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PEROMEHAALIN 3 Henponea

LEPEBPOJISHUH® erniouennit no ABcTn

MYNbTMMOAANBHA HEAPOTPODIUHA TEPANIA
| PEABINITALLIA NALICHTIB
3 FTOCTPUM ILUEMIYHHUM IHCYNILTOM

MockoBko C.M.", Yemep H.M.?

! BiHHMLbKIA HaLioHanbHNiA MeanyHni yHiBepcuTeT iM. M. Minporosa, m. BiHHMUS, YkpaiHa

2KniHika «[4o6pobyT», M. Kiig, YkpaiHa

locigatoun apyre micue cepea MpUUNH CMepTi Ta TpeTe — Cepen MPUUKH iHBania-
HOCTi, IHCYNbT € cepito3Hoto Npobnemoto robanbHoi cuctemin oxoporu 310pos'a (Chugh,
2019). Jlo 80 % ycix iHCynbTiB BUHNKAKOTb YHACNiA0K TPOMOOTIYHOI abo emboniuHoi 0Klto-
3ii yepebpanbHoi aptepii i € iwemiynumu (Warburton et al., 2011). JlikyBaHHa roctporo
iwemiyHoro icynbty (1) BAOCKOHANIOETHCA, NPOTe KiNbKICTb 0ib, ANA AKNX MOX/UBE 3a-
(TOCYBaHHA peKaHani3aLii, Tpomboniaucy i MexariuHoi TpombeKTOMii, A0Ci € HeBenmKolo.
AKTyanbHolo € po3pobKa CTparerii, CpAMOBaHMX Ha NaToQi3ionoriumii Kackag, Lo 3a-
MyCKAETbCA BHACNIAOK iLuemii Ta NpU3BOAUTL [0 He0BOPOTHOTO MOLIKOMKEHHA TKaHUH
(Phipps et al., 2020; Muresanu et al., 2016). OaHUM 3 nepcnekTUBHUX MiAXOAIB € 3aCTO-
cyBaHHA Liepebponi3uHy, HeiipoTpodiuHoro npenapary 3 MynbTUMOLANbHUM MeXaHi3MOM
Aii, AnA NiKyBaHHA | peabinitavii 0cib 3 rocTpum iLuemiyHIM iHCyNbTOM.

KOHLIEMLIA HEWPOMPOTEKLYIi TA HENPOPEFEHEPALLIT

Y cepnhi 2021 p. y xypHani Stroke, Akuil Bunyckae AmepukaHcbka acouialia cepus
(AHA), onybnikosaHo ctatTio PD. Lyden «Cerebroprotection for acute ischemic stroke:
looking ahead», y Akiil aBTop 3a3HaumB, L0 3aCTOCYBaHHA ANA NiKyBaHHA naienTis i3 [l
TaK 3BaHWX areHTiB €AVHOT MilLieHi, TO6T0 Mpenaparis, AiA AKUX CMPAMOBAHA Ha KOHKpeT-
HUI MONeKyNAPHUIA MeXaHi3M, BUABUNOCA HeedeKTUBHUM.

TepmiH «HeliponpoTeKuia» cnif 3amMiHUTK, OCKINbKM BiH CTaB HEOAHO3HAY-
HUM: 3aXUCT YCi€i HepBOBO-CYAMHHOI OANHULI MOXHA Ha3BaTH LiepeGpanbHolo
yutonporexuieto a6o uepebponpotexuieto. locarHenHa ycrixy B LiepebponpoTekwii,
1110 € Z10MOBHEHHAM [0 pekaHani3avii abo camocTiliHum NikyBaHHAM, NoTpeye HOBUX BY-
3HaueHb, AKi BPaxoByl0Tb BaX/NBICTb AudepeHLianbHoi BPa3anBoCTi HelipoBacKynApHoi
oAMHYL. Ha itoro aymky, NNigHMM € 30cepefKeHHA Ha NNefOTPONHMUX areHTax,
AKi 32 I0NOMOTOH0 KilbKOX MeXaHi3MiB AiloTb Ha MHOXIHHI MilLieHi, CTIPUAIYYN 3MEHLLEH-
HI0 BOrHULWA ilwemii (Lyden, 2021). Mpuknagom dpapmakonoriyHoro 3acoby 3 KOMnneKCHUM
MexaHi3mom fii € Llepe6poni3ni®. HusbkomonekynapHi HeiiponenTinau it BinbHi amiHo-
KNCNoTU B CKNagi npenapary AiloTb NoAi6HO 0 HePOTPODIUHMX YMHHWKIB, CpuAioUM
HeiipoTpodiuHiil CTumynALi, HelipomoaynALi HelipOHANbHOI | CUHANTUYHOI MAACTUYHOCTI
Ta MeTaboniuHiil perynavii; iribyioTb yTBOPEHHA BiNbHUX paguKanis, 3MeHLLYIOTb Heilpo-
3ananenHs i MoXyTb MaTyl BIIVB Ha anonTo3 Yepe3 i10ro ehekTop — npoTeasy Kanbai
(Muresanu et al., 2016). LiepebponizuH® mae MynbTUMOAANbHY NNEOTPONHY Aito, L0 3a-
6e3neuye He TiNbKK HeraiiHy HeiiponpoTeKLito, ane il TpUBany HelipopereHepalilo, akTUBY-
10411 eHAOreHHi BiANOBIAI B NALEHTIB i3 cepLeBO-CYAMHHUMN i HelipofereHepaTUBHUMN
3aXBOPIOBAHHAMM, 30Kpema iHcynbtom (Muresanu et al., 2019).

3parhictb Llepebponiuy iHayKyBaTv HeiipoBiAHOBNEHHA 3yMOBIHOE /i0r0 epeKTIB-
HicTb y nepioz peabinitauii nicns incynbTy. oro 3acTocoByioTb Ha 40AATOK 0 CTaHAAPTHYX
nipxoAiB Ao NikyBaHHA naviexTia nicna Il (Muresanu et al., 2019). Liepebponiaux® moxe
MaTi BUPAXEHilunil BNAMB Ha HeiipopereHepaliito, HiX Ha HeiiponpoTekuito (Brainin,
2018). loro BUKOPUCTOBYIOTb ANA NiKyBaHHA | peabinitavii nicna iHcynbTy B noHag 50 kpa-
Hax €Bponu it A3ii (Fiani et al., 2021).

KNIHIYHI BOCNIAXKEHHA
Epexmuenicme

Pe3ynbTatv HU3KK KNiHIYHUX JOCTIZXeHb MiATBEpAUAM MyNbTUMOZAnbHY i nne-
iloTponHy Ailo LiepebponiauHy wwioAo noninweHHA HEBPONOMiYHOrO CTaTyCy B NALiEHTIB,
AKi nepeHecnn 11, 30kpema B KomOiHaLii 3 TpomboNiTMYHOIO Tepanieto i CTaHAAPTHOK
nporpamoto Heiipopeabinitauii. W. Lang et al. (2013) BuByany Ge3neky it epekTMBHiCTb

EdexTuBHicTb Liepebponisuny nigr

MiXKHapOAHUMY peKoMeHAaLiamn!

Liepe6ponisuH® pekomeHposanuin 1O 3ACTOCYBAHHA

* Mepuwi pekomeHpaLii  Bucokui piseHb ¢ Haikpauui  loBegeHa
EAN/EFNS 3 moTopHoi [DOCTOBIPHOCTI pesynbTatu 6e3neka
Helipopeabinitauii L0KasiB B YCiX OMEHax

nicna iHcynbTy

ABcTpis

Kanapa HimeyunHa
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« Mepuwi ABCTpilcbKi « EAVHNI NO3UTUBHWI + KoHuenuis nikyBaHHa
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« Liepe6ponisnn® - L0/10 MOKPaLeHHA Ha AKICTb XUTTA
€anHNii oiLlinHo AKTVBHOCTI B NOBCAK- Ta aKTUBHICTb Y NOBCAK-
3rafjaHnii npenapar [eHHOMY XUTTi REHHOMY XUTTi

* be3 HeraTuBHMX KOMeHTapiB Y «[JOBIAHMKY KNiHiLMCTa»

no€eAHaHHA anbrennasu (rt-PA) i3 Liepebponiaunom y nauientis i3 [1l. Y rpyni noesHaHHa
Llepe6ponizuHy 3 rt-PA npotin rpynu nnaue6o 3HauHo Ginblue naLieHTiB Manu NO3UTUBHY
BiANOBIAb LLIOA0 HEBPONOTiYHKX pe3ynbTatiB npotArom 10-aeHHoi Tepanii. JocnigxeHHa
D.F. Muresanu et al. (2016) CARST 3acBiguuno no3utusHuii snas Liepebponi3uHy B Kombi-
Haljii 3i CTaHAAPTHOI0 Nporpamoto ¢i3nyHoi peabinitauii AK Ha GyHKLiOHaNbH, TaK i Ha 3a-
ranbHi peynbratin peabiniTaii nicna iHcynbTy Ha paHHix ctagiax. B ocio, ski otpumysany
Llepe6poniauH®, yepe3 90 AHiB pyxoBa GyHKLA BEPXHIX KIHLIBOK BiHOBNIOBaNACA Kpallle,
HIX Y TUX, XTO Npuitmas nnauebo.

[TpopemoHcTpoBaHO 3HauHy nepesary Llepe6ponisuHy wwopo noninweHHs

PaHHbOI PYXOBOi aKTMBHOCT 3a pe3ynbTaTamu TecTy ANA OLiHIOBAHHA PyHKUii

BepXHbOi KiHuiBku ARAT nopiBHaAHo 3 nnaue6o (kputepiit ManHa — YiTHi 0,71;
95% 11 0663-0679; p < 0,001).

HaitHixuy uactoty cepiio3nux nobiunux nopili nopieHAHo 3 nnawebo cmocrepira-
1Y NPV BUKOPUCTaHHI HaiiBuwwoi ao3u LiepeGponisuny (50 mn), wwo ¢BiguuTH Npo
MOMipHe 3HUXeHHA cniBBifHOWeHHA punkiB (RR = 0,6). CnocTepiranaca TeHpeHuis Ao
nepeBari BUCOKMX 103 LlepebponiauHy WoA0 BUHUKHEHHA Cepiio3HMX NOBIYHMX peaKLiit
Npy NiKyBaHHi NALEHTIB 3 iLUeMiYHMM iHCYNBTOM CepefHbOro il TAXKOrO CTyneHis. Komn-
NeKcHUii MeTaaHani3 nigTeepauB npodinb 6esneku LiepebponisuHy (nopiBHAHO
3 nnaue6o) ana nauientie nicna I (Strilciuc et al., 2021).

LIEPEBPOJII3UH Y KNIHIYHUX HACTAHOBAX

3rifHo 3 HU3KOI0 HacTaHoB Llepebponi3uH® 3acTocoByHTH Y FoCTPili | XPOHiuHili pazax
iHCYNbTY, @ TaKOX ANA NOCTIHCYNbTHOT peabinitavii (Strilciuc et al., 2021). Liepe6ponizux®
peKomeHp0BaHo B KaHaficbkoMy HayKoBO 06FpyHTOBaHOMY OTNAAI AOKA30BUX
DaHNX woao metoais peabinitauii nicna incynbty (EBRSR, 2020) pna 3actocy-
BaHHA B peabinitavii BepxHboi KiHLiBKY 3 reminnerieto. OuiHiI0UN ePeKTUBHICTD
MeTOAIB BiHOBNEHHA (YHKLiI BEPXHBOT KiHLIBKI MY reminneriuiit Gopmi ypaxeHHs,
aBTOPU 3a3Haumy, Lo AnA GapmakoTepanii BUKOPUCTOBYIOTb aHTUAENPeCaHTH, nenTu-
2 it 6OTYNIHIYHMIA TOKCMH, ane HailvacTile — npenapaTin rpynu NenTUAiB, HanpuKnag
LlepebponiuH®. IpeTbca npo no3uTtuBHY ponb LiepeGponisuny B noninweHHi pyxo-
Boi PYHKL|i (piBeHb f0Ka30BOCTi TA), CNPUTHOCTI Ta BNeBHEHOCTi B (06i nauieH-
TiB N Yac NoBCAKAEHHOT AianbHOCTi (piBeHb foka3zoBocTi 1B) (Teasell etal., 2020).

B oHoBneHiit HacTaHoBi HimewbKoro ToBapucTBa Heiipopeabinitauii (DGNR, 2020)
oo peabinitauii napeTuyHoi BepxHboi KiHuiBki LiepebponisnH® pekomenpoBaHo
AK YacTUHY GapmakonoriyHoi peabinitauii B nawieHTiB nicna iHCynbTy 3 ypameH-
HAM BePXHbOi KiHLiBKY /i MOPYLIEHHAM MOTOPUKM 3 NOYATKOM NiKyBaHHA Npo-
TArOM nepumx 2472 rop nicnA incynbTy i Bnpoaos 21 AHA /8 (Platz et al., 2020).

HactanoBu €Bponeiicokoi akaaemii Hesponorii (EAN, 2021) i €BponeiicbKoi deaepauii
HeiipopeabiniTauiiiiux ToBapucts (EFNR, 2021) wopo dapmakonoriyHoi migTpumku nig
4ac paHHboi pyxoBoi peabiniTauii nicnA rocTporo iLWeMiYHOro iHCynbTy peKoMeHAYIoTb
BUKOPWCTOBYBATM [iBa (Gapmakonoriuni 3acobw, a came LlepebponiauH® i uutanonpam.
Liepe6ponisuH® y po3i 30 mn/po6y B/B npoTArom wjoHaiimeHwe 10 AHIB peko-
MEeH/10BaHO N PaHHbOT MOTOPHOI HeilpopeabiniTauii naieHTiB nicna iHcynbry
cepefHbOro i TAXKKOro CTyneHiB. PekomeHzaLiA Lwozo 3acTocyBaHKA Liepebponiuxy
€ HAlICUNBHILLIOK 3 YCiX MOXAMBUX 3aBAAKN CucTeMi nigTBepaxeHHA GRADE (meTog ouji-
HI0BaHHA AKOCTi [10Ka3iB i BIpOriAHOCTI pe3ynbraTiB). KniHiuHe 06rpyHTYBaHHA CBIiAUMTD,
110 3acTocyBaHHs Llepebponizuny € eksiBaneHTHUM Joka3am i pekomepaviam AHA (knac
pekomeHpalii Il) (Beghi et al., 2021).

Llepe6ponizuH® BHeceHo 1o YHidikoBaHOro KNiHiYHOrO NPOTOKONY NepBUHHOI, BTO-
PUHHO (Cnewiani3oBaHo), TPETUHHOT (BUCOKOCNELiani3oBaHoi) Ta NaniaTMBHOI MeAUYHOT
nonomorn (YKNMA) «[emeHuis», 3atBepmxeHoro 2016 p., i KniiuHux pekomeHzauiii 3 Ha-
JIaHHA MeAVYHOI J0NOMOTI NaLeHTaM i3 HeBPONOTIYHUMH, NCUXIYHUMIA /i NOBEAIHKOBU-
M1 po3najamu, AKi 3aTBepaKeHi Acowiallieto HeBponoriB, NcuXiaTpie Ta Hapkonoria 2021
poky: «3actocyBaHHa Llepebponizuny 30 mn/goby B/B AKomora wawzaLe (Bia 24-72 rop
nicna iHcynbry) i, AKWL0 Ao6pe nepeHoCuTbCA, NpoTAroM 21 AHA 0AATKOBO 40 peabinitavii
(knac pekomerpauii Ib; piseHb 4oka3oBocTi B-NR)».

BUCHOBKK

Yepes BUCOKY YacToTy i HecnpuUATAMBIIA NPOrHO3 [l XUTTEBO BaXAMBIM € 3aCTOCYBaH-
HA eeKTUBHUX NKIB, AKI MAKOTb EHAOTeHHY aKTUBHICTb, ANA NONINLIEHHA HEBPONOTIYHUX
i KOTHITBHUX GYHKLlA. MynbTUMopanbHa it nneliotponHa Aia Liepebponizuny 3abe3neuye
HeiiponpoTekuito | puBany pereHepauito (Muresanu et al., 2019). ina BBeaeHHaA Liepebpo-
Ni3UHY He icHye 06MexeHb Y vaci, BiH Mae BICOKMI npodinb be3nekw i Lobpe nepeHocuTbCA
navieHTamu. € Hu3Ka KniHiuHMX AoKa3iB, o LlepebponiuH® 3axuLuae Mo30K Bif BNMBY
iLuemiyHoro Kackagy it MiATPUMYe Becb NpoLeC peopraHisavii HelipoHiB, pobnaun 3Ha-
YHUIA BHECOK B apceHan Gapmakonoriyuux npenaparie, Aki 3acTOCOBYIOTb NpU NiKyBaHHi
il BifHOBNEHHI navienTiB 3 iHcynbTom (Muresanu et al., 2019; Muresanu, 2007; Brainin,
2018). MonoBHeHHA i cucTeMaTu3aLia CykynHocTi AoKa3iB epekTuBHOCTI LiepebponisuHy
Npy iLuemiyHOMY iHCYbTi A€ 3MOTY BAOCKOHaNI0BATH pekoMeHAALT LOA0 3aCTOCYBAHHA
npenapary B kfiHiuiii npaktuui (Teasell et al., 2020; Platz et al., 2020; Beghi et al., 2021).
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Validation of the Ukrainian and Russian versions
of the KPPS

Abstract. Background. The purpose of the study is to validate the Ukrainian and Russian versions of the King’s
Parkinson’s disease Pain Scale (KPPS). Materials and methods. The study was conducted at the Odesa Regional
Clinical Hospital in 2018—2020. We examined 160 patients with Parkinson’s disease verified by the Parkinson’s
UK Brain Bank criteria (main group) and 100 people of the same age without signs of extrapyramidal pathology

(controls). All patients were examined in accordance with the requirements of current clinical protocols. Addition-

ally, all study participants answered the questions of the KPPS provided in the Ukrainian or Russian version.

Mann-Whitney method with Benjamini-Hochberg correction was used for multiple comparisons. Results. Pain of
varying severity was detected in 121 of 160 (75.6 %) patients with PD. There were no cases of pain in the control
group. The most common was nocturnal (52.5 %) and musculoskeletal pain, both isolated (23.1 %) and in various
combinations (up to 65.6 %). Pain associated with motor fluctuations occurred in 27 (5.1 %) cases. Central chronic
pain was detected in 22 (13.8 %) patients, visceral chronic pain — in 11 (6.9 %). Orofacial pain was noted in 19
(11.9 %) cases. Pain associated with edema and signs of inflammation was found in 24 (15.0 %), radicular pain — in
17(10.6 %) people. Cronbach’s alpha for all domains of the scale was higher than 0.7. Pain severity by the visual
analogue scale correlated with the KPSS score (r = 0.53). Conclusions. The study data indicated the acceptable
validity of the Ukrainian and Russian versions of the KPSS. The questionnaire can be recommended for widespread

use in assessing the phenotype of pain and its severity in patients with Parkinson’s disease.
Keywords: Parkinson disease; pain; diagnosis; KPSS; validation; assessment

Introduction

Parkinsonism is a syndrome associated with lesions of
the basal ganglia, which is manifested itself in hypokinesia,
rigidity, rest tremor, and postural disorders [1—3]. The main
nosological form of parkinsonism is Parkinson’s disease
(PD), which accounts for about 70 % of cases [1] and is one
of the leading in terms of prevalence among all neurodege-
nerative diseases. In a number of other nosological forms of
parkinsonism, PD is characterized by a longer benign course
and higher effectiveness of antiparkinsonian, primarily do-
paminergic, drugs.

The main clinical manifestations of PD are tremor, ri-
gidity, akinesia or bradykinesia, hypokinesia, and postural

instability [1, 4]. In addition to motor disorders, non-motor
symptoms are often reported in patients with PD, including
autonomic symptoms such as hyperhidrosis, orthostatic hy-
potension, genital and urinary dysfunction, changes in ther-
moregulation, cardiovascular disorders, peripheral edema,
sleep disorders, and neuropsychiatric disorders, including
apathy, fatigue, anhedonia, depression, anxiety, panic at-
tacks, cognitive impairment, etc. [4]. Many patients expe-
rience a variety of sensory disturbances, including restless
legs syndrome, numbness, paresthesia, visual disturbances,
and pain [4, 5]. Among these sensory symptoms, pain is ob-
served in approximately 30—50 % of patients with PD; how-
ever, some authors point to a higher frequency — up to 85 %
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[4—6]. Pain can occur at any time during the disease, and in
some cases, it is present before diagnosis [1, 6, 7].

The King’s Parkinson’s disease Pain Scale (KPPS),
which is used in an interview format, has recently been
introduced into practice. The questions of this scale are
answered directly by the patient (if necessary, he/she is
assisted by a nurse). This diagnostic tool was developed
based on the advice of pain specialists, neurologists,
nurses, Parkinson’s Disease Non-Motor group and the
International Parkinson and Movement Disorder Society
guidelines. The scale distractors are based on the Chaud-
huri-Shapiro pain classification used in the PANDA study
(NCTO01439100) [8].

The KPPS has seven domains, including 14 points. Do-
mains 1 (musculoskeletal pain) and 2 (chronic pain) repre-
sent nociceptive pain; neuropathic pain is included in do-
mains 2 and 6. The scale also includes domain 3 (fluctuation
pain), domain 4 (night pain, such as pain associated with
restless legs syndrome), domain 5 (orofacial pain), and do-
main 7 (radicular pain) [8].

The total score for each question is calculated by the for-
mula: X = a x b, where a — severity of pain (0 — no pain,
1 — mild pain (symptoms are present, but almost do not
bother the patient), 2 — moderate pain, which slightly wor-
ries the patient, 3 — severe pain (significantly expressed and
disturbing the patient)); b — frequency of pain (0 — never,
1 — rarely, i.e. less than 1 time per week, 2 — often (1 time
per week), 3 — occurs several times a week, 4 — very often
(daily or constantly)), giving a product in the range from 0
to 12. The sum for different domains gives a total of 0—168
points.

Nociceptive pain in PD is widespread (accounting for
40—-90 % of reported cases of pain) [7, 9]. It is associated
with PD and is divided into musculoskeletal and visce-
ral. Musculoskeletal pain usually occurs due to abnormal
posture, rigidity and akinesia, dystonia of the “exclusion”
period. Exacerbation of dystonia early in the morning is
typical, when dopaminergic stimulation is low and aki-
nesia and rigidity are more pronounced. Often dystonia
is manifested itself as focal, with plantar flexion and in-
version of the foot. Another common type of nociceptive
pain is visceral pain, which often results from constipa-
tion. Intestinal function in patients with PD depends on
several factors, including autonomic insufficiency, which
involves the intestinal nervous system. Dystonic contrac-
tions of the anal sphincter muscles can cause parcopresis
and tenesmus [6, 7, 9].

Neuropathic pain associated with PD includes radicu-
lar and central pain [6, 7, 10]. Radicular pain is more com-
mon in patients with PD than in the general population
(14—35 vs. 10 %) [6, 7]. This high frequency probably re-
flects damage to the lumbar disc structure due to festination,
kyphosis, and dystonia. Pain directly related to PD (central
pain) is a relatively rare condition (4—10 % of cases) [1, 6, 7].
In essence, this pain is detected ipsilaterally to the side of the
body on which motor symptoms predominate. In contrast to
the “classical” central pain, in PD this pain is not associated
with a pronounced sensory deficit [7]. Most researchers be-
lieve that the central type of pain in PD occurs directly due

to dysfunction of the basal ganglia, which alters the sensory
processing of nociceptive information.

Since the introduction of the scale in 2015, it has been
validated in different language environments [8, 11]. The
Mapi Research Trust (UK) is the copyright holder for the
academic and practical use of the KPPS. As of September
1, 2020, the following validated national versions of the
questionnaire were available: English (including for Aus-
tralia), Bulgarian, Finnish, Swedish (Finland and Sweden),
French (France and Canada), and Portuguese (Brazil),
Slovak, Spanish (Spain and the United States), Greek,
Hungarian, Italian, Japanese, Korean (South Korea), and
Turkish. Thus, even 5 years after the introduction of the
questionnaire in practice, this tool is not validated in most
countries. Ukraine is not an exception.

When conducting valid research, the minimum num-
ber of respondents, as a rule, was 10 times higher than the
number of the KPPS points (i.e. 140 people) [8]. To reduce
systematic errors, this volume is often increased by 15—20 %.
The number of patients in the control group may be less than
in the experimental group, but not more than twice.

The purpose of the study is to validate the Ukrainian and
Russian versions of the KPPS.

Materials and methods

The observational study was conducted at the Odesa
Regional Clinical Hospital in 2018—2020. We examined 160
patients with PD verified by the UK Brain Bank criteria [1,
12] (main group) and 100 people of the same age without
signs of extrapyramidal pathology (controls). Permission for
translation and validation was obtained from the Mapi Re-
search Trust in advance.

All patients were examined in accordance with the
requirements of current clinical protocols. Additio-nal-
ly, all study participants answered the questions of the
KPPS provided in the Ukrainian or Russian versions
(Fig. 1, 2). The language of the survey was chosen ac-
cording to the respondents’ preferences. In total, the
Ukrainian-language version was chosen by 59 (36.9 %)
patients of the main group, the remaining patients chose
the Russian-language version. In the control group, half
of the respondents answered the questions in Ukrainian
and half — in Russian.

In addition to the descriptive statistics, we evaluated
test’s acceptability, internal consistency, dimensionality, ac-
curacy, and reliability [9, 13].

To compare the main and control groups, the Mann-
Whitney method with Benjamini-Hochberg correction was
used for multiple comparisons [13].

Results and discussion

When analyzing the prevalence of pain in patients with
PD included in the regional register, it was found that 121
of 160 (75.6 %) had pain of varying severity (Table 1). There
were no cases of pain in the control group.

The most common was nocturnal (52.5 %) and musculo-
skeletal pain, both isolated (23.1 %) and in various combinations
(up to 65.6 %). In total, pain of various localizations associated
with motor fluctuations occurred in 27 cases (5.1 % of the total
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I kana 6010 npu XII (KopoaiBeskuii konem:k, Jlonaon)/King’s Parkinson’s Disease Pain Scale

Mamient OIO:

s mikana po3po6ieHa 1uisi BUSHAYCHHS | TOYHOTO OMKCY Pi3HHX THUIIB 00O, 110 TypOyBaa BalIoro MalieHTa IPOTsIroM OCTAaHHBOTO MiCsLs
B pe3yJIbTaTi abo caMoro 3aXBOpIOBaHHs, ab0 Teparii.

KoxxeH cMMIITOM MOBHHEH OyTH OLIHESHHUH 32 TAKUMHU [TAPAMETPaMH.
TSOKKICTB: 0 — BiJCYTHICTb;
1 — nerka (CHMITTOMH TIPUCYTHI, aJle IPAKTHYHO HE TypOyIOTh Malli€HTa);
2 — nomipHa (He3HauHO TypOYIOTh MAIliEHTA);
3 — TsKKa (3HAYHO BUpaXKeH1 i TypOylOTh MaLli€HTa).
YacroTa: 0 — mHikomu;
1 — pinko (MeHe 1 pa3y Ha THXX/ICHD);
2 —uacro (1 pa3 Ha THXKZAEHB);
3 — KijbKa pa3iB Ha THK/ICHB,
4 — nyxe dacTo (IoHs abo MOCTIiHO).

CTyninb TsKKOCTI Yacrora Cryninb
0-3) (0-4) THIKKOCTI X 4acTOTa

i
i

Poznin 1. M’s130Bo-cKeJIeTHUIH 0ib
1. Un BiguyBae marieHT OLIb HABKOJIO CYIII00iB
(BKJIIOYAIOUH APTPUTUYHUIA)? . .
Pospin 1. 3aranbHa cyma GaniB
Poznin 2. XpoHiunmii 6ii1b
2. Yu BimvyBae mamieHT 0116 IIHO0KO B Tl
(reHepanizoBaHUi, IOCTIHUI, TYNHH, HUIOUKI — LEHTpaIbHUH O11b)?
3. Yu noB’s13aH 11ei OL1b i3 MaToJIori€lo BHYTPILIHIX OpraHiB Pospin 2. 3aranbHa cyma Ganis
(6l B AUISHII TTEYiHKY, OUTYHKa a00 KUIIEYHHKA — BiCHEpaJIbHUM O11b)?

i
i

Poznin 3. Binb, noB’si3anuii i3 puykryamisvun
4. Uu Bia4yBa€ Mali€HT AUCKIHETHYHHHN O1Tb
(TIoB’s3aHUI 3 MUMOBIUIBHUMH pyXamu)?

5. Yu BiquyBae Nali€HT JUCTOHIYHUIA OLTb MMiJ] Yac nepioxy
«BUKITFOUYCHHS» B MEBHIH yacTuHi Tina (y JUISHI JUCTOHIT)?

6. Uu BifiuyBae maiieHT reHepasizoBaHui Oib Mij] 4ac mepiomy
«BHKITIOUCHHs» (OLIb Y BCbOMY TiJli @00 AUCTaNbHIIIE AUISTHKH JUCTOHIT)?

HO00
HOOL0

Posain 3. 3aransHa cyma Gaiis
Po3nin 4. Hiunnii 6iap
7. Yu BinuyBae nauieHT Oislb, 0B’ A3aHUH 13 CYTOMHUMH [10CMHKYBAHHIMU
B KIHIIIBKax MiJ] 4ac CHy a00 NEeKy4YMMH BITYyTTSAMHU B HOTAX, 10 3MEHIIYIOTHCS
i1 yac pyxiB?
8. Uu BiquyBae naiieHt Oifib, OB’ I3aHMUI 3 yTPYJHEHHSM MTOBOPOTIB Y JIXKKY BHOYI?

[0
[0

Posain 4. 3aransHa cyma GaiiB

Po3nin 5. OpodauianbHuii 6i16
9. Yu BigvyBae nauieHt OiIb MiJ] 4ac KyBaHHSI?
10. Un BiguyBae mamieHT OLIb ITiJ 9ac CKperoTy 3ybaMu B HiUHUIT qac?
11. Yu € B narieHTa CHHIPOM IIEYiHHS B OPOXHUHI poTa?

il
il

Posain 5. 3aransHa cyma Gaiis

Po3nin 6. 3MiHa KoJIbOPY, HAOPSK/HAOPSIKAHHS

12. Yu 3a3Hae narieHT neky4ux OoJiB y KiHI[IBKaxX (4acTo acoliioBaHi
3 HAOPSIKOM YHACTIZOK AodaMiHepriuHoi Tepartii)?

13. Yu BiguyBae nauieHT po3JIUTHH, TeHEepali30BaHHUI OLIb
y HIKHIX Bijyrinax »uBora?

[0
[0
HHoduonoot boooobd oo

Po3nin 6. aranbHa cyma Gaiis

Po3nin 7. Kopinnesnii 6i1b
14. Yu BiguyBae nauieHT 00711 y BUIVISIII IPOCTPLNIIB 200 YKOJIIB TOJIKOO,
1110 TOLIMPIOKOTHCS O KiHIIIBKaX?

i
i

Po3zxin 7. 3aranbHa cyma GaniB

i

3araspHa cyma 0aiB [0 BCIX PO3ALIax:

Komenrapi:

Figure 1. KPPS for assessing the severity of pain in PD, Ukrainian version
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Hlxana 6oam npu BII (Koponesckuii konnen:xk, Jlonaon)/King's Parkinson's Disease Pain Scale

[Tauuent OUO:

JlanHas mikasa pa3paboTaHa i ONpeIeNeH s U TOYHOTO ONMCAHMUS Pa3INYHBIX THIOB OO, KOTOpasi OECIIOKOUIIA BAIIEro MalUeHTa
B TEYCHHUE MOCIEHETO Mecslia B pe3ysbrare Jinho camoro 3abojeBanus, TM00 Teparmu.
Kaxzplit cuMIITOM JI0JDKEeH OBITh OLICHEH IO CIEIYIOIIUM [apamMeTpam.
TsxecTs: 0 — otcyTcTBHE;

1 — nerkas (CUMIITOMBI IPHCYTCTBYIOT, HO IPAKTUYECKH HE OECIIOKOAT IalleHTa);

2 — yMepeHHast (He3HaUUTENbHO OECIIOKOAT NallMeHTa);

3 — TpKkenas (3HAYUTENEHO BEIPAXKCHBI U OSCIIOKOST MALMCHTA).
Yacrora: 0 — HuKOTA;

1 — penko (MeHee 1 pa3a B Hezemo);

2 —yacro (1 pa3 B Hezeno);

3 — HECKOIIbKO a3 B HEZIEIIO;

4 — o4eHb 4acTo (€KETHEBHO JUOO MOCTOSHHO).

CreneHb TsKeCTH Yacrora CreneHn
(0-3) 0-4) THAKECTH X YaCTOTA

Pazpen 1. Mblne4Ho-cke1eTHAs 00J1b
1. WcmibIThIBACT /M MALMEHT OO0JIb BOKPYT CyCTaBOB (BKJIIOYAS apTPUTHIECKYIO)?

i
i

Pazpen 1. O6was cymma 6annos
Paznen 2. Xponnueckas 60,1b

i
i

2. Omymaer i manueHtT 6071 NyOoKo B Tele
(reHepaM30BaHHas1, IOCTOSHHAS, TyIast, HOIOMIAs — LIEHTpaJIbHas 00b)?
3. Cesi3aHa Jii iaHHast OOJIb C TATOJIOTHEeH BHYTPEHHUX OpraHoB (00Jib B 00nacTu Pasnien 2. O6was cymma banios
HIeYCHH, XKeTyIKa WM KHIIeYHHKa — BUCIIepasibHast 001b)?

Paznen 3. Boab, cBsi3aHHast ¢ GayKTyanuusiMu

4. VcnbIThIBa€T JIM MALKEHT AUCKUHETHYECKYIO0 00N
(CBSI3aHHYIO C HETIPOU3BOJIBHBIMH JIBUKEHUSAMH)?

5. McnpIThIBACT JIM MALMEHT AUCTOHUYECKYIO O0JIb BO BpeMsI IIepHoia
«BBIKJTIOUCHHUS» B OTPEACICHHOI YacTy Tena (B 001acTH JUCTOHUH)?

