyTHiI mOCTiIKeHHS
HEOOXiTHO CIPSIMOBYBaTH Ha PO3pOOJIEHHS afarTOBaHUX
IiaTHOCTUYHUX iHCTPYMEHTIB i TepanieBTUYHMX BTPYYaHb,
SIKi BpaXOBYIOTb i KOTHITUBHI, i (pizionoriuni acnektu ME/
CXB y wiii rpymi HaceJeHHsI.

HewuporncuxonoriyHi ocobansocti MI/CXB
B YMOBQX BiliHU

Jist po3yMiHHSI HEPOIICHXOJIOTIYHAX OCOOJIUBOCTEN
MII/CXB B ymoBax BiiiHH [1y3ke BaXKIMBO TOCTITUTUA HEMl-
pOaHATOMIUHI 3MiHM, KOTHITUBHY IUC(QYHKIIIIO i TIOCTHA-
BaHTAXXYBaJTbHUI CUHIPOM, SIKi 3 SIBJITIOThCS Yy LIMBLTBHUX
0Ci0 yHaCIiI0K TPUBAJIOIO BILUIMBY TaKUX CTPECOBUX (haK-
TOpiB, K BiiiHa. Baraniuk [14] Hagae rpyHTOBHUIA OIS
sIIep BUCXiAHOI MepexXi 30yIKeHHSI CepelHbOIO MO3KY,

BUCBITJIOIOUM 1XHIO POJIb B OLIIHIOBAaHHI 3arpo3u, yBaru,
HacTpolo, 6oio i BereraTsHOI nucdyHKuii. Moro BucHO-
BKM CBiUaTh PO Te, 1110 1Ii CTPYKTYPU CEPEIHBOIO MO3KY,
BKJIIOYHO 3 MePiakBeIyKTAIbHOIO CipOIO TUISIMOIO i OJTaKUT-
HOIO TIIMOIO, IIPUYETHI IO ITOPYIIeHb PETyJISIIii, 110 CITO-
crepiratotbes i yac ME/CXB, 0co611BoO SIK BiIITOBinb Ha
¢iznuHe HaBaHTaxeHHs. Lle Mae ocobaMBe 3HAUCHHS IS
PO3IJISIAY LIUMBUIbHUX OCi0 B yMOBaX BiliHU, KOJU IOCTiAHMIMA
BIUIMB 3arpo3 MOe ITOCWINTH BeTeTaTUBHY TUC(YHKIIIIO i
crpusiti po3sutky I[THC.

Baraniuk nomatkoBo intoctpye, mo nig yac ME/CXB
JIOpCajbHUI CepeHi MO30K JEMOHCTPYE IiABUILECHY aK-
TUBALIIO ITiCJIsI HABAHTAXKEHHSI TTOPiBHSHO 3 KOHTPOJIbHUM
MOJIOKEHHSIM, YOTO HE CIOCTEPIraEThcsl y BeTepaHiB —
yuyacHMKIB BitiHM B Ilepcekiii 3aTomi. Lls gitka peaxiis
MOXe BimoOpaxkaTu mudepeHIiiioBaHi HelipoOiomoriaHi
LIJISIXU, 110 aKTUBYIOThed mig yac ME/CXB, konu rinep-
aKTUBHICTbh BUCXiTHOI MepexXi 30yIKeHHS CIIPUsIE KOTHi-
TUBHUM MOPYILIEHHSIM i MiABUILIEHHIO CEHCOPHOTO CIIPUIi-
HATTS. Taki 3MiHM y (yHKIIIOHYBaHHiI MO3KY, OCOOJIMBO B
TSTHKAX, 1110 OepyTh y4acTh y BEreTaTUBHIN peryssiil Ta
30yI3KeHH1, IMOBIpHO, TTOTIiPIIYIOTHCS B OCI0, SIKi 3a3HAIOTH
XPOHIUHOTO CTpecy, HAalPUKJIAJ IIMBUIBHOTO HACEJICHHS Y
30HaxX 0OMOBUX miii, i TakuM unmHOM nocuoiote [THC ta
inuri cumnromu ME/CXB.

Kpim Toro, Addiego Ta iH. [15] minkpeciooTs 00’ €MHI
3MiHU B MiIKIpKOBUX CTPYKTypax Mo3Ky rpu ME/CXB Ta
tak 3BaHoMY Gulf War syndrome (GWS) — cuHapoMi BiitH1
B [lepchkiii 3aTolli, 3a3Hauatouu, 110 XiHku 3 ME/CXB, sk
MpaBujIo, MalOTh MEHIIMI 00’€M JIiBOTO MyTaMeHa Ta npa-
BOTO XBOCTATOTO Tijla MOPiBHSHO 3i 3IOPOBUMU OCOOAMU.
Lle BKa3ye Ha reHIepHi HEipOAHATOMIYHi BiIMiHHOCTI, 1110
MOXYTb BIunBaTu Ha Te, ik ME/CXB nposiBisieTbes B 110-
TTYJISILT, MPUYOMY KiHKM € OLIbII Bpa3JIMBUMU J10 TIEBHUX
TUITIB HEMPOKOTHITUBHOTO 3HIDKeHHS. B ymoBax BiliHH,
KOJIM XiHKHW YaCTO OMUHSIIOTHCS TiJI 1i€t0 0COOTUBUX CTPE-
coBuXx (aKTOpiB, 30KpeMa MepeMillieHb i BTpaT, 11i 00’eMHi
3MiHM MOXYTb CTaTU HEHPOOIOJOriYHUM MiATPYHTIM ISt
3aroctpeHHst cumntomiB ME/CXB y LuBiIbHOTO HaceleH-
Hs1. Baxiuso, mo Addiego Ta iH. IpUMnycKarTh, 110 BUpa-
>KeHi HelipoaHaTOMiUYHi 3MiHU, SIKi CIIOCTEPiraroThCs Mif
yac ME/CXB, MoXHa BUKOPUCTOBYBATH SIK OiomMapKepu
IIJIST KPAIIoOTo pO3yMiHHSI TTPOTpeCcyBaHHsI 3aXBOPIOBAHHS B
YMOBaX BUCOKOTO PiBHSI CTPeECY, SKUM € BiliHa.

[lepeTH KOTHITUBHOI i (Pi3MYHOI BTOMMU € III€ OTHUM
kiaouoBuM acriektom ME/CXB, oco611BO B yMOBax Biii-
Hu. CMiT Ta iH. [16] QoCHianaN BIUIMB KOTHITUBHO CKJIa/-
HUX 3aBJaHb Ha pO3YMOBY BTOMY i BUSIBUJIU, 1110 3aBAAHHS,
sIKi BUMaraloTh raJibMyBaHHsI peakilii, CIpUYMHSIOTh BTO-
MY Ha JIOBLIMIA Yac, HiX MPOCTi 3aBIaHHS HA MUJIbHICTh. 3
OISy Ha Te, 110 MOCTPaXKaasi Bill BiliHW LIMBLIbHI 0COOM
4acTo 3aliMalOThCsl MisTbHICTIO 3 BUCOKUM KOTHITUBHUM
HaBaHTaXEHHSIM B yMOBax CTpecy (HarpuKIIai, cTpaTeril
BIDKMBAHHS, IPUNHSTTS PillleHb ITiI TUCKOM), 1Ie JOCTi-
JKEHHS TIAKPECTIOE NMOBIPHICTh 3HAYHOTO 3aTOCTPEHHS
cumnromiB ME/CXB y Takux rpymnax HaceneHHs. TpuBai
KOTHITUBHi HaBaHTaXK€HHST MOXYTh BUKJIUKATHU CTiHKY pO-
3yMOBY BTOMY, 1110 CIIpUSIE TPYAHOIAM Y HiATPUMIL KOTHi-
TUBHMX QYHKILil Ta 3aroctpeHH:o [THC.
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VYuikanbHa npupoaa [THC, onucana Baraniuk [14], e
Oinbllle ycKJIaaHIOE Heiiporncuxooriyny kaptuny. [THC
nepenbdayvae BiATepMiHOBaHE 3arOCTPEHHSI CUMIITOMIB Tic-
JIst MiHiIMaJTbHUX (Di3MYHMX a00 KOTHITUBHUX HABAaHTAXKEHD,
1110 CTa€ OCOOJIMBO BUCHAXJIMBUM B YMOBaXx BiiiHM, KOJU
JIIOJIA HE MAIOTh 3MOTH JIOCTaTHBO BinmounTu. PesynsraTu
npociaimxkeHHs Kang ta iH. [6] migTBEepAXyIOTh IO IyMKY:
IXHE ONMMTYBaHHS IMOMYJIALIL ITOKa3ajo, 1110 BeTepaHu, sSIKi
3a3HaJIM CTPECY, OB’ SI3aHOTO 3 PO3TOPTAHHSIM, MAIOTh 3HA-
YHO BUIIMU pu3uK po3BUTKY K [ITCP, Tak i 3axBopioBaHb,
nonioHux 1o CXB. Lle miaTBepaxye ifeto mpo Te, 1o Xpo-
HiYHi cTpecopu, MpUTaMaHHi BilfHi, MOXYTb IPUCKOPIOBA-
TH HEWPOIMYHHY TUCPETYJISLi0, CIIPUSIOYM BUHUKHEHHIO
i nepcucreHii cumrnromiB ME/CXB.

3arajoM 1Ii JaHi CBig4aTh PO Te, 110 HEUPOIICUXOJIO-
riuni ocoonuBocti ME/CXB y moctpaxknanux Bin BiiiHU
LUBUIBHUX OCi0, IMOBIpHO, 3yMOBJIEHI CKJIaAHOIO B3aEMO-
NIi€10 KOTHITUBHOI AMC(YHKIIi1, BEreTaTUBHOI AUCPETYISIIiL
Ta HelipoaHATOMIYHMX 3MiH y JUISIHKaX MO3KY, 1110 OepyTh
y4yacTb B OLIiHIOBaHHi 3arpo3U, BTOMi Ta peryJisiiii HaCTpolo.
HeiipoiMmyHHa Mozenb, 3anpornoHoBaHa Moppicom i Ma-
ecoM [2], Y3rOIXKYeThCsl 3 LIMMM BUCHOBKAMMU. i aBTOpU
CTBEPIIXYIOTb, III0 XPOHIUHE 3aMaJleHHs i OKUCHIOBATbHUI
CTpecC CIpUstoTh TUCGHYHKILIT MO3KY i MITOXOH/IpiaTbHOMY
nedinuty, me Oilblle YyCKIaIHIOYU HeMPOKOTHITUBHY
KapTUHY B IMOCTPaXKIAJIUX Bil BifiHU OCi0.

TcuxocomMaTnyHi MPOSIBU XPOHIYHOro CTpecy

AHaTi3y10u1 ICUXOCOMAaTUYHI MPOSIBU XPOHIYHOTO CTpe-
cy B koHTeketi ME/CXB i ctpecy, mos’sizaHoro 3 BiiiHOIO,
JTy’Ke BaXKJIMBO MOCHiTUTH, K TICUXOCOMAaTUYHI TAXOIU B
MUHYJIOMY i ChOTOAHI (hOpMyBajIu JIiKyBaHHS i pO3yMiH-
HSI 1IbOTO 3aXBOpIoBaHHs. Marks [7] mponoHye KpUTUUYHUIMA
orIs rcuxocoMatuuHoro miaxony no ME/CXB, nosu-
LIOHYIOUM MOro B MexXax IIMPIIOro iCTOpUYHOro Ta Ha-
YKOBOTO ITMCKYPCY MPO MEAUYHO HEMOSICHEHI CUMIITOMU
(MUS). Moro omisin 1eMOHCTPY€E HENOMIKHI MiIXOLY <«TICH-
XOcoMaTuyHoi 1konu» (PS), Haronouyouu Ha BiiCyTHOC-
Ti eMITIpUYHOT MiATPUMKM IICUXOCOMATUYHUX TEOPIiid, sIKi
noB’s3yt0Th cumnroMu ME/CXB 3 nucdyHkiioHaibHUMMI
MepeKOHAHHSAMU, IEKOHAUIIOHYBAHHSIM Ta YIIEpeIKEHHS -
mu yBaru. Lls KpuTrKa ocoOIMBO aKkTyaiabHa ITiI Yac po3-
JISIAY TICUXiYHUX CTPECiB, SIKMX 3a3HAIOTh LIMBiIbHI 0COOU
B YMOBax BiliHM, aj)Ke HeNpaBWIbHE 3aCTOCYBAHHS TCU-
XOCOMaTUYHOI MOJIEJi MOXe MPU3BECTU 10 HEHAJIEXKHOTO
TMOBO/XKEHHS 1 HE3AaTHOCTI YCYHYTU Oi0JIOTIYHI MiABATUHU
ME/CXB.

INcuxocoMaTruHa MOJIENIb YacTO HE BPAXOBYE CKIIAIHI
HelpoddiziosoriuHi Ta iMyHHI TMCHYHKIII, SIKi XapakTepu-
3ytorb ME/CXB. fx 3a3nauae Marks [7], 6ionicuxocotti-
aJibHa MOJIEJIb, SIKa MiATPUMYE TICUXOCOMATUYHY KOHIIETI-
1il0, IMPOKO KPUTUKYETHCS 3a OpaK HAyKOBOI CTPOTOCTI,
MPOIOHYIOYM HATOMICTb MCEBIOMO/ICIIb, SIKa € pajlle rac-
JIOM, HiX TTPOrHOCTUYHOIO HAaYKOBOIO OCHOBOIO. B yMoBax
BiliHM LIMBiJIbHE HACeJeHHSI, sIKe MepexKrBa€ XPOHIYHUMA
cTpec i TpaBMy, MOXKe MPOSIBJISITU MiABUIIEHI CUMITOMU
MI1/CXB, aK-0T CUHAPOM MOCTHAIPYKEHHS, KOTHITUBHA
nucdyHKIIis Ta BereTaTuBHI podnaau. [Tomuikosa niarHoc-
TUKa IIMX CUMIITOMIB SIK HACJIiKiB MCUXOJOTiUHOTO M-

cTpecy abo /e3aanTUBHUX NIEPEKOHAaHb, SIK 1€ MPOTOHY-
€ThCSI TICUXOCOMATUYHUM TIiIXOI0M, HE BPaxOBYe€ 0ioyioriu-
Hi Ta HEPOIMYHHI MeXaHi3MMU, SIKi TyT JilOTb.

Thoma Ta iH. [9] miAKpiNJIOIOTh apTYMEHTU MPOTU
MICUXOCOMATHMYHOI TOYKH 30Dy, HArOJIOIIYIOUH, 1o 3 1969
poky BcecBiTHsI opraHi3zaliisi 0OXOpoHU 3I0POB’Sl BU3HaIa
ME/CXB HeBpoJoTiYHUM 3aXBOploBaHHSIM. BoHM cTBep-
JKYIOTh, 110 nosicHeHHss ME/CXB ncuxocomMaTUUHUMU
MPUYUHAMU HE TiTBKY IMiIPUBA€ OpraHiuyHi BiAXWUJIEHHS,
3a/IOKYMEHTOBAHI y MalLli€HTIB, aje i IKOIAUTh TUM, XTO
CTpaxk/Ia€ Ha 11 3aXBOPIOBAHHSI, CIIPUSIIOUN TTOMUJIKOBI
NiaTHOCTH1Li, HEMPaBWIbHOMY JIiKyBaHHIO Ta CTUTMaTU-
3allii. ¥ mocTpaxmaaux Bin BiiHM rpymnax HacelleHHs, Je
LIUBiJIBHI 0CO0M, MIMOBIPHO, CTPaKIAIOTh SIK BiJl MICUXiYHOI
TpaBMHU, Tak i Bim ME/CXB, cTiiiKicTh ICMXOCOMaTUYHUX
aTpuOyl1iil MOXe mepelkomkaTi eeKTUBHOMY JiKyBaH-
HIO i1 MOCWJIIOBATH TCUXIYHUI Tsirap XBopoou. Thoma Ta
iH. TAKpecaoTh, o y nanieHtiB 3 ME/CXB mnocriii-
HO PEECTPYIOThCS BiATBOPIOBaHI OpTraHiyHi MOpPYIIEHHS,
SIK-OT 3HUKEHHSI MO3KOBOTO KPOBOTOKY, €HIOTeiaTbHa
IUCcGYHKIIIS Ta TimoMeTadoi3M, 0 poOUTh HEAiMCHUM
ICUXOCOMATUYHE TMOSICHEHHS 1 MiKPectoe HEOOXiTHICTh
0i0JIOTIYHO OOTPYHTOBAHOTO ITiAXOMY OO0 JIIKyBaHHSI.

V CBiTJIi IUX MEePCIEKTUB CTA€ 3p03YMIJIO, 1110 TICUXOCO-
MaTUYHUM ITiIXOA0M HE MOXHa aJieKBaTHO IMOSICHUTH (i-
3u4Hi nposssu ME/CXB, ocob6auBo B 0ci0, 1110 3a3HaOTh
XPOHIYHOTO CTPECY, 30KpeMa IIMBIJIbBHOTO HACEJIeHHSI B 30-
Hax 0oiioBuX niii. OTiopa Ha MOBEIiHKOBI Ta KOTHITUBHI Me-
TONIM JIIKyBaHHSI, a CaMe KOTHITUBHO-TIOBEIIHKOBY Tepartito
Ta nudepeHnilioBany Qi3nyHy Teparliio, SIK 1ie IIPOITOHY-
€TBCS Y TICUXOCOMATUYHIN KOHIIEIIIIil, He TUIbKM HeedeK-
THBHA, a MOXe OyTU I IIKiIIMBOIO. SIK KpUTUIHO 3ayBaxKy€e
Marks [7], wi BTpy4yaHHSI IPYHTYIOTbCSI HA XMOHMX ITPUITY-
meHHs1x po npupoay ME/CXB i He BupillyoTh TpoGieMy
OCHOBHUX 0ioIoriyHuX AucGYHKILIM, 1110 JiexkaTb B OCHOBI
3aXBOPIOBaHHS. B yMoBax BiifHM, KOJIM CTpec i TpaBMma Iie
Oible YCKIIATHIOITh KIiHIYHY KapTUHY, 1li METOIM JiKYy-
BaHHsI MOXYTb nocuautu cumntomu ME/CXB, a He no-
JICTIIUTH iX.

Marks [7] TakoX 00roBOpIO€ MOITUYHI I eKOHOMIYHI
MOTUBH, 1110 CTOSITh 32 CTIMKICTIO TICMXOCOMAaTUYHOI MO-
neti, ocobnuBo y Benukiit bpurasii, ne nep:kaBHi ycTaHO-
BU i CTpaxoBa iHAYCTPis MalOTh (PiHAHCOBI CTUMYJIU IS
MPOCYBaHHsI NcuxoJjioriuHoro nosicieHuss ME/CXB. 1le
HETraTUBHO BIUJIMBA€ HA MAalli€HTiB, OCOOJMBO 3 MapriHa-
JIi30BaHMX ab0 Bpa3JIMBUX TPYIT HACEJICHHS, 10 SKUX Ha-
JIexaTh MoCTpakaasli Bifi BIHU LUBiIbHI OCOOM, TSI SIKMX
OTPUMAHHSI HaJIEXKHOI MEIUYHOI TOMOMOTH 3 OiJIBIIOI0
WMOBipHICTIO cTae mepemkonow. Ha mpoTusary oMy
0i0JI0TiYHO OOI'PYHTOBAHUH ITiIXiT HagaBaTUMeE IIPiOPUTET
BUSIBJICHHIO Ta JIiIKyBaHHIO HEHPOIMyHHUX AUCQYHKIII,
MIPOTIOHYIOYM OiJIBII LIiJIECIIPSIMOBAaHI BTpyJYaHHS IS Ma-
uienris 3 ME/CXB.

OTxe, IICUXOCOMATUYHi MPOSIBU XPOHIUHOIO CTpecy
nig yac ME/CXB cnig po3ymiTu He yepe3 NMpusMy IHcC-
(byHKITiOHATbHUX MIEPEKOHAHb i MOBEIIHKU, a SIK Pe3yJib-
TaT CKJIAQAHUX HEUPOIMYHHUX, META0OJIIYHUX i CEPLIEBO-
cynnHHUX auchyHKLii. [TpoBaa ncuxocoMaTUIHOrO ITij-
xomy, Sk migkpecaooTs Marks [7] i Thoma ta iH. [9], mae
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3HauHi Hacainku aias gikyBanHss ME/CXB y uuBiibHUX
0cCi0, MOCTpaXXAAINX BiJl BilHU, Y SKUX TArap XpOHIYHOTO
cTpecy, UMOBiIpHO, MOXe MOTipIIUTHU CTaH. biojgoriyHo 06-
IPYHTOBaHA MOJIEJIb, SIKa PO3IMi3HAE€ OpraHiuHi MopyuIeH-
Hs1, ToB’s13aHi 3 ME/CXB, Mae BupitiasibHe 3HaUYEHHST TSI
HafaHHS e(eKTUBHOI JOTIOMOTH Ta 3MEHIIIEHHSI CTUTMU i
JKOPCTOKOTO MOBOJIKEHHSI, TIOB’SI3aHUX 3 TICUXOCOMATUY-
HOIO Mapagurmoro.

