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ABcTp
pexomMeHAaliin 3 HelpopeabiniTauii nicna iHCYNbTY

nao

UEPEBPONI3HH® srniouenn

MYNbTHAUCUUMNIHAPHE NIKYBAHHA HEXPOTPABMM
NaHenbHa AVCRYCIA WoA0 KNIHIUHWX peanin
| BNIPOBAAKECHHA CTRATErIn
(BeGiHap EVER Pharma, 14 nucronaga 2023 nokyl

BCTYN

Ha seGinapi 6yno Hafato BuYepnHKil 0rnAp nikyBaHHA Ta peabinitawii yepenHo-mo3kosoi TpaBmu (UMT), BkniouHo 3 po3rnafom npobnem i Hesa-
JoBoneHux notpeb KniHiuHoi npakTuku. byno nigkpecnexo cknagHicts YMT Ak 3axeoptoaHHA, HeobXifHicTb GaratorpanHoro nigxoay Ao ii nikysa-

HA, a TaKOXK HeoOXiZHICTb JOBroCTPOKOBOTO NiKYBaHHSA.

Npodecop Johannes Thome, ncuxiatp i3 micta PocTok, HimeyunHa, 04onuBe Auckycito Npo NoTouHi NepewikoAn, AKi 0BMeXyTb YNpoBafKeHHA
onTUManbHoI Tepanii, 30cepeAnBILIMCh Ha MOXNMBHX PilleHHAX ANA X nofonaKHA. YuacHukamu auckydi 6ynu Katarzyna Kotfis, anecresionor 3 lMonb-
wi, Peter Lackner, Heponor 3 AscTpil, Auapiii [y, Heitpoxipypr 3 Ykpainm, i Katrin Rauen, nikap 3 neiipopea6initaii 3 Himeyuurn.

JOHANNES THOME
Clinic and Policlinic for Psychiatry and Psychotherapy, University of Rostock, Germany

MCUXIATPHYHI NEPCNEKTUBH

Mpodecop VMoranec Tome posnoyas CBOI NPe3eHTawilo 3 OFAAAY NCUXIATPHYHIX
yeknajHeHs nicna YMT, Akl 3aneath Bia Takux GakTopis, Ak TAKKICTL | THR TPaBMU.
OctoeHi npofinemu NoB'A3aHi 3 Aenpecicio, AKY BaKKO AiarHOCTYBATH, i HACTIAKAMM Big-
CYTHOCTI CTPYKTYPOBAHOT0 NiKyBaHHA nicnsa YMT.

KorHiTHBHI ycknanHeHHA € LLe OAHUM NowupeHum peyntTatom YMT. Tomy pexomer-
[LYETbCA BUKOPUCTAHHA 06'EKTUBHUX UKAR ANA OLIHKN KOTHITUBHUX GYHKLIIA. BUkopucTan-
HA TAKKUK LUKan y poboTi pekoMeHAYETheA BAM KNiHILWCTaM, AKI NPaLIoITb 3 NalieHTamn
3 YMI. OgHiero 3 HaibinbL WKWPOKO BUKOPUCTORYBAHMX LKAN € MoHpeanbcbka WKana
oLliHKy KoreiTueHx dynkuiit (Montreal Cognitive Assessment, MoCA). Lle npoctwit i edex-
TUBHMIA IHCTPYMEHT CKPUHIKTY ANA OLIHKI PI3HIX KOTHITUBHIX (YHKLlA, TAKNX AK OpiEHTa-
Lifl, Nam'ATb, YBara i MOBNEHHA.

KATARZYNA KOTFIS
Department of Anaesthesiology, Intensive Therapy and Pain Management,
Pomeranian Medical University in Szczecin, Poland

AHECTE3IONOTIYHI NEPCNEKTUBA

Jokrop Karapina Kordic y ceoilt AonoBIAl 30cepeAunaca Ha xapakTepucTHax aenipiio
nicna YMT i BanuBux nuTaHHAX NicnAonepaiikoro genipiw.

[lenipiii Bpaxac Bin 46 Ao 69 % nauieHTiB | NPOABNAETLCA PISHOMAHITHUMM PAHHIMN
CHMNTOMAMH, TAKUMU AK BTPATA YBArW, AKI MOMHA BU3HAYNTH 33 JONOMOTOK) NepegipeHinx
cnocobiB oLiHKY, AK, HANPUKNAZ, METOZ owiHK cinyTaHocTi ceigomocti (CAM).

¥ 3aKniouHiil yacTiki ceoel npesenTallil Katarzyna Kotfis 3a3Haunna, wio naujen 3 nicna-
onepaviiHim Aenipiem MaTb ripiui peynbTaTy, Taki AK NABMLLEHNI PiBeHb cMepTHOCT], binbiu
TpuBane nepebyBankA B nikapH, Ginblua HeoBXiOHICTL MENCeCTPMHCLKOTD AOMAZY | BUTPaT.
Tomy Byae BaKAVEO BUBYUTI dapMaKonoriuHi 3acol, AKi MoHa Be3neyHo BuKopuCTOBYBATH
¥ BignineHHi iHTeHCUBHOI Tepanii ANA 3MeHILEHKA CAMITOMIB Jenipito abo 3anobiraHHa foro
Hacnigkam. Bosa niakpecnuna, Lo 0AHIM 3 Takux 3acobis moxke byt Liepebponizuy,

PETER LACKNER
Head of Department of Neuralogy, Clinic Floridsdorf, Vienna, Austria

HEBPONOTI4HI NEPCMEKTHBU

[Nokrop NMurep Nlakkep novas csow Aonosiab i3 TeepaenHA «Jlikysanna Hefipo-
TpaBm — Lie KoManaHa poboTa» i nigkpecnus, Wo € we barato MoxAMBOCTEI ANA BAO-
CKOHANEHHA LbOTO MPUHLMAY.

TNikysanHa YMT € cepitoznnm CoLianbHO-eKOHOMIYHUM TArapem, 0cobAMBO B KpaiHax
3 HU3bKUM | CepeHin pieHem foxony. BiH niakpecnue, Wwo HeBPONOTY NOBUHHI ByTH 3any-
YeHi Ha paHHiX cTapiax BIAHOBAEHHA, BIAPa3y Nicna Toro, AK BYN0 po3noyaTo HegigknaaHe
nikyeaHHa. Nerka YMT (npubnuzno 80-85 % nauiexTie) € HegoouiHeHow npobnemoio,
OCKINbKN B 6araTboX NaLiEHTiB TaKOX PO3BMBAIOTLCA KOTHITHBHI Ta iHLLI BigaaneHi Hacnig-
Ki, AKI Cepi03HO BANKBAIOTE HA AKICTH TXHLOTO MUTTA.

AHAPIATYK
YUnen komivery AMN (Axagemil MynsrupucuunninapHoi Heiipotpaemaronori) 8 Ykpaisi,
IscruryT Hedpoxipypril im. Pomogasosa, Kuie, Ykpaia

HEMPOXIPYPTI4YHI NEPCNEKTUBI

[flonogias soktopa AHapia fyka Gyna fye NpakTHuHoK — BiH Nogas Ceill Kniniy-
HIWit gocsig 3acTocyBanuA LlepeGponiauHy B NalieHTiB 3 rocTPOI0 NPOHMKHOID
TPABMOK FONOBH.

Byno HaBejieHo pe3ynbTaTh Cepil BUNAAKIB, 3a0KYMEHTOBAHNUX Y NaLieHTie, AKi npo-
xopuni peabinitayiio 8 IHcTuTyTi Helipoxipyprii nicna 3aboio ronosHoro mo3ky (akybapo-
Tpaema). Lli nauieHTin npojeMOHCTPYBANM pidke IMEHWEHHA HacnigKie TaxKoro 3a6oio
TONOBHOMO MO3KY, TaKiX AK:

< noBefiHKa: anatiA; 4acTa 3MiHa HacTpolo; 3MiHa ocobucTocTi; IMNYABCHBHICTS;
3aHeNOKOEHHA; ABNPea; 3ananexHA; ynoginbHeHHA peakuiiy BiANoBigb Ha NoppasHuK;

< Korwiuis: npobnema cninkysanua; TpyaHow 3 ofpobikoio oTpuManai iHGopmaui;
NOBTOPKBaHI NaTepHy;

< HeBPONOro-COMAaTHUHWI CTATYC: MOPYLIEHHSA NPOLECY CHY; Uedanria; NopylLIeHHA
CBIAOMOCTI; CYROMHUIE CUHAPOM; NOPYLIERHA PYXOBUX YHKLII; nopywerHA dyHKuil Tpas-
NeHHA; NiABULLEHA CTOMMIOBAHICTL; MOPYLUEHHA KOOPAKHALIT.

[lonoBiaay nigKpecus, Wo KAHIYHE NONINWEHHA YN0 gyxe o4eBUIHUM ANA @MIX
NALIEHTIB | ANA MEUYHNX NPALIBHUKIB.

KATRIN RAUEN
Head Physician for Neurorehabilitation, Psychiatry, Psychotherapy & Psychosomatics,
Neurological Rehabilitation Center Godeshahe, Bonn, Germany

MEPCNEKTHBY 3 TOYKK 30PY PEABINITONOTA

¥ Toil yac Ak GinbLicTb nauieHTie i3 YMT matoTh A0Opy AKICTL xuUTTA npoTarom 10 po-
KiB MIcnA TPABMM, € 10KA3M T, 140 HEPBOBO-NCHXIMHI CKAPrH MOCUAIDKITLEA B Pali Tpas-
MU N0BOBOT YacTKM.

Mpodecop KatpiH Payew nigkpecnvna HeoBXiAHICTL 3aX0AiB ANA CIPUAHKA MyNLTH-
LUCUMNAHAPHIA QonoMo3i Npu HelpoTpagmax 3aranom i peabiniTauil 3okpema, bepyuu
10 yBAru KOTHITHBHI i ncuxiatpuyHi npofinemu.

YepenHo-mo3K0Ba TpaBMa Ta He3af0BoneHi noTpe6u B NiKyBaHHi
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= TonosHolo npoGnemoto B ikyBakHi nauiexTie i3 YMT Bce we € AOBrOTPUBANUIA
JTIOTAAL 33 LMK nadieHTamu. Lo npobnemy MoxHa BUPILLKTH, NALLE AKILO NiKapi pisHX
cnewiansHocTei 6yayT 3aitmaTiea NiKYBaHHAM | NIATPUMKOIO NaLieHTiB npoTarom Tpu-
Banoro nepioay yacy.

< Bamnueo nigeuwmty 06i3HaKicTb NPo Te, Wo B GinbLIOCTI NaUieHTiB 3 NoMipHOK
Ta Takol0 YMT i Hagite y noxap 30 % naujentie 3 nerkoio YMT KoriTueHi Ta nenxiatpuyi
npaGnemy BUHNKAI0TL NPOTATOM LECATH POKiB.

= PozpobKa mixgucyunninapHoro nigxoay Ao nikysaxHa YMT i iioro BnpoBagkenHa B
YCbOMY CBTi MAE OCHOBHE 3HaueHHd, a nikysanHs LlepeGponizuHom ponomarae gigHo-
BUTH AediuuT yBaru Ta KoHLeHTpaii nicna YMT, wo nigTeepamKeHo BKAYEHHAM
LlepeGponiznny B Kanapcoki pekomengauii ERABI 3 pisHem pokasoocri 1B.

Hoknaduiwe yumaiime Ha c. 30

Llepe6bponi3anH® — noBeneHe nikyBaHHa YMT

O Llepebponi3zux® BigHOBMIOE AediuuUT YBarv Ta KOHLEHTPaLUii, AK1iA € HaNBINbL NOWVPEHUM
ycknagHeHHam nicna YMT!

© MixHapogHe BU3HaHHA — LlepebponizvH® cxeaneHnii KaHaACbKUMI peKoMeHaaUiamMm
ERABI — piseHb gokasosocrTi 1B’

1. Evidence-Based Review of moderate to severe Acquired Brain Injury — Kanagcsckiia ornag woao HabyTol Tpasmi Mo3KY
cepefHbOro Ta TAXKKOrO CTYNeHs, 3aCHOBaHMil Ha AoKa3ax, MoAYNb 6 — «YBara, KOHLUEeHTpaLjia Ta 06pobika iHdopmaL|ii
https://erabi.ca/

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

prospective meta-analysis of the CAPTAIN trial series. Neurological Sciences (2021): 1-11.

TlosHmi Texct
raianaity

¥ EVVER Lepe6poni3un®
.,“ PHARMA zon‘c.quycneﬁponu.
[AANXAE HAa MUTTA.

O,DMH KPOK BEJIMKA PI3HI/ILI,$I

Munynoro micausa leHHagin otpumas YMT.
CborofHi BiH 3HOBY NpuiiMa€ BaKNMEi pilleHHA Ha poborTi.
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MOIRY CBIHER) DpFaHiNHI, 4Hi nopyt el NPMpnnEr FOROBHOID MOIKY, HACAMNEPER XBOPOGa Ansireimepa; yXKNaHERRA mum THCYRBTY; Tpal
{CTaHM RICRA ONEPATMBHOTD BTPYNAHHA Ha MO2KY, JAKPHTI UepenH0-Mo3K0E] TpaBMM, CTPYC Mo3Ky). TIpOTHNOKA3AHHA: NIABNLLEHA Y TNHBICTE 40 OHOTD 3 KOMNOHEHTIE NPENapary, eninencis, TAwki nom'uleuun d)yH:mn HAPOK. I'Iov&mil
peaxuii. MoGiuni pearwii e 38 a3Ky 3 Tepaniei npenapatom LiepeGponisun® sigMivairuca pigko (> 1/10000 - < 1/1000) abo ManTs nooguHoK Bunagrm (< 1/10000). Npw gyse LBHRKOMY BEEALH Hi MOMAMB] 3AN3MOPOYEHHA, THEMOp, FO-
TOBHHIAGinb, Biffay TR Mapy, NOGAREHE NOTOBWAINEHHH, CBLGiK, MOMTMBT MAKYNONANYNLOIHI BHOANANHA, KPONUE'RHK), NOUENBORIMKA WKIPH, 3amuka Ta Ginb y rpynax. Gap ii BAACTHBOCTI. poni CTUMyNIOE gude-
PesUiaLif KAITHH 1 IKTHEYE 3AMUCTY TR beanocep ENHBAEHA HEAD i NACTHYHICTE, WO CPHAE NONINWERHE KOTHITHBHIK Ta pyxoemx dynkuin. Cnodi6 3acTocysanna Ta Ro3. Mpenapat
BEG/ATE BHYTpiwHBOEEHH0 360 BHYTPiLHE0M 50RO, TPMBANICTE RyPCY MIKYBANHA T3 ONTHIMANGHA LONEHHE f103 SANERATE Bij) CTAHY KBOPOKD, NATOROTH, AKY Bk Mac, Ta oo aiky. HaCTilue PEROMEHI0BANE TPHBARIC Th KypCY NiKyBaHNA (T3
HoguTy 10-20 auie. Epexmiericn Tepanii 3a3eniaii 2pocTac npu npose/erHi noeTopsm kypcie. MlikyBasHa NPOLOBXYIOTY AOTH, 0K COCTEPITAETLCA NORINLUEHHA CTaHY NavienTa evacnigox Tepanil. Kaveropin eignycky. 2a peyemom.
MloBHa iHdopMaLIA MICTHTECR & IMCTRYKLET ANA e AUNHON 33CTOCYBaNNA NpenapaTy. Indopmauin Ana daxisuis y ranysi oxoporn spopos’a. . MO3 Yupainw: N° UA/SSBS/01 /01, aifcwe i 18.03.2014,
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3 KniBCbKwt MICbKUE KAIHIYHWV FOCTIITOAb BETEPQHIB BiVIHW, M. KiiB, YkpaiHa

biAb y nonepeky (Low back pain, LBP):
OOrPYHTYBOHHS CTAOHACQPTIB AIKYBOHHS
(OrAg A AiTepatypum)

Pestome. Amepuxancoka acoyiayis neiipoxipypeie nogéidomuna, wo 6ine y nonepexy (Low back pain, LBP)
npomsieom €020 ycumms giouyearoms npuoauzHo 75—85 % amepuxanyie. Enidemionoeiuni docrioxncenns 6010
6 NonepeKxy GIOpPI3HAOMbCS 3HAYHOK HeOOHOPIOHICMIO, W0 00MENCYE MOJNCAUBICMb NOPIGHIOGAMU 1i 00 €OHysamu
dani. OuyinKku yacmomu nepuio2o enizody 6ot 6 nonepexy 3a 1 pix koausaromocs 6id 6,3 do 15,4 %, modi sk
oyinka 3axeoprosanocmi 3a 1 pik uodo 6yob-aK020 enizody 60110 6 nonepeky Koausacmucs 6id 1,5 do 36 %.
Y docaioncennsix, nposedenux y xainikax, uacmoma pemicii enizody uepes 1 pix koausaemocs 6id 54 do 90 %.
Daxisyi 3 €eponu, Ascmpanii ma Jlamurcokoi Amepuru euznauuiu 15 KAIHIYHUX NPAKMUYHUX HACMAHOE8 U000
AIKY8aHHA 0010 8 NONePeKy 8 3aKAa0ax nepeunHoi MmeouuHoi donomoeu. Aemopu 36epHyau yeaey Ha gakm, uo
6 HA36AHUX HACMAHO8AX 0aHI W000 BUKOPUCMAHHS HecmepoioHux npomusanarvHux npenapamie (HII3II) cy-
nepeuausi. byao nokasano, wo gepmenmamuene OKUCHEHHs Apaxi0oHO80I KUCAOMU NPU3B00UMb 00 YIMBOPEHHS
NOMYJICHUX NAMOA02IMHUX aeenmie 0goma OCHOGHUMU wiaaxamu. Ti, ujo 6xodams 00 wiasaxy npocmaeianouHie
(PG), 30kpema PGE2, ssajcaru mediamopamu 3anaieHHs npomseom 6aeamoox pokie. Biokpumms 6ionoeiynoi
akmueHocmi mpomookcany A2 i npocmayukainy, a makoxic 0ecmpyKmueHo20 KUCHe80UeHMpPOBaH020 paduKaia
AK 000amK08UX NPOOYKMIE 1b020 OIOCUHMEMUUHO20 WASXY CHOHYKAE po3easgdamu ix sk nomenyitini mediamopu
sananenns. Sk i PGE2, ix biocunmesy nepeuikodxycaoms HecmepoioHi npomusanansii 3acobu. Icnye we anv-
mMepHamuHULL NINOKCUeHA3HUI WAAX, AKUU 0a€ NPOOYKMU OKcueeHauii apaxidoHogoi Kucaomu, wio Ha3ueamso
AelikompieHamu il eliKko3anoioamu, wo MmaKoic 8UABUAUCH 8ANCAUBUMU Mediamopamu 3anaieHHs, Ha SKI He Oi-
tomb HII3I1. Byno nokaszauo, wo dexcamemason NpueHiuye eU8inbHeHHs apaxiooHamy 3 enimenianbHux KAimux
AH00UHU WAsxom iHOYKuUii cunme3sy 6inka pl11 i npueniuenns akmuenocmi gocghoninazu A2, mobmo enausae Ha
namonoeiuui Mexanizmu po3eumky 3ananenus, wo ix opaxye HII3I1, a came 6aokye sudinenns coneil apaxioonoeoi
kucaomu. Ilokazano, wo dekcamemason 6naugac K Ha eKkcyoamusHy, mak i Ha npoaigpepamusHy ghasu 3ananrens.
Mediamopu 3ananenns 640Ky0mb akmusHi cyavgheiopunvri epynu 6iakie, ghepmenmis, peyenmopis, ioHHUX Ka-
Hanis. [lokazana nosumusHa poav donamopie makux epyn y npoueci aikysauts 6oaie y nonepexy. Ilpu aikyeanni
anoduHiil Hatikpauwe 3apexomendyeanu cebe bicghochonamu, wjo HOpManizyloMsb KANLUIEGULL 00MIH | SMEHULYIOMb
Kanvyugixauito Xxpauie i 36’130k, 6OHU BUKAUKAHOMb 3HUICEHHS IHMEHCUBHOCMI 00410 Il HAOPAKY | NOAINULYOMb
dyHKyito Hepsis. Pauemamu euseunuce KopucHumy He auule 045 mepanii Heponamu4Hozo 60110, ane i 04 AiKy-
8aHHs1 KOCHIMUBHUX nopyuieHb. Ocodaueo aKkmueHUMU payemamu cmarms y Komoinauii 3 0onamopamu Xoniny.
Ilepucpepuuna nesponamis (PN) € nouwupenum 3ax60preanHam, Yacmoma K020 Cmanogums npubauszno 8 % y
arodeli noxunoeo 8iky. Hesponamuunuii 6inb mae 3HauHy nowupericms y 3a2anbHiil NONYAAYIi ma epajcae noHao
nososuny écix nayienmie iz PN. Ilamogizionoeis PN xapakmepu3zyemvcs ypajiceHHAM W8AHHIECbKUX KAIMUH, U0

© «MixHapopHuit Hesponoriuuii ypHan» / «International Neurological Journal» («Mezdunarodnyj nevrologiceskij Zurnal»), 2024
© Bupaseub 3acnascokmii 0.10. / Publisher Zaslavsky 0.Yu., 2024
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npooyKyrms MieaiH, y nepughepuurux nepsax. Peeenepauis/3axucm mieainoeoi 00010HKU nicas ypadceHHs Hepea
€ (hyHoamenmanvHuM enemernmom gionosaenns npu PN. Hykneomuou, maxi sk ypuounmoroghocgham, eussuiucs
epekmusHUMU 6 NIKYBAHHI NPUYUHU YPANCEHHS MIEATHOBOI 000N0HKU 8 KINbKOX eKCNePUMEHMANbHUX [ KAIHIYHUX

modeasx. Bimaminu epynu B, maki sk B,

B, B, B, neobOxioni das 300poé’a nepsie. Lli gimaminu moscyno 0o-

NOMOMU 6 3a20€HHI NOWKO0O0XNCEHUX HepBis | nofecuumu maxki CUMRIMOMU NOWKOONCEHHS HeP8i8, K OHIMIHHS Ui
NOKOAOBAHHS, MOMY IX HA3U8AKOMb HeUpomponHumy eimaminamu. Ha niomeepoiicenns kainiunoi yinnocmi 0aHux
apeymeHmie HageOdeHUil KAIHIYHUI 8UNA00K, KOAU X80poMYy 0Y6 HAOAHUI KOMNAEKC 002080PHBAHUX NPENapamis

i X60pomy cmano 3HaYHO Kpaue.

KitrouoBi ciioBa: 6irs y nonepexy; kopmurxocmepoiou; donamopu cyavgeiopunvhux epyn; bicgpocponamu; pa-

uemamu,; OOHAMOpU XoniHy,; gimaminu B

Cmamms cgopmosana na niocmaei Haxazy Minicmep-
cmea 0xopoHu 300pos’s Yikpainu No 173 (v0173282-09) 6io
17.03.2009 «IIpo 3ameepocenns Popmyaaproeo 0osioHuKa
i3 suKopucmanHs AikapcvKux 3acobie y Hegpoaoeii» [hitps.//
zakononline.com.ua/documents/show/128686  128686].

Mpo6aema

AMeprKaHChKa acoLiallisl HelpoXipypriB ITOBiIOMIIA, 1110
oinb y monepeky (Low back pain, LBP) BiguyBaroTh mpubm3-
HoO 75—85 % aMepuKaHIIiB MPOTSATOM CBOTO XKUTTS. Xo4a Oiib
y TIOIepeKy MoXke OyTU JOCUTb BUCHAXKIMBUM, IIPUOJIM3HO B
90 % BuTIANKiB BiH € TUMYAaCOBUM i MUHae Ge3 onepartii. On-
Hak y 50 % mali€eHTiB, sIKi CTpaXkIaloTh Bifl €ITi30/iB 000 B
MOTIepeKy, €301 MOBTOPIOIOTHCSI MPOTITOM OIHOTO POKY.
Binb y monepeky BBaXarOTh XpOHIUHUM, SIKIIIO BiH TPUBAE
noHan 12 tuxkHiB. [TommpeHi mpuunHU OOJIIO B MOTEPEKY:
PO3TSTHEHHSI, TPaBMAaTUYHE YITKOIKEHHS, TIepesioM 1 Kic-
Ta JMCKa, ilrac, MonepeKoBUii CTeHO3 XpeOeTHOTO KaHaly,
ocTeoapTpos, ckojios [https://www.aans.org/en/Patients/
Neurosurgical-Conditions-and-Treatments/Low-Back-Pain].

Enigemionoriuni nociiakeHHsT 00J110 B MOIEPeKy Bil-
Pi3HSIOTHCSI 3HAYHOIO HEOHOPIAHICTIO, 1110 0OMEXYE MOX-
JIMBICTb MOPiBHIOBATU i1 00’ €HYBaTH AaHi. OLiHKY 4YacTOTH
MNepLIOoTo eni3omy 000 B IornepeKy 3a 1 pik KoJIMBalOThCs
Bix 6,3 10 15,4 %, TOAi SIK OLIIHKM 3aXBOPIOBAHOCTI 3a 1 pik
Oy/Ib-SIKOTO €I1i30/1y OOJTIO B TIOTIEPEeKY KOJIMBaOThCS Bin 1,5
10 36 %. Y mOCTiIKeHHSIX, TTPOBEACHNX Y METUIHUX 3aKJIa-
JIax abo KIIiHiKax, peMicis emizomy yepe3 1 pik KOJIMBaeThCS
Bix 54 10 90 %, oqHaK OLIBLIICTH JOCTIIKEHb HE BKAa3ylOTh
Ha Te, Y OyB eIi3o 0e3repepBHUM MixK BUXiTHUM PiBHEM i
MOMEHTOM/-aMU CIIOCTePEKEHHS. Y OiIbILIOCTI Ttoei, sIKi
BiUyBaIOTh OiJIb y ONEPEKY, 1110 00MeEXYe (Pi3UUHYy aKTUB-
HICTb, emni3oau MoBTOPIOIOThCs. OLIHKKM pelUanBIiB yepes
1 pik konuBaroTbes Bin 24 1o 80 % [6].

Y MKX-10 (anrn. ICD-10) 6inb y crivHi NpUitHATO KO-
JyBaTU TaKUM YMHOM.

M54.50 — ue omnmauyBaHuii/crieuudiyHUN KO
ICD-10-CM (y CIIA), 1110 BUKOPUCTOBYIOTD IJIST TIO3HA-
YeHHS iaTHO3y 3 METOIO BidIIIKOAYBaHHSI.

Hacrtynni konu Buiie 3a M54.50 MicTSITh 3BOPOTHI I10-
CUJIaHHSI Ha aHOTallil, 1110 MOXYTb OyTH 3aCTOCOBaHi 10
M54.50:

— MO00-M99. 3axBoproBaHHS OITOPHO-PYXOBOTO arapa-
Ty Ta crioaydyHoi TkanuHu (Diseases of the musculoskeletal
system and connective tissue, mcc; nepexyas i3 opuriHany
He 30BCiM TOYHUIA, TOUHIIIIE: XBOPOOU M’ SI30BO-KiCTSIKOBOI
CHCTEMMU Ta CIIOIYIHOI TKAHWHN);

— M50-M54. Ixmi gopcomnarii;

— M54. dopcanris;

— M54.5. Binb y nonepexy.

ICD-10-CM M54.50 3rpynoBaHO B HiarHOCTUYHI
nos’si3aHi rpynu (MS-DRG v41.0):

— 551. MenuuHi mpo0JieMH 3i CIUHOIO 3 MCC;

— 552. MenuuHi ipo6iemMu 3i cliHOIO 6e3 mcc
[https://www.icd10data.com/ICD10CM/Codes/
MO00-M99/M50-M54/M54-/M54.50#:~:text=Low %20
back%20pain%2C%?20unspecified,-2022%20%2D %20
New%20Code&text=Billable %2FSpecific%20Code-,
M54. effective%200n%200ctober%201%2C%?202023].

Cepen BiiicbkoBoctyx60B1iB CIIIA 778 0cib npoiiiuiu
0o0cTexXeHHS. Y IboMY HOCTiIKeHHi OyJ10 BUBUEHO 3B’ SI30K
mix LBP mix yac BilficbkoBoi ciyx6u ta LBP y nonanb-
1IOMY XKUTTI Ha 10AaTOK 10 3B’s13Ky Mixk LBP i diznuHo0
migroroBkoro. 3arasoM 219 i3 778 yuacHukiB (28 %) mig
yac MPOXOJIKEHHSI BiiiICbKOBOI CJIy>KOM BiJIBiAyBau JiKapsi
yepe3 SKUHCh CUMITTOM 3 OOKY OITOPHO-PYXOBOTO arapaTy
(M-pgiarHo3 MKX-10). Cimaecat yotupu yaacHuku (9,5 %)
BinBimasu Jiikaps yepe3 HeyTouHeHuii LBP min yac ciryxxowu,
a4l (5,3 %) yyacHMK TUMYACOBO OYyB BiJICYTHill Ha poOOTI
yepe3 LBP. ITig yac koHTpoabHOTO orsay 122 (15,7 %) mo-
BimoMuu 1ipo LBP npotsirom ocranuboro Micsist. LBP ming
Yyac BiliCbKOBOI CIIy:KOM OyB ITOB’sI3aHMI i3 CaMOOLIIHKOIO
LBP min yac noganwiioro crnocrepexeHHst (p = 0,004). 3
THX, XTO OYB BiJICYTHii1 Ha ci1y>k0i uepe3 LBP min yac npo-
XOIKEHHS BilicbKoBoi ciyx6u, 13 (31,7 %) moBizoMuin
rpo LBP mpotsirom octanuboro micanst [9].

Cepen o0cTexkeHMX HaMU 52 BeTepaHiB BiliHM PO cKap-
I'M Ha 00JTi B TonepeKky Ta miui nosinomunu 39 (75 %), 1o
yacTille, HiXK B aMepMKaHCbKUX BiliCbKOBOCY>KOOBIIiB.
Lle moxe OyTu ToMy, 1110 3CY BOIOE NMPOTH MEPEBAKAIOUO-
ro arpecopa, BOsIKM Nepe0yBaloTh TPUBAIUI Yac y Kackax,
OpoHeXMIeTax, MepeHOCsITh BaxkKi O0OEKOMITJIEKTH, CTPU-
0aroTh y OOEKOMILJIEKTi B OKOITM Y1 3 OPOHETEXHIKU.

BcecBitHs opranizaitist oxopoHu 310poB’st (BOO3) Bu-
MyCTUJIa CBOI Teplili B icTOpil HACTAHOBU 11OJI0 JIiKYBaHHS
XPOHIYHOTO 0OJTI0 B TIOTIEpeKy B 3aKiajax MepBUHHOI Ta
TPOMAICHhKOI MEAUYHOI JOIIOMOTH, IIEPEPaXOBYIOUN BTPY-
YaHHS, SIKi MeIWYHI ITpalliBHUKY MOBUHHI Ta SIKi HE TOBUH-
Hi BUKOPUCTOBYBATH ITiJl YaC 3BUYATHOIO JOTJISILY.

BignosigHo 1o HacraHoB BOO3 pekoMeHye HeXipyp-
riYHi BTpy4YyaHHs, 11100 JOMOMOITH JIIOASIM i3 XPOHIYHUM
nepBuHHUM LBP. Lli BTpydyaHHSsT BKJIIOYAIOTh:

— OCBITHi ITpOrpaMM, 110 MiATPUMYIOTh 3HAHHSI Ta CTpa-
Terii caMooOCIIyrOBYBaHHS;
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— MpPOrpamu BIIPas;

— nesiKi (pizioTepaneBTUYHI METOAM, TaKi SIK CITiHAIbHA
MaHyaJibHa Teparlisi Ta Macax;

— TMCUXOJIOTIYHI METOIM JIIKyBaHHSI, TaKi SIK KOTHITUB-
Ha MOBEeiHKOBA Tepartisi;

— JIK¥, HAaIIpUKJIa[ HECTePOIIHi ITPOTU3aITabHi 3aCO0M.

HacTtanoBu Takox oKpecnooTh 14 BTpydaHb, sSKi He
PEKOMEHIYIOTh [JIs OibIIOCTI JI0Aeil y OUIBIIOCTI KOH-
TeKCTiB. Lli BTpyyaHHs He CJIif IPOIIOHYBaTU PEryJIsIpHO,
ockinbku oliHka BOO3 HagBHUX AaHUX CBIAYUTH MPO TeE,
110 MOTeHIliiHA 1IKOJA LIBUILIE 32 BCE MEPEBAXYE KO-
puctb. BOO3 pekoMeH1ye YHUKATH TaKUX BTPYYaHb, SIK:

— IOoMepeKoBi OaHIaXi, peMeHi i/abo KopceTu;

— aesiki Gi3uuHi MeTonM JiKyBaHHS, TaKi sIK TpaKiLisi
(TOOTO BUTSITYBaHHSI YaCTUHU Tijla);

— JOesIKi JIiKM, TaKi SIK OITiOimHi 3HeOOJIoBalIbHi, 110
MOXYTh OYTH IIOB’SI3aHi 3 Iepeao3yBaHHIM i 3aJIeXHiC-
TiI0 [https://www.who.int/news/item/07-12-2023-who-
releases-guidelines-on-chronic-low-back-pain].

®daxiBui 3 €Bponu, ABcTpalii Ta JIaTHHCHKOT AMEPUKU
BU3HAUYWIM 15 KIiHIYHUX OIpaKTUYHUX HACTAHOB 10O JIi-
KyBaHHSI 00JI10 B TIOMEPeKy B 3aKJIajax MepBUHHOI MeIUy-
HOI gormoMoru. JIJ1st AiarHOCTUKM MALiEHTIB 3 Hecrmenndid-
HUM 00JIeM Y ToIepeKy HAaCTAaHOBM 3 KJIIHIYHOI MPaKTUKKU
PEKOMEHYIOTh 30ip aHaMHe3y i (pizuuHe 00CTeXXEeHHSI TSt
BUSIBJICHHSI YePBOHUX JIiHi/, HEBPOJOTiUHE TECTyBaHHS
IJIS1 BUSIBJIEHHSI KOPIHIIEBOTO CUHIPOMY, BUKOPUCTAHHS
Bi3yastizaliii mpu mifgo3pi Ha cepilo3Hy MaToJoriio (aje He
PEKOMEHYIOTh PyTUHHE BUKOPUCTAHHSI) Ta OLIIHKY ITCUXO0-
colianbHuX pakTopiB. JIJ1s1 TiKyBaHHS MALLIEHTIB 3 TOCTPUM
0oJieM y MorepeKy HACTAHOBY PEKOMEHIYIOTh 3alIEBHUTH B
CIPUSITIMBOMY TIPOTHO3i Ta HAIAaTU MOpaan 1100 TTOBep-
HEHHSI JO HOPMaJIbHOI TiSUTbHOCTi, YHUKHEHHSI OCTiIbHO-
TO peXMMY, BAKOPUCTAHHSI HECTEPOITHUX TTPOTU3ATIATTEHUX
npenapariB i C1a0KUX OITiOiIiB MPOTITOM KOPOTKOTO Tepi-
omy 4dacy. [us1 miKyBaHHS HALi€HTIB i3 XpOHIYHUM O0JieM
y TIonepeKky HAacTaHOBU PEKOMEHAYIOTh BUKOPUCTAHHS
HII3II ta antugenpecanTiB, JIOK i ncuxocowiaabHUX
BTpy4aHb. Kpim Toro, HampaBiaeHHs 10 (axiBlisg peKOMeH-
JIOBAHO B pa3i Mif03pu Ha MEeBHY MaTOJIOTi0 Y1 PaanKyJI0-
nariro abo 3a BiICYTHOCTI MOJIiMIIeHHs Yyepe3 4 TYKHi [ 14].
ABTOpPM 3BEpHYJIM YBary Ha (bakT, 1110 B Ha3BaHUX HACTaHO-
Bax maHi moao BukopuctanHs HI13I1 cynepeuwinsi.

MexaHizmu po3BUTKY 60ALOBOrO
CUHAPOMY

3anajeHHs1 — 1ie Tpoliec, 3a JOTIOMOIOI0 SIKOTO Opra-
Hi3M pearye Ha IOILIKOIK€HHSI TKAaHMHU, BKJIIOYHO i3 3a-
JIYYEHHSIM IMYHHUX KJIiITMH i BUBUIBHEHHSIM MeOiaToOpiB
3arnajeHHs. 3anajieHHs Ma€e TpU (asu, 1110 MOXYTb nepeoi-
raTv oJiHO4acHo. J1o HUX HaJIeXUTb ajibTepallisi, eKCyaalist
Ta niponidepaitis. [lepBuHHa anbTepallis MOBHICTIO 3ajie-
JKUTh Bill 30BHIIIHIX (DAKTOPIiB, MiI Ti€I0 SIKMX BiIOyBa€Th-
csl 3HaUYHe PYWHYBAHHS BOJIOKOH 30BHIIITHBOI 0OOJIOHKH
MiXXXpeOI1eBOTro AMCKa, BHYTPIIIHII MaTepiaa AucKa BU-
MUHAETHCS (MIPOTPY3isl), AUCK MPOCinae i 31aBaI0€ KOPiHILIi
CIIMHHMX HepBiB. BropuHHa anbrepallist BinOyBaeTbcs 3a
PaxyHOK BUJiJIEHHs MPOAYKTiB po3Maay MOIIKOIKEHUX
TKaHWH i MeaiaTopiB 3anayieHHs. 1o MeniaTopiB 3amaaeHHs

BiTHOCSITB TiCTaMiH, CEpOTOHIH, SIKi MOXKHA HEUTpaJTi3yBaT
BitoMUMHU (papMakoJIOTIiYHUMHU TpenapaTamu. [IpomykTu
po3mnajy MOIIKOIKEHUX TKAHUH TIPU3BOJASTH 1O TMOIIKO-
JKEHHSI MeMOpaH po3TallloBaHUX MOPYY KIIITHH, a Harpy-
JKEHHSI pernapaTUuBHUX MPOLECIiB — 10 3MEHILIEeHHS JeTo
AT®. OcranHe mpuraabMoBye aito Na*-K*-nmommu, o,
Yy CBOIO Uepry, Crpusie HAKOTIMUeHHIo ioHiB Na* y kititu-
Hi 11 HACMYEHHIO HEPBOBOI KJIITUHN HAAMipHOIO KiIbKICTIO
BOaM, TOOTO HaOpsiKy. HaOpsk HepBOBOTO BOJOKHA IIPO-
SIBJISIETHCST 00JIEM, OCJIA0JICHHSIM CHUJIM M’ $SI3iB 1 3HVDKEHHSIM
yyTauBocTi. HaOpsik Hellporii 3aBepIy€eThesl AeMieiHi-
3auieto. [1apanenbHo BinOyBa€eThCs MOPYIIEHHS MeMOpaH
3 BUJIUJIGHHSIM 11I€ OJHOrO MejiaTopa 3amajieHHsI — apa-
XiZOHOBOI KUcJ0TU. MeTaboJ1i3M 11 BiZOyBa€eThCsl ABOMA
nisixamu: GisiosorivHuM, i3 CMHTE30M TpOCTarjaHIuHIB
(PG), 3okpema PGE, i naTonorivnum — 3 ¢popMyBaHHIM
eK03aHOIiB i JeMKOoTpieHiB. Brpara KiiTnHHOIO MEMOpa-
HOIO apaXiZOHOBOI KUCJIOTH pOOUTH MeMOpaHy 3KOPCTKOIO,
YCKJIATHIOE PyX Y Hili OUIKOBUX MOJIEKYJI, 11O YIIOBUIbHIOE
MpOoLeCH CUHANITUYHOI Mepenayi, 3MiHIOE aKTUBHICTh 10H-
HUX KaHajiB, 3okpema Ca*. [1pu ekcynaTuBHiil dasi Big-
OyBa€ThCA MOMANbIIE MEXaHiuHe I XiMiYHe TpaBMYyBaHHS
BK€ MOIIKOIKEHUX KOPIiHIIIB i CIIiIHAJIbHUX TaHTJIiiB. Y mpo-
nidepaTuBHil (asi BinOyBaeThCsI pO3POCTAHHS CITIOJYYHOT
TKaHWHU 3i CKJIepo3yBaHHIM. [lopyiiieHHs1 ioHHOTro OanaH-
Cy cripusie Kanbludikallii BpaxkeHNX 3B’ 130K i BOJJOKOHHUX
000JIOHOK MixXXpeOeTHUX TUCKiB, POCTY KiCTKOBUX LIUTIIB,
SIKi 37aBIIOI0Th KOPiHIII HepBiB. Ha MosiekynsipHOMy piBHi
MePeKUCHI OKCUAN OJIOKYIOTh CYIb(riApuIbHi Ipynu aK-
TUBHUX LIEHTPIiB OUIKIB, BUCHAXYIOTH i YIIOBUIBHIOIOTh aK-
TUBHICTb MEIiaTOPHUX CUCTEM, OCOOJMBO XOJIiHEPTiuHUX,
BUCHAXXYIOTh IO HYKJIEOTUIIB, SIKi ITOTPiOHI 1JISI CUHTE3Y
TeHEeTUYHOI0 MaTepiaiy, i 30LIbIIYIOTh ITIOTPEOU OpraHizMy
y BitamiHax [4, 11].

PizHOMaHiTHI NpPUYMHM HEBpPOMNAaTUYHOTO OOJIO0
MOB’sI3aHi 3 HaIMIipHUM 3amnajJieHHsIM sIK TiepudepuyHol
HEpBOBOI CUCTEMU, TaK i OOJILOBOTO LIEHTPY B TajaMyci,
IO MOXE CITPUSITY BUHUKHEHHIO U IATPUMIII TTOCTIAHOTO
oosro. XiMiuHi MemiaTopH, TakKi SIK IUTOKiHUA, XeMOKIHM i
JIITHI MeaiaTOpH, 10 BUBUIBHSIIOTHCS MiI Yac 3aItaJbHOI
BiIMOBIini, Hal0Th HeOaXKaHM eeKT ceHCHOLTi3alIii Ta CTHU-
MyJISILil HOUMUENTOPIB, X LIEHTPAJIbHUX CUHAIITUYHUX Mi-
1eHei ado Toro i iHmoro. Li 3MiHM MOXYTb CIIPUSITH OB-
TOCTPOKOBIii 1e3a0anTUBHIl MJIACTUYHOCTI, 1110 TPU3BOAUTH
IO TMOCTIHHOrO HEBPOMAaTUYHOTO 00JI0. Yce 1ie moTpedye
OIJISIMY 3alaIbHUX MEXaHi3MiB Ha Pi3HUX PiBHSIX CEHCOPHOI
HEPBOBOI OCi 3 aKLIEHTOM Ha HeBPONaTUYHUI OiJ1b. ABTOpU
TOPiBHSUIM HEBPOTATUYHiI OOJIbOBI CTaHM, TaKi SIK TpaBMa-
TUYHE MOUIKO/KEHHST HEPBa, TIOB’13aHe 3 CUJIBLHOIO 3arajib-
HOIO peaxili€lo, i OiIb, CIPUUYMHEHUI XeMOTepaIli€lo, IIpu
SIKOMY 3amajibHa peakilis Habarato ckpomHimia [3]. bysa Bin-
KpuTa rpyna IOXiTHUX apaxXiloOHOBOI KUCJIOTH, JITIOKCUHU,
1110 MalOTh BIACTUBOCTI MeaiaTopiB 3anaieHHs [17]. [Tomko-
TKEHHSI TTepruepUYHUX HEPBIB YaCTO MPU3BOIUTD /10 OO0
i rinepanresii. [IpunyckaroTp, 110 MOLIKOMXEHHS HEepBa
BUMKJIMKAE 3amnajibHy peakilito, y sIKiil KIiTHHU, MOB’s3aHi 3
HEPBOM, BUBLIBHSIIOTh MEIiaTOPH 3aMaJIeHHS, TaKi SIK KO-
3aHOINM; 11i MeAiaTOpu MOXYTh CIIPUSITH Tileparesii, 110 €
HACJIiIKOM IOLIKOIKEeHHs HepBa [19].

8 Mi2KHapOAHUH HEBPOOTIYHHH KypHad, ISSN 2224-0713 (print), ISSN 2307-1419 (online)

Tom 20, N¢ 2, 2024



INJ)

Oraag / Review

KopTnKoCcTepoiaHi Y44 HECTEPOIAHI
NPOTU3AMNAABHI NpenapaTtn?

Bysio nmokaszaHo, 1110 (hepMeHTaTUBHE OKMCHEHHSI apa-
XiTOHOBOI KMCJIOTU TIPU3BOIUTD 10 YTBOPEHHS TTOTYKHUX
MATOJIOTIYHMX areHTiB ABOMAa OCHOBHUMM IIJIsIXaMM. Ti, 110
BXOJISITh /10 1LIsIXy TipoctarianauHib (PG), 3okpema PGE2,
BBaXKaJIM MeJiaTopaMu 3amaJeHHs ITPOTATOM 6araThbox po-
KiB. BigkpuTTs 0io10TriuHOI aKTUBHOCTI TpoMOOKcaHy A2 i
MPOCTAILMKIIIHY, & TAKOX JeCTPYKTUBHOTO KMCHEBOLIEHTPO-
BaHOTO pajauKaa sK 10JaTKOBUX MPOIYKTiB 1IbOTO OiOCHUH-
TETUYHOTO HLISIXY TeTep BUMarae po3risiiaTH ixX siK MOTeH-
wiitHi Mmeniatopu 3ananeHHs. SIk i PGE?2, ix 6iocuHTe3y 11e-
PELIKOIKAaIOTh HECTEPOITHI ITPOTU3aIiaibHi 3acodn. 30BciM
HeJaBHO OyJIO TTOKa3aHo, IO iCHYE IIe aJbTepHATUBHUIA
MeTabOoJIiYHUIA, JIIMOKCUTEHA3HUI 1ILUISIX, SIKUI 1Ta€ HOBUIA
KJ1ac TIPOAYKTIB OKCUTEHAllii apaxiToHOBOI KUCJIOTH, 110
Ha3MBaIOTh JIEUKOTPiEHAMM ¥ eiiKo3aHOimaMu, IO TaKOXK
BUSIBUJIMCH BAXXJIMBUMU MejliaTopamu 3arnajieHHs. Ha Bin-
MiHy Bill IpoCTarJaHIMHIB, Cepel sIKUX € Ti, 1110 BiIirpamoThb
BaXXJIMBY POJIb SIK 0i0JIOTiYHI peryIsITOPH, disl HPOIYKTIB JIi-
MOKCHUIeHAa3U Ma€ BUKJIFOUHO MATOJIOTiYHUI xapakTep [8].
Ortxe, 6auumo, o HIT3IT 6i1okyoTh CUHTE3 MpoCcTarjiaH-
JIMHIB, ajie He OJIOKYIOTb JIit0 MPOAYKTIiB JIIMOKCUT€HA3HU, 1110
Ma€e BUKJIFOUHO TarosioriuHuii xapakrep. Te, mo HIT3IT He
OJIOKYIOTh €MKO3aHOI/IM, YTBOPEHI JIIMOKCUTEHA3010, TTi/l-
TBepAMJIO 0araTo MOCIITHUKIB Ha pi3HUX TBaprHaX. Apa-
XiTOHOBA KUCJIOTa — IIe TToJliHeHacuUeHa XXUPHA KUCIIOTa,
KOBaJICHTHO 3B’s13aHa B ecTeprdikoBaHiil opMi B KIIITUH-
HUX MeMOpaHax OUIbIIOCTI KJIiTUH opraHidMmy. Ilicis mo-
Jpa3HEHHS YU TPaBMU BOHA BUBLIBHSETHCS il HACUUYETHCS
KHUCHEM (hepMEHTHUMU CUCTEMAMM, 1O MPU3BOAUTH 10
YTBOPEHHSI BaXJIMBOI rPyINy MeIiaTOpiB 3aIajeHHsI, KO-
3aHOIIiB. 3apa3 BU3HAHO, 110 BUBIJILHEHHS €MKO3aHOIIIB €
¢dyHIaMeHTaJIbHUM [IJ1s1 3arajibHoOTo Tipoliecy. Hanpukoan,
MpoCTarjaHAMHU Ta iHIII MPOCTAHOIIN, TIPOAYKTU hep-
MEHTAaTUBHOTO HUISIXY IIUKJIOOKCUTEHA31, MalOTh CUJIbHI
3anajbHi BJIaCTUBOCTI, a Tpoctaryianand E2 jierko BusiBiisi-
I0Th B €KCyJlaTaX TOCTPOTO 3arnaleHHsT KOHEel. 3acToCyBaH-
HS1 HECTEPOITHUX MPOTU3aNaJlbHUX IIPerapariB IPU3BOAUTH
IO MPUTHIYE€HHSI CUHTE3y IPOCTalJIaHAMHIB, 110 MOSICHIOE
MexaHi3M fil Takux 3aco0iB. MepMeHTH JIiMOKCUTeHa3n
MeTaboJTi3yI0Th apaxiloOHOBY KMCJIOTY 10 (DOPMU HELIMKJTi-
30BaHUX €MKO3aHOIIiB, JIEHKOTPIEHIB, MESIKi 3 HUX TAaKOX
€ BaXJIMBUMHU MeliaTopaMM 3amnajeHHs. IMOBipHO, BOHU
MaloTh 0COOJIMBE 3HAYEHHSI B OIOCEPEAKOBAHUX JICMKOIIM -
TaMU acIleKTax XpOHIuHOTro 3amajeHHs. OgHak docmynhi
Ha danuii Mmomenm Hecmepoioni npomu3sanaivHti 3acoou ne
NpuUzHIMyOmos aKmueHicmeo Ainoxkcuzenasu [5).

BonHoyac y pamkax KIiHiYHOTO JOCJiAXEHHS
[ClinicalTrials.gov, NCT02399657, Registered 26 March
2015] 6yno mpoBeeHO BUBYEHHS BIUIMBY JI€KCAMETa30HY
Ha pi3Hi (ha3u 3anajaeHHs, 30KpeMa ekcynatuBHy. [Toka3za-
HO, 110 JIEKCAMETa30H MiT 3MEHIIIYBaTH il MpUTaabMyBaTh
eKCyIaTUBHY CKJIaJIOBY 3arajaeHHs [22].

IcHye HU3Ka TIpallb, Y AKHUX MOKA3aHo, IO JTeKcameTa-
30H TaJIbMY€E HaBiTh IIpoIipepaliro pakoBuX KJIiTHH [7, 20].

Ilomo MexaHi3My mii meKcaMeTa3oHy OyJIO ITOKa3aHo,
1110 BiH IPUTHiUy€E BUBLILHEHHS apaxiloHaTy 3 eIliTesialb-
HUX KJIITUH JIIOAMHU IUISIXOM iHAYKIIii cuHTe3y Oinka pl1 i

MPUTHIYEHHST aKTUBHOCTI pocominazu A2 [21]. [HmmmMu
CJIOBaMU, BiH Ma€ BIUIMB Ha MaTOJIOTiYHi MeXaHi3MM PO3BU-
TKy 3amnayieHHs1, skux opakye HII3I1, a came Gi1okye Bui-
JIGHHSI cOJIelt apaxiToHOBOI KUCJIOTH [2].

OTXe, BUCHOBKOM JaHOTO pO3Aily € (haKT, 1110 y BUnai-
Kax IHTEHCMBHOTIO 0OOJIIO IIepeBary CJIil BiogaBaTH CTePOil-
HMM TIperaparam.

Jlo3u nexcaMeTa3oHy y BUIIAAKY MOXJIMBOTO 00JILOBOTO
IIIOKY PEKOMEHIYIOTh pO3paxoByBaTH Tak: Bif 1 1o 6 Mr/Kr
B/B JUist mopociioi ocodu (mpu Basi B 70 kr — 420 mr) K
pazoBy 103y uu 40 MT SIK TOYaTKOBY 103, SIKY TOBTOPIOIOThH
yepe3 2—6 TOAWH, JOMOKHM TPUBAE iHTEHCUBHUI IOKO-
Buit 6inb [https://www.drugs.com/dosage/dexamethasone.
html#Usual Adult Dose for Shock].