6. VciibITEIBACT JIM MAIIMEHT TeHEPAIM30BaHHYIO OO0JIb BO BpeMs Ieprozia
«BBIKITIOUCHHUSD (00N BO BCEM Telle JIM00 TUCTabHee 00NacTH JUCTOHNH)?

e
i

Pazzen 3. O6ugast cymma 6amnos
Pasnen 4. Hounas 6016
7. UcnbIThIBaeT JIM MALUEHT O0JIb, CBI3AHHYIO € CYA0POKHBIMU [OEPTUBAHUAMU
B KOHEYHOCTSIX BO BpeMs CHa JIM0O JKTYYHMH OLIYIIEHUSMHU B HOTaX, KOTOPbIE
YMEHBILIAIOTCS BO BPEMs IBUXKEHUH?
8. McnpIThIBACT 1 MALUEHT 00JIb, CBA3aHHYIO CO CIOKHOCTSMH ITOBOPOTOB

B [TOCTEIH HOYBIO? Paznen 4. O6mas cymma 6asiios

L
L

Pa3znen 5. Opodanuansuas 6016
9. UcnbIThIBaET JIM MALUEHT OOJb BO BPeMsI )KeBaHHs?
10. VcnipiThIBaET JIM MALKEHT OO0JIb BO BpeMs CKpexeTa 3y0aMu B HOUHOE BpeMsi?
11. imeet 1 MeCTO y ManeHTa CHHAPOM XOKEHHS MOIOCTH pTa?

100
i

Hopuiiint todo o bo oo

Paznen 5. O6mas cymma Oannos
Paznen 6. U3menenue uBeta, otex/HadyxaHue
12. VicnbIThIBAET JIM MALMEHT KTy4re 00 B KOHEYHOCTSIX (YacTO aCCOLMUPOBAHBI
C OTEKOM B pe3ylnbTare 10(haMHHEPrHIeCKOi Teparin)?
13. VicnbiThIBaeT JIM NALMEHT PA3IUTYIO0, FeHepaIu30BaHHYO 00JIb
B HIDKHHX OT/IeJIaX XKUBOTA?

L]
[

Pazpen 6. O6was cymma 6annos
Pa3nen 7. KopemxkoBas 60,16
14. VicnpiThIBa€T JIM MALKEHT 00JIb B BUJIE TPOCTPEIIOB JIMOO B BUJIEC YKOJIOB
UTOJIKOH, PacTIpOCTPAHSAIONIYIOCS 0 KOHEYHOCTSIM?

i
i

Pazpen 7. O6mwas cymma 6anios

OO61mrast cymma 0aJIoB 110 BCEM pasieraM:

i

KommenTapun:

Figure 2. KPPS for assessing the severity of pain in PD, Russian version
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number of persons in the register (n = 527)). Central chronic
pain was detected in 22 (13.8 %) cases, visceral chronic pain — in
11 (6.9 %). Orofacial pain was noted in 19 (11.9 %) people. Pain
associated with edema and signs of inflammation was found in 24
(15.0 %) patients, radicular pain — in 17 (10.6 %).

Most often, patients describe the pain as a kind of sensation
without a clear localization or pain localized in the proximal ex-
tremities, usually on the side of more pronounced symptoms of
parkinsonism. The pain was often deep, dull, aching, compres-

sive, or itchy with localization in the neck, back, and extremities.
In some cases, the pain had a bright autonomic feature, described
by patients as “burning”, “prickly” sensations that occurred in
various areas of the body, including the mouth and genitals. The
most common descriptors used by patients to evaluate pain were
“dull” and “scorching.” Less often, patients described tingling
and numbness in the distal extremities.

Some authors report a direct relationship between the severity

of pain and the stage of Parkinson’s disease, starting with the on-

Table 1. The KPPQ survey results (regional register data)

Type of pain Number of patients

Abs. %
Musculoskeletal 105 65.6
Central chronic 22 13.8
Visceral chronic 11 6.9
Fluctuation 27 16.9
Night 84 52.5
Orofacial 19 11.9
Discoloration, edema/swelling 24 15.0
Radicular 17 10.6
Total 160 100.0

Table 2. Distribution of answers to the KPPS questions in clinical groups (M = m, points)

. Basic group Control group

Questions [9] (n = 160) (n =100) P
1. Does the patient experience pain around joints (including arthritic
pain)? 6.0+x0.4 3.5+0.5 < 0.001
2. Does the patient experience pain deep in the body (a generalized
constant, dull, aching pain — central pain)? 2.2£0.2 0.9£0.1 <0.001
3. Does the patient experience pain related to an internal organ (for
example, pain around the liver, stomach, or bowels — visceral pain)? 1.3£0.2 06+0.1 0.002
4. Does the patient experience dyskinetic pain (pain related to
abnormal involuntary movements)? 1.4£02 0.30+0.04 <0.001
5. Does the patient experience “off” period dystonia in a specific 55403 0.30 + 0.04 <0.001
region (in the area of dystonia)? o e ’
6. Does the patient experience generalized “off” period pain (pain in
the whole body or areas distant to dystonia)? 1.8£03 0.30+0.04 <0.001
7. Does the patient experience pain related to jerking leg movements
during the night (PLM) or an unpleasant burning sensation in the legs 1.9+£0.3 0.7+x01 <0.001
which improves with movement (RLS)?
8. D.oes the patient experience pain related to difficulty turning in bed 34404 10+02 <0.001
at night?
9. Does the patient experience pain when chewing? 0.5+0.1 0.10+0.02 < 0.001
10. D_oes the patient experience pain due to teeth grinding during 0.4+0.1 0.10 £0.03 0.004
the night?
11. Does the patient have burning mouth syndrome? 0.4+0.1 0.10+£0.02 0.003
12. Does the patient experience a burning pain in limbs (often 15402 0.40 + 0.04 <0.001
associated with swelling or dopaminergic treatment)? R T '
13. Does the patient experience generalized lower abdominal pain? 1.0+£0.2 0.30+0.03 <0.001
14. Does the patient experience a shooting pain/pains and needles 57403 0.9+01 <0.001
down the limbs? o R '
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=60

Night pain
Radicular pain
Total

Fluctuafion pain
QOrofacial pain

O Mean
[ mean + SD
T Mean = 1.86 x SD

Discoloration, edema

Figure 3. The severity of pain in patients with PD
(box and whisker plot)

set of the disease, when the pain occurs on the same side, where
subsequently motor manifestations of PD appear. Interestingly,
if pain occurs simultaneously with extrapyramidal motor symp-
toms or against the background of already permanent symptoms
of PD, their localization also coincides [8].

Table 2. Internal consistency of the questionnaire

domains

Domain o

Musculoskeletal pain 0.79
Chronic pain 0.72
Fluctuation pain 0.71
Night pain 0.73
Orofacial pain 0.70
Discoloration, edema/swelling 0.71
Radicular pain 0.73
Total 0.73

Regarding the severity of pain (Fig. 3), these data were
very variable. In general, the intensity of pain correlated
with the duration of the disease (r = 0.59) and the stage of
PD (r=0.64).

The total score on the KPPS subscales averaged 26.9 + 2.0
points. The highest intensity was observed in pain associated
with fluctuations — 20.5 + 6.1 points and in night pain —
13.5 + 2.0 points.

On the contrary, the intensity of orofacial pain was 8.4 + 3.3
points, and of radicular pain — 7.5 £ 2.7 points. With edema
and signs of inflammation, the pain intensity corresponded to
9.9 £ 2.4 points.

When calculating the criteria, it was found that moderate
and severe pain was detected significantly more often in the main
group (Table 2).

As can be seen from the above data, statistically significant
differences between the main and control groups were observed
for all questions.

Factor analysis revealed three main latent factors that cor-
responded to 78% variance (CMO = 0.75; p < 0.001). The

first factor is represented by musculoskeletal, visceral, noctur-
nal, and orofacial pain (conditionally called “chronic somatic
pain”). The second factor combined radicular pain and pain
associated with edema (conditionally called “distal pain”). The
third factor was represented by pain associated with fluctuations
and central pain (conditionally called “central pain”).

When assessing the internal consistency, it was found that
Cronbach’s o (Table 2) for all domains of the questionnaire
was higher than 0.7, which indicates a high degree of con-
sistency.

The accuracy of the questionnaire scale was high,
the probable error did not exceed 10 % of the actual
estimate.

When comparing the results of pain intensity
according to the visual analog scale and the actual score
on the KPSS, a stable correlation of medium strength was
found: r = 0.53. The homogeneity of the elements was
equal to 0.21.

The limitations of the study related to high heterogeneity
of the sample and selection bias were due to the difficulties of
interpreting questionnaire items.

Conclusions

1. The study data obtained indicate the acceptable
validity of the Ukrainian and Russian versions of the
KPSS.

2. The questionnaire can be recommended for
widespread use in assessing the phenotype of pain and its
intensity in PD patients.
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'Opaecbka 06AQCHA KAIHIHHA AikapHst, M. Oaeca, YkpaiHa

’HaLioHaAbHMY YHIBEPCUTET OXOPOHM 3A0P0B S YikpaiHu imeHi M., LLyrvka, m. Kunis, YkpaiHa

SAmmerland-Clinic GmbH, m. BectepLureae, HimeyunHa
4/AbBIBCbKQ OBGAQCHQ KAIHIYHO AIKQPHSI, M. AbBIB, YKkpaiHa
S[IML] «Excrniept Xenac», m. Oaeca, YkpaiHa

Baaiaauia yKpaiHCbKOT Ta pocincbkoi Bepcin wkaam KPSS

Pe3ome. Memoro nocnigxeHHsa e Bamigauis yKpaiHCbKoi Ta
pociiicekoi Bepciit mkaau KPPS. Mamepiaau ma memoou. J1o-
CJIIKeHHsI TPOBOAMIIOCH Ha 6a3i Onecbkoi 001acHOl KITiHIYHOT
nikapHi B 2018—2020 pp. Byno o6¢crexkero 160 maiieHTiB i3 XBO-
pob6oio I[TapkiHcoHa, BepudikoBaHoio 3a kpurepisimu UK Brain
Bank (ocHoBHa rpymna), Ta 100 oci6 Toro x Biky 03 03HaK €KC-
TpamnipamiIHoi MaTosorii (KOHTPOJIbHA rpyMa). Yci nauieHTH o0-
CTeXEHi BiIMOBIIHO 1O BUMOT YMHHMX KJIIHIYHUX TTPOTOKOJIIB.
Kpim Toro, yci y9acHUKM OOCTiIKEHHS BiAMOBigaIM HAa TMTaHHS
yKpaiHChKOI a0 pociiickkoi Bepcili mkaau KPPS. Jlng 6aratopa-
30BUX MOPiBHSIHb BUKOPUCTOBYBaJIX MeToJ MaHHa — YiTHi 3 1o-
npaBkoio benmxamini — Xox6epra. Pezyavsmamu. Binb pizHOTO
CTyMeHs BUpaxeHoCTi 3adikcoBano B 121 i3 160 (75,6 %) maui-
€HTIB i3 XBopo0bolo [TapkiHcOHA. Y KOHTPOJIbHIl I'PyIli BUMTAIKiB
6omto He Oyio. Haitnommupenimmmu 6ynu Hivynumii (52,5 %) ta
OIOPHO-PYXOBUI Oiib, K i30aboBanuit (23,1 %), Tak i B pi3-

HUX KoMOiHauisgx (1o 65,6 %). binb, moB’sa3aHuil i3 pyXOBUMU
daykryauisimu, BunukaB 'y 27 (5,1 %) Bunaakax. LleHTpanbHuit
XPOHIYHMIT 6iTb BUsiBeHUI y 22 (13,8 %) XBopuX, BicliepaTbHUIA
XpoHiuHuit 6116 — B 11 (6,9 %). OpodauianbHuii 6inb Bin3Ha-
yeHo B 19 (11,9 %) nauienTiB. binb, moB’a3aHuii i3 HAGPSIKOM Ta
O3HaKaMM 3arajeHHs, BUusiBiieHo B 24 (15,0 %), KOpiHLIEBUIA — Y
17 (10,6 %) Bunankax. Anbda Kpon6axa st BCix 10MeHiB omnu-
TyBaJIbHMKa Oyjia BuIolo 3a 0,7. [HTeHCUBHICTH O0JTIO 3a Bi3yajlb-
HOIO aHAJIOTOBOIO IIKAJIOI0 KOpeioBalia 3 OI[iHKOIO 3a IKAJI0I0
KPSS (r=0,53). Bucnoeku. Y pe3ynbrati 10CTiKEHHS OTpUMa-
HO JaHi, 110 CBiYaTh PO MPUIHSATHY BaJIiAHICTb YKPATHCHKOI Ta
pociiicbkoi Bepciit mkanu KPSS. i moxHa pekoMeHIyBaT! 1St
LIMPOKOTO BUKOPUCTAHHS TPU OLIiHILI heHOTUIy 000 Ta Horo
iHTEHCHMBHOCTI B MaLi€HTIB i3 XBopooOolo [lapkiHcoHa.
Kimo4oBi ciioBa: xsopo6a [lapkiHcoHa; 6i1b; AiarHOCTHKA; IIKa-
sa KPSS; Baninarist; ominka
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Peculiarities of the structural and functional state
of the heart in patients with arrhythmias depending
on the severity of cognitive disorders

Abstract. Background. The purpose of our work was fo find out the dependence of changes in the cognitive sphere on
the features of the structural and functional state of the heart and central hemodynamics in patients with arrhythmias.
Material and methods. We have examined 139 patients with different clinical forms of arrhythmias. All of them
underwent extended neuropsychological testing and central hemodynamic studies. The state of central hemodynamics
was assessed by an ultrasound examination of the heart. The state of intracardiac hemodynamics, structural changes
in various parts of the heart were evaluated; based on this, the type of heart remodeling was determined. Correlations
of hemodynamic indicators with the results of neuropsychological testing were evaluated. Results. In patients with
mild cognitive disorders (CD), the left ventricular myocardial contractility index did not differ significantly from
that in patients without CD, but in people with moderate CD it was 9.6 % lower (p = 0.044). With moderate CD,
the dilatation of the left parts of the heart increased (end-diastolic volume — by 16.5 %, p = 0.049; left atrium — by
9.9 %, p = 0.049), which, along with increased hypertrophy of the interventricular septum by 12.8 % (p = 0.048)
and of the left ventricular posterior wall by 12.9 % (p = 0.048), led to an increase in the pulmonary artery pressure
by 24.8 % (p = 0.015). Among patients with CD, concentric (42.2 %) and eccentric (22.6 %) left ventricular
hypertrophy was more often detected (p = 0.048 and p = 0.027); in those without CD, concentric remodeling of
the left ventricle prevailed (p = 0.037). In patients with mild CD, higher stroke volume was recorded — by 8.3 %
(p = 0.049) compared to those without CD. However, according to indicators of cardiac output, cardiac index and
total peripheral vascular resistance, differences were unreliable (p > 0.05). Patients with moderate CD reported an
increase in stroke volume and cardiac output by 7.6 (p = 0.043) and 14.9 % (p = 0.014), respectively, compared to
those without CD. Indicators of central hemodynamics had the greatest impact on the sphere of attention, regulatory
functions, visual-spatial and mnestic deficits. The highest odds ratio for the development of CD were found for left
ventricular ejection fraction (2.52, 95% confidence interval: 1.82—3.29, p < 0.001). Conclusions. The identified
associations of cognitive dysfunction, central hemodynamics and heart remodeling are important for optimizing an
individualized approach to patient management and predicting the development of CD.

Keywords: arrhythmias; cognitive disorders; central hemodynamics, heart remodeling

Introduction

Cognitive dysfunctions are one of the most common
neurological disorders [1, 2]. The most powerful risk fac-
tor for the development of cognitive dysfunction is con-
sidered to be elderly and senile age |3, 4]. Hypertension is
an important predictor of cognitive disorders (CD) [5]. At

the same time, less attention is paid to the role of arrhyth-
mias. CD in patients with arrhythmias occurs in 26—80 %
of cases [6, 7]. Moderate impairment of cognitive functions
in patients with arrhythmias is found most often [§—10].
Neuropsychological examination of patients with arrhyth-
mias reveals violations of executive functions, attention,
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memory, a decrease in the rate of mental reactions, as well
as visual-spatial disorders [11].

Currently, one of the causes of CD is considered to be
cerebral hypoperfusion as a result of impaired systemic he-
modynamics [4, 12]. Unregulated heart rate in arrhythmias
leads to a decrease in cardiac output by 25—45 %. Hemody-
namic insufficiency in arrhythmias causes qualitative chan-
ges in the blood: according to E Alani, already at 95 bpm,
there is a pronounced decrease in arterial oxygen saturation.
Prolonged arrhythmia is accompanied by an enlargement of
heart chambers and the inclusion of a myocardial mecha-
nism for the development of circulatory failure. Progressive
changes in the myocardium lead to the development of se-
vere damage, defined as tachycardiomyopathy. Arrhythmia is
accompanied by a decrease in coronary blood flow by 40 %,
cerebral — by 23—28 %, while the risk of stroke increases by
18 times. Mortality in the acute period of stroke in patients
with arrhythmias is about 2 times higher than in those with-
out arrhythmias [13].

Cardiohemodynamic characteristics are one of the most
important components that ensure the adequacy of cere-
bral perfusion. The total volume of cerebral blood flow is
determined not only by the levels of systemic blood pressure
and heart rate, but also by the cardiac output and the input
impedance of the arterial system, which can be indirectly
judged by the amount of afterload [14].

It is advisable to evaluate central hemodynamics in pa-
tients with arrhythmias and without concomitant patholo-
gies that could have a significant impact on cognitive func-
tions and cerebral blood flow.

An integrated approach to the study of the mechanisms
of CD development in patients with arrhythmias, their early
diagnosis, the choice of the correct strategy for the treatment
of arrhythmias can slow down the progression of cognitive
deficits, which will make it possible to improve not only the
clinical status of patients, but also their prognosis.

The above positions determined the relevance of the cho-
sen direction of research and determined its aim.

The purpose of our study was to reveal the dependence of
changes in the cognitive sphere on the features of the struc-
tural and functional state of the heart and central hemody-
namics in patients with arrhythmias.

Materials and methods

We examined 139 patients aged 30 to 75 years (mean age
63.8 + 4.3 years) with various forms of arrhythmias: 69 with
persistent (paroxysmal) form of atrial fibrillation (AF), 32
with permanent AF, 24 with atrioventricular block (AVB)
degree II—III and 14 patients with sick sinus syndrome.

Underlying diseases, which led to the development of
arrhythmias, were: ischemic heart disease and/or essential
hypertension — 93 (66.9 %) cases, non-coronary myocardial
diseases — 22 (15.8 %), chronic rheumatic heart disease — 9
(6.5 %), thyroid pathology — 7 (5.0 %) patients. Idiopathic
arrhythmias were detected in 8 (5.8 %) patients. The cri-
terion of idiopathic (alone) arrhythmia was considered the
absence of an explicit structural substrate of heart damage.

Inclusion criteria: age to 75 years, the presence of ar-
rhythmias verified by clinical data, echocardiography

(ECG), daily ECG monitoring; patient’s ability to carry out
productive contact with a doctor to evaluate cognitive status;
voluntary informed consent.

Exclusion criteria: the absence of a voluntary informed
patient’s consent; vascular dementia (total score on Mini-
Mental State Examination (MMSE) < 24, Frontal Assess-
ment Battery (FAB) < 11, Mattis Dementia Rating Scale
(DRS) < 115); other possible causes of cognitive impair-
ment, including cerebrovascular disease: Parkinson’s disease
and parkinsonian syndrome, Huntington’s disease, Wilson-
Konovalov disease, normal pressure hydrocephalus, brain
tumors (primary and metastatic), neuroinfections, epilepsy,
demyelinating diseases, Alzheimer’s disease, frontotemporal
degeneration, dementia with Lewy bodies; brain injuries and
their consequences, which are the only cause of cognitive
deficits; acute cerebrovascular disorders; unstable angina,
myocardial infarction during the last 3 months; any somatic
diseases in the stage of decompensation, mental illness or
alcoholism (including daily consumption of more than 30 ml
of alcohol for the last 3 months), narcotic deposition. Crite-
ria for the need to maximize the effect on the results of the
study of pathology with proven action on cognitive functions
were evaluated.

Neuropsychological examination included following
tests: MMSE (Folstein M. et al., 1975), FAB (Dubois B.
et al., 2000), DRS (Mattis S., 1976), 10 words test (Lu-
ria A.R., 1969), 5 words test (Grober E. et al., 1988), verbal
association test (Kazdin A., 1982), Judgment of Line Ori-
entation (Benton A., 1975), unpainted objects (Luria A.R.,
1969), clock drawing test (Sunderland T. et al., 1989), Trail
Making Test (Reitan R.M., 1958), Boston Naming Test (Ka-
planJ. et al., 1978) [15].

The study of central hemodynamics included two-di-
mensional transthoracic echocardiography on Logiq-500 M
(Japan) using a sector sensor with a frequency of 2—10 MHz
according to a standard protocol. Quantitative assessment
of the structure and function of cardiac chambers was per-
formed according to the recommendations of the American
Society of Echocardiography (2006) and the European As-
sociation of Echocardiography (2006). From the parasternal
and apical positions along the left ventricular (LV) long axis
in the M-mode, the dimensions of the left atrium (LA), state
of the mitral and aortic valves, interventricular septal thick-
ness (IST), LV posterior wall thickness (PWT), the end-sys-
tolic size (ESS), end-diastolic size (EDS) were determined.
The criterion for LV hypertrophy was left ventricular mass
index (LVMI) over 125 g/m? for men and over 110 g/m? for
women. Based on the received data, the following indica-
tors were calculated: LV end-diastolic volume (EDV), end-
systolic volume (ESV), stroke volume (SV), cardiac output
(CO), cardiac index (CI), ejection fraction (EF), total pe-
ripheral vascular resistance (TPVR), relative wall thickness
(RWT) [16].

Based on the indicators of RWT and LVMI, the geo-
metric model of the LV was evaluated and the types of
its remodeling were identified: normal geometry (NG) —
with a normal LVMI and RWT < 0.45; eccentric hyper-
trophy (EH) was determined when LVMI was greater
than normal and RWT < 0.45; concentric hypertrophy
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(CH) — with LVMI greater than normal and RWT > 0.45;
concentric remodeling (CR) — with normal LVMI and
RWT > 0.45 [16].

Given the results of calculations, the types of hemody-
namics were determined: hyperkinetic — CI > 3.55/min « m?,
TPVR < 1600 dyn * cm/s~5; eukinetic — CI 2.5—3.55 1/min s m?,
TPVR > 1600 dyn * cm/s~3; hypokinetic — CI < 2.51/min s m?,
TPVR > 1600 dyn * cm/s~>.

Left ventricular diastolic function was assessed in the
Doppler electrocardiography mode. The peak velocity of
early (E) and late diastolic LV filling (A), the E/A ratio (< 1
or > 2 cm/s) were determined. The following types of LV
diastolic dysfunction were distinguished: rigid, pseudonor-
mal, restrictive. Rigid type was diagnosed when the E/A ratio
was below the age norm, pseudonormal — when it changed
from normal age indicators to < 1 on the background of the
Valsalva test, restrictive — when the E/A ratio increased
sharply [16].

Statistical analysis was carried out using standard data-
base management programs data. Results are given as arith-
metic mean (M) and its standard error (m). Statistical sig-
nificance of the difference was determined using Student’s
t-test, and categorical data — by the y? criterion. Pearson
correlation coefficient (r) was calculated using univariate
analysis. P < 0.05 was statistically significant. To find dif-
ferences in frequencies, the odds ratio (OR) was calculated.
A 95% confidence interval (CI) was calculated for the in-
dicators of OR. It was considered reliable if the CI did not
contain an odds ratio equal to 1 [17].

The study used application packages Statistica for Win-
dows v. 8.0 (StatSoft Inc., USA, 2012) in accordance with
the recommendations for processing the results of biomedi-
cal research.

Results and discussion

The neuropsychological pattern of patients with ar-
rhythmias is represented by neurodynamic and regulatory
disorders, manifested by impaired executive function, au-
ditory-speech memory, spatial gnosis, perception, concen-
tration, decreased speed of psychomotor processes. These
disorders in most cases were moderate (44.6 %) and mild
(36.0 %). Mild CD were more often found in patients with
persistent (paroxysmal) AF (OR = 1.47, 95% CI: 1.13—
1.88, p = 0.036), moderate CD — with a permanent AF
(OR =2.15, 95% CI: 1.45—-3.32, p < 0.001) and with AVB
degree II—III (OR = 2.62, 95% CI: 1.51—4.13, p < 0.001)
(Fig. 1).

In patients with persistent (paroxysmal) AF, disorders
of the neurodynamic component of cognitive activity have
been detected, which did not become significant cognitive
impairment and did not affect professional and social acti-
vity. In patients with a permanent AF, disorders of regulatory
functions come to the fore, forming a polymodal cognitive
deficit with a relatively uniform impairment of all cognitive
functions. In patients with bradyarrhythmias, the leading
neuropsychological mechanism of cognitive disorders is the
insufficiency of voluntary regulation of activity against the
background of reduced general mental activity, manifested
by a significant decrease in cognitive function, most pro-
nounced in AVB.

LV hypertrophy was found in 90 (79.6 %) patients with
CD and in 19 (73.1 %) without CD. The average LVMI is
significantly higher in patients with moderate CD (154.2 +
+ 9.3 g/m?) compared to those without CD (130.2 £ 7.8 g/m?)
(p =0.049).

In patients with mild CD, the left ventricular myocardial
contractility index didn’t differ significantly from that in pa-

% 100
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60 )

42.0 @ Mild CD
40 O Normal CF
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23.2 15.6 125 14.3

D T T T 1
1 2 3 4

Figure 1. The structure of cognitive disorders in patients with arrhythmias: 1 — persistent (paroxysmal) AF;
2 — permanent AF; 3 — atrioventricular block degree Il-1ll; 4 — sick sinus syndrome
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tients without CD, but in moderate CD it was 9.6 % lower
(p = 0.044). In patients with moderate CD, the dilatation
of the left parts of the heart increased (EDV — by 16.5 %,
p =0.049; LA — by 9.9 %, p = 0.049), which, along with
increased hypertrophy of the interventricular septum by
12.8 % (p = 0.048) and of the left ventricular posterior wall
by 12.9 % (p = 0.048), led to an increase in the pulmonary
artery pressure (PAP) by 24.8 % (p = 0.015) (Table 1).

Analysis of the frequency of LV remodeling in patients
with CD showed that in most cases pathological types of LV
geometry were detected — CH (42.5 %) and EH (23 %). It
should be noted that CH and EH compared to other types
of remodeling were more often observed in moderate CD
(p=0.048 and p = 0.027). In patients with CD compared to
those without CD more favorable concentric remodeling was
less often registered (p = 0.037) (Table 1).

In 31 (27.4 %) patients with CD and in 4 (15.4 %) with-
out CD, diffuse myocardial hypokinesia was detected. The
studied groups did not significantly differ in the frequency of
local hypokinesia of the LV myocardium — 16 (14.1 %) and
2 (7.7 %) cases, respectively (p = 0.06).

The most common valvular disorder, mitral valve insuf-
ficiency, was found in 44 (38.9 %) patients with CD and in
9 (34.6 %) without CD (p = 0.07). The others were aortic

insufficiency (9 (20.4 %) and 2 (22.2 %) cases, respectively,
p = 0.07), insufficiency of the tricuspid valve (7 (15.9 %)
and 1 (11.1 %), p = 0.06), mitral stenosis (2 (4.5 %) and 1
(11.1 %), p = 0.06) and aortic stenosis stage 1—2 (2 (4.5 %)
and 1 (11.1 %) case, respectively, p = 0.06).

In 86 (76.1 %) patients with CD, LV diastolic dysfunc-
tion was detected, which in 27 (31.4 %) cases was combined
with hypokinesia or paradoxical septal and left ventricular
wall motion. Among patients without CD, the LV diastolic
dysfunction was detected in 15 (57.7 %) cases. Mitral valve
regurgitation of a functional nature was present in 16.8 % of
patients with CD and in 7.7 % without CD, aortic regurgi-
tation — in 9.7 and 7.7 %, respectively, tricuspid regurgita-
tion — in 15 and 11.5 %, with a parallel increase in the pul-
monary blood flow and an increase in the pulmonary artery
pressure up to 41.5 + 3.3 mm Hg.

Indicators of transmitral blood flow in moderate CD
were characterized by a significantly lower peak late diastolic
filling velocity than in patients without CD (p = 0.007) with
an increase in the ratio of peak velocities — E/A, which indi-
cated a violation of the LV diastolic function, mainly by the
pseudonormal type (Fig. 2).

With mild CD, the E/A ratio was higher compared to
that in patients without CD (p = 0.31), which indicated

Table 1. Structural and functional parameters of the heart in patients with arrhythmias depending
on the presence and severity of CD

Indicator W(i;h:;tsﬁD (h:ildsg?z Mcz:irgtse)f D P

LA, mm 40.3+1.3 41.1+1.4 44.7+1.8 p, ,=0.049
IST, mm 10.9+0.4 11.6+0.5 12.5+0.7 p,,=0.048
LV PWT, mm 10.8+0.4 11.4+0.5 12.4+0.7 p, ,=0.048
LV RWT, mm 0.44+0.06 0.45+0.06 0.47 +0.08 >0.05
LVMI, g/m? 130.2+7.8 134.8+8.8 154.2+9.3 p,,=0.049
PAP, mm Hg 31.2+2.6 34.2+27 41.5+3.3 p, ;=0.015
LV ESS, mm 33.5+15 35.3+1.7 38.4+£1.9 P, ;=0.044
LV EDS, mm 49.6+1.3 51.1£14 53.6+1.5 p, ,=0.045
LV ESV, ml 48.9+5.2 59.1+5.6 65.8 6.4 P, ;=0.042
LV EDV, ml 112.3+6.7 128.2+7.4 134.4+8.9 p, ,=0.049
EF, % 56.4+2.2 53.9+1.9 51.0+15 P, ,=0.044
E, cm/sec 0.52+0.02 0.56 +0.03 0.55+0.03 >0.05

A, cm/sec 0.63+£0.06 0.58 £0.04 0.45+0.02 p,,=0.005
E/A 0.83+0.08 0.96+0.10 1.22+0.14 p, ,=0.016

Detection frequency, n (%)

Diastolic dysfunction 15 (57.7) 33 (66.0) 53 (84.1) p, ,=0.038
LV hypertrophy 19 (73.1) 36 (72.0) 54 (85.7) p, ,=0.045
Type of LV geometry:

—NG; 7 (26.9) 10 (20.0) 8(12.7) p,,=0.044
—CR; 8(30.8) 12 (24.0) 9(14.3) p, ,=0.032
— CH; 9(34.6) 19 (38.0) 29 (46.0) P, ;=0.048
—EH 2(7.7) 9(18.0) 17 (27.0) p, ,=0.027
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Table 2. Indicators of central hemodynamics depending on the severity of CD

. Without CD Mild CD Moderate CD
Indicator (n = 26)' (n = 50)2 (n = 63)° P
P, ,=0.049
sV, mi 63.4+1.6 69.1+2.4 68.6+ 2.0 b2 0,043
CO, I/min 4.0%0.2 45+0.2 47+0.2 p,,=0.014
Cl, I/min « m? 2.0%0.2 2.2+0.2 2.4+0.2 >0.05
TPVR, dyn « cm/s- 2200 + 149 2007 + 134 1979+ 118 >0.05

the predominance of the rigid type of the LV diastolic dys-
function.

In mild CD, higher values of SV were recorded — by
8.3 % (p = 0.049) compared to patients without CD; how-
ever, the differences were not reliable according to the in-
dicators of CO, CI and TPVR (p > 0.05). In patients with
moderate CD, an increase in SV and CO was recorded by
7.6 (p = 0.043) and 14.9 % (p = 0.014), respectively, com-
pared to patients without CD. However, this did not provide
a sufficient level of CI and TPVR whose differences from the
indicators of patients without CD were unreliable (p > 0.05)
(Table 2).

The level of compensatory changes in patients with CD was
insufficient, the hypokinetic type of blood circulation prevailed
(61.1 %), which created conditions for the progression of brain
ischemia and hypoxia. Hyperkinetic type was detected in 20.3 %
of patients, eukinetic type — in 18.6 %. In patients without CD,
the hyperkinetic type of hemodynamics was observed in 26.9 %
of cases, eukinetic — in 42.3 %, and hypokinetic — in 30.8 %.

Thus, in patients with CD against the background of ar-
rhythmias, an increase in the LA volume and the LV myo-

cardial mass, a decrease in the total pumping function and
hemodynamic performance of the heart were recorded. He-
modynamic disorders should be considered as a manifesta-
tion of a hyperkinetic type of blood circulation.

Cognitive functions of patients with arrhythmias are
more related to the LV EFE. Correlations were found be-
tween the LV EF and severity of CD according to the fol-
lowing tests: MMSE (r = 0.39, p = 0.006), FAB (r = 0.41,
p=10.002), DRS (r=0.32, p=0.027), delayed reproduction
in the tests of 10 words (r=0.37, p=10.01), 5 words (r = 0.33,
p=0.016), clock drawing (r = 0.40, p = 0.012), Trail Making
Test, block A (r = —0.35, p = 0.024), categorical (r = 0.33,
p = 0.034) and literal (r = 0.31, p = 0.028) associations, ca-
tegorical prompts (r = —0.35, p =0.021).

Indicators of central hemodynamics had the greatest
impact on attention, regulatory functions, visual-spatial and
mnestic deficits. Correlations were found between SV and
the total score on the MMSE (r = —0.31, p = 0.033), the
“activity and perseverance” subtest of the DRS (r = —0.28,
p = 0.042), Trail Making Test, block A (r = 0.29, p = 0.045);
between CO and the “constructive praxis” subtest of DRS

% 100~
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40+
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B Rigid
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O Restrictive
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Figure 2. The frequency of different variants of diastolic dysfunction depending on the severity of CD
Note: * — statistically significant differences when compared to patients without CD (p < 0.05).
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Table 3. The relationship between the risk of CD and indicators of echocardiography
in patients with arrhythmias

Indicator OR 95% ClI p
LA 1.46 1.12-1.87 0.001
LV ESS 1.16 1.08-1.35 0.034
LV EDS 1.55 1.15-2.07 0.001
LV ESV 1.37 1.17-1.64 0.025
LV EDV 1.44 1.13-1.84 0.001
LV EF 2.52 1.82-3.29 <0.001

(r = —0.28, p = 0.041), delayed reproduction in the 10
words test (r = —0.32, p = 0.037), categorical associations
(r=-0.35, p=0.023); between CI and delayed reproduction
in the 10 words test (r = —0.34, p = 0.025), clock drawing
test (r=—0.32, p=0.035); between TPVR and the “concep-
tualization” subtest of FAB (r = —0.37, p = 0.028), delayed
reproduction in the 10 words test (r = —0.35, p = 0.03), Trail
Making Test, block A (r =0.30, p = 0.034).