O6roBopeHHs

Heiiponcuxonorist ME/CXB y noctpaxmaiux Bia BiliHU
LIMBUJIBHUX OCi0 SIBJISIE COOOI0 CKJIAJHE CIUIETEHHS KOTHi-
TUBHUX, EMOLINHUX i (iziosoriyHux hakTopis, sKi 3aro-
CTPIOIOTHCSI BHACIIOK TPUBAJIOTO BILUIUBY CTPECY il TpaBMMU.
BiiiHa, sIK cTpecoBuii (hakTOp HABKOJIUIITHBOTO CePEaOBU -
1I1a, CTBOPIOE YHIKAJIbHO CKJIAIHI YMOBU JUISI 0Ci0, SIKi BXe
MaroTh cxuabHicTh 10 ME/CXB abo cTpaxknaloTh Ha HbOTO,
KOJIM TICUXiYHEe HaBaHTaXeHHs, TIOB’sI3aHe 3 MepeMillleH-
HSM, HAaCUJIBCTBOM i HEeBM3HAUCHICTIO, B3aEMOJIIE 3 0i0-
JIOTIYHOIO CXWJIBHICTIO 11 HEMPOIMyHHUMU TUCHOYHKIIISIMMU,
XapaKTePHUMHM IS LIbOTO PO3JIaLy.

HeunpoiMyHHi MexaHi3amMu TQ noB’a3aHe 3 BiiHOKO
3aroctpeHHss ME/CXB

OnHMM i3 LEeHTpaIbHUX MUTaHb y po3yMiHHi ME/CXB
B YMOBAX BiliHU € pOJIb XPOHIYHOTO CTpECy B 3arOCTPEHHI
iMyHHOI AMCYHKIIIT Ta Helipo3anaieHHsI. SIK CTBEpIKYIOTh
Moppic i Maec [2], ME/CXB xapakTepusyeTbcsi HElpo-
iMyHHUMM MOPYIIEHHSIMU, BKJIIOYHO 3 TiABUIIIEHUM PiB-
HeM Tpo3anajbHUX HUTOKIHIB, OKCUJATUBHUM CTPECOM i
MiToXoHapiaabHOIO nucdyHKiieo. Lli hakropu cipusiioTh
nosiBi xapakrepHux cumnromiB ME/CXB, a came: He3ny-
>KaHHS Micst (i3MYHOro HaBaHTaXKE€HHSI, KOTHITUBHUX PO3-
JIaJliB i HECITOKIHOTO CHY. Y mocTpaXXaaJux Bif BiliHU JI10-
NIl XpOHIYHUI NCUXiYHU i Pi3MUHUIL cTpec, OB’ I3aHu i
i3 XKUTTSIM B yMOBaX KOH(IIiKTY, UMOBIpHO, MMOCUJTIOE 11i 3a-
HajJbHi MPOLECH, TTPUCKOPIOIOYM HEWPOIMYHHI MOPYIIEH-
Hsl, sIKi 1exatb B ocHoBi ME/CXB.

Kpim Toro, Bjerklund Ta iH. [5] BuniastoTs posib dak-
TOPiB HABKOJIMIIIHBOTO CEPEIOBUIIIA, 30KpEMa HeTOIIaHHS,
iH(eKIIil i BIutuBYy 3a0pyaHIoBaydiB, y marodisionorii ME/
CXB. V 30Hax 00i10BUX Niil LMBiJIbHE HACEJEHHS YacTO
3a3HA€ BIUIMBY LIUX JOJATKOBUX CTPECOBUX (DaKTOPiB, 110
MO€ 10JaTKOBO IOCIa0UTH IMyHHY CUCTEMY Ta 3arOCTpH-
™ cumntoMu ME/CXB. Hanpukiian, moraHi yMOBU KUTTSI
i BIICYTHICTb JOCTYIY 10 MEAWYHOI JOTTOMOTH IMiIBUIILYIOTh
pU3KMK iH(DEeKIIii1, a TOCTiiHI ICUXOJIOTIYHI TPABMU MOXYTh
MPU3BECTH JIO CTIMKOTO OKCUJATUBHOTO CTpecy i iMyHHOT
nucperyssiiii. CykyrmHui BIUIUB 1IMX (paKTOPiB B yMOBax
BiliHM pOOMTH LMBIUIbHE HACEJIEHHS 0COOJIMBO Bpa3IUBUM
0 BUHUKHEHHSI a00 moripieHHs nepediry ME/CXB.

KorHitTuBHa AMCyHKLis1 B yMOBQAX BiiHU
KorHitTuBHI mopyIieHHs € KJ040BOW o3Hakoio ME/
CXB, y 3B’43Ky 3 IUM JOCIiIXKEHHS BKa3yloTh Ha medi-
LUT IIBUAKOCTI 00poOKM iH(popMmallii, pobodoi mam’aTi
Ta BuKoHaBuyux (yHkuiii [12]. Lli mopymenHs, iMoBip-
HO, TIOCUJTIOIOTBCSI BUCOKUMM KOTHITUBHMMU BMMOTaMU
XKUTTS B 30HiI 00MOBUX Hili, A€ JIOAU MMOBUHHI MOCTiliHO

NMpUiMaT pillleHHs], TOB’s13aHi 3 BUXXUBAHHSIM, 4acTO
B YMOBax eKcTpeMayibHOro crpecy. JIXkKoHCOH Ta iH. [12]
rokasaJjii, 110 Xoya BTOMa € LEHTPaJIbHUM CUMIITOMOM
ME/CXB, BoHa He 3aBXIU MPU3BOAUTDH O TOTipIIECH-
HSI KOTHITUBHUX (DYHKIIi; OJHAK B YMOBaX XpOHIYHOI'O
CTpecy, CIIPUYMHEHOTO BilfHOIO, LIJIKOM MOXJIHMBO, II0
MOCTiiiHi KOTHITUBHI HaBaHTaXXEHHSI MOXYTb IPU3BECTU
10 Oiblll BUpaxkeHoro nediuuty y nauieHtis 3 ME/CXB.

Kpim Toro, y nocmimkenHi Baraniuk [14], npucssue-
HOMY BUBUYEHHIO CTPYKTYP CEPEIHBOIO MO3KY, 5IKi O€pyThb
y4acTh B OLIHIOBAHHI 3arpo3u Ta BEreTaTUBHIN peryJsLii,
BKa3aHO Ha BaXXJIMBUiA 3B’SI30K MiXK KOTHITUBHUMU TTOPY-
weHHssMU Tin yac ME/CXB i HelipobiosioriyHoo peakilieio
Ha CcTpec, ITOB’sI3aHUi1 3 BiliHOI0. Pe3yabraT JOoCimKeHHST
II0JI0 MiABUIIEHOT AKTUBHOCTI CTPYKTYP CEPETHBOTO MO3KY
y BimmoBingb Ha cTpec y nauieHTiB 3 ME/CXB cBimuaTh mipo
Te, IO TiIePaKTUBHICTb, SIKA CIIOCTEPIira€ThCcsl B yMOBaX
BiliHM, MOXe I11€ OiJblle IMOPYIIUTU KOTHITUBHI (DYHKIII,
0co0JIMBO Yy cdepax, MOoB’sI3aHUX 3 yBarol, mam’sITTio Ta
BUKOHABYMM KOHTpoJieM. Lle y3romKyeThcs 3 yaBISHHSIMU
Mpo Te, 1110 TPUBAJIMI CTPEC BiliHU NTPU3BOAUTH 10 KOTHi-
TUBHOTO TIEPEBaHTAXEHHS, SIKe B MMOEIHAHHI 3 HasSIBHOIO
KOTHITMBHOIO BpasnusicTio y pazi ME/CXB moxe cripu-
YUHUTY OUJIBII CEPIO3HI MOPYIIEHHSI.

lcuxocomMaTnyHi NiAxoAnN: O6GMeXKeHHS
TA HACAIAKM

[TcuxocomarnuHa moaenb ME/CXB Bxe naBHo minna-
€ThCsI KPUTHLLI 32 HAIMipHY 3aJIEXHICTb BiJl ICUXOJIOTTYHUX
MOSICHEHb PO3JIaJ1y, YacTO MPUMEHIIYIOUM a00 BiIKUIAI0UN
0ioJIOTiUHI MexXaHi3MHM, 110 OepyTh ydacTb y HboMmy |7]. Lleit
IMOXim, SKUii HaroJourye Ha IuCYHKIIIOHATbHUX IIePEeKO-
HaHHSIX i TOBeIiHIli, OYB 0COOIMBO 3ryOHUM Y JiKyBaHHi
nauieHTtiB 3 ME/CXB, 110 npu3Beso 10 momnyJspu3ariii
KOTHITMBHO-MOBEIiHKOBOI Teparii i 7030BaHOi (Pi3u4yHOL
Teparii IK OCHOBHUX METO/IB JIiKyBaHH:. AK 3a3Ha4alOTh
Thoma Ta iH. [9], ui MeToau JTiKyBaHHSI BUSBUJIMCS HE
TiJIbKY Hee(PEeKTUBHUMM, aJie i IIKiJUTMBUMU JIJIsI 6araTbox
nauieHTiB 3 ME/CXB, 0co011BO KOJii HE BPaXOBYIOTHCS
6i0JIOTiYHI OCHOBM pO3JIajy.

B ymoBax BiitHM 00MeXKeHHS IICMXOCOMATUIHOTO ITilI-
XOMy CTaloTh 111e Oifbll oueBUAHMMMU. LluBiIbHE HaceaeH-
Hsl, sIKe epeO0yBa€e B yMOBaX XpOHIYHOTO KOH(IIIKTY i cTpe-
Cy, BXK€ MOXe CTpaKIaTH Bill TaKUX MCUXIYHUX CTaHiB, SIK
IITCP, TpuBora i1 aenpecis, AKi 3a CUMITOMATUKOIO Tepe-
tuHatoThes 3 ME/CXB. IMosicHioroun cumntomu ME/CXB
JIMIIIE TICUXOJIOTIYHUMHM (DaKTOpaMu, TICUXOCOMaTUYHA MO-
JIeJTh PUBMKYE 3aJIUIIUTH 11032 YBarokw rnOoKi HelpoiMyH-
Hi AucdyHKIII, SIKi TTOCUIIOIOTHCS TIifl BITMBOM CTPECiB,
OB’ s13aHMX 3 BiliHOIO. lle MoXe Ipu3BecTu 10 HEBiAmo-
BiIHUX CTpaTeriil JiKyBaHHS, SIKi HE BpaXOBYIOTb IIOBHOTO
00csry posnany, 110 CIIPUIMHUTD IOJAJIbIIIe MOTipIIeHHS
(i3MYHOTO0 Ta MCUXIYHOIO 3I0POB’S Malli€HTa.

Kpim Toro, sk ctBepmxkye Marks [7], MOJITUYHI 11 €KO-
HOMiUHi MOTUBH, 1110 CTOSITh 32 MPOJOBXEHHSIM BUKOPUC-
TaHHS ICUXOCOMATUYHOTO Minxoay — ocobauBo y Benukiii
BpuraHnii, ae ypsimoBi Ta cTpaxoBi areHilii MaroTh (piHaHCOBI
crumyn kinacudikysatu ME/CXB 5K ncuxiuHe 3aXBopro-
BaHHS, — CIPUSIIOTh CTUTMATU3ALIIT i )KOPCTOKOMY MOBO-
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JDKeHHIo 3 manieHtamu. Lllogo mocTpaxnanoro Bia BiltHU
HaceJIeHHs, 0OMEXEHOTO0 B TOCTYIIi [0 HaJIeXHOT MEAMYHOT
JIOTIOMOTHY, 30€peKeHH i€l Moaeai MOXe MPU3BECTU 10
MoJaIblloi MapriHaiizauii uuBineHUX oci6 3 ME/CXB,
MO30aBIsII0UM X MOKJIMBOCTI OTPUMYBATH ajiekBaTHe, 0io-
JIOTIYHO OOTPYHTOBAHE JIiIKyBaHHSI.

HeobxiaHicTe 6ioncuxocouiaAbHOro
T HeNPOBIOAOriYHOro riaxoAy

3 orysay Ha CKJIagHUK B3a€EMO3B’SI30K MiX Oioyoriu-
HUMU, TICUXOJOTIYHUMU 1 €KOJOTIYHUMU (paKTOpaMU ITi
yac ME/CXB, 0co61BO B IocTpakaajux Bif BiiiHM 0cCi0,
iCHye ouyeBMIHA ITOTpeda B OLIbII iHTEerpoBaHOMY OioIICH-
XOCOILiaJIbHOMY MiXO/i, Y SIKOMY BPaxoBaHO SIK HEMpo-
iMyHHI MeXaHi3MM, TaK i MICUXiYHUI BILUIMB XPOHIYHOTO
crpecy. Xoua GioncuxocolliajibHy MOJieib KPUTUKYIOTh
3a HaIMipHMI aKk1IeHT Ha Ticuxojoriynux ¢akropax ME/
CXB [7], ii moyaTKoBMiI HaMip — 3a0e3IMeUYnTH LiTiCHY
OCHOBY IUISI PO3YMIHHSI 3M0POB’SI i XBOPOOU — 3aIUIIAETh-
Cs1 aKTyaJIbHUM y TIOEMHAHHI 3 MillHUM Helipo0ioI0TiuyHUM
GyHIaMEHTOM.

MaiibyTHi goCHiIXKeHHsI MaloTh OYyTU 30CEepeIKeHi Ha
BU3HAYEHHI cnieuu@iyHuX HEHPOIMYHHUX LUISIXiB, MOPY-
IIEHUX XPOHIYHUM CTPECOM YHACiIOK BiliHU, Ta po3poOili
LJIbOBUX BTPy4YaHb, CIIPSIMOBAHUX SIK HA KOTHITUBHI, TaK i
Ha ¢izionoriuHi acriekti ME/CXB. B ymoBax BiiiHu Tepa-
MEeBTUYHI MiIXOIU MalOTh OYTH YYTIIMBUMHU A0 YHIKAJIbHOTO
TICUXIYHOTO TSTapsI, 3 IKUM CTUKAETHCS LIMBiIbHE HACEJIeH-
HsI, Y HUX TaKOX CJIiJ Iepen0adyuTy MeIMKaMEeHTO3HE JIiKy-
BaHHs, CIIPsSIMOBaHE Ha YCYHEHHS iMyHHOI TMCPeryJsiii,
MIiTOXOHApiaabHOI TUCHYHKILI i iHIINUX 0ioJ0oTriYHuX hak-
TOPIiB, IO CIPUYMHSIOTH PO3JIAIN.

TakuM unHOM, B 006roBOpeHHi npodsemu ME/CXB y
NOoCTpaxKaajJuX BiJ BiiHU 0Ci® MigKpeCTIOETHCS HEOOXia-
HICTh KOMIUIEKCHOTO PO3YMiHHSI HEMPOTICUXOJOTIUHUX i
HEMpoiMyHHMX MeXaHi3MiB IIbOTO po3iamy. Yepe3 oome-
JKEHICTh IMCUXOCOMATUYHOTO MiJIX0O/1y, 0OCOOJIMBO B yMOBaX
BiliHM, HaOyBa€ 3HAYCHHS MEpexia 10 KOMILIEKCHOI MO-
IeJii, B SIKili BpaxoBaHO $SIK 0i0JIOTiUHi, TaK i IMCUXOJIOTiuHi
acnektu ME/CXB. TakuM uMHOM, MEIMUHi MpalliBHUKKA
MOXYTb 3alIPONIOHYBATH OLIbII €(beKTUBHY i YyTJIMBY JOIO-
MOTY LIMBIILHUM 0co0aM, sIKi 3a3HaJIM XPOHIYHOIO CTpecy
i TpaBMU BiiiHU, 1110 3pELITOIO MOJIIIINTh Pe3yJIbTaTh XBO-
pux Ha ME/KITIC.

AMCKYCisi: BNTAUB POCIACbKO-YKPATHCbKOI BifiHN
HQ HerPOINCUXOAOTIYHi ACNEeKTN XPOHIYHOT
MYABTUCUMITOMHOI XBOPO6U BiviHn Ta NMTCP
Biitna, 1o TpuBae mix Pocieto Ta YkpaiHoro, cripaBuiia
IJIMOOKMI BIIMB Ha MICUXiuHe Ta hi3uuHe 3M0pOB’sl yKpaiH-
CbKOTO HaceJIeHHsI. ¥ KOHTEKCTi XPOHIYHMX 3aXBOPIOBAHb,
ssk-otr ME/CXB, BiitHa mocuiuia crpecoBi akTopu, SIKi,
MMOBIpPHO, MOXYTb CIIPOBOKYBaTH 400 MOTipUIUTA CUMII-
TOMM 3aXBOPIOBaHHS cepell IMBiLIbHOTO HaceneHHs. Crin-
parovurch Ha ITOIepeaHi TOCTiMKEeHHS, IIPOBEIeHI B YKpaiHi
[17—19], moxemo Kpalie 3po3yMiTH, SIK YHiKaJIbHi cTpecu
BiliHU BILUIMBAIOTh Ha CKJIAJHI HEMPOIICUXOJIOTIUHi Ta IICU-
xocoMmatunuHi acriektu ME/CXB, 0co0JMBO B yMOBaxX KOH-

dmikry.

B iHTerpoBaHiii Mojesi 3M10poB’sl Ta amanTallii 0co-
oucrocti (IHPAM) [17] minkpecineHo 6araTohaKTOpHUIA
BIUIMB BiliHM Ha YKPATHCHKUX YOJIOBIKiB i BUSIBJIEHO 3HAUHI
TICUXOCOMATUYHI PO3JIaiv, 3yMOBJIEHI SIK MPSIMUMU, TaK i
HEIMPSIMAUMHU CTpecOBUMM (pakTopaMu KOH(DIikTy. BiitHa
MpUHeca He Juiile (i3uaHi 3arpo3u, a i TPUBAINM IICUXiv-
HUI cTpec, 110 CIPUIMHUB KacKaa HeHpOIMyHHUX i Hell-
poricuxooriyHux nopyiueHs. Jocaimkenns IHPAM moka-
3aJ10, 110 CTpec, MOB’sI3aHuI 3 BiliHO0, Ma€ Oe3ocepenHiit
BIUIMB Ha (pidnyHe PyHKIIOHYBaHHS, TMHAMiKy ocoOuc-
TOCTi Ta piBeHb ICUXiYHOTO cTpecy. Lleit BUCHOBOK Mae
BUpilllaJIbHEe 3HAYEHHS JIJISI PO3YMiHHSI TOTO, SIK 1Ii CTpe-
COBi (haKTOpW MOXYTh IIPUCKOPIOBATU a00 3aroCTPIOBATU
cumnromu ME/CXB y HaceneHHs. Y UMBiUIbHUX 0OCi0, sKi
3a3HAIOTh TPUBAJIOIO CTPECY Bil KOH(MIIIKTY, MOXYThb CIIO-
cTepiraTucs MigBUIIEHA KOTHITUBHA AUCHYHKIISI, iMyHHA
IUCPETYJIsLis Ta MiTOXOHApPiaabHI MOPYIIEHHS — BCi 1Ii
(akTopu € xitouoBumu 1st po3sutky ME/CXB [1, 3].

3 orsiy Ha MCUXiYHEe 30pOB’S YKPaiHChKOI MOJIOII
Mg yac BiiiHu [18] KOHLIeNIIis1 «collialibHO eTepMiHOBa-
HUX KOTIHT-KOHCTPYKTiB» Ja€ YSIBIIEHHS TIPO Te, SIK ajar-
TaLifHUI TTOTEHILiaJ i JKUTTECTINKICTh BilirpaloTh KJIIOUOBY
POJIb y TIOM’SIKIIIEHHI HECTIPUSITIMBUX HACIIAKIB XpPOHIUHO-
rO CTpecy, 30KpeMa TaKuX MOB’sI3aHUX 31 CTPECOM CTaHiB,
gk ME/CXB. JocnimkeHHs mokasye, 1110 MoJIofb B YKpa-
iHi BUpoOuia crienudiyHi MexXxaHi3MU IIOJ0JIaHHS CTPECY,
chopMOBaHi IXHbOIO MiKOCOOMCTICHOIO MOBEHIHKOIO I
afjanTaliiHUM MOTEHLIiaIOM, UISl YIIPaBIiHHS MCUXIYHUM
3JI0pOB’IM B YMOBax BiiiHM. OnHaK B 0Ci0, CXMJIBHUX 10
ME/CXB, i MexaHi3M1 MOXKYTb BUSIBUTHUCS] HEIOCTATHIMU
111 6G0pOTHOU 3 HEHPOIMyHHUM CTPECOM, CIIPUYMHEHUM
BilfiHOw0. TpuBanuii xapakrep KOHQIIIKTY Ta MOB’sI3aHe 3
HUM TICUXiYHEe HamnpyXeHHS MOXYTb IMPU3BECTH 10 3aro-
CTpeHHS KOTHITUBHOI Ta (Di3MIHOI BTOMMU, IO ITiAKPECITIOE
HEOOXiMHICTh OLIBII ITOCIIZOBHUX BTPYYaHb, SIKi BUXOOSTh
3a MEeXi IICUXOJIOTIYHOI MATPUMKH i CIIPSIMOBaHI Ha ycy-
HEHHS HeMpOoiMyHHUX AUCOYHKIIIH, 1110 JIeXKaTh B OCHOBI
ME/CXB.