TiokTOBO KUCAOTA

[Nepudepuuni HeBporarTii € reTeporeHHUMHM po3Jiana-
MU, 110 YaCTO MPOSIBJISIIOTHCS TiMlepaJITe3i€lo Ta AIOANHIELO.
V uboMy DoCITimKeHHi OYII0 OLIiHEHO, Y1 CYIIPOBOIKYE XPO-
Hiuxe nomkomkeHHs (CCI) cimHuMYHOrO HepBa IiABUIIE-
HU OKMCHIOBAJIbHUI CTPEC i 3MiHU LIEHTPaJIbHOI HEPBOBOI
CUCTEMHU i UM 11i 3MiHM YYTJIMBI 10 JIiKyBaHHS TIOKTOBOIO
KucioTolo. TioKToBa KMC/IOTa € MPUPOIHUM aHTUOKCUIAH-
TOM, IOHATOPOM CYJIbMTiAPUIBLHUX I'PYII, 1110 iCHYE Y hopmi
JIBOX ONTUYHUX i30MepiB — (+)- i (—)-TiOKTOBOI KUCJIOTH i
B parieMiuHiit popmi. 1T GyJ10 3anpornoHoBaHoO W14 JTiKyBaH-
HSI PO3JIaJliB, MOB’I3aHUX 3 IMiABUIIICHUM OKUCHIOBAIbBHUM
CTPECOM, SIKWii OJIOKYE CyNb(TiApWIbHI TPYIU aKTUBHUX
LIEHTPIB OUIKIB: penenropis, ionHUX KaHamiB. CCI cimHr4-
HOTO HepBa MPOBOAWIM B IIIYPiB 3i CIIOHTAHHOIO TiMEPTEeH-
3ier0 (SHR) i B KOHTpOJIBbHUX KOTOpTax 3 HOPMaJIbHUM THUC-
koM. IllypiB He nikyBaau abo nmpotsrom 14 qHiB BHYTpillI-
HbOOYEPEeBUHHO BBOIWIM (+/-)-, (+)- ab0 (—)-TiOKTOBY
kucaoty. OLiHIOBaIM OKUCHIOBAJIBHUI CTPEC, aCTPOIIIios,
CTaH Mi€JTIHOBUX JIMCTKIB i MOIIKOMXKEHHSI HEMPOHIB y MO-
TOPHUX i CEHCOPHUX 30HaX KOPU TOJIOBHOTO MO3KY. ¥ SHR
CIoCTepiraayd MiABUILEHHS MapKepiB OKUCHOIO CTPECY,
aCTpPOIJIio3 i MONIKO/KEHHSI HEMPOHIB, SIKEe CYTTPOBO/IXKYBa-
JIO 3HMKEHHSI eKcIpecii HeiipodinamenTiB. Lle sBuie Oymo
oinpm BupaxeHuM ticiiss CCIL. TiokToBa KucjaoTa IpoTH-
JIi€ acTPOIJIiO3Y I IMOLIKOIXKEHHIO HEMPOHiB, (+)-TiOKTOBa
KHUCJIOTA € OibII aKTUBHOMO, HiX (+/—)- ab0 (—)-eHaHTio-
Mepu. Lli 3Haxinky cBimyaTh MPO HEHPOIPOTEKTOPHY Mit0
TIOKTOBOI KACJIOTH Ha ypaXKeHHsI HEPBOBOI CUCTEMMU, 1O €
HaciigkoM CCI, i ipo Te, 1110 crioyiyka Moxe OyTu TepareB-
TUYHUM BapiaHTOM JUISI TPABMATU3YIOUUX Ta illIeMi3yroumnx
HeBporariit [18].

B inmomy nocnigkeHHi BUBYAIM 3MiHU LIEHTPaIbHOI
HEPBOBOI CUCTEMU, 1110 BUHUKAIOTh MiCJIsi CTUCHEHHS CiJl-
HMYHOTO HepBa BHACIITOK Oca0ieHOl 3B s3KHU, Mepe-
OauyBaHY HEHIpOIIPOTEKTOPHY POJIb TIOKTOBOI KMCJIOTHU I
e(eKT moJjieTiIeHHs 0010 B MAalli€HTIB, SIKi CTpaXkIalTh
Bim Oouto B monepeky. BinbHe nepeB’si3yBaHHSI TIPaBOro
CiITHMYHOTrO HepBa OyJ10 BUKOHAHO B IIYPiB 3i CIIOHTaH-
HOIO TiMepTeH3i€0 Ta MOACJUIIO IiIBUILEHOTO OKUCHIO-
BaJIbHOTO cTpecy i B mypiB Wistar-Kyoto 3 HopMaabHUM
tuckoM (WKY). TBapuH 3 mepeB’sI3KOI0 CiTHUYHOTO
HepBa He JIiKyBajiu a00 BOHU OTPUMYBJIU BHYTPIllIHBO-
OUepeBUHHE JIIKyBaHHsI MPOTSATOM 15 aHiB 250 MKMOJIB/KT
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Ha JeHb (+/—)-TiOKTOBOI KMUCIOTH; 125 MKMOJIb/KT Ha
neHb (+/—)-TioKTOBOT KUCTOTU; 125 MKMOJIb/KT Ha I€Hb
JIi3uHY (+)-TiOKTOBOT KUCIOTH; 125 MKMOJIb/KT Ha JACHb
(—)-TioktoBoi kucaoTu; 300 MKMOJIb/KI Ha JAeHb Mpe-
rabaniny. Konrponpsni mypu SHR i WKY orpumysanu
OJIHAKOBY KiJIbKiCTh HOCIsI. ¥ KIIHIYHOMY IOCTiIKEeHHI
NESTIORADE (ceHcopHOo-MOTOpHA HeBpoOmaTis Cim-
HUYHOTO HepBa: MOPiBHSJIbHA OLliHKA e(eKTy pamemiu-
HOI Ta mpaBooOepTalbHOI (GOPM TiOKTOBOI KMCIOTHU)
oyno obctexxeHo 100 mauieHTiB (49 yonoBikiB i 51 XiHKa
BikoM 53 *+ 11 pokiB), po3nojiieHUX Ha ABi piBHI Ipy-
nu. [pynu mpoHyMepoBaHi, KOXHa OTpUMYBaJia IIOIHS
rpoTsiroM 60 gHiB 600 MT (+/—)-TiOKTOBOI KUCIOTH ab0
(+)-TiOKTOBOI KMCJIOTHU BiIoBigHO. BunpoOyBaHHs OyJ10
3apeeCcTpOBAaHO O peecTpallii maiieHTiB Ha BeO-caiTi
EudraCT (nomep OSSC: 2011-000964-81). ¥V gokmiiHiu-
HOMY AOCHIiIXeHHi (+)-TioKToBa KHcJIoTa Oyna Oiabin
aKTUBHOIO, HiX (+/—)- abo (—)-eHaHTiOMepHU, y moJjer-
IIeHHi 0010 i 3aXKCTi mepucepuIHUX HEPBiB, a TAKOX
y 3MEHILIEHHI OKMCHOIO CTpecy i aCTPOIIio3y CIIMHHOI'O
M03Ky. OCHOBHI pe3yJbTaTh KJIiHIYHOTO MOCTiAKEeHHS
NESTIORADE noka3zanu GiblInii BIUIMB Ha CUMIITO-
MaTUKY XBOpOOU Ta OAy>KaHHS i Kpalluil BIUIUB Ha SIKiCTh
KUTTS (+)-TIOKTOBOI KMCJIOTU MOPiBHSIHO 3 (+/—)-TioK-
TOoBOW0O KucyioToto. Lli maHi MoxyTh Matu hapMakoso-
riude i papMakoeKOHOMIUHE 3HAYEHHS i CBiZYaTh IIPO
Te, 110 TIOKTOBA KMCJIOTA, IepllI 3a Bce (+)-eHaHTioMep,
MOXKe OYTH pO3IJISTHYTA IS TiKyBaHHSI O0JIIO B TIOTIEPEKY,
MOB’s13aHOTO 3 HeBpoIaTielo [15].

Ilonmo nikyBaHHST @a200uniil pekomeHaanlii Taki. Haii-
Kpailie 3aI0KyMeHTOBaHO e(peKTUBHICTb MPU BUKOPUCTAH -
Hi 6ichocdoHaTiB, sIKi HOpMaTi3yIOTh KaJablIiEBUI OOMIH i
3MEHIIYIOTh KaJIbIIM(iKallito XpsIliB i 3B’5130K (ajeHaApo-
HaT, KJIOJPOHAT i MaMiipoHaT), BOHM BUKJIMKAIOTh 3HU-
JKeHHS$ IHTEHCUBHOCTI 00110 i HAOpsIKy i (yHKIIOHATIbHE
noiinmeHHs. JaHi mpo eeKTUBHICTh iHIIMX METOMIIiB
HexgocTaTHi: 1) Oyokamu i HEMPOCTUMYIISLISA — MicIeBa
Yy mapaBepTeOpajibHa 0JioKaJa CUMIATUYHOI CUCTEMU,
cyOmypajbHa JlimokaiHoBa OJiokaaa, 6joKana IJIe4OoBOro
Yl MOIEePEKOBOr0 CIUIETEHHS, Yepe3lIKipHa CTUMYJISIis
HepBa, aKyMyHKTypa, CTUMYJISILiSI CIMHHOTO MO3KY; 2)
¢dapmakosioriyHe JikyBaHHs1 — Oicochonatu, HII3II,
OMIOINHI aHAJTeTUKU, aHTUACTIPECAHTH, AaHTUETUICTITUYHI
npenaparu (Harpukiazi, kapdamaserniH), ITIIOKOKOPTUKOI-
1 (0ocobMBO eeKTUBHI TIpU TOCTPilt (hasi 3aXBOPIOBaH-
Hs), raballeHTUH, KaJbIIUTOHIH, KJIOHIIWH, eJliMiHaTOPU
BUTbHMX paguKaJiB (aleTUILUCTEIH ITepopaJIbHO, MiCLIEBO
IUMETWICYIhMOKCH), KarncailliH MiclieBo (Ha cTamii OJ1i-
JocTi i rimotepwmii) [https://empendium.com/ua/manual/
chapter/B72.VII.K.2].

Mipaueram (rpyna paueTtamis)

Paueramu migBUIYIOTh TUIMHHICTL MeMOpaH, aKTUBY-
10Tb cHTe3 AT® y MiTOXOHIPIsSIX, CTUMYJTIOIOThH XOJIiHEep-
riuni cucremu. He3Baxkaloum Ha BeJIMUE3HMI TIPOTPEC Y
CTparTerisx Teparrii, JTiKyBaHHS HEBpOIaTUYHOTO OOJIIO 3a-
JIMIIAETHCS He3aA0BIIbHUM. JlaHe mocIimkeHHsI OyJ10 IMpo-
BEIEeHO JIJIsI TOC/iIKeHHs BIUIUBY ITipalieTamy Ha nepude-
PUYHUII HEBpPOIaTUYHUI Oib y 11ypiB. HeBpomaTuuHuit

6i1b OYB BUKJIIMKAHUIM XPOHIYHUM YIIKOJXKEHHSIM CiIHWY-
Horo Hepsa. [lipalieTam BBOAWIN BHYTPITHHOOYEPEBUHHO
npotsirom 2 THKHiB y mo3ax 50, 100 i 200 mr/Kr, a 6iyib o11i-
HIOBAJIM 3a IOTIOMOTO0 TIOBEIiIHKOBUX TECTIiB HA TEPMiUHY
rirmepanresiro (TECTH 3 TapsTYOI0 IJIACTUHOIO Ta XBOCTOM)
i XomomHy anoauHiio (ameToHoBuit TecT). Ilicmsa iHmyKinii
HEBPOMNATUYHOIO OOJIIO CIIOCTEPirajii 3HaYHUI PO3BUTOK
TepMiUyHOI rinmepajresii Ta X0J0I0BOI aJOAMHil. YBeaeHHS
mipaneramy (50 Mr/Kr) He Majo iCTOTHOrO BIUIMBY Ha BCi
noBeniHkoBi Tectu. Kpim toro, mipameram (100 mr/kr)
TaKOX He BIJIMBAB Ha TECTU Tapsivoi MJACTUHU i XBOCTA;
OJIHAK 11€ 3HAYHO 3MEHIIIWIO TPUBAJIICTD BiJICyBaHHSI Jlalli
B TecTi 3 auleroHoM. [lipatiertam y go3i 200 Mr/Kr cyTTeEBO
MOJYJII0BaB HEBPOMAaTUUYHUI Oisib, 110 CrIOCTEpiraiu 3a
301IBIIIEHHSIM 3aTPUMKHU TapsTd0]1 IUNTACTUHU i ITOMaxXy XBOC-
TOM, a TAaKOX 3MEHIITyBaB TPUBAJICTh BiBeIeHHsI Janu (B
TecTi 3 aueroHoM). OTKe, 11e TOCIiIKeHHS ITepeadavae Bu-
KOPMCTaHHS Mipaleramy sl JiKyBaHHSI HEBPOMATUYHOTO
6ouo [10].

¥ nacranoBi BOO3 3BepTaloTh yBary Ha ICUXOJIOTIY-
HUI1 KOMIIOHEHT OO0JII0 B TIOIEPeKy. Y HOro po3BUTKY Ma€e
3HAYEHHS T0sIBa KOTHITUBHOTO Ne(illuTy BHACTIIOK BU-
OyXOBMX TpaBM i XpOHiUHOTO 60Jit0. JlOCHiTKEHHSI pUHKY
CHIA BusBUIO HailOinbll NMpUBaOAMUBI MpenapaTu, 110
BXXHMBaJIN U1 JTiIKyBaHHSI KOTHITUBHUX MOpYyIIeHb, — The
Most Popular Nootropic Stacks in 2013 (aHani3 mpoBene-
HUI iHTepHET-aIllTeKoo 3 MpoAaxy IpenapaTiB IIs JTiKy-
BaHHsI KOTHITMBHUX TOpylleHb, http://peaknootropics.
com/category/general/page/3). Cepen HUX Haifvacrilie
KyInyBajiu KoMOiHalito npamipaieram & alpha GPC. Taka
KoMOiHallisg Ma€ Habip HOOTPOMHUX MepeBar, He MpuTa-
MaHHUU XKOAHOMY iHIIOMY palieTamy. bilbIlicTh MOKYITIIIB
BBaXXAIOTh MMpaMipalieTaM Haile(heKTUBHIIIIMM, a JOJaBaHHSI
alpha GPC moreH1i0€ epeKT 3a paXyHOK CTBOPEHHS J0-
JATKOBOTO JETIO alleTUIIXOMiHY. B ekcriepumMeHTax Ha MoJie-
KYJISIPHOMY PiBHi JOBeAEHO, 1110 TIpaMipalieTaM CTUMYJTIOE
HaTpili3ajaexkHe 3aX0IUICHHSI XOJIiHYy 3 BUCOKOIO aiHHICTIO
[16]. TpuBase BUKOPUCTAHHS palieTaMiB 6€3 MOMOBHEHHS
XOJIIHY MPU3BOAUTH 10 BUCHaXeHHs neno. Alpha GPC e
CIIOJIYKOIO, BUAJIEHOIO i3 COEBOTO JIELMTUHY. BoHa GibIu
aKTMBHA, HixXX 1HIII JKepeJia XOIiHy,y IepeTBOPEHHi Ha alle-
TWJIXOJIiH i Ma€ HOOTpOTTHUI eekT cama 1o cobi. [Tomi-
6Ho no uuTukoisiny alpha GPC He nmotpebye monaTKoBUX
JKepesl XOJIiHY.

Tiouetam

3rinHo 3 Hakazom MiHicTepcTBa OXOPOHU 300pPOB’S
Ykpainu Ne 173 (v0173282-09) Bin 17.03.2009 «ITpo 3a-
TBepIKeHHsT DOPpMYISIPHOTO AOBITHUKA 3 BUKOPUCTAHHS
JIiIKapChKMUX 3ac00iB y HeBpoJIOTii», po3ain «KomOiHOBaHi
rpernaparu», TiolleTam siBjisie co00 KOMOiHallio mipatie-
TaMy 3 IOHaTOPOM CYJIbMTiAPUIBHUX TPYT TIOTPUAZ0TIHOM
i MOXe OyTH peKOMEHI0BaHU 1JIsl TiKyBaHHS OOJiB y CTI-
Hi MiCJIsT MMPOBEeNeHHS BiAMMOBITHNX KIIIHIYHUX TOCITiIKEHb.

MipMiANHOBI HYKAEOTUAM

Ilepedymoeu ma memod. Y DOCHiIKEeHHi, IPOBEACHOMY
B 2000 i 2002 pokax, 40 naiiieHTiB 3 1iaOe TUUHOIO MOJIIHEB-
poraTi€lo OTpUMYBaJIM JOOOBY 103y 2 X 2 Karcyau MipuMi-
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JIMHOBOTO HyKJIeoTuaHOro npernapaty Keltican N rnpotsirom
TpbOX MicsiiB. CTpyKTypoBaHi HEBPOJIOTiUHi AaHi Biamo-
BinHo no Neuropathy Disability Score (NDS), mBuakictb
MPOBITHOCTI MaJIOTOMIJIKOBOTO i JIUTKOBOTO HEPBIB i Bi/l-
4yyTTs1 OOJIF0 Ha OCHOBI Bi3yaJbHOI aHAJIOTOBOI 1IKaIu. Pe-
3yabmamu. YCi lapaMeTpy MpoAeMOHCTPYBAIU TEHACHIIIIO
IO MOJIMIeHHs. Pi3HMIIS y IIBUAKOCTI CEHCOPHOI IIPO-
BiTHOCTI JIMTKOBOI'O HepBa i B cy0’€KTUBHII OILiHIII 00JI0
OyJa BiporinHo 3HauHoto [12]. [lepudepuyna HeBpomaTis
€ TOLIMPEHUM 3aXBOPIOBAHHSIM, YaCTOTa SIKOTO CTAHOBUTH
npubau3Ho 8 % y moneil moxuiaoro Biky. HeBponatuaHuit
6inb (HB) Mae 3HaYHY MOIIMPEHICTh Y 3arajibHill MOMysiii
Ta Bpaxka€ MoHaj MoJioBMHY Bcix manieHTiB i3 [TH. Ilato-
diziosorist [TH xapakrepusy€eThecst ypaskeHHSIM IIIBAaHHiB-
CbKMX KJIITUH, 1110 MPOAYKYIOTh Mi€JliH, y TIepu(GepuIHmnX
HepBax. Perenepailisi/3axucT Mi€JliHOBOT OOOJIOHKHU TTiC/Ist
ypaxeHHsI HepBa € (yHIaMEHTaJbHUM €JIEMEHTOM Bill-
HosneHHsa npu [TH. Hykneotuau, Taki Sk ypuanHMOHO-
dochar (UMP), BusgBunucs epeKTUBHUMU B JiKyBaHHi
MNPUYMHU YPaXKeHHs Mi€JliHOBOi 000JIOHKHU B KiJIbKOX €KC-
MEePUMEHTAJbHUX 1 KJIiHIYHUX Mozensax. Hamoto meToro
OyJI0 OLIIHUTU KJIiHiYHe nmosinueHHs y xBopux i3 [1H i HB,
sIKi orpumMyBaiu komb6iHaiito UMP + ¢onieBa kuciora +
Bitamin B, (Keltican). IIposenu mourykose Binkpure 6a-
raTOLEHTPOBE AOCTiMKEHHS 212 XBOPUX, SIKUX CTIOCTEPi-
rajii mpoTsiroM 2 MicsiiiB. bifb oLiHIOBaIM 32 10MTOMOTOI0
onuryBajibHuKa Pain DETECT (PDQ). InteHcuBHicts HB,
OLIiHEeHa ITiJ1 Yac KOHCYJIbTallii, CIIPUSITIMBO Iporpecysaia i
3HauHo 3HM3mIacs (p < 0,001) mpu Beix BKIIIOYEHNX TUITAX
I1H. 3aranpHa oninka 6omio 3a PDQ 3uu3umnacs 3 17,5 oo
8,8 6ana mpu ocraTouniit ouinui (p < 0,001). Hecrepoin-
Hi mpoTu3anajbHi npenapatu Oyjau 3MeHILeHI/BiaMiHEeHi
B 77,4 % mnauientiB. Otxke, komOiHawigs UMP + ¢oriea
KucoTa + Bitamid B, edextusHa nporu HB, acouiifosa-
Horo 3 [TH. Ile mpu3BoauTh 10 CTAaTUCTUYHO 3HAYUMOIO
3HMXKEHHS He JIulie 3arajabHoi oliHku PDQ, aie it iHTeH-
CUBHOCTI 00110, KiJIbKOCTi BpaXKeHMX OiISTHOK Ta ippaiartii
0oJ10. Kpim Toro, 11€ Ja€ MOXJIMBICTb 3MEHILIUTH T03U CYy-
MYTHIX JIKiB [13].

BitamiHu rpynu B

Biraminu rpynu B, Taki sk B ,, B,, B,, HeoOxiani as
310poB’st HepBiB. Lli BiTaMiHM MOXYTb JOITIOMOTTH B 3ar0-
€HHI TOILIKO/)KEHUX HEPBiB i MOJIETIIUTHA TaKi CUMIITOMU
MOIIKOIKEHHS HEPBIB, SIK OHIMiHHSI i TTOKOJIIOBAHHSI, TOMY
iX Ha3MBalOTh HEMPOTPOITHUMU BiTaMiHAMM.

Bimamin B, ,: peeenepamop nepeie

Biramin B, (kobasamin) Mae BUpILIaNbHE 3HAYEHHS [1JIsT
3I0POB’sl HEPBIB Uepe3 Oro KJIIoUoBY poJib y pereHeparlii
HEPBOBUX BOJIOKOH i BITHOBJIEHHI MOIIKO/IKEHb HEPBiB. Bi-
TamiH B, Mae Garato nepesar Ui 300pOB’s, i HalBaxIM-
BIIIIOIO 3 HUX € HI0TO POJIb Y CTBOPEHHI Mi€IiHYy, 1110 GOpMY€E
NPOBIAHICTb HEPBOBMX BOJIOKOH. Bitamin B, mpuponnum
YUHOM MiCTSITh 0arato MOBCSIKAEHHUX MPOJYKTIB Xapuy-
BaHHS, TaKi SIK M’sICO, pruba, MOJIOUHI MPOAYKTH, S,
IesiKi 30arayeHi 3epHOBI (IprHa).

Bimamin B nepedaeay nepeosux cuenanrie

Biramin B, nipuaokcuH, Bilirpae BaxJuBy pojib y
TOMY, 11100 HEPBOBi BOJIOKHA MOIJIM €(EeKTUBHO Iepe-

naBatu curHaiau. Bitamin B, Bimirpae BaxauBy posib y
30epeXeHHi 310pOB’Sl HEPBIB, JOIOMaralouu OpraHizmy
BUPOOJISITU KUTTEBO BaXKJIUBi HelipoTpaHcMiTepu. JlieTa,
CHIPUSTINBA JJIsI HEPBiB, TOBUHHA BKJIIOYATU MPOAYKTU
3 BUCOKUM BMICTOM BiTaminy B, 30kpeMa CBUHUHY 4K
MTULIO (HapuKIIam, Kypka 4d iHaMuKa), TYHellb, KpOX-
MaJIMCTi OBOYi (HampuKJIaa, KapTOILUISI), MOJIOYHI ITPO-
NYKTU, SIpDUHY.

Bimamin B,: cmumynamop nepeie

HepBu cnioxxuBaloTh 6araTo eHeprii, ajge He MOXYTb il
HaKOIUYYBaTH, TOMY MTOTPEOYIOTh MOCTITHOTO HAAXOIXKEH-
He. Bitamin B, (miamin) Bigirpae KJIx040BY poJib y IEPETBO-
PEHHi BYIJIEBO/IiB Ha €HEPril0, HeOOXiAHY HEPBOBUM KJIiTH-
HaM JIJIs1 HOpMaJIbHOTO (DYHKIIIOHYBaHHS Ta 30€peXeHHSI
300poB’s. OpraHi3M JIOAWHY He MOXKe BUPOOJIATH TiaMiH
CaMOCTIiHO, TOMY BaXXJIMBO IIOJHS iCTU MPOIYKTH, IO
micTath Horo. IMpoaykru, Garari Bitaminom B, Bkirova-
I0Tb: CBUHUHY, pu0Y, 6000Bi (ropox, KBacoJisi, COEBi 600U,
COYUEBHIIS), PUC, HACIHHS, 30araueHy sspuHy [https://www.
neurobion.com/en-in/nerve-health/b-vitamins/b1-b6-b12-
vitamins-for-healthy-nervous-system|.

IMomkoakeHHs i pereHepallisi IpUPOIHO BilOyBalOTh-
cs B riepudepudHiii HepBoBiit cucteMi. HeiipoTporiHi Bi-
TaMinu rpynu B tiamin (B,), mipunokeus (B,) i kobanamin
(B,,) € KII0OYOBUMM TPABLAMM, IO MiATPUMYIOTh XKUT-
TE3NATHICTh HEMPOHIB pizHUMU criocobamu. [lo-nepiue,
BOHU ITOCTiTHO 3aXUIIAI0Th HEPBU BiJl IIKiIJIMBOTO BILIM-
BY 30BHIlIHBOTO cepenosuwa. Todi gk BiTamin B, nie ax
JIOKaJIbHUI aHTMOKCUIAHT, BiTaMiH B, GanaHcye HepBo-
BUIi MeTa00J1i3M, a BiTamiH B, miaTpumye mieniHOBi 060-
JioHKU. OnHaK MOUIKOIKEHHS HEPBIB iHOMAI TparIsEThCS
yepes nucOaaHC MiX 3aXMCHUMM (paKTOpaMy i HAaKOIIM-
YEHHSIM CTpecy ¥ MIKiaIuBUX pedoBuH. Lle mpu3Boauts 10
TakK 3BaHOTO IPOleCY BaJlJIepiBChbKOI nereHepaiii. Hass-
HicTb BiTaMiHiB B, B, i B , ipokianae 1uis1x 10 pereHepa-
11i1, MiATPUMYIOUU PO3BUTOK HOBUX KIITUHHUX CTPYKTYP.
Kpim Toro, BitamiH B, cripusie BAKOPUCTAaHHIO BYIJIEBOIIB
IUIst BApOOJIEHHST €Hepril, Toi K BiTaMiH B,, cripusie Bu-
>KMBaHHIO HEPBOBUX KJIITUH i peMieiHizalii. BincyTHicTb
LIMX BiTaMiHiB CIIpUsSTHMeE ITOCTiliHINM AereHepallii HepBiB
i 00110, 11O 3peIITOoIO IpHU3BeIe A0 MeprudepUIHOI HEBPO-
matii [1].

KAiHIYHMIM BUNOAOK

Ha ocHoBi HaBemeHMX MipKyBaHb IIPOBEACHI ITOIIePeaHi
JOCJiIKEeHHs Ail OIMMCcaHUX IpernapaTiB, MOKHU 1110 Ha PiB-
Hi KJIiHIYHMX BUMOaAkiB. HaBenemo oauH i3 HuUx. XBopuii
K., 63 pokiB, MigHAB BaXKWii KaMiHb, ITiCJIs YOr0 BiTuyB
rOCTPUi1 IHTEHCUBHMI OiJIb y TOMEpeKy 3 ippaialliero mo
X0y 000X cimHUYHMX HepBiB. [Ipotsirom 10—15 xB 6inb
CTaB HECTEPITHUM, XBOPUI1 HE MIl CTOSITU, pPyXaTUCh i Ha-
BiTh cumitTu. O6cayxuTtn cedbe Takox He mir. HIT3I1 mu-
k1odeHak y pa3oiit 103i 400 Mr edexTy He naB. [IpoTsarom
TOIMHU APYKMHA KYITHJIa XBOPOMY TaKUii KOMITJIEKC MEIH-
KaMEHTIB: IeKcaMeTa30H, TIOKTOBa KMCJIOTa, Tipaieram +
LIMTUKOJIiH, KOMILIEKC BiTamiHiB rpynu B. Yci nmpenapatu,
KpiM JieKcamMeTa30Hy, XBOpUil MpuiiMaB BiMOBiIHO 10 pe-
komeHpanin Hakazy MO3 Ykpainu Ne 173 (v0173282-09)
Bix 17.03.2009. IekcaMeTa3zoH npotsrom mnepiux 10 nHiB
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XBOpUii nmpuiiMaB y 103i 50 Mr (xBopuii Mae Bary 75 Kr),
MOTIM MOCTYMOBO 3MEHIIYBAaB 103y i Yepe3 TPU MicslLli Mpu-
MUHWB NMPUMaTH JeKCaMeTa30H, a TAaKOX i BCi iHIII ITpe-
napatu 30BciM. [1pu 1boMy Ha TpeTiii JeHb XBOPUIA MillIOB
Ha po0oTy (MiB rOAWHU MILIKA 10 pOOOTH + rPOMaIChKUiA
TPaHCIIOPT), e IIPOTSTOM 4 TOOUH BUKOHYBaB CBOI (DyHK-
LioOHAJIbHI 000B’s13KM BUKIamada. [liciist boro y XBoporo
MPOTPECUBHO BimOyBalIOCh MOJiMNIIeHHs cTany. [IpoTsrom
II’SITU POKiB CIIOCTEPEXKEHHSI iHTEHCUBHOIO 0OOJIbOBOIO
CUHIPOMY XBOPHUU He Bin3Hayae, yacoM micsisd pizsMmuHux
HaBaHTaXkeHb OyBalOTh HEiHTEHCUBHI 00, 1110 MUHAIOTh
MicJIsT JIETKOro Macaxy, (pi3KyJabTypu 4ud OJHOPa30BOIO
npuitomy HIT3IT.

BUCHOBKMU

1. TlpoBeneHo OOroBOPEeHHS MpenapaTiB BUOOPY Npu
HEBpOTATIsIX 3 HEBPAJITiSIMU.

2. HaBeneHi moriepeaHi naHi 1momo eeKTuBHOCTI 00-
TOBOPIOBAHOTO KOMILJIEKCY TperapaTiB.

KondutikT iHnTepeciB. ABTopu 3asiB/ISIIOTh PO BiACYT-
HiCcTh KOHQJIIKTY iHTepeciB i B1acHOi (hiHaHCOBOI 3alliKaB-
JIGHOCTI IpH MiATOTOBLIi JaHOI CTaTTi.

Buecok aBTopiB. benschkuit C.K. — 6paB yyacThb y
nigdopi JiTepaTypu, OOrOBOPEHHI KJIiHIYHOTO BUITAJIKY,
MUCKYycCii Ta popMyIitoBaHHI BUCHOBKIB; bopucoB b.M. —
KepyBaB po00OTOI0, OpaB y4yacThb Y po3po0lli Au3aiiHy, 00-
TOBOPEHHI TeKCTy Ta (hOpMyIOBaHHI BUCHOBKIB; Tpi-
Hyc K.®D. — 6paB yuacTtb y po3po0LIi 113aiiHy, IPOBiB OIKC
KJIIHIYHOTO BUIIAOKYy, OpaB y4acTh B OOTOBOPEHHI TEKCTY;
Iununo JI.M. — xepyBala po60oTol0, Opajia y4acTb y
BimbOopi JiTepaTypu, B OOrOBOPeHHI KIJIiHIYHOTO BUIIAIKY,
TEKCTY CTaTTi Ta (hOpMYy/IOBaHHI BUCHOBKIB; CBUpUIO-
Ba H.K. — Opana yyacts y po3poO1ii au3aiiHy, miadopi Jite-
patypu, 6pajia ydacTb B OOTOBOPEHHI KJIIIHIYHOTO BUMAIKY,
TEKCTY i OpMyJIIOBaHHI BUCHOBKIB.
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Low back pain: justification of freatment standards
(literature review)

Abstract. The American Association of Neurological Surgeons
reported that approximately 75—85 % of Americans experience
low back pain (LBP) during their lifetime. There is consider-
able heterogeneity among epidemiologic studies of LBP, which
limits the ability to compare and generalize the data. One-year
incidence of the first episode of LBP ranges from 6.3 to 15.4 %,
while 1-year incidence of any episode of low back pain is from 1.5
to 36 %. In hospital-based studies, episode remission after one
year ranges from 54 to 90 %. Experts from Europe, Australia and
Latin America identified 15 clinical practice guidelines for the
treatment of low back pain in primary care settings. The authors
pay attention to the fact that the data on the use of nonsteroidal
anti-inflammatory drugs (NSAIDs) in the mentioned guidelines
are contradictory. Enzymatic oxidation of arachidonic acid has
been shown to lead to the formation of potent pathological agents
by two main pathways. Those in the prostaglandin (PG) pathway,
particularly PGE2, have been considered inflammatory mediators
for many years. The discovery of the biological activity of throm-
boxane A2 and prostacyclin, as well as the destructive oxygen-cen-
tered radical as additional products of this biosynthetic pathway
now require their consideration as potential inflammatory media-
tors. Like PGE2, their biosynthesis is inhibited by nonsteroidal
anti-inflammatory drugs. There is also an alternative lipoxygenase
pathway that yields arachidonic acid oxygenation products called
leukotrienes and eicosanoids, which have also been shown to be
important inflammatory mediators resistant to NSAIDs. It was
shown that dexamethasone suppresses the release of arachidonate
from human epithelial cells by inducing the synthesis of the pl11
protein and inhibiting the activity of phospholipase A2, that is,
it affects the pathological mechanisms of inflammation that are

lacking in NSAIDs, namely, it blocks the release of arachidonic
acid salts. Dexamethasone has been shown to affect both exudative
and proliferative phases of inflammation. Inflammatory media-
tors block active sulthydryl groups of proteins, enzymes, receptors,
and ion channels. The positive role of donors of such groups in the
treatment of LBP is shown in the literature. In the treatment of
allodynia, bisphosphonates, which normalize calcium metabolism
and reduce calcification of cartilage and ligaments, have proven
themselves to be the best: they cause a decrease in the intensity
of pain and swelling and improve nerve function. Racetams have
been shown to be useful for the treatment of not only neuropathic
pain, but also cognitive impairment. Racetams are especially active
in combination with choline donors. Peripheral neuropathy (PN)
is a common disease with an incidence of approximately 8 % in
the elderly. Neuropathic pain has a high prevalence in the general
population and affects more than half of all patients with PN. The
pathophysiology of PN is characterized by damage to myelin-pro-
ducing Schwann cells in peripheral nerves. Regeneration/protection
of the myelin sheath after nerve injury is a fundamental element of
recovery in PN. Nucleotides such as uridine monophosphate have
been shown to be effective in treating the cause of myelin damage in
several experimental and clinical models. B vitamins such as B ,, B,
B,, B, are essential for nerve health. These vitamins can aid in the
healing of damaged nerves and relieve symptoms of nerve damage
like numbness and tingling, that is why they are called neurotropic
vitamins. In confirmation of the clinical value of these arguments,
a clinical case is presented, when the patient was managed with a
combination of the discussed drugs and felt significantly better.
Keywords: low back pain; corticosteroids; sulfhydryl group do-
nors; bisphosphonates; racetams; choline donors; B vitamins
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MapueHkoBcbikuii I, MapLeHkoBcbka ., MakapeHko I,
KAIHIKQ NCUXIHHUX PO3AQAIB AITEV TA MIANITKIB, BIAAIA HOYKOBUX AOCAIAXKEHbB MCUXIYHMX PO3ACAIB
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Po3naa Aediunty yBaru Ta rinepaKTUMBHOCTI:
KAiHIYHI peHoTUNK, NoAiMopdismMm NposBsiB
NPOTAroM XUTTS TA TePANEeBTUYHI CTpaTeril

Pestome. Poznad degpiyumy yeaeu ma 2inepaxmusrnocmi (PAYT) € nowupenum neiiponosedinkosum po3nadom,
AKUl Manigpecmye 6 dumuncmei ma mpueae y dopocaomy eiui. Towupenicmo PIIYT (CIIIA/6ecy ceim) y dimelii
ma nionimkie cmanosums 9,5/5,29 %, y dopocaux — 4,4/2,5 %. Pozrad mae cunvhi eenemuuni Kopeasyii 3
YUCACHHUMU PO3AA0AMU NCUXIKU MA HEBPON0IMHUMU 3AX60PHBAHHAMU, 30KPEMA 3 NOCMMPASMAMUYHUM CIpe-
COBUM PO31A0OM, 3ANEIHCHICMIO G0 BICUGAHHS KAHADICY, KOKAIHY, PeKYPeHMHUM ma OinoAApHUM AheKmUusHuMuU
posaadamu, po3nadamu no8ediHKu, uio € 0ionoeiMHUM niOrpYHMAM 1020 KAiHiuHOI noaimopoionocmi. Cumnmo-
mu PIAVIT nepexpusaromocs inuumu KAIHIMHUMU NPOSA8aAMU p0o31a0die HEUpOpO36UMKY (CUMNMOMAMuU po31adieé
aymucmu4Hoeo chekmpa, po3naoie MoeAeHHs, pYyXo8ux YHKuUill, oucaexcii, KoeHimueHoi HedocmamHocmi),
VYMBOPIOMb NOAIMOPGHUL CheKmP nepeasusHux eapianmis pozeumky. Ilcuxocmumyaamopu 6yau cmanoapmom
aikyeanus PIIYT nonad 50 pokie. Y 2002 p. amomokcemur cmae nepuium AiKapcbKum 3aco00M-HeCmumyast-
mom, cxeanenum FDA ons aikyeanus PAYT cnouamky y dimeit, nizuiute y dopocaux nayicumis. Jlikapcoki 3a-
COOU-CMUMYASTHMU MA NKAPCKI 3ac00U-HeCmUMYAAHMU 008eAlU CE80I0 epeKmUHICMb npu pizHux eHomunax
PIVT (sapianmax komopbionocmi 3 inwumu ncuxiyHumu ma Heepoaoeivnumu pozradamu). IlIpu komopoionocmi
PIYT 3 mpueoxchumu, muxo3Humu posnadamu amomoKcemuHn Mae nepeeazy neped CMuUMyAsHmamu i pasom 3
acoHicmamu arvga-2-adperHopeyenmopie modxice Oymu pekomeHO008anuil Ak nepuiuii aikapcvkuil 3acio. Hasagnicmo
KOMOPOIOH020 mMPUB0lIcH020 po31ady abo pekypeHmHoi denpecii He 6nAUBAE HA eheKMUBHICMb MA NOOIUHI epeKmu
amomorxcemuny. Taxum uunom, amomokcemun € 0i€6UM AIKAPCOKUM 3ACO00M | He Aulde NOATNUYE CUMNMOMU
PIVT, ane i gidiepae ponsv y Aiky8anHi nayicHmis 3 KomMopOioHO0 denpeciero ma Mmpuso2or.

KnrouoBi cioBa: posaad degivumy yeaeu ma zinepaxmuenocmi; eenemuunuil noaimopizm; Kainiunuii no-

Aimophizm; memuaghenioam; amomoxcemut

Posnan nedinuty yBaru 3 rinepaktusHictio (PAYI) —
po3ian HEHPOPO3BUTKY 3 CUMIITOMAMU HEYBaXXHOCTI, iM-
MyJAbCUBHOCTI Ta TillepaKTUBHOCTI, 110 MaHi(peCTye y Billi
1o 12 pokiB, yacTillle y JOIIKiUIHbHOMY Billi, i MPU3BOAUTH
[0 TIOPYUIEHb y MOBCSAKIEHHOMY XUTTi JIIONUHU, 3HA-
YyII0i COLliaJIbHOI Ie3aaanTallii. ¥ TpaeKTopii po3BUTKY
KJIIHIYHUX MPOSIBiB po3aaay MPOTSTOM XUTTS CIOCTEPi-
raeTbCsl TUMIOBMI KJIiHIYHUI 1MaToMopd03: 3HUXKEHHSI Ti-
MepakTUBHOCTI, MaHidecTallisi KOMOPOITHUX TTICUXIUHUX
Ta HEBPOJIOTIUHMX 3aXBOPIOBaHb, HATIPUKJIIA[ 3aJIEXKHOCTI

Bill MICUXOAKTUBHUX PEUYOBUH, HETpeciit Ta TPUBOXHUX
po3NadiB, OMO3UILINHO-BUKINYHUX Ta aHTUCOLiaIbHUX
po3ianiB moBeaiHku [1].

IMowmmpenicte PAYT (CILIA/Bech cBiT) y aiTeit Ta mia-
JIUTKIiB cTaHOBUTH 9,5/5,29 %, y nopociux — 4,4/2,5 % |2,
3]. CuMnToMM po3jany, IiarHOCTOBaHi B JMTUHCTBI, MO-
>KYTh MOBHICTIO UM YaCTKOBO peAyKyBaTucsl abo 306epira-
FOThCS Y TUTITKOBOMY Ta 3pijiomy Billi. Pemicis no 12 pokis
MajioiiMoBipHa. ¥ 75 % ocib posnian TprBae y MiTiITKOBOMY,
v 50 % — y nopociomy Bii. ¥ 1/3 miteit i3 PAYT criocte-

© «MixHapopHuit Hesponoriuuii xypHan» / «International Neurological Journal» («Mezdunarodnyj nevrologiceskij zurnal»), 2024

© Bupaseub 3acnascobkmii 0.10. / Publisher Zaslavsky 0.Yu., 2024

[InA kopecnoxpeHuii: MapLeHKoBcbKuii Irop AHaToniiioBuy, JOKTOp MeAUYHIX HayK, npodecop, 3aBipyBay BifAiny NcvxiyHUX po3napis Aitei Ta nignitkis, 1Y «IHcTuTyT cymosoi nevxiatpii MO3

Ykpainu», Byn. Kupuniscbka, 103, m. Kuig, 04080, YkpaiHa; e-mail: martsenkovsky_urisfpda@ukr.net

For correspondence: Ihor Martsenkovsky, MD, DSc, PhD, Professor, Head of the Department of psychotic disorders in children and adolescents, SI “Scientific and Research Institute of Psychiatry of the
Ministry of Health of Ukraine”, Kirilivska st., 103, Kyiv, 04080, Ukraine; e-mail: martsenkovsky_urisfpda@ukr.net

Full list of authors information is available at the end of the article.

Tom 20, N° 2, 2024

www.mif-ua.com, http://inj.zaslavsky.com.ua 15



Oraaga / Review

N

Ppira€eThCst 3SHUKHEHHS TinepakTUBHOCTI, y 1/3 30epiraerbcst
HEYBaXKHICTb i Jesika iMIyJIbCUBHICTb, Y 1/3 (popMyeTbest
aHTHUCOlliaJbHa MOBEAiHKa, 3aJI€XXHICTh Bill aJKOIOJIO,
HApKOTUYHUX PEYOBHMH, irpoBa 3aJIeXXHICTh. 30epeKeHHs
cumrnroMiB PIAVYT i3 3HauymmMu rnmopyuieHHsIMU COLiasib-
HOTO (PYHKIIIOHYBaHHS Y JOPOCIOMY Billi CTAHOBUTH OJIN3b-
Ko 65 % [4, 5].

V cyvyacnux giarHoctnyHux cuctemax ICD-11 ta DSM-5
PIA VT posrasimaerbes SIK ONMH i3 BapiaHTiB HEHPOPO3BUTKY
3i CIIeKTpa iHIIMX ITepBa3UBHUX PO3JIa/liB PO3BUTKY (po3aau
iHTeNIeKTyaIbHOTo po3BUTKY (6A00), po3naay MOBIECHHS Ta
MOBH, TIOB’s13aHi 3 po3BUTKOM (6A01), posianu ayTucTid-
Horo crnektpa (PAC, 6A02), po3naan poO3BUTKY IIKiITbHUX
HaBMYOK (6A03), po3maan pyxoBoi KOOpIMHALIii, ITOB’A3aHi
3 po3BUTKOM (6A04), ctepeoTuttHi pyxoBi poznamu (6A06)).
B oci6 3 PAC moxxmmBa omHouacHa giarHoctuka PI YT, pos-
JIaJliB PO3BUTKY MOBJIEHHSI T MOBU, IIKIJTBHUX HABUYOK, PY-
xoBux ¢yHkii; mpu PIAYT MmoxuBa moaBiitHa qiarHOCTUKA
BUCOKO(YHKIIIOHAJILHOTO ayTU3MY, 3aTPMMOK MOBJIEHHEBO-
IO PO3BUTKY, YaCTillle €KCIIPECUBHOIO MOBJIEHHSI, IIKiIbHUX
HaBWYOK (IUCIIEKCis Ta qucIpakcis) [6].

OcHoBHi cumntomu PIAYT rimoretnuHo moB’sizaHi 3
MopyHIeHHIMU (DYHKIIIOHYBaHHSI Pi3HUX 30H TMpedpoH-
TaJIbHOI KOpM Ta TIpwmierimx saep (nucleus accumbens).
Bmpamy eubipxoeocmi yeazu MOXyTh BUKIMKATH IIOPY-
IIeHHs HeHpOoTpaHCMIicii B 30HaX IepeIHbOI TOpCaTbHOI
MMOSICHOI KOPH, 2inepaKkmuenicms Moxe OyTH 3yMOBJICHA
MOPYIIEHHSIMU HEHMPOTPaHCMicCii MOHOaMiHiB y ipedpoH-
TaJIbHIili MOTOPHIl KOpi, He30amuicms mpueaio ympumy-
eéamu 008iAbHY Ma CRiAbHY Y8a2y TOSICHIOIOTh ITOPYILIEHHSI-
MM y fopcoiaTepalibHiit mpedpoHTaNbHii Kopi, cumnmomu
imnyabcuenocmi acolliiioBaHi 3 MOPYIIEHHIMU B OpOiTO-
dpoHTaNBHIl Kopi [7].

PobGunucst cipoby OLIIHUTH TeHETUYHE TEePEeKPUTTS
PAYT 3 iHmmMu KIiHIYHUMU (DEHOTUTIAMU, OLIIHUTH Te-
HETUYHI KOpeJsiil (rg), SKi JaloTh OLIIHKY CepeaHbOl KO-
peJisaiii T’eHeTUIHMX e(heKTiB y TeHOMaX pi3HUX (DeHOTUIIIB.
IHIIMI Tiaxio mossrae y nmpoBeAeHHI aHali3y MOJIireHHO1
mkanu pu3uky (PRS). I1pu TakoMy migxoai po3amipu epex-
TiB Yy GWAS BUKOPUCTOBYIOTbCS SIK Baru ISl pO3paxyHKy
PRS y uinboBiii BUGipiii, 1110 3rogoM 103BOJISIE MEepEBipU-
™, 1 PRS mnoB’s3aHa 3 meBHUM KIIIHIYHUM pe3yIbTaTOM.
Takum 4yMHOM, MOXHA OILIIHUTH, STKOIO MipOIO TSATap IMOJTi-
reHHoro pu3uKy, Hanpukian PAYT, nos’s3anuii 3 pusnkoMm
MaHiecTauii iHmmx posnanis/dpeHoTurnis [§].

PAYT nmpomeMOHCTpYBaB CyTTEBY T€HETUUHY KOPEISI-
11i10 3 YMCJIEHHUMU pO3jialaMu Ta KJIiHIYHUMU CTaHAMMU,
30KpeMa CYTTEBY KOPEJISLIiIo 3 KiTbKOMa IMCUXiYHUMU PO3-
nagamu. HalicuibHillia mo3uTrBHA KOpeEJIsilisi BCTAaHOBJIEHA
3 MIOCTTPaBMaTUUYHUM CTPeCOBUM posnaaoM (rg = 0,78) [9],
3aJIEKHICTIO Bill BXXMBaHHS KaHabicy (rg = 0,53) [10], ko-
kainy (rg = 0,50) [11], 3 enizomom aenpecii (rg = 0,45) [9,
12] Ta PAC (rg = 0,36) [13]. O6cecMBHO-KOMITYTbCUBHMIA
po3JIan cepel HeYUCICHHUX PO3JIadiB IICUXIKI IEMOHCTPYE
HeratuBHY Kopessito i3 PAYT (rg = —0,17) [9]. Lllomo xo-
persuii PAYT 3 PAC ciim okpemo 3a3Ha4UTH, 1110 Y paMKax
BiTHOCHO OIHOPITHOI 3araJIbHOHALIIOHAJIBHOI JaTCHKOI KO-
ropTU BCTaHOBJIEHA KopeJssuis Ha piBHi rg = 0,50, sika 3a-
JIMILIAEThCS MPOTHOCTUYHO 3HAYYIIOI0 KiiHiuHO (rg = 0,40)

MpU BUKJIIOYEHHI OCi0 3 paHiie giarHoctoBaHumMu PAYT
ta PAC [14].

HemonaBHo omy0irikoBaHi TOKa3W CUJIBHUX TeHETHY-
Hux Kopeisuiit Mmixk PIAYT Ta arpecieto y mireit (rg = 0,74)
[15, 16], POYT i koMmopGimHUMU PYHHIBHUMM PO3JIaTaMu
noseninku (rg = 0,64) [17]. Kpim TOro, BCTaHOBJIEHO, 110
nmiarHoctuka P VYT 30i1bl1y€e B TOAANbIIOMY PU3UK PO3BU-
TKy nuciekcii [18, 19].

YV 2020 portti 6yau omy0J1iKoBaHi pe3yJbTaTh OHOBJIEHO-
ro MetaaHasizy m’atu posnaais rncuxiku (PAYT, PAC, mu-
30(peHii, peKypeHTHOTro JeMPeCcUBHOTO Ta OGiMOJSIPHOTO
aeKTUBHOTO po3JaaiB) Ha oHoBJeHiIl Bix 2013 poky, 3Ha-
YHO OiybIIiii BuOopi naieHTiB [20]. Ha ocHOBI MeTOIO0ITO-
rii 6araToakTOPHOTO CITIJTBHOTO aHaJIi3y 3BeIEeHOI CTaTHC-
TUKY TOBHOT€HOMHUX acolLiaTuBHUX gocaimkeHb (GWAS
(MTAG)) O6y710 BUSBJIEHO IIIe BiCiM BapiaHTiB TeHETUYHO-
ro 1mojimMopdizMy, OB’ sI3aHUX IIOHAWMEHIIIE 3 YOTUPMa
3 ’aTtu posnanis, a came SORCS3, GABBRI1, GLTS8DI,
HIST1H1B, HISTIH2BN, HIST1H4L, KCNBI1 Ta DCC
[21]. Pe3ynbratu 6araTto B YoMy 30iraloThbcsl 3 pe3ysibrara-
MM, OTPUMAHUMU Y OUIbII MaclITaOHOMY aHaJli3i BOCbMU
OCHOBHUX pO3JaliB IMCuxiku [22].

V3arajabHIOIOUM pe3yIbTaTu TeHETUYHUX JTOCIiIXKEeHb,
MOXHA JIiiITU BUCHOBKY IPO TMOIIMPEHY MOJTIMOPOIAHICTD
PIAVT 3 po3nmagmamu HEMpOPO3BUTKY Ta iHITUMU pO3/IagaMy
ncuxiku [8].

3a pesyabraTaMy 0araTolEHTPOBOTO MOCIiIXKEHHSI,
MPOBEIEHOr0 IIiCTbMa He3aJeXXHUMU TOCTiTIHULBKUMU
rpyraMu y CHiBHOpalli 3 BiUIiJIOM MOCIYT Ta iHTEPBEHIIil-
HUX AocaimkeHb HallioHaJIbHOTO iHCTUTYTY MCUXiYHOTO
3710pOB’sl Ta YNpaBIiHHIM OXOpOHM 310poB’st, [IporpamMmu
crietiiasibHOT ocBiTH, MiHicTepcTBa ocBiTu CLLIA, BammHr-
ToH, okpyr Koxym6ist, BctaHoBIeHO, 1o 70 % miteit 3 PAC
MartoTh oHa 1 KoMopGinHuit posnan, y moHan 30 % miteit
TIPOTATOM TIEPioy PO3BUTKY MOXKITMBA JOIATKOBA liarHOC-
THKa 5—6 po3jaaiB MCUXiKK Ta MmoBediHku [23, 24]. Omo-
SULIIAHUI pO3JIag MOXe OyTH JiarHOCTOBaHMi y 45—65 %,
po3Maay MWKiITbHUX HaBUYOK — y 20—40 %, TpUBOXHI po3-
namu — y 10—30 %, GinonsspHmii posnan (MiLTTKUA) — Y
16—25 %, Tuko3Hi po3nagu — y 8—35 %, po3naau MoBemiH-
K1 —y 8—25 %, nenipecuBHi poznagu — y 10—20 %, po3nan
BXXWUBaHHS PeYOBUH (MTITKI) — Y 15—20 % BKIIIOUECHUX Y
IOCITIIKEHHSI TiTel Ta MiITKIB [23, 24].

Mertaananisz 32 pociigkeHb MOIMMPEHOCTI TICUXIYHUX
posnaniB y popociux i3 PIAYI mopiBHSIHO 3 mopocaumu
6e3 PIVTI, omyonikoBanux go ceprHs 2022 poKy, moKa3as,
110 HAWTTOIIUPEHIIINMHU KOMOPOITHUMM TICUXiaTpUIHU-
MU poananamu y gopociaux i3 PAYT € po3naau BXXuUBaHHS
MCUXOAKTUBHUX Pe4OBUH — 15,2 %, po3niany HacTpOw —
28,3 %, TpuBoXHi posnagu — 47,1 % Ta posnann ocoduc-
tocTi [25]. TTommpeHicTh IUX YOTUPHOX PO3JIA/iB OyJia BU-
moro y moneii i3 PAYT y pisHUX momyssiisx, He3alexKHO
BiJl TOrO, Y1 OyJIM y HUX JiarHOCTOBAHI iHIIIi PO3/1an TCU-
Xik¥ Ta ocobucrocTi [26].