A univariate analysis of the relationship between indica-
tors of central hemodynamics and the risk of developing CD
in patients with arrhythmias was conducted, it found that
the highest odds ratio for the development of CD has the LV
EF (Table 3).

Thus, the state of the cardiovascular system in patients
with CD against the background of arrhythmias is charac-
terized by the LV hypertrophy, diffuse changes, concen-
tric hypertrophy and dilatation of the left chambers of the
heart (mostly left atrium), initial signs of reduced LV sys-
tolic function, moderate pulmonary hypertension, the pre-
sence of degenerative changes in the mitral and aortic valves,
pseudonormal type of diastolic dysfunction, the formation
of a predominantly hypokinetic type of central hemodyna-
mics. Early development of structural and functional LV dis-
orders is characteristic for patients with moderate CD than
for those with mild CD and without CD.

An increase in the frequency of the LV concentric and ec-
centric hypertrophy in patients with CD indicates an increase
in the structural and geometric changes of the heart, which
contributes not only to a violation of the geometric shape of
the ventricle and an increase in the tension of its walls, but
also to a further increase in myocardial stress. The presence
of concentric and eccentric hypertrophy of the myocardium
is an unfavorable factor for the development of CD.

Left ventricular diastolic dysfunction should be consi-
dered a sensitive marker of both early and later myocardial
damage. LV hypertrophy and remodeling with segmental
changes in the structure cause a diastolic dysfunction, which
contributes to the progression of heart failure and cognitive
impairment.

Negative prognostic signs for the development of CD in
patients with arrhythmias are an increase in the LVMI and
RWT, LV concentric and eccentric hypertrophy, which is
combined with a decrease in the LV EF and an increase in
the size of the LA.

The identified associations of cognitive dysfunction and
LV remodeling are important for optimizing an individua-

lized approach to patient management and predicting both
the arrhythmia itself and CD. On the one hand, violations
of the structural and functional state of the myocardium
cause the development of arrhythmia, on the other hand,
arrhythmias contribute to the progression of remodeling and
dysfunction of the myocardium, which is associated with an
increased risk of CD.

Conclusions

1. Peculiarities of the structural and functional changes
of the heart and central hemodynamics in patients with CD
against the background of arrhythmias were the formation
of left ventricular concentric and eccentric hypertrophy, left
atrial enlargement, a decrease in the left ventricular systolic
function, pseudonormal type of diastolic dysfunction, the
formation of a predominantly hypokinetic type of central
hemodynamics. More pronounced changes were found in
patients with moderate CD.

2. The formation of cognitive disorders in patients with
arrhythmias occurs against the background of restructu-
ring of the central hemodynamics (concentric and eccentric
hypertrophy, a decrease in the left ventricular myocardial
contractility (OR: 2.52, 95% CI: 1.82—3.29; p < 0.001) and
cardiac output, an increase in the total peripheral vascular
resistance).

3. Additional instrumental methods for examination of
patients with arrhythmias, which includes the assessment of
structural changes of the heart and hemodynamic indica-
tors, ensures the pathogenetic validity of the differentiated
prescription of effective therapy.
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OCO6AUBOCTI CTPYKTYPHO-PYHKLIIOHAABHOIO CTOHY CepLis B NALEHTIB 3 ApUTMiSMU
3AAEXXHO BiA BUPOHKEHOCTi KOTHITUBHUX PO3ACAIB

Pesiome. Mema: BcTaHOBUTY 3a/1€KHICTh 3MiH KOTHITMBHOI ce-
pH BiIl 0COOIMBOCTEN CTPYKTYPHO-(YHKITIOHATLHOTO CTaHy Ceplist
Ta LEHTPaJIbHOI FTeMOAMHAMIKHY B MALIEHTIB 3 aputMmissmu. Mame-
piaau ma memoou. O6erexeHo 139 ocib i3 pisHUMM KITIHIYHUMU
dopmamu apuT™iit. Y Beix maiieHTiB MPOBOIMIIN PO3LLIMPEHE HEell-
POTICHXOJIOTIYHE TECTYBAHHSI 1 OCITIDKEHHSI LIEHTPaJIbHOT reMo-
nuHaMiky. CTaH HEHTPaTbHOI TeMOIMHAMIKHY OLIIHIOBAJIU IIIJISIXOM
VJIBTPa3ByKOBOI'O OOCTEXXEHHsI ceplisl. BUBUaau craH BHYTPilIHbO-
CepLIeBOi reMOMHAMIKH, CTPYKTYPHI 3MiHU Pi3HUX BiAIiIiB cepls,
Ha TiICTaBi IKMX BU3HAYAJIM TUIT peMOJIeTIOBaHHs ceplist. BusHa-
Yyajay KOpeJsiilo reMoOAMHAMIYHUX TTOKA3HMKIB i3 pe3yJbraTaMu
HEHUPOICUXOJOrYHOrO TeCTyBaHHs1. Pe3yabmamu. Y nauieHTis i3
JIETKUMU KOTHITUBHUMU posnagamu (KP) nokazHuk ckopoTiu-
BOCTiI MioKapa JiiBoro nutyHouka (JILLI) cyrreBo He Bimpi3HsSBCS
Bim Takoro B oci6 6e3 KP, mpote B mauieHTiB i3 moMmipuumu KP
oyB Ha 9,6 % HwxuuM (p = 0,044). Y xBopux i3 momipuumu KP
HapocTajia auiarauis JiBUX BioainiB cepus (KiH1eBO-IiacTomiy-
HUit 06°eM — Ha 16,5 %, p = 0,049; nise nepencepns — Ha 9,9 %,
p = 0,049), 110 nopsin i3 MocuaeHHSIM rinepTpodii MiXIUTYyHOU-
KoBoi nepeTrHKY Ha 12,8 % (p = 0,048) i 3agHboi cTinku JILI Ha
12,9 % (p = 0,048) mpu3BOOWMIIO IO MiABUIIICHHS THCKY B JIETCHEBIil

aprepii Ha 24,8 % (p = 0,015). ITpu KP vacrite BUsIBIsUIA KOH-
ueHTpruHy (42,2 %) i excriientpuany (22,6 %) rineprpodito JIII
(p=10,048ip=0,027), B oci6 6e3 KP nepeBaxaio KOHLIEHTPUYHE
pemonemmoBanHst JIL (p = 0,037). ¥ xBopux i3 terkumu KP pee-
CTpYBAaJIM BUIIli 3HAUCHHS yIapHoro 06’emy (Ha 8,3 %, p = 0,049)
MopiBHsIHO 3 ocobamu 6e3 KP. OgHak 3a moKa3HUKaMU XBUJIMH-
HOTro 00’e€My, CeplEeBOro iHAEKCY i 3arajJbHOro rnepucdepuIHoro
CYIMHHOTO OIOPY BiMiHHOCTI Oy/u HepocToBipHUMU (p > 0,05).
YV maunieHTiB i3 momipanmu KP Majo Miciie migBUIeHHS yIapHOTO
I XBUJIMHHOTO 00’emy Ha 7,6 (p = 0,043) 1 14,9 % (p = 0,014) Bin-
MOBiIHO MopiBHSIHO 3 ocobamu 6e3 KP. [TokazHuKY LIeHTpaIbHOT
TeMOIMHAMIKMA MaJIM HaliOLIBIINI BIUIMB Ha cepy yBaru, pery-
JISTOPHI (DYHKIIi1, 30pOBO-ITPOCTOPOBUIL i MHECTUIHMI Ae(ilInT.
Haii6inbIi crmiBBimHOIIEHHS IAHCIB 111040 po3BUTKY KP ycra-
HoBieHi st bpakuii Bukuny JIII (2,52; 95% nosipuwmii iHTepBa
1,82—3,29, p < 0,001). Bucnoexu. BusiBneHi acouiaiiii KOrTHiTUB-
HOI Tuc@YHKIIIi, LIEHTpaIbHOI TeMOAUHAMIKM i peMOIETIOBAHHS
ceplisl BaXJIMBI ISl ONITUMi3allii iHAMBiTyaTi30BaHOTO MiIX0AY 10
BEIEHHS Malli€HTIB i MPOrHo3yBaHHs po3BUTKY KP.

Ki1104o0Bi cJ10Ba: aput™mii; KOTHITHBHI po31any; LIEHTpaIbHa Ie-
MOJIMHaMiKa; peMOJIETIOBAHHST CEPIIS
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MyABTUMOAQABHO HEUPOTPODIYHA Tepanis
| peabiAiTauig NAWiEHTIB 3 rOCTPUM
iLUeMIYHUM iIHCYABTOM

Ilocimatoun mpyre Mmicie cepeln NpUYMH CMEpPTi Ta
TpeTe — ceped MPUYMH iHBaJiMHOCTI, iHCYJIBT € Cepiio3-
HOI0 IMP00JIEMOIO I100abHOI CUCTEMU OXOPOHU 3M0POB’sI
(Chugh, 2019). 1o 80 % ycix iHCy/1bTiB BUHUKAIOTh YHa-
CJIiIOK TPpOMOOTHUYHOI abo eMOO0JiYHOI OKII03il Lepe-
OpasibHOI apTepii i € imemivnumu (Warburton et al., 2011).
JlikyBaHHs rocTporo imemiyHoro iHcynsty (I'I1) Bmocko-
HAJIIOETHCS, MIPOTE KiJIbKICTh OCi0, I SIKUX MOXKJINBE
3aCTOCYBaHHS peKaHaji3allii, TPOMOOIIi3UCY i MeXaHIYHOI
TpOMOEKTOMii, JOCi € HEBEINKOI0. AKTYaJIbHOIO € pO3pP00-
Ka cTpaTeriii, CIpsSIMOBaHUX Ha MaTo(di3iooriyHuii Kac-
KaJ, 1110 3aIlyCKAEThCS BHACIIOK illIeMii Ta IPpU3BOIUTH 10
HeobopoTHOro noikomkeHHs: TKaHuH (Phipps et al., 2020;
Muresanu et al., 2016). OgHUM 3 TEPCIEKTUBHUX TTiIXO/IiB
€ 3actocyBaHHs LlepedposizuHy, HeiipoTpodiuHoro mpemna-
party 3 MyJBTUMOAAIbHUM MEXaHi3MOM Jii, 1JIs1 JTIKyBaHHS i
peabiniTaliii 0ci0 3 roCTpUM illIEMiYHUM iHCYJIBTOM.

BuBueHHI0 iHHOBaiiTHUX KOHIIETIIIi/t HEUPOIIPOTEK-
il i HeMPOBIMHOBJIEHHS IIPUCBIYEHO 0araTo KIIHIYHUX
nociaiaxeHb. OnHaK pe3yjJbTaTu JUllle KiJbKOX 3 HUX,
3[iMICHEHUX 32 OCTaHHI OeCATWIITTS, 30araTuin myJI Io-
3UTUBHUX PE3YJIbTaTiB Ha KOPUCTh IIUPOKOI KOHIIEIIIil
3aXUCTy Ta peabiriTallii Mo3Kky. Posrisnalouun cnenudiy-
Hi MiAX0AU, MaIv CyIepeuyInBi JO0Ka3u, a TAKOX MPpUdi-
JISITIA YBary TeparneBTUYHUM CXeMaM, 30CepeIXKeHUM Ha
cTpaTerisix cynpecii a6o MoHomoaanbHocTi (Muresanu
etal., 2012).

KoHuenuis HenponpoTeKkuii
TA HenpopereHepauii

Y cepnni 2021 p. y XxypHani Stroke, siKuii BUITyCKae
AMepuKkaHcbhbka acotianisi cepust (AHA), ony6iikoBaHO
crartio P.D. Lyden «Cerebroprotection for acute ischemic
stroke: looking ahead», y sIKiif aBTOp 3a3HAa4YMB, 1110 3aCTOCY-

BaHHS IS JIiKyBaHHS nauieHTiB i3 I'll Tak 3BaHMX areHTiB
€IMHOI MillleHi, TOOTO MpernapariB, Iis IKMX CIIpsSIMOBaHa
Ha KOHKPETHUI MOJEKYISIpHUII MeXaHi3M, BUSIBUJIOCS
Hee(EeKTUBHUM.

TepMmin «HeHpONpPOTEKWisA» CJIiJ 3aMiHUTH, OCKIJIbKH
BiH CTaB HEOJAHO3HAYHUM: 3aXHUCT yCi€i HEPBOBO-CYIUH-
HOi OJMHMIII MOKHA HA3BAaTH IepedpaJbHOI0 MUTONPO-
TEKIi€0 a00 mepedponpoTeKicr0. JJoCSrHeHHS YCITiXY B
epeOpPOIIPOTEKIIii, III0 € JOIIOBHEHHSIM OO0 peKaHali3a-
1ii a00 caMOCTIHMM JIiKyBaHHSIM, ITOTPeOyE HOBUX BU-
3HA4YeHb, SIKi BPaXOBYIOTh BaXKJIMBIiCTh Au(epeHIiaTbHOI
BPa3JIMBOCTI HelipoBacKysipHoi onuHuii. Ha itoro mym-
KY, IVTITHAM € 30cepeKeHHs HA IIeHOTPONHNX areHTax,
SIKi 32 TOMOMOTOI0 KiJIbKOX ME€XaHi3MiB Ail0OTb HA MHO-
>KWHHI MillIeHi, CIPUSIOYM 3MEHIIEHHIO BOTHUILIA iIeMil
(Lyden, 2021). INpuknagom dpapmMakoiaoTiyHOTO 3aco0y 3
KOMIUIEKCHUM MexaHizMoM il € Llepedponizun®. Husb-
KOMOJIEKYISIpHi HEUpONeNnTUAN U BiJIbHI aMiHOKHUCIOTHA
B CKJIaJli mpernapary AiloTh MOAiOHO 10 HeHpOTpODiuHMUX
YUHHUKIB, CIIPUSIIOYN HEMPOTpODiuHiit cTUMYJISILLT, Hel-
POMOYJISALIT HEMPOHAIBHOI | CHHANITUYHOI TJIaCTUYHOCTI
Ta MeTabOIYHIN Peryismii; iHriOyIoTh YTBOPEHHS Bilb-
HUX paauKajiB, 3MEHIIYIOTh Helipo3amaleHHs i MOXYTh
MaTH BIUTMB Ha arornTo3 4epe3 ioro eekTop — mporeasy
kanpnain (Muresanu et al., 2016). Llepe6ponizua® mae
MYJBTUMOJAIBHY TUIEMOTPOITHY [il0, 110 3a0e3MevYye He
TIJIBKY HErallHy HeMpoMnpoTeKIlito, ajie i TpUBaly HEMpPO-
pereHepalilo, akTUBYIOUM €HIOreHHi BilMOBiAi B Mmalli-
€HTIB i3 ceplLeBO-CYAMHHUMMU i HelipoiereHepaTUBHUMU
3aXBOPIOBaHHSIMM, 30KpeMa iHcyjabToM (Muresanu et al.,
2019). [Mocunowuyn HelporeHe3 i OJiroaeHIpPOreHe3,
epe6pommisnH® akTuBYE 1LIgX Sonic hedgehog (BUcoko-
KOHCEPBAaTUBHUI HUISIX CUTHAIIHTY Ta MOAYJISIIT maTep-
HyBaHHSI — (hOpMYBaHHSI B IIpo1ieci eMOpiOHaJILHOTO PO3-

[Ina kopecnoxpeHuii: MockoBko Cepriii leTpoBuy, AOKTOP MeAMYHIX HayK, podecop, 3aBidyBay kadeapu HepBoBiX XBOPOO, BiHHILbKWIl HaLioHanbHWil MeavyHMiA yHiBepcuTeT iM. M.I. Muporosa,
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BUTKY Pi3HMX MiATUITiB HEUPOHIB i3 KJIITUH-TTONEPeIHUKIB
y MpaBWJILHOMY ITPOCTOPOBOMY MOPSIAKY), 1110 BUSHAUAE
MOJTIIIIEHHSI HEBPOJIOTiYHUX (YHKUIN ITicast iHCYJIbTY
(Palma et al., 2005). OnHumM i3 mpukianiB € aktusauis Gli-
KOMILIEKCY, 10 BilITOBia€ 3a ekcnpecito nudepeHIinHuX
TeHiB, CIIPUAIOYN MpoliecaM HelipoBimHoBIeHHs (Zhang
et al., 2013). 3gatnicth LlepeOpomniznHy iHIyKyBaTh Heli-
POBIIHOBJICHHS 3yMOBIIIOE 1OT0 €(PEKTUBHICTh Yy MEPiof
peabinitawii micist iHcynbTy. Moro 3acTocoByIOTh Ha 10-
JIaTOK J0 CTaHAAPTHUX ITiIXOMAiB 10 JiKyBaHHS Malli€HTiB
miciast T'II (Muresanu et al., 2019). LlepedponizuH® moxe
MaTy BUpaXXeHilluil BIUIMB Ha HeiipopereHepalliio, Hixk Ha
Heiiponporexiiiio (Brainin, 2018). Moro BUKOPHCTOBYIOTH
IUIST TiKyBaHHS i peabimitanii micist iHcynbry B moHan S50
Kkpainax €sponu it A3zii (Fiani et al., 2021).

KAiHIYHI AOCAIAXKEHHS

EgeKkTnBHICTb

PesynpTaTi HU3KM KIIHIYHMX TOCTIIXEHb Iid-
TBEPAUJIM MYJBTUMOIAJNBHY ¥ TIeiioTpornHy aito [le-
pebpoi3uHy IIOAO0 MOJIMIIeHHS HEBPOJOTiYHOTO
cTaTycy B mali€eHTiB, sKi nmepeHecau ['ll, 3okpema B
KoMOiHalii 3 TPOMOOJIITUUHOIO Tepalli€lo i cTaHaapT-
HOM0 TIporpamoio Helipopeabimitauii. W. Lang et al.
(2013) BuBYanu Oesmneky il ehEeKTUBHICTb MOEIHAH-
Hs anbreruiadu (rt-PA) i3 IlepeOponizuHom y maui-
entiB i3 T'll. ¥V rpymi moemnanus Llepebponizuny 3
rt-PA mpoTu rpynu ruane6o 3Ha4YHO OiJibIe MAlli€EHTIB
MaJIi TIO3UTHBHY BiJIMOBIAb 1100 HEBPOJOTIUHUX pe-
3yabTaTiB npoTaroM 10-meHHOI Tepamii. JocmimkeHHs
D.F. Muresanu et al. (2016) CARS1 3acBigumio no3u-
TUBHUI BIauB llepedponizuHy B KOoMOiHallil 31 cTaH-
JapTHOIO IMporpaMor ¢§izuyHoi peabinmiTalii sSK Ha
¢yHKIIOHANBHI, TaK i Ha 3arajibHi pe3yabTaTu peadii-
Talii micjg iHCYJIBTY Ha paHHix cTaaisix. B oci0, ki oTpu-
myBanu lLlepeGponizun®, yepes 90 nHiB pyxoBa (PYHKIList
BEpPXHiX KiHIIiBOK BiIHOBJIIOBajgacs Kpalie, HiX y TUX,
XTO MpUiiMaB rranedo.

[MpogemoHcTpoBaHo 3Ha4yHy mepesary Ilepe0poJi-
3MHY 100 MOJIMIIEHHs] PAHHbOI PYXOBOI AKTUBHOCTI 32
pe3yJbTaTAMM TECTY Jisl OLiHIOBAHHSA (DYHKIIi BepXHbOI
KinniBku ARAT nopiBHasiHO 3 m1ane6o (Kputepiii Manna —
Yithi 0,71; 95% 1 0663—0679; p < 0,001).

HaitHmk4ay yacToTy cepito3HMX MOOIYHUX MOAil TTOPiB-
HSIHO 3 TUTale0o CIoCcTepiraiu Npyu BUKOPUCTAHHI HABH-
moi no3u Ilepedpoaizuny (50 M), 110 CBiTYKUTH PO TIO-
MipHe 3HMXEHHs criBBigHOImEeHHsT pusukiB (RR = 0,6).
Criocrepiranacsi TeHAEHIiSI 10 MepeBaru BUCOKUX 103
LlepeOpo1i3uHy 111010 BAHUKHEHHS CEpHUO3HUX MOOIYHUX
peakliii Mpu JiKyBaHHI Malli€HTIB 3 illIEeMiYHUM iHCYJIETOM
CepemHbOTO i TSKKOTO CTyreHiB. KoMIuieKcHuii MeTaaHa-
Ji3 minTBepauB npodinb 0e3neku Ilepedponizuny (mopis-
HsAHO 3 mane6o0) A nanienTiB micasa I'II (Strilciuc et al.,
2021).

AOCAIAKEHHS «BAPTICTb — €(PeKTUBHICTb»

E. Walter et al. (2015) mpomeMoHCTpyBau, 110 B Ma-
LI€EHTIB i3 OiarHO30M «TOCTPUIH illleMiYHMI remicdep-
HUI iHCYJIBT», SIKi OTPUMYBaJIM KOMOiHallil0 albTenia3u

i1 LlepebponiznHy, MOBIAOMIISIOCS PO HUXYi BUTPATU
MOPiBHSHO 3 TUMU, XTO TIpUIAMaB Jiuile ajabTeruiasy. Jli-
KyBaHHS i3 3aCTOCYBaHHSIM HEMPOIPOTEKTOPIB CITPUSIE
3HUKEHHIO BUTPAT, MOB’SI3aHUX i3 MOTJISI0M TalliEHTIB
i3 I'll. Takux mocnimxeHb Hebarato, MpoTe € IijacTa-
B CTBEPIXYBaTH, 10 LlepeGpomi3suH® — eKOHOMIYHO
e(eKTUBHUU i Ma€e MOTEeHIIial A 3MEHIIeHHS eKOHO-
MIYHOTO TATaps HalliOHAJIbHUX OIOMXKETIiB K JIJIST CTaH-
JIapTHOTO JIiKyBaHHS MAaIli€HTIB 3 iHCYJIBTOM Pi3HOTO CTY-
MeHs TSKKOCTI, Tak i 411 KOMOiHyBaHHS 3 iHINUMU dap-
MaKOJIOTIYUHUMMU 3aco0amu (3 ajibTeI1a3010) y KpaiHax i3
pi3HUMU TUIIaMK MeauuHoro ctpaxyBaHHs (Kulikov and
Abdrashitova, 2015; Kulikov et al., 2015; Walter et al.,
2015; EOHSP, 2018).

Llepe6pOoAi3nH Y KAIHIYHUX HOCTOHOBOX

3rigHo 3 HU3KO0I0 HacTaHoB LlepebposnizuH® 3acToco-
BYIOTb Y TOCTpIiii i XpOHiuHi# (hazax iHCYJIbTY, a TAKOX JJIsI
MOCTIHCYJIBTHOT peabimitarii (Strilciuc et al., 2021). Ile-
peopo.aisuH® pekomenaoBano B KaHaacbkomy HayKoBO
0OI'DYHTOBAHOMY OIJIS/i TOKA30BHX JAHUX LIOI0 METOMIB
peaodimitauii micaa incyapty (EBRSR, 2020) nas 3acro-
CyBaHHA B peadiiTanii BepXHbOi KiHIIBKH 3 reMiIlierielo.
OuiHiowoun e(eKTUBHICTb METO/IIB BiITHOBJICHHS (DYHKILii
BEPXHbOI KiHLIBKU MPU reMiruieriyHii popmi ypaxeHHs,
aBTOPM 3a3HAYWJIM, 1110 JJIs1 (papMakoTeparii BUKOPUCTO-
BYIOTh aHTUIICTIPECAHTH, TIETITUIHN I OOTYIiHIYHU TOKCHH,
aJjie HaltyacTille — TpernapaTy rpyIy MeNTHIiB, HAPUKIIA]
Liepe6poaizun®. IneTbes npo no3utusHy poss Llepedpouri-
3UHY B MOJiinmeHHi pyxoBoi (ynkmnii (piBeHb 10Ka30BoC-
Ti 1A), CIpUTHOCTI Ta BIIEBHEHOCTi B cO0i mamieHTIB mi
4ac MOBCAKAEHHOI HisiibHOCTI (piBeHb J0Ka30BoCTi 1B)
(Teasell et al., 2020). B onoBneniit HactaHoBi Himerbkoro
ToBapucTBa HelipopeabiniTauii (DGNR, 2020) mono pea-
Oiriranii mapernyHoi BepxHbol KiHuisku Ilepedpoizun®
PEKOMEH/IOBAHO AK YacTHHY (hapMaKoJoriuHoi peaodii-
Talii B MAIIEHTIB MiCJIs IHCYAbTY 3 Ypa:KeHHSAM BEPXHbOI
KiHIIBKM i MOPYIIEHHSM MOTOPHKH 3 TOYATKOM JIIKyBaHHS
npoTsroM nepmux 24—72 rox micjs iHCYJIBTY i BIPOAOBK
21 aug B/B (Platz et al., 2020). HacranoBu €BporieiicbKol
akazemii HeBposorii (EAN, 2021) i €Bponeiicbkoi (enepa-
il HeipopeabiniTauiitnux ToBapuctB (EFNR, 2021) mono
¢apMaKoIOTiYHOI MIATPUMMKU ITiJ Yac paHHbLOI PyXOBOI
peabimiTaliii mMicasl TOCTPOro ilIeMiYHOrO iHCYJIBTY PEeKO-
MEHIYIOTh BUKOPUCTOBYBATH ABa (papMaKoJIOriuHi 3acodu,
a came llepe6Gponizun® i uuranonpam. Ilepedpomizun® y
n03i 30 msi/nody B/B npotsrom moHaiivenue 10 xHiB pe-
KOMEHI0BAHO /i PAHHBOI MOTOPHOI HeiipopeaOimiTamii
MANIEHTIB MicJIs IHCYJABTY CepeHbOro i TSIKKOIO CTyme-
HiB. PexomeHpalis momo 3actocyBaHHs Llepebponizuny
€ HAMCWJIBHIIIOK 3 YCiX MOXJIMBUX 3aBASIKWA CUCTEMI ITiJI-
tBepmKkeHHsI GRADE (MmeTon olliHIoOBaHHS SIKOCTI 10Ka3iB
i BiporigHoCTi pe3ybrariB). KiiHiyHe 0O0TrpyHTYBaHHS CBifIl-
YUTh, 110 3acTOCyBaHH: LlepeOponi3uHy € eKBiBaIeHTHUM
nmokasaM i pekomeHmauisM AHA (knac pexkomennaii 11)
(Beghi et al., 2021). Lepebponizuu® BHeceHO 10 YHi(Di-
KOBAHOTO KJIiHIYHOTO IPOTOKOJIY IIEPBUHHOI, BTOPMHHOL
(creniaizoBaHoOl), TPETUHHOI (BUCOKOCTIEIiali30BaHO1) Ta
naniaTuBHoi Meau4Hoi nornomoru (YKIIM/I) «deMmeHi1tis»,
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3arBepmkeHoro 2016 p., i KmiHiuHux pekoMeHalii 3 Ha-
JMaHHS MEIUYHOI TOTIOMOTH MalliEHTaM i3 HEBPOJIOTIYHUMM,
MNCUXIYHUMMU # TOBEIiHKOBUMM poO3J1aJaMM, sIKi 3aTBep-
IKeHi Acolliallielo HeBpOJIOTiB, TICUXIiaTpiB Ta HAPKOJIOTIB
2021 poky: «3actocyBaHHs Llepedponizuny 30 mi/n00y B/B
sIKOMoOTa MBHUAIIe (Big 24—72 ToI MiCIsI iHCYIIBTY) i, SKIIO
I0Ope MepeHOCUTHCS, IIPOTIATOM 21 THSI 1OAaTKOBO 10 peadi-
Jitanii (kaac pekomeHaalii Ib; piBeHb qoka3oBocTi B-NR)».

BucHoBKMU

Yepes BUCOKY YaCTOTY i HecnpusATaAuBuil mporunos I'll
SKMTTEBO BAXJIMBUM € 3aCTOCYBaHHS €(PEKTUBHUX JIiKiB, SIKi
MalOTh €HJOT€HHY aKTUBHICTb, JUIs ITOJIITLLEHHS HEBPOJIO-
TYHMX 1 KOTHITUBHUX (PYyHKLIN. MyabTUMoaaibHa i Tuie-
lotponiHa ais LlepeOponizunHy 3abe3nedyye HEHpPONpOTeK-
ito i TpuBany pereHepaitito (Muresanu et al., 2019). Jlns

BBefeHHs LlepeOpoizuHy He icHye 0OMeXeHb Yy yaci, BiH
Mae BUCOKUI Mpodiib 6e3neku i 100pe NepeHOCUThCs Ma-
HieHTaMu. € HU3Ka KJIiHIYHKUX J0Ka3iB, 1110 [lepedpomiznu®
3aXUIIA€ MO30K BiJI BIUIMBY illIEMiYHOTO KacKamy i MmiaTpu-
MYE BECh IMpOLIeC peopraHizallii HepoHiB, POOISTYN 3HAY-
HUII BHECOK B apceHas (papMaKoJIOTiYHUX Ipernaparis,
SIKi 3aCTOCOBYIOTH IPU JIIKYBaHHI 11 BiTHOBJICHHI ITalli€H-
TiB 3 iHcyabsToM (Muresanu et al., 2019; Muresanu, 2007;
Brainin, 2018). [lomoBHeHH: i cucTeMaTH3allis CyKyITHOCTi
nokasiB edekTuBHOCTI LlepedpotizuHy npu ileMivHOMY
IHCYJIBTi Aa€ 3MOTY BAOCKOHAJIIOBAaTU peKOMEHALlil 111010
3aCTOCYBaHHS IpenapaTty B KiIiHiuHii npakruui (Teasell
et al., 2020; Platz et al., 2020; Beghi et al., 2021).

YnepLue HagpykoBaHO
B raseri «3a0p0B’a Ykpainn» M
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NPAKTHKYIOYOMY HEBPO/OI'Y
TO PRACTICING NEUROLOGIST

MapueHkoBcbkmi I.A., MapueHkosckka 1.1, MakapeHko I.B., Bawierko O.C.
AY «HCTUTYT NCuxiaTpii, CyAOBO-NICUXIATOUYHOT eKCrepTnam TQ MOHITOPUHIY HOPKOTUKIB MO3 YkpQiHn»,

M. Kuis, YkpaiHa

AenpecuBHi T TPUBOXXHI PO3ACAU
npu eninencii

Pestome. Hasedeni ¢ ananimuunomy o2andi pezyasbmamu ceiouamo npo nowrupenicms 0enpecusHux i mpu-
80JCcHUX po3aadie y dopocaux i dimeli pizHoeo giky. binvuie Hide mpemuna nogHoNiMHIX nayienmie 3 eninen-
ciero cmpaxcoaroms 8i0 3HA4H020 NOPYULEHHS C8020 eMOyiin0e0 6aaconoayuys. Koxcna wemeepma dumuna
3 eninenciero cmpasicoae 6id denpecii i/abo mpugoeu. Bucokuii piseHs cynymuix denpecusHux i mpueoiCHUX
posnadie npu eninencii y dimeil nodioruil 00 6UcoKoi KoMOpOIOHOCMI 3 IHUUMU XPOHIMHUMU 3AX680PHEAHHS -
MU 8 nediampuuHiii npakmuyi, 30Kpema O6poHxXiarbHO acmmor, atepeieio, miepennro. Huska docaioncerns
6Ka3y€ Ha 06oOHanpasaery Kopeasauiro eninencii ma denpecii. Pezyabmamu Hellpogizyanizauiiinux 00caiodiceHs
0CMAaHHb020 Decamupivus 6CMAHOBUNU HeUPoOionoeiuHI 6IOMIHHOCMI peKypeHmHUX denpeciil i denpeciii npu
eninencii. IcHyrOmb uCAeHH] NOSICHEHHS MOJICAUBO20 B3AEMO38 I3KY MIdIC 0enpecusHUMU/MPUBOICHUMU PO3-
aadamu ma eninenciero. Menedyucmenm denpeciii i mpusoeu 6 dimeil 3 eninenciero 3a1exicHo 8id cmyneHs
msvucKocmi nepedbavac 3acmocy8ants 6UUIKY8aAbHOI cmpameeii (cnocmepedcenHs), 0peanizayiro coyiaibHoi
niompumku, npogedeHHs: KOPOMKUX NCUXOCOUIANbHUX BMPYHAHb, KOCHIMUBHO-N08e0iHK080I mepanii, mMic-
ocobucmicHoi ncuxomepanii, onmumizayiro npomuenitenmu4Hoi mepanii, NiKy8aHHsS aHmMuUoenpecanmamil.
Onucana azpasayis cumnmomie denpecii i mpugoau npu NPULOMI NPOMUEnitenMUYHUX NIKAPCOKUX 3ac00i6
nepuioi eenepauii. Sk mepanis eubopy pozeasdaromscs npomuenitenmu4ti npenapamu 3 MuUMocmaodinizyio-
YuMU 8AACMUBOCMAMU, 30KPEMa AAMOMPUOIICUH § coai 8arbnpoesoi kucaiomu. Egexmusnicms anmudenpe-
canmie 6 AiKyeanHi nediampuurux denpeciii npu eninencii Hegidoma, maka mepanis moxjce npu3eooumu 0o
nocunenHs cydom i nobiuHux eghekmis uepes 63aemModito 3 NPOMuenitenMUYHUMU AIKAPCbKUMU 3aAC00aMU.
s nediampuunoi npaxkmuxu FDA ma EMA pexomendosani ghayokcemun, cepmpanin, ecyuumanronpam, oy-
NOKCEeMUH, Wo MArmb HU3bKUL pU3UK NOOIMHUX edheKmia.

Ki104oBi ci0Ba: eninencis; denpecusni it mpueocki pozaadu; npomuenitenmu4na mepanis; mumoanaien-
muyHa mepanis

Eminencisa — momwupeHnii HEBPOJOTIYHUI pO3JIal,
XapaKTepHOIO 03HAKOIO SIKOTO € panToBi CyIOMHi i/abo
0e3CyIOMHI Hallaau, 110 MOBTOPIOIOTHCS, 3yMOBJIEHI Ma-
TOJIOTiYHOIO Oi0eNeKTPUYHOIO aKTUBHICTIO HEHPOHIB
TrOJJOBHOro MO3KYy i (peHOMeHaMu ii reHepamizamii [1].
EninentuyHi Hamaau, K NpaBUIO, PiAKiCHI, 3 PiYHOIO
yacToTor npuban3Ho 0,3 %o 1jis BIieplle AiarHOCTOBA-
Hux i 0,55 %o — 11 HECUMIITOMAaTUYHUX erijenciii [2].
Henpecii € HailyacTiIUM KOMOPOITHUM TICUXIYHUM PO3-

JIaIoM TIpU eIijierncii, 1o Moxe OyTH AiarHOCTOBaHUM
MPUOJU3HO B OAHIEI TPETUHU XBOPUX IIPOTSATOM XKUTTS.
HasiBHicTh KOMOpPOiAHOI Aempecii mpu emijiencii 3HaYHO
MOTIPIIYE SAKICTh XUTTSI MalieHTiB [3].