Kpim Toro, nocimkeHHs yCBiIOMIEHHS Tepopy Mia yac
pociiicbko-ykpaiHchKoi BifiHU [ 19] BUCBITIIOE CKIIAAHY T1-
HaMiKy COPUIHSATTS 3arPO3U Ta ii HEPOIICUXOJIOTIYHUX Ha-
chainkiB. LluBinbHI 0cobM, SIKi 3a3HAIOTH MMOCTIMHUX 3arpo3
Ha KIITAIT paKeTHUX OOCTPIjIiB i TEpOPUCTUUHUX aKTiB, Je-
MOHCTPYIOTh MiIBUILIEHUI PiBEeHb CTPaxy Ta TPUBOTH, SIKi,
SIK BiIOMO, TTOCUJIIOIOTh HEMPOIMYHHI 11 BereTaTUBHI IUC-
¢yHK1Iii mig yac Takux ctaHiB, Sk CXB. Llsg Touka 30py 30i-
ra€ThbCS 3 BUCBITJIEHOIO y OaraThoX JKepesax TyMKOIO PO
ME/CXB: nokasaHo, 1110 TpMBaJI1ii IICUXOJIOTIYHUIA CTpec,
HaNpUKIIA y 30HaX KOHQIIIKTY, MOTipIIy€e BETeTaTUBHY pe-
TYJISIiI0, OKCUIATUBHUI CTpec i mocTHanpyXeHHs [2, 14].
Takum YMHOM, BiifHa CTBOPIOE 3aMKHEHE KOJIO: TICUXIYHUIA
cTpec MocuiIoe BUpaxeHictb cumrnroMiB ME/CXB, 110, y
CBOIO YepTy, HAJTO TMOTIPIIYE 3AATHICTh JIIOIUHU CIIPABIISI-
THCS 3i CTPECOM, 3yMOBJICHUM KOHMJTIKTOM.

[IcuxocomaTryHi Ta HEHPOIMYHHI PO3Iaau, CIIPUYMHE-
Hi Bilf{HOIO, BUXOISITh 3a MeXi iHAUBIIyaJIbHOTO ICUXOJI0-
TiYHOrO 310POB’S i MAIOTh IIUPIIUK BIUIMB Ha CYCITJILCTBO.
MixocobucTicHe HampyXeHHsI Ta MOBEIiHKOBI iHAUKATO-
pu, BUSIBJIEHI B AOCTiIKeHHi [18], miAKpeca010Th KoleK-
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TUBHUI TICUXIYHUH TSITap, 110 JIATa€ Ha HACEJEHHSL. Y CYCHiIb-
CTBI, sIKe TiepexXuBae Takuii crpec, o 3 ME/CXB MoxyTb
CTUKHYTUCS 3 YHIKAUIBHUMHU MpobieMaMu B yIIpaBiHHI
CBOIM CTaHOM, OCKIJIBKM COLIiaJIbHI i1 €KOJIOTiYHi CUCTEMU
MiATPUMKHU, UMOBIpHO, ociabJieHi BiitHoto. Lle 11e pa3 min-
KPECIIIOE HEOOXiTHICTh KOMITJIEKCHOTO TTiZIXO/TY JI0 OXOPOHU
3I0pOB’S1, 110 MIOETHYE HEMPOIICUXOJIOTiUHI Ta (piziooriuyHi
cTpaTerii JJiKyBaHHSI JIsI TOJ0IaHHSI KOMOiHOBaHOTO BILIM-
BY CTpeCy, CIPUYMHEHOTrO BiiiHOO, Ha nepebir ME/CXB.

Otke, BiliHa B YKpaiHi CyTTEBO BIUIMHYJIa HA HEPBOBO-
MCHUXiYHE Ta ICMXOCOMAaTUUHE 310POB’sl LIMBLIbHUX 0Ci0, 0CO-
6sBo cxuiibHKX 10 ME/CXB a6o xBopux Ha ME/CXB. Xpo-
HIYHUIA CTpeC BiifHM 3arocTproe HEMPOiIMyHHI TMCHYHKIIIT,
110 JiexXaTh B OCHOBI poO3jajiiB, BOJHOYAC amarTalliiiHi
MeXaHi3MM, SIKi pO3BUBAIOTHCS Y LIMBITLHOTO HAaCEJIEHHS,
MOXYTb OYTU HEeIOCTAaTHIMHU IIJIsI KOMIIEHcalii iziooriua-
HUX HACJIIKIB TAKOTo TpuBajioro crpecy. [lonepenHi qocmi-
J>KEHHSI CTBOPIOIOTH MILIHY OCHOBY IIJISI PO3YMIiHHS CKJIa-
HOI'0 B3aEMO3B’3KY MiX CTPECOM, CIPUYMHEHUM Bili-
HOI0, Ta XpOHIYHUMHU cTaHaMu, 30kpema ME/CXB, mina-
KPECJI0I0YM HEOOXiTHICTh MIXKIUCUUTUTIHADHUX TIAXOIiB
y chepi OXOpOHHU 310POB’sl, SIKi CIIPSIMOBaHI SIK Ha TICUXiYHY
CTIiiIKiCTh, TaK i Ha 0iOJIOTIYHY TUCHYHKILIIO.

MaTepiaAn Ta MeToAmn

YyacHukun 1a y4acHULi

Y nocnimxeHHi B3stu ydacTh 487 yKpaiHCbKUX LIMBiTb-
HUX 0cib BikoM Bim 27 mo 38 pokiB, cepen sikux 63 % XiHOK
(n=307) i 37 % 4onosikiB (n = 180). YuacHuku BinidpaHi
3 pi3HUX PETiOHIB YKpaiHU i Yac POCiliCbKO-yKpaiHChKO1
BilfHM, 1100 3a0e3MeYUTU PEIIpe3eHTaTUBHICTbh BUOIpKM
JIJIS1 3aTaJIbHOTO LIMBIJIBHOTO HACeJIeHHS, sIKe MepeXnBae
XPOHIYHUI CTpec Yyepe3 BiliHy. YYaCHUKIB IT0iH(POPMOBaHO
PO 1IiJTi TOCTiIKEHHS i oTprMaHoO iHdopMallito Ipo iXHI0
3rOJ1y BilIMIOBITHO 10 €TUYHUX IIPUHIIUIIIB.

s olliHIOBaHHSI BTOMHU, KOTHITUBHOTIO (PYHKIIIOHY-
BaHHS, HEPOKOTHITMBHOI aKTUBHOCTI Ta MCUXOJOTIYHUX
3/1i0HOCTEN BUKOPUCTOBYBAIUCS 3a3HAYEHI HUXKYE iIHCTPY-
MEHTH.

1. kana ouinku Bromu (FAS-10) [20]. Lle mmpoko
BUKOPHMCTOBYBaHa IlIKaja CaMO3BiTy, Tpu3Ha4YeHa JIJIs Olli-
HIOBaHHS CUMIITOMIB XpOHi4HOi BToMu. BoHa ckiamaeThb-
cs1 3 10 myHKTIB, KOXEH 3 SIKMX OLIIHIOETHCS 3a 5-0albHOIO0
mkanoro Jlalikepta (0 = Hikonu, 4 = 3aBXau). 3arajibHa
KiJIbKicTh 0ajtiB KonmnBa€eTbes Bin 0 1o 50, mpuyomMy BUILL
0aiu BKa3ylTh Ha BULIWIA PiBeHb BTOMU.

2. IlIkana KOTHITUBHOI OLIiIHKM aKTUBHOCTI BUKOHAB-
yoi mepexi (CAS-FPN) [21]. Lleii iHCTpyMEHT OLIiHIOE aK-
TUBHICTb T00HO-TiM stHOT Mepexi (FPN), sika Binmosinae
3a IMATpUMaHHS yBaru, po0Oo4oi ImaM’sTi Ta BUKOHABYNX
GyHKIIIA. Y9aCHUKM BiOIOBigaay Ha 3armuTaHHs 20 yHKTiB
Yy 4OTUPBHOX cepax: MiATpUMaHHI yBaru, BUpPIIIeHHi IIpo-
OJieM, poOouilt mam’sTi Ta LijecHpsIMOBaHiil MOBEIiHII.
KoxxeH myHKT olliHIOBaBcs 3a 1Kaioro Bia 0 10 3, 1e BUILi
0au CBIIUMIIM MPO Kpallle KOTHITUBHE (PYHKIIIOHYBaHHSI
(MakcuMasTbHUI 6ar — 60).

3. llIkana oliHKM MacCUBHOI HEMPOKOTHITUBHOI aKTUB-
HocTi (PNAS) [22]. 3a i€t 1mkaaow BUMIpIOIOTh aKTUB-
HicTb Mepexi cranmaptHoro pexumy (DMN), sika Biaro-
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PucyHok 1. MaTpuusi BTOMU, reHAepPHi O3Ha4YeHHS
Ta angepeHuialis

BiIa€ 3a MacHBHIi i1 iIHTPOCIIEKTUBHI KOTHITUBHI IIPOLIECH,
30KpeMa MpIiiIuBiCTh, pedaekcito i OJlyKaHHS B IyMKax.
Illxana cknagaeTbest 3 35 MYHKTIB, PO3MiJIEHUMX Ha CiM
cep, BKIIOUaIOUM THYUKICTh MUCJIEHHSI, iIHTPOCTIEKTUBHY
IJIMOVHY, COllialibHi 3B’SI3KM Ta TBOPYE CAMOBUPAXKEHHSI.
KoskeH myHKT oliHo€eThes Bin 0 10 3 6aniB, mpuyoMy BMIIII
0any BKa3yloTb Ha OibIly aKTUBHICTh TACUBHUX HEWUPO-
KOTHITUBHUX (byHKLIN (MakcuMmanbHuit 6an — 105).

4. I1Ixana IICUXOJIOTIYHOI OLIIHKM 3JaTHOCTI 10 00’ €K-
TUBHOI KOrHiTUBHOI oiHKM (SNS) [23]. Lleit iHcTpymMeHT
OLIHIOE TICUXIYHY 30aTHICTh CIIPABIISITUACS 3 KOTHITUBHUMU
i1 eMoliitHUMU mpobiemamu. BiH okycyeThcsa Ha eMo-
LiHi peryssilii, BUpillleHHi Mpo0JeM il afallTUBHUX Me-
XaHi3Max IMoJ0JaHHs. YYaCHUKM OLiHI00Th 20 MyHKTIB 3a
mkajnoro Big 0 1o 3, Ae Bulli 6ajin BimoOpaxKaroTh Kpallle
McHUXivyHe (YHKIIIOHYBaHHS (MaKCUMaIbHUIA 6a1 — 60).

Yci yyacHMKM OTpUMau AeTajlbHi iHCTPYKIIil i1 MOTJIN
CTaBUTHU YTOUYHIOBAJbHI 3alUTaHHS TIepe] TOYaTKOM Olli-
HIOBaHHS.

CTaTUCTUYHUI QHAOAI3

Jlns aHamizy B3aeMO3B’13KiB Mixk mokazHukamMu FAS-10
Ta iHmmMu TpboMa kanamu (CAS, PNAS i PAS) pospa-
Xx0BaHO KoediuieHTn Kopessuii Ilipcona okpemo st yo-
JIOBIKiB i xXiHOK. KopensauiiiHa MaTpullsl BAKOpUCTaHa JJIsI
JOCHTIIKEHHST CUJIM Ta HAMPSIMKY 3B’SI3KiB MiXK BTOMOIO Ta
KOTHITUBHUMM, HEMPOKOTHITUBHUMU i TICUXOJIOTIYHUMU
acriektamu. Kopesiiii iHTepripeTyBajiucst Ha OCHOBI BCTa-
HOBJIEHMX IIOPOTOBUX 3Ha4YeHb (ciaadka: 0,10—0,29, momip-
Ha: 0,30—0,49, cunbha: 0,50—1,0).

AHaJti3 JaHUX TTPOBOAMBCS 3a JOMOMOTOI0 CTaTUCTUY-
HOro mporpaMHoro 3abe3neueHHst SPSS 28, piBeHb 3Ha-
YyIIOCTi BcTaHOBMIOBaBcs Ha piBHI p < 0,05. Pesynabratu
HaBeeHo Ha puc. 1.

Pe3yAbTaTH TO OOrOBOPEHHS

Kopensuiitnuit aHami3 MpoBOAMBCS OKPEMO IS )KiHOK
i 4OJIOBIKiB y BUOIpIIi, 3 BUBUCHHSIM B3a€EMO3B’SI3KiB MixX
mkanow ouiHku Bromu (FAS-10) i TppoMa iHIIMMM 1TIKa-
JIaMU: KOTHITUBHOI aKTUBHOCTI, MTACUBHOI HEMPOKOTHITHUB-
HOI aKTMBHOCTI Ta NMCUXiYHUX 3ai0HOCTei. Bubipka ckinana-
J1ack i3 487 yyacHMKIB y Billi Bix 27 10 38 poKiB, cepe IKuxX
63 % craHOBMIM XiHKU i 37 % — 4OJIOBIKH.

3a IOIOMOro KOpeJsUiiiHOI MaTpulli s XiHOK
(n = 307) BUSIBJIEHO KiJIbKa 3HAUYIIUX 3B’513KiB MiXK BTOMOIO
W IHIIMMU BUMipSTHUMU KOHCTPYKTaMU. A came:
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— FAS-10 i1 ol1iHKa KOTHiTUBHOI aKTUBHOCTI MOKa3aJIu
nomipHy HeraTMBHY Kopeusiuio —0,45. Lle Bka3ye Ha Te,
11O 3i 30UIBIIEHHSIM PiBHSI BTOMM KOTHiITMBHA aKTUBHICTh
Ma€ TEeHJEHIIIIO 10 3HWXXEHHS, OTXKe, JAealli Oiiblia BToMa
00MeXy€e KOTHITUBHE (DYHKITIOHYBAaHHS Y XKiHOK;

— FAS-10 i1 omiHka macuBHOI HEMPOKOTHITUBHOI aK-
TUBHOCTI MPOAEMOHCTPYBAJIM CJIa0Iy HEraTMBHY KoOpe-
Jsio —0,27, 110 BKa3ye Ha Te, IO 3i 3pO0CTaHHSIM BTOMU
30aTHICTh XKiHOK BUKOHYBATH ITaCHMBHi HEHPOKOTHITUBHI
3aB/IaHHST TAKOX 3HUXKYETHCS;

— FAS-10 i1 oniinka ncuxiyHuX 3ai0HOCTEN MoKa3aln
HaNCUJIBHILINIM KOpesiLiitHUii 3B’130K Ha piBHi —0,52, i 11e
CBiTYUTH IMPO Te, 110 BTOMA CWJIBHO BIUIMBAE Ha MCUXiYHi
3nioHoCTi. Lleit cunbHUiT HeraTUBHUIA 3B’ 130K O3HAUaE, 1110
JKiHKY 3 BUILIMM PiBHEM BTOMU BilUyBarOTh 3HAYHE TICUXO-
JIOTiYHEe HATIPYXEeHHsI, sIKe MOTeHIIITHO MOXe TTOCTaBUTH
ITiJ1 3arpo3y IXHIO 3arajbHy ICUXIYHY CTIMKICTb I amanTUB-
HICTb.

Lli xopenswii cBinuaTh Ipo Te, 110 BTOMA Y XKiHOK He
JIMIIIE TIOTipIily€e KOTHITUBHI (DyHKILil, a i BIUIMBA€E Ha IXHilt
MCUXiYHUIA CTaH OUIBII CYTTEBO MOPiBHSHO 3 TTACMBHOIO HEli-
POKOTHITUBHOIO aKTUBHICTIO.

VY yonogiuiit Bubip1i (n = 180) Kopesiiii MaJn CXOXUI
XapakTep, ajie 3 IeSIKMMU MOMITHUMM BiIMiHHOCTSIMU Y Be-
JINUMHI:

— FAS-10 i noka3HMK KOTHITUBHOI aKTUBHOCTI IIPOJIe-
MOHCTpYBaIu KopeJsiiito —0,39, 1110 CBiIYMTH MPO MOoMipHe
3HMKEHHSI KOTHITUBHUX (DYHKIIiH 31 30iIbIIIEHHSIM BTOMU,
Xoua i Ie1o caadlie, Hixk y >KiHOK;

— FAS-10 i1 omiHka macMBHOI HEIIPOKOTHITUBHOI aK-
TUBHOCTI BUSIBUJIM TIOMipHY HeTaTUBHY KopeJsilito —0,34,
a OTXe, BTOMa BIUIMBA€E Ha MaCUBHY HEHPOKOTHITUBHY aK-
TUBHICTb YOJIOBIKiB OiJbllIe, HiXX Y KiHOK;

— FAS-10 i1 ouinka ncuxiyHux 31i0HOCTeH Mmokasanu
MoMipHY HeraTuBHY Kopensuio —0,41, sika OyJia Xou i 3Ha-
YyIIOI0, ajie CIa0II0I0, HiX 3B’SI30K, BUSIBICHUN Y XKiHOK.

Takum yuMHOM, y YOJIOBiKiB, HE3BaXalOuu Ha BIUIUB
YTOMU SIK Ha KOTHITHMBHE, TaK i Ha MCUXiuHe (DYHKIIOHY-
BaHHS, ii BIUIMB Ha MCUXOJIOTIYHi 31i0HOCTI € AeI0 MEHIII
BUpaxK€HUM MOPiBHSIHO 3 XXiHKaMu. KpiM Toro, Kopesiiis
3 TACMBHOIO HEMPOKOTHITUBHOIO aKTUBHICTIO JELIO CUJIb-
Hillla y Y0JI0BiKiB, TOOTO 1I€ O3HAYaE, 1110 BOHU MOXYTb Bifl-
YyyBaTH OiJIbIIIE TPYIHOILIB Y BAKOHAHHI TACUBHMX 3aBIaHb
y pasi BTOMU.

Pesynbratu miakpeciioTh YiTKi reHAepHi BiiMiHHOCTI
y BIUIMBI BTOMU Ha KOTHIiTMBHI, TICMXiYHi Ta HEAPOKOTHi-
TUBHI (OYHKIIIl.

Y XKiHOK criocTepiraBcss HaCHIBHIIIMI BIUTUB BTO-
MU Ha MNcuxiyHi 3Ai0HOCTI. Lleit BUCHOBOK y3romXKy€eThCs
3 IIMPLIIMMU JOCTIIKEHHSIMU, SIKi TTOKa3yI0Th, 110 >KiHKKU
MOXYTb OYTH OiIbII Bpa3aMBUMU A0 MCUXiYHOIO HAMpPy-
KEHHS B yMOBax TpuBajoro ctpecy i Bromu. I[lomipHo
CWJIBHUI 3B’SI30K MixK BTOMOIO Ta KOTHITUBHOIO aKTUBHIC-
TIO I0JIATKOBO HArOJIONITY€E Ha KOTHITUBHIM IIKOMi BTOMMU,
sIKa MOe BIUIMBATU Ha MPUAHSTTS pillleHb, 30CepeKe-
HICTb i yBary.

Y 40J10BiKiB, X04a BTOMAa TaKOX BIUIMBajIa Ha IICUXIYHi
Ta KOTHITMBHI 31i0HOCTi, BIJIMB Ha MAacCHUBHY HEMPOKOT-
HITUBHY AisSUIbHICTb OYB NIeI0 OiMbII BUPaKeHUM, HiX y

XKiHOK. Lle cBiquuTh Mpo Te, 110 YOJIOBiKaM Baxkue yTpu-
MYyBaTH yBary IIiJl Yac BUKOHAHHS MaCMBHMX ab0 MEHIII
CKJIAJIHUX 3aBAaHb Y CTaHi BTOMU, 110 MOTEHIIITHO MOXe
BIUIMBATH Ha IXHIO TTPOJYKTUBHICTb Y PYTUHHUX BUIAX Jli-
SITBHOCTI.

Lli BUCHOBKU NOBOASITH CKJIAIHICTh BILJIMBY BTOMU Ha
KOTHITUBHE, IICUXiYHE i HEHPOKOTHITUBHE (DYHKIIIOHYBaH-
H$1, BUSIBJISIIOUM YiTKi TeHAEePHi TaTepHU.