MoneKynIsipHO-TeHeTUYHI JOCHTiIKeHHSI BCTAHOBWIIA
3B’130K PIYT 3 MyrauissMu B reHax, acolLliflOBaHUX 3 T10-
PYILIEHHSIMU HeHpoTpaHCMicii modaMiHy Ta HOpaapeHai-
Hy: DRD4 (7-repeat allele, 3 IKMM OB’ 3yI0Th YyTJIUBICTh
nocrcuHanTuuHux D4-peuenTtopiB g0 nodaminy; DRDS
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(148bp-allele), BinnoBigalbHUM 3a YyTJUBICTb TOCTCUHAII-
muHuX D5-peuentopiB no nodaminy; DATI (10-repeat
allele), BinnoBinaJbHUM 3a aKTUBHICTb TPAHCITOPTEPIB 10-
daminy; DRD 1, acouiiioBaHUM i3 peryJIsili€io BUBIIBHEHHS
Ta 3BOPOTHOTO 3aXOIJIEHHS ITPECUHANTUYHOI0 MEMOPAHOIO
nodaminy; 5-HTIB, BiOImoBigaJbHOTO 3a PETyJlilo BU-
BUIbHEHHSI Ta 3BOPOTHOTO 3aXOTUIEHHSI TTPECUHATITUYHOIO
MeMOpaHoIo cepoToHiHy; SNAP-25, 110 peryaioe BUBIIb-
HEHHSI Ta 3BOPOTHE 3aXOIJICHHS MPEeCUHANTUYHOIO MeMO-
paHol0 HOpaapeHasiHy [8].

Crniupatounch Ha pe3yabTaTh TeHETUUHUX TOCTiIKEHb,
JIOTIYHO OYiKyBaTH TepaneBTUYHOI BiIMOBiAi y Jtoaelt i3
PIAYT Ta KoMOpOimHUMU NCUXIYHUMHU pO3TagaMU TIPU 3a-
CTOCYBaHHi JTiKapChKMX 3aC00iB, 110 MOAN(IKYIOTh HEMpPO-
TpaHCMICil0 HOpajJpeHaliHy Ta nogaMiHy.

Mo mikyBanns PIAYT y miteit Ta mopociaux FDA cxBa-
JICHI TPU TPYIIN JTiIKapChKMUX 3aCO0IB:

1. CtumyasiaTi:

1.1. Ipenapatu metwideHigaty (MeTuiacdpeHizat LA,
metuindenizar SR, metnndeninatr XR, metuindeHinart
OROS, XR-ODT (mirynka MeTuideHinaty 3 mepopaibHOI0
Jie3iHTerpallieo mMpoJIOHrOBaHOI 11ii), pO3YMH MeTUII(heHi-
JaTy JUISl TUTTSI HeTaHOi [1i1, XXyBaJIbHi TaOJIETKU 3 METUJI-
¢eHizaToM POJIOHTOBAHOI J1ii, a3cTapic (neKcMeTradeHi-
naT + cepuekeMeTwidGeHinaT), TpaHcAepMaIbHUM TIJIaCTUD
3 MeTWI(hEHIiTaTOM).

1.2. IIpemapatu amderaminy (amderamin, amderamin
XR, amperamin ER, amperamin XR-ODT (mirynka am-
(eTaMiHy 3 IepOPaAILHOIO Ae3iHTerpaliclo MPoJIOHIOBaHO1
nii), nekctpamdeTtaMil, gekctpamderamidn XR, gekctpam-
deramin ER, nekcrpamperamin XR-ODT, po3unHu coneit
amdeTraMiHy Ta nekcaMmdeTaMiHy JUISl TTATTSI HeraitHoi i,
KyBaJIbHI TabIeTKM 3 amdeTamiHOM (IekcampeTaMiHOM)
MPOJIOHTOBAHOI Aii, TpaHCAepMalbHUIT aMmdeTaMiHOBUI
(nexcramderamMiHOBMIT) TIIACTUP, TPOIiKKM aMbeTaMiHy
(mizoexkcamderaMin)).

1.3. IlcuxomeniyHi pedyoBUHU MpPU KOMOPOITHOCTI 3
nocTTpaBMaTUYHUM cTpecoBuM posiagoM (IITCP) Ta ne-
npecisaMu (KeTamiH).

2. Hectumynsnru:

2.1. Anbda-aronictu (ryaHgalvH, KJIOHIIWH), aabda-
aroHicTu mpoJjioHroBaHoi il (ryandauuH ER, kioHinuH
ER).

2.2. CeneKTUBHI iHTIOITOPU 3BOPOTHOTO 3aXOTLICHHS
HoOpaapeHaaiHy (AaTOMOKCETHH).

2.3. AHTUACIIpeCaHTH — iHTIOITOPY 3BOPOTHOTO 3aX0-
IUIEHHSI HOpaapeHasiHy Ta nodamiHy (OympoIlioH, BiTOK-
Ca3uH).

TTosinomustiocs, 1o Bia 75 1o 90 % nauienTis i3 PAYT
BiAINOBiAal0OTh HA OAMH i3 pekoMeHaoBaHuX FDA nikap-
CbKUX 3aC00iB, IIpOTe 3HAYHA YaCTHMHA MALiEHTIB HE peary-
0Th Ha MeTWIdeHinar Ta amderaminm, sIKi 3a3BUYail TIpu-
3HAYaIOThCS SIK JIiKapChKi 3aCO0U ITepIIOYEProBOro BUOOPY
y nmiteit Ta mopocaux [27]. IToBimoMiIsiiiocst Ipo MEHIITY Bif
CTUMYJISTHTIB TepareBTUUHY €(PEeKTUBHICTH aTOMOKCETHHY,
ryaHdalnHy Ta KJIOHIAMHY, IepepaxoBaHy Ha 3arajibHy BU-
0ipky mauieHTiB i3 PAYT. Po3mip TepaneBTUYHOrO ehexTy
(SE) nns nikapcbkux 3aco0iB 3 amdeTaMiHOM 3a pe3yJib-
TaTaMu MeTaaHauidy crtaHoBuB ~1,0 (0,91—1,10), SMD

(cepenHst ctaHaapTHa pizHuus) > 0,9; MmetundeHinaty —
~0,78 (0,64—0,91), SMD 0,8-0,89; xmoniguHy — 0,58,
SMD 0,5-0,59; ryandanuny nposoHrosaHoi aii — ~0,5
(0,43-0,52), SMD 0,4-0,49.

Kpim ocHoBHux cumnromiB PAVI, mieBicTh dpapma-
KoTepartii 3a pe3yjibraTaMu KOHTPOJIbOBAHUX AOCTIIKEHb
OB’ SI3YIOTh 3 MOJIIMIIEHHSIM SIKOCTi XUTTS [28], 3HIKEH-
HSIM PU3UKY PO3BUTKY, MOJIMILIEHHSIM CUMIITOMIB KO-
MopOiaHoi nenpecii [29, 30], TpuBoxHUX posnaais [30].
HocnimkenHs1, mposeaeHe y 2012 poui cepen 25 656 ma-
uieHTiB i3 PAVYT 3i LlIBencbKoro HallioHaaIbHOTO PEricTpy,
MOPIBHSJIO KUTBKICTh CyIMMOCTEN 3a KpUMiHAJIbHI 37104K-
HU 3a TPUPIUHUI TIEpioj Ta BUSBUIO 3HAUHE 3HUKEHHS
PiBHS 3JIOYUMHHOCTI Y TUX, XTO TipuiiMaB jiku Big PIVT,
MMOPIiBHAHO 3 TUMU IAlLliEHTaMM, SIKi HE OTPUMYBaJIM JIi-
KyBaHHs [31].

MexaHi3Mu Iii JiKapchbKMX 3ac00iB IJIsT JIIKyBaHHS
PAYI — mepeBaxkHuil BIUIMB Ha HelipoTpaHCMicio goda-
MiHy 4YM HOpaJpeHaliHy — TOSICHIOIOTh 3HAUYIIi BiAMiH-
HOCTI B CIIEKTPax KJIiHIYHOI [ii JIIKapcbKMUX 3ac00iB, peKo-
MEHIOBaHUX s JikyBaHHs PAYT.

[TcuXoCcTUMYJISITOPY BIUIMBAIOTh Ha eMOLIHY cepy
yepe3 MpUrHideHHs JiMOiuHO1 cucteMu. Yum Bulow €
1032 JIiIKapChKOTO 3aCO0Y, TUM MEHIIOIO € aKTUBHICTb Y 11l
CHUCTEMi, 110 3 YaCOM 3YMOBJIIOE EMOIIiTHY TU3PETYJISILIIO,
MOSIBY O3HAK €EMOLIIITHOTO TPUTHIYEHHSI.

KoxxHuii m’aTril mamieHT 3 4ncia TUX, 110 IPUiMaoTh
MeTWwIdeHinaT uu amdeTaMiH, CKap>XXUThCS Ha IOYYTTSI
eMOIifHOTO MPUTYIUICHHSI, Ha Te, 1110 Ha TJIi Teparlii movy-
Bae ce0e 1mo30aBieHUM eMolliil aBTomaToM. Taki nmaiieHTu
no0pe GYHKILIOHYIOTh, CIIPABJISIIOTHCS 3 aKaIeMiYHUMU Ha-
BaHTaXXEHHSIMM, BOHU CJYXHSIHI, TTpOTe OaThKU CKapKaTh-
csl Ha Te, 1110 He 0avaTh MPOSIBIB KUTTS, eMOLI Y TUTUHU.
baTbku yacoM 3aHENOKOEHI TaKMM MOOIYHUM e(eKToM i
MIPUITHSIOTH JaBaTU IUTHHI JIikKK («Mu xouemo, 1106 Haira
IUTUHA iHOI IITpUKaja CeCTPy, 00 MU MOIJIM PO3THiBa-
THCs»; «Ham He TToTpibeH Oe3eMOoLiiHUI POOOT, SIKUi1 CH-
JIUTH 32 KOMIT' IOTEPOM>» ).

ManeHbKi 1031 CTUMYJISIHTIB 4aCOM TaKOX BUKJIMKA-
I0Th UM MOCWIIOIOTh CUMIITOMU JI€TIPECii, JpaTiBIUBICTb,
IJIAaKCUBICTh. 301JIbILIEHHS 103YBaHHsI a00 10IaTKOBE MPU-
3HAYEHHSI CEJIEKTUBHUX iHTi0ITOPiB 3BOPOTHOTO 3aXOILJIEH-
HSI CEPOTOHIHY YCYBA€ TaKi MopylleHHs HacTpoto [32].

ATOMOKCETUH € iHTiOITOPOM 3BOPOTHOIO 3aXOILJIEH-
HsT HopanpeHainy. Lleit mikapchKuii 3aciO He BIIMBA€E Ha
JTiMOIYHy cucTtemy. BiH akTuBYy€e mepenHIo IosSCHY KOpY Ta
JIOOHi 101 MO3KY, $SIKi 3a0€3MeuyIOTh BOJIbOBUI KOHTPOJIb
HaJ1 TTIOBEIiHKOIO i MOJIIMIITYIOTh BUKOHABYI (DYHKIIi1, 3MEH-
LIYIOTh IMITYJIbCUBHICTbh Ta KOMIYJIbCUBHICTb, MOJIIMIIYIOTh
00CECUBHI CUMIITOMH.

YHacninok HaBeneHUX OCOOJMBOCTEN MexaHi3My Ail
ATOMOKCETHH BIUTMBA€E HAa CUMIITOMY €MOIIiITHOI Au3pery-
JISILIT, TIOJIIITYE CUMIITOMU JIeTpecii Ta 00CeCUBHI CUMII-
TOMM i He J1a€ TOOIYHUX eeKTiB y BUTJISIII TPUTHIUYEHHS
€MOLIii.

ATOMOKCETHH TaKOX He MOCUITIOE TUKO3HY CUMITTOMA-
THKY, 1110 YaCTO CIIOCTEePIra€ThCs IPU 3aCTOCYBaHHI CTUMY-
JISTHTIB, SIKi TIOCUJIIOIOTH TPAHCMIiCilo TodaMiHy B ME30KOP-
TUKAJIBHUX CTPYKTYpax MO3KY.
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IlocuneHHs TpaHcMicii HopaapeHaaiHy MOXe IOy~
BaTu 00CECUBHI CUMITTOMU. AHTUIICTIPECAHT 3 BUPAXKEHOIO
HOpaJpeHepriyHow Ai€to (KJIoMinpaMiH) JoTernep BBaxa-
€ThCSI 30JI0TUM CTaHAAPTOM MpU papmakoTeparii odcecuB-
HO-KOMITYJILCUBHOTO po3nany [32].

Bimomo, mo B ipedpoHTaNbHii KOpi 0OMairb godami-
HOBHX TPaHCIIOPTEPiB, YHACIIIOK 40T0o godamiHepriyHa
aKTUBHICTbD y Lill TiJISTHII TOJOBHOTO MO3KY HiBEIIOEThCS
HU3bKOIO HOpaIpeHEepriuyHow HelipoTpaHcMmiciero. Yepes
iHriOyBaHHS TpaHCIIOPTEPiB HOpaapeHaliHy y npehpoH-
TaJIbHIM KOPi MOCUITIOETHCST HEMPOTPAHCMicCisi 000X MOHO-
aMiHiB (HopaapeHalliHy Ta fodaminy). BogHouac y nmpuie-
X siapax (nucleus accumbens) Manao HOpaapeHEPriYHUX
HEMPOHIB Ta TPAaHCMOPTEPIB, TOMY iX iHTiOyBaHHS He Cy-
MPOBO/IKYETHCSI TOCUJIEHHSIM HEHpOTpaHCMicil Hopaape-
HaJIiHy Ta nodaMiHy B Wil mimsgHii. Y manieHTiB i3 PAVYT,
1110 XapaKTepu3ylThCs HU3bKUM PiBHEM HEWPOTpaHCMi-
cii HopanpeHajiHy Ta fodaMiHy B IIpepOHTAIbHII KOpi,
aTOMOKCETHH, MOCUIIOIOUM TPAHCMICiI0 000X MOHOAMiHiB
y npedpoHTabHil KOpi, He MiABUIIYE HEHPOTPaHCMICitOo
MOHOaMiHiB y npujerjiomy sapi. BinnosinHo B aromoxce-
TUHY, Ha BiIMiHY BiJi CTUMYJISTHTIB, BIACYTHIill TTOTEHLia
dopMyBaHHS 3ayexxHocTi [32, 33].

OntumanbHi ctparerii hapmakoteparii PIYT 3HauHO1O
MipOIO Bi/Ipi3HSIIOTHCS TIPY Pi3HUX KIIHIYHUX (DEHOTUTIAX,
SIKi XapaKTepU3YIOThCS Pi3HUMM BapiaHTaMM KOMOPOiTHOC-
Ti 3 HEBPOJIOTIYHUMU Ta MICUXiYHUMMU po3nanamu [34—37].

OOroBOPIOIOTHCS OKPEMi TepaleBTUYHI CTpaTerii mpu
kaiHiyHuX deHorunax: 1) PAYT 6e3 cymyTHiX 3aXBopio-
BaHb, 2) PIAYT 3 Tukamu, 30KkpeMa Iipu po3iani Typerra,
3) PAVYT 3 tpuBoroio abo nenpeciero, 4) PV 3 arpeciero,
PIAYT npu 3a1eXHOCTI BiJl ICUXOAKTUBHUX PEYOBUH Ta aJl-
korojmo, 5) PIAYT npu Ginonsippomy posnani, 6) PAYT mpu
aytusmi, 7) PIIYT nipu momipHiit 4u TSOKKil po3yMOBiii Biji-
cranocti, 8) PAYT npu eninencii.

IIpu dpenorumi PAVYT 3 arpecieto ¢papmakosoriqyte Jii-
KyBaHHSI PEKOMEH/IYETHCS PO3MOYMHATH CTUMYJISTHTAMU.
Axino noninmyiorkes cumntomu PI YT, a arpecis 30epi-
Ta€TbCS YU MOCUITIOETHCS, 10 3aCTOCOBAHOTO JIiKapChKO-
ro 3aco0y 101al0Th MOBEIiHKOBE BTPyYaHHS, aTUIIOBUMA
AHTUIICUXOTUK (PUCIIEPUIOH, apUIIiIpa30J1), COJi JIiTio
yu Bajbpoart. [lcuxocouiaabHi METOAU JTiKyBaHHS, CIIPSI-
MOBaHi Ha 3HMXKEHHS arpeCUBHOI MOBEAiHKM, MalOTh J10-
BeJleHY TeparneBTUUHY e(heKTUBHICTb, TOMi K ePeKTH Ji-
KyBaHH# 0e3rocepeaabo cumntomiB P YT, komop6igHux
Iemnpeciii BupaxeHi momipHo [38]. SIk cBimuaTh pe3yabraTu
ony6aikoBaHoro y 2008 poli MeTaaHamizy, y JOCTiIKeH-
H$IX, 1110 3aCTOCOBYBAJM MOBEAIHKOBI BTpYYaHHS, Tepa-
MEBTUYHI e(eKTU OyIU BUIIUMU IMMOPIiBHSHO 3 TOCTiIXKEH-
HSIMU, Yy SIKMX 3aCTOCOBYBaJIMCSI CiMeliHi TepaneBTUYHI
BTpy4yaHHs. [loBeniHkoBa Teparmisi y OiTeil MOJOALIOrO
LIKIJILHOTO BiKy Oyja e(eKTUBHIILIOW, HiX Yy MiIIiTKIB.
HoTternep 30epiraeTbcst HEOOXIAHICTh Y MOAATBIIOMY PO3-
BUTKY €(DEeKTUBHUX aMOyJIaTOPHUX BTpY4YaHb IS iTEH 3
arpecUBHOIO Ta PYHHIBHOIO MOBEIiHKOI, OCOOJIUBO IS
nigniTkiB. [leBHY edeKTHMBHICTh 3a pe3yabTaTaMu 00-
CTeXXeHb Ha HEBEJIMKHUX BUOiIpKax JEeMOHCTPYIOTh apTTe-
parlisi, ipaMaTeparllisi, irpoBa Tepallisi 3 BAKOPUCTaHHSIM
KOMIT IOTE€PHUX irop.

CyuacHi TeparneBTMYHI cTpaTerii Mpu KOMOpPOiZHOCTI
PIIYI Ta TpuBOru AOoMycKamTh IMIPU3HAYEHHS SIK Mep-
moi JiHii Tepanii MmeTuJipeHimaTy abo aTOMOKCETUHY
[34—36, 40].

ATOMOKCETUH Mae TepeBary Haj ctumyasiHtamu. Criif
BpaxoByBaTH TOW (pakT, 1110 JIiKyBaHHS MpernapaTaMu Me-
TiideHinaty Ta amgeTaMiHy MOXe MOCUIIOBATH CUMIITOMU
nernpecii a00 BUKJIMKATH iX MOSIBY Y TMAlli€EHTIB, SIKi paHilie
He Mmanu femnpecii. HeoOxinHo MaTtu Ha yBa3i BUCOKY KO-
MOPOITHICTh CUMIITOMIB TPUBOTH Ta femnpecii [40].

K110 MOXJTMBO, KOTHITUBHO-TTOBEIiHKOBA Teparlis pe-
KOMEHIYETHCS ISl yCYHEHHS pe3uayalbHOI TPUBOTH Ta I10-
JineHHs GyHKIIioHATbHUX TTopylieHb. [1pu HegocTaTHii
e(eKTUBHOCTI MCUXOTEepareBTUYHUX BTpyYaHb PEKOMEH-
JIOBaHa J0aTKOBa Teparlisi CeJIEKTUBHUMU iHTiOiTOpaMu
3BOPOTHOTO 3aXOIUIEHHSI CEPOTOHIHY ((JIIOOKCETUHOM,
cepTpajiHoM, ecuTagornpamom) [40].

3rinHo 3 pe3yJbTaTaMM OITyOJiKOBAaHOI'O HEIIOAAaBHO
MeTaaHasi3y MOXJIMBE BUKOPUCTAHHS MYJIOKCETUHY Ta
IHIIUX iHTi0iTOPiB 3BOPOTHOTO 3aXOIMJEHHSI CEPOTOHIHY
Ta HopajapeHasiHy. JlyloKceTuH, BeHaaakCuH Ta MijHa-
LIMTIpaH MOXYTb ITPU3HAYATUCS [T JTIKyBaHHS (DEHOTUITIB
PIYT 3 TpuBOro Ta nernpeciero, mpu boMy I1i JIiKapchKi
3acobu no6pe nepeHocsAThes. Cxoxe, M0 MyJOKCETUH €
Oinpir epekTUBHUM y 3MeHIIeHHi cumnToMiB PIIVT. IIpe-
mapat Ounbin epexkTuBHMUE y miteit i3 PAYI Ta komop0Oin-
HOIO TPUBOTOI0 (pekoMeHaoBaHuit FDA 3 6-pigHOTO BiKY).
BennadakcuH epeKTUBHIIIMKI y XXiHOK, IPU CUMIITOMAaX
HEYBaXKHOCTI, a He TinepakTUBHOCTI [41].

HeoOxigHi momanblii 1OCHiIKeHHS 3 OiIbIIUMU BUOIp-
KaMH, sIKi I03BOJISITh JIiKapsiM OyTU BIIEBHEHUMMU B HaBeIe-
HUX T€paneBTUYHUX CTPATETisIX Mpu KoMopOigHocTi PAYT
3 TPMBOXXKHUMU PO3JIaJlaMU y TIALIIEHTIB Pi3HOTO BiKYy.

[Mpu denoruni PAYT 3 pekypeHTHOIO Aempeciero, K10
cuMnTOMU aerpecii Tsokdi, HixX PIIYI, pekoMeHayoTh 110-
YMHATH 3 JIIKyBaHHSI CUMIITOMIB aerpecii. SIK TepaneBTUIHi
aJIbTepHATUBU OOTOBOPIOIOTHCSI KOTHITUBHO-TIOBEIiHKOBA
Teparlis Ta Teparlis CeJIeKTUBHUMU iHTibiTopaMu cepoTo-
HiHY ((JIIOOKCETUHOM, CepTpaTiHOM, eCLUTAIONPAMOM).
Axuo PAVYT Ttsokumii, Hixx nenpecis, gikyBaHHs PIAYT pe-
KOMEHIYEThCS TOYMHATU pa30M i3 MOHITOPMHTOM Ta JIiKy-
BaHHSAM genpecii [34—36].

OnucaHo TaKOX MO3UTUBHUI TOCBiI KOMOIHOBaHOTO
3aCTOCYBaHHS aTOMOKCETUHY Ta METWI(hEHiJaTy B MEHILINX
mozax [32, 33].

Hiarnoiz PAYT, gk Oyio mokazaHo BUIIE, TEHETUYHO
ticHo nos’s13anuit 3 [ITCP [9]. O6uasa po3nanu 4acTo cy-
MPOBOIKYIOTbCSI CUMIITOMAaMM TPUBOTH, AEIpecii Ta Xpo-
HiuHOTO OoJItO [42, 43].

PanHs1 TpaBMaTu3allis y AiTed KOpeItoe 3 BULLUM PU-
31KoM po3BuTKy PIAYT y noganbiomy xkutti. CuMnroMu
PIAYT y nopocnux acouiitoBaHi 3 BUIIIUM PU3MKOM TICH-
xiyHoi TpaBmatu3ailii. Meraananiz PAYT ta I[ITCP noka-
3aB, 10 giarno3 PIYI OyB moB’s13aHuit i3 4OTUPUPA30BUM
301TBIIEHHSM PU3UKY PO3BUTKY TTOCTTPABMAaTUYHOTO CTpe-
coBoro posnany. | HaBmaku, TpaBMaTUYHI MEePeXUBaHHS,
SIKi 3aBEPIIYIOTHCS PO3BUTKOM MOCTTPAaBMAaTUYHOTO CTpe-
COBOI'0 poO3Jiady, IMOB’sI3aHi 3 IBOPA30BUM 30iJbIIIEHHIM
PU3UKY PO3BUTKY cyryTHboro PAYT [43].
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HasgBHi okpeMi MmoBinoMIeHHs Mpo Te, 110 aTOMOKCe-
TUH Moxe O0yTr KopucHUM Mipu jaikyBaHHi [TTCP, xpoHiu-
Horo 00JIbOBOTO po3Jaay Ta aenpecii y namieHTiB i3 PAYI.
BiH mMae nepeBary Haj CTUMYJISTHTaMU T1pu JiikyBaHHi PIIYT
i3 cMMIITOMaMU JIeTIpecii, 30KpemMa y Talli€HTIB, SIKi CTpax-
JAIOTh BiJl IICUXIYHOI TPaBMU, Yepe3 Te, IO JIIKyBaHHS IIpe-
naparamMu MeTuigeHigary Ta am@eraMiHy Ma€ OiLTbIIMA
PU3UK ITOCWIEHHSI CUMITOMIB Aerpecii [42, 43].

ITommpenicts BunaakiB komopoinHocti PAYT ta Ttu-
KO3HOI0 po3jaay KOJIWBAETLCS, 32 Pi3HUMU OlLIiHIOBaH-
Hsimu, Bix 30 no 50 % [44, 45]. TuKO3HI po3iaau MOXYThb
OyTH TPaH3UTOPHUMM, HACAaMIEpe/ y AiTei JOIIKITbHOTO
Ta MOJIOJIIOTO IIKIJIBHOTO BiKY, MOXXYTbh MaTH 3JI0SIKICHUI
nepeOir 3 MosiBoo MoJiiMOpMHUX, KOMOIHOBAHUX PYXOBUX
Ta BOKaJIbHUX, KOMITJIEKCHUX TUKiB TTpU cUHApoMi Typetra.
IIpu perorumi PAYT 3 THKO3HMM po3/1agoM 3i 3710SIKiCHUM
nepebiroMm HEBIACTUBUMHU € O0CECMBHO-KOMITYJILCUBHI
nopymeHHs. Cumnromu PAYT MoXyTh mominiryBaTucs y
MiUTITKOBOMY Ta JOPOCJIOMY Billi, IIPOTe TaKi JOPOCi MO-
2KyTh ITOTpeOyBaTH MOCTIHHOIO KJIiHIYHOI'O CITIOCTEPEXKEHHS
3a cumntromamu PIVT.

JlikyBanHs enoruny PAYT 3 THKO3HMMU po3nagamMu
CMUPAETHCS Ha TTOIEKYIM KOHTPABepCUBHI peKOMEeH 1allii 3
pi3HUM piBHEM HAyKOBOI JOKa30BOCTi.

30JIOTUM CTaHIAPTOM TIPU JIiKyBaHHI XPOHIYHUX
TUKO3HUX PO3JIaJliB BBAXAETHCS CMeEliaTbHO PO3PO-
OJIeHe KOMIUJIEKCHE TOBEIiHKOBE BTPYyUYaHHS JJISl TUKIB
(comprehensive behavioral intervention for tics, CBIT)
[46]. T1aLieHTH 3 THKO3HUMU pO3JIagaMu, SIKi OTPUMYIOTh
TaKy MOBEAiHKOBY Tepallilo, JyacTille, HiX Ti, XTO OTpu-
MYE iHIIIi BapiaHTH JIiKyBaHHSI, 30KpeMa ICUXOHaBYaHHSI
Ta MmiaTpuMytouy rncuxodapMakoTeparito, 1eMOHCTPYIOTh
3HVKEHY TSDKKICTh TUKIB MPU JOHTITYAUHAIBHUX TOCIi-
mxeHHs1x. CBIT Bkitouae TpeHiHTM YCYHEHHS 3BHUYOK,
TPEHIHTUM pesiakcallii Ta ¢GyHKIiIOHATILHUX BTPpyYaHb IS
MOMOJIAHHS CUTYaIild, SIKi IMATPUMYIOTh a00 ITOTipIIyIOTh
TUKO3HY cuMIITOMaTuKy [47]. KomIuiekcHe moBeniHKOBe
BTPYYaHHS JUIS TUKIB AESIKMMU €KCTIlepTaMu MPOTUCTaB-
JISIEThCS (hapMaKoTeparnii THKO3HUX po3aaaiB. € neski 10-
Kas3u Toro, 1o edektuBHicTs CBIT mist 3MeHILIEHHST TU-
KiB € Kpalllol0 y NMALIEHTIB, sIKi OHOYACHO HE MPUIMaIOTh
dapmakorepamit. Jocnimkenuss CBIT y miteit i mopocinx
MPOAEMOHCTPYBaAIN €(PEKTUBHICTB MPOTOKOJTY 3 8 CeaHCiB,
Xoua y BUTMaaKax, yCKJIaJHEHUX MTOraHUM YCBITOMJIEHHSM
THUKIiB, 3HUXXKEHOIO MOTUBALIIEIO 10 JIIKYBaHHS, OLIBII TSK-
KUMU TUKaMU ab0 BUPAXKEHOI CYMYyTHHOIO MATOJIOTIEIO,
Hali€HTU MOXYTh OTPUMMATH KOPUCTH Bi OijbII TpuBa-
Jloro Kypcy tepamnii. binbuiicts niteit Bikom Bix 9 pokiB
i Iopociux, SKi ImokKa3aJu IMoYaTKOBY MO3UTUBHY Tepa-
neBTnuHy Binnosigb Ha CBIT, 36epiratorh edekT Bif Ji-
KyBaHHS IoHaiiMeHIne 6 micsuib [47]. CBIT moxe 6ytu
ebeKTUBHUM JUISI iTel MOJIOIIE Bill 9 poKiB, Xo4a € Majio
NOKa3iB [IJ1s1 BU3HAYEHHS €(DEKTUBHOCTI Yy MiTeil 11i€l Bi-
KoBoi rpymnu [47].

MonmnpikoBaHa KOMIUIEKCHA ITOBEIiHKOBA TEPAITist TH-
kiB (MCBIT) po3po0bieHa 111 MOJIOAI 3 XpOHIYHUMU TH-
KO3HMMM pO3JIafaMu, CYITyTHIM po3aagoM Ie(illuTy yBaru
3 TiMepakTUBHICTIO i aCOLiMOBAaHUMU IICUXOCOLiaIbHUMU
posznanamu. JloBeaeHo, mo MCBIT He nocrynaerses CBIT

3a piBHEM TepaneBTUYHOTO BIJIMBY Ha TUKO3Hi po3jaau i
edexTuBHO noninurye cumnromu PIAYT [48].

TexacbkuMm anroput™moM (2006) [34] peKOMEeHIYEThCS
PO3TMOYMHATH JIIKYBaHHS 3a CTAHIAPTHUM aJITOPUTMOM Te-
pamii PIIYT npenapatamu MmetundeHigaty uu amdperaminy.
Kinpka KOHTpOIbOBAHUX JOCTIIKEHb OYJIM IIPUCBSIYCHI BU-
BUEHHIO €(PEKTUBHOCTI Ta IIEPEHOCUMOCTI MEAUKAMEHTO3-
HOTO JIiKyBaHHs y BUIIaAKaX MoABiliHOI AiarHocTuku PAYT
Ta TUKO3HOTO PO3Jiaay. ATOMOKCETHH ITOPiBHSIHO 3 Ij1ale0o
He MOCUJII0BAB TUKM i moJimniryBaB cumntoMu PAVT. Ilcu-
XOCTUMYJISITOPU MPOJEMOHCTPYBaIKN €(eKTUBHICTh MPU
JikyBaHHI PAYT Ta HU3bKMI pU3KMK YCKIIATHEHD Y BUTJISAI
MocuJIeHHs TUKiB. KiToHiguH, KoMOiHallii KITOHIAUHY 3 Me-
T eHinaToM, MeTrIdeHimarty 3 ryaHdanHOM 3 OiTBIII0I0
WMOBIPHICTIO, HIX TJ1a11€00, 3MEHIIIYBAJIM TSKKICTh TUKIB i
cumnromiB PIVT [49, 50].

VY pasi, SKIII0 TUKO3HA CUMIITOMATHKA HE PEIYKYEThCS
YU TIOCHITIOETHCS, IO CTUMYJISTHTIB PEKOMEHIYEThCS 10/1a-
BaTU aHTUIICUXOTUK APYroro (pUCIEepUIIOH, apUIlilmpasoll,
3UTPa3UI0H) ab0 MePIIOro MOKOMiHHS (raJonepuao, pe-
komeHnoBaHunii FDA nis nikyBaHHSI pe3UCTEHTHOTO TH-
KO3HOTO po3Jiamy).

[IpoTtsrom ocTaHHIX IeCSITUPIUb K JOJATKOBI 10 Tepa-
Ii1 CTUMYJISTHTaMM JIiKapchKi 3aco0u BUOOpY Oysu peko-
MEHIOBaHI HEMPOJIENITUKY (3UIIPa3UIOH, KBETialliH, CyIb-
IMpua, aMiCyabIipua), 0JJOKATOPU MPECUHANTUYHUX TPaH-
cnopTepiB godaminy (TeTpabeHa3uH, neiiTeTpabeHa3nH).
ATOMOKCEeTHH, TyaH(}allMH IIPOJOHTOBAHOI [ii Ta KJIOHIAWH
IPOJIOHTOBAHOI [ii PO3MISIAAIOTHCS SIK MepIla JiHis Tepartii
nipu peHoTuri PAYT 3 THKO3HUM pO3/1a10M 3i 3I0IKiICHUM
nepeb6irom [50].

[1pu xomopGinHocti PIAYI Ta GinonsipHoro posnamy
JIIKyBaHHSI PEKOMEH/IYETHCSI PO3MIOYMHATH 3 MEepIIoYepro-
BOTO MPU3HAYEHHSI CTabiIi3aTOPiB HACTPOIO (JIAMOTPUIIKM -
HY, BaJbIIpoaTiB Ta KBeTiaminy) [34, 51, 52]. JdocmimkeH-
Hs1 1100 e(heKTUBHOCTI Ta 0E3MEeYHOCTI 3aCTOCYBaHHS
JiKapchKux 3aco0iB o tepamnii PAYT y mauieHTiB 3 KO-
MOPOiITHUM OIMOISIPHUM PO3JIaloM HeuucleHHi. Pe3ynb-
Taty onyoJikoBaHoro y 2023 polli cuCTeMaTUYHOTO OTJISIAY
A. Pouchon 3i cniBaBTt. [52] cBiguaTh nmpo Te, 110 3aCTO-
cyBaHHsI MeTwIdeHinary 3i crabiizizaTopoM HacTPOIO ISt
nikyBaHHst PAYT y nauieHTiB 3 GiMojsspHUM pO3JIajioM €
Oe3neyHuM, He3HAYHO TiJBUIILYE PU3UKHU iHBepcii (asu,
3arOCTPEHHSI MaHiaKaJIbHOI CUMIITOMAaTUKU, TTOSIBU TICU-
XOTUYHUX CUMIITOMIB. Y BUIIanKax, KOJU CTUMYJISTHTH
Hee(eKTHBHI, a TaKOX Y BUITagKaX KOMOPOiZHOI TPUBOTH,
OIMO3UIIIHOTO PO3JIany MOBEIiHKM, TUKO3HOTO pO3Jamy
Ta po3ajiB, MOB’SI3aHUX i3 BXUBAHHSM MCUXOAKTUBHUX
PEYOBUH, aTOMOKCETUH Ma€ pO3TIsAaTUCs SIK AOliJbHA
ajbTepHaTUBa. Y pa3i HEKOHTPOJIbOBAHOTO MpUIiOMY Talli-
€HTaMU 3 OIMOJISIPHUM PO3JIaIOM aJIKOTOJIIO Ta HAPKOTHKIB
MpU BU3HAYCHHI aJITOPUTMY JTiKyBaHHSI PEKOMEHIIYETHCS
JIOATKOBO BPaxOBYBaTU MOCUJIEHHS a)eKTUBHUX CUMII-
toMmiB Ta PIIYT HanepenomHi peruauBy i TO# hakT, 110 Te-
pariiss aTOMOKCETMHOM Ma€ HIKYMI MMOTEHIIial IIpo0eM,
OB’ sI3aHMX i3 3aeXHicTIO [52—55].

PAVYT € ogHuM i3 HAUIOLIMPEHIIINX PO3JadiB HEUPO-
PO3BUTKY, SIKWI Ma€ MpsSMY Ta 3BOPOTHY KOMOPOIAHICTh 3
PAC. Y 21 % oci6 3 PAC moxuBa 1iarHOCTHKA IepBa3nB-
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HOTOo po3jiany po3BUTKY. Ocobu, y SIKMX 11i po3iaau € KO-
MOpPOITHUMM, JEMOHCTPYIOTH OifiblI 3HAYYIi MOPYLIEHHS
Mepieniiii Ta BAKOHABYMX (QYHKIIN (1edilluT colialbHOT
nepuerilii Ta eMOLiHOT KOTHillil, pO3yMiHHSI KOHTEKCTY
COlLliaIbHUX CUTYyalliil, ananTuBHOTO (DYHKIIIOHYBaHHS Ta
BUKOHABUYOTO KOHTPOJIIO), HiXK 0COOU 3 OTHUM JIUIIIE PO3-
nafgoMm [56]. B octaHHii1 OHOBJIEHI HACTAHOBI, OIyOJIiKO-
BaHiil y 2020 pori, moa0 ¢papMaKoJI0riYHOro JiKyBaHHS [i-
Tei i mopociux i3 Komopoinnumu PAYT i PAC 3a3HaueHo,
1110 CJIiJl 3aCTOCOBYBAaTU MOBLIbHY TUTpallil0 Ta HEBUCOKI
JI03U JiKapChKMX 3aC00iB, OCKiIbKU JIOAM 3 TAKUM KJIiHiu-
HUM (EHOTUIIOM OYJIM GiNIbII TOJIEPAHTHI 10 JiKyBaHHS Ta
OibII YyT/IMBI 10 MoOiYHUX edekTiB [57]. Haitbinbiu no-
Ka30BOIO BUAAETBCS Tepallis MeTI(peHiTzaToM, aTOMOK-
CETUHOM, JCSIKUMU aTUTIOBUMU aHTUTICUXOTUYHUMU TIpe-
mnapaTaMM Ta arOHicTaMH ajibda-2-agpeHopeLenTopis [58].
Bmsbko 60 % natieHTiB 3 PAC MOXyTb OTpUMaTH KOPUCTh
BiJl Tepariii CTUMYJISHTAMM Ta aTOMOKCETUHOM [58, 59].

PesynbraTt pociimkeHb 1IOA0 BUKOPUCTAHHS CEIeK-
TUBHMX iHTi0iTOPiB 3BOPOTHOrO 3aXOILJIEHHSI CEPOTOHIHY,
BeHsahakcuHy, OeH30/ia3eniHiB, cTabiii3aTopiB HACTPOIO
MPOTU MPOTU3AMATbHUX JIiKapchKKX 3aco0iB nipu PIAYI y
nauieHTiB 3 PAC cynepewinsi, K i 111010 TPULIUKITIYHUX
aHTUICTIPECAHTIB, iHTIOITOPIB XOJiHecTepa3u Ta 6J10KaTo-
piB NMDA-peuenTopiB. BukopuctaHHsI IMX JliKapChbKUX
3aco0iB IIpU TillepakTUBHOCTI y nmanieHTiB 3 PAC Hapasi He
pekoMmeHaoBaHe [60].

I1pu xomopOGinHocti PIAYI Ta eminernciii TepaneBTUYHI
CTparTerii CKepoBaHi Ha MepIIOYeProBe JOCSTHEHHSI KOHT-
POJIIO HAJl HarmaaaMu, Io-apyre, Ha ONTUMi3allilo IIPOTUelTi-
JIENTUYHOI Tepallii, sKa MoxKe MOCUIIOBATH TiMepKiHETUUHY
cuMIIroMaTuky. Teparlito CTUMYJISTHTAMU, aTOMOKCETUHOM,
anbda-aroHictaMy peKOMEHIyEThCSI TIOYMHATH TTICIS cTa-
Oinizarii mporuenisienTuyHoOi Tepartii. JlaMoTpuIKUH y na-
LIEHTIB 3 emiJenciaMy He Jiuiile eeKTUBHUI TIPU Pi3HUX
THUITaX HaIladiB, ajie 1 MOJIIIIIYE TilepKiHeTUIHY CUMIITO-
MaTuky [61, 62]. ®enobapbiTan HaltuacTille 3 IPOTUEITi-
JICNTUYHUX JIIKapChbKUX 3ac00iB arpaBye cumnTomu PV,
KornituBHi mo6iyHi edpexkTn KapbamasemniHy 0COOJMBO
3Hauylli y AiTeil 3 pO3yMOBOIO BiACTAJIICTIO, CrielM(iuHu-
MM 3aTPUMKaMU PO3BUTKY WIKUIBHUX HABUYOK, TOPYILIEH-
HSIMM KOHIICHTpaUiiiHOT (PYHKIIIT yBaru, y JITHIX JIOnei 3
neMeHIisiMu. Toripamat, HacaMrepe Mpy MBUAKINA TUTpa-
1ii 103, Moxe nocwitoBatu cumnrtomu PIYT. Bansnpoarn
MOXYTb SIK TTOMipHO nocuatoBaTu cumntomu PAYT (He-
YBaXKHICTh, BUCHAXIIMBICTD yBaru), TaK i BUKJIMKATH PEIyK-
1IiI0 TiMepaKTUBHOCTI, iMITYIbCUBHOCTI, APATiBIMUBOCTI IIpU
OIMOJISIpHiN eMOoIiifHIi au3peryssuii. JlaHi 111010 BILIMBY
Ha cumntomatuky PIAYI neBeTupaueramy cynepeusinsi,
MPOTE BIUIMB LIbOTO JIIKAPCHKOT0 3aC00y Ha CUMIITOMATUKY
PAYI MeHiwmit, HiX y ToIipamary.

BUCHOBKMU

JlikapchKi 3acO0M-CTUMYJISTHTU Ta JIiKapchbKi 3acO0u-
HECTUMYJISTHTH JIOBEJIM CBOIO €(PEKTUBHICTD ITpH Pi3HUX (he-
notunax PIAYT (BapianTax KoMOpOiZHOCTI 3 iHITUMU TICH-~
XiYHMMHM Ta HEBPOJIOTIUHUMU pO3JagaMHu). Y3araJbHIOIUN
pe3yabTaTh YHUCIEHHUX MOCTiIKEHb aTOMOKCETUHY TPU
PA VI, MoxxHa KOHCTaTyBaTH, 1110 LIeil Ipenapar, sIK i CTU-

MYJISHTH, TIepeBepIIYE I1ale0o B MOMIMIIEHHI CUMIITOMIB
PIVYT 1ripu oLiH1Ii 3 BAKOPUCTAHHSIM Pi3HUX iHCTPYMEHTIB.
KinbkicTb miTeit, sKnx HE0OXiqHO MPOJIIKYBAaTH IS BilMO-
BiZi Ha Tepalriio Ta 3ao0iraHHsST PeUANBY, TOOTO ITOKA3-
Huku NNT cranosnsts 3,43 (95% 11 2,79—4,45) ta 10,30
(95% A1 5,89—40,62) BignosimHo.

Tsexxicts cumnTomiB PAYT Kopentoe 3 OiIbIIMM iX o-
JIIIIEeHHSIM IIpU JIiIKyBaHHI aTOMOKCETUHOM, TOJi SIK 40-
JIOBiYa CcTaTh, KOMOPOiAHICTh 3 OMO3ULIITHO-BUKINYHUM
po3/1anoM Ta MepeBakaHHs B KJiHiyHOMY ¢deHoTumni PIAYT
CHUMIITOMIB TillepaKTUBHOCTI/iMITyJIb,CUBHOCTI ITOB’sI3aHi 3
MEHIIMM MOJiNueHHsIM cuMnToMiB PIVT.

Haiiuacrimmumu HebGaxkaHUMM SIBUILIAMU TIpU Tepartii
ATOMOKCETUHOM € HIJTYHKOBO-KUIIKOBI pO3Jiafin Ta Mo-
pymeHHs cHy. KilbKicTh mami€HTiB, IKMX IMTOTPIOHO MIPO-
JIIKyBaTH [IJII PeECTpallil ITIeBHOTO OYiKyBaHOTO ITOOIYHOTO
edexty (NNH), cranoButs 8,81 mis nymotu, 22,48 mis
00JII0 B KUBOTI, 29,96 151 61roBaHHs, 49,38 1Tt nUCHerncii,
19,41 ansg connuBocTi. Mosnoauit Bik Ta BUpaXeHi MposiBU
rinepakTUBHOCTI/iMITyJIbCUBHOCTI MOB’sI3aHi 3 GiJbIIOI0
KiJIbKiCTIO HEOaXkaHUX SIBUILL IPU Tepariii aTOMOKCETUHOM,
tori sk peHotun PIAYI 3 mepeBakaHHSIM CUMIITOMIB He-
YBaXKHOCTI KOPEJIOE 3 MEHIIOI0 KiJIbKiCTI0O HebaXkKaHMX
SIBUIIL.

ATOMOKCETHH € Ji€BUM JIIKApCHKIM 3aCO00M i He JIAIIIe
noaininrye cumirromu PIVT, aze i Bimirpae ponib y TiKyBaH-
Hi MalLi€HTIB 3 KOMOPOiAHOIO OEIpeci€lo Ta TPUBOIOIO.
HasBHicTh KOMOPOiTHOIO TPUBOXKHOIO PO3JIaay ab0 peKy-
PEHTHOI Aerpecii He BIUIMBAE Ha €(DeKTUBHICTh Ta MOOIYHI
e(ekTr aTOMOKCETHHY.

Konduikr intepecis. He 3asBieHuii.
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Attention-deficit/hyperactivity disorder: clinical phenotypes, polymorphism of life-course manifestations,
and therapeutic strategies

Abstract. Attention-deficit/hyperactivity disorder (ADHD) is
a common neurobehavioral disorder that manifests in childhood
and persists into adulthood. The prevalence of ADHD (USA/
worldwide) in children and adolescents is 9.5/5.29 %, in adults —
4.4/2.5 %. The disorder has strong genetic correlations with numer-
ous mental disorders and neurological diseases, in particular with
post-traumatic stress disorder, addiction to cannabis, cocaine, re-
current and bipolar affective disorders, behavioral disorders, which
is the biological basis of its clinical polymorbidity. Symptoms of
ADHD overlap with other clinical manifestations of neurodevelop-
mental disorders (symptoms of autistic spectrum disorders, speech
disorders, movement disorders, dyslexia, cognitive impairment),
forming a polymorphic spectrum of pervasive developmental vari-
ants. Psychostimulants have been the standard of ADHD treatment
for over 50 years. In 2002, atomoxetine became the first nonstimu-

lant medication approved by the Food and Drug Administration
for the treatment of ADHD, first in children and later in adult pa-
tients. Stimulant and nonstimulant medications have been shown
to be effective in different phenotypes of ADHD (comorbidity with
other mental and neurological disorders). In case of comorbidity of
ADHD with anxiety, tics, atomoxetine has an advantage over stimu-
lants and, together with alpha-2-adrenergic receptor agonists, can
be recommended as the first drug. The presence of comorbid anxi-
ety disorder or recurrent depression does not impact the efficacy
and side effects of atomoxetine. Thus, atomoxetine is an effective
drug and not only improves the symptoms of ADHD, but also plays
a certain role in the treatment of patients with comorbid depression
and anxiety.

Keywords: attention-deficit/hyperactivity disorder; genetic polymor-
phism; clinical polymorphism; methylphenidate; atomoxetine
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MiarocTpa NAPAHEONAACTUYHA HEUPONATid
9K OAHA 3 OPM «KAQACUYHOTO»
NAPAHEONAOCTUYHOIO CUHAPOMY
(OrAsIA AiTEPATYPU)

Pesrome. YV cmammi nposederno oeas0 npobaemu napaneonsacmuunux HepOAOIUHUX CUHOPOMIE 3 aKleH-
mom Ha napaneonaacmuuHy nideocmpy Heiiponamiro. Haeedeno kainiuni nposieu, diaenocmuuni kKpumepii
PNS-Care Score 2021, pexomendosani memoou 06CmexncenHs ma AiKy8aHHs NAPAHEONAACMUUHUX CEHCOPHUX
Heliponamiil. AkmyaavHicmb yici cmammi 3yM08AeHA 3a2ANbHUM 3POCMAHHAM V NONYAAUII OHKO0A02IMHUX 3a-
X80pHO6aHb Ma, 8i0N0GIOHO, 30iNbUIEHHAM YACMOMU NAPAHEONAACMUYHUX CUHOPOMIG. 36axcaiouu Ha me, Wo
napaneonaacmuyHi CUHOPOMU MOJCYMb GUHUKHYMU Ha 0Y0b-AKOMY emani OHKO0A02IYH020 3aX80PHOBAHHS,
AK npu 8xce 0iaeHOCMOBAHOMY DAKy, MaK [ npu QOKAIHIYHUX opMax, w0 nepedyoms GUSEAEHHI0 OCHOBHO-
20 pakKy, 0enso yiei memu € KOPUCHUM 045 PAHHbOI 0iaeHOCMUKU Ma NOAINUIEeHHS Pe3yabmamie NiKy8aHHs.
Kiio4oBi ¢ioBa: napaneonsacmuunuii neéponoeiunuii cunopom; nideocmpa cencopra Hellponamis; Heepoao2iumi
eHomunu UCOK020 PU3UKY; GHMUMING BUCOKO20 PUBUKY; 024150

Bctyn

IlapaHeonygacTUYHUIL HEBPOJOTIiYHUM CUHIAPOM
(ITHC) — ue HeBpoJIOTiUHI po3yiaau, 1110 BUHUKAIOTh
BHACJIOK HEMPSIMOTO iMyHOOIOCEPEeIKOBAHOIO ypa-
JKeHHSI HEPBOBOI CUCTEMU TIPU OHKOJIOTIYHOMY TIPOIIECi,
IO TMiATBEePKYETHCSI YACTOK HASBHICTIO crielu(piuHUX
aHTUHelpoHabHUX aHTUTIN [1]. [TapaHeoruiacTuyHi He-
BPOJIOTiYHI CMHAPOMHU MOXYTh BpaXkaTu OyIb-sIKy Jac-
TUHY HEPBOBOI CUCTEMU, BKJIIOUHO 3 HEPBOBO-M’SI30BUM
cuHamncoM i M’s3amu [2—4]. He3Baxkaiouu Ha Te, IO
ITHC 3ycTpivaoThCcs piAKo Ta BUHUMKAIOTh MEHIIIEe HiX y
1 % nauieHTIB 3 pakoM [5], KOXeH JIlikap MOBUMHEH OyTU
00i3HAaHMM 1100 TaKMX 3aXBOPIOBaHb, OCKIJILKM MMO-
BipHO, 1110 peasbHa 3axBopioBaHicTh Ha [THC Hacnpasai
HEIOOLTHIOEThCS.

Y 2021 p. Oyno ony61iKOBaHO OCTaHHI OHOBJICHI Mi-
arHOCTMYHI KpUTepii mapaHeoNJIaCTUYHUX CUHIPOMIB
[1], BinmOBimHO A0 SIKMX OYJI0 3aMiHEHO TePMiH «KJa-

CUYHI MapaHeOoMJaCTUYHI CUHIAPOMU» Ha «(HEHOTUIU
BUCOKOTO PU3UKY» OO0 PaKy, TEPMiH «OHKOHEBPAIb-
Hi aHTUTiNa» OyJIO 3aMiHEHO Ha «aHTUTiJIa BUCOKOTO
pusuky» (> 70 % moB’s13aHi 3 paKOM) Ta «IIPOMiXKHOTO
pusuky» (30—70 % nos’s13aHi 3 pakom) [6]. Byio po3s-
pobneHo kIiHiuHY cucTtemy ouinku PNS-Care Score
IS TOJIINIIeHHd KJiHiuHoi miarHoctuku ITHC, mo
BKJIIOUAE OILIIHKY (DeHOTUILY, TUILYy aHTUTLJI, HASIBHICTh
a0o BiACYTHiCTb paKy Ta yac CIIOCTEepPEXXKEeHHs 3a malli-
eHToM [1]. Komiciero Oyjo0 BCTaHOBJIEHO, 110 HMEPIIUM
KPOKOM Yy MiIXO/Ji 10 MapaHeorIacTUYHUX PO3JaliB €
HEOoOXiTHICTh BUBHAUYUTH, Y1 BiAMOBITa€E CUHAPOM KPU-
tepissm [THC micist BUK/IIOUEHHS iHIIUX aJbTepHaTUB-
HUX TIPUYUH, TOOTO Tepil 3a BCe HEOOXiHO peTebHO
00CTEeXUTHU MalliEHTa Ta BUKJIIOUUTH TIpSIME ypaxkKeHHs
HEPBOBOI CUCTEMU BHACJIJOK METaCTa3yBaHHS UM Tep-
BUHHOTO YpaXK€HHSI pakKoM, a TaKOX HeMpsMe YIIKO-
IXKEHHS BHACIIZOK KoaryJomnaTiii, HeipOTOKCUYHOCTI
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npenapariB (ocobsuBO XiMioTepamnii Ta iH.), MmeTabo-
JiYHUX MpobaeM (aediuut Bitaminy B ,, Lykposuii nia-
Oert Ta iH.) [2, 7]. BcTaHOBIIeHI AiarHOCTUYHI KpUTEpii
CTIIPUSIOTH SIK CBOEYACHIH NiarHOCTHUIII, TaK i yHUKHEH-
HIO TiMepaiarHOCTUKU Ta HEMOTPiOHOTO JiKyBaHHS.
Huxye HaBeneHO 3alpOIIOHOBAHY KOMICi€I0 KIiHIUYHY
cucteMmy oninku PNS-Care Score (tab6x. 1, agantoBa-
Ho 3 Updated Diagnostic Criteria for Paraneoplastic
Neurologic Syndromes 2021 [1]).