[enpecuBHi po3iaay € HAWOUIbII MOLIMPEHUMU TICH-
XiYHUMU pO3JIalaMU i B 3arajbHiil momyssiuii. Bonu Mo-
KyTh OyTH miarHocToBaHi B 14,1% XiHoK i 14,8 % 4010BiKiB
[4]. [TommpeHicTh AEMPECUBHOTO PO3Jaay B IUTAUiil T10-
IyJIsILii KOJIMBAETHCS, 3a Pi3HUMM OLliHKaMu, Big 1 1o 2 %
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y TIpenyoepTaTHOMY Billi if CTAHOBUTD MoHan 5 % y mimmiT-
koBoMy Billi. [TommpeHicTe quctumii (XpoHiuHOTO adek-
TUBHOTO PO3JIajy, 110 3a JAiarHOCTUYHUMU KPUTEPiSIMU He
JOCSITA€ TSKKOCTI IeTipecii) y nmpemnybepTaTHOMY Billi cTa-
HOBUTH 1—2 %, y mimmiTkoBoMy Billi — 2—8 %. 3a pe3yb-
TaTaMU IIPOCIIEKTUBHUX AOCIIIKeHb, 12 % niBuatok i 7 %
XJIOITYMKIB BiKOM 10 16 pOKiB MaloTh I€MPECUBHUIL PO3JIal
Y SIKMICH TIepioa Yyacy MPOTSATroM OOPOCTiIIaHHs (CyKyITHa
MHOIIMPEHICTD) [4].

V naui€eHTiB 3 eMniiencielo MOPiBHSIHO i3 3arajabHOIO MO-
MyJISILi€0 AeNpecii 1iarHOCTYIOThCs y 2,8 pa3a yacrilie — y
23 % maitieHTiB. AbEKTUBHI TMTOPYIIICHHS Y XBOPUX Ha eITi-
JIETICiI0 MOXYTb OYTH MpeikTaabHUMU (23 %), iKTaTbHUMU
(46 %), intepikranpanmu (43 %) i mocrikraapHUME (10—
42 %). BoHu 6yBaroTh i30;1TbOBAHMMMU (TTi30/1 AeTIpecii), aie
YacTillle CITOCTePIraloThCs B CTPYKTYPI MOJTIMOPGHUX TICH~
XiYHMX TTOPYIIEHb [5].

IloxsiiiHa miarHOCTHMKA emiJiencii i aermpecii Kopemioe 3
BUIIMM PU3MKOM EIUIENTUYHUX HaIlaliB i HeemienTruy-
HUX MapokcusmiB [6—8]. Huska mocmimkeHb BKa3ye Ha
HasIBHICTb JBOHAIPaBJIEHOI KOpeJsLlii eniierncii i genpe-
ciit [7]. 3apeecTpoBaHa MOLIMPEHICTh AETTPECUBHUX PO3-
JIaJiB y TALi€HTIB 3 eIijieTnicieo KoJmBaeThes Bin 10,7 mo
44 % i moxe nocsratu 54 % nipu pedpakTepHiii eminerncii
[6, 9]. [TommpeHicTh emisierncii mpu Aempecisx JocimkeHa
ripure.

IMpuoauszno 0,53 % niteit y CIIIA Bikom 5—17 pokiB
CTpaxXnaloTh Bif emizerncii. KoxHa yeTBepTa AUTUHA 3 €ITi-
JIETICi€I0 CTpaxaa€ Bin memnpecii i/a6o Tpusoru. Lleit Bu-
COKMIi piBeHb CYMYTHIX 3aXBOPIOBaHb MOXHA MOPIBHSITH 3
TaKUM B JiTeii 3 KOMOPOIAHICTIO 3 iHITMMU XPOHIYHUMU 3a-
XBOPIOBaHHSIMU. [10Ka3HUK MOIMPEHOCTI KIIIHIYHO 3HAYY-
11101 JIeTPecii/TpUBOTM MPHU eMisIencii iCTOTHO He Bifpi3HsI-
€ThCS Bill MOKA3HUKIB y AiTeli 3 actmoro (16,5 %), aneprieio
(21,6 %), ane € 3HAYHO HUKYMUM, HiX Y IiTeil 3 MirpeHHIO
(43,2 %) [10].

3a pe3yabTaTaMM HalliOHAJIBHOTO JOCTIMKEeHHS TiTeH 3
eninerncieto y CIIIA BcTaHOBIIEHO, 10 JiTH 3 HU3BKUM J10-
Xo10M (He3aJlleXXHO Bil pacu) i niTu, 4yui moTpedu B crie-
LiajizoBaHit 1OIOMO3i He OyJIM 3aI0BOJIEHI (OPiBHSIHO 3
TUMU, YUi NOTpeOu OyJIv 3a0BOJICHI ), YacTillle cTpaXKaaiu
Bin nemnpecii. YopHoOIIKipi AiTH 3 HU3LKHUM JOXOAOM OyJIu
MEHII CXWJIbHI 10 MaHidecTallii TPUBOXHUX PO3JIaliB, HixX
Oini giTn 3 BUCOKUM 10xon0oM. CTaTh, BiK i TSXKKIiCTb €ITi-
JIeTICil 3a pe3yJbraTaMu JOCHTIIKEHHs He MPOAEMOHCTPY-
BaJIM 3HAYYIIOTO 3B’SI3KYy 3 HASBHICTIO YK BiICYTHICTIO [Ie-
npecii abo Tpusoru [10].

AdeKTUBHI MOpYIIeHHs, 110 MepeAyloTh HamaaaMm
(emizonu I oKpeMi CUMITOMHU Aempecii, TpuBoru, ¢o-
0ii, nucdopii), YacTo MOEAHYIOTHCS 3 TilePKiHETUUHM -
MM CUMIITOMOKOMILIeKCaMU (MOPYIIEHHSIM aKTUBHOCTI
i1 yBaru, CTOMJIIOBAHICTIO, OPATiBIMBICTIO, 3HUKEHHSIM
Mpane3aaTHOCT), TTOPYIIEHHIMU BiT4yTTsI i CIIPUAHST-
TS (COMaTOCEHCOPHUMU, 30POBUMU, CIYXOBUMU, HIO-
XOBUMHU, CMaKOBUMMU, TMOJICEHCOPHUMU (HEHOMEHAMU
JIeTepcoHati3alii-aepeanisaiii, ICUXOCEHCOPHUMM PO3-
namamu). Cepen iHIIOro ONMcaHi aypu 3 MapoKCU3MaMu
TPUBOTHU (IMaHIYHMMHU aTakaMM), €Ili30JaMM IICUXOMAe-
JIIYHOTO CHPUMHSATTS HABKOJMIIHBOTO CEpeloBUIlA Ta

€KCTaTUYHUM aheKTOM, MPOIPOMATbHUM OUCGHOPIYHUM
posnanoM. IkranbHi adeKTUBHI MOPYLICHHS pO3TJsiaa-
I0ThCSI SIK CKJIAMOBI KJIIHIYHOTO (DEHOTUTTY eMiIeNITUYHNX
HanafiB. [HTepikTaabHi 1enpecuBHi il TPUBOXHI po3iaau
(iHTepikTanbHi n1MchOPUYHI po3iaan Ta aJbTepHATUBHI
a(eKTUBHO-COMAaTO(GOPMHI CUHAPOMI) BUHUKAIOTh MixX
HaItagaMHu i He 3aj1eXaTh Big Hux. 3a mpono3uiicio Komi-
cii 3 icuxo6iogorii eminencii ILAE (2007) 3anmponoHoBaHO
BUIIISATU iHTEPiKTaJbHY €MiJICNTUYHY CollialbHy (obilo,
IHTEPIKTAIbHUM eMiJIeNTUYHUM aHiYHUI po3iai, iHTep-
iKTaJTbHUI 00CECHMBHO-KOMIYJIbCUBHUU pO3aa, iHTepP-
IKTAJIbHUI TeHepali3oBaHUN TPUBOXHUMN po3nad. Y MixX-
HaItaJHOMY Iepiofli B IAIli€HTIB 3 eIrijieTicieio adheKTUBHI
nopyleHHs1 (peKypeHTHi, OimosisipHi aemnpecii, 3MimaHi
aeKTUBHI €I1i3011) MOXYTh OyTHU IIPOSIBAMU PEKYPEHT-
HOTO AEMPECUBHOIO i OIMOISIPHOTO po3JaniB. BuminsgioTs
TaKOX MOCTIKTaJIbHY TPUBOTY i I€TIpecilo, sIKi BAHUKAIOThb
MPOTSroM 72 roguH micias Hamamis [11, 12].

IcHYIOTh YMCIIEHHI MOSICHEHHS MOXJIMBOTO B3a€EMO-
3B’SI13KY MiX JeNMpPecUBHUMU/TPUBOKHUMU PO3afaMU Ta
emninerniciero [13, 14]:

1. lenipecuBHi/TpUBOXHI pO3J1ay Ta EILJIETICis MOXYTh
HE MaTu MPUYMHHO-HACJIiITKOBOTO B3aEMO3B’SI3KY, ETMHOTO
eTionaToreHesy.

2. enpecuBHi/TPUBOXHI PO3JIal MOXYTb OyTH 3y-
MOBJICHI IICHXiYHOIO TpaBMaTM3alli€lo, 30iIbIIeHHSIM
IICUXOCOLiaJbHUX MpoOJieM (CTUrMaTHU3alli€lo, 3He-
LIiIHeHHSIM, 3MiHOIO CIIOCOOY XHUTTS), 3yMOBJIEHUX Adia-
THOCTMKOIO €MiJIeNncii, MOsIBOIO €IMiJIENTUYHUX HamamiB.
JiTh 3 TSIXKKOKYpaOeJbHOIO €MiJIeTICiEl0 MalOTh OiIbIILY
Bpa3JIMBICTh 10 TpaBMaTHU3allil, YyTJIUBICTh 10 TpaBMa-
TUYHUX (PaKTOPIB Mg yac KOPOHABIpyCHOIO JIOKIAYHY i
BiliHU B YKpaiHi.

3. [NoBTOpIOBaHi emienTUYHI Hamaad MOXYTb MpU-
3BOIUTH OO HEMPOOiOJOTiYHOTO YIIKOMKEHHS MO3KY, Ha-
MPUKJIIAJ PO3BUTKY ME3iaIbHOTO CKJIEPO3Y, 0e3MocepeIHbO
301IBIIYIOYM PU3UK PO3BUTKY IICUXiYHUX po3naniB. [leBHa
JIOKaJli3allisl emiJIeNTUYHOIO BOTHUILIA MOXe OyTH Mepery-
MOBOIO BUHUKHEHHSI apeKTUBHUX/TPUBOXHHUX PO3NAIiB,
HanpuKiIan, pu (oKaabHiil CKpOHEBill emiyencii.

4. IcuxiyHi posnanu, JiKapchKi 3aco0U, 1110 BUKOPUC-
TOBYIOTBCSI JUTS 1X JIIKYBaHHSI, MOXYTb 3MiHIOBaTU HEWpo-
TPaAHCMITEPHI CUCTEMU MO3KY, ITiIBUIILYBaTH BPA3JIMBICTh
MO3KY 1110710 MaHicdecTallii ermijerncii.

5. SIx eminericis, Tak i IICUXiYHI po3Iagyd MOXYTh OyTH
YaCTUHOIO (DEHOTHUITY IIEBHOTO T€HETUIHOTO IToIiMopdizMy
(ripu eH1Ie(panonaTisIX pO3BUTKY — E€MUIEeNTUYHUX eHlleda-
JIOMaTisIX), MOXYTh OyTU MOB’sI3aHi 3 aHOMAaJTisSIMUA PO3BU-
TKY MO3KY, iOro HepOTpaHCMITEPHUX CUCTEM, KipKOBUMM
TIACTEHE3ISIMU.

SAHbXyH fH i criBaBT. 32 pe3yJbTaTaMu MeTaaHai3y S1
KPOCCEKIIIHOTO JOCIIIKEHHS 3 po3MipaMy BUOIpOK Bif
36 1o 1763 oci6 BU3HAUYMIK (HDAKTOPU PUBUKY PO3BHUTKY
JIeTIpeciii npu enijerncii y gopociaux. 3Hauymmmu GhakTo-
paMu, IOB’SI3aHMMU 3 MiABUINEHUM PU3MUKOM IeIIpecii,
OyJIY IMOXWJINIA BiK, 3KiHOYA CTaTh, HU3bKUU piBEHb OCBITH,
BiZICYTHICTb POOOTHU, 3aCTOCYBAaHHS MPOTUEITIIENITUIHUX
Jnikapcbkux 3aco0iB (ITEJI3) paHHix reHepalliii, moJire-
parisi, HoHKoMIIaeHTHicTh mono IMEJI3, cturmaTtusaiisi,
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BUCOKUI piBeHb TPUBOXKHOCTI, AEMPECUBHI 1 TPUBOXHI
po3snaau B cimeliHil icropii. Koportiia TpusaiicTts nepediry
3 HEKOHTPOJIbOBAaHUMU HarmajaMu Oysia MoB’si3aHa 3 HUX-
YUM PUBMKOM JICTIPECii, TOMi SIK CiIMEWHMIA CTaH, piBeHb J0-
CTaTKYy, BiK MTOYATKy HaIlaJiB i JOCITHEHHSI KOHTPOJIIO HaJl
HamagaM¥ He 30LIbIIyBaM pU3WK MaHidecTallii mempecii
MIPOTSITOM ITOAAIBIIOrO XUTTS [15].

Pesynbratu HelipoBisyaizaliiiHUX TOCTIIKEHb OCTaH-
HbBOTO AECITUPiUUs JO3BOJJMUIN BCTAHOBUTU Helipo0iosio-
TiYHi BiIMiHHOCTI AeNpeCUBHUX PO3JIaiB i AeTpeciit mpu
eniyierncii.

B ogHOMY i3 ccTeMaTUYHUX OMISAIB [ 16] mpoaHatizo-
BaHi pe3yJbrat 44 nociimKkeHb: 21 — 3 BUKOPUCTaHHIM
CTPYKTYpHOI, 9 — (yHKIioHaNbHOI, 14 — hapmakoMe-
TaboivyHOI HelipoBi3yaizalii. Maliike BCi JOCIIIKEHHS
OyJIM TIpUCBSYCHI CKpOHeBil emisernicii. [latrepHu 3miH y
TiIMOKaMITi 1 MiIKipKOBUX CTPYKTYpax y XBOPHUX 3 IeTpe-
CisIMM TIpU CKpOHEBill emijiencii BiApi3HIIOTHCS Bil TUX,
Ipo SIKi MOBiZOMJISLIOCS IIpU AeMpecisx 0e3 emiserncii.
BcraHoBieHa kopensiisg Mik CMMITOMaMM AeTpecii npu
enijerncii i AMchyHKII€I0 CKPOHEBUX 1 JIMOIYHUX CTPYK-
TYp MPOTUJIEXKHOI JIOKaJTi3allil eMiJeNTUYHOTO BOTHUIIA
miBKyJi MO3Ky. Taki 3MiHM Oy/M 3HAUYILIO BUPaKeHi P
NeTIpecisix, siki pO3BUHYJIMCS B TMALIEHTIB 3 €MiJerNncielo
micis HellpoXipypriuHux omnepaiiiii. [Ipu pesucTreHTHUX
IeTIpecisiX, pe3uCTeHTHIN CKPOHEBIl eITiIerIcii, ermiterncii
3 JempecisiMU TepaneBTUYHUI edeKT (y HU3L BUMAIKIB)
MOXe OyTH HOCSTHYTUI ITiCJIsI CeJIEKTUBHOI aMUTIaleK-
ToMii i rimokamriekToMii. [1pu XpoHIYHUX, PE3UCTEHTHUX
JIo Tepallii Aenpecisx y mauieHTiB 0e3 emijencii, mpu pe-
3UCTEHTHIl 10 Teparii emijencii criocTepiraavcs mNomioHi
IUCOYHKILT, OrmMcaHi TOCTiAHUKAMU SIK O3HAKW Me3iallb-
HOTO CKJIEPO3Y.

B iHmIomy cucremMatuyHOMY OIS MpOaHa i30BaHi
pe3yabTaTi HeipodiszionoriyHuX aocaigkeHb (MarHiTo-
eHnedanorpadii) Ta iHIIUX METOMIB CTPYKTYPHO-DYHK-
LioHAJBHOI HellpoBi3yai3allii IIpy CKpOHEeBiil emiiencii
i nenpecisx [17]. [Ipu iHTepikTadbHill TPUBO3i i iHTEp-
iKTabHUX (POOiIX OMMCAHO CXOXE MiABUILEHHS (BYyHKITi-
OHaJIbHO1 aKTMBHOCTI BEHTpOMe/iajJbHOI NpehpoHTaTb-
HOI KOpH, 110 IOIIMPIOBajacsl Ha MUTIAJeNoaiOHe Tilo.
[1pu moBTOPIOBaHMX MaHIYHMX aTaKax, Haraaax TPUBOTH,
acoliiloBaHMX 31 CKPOHEBUMMU EIJIENTUYHUMU Harajaa-
MM, CTIOCTEepirajucs noaioHi 3MiHM B MUTAAIETIONIOHOMY
TiJIi ¥ MpUIErioMy 10 HbOIO CKYMYEeHHI HEMpPOHiB, Tak
3BaHOMY SIIIpi JIOXKa TePMiHAJIbHOI CMYXKU. AKTHBALIis
LIUX CTPYKTYP CYNPOBOAXYBajsacs KJIiHIYHUMU O3HAKa-
MU MaHIYHOI aTaKu: CePLUEeOUTTSIM, MITIMBICTIO, MOBEIiH-
KO0 YHMKaHHs. 3a pe3yJbTraTaMu AOCJiIXXEeHb OIMCaHO
npollec HaBYaHHSI Ha CTPYKTYpHO-HeipodizioaoriuHo-
My PiBHi IpU reHepalidoBaHill iHTepiKTaJabHill TPUBO3i,
MOB’sI3aHUH i3 TTOLIMPEHHSIM 30yIKEHHSI BiJl MUTAAJICIIO-
MiOHOTO Tijla 10 LIEHTPiB CTOBOYpa MO3KY, BiIMOBiTaTbHUX
3a IepepaxoBaHi peaxilii.

I1pu reHepaizoBaHiii iHTepiKTaIbHill TPUBO3i OIICAHO
Mpoliec HaBUYaHHSI, Y IKOMY OepyTb y4acTh TiMoKaMII i 10p-
coJjlaTepajibHa npedpoHTaibHa Kopa. PopMyBaHHS i30-
JIbOBAHUX i colliaabHuX (PoOili MOB’SI3yI0Th 3 MOLIUPEHHSIM
30yIXKEHHs Bill MUIIaaenoaiOHoOro Tijia A0 BiIIiIiB Iepe-

JIHLOTO MO3KY, 1110 BILIMBA€ HA MOTHUBALLilO, MPUAHSTTS Pi-
IIeHb i BUAIJIEHHS 3HAYYIIUX MOAPa3HUKIB.

JlikyBaHHS nemnpecii pu HEBPOJOTIYHUX po3jamax
Ta emniJierncii TpaJAuiliiiHO BKJIIOYA€E OTITUMi3allilo MPOTH-
enijentu4yHoi Teparii (3actocyBanHs [TEJI3) [13, 18].
Sk mepiry JiHiIO Tepamii genpeciii i TPUBOXHUX pO3ja-
IIiB IIPH eIIiJIeTICcil po3IIsnaloTh TepalleBTUIHI CTpaTerii,
pEeKOMEHIOBaHi K Meplia JiHis JiKyBaHHS IJIs malli-
€HTIB 3 BiINOBiAHUMU aPEKTUBHUMU U TPUBOXKHUMU
posnanamu.

[TEJI3 MoXyTb MOKpallyBaTd CUMITOMU Jenpecii Ta
TPMBOTU, MOXYTh BUKJIMKATU iX arpabauitro. OmnucaHa
arpasaillisi CHMIITOMIB JIeTIpecii Ta TPUBOTH TIpU TIpUAOMi
ITEJI3 nepmioi reHepatiii (penodapoiTany [19], mpuminony
[20]). 3a pesynabraramu MOPiBHSJIBHOTO MOCTiIKEHHS [i-
Tel 3 eliJienicielo, sKi mpuiiManu peHobapbiTan i Kapba-
Ma3eIliH, MOPiBHIOBAIM YacTOTY OialrHOCTUKM Aempeciii,
BiIMIHHOCTI OyJM 3HAUYyIIMMU TUIBKU B IiTeH, SIKi Maau
nenpecii B ciMeiiHill icTopii, i AiTeil, sIKi MepexXuin TSKKi
TICUXOTPaBMYIOUi Moii B MUHYJIOMY. [1pu NiKyBaHHI TakUx
niteii heHoOapOiTasioM nenpecist Oyjaa giarHOCTOBaHA B
40 %, xapbamaserninoM — y 4 % niteit; cyiuuaaabHU py-
3UK y AiTeit, s1Ki oTpuMyBaiu ¢peHobapOiTan, OyB 3HAUHO
BUIIMM TTOPIiBHSIHO 3 JiTbMU, SIKi OTPUMYBAJIM JIIKyBaHHSI
Kapbamasemninom [19].

YV naMoTpUIKMHY 3a pe3ysibTaTaMu Tiaiedo-KOHT-
POJBOBAHUX IOCIIIXXKEHb BCTAHOBJIEHI TUMOCTAO0LIi3yI0Ui
BJIACTUBOCTI, 30KpeMa, JOoBedeHa TepaneBTUYHA e(heK-
TUBHICTb JIiKapChbKOT0 3aC00y IpU MOHOTEeparlii HETSIKKMX
OIMONSAPHUX i PEeKYPEeHTHUX nemnpeciit [21—24] ta iHmmx
MOBEIIHKOBUX i TICUXIYHUX PO3JIaJliB, OB’ SI3aHUX 3 €MO-
LiitHoIO nucperyJsiieto [25]. 3a Mexxamu odilliiiHUX peKo-
MEH/ALlill TaMOTPUIXKUH YacCTO 3aCTOCOBYETHCS JUISI JIiKY-
BaHHSI MTOBEIiHKOBUX TMOPYIIeHb, TAKMX SIK IPaTiBIUBICTD,
IMITYJIbCUBHICTb, THiBJIMBICTb 3 aTPECi€l0 Ta aBTOArpeci€elo i
pyIiHiBHOIO MMOBeAiHKoI0. Omy0IiKoBaHi pe3yabTaTu YnC-
JIEHHUX KOHTPOJIbOBAHUX AOCJIIKEHb 3aCTOCYBAHHS Jia-
MOTPUJIKMHY TIpU TTOBEIiHKOBUX po3j1aaax IpHU eIriyencii,
eniJeNTUYHUX eHliedasonaTisx, IepBa3suBHUX po3jagax
PO3BUTKY (po3/1agax ayTUCTUYHOIO CIIEKTPa), IPU PiZHUX
BapiaHTaX eMOLIIMHOI AUCPETYJISLIl TPU OiMoJIsIpHOMY, Ti-
nepKiHeTUYHOMY (3 AeiMTOM yBaru Ta rinepakTUBHIC-
TI0), OpPraHiuYHOMY IM30HTOTEHE3i, IPU MEKOBOMY OCO-
OucTiCHOMY po3Jai, TpU IesIKUX BapiaHTaX reHeTUYHOTO
nojaiMopdizmy [26].

Okckap0ba3eITiH MOKe TTOKpaIlyBaT CUMITTOMU JeTIpecii
(muctrmii) ipu pokabHii emiiencii [27]. I1peradanin moxe
BUKJIMKATU PEIyKIlil0 TPMBOXHUX PO3JIaiB, ajie TIpyu TPH-
BaJIOMY BUKOPUCTaHHI y BUCOKHUX J03aX MOXE BUKJIMKATH
efdopito i 3aIeXXHICTb Bil Jlikapcbkoro 3acody [28, 29]. Jle-
Betupatietam [30], Tiarabix i Toripamar [31] He BUKJIMKAIOTh
arpasallii IEMPEeCUBHUX i TPUBOKXHMX PO3JNALIiB, ajle MOXYTh
TTOCWJTIOBATH TiMEPaKTUBHICTb Ta iIMITYJIbCUBHICTh IPU KOMOP-
OimHOCTI enisierncii 3 po3anaom nedilnTy yBaru i rinepakTuB-
HOCTI, 0COOJIMBO MPH IIBUIKOMY HApOIIyBaHHi 103.

Crig TakoX BpaxOBYBaTH PU3UK MOTEHIIMHMUX adeK-
TUBHUX ITOOIYHMX €(heKTiB ITiJ Yac Meperisiay CXeMu Mpu-
3”HaueHHs I1EJI3, a tTakox yHacnigmok BruuBy I1EJI3 Ha
TOPMOHM IIMTONOAIOHOT 3a103u [32].
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TumoananenTuyHa Tepamisi AeNPEeCUBHUX i TPUBOX-
HUX PO3JaAiB Y XBOPUX Ha eIijencilo Mae 3Ha4yHi 00-
MeXeHHs Uit 3acTocyBaHHs [18, 33]. AHTUIETIpECAHTH
MOXYTbh 30iIbIIIyBaTH YaCTOTY €MiJIENTUYHUX HATa/liB:

1) TpunukniuHi antuaenpecanTu (TLLA) i cenex-
TUBHI iHTiOITOPW 3BOPOTHOIO 3aXOIJICHHS CEPOTOHIHY
(CI33C) maioTh BUCOKMII piBeHDb 3B’ SI3yBaHHS 3 OiKa-
MU KPOBIi i MpU MpU3HAYEHHI MOXYTh HEKOHTPOJbOBAHO
30inbinyBaTu KoHeHTpamnito I1EJI3 y cupoBaTili KpoBi;

2) THA i CI33C akTuBHO BIUIMBAIOTh Ha LIMTOXPOMU
Me4YiHKU, 30ibLIyIoun pu3KK nmodiunux edektis [TEJI3, Ha
CbOTOJIHI BUHUKAE MTOTPeda B MOHITOPHUHTY CUPOBATKOBOI
KOHIIEHTpallii JIiIKapChbKUX 3ac00iB, SIKi 3aCTOCOBYIOThCS
Mpu KOMOiHOBaHil Tepanii aHTuaenpecantamu i [TEJI3;

3) THA i CI33C 3MiHIOIOTh CTPYKTYPY HiYHOTO CHY,
110 TIPH EITiIEITUYHNX eHIIe(haToIaTisIX MOXe 301TbIIy-
BaTHU TSIXKKIiCTh a()eKTUBHUX i TPUBOXHUX PO3JIaIiB.

Cnin BpaxoByBaTU PpU3UK ITOCUJIEHHS €MUJIENITUYHUX
HamaiiB Ipu MpU3HAUYeHHI aHTUASHPECAHTIB Y JOPOCIUX
XBOPMX Ha eMiJIeNcilo: BUCOKUI — IpU BUKOPUCTAHHI
BUCOKHUX 1103 Oymnpormiony, cepeaHiit — TLA (amitpun-
TWIiHY i OynponioHy), Hu3bkuit — CI33C i TpazooHy.

[Ipy BUKOpUCTaAaHHI aHTUTICUXOTUKIB PU3UK MOCHU-
JICHHSI eNiJIENTUYHUX HaraliB BUCOKUIA y KJIO3aMiHYy,
cepeiHiii — y Tiopuaa3uHy i ojlaH3aIliHy, HU3bKUIl — y
raJonepuIoay, puclepuaoHy i KBeriaminy. Pucnepu-
IOH i KBeTialiH peKOMEHAOBaHi IJII ayrMeHTallii pe-
3UCTEHTHUX 10 TUMOAHAJIENITUYHOI Tepallii TPUMBOXHUX
i nenpecuBHUX po3nanaiB [34]. I1pu 3acTocyBaHHI cyyac-
Hux aHtungenpecaHtiB (SNRI, NaSSA) nob6oroBaHHS
1IOJI0 MOCUJIEHHS CYyI0M i/a60 mpo6ieMHOT B3aEMOii 3
[TEJI3 BurnsimaroTh HEOOIPYHTOBAaHUMM, TIPOTE TIALIC-
00-KOHTPOJIbOBaHI AOCTiAXKEHHS 111010 iX e()eKTUBHOCTI
i1 6e3mevHoOCTI BincyTHi [18].

ITcuxoTepamnist genpeciii npu eninencii (BKJIOYHO 3
OHJIaliH-TIpOTpaMaMU CaMOJIiIKyBaHHSI) BUKOPUCTOBY-
€ThCSI HEJIOCTaTHbLO, XOUa BOHA J0OBEJa CBOIO e(PeKTUB-
HICTb y IE€CSATU N100pe KOHTPOJIbOBAHUX MOCIiIXEHHSIX.
1li mocaimxkeHHs (AesdKi 3 IKMX paHIOMi30BaHi) MoKa-
3a/Id, 10 TICUXOoTepallisi, HacaMIlepea KOrHIiTUBHO-TO-
BeainkoBa tepanist (KIIT), i koMmiaeHc-Tepartisi, Cripsi-
MOBaHa Ha 3a0e3IeYeHHs KOMIUIAEHTHOCTI MpUuiiomy
ITEJI3, cnpusioTh 3HAYYIIOMY ITOJIIITIIIEHHIO CUMIITOMIB
Jernpecii i mMaBUIIeHHIO SKOCTI XKUTTA [35, 36]. ¥ Tphox
IHIIIMX paHAOMi30BaHUX KOHTPOJbOBAHUX JAOCJiIXKEH-
HsIX He OYyJIO BUSIBJIEHO JO0KAa3iB CaMOCTiHHUX TUMOAHa-
nentuyHux edextiB KIIT y xBopux Ha eminenciio. Ha-
SIBHI Ha CbOT'OAHI MaHi CBimuaTh PO Te, L0 BTPyYaHHS
Ha OCHOBI KOTHiTMBHO-IIOBEAiHKOBOI Tepamii MOXYTb
JOTIOMOITH B MPOMiIaKTULLI BETUKUX AETTPECUBHUX €Mi-
30/1iB i 3BMEHIIEHHI CyillUAaJbHUX PU3UKIB Yy MalLli€HTIB
3 eminencieo [35].

MeHemKMeHT Aenpeciit i TPUBOTH B [iTEH 3 erijierncieto
3aJIEXKHO BiJl CTYIIEHS TSIKKOCTI miepeadavae 3acCTOCyBaHHSI
BUYIKYBaJIbHOI CTpaTerii (CImocTepexXeHHs); opraHi3aiilo
COLIJIbHOT MiATPUMKHU, MPOBEIEHHSI KOPOTKUX ICUXOCO-
LHiaJbHUX BTPyYaHb, KOTHITMBHO-IIOBEIiHKOBY Tepallilo,
MiXXKOCOOMCTICHY IICMXOTepallilo, MeIMKaMEeHTO3He TH-
MoOaHaJIeNTUYHE JIiKyBaHHs [25].

[Tpu BuGOPi JiKapchbKOro 3aco0y JUIsi TUMOAHAJIEIITUY -
HOTO JIiIKyBaHHS JEMpeciii i TPUBOXKHUX PO3JIAliB y Tefdia-
TPUYHII MPaKTUIli BPAXOBYIOTb JIBi BAMOTH: e(heKTUBHICTh
i 6esreuHicTb [37]. Teparist aHTHaETIpECAHTAMU i TTPOTU-
eMiJIENTUYHUMU JIIKapCbKUMMU 3acobamMu (cTabinizaropamu
HACTPOIO) Ma€ HAWBUIIMI PiBeHb TOKA30BOCTi.

DiryokceTrH TOBIB CBOIO €(DEKTUBHICTD IIPU ACTIPECisx
y IiTeii, cTaplIMX Bil 8 poOKiB, i MPU 00CECUBHO-KOMITYJIb-
CUBHOMY PO3J1afi i3 7-piuHOro BiKy B YOTMPHLOX IU1ale0o-
KOHTPOJIbOBAaHUX NOCIiIKEHHSIX (piBeHb 10Ka30BOCTi 1A);
ecuuTajonpamM — IMpu AENpecisix y MiIiTKiB 3 12-piuHoro
BiKY B OTHOMY TeAiaTpUYHOMY IUIalle00-KOHTPOJIbOBAHOMY
i OTHOMY TIOPiBHSJIBHOMY KOHTPOJILOBAaHOMY JOCIIi/IKEH -
Hsx (piBeHb mokazoBocTi 1B). CeprpaiiH pekoMeHIoBa-
Huit FDA 1nipu BciX TpPMBOXHUX po3yiafax y AiTeit i miariT-
KiB 3 8-piuHoro BiKy (piBeHb HJoKa3oBocTi 1B). Bimomi nBa
IU1a1e00-KOHTPOIbOBAHUX NOCHIIKEHHS CepTPaIiHy I
JIIKyBaHHS AeIpeciii i TpMBOXHUX po3naniB. dynokceTuH
PEKOMEHIOBAaHUI MPU TeHEepasli3oBAHOMY TPUBOXHOMY
posnaji B miTeii 3 8§-piuHOTrOo BiKy (piBeHb TOKa30BOCTI 1B)
[37—39]. ®nyokceTuH y neaiaTpuUuHill MpakTUIli 3aCTO-
COBYETBHCSI B LIMPOKOMY Jialla3oHi J103: peKOMEHI0BaHa
crapToBa j1o3a — 10 Mr/aeHb 301IbIIYETHCS Yepes3 THXKICHb
no 20 mr/neHb. PekomeHmoBaHa TepareBTUYHA 1034 IS
nIiTeil mpeny0epTaTHOTO BiKy CTaHOBUTH 20 MT Ha JIeHb,
Ut mTTKiB — 30—40 mr/neHb. Y pasi Hee(eKTUBHOCTI
¢ayoKceTnHY peKOMeHIY€EThCs cripooyBaTu iHmmit CI33C
(cepTpalliH, LIUTaJI0IpaM, €CLIMTAIONPaM) Y1 CeJIEKTUBHUI
iHTi0iTOP 3BOPOTHOTO 3aXOIUIEHHS CEPOTOHIHY i HOpaape-
HaliHy (nynokceTuH). JIiKkyBaHHST aHTUIETTPECAHTOM MiCIsT
JIOCATHEHHSI peMicii Mae TpUBATH MPOTITOM IIIOHAWMEHILIEe
6 micauis [38, 39].