IIcuxiyni 3ni0HOCTI Ta BTOMa y XKiHOK. CHjIibHa KOpe-
sistuist Mick FAS-10 i ncuxoiorivyHUMM 34i0HOCTSIMU Y 3KiHOK
(—0,52) cBimuuTh Mpo Te, 1110 NMCUXiYHEe OJIArOMOoIyqUst 0CO-
OGJIMBO YyTJMBE A0 BIUIMBY BTOMU. 2KiHKM MOXYTb BiIuy-
BaTH MiJIBUILEHY €MOLIIiIHY peaklilito, 3HMXEHY TICUXidYHY
CTIWKICTb i CWJIBHIIII TPYTHOIII B yIIpaBIiHHI CTpecoMm, 110
MOXe OyTH TOB’SI3aHO 3 HIMPIIUMU COLIaTbHUMU OUiKYy-
BaHHSIMH, a TAaKOX OiOJTOTIYHUMU i TICUXOJIOTIYHUMU Binm-
MIiHHOCTSIMU B TOMY, SIK MEPEPOOISIIOTHCS CTpeC i BToMa.
Lli BUCHOBKM Y3TOIXYIOThCS 3 HALLIMMM TTONEPeaHIMU 10~
CJIII>KEHHSIMU 111OJ0 ITiABUIIEHO] MCUXiYHOI BPa3InBOCTL
YKpaiHChKUX XKiHOK ITiJ] Yyac BiliHU, 1110 TpuBae [18].

KorHiTuBHAa aKTHBHICTb i BTOMa. Ha KOrHITUBHY aK-
TUBHICTb YyTOMa MOMipHO BIJIMBAE SIK Y YOJIOBIKiB, TaK i
y XiHOK, aje Jenio CUibHillla Kopessuis y XiHok (—0,45
npotu —0,39 y 4o0BiKiB) MOXe BKa3yBaTH Ha I'eHIEPHi
BiIMiHHOCTI B 6araTo3agaqHoCTi Ta KOTHITUBHIM THYYKOCTI,
SIK 00TOBOPIOBAIOCS B JOCJIKEHHI KOTHITUBHOTO HaBaH-
TaxkeHHs [7]. Ha KorHitTuBHe HaBaHTaXXeHHS XKiHOK, 0CO-
0JIMBO B yMOBax BUCOKOTI'O PiBHSI CTpeCy, ICUXiYHUI BIUIUB
BTOMM MOXE BUSIBUTUCS CUJIBHIIIIUM, 11O MOXE MPU3BECTU
IO 3HMXKEHHSI KOTHITUBHOI MPOAYKTUBHOCTI K y Mpode-
CiliHUX, TaK i B OCOOMCTHX 3aBAAHHSIX.

ITacuBHA HEPOKOTHITUBHA AKTHUBHICTb y YO0JOBIKiB.
CuJbHIIIMI BIJIMB BTOMM Ha IMACUBHY HEWPOKOTHITUBHY
aKTUBHICTB Y 40J0BiKiB (—0,34) MoXe CBiqUuUTH MpO Te,
10 1M BaxK4ye YTPUMYBATH yBary B yMOBax HU3bKOTO PiBHS
ctumyJsiii. Lle Mmoxe BKa3yBaT Ha pi3Hi MeXaHi3MU MOI0-
JIaHHS TPYAHOIIIB MixXK CTaTSIMU, 30KpeMa YOJIOBIKM MOXKYTh
BiIuyBaTH Oijblle TPYAHOILIB Yy CUTYALIisIX, SIKi TOTPEOYIOTh
CTiliKoi yBaru 6e3 akTuBHOI yJacTi. Lle y3romxyeTbcs 3 1mo-
nepenHiMu pe3ysbTaTaMu Haioi podoTu [19], sKi BKazy-
IOTh Ha TEHJIEPHIi BIAMiHHOCTI B YIIpaBJIiHHI TACUBHUMHU a00
pedieKCMBHUMM 3aBIaHHSIMM B YMOBaX CTPECY.

TenaepHi BimMiHHOCTI, Ha SIKi BKa3ylOTb OTpUMaHi pe-
3yJIBTaTH, MIOTPEOYIOTH MOJATBIIOTO JOCTIKEHHS Pi3HOTO
BIUIMBY BTOMHU Ha KOTHITUBHE i IICUXidHe (PYHKIIIOHYBaHHSI.
Kpim Toro, mmocigoBHi BTpydyaHHS, CIIPSIMOBaHi Ha 3MEH-
IIEHHS BIUIMBY BTOMM Ha ICHUXiuHe OJlaronojyyusi, 0co-
OJIMBO y XXKiHOK, MOXYTb IMOJIIIIUTYA 3arajbHe TCUXiuyHe
3II0POB’A i CTIMKICTh B yMOBaxX BUCOKOTO PiBHSI CTPECY, 1110
CIOCTEPIra€ThCs B perioHax, OXOIJIEHUX BiliHOIO.

JlociaxKeHHsT MoKa3aio, 110 BTOMa, BUMipsiHa 3a J0-
nmomoroto FAS-10, Mae 3Ha4YHi KOpesiilil 3 KOTHITUBHU-
MU, TACUBHUMHU HEWPOKOTHITUBHUMMU i IICUXIYHUMM 3Ti-
OHOCTSIMU, 3 TOMITHUMU BiJIMIHHOCTSIMU MiX YOJIOBiKaMU
Ta XiHKamMu. 2KiHKM BUSIBJISIIOTBCS OibIlIe Bpa3IUBUMU
IO TICUXIYHOTO HAIIPY>KE€HHS i KOTHITUBHUX ITOPYIIEHbD,
OB’ SI3aHUX i3 BTOMOIO, TO/Ii SIK YOJIOBIKM I€MOHCTPYIOTh
OiNbII TPYAHOII B MACUBHIN HEMPOKOTHITUBHIN Hislib-
HocTi. Lli BUCHOBKM MiAKpeCII0I0Th HEOOXiTHICTh I'e€H-
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JIEPHO-YYTJIMBUX BTPYYaHb JUIS MOJOJAHHS KOTHITUBHUX
i ICUXIYHUX HACJIAKIB BTOMU, OCOOJIMBO 11010 TPYII OCi0,
SIKi TIJAI0ThCS XPOHIYHOMY CTpECY, 30KpeMa LIMBIILHOTO
HaceJIeHHSI B 30HaX KOHQITIKTY.

Lle mocnimkeHHS na€e BaXJWBE PO3YMiHHSI TOTO, SIK
BTOMa II0-Pi3HOMY BIUIMBA€E HA YOJIOBIKIB i 3KiHOK, a TAKOXK
MiIKPeCII0€ HeOOXiMHICTh MOIAIbIIOr0 BUBUCHHS iHIM-
BilyaabHUX TE€PaeBTUYHMX CTPATEriil IJIs1 MOM’ SIKIIIEHHS
KOTHITMBHUX i IICUXiYHUX HACTiIKiB BTOMU.

BUCHOBKM

V wiit cTarTi A0CIiIKEHO HEHPOIICUXOJIOTiIO MiariyHO-
ro eHuedarIoMieniTy/CMHAPOMY XpOHIYHOI BTOMU Ha MpU-
KJ1aJli MOCTpakaaJIoro Biji BilHW 1IMBUJIbBHOTO HACEJIEHHS, 3
0COOJIMBMM aKIIEHTOM Ha BiliHY, 1110 TpUBa€ B YKpaiHi. 3a-
BISIKM MDKIMCHMTIUTIHAPHOMY TIiIXO/Y, 1110 BKJIFOUA€ Helpo-
iMYHHI, HEIIPOTICMXOJIOTiUHI Ta ICUXOCOMAaTUYHi TTepCIieK-
TUBU, CTA€ OUEBUIHUM, 1110 CTPEC, CIPUIMHEHUII BiliHOIO,
Bimirpae 3Ha4Hy poJib Y 3aTOCTPEHHI CUMIITOMIB i TJTMOMH-
Hux MexaHizmiB ME/CXB. Xponiunuii ctpec, cipuyuHe-
HUI KOHMIIKTOM, ITepeMillleHHSIM i TpaBMOIO, BILIMBAE He
JIMIIE Ha TICUXiYHe 3M0POB’s, a il Ha (hi3i0N0TiuHi CUCTEMH,
30KpeMa iMyHHY (PYHKIIi10, KOTHITUBHi MPOLECU Ta MiTO-
XOHJIpiaJlbHy aKTUBHICTb, SIKi O€pYTh y4yacTbh y MaTOreHesi
ME/CXB.

OnHMM i3 KJTIOUOBMX BUCHOBKIB € CKJIaJHA B3aEMOIsI
MiX HEHpOIMYHHOIO TUC(HYHKIIIEIO Ta CTPECOBUMM (haKTO-
paMu HaBKOJIMIIIHBOTO CEPEeIOBUIIIA, SIK-OT BiifHa, 1110 MO-
CWJIIOE IMYHHY TMCPETYJISILLiI0, OKCUTATUBHUIA CTPEC i Bere-
TaTUBHI po3janu, siKi € ocHoBHUMHU o3Hakamu ME/CXB.
Kpim Toro, KOrHiTMBHi MOpPyIIEHHSs, 0COOJIMBO B 00OpOOLIi
iHdopMmallii Ta podouiii mam’siTi, UMOBIPHO, MOTiPIIYIOThCS
B 30HaX KOHMJIIKTY Uyepe3 MOCTiliHi TcuxivHi i pizuyHi Ha-
BaHTaXXeHHs BiliHU, 1110 TTPU3BOAUTD MO MiABUIIIEHOI BTOMU
i [THC.

AHaJIi3 ICUXOCOMAaTUYHUX ITiIXOMIB IiIKPECIIOE 00-
MEXEHICTh MOKJIaaHHsS BUKJIIOUHO Ha MCUXOJIOTIYHi To-
scHeHHs cumntomiB ME/CXB, oco6:11B0 B yMOBax BiliHM,
KOJI1 0i0JIOTiYHI MeXaHi3MM 3a3HAIOTh IIMOOKOTO BILIUBY.
IlcuxocomaTuyHa Mozesb 3 ii aKIIEHTOM Ha KOTHITUBHO-
MOBEIiHKOBIM Teparii i Jo30BaHiil (izuuHiil Tepamii Bu-
SIBUJIACS HEaJeKBaTHOIO 1 HABITh LIKIIJIMBOIO JIJIs1 6araTbox
nauieHTiB 3 ME/CXB, 0co0/1MBO OCTpaXkaaJIuX BiJ BiiiHU
0ci0, y sKux (i3uyHUI i MICUXIYHUI CTpeC TTOETHYIOThCS.

V nmochimkeHHI MigKpecJleHO HeOoOXimHICTh HagaTu
rnepeBary KOMILUIEKCHill GiorncuxocoliaibHili Moesi, sKa
0 oxorutoBasia Heiipobiosoriune posyminas ME/CXB, 3
BU3HAHHSIM 3HAYHOTO BIUIMBY XPOHIYHOTO CTpecy SIK Ha
MCHUXiYHe, TaK i Ha (izuuHe 3mopoB’s. IHmuBigyanbHi Tepa-
MEeBTUYHI MiIXOIU, 110 BPaXOBYIOTh SIK HEMPOIMyHHY AUC-
(yHKIIiI0, TaK i ICUXiYHi HACTIAKY BilfHU, MalOTh BaxkKJI1MBe
3HAYEHHS 1Sl HaIaHHS e(PEeKTUBHOI TONTOMOTY LUBLIBHUM
ocobam 3 ME/CXB y 30Hax KOHMJIIKTY.

Pe3ynbraTi 11b0T0 JOCHIIKEHHS BUSBUIM 3HAYHI TeH-
JIEpHi BiIMiHHOCTi Y B3a€EMO3B’sI3KaxX MiX BTOMOIO, KOT-
HITUBHOIO aKTUBHICTIO, TACUBHUM HEWPOKOTHITUBHUM
(GYHKIIOHYBAaHHAM i TICUXIYHUMM 30i0HOCTSIMU B yKpaiH-
ChKHUX IUBIJIBHUX 0OCi0, SKi 3a3HAIOTh XPOHIYHOTO CTpEeCy
yepe3 BiliHY, 1110 TPUBAE.

V XiHOK HAaWCUJIBHIIINUYI KOpEeIsLiiHUI 3B’ SI30K CIT0-
crepiraBcst Mixk FAS-10 (BToma) Ta mcuxiyHUMU 31i10HOC-
Tamu (r = —0,52), 1110 CBiTYUTbH MPO Te, L0 MiABUIIEHA
BTOMa TiCHO MOB’si3aHa 31 3HUKEHHSIM ITCUXiYHOI CTifiKOC-
Ti Ta 3MaTHOCTI 10 MOM0JaHHs TpyaHoIiB. OTXe, XXiHK! B
YMOBaX TPUBAJIOTO CTPECY i BTOMM BiluyBatOTh OiJIbIII CYT-
TEBUI BIJIUB HA CBOE TICUXiUHE 0JIaTOIoyyysi, 1110, iMOo-
BipHO, BIUTMBAE HA IXHIO 3MaTHICTh KEPyBaTH €MOIIiSIMU I
IMATPUMYBATHU afallTUBHI MeXaHi3Mu rmogojaaHHs. [Tomip-
Ha HeraTuBHa KopeJsuisa Mixk FAS-10 i KorHiTMBHOIO aK-
TuBHIicTIO (r = —0,45) 111e pa3 I0BOAMUTH, 1110 BTOMAa BILIM-
Ba€ Ha KOTHITUBHI (hyHKIIiT, 0COOJIMBO ITiJl YaC BUKOHAHHS
3aBlIaHb, SIKi MOTPEOYIOTh TPUBAJIOI YBaTU i BUPILLIEHHS
npooiieM. Cinabimii, ajie Bce XX MOMITHUM KOPeJISIinHTIA
3B’5130K Mixk FAS-10 i macuBHOO HEPOKOTHITUBHOIO aK-
TuBHicTIO (r = —0,27) CBiTYUTH PO Te, 1110 3AaTHICTh XKi-
HOK JI0 caMOaHaJli3y 1 MMacUBHUX KOTHITUBHUX TIPOIIECiB
TaKoX MOXe OyTW TopylleHa B yMOBaxX 3HAYHOI BTOMU,
ajie MEeHIILIOIO MipOl0, HixK aKTMBHI KOTHITUBHI Ta IICUXiYHi

GyHKIIii.
st yonoBikiB Kopensiniss mixk FAS-10 Ta ncuxiu-
HUMMU 3ai0HOCTAIMU Oyna nmoMipHow (r = —0,41), i e

BKa3y€ Ha Te, 1110 BTOMa BIIMBAE HA MICUXIYHY CTIHKICTh
YOJIOBIiKiB, MPOTE MEHIIOIO Mipol0, HiX Yy XiHOK. [lo-
MipHa HeraTMBHa KOpPEJIsILIisl TAKOX criocTepirasacs Mix
FAS-10 i xoraituBHo10 akTuUBHIicTIO (r = —0,39), i 1Ie
II0Ka3 TOro, 110 BTOMAa BIUIMBAa€ Ha KOTHITUBHI QPyHKITii
TaK caMo, K i B XiHOK, ajie 3 A0 MEHIIO CUJIOIO.
LlixaBo, mo xopensmisg Mixk FAS-10 i macuBHoOIO Helipo-
KOTHITMBHOIO aKTUBHICTIO OyJia CUJIbHIIIIOIO B YOJIOBiKiB
(r=-0,34), 0 CBIZYUTH IIPO T€, IO YOJOBIKM MOXYTh
BimuyBaTu Oijblle TPYIHOLUIB MiJ Yac BUKOHAHHS Ia-
CUBHMX KOTHITUBHUX 3aBIaHb, a caMe caMoaHalli3y abo
YTPUMaHHS yBaru B yMOBaX HU3bKOI CTUMYJISIILii, KOJU
BOHU BTOMIJICHI.

Lli BUCHOBKM MiAKPECTIOIOTh BaXKJUBICTh PO3TIISILY
reHaepHo-creudiyHuX BTpyYaHb 1T YIIPABIiHHS KOT-
HITUBHUMU 1 MCUXIYHUMM HACJiIKaMU BTOMU, OCOOJIMBO
B YMOBax BMCOKOTIO PiBHSI CTpecy, MPUTAMaHHOTO 30HaM
KOHDUIiKTY. 2KiHKM MOXYTh OTpMMATH OiJIbIlIe KOPUCTI Bi
TCUXOJIOTIYHOI MiATPUMKHU, CIIPSIMOBAHOI Ha MiIBUILIEHHS
JKUTTECTIHKOCTI Ta 3MaTHOCTI 1OJaTU TPYAHOILI, TOIi SIK 40~
JIOBiKM MOXYTb ITOTpeOyBaTH CcTpaTeriii, CIIpsIMOBaHUX Ha
TMOJIMIIEHHST MTACUBHOTO KOTHITUBHOTO (DYHKIIIOHYBaHHSI B
yMOBaX XpOHiUHOT BTOMH.

Ortxe, BiifHa, 110 TpuBae B YKpaiHi, TTMOOKO BILIN-
HyJ1a Ha HEPBOBO-TICUXiYHE Ta TICUXOCOMATUYHE 3/10POB’sI
LIMBUIBHOTO HaceJleHHs, 0COOJMBO TUX, XTO CTPaX/Ia€e Ha
ME/CXB. 3aroctpeHHsSI CUMIITOMIB, TTOB’SI3aHUX 31 CTpE-
COM Ta HEMPOIMYHHOIO TUCPETYIALI€l0, MOTPEOYE KOMII-
JIEKCHOTO IiIXOMy 10 OXOPOHMU 310POB’sl, Y SIKOMY Bpaxo-
BaHO OaratorpaHHy npupoay ME/CXB y nocrpaxnainx
Bia BiliHM mrofeil. MailGyTHI mocaigkeHHs i BTpy4aHHs
MaroTh OYTHU CIIPSIMOBaHi Ha pO3po0OKY 6i0J0TiYHO OOTpYH-
TOBAHMX, IIUIICHUX CTpaTerill JIiKyBaHHSI, sIKi OpaTUMYyTh
IO YBaru sIK HEMpPOTICUXOJOTiuHi, Tak i dizioyoriyHi ac-
nexktu ME/CXB, 1110 3peiTo noginiuTh SKiCTb XUTTS
JIIOAEH, IKi CTpaXKIamTh Ha 1LIell CKJIagHUI CTaH B yMOBaX
BOEHHUX BUKJIUKIB.
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N

KonduikT iHnTepeciB. ABTOpu 3asiBISIIOTh PO BiACYT-
HicTh KOHQUIIKTY iHTEpeciB Ta Bl1acHOi (DiHAHCOBOI 3alliKaB-
JIEHOCTI IIpM MiArOoTOBI JAHO1 CTATTi.

Bnecok aBTopiB. Matsiin M.M., Pynenko S.B., Ipyn-
ka JI.M., Tlpini B.A. — 30upaHHs i1 00poOka Marepianis;
JlynpoB B.€. — KoHmemisg i [u3aitH JOoCIimIKeHHs, 301~
paHHs i1 00poOKa MaTepialliB, aHajli3 OTPUMaHUX JAaHUX,
HammcaHHS TEKCTY.
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Neuropsychology of chronic fatigue syndrome in civilian population in war conditions

Abstract. This study examines the impact of chronic fatigue on
cognitive, neurocognitive, and mental functioning in civilians liv-
ing in Ukraine under the prolonged stress of the current war. The
study involved 487 people aged 27 to 38 years, 63 % women and
37 % men. The Fatigue Assessment Scale was used to measure fa-
tigue, while cognitive activity, passive neurocognitive activity, and
mental abilities were evaluated using three validated scales that
allow for the analysis of critical aspects of mental functioning. In
our study, correlation analysis revealed important gender differ-
ences. In women, the strongest relationship was observed between
fatigue and mental capacity. Women with higher levels of fatigue
also demonstrated a decrease in cognitive abilities. A weaker but
still significant correlation was found between fatigue and passive
neurocognitive activity, suggesting that passive cognitive processes,
such as introspection, are somewhat less affected by fatigue. Men
showed a similar pattern, but with slightly different emphases. The
correlation between fatigue and cognitive performance was moder-
ate, indicating that men’s cognitive function declines with increas-
ing fatigue, but not as much as women’s. The relationship between
fatigue and passive neurocognitive activity was stronger in men than
in women. These findings are consistent with previous research on

the differential impact of fatigue and stress on cognitive and men-
tal functions, especially in conflict-affected people. Theories of
the neuropsychological response to prolonged trauma suggest that
the default mode network, which is responsible for passive cogni-
tive processes, is highly sensitive to stress and fatigue, especially in
men, while women tend to experience more significant impairments
in the frontoparietal network, which supports executive function-
ing and emotional regulation. These findings emphasize the need
for gender-sensitive therapeutic interventions. Our findings suggest
that fatigue interventions should be tailored to the unique needs of
men and women, with a focus on improving mental resilience and
cognitive function. For women, interventions aimed at emotional
regulation and stress management may be appropriate, while men
may need help maintaining passive cognitive functioning and reflec-
tive thinking. Future research should examine the neurobiological
mechanisms underlying these gender differences in order to develop
more effective therapeutic strategies for populations experiencing
chronic fatigue under high stress conditions.