Tabnnuys 1. PNS-Care Score

PNS-Care Score Banun
KniHi4HM piBeHb:
1. deHOTMN BUCOKOr0 pU3unKy 3
2. ®eHOoTMM NPOMIXHOIro PU3NKY 2
3. deHoTUN, WO eniaemioNoriyHo He acoLiio- 0
€TbCS 3 PakoMm
NabopaTopHUIA piBEHb:
1. AHTUTINA BUCOKOrO PU3NKy 3
2. AHTUTINA NPOMIXHOIO PU3NKY 2
3. AHTUTINA HU3BbKOrO PU3KNKY 0

Pak:

1. 3HalhpeHuin, BignoeigHO [o deHoTUny Ta
aHTUTIN, Y HEe BigMNOBIOHUN, ane BUSABIEHO 4
E€KCMPECIt0 aHTUreHy

2. He 3HangeHuin (41 He BignoBigHWI), ane Mn- 1
HYJI0 MEHLLIE HiXX 2 POKN

3. He 3HaiaeHn Ta MUHYNO BinbLue HixX 2 pOKn 0

3aranbHa KinbkicTb 6anis:

BinnmosinHo no ouinku PNS-Care Score 3 ypaxyBaHHSIM
3arajibHoiI KiibkocTi 0aiB, niarno3 [THC Bu3HavaeTbed SIK:
BiporigHuMii, gKino 6ai > 8, iMOBipHUIA, gKIIo 6—7 OaiB,
MOXJIMBUI, K110 4—5 OaiiB. JliarHO3 He OLIIHIOETHCS SIK
napaHeoIIaCTUYHUI CUHAPOM, SIKIIo 6an < 3 [1].

TaknMm ynmHOM, BcTaHoBJeHH miarHo3y [THC y 6inb-
LIOCTi BUIAAKIB BUMAarae HassBHOCTI aHTUTiJI BUCOKOTO
a0bo0 cepeIHbOTO PU3UKY Ta (PEHOTUTTIB BUCOKOTO Ta MPO-
MiXXHOTO pu3uKy. 10 PeHOTHUIIiB BUCOKOTO pU3UKY [1, 6]
HaJlexXaTb eHIedaToOMI€ENiT, JiMOIYHNN eHledaiT, Mo-
304KOBUIA CUHAPOM, 110 HIBUIKO MPOTPECYE, ONMCOKIIO-
HYC-MiOKJIOHYC, CEHCOpHa HelipoImaris, MiaCTeHIYHUI
cunapom Jlambepra — ItoHa. Po3mizHaBaHHSI OCTaHHIX
TIOBUHHO CIIOHYKaTH JIiKapsl 10 MOLIYKY OCHOBHOTO PaKy,
IKWii € puunHoro BUHUKHeHHs maHoro [THC. /1o de-
HOTUTIIB IMMPOMIiKHOTO PU3UKY HajiexXaTh eHiledanit (Bis-
MiHHU Bijl 4iTKO BUBHAYEHOTO JIiMOiuHOTO eHIledaity),
cuHapoM MopBaHa, i30JibOBaHA Mi€JloTaTist, CUHIPOM
PUTIIHOI JIOAWMHU, MapaHeoIJIaCTUYHA TOJIipaguKy0-
Heliponaris [1].

Ilinroctpa cencopna Heiiponarisa (IICH) e npeacras-
HUKOM (peHOTUITy BUCOKOro pu3uky cepen [THC, sgka Bu-
HUKA€ BHACJIIOK ypaXkeHHsI CEHCOPHUX HEUPOHIB 3aaHiX
YYTJIMBUX CIIMHHOMO3KOBUX KOPIHIIIB Ta TPOSIBISIETHCS
ceHcopHUM nedinutoM [1]. Y pinkicHUX BUNagKax g0JaT-
KOBO B TTPOIIEC MOXYTh 3aJlydaTUCs] MOTOPHi BOJIOKHA Tie-

pudepruIHUX HEPBIB, TIPU 1IbOMY MOXYTb CIIOCTEpiraTucs
CEHCOMOTOPHI nostiHelpomnatii [8]. yxke piako y mali€eHTiB
CIOCTEPIraroThes AeMi€liHi3yI0ui, BereTaTUBHI Heliporarii
Ta ypaxkeHHSI OKpeMUX HepBiB uM cruieTeHs [8]. [Ipu oMy
Yy XBOPUX Ha paK PO3BUTOK Helporariii, sIKi BilNoBigaloTh
kputepiam cuHapomy liena — bappe abo XpoHiuHOi 3a-
MaJIbHOI AeMi€iHi3yI04Ool MoTiHeponarTii, He CJIil BBaxXKaTu
MapaHeoTUIaCTUYHUM, SIKIIIO HE BUSIBJIEGHO aHTUTIJIa BUCO-
KOTo pu3uKy [1].

st mapaHeorJIacTUYHOI CEeHCOPHOI HelponaTii Xa-
pPaKTEpPHUM € TOCTPUIT 200 MiArOCTPHUIA TOYATOK 3 OLIIHKOIO
3a mKaynow Penkina > 3 6anu (tabi. 2, agantoBaHo 3 [9])
3a < 12 TUKHIB IMPOTpecyBaHHs HepoIaTii, BUPaXKeHOIO
aCUMETpPIi€I0 CUMIITOMIB Ha ITOYATKy 3aXBOPIOBAaHHSI, 3 PO3-
BUTKOM aTakcii, BTpatu 4ymiuBocTi [10—13]. OcHoBHUMU
MOYAaTKOBUMMU CKapramu € Oiib i ImapecTtesii 3 acuMeTpuy-
HUM PO3IO/IIJIOM, CITOYATKY B IPOIIEC 3a1y4aroThCsl BEPXHi
KiHLiBKU. [Ti3Hile 6i1b 3MiHIOETHCSI OHIMIHHSIM, aTaKCi€l0
KiHIIiBOK, TICEBI0ATETOTUYHUMU pyxamu Kucreid. [Tpu He-
BPOJIOTIYHOMY OTJISIIi TAKMX TMALI€EHTIB BiI3HAYAETHCS 3HU -
JKEHHS UM BiICYTHICTh TTTMOOKUX CYXOXKMIKOBUX peIIeKciB
1 BCiX BUIIB YyTJIUBOCTI 3 MepeBakaHHSIM BTpaTU INIMOOKOI
YyTJIUBOCTI [2].

Y 2009 poui gocninHukamu J.P. Camdessanch Ta
CIiBaBT. OyJ10 po3p00JIEHO MOJEeIb OLiIHKK MMOBipHOC-
Ti BuHUKHeHHs [TCH y manienTa (Ta6a. 3, agantoBaHO
3 [10]).

[ICH HeoOxinHO nudepeHIlitoBaTh 3 OiJIbII Yac-
TUMU TIPUYMHAMU PO3BUTKY CEHCOPHOI Helipomarii: 3
XPOHIUHOIO iiOTTaTUYHOI aKCOHaJIbHOI MOJiHEHpOo-
natiero (3a3Buyail 6e300JicHA, 3 TOYAaTKOM Y HUXKHIX
KiHmiBkax), cuaapomom Illerpena (Mae migroctpuit
a0o mporpecyrounii nepedir, CmocTepiraloTbCss CUMII-
TOMU CYXOIro OKa, CyXiCTb CJIM30BHX O0OJIOHOK, MO3M-
TuBHI aHTU-SSA/SSB aHTUTINA), IHIIMMU aBTOIMYH-
HUMMU TOJiHelponaTiaMu (Hanpukiam, Mpy 1ediakii
YU aBTOIMYHHOMY TeraTuTi) Ta MojiHeliponarieio, 110
BMHUKAE BHACJIAOK TOKCUYHOI Ail HUCIUIATUHY (3a-
3BMYAil TOJIiHEHpoTaTisi pO3BUBAETHCS Yepe3 Micslb
rmicJisi mpuiiomMy Tperapary, a il TSXKKICTb MpsSMO Tpo-
MMOPLIAHO KOPEIIE 3 HOro MO3YBaHHSIM) Ta iHIIMX
ImpernapariB, SK-OT iHTiOITOpU KOHTPOJBbHUX TOYOK,
nmakJjitakces, moleTakcesa, ajlkamxoigum O0apBiHKY [§].
ITicnsg BuUKIIIOUEHHS BCiX aJibTepHATMBHUX JiaTHO3iB Ta
NPpUYMH HalKpallluM CIIocCOO0OM IiarHOCTUKMU IapaHeo-
IUIACTUYHOT'O HEBPOJIOTIYHOTO CUHAPOMY € BUSIBJICHHS
OJTHOTO 3 aHTUTIJI BUCOKOTO PU3UKY B CUPOBATIII KPOBi
natienTa [1]. OkpiM TOro, OCKiJIbKM KOXHE aHTUTIJIO
MoB’si3aHe 3 0OMEXEHNUM CIIEKTPOM PaKOBUX 3aXBOPIO-
BaHb, BU3HAUYEHHS aHTUTIJ MOXe MiIBECTU KJiHIMCTa
10 HAMpSIMKY TOIIYKY OCHOBHOI MyXJIWHU, HaBiTh Ha
cTaii, KoJM BOHA HE € KJIiHIYHO IBHOIO, TOOTO ineHTH-
¢ikalig QMX aHTUTLI 3HAUHO PO3IIMPIOE MOXJIUBICTh
PaHHBOI MiarHOCTUKU OCHOBHOrO paky. lle BaxiuBuit
MOMEHT, OCKIJIbKM Ha ChOTOJHi HalKpallluM CIIOCO-
6oMm crabimizanii [THC € nikyBaHHSI OCHOBHOI'O OHKO-
JIOTIYHOTO 3aXBOPIOBAHHSI B HAWKOPOTII TepMiHU [2].
Haii6inpm cneuudivnumu antutinamu aias [TCH e
TaKi aHTUTiIa BUCOKOTO pusuky, sik: Hu, CV2/CPMP5
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i Amphiphysin antibodies [14—16], a TakoX cepea HO-
BUX Ta YaCTKOBO OXapaKTePU30BaHUX aHTUTIJI BUile-
Hi ANNA-3 [17]. BaratbMa KJIiHIYHUMM TOCTiIXKEH-
HIMU IIATBEPIKEHO acOIiaTUBHMI 3B’SI30K IEBHUX
TUTIIB NMapaHeOIUIaCTUYHUX aHTUTIJ 3 TIEBHUMU THUIaA-
mu paky [14—20]. 3okpema, antutiia Hu (ANNA-1)
HajeXaThb 10 BUCOKOPU3UKOBUX, Y 85 % BUTAAKIB aco-
HifioBaHi 3 pakoM, HaliyacTillle BUSBISIOTHCS Y Malli-
€HTIiB 3 ApiOHOKIITMHHUM pakoM jaereHb (HAPJI) [14].
Antutina CV2/CPMPS5 HanexaTb 10 BUCOKOPU3UKO-
BUX, y > 80 % acoriifoBaHi 3 pakoMm, HalyacTilie BuU-
SIBJISIIOThC y natieHTiB 3 [1PJI Ta Tumomoto [15, 18, 19].
AHTHUTIIa amphiphysin HajeXaTh 10 BUCOKOPU3UKOBUX,
y 80 % acoliiioBaHi 3 paKOM, HalyacTillle BUSBJISIIOTHCS
y namienTiB 3 JIPJI Ta pakom MonouHoi 3ano3u [16, 20].
AnTtutina ANNA-3 HamexaTb 10 BUCOKOPU3UKOBUX, Y
80 % acouiitoBaHi 3 pakoM, HaliuacTillle BUSBJISIOTHCS
y mauientiB 3 A PJI [17]. TakuMm yuHOM, MOXHa OilTH
BUCHOBKY, 110 y KJIiHiYHi/l MpaKTUlli BU3HAUYEHHS CIIe-
HUGpiYHUX TapaHeoNIaCTUUHUX aHTUTIJI Ma€e BaxXKJIMBe

3HAYEHHS /ISl MOXJIMBOCTI BUSIBJIEHHS Ta JlOKali3allii
MEPBUHHOTO MYXJIMHHOTO MPOILIECY, OCKUJIBKU s MEB-
Horo deHotuly, Hanmpukiaaa [ICH, HagBHiICTE ogHOTO
aHTUTIJIa BKa3y€ Ha MMOBipHICTh HAsSIBHOCTI IYXJIMHU
Ta CIPSIMOBYE MOIIYK KJIiHIiIIMCTA Y BiITIOBiIHE PYCIIO.

Enexrponeiipomiorpagis (EHMI) € xopucHoro njs
BCTaHOBJICHHSI TUITYy HelpoIarii (IeMi€eJliHi3youa 4u aKkco-
HaJIbHA), BU3HAYEHHSI CUMETPUYHOCTI MPOLIECY Ta 3ajlyye-
HOCTI IO MPOIIECY OKPEMUX HEPBIB, MPU LIbOMY XapaKTePHUM
115t [TCH € 3HauHe 3a/TydeHHS B ITaTOJIOTIYHUIA ITPOLIEC CEH-
COPHUX BOJIOKOH 3 BiZICYTHIMU MTOTEHIliaJlaMU JTil CCHCOPHUX
HepBiB (S-BiANOBIiAi) MpUHAMHI B OZTHOMY 3 OCTIKyBaHUX
HepsiB [10]. [Tpu oMy eKcIiepT peKOMEeHIYIOTh BCTAHOB-
JIIOBATHU JiarHO3 «KJIACUYHOI» CEHCOPHOI Heilpomarii, SIKIIOo
BUKOHYIOThCA KiiHiuHi Ta EHMI -kputepii, onucani Buiiie,
HaBITb SIKILIO CIIOCTEPIraeThcsl HE3HAUHE YPAXKEHHS PYXOBUX
HEepBiB a00 iHIIMX AUISTHOK HEPBOBOI CUCTEMU, BUSIBJICHE ITifl
yac KIiHIYHKUX a00 MapakIiHiYHMX 00CTeXEHb [6].

[Ipy mochigXeHHi CMMHHOMO3KOBOI PiAMHMU Yy Ta-
LIE€HTIB 3 MapaHeOIIaCTUYHOIO CEHCOPHOIO Helpo-

Tabnunuys 2. MogungikoBaHa wkana PeHkiHa

OuiHka CumnTomMum

0 BigcyTHicTb cMMnTOMIB

1 BiocyTHE cyTTEBE NMOPYLUEHHS XUTTELIANBHOCTI, HE3BAXAKUM HA HASIBHICTb CUMMTOMIB XBOPOOU, NaujieHT
3aTeH CaMOCTINHO BUKOHYBaTW 3BUYaHi MOBCAKAEHHI 000B’A3kW | OyAeHHY aKTUBHICTb

2 Jlerke NoOpyLUEHHS XUTTEOIANLHOCTI, NALIEHT HEe 30aTeH BUKOHYBaTK nonepeaHi 060B’A3ku, ane crpaBns-
€TbCs 3 06CNYyroByBaHHAM 0COBUCTMX NOTPed 6e3 CTOPOHHbLOT AONOMOr

3 MomipHe NopyLLeHHS XUTTEAIAIbHOCTI, NauieHT NoTpebye Oeskoi CTOPOHHBLOI AonomMoru, ane 36epirae
3[aTHICTb CaMOCTIliHO X0aMUTN 63 CTOPOHHbLOT AOMNOMOrM

4 MoMipHO-TSIKKE MOPYLLIEHHS XUTTEAIANIbHOCTI, NALEHT HE MOXe CaMOCTIHO XoANTN 6e3 CTOPOHHbLOI A40-
MOMOTM i CAaMOCTINHO 3a10BOJILHATN 0COOUCTI dizionorivyHi noTpebu

5 TsKKE NOPYLLUEHHS XUTTELIAbHOCTI, MPUKYTICTb A0 NidXKKa, HETPMMAaHHS Kany Ta cedi, noTpebye NocTiliHOoro
MeaNYHOro aornsany Tayearu

6 CmepTb NaujeHTa

Tabnuys 3. OyiHka FiMOBIPHOCTI NnapaHeon1acTU4HOi CeHCOPHOIT Helponarii y nauieHTa

A. Y nauieHTa 3 KJliHIYHO YUCTOI0 CEHCOPHOIO0 HeliponarTielo aiarHo3 NMNCH BBaXXaeTbCA MOXJIMBUM, SIKLLLO OLLiH-

Ka > 6,5 6ana

KpuTtepii Tak Banu
1. ATakcisi HUXKHiIX 200 BEPXHIX KiHLIBOK HA MoYyaTKy HemponaTii 41 npu NOBHO- +3.1
LIHHOMY PO3BUTKY Herponartii ’
2. ACMMETPUYHUIA PO3MNOAIN BTPATU YyTIMBOCTI HA MOYaTKy Heponartii 4v npu +17
MOBHOLIHHOMY PO3BUTKY Herponarii ’
3. BTpata 4yTnmBoCTi He 0OMEXYETLCS HUXHIMU KiHLiBKAMW NPU MOBHOLIHHOMY +20
pPO3BUTKY Henponartii ’
4. MpuHariMHi ogHa S-BigNoBiAb BiACYTHSA (Mig Yac NpoBeAeHHs enekTpodisio-
noriyHoro o6CcTeXeHHs NPoBiAHOCTI No HepBax) abo Tpu S-eignosiai < 30 % Big, +08
HWKHBOT MEXi HOPMW Y BEPXHIX KiHLBKaX, O HE NOSACHIOETLCHA KOMMPECINHOIO ’
Henponarieo
5. MeHLLE HiXX 2 HEPBU HMXXHIX KIHLIBOK MalOTb O3HAKW MOPYLLEHHS NPOBEAEHHSA +3.1
Mo PyxoBuX BosOKHax (M-Bignosigb) ’
Akwo > 6,5, moxnuneuin giarHo3 NCH Ycboro
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MaTi€l0 YacTO BUSIBASETHCS IMiABUILEHHS piBHS Oinka
(50—100 mr/mn), nerxi 3amaibHi 3MiHU (MOMipHUIA
nelikouuto3 30—40 neiikouuTiB/M?), iHTpaTeKajlb-
HUII cuHTe3 iMyHOTNoOyJliHy G Ta OJiroKJoHaJbHi
cmyru [21].

CKpHUHIHT OHKOJIOTIiYHOTO 3aXBOPIOBAHHS CJIil He-
raiiHo npoBoautu npu migo3pi Ha [THC, mpu upomy
IOIIIBHO i HEOOXiAHO KepyBaTUCSI (PEHOTUIIOM i TUTIOM
BUSIBJICHUX MMapaHEOoIIaCTUUHUX aHTUTLI [1]. 30kpema,
npu migo3pi Ha JIPJI Ta 3/105KicHY TUMOMY HeOOXiTHO
BukoHatu KT rpymHoi KJIiTKu Ta, IpU MOXJIMBOCTI,
OAT-TET/KT (bTopae30KCUTTIOKO3HO-TTO3UTPOHHO-
eMiciiiHa komn’toTepHa Tomorpadist). [Ipu Tumomax
MPT rpyaHoi KIIITKM TaKOX MOXe OYyTU KOpPHUCHOIO,
ocobnuBo y aiteii. [Ipu migo3pi Ha pak MOJIOUHOT 3a-
JI031 HeoOXimHo mpoBecTu Mamorpadiio (Y3 momou-
HOI 32J1031 — y MOJIOJIMX XiHOK Ta/a00 Npu ylliIbHEHHI
MOJIoUHUX 3aj103) Ta MPT monounux 3ano3. [1pu Hera-
TuBHoMy pesyabrati — OAT-TTET/KT [22, 23].

Ao y nanienta nigosprotots [THC, a nepBUHHUIT
CKPUHIHT MyXJIMHU € HETATUBHUM, HOTO CJIi/l TOBTOPIOBATU
KOXHi 4—6 MicCSILIiB TTPOTSITOM 2 POKIB y MAIIEHTIB i3 (heHO-
TUIIAMU BUCOKOT'O PU3UKY Pa3oM i3 aHTUTiLJIaMW BUCOKOTO
pu3uKy [1], oCKiJibKM, BiAIIOBIIHO 10 CY4aCHUX YsIBJICHbD,
rnepeBaXkHa OiTbIIICTh MyXJIMH 1iaTHOCTYIOThCSI TIPOTSITOM
2 poxkiB Bim mouarky [THC. ®AT-TIET ycworo Ttina a6o
ONAT-TMMET/KT MOXyTbh OYyTY KOPUCHUMM TSI BUSIBIICHHS
3JI0SIKiCHMX HOBOYTBOPEHb, SIKi HEMOXKJIMBO BUSIBUTH 34 10-
TOMOTOI0 3BUYAaHUX CKPMHIHTOBUX TECTiB, HAIIPUKJIad, Ha
noyaTkoBux cragisix, ockiibku ®AT-TIET ta ®AT-TTET/
KT € nmoty>xkHumu iHCTpyMeHTaMu Bi3yaJsi3zalliil 1Sl BUSIB-
JIEHHS Pi3HUX BUIIB paKy [24].

Ha cphoromHi HeMae paHIOMi30BaHUX KOHTPOJIbOBA-
HUX JOCJIiIKEHb LI0A0 JIIKyBaHHS TTapaHeOoTIaCTUYHUX
Helpomnariii, iCHYIOTb JIMIIIE JOKa3Uu i3 OKPEMHUX cepiit
BUITAJIKIB Ta 3BiTiB IIpO BMMAIKKW 3aXBOpPIOBAaHHsS abo
eKCIepTHUX BUCHOBKIB (KJiac noka3ziB V) momno BrmiuBy
iMyHOMOYJII0I0UO] Tepallii (BHYTPilllTHbOBEHHOTO iMYHO-
r100yJiHYy, maasMadepesy, JiKyBaHHSI KOPTUKOCTepoina-
MU abo XimioTeparni€lo) Ha repedir mapaHeorIaCTUUHUX
Heliponariit [25]. ¥V nesikux maili€eHTiB JIiKyBaHHSI HOBO-
YTBOPEHHSI MPU3YNUHSIE NPOTpecyBaHHs Helpomnarii,
aJjie B 6171bIIOCTI BUTTAIKiB HEBPOJOTIYHOTO TTOJTITTIIIEHHST
HE CITOCTEPIraeThcs, a y N1esIKUX MPOJAOBXKYETHCS TOTip-
IIEHHS CTaHy, HaBiTh SIKIIO BiMIOBiAb HA OHKOJIOTIYHY
Tepamiio Oyma mo6poio [11]. Ockinbku XapakTepHOIO
o3Hakoio IICH € ypaxeHHs Ta miaroctpa BTpaTa Heli-
POHIB, BiIIIOBiAb Ha JiKyBaHHS ITIOKOKOPTUKOIZaMU,
BHYTPIiIlIHbOBEHHUM iMYHOTJI00YJIiHOM, IIMTOCTaTUKAMU
y OiJIbIIOCTI BUIAAKIB € CYMHIBHOIO, OCKiJIbLKU y OaraTbox
BUIAAKaX JiKyBaHHS PO3MIOYMHAETHCS 3aHAATO Mi3HO, Ha
CcTafii, KoJu BTpaTa HEHPOHiB BXKe € MAaCMBHOIO Ta He-
obopoTHOIO [26]. Y niTeparypi 3ycTpidaroThCs TOOAMHOKI
BUITAJKHU 3 TIO3UTUBHOIO BiIMOBIiAMIO HA iIMyHOTEpaIliio,
3okpeMa S.J. Oh ta cmiBaBT. [27] omucany BUIIagOK IBOX
namieHTiB 3 aHTu- Hu-acouilioBaHoIO MapaHeoIuIacTuy-
HOIO CEHCOPHOIO HEeMpOMAaTi€lo, SIKi HOCITIM CTiliKOIro
KJIIHiYHOTO TOJIMIIEeHHS 3a JOIOMOI0I0 paHHbBOI arpe-
CUBHOI iMmyHoTepamnii 3a 10—15 MicAliB 10 BUSBIECHHS

NpiOHOKJIITUHHOTO paky jJereHb. HaBiTh mompu 1e He
MOXHa BUKJIIOUUTHU BUIAIKOBUI 3B’ 130K MiX MTOYaTKOM
JIIKyBaHHSI Ta CIIOHTaHHOIO CTabiJli3allielo 3aXBOPIOBaH-
Hsl, OCKUJIBKM € OTIMCaHi OKpeMi BUIAaAKU CITIOHTAaHHOI
crabinizauii npu [THC [28, 29].

BucHoBOK

OTtxe, JIikapi MalOTh OyTH HACTOPOXKEHUMHU IIOAO
MMOBIPHOCTI ITapaHeoIJIACTUYHOI CEHCOPHOI HelpoIarii,
0CO0JIMBO y MALIi€EHTIB 3 IEBHUMU TUMIAMM 3J10SIKICHUX HO-
BOYTBOPEHb, SIK-OT APiOHOKIITUHHUI paK JieTeéHb, TUMO-
Ma, paK MOJIOYHOI 3aJ103U1, & TAKOX y BUIIaJIKaX rOCTPO-
ro Y¥ MiATOCTPOTO PO3BUTKY aCMMETPUYHOI CEHCOPHOI
HelpornarTii 3i IBUAKAM MPOTPEeCYBaHHSIM iHBaTiAu3allii
(ouinka 3a mkayot PeHkina > 3 6anu 3a < 12 THXKHIB TIpo-
rpecyBaHHS), HaBiTh 3a BiZICYTHOCTI MOMEePEeIHbO AiarHOC-
TOBAHOTO PaKy, OCKiJIbKM PO3BUTOK MTapaHEeOoTIaCTUYHOTO
CUHAPOMY MOXeE IepeyBaTh BUSIBJIEHHIO OCHOBHOTO paKy
Ta Moro KIiHiuYHil MaHidecralii 3a 2 poku. BaxxanBum
€TaroM y BUSIBJIEHHI MapaHeoIIaCTUYHUX CUHIPOMIB €
BiANOBiIHICTb KpUTEPisIM (P€HOTUIIOBOTO MPOSIBY BUCO-
KOTO/MIPOMi>KHOTO PU3UKY Ta BUSIBJIEHHS OJHOTO 3 aHTU-
TiJ BACOKOTO/TIPOMiXHOI0 PU3UKY B CUPOBATI KPOBI,
IIIO Ta€ 3MOTY JIiKapio CKOPOTUTH 00’ €M ITOAAJIBIIOTO Iia-
THOCTUYHOTO TOIIYKY OCHOBHOI MyXJIMHU Ta BiANOBiIHO
pO3IoYaTH paHHE JiKyBaHHSI.

KonduikT inTepeciB. ABTopH 3asiBJISIIOTH TTPO BifCyT-
HiCTb KOH(JIIKTY iHTepeciB Ta BIacHOI (piHaHCOBOI 3alliKaB-
JIGHOCTI IIpU ITiATOTOBLIi AAHOI CTATTI.

Buecok aBropiB. Crenpmarinyk JI.P. — momyk Ta aHa-
JIi3 MatepiaiiB, HalMMCaHHS CTATTi Ta peaaryBaHHs; Kor-
yak O.0. — KOHLeNTyati3alisi, pelieH3yBaHHs Ta penary-
BaHHSI.
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Subacute paraneoplastic neuropathy as a form of “classic” paraneoplastic syndrome
(literature review)

Abstract. The article reviews the problem of paraneoplastic
neurological syndromes with a focus on paraneoplastic subacute
neuropathy. It outlines clinical manifestations, diagnostic cri-
teria of the 2021 PNS-Care Score, recommended methods of
patients’ examination and treatment for paraneoplastic sensory
neuropathies. The relevance of this article is driven by the over-
all increase in cancers in the population and, consequently, the
rise in the frequency of parancoplastic syndromes. Given that

paraneoplastic syndromes can arise at any stage of oncological
disease, both in diagnosed cancer and in preclinical stages pre-
ceding the detection of primary cancer, a review of this topic
is beneficial for early diagnosis and improvement of treatment
outcomes.

Keywords: paraneoplastic neurological syndrome; subacute sen-
sory neuropathy; high-risk neurologic phenotypes; high-risk anti-
bodies; review
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MDKHAPOOHWUA HEBPOJIOTIYHUM XXYPHAN

INNPAKTHKYIOYOMY HEBPO/IOI'Y
TO PRACTICING NEUROLOGIST

MyYABTUANCLUUNAIHOPHE AIKYBOHHS
HenpoTPABMM.
NMNaHeAbHO AUCKYCIiS LLOAO KAIHIYHUX PeaAin
| BNIPOBAAXKEHHS CTpATerin
(Be6iHap EVER Pharma, 14 asuctonaaa 2023 poky)

Bctyn

Ha BeGinapi OyJ0 HagaHO BUYEPITHUM OIJISIA JIiKyBaH-
Hs Ta peabiniTauii yepenHo-mo3koBoi TpaBmu (UMT),
BKJIIOYHO 3 PO3IVISIAOM Mpo0JieM i He3ad0BOJIEHUX ITOTPed
KJIiHiYHOI MpakTUKU. byio minkpecieHo ckiaaHicte YMT
SIK 3aXBOPIOBAHHSI, HEOOXiIHICTh OaraTOrpaHHOTO MiAXOMy
JI0 ii JTiKyBaHHSI, a TaKOX HEOOXiTHICTh JOBrOCTPOKOBOTO
JIIKyBaHHSI.

Johannes Thome

IIpodecop Johannes Thome, ricuxiatp i3 micta PocTok,
HimeuunHa, o4oaMB IMCKYCiIO PO MOTOYHI MEPEeIIKOIN,
SIKi 0OMEXYIOTh YITPOBAXKEHHS ONTUMAJIBHOI Tepartii, 30-
CEePeNUBIIMCH HA MOXJIMBUX PilIEHHSIX TS 1X MMOJ0JTaHHSI.
YyacHukamu nuckycii 0ynu Katarzyna Kotfis, aHecresionor
3 [Monbii, Peter Lackner, HeBpoJior 3 ABcTpii, AHapiit [YK,
Helpoxipypr 3 Ykpainu, i Katrin Rauen, nikap 3 Helipope-
abimiraii 3 HimeuuuHu.

Clinic and Policlinic for Psychiatry and Psychotherapy, University of Rostock, Germany

McunxiaTpuyHi nepcnekTneu

IIpodecop Johannes Thome po3noyas cBolo Ipe3eHTa-
1110 3 OMJISAMy MCUXiaTpUYHUX ycKaanHeHb micass YMT, aki
3aJIeXaTh Bill TaKUX (HAKTOPiB, SIK TSKKICTb i TUT TPAaBMU.
OcHOBHI Ipo06IeMH TTOB’sI3aHi 3 IENPECi€l0, SIKY BaXKKO Jia-
THOCTYBATH, i HAaCJliIKaMU BiJICYTHOCTi CTPYKTYPOBaHOTO
JlikyBaHH micast YMT.

KorHiTuBHI ycKJIalHEHHS € IIeé OJHUM MOIIupe-
HuM pesyasratom UYMT. Tomy peKOMEHOYETHCS BUKO-
puUcTaHHS 00’€KTUBHUX IIKaJ IJIS1 OLHiHKM KOTHITHB-

4 McunxiatpuyHi YCKAGAHEHHS YMT: \

— Beauka genpecis — 14—77 %

— quctuMia — 2—14 %

— 6inonsipHuii poznang — 2—17 %

— TeHepali30BaHUI TPUBOXHUI posnan — 3—28 %
— maHiuHuii posnag — 4—17 %

— (o6iunHi posmamn — 1-10 %

— 00CeCMBHO-KOMITYJIbCUBHI po3iann — 2—15 %

— IOCTTpaBMAaTUYHi cTpecoBi posnaan — 3—27 %

— 3JIOBXUBaHHS ICUXOAKTUBHUMU PEYOBUHAMU 200

HuX (pyHKLi. BukopuctaHHs Takux mkain y poboTi
PEKOMEHAYEThCS BCiM KJiHIIMCTaM, SIKi MpPamoloTh
3 nauieHtamMmu 3 YMT. OngHiero 3 HaibiIbII IUPOKO
BUKOPUCTOBYBaHUX IlIKadl € MoHpeanbCchbKa HIKaja
ouiHKM KorHiTuBHUX (pyHKUi# (Montreal Cognitive
Assessment, MoCA). lle npoctuii i epeKTUBHUN iH-
CTPYMEHT CKPUHIHTY IJISI OLIHKM Pi3HUX KOTHITUBHUX
¢yHKIIi}, TAKUX SIK Opi€HTallisl, TaM’SITh, yBara i MOB-
JICHHS.

3alIeXHIicTh — 5—28 %
K— musodpeHiss — 1 % J

/ {p MocA
[ e |
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=== KOTHITUBHWUI CKPWUHIHT ®
(0]
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IIpakTHKYyI0490MYy HeBpoaory / To Practicing Neurologist

Katarzyna Kotfis

Department of Anaesthesiology, Intensive Therapy and Pain Management, Pomeranian Medical University

in Szczecin, Poland

AHecTesioAoriyHi nepcnekT1semn

Hoxrop Katarzyna Kotfis y cBoiii qomosini 3ocepeania-
¢ Ha XapaKTepucTukKax peiipito miciast YMT i BaxxnuBux
MNUTAHHSIX ITCIS0NepaLiiiHOro aeipito.

Henipiit Bpaxkae Bin 46 10 69 % nalieHTIB i MPOsIBIIS-
€ThCS Pi3HOMAHITHUMU PaHHIMU CUMIITOMaMM, TAKUMMU SIK
BTpaTa yBaru, siki MOXXHa BU3HAYUTHU 3a JOMTOMOTOIO Tepe-
BipeHMX CIIOCO0IB OLIIHKU, SIK, HAIIPUKJIA, METOJ OLIiIHKK
crtytaHocTi cBinomocti (CAM).

— IlommpeHa paHHSI KOTHITUBHA TUCHYHKIIiS.

— V¥ nartieHTiB, SIKi IIOPIYHO TOCTITANI3YIOThCS 3 TPU-
Boxy UMT, y nmepimii THKIeHb TOCHiTa i3allii yacToTa Ie-
Jipiro craHoBuTh 46,3—69,4 % [1, 2].

— Jlenipiit — 11e rocTpe MOPYIIEHHS CBiIOMOCTI Ta KOT'-
HiLii.

— OCHOBHI 03HaKH JeJlipilo: IMIBUAKUK ITOYaTOK abo
MIiHJIMBUI Tiepedir, HeyBaxKHiCTb, IMOPYIIEHHS LUKy
«COH — HECMaHHS», 1e30pi€eHTAaLlis, TOPYLIEHHS CBiIOMOC-
Ti, 1€30PTraHi30BaHICTh MUCJIEHHS 3 TIOPYILICHHSIM CITPUii-
HSITTSI | HE3B sI3HE MOBJICHHSI.

Hoxrop Katarzyna Kotfis Takox HaBes1a qaHi 10CiIKeH-
HSI TIPO B3a€EMO3B SI30K MiX JIEJIipieM i JIOKaJIi3aIli€lo Ta po3-
MipOM ypaxkeHHsI TOJIOBHOTO MO3KY. OCKIJIbKM aHeCTe3is Ta
XipypriuHe BTpy4aHHS TaKOX BIUIMBAIOTh Ha KOPOTKOCTPO-

KOBI i1 TOBrOCTPOKOBI KOTHITUBHI (DYHKIIil, KOTHITUBHE Bil-
HOBJIEHHSI MiCJISI OIepallii 4acTo € 0COOIMBOIO TTPOOIEMOIO
IIJIS CaMMX MAlli€HTIB, a TAKOX JJTS iIXHIX pOIVH.

Y 3akiouHiil yacTUHI CBO€l Tmpe3eHTallii Katarzyna
Kotfis 3a3Hauymia, 110 mamieHTH 3 IicJIsoNepaliiHuM J1e-
JIipieM MaloTh Tiplli pe3y/abTaTh, TaKi K MiABUILIEHUN pi-
BeHb CMEPTHOCTI, OLIbII TpUBaJje IepeOyBaHHS B JIiKapHi,
OinbIa HEeOOXiTHICTh MEICECTPUHCHKOTO AOTJISIAY i BUTpAT.
Tomy Oyne BaxkIMBO BUBUYUTH (hapMaKOJIOTiuHi 3aco0u, sIKi
MOKHa 0e3MeYHO BUKOPUCTOBYBATH Y BiJIiJIeHHI iHTEHCUB-
HOI Tepartii Ju1sl 3SMEHIIIEHHsI CUMIITOMIB Aeipito abo 3aro-
OiraHHs iloro Haciinkam. BoHa migkpeciuia, 1o OTHUM 3
TakuX 3ac00iB Moxke 0yt LlepeOpoi3uH.
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MO3KY

MD, and Soo Jin Kim, MD

AeAipin nicAa YepenHo-MO3KOBOT TPABMM: MPOrHO3
30 MiCLLeM PO3TALLYBAHHS i PO3MIPOM YPOIKEHHS

Soo Jeong Han, MD, PhD, Jee Hyun Suh, MD, PhD, Ja Young Lee,

~

— JloGoBa abo ckpo-
HEBa YacTKa.

— JloO6oBa 4YacTka
Ta JiMOiYHA cHCTeMa €
MOB’I3aHUMU MiXX CO00I0

N

Pe3tome. Mema: nocimutu (1) nokasizallito ypaskeHHs TOJIOBHOTO MO3KY,
sika 0 MPOrHO3yBajia MOCTTPaBMAaTUYHUI Aeipii, i (2) 3B’SI30K MixX 00’eMOM
YPaKeHHSI TOJIOBHOTO MO3KY i IMOSIBOIO JIeJIiPito B MAIiEHTIB i3 YeperHO-MO3-
KoBOI TpaBmoro (UYMT).

Marepiaam Ta MeToau. PeTpoCIieKTUBHE JTOCIIIKEHHS 0YJI0 IIPOBEACHO
[UTXOM TIEPENIAY MEAUYHNX KapT 68 mauieHTiB i3 YMT, posmomineHnx Ha
IIBi rpymnu: Tpyma 3 aenipieM (n = 38) i rpyna 6e3 aenipito (n = 30). Jlokaiiza-
1iro Ta 06’em YMT pocaimkyBaiu 3a 10IMOMOI0 MPOrpaMHOro 3a0e3MeYeHHS
3D Slicer.

Pe3ynbTat. YMT y rpytii gesipiro Bpaxkaia TOJIOBHUM YMHOM JIOOOBY 200
ckpoHeBy 4yacTky (p = 0,038). ¥ Bcix 36 mamieHTiB 3 memipiemM OyJa mpaBo-
ctopoHHst UYMT (p = 0,046). O6’eM KpOBOTeUi B TPYIIi Aeipito OyB OiLTbIIAM
MpUOIM3HO Ha 95 MJI MOPIBHSHO 3 TPYyIOI0 0e3 Aeipiio, aje 1 pi3HULSI He
Oysa craTucTUYHO BiporigHoto (p = 0,382).

BucnoBkn. IMamienTn 3 genipiem micass YMT Maau BiporigHoO iHIMY JI0-
KaJii3allilo, aje He po3Mip ypakKeHHsI IOPiBHSIHO 3 MallieHTaMM 0e3 aeipilo.

K10490Bi cj10Ba: uepermHo-M03K0Ba TpaBMa; Aeipiii; BHYTPIIIHbOYEPEITHI
KPOBOBUJIMBU

CTPYKTypaMH i BilMoOBi-
IaloTh 3a TakKi (QyHKIIII,
SIK yBara, peryiioBaHHS
eMOIIilf, BiIIOBiAb Ha
cTpec.

— CKpoHeBa yacTka,
BKJIFOYHO 3 TiMOKAMIIOM i
naparinoKaMmnoBol0 3BH-
BHMHOI0O, BiamoBimae 3a
BUKOHAHHSI KOHKPETHUX
orepaliii, MaTpUMKY Jie-
KJIapaTUBHOI TTaM’$ITi.

— OsHaku gernipiio
crocTepiraaucs B Ialli-
entiB 3 YMT, ocobanBo
B TUX, Y KOTO ypaXXeH-
Hs1 OyJsi0 JIoKasi3oBaHe B
npaeiii miBKyJIi MO3KYy.
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Peter Lackner

Head of Department of Neurology, Clinic Floridsdorf, Vienna, Austria

HeBpoAoriyHi nepcnekTMeun

Hoxktop Peter Lackner mouaB cBOtO 10TOBIiIb i3 TBEp-
IKeHHs «JIikyBaHHST HeiipoTpaBM — IIe KOMaHIHA poOOoTa»
i MiaKpecanB, 110 € 1ie 6araTo MOXJIMBOCTEN 1JIs1 BIOCKO-
HaJIEHHS 1[bOTO MPUHILIUITY.

HeoOxinHo minBUIIUTU 00i3HAHICTh IPO CUMIITOMU,
sIKi BAUHUKAIOTh YHAC/iIOK CTPYCY MO3KY, Taki sIK ToJio-
BHUU Oib, BTOMA, Meperaau HacTPOlo Ta TPUBOTA, i SIKi
MOXYTb TPUBATU MICSILSIMU U pOKaMu, JJIs TOTro, 1100
OisTblIIe Mali€EHTIB OTPUMYBAJIM BiIMOBIAHE JIIKyBAHHS LINX
CUMMTOMIB.

JlixyBanus UYMT e cepito3HUM colliaIbHO-€KOHOMIY-
HUM TSTapeM, 0COOIMBO B KpaiHaX 3 HU3bKUM i CepeaHiM
piBHeM noxony. BiH migkpecius, 1110 HEBPOJOTY MOBUHHI
OyTH 3aj7ydyeHi Ha paHHIX CTadisX BiIHOBJECHHS, Biapa3y
IiCJISt TOTO, SIK OYJIO PO3MOYaTO HEBIAKIAIHE JTiKyBaHHSI.
Jlerka YMT (mpu6nusno 80—85 % mauieHTiB) € Heno-
OlliHEeHO MpPOo0JIeMOI0, OCKIJIBKM B OaraTbox Malli€eH-
TiB TaKOX PO3BUBAIOTHCS KOTHITUBHI Ta iHIII BiggaleHi
HaCJIiIKM, SIKi CepiO3HO BIUIMBAIOTh Ha SIKIiCTh IXHBOTO
KUTTSL.

-~

qorexacerbation or
o ” "t

~

Jlerka YMT —
cUumMrnromu
BHacifgokK cTpycy
MO3KYy

o4 -
. o
EES——
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Andriy Huk

AMN Steering Committee member in Ukraine, Romodanov Institute of Neurosurgery, Kyiv, Ukraine

HenpoxipypriyHi nepcnektmsu

HomnoBinbs nokrtopa AHapis Iyka Oyia myxe mpakTud-
HOI0O — BiH I1OJaB CBili KJIIHIYHMI JOCBiA 3aCTOCYBaHHS
LlepeOpoJtizrHy B MaLiEHTIB 3 TOCTPOIO MPOHUKHOIO TPaB-
MOIO TOJIOBU.

byno HaBeneHO pe3yabTaT cepii BUIAIKiB, 3a0KY-
MEHTOBAaHUX Y Malli€HTIB, sIKi MPOXOAUIN peadiiTalliio B
IHCcTUTYTI Heitpoxipyprii mic/iss 320010 TOJJOBHOTO MO3KY
(akybaporpaBma). Lli mamieHTH IPOIEMOHCTPYBAIN pi3Ke
3MEHILEHHS HACJIIKIB TSKKOTO 320010 TOJIOBHOTO MO3KY,
TaKUX SIK:

— IOBeiHKa: afnaTisl; yacTa 3MiHa HACTPOIO; 3MiHa 0CO-
OMCTOCTI; iIMITyJIbCUBHICTh; 3aHETIOKOEHHSI; ICTIPECisl; 3ama-

Katrin Rauen

JICHHS; YIIOBUIBHEHHS Peaklii y BiANOBiAb Ha ITOAPA3HUK;

— KOTHIlis: mpodieMa CHiIKyBaHHS; TPYAHOII 3 00-
poOKOI0 OTpUMaHOI iH(opMallii; TOBTOPIOBaHI MaTepHU;

— HEBPOJIOTO-COMATUYHUI CTATYC: TIOPYILIEHHS TTPOILIe-
Cy CHY; 1iedarisi; MOpYILIEHHS CBiZIOMOCTi; CyTOMHUI CUH-
IIPOM; TIOPYILICHHS pyXOBUX (DYHKIIilT; TOpYILIeHHS (PyHKIIIL
TpaBJIEHHS; Ti/IBUILEHA CTOMJIIOBAHICTh; MOPYILIEHHS KO-
OpAuHALIii.

Xoua He O0y/10 HaBeeHO KOHKPETHUX i AeTaJlbHUX aa-
HUX, TOMOBifay MiAKpecauB, 110 KJiHiYHE MOJiMIIeHHSs
OyJ10 AyXXe OYEBUIHUM JIJII CAMUX MALIEHTIB 1 U1 MeINY -
HUX MPaLlliBHUKIB.

Head Physician for Neurorehabilitation, Psychiatfry, Psychotherapy & Psychosomatics, Neurological Rehabilitation

Center Godeshohe, Bonn, Germany

MepcneKkTneu 3 TOYKU 30pY
peabiaitoAora

OcTaHHIM JOITOBimauyeM JaHoro BebiHapy Oyiia mpode-
cop Katrin Rauen, ska HaBena ocTaHHi JaHi IIIOAO He3a-
JIOBOJIEHUX MOTPpeO Yy JIiKyBaHHi yepe3 IIiCTh MiCSIIiB ITiCJIs
JIETKO1 TpaBMHM.

V Toii yac sk OinblIicTh nauieHTiB i3 YMT maioTh moopy

SIKiCTB XKUTTs MpoTsroM 10 pokiB micjiss TpaBMU, € TOKa3u
TOrO, 1110 HEPBOBO-TICUXiUHI CKApru MOCUIIOIOTHCS B pasi
TpaBMHM J000BOI YacTKU. Jlyke BaxKJIMBUM Oy/l1e BUKOPHUC-
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TaHHS JOOPUX iIHCTPYMEHTIB CKPUHIHTY, SIKi 30cepekeHi
Ha TpobsieMax SIKOCTi KUTTsI, MOB’SI3aHUX 3i 3M0POB’SIM.
[Tpodecop Katrin Rauen minkpecinia HeoOXiTHICTh 3aX0-

NiB TSI COPUSIHHS MYJIBTUIMCUMILTIHAPHIN JOITOMO3i Mpu
HelpoTpaBMax 3arajioM i peabinitailii 30Kkpema, 6epydu 10
yBaru KOTHITMBHI I MICUXiaTpU4Hi MPOOIEMH.

YepenHo-m03KkOBa TpaBMa Ta He3af0BoOJIeHi NoTpe6u B nikyBaHHi

6 micsauiB nicna YUMT
cepeAHbOi TAXKKOCTI Ta TSXKOT

6 micsauiB
nicns nerkoi YMT

Meuxotepanist | vesagosonen | o [ Werwe wix 114 owan 34
norpe6u notpe6u
OkynatjioHanbHa
. . Tepanis | i
OkynavjionanbHa Tepanisi ~ . ‘
[ McuxoTepanisi »
R MoanenHeBa Tepanis | . KorkituaHa |
AR I P peabiniTauis » p e
1206 nauienTis i3 YUMT
BikoM 16 pokiB i cTapuui. [0, ) . MoBnetHesa Tepanis-{ m @4
i ! i KorkituHa peabinirauyis .
YMT cepenHbOi TAXKOCTI
Ta TAKKA Meuxonoriyna | TS
¢ Hesagosoneni Jionomora
(GOSE 2_6) Mcuxonoriyna gonomora - | * } F‘i!:.'é?;“?!;:ff&'?“‘ : ﬁi;i’.’:.a,m 4T
T T T T T - Yexnagnena YUMT
0 25 50 75 100 % T T T T
! S 0 25 50 75 100 %
Bipcotok nokpuTTs peabinitaujithux notpe6
BincoTok npodeciiiHoi gonomory Ha etani peabinitai
O6roBopeHHs BiTb y noHaz 30 % nauienTis 3 nerkoro YMT KorHiTuBHi

— lonoBHOW0O MpobiieMor0 B JiKyBaHHI Malli€HTIB i3
YMT Bce 111e € IOBrOTpUBAIMIA AOTJISII 32 LIMMMU TallieHTa-
mu. Lo mpoGieMy MOXHaA BUPILLIUTH, JIUIIE SIKIIO JiKapi
Pi3HUX cTeliaJbHOCTeW OyIyTh 3aliMaTUCS JIIKyBaHHSIM i
MHiITPUMKOIO TTALIIEHTIB MPOTITOM TPUBAJIOTO TIEPiOAY Yacy.

— BaxnuBo migBumumTé 00i3HAHICTH MPO Te, IO B
OLTBIIOCTI MAIli€EHTIB 3 MOMipHOIO Ta TsKKolo UYMT i Ha-

Ta NICUXiaTPpUYHI NPOo0JeMU BUHUKAIOTh TPOTSTOM JECATH
POKiB.

— Po3pobka MiXAUCUUIUIIHAPHOTO MiAX0my A0 JIi-
kyBaHHs1 UMT i ifioro BnpoBa/KeHHsI B yCbOMY CBiTi Ma€
OCHOBHE 3Ha4yeHHs, a JikyBaHHs LlepeOposiznHoM € of-
HUM i3 CITOCO0iB MOJIETIIeHHS CTaHy i1 OMy>KaHHS MAlli€HTIB
i3UMT.
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Xynomuuk — Xonnep Epeapp (1882-1967). Cwnii sevip, 1914, onia, nonotho, 91,4 x 182,9 cm. New York, Whitney Museum of American Art
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INNPAKTHKYIOYOMY HEBPO/IOI'Y
TO PRACTICING NEUROLOGIST

KoHuenuiga 6ararodyHKLWIOHOAbBHUX Npenaparie
HQO NPUKACAI ePeKTiB TPA3OAOHY

Bctyn

Y cyuacHiit ncuxogapmakosorii BUIKO MOIIMpPUIACs
Ta 3aKpinuiacs KOHILeMis 6araTodyHKIIOHAIBHUX TIpe-
napaTiB — TaKHUX, SIKi MalOTh OiJbllle Hi3K OJUH Ilependa-
YyBaHUI MeXaHi3M TepamneBTUIHOI Iii. BiablIicTh 3 Takmx
mperapaTiB IeMOHCTPYIOTh Pi3Hi e(PeKTU B Pi3HUX 032X,
TOOTO edeKT, SIKWil IIperapaTr IPOSIBISIE, 3aJeXUTh Bil
npusHadeHoi no3u. OgHUM i3 SICKpaBUX IPeaCcTaBHUKIB
OaraTo¢yHKIIiOHaJbHUX MpernapaTiB i3 M0303aJ1eKHOI0
¢dapMaKoJIOTIYHOIO €0 € TPa30A0H. ¥ HU3bKHUX J103aX
BiH € cHomiltHuM 3aBasiku Osokani S-HT2A-peuenTtopis,
H1-peuenTtopiB ricraminy Ta anbdal-agpeHopenenTopiB.
Buii no3u 6:10KyoTh TpaHcroptep cepotoHiHy (SERT)
i TIepeTBOPIOIOTh TPA30JOH Ha aHTHUierpecaHT. PaHilie
TPa30J0H TPaAULiiiHO BUKOPUCTOBYBABCSI MEPEeBaKHO B
HU3BKUX J03aX K CHOMIMHUI 3aciO, aje 1mosBa ¢GopMu 3
KOHTPOJIbOBAHUM BUBLIBHEHHSIM, siKa TOTEHLIHHO Ma€ T0-
JIMIIeHY TTepeHOCUMICTh BUCOKUX 103, HATA€ MOXKIUBICTD
TaKOX PO3MJISIIATA TPA30A0H SIK aHTU/ICTIPECAHT.

dapMaKOAOris TPA30AOHY

HaiinoTtyxHilowo 3B’s3yl040I0 BJIACTUBICTIO TPa30a0-
HY € aHTaroHism 10 5-HT2A-peuentopis. Moro 3natHicts
onokyBat SERTs y 100 pa3iB MeHIlIa 3a 30aTHICTh 0J10-
KkyBatu peuentopu 5-HT2A (puc. 1, 2) [6—11]. Ockiabku
0o0uBI 1i ITii BBaXKAIOTHCS HEOOXiTHMMM JIJIsI €(DEKTUBHOC-
Ti aHTUCTIPECAHTIB, OaraToyHKIIOHAJIBHICTh TPA30JI0HY
iHOMi KJT1acuiKYyIOTh SIK «QHTarOHICT CEPOTOHIHY — iHTi0i-
TOp 3BOpOTHOTO 3axorieHHs» (SARI) (puc. 3A) [9]. Ane
IIJISI TOTO, 1100 Tpa3omoH HisiB 1K SARI, iioro moTpiOHO BBO-
IUTH B 1031, 110 B IECITH-II’ITAECST pa3iB IIEPEBUIILYE A03Y,
HeoOXigHy a1t 6J0oKyBaHHs penenrtopiB S-HT2A (puc. 2)
[6—11].