Hesiki sikapchKi 3ac00M 3aCTOCOBYIOThHCS B Iefia-
TPUYHIN paKTULLi IJISI Tepatii 1eNnpecuBHUX i TPUBOX -
HUX pO3JIaliB Y XBOPHMX Ha €IIiJIeIICilo IT03a peKOMEH-
manismMu FDA (on-label prescribing): nesiki ce1eKTuB-
Hi iHri0iTOpPU 3BOPOTHOIO 3aXOIJIEHHSI CEPOTOHIHY I
Hop-anpeHaniny (Bennagaxkcut), THA (kioMinpamiH,
iMinmpaMiH), 6eH3oaia3eniHu (ajablpa3oigaM, KJoHa3e-
rmam, Jiopaseram), aTUOBI aHKCiOTUTUKU (OYCITipOH),
aHTUTiICTaMiHHI JliKkapchKi 3aco0u (TiZpoKcu3uH), abo
MarThb HU3bKUI piBEHb JOKA30BOCTi CBOET e(heKTUB-
HOCTIi: aMiTPpUINITUIIH, TOKCEIiH (piBeHb JOKA30BOCTI
D) [40, 41].

Sx Tepamiga BuOOpy mpu OEIPECUBHUX, 3MilllaHUX
a(eKTUBHUX, TPMBOXHUX po3jafax y HiTell 3 emijernci-
€10 MoxXyTh posrisaatucs [1EJI3 i3 TumocTabinizyroun-
MU BJACTUBOCTAMU. JIaMOTPUIKUH MOXKe OYyTH PeKo-
MEHJIOBAaHUN MPU HETSDKKUX OIMOJISIPHUX i peKYPEHTHUX
nenpecisix, apeKTUBHUX po3jajgax, Mpu enilenTUuIHUX
eHuedaonarisix — eHiedanonaTisx po3BUTKY; BaIbIIPO-
aTh — Tpu OIMONSIpPHUX AETpecisix, 3MillaHuX apeKTHUB-
HUX CTaHaxX, MaHisIX, TiMOMaHisIX, TPUBOXHUX po3Jaaax,
acollifoBaHUX 3 GIMOIIpHUMU po3iagamu [26, 42, 43].
AMepHKaHChKa aKameMisl JUTSIYO0i Ta ITiIJIiTKOBOI MCHXi-
aTpil peKOMEHIY€E JTaMOTPUIXKUH IIJIsI MOHOTEepaIlii B me-
IiaTpUYHUX OIMMOJSIPHUX MAali€HTIB MPU MaHiaKaJbHUX,
3MilllaHKUX, AEMPECUBHUX eIizoaax, Ko cxBajieHi FDA
METO/IU JIiKyBaHHSI He 1al0Th pe3yJbTaTiB.
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BucHoBKHM 3a pe3yIbTaTaMH AHAJITHYHOTO OTJIsTy. Ha-
BElIeHI B aHAIITUMHOMY OIJISIZIi pe3yJIbTaTh CBiq4aTh MPO
3HAYHY MOIIMPEHICTD AEMPECUBHUX Ta TPUBOXHUX pO3Jia-
IIiB 'y XBOPUX Ha EIJIEIICiI0 TOPOCIUX i [iTeil: y KOXKHOTO
TPEThOTO TTOBHOJITHBOTO TAIli€EHTA, ¥ KOXHOI YeTBEPTOI
IUTUHU. PiBeHb MOMMPEHOCTI CYIyTHIX Oempeciii Ta Tpr-
BOTH IIPH STIUIETICIT y eAiaTpUYHil paKTUIli MOmiOHMI 10
MOIIMPEHOCTi OpOHXiaabHOI acTMU, ajiepriii, MirpeHi. Pe-
3yJbTaT YMCJICHHUX JOCIIIXEeHb CBiIYaTh PO IOJIMOp-
OiMHICTh MICUXIYHMX Ta COMAaTUYHUX PO3JIaiB IPHU eIiIerncii
y iTeil, ToBeJeHa TaKOX HasIBHICTh IBOHAMPABIEHOI KOpe-
JISILIT enisiencii i nenpecii.

OnucaHi YMCeHHI BapiaHTX MMPUYMHHO-HACIiIKOBOTO
B3a€EMO3B’SI3KY MiX eNPeCUBHUMU/TPUBOKHUMHU PO3Jia-
naMu Ta eriiencier. Pesynbrati HelipoBizyanizamiiHux
JOCTIIKEHb OCTAHHBOTO JAECSATUPIYYS JO3BOJWIN BCTAHO-
BUTHU HEiIpoOioJIOTiuHi BiIMiHHOCTI peKYPEHTHHUX AeTIpeciit
Ta AeTpeciii Ipu emiencii.

MeHemKMeHT aenpeciii Ta TPUBOTU Y JIiTel 3 eImiiern-
Ci€lo 3aJIeXKHO Bil CTYMEHS TSKKOCTI mepeadayae 3acTo-
CYBaHHsSI BUYiKYBaJIbHOI CTpaTerii (CIOCTepeXXeHHs); Op-
raHizaiito coliaJbHOI MIATPUMKU, TPOBEAECHHSI KOPOTKUX
TMCUXOCOLIIAJIbHUX BTPYYaHb, KOTHITUBHO-TIOBEIIHKOI Tepa-
Mii, Mi>koCOOUMCTICHOI MICMXoTeparii Ta METMKaMeHTO3HOTO
JIIKyBaHHSI. YCi 1li TepareBTUYHI BTpyYaHHSI CIIMPAIOThCs Ha
KOHTPOJIbOBAHi HAYKOBi JOCITIIKEHHSI.

dapmakooriuHe JIiKyBaHHS Aernpecii mpu HEeBpPO-
JIOTIYHUX po3jiajax Ta eMiJIeTICii Iepll 3a BCe BKIIOYAE
ONTHUMIi3allilo NPOTUEHIIENTUYHOI Tepanii (MpoTueri-
JIETITUYHI JIiIKapChKi 3aCO0M MOXKYTh MOJIIMIIYBAaTH CUMII-
TOMMU JIeTIpecii Ta TPUBOTH, & MOXYTbh BUKJIMKATH 1X arpa-
Balito). Teparmieto BUOOpy Npu AeNpeCUBHUX, 3MillTaHUX
aheKTUBHUX, TPUBOXKHUX PO3JIaJiax y AiTel 3 enijernciero
€ JJaMOTPU/IKMH Ta COJIi BaJIbIIPOEBOI KUCJIOTH, OMKCcaHa
arpasailist uux posnaniB npu 3actocyBaHHi [1EJI3 nmep-
1101 TeHepallii.

EdexTuBHIiCTh aHTUACIIPECAHTIB IIPU ASMIPECISIX Y XBO-
PUX Ha eTJIeNCilo IiTeil JoTenep He MiATBEpIKeHa pe3yib-
TaTaMU I1J1a11e00-KOHTPOJbOBAHUX AOCHimKeHb. HasBHi
nyoutikallii, SIKi CBimyaTh, 1110 TaKa Tepartisl y JOpOCIUX XBO-
PUX Ha eMiJIeTNciio Moxe MPU3BOIUTH 10 MOCUIEHHS CYIOM
Ta NOOIYHMX e(DeKTiB Yepe3 B3aEMOIiI0 aHTUAEIIPECAHTIB 3
ITEJI3. He3Baxatoun Ha Gpak J0Ka30Boi 0a3M oo epek-
TUBHOCTI Ta OE€3MEeYHOCTI 3aCTOCYBaHHSI aHTU/IETIPECAHTIB
IUIS1 TiIKYyBaHHS IETIPECUBHUX Ta TPUBOXHUX PO3JIa/liB TIPU
eTiJIernIcii, y ImemiaTpuyYHii MPaKTULi BUKOPUCTOBYIOTHCS
pexomeHnoBaHi EMA ta/a6o FDA antunenpecantu (¢piy-
OKCETHH, CepTpalliH, ecluTagonpaM, IyJoKceTuH). IcHye
KOHCEHCYC cepell eKCIEPTiB L0J0 HEBUCOKOTO PU3MKY 3a-
CTOCYBaHHSI LIMX JIiIKapChbKUX 3aCO0iB.

IMcuxoTepamnist genpeciii mpu emninerncii (3okpema,
OHJIAlfH-TIpOTrpaMM CaMOJIiKyBaHHs) JIoBeJia CBOIO edek-
TUBHICTh Y HU3ILI 0Ope KOHTPOJbOBAHUX JOCITIIXKEHbD,
MPOTE YacToTa ii 3aCTOCYBaHHSI B HEBPOJIOTIYHII MPaKTUILL
3aJIMIIAETHCS HEBUCOKOM0. Lle Moxke OyTu MOSICHEHO TUM,
1110 Tepartist AeMPECUBHUX Ta TPUBOKHUX PO3JIA/IiB MPU €ITi-
JIeTICii € cheporo KOMIETEHIIii JTiKapiB-HEBPOJIOTiB, SIKi He-
JIOCTaTHBO 00i3HAHI 3 MUTaHb JiarHOCTUKY Ta IICUXOTeparil
TaKUX PO3JIaIiB.
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Depressive and anxiety disorders in epilepsy

Abstract. The results reported in the analytical review indicate
the spreading of depressive and anxiety disorders in adults and
children of different ages. More than a third of adult patients
with epilepsy suffer from a significant disturbance in their emo-
tional well-being. Every fourth child with epilepsy had depression
and/or anxiety. The high rate of comorbid depressive and anxiety
disorders in children with epilepsy is similar to the high comor-
bidity with other chronic diseases in pediatric practice, including
bronchial asthma, allergies, and migraines. Several studies reveal
a bidirectional correlation between epilepsy and depression. The
results of neuroimaging studies of the last decade demonstrated
neurobiological differences between recurrent depressions and
depression in epilepsy. There are numerous explanations for the
possible relationship between depressive/anxiety disorders and
epilepsy. Management of depression and anxiety in children with
epilepsy, depending on the degree of severity, involves the use

of a wait-and-see strategy (observation), organization of social
support, short psychosocial interventions, cognitive-behavioral
therapy, interpersonal psychotherapy, optimization of antiepi-
leptic therapy, antidepressant use. Aggravation of depression and
anxiety symptoms when taking the first-generation antiepileptic
drugs is described. The therapy of choice is antiepileptic drugs
with mood-stabilizing properties, in particular lamotrigine and
valproic acid salts. The effectiveness of antidepressants in pedi-
atric depression in epilepsy is unknown; such therapy may lead
to increased seizures and side effects due to interaction with an-
tiepileptic drugs. For pediatric practice, the Food and Drug Ad-
ministration and the European Medicines Agency recommend
fluoxetine, sertraline, escitalopram, and duloxetine, which have
a low risk of side effects.

Keywords: epilepsy; depressive and anxiety disorders; antiepilep-
tic therapy; thymoleptic therapy
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AOHenesunA npu AemMmeHuii: AoseAeHa epeKTUBHICTb
| 6e3neKka AiKyBAHHS

Pe3stome. IIposionum neiipoximiunum mexanizmom pozeumxy demenuiil € supaxcena deeenepauis Xoninepeivnux
HelpoHie i, 8I0N0GIOHO, 3HAUHE ZHUNICCHHS DIBHS AUEemMUAXO0NIHY 6 Kopi [l niOKIpKOBUX CIPYKmMYpax, ujo be3no-
cepedHbo KOpeaoe 3 UPANCeHicmio KoeHimueHo2o degiyumy i ncuxonamonociynoi cumnmomamuxu. OOHum 3
OCHOBHUX WIASXIE KOMNEeHcayii Xoninepeiunoi ouc@ynkuii € eukopucmanus iHeibimopy ayemuixosinecmepasu
donenesuny, o cxeanrenuii FDA sk npenapam nepuioi ainii 045 AIKY8aAHHA Ae2K0i/nomipHoi xeopobu Anvuyeeii-
mepa. Takoxc iioeo eukopucmants epekmusre 6 mepanii cyouHHoi demenyii ma demernuyii 3 minvysamu Jlesi, ujo
dogedero 6 paHdoMiz308aHUX KAIHIYHUX docaiOucennsx. [Ipu nomipuiil/maickiii xeopobi Anvyeelimepa 0oyinbHUM
€ NPU3HAa4eHHs KOMOIHO8aHOT mepanii — doHenesun + MemMaHmuH.

Ki11040Bi c10Ba: demenyia; xeopoba Anvuyeeiimepa; donenesun; Memanmun

Ha choroaHi Bil3HAYa€TbCs 3POCTaHHSI iHTEepecy A0
npobjieMy KOTHITUBHUX MOpyIIeHb. Lle 00ymMoBIeHO po3-
KPUTTSIM HOBUX MAaTOT€HETMYHUX MEXaHi3MiB 3HUXKEHHS
KorHiTuBHUX GyHKLi (KD), po3poOKoIo Ha Liiit OCHOBI ITiJI-
XO[IiB IO BiTHOBJICHHSI HEIIPOHIB TOJIOBHOTO MO3KY i 30i/Ib-
LIeHHSIM YaCTKHM JIIOAel OXUJIOTO i cTapevuoro Biky [1, 2].

Haii6inbIn TsSoKKo10 (hopMOI0 KOTHITUBHUX IMOPYILIEHD €
neMeHItist. HuHi y ¢BiTi 61M3bK0O 55 MJIH 0Ci0 CTpaxkaaloTh
BiJl IeMEHILii, mpuuoMy 2/3 3 HUX MPOXMBAIOTh Y KpaiHax 3
HM3bKUM i cepeiHiM piBHeM aoxomy. OuikyeTbest, 1o 10 2030
POKY 1Ieii MOKa3HMK 3pocTe 10 82 MJTH, a 10 2050 poKy cra-
HoBuTHUME BxXe 152 MutH [3]. KinbKicTh martieHTiB i3 1eMeHIIi-
€10 B YKpaiHi Ha CbOTOJHi CTaHOBUTH 0yn3bK0 500 Tuc. [11].

JleMeH1lisl € O/IHIEI0 3 OCHOBHUX MTPUYUH iHBAJTiAHOCTI
1 3aJIEXKHOCTI cepell JTI0JeH ITOXIIOTO BiKy B YChOMY CBITi.
Bona unHuTh QiznyHMii, ICUXOJOTIYHUI, COLiaIbHUN Ta
€KOHOMIYHUI BIUIMB HE TiIbKU Ha JIIONIEH, SIKi CTpaXkIaroTh
Bif 11i€l maToJiorii, ajie i Ha oci0, IKi 3MiliCHIOIOTh AOTJISI
3a HUMM, Ha CiM’T i CycriIbcTBO B 1ijioMy [3]. 3a naHUMM
ekcrieptiB BOO3, BuTpaty Ha A0S 32 XBOPUMU Ha Jie-
MeHuio y 2019 poui nocarnu 1,3 TpaH monapis. I1porHo-
3yeThbes, 110 10 2050 poKy BOHU CTAaHOBUTUMYTh 2,8 TPJIH
nosiapiB Ha pik [10].

AediHiuia oeMeHuii Ta 1T Kpurtepii
JleMeHLIisT — CUHIPOM, IO XapaKTepu3yeThCS HAOy-
THUM, 9aCTO TIPOrpecyounM 3HIKeHHSIM K® (cripuitHsTTS,
mam’siTh, TICUXOMOTOpPHA (BDYHKIIisl, MOBJICHHSI, yBara, Ke-
pyiodi pyHKIIi, COLiaIbHUI iIHTEJIeKT), 110 BUHUKAE y pe-
3yJIBTaTi OPTraHiYHMX YpaskeHb FOJIOBHOTO MO3KY i TIPU3BO-

JIUTH 10 TTIOPYILIEHHS COLliaJIbHOI amanTallii nalieHTa, To6To
pOOUTDH OTO HE3IaTHUM 10 TIPOAOBXKEHHS MpodeciiiHOoT
NisUTBHOCTI /200 TIOpyIIy€e Ooro MoOyTOBY HE3aJIeXHICTh,
00MeXXyI0Ur MOXKJIMBOCTI caMOOOCIyroByBaHHA [4, 5].

JIst 1iaTHOCTUKY OeMEHIIil BUKOPUCTOBYIOThCS ia-
rHocTuuHi Kputepii MKX-11 [6]:

— MOPYLIEHHS MaM’sITi — He3IaTHICTh A0 3aram’sITo-
BYBaHHSI HOBOTO MaTepiaiy, y OiTbII TSKKUX BUITaJKax —
YTPYAHEHHS 3AaTHOCTI 10 BIITBOPEHHS paHillle 3aCBOEHOT
iHdopmailii;

— TIOpYILIeHHSI BUKOHaBYMX (DYHKILili, yBaru, MOBJIEH-
HS$I, COIiaJIbHOTO Ti3HAHHS i CYyKEHHSI, TICUXOMOTOPHOL
IIBUAKOCTi, 30pOBO-TIEPLENTUBHUX a00 30pOBO-TIPOCTO-
pOBUX 3Mi0HOCTEIA;

— BIICYTHICTb 3aTbMapeHHsI CBiIOMOCTI, Aeipilo;

— TPUBAJICTh CUMIITOMIB HE MEHIIIE HiX 6 MiCSIIiB.

3rinHo 3 DSM-V (Diagnostic and Statistical Manual
of mental disorders), TepmiH «I1eMeHIlisl» 3aMiHEHUI Ha
«MaJiiii HelipoKorHiTUBHUI posnan» (MHKP) i «Benukuii
HeiipokorHiTuBHuUit posnaa» (BHKP). Ina MHKP xapak-
TEpHi TaKi KpUTepii:

— korHiTuBHM# nedinut (K1) He mopyiirye He3amex-
HICTb Y MOBCAKIEHHOMY XUTTi, TTOPYIIYIOThCS TIPUCTOCY-
BaJIbHi CTpaTerii;

— KJI BimxunseTrbcs Big HOpMM Ha 1—2 cTaHmapTHHUX
BimxuneHHs (standard deviation, SD).

s BHKP:

— K1 nopy1ye He3aaexXHiCTh Y HOBCSIKASCHHOMY XKUTTi

(rmoTpibHa xo4a 6 MiHiMaJIbHa JOTIOMOTa);

— KJI BinxunsieTbest Big HoOpMu Oijiblie Hixk Ha 2—3 SD.
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ITpuyomy nam’saTh He € OOJIiraTHUM JIOMEHOM HEMpo-
KOTHITUBHUX PO3JIaliB.

JleMeHI1il0 AiarHOCTYIOTh NMpPU IOPYLIEHHI Iam’sTi
B MOEOHAHHI IIOHAWMEHIIE 3 IBOMA i3 TaKMX pO3JIaliB:
acdasis, anmpakcisi, arHo3isl i TOPYIIEHHS PEryJIsSITOPHUX
GYHKIIIHM, 10 IPU3BOAITE 10 DYHKIIIOHATLHOTO Ie(heKTy
[7]. OcTtanHiMU poKaMM Li JiarTHOCTUYHI KPUTEpPii HEPiaKo
MiIIaThCs KPUTHLIL Yepe3 BUAUICHHS MOPYIIeHb IaM sTi
SIK CAaMOCTIMHOTO i 00JIiraTHOTO MiarHOCTUYHOTO KPUTEPit0
neMeHuii. Toai K mpu aessKux BapiaHTaX CyAMHHOI IeMEH-
11ii MHECTUYHI OPYILIEHHS BUPaKeHi HE3HAYHO a00 HaBiTh
BincyTHi [1, 5]. OcobanBO cliji 3a3HAYUTH, 1110 HABAXITU -
BIilLIMM KPUTEPIiEM JiarHOCTUKU JEMEHLIil € Ie3aaanTalis y
MOBCIKIEHHOMY XUTTi [1, 5].

Kaacuoikauis AemMeHuin

JemeH1ii K1acudikyloTh 3a AeKiIbKOMa KaTeropisiMu,
a came: 3a (hyHKITIOHAJIBHUM CTaTyCOM, TTePeBaXkKHOIO JIO-
KaJrizalliero ypaxkeHHsT (CMHIpoMalibHa Kjacudikaris) i
HO30JIOTI€EIO.

3a (yHKILiOHAJIBHUM CTaTyCOM BUIUISIOTH YOTUPU
OCHOBHI CTYII€Hi TSKKOCTI J€MEeHIIii:

— JIerKa, Ipu SKiii BTpaya€eThCs Mpale3aaTHICTh i yacT-
KOBO 3[aTHICTh O BUKOHAHHS OiJbII CKJIAAHUX, iHCTPY-
MEHTAJIbHUX Jil, ajie MPU LIbOMY B TOOYTi Malli€HT 3arajioMm
MoOXe cebe 00CTyroByBaTH i Ma€ 1oTpedy JuIie B eri30any-
Hill JOTTIOMO3i;

— CepemHbOI TSKKOCTI, TIPY AKili BTpavya€eThCsT 30aT-
HICTB SIK 1O iHCTPYMEHTAJIbHOI, TaK i 10 HeIHCTPYMEHTAaJIb-
HOI MOBCSIKIEHHOI aKTUBHOCTI, Pe3yIbTaTOM YOTO € YacT-
KOBa BTpaTa MoOYyTOBOI He3aJIe>KHOCTI, i mallieHT IMoTpedye
X0U i 1e1o oOMeXeHoi, IpoTe PeryasipHol (4acTo LIO0AeH-
HOI1) TOIIOMOTH;

— TSDKKa, IIPU SIKili MalieHT He 30aTHUIA 00CTyroByBaTU
cebe i1 moTpedye MOCTIHHOTO AOTJISILY;

— YKpail TsoKKa, IS SIKOT XapaKTepHMMM € BTpaTa
MOBJIEHHEBOTO KOHTAKTY i 3aTHOCTiI CaMOCTiiiHO Tepe-
cyBartucs [6].

3a cUHIpOMAaIbHOIO KiTacu(iKali€elo TeMeHIIii 3aJI1e3KHO
Bil ToKaumizaiii ypaxeHHsI yMOBHO MOMIISIOTHCS Ha KipKO-
BY, MiIKipKOBY I KipKOBY-IIiAKipKoBY meMeHIito. [Ipu
KipKOBili JeMeHIIil cTpaXaa€e MepeBakHO Kopa BEIUKUX
niBKyJb. BoHa criocTepiraeTbest pu XBopobi AsblLreii-
Mepa (XA) i xBopobi IMika (T00HO-CKpOHEBIil AeMeHIIii),
iH(papkTi KyToBOi 3BUBMHMU. [linKipKOBi CTPYKTYypH Bpa-
JKaIThCST TIPU TAKIPKOBIi IEMEHIIil, 1110 XapaKTepHa JJIst
xBopobOu [lapkiHcoHa, xBopobu [eHTiHITOHA, CyTUHHOI
natoJorii. KipkoBo-minkipkoBa AeMeHILis1 — 11e J1eMeHIlist
3 tiabusmu Jlesi (A TJI), MmynbtuiHdapkTHa geMeHLis [6].

3a HO30JIOTi€I0 AeMEHIIisl MOOUISIEThCSI Ha HeO00OpOT-
Hy 1 000pOTHY, HE0OOpOTHA OyBa€ MEPBUHHOIO (XBOpoOa
AnpbiureiiMepa, xBopo0a Ilika (100HO-CKpoHeBa IeMeH-
ist), gemeH1is 3 Tinbusgamu JleBi, xsopoba [eHTiHrToHa) i
BTOPUHHOIO HeiHdeKI1ifiHO (CynMHHA AeMEeHIlis1) Ta iH-
dexkuiitHoro (Heiipocudinic, CHI-neMeH11ist, XpOHIYHUIA
MEHIHTIT, xBopoba Kpeiitidenpara — fkoba). O6opoTHa
NEMEHILisl MoxXe OyTu MeTabosiyHo0 (nediluT BiTaMiHy
B, 3aXBOpIOBaHHS LIMTONOAIOHOI 31031, TilTOHATPIEMIS,

12°
rirnepkaibllieMis, Ie4iHKOBa, HUPKOBA HEAOCTaTHICTh, Ie-

npecisi, rigpoiedanisi HOpMaJabHOIO TUCKY) i TOKCUYHOIO
(asikorodib, Jtiku) [10].

be3yMOBHUMU JliiepaMu cepel MPpUYMH AEeMEHIIi €
xBopoba Anblreiimepa (25—50 %), nepedbpoBacKyIsapHi
3axXBOpIOBaHHA (CyaIMHHa geMeHIlisT — 10—15 %), 3mimrana
IeMeHIlisI (xBopoOa AJbIreiiMepa B TOETHAHHI 3 IepeOpo-
BacKyJIIpHUMMU po3iagaMu — 10—25 %) i neMeHLIist 3 Teslb-
usamu Jlesi (5—15 %) [12].

Jlo ¢axTopiB pU3UKY PO3BUTKY AE€MEHIIii HajleXaTb:
BiICYTHiICTh (Di3MUHOIro HaBaHTaXK€HHsSI, HU3bKUU pPiBeHb
OCBITU, aJIKOTOJIi3M, MaliHHS, Aia0eT, HaJJIMIIKOBA Bara,
apTepiajbHa TinepTeH3sis, nenpecis [13].

Bia naroreHesy A0 NATOreHeTUYHoro
AIKYBOHHS A@MeHLIN

Bigomo, 1110 NpOBiAHUM HEUPOXiMiUHUM MEXaHi3MOM
PO3BUTKY JieMeHIIi# (XA, a TaKoX 3MilllaHi HelipoereHe-
pPaTUBHO-CYIMHHI (hDOPMU) € BUpaKeHa JereHepallis XoJri-
HEePTiYHUX HEMPOHIB i, BIAIIOBIIHO, 3HAYHE 3HIKEHHS PiB-
HST alleTUIXOJIHY B KOpi I MiIKipKOBUX CTPYKTypax [14],
IO € MOTY>XXHUM (DAaKTOPOM HAKOIMUYEHHS B TOJOBHOMY
MO3KY IMaTOJOTiyHOro Oiika — OeTa-aMiJoiny y BUIJISIL
CEHIIbHUX OJISIIIOK — OJHOTO 3 TOJOBHUX HelpomMopdo-
soriuHux cyocrpartiB XA. CbOrofiHi 4iTKO MoKa3aHo, 110
BUpPaXXEHICTh XOJiHEepTiuHOTO nediuuTy 6e3rmocepeaHbo
KOPEJIIOE 3 BUPAXKEHICTIO KOTHITUBHOTO AeillUTy il rcu-
XOMAaTOJIOTIYHOI CUMNITOMATUKY [15] i TpOSIBIISIETLCS TIpU
BCiX Ho30JIoTiUHUX (popmax nemeHiliii. [1pu 11boMy BiacHe
KOTHITUBHI TOPYILIEHHSI BU3HAUAIOTHCS TIEPEeBAXKHO He-
MOCTATHICTIO alleTWJIXOJIIHY B KOpi, a MOBEIiHKOBI, adeK-
TUBHI 11 ICUXOTUYHI peakilii — AedilluTOM XOJIiHePTiYHUX
BILTMBIB y TiMOiuHi#t cuctemi [16]. Came xomiHepriuHa He-
JIOCTATHICTb € MYCKOBUM MeXaHi3MOM HelipoMe1iaTOPHOTO
nucobanancy B LIHC i BTOopyHHOTO 3ajlydeHHsI MOHOAMi-
HEPriyHUX, TIyTaMaTepriyHuX i NENTUAEPTiYHUX CUCTEM Y
MaTOJIOTIYHMIA Mpoliec Npu AeMeH1isx [17].

Pazom 3 TUM BigoMo, 110 OC/Ia0GIeHHS XOJMiHEPTIYHUX
IIPOIIECIB Y MO3KY € OTHUM 3 HAOLIbII XapaKTepHUX (e-
HOMEHIB CTapiHHSI MO3KY, III0 CTBOPIOE TOI (hPyHIAMEHT,
Ha SIKOMY PO3BMBAIOThCS SIK BJIACHE BiKOBE 3HUXXEHHS
KOTHITUBHUX (DYHKIIiM, TaK i JeMEHTHi MmopyuieHHs [18,
19]. Tomy xousiHepriuHa papMakoTepanisi CbOrofHI MOXe
pO3IJIsiIaTUCS SIK peabHO OOTPYHTOBAHUIA MATOT€HETHUY -
HUIi BIUIMB Ha MEXaHi3MU PO3BUTKY BCiX (pOpM JeMeHILiit
He3aJIeXHO Bill iX HO30JI0TiYHOI IMMPUHAIEXHOCTI, KJIiHIY-
HOI1 CUMNTOMATUKM i TSIKKOCTI Tiepediry maToJoriyHOro
IIPOLIECY.

OmgHUM 3 OCHOBHUX IIUISIXiB KOMITEHCAIIil XOJIiHepriqYHO1
IUCOYHKIIIT € BAKOPUCTAHHS iHTiOITOPIB alleTUIIXOJIiHeCTe -
pa3u (AXE). Y nanwnii yac inri6itopu AXE po3rismaioTbes
SIK TIpenapaTy Mepiuoi JiHii Tepamii XA [20].

Kniniuni nocaimkenHs iHrioitopiB AXE apyroro rmoxko-
JIiHHS (JOHEeTe3u/1, pUBACTUTMiH, TaJlaHTaMiH) MOKa3aH,
1110 BOHU € OLIbLI CIIPUSTIMBUMM $SIK II0/10 KJIiHIYHOI epek-
TUBHOCTI, TakK i 1010 TIEPEHOCUMOCTI TTOPiBHSIHO 3 iHTi0i-
topamu AXE niepitioro nokosniHHs [22]. Bonu ninBuiiytoTh
piBeHb alIETUJIXOJIiHY B 0a3aJIbHUX BilijiaX i KipKOBUX yac-
TUHAX TOJOBHOTO MO3KY, IO MPU3BOAUTD 10 3MEHIIEHHS
KOTHITUBHUX PO3Ia/iB, ITOJIIIIIIEHHS aM’sITi, yBaru i iHTe-
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JIEKTYaJIbHUX OTepalliil, Hopmasizallii MoBeliHKU, perpecy
MCUXIYHUX PO3JIaaiB, 3MEHILIEHHS BUPAXXEHOCTI pO3JajliB
LUKy «COH — HEeCIMaHHS» i MiIBUILIEHHS PiBHS MOBCSIK-
JIEHHOT aKTUBHOCTI.

TMopiBHsUTbHA OIliHKA TOHETIE3WITY 3 TAKUM IIEHTpab-
HUM IHTIOITOPOM alleTUIXOJIiHeCTepas3!, SIK TaJaHTaMiH,
npoBeneHa B 14 eBpomneiichbKux LieHTpax [42], moka3zaia
OLIBIII BUCOKY €(heKTUBHICTh JOHETIC3MTY, IIPY TOMY 1110 BiH
BUKJIMKaB IOOiuHi peakuii y 2 pa3u pimie. [TlopiBHSIHHS 10-
Heme3u1y 3 pUBaCTUTMIHOM TTOKa3aJjio, 1110 MPU MPAKTUYHO
OJHAKOBIi KJIiHiYHI! e(PEeKTUBHOCTI (BipOrimIHUX BiAMiH-
HOCTEI MiK 'pyIaMu XBOpHX, SIKi OTpMMYBAJIHU 11i Iperapa-
™, 3a wkajtamu ADAS-Cog i MMSE BusiBieHo He 0yJio)
Ha TJ1i Tepariii ToHerne3ujIoM MobiuHi peakilii BAHUKAIOTh Y
2 pasu piaie [43]. [Tpu boMy MaKCUMaJIbHO MIEPEHOCUMOT
JTO3U TIperapary, sika BU3Hauae Kpanuii epexr, Baaaocs 10-
cartny 87,5 % XBopux, SKi OTpUMYBaJIM TOHETIE3WI, i JIUIIIe
B 47,3 % mnali€eHTiB, SIKi OTPUMYBAJIM PUBACTUTMiH [43].

AoHenesnA — sucokocneundiyHmm
060pOTHUM iHriGiTop LeHTpaAbHOi AXE,
CcXBAA€HUM FDA AAS AIKYBOHHSI A€TKOi
TA NOMiIPHOT GOPM AeMeHLU;ii

JoHene3ua — HaKOIbII YacTO BUKOPUCTOBYBaHMIA
mpernapar 3 rpyIu iHriOiTOpiB XomiHecTepasu, SIKUii 3apee-
cTpoBaHmii 6inbiie HixX y 100 kpaiHax cBity. Moro po3po6ka
OyJia posnoyaTta B 1983 p. sSimoOHCHKOIO (hapMalLieBTUIHOIO
koMmnanieto Eisai. 3 1996 p. nonenesmn cxpanenuii FDA
IUIS1 JTIKyBaHHsI XBopoOu AJjbureiimepa, 3 1997 p. BiH 10-
YaB 3aCTOCOBYBATHCH i B €Bpori. Y OUIBIIOCTI KpaiH oTo
CXBaJICHO JUJIS JIIKyBaHHS JIETKOi/TIOMIpHOI eMEeHIIil mpu
XA [25]. Y CHIA, Kanani SnoHii — mist TikyBaHHS JeTKoi/
MMOMIpHOI/TSKKOI meMeHIil mpu XA [26].

32018 poky FDA pekoMeHay€e BUKOPUCTAHHSI TOHETIe-
3Ty TS JTIKyBaHHSI CUMITTOMIB JIETKOI1, TIOMipHOI i TSIKKOT
dopm XA, 3acTocyBaHHSI KOMOiHallii JOHETe3u1y i MeMaH-
THY (aHTaroHict NMDA-peuernropiB) — y Tepartii momip-
HOT i TSIXKKOI (hOpM JIeMeHIii.