Keywords: neuropsychology; chronic fatigue; cognitive activity;
passive neurocognitive activity; mental abilities; gender; war; stress;
trauma
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The influence of the war events on the epidemiology
of cerebrovascular diseases and strokes among
residents of Kyiv, Ukraine

Abstract. Background. In Ukraine, mortality rates from cerebrovascular diseases (CVD) are 10— 17 % higher
than in Europe. The number of registered cases of strokes is increasing in the world and this tendency is expected
to continue in the coming years. One of the factors affecting epidemiological indicators is military conflicts. This
mostly applies to low- and middle-income countries due to the complexity of providing medical care. Large
studies testify to the negative impact of military actions on the morbidity and mortality from CVD, a change in
the structure of strokes due to an increase in the proportion of intracerebral hemorrhages, and an increase in the
number of young and middle-aged patients. People who live in war zones have a higher risk of heart disease and
stroke, even years after the war ends. This is due to an increase in the share of both medical and non-medical risk
factors. Considering world tendency, the study of epidemiological indicators regarding the prevalence, morbidity,
and mortality of both cardiovascular disease in general and cerebral strokes in particular and the comparison
of these data in the pre-war and war periods is relevant not only for Ukraine. The purpose was to provide an
epidemiology of CVD and cerebral stroke among the adult population of Kyiv in the prewar and wartime periods.
Materials and methods. The data from the statistical reports of CVD and stroke in Kyiv from 2007 to 2023 were
analyzed using statistical methods and the systematic approach. Results. There was a decrease in the prevalence
and morbidity of cerebrovascular diseases and cerebral stroke among adult residents of Kyiv in the pre-war
period. These epidemiological findings were comparable to the general level in Ukraine but remained higher than
in Western Europe. The most common risk factors were hypertension (28 % of the population), coronary heart
disease (18.1 %), diabetes (1.3 %) as well as a high percentage of bad habits. In the first year of the war, the
incidence rate of CVD and stroke in Ukraine decreased, and in the second year, it increased by 15 and 22 %,
respectively. The incidence of cerebral strokes was the lowest in 2022 and amounted to 82. 1 per 100,000 adult
population, increasing in 2023 by 22.4 % to 100.5 per 100,000 population. The number of stroke patients in the
city during 2022—2023 increased by 26.6 % compared to 2016. An increase in stroke hospitalizations was due to
repeated strokes. The ratio of stroke types had also changed: in prewar times, it was 8.4 cases of ischemic strokes
to 1 case of hemorrhagic stroke, during the war — 12.7: 1. In 2022—2023, the mortality from CVD and all forms
of cerebral strokes increased in Kyiv. Conclusions. The results of the study prove the negative impact of war on
the epidemiology of CVD and stroke. An increase in the number of patients with CVD and cerebral strokes as well
as a change in the ratio of stroke types and an increase in hospital mortality were noted.

Keywords: war; Kyiv; cerebrovascular diseases, stroke; morbidity; mortality; adults
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Introduction

Worldwide, stroke is the leading cause of disability and
the second leading cause of death [1]. Globally, the life-
time risk of stroke, its incidence, prevalence, disability, and
mortality has increased by 50, 70, 143, 102, and 42 %, re-
spectively, for the last ten years [2]. The number of strokes is
disproportionately increasing in lower- and lower-middle-
income countries (86 % of deaths due to stroke and 89 % of
disability) compared to the high-income countries and this
trend is expected to continue in the coming years, posing an
unprecedented problem to families with less resources [3].
According to the World Health Organization, cardiovascular
diseases take an estimated 17 million lives annually in the
world, which is 30 % of all deaths [4, 5]. The lifetime risk of
stroke and rates of mortality from cerebrovascular diseases
(CVD) are 10—17 % higher in Ukraine compared to Western
European countries [6—8]. The most important factor, con-
tributing to the higher rates of CVD and stroke in Ukraine,
is the war. Not only does war cause direct damage to people’s
health, safety, and property, but it also increases stress levels
dramatically, causing severe social and economic insecurity.

The negative impact of military operations on morbidity
and mortality from cerebrovascular diseases is proven scien-
tifically [9, 10]. The increased number of intracranial he-
morrhages, especially in young and middle-aged patients, is
typical of the war. People who live in war zones have a higher
risk of heart disease and stroke even years after the war ends.
This is due to an increase in the share of both medical and
non-medical risk factors.

War contributes to speedy aging, increased health issues,
and mortality rates among people with cardiovascular di-
sease and cerebrovascular pathology [11]. In early studies of
the Lebanon war’s impact on CVD, Sibai (1989) noted that
there is a connection between the influx of acute and chronic
stress factors along the rise of CVD among civilians during
the war conflict [12]. During and after the war in Iraq, a sig-
nificant increase (from 1.19/1,000 in 2003 up to 2.42/1,000
in 2014) in the incidence of stroke was reported [13].

A systematic analysis of the global war burden was carried
out in 195 countries over ten years (2007—2017), showing
that the mortality rate due to violent conflicts and terrorism
increased by 118.0 % [14]. The impact of war on CVD mor-
bidity and mortality was also confirmed by the analysis of
6,255 types of cerebral strokes in Sarajevo (Bosnia and Her-
zegovina), which revealed a 48 % increase in stroke mortality
during the war compared to the pre-war period. The struc-
ture of strokes changed, and the incidence of intracerebral
hemorrhage has increased in patients with atherothrombotic
cerebral infarction; the number of patients aged 51—60 years
increased significantly [15]. The results of current studies
proved that people living near combat zones are at greater
risk for CVD and stroke compared to those living further
away. A systematic review by Mahase (2019) revealed that
these conditions are associated with an increased risk of de-
veloping heart attack, stroke, high blood pressure, and high
cholesterol as well as increased consumption of alcohol and
recreational drugs [16].

As with every war, the military campaign in Ukraine
can’t help but affect the prevalence, morbidity, and morta-

lity of CVD and cerebral stroke. However, there is a lack of
scientific reports on the epidemiology of CVD and stroke in
Ukraine during the war [17]. According to statistical data
from the Ministry of Health of Ukraine, the number of
strokes in the country increased by 16 %.

The purpose is to provide an epidemiology of CVD and
cerebral stroke among the adult population of Kyiv in the
pre-war and wartime periods.

Materials and methods

The data from the statistical reports of CVD and stroke
in Kyiv from 2007 to 2023 were analyzed using statistical
methods and the systematic approach. To exclude the influ-
ence of the COVID-19 pandemic and therefore analyze the
impact of the war solely on the epidemiology of CVD and
stroke in Ukraine, 2019—2021 were not considered in this
study.

Results and discussion

The prevalence of CVD in Ukraine increased starting
from 2009, stabilized in 2012, decreased in 2014 and 2015
(from 8,220 to 7,260 per 100 thousand), and remained stable
in 2016—2021 [18]. The prevalence of risk factors among the
Ukrainians was as follows: hypertension (28 % of the popula-
tion), ischemic heart disease (18.1 %), cardiovascular dia-
betes (1.3 %), poor eating habits, smoking, and increased
intake of alcohol [19, 20].

The rate of CVD in Ukraine reached 868.1 in 2009,
subsequently increased to 937.7 in 2013, and then began to
gradually decrease, reaching 682.5 in 2018 (p < 0.05). We
also note that the number of patients who seek medical care
due to various neurological conditions has changed signifi-
cantly. The number of patients with CVD was traditionally
the highest, but never exceeded 74 %, except for 2022—2023
when it rose to 75.5 %.

In the pre-war period, there was a positive trend in the
rate of CVD with a tendency to decrease. However, due to
the rise in the war-related death toll and migration (of the
population to the Kyiv from the active war zone as well as
out of the Kyiv and country for safety), the number of Kyiv
residents has changed significantly. Immigrants temporarily
resettled in Kyiv were not registered in the medical system
and sought medical help only in emergencies.

War events reduced the number of visits to doctors
and sometimes made it impossible to record all cases of
illness. However, practically all stroke patients turned to
the emergency department and were hospitalized in neu-
rological departments and received free examination and
treatment.

The fact that the number of CVD is growing in hyperten-
sive patients registered in the city is important: for example,
in 2023, the percentage of such patients was 93 %, while in
2016, it reached 78 %. This is confirmed by the observations
in other countries where military operations took place.

Stroke incidence among the urban adult population has
a positive trend in 2009—2018. In 2009, it was 251.3 per
100,000, gradually decreasing by 1.7 times to 143.9 in 2018
(p<0.05). Stroke incidence in Kyiv was almost half as much
as in Ukraine.
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Figure 1. Dynamics of the rate of cerebrovascular
diseases in adults of Kyiv during 2009-2018
and 2022-2023

At the beginning of the war, the stroke incidence was the
lowest and amounted to 82.1 per 100,000 adult population.
During the second year of the war, it increased by 22.4 % and
was 100.5 per 100,000 population. If we translate this indica-
tor into the number of registered new stroke cases, the data
will be as follows: in 2018, 3,373 new cases were registered;
in 2019 — 2,613; in 2020 — 2,246.

At the same time, the total number of patients treated in
the city’s hospitals for stroke did not decrease during the war
years and remained at the level of 6—6.5 thousand (data re-
fer to public hospitals and do not include private hospitals).
Consistently, the number of stroke cases remained high due
to the occurrence of repeated strokes.

However, the situation in the city changed during the
war. In 2022, the total number of stroke patients treated in
the hospitals was 7,744. Compared to 2016, this number has
increased by 26.6 %. In 2016, the ratio of primary to recur-
rent strokes was 48.7 to 51.3 %, while in 2022, it was 25.0 to
75.0 %.

In 2023, more stroke patients were treated in hospitals
of Kyiv — 9,666. This number is the highest in all years of
our observation (the second highest was 7,559 in 2018). In
2023, the ratio of primary strokes to recurrent ones was 1 : 4.
The number of stroke hospitalizations in Kyiv during the first
two years of the war increased significantly due to repeated

Figure 2. Dynamics of the cerebral stroke incidence
in the adult population of Kyivin 2009-2018
and 2022-2023

stroke. This is caused by patients’ non-adherence to mea-
sures preventing the recurrences. The growth of risk factors
like hypertension, cardiovascular diseases, and diabetes is
associated with increased stress levels due to the war. Such a
phenomenon as wartime hypertension is observed during the
war and is a variant of stress-induced hypertension.

The ratio of ischemic and hemorrhagic strokes in the
pre-war period was 8.4 : 1,in 2022 — 12.6 : 1, and in 2023 —
12.7 : 1. Consequently, the number of ischemic strokes du-
ring the military operations increased significantly.

The in-hospital mortality from CVD during the pre-war
period was relatively low and amounted to 6.85 % (2015),
7.32 % (2016), 6.72 % (2017), and 6.78 % (2018). In 2022, it
increased sharply to 12.77 %, and then decreased to 10.92 %
in the following year. Mortality varied based on the stroke
type and was as follows: in all pre-war years (2014—2018), it
fluctuated from 14.73 to 15.99 % in case of ischemic stroke,
and from 37.93 to 41.83 % in intracerebral hemorrhage. Du-
ring the first year of the war, these indicators increased sharply
and amounted to 19.31 and 44.13 % (2022), respectively, and
slightly decreased (16.79 and 41.13 %) in 2023. This dynamics
might be explained by the stabilization of the war situation
in Kyiv and the improvement of health care care availability.

In-hospital mortality from CVD was the lowest in 2011
amounting to 113.68 cases per 100 thousand population
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Figure 3. Dynamics of in-hospital mortality of stroke
patients in Kyivin 2016—-2018 and 2022-2023

Figure 4. Dynamics of CVD mortality of the adult
population of Kyivin 2011-2018 and 2022
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Figure 5. Dynamics of mortality due to cerebral
stroke among the adult population of Kyiv
(2011-2018 and 2022)

compared to the pre-war years. It was the highest in 2016 —
117.99 cases per 100 thousand population, while in 2018 —
116.07 cases per 100 thousand population. However, these
differences were statistically insignificant (p > 0.06). During
the first year of the war, CVD mortality increased sharply:
by 10.7 cases per 100 thousand population and amounted to
126.77 or increased by 1.09 times (p < 0.05). Even though
the incidence of CVD decreased in Kyiv during the war, the
mortality from this pathology has increased.

Stroke mortality did not undergo significant fluctua-
tions in the pre-war years. Its lowest rate was in 2011 (82.37
cases per 100 thousand population), and the highest — in
2015 (87.85 cases per 100 thousand population) (Fig. 5).
If we compare the indicator of 2022 (98.81 cases per 100
thousand population) with that in 2018 (85.93 cases per 100
thousand population), then its growth by 1.15 times is noted
(p <0.05).

Consequently, we have found an increase in mortality
among the adult population of the city both from CVD in
general and from cerebral strokes. At the same time, the rate
of increase in mortality from strokes was higher, which gives
reason to think that strokes were the main cause of death
among all forms of CVD.

Conclusions

1. The incidence of CVD and cerebral strokes in the adult
population of Kyiv in the pre-war period (2018) decreased by
1.3 times (p < 0.05) compared to 2009 with t reliability cri-
teria of 26.89. It decreased further during the first year of the
war in 2022 to 389.1 cases per 100 thousand population, but
in 2023, it slightly increased to 403.4 cases per 100 thousand
population.

2. In the pre-war period, the number of patients with ce-
rebral strokes receiving treatment in communal hospitals of
Kyiv was 7.2—7.5 thousand annually; in the first year of the
war, it increased by 2.4 % and in the following year — by
279 %.

3. An increase in the number of patients with stroke du-
ring the war occurred due to an increase in the number of
ischemic strokes: in the pre-war period, the ratio between
ischemic and hemorrhagic strokes was 7.9—8.4 : 1, and du-
ring the war, it became 12.6—12.7 : 1.

4. Retrospective analysis revealed a change in the ratio of
primary to recurrent strokes: before the war, primary strokes
predominated by a ratio of 1.9 : 1, and during the war, by a
ratioof 3: 1.

5. During the first year of the war, 2022, there was a
ra-ther sharp increase in the hospital mortality rate: up to
19.3 % in cases of ischemic stroke and 44.1 % in hemorrha-
gic strokes. The next year, in 2023, these numbers decreased
to 16.8 and 41.8 %, respectively.

6. In 2022—2023, an increase in mortality among the
adult population of Kyiv was noted both from CVD in gen-
eral and from the cerebral strokes by 1.15 times (p < 0.05).
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THMY imeHi O.O. boromonsLsi, m. Kuis, YkpaiHa

2KHIT « CBITO-MXQUAIBCHKQ KAIHIYHQ AiKQPHST M. Knesar, m. Kuis, YkpaiHa

3YkpaiHCbKQ BiiCbKOBO-MeAMYHQ akaAeMist, M. Kuis, YkpaiHa

BnAvMB BOEHHUX NOAIN HO €niAeMIOAOTIIO LLepebpOBACKYASPHUX XBOPOO
TA MO3KOBUX iHCYAbTIB cepea, XXuteais M. Knesa (YkpaiHa)

Pesiome. Axmyaavnicmo. B Yxpaini nokazHUKU CMEPTHOCTI
BiI LiepedbpoBacKysspHux xBopob (LIBX) Ha 10—17 % Buii, Hix
y €Bporri. Y CBiTi 3p0oCcTa€ KiJbKiCTh 3apeECTPOBAHUX BUTIANIKIB
IHCYJIBTIB, i B HAMOIMKYi POKM, 3a IIPOrHO3aMU, ILIsT TEHICHIIisS
oyae yrpumyBaTtucs. OgHuM i3 (akTopiB, 110 BILUIMBAE Ha
eIiIeMioNIOTiuHi MOKa3HUKM, € BOEHHI mojii. Haitbinbiie e
CTOCYETBCS KpaiH i3 HU3BKMM Ta CepeaHiM piBHEM MTOXOIy
yepe3 yCKJIAIHEHHS HaJaHHS MeAW4YHOI mormomoru. Bemuki
NOCTIIKEeHHS 3aCBiIuyIOTh HeTaTUBHMI BIJIMB BOEHHUX il
Ha 3aXBOPIOBAHICTh i cMepTHicTh Bia LIBX, 3MiHy cTpyKkTypu
iHCYJIBTIB 4Yepe3 3pOCTaHHS YaCTKW BHYTPIITHHOMO3KOBUX
KPOBOBUJIMBIB Ta 30iMbIIEHHS KiTbKOCTi XBOPUX MOJIOIOTO I
cepenHboro BiKky. JItoau, ki XKUBYTb y 30HaxX 00MOBUX Aill, MalOTh

BULIUI PU3UK PO3BUTKY CEPLIEBO-CYAMHHUX 3aXBOPIOBaHb Ta
IHCYJIBTY HaBiTh Uepe3 poKM Iiciis ix 3aKkiH4eHHs. Lle 3ymoBieHo
30IJbIIEHHAM YaCTKU (DAKTOPiB PU3UKY SIK MEIMYHOTO, TakK
i HEeMeOUYHOTO XapaKTepy. 3BaxkalouM Ha CBiTOBi TeHIEHIIIi,
BUBUYEHHS eNiAeMioJOriYHMX ITOKa3HUKIiB MOIIUMPEHOCTI,
3aXBOprOBaHOCTi, cMepTHOCTI Binm LIBX 3arajom Ta MO3KOBMX
IHCYJIBTIB 30KpeMa I TOPIBHSIHHS IIUX NaHWX y JTOBOEHHWIA
i BOEHHMI Tepioaud € akTyaJbHUMM He Julle s YKpaiHu.
Mema: nocninutu enineMionoriio uepedpoOBacKyIIPHUX XBOPOO
i MO3KOBHUX iHCYJIBTIB cepell Jopocioro HacejaeHHs M. Kuesa y
JIOBOEHHUI Ta BOEHHUI Tiepionn. Mamepiaau ma memoou. Ipu
MMPOBEICHHI 11i€ei poOOTH BUKOPUCTAHO CTATUCTUUYHUN METO.
i cucteMHuit miaxig. MartepiaiaMu OOCHIIKEHHSI CIYryBaau
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NaHi rajly3eBOi CTaTUCTUYHOI 3BiTHOCTI 110 M. KueBy ympomoBx
2007—-2023 pp. Peszyabmamu. BcTaHOBIEHO TEHACHIIIO 10
3HUKEHHSI 3aXBOPIOBAHOCTI i1 moimupeHocTi LIBX Ta Mo3koBMX
IHCYJIBTIB cepen Jopocaux xkuteniB Kuesa y 1oBoeHHUI Mepiof.
PiBeHb BKa3aHUX MOKA3HUKIB OyB MOPIBHSHHUI i3 3arajibHUM
no YKpaiHi, aje BUIIMI 3a TaKWii y KpaiHax 3axigHoi €Bpomnu.
Haii6inpm momupeHuMu (akTopamMud pU3UKY € apTepiajibHa
rinepreHsis (28 % HacelleHHs), inleMiyHa XBopoGa ceplls
(18,1 %), uykposuii niadet (1,3 %), a TaKOX HIKiIIMBI 3BUYKH. Y
mepunii pik BiiHu yactoTta LIBX i MO3KOBUX iHCY/IBTIB B YKpaiHi
3HU3MJIACS, a Ha APYTUid pik 3pocia BiamosinHo Ha 15 ta 22 %.
3axBOPIOBAHICTh HA MO3KOBI iHCYJIbTU Oyia HaitHuXK4YOoI0 Y 2022
poii (82,1 nHa 100 Tuc. nopocyioro HacesneHHs ), y 2023-My 3pocia
Ha 22,4 %, nopiBHiooun 100,5 Ha 100 Tuc. HacenenHs. KinbkicTh
MallieHTiB 3 yciMa (opMaMu iHCYJBTIB Yy MiCTi BIPOZOBX

2022—-2023 pp. migBuiuiaacsa Ha 26,6 % mopiBasHO 3 2016 p.
30iMblIeHHS KiJbKOCTiI FOCHiTali30BaHUX XBOPUX 3YMOBJIEHO
BUHUKHEHHSIM TMOBTOPHUX iHCYIbTiB. CIIiBBiIHOIIIEHHS TUITiB
{HCYJIBTIB TAKOX 3MIHWJIOCH: Y TOBOEHHUI YaC BOHO CTAaHOBUJIO
8,4 BUMaaKy ileMiYHUX iHCYJIBTIB 10 1 BUITAAKy TeMOpariaHoro
iHCYNIbTY, Mia vac BitiHu — 12,7 : 1. ¥V 2022—-2023 pp. y Kuesni
3pociia JlikapHsiHa JieTaJbHicTb Bix LIBX Ta Bcix hopm Mo3K0BUX
iHCYNBTiB. Bucnoeku. Pe3ynbsrati MOCTiIKEHHS MiATBEPIKYIOTh
HETAaTUBHUI BIIMB BOEHHUX MOAIM Ha eIigeMioJIOTidHi
MOKa3HUKMU 1epeOpOBaACKYISIPHUX XBOPOO Ta MO3KOBHUX
iHCYJIBTIB. BinmiueHo 30i1blIeHHS KibKOCTi nauieHTiB i3 IBX i
MO3KOBUMM iHCYJIBTaMU, a TAKOX 3MiHY CITiBBiTHOIIIEHHS TUTIIB
iHCYJIBTIB Ta IMiIBUILEHHS TOCITTAILHOI CMEPTHOCTI.