IH1Ii KITiHiYHO 3HAYYyIi (papMaKOoJIOriuHi Aii Tpa30a0Hy
CTOCYIOThCSI PELIETITOPIB, 10 SIKUX TPAa30J0H Ma€ MOMipHY
adiHHICTh, a caMe 3B’sI3yt0umii ePeKT, BUpaXKeHiCTh SIKO-
ro repedyBa€e MiX HOro 3AaTHICTIO OJIOKyBaTH pelienTopu
5-HT2A ta SERT. Lli B1acTiBOCTi Tpa3oJ0HYy BKJIIOUAIOTh
0J10KyBaHHS ajibdal-aapeHepridyHuX PeLenTopiB i ricTami-
HoBux Hl1-peuentopis (puc. 1, 2) [6—11]. ¥V Bucokux mo-
3ax, HeoOXimHux a5 6okyBaHHs SERT, nist Tpazogony Ha
iHIII pelenTopy 3i CIOPIAHEHICTIO B Iiala3oHi 0J10Kaau
SERT Ttakox Moxe OyTH KJIiHIYHO 3HAYYIIOK, HATTPUKIIA
Osi0kana anbda-anpeHepriuHux peuenrtopis i S-HT2C-
peuenTopiB (puc. 1). Taki 1ii MOXyTb CIPUSATH aHTUIETIPE-
CUBHI e()eKTUBHOCTI TPa30HdOHY.

Hapas3i Bimomo, 1o anTaronism 5-HT2C € BnacTtusic-
TIO KiJTbKOX CyJaCHMX aHTHUIEINPECaHTIB, 30KpeMa Tpa3o-
IIOHY, MipTa3alliHy, I1eKiJIbKOX TPULIMKIIYHUX aHTUIETIpe-
CaHTiB Ta aKTUBHOI'O MeTa0OIiTy KBeTialiHy — HOPKBETi-
aminy [9, 12]. AnTtaronizm 5S-HT2C Takox € BIacTUBiCTIO
KiJIbKOX HOBUX aHTUJIETIPECAHTIB, BKJIIOUHO 3 arOMeJIaTH -
HOM [9, 12—15]. Anbda2-aHTaroHi3M € BJIACTUBICTIO Bi-
IIOMOTO aHTHACIIpecanTa Mipra3amniny [9]. [is Tpazomony
Ha {HII TpaHCTIOPTEPU MOHOAMIiHiB, SIK-OT TPAHCIIOPTEP
nodaminy (DAT) i Tpancnoprep HopanpeHaminy (NET),
MMOBIpHO, HaATO cjabKa, 1100 MaTH KIIiHiYHEe 3HAYeHHS
(puc. 1).

B opranismi Tpa3omoH MepeTBOPIOETHCS Ha aKTUB-
HUI MeTa0OJIiT, BimoMull Ik MeTa-XJaopdeHianinepasuH
(mCPP) [16—20]. lleit areHT Ma€ BHUCOKY CIOpimHe-
HICTh 10 HU3KU CepoTOHiHOBMX penenTopiB: SHT2C >
5HT3 > 5SHT2A > 5HTIB > SHTIA > SHTID, ne Bin
(dbyHk1ioHye 3nebinbioro gk aroHict [18—20] Ha Bing-
MiHY Bif Tpa3omoHYy, IKui ai€ sk aHTaroHicT S-HT2A- i
5-HT2C-peuenropis [6—11]. L1i dapmakonoriuni edpex-
™ mCPP MoxXyTh nmincuantu ¢papmMakosoriuHi epexTu
TPa30JlOHY Ta TEOPETUYHO MOXYThb MOCTAOUTU TIPSIMY
Iil0 Tpa30JdOHY SIK aHTaroHicra Ha peuentopu 5-HT2A
i 5-HT2C. Onnak pisenb mCPP y mia3mi Ta MO3KYy cTa-
HOBUTH MeHIe HiX 10 % Bin piBHSI caMOTO Tpa3omoHy
[21, 22]. TakuM YMHOM, AHTATOHICTUYHA sl TPA30JIOHY,
LIBUIIIIE 3a BCe, TepekpuBae 0yab-siki epext mCPP i
0J10Kye Oynb-ski aronictnuHi nii mCPP na SHT2A- i
5-HT2C-peuentopu.

YuM TPOA3OAOH BiAPISHAETLCS
BiA SSRI/SNRI

TpazonoH npu mpu3HaYeHHi 10Tr0 B 103i AIs JIiIKyBaH-
Hs aenpecii (puc. 2, 3), aitoun sk SARI, 610okye SERT tak
caMo, SIK CeJIeKTMBHI iHTiOiTOpY 3BOPOTHOIO 3aXOILICHHS
cepotoHiHy (SSRI) i iHTiGiTOpM 3BOPOTHOrO 3aXOIJICHHS
cepoToHiHy Ta HopanpeHajiHy (SNRI). OnHak, Ha BigmiHy
Bim SSRI Ta SNRI, TpasonoH ogHo4YacHO OJIOKYE pelien-
topu 5-HT2A i, meHmow mipoto, peuentopu 5-HT2C
(puc. 1), Mo € Oro KJIIYOBOIO BiIMiHHOIO 03HAKOIO 3
BEJVMKUM KJTiHIYHUM 3HAUYEHHSIM 3 TOYKH 30pY TIepeHOCH -
MOCTi.

Icnye monan 14 BimoMuX IiATUIIIB PEeLIENITOPIB CEPOTO-
HiHy [9], i y pa3i 6;okyBaHHS SERT cepoTOHiH CTUMYJIIO€E
BCi 1Ii pelleTOpU B OYAb-SIKOMY MiClli, e piBeHb CEpPOTO-
HiHY HiaBulleHU. YucaeHHi OOKIiHIYHI JTaHi CBim4aTh
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Mpo Te, 110 caMe arOHiCTUYHA Jlisl CEpOTOHiIHY Ha peLeITo-
pu 5-HT1A nosichioe tepaneBtuuHi ecdektu SSRI/SNRI
(tab6un. 1; puc. 4A, 6) [9]. Ha xanb, aroHicTUYHA JIist cepo-
TOHIHY IIOAO iHIIUX MiATUITIB PELIETITOPIB € IPUUYNHOIO
yucieHHUX nobiyHux edekTiB 6sokaTopiB SERT (Tab. 1;
puc. 4B, 4C, 6). Lli moreH1iliHO HeOaKaHi arOHICTUYHI Ail
Ha HeOaXxaHi IMiITUIINA CEPOTOHIHOBUX PELIETITOPIB MOXYTh
prutiBaty Ha fito SSRI/SNRI. Ha miacts, 3 yacom Hepinko
BiIOyBa€THCS JeCEHCUTHU3Allisl [IUX pelenTopiB, MpuHaii-
MHi y IeSIKUX Malli€HTIB, i3 pO3BUTKOM TOJIEPAHTHOCTI 10
NesIKUX MOOIYHMX e(PEKTiB, SIKi BUKJIUKAE CTUMYJISILIIST LIIMX
peLenTopiB.

VaBiIeHHSI MpO KOHKPETHI HACTIIKU CTUMYJISLii abo
OJIOKYBaHHSI Pi3HUX TIATUIIIB PELIENITOPIB CEPOTOHIHY T10-
XOIUTbH 3 TOCTIKEHb, SIKi TTOB’SI3yI0Th crielndivHi hyHKILIT
3 KOKHUM OKPEMHUM MiATHIIOM peuenTopis (ta6a. 1) [9].
Crumynsanis peuenrtopiB 5- HT 1A TeopeTHIHO IPU3BOINUTH
JI0 aHTUIeNpecuBHUX edeKTiB (puc. 4A, 6, 7). AHTHIEIIpE-
CHUBHa [isl mpernapariB, siki npurHiuyiots SERT, moxiuBo,
OIOCEPEKOBYETHCS MPECUHANTUYHUMHU Ta TOCTCUHANITUY -
Humu 5-HT1A-peuentopamu (puc. 4A) [9]. TnotetnuHo 3
yacoM Ticist BBeneHHs iHrioitopa SERT criocrepiraerbest
JeceHcuTu3aliss npecuHantTuyHux S-HT1A comartoneH-
JNPUTHUX aBTOPELIETTOPIB, 1110 MPU3BOAUTH 10 TTOCUJICH-
Hs1 BuBibHeHHsT SHT [9]. Lle BpemTi-peir npu3BoauTh
0 JOCTaBKU OLJIBIIOI KiJTbKOCTi CEpOTOHIHY B CHMHAIIC i3
MOJAJIBIIO aHTUAETIPECUBHOIO Ji€l0. OCKilbKU HEMa€e
neceHcuTusalii nocrcuHanTuaHux 5-HT1A-peuenTtopis,
e(eKTUBHICTb aHTUAEIIPECAHTIB 3arajoM € cTiiikoio. On-
Hak aHTuaenpecuBHa edekTuBHicTh SSRI/SNRI y nesikux
Malie€HTIB 3 YaCOM BTPAYa€eThC, 1€ SIBUILE iHO/AI Ha3uUBa-
I0Tb «BUTagaHHsIM». ['imoTeTHYHO HebaxkaHa IECEHCUTU-
3allisl mocTcMHANTUYHUX penentopiB S-HTI1A moxe 0yt
MOB’si3aHa 3 BTPATO0 €(DEKTUBHOCTI ITiC/IsI TPUBAJIOTO 3a-
CTOCYBaHHS TIperapary.

V GaraTbox IMali€HTIB MiCJIsI TPUBAJIOTO 3aCTOCYBAHHS
SSRI/SNRI neceHCUTU3YIOTBCS TTIOCTCUHANITUYHI pelier-
Topu 5-HT2A i 5-HT2C, 1m0 rinoTeTu4YHoO MpU3BOAUTH
IO 3MEHIIIEHHS AeIKUX MOO0IYHUX e(eKTiB, OB’ sI3aHUX i3
LIMMU pelienTopamMmu, ocodaruBo TpuBoru (puc. 4B, 4C). 3
iH1110TO OOKY, Miciist TpuBasioro JikyBaHHs SSRI/SNRI 6e3-
COHHSI 3HMKA€ He TaK JIETKO, i (aKTUYHO BOHO € HAMIO-
IIUPEHIINM 3aTUIITKOBUM CUMIITOMOM ITiCJIsT JTIKyBaHHS
MM ripenaparamu [9]. Takox MnMpu TpUBaJIOMY 3aCTOCY-
BaHHi SSRI/SNRI mMoxe 3MeHIIyBaTHCS ceKCyalbHa JAUC-
GyHKIIis, aje y 0araThboxX MaILliEHTIB BOHA 3aJIUIIAETHC i €
MOCTIHOIO ITPOOJIEMOIO.

Takyum ymHOM, MOXHa CKa3aTu, 110 MiABUIIYIOUU pi-
BEHb CEPOTOHIHY JUISI BCiX CEPOTOHIHOBMX PELIENTOPIB Ta B
ycix ginsiHkax Mo3ky, iHrioitopu SERT, sik-or SSRI/SNRI,
OJHOYACHO CIPUYMHSIOTh AaHTUAEIIPECUBHY [il0, CTUMY-
moroun peuentopu 5S-HT1A, ane matoTb mobiuHi edekTH,
1110 BUHMKAIOTh BHAC/IIAOK CTUMYJIALLT petienTopiB 5S-HT2A
ta 5-HT2C (puc. 4, 6). OgHax xonu iHrioyBanHst SERT 1o-
€THY€EThC 3 iHTiIOyBaHHIM 5-HT2A/2C, 11e Tpu3BOANUTH 10
AHTUICIIPECUBHOI Iii 0€3 pO3BUTKY CeKCYaIbHOI TUC(hyHK-
1ii, TpuBOory 4u 6e3coHHsI (puc. 7). OmHoyacHe 6J10KyBaH-
Hs1 peuentopiB 5-HT2A ta 5-HT2C tpa3ogoHoM i yac
3actocyBaHHs1 SSRI/SNRI moxke moTeHLiiHO JIiKyBaTh

0OE3COHHS Ta TPUBOTY, IMOB’sI3aHi 3 IeNpeci€lo, a TAaKOX 3a-
nobGiratu aemnpecii, BUKIMKaHiii npurHiyueHHsiMm SERT.
Kuiniunuii nocsin 3acrocyBanHst SSRI/SNRI mintBepaus
X TTOJTIMIIIEHy TIEPEHOCUMICTh 3aBISIKM OJJHOYACHOMY 0J10-
KyBaHHIO perientopiB S-HT2A/5-HT2C, i ue moxe mnosic-
HUTH, YOMY TPa30J0H Y HU3bKUX J103aX € OJHUM i3 Mpe-
rapariB, siKi 3/1€0i71bIIIOTO MTPU3HAYAIOThCS pa3oM i3 SSRI/
SNRI [9].
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PucyHok 1. BigHocHa 3B’s13yBaJsibHa apiHHICTb
Tpa3ogoHny [3—-11]

lNMoka3aHo cnopigHeHiCTb TPa3040HY 3 YNC/IeHHUMU Heli-
pomegiaTopHuMu peuentopamu i TpaHcnoptTepamu. Haii-
cusbHILWOIO € gis Ha peuenTopu 5-HT2A, Ae BiH pyHKLiOHY€E
SIK aHTaroHict. [opn30HTasbHA NiHisA [O3BOJISIE MOPIBHATY Bif-
HOCHY CropigHeHiCTb TPa30A40HY 3 iHLUMMU peyeriTopaMmm Ta
TpaHcriopTepamu, o0 AKX BiH Ma€ MeHLUY CIOPiAHEeHICTb,
HiX wopao peventopiB 5-HT2A
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PucyHok 2. BigHOCHa cesieKTUBHICTb TPa3040HY
B pi3Hux go3sax [3—11]

Moka3aHo BiAHOCHY CeJIeKTUBHICTb TPa304[40HY L0440 YOTU-
PbOX KJIIOYOBUX CalTiB 3B’93yBaHHs: peuenTopa 5-HT2A,
anbgpal-anpeHepriyHoro peventopa, SERTiH1. Ha Bigminy
Big puc. 1, 40 AEMOHCTPYE CrOPIiAHEHICTb, TYT MOKa3aHo
BiffHOCHY CE€JIeKTUBHICTb, MPUYOMY HalBULLi CTOBMYUKU
BKa3yil0Tb Ha HalbinbLWYy BUGIPKOBY Aito TpazoaoHy. Hanpu-
KJ1a4, KOHUEeHTpauii Tpa30[0HY B ry1a3mi ricsisi nepopasibHoro
npuiiomy [21, 22, 40] nepegbayaiots, o 1 Mr Tpa3o[o0HY
3axonute NPUGN3HO NoI0BUHY peuyenTopiB 5-HT2A (To6To
BEpPXHIO YacTuHy ctoBnyuka 5-HT2A). CHogilina fo3a Tpa3o-
AOHY, Ika CTAaHOBUTb NPN6/In3HO 50 Mr, NOBHICTIO HACUTUTDL
peuentopu 5-HT2A, 6inbwicte ansgal-agpeHepriyHnx pe-
uenTtopis i npubaunsHo nonosury H1-peuentopie i SERT. Lje
AOCTaTHbO AJ151 CHOAiViHOro egpekry. OaHak AN AOCSArHeHHs
aHTugenpecuBHoro epekTy NoTpi6Hi Hacu4yBasbHI 4031 AN
SERT (To6T10 6/213bKO 300 Mr)
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5HT1A 5HT2A 5HT2C
CoH
AHTMOENpecaHT CoH CraTeBa QyHKUia

AHKCIONITUK
[MpOKOrHiTMBHI BNACTUBOCTI
Perynsuis ropmoHis

CrareBa QyHKLig
TPUBOXHICTb
Perynauis BuBinbHeHHs fodamiHy

TPUBOXHICTb
ANeTuT, OXXNPIHHSA
Perynauis BuBinbHeHHS nodamiHy
Ta HopeniHedpuHy

Perynsauis BuBinbHeHH: rnytamarty

Perynsuisa BuBinbHeHHSA rmyTamary

[anbMyBaHHSA KOPKOBMX MipaMigHuUX
HenpoHiB

306ymKeHHS KOPKOBUX NipaMifHMX
HENPOHIB

MeXaHi3M Aii TPA30AOHY
SIK HU3bKOAO30BOIro CHOAINHOro 30coby

Tpa3omoH cxBajJieHUI SIK aHTUIEIPECAHT y BUCOKUX
n03ax, ajie yacTille BUKOPUCTOBYETHCS «HE 3a MpU3HaA-
YeHHSIM», SIK CHOMIMHMI 3aci0 y HU3BKUX mo3ax [9, 23].
DakTUIHO TTPU3HAYECHHST HU3bKUX 03 TPA30J0HY K CHO-
IiiTHOTO MOXe OyTH HAaWMOIIMPEHIIINM BUKOPUCTAHHSIM
npernapary rmosa rnpusHadyeHHsIM [23]. [ToHATTS «BUKOpUC-
TaHHS 103a MPU3HAYCHHSIM» HE O3Hayvae, 1110 1I¢ MOraHo.
Lle o3Hayae TiIbKM Te, 110 YHOpaBIiHHS 3 XapuOBUX MPO-
nykTiB i MenukameHTiB (FDA) He cxBajinjio BUKOPUCTAHHS
3a TaKMMU nokazaHHsIMU. Asie FDA pery:ioe rnpoaax JiikiB,
a He MEIMYHY TMPaKTHUKY, i He 3a00pOHSIE BUKOPUCTAHHS
TPa3oJoHY SIK CHofiliHOTO. HaToMicTh MeanUHa TTpakKTUKa
(GYHKIIIOHYE HAa OCHOBI CTAaHAAPTIB JIiIKyBaHHS, pEKOMEH 1a-
il eKCIIePTIiB Ta HACTAHOB, i B KIIIHIYHi# ITPaKTUIIi Tpa30-
IIOH €, MOXJIMBO, HAATOIYJISIPHIIIIMM CHOIIMTHMM 3aCO00M
y CLLA [23].

OCKiJIbKY TPa30J0H € HAUIMOTYXHIIIUM Yy OJIOKYBaH-
Hi peuenrtopiB 5-HT2A, MoxXHa BUPILIUTH, 1110 JIUIIE 15t
isl TOSICHIOE M1OTO CHOMIMHMIT e(peKT y HU3bKiit 1o3i. Ha-
CIIpaB/i TPa30J0H JIiliCHO CIIpUsIE 3aCMHAHHIO, a TAKOX
MiATPUMYE COH, ajie B J03aX, 3HAUHO BUIIUX 3a Ti, SAKi
HeoOximHi st HacuueHHs peuenrtopiB S-HT2A. Tlpu-
013HO mosioBuHA penenTopiB 5S-HT2A B Mo3Ky OJIOKY-
€TbCs 1 MT Tpa3oa0HY (pUC. 2, BEPXHSI MyHKTUPHA JIiHis),
yci peuentopu 5-HT2A HacU4ylOThCS 103010 TPa30A0HY
10 Mmr, ane KaiHiYHO e(eKTUBHI CHOMIMHI 1031 TPa3oao-
HY 3HaxoasThcs B aiana3oHi 25—100 mr (puc. 2, apyra
NYHKTUpPHA JiHisg 3BepXy). TaKUM YMHOM, BUSIBJISIETHCS,
110 JJIsI CHOAIMHOI il Tpa30A0OHY HEOOXiIHi 103U, BUIL
3a Ti, 9Ki BUKJIMKAIOTh CEJIEKTUBHY aHTAarOHICTUYHY if0
Ha 5-HT2A-peuentopu. [podinb 3B’ 43yBaHHS Tpa3o-
JNIOHY 3 peuernTopaMu IMOKa3ye, 10 30iJbIIEHHS 103U
MOHAJ Taky, 110 HeoOXilHa il HACUYEHHS PELIeNTOPiB
5-HT2A, Bukimkae 1ogaTkoBi hapMaKoJIOTiuHi Oii, 30-
Kpema Ookany aibgal-agpeHepriunux peuentopisi H1-
ricraMmiHOBUX perenTopiB. Lle poOuTh Tpa30a0H y HU3BKIM
031 6araToyHKIiOHAJILHUM IIperapaToM i3 BIacTUBOC-
Tsimu S-HT2A, anTtaronicra anbdal-anpeHepriuaux i HI1-
ricraMiHoBUX peuenTopiB (puc. 3B).

TeopetnuHo Takuit Ipodinb MiliCHO TOBUHEH Xapak-
TepU3yBaTH TPA30Jd0H K e(peKTUBHUN CHOMIMHMIA 3aci0,
OCKIJIBKM BiJIOMO, TII0 MeXaHi3MH1 30yI>KeHHS BKITIOYa0Th
Iii KiTbKOX HEMipoMeIiaTOPHUX CUCTeM Ha TOJaTOK IO il

CEpOTOHIiHY, 30KpeMa HopalpeHalliHy, 1o(aMiHy, aleTu-
XOJIiHy i rictaminy [5, 9, 25]. BiiokyBaHHS nesIKUX i3 HUX
MO€ OJTHOYACHO 3MEHIITYBaTH 30yI>KEHHS Ta BUKJIUKATH
coH. HacmpaBi aJ1st MoTy>kKHOTO CHOAITHOTO e(heKTy MOXe
OyTH JOCTAaTHBO JIMIIIE CEJIEKTUBHOI 010K TicCTaMiHOBOL
cuctemu [5]. [logaTkoBi aHTaroHicTUYHi 1ii 1110710 anbdal-
anpeHepriyaux ta 5S-HT2A-penenTopiB MaioTh MOCUINTHA
el edpekt 61okanu H1-peuenTopis, 1110 BUKINKAE COH
[5,9,25].

Takym YMHOM, CHOMiIMIHOI 103U TPa30J0HY J1OCTaTHHO
ISt HACMYEHHSsI Beix penentopiB S-HT2A i 610KyBaHHS 110-
JIoBUHU a00 Oinblie petentopiB H1 i anbdal (puc. 2). bio-
KyBaHHS TIOJIOBUHU LIMX PELIENTOPIB, O€3MepeuHO, CIIPUSIE
cHofitHOMY edekTy [26]. Xoua Tpa3omoH y CHOIIMHII 1031
takox 070kye SERT npubnusno Ha 50 % (puc. 2), 11po-
TO HEIOCTATHBO JJIST TIPOSIBY MOTO aHTUIACTIPECAHTHOT Mii.
Y GaraTbhoX JOCTIKEHHSIX TTOKa3aHO, 110 IS TOCSTHEHHS
AHTHUICIIPECUBHOTO e(PeKTy y MaLieHTIB 3 aenpeciero SSRI/
SNRI HeoOxigHO no3yBaTu TaK, 106 SERT OyB Maiixke mo-
BHICTIO TIlepeBaHTaxXeHUM [9]. {51 Takoro cTyneHs Aii Ha
SERT HenocTaTHbO CHOHIMHOI 103U, OCKUIbLKA BOHA 3a-
HaJTO HU3bKa UIs TOTO, 11100 CIIPaBUTH aHTUIETIPECUBHUIA
edeKT.

Takum ymHOM, aHTaroHisMm go 5-HT2A-peuenTtopis
pazom i3 H1-anTuricraminHuM Ta anbdal -agpeHepriyHum
AHTarOHICTMYHMM €(heKTOM TEOPETUIHO MOSICHIOIOTh Tepa-
TIEBTUYHY Ail0 TPa30J0HY SIK CHOMIHOIO B miaIlla30Hi 103
25—150 mr (puc. 2 i 3B). SIkio mo mporo gomaTu, 1o Tpa-
30/10H HE BUKJIMKAE 3aJIEXKHOCTI Ta MA€ BiTHOCHO KOPOT-
KMIi TIepioa HamiBBUBEAEHHS, MOXHA BBaXKaTU TPa30d0H
ileaJIbHUM CHOIIHUM 3aCO00M.

MeXaHi3M Aii TPA30AOHY
9K BACOKOAO30BOro QHTUAENPECAHTY

J1J1s1 TIepeTBOpEeHHSI TPa30A0HY Ha MOTYKHUM iHTi0ITOP
SERT motpi6Hi Bucoki go3u 150—600 mr (puc. 1, 2, 3A)
[9, 23]. ¥V takux Bucokux go3ax SERT mpurHiuyerhcs no
piBHSI, HEOOXiTHOTO MJIsI aHTUAETIpecuBHOI aii. IHakIe
KaXky4u, BUCOKI 103U IMOCWIIOIOTH TOAAaTKOBY JIit0 iHTiOYy-
BanHsa SERT nHa anraronism 5-HT2A, nogatoun 1me omuH
¢apMaKoJIOTIYHMIT MeXaHi3M 10 TIepeliKy 0araTo(pyHKIIio-
HaJIbHUX BJIACTMBOCTEM TPa30J0HY B 11iil 103i.

€ TeopeTUYHi MiaCcTaBU MPUIYCKATH, 110 aHTaroHic-
™ 5-HT2A Ta 5-HT2C TakoxX MOXYTb MAaTH aHTUIETIPE-
cuBHY aito. TakuM yMHOM, cymapHe iHrioyBaHHst SERT
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mnoc antaroHizm 5-HT2A/2C mMaTuMme CUHEpridyHy aH-
TUaenpecuBHy Aito [27—38]. OauH i3 MOTeHUIHUX Heli-
po06ioJIOTiYHUX CyOCTpaTiB CUHEPrii aHTUIENpPECaHTIB
Mix aHTaroHizmom 5-HT2A Ta inrioyBanHsim SERT mo-
XOIUTD BiJl MPOTUJICKHUX Aili CEPOTOHIHY Y MipaMiTHUX
HelipoHax TpedpOHTAIBHOI KOPU TOJOBHOTO MO3KY [9,
36]. Konmu SSRI/SNRI nocuiiooTh BUBIJIBHEHHS CEPO-
TOHiHY B IIpe@pOHTAIbHIN KOPi, 11€ MPU3BOAUTH A0 MPO-
TUJIEXKHOI [1i1 CEpOTOHIHY Ha IIOCTCUHAINTUYHI pelelITOpU
5-HTI1A ta 5-HT2A [9, 36]. TakuM YMHOM, CEPOTOHIH
iHrioye peuentopu 5-HTI1A B mipaMmigHux HellpoHax
npedpoHTaIbHOI KOopu i 30ymkye peuentopu 5S-HT2A
Ha TUX caMHUX HelipoHax. bajaHc MixX UMMM ABOMa 1i-
SIMU BU3HAYa€E, YU € YUCTE 30YKEHHS YU YUCTE rajbMy-
BaHHS MipaMiJHOTO HelipoHa cepoTOHiHOM. TeopeTHUHO
TepamneBTUYHA i CePOTOHIHEPTIYHNX aHTUAETIPECAHTIB
MOXe OyTHM MOB’s3aHa 31 3HMKEHHSIM TillepaKTUBHOC-
Ti IipaMigHUX HEWPOHIB KOPU TOJIOBHOIO MO3KYy Ipu
nenpecii [9], i, oTXe, aHTUAENPECAHTU MOXYThb HisiTU
YaCTKOBO LILJISIXOM iHTiOyBaHHS LIUX IipaMiZHUX HEMPO-
HiB TIpepOHTANbHOI KOPU, 3MEHIIYIOYM BUBITbHEHHS
rJIyTamary.

Takum yuHOM, KOJIM PiBEHb CEPOTOHIHY MiABUIILYETHCS
nicis inrioyBanHst SERT, peuenropu 5S-HT2A 30ymxyBaTu -
MYTb ITipaMiIHi HeiipOHH i ITOM IKIITyBaTUMYTh TEOPETUIHO
OaxkaHe ornocepenkoBaHe iHrioyBanHsa 5- HT 1A-perenTopiB
uX HelipoHiB. 3 iHIIOro 60Ky, Konu peuenropu 5S-HT2A
OJIOKYIOTHCSI OMHOYACHO 3 akTuBali€io peuenTtopiB SHT1A,
11 IMMOCUJIIOE iHTiOYBaHHS KOPKOBUX IipaMiIHUX HEMPOHIB,
TiMOTETUYHO OMOCEPEIKOBYIOUM CUHEPTiUHi e(heKTU aHTH-
nernpecaHTis [9, 27—30].

[HIIMM MexaHi3MOM, 3a TOTTOMOTOIO SIKOI'0 aHTaro-
Hictu 5-HT2A/2C M0XyTb OTIOCEPEIKOBYBATH aHTUJIE-
MpecuBHi epeKTH, € MiABUILEHHS PiBHS HelipoMmenia-
TOpiB nodaMiHy Ta HOpaapeHaiHy B pedpoHTaIbHIl
Kopi [4, 9, 12, 15, 31—35]. BBaxaeTncs, 110 Leil Mexa-
Hi3M YacCTKOBO IMOSICHIOE aHTUJIETIPECUBHY Hil0 NEIKUX
aTUMOBUX AaHTUTICUXOTUYHUX 3aCO0IB i3 BIACTUBOCTIMU
aHTaroHictiB 5-HT2A [2, 9, 12, 28], a TakoX aHTuUIe-
MPEeCaHTHUMMU BJIACTUBOCTIMU aHTaroHictiB 5-HT2C
aroMeJlaTMHY Ta KBeTiamiHy (4epe3 Horo akTUBHUIA Me-
TaboiT HOpKBeTiamiH) [4, 9, 12]. Peuentopu 5-HT2A
Tta 5-HT2C perynotoTh BUBUILHEHHS 1odaMiHy Ta HO-
pajpeHayiiHy B KOpi FOJJOBHOTO MO3KY, 3arajoMm Mpu-
THiUYI0OUM BUBIJbHEHHS 1LIMX HellpomeniaTopis, iHOII
yepes ranpMiBHuit TAMKepriunuit intepHeiipon [31—
38]. Konu 1ie ranbMyBaHHS OJIOKYETHCS aHTAarOHIiCTOM
5-HT2A/2C, 9K-0T Tpa30I0oH, 1ie¢ MPUTHIiYyE BUBIJb-
HEHHS SK nodaMiHy, TaK i HopaapeHaliHy B mpedpoH-
TaJbHil KOpi, MOTEHIiIIHO OMOCEePEeIKOBYIOUM aHTUIE-
npecuBHi epextu [9].

Lli pi3Hi (hapMakosoriuHi MexaHi3Mu, SKi BKa3ylOTh Ha
Te, ik aHTaroHictu 5S-HT2A/2C cami mo co6i MoXyTb OyTH
aHTUETIpecCaHTaMu, i 0COOJUBO MOXKJIMBICTh TOTO, IO IIi
MEXaHi3MU1 MOXKYTb CIIPaBJISITU CUHEPTiYHY aHTUACTIPECUB-
Hy Ai1o pa3oMm i3 omHouyacHUM iHrioyBaHHsIM SERT, Bce 111e €
JIMIIE TEOPETUIYHUMM MipKyBaHHSIMHU. 2KOMTHI KJIiHiUHI 10-
CJIIIKeHHSI He IMiATBEPIKYIOTh, 1110 J0JaBaHHS aHTarOHi3MYy
5-HT2A/2C no nii SSRI/SNRI nocuitoe aHTHaETPpECUBHI

eexTu y mauieHTiB 3 aernpeciero. OgHak 1ie ysSIBJISHHS y3ro-
JIKYETBHCS 31 CITOCTEPEXKEHHSMU TIPO T€, 1110 aTUIOBI aHTU-
TICUXOTUKMU, SIKi MalOTh aHTaroHicTuuHui eext 5-HT2A,
crpaBni moteHio0Th aii SSRI/SNRI y neskux naiieHTtis
3 nernpecieto [9, 23], ocobaMBO y BUIaaKax Jaenpecii, pe3uc-
TEHTHOI 10 JikyBaHHs [23].

DAapMAKOKIHETUKO TPA3OAOHY:
NOPIBHAHHS MEXCAHi3MiB HEraMHOro
TO NOAOBXXEHOTO BUBIAbHEHHS

SK1110 BUCOKIi 1031 BUKJIMKAIOTh KPUTUUHE IIPUTHIYEH-
st SERT, uepe3s 1110 Tpa30J0H Ma€ aHTUIACTIPECUBHY JiiO,
a TAKOX BMCOKI J03M BUKJIMKaIOTh aHTaroHism 5-HT2C,
SIKMI Yy MO€HAHHI 3 aHTaroHizMoM 5-HT2A nocuiioe aH-
TUIETIPECUBHY [Iit0 Ta IepeHOCUuMicTh npurHiueHHst SERT,
TO YOMY KITIHIIICTH MIPOCTO HE IMiABUIIYIOTH 103y TPa30-
JIOHY IIJISI TOTO, 1100 TPU3HAYMTH MOTO SIK aHTUACTIPECAHT?
Yomy HaTOMICTb TPa300H HabaraTo yacriile Mpu3HaYaTh
y HU3bKUX no3ax pazom i3 SSRI/SNRI, Hix sk MOHOTEpa-
ITi10 Y BUCOKUX 103ax?

IcHye ronoBHa KiIiHiYHA IpUYMHA, YOMY IS JTiIKyBaHHS
Jernpecii Tpa30I0H He BUKOPUCTOBYETHCS SIK MOHOTEpaITist
V BUCOKMX /103aX: B aHTUJETIPECUBHUX A03aX BiH 4aCTO MAa€E
HAJITO CeaTUBHY Jit0 TPOTSITOM JIHS.

TpanuuiiiHuit Tpa3oa0H icHY€E Y (hOpMi KOPOTKOT Iii 3
HeraitHuM BuBiIbHeHHsIM (IR), 1110 IBUAKO reHepye Ii-
KOBI piBHI IIperapary, siki IBUIKO 3HUXKYIOThCs (puc. 10)
[16, 17, 21, 22, 39]. Ha puc. 10 moka3aHi po3paxoBaHi
32 JOTIOMOTOI0 (hapMaKOKiHETUYHOTO MOJETIOBAHHS
piBHI Tpa3zonoHy IR y crabinbHOMY cTaHi yepe3 9 nHIB
npuitomy B nosax 50, 751 100 mr Ha Hiu [39]. IBun-
Ke MiABUIICHHS MiKOBUX piBHIB Mix 0,65 i 1,3 mr/n [39]
MoB’si3aHe 3 MOTY>KHUMU CHOAIMHUMU edeKTaMu, sIKi,
OYEeBMIHO, He (OPMYIOThH 3 YACOM TOJIEPAHTHOCTI Ta He-
YacTO BUKJIMKAIOTH «ITiCJSIAiF0» BHACHIMOK cenallii Ha-
crynHoro paHky [23]. LlIBuaki, HemoctiliHi piBHI Tpa-
30/I0HY B IJIa3Mi € ieaIbHUMMU JIJISI CHOAIMHOTO edeKTy,
a TyJIibCylo4ya CUCTEMAa JOCTaBKM Tpernapary € 0axkaHolo
BJIACTUBICTIO IJIS1 3aI100iraHHSI PO3BUTKY TOJEPAHTHOCTL
no npenapaty [9]. He nusHo, 1o tpazonoH IR € uynosum
CHOAIHUM 3aCO00M.

Ha puc. 10 Takox mokazaHO MiHiMaJabHY KOHILIEH-
Tpauilo TpPa3omoHY, sKa, 32 AESIKUMU JOCIIIKEHHIMMU,
HeoOXimHa IJ1d TOCSITHEHHSI aHTUAENPECUBHOI il (JIiHist
0,65 mr/m) [21, 22, 40]. CHomiliHi 103U IOCSTalOTh IIUX
PiBHIB Ha KOPOTKHW TepMiH, TOMY TaKi 1031 HE € ajeK-
BaTHUMMU JIJIs aHTUETIpecuBHOTO edeKTy. st mopiBHSIH-
Hs MOKa3aHi piBHI IIperapaTty B IJIa3Mi Y pa3i BBEISHHS
Tpa30d0HY IIPOJOHIOBaHOTO BMBiIbHeHHS (XR) omuH
pa3 Ha 100y B 103i 300 mr (puc. 10, 11) [39]. [To-niepiue,
KOHILIeHTpallisl mpenapaty y ¢popMi XR moBiibHO 3pocTae
i TIOBiJIbHO 3HMIXYETHCS, IPU LIbOMY 3a0e3Meuyiouu Horo
CTiliKi piBHi, 1110 MEPEBUILYIOTh MiHiMaJIbHY KOHIIEHTpa-
11i10 aHTUICTIPECAHTY, i 3 MiIKOBUMU PiBHSIMU TPA30JOHY B
IJ1a3Mi B TOMY X Jlialia3oHi, 110 CTBOPIOETHCS JIUIIIE JT0-
3010 100 mMr TpazomoHy IR [39]. Takum unHOM, Tpa3oa0H
XR y mo3i 300 Mr ToBHHEH 3a0€31eYNTH TOCTaTHIl Ta I10-
CTiliHUII piBeHb TPA30IOHY B KPOBi, HCOOXiTHUI IJIsI aH-
TUACIIPECUBHOI [ii, ajie BiH He Ma€ CIIPaBJISITU CeIaTUBHY
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PucyHok 10. TpasoaoH IR npotu TpazonoHy XR,
O NPUIPMAaETbCH O4NH Pa3 Ha 4o06y Ha Hi4 [39]

HaBsepaeHo oLuiHKM piBHSI TPa3040HY B NnJyia3mi nicsisi BBeAeHHS
CHogiiHoi Bo3mn 50, 75 a6o 100 mr Tpa3onoHy IR nporsrom 9
AHiIB. [likoBi KOHYeHTpaLii npenaparty AOCAraloTbCs LUBULAKO
3 TaKuM XKe LIBUAKAM iX 3HVKEHHSIM NpoTaromMm Ho4i. MiHi-
MasnbHi piBHi aHTUAEnpecuBHoT Oii Tpazogory [21, 22, 40]
AO0CSAraloTbCsi TAMYacoBO, SIKLIO B3arasi [OoCsraloTbCs npv
3acTocyBaHHi cHogiiHoi ao3un. HaBnaku, npuiiom 300 mMr
Tpa3onoHy XR oauH pa3 Ha Hi4 CTBOPIOE piBEeHb TPAa3040HY B
nsa3miKpoBi, SKUV MOBiJIbHO 3POCTAE i HIKOJIN He OMYCKaeETbCA
HM)XYe Big MiHIManbHUX KOHLeHTPaLii, wo 3abe3neyyioTb
aHtugenpecusHy gito [39]. lMikoBi piBHi TpazogoHy XR 300 mr
npub6an3HO Taki X cami, sk i nikosi piHi 100 mr Tpa3ogoHy IR.

100 mg IR TID

300 mg XR ghs

Minimum
antidepressant
concentration

0.1+ 3

0 r T T T T
23:30 400 8:00 12:00 16:00 20:00 23:30
Hours

PucyHok 11. lNopiBHSAHHSA aHTUAENPECUBHUX [03
Tpa3oAoHy IR Ta tpazonoHy XR [39]

IMpu 3acTrocyBaHHi Tpa3oaoHy IR y ao3i 100 mr Tpu pa3vi Ha 4eHb
4Yepe3s 9 AHIB KONMBaHHS PiBHIB Npenapary B nyi1a3mi Mae 3y6-
yacronogioHwii Burnsg. Lji piBHi 4acTo 3Ha4YHO nepeBuLLyIOTb
MiHIManbHy KOHLIeHTPaLito, HeOOXiaHy AN aHTUAENPECUBHOIO
edekTy, ane piseHb npenaparty rnpPoTsaroM Ho4i He BTPUMYETbCS
BULLe MiHiMasibHOT KOHLIeHTpauii. Lje reHepye npoTsarom KisibKox
roavH Ha AeHb KOHUEHTpaLilo Tpa3o[0Hy GinbLuy, HiX HeoO6-
XigHO 4151 MOXXJINBOIO BUHUKHEHHSI No6iYHNX epeKTiB, aK-OT
cenawuisi, Togi IK HasiBHICTb KOHLIEHTPaULii Tpa3040HY, MEHLLIOI 3a
HeoOXigHY, MPOTAroM KiZibkOX roquH Ha AeHb MOXXe BUK/IUKaTU
3HWXKEHHS ioro aHTtuaenpecnsHoro egpekty. Hasnaku, Taka x
KiNbKiCTb TPa3040HY, L0 BBOAUTbCS OAWH pa3 Ha Ao0y y Burnsni
Tpa3onoHy XR B 403i 300 Mr Ha Hi4, CTBOPIOE NnyiaBHO 3POCTAalo-
YUK piseHb rnpenapary B rnia3mi, SKN 3aBXau NigTpuMyeTbCS
BULYe Bif MiHIManbHO HeOOXiBHOro Ans aHTUAEenpPecuBHOro
egekTy, i 3 HabaraTto HWKYUMU MIKOBUMMU PIBHSIMU MOPIBHSIHO
3 Takumu y pa3i 3acTocyBaHHS Tpa3oaoHy IR.

Ni10, GBI BUPAXKEHY, HiXX Ta, 1110 BUHMKAE TIPU BBEICHHI
100 mr tpazonony IR. Kpim Toro, cTiiiki piBHi Tpa3ono-
HY B KpOBi, CTBOpIOBaHi iioro (popmoro XR, TeopeTuuHo €
iZeaTbHUMM JISI TOTO, 1100 BUKJIUKATHU TOJEPAHTHICTh 10
Mo6iyHOro cematuBHOro eeKkTy, Ha BiAMiHYy BiJ BUMamI-
KiB KOPOTKOYACHOI ITyJIbCYI0UO0i JOCTaBKM Tpa3omoHy IR,
KOJIM He TTOTpiOHA TOJEePaHTHICTh 10 CEAaTUBHOTO e(heKTY.

KinpkicHe Bu3HaueHHsI (hapMaKOKiHETUKHU TPA30I0HY
IR B anTuaenpecanTHii no3i 300 Mr Ha 10Oy MpU BBEAEHHI
iioro no 100 Mr Tpuyi Ha 100y rokas3aHo Ha puc. 11 [39]. Y
LIbOMY BUIAJIKy KPMBa KOHLIEHTPALlill TPA30/I0HY B TU1a3Mi
Mae 3yOoyacTonomiOHuii BUIJISIA: PiBEHb TPAa30J0HY MpPO-
TSATOM OiJIbIIOI YACTUHM AHS 3arajoM BMILMMA, HiXK MiHi-
MaJIbHO HeoOXiHa KOHIICHTpaLlis U1 aHTUIETPECUBHOTO
edexTy, aje mpu bOMY MPOTSITOM HOUI, Mepe/] BBEACHHSIM
HOBOI paHKOBOI 031, piBeHb IIPEIIapary B IUIa3Mi 3MEHIITY-
€ThCS HIKYE Bill MiHIMaJIbHO HEOOXiAHOI KOHIIEHTpPALIil 1715
aHTuaenpecusHoi 1ii [39]. ly>xe BUCOKIi piBHi Tpa3oa0HY
MPOTSATOM JIESIKMX NEPiofliB AHS € y ABA-TPU Pa3u BULLIUMU
BiJl IPOTrHO30BaHMX PiBHiB (MOpiBHSITE MiKK Tpa3oaoHy IR
Ha puc. 10 i 11). He nuBHoO, 1o TpasogoH IR, saxuii npu-
3HayaloTh y 1031 100 Mr Tpuyi Ha 100y, y NesIKUX MallieH-
TiB MOX€E BUKJIMKATU HETIPUNHITHUI CeIaTUBHUI ehEeKT.
AK1110 10 1BOTO A0AATH HE3PYUHICTh 6araTopazoBOro Npu-
oMy TIperaparty MpOoTSIrOM 1001, CTa€ 3pO3yMiuM, YOMY
BUKOpUCTaHHS Tpa3oaoHy IR y no3ax, anexBaTHUX 15 3a-
Oe3mnevYeHHST aHTUACIIPECUBHOTO e(PEKTY, OYI0 OOMEKeHIM.
J1J1s1 TIOpiBHSIHHSI PiBHI Tpa30d0HY B IUIa3Mi Y BUITAIKYy 3a-
crocyBaHHs ¢opmu XR y 103i 300 Mr Takox moka3aHi Ha
puc. 11 [39].

®dapmakokiHeTHUHUI TTpodiab TpazogoHy XR cBiguuTh
Mpo Te, 110 BiH NMOBUHEH MaTU MEHIIIe MOOIYHUX e(EKTiB
TpH MiKOBIi1 1031, ajie oro aHTUAeNPEeCUBHUI e(PeKT CXO-
JKMH 3 TAKKMM, 110 PO3BUBAETHCS MpU 3acTocyBaHHi 100 Mr
Tpa3omony IR Tpuyi Ha mOOY.

BUCHOBKMU

TpazonoH, npenapar, IKUil JaBHO BUKOPUCTOBYETHCS
B nicuxodapMaKoJIorii, Terep po3rIsiIaETbCs SIK 6araTo-
(byHKUiOHANBHUI Mpemnapar i3 cCHomiitHUM (dapmakoJo-
riYHUM e(eKTOM y HU3bKMX 03aX Ta 10aTKOBOIO Oararo-
(byHk1ioHaTBHOIO (hapMaKOJIOTIYHOIO [Ti€I0, 1110 Y BUCOKUX
J103aX POOUTH MOro aHTHUAeTIpecaHToM. Tpa3omoH y dop-
Mi HEraifHOTO BUBUIbHEHHS € KPAIllUM JIJIsT 3aCTOCYBaHHSI
SIK CHOHIMHMIA 3aci0, ToAdi sIK iioro ¢popma IOJ0BXKEHOTO
KOHTPOJIbOBAHOTO BUBIJIbHEHHSI MOXe OyTH Kpallowo AJs
3aCTOCYBaHHS MOTO SIK aHTUAeNpecaHTy. SIK aHTuIenpe-
CaHT TPa30J0H Ma€ OyTH TaKUM Xe epeKTUBHUM, 1K SSRI
ta SNRI [42, 43], ajile npu 1IbOMY MaTU HU3BKY YaCTOTY
TaKUX MOOIYHUX e(PEeKTiB, IK TpUBOra, 0E3COHHS Ta CEKCY-
ajbHa MUChYHKIIISI, BIaCTUBOCTEH, OUiKyBaHUX JJIs1 Oara-
todyHKIioHaabHOro SARI.
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Beyond the margins: evaluating the necessity
and timing of supramarginal resection
in glioblastoma management

Abstract. Glioblastoma, classified as a grade IV astrocytoma by the World Health Organization, continues to be a
very aggressive cancer that requires a comprehensive strategy comprising surgery, radiation, and chemotherapy. Tra-
ditionally, gross total resection has primarily targeted the contrast-enhanced regions shown on T 1-weighted magnetic
resonance images. However, current studies suggest a more aggressive approach that focuses on removing the areas
around the tumor, called supramarginal resection. This innovative strategy seeks to go beyond traditional bounda-
ries, offering possible advantages for survival. However, it also raises worries over the removal of brain tissue that is
crucial for important functions. The extremely poor prognosis of glioblastoma, characterized by a median survival
of 10 months, highlights the pressing need for novel approaches to treatment. The aim of the study is to evaluate the
influence of resection with a margin that extends much beyond the contrast enhancement on the survival of certain
glioblastoma patients. The potential advantages documented in previous collections of cases are consistent with the
notion of personalized surgical decision-making, which questions the prevailing approach of achieving the greatest
possible removal of the tumor that is enhanced by contrast. Nevertheless, the potential neurological risks should be
thoroughly evaluated. The objective of this study is to provide significant insights into improving the management
of glioblastoma by examining the careful trade-off between aggressive tumor removal and preserving neurological

Jfunction in specific groups of patients.

Keywords: supramarginal resection, gross total resection; glioblastoma; glioma; high-grade glioma

Introduction

Glioblastoma, categorized as a grade IV astrocytoma by
the World Health Organization, continues to pose a signifi-
cant obstacle in the field of neuro-oncology due to its highly
aggressive characteristics and the scarcity of available treat-
ment choices [1].

The conventional treatment strategy entails a synergistic
use of surgical excision, radiation, and chemotherapy. Prior
studies have found that achieving a minimal extent of resec-
tion (EOR) of around 70 % based on T1-weighted contrast-
enhanced imaging leads to increased survival rates. Due to
the positive outcomes observed with increased EOR, there

has been a focused endeavor to develop and use cutting-
edge technology and surgical instruments with the goal of
improving the safety and efficiency of resection treatments.
The effectiveness of surgical intervention, specifically, has
been a central focus of research, with EOR having a critical
influence on patient outcomes [2].

Historically, the objective of glioblastoma surgery has
been to remove the visible areas of increased contrast on
T1-weighted magnetic resonance imaging (MRI), known
as gross total resection (GTR). Nevertheless, improving un-
derstanding of the invasive characteristics of glioblastoma
has resulted in a fundamental change in perspective. Recent
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research suggest implementing a more assertive approach
called supramarginal resection, which aims to go beyond
traditional boundaries in order to target regions surrounding
the tumor that have been invaded. The invasion of diseased
cells into the normal white matter around the neoplastic core
creates distinct zones that pose a special challenge and po-
tential in the therapy of glioblastoma [3].

The existing literature indicates an increasing amount of
data that suggests supramarginal resection may have poten-
tial advantages in terms of survival compared to traditional
gross total resection. Nevertheless, this method raises worries
about the possibility of removing brain tissue that is crucial
for normal brain function. Therefore, it is important to care-
fully balance the goal of removing the tumor as much as pos-
sible while still protecting neurological function [4].

This article aims to thoroughly assess the need and op-
timal time for supramarginal resection in the therapy of
glioblastoma by doing a comparative analysis with the con-
ventional approach of gross total resection. Our objective is
to analyze and combine the results of relevant research in
order to clarify the possible advantages and disadvantages of
supramarginal resection. This will provide valuable insights
into how this surgical procedure may be used to make per-
sonalized decisions for patients with glioblastoma.

Supramarginal resection: advantages
and mechanisms

Glioblastoma, a highly malignant form of brain cancer,
poses significant challenges due to its infiltrative nature.
Surgical resection is a crucial component of the treatment
strategy, and recent research have explored the advantages
and mechanisms of supramarginal resection in glioblastoma
cases [5—12].

Advantages of supramarginal resection

1. Maximizing tumor removal: the supramarginal gyrus,
located in the parietal lobe, is often implicated in glioblas-
toma cases. Resection of this region aims to maximize the
removal of tumor tissue, potentially reducing the risk of re-
currence and improving overall patient outcomes.

2. Preserving critical functions: advances in neuroima-
ging and surgical techniques allow for more precise targeting
during supramarginal resection. This precision minimizes
damage to surrounding healthy brain tissue and preserves
critical functions associated with the supramarginal gyrus,
such as language processing and spatial awareness.

3. Enhanced patient outcomes: studies suggest a corre-
lation between the extent of tumor resection and improved
patient outcomes in glioblastoma. Supramarginal resection,
when performed carefully, may contribute to better progres-
sion-free survival and quality of life for patients.

Mechanisms of supramarginal resection

1. Functional mapping: preoperative functional mapping
is a key mechanism in supramarginal resection. Techniques
like functional magnetic resonance imaging help identify
eloquent areas of the brain, including those associated with
the supramarginal gyrus. This mapping guides surgeons in
planning the surgery to avoid critical functional regions.

2. Intraoperative monitoring: real-time neurophysiologi-
cal monitoring during surgery plays a crucial role in the suc-
cess of supramarginal resection. Monitoring helps assess the
functionality of the brain in real time, allowing surgeons to
make informed decisions and ensure that vital areas, inclu-
ding those related to the supramarginal gyrus, are spared.

3. Neuronavigation systems: the integration of neuro-
navigation systems is another mechanism that enhances the
precision of supramarginal resection. These systems provide
three-dimensional visualization of the brain, aiding surgeons
in navigating through complex structures and ensuring ac-
curate targeting during the procedure.

4. Advanced imaging modalities: the use of advanced
imaging modalities, such as diffusion tensor imaging, helps
surgeons visualize white matter tracts and assess their proxi-
mity to the tumor. This information is invaluable in plan-
ning supramarginal resection, as it allows for a more com-
prehensive understanding of the tumor’s relationship with
surrounding brain structures.

Gross total resection: limitations
and considerations

GTR is a surgical approach aimed at removing the entire
visible tumor mass in patients diagnosed with glioblastoma,
a highly aggressive and infiltrative form of brain cancer. GTR
is a critical component of the multimodal treatment strategy
that typically includes surgery, radiation therapy, and che-
motherapy. The primary goal of GTR is to maximize the ex-
tent of tumor removal, which can potentially improve patient
outcomes and prolong survival [13—19].

Advantages of gross total resection

1. Improved survival rates: studies have suggested a posi-
tive correlation between the extent of tumor resection and
overall survival in glioblastoma patients. GTR aims to re-
move as much tumor tissue as possible, reducing the risk of
recurrence and improving prognosis.

2. Enhanced response to adjuvant therapies: following
GTR, adjuvant therapies such as radiation and chemothe-
rapy may be more effective, as there is less tumor burden for
these treatments to target. This synergy between surgery and
adjuvant therapies is crucial in the comprehensive manage-
ment of glioblastoma.

3. Quality of life: GTR not only addresses the biological
aspects of tumor removal but can also contribute to improved
quality of life for patients by alleviating symptoms associated
with increased intracranial pressure and mass effect.

Limitations and considerations

1. Tumor infiltration beyond visible margins: glioblasto-
ma is known for its diffuse infiltration into surrounding brain
tissue, making it challenging to define clear boundaries be-
tween tumor and normal brain. Despite advances in imaging
and surgical techniques, some tumor cells may remain be-
yond the visible margins, limiting the efficacy of GTR alone.