B yHidikoBaHOMY KJIiHIYHOMY TTPOTOKOJIi MEAUYHOT 10~
nomoru (MO3 VYkpainu, 2016) inri6itopu AXE pekomeH-
IOBaHi VIS JTiKyBaHHS JIETKOI i ToMipHOI (popM HeMeHIIil
albLUIreiMepiBCbKOro TUILY, MEMaHTUH — MpPU ITOMipHiii
¢dopMi IeMeHIIii aTbLIreliMePiBCbKOIO TUITY, KOJIU € HeTepe-
HOCHUMICTb iHri0iTopiB AXE a60 nmpoTrumnoka3aHHs A0 iX 3a-
CTOCYBaHHSI, TSLKKMX hopMax AeMeHIIii aablreiiMepiBCbKo-
ro TUITY i TIPY MOBEIiHKOBUX MOPYIIEHHSX MPU TeMEHIIil
aJIbLIreiIMepiBChbKOTO TUITY, 30KpeMa arpecii/axuTatii [24].

Takox € A0CTaTHbO MiCTaB [JIsl 3aCTOCYBAHHSI IOHE-
Me3wy i TIpU IHIIMX 3aXBOPIOBAHHSIX, 110 MepediraioTh 3
PO3BUTKOM AeMeHIlii. Tak, moka3aHa i10oro e(peKTUBHICThb
pu xBopoOi Tizeub JIesi [27, 28], uepemHO-M03KOBilt TpaB-
Mmi [29], cynunHiit nemeniii [30] i xBopo0i [TapkiHcoHa 3
neMeHuiero [31].

JloHene3us — IOXiAHe MiMepuaAnHy — € BUCOKOCIHE-
HupiYyHUM 0060POTHUM iHTiIOiTOpOoM LeHTpaabHO1I AXE.
JloHemne3na TepeBaxXHO iHTIOYe alleTUIXOJiHecTepasy,
a He OyTUpUJIXOJiHecTepasy, 10 MOSICHIOE MOro Kpaly
MEePeHOCUMICTh TOPIBHSHO 3 iHIIIMMMU iHTiOGiTOpaMu aie-
TWIXOJIIHECTEPA3U, MA€ Oiblll 3HAYHY CEJEKTUBHICTb Ail

moao anetuiaxojinecrepasu [32, 33]. [1pu BuKopucTaHHi
JIOHETIe3W1y PiBeHb eKCTPALICTIONISIPHOTO alleTUIIXOIiHY B
riroKamIIi i Kopi TOJJOBHOIO MO3KY IiABUIIYEThCS, 3011b-
LIYIOTHCS PiBHI €KCTpalleI0IIPHOTO HOpaapeHAIiHY i 10-
(baminy, 1o mokpaiiye KOrHiTuBHi ¢yHKIii i yBary [32].

3a AesIKUMU eKCIepUMEHTaJIbHUMU AAaHUMMU, I0-
IIaTKOBUM MeXaHi3MOM [Iii TOHeNe3usy Moxe OyTH HOoTo
3MaTHICTD MiABUIIYBATH IIiIbHICTE H-xoMiHOpeenTopiB
y Kopi rosioBHOTO MO3Ky [20]. OcTaHHE BUAAETHCS JOCUTH
BaXKJIMBUM, OCKUIbKU TIpY XA BiI3HAYAETHCS 3MEHIIEHHS
YKcia NOCTCMHANTUYHUX H-XomiHepriyHux peuenTtopis,
3 TUCHYHKIIEIO SKUX ITEBHOIO MipOIO MOB’SI3YIOTh MOPY-
IIEHHS TaM’sITi Ta 3HUKEHHS 3IaTHOCTI 10 HaByaHHs. Lle
3MEHILEeHHS KiJIbKOCTi H-XoiHepriyHux peLenTopiB Mpu
XA BHHUKa€ BXe Ha MOYaTKOBUX CTaMisIX 3aXBOPIOBAHHS,
HaWOIBII 3HAYHO — Y CKPOHEBUX i JOOOBUX BilIijIax TO-
JIOBHOTO MO3KYy. Jlist Ha mpecuHanTU4yHi H-xosiHepriuyHi
peLenToOpyu MPUBOAUTH M0 aKTUBALil iHIIUX HelpoMeTia-
TOPHUX CUCTEM, ACDILIUT IKUX CIIOCTEPIra€ThCs P LILOMY
3aXBOPIOBAaHHI, a TAKOX 3MEHIIYE TOKCUYIHY Ail0 OeTa-ami-
JI0iny Ha HelipoHu [34].

IIpemapar Mae BuCOKy OiogoctymnHicth (100 %). TTik
Oro KOHIIEHTpAIllil B IJIa3Mi KpOBi HacTae yepe3 3—4 roau-
HU MicJisl nepopaibHoro npuiiomy. Ilepion HamiBBUBeAEHHST
CTAaHOBUTD 0J11M3bKO 70 roJuH, 11O JA03BOJISIE PU3HAYATU
MpenapaT OAMH pa3 Ha 100y Ha Hiv [35]. Lle mysxe BaxkIuBO,
OCKIJIBKM TTAIIIEHTH 3 IEMEHIII€I0 HEPIIKO He TiIbKU 3a0y-
BalOTh BYACHO TIPUITHSTY TTPU3HAYEHU T TTperapar abo 30-
BCiM TMPOTMYCKAIOTh HOTO MPUIOM, aJie it MOXYTb TPUIHSITH
OiIbIIY, HXXK IPU3HAYEHO JiKapeM, 03y, 110 3aTPOXKYE BU-
HUKHEHHSIM BUpaxeHUX MMobiyHux edekTiB. Tak, yactora
MOpYIIeHb PEXUMY IMPUIOMY JiKapChbKMX MpeIapariB y ma-
1ieHTiB 3 XA IpU MpOorpecyBaHHi 3aXBOPIOBaHHS 3pOCTaE,
nocsiratouu 75 %. OmpHaK CHPOIIEHHST PEXXUMY ITPUIIOMY,
30KpeMa MpU3HAUYEHHST OJJHOPA30BOr0 MPUIOMY TTpernapary
3aMiCTh IBOPA30BOT0, 3HIKYE 1iei moka3HuK Ha 10—20 %.

JloHeme3u Mae TOPiBHSIHO HEBEJMKY aKTUBHICTb
mono nepudepuyHoi AXE i, sk nmpaBusio, 1odpe rnepeHo-
cuthesi. PekomeHmoBaHa 103a 11l JOHETe3W1y CTAaHOBUTD
5 Mr/mo6y poTAToM 4 THXKHIB, a TIOTiM TTiIBUIILYETHCS 10
10 Mr/mo6y. AGcopOLiist mpernapary He 3aJIeXUThb Bil Mpu-
iomy ixi. JloHene3us1 BUBOAUTHCS HUPKAMU B HE3MiHHO-
My BUIJISIAI i1 MeTabomi3yeTbest nuToXpomoM P450 y me-
yiHIi. Yepes BiACYTHICTh FéNaTOTOKCUYHOCTI 3aCTOCYBAH-
HS IpeTapaTty He BUMAarae mpoBeAeHHS B Ipolleci Tepartii
nocimkeHb GyHKIiN nmeviHku [23]. MiHimanbHa TpuBa-
JIICTh Tepalrii CTAaHOBUTH 3 MicsIli, MAKCMMaJIbHa, y pasi
IOOPOi IepeHOCUMOCTI, He OOMEeXXeHa i TpUBae, MoKU 30e-
piraeTbes KIIiHiuHNI edekT. BiH HacTae mpu iHTiOyBaHHI
E€PUTPOLINTAX — K CypoTaTHUII MapKep) Ha 60 % i GibIie
i mocsrae utaro rpu iHrioyBanHi Ha 80—90 % [33]. Cepen-
HsI aKTUBHICTb alleTUJIXOJIiHeCTepa3y Mpu BUKOPUCTaHHI
JIOHETEe3Uy B 1031 5 MT Ha 100y cTaHOBUTH 63,7 % [33].

Y KOKpelHIBCbKOMY OIJISI/Ii TTOPiBHIOBAIN MEPEHOCU -
MiCTb IuTane6o i ToHere3mwty y 12 TOCIIiIKeHHIX 3a yJac-
Tio 2846 matiieHTiB. byjio BcTaHOBJIEHO, 110 YYaCHUKU, SIKi
OTPUMYBaJIU JOHETIE3WJ1, YacTillle BUXOAUIU 3 TOCTiIKEHb
IO 3aKiHUYeHHs JIIKyBaHHS MOPIBHSIHO 3 Iamebo — 24
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ta 20 % BiONOBIZHO. Y APYroMy OIJIsifi, SIKUA BKJIHOUYAB
195 200 nauieHTiB, OyJI0 BUSIBJIEHO, 1110 MALIEHTH i3 TpYNU
JIOHETIe3UJ1y YacTillle BiguyBaju MOOIYHY Ail0 IiJ yac J0-
CITIKeHb MOPiBHAHO 3 Tr1ane6o (72 mpotu 65 %).

Haiimommpenimri mo6iuHi peakilii, 110 IIPU3BOIUIN
IO TIPUIIUHEHHS JIIKyBaHHSI, OyJIM BU3HAYEHI SIK TaKi, IO
BUHUKaJIM Yy MpUHANMHI 2 % TallieHTiB i BABIYi a00 YacTi-
11Ie, HiXX y TalLlieHTIB, sKi npuiimManu miaueto. Cepen HUX
HalfyacTillle BUHUKAIW HyA0Ta, aiapesl Ta OJI0BaHHS IpU
BUKOpUCTaHHI qoHerne3uay y no3i 10 mr/mody (3, 3,2 %
BiMOBITHO).

Y BinkpuToMy HOCHiIKEeHHI, siKe TpuBano 15—30 Tux-
HiB, TaKi MOOIYHI peaxlii, IK Hy10Ta, aiapesi, 063COHHS,
BTOMa, OJIFOBaHHSI, M SI30Bi CYyIOMM Ta aHOPEKCisT, TaKOX
HaluacTille BUHUKaIW y Tpyni goHene3uny 10 mr/mo0y
(> 5 % nopiBHgHO 3 maaie60). [Ipu TUTpyBaHHI A03U
10 Mr/mo6y mpoTsroM 6 TUXKHIB MOOIYHI peakiiii Oyau Ha
PiBHi TaKMX y MALIEHTIB, SIKi OTpUMYBaJii 5 Mr/100y.

EdekTUBHICTb | 6e3neKka AOHeNne3nAy
AAS AIKYBOHHS A€rKOT/noMipHOT popmu
XBOpO6U AAbLrenmepa

Y naHuii yac 3aCTOCYBaHHS JOHENe3WIy PO3TISIAETHCS
SIK OIMH 3 MPOBiTHUX MeTOoiB Tepartii XA (Ipenapat Iep-
1moi mtinii) [20, 36]. Moro edbekTnBHICTb i Ge3neka noBeneHi
pe3yabTaTaMM YUCIEHHUX KJIIHIYHUX JOCTiIKEHb.

VY GaraTolieHTpOBOMY ITOJBIAHOMY CJIiITOMY ILIale00-
KOHTPOJIbOBAaHOMY JociimKkeHHi S. Rogers et al., 1o mpo-
BOJMJIOCS TIPOTSTOM 24 TUXXHIB, B3SUTU y4acThb 0J113bK0 900
MalieHTIB 3 JIeTKO/ToMipHOI0 XA, sIKi NpuitManu qoHe-
ne3ut abo rrane6o [37]. OuiHKa KOTHITUBHUX (YHKIII
nposoauiach 3a goromororo mkanu ADAS-Cog.

PesynbraTt pociimkeHHs IoKa3aiu, 1110 3aCTOCYBaH-
Hs JOHEeIe3W1y BipOriZHO MOKpallly€ KOTHiTMBHI (DYHK-
wii xBopux. IIpoTsiroM JikyBaHHsI cTaH GinbirocTi (80 %)
MAalli€HTIB, SIKi OTPUMYBAJIM TOHEIE3WJI, MMOKPAIIUBCS ab0
3aJIMILIMBCS HA MTOYAaTKOBOMY PiBHi. AHAJIOTIYHUIA TepamneB-
TUYHUI eekT MaB Micle Tutbku mig 30 % XBOpUX KOHT-
POJIBHOIT TPYIIH, SIKi OTpUMYyBasu ruiaie6o. byna BcTaHOB-
JieHa Oisblll BUCcOKa e(heKTUBHICTh n03yBaHHS 10 Mr/mo0y
npenapary mopiBHIHO 3 5 Mr/no0y. J1oC/IiIHUKY Bia3HAYM -
JIM, 110 TO3UTUBHUI e(eKT mpernapaTy HOPiBHSHO 3 Iljia-
11e60 30epiraBcs MPOTATOM 6 THXKHIB TIC/IS 3aBePIIEHHS
NpUoMy JOHEIIE3UTY.

B. Winblad et al. [39] ouiHIOBaJIM 1OBFOCTPOKOBY KJli-
HiYHY e(PeKTUBHICTb i O€3MeKy JOHEeNe3uay MOPiBHSIHO 3
rutane6o npotsaroM 1 poky y 286 maiieHTiB 3 XA jierkoro
i cepeqHbOTO CTYMEHS TSXKKOCTi. XBOPi 3 MOXKJIMBOIO abo
iiMoBipHOI0 XA B I’SITU KpaiHax IiBHiYHOI €BpOIN OTpHU-
MyBaJii IOHeTe3us (5 Mr/maeHb mpoTiaroMm 28 MHIB, MOTIM
10 Mr/maenp) abo rurauebo. JlochilxeHHs 3aBeplInIn
66,9 % mauieHTiB, gKi OTpUMYBaIu goHene3un, i 67,4 %
MHali€eHTiB, sIKi oTpuMyBaiu miauedo. [pu owiHii cumm-
TOMiB AeMeHLii 3a mKanoo GBS Ha 24, 36 i 52-My THXHI
OyJia MpoJIeMOHCTPOBaHA NepeBara TOHene3ny MOPiBHIHO
3 mane6o0. Takox KOpUCTh JOHENe3uIy criocTepiraiacst B
KOTHITUBHIl i MOBcsiKkaAeHHi fistmbHOCTI (ADL).

K. Rockwood et al. [9] BukoHanmu MyJbTULEHTPOBE
52-TUXHEeBE BiAKPUTE JOCITIIKEHHS Y XBOPUX 3 JIErKO,/

rmomipHolo cramiero XA. I1pu upomMy BOaiocs BUSHAYUTHU
aKTyaJibHi MillleHi TO3UTUBHOI TepaneBTUYHOI Oii JOHEe-
Me3WIy 3aJeXKHO Bill OLIiHKU, 1aHOi JikapeM a00 OIiKyHOM
XBOPOro. 3a OLIIHKOIO KJIIHILMCTa TeparieBTUYHUMU Millle-
HSIMM TOHETIe3WITy €: KOTHITUBHI (GyHKIIT (85 % ycix xBo-
pux); GYHKIIOHATBbHI MOXKJIMBOCTI MarieHTiB (68 %); mo-
pyuieHHs moBemiHKu (57 %); couianbHa B3aemonist (52 %);
no3Bis (20 %).

Hornsaadi TakoX OLiHWIN TepareBTUYHI MillleHi ToHe-
ne3uy: QYHKLIOHAIbHY aKTUBHICTb (86 %); mi3zHaBaabHi
dbynkuii (83 %); mosBis (76 %); noseninky (57 %); co-
LiasibHy B3aemoiro (49 %).

B ornani J.S. Birks [38], y sgkuii 6ynu BKiIo4YeHi 16
JIOCTiIXeHb i 4365 mauieHTiB 3 Jerkow,/momMipHow XA,
OLIIHIOBAJIMCS KOTHITMBHI (QyHKIIIT i 3araJbHUN KJIiHi4-
HUIi CTaH MalieHTIB MPU BUKOPUCTaHHI JOHETIe311y a0o
rutane6o. Yepes 24 THXKHI crocTepiraaocsi CTaTUCTUYHO
3HAUyIle MOJIHIIIeHHsS KOTHITUBHUX (PYHKIIN SK IS
5 wmr, Tak i 1st 10 Mr moHene3uay mopiBHSIHO 3 Taiebo
(3a wikanow ADAS-Cog —2,02 i —2,92 6ana BiAnoBiaHO).
Kpim Toro, 3a omiHkKo0 Jikaps, y rpynax JOHEIe3UIy
5 mr i 10 Mr Big3Hauvanocs nesike MOJIMILIEeHHS 3araib-
HOI0 KJIiHIYHOTrO CTaHy MOPiBHSIHO 3 mjanebdo yepe3 12 i
24 tuxHi. KopucTh Bif JiKyBaHHSI TOHETE3UIOM TaKOX
OyJia MoMiyeHa 1oA0 MOKAa3HUKIB MOBCIKIEHHOT aKTUB-
HOCTi If MOBEAiHKH.

VY nocaimkeHHi, sike TpuBayio 30 THXKHIB, B3SUIM Y4acTh
473 mauieHTtu 3 jerkoto/mnomipHoto XA. Yci BoHu Oynu
posnofineHi Ha 3 rpynu: 1-11a rpyrna npuiimMana 24 THXHI
IIOHETIE3WT 5 MT, 6 TVDKHIB — I11a11e00; 2-Ta — 4 TVXKHI 10-
Hene3w! 5 mr, 20 TvkHiB — noHeneswr 10 Mr, 6 TIKHIB —
mnane6o; 3-t9 — 30 TukHiB mauedo. Ilicag 24 TuxHiB
JIIKyBaHHSI 32 KOTHITUBHOIO 11Kajolo oliHku ADAS-Cog
cepeiHi BiIMIHHOCTI B MOKa3HUKAaX 3MiH CTAHOBWIM: —2,8
Gauta 1 JOHeTe3uny 5 Mr/aeHs i ruiaie6o i —3,1 G6ana s
noHene3uny 10 Mr/neHs i mane6o. Yepes 6 THKHIB Ha r1a-
11€00 Tali€HTH, Ki OyIM Ha JOHETIe3Wi, He BiIpi3HSUIUCS
BiJl TUX, SIKi OTPUMYBaJIX JiniiIe Tuiaie6o npotsirom 30 Tux-
HiB (puc. 1).

3a 24 TvKHI JTiIKyBaHHS 3a IIKAJI0I0 3araJIbHOTO BpaskeH-
Hs Bin 3miH CIBIC+ cepenHs pizHuis 6aniB noHene3us/
miaie6o craHoBuia: 0,35 oa. Mg TOHeNe3uty 5 Mr/neHsb i
mane6o i 0,39 oa. ans noHeneswiy 10 Mr/aeHs i ruiaie6o.
BinMiHHOCTI Oy/1M CTaTUCTUYHO 3HAYYIIUMU (puUc. 2).

Y npyroMy mocimKeHHi 3a yuacTio 365 malieHTiB 3 Jier-
KOI0/TIOMipHOI0 XA TPUBAJIICTIO 6 MiCSILIiB TPOBOAWBCS aHA-
J1i3 e(DeKTUBHOCTI JIiIKyBaHHS JoHerne3wioM S i 10 Mr/mo0y
[40]. Ouinka pesynbraTiB 3iAilficHIOBagacs ILJISIXOM
00’emHaHHs 3 KpuTepiiB: 3a mKamoo ADAS-Cog (rmoka3HuK
KOTHITMBHOI (pyHKIIi1), IIKAJIO00 I OLIIHKY CTaHy MalliEHTa
JlikapeM abo ocobaMu, sIKi IOTJISIIAa0Th 3a Malli€HTOM (IIIKa-
na CIBICH, noka3HMK 3arajibHO1 (DYHKIIIT), TAIIKAIO IS
OLIIHKM MOBCSIKAEHHOI aKTUBHOCTI IPpY KJIIHIYHUX O3HaKax
nemeH1ii (ADCS-ADL-sev). BuzHauaBcst moKa3HMK 31aT-
HOCTi BUKOHYBAaTH CYCITUJIbHI CITpaBW, JOMAIIHIO POOOTY,
yimro0JIeHi cripaBu i obciryroByBatu cebe. byito mmokasaHo,
110 3aJI€3KHO Bifl 103U JOHETE3W CIIPUYMHSIB CTATUCTUY -
HO BipoTiHe 301JIbIlIeHHS BiTHOCHOI KiJIbKOCTI Malli€HTIB,
y IKMX BUHMKAJIa peaKilisl Ha JTiIKyBaHHSI.
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PucyHok 1. OuiHka e@eKTUBHOCTI JlikyBaHHS 3a wkasoi ADAS-Cog

MerToro ananizy, nposeaeHoro BueHumMu Benukoi bpu-
TaHil Ta ony6JikoBaHoro y 2018 poiii B KokpeiiHiBcbKiit
0a3i JaHMX CHUCTeMaTUYHUX OIJsAiB, OyJa OLliHKa KJIi-
HiYHOI e(peKTUBHOCTI i1 Oe3IeKu TOHEIe3uy B Joaei 3
JIETKOI0, TIOMipHOI0 a00 TSXKKOI0 JIEMEHIIIE0 TIPU XBOPOOi
AJprreiiMepa, a TaKOX ITOPIiBHSIHHS e(heKTUBHOCTI i1 0e3-
MEeKM Pi3HUX J03 IBOTO JiKapChKOTro 3aco0y s ¢hopMy-
BaHHS ONTUMAaJbHUX KIiHIYHUX peKoMeHaalii [41].

V ueii ornsan Oyay BKJIIOYEHI TiIbKM paHIOMi30BaHi
MOJBiHI ciimni naanedo-KOHTPOIbOBaHI JOCTIIKEHHS, Y
SIKMX JIIKyBaHHSI Pi3HUMU J03aMU JTOHENe3W1y 30ilCHIO-
BaJIOCS B JIIOJIEH 3 JIETKOIO, TOMipPHOIO 200 TSIKKOIO IEMEH -
1i€1o yepe3 XBopoOy AJbplreiiMepa NpoTsarom 12 TUKHIB
a0o Oisblile.

TpuausaTe DociIKeHb 3a ydacTio 8257 malieHTiB Bia-
MMOBiTaJI KPUTEPiSIM BKJIIOUEHHS B OTJISIT. YYacHUKH 21
TOCTTiIDKeHHS MaJIU JIETKUH 1 TOMipHUIA CTYMiHb IeMEHIIil,
5 — cepenHiii i TSoKKWi, 4 — TSKKUM CTYIiHb.

MeTaaHaniz BUSBUB IepeBaru 11010 KOTHITUBHOI
(byHK11iT, BUMipSHOI 32 TOMTOMOTOIO IIKAJIX OLIHKM KOTHi-
TUBHMX (PYHKIIiN ipu XxBopoOi Anblreiimepa ADAS-Cog,
MPHY 3aCTOCYBaHHi OiJIbIII BUCOKOT 103U JOHEIME3My MO-
PiBHSIHO 3 T1ane6o nmpotsiroM 12 i 24 TrxkHiB Tepamnii. Ko-
pOTKa OlLliHKa KOTHITUBHUX (PYHKIIii 3a mKkanoiro MMSE
rokasaja MoAiOHI pe3yJibTaTh Ha KOPUCTh JIOHETEe3WITy B
OiTbIIl BUCOKOMY JA03YBaHHI MOPIiBHSHO 3 TIale0o mpo-
tarom 12, 24—26 i 52 TuxHIB Tepailii, a TAKOX JAOHeIe-
3uiy B 103i 5 Mr/mo0y npotsrom 24 tuxHiB. Kpim Toro,
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PucyHok 2. OuiHka e¢pekTUBHOCTI nlikyBaHHSs 3a wkanoio CIBIC+
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MeTaaHalli3 BUSIBUB KOPUCTh 1100 KOTHITUBHOI (hyHKIIi,
sika OyJia BUMipsiHA 3a JOIMOMOTOIO IIKaIW OLiIHKKW KOTHi-
TUBHUX (QYHKLII TIpU TSLKKiil nemeHwii — SIB, 3aBasiku
MpuitoMy JTOHeNe3uJly B HU3bKIii i OiJblll BUCOKIH 103i
MpOTITOM 24 TUXHIB.

BusiBneHo ogHe MOCTiIKEeHHS 7151 OLIiIHKU isUTbHOCTI B
MOBCSAKAEHHOMY XUTTi 3 BAKOPUCTAHHSIM LIKATW OL[iIHKU
nporpecytodoro mnoripieHHss PDS. To3a 10 mr/mo0y no-
HeIe3uTy moKasajia IepeBary MopiBHSIHO 3 IU1ale0o IpoTsI-
roM 52 tukHiB Teparii (MD 3,80; 95% nosipuuit inTepBaj
1,70—5,90; p = 0,0004; 1 mocmimkeHHs1, 276 y4aCHUKIB).

Y nBOX iHINMX AOCTIIKEHHSIX aKTUBHICTb Yy MOBCSIK-
JNIEHHOMY KUTTi OLIiHIOBaJIacsl 3 BAKOPMCTAHHSM ILIKaJIN
OLIIHKM HeTmpalie3naTHocTi nmpu nemeHuii DAD i mkanu
IHCTpYMEHTaJIbHOI aKTUBHOCTI B TTOBCSIKICHHOMY XUTTi/
IIKaJIM OIiHKM 3MaTHOCTI 10 caMoo0OciyroByBaHHs IADL.
Bussneno moxasu kopucti 10 Mr/mo0y goHere3uiy mpo-
TSITOM 24 TUXHIB.

He OyJio BusiBI€HO BiZMiHHOCTEI MiXK TOHENE3UIOM i
n1ane0o 11010 MOBEJiHKOBUX CUMIITOMIB i IKOCTi XXUTTS,
BUMIPSTHUX 3a TaAKaMU LIKAJTaMMU:

— Heiliponcuxiatpuunuii orisin (NPI). CepenHs Bin-
MinHicth MD —1,62 (95% M1 Bim —3,43 no 0,19; 1035
YYAaCHMUKIB, 4 TOCTiIKEHHS);

— mikana noseniHku pu XA (BEHAVE-AD). Cepen-
Hs BinmiHHicTs MD 0,4 (95% A1 Bim —1,28 mo 2,08; 194
YYaCHUKU, | JOCTimKEHHS);

— ImKazia ouiHkKu KocTi Xutts (QoL). Cepenns Bim-
MiHHicTe MD —2,79 (95% 11 Big —8,15 10 2,56; 815 yuac-
HUKIB, 2 JOCiI3KEHHS).

JloHene3ns1 MaB HU3bKY 4YaCTOTY PO3BUTKY CEPHO3HUX
no6iyHUX eheKTiB. Y AOCTiIKEHHSIX MOBIIOMIISIIIOCS TIPO
BUHUKHEHHS 53 pi3HUX MOGIYHMX e(eKTiB, BKIIOYHO 3 HY-
JOTOI0, GIIIOBAHHSM i Iiapelo. Ix mostBa Gy/a TToB’s13aHa i3
3aCTOCYBaHHSIM 103U qoHene3uay 10 mr/no0y nopiBHSIHO
3 5 Mr/mo0y abo nianedo. MetaaHani3 BUMAAKIB JeTalb-
HOCTi He MMOKa3aB Pi3HUIII MiX IpyllaMu, SIKi IpuiiMain
JIOHere3w1 5 Mr/mno0y i miame6o, 10 Mr/mody i miaue6o
npotsirom 12, 24—26 i 52 TrxHIB.

Otxe, Mali€eHTH 3 JIerKoto/moMipHo0 XA, sIKi puii-
MaJIi TOHere3w y 1031 10 Mr/meHp MpoTsIroM 6 MicsIIIiB,
novyBaIrcCs Kpalle, Hixk ocoou, sIKi MpuitMaiu riamnebo,
3a mapaMeTpaMu KOTHITUBHOTO (bYHKIIIOHYBAaHHS — MUC-
JICHHSI 1 3armaM’iTOByBaHHS, KepyBaHHS IIOJEHHOO [i-
SUTBHICTIO 3a 3araJIbHUM BPaK€HHSIM TiATOTOBIEHOTO J10-
risaava.

AOCAIAKEHHS KOMGIHOBAHOTO
30CTOCYBOHHS npenaparis
AOHenes3nA + MeMOHTUH

Hesiki mpoxoJiiHepriyHi Moo6iuHi edekT iHTridiTOpiB
XOJTIHECTEPA3W MOXYThb OyTU 3MEHIIIeHI TP OTHOYACHOMY
3aCTOCYBaHHI MEMaHTUHY. MeMaHTHUH SIK HEKOHKYPEHT-
HUM HU3bKoa(diHHUI aHTaroHicT rimyramaTHux NMDA-
peLenTopiB pekoMeHaoBaHuii npu aemeHuii [51]. Moro
MeXaHi3M [ii Moxe OyTHU ITOB’SI3aHUI i3 MOAYTIOBAaHHSIM
ryTaMaTepridyHoi mepeaadi, 110 OIocepenkKoBye KOPTHU-
KaJIbHi I KOPTUKO-CYOKOPTUKAJIbHI B3aEMO3B’SI3KU B TO-
JIOBHOMY MO3KY.

JlomaBaHHSI MEMaHTMHY /0 paHillle MPU3HAYEHOTO
JIIOHEeTIe3UJy MiABUIIye e(eKTUBHICTh Tepalrii i € 6e3meu-
HuM 115 naiieHTiB 3 XA. Lle mokazaHo y 24-TukHeBO-
My IJ1a1e60-KOHTPOJILOBAHOMY IOCIIIXKEeHHI, sTKe OYi10
mpoBeacHo D. Weycker et al. [53]. ¥V mocnimkxeHHs Oyaun
BKJII0UeHi 404 mMalieHTH 3 ITIOMIpHOIO i TSIKKOIO CTaIi€o
XA, IKUM 10 cTabiIbHO MPU3HAYEHOT0 JOHEMNEe3UIy 10~
IaBajiu MeMaHTUH y 103i 20 mr Ha 100y. [1pu nepeBeneH-
Hi Ha KOMOiHOBaHYy Tepallilo BiA3HaYeHO MOJIIMIIEHHS B
KOTHITUBHI#, QyHKIIIOHANbHIl, MOBEeOiHKOBIil cepax, a
TaKOX TMOJIIIIEHHS 3a 3arajJbHOI0 IIKAJIOK KJIiHIYHOTO
BpaxxeHHd [53].

C.H. van Dyck et al. [52] onyGJikyBayiv AaHi paHI0Mi-
30BaHOTO KJIiHIYHOTO JOCIIIKEHHS, sTKe TTPOJEMOHCTPY-
Bajio Oe3MmeKy, ToOpy MepeHOCHMICTh Ta e(PeKTUBHICTh
KOMOIHOBAHOI Tepallii Ipu MOMIipHil i TSKKil XA, mpu
SIKili MallieHTH OTPUMYBAJIU CTAOIIbHI 03U JOHEIIe3UTy
MPOTSTOM ABOX POKiB, MPOAOBXKYBaIM Teparlilo JOHe-
ME3MJIOM i 3roaoM OyJu paHAOMi30BaHi sl OTPUMaHHS
(micyst TMTpyBaHHS) MeMaHTUHY 10 Mr aBidi Ha 1eHb 200
miane6o [52]. KombGiHoBaHa Teparrist Oyna moB’s3aHa 3i
3HAYHO KpallMMU pe3yabTaTaMy LI0A0 MOKa3HUKIB KOT-
HITUBHUX (DYHKIIi MOPiBHSIHO 3 MpUMaHHAM T1a1e0o,
BUIIIOIO YACTOTOIO 3aBEePIIEHHS TOCITiIKEHHS i Kpaliowo
MIEPEHOCUMICTIO JIIKyBaHHSI.

Hocnimkenns A. Atri et al. [54] o6’ennano mani 1408
MALiEHTIB i3 CepeaHbOIO i TSKKOI0 (hopMOI0 XA, BKIIIOYE-
HUX 10 YOTUPHOX IIECTUMICIUYHUX PaHA0Mi30BaHUX JOCi-
JIKeHb MOHOTeparnii MemaHTUHOM (n = 570) i mogaTKoBOI
Tepartii (miarpymna gpoHene3uay: n = 847). 3MiHM ILIOILI ITi/T
kpuBoto (ITITK) 3a mokazHMKaMy KOTHITUBHUX (DYHKILii
(SIB), ¢dynkuionansHocTi (ADCS-ADLI19), noBeninku
(NPI), zaranbHoro crany (CIBIC+) i 3BeneHoro iHaekcy
(4D-CI: yci yotupHu IMOKa3HUKHM PiBHO3BaAXKEHi) Oy pO3-
paxoBaHi 3 BUKOPMCTAHHSM IIpaBMJIa TpaIlellii i olliHeHi 3a
JIOIIOMOTrolo KoBapianTHoro aHaiizy (ANCOVA) (amBocTo-
poHHili piBeHb 3HauywocTi = 0,05). PesyabraTtu aHamizy
[IT1K mopiBHIOBanMCS 3i 3MiHAMM MOKA3HUKIB «Bif Bi3UTY
IO Bi3UTY» LI0/I0 BUXiTHOTO PiBHS 3 BUKOPUCTAHHSIM 3Mi-
1IaHOT MoJieJli TOBTOpHUX BUMiptoBaHb (MMRM).

IlicTp MicsLiB MOHOTepamnii riamnedo CynpoBOIXKY-
BaJIMCS 3HAYHUM KYMYJISITUBHUM TOTipIIEHHSIM YCiX pe-
3yabTaTiB. KomMOiHalIisI MeMaHTUH + TOHENe3MJI IToKa3ajia
CTaTUCTUYHO OinbIin 3Hauyme mominmenHs [1T1K 3a kpu-
tepismu SIB, NPI i CIBIC+ mopiBHSIHO 3 TTOEAHAHHSIM
mrane6o + gonernesun (SIB: 68,4 mpotu 32,0; P =0,019;
NPI: —74,3 npotu —28,2; P=10,003; CIBIC+: —2,5 npotu
1,4; P =0,006) i MmoHoTepamicio memantTuHoM (SIB: 68,4
npotu 12,0; p < 0,001; NPI: —74,3 npotu —7,4; P <0,001;
CIBIC+: —2,5 mpotu 2,7; P < 0,001). PisHuus 3a Kpu-
tepieMm ADCS-ADL19 6Gyna cTaTUCTUYHO HE3HAYYIIOIO:
MeMaHTUH + noHene3u (1,4) nmpotu miamnedo + goHe-
neswt (—0,9); p = 0,407; npotu MOHOTEpaIlii MEMaHTH-
HoM (—12,2), p = 0,310. Anaii3 3BeAeHOTO iHIEeKCY Ipo-
IeMOHCTPYBaB 3HAUHiI KyMYJISITUBHI IlepeBaru KoMOiHa-
il MeMaHTHH + goHere3ua (630,0) mepen mMoeTHaAHHSAM
miane6o + noHenesun (344,7; p < 0,001) i MoHOTeparmieo
memaHTUHOM (152,1; p < 0,001). KombGiHaligs MeMaHTUHY
11 TOHeIe3uay Maja afuTUBHUIA e(eKT.
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Lleit Benukuii 00’ eHaAaHUI aHAaJTi3 TUTOILL i/l KPUBOIO,
MPOBEJAECHWI 3 BUKOPUCTAHHSIM JaHUX PaHIOMi30BaHUX
JOCTiIKeHb XA cepeIHbOTO i TSKKOTO CTYIIEHS, 3a0e3-
revye BiporigHe miaTBepIKeHHs J00pOro CyMapHOTO KJli-
HiuHOTO eeKTy NpHU 1oAaBaHHI MEMaHTUHY JI0 MOCTiitHO-
ro npuiiomy noHene3uiny. EQekrT € amnTuBHUM i, Ha Bimmi-
HY Big eDeKTy MOHOTeparlii, IPOIOBXY€E HAKOITMIYBATHUCSI
MPOTSTOM IIECTH MiCSIIiB JIIKyBaHHSI, a 1Oro BUpPaxKeHiCTh
sIK MiHiMyM Ha 50 % Bulie, HiX y MoHOTepaiii. Kpim Toro,
OyJ10 MOKa3aHo, 1110 10JABaHHS MEMAHTUHY B CXEMY JIiKYy-
BaHHS TMAalli€EHTIB, IKi NpUAMalOTh TOHENe3u, € Oe3neu-
HUM, KOMOiHallis mpenapaTtiB 100pe NepeHOCUTHCS.