KnouoBi cioBa: siitna; Kuis; nepe6posackynsipHi XBopo6iu;
iHCYJIBT; 3aXBOPIOBAHICTh; CMEPTHICTD; JOPOC/IE HACEEHHS
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OHonpieHko O.I1.", TimaHosckbka B.B.2, ToosiH B.M.3, TuieHko B.b.%, ToosiH 2)K.M.*

"KHI «bpoBapCcbka 6Qratornpo@inbHQ KAIHIYHQ AIKQPHSI», M. bpoBapu, KniBCbka 06AQCTb, YkpQiHa
28Brypiscbia LIPA, M. 3rypiska, KuisCbka 06AQCTb, YkpQiHO

SbapuiiBcbka LIPA, M. bapuiuiska, KuiBCbka 06AQCTb, YKpaiHO

“lrotmHcbka LIPA, m. SIrotyH, KniBcbka 06AQCTb, YkpaiHQ

SbepesaHbcbka MA, m. bepe3aHs, KniBcbka 06AQCTb, YkpaiHQ

PedQAil Cy4yacHOI NPAKTUKK TA NnepcneKTuBu
BMPOBOAXXEHHS CTOHAQPTIB AONOMOI XBOPUM
3 rOCTPUM IHCYABTOM HO BTOPUHHOMY PIBHi
B AiBOGepe)XHOMY perioHi KnisimHu
30 AOGHUMMU roCniTOAbHOIO PeecTpy
(OrAsIA AiTepaTypu i BAOCHI AOCAIAYKEHHS)

Pe3iome. Memoro nawoi pobomu € 0ocrioncenns 0cHOGHUX NOKAZHUKIE KOCMi 00NOMO2U XE0PUM 3 20CHPUM
incynomom 6 oxpemux JII13 Jlisobepencrozo peziony Kuiscokoi obnacmi Yipainu. Mamepiaau ma memoou.
Jocaidocenns sukonysanocs Ha kagedpi nepsosux xeopod HY O3 Ykpainu imeni [1.J1. lllynuka, na 6azi: KHIT
«bpoesapcoia 6aeamonpoghinvha Kainivuna aikapHs», aneionesponoeiute giodinents na 85 nixcok (dari — bHKII),
i 4 JI113 emopunnoeo pieHs, deyenmpanizoearoi aoxanizauii 6 Kuiscokiii oonacmi (dani — I[P/IKOJIPY). Ha-
36aHi eiddinenHs 3Haxodamocs Ha giocmani 80— 100 km, a BEKJI — 3a 15 km 6id obaackoeo yeumpy, yci npa-
YI0H0Mb 3d 3aMBePONCEHUM N0KANbHUM NPOMOKOAOM, W0 8i0N0BIOAE 2any3e8um CMaHOapmam ge0eH s X6opux 3
20CMPUM MO3KOBUM IHCYAbIMOM MA ICHYIOUUM KAITHIYHUM HACMAH08AM. YCb020 8 NPOCHEKMUBHOMY KO2OPMHOMY
docnioxceHni «6UNA0OK — KOHMPOAb» 834U yuacme 10 608 eocnimanizo8anux xXeopux 3 e0Cmpum Mo3K08UM
incynomom (5818 xeopux ¢ bEKJI i 4790 — ¢ IIPJIKOJIPY). Ha koocuuii okpemuii 6unadok 3an08HH0EANACH
dopma 36imy RES-Q (sepcia 1.2) — baank 36imy 6 mixncHapoouiit npoepami, pospobaenuil iniyiamueoro ESO-
EAST €sponeiicvioeo mosapucmea incyavmy (ESO). Pesyavmamu. Jlocaioxcenns nokaszano, wo Ha AKicmb
HadaHus: 00NOMOCU XBOPUM 3 THCYALIMOM MOICYMb GNAUGAMU K MAMEPIANbHO-mexXHiuHa 6aza 3aKkaady, max i
OCHauwjen s 0iaeHOCMU4HON anapamypoio, HOMYICHICMb AIHCK08020 YOHDY, a MAKONC A02ICIMUYHE PO3MAULY -
6amnHs, giddarenicmeo 8i0 o6aacHoeo yenmpy. Yci noxaznuku sxocmi ekazyiomos Ha aidepcmeo bbKJI nopieusno
3 I[PJIKOJIPY, i uvomy € noscuenns. Bucnoexu. Buseneni y 0ocaiodicenti ak no3umueni, max i HeeamueHi
CMOPOHU 8 AiKysanbHo-0iacHocmuyrii pobomi JITI3, a makoxc pakmopu, wo énausaroms Ha ycniHicmo
pe3yabmamy AiKY8aHHs X80PUX 3 20CIPUM [HCYAbMOM, GipO2IOHO nidmeepouru adeKkeamHicmo UEHEHHS [H-
dukamopie axocmi donomozu ma oUiabHicMb NOOANBULO2O NPOBAVICEHHA MEMOJY «2OCHIMANbHULL peecmp»
(ra npunyunax peecmpy RES-Q) 6 inwux peeionax Kuiecvkoi oonacmi ma Ykpainu 043 oyiHku i KOHMPOAO
AKocmi meduuHoi donomoeu, 6KAUHO 3 AHANIZ30M eeKMUBHOCMI HOBUX MeXHOA02il. 3a uac 00CcAi0yceHHs 8
BbBKJI npuddanu nosuii CKT, MPT 1,5 Tecaa ghipmu Philips INTERA, Hidepaandu, aneioepagh gpipmu Siemens
6 2021 poyi, wo noainuuno diaeHocmuKy Mo3K08ux iHcyabmis i 3acmocysants mpomoosimuunoi mepanii (TJIT),
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mpomboexcmparxuyii 6 mexcax Jlisobepencroeo peciony Kuiecvroi obnacmi Yipainu. Cycioni JIII3 npudbanru
CKT ma pozwupuau 3acmocysanns T/AT y aikysanni imvemiunoeo incyavmy. 36icHo, nposedeHe 00caiOdiceHHs €
NO3UMUBHUM, addce cmae 0OCMYNHUM 8USBNCHHS NEGHUX Hed0NAIKi8 y pobomi ma (opmysanHs pekomernoayiil
3 NAAHYBAHHA 3aX00i6 U000 600CKOHAACHHA MeOUUHOT DONOMOU XGOPUM 3 THCYALMOM, A MAKOMNC NOPIGHANHS
pe3yabmamie 0isAbHOCMI HA MIJICHAPOOHOMY Ma HAUIOHANbHOMY PIGHSX.

Knro4oBi cioBa: cocnimanvhuii peccmp; 2ocmpuii Mo3K06uil IHCYABM; 3aX60PIOGAHICMb; OCHOBHI Kpumepii
OUIHKU KOCMI HAOAHHS 00NOMOR2U; (YaKmopu pU3UKy; CKpUHiHe

Bctyn

JloLiIbHUM i BUACHUM Hapasi € NOCIiIKEeHHs cydyac-
HUX (paKTOPiB pU3UKY iHCYJIBTY, 3aCHOBaHE Ha MiKHApO.I-
HO TIPUIHSTUX 3acagax J0Ka30BOI MEAULIMHU, 3 OLIIHKOIO
SIKOCTI HaTaHHST JOTTOMOTHY ¥ OPiBHSIHHSIM CyYaCHUX KJTi-
HIiKO-€eITiAeMiOJIOTiYHIX MOKA3HUKIB MO3KOBOTO iHCYJIBTY.

Merta noc/IimKeHHs: aHaJ1i3 OCHOBHMX iHAUKATOPIB Ha-
NAHHSI SIKOCTi JOTTOMOTY XBOPUM 3 iHCYJIBTOM B OKPEMUX
JII13 oxoponu 3mopoB’st y KuiBcbkiii obmacti JIiBoOepex-
HOTO perioHy YKpaiHu 3 ypaxyBaHHSIM KJIiHiKO-emigeMio-
JIOTIYHMX XapaKTEePUCTUK Ta BiIMiHHOCTEH y JOTiCTHLIi Ta
Ooprasisallii JikyBaJbHOT'O TIpOLIECY.

MarepiaAm Ta meToamn

TocnitaabHUi peecTp MO3KOBOTO iHCYabTy (MI) mpo-
Tarom 10 pokiB y iBa Mepioau Mo n’sTh poOKiB, CTAH MOKa3-
HuKiB Ha 2007 pik, pami Ha 2011 pik i Ha KiHe1b 2016 poky.
ITpenmerom mocimkeHHs OyJId emieMioNIoTiuHi, KIiHiKO-
HEBPOJIOTiYHi, JIIKyBaJIbHO-AiarHOCTUUHI XapaKTepUCTUKHN
Ta IX KOpeJISIIilfHi CIiBBiTHOIICHHS P TOCTPUX ITOPYIICH-
HSIX MO3KOBOTO KPOBOOOITY Y YOIOBIKIB i )KiHOK — MiCBHKHX
i CUTbCHKMX KUTEJIiB, a TAKOX YYaCHUKIB JiKBigallil aBapii
(YJIHA) na YAEC IlpunecHsHcbrkoro JliBodoepexxHOro pe-
rioHy bpoBapcrkoro paitony KuiBcbkoi objacti YKpaiHu.
BukopuctoByBajincs METO TOCHITAIbLHOIO PEECTPY — IS

OTPUMAaHHS 00’ €KTUBHUX 1 peNpe3eHTaTUBHUX JaHUX PO
CTPYKTYDPY, (hakTOpu pU3KMKY, KJIiHiYHi 0COOIUBOCTI, (HYyHK-
LIIOHAJIbHI pe3yJIbTaTh, PiB€Hb OpraHizailii METUYHOI JOTT0-
MOTM XBOPUM 3 iHCYJIbTOM Ha TOCHiTaJbHOMY €Talli; cTa-
TUCTUYHOTO aHaJli3y — ISl OOTPYHTYBaHHS 00’ €KTUBHOCTI
OTPUMaHUX Pe3yJIbTaTiB.

Ilpumimka: Bepesanbcbka MJI — cripaibHa KOMIT 10-
tepHa Tomorpadist (CKT) 3 2016 p., Arotunceka LIPJT —
CKT 32022 p.

Pe3yAbTaTM TO OGrOBOPEHHS

BixoBuii Ta crareBuil pO3MOIiJI TOCIITATi30BaHUX T1a-
1ieHTiB y mocaimxyBaHux JI[13 neMoHcTpye MeBHi 3aKo-
HOMIipHOCTI ypaXX€HHSI iHCYJIbTOM B IOIYJISILII, a TaKOX
BimoOpakae MeBHi BIIMIHHOCTI B OpraHi3allii HallaHHS J10-
IMOMOTH 3TiTHO 3 TEPUTOPiaIbHUM YCTPOEM Ta 30HAMU BifI-
MOBiZaILHOCTI. Y Ta0JI. 1 TTOKa3aHM KiJIbKiCHUI pO3ITOHiT
rOCITiTaIi30BaHUX XBOPUX, YOJIOBIKiB Ta 3kiHOK, B BBKJI Ta
LPJIKOJIPY, o pokax crocTepeskeHHS Ta 110 OCHOBHUX
HO30JIOTisIX.

Cepenniit Bik mauienTiB 3 M1 y BBKJI cranoBus: 4o-
JoBikiB — 62,40 £+ 0,59 y 2007 p., 60,85 = 0,59 y 2011 p.
i61,24 + 0,57 y 2016 p.; xiHok — 66,48 + 0,79 y 2007 p.,
65,54 £ 0,65y 2011 p. i 64,41 = 0,84 y 2016 p. Cepenniii
Bik mauieHTiB y LIPJIKOJIPY craHOBUB: 40JIOBiKiB —

Tabnuus 1. KinbkicHuii po3noain 3a reHAepHOI0 03HaKOI0 NaLieHTiB 3 MO3KOBUM iHCyibToM y BBKJT
Ta L{PJIKOJIPY 3a nepiog 3 2007 no 2016 p.

JlikyBanbHO-npodinakTnyHi 3aknagm JliBob6epexxksa
M’aTnpivyHi eTanm (LLPJT)
MPynu o6cTeXeHmnx, AocnipxeHHs no JiN3

Mepion Ycboro Yon. XKiH. Ycboro Yon. XKiH.
3aranbHa K-Tb XBOPUX 2007-2011 2617 1256 1360 2155 1054 1101
3MlyJIN33a 10 p.
5818/4790 = 10 608* 2012-2016 3201 1536 1664 2635 1265 1370
lLueMiYHWA iHCYNbT 2007-2011 2245 1077 1168 1883 946 1026
4994/4191;
85,8/87,4 %** 2012-2016 2749 1715 1034 2302 1439 1559
I1=9185 Ycboro 4994 2792 2202 4185 2385 2585
leMopariyHmii iHCYNbT 2007-2011 233 108 125 250 125 125
593/600; 9,8/12,5 %*** 2012-2016 260 173 187 350 163 187
rM=1193 Ycboro 593 281 312 600 288 312

Mpumitkn: * — 3aranbHa KinbkicTb rocnitanizosaHnx xsopux 3 Ml y BBKJ1 ta LiPJIKOJIPY; ** — 3arasbHa Kisb-
KicTb rocniranizoBaHux xgopux 3 iLuemidHum iHcynbtom (Il) y aocnipxysanux JIN3; *** — 3aranbHa KifbKiCTb
rocnitanizoBaHnx XBOpux 3 remopariyHum iHcynstom (rl).
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N

Tabnuys 2. Xapaktepuctuka nayieHtie 3 Ml 3a Bikom i ctarTio (M = SD) y BBKJ1 ta LiPJIKOJIPY

MegpiaHna (M £+ SD) Cratb
Bik xBOpunx Yonogikn XKiHKn
BBKJ1 LPJIKOJIPY
BBKJ1 LPJZIKOJIPY BBKJ1 LPJIKOJIPY
Monoganin 34,2+3,8 34,1+3,8 164 145 107 137
Cepepnin 53,2+7,3 53,2+7,3 765 612 555 600
Moxunwnii 67,4+26 67,5+2,6 1290 1301 1363 1363
Crapeunii 79,6 8,9 79,4+8,8 594 97 126 528
JosroxuTeni 925+29 93,5+2,7 4 0 7 7
gg‘;%;‘ngo 652+5,1 | 67,2%0,60 2817 2155 3001 2635

67,2 £ 0,60y 2007 p., 67,10 £ 0,64 y 2011 p.i 67,66 = 0,78
y 2016 p.; xiHok — 72,53 + 0,54 y 2007 p., 72,01 £ 0,59 y
2011 p. i 72,67 £ 0,82y 2016 p. [1pu nopiBHIHHI JaHUX
TOCITITAJILHOTO PETiCTPy iHCYABTY B JliKapHsX M. bpoBapu
3 okpemumu JITI3 y 2007—2016 pp. BCTaHOBJIEHO, IO B
MOCIIIKYBaHUX 3aKJjagax 30i1blIMIach BiICOTKOBA 4acT-
Ka XBOpMX Mpale3JaTHOTO BiKy, OCOOJMBO YOJIOBIKiB: y
BBKJI — Ha 5,4 %; y UPJIKOJIPY — Ha 1,4 %. VY Biui no
60 pokiB BiZICOTOK TOCITiTaJi30BaHUX PO3MOAITUBCS TIPU-
6M3HO ogHakoBO Mix ctatsiMu. Y BBKJI y Biui 61-70
POKiB 3HAYHO OisibIlIa YacTKa rocriTali3oBaHUX YOJIOBIKiB
(40,1 mpotm 28,2 %, p = 0,0057). Hatomicts y Biri 71—80
POKIiB CUTYyallisi KapIMHAJIHHO 3MiHIOETHCS HA KOPUCTD XKi-
Hok (31,6 mpotu 19,5 %, p = 0,0018), 110 y moeagHaHHi 3
naHumu 111 80+ CBITUMTH PO 3MIILIEHHST pU3UKY iIHCYIb-
Ty 118 kiHOK cTtapiioro Biky. 11 B BBKJI miarHocToBaHumii
(2007 p.) y 87,6 % BumanxiB y 4oJIOBiKiB Ta 88 % BUIaIKiB
y XiHOK, a B LIPJIKOJIPY —y 87,7 % 4onosikis Ta 88,4 %

XKiHok. [Tpnban3HO Taka XX KapTUHA CIIOCTepiraaach i Ioao
miarnoctuku I'T: 12,1 1a 12,0 % y BbKJI1i10,8 12 8,7 % —y
HPJIKOJIPY (tab. 2).

Cepen JOBrOXUTENIB KapTUHA cX0Ka 111010 KiHOK: 1Mo 7
nauieHTok B BBKJT (92,5 &+ 2,9) Ta IPJIKOJIPY (93,5 + 2,7),
Ta BigcyTHi YojioBiku-moBroxureii y LIPJIKOJIPY.

3a 2007—-2016 pp. (10-piuHuMii Iepioa) B MPUACCHSH-
CbKUX cejiax 4-1 pajlioakTUBHO 3a0pyIHeHO1 30HU bpoBap-
cbKoro paiiony KuiBcbkoi obmacti ctaBcst M1y 284 xBopux
VJIHA, a came B c. Jlitku Ta Jlitouku — 66 BUNAAKiB, y
cepenHbomy 36,5 Ha 10 Trc. Hac., y ¢. Poxuu — 62 Bumaz-
ku MI, BigmosinHo 60,4 Ha 10 tuc. Hac., y c. [Tyxiska — 81
XBOpUIi, y cepenHboMy 33,5 Ha 10 tuc. Hac., y c. [Torpe-
6u — 75 xBopux Ha MI, y cepenrHbomy 48,8 Ha 10 Tuc. Hac.

3 Tabj1. 3 BUAHO, 1110 3aXBOPIOBAHICTh Ha iHCYJIBT Ccepel
HaceJIeHHsI KOHTPOJIbOBAHOT paialliiiHO 3a0pyTHEHOT 30H1
ta YJIHA 3pocna 1mo okpemux HaceJieHnX ItyHkTax 2007
poky 3 30,6 Ha 10 Tuc. Hac. mo 65,5, To6TO B 2,1 pasa, 1e

Tab6nnuys 3. AuHamika incynbtiB 3a 10 pokiB B 4-1i KOHTPOJIbOBaHIVi 30Hi MpugeCHIHLWNHN
BbpoBapcbkoro paiioHy (BBKJ1)

Ceno Poku 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016
® | Ml, a6e. 5 6 9 12 9 3 6 7 9 9
8
2 |HatlOmuc. | 306* | 346 | 51,0 | 488 | 61,5 | 39,7 | 46,7 | 46,8 | 655 | 655+2,1*
€ | Ml a6c. 6 9 20 5 7 4 6 8 7 8
o
=
& |Ha10Tc. | 266 | 39,7 | 465 | 247 | 38,1 | 257 | 26,8 | 30,8 | 38,3 |37,7+1,4*
s | Ml a6e. 6 6 5 4 5 7 5 8 9 7
I
X
& |Ha10Tuc. 71,1 62,7 | 49,6 | 39,2 | 496 | 61,5 | 496 | 62,1 | 63,0 | 61,4%0,8
S s | Ml a6e. 9 6 9 7 6 8 5 7 5 4
F X
o .E
E 5 | Ha 10 Tue. 379 | 346 | 51,0 | 37,3 | 345 | 32,3 | 30,0 | 32,8 | 352 32,7

Mpumitka: BiporigHa pizHuys noka3Hukie: * — p < 0,05; ** — p < 0,001.
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PucyHok 1. HYacTka 4010BIKiB i XXiHOK, O HagiiLwin
A0 iHcynbTHOro 6s10ky BBKJ1 a6o LIPJIKOJIPY
3a 2007-2016 poku (%)

lMpumitka: BiporigHa pi3aHnus nokasHvkis: *— p < 0,005;
* __p<0,001.

B 1,6 pa3a Buile, HiXX B ILIiJloMy TI0 YKpaiHi i 3 pi3HUIICIO B
20,5 3 xBopumu Ha MI 3 uynctux Tepurtopiii bpoBapcbekoro
paiioHy. 3BUYaifHO, 1Ie pa3i0unii KOHTPACT MiK agMiHicTpa-
TuBHUMU JoKauismu B LIPJIKOJIPY, BoHu He MaloTh pami-
aniitHo 3a0pynHeHux tepuropiii (P3T), i He 3adikcoBaHi
Bunagku iHcynbty cepen YJIHA na YAEC. Takum unHOM,
Mmix nBoma JITI3 ta B aMHaMilli yacy BCTAaHOBJIEHO Biporif-
Hi BiIMIHHOCTI cepeJl pi3HOTO 3a BiKOM, CTaTTIO, TUIIOM iH-
CYJIBTY KOHTUHTEHTY TaliiieHTiB (He MaioTh YJIHA na YAEC
3 MI). Onucani MmonudikoBaHi YNHHUKN PU3HUKY, SIKi HA
CBHOTOJIHI € HABaXKJIMBIIIIOIO MEINKO-COLIaIbHOIO IIPO0JIe-
Mo10. BcTaHOBIIEHI OCHOBHI HEOJIIKM Y 300pi aHAMHECTHY-
HUX JAaHUX, BU3HAYEHHI TOYHOT'O Yacy MoyaTtky CUMIITOMiB
iHCYJIBTY, HEAOCTATHICTh IIpolienyp MpeHoTudiKalii, oco-
6o y HPJIKOJIPY, ta Hemoiku y HEBiAKIIaAHi roCITi-
Tajizaii.