2. Risk of neurological deficits: achieving GTR may
involve navigating through eloquent areas of the brain re-
sponsible for crucial functions such as motor skills, language,
and sensory perception. Aggressive resection in these regions
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poses a risk of postoperative neurological deficits, and sur-
geons must balance tumor removal with preserving essential
brain functions.

3. Perivascular tumor satellites: glioblastoma cells often
extend along blood vessels, forming perivascular tumor satel-
lites. These microscopic infiltrations are challenging to de-
tect and remove completely during surgery, contributing to
the difficulty in achieving true GTR.

4. Postoperative imaging challenges: distinguishing be-
tween postoperative changes and residual tumor on imaging
can be challenging. Postoperative inflammation and changes
in blood flow can mimic residual tumor on follow-up scans,
leading to uncertainties in assessing the success of GTR.

5. Heterogeneity of glioblastoma: glioblastoma is a highly
heterogeneous tumor, with variations in genetic and molecu-
lar profiles within the same lesion. This heterogeneity can
result in subpopulations of cells with different responses to
treatment, potentially leading to treatment resistance and
recurrence even after GTR.

Considerations for optimal gross fotal resection

1. Advanced imaging modalities: the integration of ad-
vanced imaging modalities, such as functional MRI, diffu-
sion tensor imaging, and 5-ALA fluorescence, plays a crucial
role in optimizing gross total resection. These techniques aid
surgeons in visualizing tumor margins, preserving critical
structures, and improving the accuracy of resection.

2. Intraoperative monitoring: real-time neurophysio-
logical monitoring during surgery is essential to assess and
preserve critical brain functions. Monitoring helps surgeons
make informed decisions about the extent of resection, es-
pecially in areas associated with eloquent brain functions.

3. Adjuvant therapies: gross total resection is often fol-
lowed by adjuvant therapies such as radiation and chemo-
therapy. Coordination between surgical and oncological
teams is vital to tailor the adjuvant treatment plan based on
the extent of resection and the patient’s overall health.

The limitations associated with the infiltrative nature
of the tumor, the risk of neurological deficits, and the pre-
sence of perivascular tumor satellites emphasize the need
for a thoughtful and multidisciplinary approach to glioblas-
toma surgery. Advances in imaging, intraoperative moni-
toring, and collaboration among healthcare professionals
continue to refine the strategies for achieving optimal gross
total resection in the complex management of glioblastoma
[14, 20, 21].

Comparative clinical studies

In a series of comprehensive studies exploring surgical
strategies for glioblastoma, researchers have undertaken ret-
rospective cohort and comparative analyses to discern the
outcomes associated with GTR and supramarginal resec-
tion. Di Long et al. (2022) conducted a retrospective cohort
study, emphasizing survival rates, progression-free survival,
and postoperative functional outcomes in glioblastoma pa-
tients undergoing either GTR or supramarginal resection.
The findings indicated that GTR tended to achieve higher
rates of complete tumor removal, while supramarginal re-
section exhibited potential advantages in preserving critical

brain functions [19]. Parallelly, Polonara G. et al. (2023)
delved into a similar comparative investigation, echoing the
evaluation of survival metrics and functional outcomes in
GTR versus supramarginal resection scenarios. Their results
confirmed the emerging pattern observed by Di Long et al.,
suggesting potential benefits associated with supramarginal
resection in terms of neurofunctional preservation [17].
Moreover, Johnson et al. (2023) approached the comparative
analysis from a distinct perspective, centering on the impact
of GTR and supramarginal resection on patients’ quality of
life. This nuanced exploration encompassed postoperative
neurocognitive function, language skills, and motor abili-
ties. The outcomes of this study underscored the potential
for supramarginal resection, when individualized to patient
characteristics, to yield improved functional outcomes com-
pared to more extensive resection approaches [6]. Building
on these insights, Bonosi L. et al. (2023) contributed a pro-
spective study utilizing advanced imaging techniques to as-
sess the efficacy of GTR and supramarginal resection. Their
results suggested that while GTR achieved higher rates of
macroscopic tumor removal, supramarginal resection pre-
sented a more nuanced approach, particularly in cases
where preserving critical brain functions took precedence
[22]. Collectively, these studies contribute to a growing body
of evidence highlighting the multifaceted considerations in
selecting between GTR and supramarginal resection stra-
tegies for glioblastoma management. GTR is characterized
by its overarching goal to eliminate the entire visible tumor
mass, providing potential relief from intracranial pressure,
and ameliorating symptoms associated with mass effect. Par-
ticularly, in cases where the tumor is situated distantly from
critical brain regions, GTR has the potential to minimize
immediate neurological deficits. Furthermore, GTR is as-
sociated with a likelihood of improved overall survival and
delayed recurrence, contributing to an extended period of
enhanced functional status for select patients. But pursuit of
GTR is not without limitations. Notably, GTR poses an ele-
vated risk of neurological deficits, particularly when the tu-
mor is located proximate to or within functionally eloquent
brain areas. Surgical interventions in these regions may re-
sult in deficits involving motor skills, sensory perception, or
language functions. The potential for postoperative neuro-
logical deficits consequently has implications for functional
outcomes, necessitating comprehensive rehabilitation and
supportive care strategies to optimize the recovery of func-
tionality after surgery [13—19]. Supramarginal resection
represents a more discerning approach, seeking to optimize
tumor removal while concurrently safeguarding crucial brain
functions linked with the supramarginal gyrus. This stra-
tegy aims to minimize the risk of immediate postoperative
neurological deficits associated with eloquent brain regions.
The emphasis on preserving critical brain functions related
to the supramarginal gyrus holds the potential for enhanced
postoperative functional outcomes, particularly in domains
such as language processing and spatial awareness. However,
the efficacy of supramarginal resection is contingent upon
factors such as the tumor’s location and extent. Achieving
maximal resection while sparing critical functions becomes
a nuanced challenge, particularly when tumors involve or are
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in close proximity to essential brain regions. This delicate
balance between tumor removal and function preservation
may pose difficulties, and there remains a potential risk of
neurological deficits. Additionally, the challenge extends to
the possibility of a higher risk of tumor recurrence compared
to GTR, introducing considerations that could impact long-
term functional outcomes for patients undergoing supramar-
ginal resection [5—12].

Future directions and implications

The future directions and implications of GTR and su-
pramarginal resection in treating glioblastoma involve on-
going advancements in neurosurgical techniques, techno-
logy, and personalized medicine. These developments aim
to improve the extent of tumor removal while minimizing
neurological deficits and optimizing patient outcomes. Here
are some potential future directions and implications [9, 10,
12, 23-25]:

1. Precision medicine and personalized approaches: ad-
vancement in molecular profiling. Future research may fo-
cus on integrating advanced molecular profiling techniques
to identify specific genetic and molecular characteristics of
glioblastoma tumors. This information can guide surgeons in
tailoring the surgical approach based on the unique biologi-
cal features of each patient’s tumor.

2. Integration of intraoperative imaging: continued im-
provement in imaging technologies. Ongoing research may
lead to the development of more advanced intraoperative
imaging techniques, such as real-time functional MRI, to
enhance the visualization of tumor boundaries and critical
brain structures during surgery. This can assist in achieving a
more precise and thorough resection.

3. Innovative navigation systems: development of en-
hanced neuronavigation systems. Future advancements may
involve the integration of artificial intelligence and augmen-
ted reality into neuronavigation systems. This could improve
the accuracy of surgical planning, allowing for more effective
GTR or supramarginal resection while minimizing the risk
of damage to eloquent brain regions.

4. Targeted therapies and adjuvant treatments: emerging
targeted therapies. Research into targeted therapies and im-
munotherapies may complement surgical interventions by
addressing residual tumor cells after resection. The integra-
tion of novel adjuvant treatments could further improve the
long-term outcomes for glioblastoma patients.

5. Neuromodulation and neuroprotection: neuromodu-
lation strategies. Future research may explore neuromodu-
lation techniques aimed at preserving and even enhancing
neurological functions during surgery. These approaches
could involve real-time monitoring and modulation of neu-
ral circuits to mitigate the risk of postoperative deficits.

6. Combination therapies and multimodal approaches:
integration of multimodal therapies. The future may see
an increased emphasis on combining surgical interventions
with other treatment modalities, such as targeted radiation
therapies, to achieve synergistic effects and improve overall
survival rates.

7. Patient-centered outcome measures: focus on quality
of life. Future studies may prioritize patient-centered out-

come measures, including quality of life assessments, to eva-
luate the impact of GTR and supramarginal resection on the
daily functioning and well-being of glioblastoma patients.

Conclusions

In conclusion, the advancement of glioblastoma therapy
relies on the convergence of state-of-the-art technology,
tailored medical approaches, and a comprehensive under-
standing of the molecular and genetic attributes of the tumor.
Anticipated developments include advancements in intra-
operative imaging, precision medicine, and augmented rea-
lity neuronavigation devices. The primary objective is to en-
hance surgical procedures for optimal tumor removal while
minimizing any adverse effects on the nervous system. The
use of novel targeted therapeutics and multimodal treatment
strategies, together with a strong focus on patient-centered
outcome measures, is expected to improve both overall sur-
vival and quality of life. The translation of these achieve-
ments into clinical practice will heavily rely on collaborative
research activities and active involvement in clinical trials.
The management of glioblastoma is progressing towards a
more refined and individualized approach, offering better
outcomes and a more optimistic future for those dealing with
this difficult diagnosis. The prospects and consequences of
using GTR and supramarginal resection for the treatment
of glioblastoma are positioned to take advantage of state-of-
the-art technology, personalized medicine, and a thorough
comprehension of the molecular and genetic characteristics
of tumors. The primary objective is to enhance surgical pro-
cedures, reduce negative effects after surgery, and improve
overall patient outcomes in the intricate and demanding
field of glioblastoma treatment. The future of glioblastoma
therapy will be influenced by ongoing research and break-
throughs in the area.
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Y)KropOAChKT OOAQCHUN KAIHIYHV LIEeHTD HeWpOXIpYrii TQ HEBPOAOTII Y)KFropOACHKOro HALIOHAALHOIO YHIBEPCUTETY,

M. Yokropoa, YkpaiHa

Mo3a MeXXamu: oLiHKA HEOBXIAHOCTI TA YACY CYNPAMAPriHOABHOT pe3eKLuii

npu AiKYBOHHi TAio6AacToMmU

Pe3iome. Iio6nactoma, knacudikosaHa BcecBiTHbOIO opra-
Hi3allielo OXOpOHU 3I0POB’s SIK acTporuromMa [V crymneHs, mpo-
TIOBXYE 3TUIIATUCS Iy>KE arPECUBHUM TUTIOM PaKy, IKUi BUMa-
ra€ KOMILIEKCHOI CTpaTerii, 1110 BKJIIOYA€ XipypriyHe BTpyyaHHsI,
MPOMEHEBY Ta XimioTepamnilo. TpaauuiiiHO 3arajbHa pe3eKkilis B
repiry 4epry HalliJleHa Ha KOHTPAacTHi AUISIHKM, MOKa3aHi Ha
T1-3BaxXeHUX MarHiTHO-pe30HAHCHUX 300paxkeHHIX. OgHaK y
CYyYaCHMX IOCIiIXKEHHSIX MPOMOHYIOTh OiIbIII aTPECUBHUI MiaXis,
SIKUI 30CePeKYETHCSI Ha BUIAJICHHI TUITHOK HaBKOJIO ITyXJIMHU
Ta Ha3WBA€ETHCS CylpaMapriHaJdbHOIO pe3ekirieto. Lls iHHOBa-
1ifiHa cTpaTeris MparHe BUMTH 3a paMKU TPaIULiHHUX TPAHULb,
MPOTOHYIOUM MOXJIUBI MepeBaru st BUxkuBaHHs. OQHak 1e Ta-
KOX BUKJIMKA€E 3aHEITOKOEHHS 11010 BUIAJEHHS TKAHUHU MO3-
Ky, SIKa Ma€ BUpilllaJibHEe 3HAYEHHS TIPU BUKOHAHHI BaXKJIUBUX
¢ynkuii. HanzsuyaitHo moraHuii mporHo3 riaio6jacTomMu, 110
XapaKTepU3YETHCSI CepeHiM TnepiogoM BukuBaHHs 10 micsis,
MiIKPECTIOE HaraJibHYy TTOTPeOy B HOBUX ITiIXO/aX J0 JIIKyBaHHS.

Merta mociimKeHHS TOJIITae B TOMY, 1100 OIIiIHUTH BIUIUB pe-
3€KIIii 3 3amacoM, SIKUi BUXOAUTH 32 pAMKM KOHTPACTHOTO TIO-
CUJICHHSI, Ha BMDKMBaHHS AESIKUX MALi€HTIB i3 1iodJlacToMOl0.
IToreHwiliHi mepeBaru, 3aJ0KyMEHTOBaHI B MOIEPEIHIX cepisix
BUIAJKiB, Y3TOIKYIOTbCS 3 KOHIIETI€0 iHAUBIAYali30BAHOTO
MIPUNHSTTS XipyprivHUX pillleHb, KOJH ITil CYMHIB CTaBUTHCS
rnepeBaxkalouuil MiaXia JOCSATHEHHSI MaKCUMaJIbHO MOXJIMBOTO
BUIAJICHHS MyXJIMHU TTPY TOCWJICHHI KOHTpAacTOM. TUM He MeHII
MOTeHUiMHI HEBPOJIOTIYHI PUBKUKU CJIiJ| PETEJIbHO OLIIHUTH. 3aB-
TIaHHS 1IBOTO JIOCTiIKEHHS TTOJISITAE B TOMY, 1100 HAaJaTU CYTTEBY
iH(opMallilo Mpo MOKpalleHHsI JiKyBaHHsI I1i00JacCTOMM IILISI-
XOM JeTaJIbHOTO BUBYEHHSI KOMITPOMICY MiX arpeCUBHUM BHUIa-
JICHHSIM TTyXJIMHU Ta 30€peXeHHSIM HEeBPOJIOTIYHUX (YHKIIIHT y
KOHKPETHMX IpyMax Mali€HTiB.

Kirro4oBi c10Ba: cynpamaprinanbHa pesexiis; 3arajbHa pe3ek-
1ist; raiobaacToma; rjioma; rjioMa BUCOKOTO CTYMEHs 3/10sKic-
HOCTI
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Mem6paHonpoTeKLis: «30A0TUN KAIOYUK» KOTHITUBHOT
peabiAiTauil y BIAHOBAIOBOABHOMY NepioAil iHCYAbTY

Pesiome. Y cmammi sueueni cyuacni noeasiou na npobaemy gapmaxomepanii nicasincyabmuux nopyuiens i,
30Kpema, Ha MONCAUBOCII KOPeKYii KOHIMUBHUX P031adié PI3HO20 cmyneHs majckocmi. JlemanvHo pozeasnyma
cmpameeis HelilponpomeKyii Ik 00UH 3 NPOBIOHUX HANPSIMIE NIKYBAHHS MA NPOPINAKMUKU Y 8IOHOBAHBANLHOMY
nepiodi iemiuHoeo iHcyabmy. 3 yiei mouku 30py npoananizosawi umoau 4o 8u60PY ONMUMANLHO20 PaAPMAK010-
2IYHO20 [HCMPYMeHmMY 3a3HaueHoi cmpamezii, nepui 3a éce 3 MEMoI0 3axXUcmy HeupoOHANbHUX MeMOpaH — MeMoO-
PAHONPOMEKUTT, @ MAK0IC MOICAUBOCIE AKMUBAUTI XOATHEPRIUHUX NPOYECI8 K OCHOBU NAMO2EHeMUUHOI KOpeKuii
Koenimueroi ducyrkyii. Ocobaugy yeazy npu ybomy npudireHo mexarizmam oii ma ocooAUBOCMAM KAIHIYHO20
sacmocyearnus npenapamy Jlipa (yumukonin) — 3aco0y 3 yHIKAAbHUMU KAIHIKO-(apMaKoa02iYHUMU 81ACMUBOC-
mamMU, w0 003604510Mb Peanizyeamu 3a3Havery cmpameeito 00T pYHMOBAHOI Hellpo- ma MemMOpaHonpomeKmopHoi
hapmaxomepanii npu nicAKHCYAbMHUX KOSHIMUBHUX NOPYULeHHSX. [lemanvHo po3easHymi mexanizmu Oii, KaiHiyHa
epexmuesnicmo Jlipu, xapakmepucmuku be3nexu ma peKomeHOauii w000 npaKkmu4Ho20 3acmocy8aHHs NPenapamy.
Ki11040Bi cJ10Ba: sionoeaioeansuuii nepiod incysbmy; Heiiponpomexuis; MemopaHonpomeKuis; 4uUmuKoain

CyauHHA IaTOJIOTisI TOJIOBHOTO MO3KY CHOTOIHI HE TiJlb-
KM € HalBaXKJIMBIIIIOO ITPOOIeMOIO HEBPOJIOTIi Ta KIIiHIYHOT
MEIULIMHU B LIJIOMY, aJie i TICHO ITOB’s3aHa i3 colliaIbHOIO
cepolo BChOT0 CYy4acHOTo CycIiibeTBa. OnHa 3 MPOBITHUX
dopmM «xBopoO LMBiMi3alii» (pa3oM i3 MCUXOCOMATUKOIO
Ta HEBpPO3aMM), 1iepeOpoBaCKY/IsIpHA MATOJIOTiS Mocifae
OJTHE 3 KJIIOYOBMX MiCllb Y CTPYKTYPi 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI HaceJeHHsI pO3BUHYTUX KpaiH. [ist YKpainu
3a3HayeHa CUTYyallisl TAKOX € BEJIbMU 3HAUYIIOI0, OCKiJIb-
KM 3aXBOPIOBaHICTh HA MO3KOBi iHCynbTH (MI) 3a ocranHi
poxu ctaHoBUTH Bin 260 mo 299 Bumankis Ha 100 Tuc. Ha-
CEJIEHHS1, 110 CYTTEBO MEPEBUILLYE AHAIOTIYHI TOKA3HUKU Y
KpaiHax €sponu (B cepeaHbomy 200 Bunaakis Ha 100 Tuc.
HaceJleHHs) [8].

ITutaHHSAM CBO€YACHOI 1IarHOCTUKM 1 aIeKBATHOTO JIi-
KYBaHHSI XBOPUX y TOCTpiil cTaii itemiuHoro iHcyabty (I1)
MpUCBsTYeHA 3HAYHA KiTbKIiCTh IyOJikariii [5, 18, 27]. Po3-
pOoOJIeHi YiTKi aaropuT™MHM Teparii, 110 BKJIOYAlOTh 3aCTO-
CyBaHHSI TPOMOOJTI3UCY Ta CIIPSIMOBAHOI HEMPOMPOTEKIIii.
Bomxouac ¢apmakoreparris 11 y BimHOBIIOBaIbHOMY II€pio-
IIi TPOBAAUTHCS, SIK IIPABUJIO, OiJIBII PYTUHHO Ta TPATUIIili-
HO, HEepiaKo 0e3 ypaxyBaHHS JOMiHYIOUYOI KJIiHIYHOI CUMII-

TOMAaTUKM, OCOOJIMBOCTEM i TEMITiB BiTHOBJIEHHST HEBPOJIO-
riyHUX (PYHKIIiH, a ToIoBHE — 0e3 3HaHHS MeXaHi3MiB Jii,
crietdiku KiaiHiko-dapMakoaoriyHux ehekTiB Ta piBHS
0e3MeKM Mpernaparis, 110 3aCTOCOBYIOTLCS MIPU LIbOMY.
OnHUMU 3 HAaWBAXJTUBIIIINX 3 MEIUYHOT Ta METMKO-CO-
11iaJIbHOI TOYOK 30pY € TTOCTIHCYJIBTHI PO3JIai KOTHITUBHOT
cdepu. 3rigHO 3 JAHMMU YUCICHHUX TOCIiIKEeHb, 9aCTOTa
BUHUKHEHHS TTOCTIHCYJBTHUX KOTHITUBHUX MTOPYIIEHD Ba-
pitoe B miana3oHi Bix 12 1o 71 %, 3 sikux 10 40 % cTaHOBUTH
PpU3UK PO3BUTKY cynuHHOI neMeHii (CH) [8, 27]. Y 3B’s13Ky
3 LIUM Tpeda MiAKPECIUTH, 1O MOCTIHCYJIBTHI KOTHITUBHI
MOPYILIEHHS € OHIEI0 3 HANOUIBII «KJTACUUHUX», SICKPABO
BUpPaXXeHUX (hOpM KOTHITMBHOTO nediuuty B 1ijomy. Bia-
HOCHO Hel0AaBHO Oy/M po3po0JieHi I y3romxKeHi Meanuy-
HOIO CTIJIbHOTOIO HOBi KpUTEpii MiarHOCTUKU CYIUHHUX
korHiTuBHUX po3ianiB (CKP) [21]. 3rinHo 3 umMu Kputepi-
SIMU, 1X OCHOBHI XapaKTEePUCTUKHN BKJITIOYAIOTh MOCTiIOBHE
IIPOrpecyBaHHS, BOTHUIIEBI HEBPOJIOTiUHi 03HAKM I CUMII-
TOMM, HEPiBHOMipHMIA pO3IOIi KOTHITUBHUX MOPYILIEHD Y
KJIiHIYHOMY X pO3yMiHHi, HasIBHiCTb B aHaMHe3i illeMiu-
HUX YpakeHb ToJIoBHOTO MO3Ky (M), ix HelipoBisyanizaliito
Ta YaCOBUI B3a€EMO3B’I30K CEPLIEBO-CYAMHHUX KaTacTpod
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i KOTHITUBHUX TTOpYLIeHb [28]. ¥ HellpoIrcuxosioriaHoMy
cTaTyci B paMKax KOTHITUBHOTO A€DIllUTY Y TAKUX XBOPUX
Mae OyTU TepeBakaHHs MpooaeM 3 OOKY HIBUAKOCTI 00-
poOku iHdopMmallii, yBaru ta/abo JJOOHUX PETyJISITOPHUX
bYHKITIH.

OnHUM i3 BaxXIUBUX (PAKTOPIB PU3UKY PO3BUTKY, 30-
kpeMa, CJI € iHCyJIBT, 1110 HEIIOAaBHO OYJIO MiATBEPIKEHO Y
BEJIMKOMY IIPOCIIEKTUBHOMY AOCiIKeHHi y Benukiit bpu-
TaHii [18]. Yacrora noctincynsrHoi CJI uepes3 2 poku cta-
HOBUJIa 0;1M3bKO 34 % y MalieHTiB 3 TSDKKUM M1 i 6113bK0
8 % y mauieHTiB 3 Jerkum nepedirom MI. Pusnk po3BuTKy
CJI npoTsirom 5 pokiB OyB MOB’s13aHUI i3 BIKOM, TSKKICTIO
CYIVWHHOTO ypaXXeHHsI, HasgBHICTIO monepenHix MI, nuc-
¢dasiero, 6a30BUM piBHEM KOTHITUBHOTO (DYHKIIIOHYBaHHSI,
JIeiiKoapeo30M, HasIBHICTIO CyMyTHbOI TaTosiorii Toio. B
iIoMy IepeOpoBacKyIISIpHi KaTacTpodu 301IbIIYBaIN PH-
3uK po3Butky CI y 3,5—47 pasiB [12].

AJie mpu IbOMY BaXKJIMBO MiIKPECIUTH, 110 BJIaCHe Ha
CJI npurnanae nuiie 1/3 ycix MocTiHCYJIBTHUX KOTHITUBHUX
po3naiB, a iHii 2/3 — 1e jerki it momipHi (cunapom ITKP)
BapiaHTU KOTHITUBHOTO AeillUTY, 1110 MalOTh IMIPOrPEai€HT-
HUI TIepebir, MpuYoMy CMepTHICTh cepen natieHTiB 3 CKP
MOCTIHCYJIBTHOI MPUPOIN 30UIbIIYEThCS Maiixke B 1,8 pasza
MOPIBHSIHO 3 MalliEHTaMM, siKi mepeHecan MI, ane 6e3 kor-
HITUBHUX TIOpYIIEeHb [7, 8, 26].

BinmosigHo, cBo€uacHa Ta ageKBaTHA KOPEKIIisl KOTHi-
TUBHUX PO3JIALiB Y IOCTIHCYJIETHOMY IIEPioIi MOXKe BBaXKa-
THUCS OTHUM 3 HallaKTyaJIbHIIINX HAMPsIMiB (papMakoTepa-
il B paMKax ITOCTiHCYJBTHOI peadiiiTaliii. Ajie IIpU LIbOMY
CIIOCTEPIraeThCs MeBHUM KIiHIYHUI ITapagokce. K Bitomo,
OCHOBHUMMMU HarlpssMaMM MEAMKaMEHTO3HOI Teparlii y Bij-
HOBJIIOBaJIbHOMY Tiepioni MI ciin BBaxartu:

— KOpEKILilo apTepialbHOIO TUCKY;

— KOPEKILilo peoOTiYHMX BJIACTUBOCTEN KPOBI;

— crabisizalliio TOHyCy MO3KOBUX CYIWH;

— HOpMaJIi3alil0 HeBPOJIOTIYHOTO i KOTHITUBHOTO e~
Gbiuury;

— 3arajJbHO3MIlLIHIOBAJIbHY Tepallilo Ta CTUMYJISIIIIO0
ajanTaliiiHUX MOXJIMBOCTel opraHismy |35, 17].

1 mpu uboMy citin 3a3HaYUTH, 1110 CEpel Ha3BaHUX Ha-
OpsMiB HaWOIIBII TUCKYCIHHUM Ta Majaopo3poOJIeHUM
3aJIMIIAETHCS BUOIp JiIKAapChKOro 3aco0y came 3 METOI0
KOpEKIlil KOTHITUBHUX TTOPYIIIeHb, 110 Tlepeadavae 3acTo-
CyBaHHS ajieKBaTHOI cTparerii Heliponporekiiii. Lle mes-
HOIO MipOIO TIOSICHIOEThCSI OOMEXEHOI0 aJbTepPHAaTUBOIO
PYTUHHOTO BUKOPUCTAHHS TaKMX 3aC00iB, KOJIU, 3 OAHOTO
OOKY, 4aCTO IPU3HAYAIOTHCS «KJTACHMUHI» HOOTPOITHI Ta/ab0
Ba30TPOITHI 3aco0u (mipalieTaM, HilleproiiH, HiMOMUITIH),
SIKi MOXYTh JaBaTU MEeBHUI KOPOTKOTEPMiHOBUI €(EeKT,
ajie 3 OrJisIly Ha CyMHiBHY €(PEKTUBHICTb MpPU TOBrOCTPO-
KOBIii Teparii, a TaKOX CyTTEBi MOGIYHI e(heKTH, 0COOIUBO
MIpY TPUBAJIOMY 3aCTOCYBaHHi |3, 22], 1i 3acodu He MOXYTh
po3mIsigaTUcs sIK Tpernapatv BUobopy y xBopux miciast MI.
3 iHmoro 60Ky, MpU3HAYEHHS TIpernapaTiB 3 TPYNu CeieK-
TUBHUX iHTi0iTOpiB aneTmaxominectepasu (IAXE) (monere-
31J1, pUBAaCTUTMiH) AOLIbHE BXKe ITPU KITIHIYHO BUPaXKEHNX
dopmax CJI, a He mpu MeH1I BupaxeHux (curapom [1KP),
aJie OibII YaCTUX Y PAaHHBOMY MOCTiHCYJBTHOMY Ilepioni
¢opmax KOTHITUBHUX po3ialiB. BomHoyac HEOOXimHiCTh

aKTUBYIOYOTO BIUIMBY Ha XOJIIHEPTIYHY Heipomendiallito
SIK OCHOBY MOBHOLIHHOTO (DYHKIIOHYBaHHSI KOTHITUBHOT
cdhepr 3aIUIIAETHCS a0COTIOTHO HEOOXiTHMM KOMITOHEH-
TOM hapMakoTeparii B TOCTiHCYJIBTHOMY T€pioii B 1ILJIOMY.
Tomy mepen KIiHiMCTaMU-HEBPOJIOTAMU Y MPAKTUYHOMY
TUIaHi MOCTAE 3aBAaHHS:

— MaKCHUMaJIbHO IIMPOKOTO BILJIMBY Ha BCi JAHKU XOJTi-
HepriyHOI HEIPOTPaHCMICii B IMAIIiEHTIB Y HOCTiHCYJIBTHOMY
Mepiofi 3 METOI0 KOPeKIIil BCiX MPOsIBiB KOTHITUBHOTIO Je-
(iunty 3 omHOYaCHUM Oa’kaHUM BILJIMBOM Ha BOTHUILEBY
HEBPOJIOTIYHY CUMIITOMATUKY, TTOB’S13aHY 3 TIOC/Ia0JICHHSIM
XOJIIHEPTiYHUX MPOLIECIB Y 30H1 iHCYJIBTY;

— 3a0e3MnevyeHHs] BUCOKMX CTaHJIApTiB Oe3IMeKu JIiKy-
BaHHSI.

V 3B’513Ky 3 IUM HEOOXiITHO TOPKHYTHCS ONHIEL 3 Haii-
BaXKJIMBIIIIMX IIPOOJIEM, TICHO ITOB’I3aHUX 3 HEHPOIIPOTEK-
1LIi€10, TIPO SIKY JOCUTH YacTO 3a0yBalOTh Y KIIiHIYHii1 ITpaK-
TULL.

He cekpert, 1110 npu nouyky eeKTUBHUX iHCTPYMEH-
TiB Kopekilii pizHux nopyueHs Gyukiii IHC y nepiomi
peabinitarii mpu Il Hepinko JMIIAETHCS MMO3a yBaro ado
He TTOBHOIO MipOI0 BPaxOBYEThCS Ta 0OCTaBMHA, 1110 caMa
illIeMist TOJJOBHOTO MO3KY € JIMIIE MYCKOBUM (haKTOPOM
PO3BUTKY HaJA3BUYAHO Pi3HOMAHITHOTO KOMIUIEKCY Ta-
TOOIOXIMIYHMX peakiliii, 9acTO JOCUTh OIIOCEPEAKOBAHO
MOB’sSI3aHUX 3 TIMOKCIi€l0 i BomHOYAC (haTaIbHUX 3 TOUKU
30pY IX poJii y Impoliecax aereHepallii Ta 3aru0esii HeiipoHiB
Y pe3yJIbTaTi MOpyIlIeHb MO3KOBOIO KPOBOOOIrY. 3 1IbOr0 BU-
IJIMBA€E BEJIbMU BAXJIMBUM y TPAKTUYHOMY TJIaHiI BUCHO-
BOK: (hapMaKoTepaneBTUYHUI BIUTUB MpU Oyab-sKiii (hopmi
ileMiyHOTro ypaxKeHHsI MO3KY (SIK TOCTpii, TaK i XpOHiuHii1)
Ma€e OyTH MaKCHMaJIbHO KOMILJIEKCHUM i CIIPSIMOBaHUM HE
TIJIBKM Ha BiTHOBJICHHSI KPOBOTOKY B YpaXKeHiil MisTHIIi,
ajie i1 Ha ycyHeHHs (abo rocabyieHHs) ileMiYHOoro Kac-
Kamy, TOOTO 3ralaHOTO KOMILJIEKCY HEMpOMeTabOiYHUX,
HelipoMemiaTOpHUX, HeMPOTPODIUHNX Ta iHIIMX peaKiliii,
1110 6€31MocepeIHbO BU3HAYAIOTh PO3BUTOK JIETEHEPATUBHO-
NeCTPYKTUBHMX 3MiH Yy HEpOHaX i, 3pelTolo, (popMyBaHHS
HEBPOJIOTIYHOI'O i KOTHITUBHOTO aedinuty [2].

¥V 3B’43Ky 3 IMM CJTi7l BBaXaTu AOLULTbHUM BUOKPEMJIEH -
HSI IPOBIAHMX JJAHOK illIEMiYHOTO KaCKay, BilMOBiTAIbHUX
y TIepIry 4epry 3a KJIiHiYHY CUMIITOMATUKY B MiCISIHCYTb-
THOMY niepiofi. TakMMU MOXHa BBaXKaTu:

— nopyulenHs ()YHKUIOHYBAHHS HelPOHAAbHUX MeM-
opan;

— nopyuieHHs HelipomediamopHozo 6a1ancy.

CamMe Ha IMX MeXaHi3Max BapToO 3YIMMHUTUCS 3 TOUKU
30pY OLIIHKM MOXKJIMBOCTEH iX (papMaKoI0riuHO1 KOPEeKIIii.

[MomkomkeHHsS HeUPOHAILHUX MeMOpaH € HalOLIbII
PaHHbBOIO MATOJOTIYHOIO PEaKIi€El0 TOJIOBHOIO MO3KYy Ha
ilreMiro, 10 BUHUKAE, Ta IIyCKOBUM MEXaHi3MOM illleMid-
Horo Kackany [25]. HelipoHanbHi MeMOpaH! — SIK 30BHIIII-
Hi, Tak i BHYTpIllIHi (MiTOXOHJpiaJibHi) — € HaA3BUYAHO
YYTJUBUMU HaBiTh 10 MiHiMaIbHOTO AeiUUTY KUCHIO i
TKAHWHHOI TMOKCii, 1110 po3BUBAETHCS. CaMe MOIIKOIKEH-
HSl HEeMpOHaJIbHUX MEMOpPaH € KJIIOUOBUM (haKTOpoM Ma-
TOJIOTIYHOTO BIUIMBY illIEeMiYHOTO KackKaay, 3aMUKalouu Ha
ce0e BCi OCHOBHI MaTodi3iosoriyHi mpoliecH, 1110 MoB’ si3aHi
3 ilemMielo Ta 6e3rocepeIHbO BUZHAYAIOTh TSKKICTh HEMpo-
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HaJbHOTO ypaxeHHs [16, 23]. Lle cTocyeThCs mepiir 3a Bce
peaxliii rayTamaTepriyHoi eKCalTOTOKCUYHOCTI, BUIbHO-
paJKaJlbHOIO OKMCHEHHSI, Helipo3amnajaeHHs, MeXaHi3MiB
peaJtizaliii arronTo3y HEMPOHIB i T.iH., IO BiAIIOBiJAIOTH 3a
PO3BUTOK KOTHITUBHOTO e(illnTy Ta HEBPOJIOTiYHOI CUMII-
TomaTuku. Came ToOMy MeMOPaHOIIPOTEKIIis € IIPOBITHUM
KOMITOHEHTOM CTpaTeTii HelpOIIpOTeKIIil B3arati i B ITicisi-
iHCYy/IBTHOMY mepiofi 30kpema. be3 3acTocyBaHHS Jikap-
CbKUX 3aC00iB 3i CIIPSIMOBAHOI0 MEMOPAHOIIPOTEKTOPHOIO
Ji€10 TIpU3HAYEeHHs, HallpUKJIad, TUIbKM aHTUOKCUAAHTIB
abo mpenapariB HeilpoTpodiyHOro TUIly 1ii He AaCTh Ha-
JIEXKHOTO eeKTY.

Dochonininym — rojJoBHUN CTPYKTYpHUI i yHKIIIO-
HaJIbHUI KOMITOHEHT «KiCTsIKa» HEMpOHAaJIbHOI MEMOpaHHU,
SIKAI 3HAaYHOIO Mipoto BU3HAYae ii dizionoriyHi QyHKIIII:
TPaHCIIOPT iOHIB, MisUTbHICTh MEMOPAHO3B SI3aHUX €H3MMIB,
peuentop-eeKTopHMX peakiliii Tomro. [1pu imemii romoB-
HOT'O MO3KY BiIMiYa€ThCsI 3HMKEHHSI BMiCTY (hochOIiITiaiB
Yy MO3KY, IIPUUOMY JiMITYIOUMMU JIJAHKAaMU B LIbOMY IIpOLIeCi
€ SIK 0CJIa0JIeHHSs 0i0CUHTE3Y, TaK i, BOCHOBHOMY, ITOCUJICH-
Hs aerpagaliii ocdaTuanaxoiHy 3a paxyHOK aKTUBallii
MPOBiTHOTO eH3UMY KaTaboJiizmy (ocdominiaiB — ¢ocdo-
nminasu A2 [13]. 3pelrToro migBUIIYETHCS MiKPOB’ SI3KiCTh
MeMOpaHU, BOHA CTA€ MEHIII THYYKOO, BTpaya€ 3/1aTHICTh
aJleKBaTHO pearyBaTW Ha iOHHUWI TpaJi€HT 330BHi Ta Bce-
peIVHi KIITUHU, cTa€ HabaraTo OLIBII YYTAMBOIO IO IT0-
IIKOIKYIOUOTO BIUIMBY BUIbHUX paavKaJIiB i paKTOpiB HEeli-
po3amnajeHHs, TOOTO aKTUBYIOTHCS peakllil amoITo3y, sSKi
MIPU3BOITH 10 3arudeti HeiipoHa. CaMe 1ii peakliii iexaTh
B OCHOBI BUHMKHEHHSI BOTHUIIIEBOI HEBPOJIOTIYHOI CUMIT-
ToMaTuKu Ipu roctpomy I i moTpedyroTh KOpeKiliil y mics-
IHCYJIBTHOMY TEpiofi.

He MeHI 3HauyIuM Ta HeOOXiIHUM 3aBIAHHSM Hell-
poINpoTeKllii y BigHOBIOBaIbHOMY Tepiofi 11 € Hopmati-
3allisl HeiipomeaiaTopHoro OanaHcy. OHIEI0 3 OCHOBHUX
(apMaKoJIOTIYHMX MillleHell y LIbOMY IJIaHi € XOJIiHepriyHa
HEIOCTaTHICTb.

Binoma ponp anerunxoniny B HHC sk perynsTopa
KOTHITMBHUX (DYHKILi, pyXOBMX peakliiii (iHilialis pyxXiB,
PYXOBi CTEpPEOTUNH TOIO), LepeOpabHOIO CYAMHHOTO
TOHYCY (3a paXyHOK BIUIMBY Ha 6iocuHTe3 NQO), a TakoX y
B3aemofii 3 nodamin-, TAMK-, cepoToHiHepridyHOIO CHC-
TeMaMu, 1110 OEpyTh Y4acTh Y PeryJsiii MCUX0eMOLiifHOTO
OayaHcy Ta nmopeaiHKoBUX peakiiiit [20]. Kpim Toro, Benuka
pOJIb ALIETUIIXOJTiHY i B aKTUBALlii MPOI1IeCiB HeporiacTuy-
Hocti B LTHC [19].

Oco0JMBO CITiI BiA3HAYUTH POJIb alleTHIXOiHY Iipu 11,
30KpeMa, B ITOCTIHCYJALTHOMY Iepioai. OmHUM i3 MeXaHi3-
MiB TTOIIKOJIKYIOUOI il illleMii € XoliHepriuHa HeaocTaT-
HiCTb, 3yMOBJIEHa OCJIa0JeHHIM 0i0CMHTEe3Y alleTUIIXOJIiHY,
MopyLIeHHsIM 6ajaHCy (pepMEHTIB 1ioro MeTadoJ1izmy y 6ik
aKkTuBallii hepMeHTY Oro pyilHyBaHHSI — alleTUJIXOJIiHeC-
tepasu (AXE), BTpaToro XxosiHepriuHux HelpoHiB. Kpim
Toro, ripu 11, Tak camo SIK i TIpu JeMEHIIisIX, 3MEHIITYIOThCS
PO3MipH ¥ KiIbKIiCTh XOJiHEPTiYHNX HEUPOHIB y 0a3aib-
HoMYy sapi MeiiHepTa, 1110 3a0€3IIeYy€ XOMiHEePTiTHOIO He-
ipoMenialli€lo KOpy TOJOBHOTO MO3KY, 3HMXYEThCS YKC-
J10 M-XoJliHOpelleNnTOpiB Y KOpi, TimoKaMili, CTpiaTyMi Ta
H-xoninopenenTopiB y Tanamyci [6]. BomHoYac 3HMXKEHHS

piBHs AXE y kpoBi xBopux 3 11 TicHO Kopestoe 3 TSKKiCTIO
MaTOJIOTIYHOTO MPOLIECY i MOXe PO3IJISIIATUCS SIK MapKep
octanHboro [10].

[puHarinHO AOUIJILHO 3ayBaXkKWUTH, 11O TepeBakHa
OiBIIICTD TIpenapaTiB-HEWPONPOTEKTOPIB HE MA€E PiBHOIO
MipOI0O IOTYKHOI Ta CIIPSIMOBaHOI MEMOpaHOCTA0LTi3yI0901
Ta HelipomemiaTopHoi ail. [IpakTHYHO € AMHUM Ha CHOTOIHI
IpernapaToM 3i CIIpsMOBaHOIO crelnGiyHOI MeMOpaHo-
MPOTEKTOPHOIO JIi€10 Ta BOAHOYAC i3 O€3M0oCepeaHIM aKTH -
BYIOUMM BIUIMBOM Ha MTPOLIECHU XOJTiHEPTIYHOT HEMPOTpaHC-
Micii y HHC, 1110 1exkuTh B OCHOBI KOTHITUBHOTO (DYHKILiO-
HyBaHHsI MO3KY, € yumurxoain (/lipa).

VYTiM, ChOTOJHI LIMTUKOJIIH MOXHa Ha3BaTH TMEBHOIO
Mipo0 «3HallOMUM He3HalOMIIeM», OCKIJIbKM ioro ¢ap-
MaKOJIOTiUHi BJIACTUBOCTI Ta KJIiHIYHiI MOXJIMBOCTI TTPOJIO-
BXXYIOTb iHTEHCUBHO BMBYATUCS, i 32 OCTAHHI POKM BAAJIOCS
PO3KpUTHU HOBI aCTIEKTH peaJizallii Moro KiIiHiko-hapMako-
JIOTIYHMX e(DEKTiB.

Ax BimomMo, UMTUKOIIH € MPUPOIHUM METa0OJIITOM
0ioXiMiIYHUX MPOLECIB B OpraHi3Mi, TOOTO HE € UyKOpid-
HOIO JIJISI HbOTO XiMiYHOIO CMOJYKOIO — KCEHOOIOTHKOM,
SIK OUIBLIICTD JIIKAPCHKUX 3aC00iB — HEUPOMPOTEKTOPIB.
BiH 3a cBO€IO CTPYKTYPOIO € MOHOHYKJICOTUIOM — XOJIiH-
mutuaruHGocdaToM i CKIIamaeThes 3 TBOX 0i0JIOTIYHO aK-
TUBHUX PEYOBUH — MPUPOTHMX METAOOMITIB: UMTUANHY i
XOJIiHY, TOMY #oro ximiuHa Ha3zBa CDP-xomin. B opraniz-
Mi BiH PO3KJIaAa€ThCS Ha UMTUAVH i XOiH — ¢hizionoriyHi
cnoayku, 3 akux y IIHC pecuHTe3yeTbCsl IUTUKOIH-5-
nr@ochoxoliH — OAWH 3 HalBaXKJIMUBIILIMX KOMIIOHEHTIB
OioJloriyHUX peakiliii B opraHi3mi, 30KpeMa: CUHTe3y ¢oc-
doniniaiB HelpoHaTbHUX MEMOpPaH; CUHTE3Y alleTHUIXOJIi-
HY; OKMCHEHHSI OeTaiHy — TPOBIZIHOTO IOHATOPA METUIb-
HUX TpyI B eHepreTnyHux peakuisx y LITHC.

HutukoniH eheKTUBHO 3amodirae po3BUTKY BUIIE-
3a3HAYCHUX peaklliii pyiHalil HelipoHaIbHUX MeMOpaH
3a paxXyHOK aKTHMBallil 6iocuHTe3y (pochaTUIMIXOTIHY i
ocJabieHHsT aKTUBHOCTI docdoninazu A2, 110 CIIPUIE
HopMmauizanii aktuBHocTi Na+-K+-AT®a3u it aktusanii
€HepreTUYHUX IpolleciB y HelipoHax [1, 13].

Takox BaxXJIMBUM y MOCTIHCYJIBTHOMY I€piofi KOMIMO-
HEHTOM MeXaHi3My il LIMTUKOIIIHY € MpodilakTUKa po3-
BUTKY (peHOMEHa eKCalTOTOKCUYHOCTI, 30Kpema Oiokaaa
BUKJIMKAHOI illIEMi€10 aKTUBALlii BUKUIY TJIyTaMary, 1110 Bi-
Nlirpa€ MpoBiTHY POJb B AECTPYKIIisIX HEHPOHAIBHUX MEMO-
paH i po3BUTKY IIpolieciB amomnTo3y [13, 22]. Kpim Toro,
LIUTUKOJIIH CTUMYJIIOE 3BOPOTHE 3aXOTUICHHS TJIyTaMary,
TOOTO YMHUTH KOMIUIEKCHY, Pi3HOOIYHY il0, CIIPSIMOBaHY
Ha 3HMKEHHSI aKTUBHOI CUHANTUYHOI KOHIIEHTpallii IIbOro
HeiipoMeniaTopa. OcKilbku 100pe BigoMa poJjib 3a3HaYEHO-
ro (peHOMEeHa y IaToreHe3i KOrHiTUBHOTO Ae(illuTy (a came
KOTHITUBHI MTOPYIIEHHST MOXHa e()eKTUBHO KOPUTYBATH 3a
nmoroMoroto hapMakoTepariii y mpolieci peadimitariii micst
1), ueii MexaHi3M Jlii HUTUKOJIIHY 3aCJIyTOBY€E Ha OCOOJIUBY
yBary, 30KpemMa TOMy, 1110 BiH He BJIACTUBUII 6araTboM iH-
LM HEHPOTIPOTEKTOPAM.

Takox yHiKaIbHOIO XapaKTePUCTUKOIO IIMTUKOJIIHY SIK
MeMOpaHOMpPOTeKTOpa € cTabili3allis BMICTy KapaioJimi-
HY — OCHOBHOI'O KOMITOHEHTa BHYTPIIlIHiX MiTOXOHIpi-
aJlbHUX MeMOpaH, Ha SIKMI He BILUIMBAIOTh OYAb-SIKi iHILI
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HeliponiporekTopu [23]. 3aBasgku Takomy eheKTy aocsira-
€ThCSI HOpMaJTi3allisl eHepreTUMYHOro MOTeHIlialy HEHPOHiB,
OCKIUJIBKY MITOXOHAPil € HaA3BUYAWHO YYTJIMBUMU HABITh
110 MiHiMaJIbHOTO 1e(hilIUTY KUCHIO B yMOBaX MOPYILIEHHS
MIiKpPOLIMPKYJISILLi, 10 3aTUIIAETHCS 1 MICsT 3aBEpIIEHHS
roctporo nepiony I1.

3pellTolo, BIACTUBOCTI IUTUKOJIIHY SIK CITe(pidHOTO
MeMOpaHOMIPOTEKTOpa He XapaKTepHi IS KOTHOTO 3 Jli-
KapChKUX 3aC00iB, 1110 BAUKOPUCTOBYIOTHCS Y KOMILIEKCHIM
Tepamnii HacaiakiB 11, i ToMy BxXe 3aCIyroBylOTh Ha 0COOJIM-
BY yBary.

He MeHII 3HAYyIIMMKU BUIAIOTHCS I Taki HEpoMei-
aTOpHI MeXaHi3MHU [Iii 1IIbOTO IIpenapary, sSIK XOJiH- Ta 10-
damMiHeprivHi.

CbOTOJHIi BBaXA€EThCS MOBEICHUM, IO 3HUXEHHS
nporeciB 0ioCMHTe3y, BUBUILHEHHS Ta PelLeNTOPHOIO
3B’sI3yBaHHS alleTUIXOJiHY, III0 CIIOCTEPIra€ThbCs HaBITh
MIpY HeTPUBAJIiii ilIeMii, € OMHMM 3 MPOBIIHNUX MEXaHi3MiB
MOpYIIeHb MaM’sITi Ta KOTHITUBHUX PyHKIIi# [20]. 3HMKEeH-
H$1 KOHLIEHTpallill alle TUIXOIiHY IPH illIeMisIX BiIMi4a€eThCs
B 6ararpox ainsgHkax LITHC, ane oco611BoO BUpakeHe BOHO
y rinokamii — kioyoBomy Bigaini LIHC 3 Touku 30py pe-
ajtizallii KOrHiTUBHUX (DYHKIIIiA.

BpaxoByroun HasiBHICTb MOJIEKYJIU XOJIiHY Y CKJIai LU~
TUKOJIIHY Ta Ae(DillUT IbOTO TMONepeIHNKa aleTUIXO0TiHY
IpHU imemii MO3KY, JIOTiYHUM BUIOAETHCS CIIPUSTINBUIA
BIUIMB IUTUKOJIIHY Ha KOTHITUBHY c(epy came 3a paxyHOK
aKTHUBAILlii XOJiHEPriYHOI CUCTEMM ILISIXOM 30iJbIICHHS
CUHTE3Y alleTUIXOJiHY.

Taxkoxx BusiBIeHa CIPOMOXKHICTb LIMTUKOJIIHY aKTUBYBa-
TH GIOCUHTE3 €H3UMY TUPO3UHTIAPOKCUIA3U — TOJIOBHOTO
dakTopa yrBopeHHs nodaminy [25]. 3 orsioy Ha, 3 OMHO-
ro 60Ky, MeMOpaHO3B’sI13aHy JIOKaJIi3allilo [IbOro €H3UMY B
IIHC, a 3 inmoro — Ha poJib fodamiHy B peaJtizailii KOrHi-
TUBHUX QYHKILiH [4], 11eit HhaKT 103BOJISE TOTTOBHUTH «ITOP-
TpeT» MYJbTUMOIAIbHUX €(EeKTiB UMTUKOJIIHY BiIHOCHO
KOTHITMBHOI cdepu, BIACTUBUU TiJIbKU IIbOMY IIpeTapary.

Haperri, i caMm HUTUKOJIiH BUSIBJISIE MOXJIMBOCTI BILIN-
BY Ha MPOILECH MiKPOLMPKYJISLii B MO3KY 3aBISIKU CTUMY-
JIsILIi1 6i0CMHTE3y eHIOoTeliaIbHUX KIITUH-TIONEPeIHUKIB
i akTUBallil aHTioreHe3y [24], 1110 TaKOX BJIACTUBE TiJIbKU
LIUTUKOJIiHY, aJie He iHIITUM HEeMpPOMPOTEKTOpaM.

TakuM YMHOM, HIUTHUKOJIIH 3 TOUYKM 30py KITiHiIKO-(dap-
MaKOJIOTIYHUX e(EeKTiB BUIAETHCS LIIHHUM KOMITOHEHTOM
KoMIUIeKcHOi Teparii Haciiaki [1. OcobarBo akTyanbHUI
B LIl CUTyallii JOBeAeHN BUPAXKESHNI BIIUB LIUTUKOJIIHY
Ha KOTHITHMBHE (DYHKIIIOHYBaHHSI 32 HAsSIBHOCTI SIK CYIMH-
HOTO, TaK i HelipoJereHepaTUBHOIO MeXaHi3MiB ITaTOJIOTiu-
HOTO ITPOLIECY, 1110 CITIOCTEPIraeThCs y IMepeBakHO1 OUTbIIIOC-
Ti nauieHTiB 3 11, oco6i1BO oXuI0ro i crapevoro Biky [30].

Y Mexax BeJMKHUX MYJIBTULIEHTPOBUX JOCIIIXEHb BU-
sIBJICHA TIepeBaxkHa e(PEKTUBHICTh LIMTUKOJIIHY:

— MPU TSKKUX i cepeIHbol TSKKoCTi popmax 11;

— B 0oci0 Bikom moHaxn 70 poxkiB [24, 25].

Haii6inpm BupaxkeHoro B peabimitamiitHomy mepiomi 11
OyJ1a caMe KOTHITUBHA Hisl IUTUKOJIiHY, ASIIO0 MEHIIIOIO Mi-
pPOIO0 — BIUIMB HA HEBPOJIOTIUHY CUMITTOMATHUKY.