Micue AoHenesunAy B AiKyBOHHI
CYAMHHOI AeMeHUii

Y naHuii yac nmokaszaHo, o JoHene3us eeKTUBHUI He
TiabKu ipu XA, ajie il ipu cyainHHil nemenii [46]. Ha ko-
PUCTb KOHIIETILT alleTUIXOJIiIHepTriyHOTO Ae(eKTy mpu Cy-
IUHHI JeMeHIIii CBimuaTh He TUTbKY KJIiHIUHI, ajie i eKCITe-
pUMeEHTaIIbHI 1 TaToMopoJtoriuHi gaHi [45]. Y creniaabHO
BUBEICHOI JIiHil IIypiB 31 CAaAKOBOIO CXWIBHICTIO 10 apTe-
piaJIbHOI TiMmepTeH3sii Ta iHCY/IbTiB (eKCIepruMeHTaIbHa MO-
JIeJIb CyTMHHOI IeMEHILi1) BUSBSIETHCSI 3HAUHE 3MEHILIEHHS
ALETUIXOJIIHY i XOJIiHY B KOPi TOJIOBHOTO MO3KY, TilOKaMITi
i1 nepebpocmiHanbHii pinuHi [45]. 3a gaHUMU aBTOIMCIT, y
MAalli€EHTIB i3 CyIMHHOIO IEMEHIIIE€I0 CITOCTEPIraeThCs ale-
TWIXOJIiHepriyHui aediunT y Kopi, Tinokamri it cTpiatymi,
a TaKOX 3HMXKEHHSI KOHLEHTpAIlil alleTWIXOJIiHY MPU T10-
CMEPTHOMY IOCTiIKEeHHI IIepeOpo-CITiHAIBHOI pinuHu [45].
Kpim Toro, migkipkoBi CyIMHHI BOTHUIIIA MOXYTh IIPU3BO-
IUTU [0 LEHTPAJIbHOTO alleTUJIXOJiHEePTiuHOro Ae(eKTy
HaBiTh Y pa3i BiACYTHOCTi CYIyTHiX ajbLIreiiMepiBChbKUX
3MiH. LleHTpaJibHi XOJiHepriuyHi CTPYKTYypH, 30epeKeHHS
SIKMX BKpail BaXJIMBE B 3MilICHEHHI KOTHITUBHUX (DYHKIIIA,
CXWJIBbHI 10 YpakKeHHsI B yMOBaX illIeMii, TTpu LIboMY aTpodist
rimokamria Moxe BUSIBJISITUCS B MALIIEHTIB i3 CyTMHHOIO Jie-
MEHIII€I0 HABITh 3a BiICYTHOCTI CYITyTHBOI XA [45].

D. Goldsmith i L. Scott [46] BBaxalOTh AOLIIBHUM
MpU3HAYCHHS JOHEIe3MTy IpU CyAMHHIA nemenmii. Ha-
SIBHI JaHi CBiZYaTh MpPO IMOJIMIIEHHS CTaHy XBOPHUX I10-
PiBHSIHO 3 NPUIOMOM ILTalle00, IpU LIbOMY J03YBaHHS 5
i 10 Mr Ha moOy nmoOpe mepeHocsaThes xBopumu [47]. Lle
nojinumeHHs O0yjao BiazHaueHo D. Wilhineson i crmiBaBT.
[40] sk Ha korHiTuBHUX TecTax (MMSE, ADAS-Cog),
TaxK i 3a IIKaJaMU 3araJlbHOr0 BpPaXKEHHSI TIPO TMHAMIKY
crany xBoporo (CIBIC+). BaxiuBo migkpecauTu, 1o y
BKJIFOUEHMX B 11€ JIOCIIIKEHHS XBOPUX OYJIU TTePEeKOHIM -
Bi 03HAaKM CyIMHHOTO, a HEe NMEePBUHHO-AEreHEPATUBHOTO
(anmpUreiiMepiBCKOT0) YpaKeHHSI TOJIOBHOTO MO3KY (Ha-
SIBHICTb BUPAXXEHOTO CUCTEMHOI'O aTepOoCKJIepo3y, apTe-
piajbHa TinmepTeH3is, rirepxojecTepuHeMisi, BKa3iBKa Ha
rocTpe IMOpYILIeHHS MO3KOBOTO KpOBOOOIry B aHaMHe3i,
BUCOKMIA 0aj 32 MOAU(DIKOBAHOIO 1IKAIOK XauMHCHKO-
ro, panToOBUi1 MOYATOK 3aXBOPIOBAHHSI i 1OTO CTyIiHYACTe
MpOoTpecyBaHHs).

3a maHUMM KOKpelHiBcbKoro orusay [48], skuit
IPYHTYBaABCsl Ha pe3yJbTaTaX 3aCcTOCYBaHHS JOHEIe3U-
JIy TIpOTIroM 24 THXKHIB y mo3ax Bim 5 mo 10 Mr Ha o0y
MnopiBHsAHO 3 Mianebo, y 1219 xBopux 3 MOXJIMBOIO 260

MMOBIpHOIO CYAWHHOIO JIeMEHIIi€0 Ha TJi Teparii LuM
IpenapaToM BiJ3HaueHi Kpallli pe3yJbTaTh B KOTHITUB-
Hilt cdepi 3a mkanamu ADAS-Cog i MMSE. I1pu nibomy
BUKOPUCTAHHS OiTbII BUCOKUX 103 TOHETIE3UTY MPUBO-
JIWJIO 10 Oiblll 3HAYHOTrO TosinieHHs 3a mKanow CDR
(Clinical Dementia Rating), a TakoX 30iIbIIIEHHS AKTUB-
HOCTi XBOPUX Y MOBCSIKACHHOMY KUTTi.

EdDEeKTUBHICTb AOHENEe3UAY B AIKYBAHHI
AeMeHLUii 3 TiAbuaMU AeBi

dapmakoreparis qeMeH1Lil 3 TUtbLsgMU JIeBi € onHi€0 3
HaMCKIaaHIIIKUX IIpo0JieM, 1110 00YMOBIIEHO IMOEAHAHHIM
KOTHITUBHMX, MICUXOHEBPOJOTiUHUX, BETeTATUBHUX i MO-
TOPHUX TTOPYIIEHb.

Y paHaomizoBaHOMY MOABIMHOMY cCJIilOMY ILiale0o0-
KOHTpOJbOBaHOMY nociimxkeHHi E. Mori et al. [50] B3stiu
yuacth 140 mamienTis 3 ATJI i3 48 cnemianizoBaHUX LIeH-
TpiB y Amonii. Yci BoHu Oyau paHOOMi30BaHi IJIs OTPU-
MaHHS 11ane6o ado 5/10 Mr moHerne3uay IOAHS IIPOTSI-
rom 12 TkHiB. BriiuB Ha KOrHITMBHI (DyHKIIIi OLliHIOBAIX
3a JOMOMOT0I0 00CTexKeHHs IcuxiuHoro crany (MMSE),
3MiHM B MOBEIiHLI — 3a gormoMoroio mkaau NPI, Ha-
BaHTaXXEHHsI Ha BUXOBATeJiB — 3a OMOMOIOIO iHTEPB’I0
(Zarit Caregiver Burden).

Honene3wnn y no3ax 5i 10 Mr/mo0y 3HauHO nepeBep-
1yBaB Tjiane6o 3a oooma nokazHukamu MMSE (5 wmr:
cepenHs pizuuug 3,8; 95% I 2,3—5,3; p < 0,001; 10 mr:
cepenns pisauusa 2,4; 95% 1 0,9—3,9; p = 0,001). Takox
BiI3HAYAJIOCS TOJIMIIEHHS B TTIOBEIIHKOBUX MOKa3HUKAX
(p <0,001) mpu npuiiomi 51 10 Mr/mo0y i HaBaHTaXKeHHI
Ha oci0, ski 3ailicHioTh gorasaa (p = 0,004), npu npu-
iiomi 10 Mr/mo0y.

JloBroctpokoBa e(eKTUBHICTb i 6e3meka 10 Mr goHe-
Me3W1y B Malli€HTIB 3 AeMeHIi€lo Tiielb JIesi Oyna mia-
TBepIkeHa y 52-tuxkHeBoMy aociimkeHHi I11 ¢asu [49].
Bono cknaganocst 3 16-TUXHEBOrO paHIOMi30BaHOTO
M1a1e60-KOHTPOIbOBAHOTO i 36-TUXHEBOTO BiIKPUTO-
ro po3mmupeHoro pmocmimkeHHs. 3 142 manienris 3 A TJ1,
BKJIIOUEHMX y (Da3y paHAOMi30BaHOTO KOHTPOJIbOBAHOTO
JIocimKeHHs (Tpu rpynu: mianedo, 5i 10 mr), 110 mepeii-
LIJIM 10 Bimkputoro eramny. [pyna ruane6o ¢a3u paHmo-
Mi30BaHOT'O0 KOHTPOJIbOBAHOIO MOCIiIXXEHHS po3rnoyaja
AKTHUBHE JIIKyBaHHS Ha 16-My TUXHi, a aKTMUBHi Ipynu
MiATpUMYBaJIM TIpU3HAYEHE JIIKYBaHHS i 103U 10 24-TO
TKHsL. Yepes 24 TukHi Bei naiieHTr otpuMyBanu 10 mr
nonerne3uay. OtuiHoBaBes rncuxiynuii cran (MMSE) st
BU3HAYEHHS KOTHITUBHUX (DYHKIII i TOBEIiHKOBI CMII-
tomu (NPI) mamienTiB. Ouinka 0e3meKku BKIIIoYanaa pee-
crpauiro Hebaxanux sy (HA).

HocnigxenHs 3aBepmman 100 oci6. ITomimmeHHs
KOTHITUBHUX (DYHKIIIM 30epirasocst mpoTsaroM 52 TUX-
HiB (MMSE Ha 52-My TuxxHi B 103i 10 mr: 2,8 + 3,5 (ce-
penHe + cranmapTHe BiaxuieHHs); P < 0,001; mapHuii
t-xputepiit CThrofieHTa). ¥ TUX, XTO OTPUMYBaAB IuIalebo
Ha eTalli paHA0Mi30BaHOTO KOHTPOJIbOBAHOTO TOCTiIKEH-
HSl, TTCJISI TTOYaTKY aKTUBHOTO JIIKYBaHHSI CITIOCTEPiraaocs
nominmeHHs. NP1 mmokpamnryBaBcs B ycix IpyIiax IpoTSIrom
YCHOTO MOCHIIKEHHs, BKIIOUHO 3 IIepiogoM mianebo. Y
Ipymi, sIKa mpuiiMana 5 Mr, 6e3 MOMITHOI'O MOJIMIIeHHS
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KOTHITMBHUX a00 MOBEIiHKOBUX (DYHKIIiii HA 24-MYy THX-
Hi, MoJaJIbIIe MOJIMIIEeHHS CIIOCTepiragocs Imics 30iab-
meHHs no3u 10 10 mr. Yacrora 6ynb-skux HS He 306i0b-
mryBajacs 3 TJIMHOM 4Yacy.

Otxe, pe3yabTaTy paHIOMi30BaHUX KJIIHIYHUX JOCIi-
TIKEHb, 110 OYJIU MPUCBSYEHI JOHETIe3UTY, MiITBEPIKYIOTh
MOTO CIIPUATIMBUI BIUIMB Ha KOTHITUBHI (DYHKIIII ITpU 1e-
MeHIIil 3 TibLsiMU JleBi.

AncneproBaHi TAGAETKU AOHENe3nAy
B YKpAQIHi

B VYkpaini goctynHi nucneproBaHi Ta0JaeTKU JOHE-
ne3uiy, 10 po3MajaloTbCs B POTOBiMA MOPOXHUHI, a60
TabseTKu 111 po3cMOKTyBaHHs. Llst nikapcbka ¢dopma
JIOCTYIHA JIJIsT 00OMEXEHOTO J1iara3oHy MeIWYHUX Mperna-
patiB. @opMa BiIpi3HIETLCA Bill TPAAULIIITHUX TabJIETOK,
OCKIiJIBKY po3po0bIieHa IJIsi pPO3CMOKTYBaHHS Ha s13UKYy. [1e-
peBaru IuCIeproBaHuX TabJIeTOK JTOHETIe3UITy O€3CYyMHIB-
Hi: IX JIETKO BXXMBATU, TOMY BOHU 3py4YHi Y BAKOPUCTAaHHI B
nemiaTpii, repiaTpii Ta mcuxiaTpii; BOHM 3pY4YHi y BUKOPHUC-
TaHHI 15 TMAaLi€HTiB ITIOXMUJIOrO BiKY, IiC/IsI HEPEHECEHOTo
iHCYJIBTY, IPUKYTHUX [0 JixKKa, 3 HUPKOBOIO HEIOCTaTHIC-
TI0, TMAILliEHTIB, SAKi BiAMOBIISIIOTbCS KOBTAaTU YW MaloTh
nucdariro — npo0JeMU 3 KOBTaHHSIM; MalOTh ITiIBULIIEHY
0iOOCTYITHICTD, 1110 TapaHTYE LIBUAIIE BCMOKTYBaHHS, a
3aBISIKM BCMOKTYBAHHIO /10 TTOTPAIUISIHHS B IILIYHOK [Tist
Mpernapary HacTymnae MBHIIIE; He TTOTPeOYIOTh BOAM, IO
MOKe Kpallle ITiIXOOUTH IS JTIoAei 3 00MeKeHUMU MOXK-
JIMBOCTSIMU, TIPUKYTUX JO JIiKKA; MOXJIUBICTH 3aCTOCY-
BaHHS y BUTAAKaXx, /Ie € TUTaHHS i3 3ro/1010 Ha JIiKyBaHHS,
ToMy (hopma 3 OLIBIII0I0 OI0AOCTYIHICTIO Kpallle TapaHTYeE,
1110 mpernapat Oyae BXKUTO.

BuCHOBKM

— JleMeHIlisl € OHi€I0 3 OCHOBHUX IPUYMH iHBaJiI-
HOCTI 11 3aJIEXKHOCTI cepell JIoAei MOXUIOTO BiKY B yChO-
My cBiTi. BoHa cipaBisie GizuuHMiA, ICUXOJOTIYHMIA, CO-
HiaJIbHUI Ta €EKOHOMIYHMIA BIUIMB HE TiIJIbKUA Ha JIOIEH,
SIKi CTpaXkJarTh BiJl Li€l MaToJIOrii, aje il Ha Joaei, saKi
3[iMCHIOTH JOIJISI 32 HUMU, Ha ciM’i i CyCTIiJILCTBO B
izomy.

— OmHMM 3 OCHOBHUX IIJISIXiB KOMITEHCALIil XOJiHep-
riyHoi mucyHKIIi Ipu AeMeHIlii € BUKOPUCTAHHS iHTi-
0iTOpiB alleTUIXOJiHecTepa3u. Y maHUI yac iHTiOiTopu
AXE posrmisimaloTbes sIK mpenapaTy Ieploi JiHil Tepa-
nii XA. Haii6inpln yacTo BUKOPUCTOBYBAaHUI Mpenapart
i3 TpyIu iHriGiTOpiB XOJiHECTepa3yu — MOHEeNe3W, SIKU
3apeecTpoBaHuii 6inabire HixX y 100 kpainax cBity. FDA
PEKOMEHIYE BUKOPHUCTAHHS JOHETIe3WJTy ISl JIiIKYyBaHHSI
CUMIITOMIB JIETKOI i ToMipHOi (popM XA.

— JloHeme3uJI TiepeBaxkHO iHTi0ye aleTuiIXoiHecTe-
pasy, a He OyTUPUJIXOJIiHecTepasy, 1110 MOSICHIOE 10To Kpa-
Iy IIEePEeHOCHUMICTh MOPiBHSIHO 3 iHIIMMU iHTiOiTOpamMu
alleTUIXOJIiHeCTepa3u, i Ma€ ONIbII 3HAYHY CEJIEKTUBHICTh
Iii 11010 aLleTUIXodiHecTepasu. JlofaTKOBUM MeXaHi3MOM
Nii JOHeTe3uIy MOXe OyTH MOro 31aTHICTh MiABUIIYBAaTU
WibHiCTh H-X0MiHOpeenTopiB y KOpi FOJJOBHOTO MO3KY,
110 TPUBOIMUTH N0 aKTUBALlil iHIIUX HeHpoMeaiaTOPHUX
cucTeM, IediluT IKUX CITOCTEPIraeThCs MPU LIbOMY 3aXBO-

pIOBaHHI, a TAKOX 3MEHIIIYE TOKCUYHY Jit0 OeTa-aMinoiny
Ha HelipoHu. [Ipemapar moka3aB cBOIO e(DEeKTUBHICTh K
1I0I0 KOTHITUBHOTO (DYHKIIIOHYBAHHS XBOPUX Ha JIETKY/
noMipHy XA, TaK i 1I0J0 KOPeKIlii MOBEeIiHKOBUX IOPY-
IIeHb y 0araTboX paHIOMi30BaHUX JOCTIIXKEHHSIX, Y TOMY
YUCIIi B KOKPEMHIBCbKOMY OLJISIAI.

— JlonaBaHHSI MEMAaHTUHY 0O paHille NPU3HAYEHO-
ro IoHene3wny MiABuilye eeKTUBHICTb Teparii i € 6e3-
MEYHUM [JIsl TTALi€EHTIB 3 MOMipHOW/TsKKo XA. Tlpu
repeBelleHHI Ha KOMOiIHOBaHY Teparlito Bil3HAYEHO T0-
JIIMIIEHHS B KOTHITUBHIN, QYHKIIIOHAIBHINI, TOBEIiHKO-
Bilf cdhepax, a TAKOXK MOJIITIIIEHHS 3a 3aTaJIbHOIO IIKAJIOI0
KJIiHIYHOTO BpakKeHHSI.

— EdexTuBHICTh fOHETIE3MITY TOBEACHA IIPU CYINHHII
NIeMeHl1Lii i neMeHl1ii 3 TibusiMu Jlesi.

— Ilpenapat noHerne3uiy B YKpaiHi — AuCIIeproBaHi
TabJIETKHU, 1110 pO3MaaaloThCs B POTOBI MOPOXHUHI, 00
TabJseTKu 1151 po3cMoKTyBaHHs. [lepeBaru 1iei popmu
0Oe3CyMHIBHi: iX JIerKo BXWBAaTH, TOMY BOHU 3pyUHi Y BU-
KOpUCTaHHI B mefiaTpii, repiaTpii Ta mcuxiatpii; BOHU
3py4YHi Y BUKOPUCTAHHI JIJIS MAIi€EHTIB MOXUJIOTO BiKY,
Micjisi MEPEeHEeceHOoTo iHCYIbTY, MPUKYTUX OO JiXKa, 3
HUPKOBOIO HEIOCTATHICTIO, MAli€HTIB, SIKi BiIMOBIIS-
I0OTHCSI KOBTAaTU YM MaIOTh Iucdariio — npoojeMU 3 KOB-
TaHHSIM; MalOTh MiIBUIIEHY 0i0JOCTYIHICTb, 1110 rapaH-
TY€ LIBUJIIE BCMOKTYBAaHHS, a 3aBASIKM BCMOKTYBaHHIO
J10 MTOTPAILISIHHSA B ILJIYHOK Jid IperapaTy HacTae IBU/I-
1Ie; He MOTpeOyITh BOAM, 110 MOXKE Kpallle MiIXOIUTH
IUTSL Tioiet 3 0OMEXXEHUMU MOXJIUBOCTSIMU, MTPUKYTUX
IIO JTi’kKKa; MOXJIMBICTb 3aCTOCYBaHHS y BUTAAKaX, € €
MUTaHHS 3i 3TOJI00 Ha JIIKYBaHHS, TOMY opma 3 Oijib-
oo Oi0ODOCTYIIHICTIO Kpallle TapaHTy€E, IO IIperapar
OyIe BXKUTO.
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Donepezil in dementia: proven efficacy and safety of treatment

Abstract. The leading neurochemical mechanism of dementia de-
velopment is pronounced degeneration of cholinergic neurons and,
accordingly, a significant decrease in the level of acetylcholine in
the cortex and subcortical structures, which directly correlates with
the severity of cognitive deficits and psychopathological symptoms.
One of the main ways to compensate for cholinergic dysfunction
is the use of donepezil, the acetylcholinesterase inhibitor, which is

FDA-approved as a first-line drug for the treatment of mild/mo-
derate Alzheimer’s disease. Also, its use is effective in the therapy
of vascular dementia and dementia with Lewy bodies, which has
been proven in randomized clinical trials. With moderate/severe
Alzheimer’s disease, it is advisable to prescribe combined therapy —
donepezil + memantine.

Keywords: dementia; Alzheimer’s disease; donepezil; memantine
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Case report of neurosyphilis with intrathecal synthesis
of oligoclonal antibodies

Abstract. A clinical case is described which occurred in the practice of the Department of Neurology 1 of the
Mechnikov Dnipropetrovsk Regional Clinical Hospital. Using the patient’s case history as an example, some possible
difficulties in a differential diagnosis of neurosyphilis and demyelinating diseases are shown, peculiarities of laboratory
diagnosis of the former are highlighted and reviewed, and also the diagnostic importance of identification of antibody
synthesis type during a cerebrospinal fluid analysis for detecting oligoclonal bands is explained. The article contains
a brief overview of the works related to modern views on the place and role of the cerebrospinal fluid analysis for a
diagnosis and a differential diagnosis of diseases of the nervous system, for studying the types of antibody synthesis
in the blood serum and in the cerebrospinal fluid, as well as to some aspects of diagnosing syphilis.
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A cerebrospinal fluid (CSF) analysis is an important
diagnostic method to screen for the presence many neuro-
logic diseases. The lumbar puncture with subsequent cere-
brospinal fluid analysis is used in bacterial meningitis and
meningoencephalitis, multiple sclerosis (MS), autoimmune
encephalitis, paraneoplastic neurological syndromes, acute
disseminated encephalomyelitis, neuromyelitis optica,
mono- and polyneuritis of the cranial nerves, systemic in-
flammatory/autoimmune processes with the involvement
of the nervous system, benign intracranial hypertension,
subarachnoid haemorrhage, Creutzfeldt-Jakob disease, Al-
zheimer’s disease [1].

In inflammatory diseases of the central nervous system
(CNS), the process occurs intrathecally; it is the cerebrospi-
nal fluid where an isolated synthesis of immunoglobulins fol-
lowed by a change in their clonality takes place. The disco-
very of oligoclonal bands of immunoglobulin G (IgG) in the
CSF was an important step forward in the understanding of
MS and other inflammatory diseases of the central nervous
system [1, 2]. The separation of IgG molecules produced
by different clones of B cells has been impossible until the
agarose gel electrophoresis was introduced in 1950 [3, 4].

The key observation which led to the discovery of oligoclonal
bands is dated 1959 when Karcher, van Sande, and Lowen-
thal [4] reported the separation of gamma globulins into
fractions using the agarose gel electrophoresis in a patient
with subacute sclerosing panencephalitis. In 1960, the same
group of researchers found oligoclonal bands in patients with
trypanosomiasis, neurosyphilis, and MS [3, 4].

The isoelectric focusing technique with subsequent im-
munoblotting was developed by Geoff Keir in 1990 [3]. Due
to the fact that IgG molecules are visualized as thin bands,
the method of isoelectric focusing was named the oligoclo-
nal band assay. The test is qualitative since the band count
in the oligoclonal type of immunoglobulin synthesis is not
done as it has no clinical significance. The essence of the
isoelectric focusing consists in the comparison of clonality of
immunoglobulins in the cerebrospinal fluid and in the blood
serum because in systemic autoimmune and infectious pro-
cesses, immunoglobulin penetrates the blood-brain barrier
(BBB) to get to both the cerebrospinal fluid and the blood
serum. The presence of oligoclonal IgG in the cerebrospinal
fluid is not an absolute specific criterion of MS as it can also
be found in infectious or autoimmune diseases [2, 4]. For
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the analysis and interpretation of results of an oligoclonal
band test, the classification of synthesis types according to
Andersen [5] is used which singles out 5 patterns of the im-
munoglobulin synthesis:

— type 1 — normal pattern: diffuse polyclonal distribu-
tion of IgG in the cerebrospinal fluid and the blood (no in-
trathecal IgG synthesis);

— type 2 — oligoclonal bands unique to the cerebrospinal
fluid (the presence of intrathecal IgG synthesis characteristic
of a subacute/chronic immunoinflammatory process in the
CNS together with the immune response of the intrathecal
distribution);

— type 3 — mixed pattern: the presence of oligoclonal
bands unique to the cerebrospinal fluid plus the presence of
oligoclonal bands in the cerebrospinal fluid and in the blood
(the presence of intrathecal IgG synthesis characteristic
of an acute/subacute immunoinflammatory process in the
CNS together with a systemic immune response);

— type 4 — mirror pattern: oligoclonal bands in the cere-
brospinal fluid and in the blood are identical (no intrathecal
IgG synthesis characteristic of a systemic immunoinflamma-
tory process with or without the involvement of the CNS and
with a systemic production of oligoclonal bands);

— type 5 — paraprotein pattern: oligoclonal bands in the
blood and in the cerebrospinal fluid are identical like in type
4 but are characterized by a regular periodic sequence and a
decrease in intensity — monoclonal type (no intrathecal IgG
synthesis, the presence of monoclonal gammopathy).

For MS, the synthesis types 2 and 3 are pathognomonic,
while type 4 is characteristic of a systemic inflammatory re-
sponse with the involvement of the BBB in neuroborreliosis,
neurosyphilis, Guillain-Barré syndrome, neurologic mani-
festations of infection with the human immunodeficiency
virus (HIV), meningoencephalitides, and tuberculosis. The
monoclonal type 5 synthesis is indicative of paraneoplastic
processes, while the type 1 synthesis is found in persons with
no inflammatory changes in the cerebrospinal fluid. Deter-
mining intrathecal IgG synthesis indicators as oligoclonal
bands is considered to be the main laboratory criterion of
MS as a chronic inflammatory disease [5, 7]. However, an
inflammatory immune response in MS occurs only outside
the BBB that allows finding IgG in the CSE As an inflamma-
tory process progresses, the “polyclonal” immune response
transforms into the “oligoclonal” one that is caused by an
increase in the number of immune cell clones reacting with
a certain autoantigen. Therefore, the detection of oligoclo-
nal immunoglobulin is indicative of a chronic autoimmune
inflammatory process. Although the presence of oligoclonal
IgG bands in the CSF is a frequent phenomenon in patients
with MS, it has not been totally clarified yet whether there
is a link between them and a white matter lesion, intrathecal
or meningeal inflammatory changes, and a clinical course
[7—9]. Any transitory or progressing pathological process
involving the CNS may have symptoms similar to MS [7].
Thus, a differential diagnosis of MS has to be carried out on
a broader set of pathologies, with neurosyphilis being one of
them [7, 10].

Damage to the nervous system may be observed at any
stage of a syphilitic process development [10, 11]. Neuro-

syphilis is diagnosed on the basis of clinical manifestations
and changes in the CSF as there is no single highly sensitive
and specific test to identify this disease [11, 12].

Often, Treponema pallidum, the causative agent of syphi-
lis, also causes neurovascular and/or parenchymal involve-
ment of the nervous system, posing no difficulty in terms of
diagnosing. In both cases, pleocytosis with an increase in the
gamma globulin level and the presence of oligoclonal bands
is observed during a CSF analysis [11, 13]. The presence or
absence of plasma antibodies to lipoproteins of treponemas
detected using the immunofluorescence reaction has a high
sensitivity to syphilis [10, 11]. However, neurosyphilis is
known as a “great imitator” and may be manifested in non-
specific complaints, be associated with positive treponemal
and negative nontreponemal tests as well as cause nonspe-
cific changes in the CSF [14]. In such cases, the diagnostic
search broadens, and neurosyphilis is not an obvious diagno-
sis. More often, the damage to the nervous system by syphilis
develops in young people, males, homosexuals, and people
infected with the HIV [11, 14]. Early forms of neurosyphilis
develop within a few months during the first several years af-
ter initial infection and are characterized by an involvement
of the meninges and the blood vessels, while its late forms
develop within a few years, decades after the infection, and
are characterized by an involvement of the parenchyma of
the brain and the spinal cord.

For the detection of syphilis, two types of tests are used:
treponemal (the fluorescent treponemal antibody absorp-
tion, the Treponema pallidum particle agglutination assay in
the CSEF, the enzyme-linked immunosorbent assay (ELISA))
and nontreponemal (the rapid plasma reagin (RPR) test or
the cardiolipin antibody test), the serological test for syphi-
lis developed by the Venereal Disease Research Laboratory
(VDRL), the toluidine red unheated serum test. Nontrepo-
nemal tests in patients with the tertiary (late) syphilis may
be non-reactive (negative), while treponemal tests remain
reactive at all stages of the disease. The gold standard for di-
agnosing neurosyphilis is the CSF test for syphilis developed
by the VDRL (CSF-VDRL); however, its sensitivity varies
from 30 to 70 % [11]. A positive CSF-VDRL test confirms
the diagnosis of neurosyphilis but a negative result does not
exclude this diagnosis either [15].

To identify neurosyphilis, neuroimaging techniques, in
particular, the magnetic resonance imaging (MRI) of the
brain, are applied as well [16]. Cerebral gummata resembling
meningiomas and increased signal intensity in the T2 mode
or in the diffusion-weighted mode in one or both medial
temporal regions resembling herpetic encephalitis [16, 17]
are pathognomonic MRI patterns of neurosyphilis.

Case report

Patient B., a Caucasian male aged 40 years, has sought
medical attention at the Department of Neurology 1 of the
Mechnikov Dnipropetrovsk Regional Clinical Hospital in
September 2018 complaining of pronounced weakness in the
lower limbs, disturbance of movements in them, gait disor-
der, feeling of numbness in the limbs. As known from the
medical records and the anamnestic data, the patient con-
siders himself to be ill since the end of August — beginning
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Figure 1. MR scan of the brain
in the T2 weighted mode:
the hyperintense foci in the occipital
and parietal lobes
of the right brain
hemisphere

of September 2018 when, not having any health problems,
he started to experience the symptoms of weakness in the
lower limbs. He consulted a doctor in his place of residence
(Kyiv) and was sent to an examination — MRI of the brain
and the cervical spinal cord with contrast enhancement. As
a result of the conducted study, the foci of a hyperintense
MR signal in the T2 and FLAIR modes and of an isointense
one — in the T1 mode have been found in the right cerebral
hemisphere (Fig. 1) and at the level of C4-C5 segments of
the cervical spinal cord.

After relocation, the patient sought medical attention at
the Mechnikov Dnipropetrovsk Regional Clinical Hospital
and was hospitalized to the Department of Neurology 1.
Upon admission to the hospital, his neurological status was
as follows: the consciousness is clear, the speech is preserved,
the cranial nerves are intact; the muscle strength: in the up-
per limbs: D — 5 points, S — 5 points, in the lower limbs:
D — 2.5-3 points, S — 2.5—3 points; the tendon and peri-
osteal reflexes of the upper limbs: S = D, overactive; of the
lower limbs — D = S, high; the foot clonuses are caused on
2 sides; the Babinski, Oppenheim, Schaeffer, and Chaddock
reflexes are present on 2 sides; the muscle tone in the upper
limbs: D = S, unchanged, in the lower limbs: D = S, slightly
increased due to spasticity; the symptoms of an extrapyrami-
dal system lesion are not observed; the sphere of coordina-
tion: the finger-to-nose test is satisfactory, the heel-to-shin
test cannot be performed due to the severity of paresis in the
lower limbs; the patients is unable to maintain the standing
position in the Romberg’s test; a decrease in the superficial
and deep sensitivity below the C3 innervation level on 2
sides; the meningeal symptoms are absent; the pelvic viscera
functions are not disturbed; the patient’s walking is assisted,
he cannot walk on his own due to the severity of paresis in
the lower limbs.

Figure 2. MR scan of the brain in the T2 weighted
mode: hyperintense foci in the occipital, frontal,
and parietal lobes of the right brain hemisphere
and in the parietal lobe of the left brain hemisphere
(negative dynamics compared to the examination
dated September 2018)

Based on the clinical and radiological picture, a con-
clusion that the patient had the onset of a demyelinating
disease was made according to the McDonald criteria
2017. The treatment was carried out: pulse therapy with
the administration of methylprednisolone 1000 mg by in-
travenous infusions for 5 days. As a result of the treatment,
a pronounced positive dynamics expressed in an increase
in the muscle strength of the lower limbs to 4 points was
observed.