Bukopucranus mkaiu NIHSS npu ornsai mami-
€HTA BBAXAETHCS CTaHAAPTHUM 3aCOOOM OIIIHKM TSIXK-
KOCTi HEBPOJIOTiUHOTO AedillUuTy Ta TSIXKKOCTI iHCYJIb-
1y. Ouinka 3a NIHSS nokasye, mo no L PJIKOJIPY
OyJIM rocIiTaiizoBaHi MEHII TSXKi xBopi: y 2007 p. B
BBKIJI cepenniit 6an y yonosikiB 0yB 8,753 £ 0,320,
a B IPJIKOJIPY — 7,629 *+ 0,321 (p = 0,0135). ¥V xi-
HOK, BigmosinHo, 9,677 + 0,460 ta 8,487 *+ 0,376 Gana
(p = 0,0438). ¥ 2011 p. ug TeHaeHLis cTaja Giabll BU-
paxeHolo: yonoBiku B BBKJI Manu cepenniit 6an 3a
NIHSS 9,277 £ 0,322, a 8 UPJIKOJIPY — 6,950 £+ 0,299
(p = 0,0000). Xinku B BBKJI — 10,62 £ 0,45 Gana, B
L PJIKOJIPY — 8,395 + 0,354 (p = 0,0001). ¥ 2007 p.
YOJIOBIKM 3 JIeTKUM iHCyJabTOoM (1—4 6anm 3a NIHSS)
cranosunu B BBKJI 25,1 %, a B LIPJIKOJIPY —
31,6 % (p = 0,0660). YacTka XBOpUX YOJOBIi-
KiB i3 cepegHbOl0 TsXKicTio aediuuty (5—15 Oa-
niB) cranosuna B BBKJI 57,3 %, a B LIPIKOJIPY —
48,1 % (p = 0,0187). Taxkuit incyapr (16—20 6Ga-
niB) y BBKJI cranosus 12,4 %, a B LIPJIKOJIPY —
8,3 % (p = 0,0836). Hag3BuuaitHO TSKKMI iHCYIBT (21—
42 6anm) y 4oJoBikiB 3adikcoBano B BBKJIy 2,6 %, a B
HPJIKOJIPY — 2,8 % (p = 0,8747). 2Kinku Manu monioHy
CTPYKTYpY po3noiny 3a Tsixkkictio (23,4/29,3; 52,2/43,8;
11,5/10,4 %), ane yacTKa HaA3BUYAHO TSKKOTO iHCYJIBTY

NN

oONP OXONPOD

m XKiHkn

= Yonosiku
Yonosiku Il = XKinku 11
= Yonosiku [l = Xinku 'l

PucyHok 2. BenininHa cepegHbOro 4acy Big
noYyaTkKy CUMMTOMIB (Y1 KON nauieHT 6yB 6e3 03HaK
iHCynbTy) Ao rocnitanisauii B aHrioHesposoridHe
BignineHnHs yn BAIT BBKJ1 ta UPJIKOJIPY 3a 2007—-
2016 poku (M = m, roguHmn)

B BBKIJI Gyna BiporinHo Bumoio, Hixk B LIPJIKOJIPY, —
8,6/4,2 % (p = 0,0345). B HacTynHi poKu TeHIEHIIis 10
6inbinoi TskkocTi xBopux y BBKJI 30epiranacs.

OpHUM i3 3arajbHUX MOKAa3HUKIB TisUIbHOCTI CUCTE-
MU HaJaHHS TOIIOMOTH IIPpU iHCYJIBTI, ii JOTOCIITaJIbHOTO
eTaIly, € TepMiHU IOCITiTaji3alii Bil MOMEHTY BUHMKHEHHSI
CUMIITOMIB (44 Bill MOMEHTY, KOJM CBiAKW OayMIM Talli-
€HTa 6e3 03Hak iHcynbTy). CepeHiil yac 10 rocrirajiza-
uii B BBKJI cranoBuB y 2007 p. 12,25 £ 0,34 rogunHu s
yos10BikiB Ta 13,65 £ 0,37 roguHu mig XiHOK. BomHo-
yac B LIPJIKOJIPY uac rocnitanizaitii 6yB Ginblinit st
yonogikiB — 14,03 = 0,38 (p = 0,0005), a nis XiHOK He
BinpisHsBcs — 13,30 + 0,40 (p = 0,5177). Yac no rocmi-
TaJli3amii y 90JI0BiKiB OyB BipOTiZHO MEHIIMM 5K 3arajiom
(p = 0,0062), Tak i mst 11 (p = 0,0457) ta I'T (11,69 + 0,80
npotu 15,25 + 0,94 ronuuu, p = 0,0060). Y LIPJIKOJIPY
yac rocmiTanizaiii OyB 3Ha4HO OLIbIII PiIBHOMiIpHUM IIOI0
migTumiB iHcynbTy. Y 2011 Ta 2016 pp. B BBKJI uac 10 roc-
mitaizanii ckopouyBascs (11,67 £0,32 roqunu B 2011 p. Ta
11,52+ 0,32 roqunau y 2016 p.). Ane y HPJIKOJIPY uac Big
BUSIBJICHHSI CUMIITOMIB JIO TOCITiTaTi3a1lii, HaBITaKu, 3pOC-
taB (mo 15,01 = 0,64 ronuHu y yosnoBikiB Ta 13,08 + 0,73
TOOWHM Yy XiHOK). HasgBHiCTh mieBoi cuctemu mpeHOTUi-
kanii y BBKJI epeBepiiye cucteMy macMBHOTO OYiKyBaH-
Hs B HPJIKOJIPY (puc. 2).

VY 2007 p. B BBKJI yactka rocmitanizoBaHUX B MeXkax
24 roauH ctaHoBuia 87,5 % mist 4osoBikiB Ta 78,7 % mist
xkiHok. ¥ HHPJIKOJIPY us yactka OyJjia BipOTiITHO HMX-
qoro: 78,7 % mnst wonogikiB (p = 0,001) 1 75,2 % mnst xi-
HOK (p = 0,0086). ¥ 20112016 pp. B BBKJI wactka roc-
mitajgizoBaHux y 1-11y mo0y BiporigHo 3pocia 1o 97,1 %,
B UPJIKOJIPY — numie no 86,1 %. Y 2011 Ta 2016 pp. B
BBKJI yac Bim BUSABICHHS CUMITOMIB A0 TOCITiTaIi3allil
ckopouyBascs (11,67 £ 0,32 roguuu B 2011 p. ta 11,52 £
+ 0,32 romunan y 2016 p.). Ane y HPJIKOJIPY uac, HaBma-
Ku, 3pocTaB (10 15,01 + 0,64 rogunm y 4onoBikis Ta 13,08 =
* 0,73 roguHu y XiHOK). Lle cBimuuTh PO CYTTEBY Pi3HU-
1[I0 B OpTraHi3allil Ta KOHTPOJIi MPOLIECiB Y TOTrOCIiTaIbHO-
My Mepiofli — BiCYTHiCTb Mpoleaypu npeHoTudikaii B
LIPJTIKOJIPY, 110 3HUXY€E IIAaHCH TALIIEHTIB HA CBOEYACHY
JIOTIOMOTY. AJie HasIBHICTb JIi€BOI CUCTeMU MTpeHOTUdiKalii
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PucyHok 3. BigcoTkoBa 4YacTka rocnitanizauii
B 1-wy, 2-ry go6y Ta nisHiwe 2 gi6 Big no4arky
CUMIMTOMIB iHCY/IbTY
lMpumiTtka: BiporigHa pi3HULSI NTOKa3HUKIB:
*—p<0,001.

*_ p<0,005;

y BBKJI, sik M1 3a3Haumiu Builie, epeBeplIye CUCTEMY Ma-
cuBHoro ouikyBaHHs B LIPJIKOJIPY. Ocranniit Hakaz MO3
VYKpainu 3 muTaHb OpraHisallii JOroCIiTaJIbHOTO €Tamy 10-
ToMoru npu Tino3pi Ha iHcysbT (Ne 2203 Bin 25.09.2020 p.)
pOOUTH aKIIEHTU HE TIIbKM Ha €KCTePUTOPiaIbHOCTi roc-
miTaxizauii BUNaaKky (10 HaiiOaMK4oi JJikapHi, TOTOBOI st
JIOTIOMOTH MPU iHCYJIBTI), ajie il Ha npouenypi npeHoTudi-
Kallii, 1110 MPUCKOPIOE JOMpPaBJCHHS Malli€HTa 10 3aKJaay
i1 aKTUBI3YyE i1oro rnepcoHas y noTpioHi Tepminu. [1o Tiei x
Kareropii IKiCHUX TTOKa3HUKIB opraHi3allii mpo1ecy J101o-
MOTH B IIIJIOMY HaJIEXUTh BiZICOTKOBA YacTKa rOCIIiTazizanii
B 1-11y, 2-ry mo0Oy Ta mi3Himre 2 mi0 Big moYaTKy CUMIITOMIB
incynery (puc. 3). Y 2007 p. 8 BBKJI wactka rocmitamizo-
BaHMX Y MeXax 24 roauH craHoBmiIa 87,6 % 1151 4OJIOBIKiB
ta 84,7 % mis xinok. Y LIPJIKOJIPY 1 yactka OyJ1a Bipo-
rimHo Hyk4orw: 78,7 % mis yonosikie (p = 0,001) i 75,2 %
1utst xkiHoK (p = 0,0086). ¥ 2011 poui B8 BBKJI Taka yactka
3pociia 10 96,7 % (p = 0,0001) mst wonoBikiB i 92,5 % nist
xkiHoK (p = 0,0160). ¥ 2016 p. yacTka rocmiTagizoBaHUX
B Tiepiry 100y crtanosuia 97,1 % (p = 0,0022 mopiBHIHO
3 2007 p.) mis 9osoBikiB i 78,7 % nmis xiHok (p = 0,0003
nopiBHgHO 3 2007 p.). ¥ LPJIKOJIPY Tex BinOyBazoch
MOCTYIOBE 3pOCTAHHSI YaCTKU T'OCITiTali30BaHUX Y IIEPIILY
100y, ajie 3HaYHO MeH 11010 Mipoto: B 2011 p. — 96,7 % nns
yos10BiKiB Ta 81,4 % mna xiHok; B 2016 p. — 83,0 % nna
40J10BiKiB Ta 87,7 % mist xkiHok (p = 0,0013 mopiBHsIHO 3
2007 p.). BonHouac BincoTok rocriraiizoBaHux micist 2 106
y 2007 p. cyrTeBo BimpizHsieTbest B 000x JIT13: 4,5 % vo-
nosikiB y BBKJI npotun 9,2 % — B LIPJIKOJIPY; 8 % xi-
Hok 'y BBKJI potin 9,2 % — B UPJIKOJIPY (p =0,0011 Ta
p = 0,0086 BigmosigHO). Y 2016 p. 1151 yacTKa 3MEHIIMIACH
y BBKJI 10 1,2 % (wonmosikn) i 1,5 % (kKiHKM), 1110 3a/IHIIIa-
€THCSI MEHILIMM MMOKa3HUKOM nopiBHsHO 3 LIPJIKOJIPY —
3,3 % (4onosiku) ta 1,2 % (kiHku). JIorictuka Takux Ii3-
HiX ToCIIiTaji3aliii He BU3HAYAEThCS, SIK MPaBUIO, CTa-
HOM MauieHTa i MOXJIUBOCTSIMU MOBHOLIIHHOI TIOITOMOTH,
a HaifyacTtile — JIIOACKUM (aKTOpOM: HamoJSITaHHSIM
poAWYiB, 3HAWOMHUX TOIIO. 3HAYHO pillle MPUUMHAMU
€ Mi3HE BUSBJIICHHS TOCTPAXIAJIUX — OAWHOKMX JIIO-
JIeii TIOXWJIOTO BiKY 4M Oe3MpPUTYJIbHUX acolliaibHUX OCi0

(puc. 3).
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PucyHok 4. HYacTka 4010BIKiB i XXiHOK, L0 HaginLwin
3a nepiog 2007—-2016 pp. B BBKJ1 a6o B LiPJIKOJIPY
Ta ouiHoBanucs 3a 6anbHolo wkasnoio NIHSS (%)
TMpumitka: BiporigHa pi3HuyLs nokasHukie: * — p < 0,005;

* - p<0,001.
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PucyHok 5. Yactka 4onosikis i xiHok y BBKJ1 abo
LIPJIKOJIPY 3a nepiog 2007-2016 pp., 9kum
nposoAusiacs HelpoBsisyanisauyisi BpoaoBX nepLuoi
roaviHy nicnsi HagxoaA>XXeHHs1 4o ctauioHapy (%)

TMpumitka: BiporigHa pi3Huusi nokasHukis: * — p < 0,005;
* _p<0,001.

VYV BBKJI y 2007 p. ouinka 3a mkanoo NIHSS Buko-
pucroByBajgach y 99,9 % dosoBikiB Ta 98,5 % xiHOK. ¥
L PJIKOJIPY HaTtoMicTh OLIiHKOIO 0XoIuieHO 89,2 % 4o-
JoBiKiB Ta 85,7 % xiHok (p = 0,0000). IIpotsirom 2011—
2016 pp. y BBKJI oxomnieHHs 1iarHOCTUYHOIO MPOLEAY-
poto 99,4—100 % xBopux, a y LIPJIKOJIPY came 2011
poky — 91,9 % uonoBikiB i 88,6 % kiHOK (BiIMiHHICTb 3
BBKJI Ha piBHi p = 0,0198—0,0000). KirrouoBuM MOMeH-
TOM JIiarHOCTUKM iHCYJIBTY € HelipoBisyasnizailisi. Xoua cam
TOCTPUIA MO3KOBMIA iHCYJIBT — HiaTHO3 KJIiHIYHUI, BCTa-
HOBJICHHSI IOT0 MAaTOT€HETUYHOTO IMATUITY (ilIeMiqHWI
YM TeMOpariyHuit) MpakKTUYHO HEMOXKINBO 0e3 CydacHUX
iHcTpyMeHTanbHux MeToniB — KT ta/a6o MPT (puc. 5).
I He MeH1II BaXJIMBUM € YaC BUKOHAHHSI OOCTEXEHHS: BCi
JIIKyBaJIbHi 3aX011 HAMOLIbII e(PEKTUBHI Y HAUTOCTPillIO-
My, paHHbOMY Tepioli MO3KoBoi KatacTpodu. He maroun
YiTKOTO YSIBJICHHS PO MO3KOBUIiA TIpoliec, rofi i Criofmi-
BaTHUCh Ha YCIIillIHEe BTPy4YaHHS a00 HaBiTh MiHiMi3allil0
HaCJiAKiB.

K11040BUM TTOKa3HMKOM € BUKOHAaHHS HEMpPOBi3y-
alizalii B mepily rogMHy Bil HaAXOMIKEHHsS A0 JiKap-
Hi. Hns1 iHCYAbTY € KpUTUYHUM 4Yac BUKOHAHHS 00-
CTexXeHHs. 3rasiHi TOAMHM i HaBiTh XBUJUMHU MOXYTh
paauKaabHO 3MiHUTHU TaKTUKY JiKyBaHHS Ta BIUIMHYTHU
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PucyHok 6. YacTka 4on0BiKiB i XXiHOK, O HagiiLwnn
Ao incynbTHoro 6noky BBKJ1 ta LUPJIKOJIPY 3a 2007—-
2016 pp., skum nposogunocs Y3/ cyavH wni (%)

Mpumitka: BiporigHa pisHnys nokasuvukie: *— p < 0,05;
**—p<0,005; ***—p<0,001.

Ha MPOTHO3 i HACHiAKU. 3a iCHYIOUMMU CTaHJAapTaMHU,
HelipoBi3yali3zaiisa Mae OyTu BUKOHaHA B MexXax 1 ro-
arHu (60 XBUJAKWH) Bil MOMEHTY HAAXOIKEHHS IO Ji-
KapHi, HaliKpallle — 10 HaJXOMXKEeHHS, IePLUINM eTaroM
HanaHHs gonomoru Ta giarHocTuku. Y BBKIJI B 2007 p.
ob6cTexxenHs 3a nornomoroio CKT mpoituau 97,2 % roc-
miTajaizoBaHKUX Y0JOBiKiB i 97,7 % xiHok. Y 2011 p. ueit
MOKA3HUK 3HU3UBCA 10 96,8 % (4onoBikm) Ta 95,1 %
(xiaku). 3a 2016 p. yactka obcTexkeHUX pocsria 95,2 %
y vosioBikiB i 98,1 % y xinok. Ha BimMiHy BiI IIbOTO
y UPJIKOJIPY B 2007 p. oxomnjaeHHSI 00CTEXEHHSIM
craHoBuio 17,9 % uonosikiB i 12,1 % xiHoK (B 060X
punagkax p = 0,0000). Curyauisa movana BUpiBHIOBa-
tuch y 2011 p. — 31,1 % 4gonosikis i 28,0 % xiHOK, a
B 2016 p. oxorieHHs ctaHOBUIO 57,1 % 4onoBiKiB Ta
58,2 % xiHOK (BiIMiHHICTb y TTOPiBHSIHHI IO poKax Ha
piBHi p = 0,0000). ToO6TO cyTTEBa YacTKa MaIli€HTIB JIi-
KyBasiach 6e3 BcTaHOBJeHHs Tuny iHcyabty (I1 um T'T).
[lepuie nutaHH, SIKe BUHUKAE TIPU OLIiHIII opraHizaiii
MiarHOCTUYHUX Ta JIIKyBaJIbHUX 3aXO[iB ITiCJIsl JOCTaB-
KM XBOPOTO 0 JIiKapHi, IIe OXOIUICHHSI 3aTaJry Ialli€HTiB
HeBIiIKIaIHUM 00cTexeHHsIM. [ocmiTanizalis nauieHTa
B HAWTOCTpillloMy Mepioai iHCYJIBTY M0 CIellialbHO 00-
JIalITOBAHOTO OJIOKY Harjisay (stroke unit) BBaXaeTbCs
OJHUM 3 HalBaXxJIMBilIUM (akTOpiB, 1110 3a0€3MeUyIOTh
IIAHCH Ha Kpallli HaCJiAKU JiKyBaHHs. Jlo BUBHAHMX iH-
NMKATOPiB AKOCTI HaJaHHSI JOMOMOTH HaJieXXaTh BUKO-
PUCTaHHS CTAaHIAPTHUX LIKaJ OLIHKK CTaHY, JOCIiIKEeH-
HsI MaricTpaJIbHUX CYAWH W1, CKPUHIHT Ha aucdariio,
CKPUMHIHT Ha ¢iOpuisiiito nepeacepap, orisa hizsuyHOTO
TepareBTa Ta JIOToIena, aje 00 OCTAaHHbOIo, Ha TOM
yac y ITaTHUX PO3KJIamax APYroro piBHs B YKpaiHi iioro
He O0ymno. 3a numu nokadHukamu BBKIJI 3Haxomutbcsa
OMk4e 10 NpUiHATUX cTaHnapTiB, HixXK LIPTIKOJIPY.

VYabTpa3BykoBe 00CTeKeHHs CYAMH INUi B MexXax
nepuinx 72 ronud y BBKJI Bukonano y 67,2 % 4osoBiKiB
Ta 65,2 % xinok y 2007 p., 76,9 ta 70,7 % BigmosimHO y
2011 p.ta75,2170,1 % — y 2016 p. Ha BinMiHy Big 11bOTO
B LIPJIKOJIPY Taki moka3HUKM BUSABUJINCH 3HAYHO HITK-
yumm — 3,51 5,1 % (2007 p.), 6,213,0 % (2011 p.) Ta 8,2 i
8,0 % (2016 p.).

PucyHok 7. YacTka 40/10BIKiB i )XiHOK, SIKUM nNpoBeAeHO
CKPUHIHI Ha pi6punsuiro nepeacepab y BBKJT
Ta LUPJIKOJIPY 3a nepiog 2007—-20216 pp. (%)
Mpumirtka: BiporigHa pizHnus nokasHuvkis: * — p < 0,005;
* —p<0,001.