V BigHOBIIOBaJbHOMY II€PiOAi iHCYJBTY LIUTUKOJIH
3MaTHUI e(PeKTUBHO BIUIMBATH HA PO3BUTOK MOCTiHCYJIBT-

HUX KOTHITUBHUX MOpYILIEeHb, Matouu (papmakornpodiiak-
TUYHUI edeKT 1100 Pi3HUX KOMITOHEHTIB KOTHITMBHOI
cdepu, HacaMmITepell OIlepPaTUBHOI Ta JOBro9acHOI IaM sITi
[11]. ¥V 3B’s13Ky 3 IIMM 3acIyTrOBYE Ha yBary BiIKpUTe paH-
JIOMi30BaHe AOCIiIKEeHHs, poBeneHe y 347 mauieHTiB 3
METOIO OIiHKHM 0e3IeKr TPUBAJIOTO 3aCTOCYBAHHS IUTUKO-
JIiHY Ta 10ro MOKJIMBOI €(PEKTUBHOCTI 1010 3a100iraHHs
IOCTiHCYJIBTHOMY 3HMXKEHHIO KOTHITUBHUX (DYHKIIIH y ma-
LIIEHTIB 3 ynepile BUSBICHUM illIeMiYHUM iHCYJIBTOM I10-
PiBHSIHO 3 KOHBEHLIIMHUM JlikyBaHHSIM [12]. Yci cy0’ekT
Oynu BimibpaHi yepe3 6 THXHIB Tic/IsI MTEpPEHECEHOro iH-
CyJIBTY Ta paHAOMi30BaHi 3a BiKOM, CTaTTIO, OCBITOIO i TH-
TOM iHCYJIBTY B MapaJseiibHi Ipymnu: a) mpuiiMaia [UuTUKO-
JiH (1000 Mr/meHb) npotsrom 12 MicsiiiB; 6) KOHTpOJIbHA
rpyma. CepenHiii Bik ctaHOBUB 67,2 poKy; 186 4oJIOBiKiB
(56,6 %) i 161 xinka (46,4 %). Jlume 172 natieHT! OCHO-
BHOI Tpynu (49,6 %) oTpuMyBaJIi IUTUKOJIIH TTPOTSTOM 12
MicCs11iB, Y KOHTPOJIbHIH rpymi Oyso 175 oci6. Yci naiientu
MPOMIILIM HEUPOIICUXOJIOTiuHE O00CTeXXeHHs uepe3 1 Mi-
csIMIb, 6 MicsiB i 1 pik micast iHCybTy. JocTimKyBaHIMI
HEWPOKOTHITUBHUMHU cdepamu Oyiu: yBara, BUKOHaBUi
(byHK1iT, TaM’sTh, MOBJIEHHSI, IPOCTOPOBE CIIPUNHSTTS,
IIBUIIKICTh MOTOPUKHU I TUMYacoBa opieHTalist. Jluie 37
cy6’exrTiB (10,7 %) mpunmHuny gikyBanus (10,5 % tpy-
i TUTUKOMiHY TIpotu 10,9 % KOHTpONBHOI Tpymnu) de-
pe3 6 micamis: 30 (8,6 %) — uepe3 cmepthb (16 (9,3 %) i3
Py HUTUKOJIHY TipoTH 14 (8,0 %) KOHTPOJIBHOI IPpyIH,
P =10,740), 7 nromeii BUOY/IM i3 MOAAIBIIOTO CIIOCTEPEKEH-
H$1 3 HEBIIOMUX MPUYKMH a00 yepe3 HelpaBUJIbHE JIiKyBaH-
Hs1. JIume y 4 narienTis (2,3 %) crioctepiraaucst HeGaxkaHi
SIBUIIIA Bil LIMTUKOJTiHY, aJie 1€ He BUMAarajio Horo BiiMiHM.
[TaieHTH, AKi OTPUMYyBaIU UMUTUKOJIIH, TOKA3aJIM JIIIIII
pe3yJibTaTy 1010 BUKOHABUMX (yHKIii yBaru (P = 0,027
gyepe3 6 MicaiiB; P = 0,007 uepe3 12 mics11iB) Ta opieHTa-
uii B yaci (P = 0,042 uepe3 6 micauis; P = 0,045 uepes 12
MICSIIiB) IIix Yac crioctepexxeHHs. binbliie Toro, rpyrma mu-
TUKOJIIHY MOKa3aJia Hailkpaliuii (yHKIIIOHATbHUN Pe3yJib-
Tat (MonMdikoBaHa 1kaga Penkina < 2) yepes 12 micsiiB
(57,3 npotu 48,7 %) Ge3 CTATUCTUYHO 3HAYMMMX BiIMiH-
Hocteit (P = 0,186). ABTopM OiflIUTK BUCHOBKY, IO JIIKY-
BaHHSI IUTUKOJIHOM TIPOTSITOM 12 MicCsI1IiB y Malli€HTIiB 3
TIEPIINM IIIEMIYHIUM iHCYJIETOM € Oe3IIeYHUM i, IMOBipHO,
e(eKTUBHUM JIJIsI MOJITTIIEHHS TTOCTiHCYJIBTHOTO 3HUXKEH-
HS1 KOTHITUBHUX (pyHKi# [12]. JdeTanbHuii onuc au3aitHy
1IBOTO JOCHIIZKEHHS XapaKTepU3Y€E BaKIUBICTh MTPaBUIbHO-
ro BUOOPY METHU IOCIIIKEeHHS, TPYII Malli€HTIB Ta KiHIIEBUX
TOYOK OILIiIHKM Pe3yJIbTaTiB.

Oco011BO BaXJIMBI Y 3B 3Ky 3 LIUM OTPUMaHi 1aHi PO
MOTEHIIiIOBAaHHSI LIMTUKOJiIHOM /il iHIIKX IMperapariB, 1110
3aCTOCOBYIOTBCS TIPU 11ili MaTOJIOTi1, 30KpeMa, y BiTHOBIIO-
BaJIbHOMY TIEpiofli, KO Pi3KO 3pOCTa€ BaxKJIMBIiCTh eheK-
TUBHOTO I OE3MEUYHOTO TTOENHAHHS Pi3HUX JiKapChKUX 3a-
c00iB, Hacammiepe repopaibHUX (OpPM — TPOMOOJITUKIB,
aHTUATPETraHTIiB Ta HeiipoTpodiuHMX 3aco0iB [23], 110 1mIe
OiTbIIIE MiIBUILYE LIHHICTb IUTUKOJIIHY B aHTiOHEBPOJIOTii.

LyutrkoniH mpoaeMOHCTPYBaB BUCOKY €(heKTUBHICThb
P MOCTIHCYJBTHUX CYIUHHUX KOTHITUBHUX TTOPYILIEHHSIX,
a TaKOXX MPU CYAMHHIM i 3MilaHii popmax aemMeHItiit. Y 3a-
3HAUEHOrO Tpernapary BUSBJICHI BJIaCTUBOCTI MOIMIIYyBaTU
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nam’siTh (0COOJIMBO KOPOTKOYACHY), Opi€HTALLiI0, 3A1aTHOCTI
JI0 HABYAHHSI, MiABUIIYBATH PiBEHb CITIIKYBaHHS Ta caMO-
OLiHKY, TOOTO CITPUSTIMBO BIUTMBATH HA IHTETPaIbHUI TO-
Ka3HUK SIKOCTi XXUTTSI, 110 3HAXOJUTh CBOE BiJIOOpakeHHS y
nokaszHukax mkan Sandoz (SCAG) ta Mini Mental (MMSE)
npu 3ragaHux opmax marosrorii [17, 23]. Hanmpukitan, mo-
ka3Huku mxaau SCAG y nalieHTiB, SIKi OTPUMYBaIN [IATH-
KoJiiH, nomimumaucs Ha 80 %, a B rpyrii, sika OTpUMyBaja
CTaHIapTHY Teparito, — Ha 73 % (pisHuus BiporigHa) [25].
IIpu 11boMy eheKTUBHI 103U LIMTUKOJIiIHY cTaHOBUIX 500—
1000 mr/mo0y, a Kypc JiikyBaHHSsI TpuBaB Bia 20 THiB 10 2 Mi-
ca1iB. ToMy HEBUIAAKOBO caMe LIMTUKOJIiH ChOTOIHI BKITIO-
YEHO 10 MiXKHApOIHUX peKoMeHaliil (3okpema, Kanaam)
[9] sik TIperapat BUOOPY Y JTiKyBaHHI CYTMHHUX KOTHITUBHIX
MOPYIIEHbB Y TC/SIIHCYIETHOMY Mepioi.

Hapemri, cyTTeBolo mepeBaroo MMTUKOIIHY CJTiI BU3HA-
TH 10T0 BUCOKUI piBeHb Oe3reku. [1py iboMy IIUTUKOITIH He
BUKJIMKAE KOTHUX CUCTEMHUX XOJIIHEPTiYHMX peaKiliii HaBiTh
MpU TPUBAJIOMY IpUiioMi y BelUKUX go3ax. Cepen mooiyHux
edekTiB 3pinka (3—5 %) criocTepiratoThCsl He3HAYHI TUCTICIT-
TUYHI po3Jaau, cJIabKiCTh, Jerka TirnoTeHsis [24]. ¥V mexax
IIAPOKOTO KJIIHIYHOTO JOCBiy 3aCTOCYBaHHS LIUTUKOIIIHY
He 3a(iKCOBaHO BUMAJKIB BIIMOBU BiJl JIKYBaHHSI Y 3B’SI3KY
3 HEMEePEeHOCUMICTIO a00 PO3BUTKOM CEPO3HUX MOOIYHIX
edexTiB, 1110 CBITYNTH TIPO BUCOKUI CTYIMiHb KOMILUIAEHCY
MpH JIiKyBaHHI UM IIperapaTtoM. KpiMm Toro, mpm mpu3Ha-
YeHHi IUTHUKOJIIHY B YMOBaX BUMYIIIEHOI ITOJIiITparMasii, sika
€ HeBimBOpOTHOIO mpH 11, BaxKIMBOIO TIepeBarolo CJIia BUSHATA
TOI (bakT, 1110 Lel npenapar He € KCEHOOIOTUKOM, a MiCTUTh
OpUPOIHi Di3i0J0riUHI aKTUBHI CITOIYKHU, SIKi CITYTYIOTh KOM-
TMOHEHTaMU TPUPOJTHUX METAOOTIYHUX MTPOLIECIB B OPTraHi3Mi.

3aBepllIylound KOPOTKHUI aHali3 ¢GhapMaKoJIOTiYHUX
BJIACTUBOCTEN 1 KJTIHIYHUX MOXJIMBOCTE LIUTUKOJIIHY SIK
HEeHpOoIpoTeKTOpa y BilHOBIOBaIbHOMY Tiepiofi 11, ciin
MIKPECTUTH HACTYITHE:

1) yumuroain € eOunuM nOEOHAHUM cneyugpiuHum ce-
ACKMUBHUM | 600HOMAC MYALIMUMOOAALHUM MeMOPAHO-
npomeKmopom i X0aiHep2iMHUM AKMUBATNOPOM;

2) uumuKoain ONMUMAIbHO NOEOHYE KAimunHi (Hellpo-
HaavHi) il cucmemHi (Helipomediamophi) mexanizmu 0ii' y
c80eMy cnekmpi ghapmakonoziunux epexmie;

3) uumuroain mae eeauxy 0oxazoey 6asy ceoei eghex-
muenocmi npu pizHux opmax anzioneepo.a02iuHoi namo-
A02ii ma, 30Kpema, y NOCMIHCYAbIMHOMY nepiodi;

4) yumuroain € 00nuM 3 Hatibe3neyHiwux Helponpo-
mexmopHux 3aco6ie.

3 mpenapariB HUTUKOIIHY, IPEACTaBIeHUX B YKpaiHi,
CJIiI BUAUIMTY BiTYM3HSIHUM Ipenapat Jlipa BUpoOHMIITBA
3aBoay «®apmak» (KuiB). Jlipa Bumyckaerbest y hopMi am-
yJ1 JUTsl TApeHTEePaTbHOTO BBEACHHSI 110 4 MJT PO3UUHY, 1110
mictsaTb 500 mr a60 1000 Mr IUTUKOJTiHY, 8 TAKOX Y TabJIeT-
Kax, 1o MictsaTh 500 MI IUTUKOJIIHY, i Y (hOpMi MaKeTiB-
cale 3 pO34YMHOM [JIs1 OPaJIbHOTO 3aCTOoCyBaHHs 1o 10 mui,
1o Mictatb 100 mr/ma utukoniny. [onioHa pisHOMaHIT-
HICTh ITO30BUX i JIKapChKUX (OpM M03BOJISIE e(heKTUBHO
KOMOIHYBaTH Pi3Hi TepalmeBTUYHI PEXKMMM, 3aJIEXKHO Bif
TSDKKOCTI CTaHy Malli€eHTa, KIiHIYHOI (h)OpMU MaTOJIOT1, I1-
HaMiK¥ Ta CTaii aToJI0TiYHOrO MPOLIECY TOIO, i JOCATaTh
MaKCHUMaJIbHOI iHAMBiAyalli3allil JiKyBaHHs. 3 TOUKU 30py

TIOCSATHEHHS KOMIUIAEHCY Ta PO3LIMPEHHS MOXJIUBOCTEH
aMOyJIaTOPHOTO 3aCTOCYBAaHHSI LIMTUKOJIIHY OCOOJIUBY yBary
MPUBEPTAIOTh CaMe Moro TiepopaibHi (popMH, 30Kpema po3-
YMH y TTakeTax-came. CaMe 3a3HadyeHa JlikapchKka popMa
JTO3BOJISIE 320€3MEYMTH ONITUMAJIbHUI KOMITJIAEHC TIPU Te-
parii y mali€HTiB IIOXUJIOTO BiKy 3 BUPaXKEHNMU KOTHITUB-
HUMHU TIOPYIIEHHSIMU, a TAKOX Y XBOPUX 3 MOPYIIEHHIMU
KOBTaHHSI, 110 € IOCUTb YACTUM KJIIHIYHUM CUMIITOMOM Y
MOCTiHCYJILTHOMY T€piofi, IJIs SIKUX, OTXKe, 1€ €AMHA J10-
CTyIHa TiepopajibHa hopma.

3a3HaueHi MOXJIMBOCTI Ha/al0Th CYTTEBY nepesary Jlipi
nepen 6ararbMa iHIIMMM MperapataMy HUTUKOJIHY 3 00-
MEXEHOI0 KUIBKICTIO JTiKapchbKuX (hopM BUITYCKY. TaKox
CJ1i 3a3HaUMTH, 1110 Jlipa BUITYCKA€THCS B ITOBHII BiIIOBI-
HocTi 10 BuMor GMP Ta omHOYacHO € OHUM 3 HANOLIbII
IOCTYITHUX IIpenapaTiB HUTUKOIIHY Ha BITIM3HIHOMY (pap-
MalEeBTUYHOMY PUHKY, 110 3a0€3Meuye MOXJIUBOCTI Oro
MaKCUMAaJIbHO IIIMPOKOTO 3aCTOCYBAHHS NP Pi3HUX HO30-
JIOTiYHMX (hopMax B aHTiOHEBPOJIOTii.

[Ipu pekoMeHaOBaHOMY 1-MiCSIYHOMY KypCi JIiIKyBaH-
HS y Mexax peabititauiiHux nporpam npu Il nutukonin
(Jlipy) mpusHavatots B/B o 500 mr 2 pa3u/mo0y mpoTsiroMm
14 nHiB 3 MepexojoM Ha B/M IUISIX BBEJIEHHS y Tili ke 1031
abo Ha opaJIbHUM CITOCIO 3aCTOCYBaHHS PO3UMHY MPOTSTOM
HAcTymHUX 14 gHiB. Y momaibllioMy MOXKJIMBI IEPioaMIHL
MpoGiTaKTUIHI KYPCU LIUTUKOJIIHY B IIepOpaIbHiil hopmi
npotsrom 1—1,5 micsis.

HacamkiHeupb cllia MiaKpecauTH, 110 CTpaTeris Helpo-
MPOTEKIIil CbOTOAHI € OAHIEIO 3 HANIMEPCINEKTUBHIIIUX Y
BiTHOBJTIOBAJILHOMY MEPiO/Ii IHCYJIBTY, a pO3pOOKY Ta BIPO-
BaKEHHS Y KJIIHIYHY MTPAKTUKY HOBUX JIiIKapChbKUX Mpera-
paTtiB — HEMpPOMPOTEKTOPiB MYJITUMOJIAIbHOTO CIIEKTpa
Iii — MOKHa pO3IJISIAaTH K BaXJIMBUI HAMPSIMOK y cydac-
Hill KJiHIYHIN Heiipodapmakoiorii Ta HelipodapmakoTe-
pamii. I came mmpoke 3acTocyBaHHS HUTHKOIIHY (Jlipn) y
TaKUX MAL[i€HTIB MOXe CYTTEBO MiABUIIUTH €(PEKTUBHICTD
MiC/IAIHCYIBTHOL peadiiTaliii.

KonduikT inTepeciB. ABTop 3asiBjIsi€ MPO BiICYTHICTh
KOHOJIIKTY iHTepeciB Ta BiIacHOI (hiHAHCOBOI 3alliKaBie-
HOCTI IIPY MiATOTOBLI JAHOI CTaTTi.
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Membrane protection: the “golden key” of cognitive rehabilitation
in the stroke recovery period

Abstract. The article examines modern views on the problem of
pharmacotherapy of post-stroke disorders and, in particular, on
the possibilities of correcting cognitive disorders of various severity.
The strategy of neuroprotection is considered in detail as one of
the leading directions of treatment and prevention in the recovery
period of ischemic stroke. From this point of view, the requirements
for choosing the optimal pharmacological tool of the specified strat-
egy are analyzed, first of all, with the aim of protecting neuronal
membranes — membrane protection, as well as the possibility of
activating cholinergic processes as the basis of pathogenetic cor-

rection for cognitive dysfunction. Special attention was paid to the
mechanisms of action and features of the clinical use of Lira (citi-
coline), a drug with unique clinical and pharmacological properties
that allow the implementation of the specified strategy of justified
neuro- and membrane-protective pharmacotherapy in post-stroke
cognitive disorders. Mechanisms of action, clinical effectiveness of
Lira, safety characteristics and recommendations for practical use
of the drug are considered in detail.

Keywords: stroke recovery period; neuroprotection; membrane
protection; citicoline
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B3aemoAia MO3KY Ta cepus
NP rOCTPOMY MO3KOBOMY IHCYAbTI

Pe3iome. Y cmammi suceimaioromocs ochosni namogiziono2iuni mexanizmu po3eumey cepueéo-cyOuHHux
nopyuieHs npu 20CMpoMY MO3K0BOMY IHCYAbMI, KOMPI 8KAIOUAIOMb 8 cebe AK JUCGYHKUII0 einomanamo-2inoghi-
3APHO-HAOHUPHUKO0BOI OCI, NOpYULeHHs 6eeeMmamueHoi peyasauii cepuesoi disabHocmi, IMyHHY 6i0n08ids, mak i
noeipuieHHs 8 pobomi cepueso-cyOUuHHOI cucmemu 3a yice HA8HUX CMPYKMYPHUX, OP2AHIMHUX YPANCEHb CePUys
i cyoun, ujo, y ceoro uepey, mModice no2aubAoeamu po3euUmoK uepedbpaivHoeo ypasicenns. Hasedeno aimepamypmi
dari npo KaiHiko-eaekmpoghizionoeiuni, 6ioXiMiuHi 3MiHU 6 cepyeo-CyOUHHIll cucmemi npu IHCyAbmi, 30Kpema
3A4€UCHO 8i0 OINAHKU YUIKOONICEHHS PEHOBUHU 201068HO20 MO3KY. AKUEHMYEMbCA Y8aea Ha MONCAUBUX 2eMOOUHA -
MIMHUX NOPYUEHHSIX, eAeKMPOKapOioepahiuHux sMiHax y pobomi cepys, ni08UleHHI piGHIE cepuesux mponoHiHis,
MO3K068020 Hampitlypemuurozo nenmudy, C-peakmuenoeo binka. Yckaaonenus, ki suHuKaroms y yiei kameeopii
nayieHmia, Maromy eauxe KAiHiuHe 3Ha4eHHs [l Cymmeso 8NAUBaoms Ha nepebie Xxeopobu ma nooanrbuiiii npoeHo3,
Wo 8UMA2a€e NUABHOI y8aeu He MINbKU He@pon02ie, ane U NiKapie CYyMIdDCHUX cneyiarbHocmell.

Knro4oBi ciioBa: cocmpuii moskosuil incyabm; kapOianbhi nopyuienHs; 6ecemamuena Hepeoéd CUCIEMA; eAeK-
mpokapadioepais,; cepyesuii mponownin; Hampiiypemuunuii nenmud; C-peakmuenuii 6inok

Mo3KoBUit IHCYJIBT 3aIMIIAETHCS OMHIEIO 3 TPOBITHUX
npo0OJieM CydyacHOI MeIULIMHM, HacaMIlepe y 3B’ 13Ky 3 BU-
COKMM piBHEM 3aXBOPIOBAHOCTI, iHBaJIiIu3allil Ta CMepT-
HOCTI cepel nopocjoro HaceneHHs [1]. IHCyabT € apyroro
OCHOBHOIO TIPUYMHOIO CMEPTi, TPETHOIO MPUYMHOK iHBa-
JIigHOCTI B ycboMy cBiTi. B Ykpaini 61u3pko 130 000 ocio
MaroTh MO3KOBUI iHCYJIBT IIOPOKY. [ocmiTaabHa CMEPTHICTD
TOPKAETHCS KOXHOTO TI’SITOTO MAallieHTa 3 iHCYJIbTOM, a
65m3bK0 30—40 % ycix XBOPUX MTOMHMPAIOTH IPOTSIITOM Tep-
IIIOTO MiCsIIIS Bi HACTaHHS iHCYNIBTY [2, 3].

3a ocTaHHIMM IIPOrHO3aMM, CMEPTHICTh Bill iHCY/IBTY B
Haiiommkui 30 pokiB 3pocte Maiixke Ha 50 % — 3 6,6 Minb-
itona y 2020 p. 1o 9,7 minbiiona y 2050 p. [3].

Cepen HIMPOKOTO CIeKTpa MOAUGDIKOBAHUX YMHHUKIB
PU3UKY PO3BUTKY iHCYJIBTY, SIK-OT apTepiajibHa TilmepTeH-
3is, IIYKPOBUIA AiabeT, KypiHHS, OXUPiHHS Ta MaJIOPYXO-
MU cOCiO KUTTSI, 3TOBXKMUBAHHS aJTKOTOJIEM i BXXUBaHHSI

TCUXOAKTUBHUX PEUYOBHUH, CepleBi (HaKTOpU 3HAYHO TO-
TipUIyIOTh Tepelir iHCYIbTy Ta HETATUBHO BILUIMBAIOTh Ha
iioro mporHo3 [4]. Haiibinpiry HeOe3mneKy, moB’s3aHy 3
PU3MKOM CMEPTi, CTAaHOBJISITh KapAialibHi TTOPYIICHHS, SIKi
PO3BUBAIOTHCS A00 MOTIMOJTIOIOTHCS Y TIALIIEHTIB i3 TOCTPUM
MOPYILIEHHSIM MO3KOBOTO KPOBOOOITYy 3 (hOpMYBaHHSIM TaK
3BaHOTO liepeOpoKapAiaIbHOTO CUHAPOMY [5].

Iix yac rocTporo 1epedpaJbHOIO ypaKeHHS MalliEHTU
MaloTh MiIBUILIEHUI PU3UK CEPLEBUX YCKIIAIHEHb, 4acTO
CMOCTEPIraloThCsl 03HAKU YIIKOIKEHHsT Miokapaa. Jlocii-
JDKEHHS MTOKa3aju, 10 CEPLEeBi YCKIIaIHEHHS Ta CMEPTHICTb
ITiCJIsI TOCTPOTrO MO3KOBOT'O iHCYJIBTY CIIPUMMHEHI HE JIUIIIe
CYITYTHBOIO illIEMiYHOK XBOPOOOIO Cceplisl, aje i MpsiMOI0
B3a€EMOJIIE€I0 MiX MO3KOM i cepueM [6]. CepueBi yckiiaj-
HEHHSI MO3KOBOTO iHCYJIBTY BKJIIOYAIOTh: iH(apKT Miokap-
I1a, ceplLeBY HEIOCTATHICTh, i30JIbOBaHE IiABUIICHHS PiBHS
cepueBux TponoHiHiB Ta 3minu EKI, MuHy1i mopyueHHs
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penosisipu3allii Miokapaa, MOpyIIeHHs PUTMY Ceplisi, par-
TOBY cepleBy cMepTh [7, 8]. He3Baxkarouun Ha BilCyTHiCTb
CeplIeBUX 3aXBOPIOBaHb B aHAMHE3i, 4acTOTa CeplLeBO-CY-
IWHHUX IO/ TTicJIsd IEPEHECEHOTO iHCYIBTY KOJIMBAETHCS
Bin 3 % nns indapkry Miokapaa no Oinbir Hix 50 % mis
HoBux 3miH Ha EKT [9].

OcHoBHI nATodisioAoriyHi MexaHiaMmu
B3OEMOAIT iHCYABTY TA Ccepusd

I1arogizionoriyHi MexaHi3Mu, BHACTIIOK SIKUX MIPU iH-
cynbTi BUHMKaoTh aHoMmalii Ha EKI i ypaxkenHs1 miokap-
na, 10 KiH1isgd He BUBYeHi. [1poBinHi MexaHi3MU BKJTIOYAIOTh
nuchyHKILio rinoraiaMo-rinodizapHo-HaIHUPHUKOBOT
oci (I'TH) Ta iMyHHY BiAMOBib 3 MOCUJIEHHSIM 3aIajeHHs.
[MopyuieHHs y 1IMX cucTeMax MpU3BOISATh 10 3MiH MeTabo-
JIi3My B KapaiomionuTax [6, 8, 11].

lNopyLieHHs BereTatnBHOi (QBTOHOMHOI)
peryasiii npy rocTPoMy MO3KOBOMY iHCYAbTi

LleHTpanpHi NUISIXH, 10 PETYIIOIOTh BETeTATUBHI peak-
il BiI MO3KY IO Ceplisl, BKJIIOYAIOTh CTPYKTYPHU, 3alydeHi
n0 (i3i0JOTiYHMX, MATOJOTIYHMX I eMOLIMHMX peakliit
[10]. Haragaemo, 1110 CTPYKTYpH MO3KY, sIKi OepyTh y4acTb
y PeryJsiii akTUBHOCTiI BEreTaTUBHOI HEPBOBOI1 CUCTEMU,
BKJIFOUAIOTh OCTPIiBIIEBY KOPY, CTOBOYp TOJIOBHOTO MO3KY,
npedpoHTaIbHY KOpY, TilTOKaMII, TiloTajamyc.

OcTtpiBleBa Kopa (iHCyJa) Bimirpa€e BaxXXJIMBY pOJib Y
peryssiii 6araHCcy CUMMMATUYHOIO Ta MapacuMIaTHY-
Horo ToHycy. [TomkomKeHHsI KOpu OCTpiBIsI TTOB’si3aHe
3 HasSBHICTIO apUTMil, MOPYIIEHHAM OJO00OBUX KOJIUBaHb
apTepiaJbHOIrO TUCKY, aHOMAJIIEIO pyXy CTIHOK CepIis, IT0-
IIKOJIXKeHHSIM MioKap/aa Ta po3JialoM OIMXaHHS BBi CHi, a
TaKOX 3 BUILIMMU PiBHSIMU MO3KOBOTO HATPillypeTUUYHOTO
MNenTUIy, TPOMOHIHY, KaTeX0JaMiHiB i IIIOKO3U Y Ijia3-
Mi KpoBi [6, 15]. IcHye TakoX Jatepaisallisi cepleBoro
KOHTPOJTIO 3a TOITOMOTI00 iHCY/IU. 30KpeMa, iHCYJISIpHi fi-
JITHKH TIPaBoi IiBKYJIi TOJIOBHOT'O MO3KY IIepPeBaXkKHO pe-
TYJTI0I0Th CUMITATUYHUI TOHYC, a JIiBOI — MapacuMnaThy-
Huit. CTUMYJISIIIISE KOPY OCTPIBIIS JIiBOI ITiBKYJIi TOJIOBHO-
ro MO3KY IPU3BOAUTH A0 OpaguKapmii Ta/abo TirmoTeHsii,
TOIi SIK CTUMYJISIIIisSI OCTPIBLISI MPaBOi IiBKYJli BUKJIMKAE
Taxikapniio 3 nmpecopHuM edexToM [12]. Xoua iHcynsipHa
KOpa roJIOBHOIO MO3KY BiJlirpa€e BaxXJIUBY POJIb Y PETYJIsIIil
¢yHKIIil BereTaTMBHOI HEPBOBOI CUCTEMU, BUHUKHEHHS
IHCYJIBTY B 1iii AisTHL He ayske romupeHe. OaHaK, KOJIu
BiIOyBa€ThCS MOLIKOMAXKEHHSI MPaBOro OCTPiBLS, MiABU-
LIIYETHCSI PU3UK TaxiapuUTMiit, mogoBxeHoro iHtepBaity QT
i 6rokagu myuka [ica [8].

CTOBOYpPOBIi CTPYKTYPU T'OJIOBHOTO MO3KY, OCOOJIMBO
pocTpajibHa BEHTpoJIaTepaibHa AiITHKA JOBracTOro MO3Ky
(PBJIAAM) i sapo onmHoxoro nuisxy (AO11) y noBracto-
MY MO3KY BilirpaloTh XXMTTEBO BaXKJIMBY POJIb y PEryJIsiiii
cepueBoi GyHkiii. 1O orpumye acdhepeHTHI iMITyJIbCH Bif
0apopeleNTOPiB i YepeNmHUX HEPBiB, BKIIOYHO 3 OJIyKalo-
YUM HEPBOM, SIKUi1 TIepeia€e BicliepaibHy CEHCOPHY iH(Op-
mauito. PBJIIJIM B OCHOBHOMY CKJIAIAETHCS 31 30Y1KYIO-
YMX HEUPOHIB, SIKi BiIMOBiJAIOTh 3a iHILliallil0 CUMITATAY-
Hoi Bifnogiai. KpiMm Toro, BeHTpasibHa AiJISTHKA 10BracTOTO
MO3KY pa30M i3 30BHIIIIHIM JIaTepaJIbHUM IIapadpaxiaTbHUM

SIIPOM MOCTY Oepe ydacThb y 00poO1li 30yIIMBUX CePLIEBO-
cynuHHUX pedaekciB LIHC, mo npu3BoauTh 10 cepieBoi
CUMMATUYHOI CTUMYJIsLii. [1alieHTH 3 ypaxkeHHSIM CTOB-
Oypa MO3KY MOXYTb MaT{ IIUTYHOUYKOBi apUTMii, iHBEpCiiO
3yous T Ha EKI, 6pangunapurmii, iHgapkT Miokapaa i par-
TOBY ceplieBy cMepTh. Ha T imemii ctoBOypa MO3KYy, 30-
KpeMa MOCTY, MOXYTb PEECTPYBATUCS 3yIMUHKA JUXaHHS,
OpaavKapis i minBUIIEHHS apTepiaibHOTO TUCKY. [H(hapKT
HWXXHBOT YaCTUHU TOBIAaCTOTO MO3KY MPU3BOIUTD 10 Pi3KOT
3MiHM OpaguKapaii Ha Taxikapmaito [13].

[IpedpoHTanbHa KOpa TOJOBHOTO MO3KY Oepe y4acThb
B peryJsiii BapiaGelbHOCTi CeplieBOTO PUTMY, IIPO IO
CBIIUMTH MOPYUIEHHS BEreTaTUBHOI'O CEPLEBOrO0 KOHT-
POJIIO, sIKe BUHUKAE TTiCJIs1 MOIIKOMKEHHS TpepOHTATLHOT
kopu. [lanieHTy 3 ypaxeHHsIM MpedPOHTAIbHOI KOpU ab0
ileMi€ero JIOOHOI YaCTKW MOXYTh MaTW IMiABUIIEHHS aK-
TUBHOCTI MapacUMIMaTUYHOI HEPBOBOI CUCTEMU, 30KpeMa
OpanuKapito, TilMoTeH3ito, BapiabeJbHUI CEpLEBUN PUTM
na EKT [12].

lNnoxamrIr € YacTHHOIO «HEHPOCEPILIEBOI OCi», i OyIb-sIKa
MaTOJIOTisI, 1110 CTOCYEThCS TillOKaMIla, Ha KINTAIT CYIOM,
IHCYJIBTY, MOXKe MPU3BECTU 10 BET€TaTUBHOI TMCPETyJISLIii.
ITiBKy/bHi iH(apKTH MO3KY, 1110 YPaxKyIOTh TiMOKaMII, MO-
JKYTh TIPU3BECTU 10 apTepiajibHOI TinepTeHsii, (hiopusiii
nepeacepab, iHhapKTy MioKap/a, cepleBoi HeJOCTaTHOCTI
Yy panToBoi cepiieBoi cMepTi. CymoMu, OB’ si3aHi 3 ypa-
JKeHHSIM TiloKamIia, MOXYTb CYTTPOBOJIXKYBAaTUCSI parnTo-
BOIO CMEPTIO BHACIIIOK TSKKOT CUMITATUYHOL TUChYHKILIT,
1110 TTPU3BOIUTH TAKOX J10 TOCTPOTo iH(apKTy MioKkapja Ta
cepleBoi HemoCTaTHOCTI [14].

CTuMyJislis JaTepaJbHOTO BiIIily TilloTajliamyca BU-
KJIMKA€ apTepiajbHy TiMnepTeH3il0 Ta MepeBakHO Mepem-
cepaHi taxiaput™ii [15]. CTUMyJIsiLisI TepeAHbOTO BilIiTy
rinmorajamyca BUKJIMKA€E OpaauKapilo, a CTUMYJISILIS 3a-
HBOTO BiIiay MPU3BOAMUTH 10 TaxiKap/ii Ta CUMITAaTUIHOL
rineppeakTUBHOCTI.

OnHi€lo i3 cydyacHUX TEOPiit, 1110 MOXE TTOSICHUTH T10-
IIKOXKEHHS MioKap/a IliJl 4ac TOCTPOTO iHCYJIbTY, € Be-
reTaTuBHUM nucbananc. LleHTpasibHa HEpBOBa cucTemMa
peryjalo€e BereTaTHMBHI peakilii Big rOJOBHOIO MO3KY IO
ceplsi: BOHM OepyTh ydyacTh K y (i3iosoriyHux, Tak i B
natojoriyHux peaxkuisgx [10]. 3MiHM B LeHTpaJbHiil He-
pBoBiit cucteMi (IIHC) Ge3nocepeaHbo BILUIMBAIOTh Ha
BeretaTuBHY HepBoBy cucteMy (BHC) i MoxyTh npu-
3BOJIMTHU 0 HAJAMIDHUX CUMIMATUYHUX CTUMYJIB MiCJst
IHCYJIBTY, 11O, Y CBOIO YepTy, NMPU3BOJAUTH 0 aKTUBaIlil
B-agpeHOpelenTopiB i MomaNbIIOl aKTUBAlil nepenayi
CUTHaJIiB IMKJIIYHOI afeHO3MHMOHOMOChaT-TpoTeTHKi-
Ha3u A, 110 IIPU3BOAUTH A0 BUBIIbHEHHS BHYTPILIHBO-
KJITUHHOTO KaJIblIil0 3 CAPKOTIa3MaTUYHOTO PETUKYTYMY.
AHOMaJIbHe BUBIJIbHEHHS KaJlbllil0 y KJIITUHUA BUKIUKAE
CKOpPOUYBaJIbHY ATUCHYHKIIiIO Ta BUCHAXXKEHHS aleHO3UH-
tpudochaty (ATD), 1110 BUKJIMKAE MiTOXOHIpiabHY JAMC-
(byHKILiIO0 Ta MOWIKOAXEHHS KapAiOMiOLIUTIB, SIKE MOXe
OyTH 00OPOTHUM a0O0 MPU3BOAMUTH IO 3arvOesii KJIiTUH.
LeHTpasibHI CTPYKTYPH, 1110 KOHTPOJIOIOThH NTapacumIia-
TUYHI (YHKIIiT, BKJIIOYAOTh TOBracCTUil MO30K, TOABIil-
HE SI7pO, PETUKYISIPHY opMallito Ta Sapo 0JyKarouyoro
HepBa, 10 QYHKIIOHYE 4Yepe3 eImiKapmiadbHi TaHTIiHL
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CIJIETEHHS Ta MOCTraHIIioHapHi HEpPBOBI BOJIOKHA, BU-
BiJIbHSIOUM alleTuaxoiH. [lapacumMnaTuyHa aKTUBHICTh
3a0e3MeYyeThbCcsl MYCKAapMHOBUMM peLENToOpaMu, sIKi
3HIKYIOTh IVKJIIYHUAT aneHo3nHMOHOodocdaT, o MoxXe
MPU3BECTU 0 3HUXKEHHSI CKOPOUYYBAJIbHOI 3MaTHOCTI Mi-
oKapia IUISIXOM YHOBIiTbHEHHS AeTojsipu3alii MioKap-
na [6]. Tinoramamo-rinogizapHO-HaAHUPHUKOBA BiCh
BKJIIOYAE TiMmoTajaamyc, rinodi3 i HaATHMPHUKOBI 3aJI031.
Ilicns roctporo iHCYIBTY aApeHOKOPTUKOTPOIIHUIA TOp-
MOH aKTMBY€E HAJHUPHUKOBI 3a7103U IJIS1 BUBLIBHEHHS
KOPTH30J1y, a TIOTIM KaTeXOJaMiHiB, sIKi, 3B I3ylOUMCH 3
f,-anpeHOpeLENTOPaMy, 3MiHIOIOTb PiBEHb BHYTPIIIHBO-
KJIITUHHOTO KaJbllilo, iHIyKYIOTbh OKMCHIOBAJIbHUI cTpec,
3HUXYIOTh CUHTE3 aiecHO3UHTpUdochaTy Ta Npu3BOIAsITh
J10 OCMOTMYHOI0 HAaO0YXaHHS, 1110 BUKJIMKAE 3aru0esb KJli-
TUH Miokapna [15].

MicueBa Ta CUCTEMHA 3ANAAbHA
BIAMOBIAb HQ IHCYABT

ImyHHa 3amanbHA BiAIIOBIOb Bimirpae BaXJIMBY POJIb
oIpa3y Micjs ilIeMiYHOIo iHCYJIBTY I TICHO IOB’s3aHa 3
iioro nporpecyBaHHsIM. MiclieBrii 3anaabHUI IPOIIEC IO~
YMHAETHCS 3 aKTUBAIlii MPO3aNaJbHUX i TPOKOATYJISILIMHMX
KackalliB B €HI0BAaCKYJISIPHOMY MPOCTOPI MiC/Is1 OKJTIO3il cy-
JIMHU BXE MPOTSATroM MeplInX XBUIWH Miciid imemii. [Topy-
1IeHHsI remaToeHuedaniuHoro 6ap’epa (I'EB) 3a6e3neuye
iHdinbTpalito nepudeprnuHrx Makpodaris i HeirTpodiiB
B illleMiYHe BOTHWUILE, TIPOXOJSIUM Yepe3 MepuBacKyIsip-
Huii ipocTip [23]. Lle mpu3BOaUTb 10 MOCUIIEHHS MiCIIEBOT
3amajabHOI BilIOBIiIi y ITapeHXiMi TOJIOBHOTO MO3KY. [uc-
(YHKIIiS eHA0TeNliI0 CyAUH BUHUKAE BHACTITOK OKHUCHIO-
BaJIbHOI'O CTPECY, B Pe3yJbTaTi YOro BUBLIBHSIIOTHCS Me-
TaJIONpOTeiHa3U, 110 BUPOOJISIIOThCS HelTpodinamu [23],
TaKUM YMHOM BMHUKAE HE TiJbKU (DYHKIliOHaAJIbHE, a i
crpykrypHe nomkomkeHHs 'EB. Ha nbomy etarmi aktuBy-
I0ThCS TTpo3anayibHi IMTOKIHU. [HII epudepruyHi iMyHHi
KJIITUHM TTIOBEPTAIOThCS Y BXE illleMi30BaHYy MO3KOBY TKa-
HUHY Ta 1iepedpaibHy MiKpPOIMPKYJISIIiIO, a 3rO0M BiJib-
HO IpoXoadaTh Yepe3 nomkomkennii ['Eb i morpamisiors
Yy CUCTeMHUI KPOBOTIiK. MiclieBa 3amajbHa peakilis, Io-
LIXPIOIOYUCH Y 3araJibHU KPOBOTIK, MPU3BOAUTH 10 MOX-
JIMBOTO BTOPUHHOIO ypaXKEHHS iHIIMX OpraHiB i CUCTEM,
30Kpema cepliis [23].

ILLeMiYHUM IHCYADBT | aKTOPU PUSUKY
cepLeBO-CYAUHHUX 3OXBOPIOBAHD

CeplieBo-CyaMHHA MMaTOJIOTiYHA IUC(YHKILA Ta ile-
MiUHUIi iHCYJIBT MalOTh OJIHAKOBI (paKTOpU pU3KKY. 30Kpe-
Ma, apTepiajibHa rinepTeH3is caMa € MOTYXKHUM (HaKTOPOM
PU3UKY Ta MOXE CIIPUSITU aTEPOCKICPOTUYHOMY YPaKEHHIO
CyIMH, 110 TI0Cia€ TpoBigHe Miclie y maTodisiosorii inre-
MiuHoro iHcybTy. Kpim TOro, 11e MoXe CrpusiTH cepleBO-
CYAMHHUM TO[IiSIM, 1110 TTPU3BOJUTH JI0 TOCUJIEHHS TPYIHO-
IIIiB TIpX iHTEpIIpeTallii TOro, YM € iHCYJIbT a00 BxKe HasBHi
(dakTopu pU3UKY MPUINHOIO CePLEeBOi TMCQYHKIIII Mics
iHCYNBTY. TaKOX OMHI€I0 3 OCHOBHUX MPUYUH illIEMiYHOTO
iHCYJIBTY € eMO0O0JTis LiepedpabHUX CYIMH, 1110 TOXOAUTH SIK
Bi/l aTEPOCKJIEPOTUYHOI OJISIIIKY, SIKa YacTO po3TallloBaHa
y BHYTPIIIIHi COHHi1 apTepii abo aopTi, Tak i 3 cepug [16].

[oci He 3’s1coBaHO, YU € ileMiYHUI iHCYJIBT 3 IOTOo 3a-
MaJIbHUMM HACJIiIKaMX OCHOBHOIO MPUYMHOIO CEPLEBOI
nucyHKIIil abo, HaBMaku, ceplieBa MaToJIOTis MiABUIILYE
CXUJIBHICTB [IO illIeMiYHOTO iHCYJIBTY.

KAiHIYHO KAOPTUHO HEUPOTrEeHHOro
YPO)KEHHS cepus

EnektpokapaiorpagiyHi 3amiHv Ta cepuesi
apUTMIi

YV KOHTEKCTi HelipOreHHOi XBOpOOU ceplisl CIoCTepi-
raloThCs Pi3HOMAHITHI eJleKTpokapaiorpadiuyHi 3MiHU.
IlopyuieHHsT pUTMY ceplisl Ta 3MiHa penosipu3allii 1uTy-
HOUKiB € JBOMa OCHOBHUMM TUIIAMU 3MiH, SIKi PETyJIsip-
HO BiJI3HAYalOThCs Y MALiEHTIB 3 TOCTPUM 1HCYJBTOM a00
cepleBO-CyIMHHUMU moxismu. Ha BimMiHy Bim imemii
Miokappaa, «uepedoporeHHi» 3MiHu EKI po3BuBamTbhCs
MPOTSATOM KiJIbKOX JIHIB i 3HUKAIOTh 32 2 TUXHIi, ajie o0~
BxeHHs iHTepBanxy QT a6o 3youi U nHa EKI MoxXxyTh Oyt
noctiitnumu [15].

EnexrpokapmiorpadiuHi 3MiHU cHoCTepiraroTbCs y
50—80 % marieHTiB Mmics immeMivyHOTO iHCY/IbTY. Haituac-
TiMMU 3MiHaMHu € mogoBxXeHHs iHTepBanxy QT (20~35 %),
110 MPOBOKYE apUTMOTEeHHI YCKJIaJHEeHHs i MoB’s3aHe i3
MOTPiAHUM PU3UKOM PAIITOBOI CEPLIEBO-CYIUHHOI CMEP-
Ti [5], inBepcis 3yousa T (15~35 %) i memnpecist cermeHTa
ST (25~33 %). HaiinomupeHinri mopymeHHsT cepiieBoro
PUTMY TIPU 1HCYJIBTI BKJIIOYAIOTh (DiOpuUIIsiiito epeacepib
(15—38 %), exromiuny excrpacuctoJiio (30 %), cuHycOBY
taxikapniio (24 %) i aTpioBeHTpUKYJISIpHY O6s10Kany (21 %)
[6, 17]. DibpundLis nepeacepab € GakKTOPOM pU3UKY BTO-
PUMHHUX YCKJIaIHEHb, IK-0T IIIYHOYKOBA TaxiKapis, cep-
1ieBa HEIOCTAaTHICTB a60 ceplieBa cMepTh. DidpuIstiLis rme-
pencepnb, AV-0j0Kkana, aenpecis adbo ejienallis cerMeHTa
ST Ta inBepToBaHi 3yo1i T € He3aneXXHUMU MPEIUKTOpa-
MU PU3UKY HETaTUBHOTO Pe3yabTaTy yepes 3 Micsili micis
iHcynbty [17]. Stead Ta iH. mokasanu, 1o iHTepBan QTc
6yB momoBxkeHuil y 36 % 3 345 maiieHTiB 3 illeMiYHUM
iHCYJIBTOM IpHU rocimitanizamii. [lomoBXeHMi iHTepBaa
QTc 3HauHOI0 MipOIO ACOLIIIOBABCS 3i 3HMKEHHSIM BUKH-
BAHOCTI Uyepe3 3 Micslli Ta MOTipIIeHHSIM HeBPOJOTIYHUX
pe3yapTatTiB. [linBUIlleHHS piBHS HOpaJpeHaiHy 3HAYHO
MnoB’si3aHe 3 nomoBxXeHHsiM iHtepBany QTc. Kpim Toro, y
JOCTIIKEHHI 3a yyacTio 625 nauieHTiB mics ileMidHoro
IHCYJIBTY mo3uTUBHUM 3y0enb T B aVR, sikuii criocTepiras-
cay 32,2 % nmaui€eHTiB MMpU TOCITiTaJi3allii, OyB 3HAYYIIUM
He3aJIeXKHUM MPEeIUKTOPOM CMePTi 00 pelIuauBY illeMiv-
Horo iHcyneTy. Henpecist cermenTa ST i 3yowi Q 3HauHOIO
MipoIo ITOB’sI3aHi 3 MiABUILIEHHSIM PiBHS CEPLIEBOTO TPO-
rmoHiny [6].

AOCAiAXXEHHS piBHSI TPOMOHIHY (cTn)

CepueBi ¢hepMeHTH MOXYTbh MiJABUILYBAaTUCS TIPU
roCTpoOMYy illleMiuYHOMY iHCYJIBTI, ajie 3a3BUYail MEHIIIE,
HIX ITIig 9ac rocTporo iHdapkTy Miokapaa. [limBuieH-
Hs piBHS TPOIIOHIHY IOB’SI3aHE 3 TSIXKICTIO iHCYJIBTY,
ypaxkeHHSIM OCTpPiBLIEBOI KOpPHM Ta MOTipIIEHHIM KO-
POTKOCTpOKOBOro nporHosy [19]. TpornoHiHu € ayxe
YYTJIMBUMU, cneuudiyHUMU OioMapKepaMu IJisI BU-
SIBJIEHHS TIOLIKOJXEeHHsI Miokapaa. PiBHi cTn MOXyTh
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MiIBUILYBATUCS TPU 0araThbOX iHIIMX 3aXBOPIOBAHHSIX
i cTaHax, SIK-OT: iHCYJIBT; TOCTpa YU XpOHiYHA HUPKOBaA
HEIOCTATHICTh, TSIXKKA roCTpa UM XpOHiYHa ceplieBa He-
NOCTaTHICTb, TIMEePTEeH3UBHUI KpU3, Taxi-/Opanuapur-
Mii, TpoMO0eMOO0Iisl JIereHEeBOI apTepii, TSKKa JierTeHeBa
rinepTeH3is, TOCTPUI MiOKapAaUT, CeIcuc, padbaoMionis,
po3lIapyBaHHS aOpTH, TinmepTpodiuHa KapaioMioIaTis,
3a0iil cepusi, capkoigo3, CKJIepoaepMis, TinoTupeos,
CTaH ITic/Isl pagioyacTOTHOI a0JIslIil, e1eKTPOKapaioCTr -
MYJISILl, KapaioBepcii, OioIcii ceplisi, MeTuKaMeHTO3-
HOI1 iHTOKcMKallii (Hampukian, aapiaMmiliuHOM, 5-QTo-
pypauuiom) [6, 7].

OCHOBHI NPUYMHU Ta NaTOo(}i3ioNoTiYHI MexaHi3MHU,
1110 3yMOBJIIOIOTH TOCTIHCYJIBTHE TiABUIIEHHS CEPLIEBUX
TPOTIOHIHIB, MOB’sI3aHi 3 MOPYIIEHHSIM CUMMATUYHOI Ta
napacUMITaTUYHOI perysuii miokapaa. HagmipHa akTtu-
Ballisi CUMIIaTOAIPEHATIOBOI CUCTEMU CYTTPOBOIXKYETHCS
MiIBUIIIEHUM BUKUIOM KaTeXoJIaMiHiB (agpeHaliHy, Hopa-
IpeHatiHy, 1o¢aMiHy) B KPOB i CMUHANITUYHY LIUIMHY, 1110,
y CBOIO Yepry, MOpyllye mepedir MeTadboiuHUX MPOLIECiB
Yy MiOKap/i, a TaKOX BUKJIMKAE BA30KOHCTPUKILIIO, IO TEX
CBiIYMTH PO BHECOK ilIEMiYHOIO ME€XaHi3My B MiABUILICH-
HsI piBHSI TPOITOHIHY.

KarexonamiHu, 1110 BUIISIIOTHCS B CMHAMCaxX BHY-
TPIIIHBOCEPIIEBUX HEPBiB, 3MiICHIOIOTh aKTUBYIOUUI
BIUIMB Ha KaJIblli€Bi KaHaIU, 110 MPU3BOAUTL A0 Ha-
JIMIIKOBOTO CIOXUWBAHHS KaJbllilo, MOPYIIEHHS 00Mi-
HY PEYOBHUH i po3ciabiaeHHs M’3iB. ¥ LIbOMY BUMNAIKY
KapaiOMiOLUTU TUHYTh y CTaHi TiMepKOHCTPUKIIIL 3 MO~
MITHMMU CMyTaMM CKOPOYEHHS, 110 BiIOyBa€TbCsI MpPoO-
TSTOM KiJIbKOX XBUJIMH i MOB’sI3aHEe 3 PaHHbOIO KaJb-
nudikaiieo Ta MOHOHYKJeapHOIo iH(inbTpanieto. s
O3HaKa Bifpi3Hse€e 1ei TUI 3arubesti KJIITUH BiJ HEKPO-
3y KapAiOMiOUMTIB MpU imeMii, KOJau KJIITUHU TUHYTb Y
po3sciiabsieHoMy cTaHi 6€3 TOMITHUX CKOPOUYEHb, 1 IMi3-
HBOTO MMOYATKy KaubHupikKaiii, ssKka Ha3UBa€ThCS Koa-
TYJSIIIAHUM HeKpo3oM [27]. 3a JaHUMM Pi3HUX JOCTi-
IKeHb, MiABUIIEHUI piBeHb TPOIIOHIHY CIIOCTEepiraBcs
y 5—18,5 % naiieHTiB i3 rOCTPUM illIeMiYHUM iHCYJIBTOM
[18, 28]. IMepeBaxkHa OinblIiCTh MALIEHTIB 3 MiABUIIC-
HHUM piBHEM TPOMOHIHIB OYyJM CTapIIOro BiKy, YacTillle
MaJlu apTepiajbHy TinepTeH3il0, MaIy NiABUIIEHUN pi-
BeHb D-amMepy, mpo3anaJbHUX IUTOKIHIB i 3HUXKEHY
(GYHKIIiI0 HUPOK (3HUKEHHS IIBUIKOCTI KIyOOUKOBOI
dinbrpanii), 1110 € OIHUM i3 TTaTOMEXaHi3MiB, 110 TIPU-
3BOAUTH IO ITiABUILEHHS PiBHS TpOIOHiHiB. KpiMm ToTO,
TPOIIOHIH-ITO3UTUBHI MALliEHTU MaJIi IOTaHU! KOPOTKO-
CTPOKOBUIT MpOrHo3 [28].

Henpecig cermenTa ST Ha EKI" Gyna 3HauHOIO Mipoio
MOB’s13aHa 3i 30iIbIIEHHSIM BUCOKOYYTJIIMBOIO TPOIOHIHY
(hs-cTn).

[TimBumenwnit hs-cTn Tex OyB MOB’sI3aHUIA i3 TTOTaHUM
KOPOTKOCTPOKOBUM DPE3YyJIbTaTOM, a TAKOX € He3aJeXXHUM
MPETUKTOPOM TOCTPOTO illIeMiYHOTO iHCYNBTY [6, 19]. Bumi
0TO MOKA3HUKH aCOIIIOIOTHCS 3 TSKUIMM TIepedirom imre-
MigHOTO iHCYAbTY [22]. CydacHi HacTaHOBHU IIOMO JIKY-
BaHHS MAILiEHTIB 3 TOCTPUM illIEMiYHUM iHCYJIBTOM PEKO-
MEHIYIOTh OLIiHKY CepLIEBOr0 TPOIIOHIHY B TOCTPUIA IIepiof
iHcynbry [19, 26].