A re-deterioration in the patient’s condition has been
observed in February 2019 when, being otherwise healthy,
he again complained of pronounced weakness in the lower
limbs, disturbance of movements in them, coordination
and balance disorder worsening at night, a pronounced gait
disorder. The patient was rehospitalized to the Department
of Neurology 1 of the Mechnikov Dnipropetrovsk Regional
Clinical Hospital. Upon admission, his neurological sta-
tus was as follows: the consciousness is clear, the speech is
preserved, the cranial nerves — horizontal nystagmus; the
muscle strength in the upper limbs: D — 5 points, S — 5
points, in the lower limbs: D — 3 points, S — 3 points;
the tendon and periosteal reflexes of the upper limbs:
S = D, overactive; of the lower limbs: D = S, high; the foot
clonuses are caused on 2 sides; the Babinski sign is pre-
sent on 2 sides; the muscle tone in the upper limbs: D = S,
unchanged, in the lower limbs: D = S, slightly increased
due to spasticity; the symptoms of an extrapyramidal sys-
tem lesion are not observed; the sphere of coordination:
the finger-to-nose test is performed with dysmetria, the
heel-to-shin test is performed with dysmetria, dysmetria
is aggravated in the absence of visual control; extremely
unstable when standing during the Romberg’s test; a de-
crease in the superficial and deep sensitivity below the C3
innervation level on 2 sides, the deep sensitivity is more
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reduced; the meningeal symptoms are absent; the pelvic
viscera functions are not disturbed; the patient moves using
a walking stick, notices considerable difficulties when
walking in the dark and with the eyes shut. An exacerba-
tion of multiple sclerosis was assumed and, to verify it,
the patient underwent an MRI examination with contrast
enhancement and the hyperintense foci in the T2 and
FLAIR modes localized in both brain hemispheres have

Figure 3. MR scan of the cervical spinal cord
in the T1 weighted mode following the administration
of a gadolinium contrast agent: the focus
of a ring-shaped paramagnetic accumulation
at the level of C2-C3 spinal cord segments

Figure 4. Blood serum analysis to detect antibodies
to Treponema pallidum using the immunoblotting
method: positive results for the p41, p45, p17,
p15 antigens

been found (Fig. 2). Also, a focus has been detected accu-
mulating a contrast agent at the level of C2-C3 spinal cord
segments in the T1 mode (Fig. 3).

In view of such a radiological picture, a decision was
made to carry out an in-depth examination and further di-
agnostic search: an analysis of the CSF and blood plasma to
detect oligoclonal antibodies (01.03.2019). Analysis of oligo-
clonal bands has revealed type 4 synthesis which is indicative
of the presence of high-affinity (“mirror”) oligoclonal anti-
bodies in the cerebrospinal fluid and blood plasma. As this
picture of oligoclonal bands is not typical of demyelinating
diseases and is more characteristic of systemic inflammatory
processes that are autoimmune or infectious in nature, the
decision to continue the diagnostic search has been made.
For this purpose, the following diagnostic tests have been
carried out:

— ablood test for HIV infection (06.03.2019): the result
is negative;

— a blood test for antinuclear antibodies (06.03.2019):
the result is negative;

— a blood test for the presence of antibodies to Borrelia
burgdorferi antigens using the blotting method (06.03.2019):
antibodies to the p41 protein are found.

It should be noted that during the first hospitalization
(in September 2018) and the current hospitalization, the pa-
tient underwent a series of serological tests, including Was-
sermann reaction and the microprecipitation reaction with
the cardiolipin antigen (RPR) whose results were negative.
However, considering the clinical picture that shows lower
limb paraparesis, coordination disorders with the prevalence
of sensory ataxia phenomena, neuroimaging data, the pre-
sence of type 4 IgG synthesis in the serum and blood (cha-
racteristic of systemic infections as well), the decision to car-
ry out further examination to detect the presence of syphilis
has been made:

— a blood test to detect IgG and IgM to Treponema pal-
lidum using the ELISA (11.03.2019): the result is positive;

— in relation to the latter, a blood test to detect antibo-
dies to Treponema pallidum using the immunoblotting me-
thod was performed (26.03.2019): the proteins p41, p45,
pl7, p15 have been found (Fig. 4).

Based on the results of the above-mentioned examina-
tions, the patient has been diagnosed with neurosyphilis. He
was sent for further treatment to a dermatovenerologic dis-
pensary in the place of his residence, Kyiv.

Discussion

The clinical case described above clearly demonstrates
a number of clinically significant and topical issues faced
by contemporary neurologists. Firstly, it is a problem of
differential diagnosis in distinguishing MS and other neu-
rological as well as systemic infectious and non-infectious
diseases. The extreme diversity of clinical manifestations
of MS, various types of its course and nonspecific changes
an MRI examination can reveal often dictate the necessity
of a differential diagnosis which sometimes appears to be
very difficult. At the same time, a high prevalence of MS
in the modern neurological practice compared to other
diseases with similar manifestations and changes visua-
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lized by MRI creates among neurologists a certain preju-
dice having excessive diagnostic testing of multiple scle-
rosis as a consequence. In the context of the clinical case
reviewed here, a considerable decrease in the incidence
and prevalence of syphilitic lesions of the nervous system
over the last 50 years has also played an important role
which led to a decrease in the watchfulness with respect to
this disease among neurologists. Secondly, the mentioned
clinical case shows the importance of determining the
type of antibody synthesis when carrying out a cerebrospi-
nal fluid analysis with the aim to detect oligoclonal bands
because, as stated in the works included in the overview
and illustrated by our patient’s example, just confirming
the fact of the presence of oligoclonal bands in the CSF
is not sufficient for diagnosing MS; moreover, a wrong
diagnosis can be made. It means that the interpretation of
results of a test aimed at detecting oligoclonal antibodies
must always be done taking into consideration the type
of antibody synthesis but definitely not in isolation from
the clinical picture of a disease, its course, and the re-
sults of other diagnostic tests. And finally, the third ques-
tion which is indirectly touched upon in this case study
is the problem of screening tests for syphilis in Ukraine:
the tests which are nowadays used for screening (Wasser-
mann reaction, RPR) may at certain stages of syphilis (in
particular, in the tertiary stage) yield false-negative results
as it was in the case with our patient and led to diagnosing
his disease wrongly during the first hospitalization. The
verification of a syphilitic process became possible only
after the modern highly sensitive and highly specific tests
(ELISA, the immunoblotting) have been implemented to
analyze the cerebrospinal fluid and to determine the type
of antibody production.

Conclusions

Despite a high prevalence of demyelinating diseases
of the nervous system (in particular, MS), the probability
of that a patient may have a different neurological or sys-
temic disease (of infectious or non-infectious origin) which
would explain the clinical picture and neuroimaging changes
should be borne in mind. Neurosyphilis is one of these di-
seases. The method of a CSF analysis to detect the presence
of oligoclonal bands should include the identification of the
type of oligoclonal antibody synthesis because it is one of
the markers which, in combination with the data obtained
through other research methods, may facilitate the process
of differential diagnosis of neurosyphilis and MS.
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KAiHIYHUI BUNOAOK HeMpocugiAicy 3 iIHTPATEKAABHUM CUHTE30M
OAIFTOKAOHAABHUX CIHTUTIA

Peslome. ¥ craTTi onucaHo KiHiUHMII BUMALOK i3 MPaKTUKU
BignineHHs: HeBpoJorii Ne 1 JIHinmponeTpoBCbKOi 001aCHOI KJTi-
HivHOI JiKapHi iM. I.I. MeunikoBa. Ha mpukiani icropii xBopoou
MPOJEMOHCTPOBAHO JeAKi MOXKIMBI TPYyAHOII AudepeHIialbHOT
NiaTHOCTUKM Helpocudiiicy i qeMieniHi3yl0unx 3aXBOPIOBaHb,
BUCBITJIICHO Ta MPOaHajli30BaHO OCOOJIMBOCTI JTabOpaTOPHOI Iia-
THOCTUKU TIEPILIOTO0, a TAKOX TiarHOCTUYHY 3HAUYYIIICTh iIEHTH -
ikalii TUIy CUHTE3y aHTUTLI AJIs1 JOCHiIKEHHS JIIKBOPY 11100

BUSIBJIEHHSI OJTiITOKJIOHAJIbBHUX aHTUTLJI. Y CTaTTi HaBeIEHO KOPOT-
KU JIiTepaTypHUIA OTJISIT CYIaCHUX TIOTJISIIIB Ha MicIle 1 3HaYeHHS
aHaJTi3y JIKBOPY B MiarHOCTUIII Ta AU(epeHILialbHIl JiarHOCTULI
3aXBOPIOBaHb HEPBOBOI CUCTEMMU, TOCTIIKEHH] TUITiB CUHTE3Y aH-
TUTIJT Yy CUPOBATL KPOBIi Ta JIIKBOPi, a TAKOX Ha JIESKi acleKTh
NiarHOCTUKU cudiicy.

Ki1040Bi ¢J10Ba: onirokionansHi aHTUTINA; Helipocudiic; pos-
CiSTHUIT CKJIEpPO3; TUIIM CUHTE3Y OJIiIrOKJIOHATBHUX aHTUTIJT; IIKBOD

Tom 19, N° 2, 2023

www.mif-ua.com, http://inj.zaslavsky.com.ua 47



o ysaru aBTopiB /To the attention of the authors/

N

Bumorun Ao opopMAEHHs cTaTten

LaHoBHi asTopwu!

Byap nacka, o3HaiioMTecs 3 JeTajlbHO BUKJIAJEHUMHU
BUMOTaMH 10 o(opMJIeHHS cTaTeil I myOmikamii B XKyp-
Haji Ha caiiti http://inj.zaslavsky.com.ua (po3ain «IIpo
Hac»/«[lomanns» /«KepiBHHITBA 1JIs1 aBTOPIB»).

Lli mpaBuia ckjaaeHi Ha OCHOBI «EIMHUX BUMOT JI0 pYy-
KOMMUCIB, 1110 MOJAIOThcsl B OioMennyuHi xxypHaiau» (Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals), po3po6ieHnx MixKHapOJHUM KOMITETOM PelaKTO-
piB MennuHuX XypHaliB (International Committee of Medical
Journal Editors).

VYci martepiaau moBUHHI OyTM o(oOpMIIEHI BiINMOBIZHO
JI0 TAKHX BUMOT:

1. Pykonuc

1.1. ®opmar TekcTy. PyKomuc HanCUIAEThCS 10 peaaKiii
B eJIeKTpPOHHOMY BUTIJIsAi y popmati MS Word (posiupeH-
Hs .doc, .docx, .rtf), rapniTypa Times New Roman; kernp 12;
iHTepBan 1,5; monst 2,5 ¢cM 3 060X OOKiB TekcTy. BumineHnHs
B TEKCTi MOXHA MPOBOIUTH TiIbKU Kypcueom abo HAMIBIKUP-
HMM HauyepTaHHsIM OykB, ane HE migkpecinenusaMm. 13 Tekcry
HEOOXiTHO BUIAJIUTU BCi TOBTOPIOBAaHI MTPOOLIHU i 3aiiBi po3pu-
BU PSIKiB (B aBTOMAaTUIHOMY PEXUMi uepe3 cepBic Microsoft
Word «3Haiith i 3aMiHUTH»).

1.2. OGcHr TEKCTY PYKOMACY, BKIIIOYAOUM CITMCOK JIiTe-
paTtypu, TabJulli, UTocTpauii, MiAMNUCU 10 HUX, TOBUHEH CTa-
HOBUTH JUIs1 opuriHaibHuX crateir 10—12 cropiHok (opmaty
A4 (10 5000 cniB), orssiny niteparypu — 15—18 cTopiHOK, T10-
BiZIOMJICHB TPO CIIOCTEPEKEHHS 3 TPAKTUKU — 4—6 CTOPIHOK,
peLeH3iii — 4 cTOpiHKMU.

1.3. Mosa nyoaikamii. [{o ny6uikaiii B XypHai Tpuii-
MalOTbCsl PYKOIUCHU 3 OY/Ib-SIKUX KpaiH YKPaiHChKOIO, aHIJIili-
CbKOIO MOBaMU. MeTafaHi cTaTTi myOIiKyrOThCsl IBOMa MOBaMU
(YKpaiHChKO10, aHIiichKo10). [1py Habopi TeKCTy JaTUHULIEIO
BaXJIMBO BUKOPUCTOBYBATU TiJTbKM aHIIIICbKY PO3KIIAIKY Kila-
BiaTypu. Hanpukian, HempuImycTUMo 3aMiHIOBATH JJATUHCBKY
OYKBY «i» YKPaiHCBKOIO JIITEPOIO «i», HE3BaXKalOUM Ha BiyaJlbHY
iIEHTUYHICTb.

1.4. Binnpaska pykonucy. Jlo po3misiay NpuiiMaroThCs
PYKOIIMCH, paHille Hige He ory0JIikoBaHi i He HampaBiieHi
JUIs TyOJtikaliii B iHini BuganHs. CTaTTs HaJICUIA€EThCs Yyepes3
¢opMy HalaHHS pyKOIUCy Ha caiiTi http://inj.zaslavsky.com.ua
(mynkt meHwo «[Ipo Hac»/«[lomanHs»/«Hancunanust cra-
Teit»). [lepen MM HEOOXiTHO 3apeeCTPyBATHUCS HA CaMTi SIK
aBTOp (TOJIOBHE MEHIO, IyHKT «3apeecTpyBaTucs»). Takox
MOXHA HalicJaTU CTaTTIO Ha eJeKTPOHHY aJpecy peaaxirii
medredactor@i.ua (y Temi JimcTa 000B’sI3K0BO BKa3aTH HA3BY
2KypHAJY, y IKWii BU BiANPABJISIETE CTATTIO) Y BUIJISA/I €AUHO-
ro (haiina, 10 MicTUTh BCi HEOOXiHI eIeMEHTH (TUTYJIbHUI
JIMCT, pe3ioMe, KIIIOYOBi CI0Ba, TEKCTOBA YacTUHA, TaOIUII,
CIIMCOK BUKOPHUCTAHOI JIITepaTypH, BiTOMOCTi PO aBTOPiB).
Oxkpemumu (paiinaMu B bOMY XK JHCTI BUCUIAIOTHCS CYIPO-
BilHi TOKYMEHTH i KOIii UTtocTpalliii (pUCYHKIB, CXEM, Mlia-
rpam) y ¢opmatax Ti€l mporpamu, y sikiii BOHU OyJid CTBOPEHi.
Skuo imocTpallii B cTaTTi MojgaHi y Bumsiai pororpadiii adbo
pacTpoBUX 300pakeHb, HEOOXiTHO MOAATH iX KOTito y hopmarti
*JPG a6o *TIF, opuriHaIbHUM pO3MipoM, i3 pO3/1iJIbHOIO 311aT-
HicTio 300 ToyoK Ha oM. Di3MYHKUI PO3MIp Y CAHTUMETPax
TMOBUHEH OYTU AOCTATHIM UIsI OMHO3HAYHOTO CIIPUIHATTS 1
JIErKOTo YMTaHHS 3MicTy inmtocTpaliii. KonipHa namitpa RGB
abo CMYK, 06e3 kommpecii. Intoctpaliii moBUHHI OyTU KOHT-
PACTHUMM i YiTKUMU.

CynpoBinna nokymeHTanis. J[o opuriHajabHOI CTaTTi
JIONAIOTHCS: CYNMPOBIIHUI JTUCT BiJ KEPiBHULITBA YCTAHO-

BU, Yy SIKili TIPOBOAMJIOCS IOCJiAXEHHS; AeKaapalis npo
HasiBHiCTh a00 BiICYTHICTb KOH(MJIKTY iHTEepeciB, aBTOp-
chbKa yroja, AeKjapallis JOTPUMaHHS eTUIHUX HOPM TP
MpoBeAeHHI AociaKeHHs. i TOKyMEeHTU B €JIEKTPOHHOMY
(BiZICKAHOBAHOMY) BMIJISIAI HAACUJIAIOTHCS Ha €JIEKTPOHHY
aJpecy penakilii pa3om 3i cTaTTelo, sika MOJA€ThCs 10 My-
Ostikarii.

Yci (paitam moBuHHI OyTH Ha3BaHi 3a MPi3BUILEM TIEPIIOTO
aBTopa, Hanpukiaz «[lerpos. Tekct.doc», «[TeTpoB. PucyHok.
doc», «IletpoB. CynpoBigHuii Juct.doc» TOILO.

2. CTPYKTYpHi eJieMeHTH PYKONUCY

J1o 000B’SI3KOBUX CTPYKTYPHMX €JIEMEHTIB CTaTTi BilHO-
CSITBCSI:

— TUTYJIbHA CTOPiHKa;

— pe3iome;

— KJIIOYOBI CJIOBA;

— TEKCT CTaTTi (BKJII0YalOUM TaOIULIi, PUCYHKH);

— J0JaTKOBa iHbopMallis;

— CITMCOK LIMTOBAHOI JIiTepaTypu;

— MoBHa iH(popMallis Mpo aBTOPiB AHIJIIHCHKOI MOBOKO
(iM’s1, Tpi3BUlLIe, MTocaaa, Kadeapa (Biagin), yctaHoBa, MicTo,
kpaiHa, ORCID iD).

2.1. TuTybHA CTOPIHKA MOBMHHA MiCTHUTH YKPaiHCHKOIO
Ta aHIiChKOI0 MOBAMHM TaKy iHGopmaiio:

— VJIK crarri;

— Ha3Ba CTaTTi — Ma€ MOBHOLIIHHO BioOpaXxaTu TpeaMeT
i TeMy CTaTTi, He OYTH HaAMipHO KOPOTKOIO, ajie 1 He MiCTUTHU
oinbie Hix 100 cumBoJiiB. Ha3Ba nuieTbcst MaJIMMMU JliTepa-
MM, KPiM BEJIMKOI JIiTEPU MEPILOro CJIOBa Ta BIACHUX HA3B;

— I1.1.B. Bcix aBTOpiB MOBHicTIO. [Tpy Mepekani npizBuIIL
aBTOPiB aHIIIMCHKOIO MOBOIO PEKOMEHAYETHCSI TPAHCIITEPY-
BaTU TaK caMo, sIK Y MOIepeaHix MmyoJiikallisix, abo BUKOpPHUC-
TOBYBAaTH IS TpaHCHiTepallii caiit http://translit.net/, cran-
nmapt LC;

— MOBHE HaliMEHYBaHHSI YCTaHOBM, Y SIKill TIpallloe KO-
XKeH aBTop. SKI10 aBTOPiB JeKiJbKa, 0iJisd KOKHOTO Tpi3BUIla
Ta BiIMOBIAHOT YCTAHOBU MPOCTABJISIETHCS LIUMDPOBUI iHACKC.
SAxiuo Bci aBTOpU CTATTi MPaLIOOTh B OHIN yCTaHOBI, BKa-
3yBaTU Miclie pOOOTH KOXHOIO aBTOpa OKPEMO He IMOTPiOHO,
JIOCTaTHBO BKA3aTH YCTAHOBY OJMH pa3. SIKIo B aBTOpa Kilb-
Ka MicIlb pOOOTH, KOXXHE ITO3HAYAETHCS OKPEMUM UGB POBUM
IHAEKCOM;

— KOHTaKTHa iHdopMallisg aBTOpa, BiAINOBiIaJIbHOIO
3a JIUCTYBaHHS (YKpaiHChKOIO Ta aHTJIIMChbKOIO MOBaMu), —
I1.1.b. noBHicTIO, 3BaHHS, Miclle poOOTH, IMocajaa, MoIToBa
ajipeca yCTaHOBH, ajipeca eJIeKTPOHHOI MOIITH Ta KOHTAKTHUIM
TesedoH aBTOpa.

2.2. Pesome (Abstract) opopmioeTbcss 1BoMa MoO-
BaMu (YKpaiHCBhKOI, aHTJiChKOI0). ABTOPChKE Pe310-
Me 0 CTaTTi € OCHOBHMM JXepejoM iHdopMallii y BiT-
YU3HSIHUX Ta 3apyOikHUX iHGOpMaLiHUX cUCTeMax
i 6asax maHuWX, IO iHIEKCYIOTh XypHaiu. Abstract an-
[JiliChbKOI0 MOBOI NMOBHHEH OYTH HANMCAHMIl AKiCHOIO,
rpaMOTHOIO aHIJiiiCbKOI0 MOBOIO, He BAaBaiiTecs A0 J0-
CJIIBHOTO MepeKJaay YKpaiHOMOBHOI0 BapiaHTa pe3iome!
OOcdr oCHOBHOI YaCTUHU pe3ioMe MOBUHEH CTaAaHOBUTU
61mu3bKko 250 cuiB ab6o He MeHme 1800 3HakiB. Pe3tome
OpUTiHaAJbHOI CTATTi MAa€ OYyTU CTPYKTYPOBAHUM i BKJIIO-
yaTtu 5 000B’SI3KOBUX PYOPUK B yKpaiHOMOBHOMY BapiaH-
Ti: «AKTyaJlbHiCTb»; «MeTa mociiaxeHHs»; «Marepianu
Ta MeToau»; «Pe3ynbratu»; «BucHoBOK» —i 4 pyopuku
B aHIJIOMOBHOMY: «Background» (BkJitouae B cebe akTy-
aJIbHICTb i MeTy mociiikeHHs); «Materials and Methods»;
«Results»; «Conclusions». O6¢sr posniny «Pesynbratu»
MOBUHEH CTAHOBUTHU He MeHIIe HiX 50 % Bim 3arajbHO-
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ro oocary pestome. Pe3tome orsanis, JeKuiit, TUCKYCiliHUX
cTaTeil CKamalThes B MOBiIbHIN opMmi. Pe3tome ornsmo-
BUX CTaTeii MOBUHHI MiCTUTH iH(OpMallilo ITIPO METOIU IO~
LIYKY JiTepatypu B 0a3ax maHux Scopus, Web of Science,
MedLine, The Cochrane Library, EMBASE, Global Health,
CyberLeninka, PIHILI Tomro.

TexcT pe3iomMe MOBUHEH OYTH 3B’SI3HUM, i3 BUKOPUCTaH-
HSIM CJIiB «OTKe», «OiJIbIIIE TOTO», «HAMPUKIIAI», «y Pe3yJib-
TaTti» Tolo («consequently», «moreover», «for example», «the
benefits of this study», «as a result» etc.), a0 po3pi3HeHi BUKIa-
JIeHi TTOJIOXKEHHSI [TOBUHHI JIOTTYHO BUTLIMBATH OJHE 3 OHOTO.
B aHTJIOMOBHOMY TEKCTi CJIiJl BUKOPMCTOBYBAaTH aKTUBHUIA,
a He macuBHU ctaH: «The study tested», a He «It was tested in
this study». Pe3lomMe He MOBMHHO MiCTUTH abpeBiaTyp, 3a BU-
HSITKOM 3arajibHonpuiiHaTux (Hanpukian, JHK), BuHocok
i TocUJIaHb Ha JIiTepaTypHi JxKepea.

2.3. Kmouosi cioBa (Keywords). HeobxinHo Bkazatu
3—6 ciiB 200 CIIOBOCIIONYYEHb, 110 BiIIIOBIIAIOTH 3MICTY PO-
0OTH i CIPUSIOTH IHAEKCYBAHHIO CTATTi B MOLIYKOBUX CUCTE-
Max. Y KJIIOYOBi CJIOBA OTJISIIOBUX CTAaTeH CITi/l BKITIOYATH CJIOBO
«orsin». KitouoBi c10Ba MOBUMHHI OyTU iI€HTUYHI yKpaiH-
CBKOTIO Ta aHTJIiIChKOI0 MOBaMU, iX CIIiJ] MICATH Yepe3 KParKy
3 KOMOIO.

2.4. Tekct ctaTTi. CTpyKTypa MOBHOTO TEKCTY PYKO-
MUCY, TPUCBSIYEHOTO OMKUCY Pe3yIbTaTiB OPUTIHATBHUX A0~
CIiI>KeHb, MOBUHHA BiATIOBiZaTH 3araJbHOMPUIHITOMY
11abJI0HY i MiCTUTU 000B’I3KOBI po3ainu: «Bctym»; «MeTar;
«Marepianu ta metonau»; «PesynbraTi»; «OOroBOpeHHS»;
«BucHoBku».

Byas nacka, o3HaiioMTecsi 3 AeTajJbHUMM TNpPaBU-
JaMu o()OopMJIeHHS KOXKHOTO 3 IMX PO31iJiB HAa caiiTi
http://inj.zaslavsky.com.ua (po3ain «IIpo nac»/«Ilogan-
Hs1» /«KepiBHMIITBA /1J151 ABTOPIB»).

2.5. JlonaTkoBa iHdopmamis BKa3yeTbCcs YKpaiH-
CbKOIO Ta aHIJIIHCbKOIO MOBAMU MiCJIsl TEKCTY CTATTi, Mne-
pen cnuckoM Jitepatrypu. OG0B’ SI3KOBO MTOBUHHO OyTHU
3aJeKJapoBaHO HasBHICTh ab0 BiACYTHICTb B aBTODPIB
KOH(IIKTY iHTepeciB (y TakKMX BUMagKaX MOBUHHA OyTHU
dpasza «<ABTOpPU 3asBJISIOTH MPO BiACYTHICTh KOHDIIKTY
iHTepeciB»). KoHaiKTOM iHTEpeciB MOXe BBaxaTHUCs
Oyab-sKa cutyauis (biHaHCOBI BiIHOCUHMU, clyxk0a abo
poboTa B ycTaHOBax, 110 MaloTh piHaHCOBUI abo ToJIi-
TUYHUI iHTEpecC 10 OnyO0JiKOBaHUX MaTepialiB, MocaaoBi
000B’SI3KM TOIIIO), 11O MOXE BIUIMHYTHA Ha aBTOpa PYKO-
MUCy i MPU3BECTU 10 IPUXOBYBAHHSI, CIIOTBOPEHHS TaHUX
a6o 3MiHUTH iX TpakTyBaHHs. IHdopmanis npo dinancy-
BaHHA. HeoOxinHO BKaszyBaTu axepeno piHaHCYyBaHHS —
Bcix oci0 i opraHizanii, 1o Hagaau (piHaHCOBY MiIATPUMKY
nociaxkeHHIo (y BUTJISIAi TpaHTiB, napyBaHHS ab0 HaaaH-
H$ 00JlafHAHHS, peaKTUBiB, BUTPAaTHUX MaTepiaiiB, Ji-
KiB TOIII0), a TAKOX B3SJIM iHIITY (hiHAHCOBY a0 0COOUCTY
y4acTh, 110 MOXE MPU3BECTH M0 KOHMIIKTY iHTepeciB.
YkasyBatu po3Mip ¢iHaHcyBaHHs He noTpioHo. Iloggaku.
ABTOPU MOXYTb BUCJTOBUTHU MOISIKY JIOASIM Ta OpraHi3a-
1isiM, 110 CIIPUSIIM My0Oaikalii cCTaTTi B XypHali, aje He €
ii aBTOpaMu.

2.6. Bumorn 1o oopmiaeHHsI MPUCTATEAHOro CIMC-
Ky Jitepatypu 3rinHo 3 Haka3om JIAK Ta 3rigHo 3 mix-
HAPOJHUMH CTAHAAPTAMH BiJApPi3HAWTHCSA, TOMY He0O-
XiJHO MOJATH CHUCOK JiTepaTypu B JABOX BapiaHTax —
srinno 3 Bumoramu JIAK Vkpainu (JACTY 8302:2015)
Ta CHMMBOJIAMHM JaTHHCbKoOro aidasity 3a crangapra-
mu National Library of Medicine (NLM). IIpaBuia
o(OpMJIEHHSI CIMCKY BMKOPHUCTAHUX JxXeped (i3 mpu-
KiagaMu) nocTtyrnHi Ha caiiri http://inj.zaslavsky.com.ua
(posain «IIpo Hac»/«Ilonanus»/«KepiBHUITBA 1J1si ABTO-
piB»).

3araabHi pekomeHaamii. OnruMaabHa KiJIbKiCTh LIUTO-
BaHUX POOIT B OPUTIHATBHUX CTATTSX 1 JIEKLisIX CTAHOBUTH
20—30, B ormsamax — 40—60 mxepen. baxaHo nuryBaTtu
OpUTriHaJbHI POOOTHU, OMYOJiKOBAHI MPOTSATOM OCTaAHHIX
5—7 poKiB y 3apyOiXKHUX MEePiOAUYHUX BUAAHHSIX, BUCOKO-
LIMTOBaHi Axepena, y Tomy uucii 3 Scopus i Web of Science.
Hawmaraiitecss MiHiMi3yBaTu caMOLIUTYBaHHSI a0 YHUKAWTe
iioro. Takox HamaraiTecs 3BECTH 10 MiHIMyMy MOCHJIaH-
HS1 Ha Te3u KoHdepeHliit, MoHorpadii. ¥ cnucok jaitepa-
TYpU He BKJIIOYAIOThCS HeOoMmyOJIikoBaHi po0OTH, odiliiiHi
NOKYMEHTU, PYKOTIUCU NUCepTalliil, MiAPYYHUKH i TOBIiMI-
Huku. [ToBuHHaA OyTH MogaHa MoJaTKOBa iH(GOpMallisi Ipo
cratti — DOI, PubMed ID Toio. AKiio B CMUCKY MeHIle
MMOJIOBUHM JXKepea MatoTh inmekcu DOI, ctaTtd He Moxke
OyTu omny0JlikoBaHa B MiXKHapOJIHOMY HayKOBOMY KypHaJTi.
[MTocunanHs moBuHHI OyTH niepeBipeHumMu. [lepen Komriek-
Tali€l0 CIIMCKY JIiTepaTypy KOXHE JIKepeJio MepeBipsiiTe ue-
pe3 caiit http://www.crossref.org/guestquery, https://scholar.
google.com.ua a6o https://www.ncbi.nlm.nih.gov/pubmed.

KoxHe axepesio ciil momiliaTv 3 HOBOTO PsIIKa Tifl
MOPSITKOBUM HOMEPOM, IO BKA3yeETbCS B TEKCTi CTATTi
apabchkUMM ITMdpaMu Yy KBaApaTHUX TyXKaX. Y CITUCKY
BCi poOOTH MepepaxoBYIOThCS B MOPSAKY LUTyBaHHs, a HE
B aji(haBiTHOMY MOPSIIKY.

Tpancaitepauis. /[>xepesia yKpaiHCbKO0, POCiiiChKOIO
Ta iHIIMMU MOBaMHU, 110 BUKOPUCTOBYIOTbh CUMBOJIM KHU-
punuui, HeoOXiTHO BiATBOPIOBATU B TaKWU Crociod: mpi3-
BUIIlA Ta iHilliaJiM aBTOPiB CJiA TpaHCAiTepyBaTu (TpaHC-
JiTepalilo MoXHa 3AiMCHUTM aBTOMAaTUYHO Ha CaWTi
http://translit.net/, crangapt LC), a Ha3By cTaTTi — Tepe-
KJIaCTH aHTJIiIChbKOIO MOBOIO (He TpaHcaiTepyBatu!). [1pu
HAMUCaHHI MPi3BUIN aBTOPiB Kpallle BUKOPUCTOBYBATH
HalOIIbII MOIIMPEHEe HANMMCAHHS Mpi3BUIIA JaHOTO aB-
Topa B Mepexi [HTepHeT, sike BKa3y€e€ThCs B iHIIUX MyOJTi-
Kalisx. SKio BU BUKOPUCTOBYBAAU Mepekaaa Oyab-siKoi
CTaTTi, MOCUJIAHHST Kpallle TPUBOAUTH Ha OPUTIiHATBHY
nyoikaiiio.

ABTOp BiMOBiA€ 32 MPABUJIBHICTh TAHUX, HABEJIEHUX
Y CIIHCKY JiTepaTypu.

3. Inariat i BropuHHi myoaikamii

HenpumnyctrMo BUKOpUCTaHHST HECYMJIIHHOTO TEKCTOBO-
TO 3arMO3WYeHHsT i MPUBJIACHEHHS Pe3yJIbTaTiB TOCiIKEHb,
SIKi He HajlexxaTh aBTOpaM HamaHoro pykomnucy. [lepeBiputu
CTaTTIO HAa OPUTIHAJBHICTh MOXKHA 3a JOMOMOTOIO IporpaMu
Advego plagiatus a6o iHIMx cepsiciB. Pemakuis 3anuiiae
3a 00010 MpaBo MepPeBipKM HaJaHUX PYKOITUCIB Ha HAassBHICTD
riariary.

CraTTd NOBHHHA OYTH peTeJibHO BipeaaroBaHa i Bu-
Bipena aBTopoMm. Ilepen BiampaBkoio pykomucy 10 pe-
JnaKuii mepekoHaiiTecs, mo BCi BUIeBKa3aHi iHCTPyKii
BUKOHAHI.

Marepiam a1 myOtikaniii HaacuIaTH

Ha eJIEKTPOHHY alpecy peaaKiii:
medredactor@i.ua
(B TeMi J1uCcTa 0OOB’SI3KOBO BKA3aTH Ha3BY MEPIOAUUYHOTO
BUIAHHS, Y SIK€ BU BIIIPABJISIETE CTATTIO!)

a0o yepes (hopMy HaZICUJIAaHHS PYKOITUCY
Ha caiiti http://inj.zaslavsky.com.ua
(ryHkT MeHIo «ITpo Hac»/«ITonanHs»/«Hancunanus crarteii»).

[epen Tnm, sIK KOpUCTYBaTUCS TaHOIO (hOPMOIO,
HEOOXiTHO 3apEECTPYBATHUCS HA CAMTI SIK aBTOP
(myHkT «3apeectpyBatucs»). M
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B HEMPOHANbHWX KNiTUHAX™

CnpwAe BIOHOBMEHHI MiENIHOBUX 000M10HOK™

CTUMYNIOE BHEPreTUYHIIA METaboMi3M Ta CUHTE3
OINKiB B HEAPOHAX NPW FINOKCIT MO3KY™ ™.

.,t-’DF'OpOi,f\ OMH uepE,!ﬁpoKyiﬁmmmm .

m"””"""luhim.,‘ PozMy
ANRIWERUI 2 yripgyy

JMeHWye iHBanigu3auilo Ta CMEpPTHICTE* ™ *.

|
mi;i |
—_J

. Kareropla signycky. 3

Yipaita, 02160, m. Kuls, XapKisesre woe Ten./gaxe: +38(044) 292-30-91; +38(098) 682-39-69

Aana indopmayina npuadayeHa ana Gaxisuis y chepi oxoporm 3a0pos’A. NosHa iHGopMawia MICTUTLCA B IHCTPYKUIT
A/IA MEAMYHOTO 3ACTOCYBAHHA Npenapary.

www.cerebrocurin.com.ua
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HA BA31 KNIHIKN «AKCIMEL» BIOKPUTO CYYACHUM

LEHTP
NMPOBJIEM CHY

EOEKTUBHA JITATHOCTURA TA NNIKYBAHHA:

* MOPYLUEHb AWXaHHA YBI CHI (HIYHE anHoe);
* YCIX BUAIB DE3COHHS;
e CHH[POMY HECMOKIMHUX HIr.

NPOBOAMMO HAMCYYACHILLY
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TN ; }
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