Ckpuninr Ha ¢iopunsaniio nepeacepasb. Ilpu Han-
xokeHHi y BBKJI BusiBieHo ¢idbpuisiiiito nepeacepab
y 12,4 % yonosikiB ta 11,5 % xinok (2007 p.). ¥ 2011 p.
yacTOTa BUSIBJIEHHS BiporigHo 3pociia (58,8 % 4ooBikiB Ta
65,1 % xinok, p = 0,0265). ¥ 2016 p. 1eii MOKa3HMK 3pic
ie 6inbiie: 73,8 % 4osnosikis Ta 78,6 % xiHok (p = 0,0007
nopiBHsHO 3 2007 p.). Y LU PJIKOJIPY yactora BusiBieH-
He (iopuaawii Oyaa Hukyoro: y 2007 p. — 7,7 % 4onoBsi-
KiB Ta 10,5 % xinok. ¥ 2011 p., 3a TaHUMU peeCTpaLiiTHIX
(opM, "acToTa BUSBIEHUX MOPYIIEHb PUTMY TTPU HAIXO-
JKeHHi 3pocia 10 11,8 % y yonosikiB Ta 13,7 % y XiHOK.
3a 2016 p. picT y yosioBikiB — 26,3 % Ta y xiHok — 28,5%
(p = 0,0007 nopisusiHo 3 2007 p.). HaBpsia uu taki undpu
peabHO BimoOpakaroTh CTaH pedeil. Ajie KIIIHIYHO 3HAUYIII
TTOPYILIEHHST PUTMY Ceplisi MOXYTb MaTH i TTapOKCU3Mallb-
HUI, HeCTiiKMIT XapaKTep, i TOMYy CTaHIapTHOIO PEKOMEH -
Jali€lo € MPOBEAEeHHSI CKPUHIHTY HAa apUTMil0 TIPOTSIIOM
1oHaiMeH1e 72 roguH (no 7 mi6 3a HasIBHOCTI MijfcTaB Ta
migo3pu). [TosicHeHHsT MOXKe JiexkaTu B TeXHIYHIM IJTOIIMHI
(Opak BianmoBigHOrO 00JIaHAHHS, 30KpeMa ITPUCTPOIO IS
XOJITePiBCbKOTO MOHITOPYBaHHSI), ajie TTOKa3HUK BKa3ye Ha
CYTTEBE 3HMKEHHS MMOBIpHOCTI BCTAHOBJIIEHHS TTPUYUH
IHCYJIBTY Ta OOTPYHTOBAaHOTO BMOOPY 3aCc00iB BTOPMHHOL
MPOGITAKTUKH.

CkpuHiHT Ha gucdarito (Mae OyTM BUKOHAHUM y TIep-
i 24 ronuan) B BBKJI Bukonanuit y 67,2 % 40JI0BiKiB Ta
65,7 % xinok (2007 p.) (puc. 8). Y LIPJIKOJIPY — 13,5 %
yonoBikiB (p = 0,0272) 15,1 % xinox (p = 0,0353). ¥ nuna-
Mili B BBKJI oxorieHHs npoueaypoto 3pocTae MoMiTHO —
76,51a 85,1 % 82016 p. (BiporigHicTh Ha piBHi p = 0,0000).
3pocTaHHs oxoruieHHs cKprHiHroM aucdarii B LIPJIKOJIPY
TeX Bimoymochk moMiTHO (53,5 % vomoBikiB i 74,25 % xiHOK
y2011p.ta78,7i80,5 % BinmosinHo y 2016 p.; BiporigHicTb
nopiBHsIHO 3 2007 p. Ha piBHi p = 0,0000). AJe 3aauIIaTI0Ch
e 21,5/19,5 % naliiieHTiB, IKUM CKPUHIHT He TTPOBOAMBCS
(ropiBnstHo 3 0/0,6 % B8 BBKJI, p = 0,0047—0,0000). ITpo-
CTUI 32 TEXHiKOIO0 BUKOHAHHS TeCT MOXe OYTH KJII0UOBUM
MOMEHTOM Y MPOTHO3i pU3UKY TOCIITAILHUX YCKJIaTHEHD,
i piBeHb 1Oro BUKOHAHHSI CITPaBEUTMBO BBAKAETHCS OMHUM
3 BAXJIMBUX KPUTEPIiB IKOCTi HATAHHS TOMTOMOTH — rapaH-
Tiii, 1110 HAAAIOTHCS TMALliEHTAM CUCTEMOIO.
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PucyHok 8. YacTka 4010BiKiB i XiHOK,
w0 Hagivwm [o iHcynbtHoro 610Ky BBKJ1
abo LUPJIKOJIPY
3a 2007-2016 pp., sKuM rnpoBoaNBCS CKPUHIHI
Ha aucdaarito (%)
TMpumitka: BiporigHa pi3aHnys nokasHukis: *— p < 0,005;
**—p<0,001.

V KOHTEKCTi aHaIi3y rOCIiTaJIbHOI CMEPTHOCTI pO3IJIs-
JAIOThC TibKK AaHi 3a 2007—2016 p. mo BBKIJI.

AHTHATPEraHTH [1PY BUITKCLI XBOPUX OYJIM PEKOMEHIOBaHi
68,7 % JonogikiB Ta 66,5 % xiHok y BBKJI y 2007 p. 3HauHO
yacriie BoHM Oy pekoMennosani B LIPJIKOJIPY — 78,6 %
yousoBikiB (p = 0,0040) Ta 77,0 % xinok (p = 0,0075). Lle
BiIOys10Cs 32 paXyHOK OiIbIIIOT YACTKU TTpU3HAYeHb 1a0i-
rarpany B BBKJI (8,8 % y wonogikiB mopiBHsTHO 3 0,9 % B
HPJIKOJIPY, p = 0,0000; ta 5,7 % y xinok y BBKJI mo-
piBHsaHO 3 0,6 % B HUPJIKOJIPY, p = 0,0003), a Takox
puBapokcabany (2,9 % B BBKJI i 1,4 % B LIPJIKOJIPY y
yosoBikiB Ta 5,3 % B BBKJI i 1,5 % B UPJIKOJIPY y xi-
HOK, p = 0,0112). [1Ipu 1iboMy npu3HaYeHHSI aHTArOHICTiB
Bitaminy K (BapdapuH) Oyjio npubIM3HO Ha OMHAKOBOMY
piBHi (3,3 % y yonoBikiB i 4,3 % y xiHok B BBKJI ta 4,6 %
y gosoBikiB i 2,1 % y xkiHok B LIPJIKOJIPY).

Tpom6GoniTnuna Ttepamis y BBKJI Oyna BukoHaHa
3a gociimHuii epiox 262 xBopum (85 y 2007 p., 99 —y

PucyHok 9. lunamika cMepTHOCTI Big MO3KOBOIro
iHcynbty 3a 10 pokiB (Ha 10 Tuc. fopocsioro
HaceseHHs), %

Mpumitka: otpumaTy gaxi npo cmepTHicTb 3 4 JIN3
Oyno0 cknagHiwe, i uek Noka3HUK He NopPiBHIOBAaBCH.
Ansa LUPJIKOJIPY BiporigHi aaHi o[o cMepTHOCTI Bif
MI BigcyTHi.
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PucyHok 10. YacTka 40o10BiKiB i XXiHOK, L0 HaginLIn
Ao BAIT BBKJ1 a6o LIPJIKOJIPY 3a 2007-2016 pp.,
sKi npuiiManu BignoBigHi nikapcbki 3acoou (%)

2011 p.i78 — y 2016 p.). Y HPJIKOJIPY xoaHoi mipo-
1eaypu He BUKOHaHO, puuuHa — BigcyTHicTh CKT y
JITI3, numme B 2016 poui obagHaAHHS BCTaHOBIEHO B be-
pe3aHbChbKill MichKili ikapHi, ne i movyanu pooutu TJIT,

Tabnuys 4. iuHamika cMepTHOCTI Big MO3KOBOro iHcynbTy 3a 10 pokis
(Ha 10 Tuc. gopocsioro HaceneHHs), %

Poku 3‘:)-:: ﬁ;:ﬁ%l:ﬂuz EpOBaP (LT KuiBcbka o6nactb YkpaiHa
BpoBapLimHn pauoH
2007 6,0 8,3 8,5 9,80
2008 3,6 5,9 6,3 9,20
2009 12,1 5,4 6,4 9,10
2010 17,3 6,8 6,8 8,60
2011 16,0 6,4 6,7 8,80
2012 7,3 7,6 8,1 8,70
2013 18,2 7,7 8,5 11,00
2014 19,4 8,9 9,0 10,80
2015 15,8 9,1 9,4 11,00
2016 15,6 10,1 10,5 13,30

Mpumitka: BiporigHa pi3HULISI NOKa3HUKIB.
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PucyHok 11. CepepgHivi yac «Big aBepei 4o rosku»
Y 4OJ10BIKiIB i XXiHOK, w0 Hagiviunn go BAIT BBKJ1
3a 2007-2016 pp. (M = m, xBunuHu)
lMpumitka: BiporigHa pisHnus nokasHukie: * — p < 0,005;

* _p<0,001.

Peaynetath
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PucyHok 13. BapiaHTu pe3ynbrariB iHCy/1bTy cepen
YJTHA na YAEC, wo npo>xuBaioTb Ha 4-i P3T (HWKHIvi
psnok), Ta no BBKJ1 no3a P3T (BepxHii psinok) B
nepiog 2007-2016 pp.

lMpumirtka: * — gocsrnu 0—1 6ana 3a mogngikoBaHolo
wkanor PeHkiHa (MRS) yepe3 10 pokiB (BigcyTHICTb
iHBanigHocrTi!).

cycinnim JITI3 s orictuka — 10 MiBCOTHI KiJTOMETpiB.
IMpasna, y fArotuncekiit LIPJI CKT 3’saBuBcs B 2022 potii.
B ceHci mopiBHSIHHS 11e 6e3M1y3/10, ajie AaHi € BaXXJIUBUM
CBITYEHHSM Pi3HUIII B OpraHisallii Impoiiecy HagaHHS 0~
TTOMOTH i MAapKePOM CITIPOMOKHOCTI Y TOCSITHEHHI HailBU-
IIHAX CyJYaCHUX CTAHIAPTIB.

BuBueHO MOXKIMBICTH MiHiMi3allil ITPOSIBIB TPUBOXKHO-IE-
MPEeCUBHOTO CUHIPOMY Y XBOPHX 3 IIOCTiHCY/IBTHOIO IETIPeci-
eto — YJIHA na YAEC 3a 10onoMororo noeTHaHHsI MinoTeH-
3UBHUX pernapaTiB (eHamanpwi, Jepkamen 10, 20 mr, IADIT) i
AHTUIETIPECAHTIB HOBOTO MOKOJTiHHS (ecuuTanonpam 10, 20 mr,
arHecTi 25 MT TIPU TSDKKUX JETIPECisix). 3aCTOCYBaHHS 1IUX Mpe-
napariB J1a€ MOXJIMBICTb YHUKHYTHU TTIOBTOPHUX iHCYJIBTIB.

Yac «Bim aBepeil mo TOJKU», SIKM BCTAaHOBIIOBAIN
e B BBKJI (puc. 11), y cepenabomy 3a 10 pokiB j1s 9o-
JIOBIKiB cTaHOBUB 25,7 XB, IS 3KiHOK — 27,5 XB, 1110 BABIYi
LIBUIIIIE 32 MAKCUMaJIbHO PEKOMEHIOBAHUI Yac 3TilHO 3
PexoMeHaalisiMmu 3 BeeHHSI Malli€HTIB 3 iHCYJIBTOM B TO-
crpuii nepioa (NINDS, EUSI).

TpuBagicTb JiKyBaHHS Yy TOCTPOMY Nepiofi iHCYAbTY
B BBKJI y 2007 p. y cepeqHbOMY CTaHOBMJIA JJIST YOJIOBi-

PucyHok 12. TpuBanicTtb slikyBaHHS YOJIOBIKIB i XXiHOK,
wo Hagiviunu go BAIT BBKJT a6o LIPJIKOJIPY
3a 2007—2016 pp. (M = m, gi6)

Mpumitka: BiporigHa piaHuus noka3Hukis: *— p < 0,005;
* _p<0,001.

kiB 8,738 + 0,229 nobwu ta ais xiHok — 8,350 + 0,226
noou (puc. 12). ¥V LIPJIKOJIPY ueii mokazHUK OyB Bipo-
TiIHO BUIIMIA: 1151 Y0JI0BiKiB — 9,521 £ 0,162 (p = 0,0049)
Ta st kiHok — 9,371 £+ 0,225 (p = 0,0022). ¥ 2011 p.
cuTyanis 3MiHmIach Ha npotuiiexHy: y BBKJI TpuBa-
JIiCTh JIIKyBaHHS 3pociia IS YoJIOoBiKiB 10 9,563 + 0,257
nmob6u, a aist XiHok — 10 9,012 £ 0,314 1o6u (1opiBHSIHO
32007 p. p = 0,0168 ta p = 0,0455 BinnosinHo). Haro-
micth y LIPJIKOJIPY cepenHiii 1i3KKO-IeHb CKOPOTUBCS:
NI 4OJIOBiKiB BiH cTaHOBUB 8,493 + 0,179 (mopiBHSIHO
3 BBKJI — 9,563 £ 0,257, p = 0,007) Ta masa XiHOK —
8,446 £ 0,159 no6u (mopiBHsiHO 3 BBKJI — 9,012 + 0,314,
p = 0,0748). IIpakTuHO TaKi X HUDPU 3ATUILIWINUCH 1 Y
2016 p., 1110 BiZOWBaE cTaly TEHIEHIIIIO Y MOTJIsgaaX Ha TeX-
HOJIOTii BeleHHSI XBOPUX, 3aM00iraHHs yCKJIaTHEHHSIM Ta
MOJIMBOCTI TIalli€eHTIB MepedyBaTH 3a MeXXaMU BillijeH-
H$1, B MiCIIsIX, Kynu ix HanpasieHo. Y 2007 p. 3 BigaiieHHs
B BBKJI momomy 6yimu Bumucani 68,7 % 4donosikiB i 73,2 %
XiHOK, i3 LHIPJIKOJIPY — 75,0 % 4onosikis ta 78,5 % xi-
Hok. B inmi nikapui nepeBenero 3 BBKJI 8,8 % 4osoBikiB
ta 3,3 % xinok; 3 HPJIKOJIPY — 10,5 % 4onoBikiB Ta
11,0 % xinoxk (p = 0,0014 mnst xKiHOK). HaiiGinpin 3Hauy-
1112 Pi3HULISI BUSIBJISIETLCS Y YaCTIIi CKEpOBaHUX Oe3rnoce-
peaHbo 10 peadimitaniiHux 3akiaanis: i3 BBKJI — 20,2 %
qoJI0BiKiB Ta 18,7 % XiHOK, 110 TopiBHSIHO 3 LIPJIKOJIPY
(6,3 % 4JonosikiB Ta 2,7 % XiHOK) Ja€ OYeBUIHY TlepeBary
(p = 0,0000).

Ha xanb, y iepion 2007—2016 pp. 3a ¢popmMoI0 3BiTHOCTI
He Oys10 nependadyeHo OLiHKY (PYHKIIIOHAJILHOTO CTaHy Ha
MOMEHT BUITMCKHM 3a IKajgoo mRS [16], Tomy He yci mo-
Ka3HUKM MOXHA BiICTEXXUTU PETPOCTIEKTUBHO, 30KpeMa 1151
iHdopmanis BincyTHs mo JIT13 LPJIKOJIPY, a mo BBKJI
pa3loyMM KOHTPACTOM € JaHi 100 Pe3yJbTaTiB iHCYJIBTY
3a mkanoo mRS mus YJIHA na YAEC Ta naiieHTiB 3 He-
MHiTKOHTpOJILHOI 30HU [9, 10].

BucHoBkU

IIpoBeneHi HaMu HOCTiAKEHHS BCTAHOBWIN BipOTim-
Hi BiIMiHHOCTI MOKa3HUKIB €(PeKTUBHOCTI opraHizaiii
MEINYHOI TOTIOMOTHY MpPHU iHCYJIBTI Ha JOTOCHITAILHOMY
Ta rocmitaJjbHOMY eTamni Mixk nBoma JII13 M. bpoBapu Ta
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4 JIT13 JliBoGepexkst KuiBImMHMU, a TaKoX B AMHaMilli
yacy crocTepexXeHHs. BusiBieHi MO3UTHUBHI Ta Hera-
TUBHiI CTOPOHU JiKyBaJbHO-IiarHOCTUYHOI POOOTHU LIMX
cTalioHapiB, a TaKOX HM3Ka (HaKTOPiB, 110 BIJIUBAIOTh
Ha YCHIIIHICTh pe3yJbTaTy JIiKyBaHHSI Ta KOMILIEKCHOL
peabimiTamii mamieHTiB, AKi mepeHecan iHCYIbT. Ilim-
TBEPXKEHO aJIeKBATHICTh BUBYEHUX IHAUKATOPIB SIKOCTI
i JOLTBbHICTD MOAAIBIIOI0 BIIPOBAAXKEHHS METOMIY «I'OC-
niTaabHUK peecTp» (Ha mpuHuumnax peectpy RES-Q) B
iHmI perionu KuiBchKoi obsacti it YKpaiHu 115 OLIHKH i
KOHTPOJIIO SIKOCTi MEIUYHOI JOTTOMOTH, BKJIIOYHO 3 aHa-
J1i3oM e(eKTUBHOCTI HOBMX TE€XHOJIOTii. 3a yac goci-
mxeHHs B BBKJI mpun6amu nosuit CKT, MPT 1,5 Tecna
dipmu Philips INTERA, Hinepnanau, anriorpad dipmu
Siemens B 2021 potii, 1110 mojinmuao giarHoctuky MI
i mikyBaHHA i3 3actocyBaHHAM TJIT, TpoMOoeKcTpaKiii
B Mexax JliBoOepexHoro periony KuiBchkoi obmacti
Vkpainu. Cycigni JII13 npunbdanu CKT ta posmmupuin
3actocyBaHHs TJIT B nikyBaHHI illleMiYHOTO iHCYJBTY.
3BiCHO, TIPOBEICHE MOCHIIXKEHHS € TMTO3UTUBHUM, aJKe
CTa€ JOCTYMTHUM BUSIBJICHHS MMEBHUX HENOJIKiB y poOOTi
Ta ¢hOpMyBaHHS PEKOMEH/Ialliii 3 TJIAaHYBaHHS 3aXO/iB i3
BJIOCKOHAJICHHSI MEJIMYHOT JOIMMOMOI'M XBOPUM 3 iHCYJIb-
TOM, a TaKOX TMOPIBHSIHHS Pe3yJbTaTiB JAisIIbHOCTI Ha
MiXKHapOJIHOMY Ta HalliOHAJTbHOMY PiBHSIX.
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The realities of modern practice and prospects for the implementation of standards
of secondary care for patients with acute stroke in the Left Bank of Kyiv Region according to the data
of the hospital register (literature review and own research)

Abstract. Background. The purpose of our work is to study the
main indicators of the quality of care for patients with an acute
stroke in individual hospitals of the Left Bank of the Kyiv Region
of Ukraine. Materials and methods. The research was carried out
at the Department of Nervous Diseases of the Shupyk National
Healthcare University of Ukraine, on the basis of CNCE “Brovary
Multidisciplinary Clinical Hospital”, angioneurological department
with 85 beds (hereinafter — BMCH), and 4 secondary care centers
with decentralized localization in the Kyiv Region (hereinafter —
CDHKRLBU). The named departments are located 80—100 km,
and BMCH is 15 km away from the regional center. They work ac-
cording to an approved local protocol that meets industry standards
for the management of patients with acute cerebral stroke and exist-
ing clinical guidelines. A total of 10,608 hospitalized patients with
acute cerebral stroke were included in the prospective, cohort study
(5,818 patients in BMCH and 4,790 patients in CDHKRLBU). For
each case, the RES-Q (version 1.2) was filled out — a report form
in an international program developed by the ESO-EAST initiative.
Results. The study showed that the quality of care for stroke patients
can be influenced by the material and technical base of the institu-
tion, as well as availability of diagnostic equipment, bed capacity
and, of course, the logistical location, distance from the regional
center. All quality indicators point to the leadership of BMCH

compared to CDHKRLBU, and this has explanations. Conclu-
sions. The study identified both positive and negative aspects of the
therapeutic and diagnostic work in healthcare facilities, as well as
factors influencing the success of treatment outcomes for patients
with acute stroke. These findings have convincingly confirmed the
relevance of studying quality care indicators and support the further
implementation of the hospital registry method (based on RES-Q
registry principles) in other areas of Kyiv Region and across Ukraine
to evaluate and monitor the quality of medical care, including the
analysis of the effectiveness of new technologies. During the study,
BMCH purchased a new SCT, Philips Intera 1.5T MRI scanner
(Netherlands), and Siemens angiograph in 2021, which improved
the diagnosis of cerebral strokes and the use of treatment of throm-
bolytic therapy, thrombus extraction within the Left Bank of the
Kyiv Region of Ukraine. Neighboring hospitals acquired SCT and
expanded thrombolytic therapy for ischemic stroke. Of course,
the research conducted is positive, because it becomes possible to
identify certain shortcomings in the work and formulate recommen-
dations for planning measures to improve medical care for stroke
patients, as well as to compare the results of activities at the inter-
national and national levels.

Keywords: hospital register; acute cerebral stroke; morbidity; main
criteria for assessing the quality of care; risk factors; screening
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