AocCAria>XeHHs piBHS1 N-KiHLeBOro rnporopmMoHy
HaTtpinypernyHoro nentuay mo3sky (NT-proBNP)

Y Husui gocaimkeHpb piBeHb NT-proBNP 0yB minBu-
IIEHWI MaliKe y TBOX TPETUH MAIi€HTIB MiC/Is illIeMiYHOTO
IHCYJIBTY, TOCSATAIOUM T1iKy Ha HACTYITHUI JIeHb MicCJIsl 10~
SIBU CUMIITOMIB 1 3HVKYIOUKCH ITiciisd 1poro. IlimBuimeHi
piBHi NT-proBNP y mma3mi KpoBi He3alexkHO I10B’s13aHi 3
TSDKKICTIO iHCYJIBTY, TIOTaHUM (DYHKIIIOHAJIBHUM Pe3yJIbIa-
TOM i CMEPTHICTIO ITiCJIs illIeMiYHOTO iHCYIBTY. MOHTaHep
Ta iH. TOKazajau, 110 PiBHI HATPillypeTUUYHOro MEeNTUIY
B-tuny (BNP) € He3anexXHUMU NMPeauKTOpaMu paHHbOL
CMEPTHOCTI Ta HEBPOJIOTIYHOIO MOTiPILIEHHS ITiCJIsI TOCTPO-
ro iHCYJIBTY, 0€3 pi3HUIIi MiX ilIeMiYHUM i TeMOpariyHUM
incyneramu. NT-proBNP kopentoe 3 oninkoro NIHSS i
TSIKKICTIO 1HCYJIBTY, a TAKOX MO3UTUBHO KOPEJIOE 3 PO3-
MipoM iHdapKTy Ta 3 Moau(iKoBaHOIO Koo PeHnkina
(mRS). HasBHicTb pibpusiiii mepemcepab acOIiIOETLCS 3
migBuieHUM piBHeM NT-proBNP, i piens NT-proBNP
€ He3aJeXXKHUM (PaKTOpOM PU3UKY KapaioeMOOIiYHOro iH-
cyety [6, 20, 22].

HocnimxeHHst piBHa C-peaktuBHoro 6iika (CPB) sk
MapKepa aKTHUBHOCTI 3aIajbHUX Ta IMyHHMX PeaKiliil TaKox
MOXKe OYTU KOPUCHUM JIJ1sl BUSIBJIEHHS MALli€HTIB i3 MigB1-
IIEHUM CepLIeBO-CYyIUHHUM pusukom [20, 21].

HocnimKkeHHs MoKa3anu, 1o 6au3bko 18—70 % ma-
LIEHTIB i3 TSKKUM IIepeOiroM rocTporo ileMiqyHOoTo iH-
CYJIBTY MalOTh iIIEMiYHy XBOpOOY ceplisi, He3aJIeXKHO Bi
IOIIEPEeIHBOr0 cepleBoro aHaMmHe3y [24]. Taki BucoOKi
MOKa3HUKU MOXHA MOSICHUTU TUM, 110 (HaKTOPU PU3U-
Ky CepleBO-CyIMHHUX i LIepeOpoBaCKYISIPHUX 3aXBOPIO-
BaHb Noni0OHi [25]. TakuMm YMHOM, paHHiil Oe3nepepBHUIA
eJeKTpoKapaiorpadiuyHWit MOHITOPUHT i aHaJIi3 CepLIeBUX
GioMapKepiB € BaXXJMBUMM JIJIsI MOKJIMBOIO BUSIBJICHHS
Mali€HTIB i3 PU3UKOM PO3BUTKY TOCTPUX CEPLEBUX T1O-
Iiit, sIKi MOB’sI3aHi 3 IIOTaHUM KJIiHIYHUM HEBPOJIOTIUHUM
pe3yabTaToOM.

HesBaxatoun Ha Te, 110 6araTo MaIi€HTIB 3 TOCTPUM
MO3KOBUM iHCYJIBTOM HE€ MaloTh iH(apKTy MioKapaa, HOBi
3Minu EKT i minBuilieHHS piBHS GioMapKepiB MOXKYTb CBilI-
YUTU MPO MOIIKOIKEHHSI MioKapaa Ta MiABUIIEHUN cep-
1IeBO-CyIUHHUU pu3uk. HeoOximHo, 1100 11i MalieHTH He
3aTUIIATUCS HETTOMIYeHUMU, TIPOXOIMUIIU JIeTajlbHe KapIi-
0JIOTiYHE OOCTEXEHHSI, BKJIIOUHO 3 paHHIM eXxoKapjaiorpa-
(biyHMM HOCTiIKEHHSIM, a TallieHTaM i3 TPYIU BUCOKOTO
pu3uKy 3i 3MiHamu 6iomapkepiB, EKI Ta exokapmiorpamu
CJIiT pO3TJITHYTA MOXKIMBICTh TpoBeneHHs KT-kKopoHapHoi
aHriorpadii, MarHiTHO-pe30HaHCHOI ToMorpadii cepirst abo
KOPOHAapHOI aHTiorpadii 1 BUKITIOUSHHS illIeMiqHOI XBO-
pobu cepus [6].

OTXe, B3aEMO/IiSI MiXK MO3KOM i ceplieM 3aIUIIAEThCS
aKTyaJbHUM MUTAHHSIM CY4acHOI MEIMIIMHU, 1110 TOTpedye
MOJAJIBIIOT0 BUBYEHHS, MAJbHOI YBaru JiKapiB, OCKiIbKI
KapaiaabHi 3MiHW TIPU IHCYJIBTI MOTipIIYIOTh 3araibHUN
CTaH TMallieHTiB Ta HEraTUBHO BIUIMBAIOTh Ha MOJATbIINIA
MPOTHO3 TMALIiEHTIB 3 IHCYJIBTOM.

KonduikT inTepeciB. ABTOpu 3asiBJISIIOTH IIPO BIiACYT-
HiCTb KOH(JIIKTY iHTepeciB Ta BIacHOI (piHaHCOBOI 3alliKaB-
JIGHOCTI IIpU MiArOTOBLIi AAHOI CTATTI.
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Brain-heart interaction in acute stroke

Abstract. The article highlights the main pathophysiological
mechanisms of cardiovascular disorders in acute cerebral stroke,
which include dysfunction of the hypothalamic-pituitary-adrenal
axis, disorders of autonomic regulation of cardiac activity, immune
response, and deterioration in the cardiovascular system in case of
existing structural, organic lesions of the heart and blood vessels,
which in turn can exacerbate the development of cerebral damage.
Literature data on clinical, electrophysiological, and biochemical
changes in the cardiovascular system in stroke are presented, in
particular, depending on the area of brain damage. Attention is fo-

cused on possible hemodynamic disturbances, electrocardiographic
changes in the heart, increased levels of cardiac troponins, brain
natriuretic peptide, and C-reactive protein. Complications that
arise in this category of patients are of great clinical importance and
significantly affect the course of the disease and further prognosis,
which requires close attention not only from neurologists but also
from doctors of related specialties.

Keywords: acute cerebral stroke; cardiac disorders; autonomic
nervous system; electrocardiography; cardiac troponin; natriuretic
peptide; C-reactive protein
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Po3BuUTKOBI Ta eninenTMdopMHi eHUuedaaonarTii
B AiTel: KAiHiYHi, HenpoPi3iOAOriYHi,
HEeMpPOBiI3YAAI3ALINHI U TeHeTUYHI
XOPAKTEePUCTUKU

Pestome. Mema: npoananizysamu kainiuni, neiipoghizionoeiuni, neiiposizyanizayiiini ii eenemuuni xapaxme-
pucmuxu dimeil paHHb020 BIKY 3 eniAeNMUMHUMU Ul PO3GUMKOBUMU eHUeParonamisimu i GUSHAYUMU NPeOUKMOopU
pusuKy pozeumiy posnadie aymucmuurnoeo cnekmpa (PAC) y dimeii danoi epynu 3 memoro gpopmyeanus koeopmu
dimeli, AKi nompe6ylomos OUHAMIMHO20 CnOCMepedceHHs | paHHbo2o empy4anis. Mamepiaau ma memoou. Y
docaioncenns 6yno exaouero 38 dimeii sikom 0—3 poku 3 eninenmugopmHumu i po3sUMKO8UMU eHyedaronami-
amu. ObcmediceHHs BKAIOUAN0 OUIHKY He8P0A0IHH020 cmamycy, 30ip aHamMHe3y, OUIHKY cemMionoeii ma u3HaueHHs
muny Hanaoig, oyiHKY po38umKy i CKpuHine posaadie aymucmuynoeo cnekmpa y eiyi 18 i 24 mic., sioeo- EET-
MOHIMOpUHe ni0 4ac HiMHO20 CHY, MACHIMHO-PE30HAHCHY MOMO2PAQIito 20108HO20 MO3KY, CKPUHIHE HA NAMO2EHHI
BaPIAHMU WASIXOM NOBHOCK30MH020 ceKeeHysanns. Pe3yavmamu. Ocobausicmro danoi epynu posnadie € Has16-
Hicmb 6e3CY00OMHUX, YACO KAIHIYHO HePO3NI3HAHUX eninenMU4HUX Hanaoie, Ki NPoAGAIOMbCS NePCUCMYIOHO0I0
gokanvror (60,5 %) abo eenepanizosanoro (31,6 %) akmuericmio i3 cepednim (55,3 %) abo eucoxum (15,8 %)
iHOexcoM cnaiik-xeunboeoi akmuerocmi nio uac cmadii N08iAbHO20 CHY Ma AMNAIMYOHUM AKUEHMOM Ha0 A00HUMU
(52,6 %) abo ckponesumu (28,9 %) dinsukamu mosxy. CmpyKmypHi 3MIHU 20A106H020 MO3KY 30 OQHUMU MACHIMHO-
pe3onancHoi momoepadii euseneni ¢ 91,1 % dimeil, y momy uucai oenuuiesi abo oughysui sminu 0in0i peuogumi
201061020 MO3KYy — ¥ 36,8 %, einonaasis mozonucmoeo mina — y 21,1 %, ampogiuni 3miHu KOpu 20106H020
Mmo3ky eidznauanucs é 15,8 %, ypooxuceni eadu pozeumiy 201061020 mosky — y 13,2 %. B obcmescenux dimeii 3
nouamkom Hanadie Ha nepuLomy poui dcumms 6y10 euseAeHO namoeeHHi eapianmu 35 pisnux eexie. Haiiuacmiwe
3ycmpiuanucs namoeeHti eapianmu eenis, wjo ¢ionogioaroms 3a cunmes i penapayiio JIHK i PHK (28,9 %) ma
akmuenicms 6HympiuHboKAimunnux gpepmenmie, — 8 dimeit (21,1 %). Yacmxa dimeil, saxi maru 3aeanvHy 3a-
MpUmMKy po3eumxy y eiuyi 24 mic., cmanosuna 11,9 %, a mux, siki maiu koenimueri nopywenns, — 34,2 %. Bucho-
eku. Iloxasano, wo 6 dimeil 3 HAABHICIMIO 8 AHAMHE3I 2eHepaNi308aHUX MOHIKO-KAOHIYHUX Hanadie (RR = 2,13)
susenero eucokuil puzuk pozeumky PAC y 24 mic. Bcmanoéneno no3sumueHuil 36 130K mixc HasieHicmio 6 dimeli
mymauyiil y eeHax, ujo 8ionogioanvui 3a cunmes i penapauiro IHK (RR = 1,88), i nidsuwenum pusuxom po3eumxy
PAC y siui 24 mic. (90,9 % dimei).

KitrouoBi cinoBa: dimu; opgpanni xeopobu; eninenmuuni, eninenmugopmui it pozeumiosi enyegparonamii; po3-
140U aymucmu4H020 CNeKmpa,; KOCHIMUGHI il NO8EOIHK08I po3nadu; eninencis; eeHemuyHi Mymauii; ek 8eHy8aHHs;
HACMYnHo20 NOKOAIHHA, eneKkmpoeHyearoepadis; MacHimHo-pe30HaHCHa momocpagis
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Bctyn

TepmiH «eninenTryHa i pO3BUTKOBA eHIIe(aaomnaris» €
JIOCUTb HOBUM, BiH YIPOBAIKEHUIA U151 TIO3HAYEHHS pO3-
JIaJIiB, TIPY SIKUX HETATUBHUI BIUIMB Ha KOTHITUBHI (hyHKIIIT
TATUHU CTIPUYUHSIIOTH YacCTi eMiJIeNTUYHI HaTraau i Mix-
iKTanbHa emnijenTudopMHa aKTUBHICTb, a TAKOX Oe3roce-
PeIHbO Ti TATOTEHETUYHI TTOPYIIEHHS, SIKi IPU3BOJSITH 10
PO3BUTKY HamamiB. BilbIIicTh eMiIeNTUYHMUX i PO3BUTKO-
BUX eHIIedasomaTiii MaloTb TeHETUYHY €TiOJOTii0 Ta ITOYr-
HalOThCSI B paAHHbOMY IUTUHCTBI [1, 2].

3rigHo 3 Kiacudikalliero enijienTMUHUX CUHAPOMIB HO-
BOHApOIKEHUX i Aiteil, 3anponoHoBaHowo ILAE, yci emi-
JIENTUYHI CUHAPOMY MOAISIOTHCS Ha IBi BeJIMKi rpymnu | 3]:

1) camooOMeXyBaJIbHI emienTuYHi cuHapomu (self-
limited epilepsy syndromes), 111 SIKMX XapaKTepHi CTIIOH-
TaHHA peMicis Ta BiICYTHICTb HETaTUBHOI'O BIUIMBY Ha PO3-
BUTOK IUTUHU;

2) emisenTUYHI i1 po3BUTKOBi eHuedanonarii (EPE;
developmental and epileptic encephalopathies) — posnanu,
IS SIKUX XapaKTepHi MOPYIIeHHST pO3BUTKY BHACTIIOK 0€3-
MOCEePEAHBOTO BILTABY €TiONOTIYHOTO (haKTOpa HE3aIeXKHO
Bi/l BILTUBY eMiJienTUhOPMHOI aKTUBHOCTI i eMieNTUUHUX
Harmnasmis.

Ha BigMmiHy Big camMmooOMeXyBaabHUX €MUICNTUYHUX
CUHAPOMIB eIiJIeNnTUYHI eHledantonartii XxapakTepu3yoThb-
CsI BIICYTHICTIO CITOHTAHHOI peMicii, HasiBHICTIO YacTUX
(apMakope3nCTEHTHUX HaMamiB y ITIOETHAHHI 3 pyWHIBHOIO
MiXiKTaJbHOIO aKTHUBHICTIO Ha eJieKTpoeHIedasorpami
(EET) i 3aTpumKo0 abo perpecom po3BUTKY. BinbiiricTh
eMiIeNTUYHUX CUHIPOMIB 3i Crielin(pidHOIO €Ti0JIOTi€l0, 110
BUHUKAIOTh Y HEMOBJISIT 400 B paHHBOMY JUTSYOMY Billi,
SIBJISIIOTH COOOI0 caMe eIiJIENTUYHI i pO3BUTKOBI eHlledha-
Jomnarii [4, 5].

OKpeMi TOCHiZHMKN BBaXaloTh, 110, KPiM eTmijier-
TUYHUX CUHIPOMIB i3 YaCTUMM HamanaMu, KpUTEpism
SIJIENTUYHUX eHIedanmonaTiii TakKoX BiIIIOBiZalOTh
aTUITIOBA MOOpOsSKiCHAa (poKajbHA OUTSIYA eITiJIeTICcis 3
LIEHTPaJIbHO-CKPOHEBUMU claiikamu (aTuroBa po-
JIaHAWYHA eMiJIeTICisl), a TAKOX po3jaau ayTUCTUIHOIO
cnekrtpa (PAC) 3 eninentudopmHumu 3minamu Ha EET
[5, 6]. Li eminentu4Hi CMHAPOMU MOPSIA i3 CUHIPOMOM
Jlanpay — KnedHepa Ta eminenciero 3 npoaoBXKeHOIO
CTNaiiK-XBUJIbOBOI aKTUBHICTh B CTa/il0 MOBIJIBHOTO CHY
(CSWS) BBaxarwTbcs ernisienThopMHUMU 200 6e3Cy10M-
HUMU eHuedanonatismu [6, 7]. Ha cboromHi Hakomm-
YeHO 3HAYHY KiJIbKiCTh JOKa3iB TOTO, IO MiXiKTaJbHa
eminentudopmHa aktuBHicTh Ha EEI Moxe crmpustu
PO3BUTKY MOPYIIeHb KOTHITUBHUX i MOBJIEHHEBUX (DYHK-
1iii, dopmyBaHHIO cuMIniToMokoMmILiekcy PAC Ta iHImx
nopyiieHb HeHPopo3BUTKY [9—11].

Cy4acHi ysIBJICHHSI MPO MaTOTeHEe3 CIMiJeNTUYHUX i
PO3BUTKOBUX eHIedasonaTiii € TakuMu: Ha ¢GOHI Te-
HETUYHUX MYyTalliif, 1o MaloTh O6e3mocepeaHill Hera-
TUBHUI BILUIMB Ha PO3BUTOK MO3KY (DO3BUTKOBA €HIIE-
dasiomnarisi), pO3BUBAIOTLCSI CTPYKTYPHIi i MeTaboIiuHi
MOPYIIEHHSI B MO3KY, 1110 CIIPUSIOTH MOSIBi pedpaxkrep-
HUX eITiIJIENITUYHUX HamnamiB. Y CBOIO YepTy, eIiIenTud-
Hi Hamaau YMHSATb JOJATKOBUM HEraTUBHUI BIUIMB Ha
PO3BUTOK HEPBOBOI CUCTEeMHU (emiJieNTUYHA eHliedano-

naTist) y moenHaHHi 3 HEraTUBHUM BILJIMBOM arpecruBHOL
enizenTrudoOpMHOI aKTUBHOCTI (emisienTudopMHa eHIie-
damomnarisa) [12—15].

B icHyrounii HayKoBili JliTepatypi (hpeHOMeH 0e3CyaI0oM-
HUX enienTu@opMHUX i PO3BUTKOBUX eHIledanonarii
3aJIMIIIAETHCST HEMOCTATHBO BUCBITIEHUM. 3aUIIAIOThCS
IUCKYyTaOeIbHUMU MUTAHHS B3a€EMO3B’SI3Ky MiX eITijieT-
TUGOPMHUMHU ¥ PO3BUTKOBUMM €HIIedanonaTisiMu Ta
¢opMyBaHHSIM pO3JaaiB HEMPOpo3BUTKY, 30KpeMa PAC,
MPaKTUYHO BiICYTHi AOC/IIXEHHSI OCOOIMBOCTE CTaHy
HEPBOBOI CUCTEMHU B JAHOI KOTOpTH AiTeil. BuieszaszHave-
HEe 00YMOBWJIO aKTyaJIbHiCTh ITPOBEACHOIO TOCIiIKEHHS,
sIKE€ € YaCTUHOI HayKoBO-mocigHoi podbotn «KiiHiko-
JiaTHOCTUYHE OOCTEXEHHsI JIiTeil paHHBOTO BiKY 3 IreHe-
TUYHO-00YMOBJIEHUMHU (DOpMaMU paHHIX eMiIeNnTUYHUX
eHnedanomnarTiii i po3ragaMud HEHPOPO3BUTKY» (HOMEp
nepxxaBHoi peectpartii 0119U000146), 1110 BUKOHYETBCS Y
BiIIiJIEHHI TICUXOHEBPOJIOTil WIS iTe#l 3 epuHAaTaIbHOIO
MaToJIoTi€lo Ta opaHHMUMU 3axBoploBaHHAMU Y «IHCTU-
TYT MeaiaTpii, akylepcTBa i riHeKOoJI0Til iMeHi akaaeMika
O.M. Jlyk’ssnoBoi HAMH VYkpainu» (KepiBHUK — npod.
JI.T. Kupunosa). JociigkeHHs: OyJ0 cXBaJeHO KOMici-
€10 3 Oioetnku Tta meonrtosorii mpu Y «ITTAT iMm. akan.
O.M. Jlyk’snoBoi HAMH Ykpainu» (rmpotokon No 4 Bin
15.04.2021).

Merta gocCHiKeHHs: TTpoaHai3yBaTH KJIiHIYHI, HEM-
podizionoriyHi, HeiipoBi3yasi3alliliHi i1 TeHETUYHI XapaK-
TePUCTUKM AiTell paHHBOIO BiKy 3 €MUICNTUIYHUMU K pO3-
BUTKOBMMU €HIlledasonaTisiMy i BU3HAUUTU MPEIUKTOPU
PUBUKY PO3BUTKY pO3JajliB QyTUCTUYHOTO CIEeKTpa B IiTeit
JTAHO1 TPYIH 3 METOI0 (POPMYBaHHSI KOTOPTH AITeM, SIKi MO-
TPEOYIOTh TMHAMIYHOTO CIIOCTEPEXKEHHSI i pAHHBOTO BTPY-
YaHHSI.

Marepiaau Ta meToAU

[IpoBeneHO KOMILIEKCHE KIiHiKO-Helipodizionoriune i
reHeTuuHe oocTexXeHHs1 38 nmiTeit BikoM Bia 1 mic. 1o 3 pokiB
3 EPE. Cepen o6ctexxenux aiteii 0yau 21 (55,3 %) xaomauk
i 17 (44,7 %) niBuartox.

VY Bcix agireit Oyso ineHTH(hIKOBaHO MaTOreHHi BapiaH-
TH B TeHax, IToB’s13aHuX 3 po3BuTkoM EPE, 3a momomororo
METOJy CeKBEeHYBaHHSI HACTYITHOTO MOKOJIHHS (next-
generation sequencing).

OO0cTexXeHHs BKJIIOYAIO OLIIHKY HEBPOJIOTIYHOTO CTa-
Tycy, 30ip aHaMHe3y, OLiHKY CeMioJIorii Ta BU3HAYCHHSI
TUIY HaIaiB, OLiHKY pO3BUTKY i cKpuHiHT PAC y Biwi 18 i
24 mic., Bineo-EEI'-MOHITOPUHT ITiJ Yac HIYHOTO CHY, Mar-
HiTHO-pe3oHaHcHY Tomorpadito (MPT) roroBHOro Mo3ky.

[TcuxomiarHOCTUYHE OOCTEXEHHS JiTei MPOBOAMIOCH
nuisixom 3acrocyBaHHst Metonuku Childhood Autism Rating
Scale (CARS — peiitTuHroBa 1kana ayTusmy B JiTeit).

Ienomuy JIHK Oyno Bumineno 3i 3pa3kiB mepudepud-
HOI KPOBI [IiTeil CTaHIapTHUM CIIOCOOOM. YCIM IiTsIM OyJ10
MPOBEAEHO CKPUHIHT HA MAaTOreHHi BapiaHTU IIUISIXOM I10-
BHOEK30MHOTO0 cekBeHyBaHHs (1adbopartopis TOB «Yabrpa-
reHom», M. KuiB).

CraructTuuHa o6pobKa OTpUMaHUX JaHUX MPOBOIM-
Jlacsl 3 BUKOpUCTaHHSIM mporpamu Microsoft Excel 2007.
3aCcTOCOBYBAJIMCH TaKi CTATUCTUYHI METOAU: PO3PaXyHOK
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BimHocHoro pusuky (RR) 3 95% noBipuum iHTepBasioM
(95% 1), kpurepito y* IlipcoHa 3 momnpaBkot €iTca s
YOTHPUMOJIbHUX Ta0bmuIb 3 95% 1 (p < 0,05).

PesyAbTaTH

B obGcrexxeHux aiteit 3 emienTudOpMHUMU i pO3BU-
TKOBUMU eHIledasonaTisMu OyJIo BUSBJIECHO MaTOTeHHI
BapiaHTu 35 pi3Hux reHiB. Haityacrimre 3ycTpiganmcs ma-
toreHHi BapianTu reHiB ARID1A ra NEXMIE Vi inmi Bu-
SIBJICHI MMATOT€HHI BapiaHTU TeHIB 3yCTpivaaucs JUIIE 10
ofiHOMY pasy (puc. 1).

IeHu, y sikux 6y BUSIBJIEHI MaTOreHHi BapiaHTU, OyIu
po3snonineHi 3a PyHKIisSIM O1IKiB, SIKi BOHU KOAYIOTb:

1) reHu, 110 BILUIMBAIOTh HAa CMHAIICH, HEWUPOTpaHC-
mitepu i peuenropu — 5 giteir (JMJD1C — 2 nuTtuHu,
CHRNA2 — 1, IQSEC2 — 1, SHANK3 — 1);

2) reHu, IO BIUIMBAIOTh Ha CUTHAJIIBHY TPAHCAYKIIIIO,
B3a€EMOZiI0 MiXX KJIITMHAMHU i BHYTPIIIHBOKIITUHHI CHUT-
HanbHi cuctemMu — 4 mutuau (NF1 — 1; NPHP1 — 1,
DLL1 — 1, DYRKIA — 1);

3) reHu, 1110 BIUIMBAIOTh HAa iOHHI KaHaIM, — | IUTUHA
(CHRNA2 — 1);

4) reHu, 110 BIUIMBAIOTh HA CMHTE3, TPAHCKPUIIILIIO Ta
penaparito JJHK i PHK, — 11 nmiteit (ARID1A — 3 autu-
Hu; MIR548P/ST8SIA4 — 1, CREBBP — 1, CAMTAI —
1, FMRI — 1, KDM5C — 1, ARIDIB — 1, MEF2C — 1,
SON —1);

5) reHu, 110 BIUIMBAIOTh Ha OpTaHEeIM i BHYTPILIHbO-
KmituHHI MeMOpanu, — 6 miteit (NRAS — 1, MALL — 1,
EMC1 — 1, FLNA — 1, ACTB — 1, ANK3 — 1);

6) reHu, 10 BILUIMBAIOTh Ha PiCT i PO3BUTOK HEWPO-
HiB, — 5 miteit (NEXMIF — 1, KIF1A — 1, PPP2R5D — 1,
RERE — 1, WHSCRI1 — 1);

7) reHu, 1110 KOAYIOTh BHYTPIllTHbOKJIITUHHI (hepMeH-
™, — 8 miteit (PANK2, ARSA, GATM, PUS3, KAT6A,
ASPA, ADSL, PLAA).

Otxe, y miteit 3 EPE mepeBaxanu mmaToreHHi BapiaH-
THU T€HiB, SIKi BIUIMBAIOTh HAa cuHTe3 i penapaiio JHK i
PHK, — 11 mireii (28,9 %), aKTUBHICTb BHYTPilIHBOKJTi-
TUHHUX pepMmeHTiB — & miteit (21,1 %), cTpyKTypy opra-
HeJl i BHYTPILIHbOKITUHHI MeMOpaHu — 6 miteit (15,8 %).
Jlumie B 1 auTvHM B JaHiii rpymni Big3Hayajlach MyTallist
reHa, BiIMOBiZaIbHOTO 332 pOOOTY iIOHHUX KaHaJliB, a caMe
reHa CHRNA2.

Ycboro B 00CTeXXEHUX /1iTel BUSBJICHO HACTYITHI MaTo-
reHHi BapianTH reHiB: 27 (67,5 %) — TOYKOBi MiceHC-MyTa-
wii, 6 (15,0 %) — nemeniii 5 (12,5 %) — nyromikarii.

B onHi€el muTWHU BUSBIEHO IATOTEHHY MYTaIlilo
turry INDEL y reni ARIDIA (NM_006015.6): ¢.5693del
(p.Pro1898HisfsTer25) 3 mopylieHHSIM paMKW 34UTYBaHHS
(frameshift), HasiBHy B 0a3i ClinVar. [lana MyTallist Mo€-
HyBaJlach y Ti€l camoi qIUTUHU 3 Aenenieto reHa ARIDIA
(NM_003482.4 (KMT2D):c.1940del (p.Pro647fs), To6To B
MUTUHU Bi3HAUYaaMCs ABi AeJiellil reHa B KOMIayH/I-TeTe-
PO3UTOTHOMY CTaHi, BiIMOBiIaIbHI 32 PO3BUTOK CUHAPOMY
Kodbdina — Cipica (OMIM: 614607).

V92,1 % obcrexxeHMX niTeit B aHaMHe3i 0yJ1o 2 i Oinbiie
eMiJIeNTUYHUX Hamaau (CepedHiil Bik neOroTy HaIamiB —
22,6 mic.). 3 Hux y 60,0 % Hamaau Brepliie BUHUKAIN Y

ARID1A 3
NEXMIF
NF1
NRAS
ARSA
CAMTA1
DLL1
EMS1
FLNA
IQSEC2
KDM5C
KIF1A
ACTB
ANK3
MEF2C
PLAA
SHANK3
WHSCR1

G G G QO G G QG Y

PucyHok 1. Poanogin gitevi 3 EPE 3a BusBieHumMun
naTtoreHHUMu BapiaHTaMu reHis (abCcoslloTHe Yucio)

Biui micaus 24 wmic., y 22,8 % — y Biui Bix 12 1o 24 mic. i B
17,2 % — y Biui go 12 mic. ¥ 42,8 % niteit Bin3Havamucs
HeoHaTaJibHi cysioMu B aHaMHe3i. CepeHiil BiK mepimnx
MPOSIBIB 3aTPUMKH TICUXOEMOIIHHOTO PO3BUTKY CTAHOBUB
12,6 mic.

3a TUIIOM eMiIeNTUYHNX HaMamiB 00CTeXeHi AiTu Oyau
pO3IOIiJIeHi TAKMM YMHOM: TeHepali3oBaHi TOHIKO-KJIO-
niuni (I'TKJT) Hamagm — 16 miteit (42,1 %), doxaibHi Ha-
nanu — 13 niteit (34,2 %), mioknoHiuHi — 5 miteii (13,2 %),
abcancu — 3 nutunu (7,9 %). Y 6 niteit (15,8 %) Hamaau B
aHamHe3i OyJv BiICyTHIMM.

3a BCTAaHOBJICHMM JIiaTHO30M O0CTeXeHi TiTH OyJIN pO3-
TO/IiJIEHi TAKUM YMHOM: PO3BUTKOBA eHlIe(aionarisi 3 iHTe-
JIEKTYaJIbHOIO HepocTaTHicTio — 10 miteii (26,3 %); cneun-
(iuni renetnuHi cunapomu — 10 giteit (26,3 %) (cuHapoM
Kodpdina — Cipica — 3 nurunau (7,9 %), cunapomu ba-
paiitcepa — Binrtepa, PyGinimreitna — Teit6i, Maptina —
benna, ®enan — Mak-Jlepmin, Bonbha — XipiixopHa i
Uxy — Takito — TakeHyui — KiM, cuHnpoM Mikpojeselii
2q13 — no 1 autuHi); enientudopmHa eHiedaronarTis
3 mposiBamu PAC — 7 niteii (18,4 %); HelipoMeTaboiuyHa
EPE — 5 miteit (13,2 %); EPE 3 aTakTHIHUM CUHIPOMOM —
2 nutunu (5,3 %); EPE 3 rereporormnieio cipoi peyoBUHM —
2 nutunu (5,3 %), pakomaTtosu — 2 qutuHu (5,3 %) .

3a ganumu Bineo- EEI-MoniTOpuHTY 1ig yac HiYHOTO
CHy Oys10 BUSIBJIEHO Taki MixikTajnbHi 3Minu Ha EEIL ¢o-
KanbHi eminentudopmui smian — 23 mutuau (60,5 %),
reHepallizoBaHa erijienTuopMHa aKTUBHICTh — 12 miTeit
(31,6 %), mynprudokanbHi 3MiHu — 1 qutuHa (2,6 %).
[Mpuknan ikTanbHOI enisenTrudhoOpMHOT aKTUBHOCTI Mojia-
HO Ha puc. 2.

JomiHytoua Jokamizauisi enijienTudopMHUX 3MiH Ha
EET y niteit Oyna Takoto: 100HI yacTku Mo3ky — 20 miteit
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PucyHok 2. dparmeHT EET giBynHku 2 p.

3 eninentugopmHolo eHueganonariero,
006YyMOBJIEHOIO NaToreHHUuM BapiaHtom reHa EMC1.
EninentudopmMHa akTUBHICTb: y nepioni HeCrnaHHs —
y BUrnapgi reHepasnizoBaHux GinarepasibHo-
CUHXPOHHUX PO3PSAIB KOMIMJIEKCIB «rnosicnamk —
noBinbHa xBuns» amnnitygoio go 1000 mkB, wo
KJ1iHiYHO CUHXPOHHO CYrpPOBOAXXYBaJINCb YaCTUM
MOBTOPIOBAHUM MOCMUKYBAHHSIM MOBIK Y NoeAHaHHI
i3 3acTuraHHsIM nornsigy, 3yrnUHKOIO Aisi/IbHOCTI

(MmioknoHiIi noBik 3 abcaHcamm)

[ TPVt M

e ey

(52,6 %) (niBa no6Ha yactka — 8 giteit (21,1 %), npasa
Jo6Ha yactka — 7 miteii (18,4 %), GihpoHTambHa JTOKaTi-
3arist — 5 miteit (13,2 %)); ckpoHeBi yacTku — 13 miteit
(28,9 %) (miBa ckpoHeBa yacTka — 2 qutuHM (5,3 %), ipaBa
ckpoHeBa — 6 miteit (15,8 %), GiTemmopaibHa JIOKaTi3a-
ist — 2 nutunu (5,3 %), HeHTpaTbHO-CKPOHEBI NIITHKY —
3 mutunu (7,9 %)); tim’sivi yactku — 4 nutuau (10,5 %)
(nmiBa tim’stHa — 1 nutrHa (2,6 %); npaBa TiM’siHa — 2 11~
tunM (5,3 %), LeHTpaIbHO-TIM SIHI AUTTHKY — | TUTHHA
(2,6 %)).

3a MoKa3HUKOM iHAeKCY CraiK-XBUJIbOBOI aKTUBHOC-
Ti (SWI) y cTanii moBiJIbHOTO CHY BCi OOCTEXEHi 1iTH OyJIn
PO3TOiICH] Ha TPY TPYIIH:

1) SWI <50 % — 11 niteit (28,9 %);

2) SWI Bix 50 mo 85 % — 21 nuruna (55,3 %);

3) SWI > 85 % — 6 mireii (15,8 %).

B oGcrexenux miteii Oyau BUSBIEHI TaKi 3MiHU T'OJIOB-
Horo Mo3Ky 3a gaHuMu MPT. [lucdy3Hi 3MiHu B OuTiil pe-

4oBUHI BusABIeHO B 3 miteit (7,9 %). Borauiesi 3MiHU B
Oiiif pe4oBMHI TOJIOBHOT'O MO3KY Bim3Hadaymcs B 11 miTeit
(28,9 %). ATpodiuHi 3MiHU KOPY TOJIOBHOTO MO3KY Bi3Ha-
qanucs B 6 (15,8 %) niteii. I'inorutasiro Mo3oMcToro Tija
inentudikosano y 8 mireit (21,1 %). I'inoriasist Mo3ouka
BimsHauanacs B 5 (13,2 %) miteid. YpomkeHi Banu pO3BU-
TKY TOJJOBHOTO MO3KY BUsBIIeHi B 5 miteit (13,2 %). Pos-
IIMPEHHS cybapaxHoigaJbHUX MPOCTOPIB BiA3HAYAIOCS Y
2 mireit (5,3 %), a po3MMpeHHsT GIYHMX IUTYHOUKIB — y 3
niteii (7,9 %).

BorHuiesi 3MiHM B cipiil pe4OBMHI Y BUIJISIIi BOTHUIIL
TJ1i03y B TOOHUX YacTKax Big3Havanucs y 2 niteit (5,3 %).
VY 2 nireit (5,3 %) BUsIBIIEHO TIPOSIBU (haKOMAaTO3y, cepel
HuX B | nutuHm (2,6 %) BindHauyaaucs MposiBU MeTaHO-
nuTapHoi iH@iabTpaLii M’sIK01 000JOHKM B paMKax Heil-
polKipHOro mMenanosy i B 1 gutunu (2,6 %) — o3Haku
ypaxkeHHs1 0a3ajJbHUX TaHIJIiiB, XapaKTepHi IJ1s1 Helipodi-
O6pomarto3y 1-ro TuIly, Tak 3BaHi sickpaBi 00’ekTu (bright
objects).

3arajibHa MOIIMPEHICTh CTPYKTYPHUX 3MiH TOJIOBHOTO
MO3Ky ctaHoBmiaa 92,1 % (35 nireit). ¥ 3 nireii (7,9 %) MPT
TOJIOBHOTO MO3KY BiJIXUJIEHb HE BUSIBUJIO.

HeBpomoriuauii orjsim 3 METOIO OLIIHKK CTaTOKiHETHYI-
HOTO i TICUXOMOBJICHHEBOTO PO3BUTKY i CKPUHIHT CUMII-
tomiB PAC mpoBoaunucs aBiui — y Biui 18 i 24 micsii.
JlaHi HeBpoJioriyHoro orjsany i ckpuHinry PAC HaBeneHi
B TabI. 1.

BcraHoBneHo, mo yactota cumnroMiB PAC y Biui
18 mic. cranoBuna 68,4 % i 3menmmace o 60,5 % y Bini
24 wmic. (p > 0,05). YacroTa 3arajibHOi 3aTPUMKH PO3BUTKY
craHoBuna 39,5 % y Biui 18 Mic., omHaK 3MeHIIMIACS J0
11,1 % y Biwi 24 Mic., 1110 MOXXHA MOSICHUTH CBOEYACHOIO
nmiarHocTukoo EPE B o0cTexkeHuUx miTedt i paHHIM modat-
KOM aHTMKOHBYJILCUBHOI Tepaltii Ta peadimitamii. Takox B
00CTeXXeHUX IiTel 30epirajgacs BUCOKA YacTOTa 3aTPUMKU
MOBJICHHEBOTO PO3BUTKY (50 %) i KOTHITUBHUX IIOPYILIEHb
(34,2 %) y BiLi 24 Micsiii.

BusiBieHO MO3UTUBHUIA MPUUMHO-HACITIIKOBUI 3B 130K
MiX PO3BUTKOM Y niTeil nposiiB PAC y 24 Mic. i HasiBHIiCTIO
B aHAMHe3i reHepali30BaHNX TOHIKO-KJIOHIYHMX HaIlaJiB
(RR = 2,13) (Tabsn. 2).

IMpoBeneHO BU3HAYEHHS BiJHOCHOTO PU3UKY PO3BU-
1Ky PAC y Bimi 24 mic. 3aeXHO0 Bif (PyHKIIii FeHiB, MyTalIil

Tabnuus 1. Pe3ynbTat HeBposioriyHoro ornsay i ckpuHiHry PAC B o6¢cTexxeHux gitei 3 EPE
y BiLi 18 i 24 mic.

KinbkicTb aiten, n (%)
MNMcuxoHeBponoriyHi po3nagn P Value 2
18 micauis 24 micaui

PAC 26 (68,4) 23 (60,5) 0,63 0,23
3aranbHa 3aTprmka po3BUTKY 15(39,5) 8(11,1) 0,12 2,24*
KorHitusHuin oediumt 13 (34,2) 13 (34,2) - —
3aTprmka MOBIEHHEBOIO PO3BUTKY 12 (31,6) 19 (50,0) 0,37 0,79
lnepakTuBHICTb i fediunT yBarn 14 (36,8) 8(11,1) 0,21 1,59
ATakcis 6(15,8) 5(13,2) 0,51 0,431
CnacTuyHiCTb 2(5,3) 2(5,3) - -
Mikpouedanis 2(5,3) 2(5,3) - -
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SKuX BUkiIuMkanu po3Butok EPE (ta6a. 3). BcraHosie-
HO MO3UTMBHUIA 3B’S130K 3 HASIBHICTIO B AUTUHU MYyTalliii
reHiB, 10 BiAMOBimaJbHI 3a cuHTe3 i pemapanio JHK
(RR = 1,88). ¥ naniii rpymi B 90,9 % niTeit BinzHavamucs
nposisu PAC y Biii 24 wmic.

OTxe, HAaMM BCTAaHOBJIEHO B3a€EMO3B 30K MiXK HasIB-
HICTIO MaTOTeHHUX BapiaHTiB IeHiB, 110 BIJIMBAIOTh Ha
cunte3 i penapaniro JHK i PHK, i migBuimeHusam pu-
3uKy po3BUTKY PAC. Ynepiie Ha poii reHiB, 1110 KOHT-
pomiotoTh cuHTe3 i penapaitito JIHK i PHK, y po3Butky
eNiJIENTUYHUX i PO3BUTKOBUX eHlledanonartiii Haroyjo-
meHoy 2019 p. [16].

Binomo, mo miarpumka uinicHocti JHK Mae Bupi-
IIaJIbHE 3HAYEHHS IUIST BCIX TUIIB KJITUH, ajle HEPOHMU €
0CO0JIMBO YYTJIMBUMU /IO MYTalliii y TeHaX, BilMOBiAaIb-
HUX 3a BimHOBIeHH JIHK, sKi IpHU3BOISTE SIK 10 pO3JIaiB
HEeUpPOpO3BUTKY, TaK i 10 HepoaereHepaTUBHUX 3aXBO-
proBaHb [17]. 30kpema, onrMcaHO aBTOCOMHO-PELeCUBHE
3aXBOPIOBAHHS, 1110 XapaKTepU3y€eThCd MiKpoledarieio,
pedpakTepHUMU eNiIeNTUYHUMU HanaaaMy i 3aTpPUMKOIO
pO3BUTKY BHacainoK Mmytailii B reHi PNKP. Ha Binminy Bin
iHmux nedektiB pernaparii JIHK myranii PNKP npusso-
JSTh 10 PO3BUTKY TSKKUX pepakKTepHUX EIMiISITUIHUX
HamamiB [18].

3rigHo 3 JaHUMU OOCHiIXEeHb, MOPYIIEHHS (ByHKIIIT
TeHIB, SIKi KOHTPOJIOIOTh KIIITUHHUN IIUKJI i BiTHOBJICHHS
JNHK, Takux sk RB, BRCA1/2 i PTEN, 3yctpiuatorbcs mpu
nesiKuX (hopMax OHKOJOTIYHMX 3aXBOPIOBaHb, MPU IIbLOMY

KJIiHIYHI TIposiBU MyTallii 3ajeXaTh Bill emireHeTUYHUX
(dakTopiB, TaKMX SIK TiMo- ado TilmepMeTUIIOBAaHHS TeHIB
[19]. 3okpema, myrauii rena PTEN BinnosiganabHi 3a po3-
BUTOK PO3JIaJliB ayTUCTUYHOIO CIEKTPa, a TAKOX ramap-
TOM i myxJIMH pi3Hoi Jokamizauii (PTEN hamartoma tumor
syndrome) [20].

[eHeTMYHMI TaHAIIAdT eniIeNTUYHUX eHledatonariii
3 aKTMBAIli€I0 eniienT(OPMHOI aKTUBHOCTI ITifl Yac cTamii
noBinibHOTO cHY (cuHapomu CSWS Ta Jlannay — KiedHe-
pa) € HaA3BMYAHO PiIZHOMAHITHUM i BKJIFOUAE TTOPYIIEH-
Ha Takux reHiB, 9K GRIN2A, CNKSR2, ZEB2, KCNA2,
KCNQ2, CNKSR2, FRRSI1, menemito 17q21.3 i 6araro iH-
mux [21, 22].

BUCHOBKMU

EninentugopmHi it po3BUTKOBI eHIledasonarii € reHe-
TUYHO HEOJHOPIIHOIO TPYIIO PO3JAIiB, SIKi XapaKTepu-
3YIOThCSl HASIBHICTIO 3aTPUMKM TICUXOEMOLIITHOTO PO3BU-
TKY 3a0Bro (CepeaHill BiK IepIINX IPOSIBIiB 3aTPUMKU —
12,6 Mic.) 10 AeOMOTY eMiJIeNITUYHUX HaTladiB (CepeaHiii BiK
nedroty — 22,6 mic.). OcoOIMBICTIO JaHOI TPYITH PO3IaiiB
€ HasIBHICTb 0€3CYIOMHUX, YaCTO HEPO3Mi3HAHUX KJTiHIY-
HO eMiJISNTUYHMUX HaTlaiB, sIKi MPOSIBISIOTHCS MEPCUCTYIO-
yoro okampHOW (60,5 %) abo reHepaiizoBaHomwo (31,6 %)
aKTUBHICTIO i3 cepennim (55,3 %) a6o Bucokum (15,8 %)
IHJIEKCOM CITaliK-XBWJIbOBOI aKTMBHOCTI ITiJ 4yac cTamii
MOBIJILHOTO CHY i aMIUIITYTHUM aKLIEHTOM Haj JOOHUMU
(52,6 % ) a6o ckpoHeBuMH (28,9 %) minsTHKAMU MO3KY.

Ta6anus 2. BigHocHuii pu3uk po3sutky PAC y Biui 24 mic. y giTev 3 eninentngopMHUMU ii pO3BUTKOBUMU
eHuedanonatisMmu 3as1€XXHO Bif TUNY enizienTUYHUX Hananis

DowmiHylounii KinbkicTb Hactora PACy 24 mic. BinHocHuit | HuxHs mexa | BepxHsa mexa
BUA, Hanaaie aiten n % pU3uK 95% Al 95% Al
MiOKNOHiYHI 5 2 40,0 0,62 0,21 1,89
dokanbHi 13 6 46,2 0,67 0,35 1,29
K 16 14 87,5 2,13 1,25 3,65
AbcaHcu 3 1 33,3 0,53 0,11 2,68

Mpumitka: * — BigHOCHWI PU3NK CTAaTUCTNYHO 3HaYnmuii (p < 0,05).

Ta6nuuys 3. BigHocHwii pn3uk po3sutky PAC y giteii 3 eninentudopMHuMu i poO3BUTKOBUMU
eHuedganonatiasmm 3anexHo Big YHKLIN NopyLUeHNX reHis

L YacTtoTta PAC y 24 mic. . _ HwxHs BepxHsa
. - . Kinbkictb BipHocHun
JAomiHylounii B Hanagie A Mexa Mexa
aiten n % puU3uk 95% I 95% [l
CuHancu, HeMpoTpaHcMiTepH,
peuenTopn 5 3 60,0 0,62 0,20 1,89
BHYTPILLIHBOKNITUHHUIA CUTHASIHT 4 2 50,0 0,81 0,29 2,23
|IOHHI KaHanm 1 0 - - _
CuHTes i penapauis AHK i PHK 11 10 90,9 1,88* 1,22 2,91
OpraHenu i BHYTPILUHbOKITUHHI 6 5 33,3 0,51 0.15 1,62
MeMOBpaHu
PicT i pO3BMTOK HEMPOHIB 5 3 60,0 0,62 0,20 1,89
BHYTPILLHbOKNITUHHI PEepMeHTH 8 3 37,5 0,56 0,22 1,43
lMpumitka: * — BigHOCHWI PU3NK CTaTUCTUYHO 3Ha4umuii (p < 0,05).
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CTpyKTYypHi 3MiHM TOJIOBHOIO MO3KY 3a JaHumMu MPT
BusiBieHi B 91,1 % miteit, y TOMY 4MCTi BOTHUILEB] 00 a1~
¢y3Hi 3MiHM 01101 pe4OBUHI T'OJIOBHOIO MO3KY — y 36,8 %,
rinoriasis Mo3oucToro tita — y 21,1 %, atpodiuni 3MiHK
KOPHM TOJIOBHOTO MO3KY Bin3Hauaiucs B 15,8 %, ypomkeHi
Baay PO3BUTKY FOJIOBHOTO MO3KY — B 13,2 %.

B oGcrekeHux miTeil 3 ToYaTKOM HaIla[iB Ha IIePIIOMY
o1 XKUTTS OyJ10 BUSIBIIEHO MATOTeHHI BapiaHTH 35 pi3HMUX
reHiB. HaliuacTiie 3ycTpivaiucs nmaToreHHi BapiaHTU Ie-
HiB, 110 BiAMoOBinawTh 3a cuHTe3 i penapario JHK i PHK
(28,9 %) Ta aKTUBHICTb BHYTPIlIHBOKJIITUHHUX (DepMeH-
TiB — 8 mitewt (21,1 %).

YacTtka nmiteit, sIKi MaJiv 3arajibHy 3aTPUMKY PO3BUTKY
y Bili 24 Mic., cranosuia 11,9 %, a Tux, sIKi Majm Kor-
HiTUBHI TopymeHHs1, — 34,2 %. Y miteii 3 HasIBHICTIO B
anamue3si 'TKJI namagis (RR = 2,13) BUSIBIEHO BUCOKMIA
pusuk po3BuTky PAC y 24 mic. BcTaHOBIEHO TTO3UTUB-
HUH 3B’S130K MiXX HasIBHICTIO B IiTeii MyTallili y TeHaX, 1110
BiamoBiganbHi 3a cuHTe3 i penapaiiio JHK (RR = 1,88),
i migBUIIeHUM pusrukoMm po3BUTKy PAC y Bili 24 wic.
(90,9 % niteir).

KonduikT inTepeciB. ABTopM 3asiBISIOTh TIPO BiCyT-
HicTb KOH(JIIKTY iHTEpeciB i BiacHOI (hiHaHCOBOI 3allikaB-
JICHOCTI IIPH ITiATOTOBIII JAHOI CTATTi.

Eruuni Hopmu. JlocnimkeHHs BUKOHAHO BilITOBiTHO
1o npuHIumIiB [enscinchkoi nexiaparii. [IpoToxon moci-
IkeHHs yxBajgeHo KoMicielo 3 6ioetrku Ta neoHTosorii 1Y
«IHCTUTYT memiaTpii, aKylepcTBa i riHeKOoJIOoTii iMeHi aKkase-
mika O.M. JIyk’sitnHoBoi HAMH VYkpainu».

IndopmoBana 3roma. Ha mpoBeneHHST MOCTIIKEHD
OTpUMaHO iH(OpMOBaHyY 3rojy OATbKiB JiTeii.
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Developmental and epileptic encephalopathies in children: clinical, neurophysiological,
neuroimaging and genetic characteristics

Abstract. Background. The purpose of the study to analyze the
clinical, neurophysiological, neuroimaging and genetic charac-
teristics of young children with developmental and epileptic en-
cephalopathy and to determine risk predictors for the development
of autism spectrum disorders, with the aim of forming a cohort of
children in need of dynamic monitoring and early intervention.
Materials and methods. Thirty-eight children aged 0—3 years with
developmental and epileptic encephalopathy were included in the
study. The examination included assessment of neurological sta-
tus, history taking, assessment of semiology and determination of
seizure type, assessment of development and screening for autism
spectrum disorders at the age of 18 and 24 months, video-EEG
monitoring during night sleep, magnetic resonance imaging of the
brain, screening for pathogenic variants by whole exome sequen-
cing. Results. A feature of this group of disorders is the presence of
subtle, often unrecognized epileptic seizures, which are manifested
by persistent focal (60.5 %) or generalized (31.6 %) activity with
medium (55.3 %) or high (15.8 %) index of spike-and-wave activity
during the stage of slow sleep and the amplitude emphasis over the
frontal (52.6 %) or temporal (28.9 %) lobes. According to magnetic
resonance imaging, structural changes in the brain were found in

91.1 % of children, including focal or diffuse changes in the white
matter of the brain in 36.8 %, hypoplasia of the corpus callosum
in 21.1 %, atrophic changes in the cerebral cortex in 15.8 %, con-
genital malformations in 13.2 % of cases. Pathogenic variants of
35 different genes were found in the examined children with the
onset of seizures during the first year of life. Pathogenic variants of
genes responsible for the synthesis and repair of DNA and RNA
(28.9 %) and the activity of intracellular enzymes were the most
common — 8§ cases (21.1 %). The share of children with general
developmental delay at the age of 24 months was 11.9 %, and cogni-
tive impairment — 34.2 %. Conclusions. It was shown that children
with a history of generalized tonic-clonic seizures (RR = 2.13) had
a high risk of developing autism spectrum disorders at 24 months. A
positive relationship was found between the presence of mutations
in genes responsible for DNA synthesis and repair (RR = 1.88) and
an increased risk of developing ASD at the age of 24 months (90.9 %
of children).

Keywords: children; orphan diseases; developmental and epileptic
encephalopathy; autism spectrum disorders; cognitive and behavioral
disorders; epilepsy; genetic mutations; next-generation sequencing;
electroencephalography; magnetic resonance imaging
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The tools of cognitive creativity assessment

Abstract. Background. The purpose of the study was to assess the occurrence of disorders in the field of cognitive
creativity in patients with minimal manifestations of leukoencephalopathy. Materials and methods. The study
was carried out in the Expert Health Center in 2021—2022. We have examined 43 patients aged 45—60years who
had hyperintense foci in the white matter of the brain on magnetic resonance imaging, meeting Fazekas I criteria,
and preserved cognitive abilities according to the MMSFE and MoCA (= 25 and > 26 points, respectively). As a
control, 20 people of the same age with Fazekas 0 were examined, including 9 people employed in the creative
professions. Additionally, all participants were examined using the Divergent Association Task (DAT). Statisti-
cal processing of the obtained results was performed by methods of dispersion and correlation analysis using
Statistica 14. 1 software (TIBCO, USA). Results. The average age of patients in the main group was 53.1 * 0.3
years, while in the controls, it was 52.6 * 0.5 years. In patients with signs of minimal microangiopathy of cere-
bral vessels, the MMSE score was on average 26.4 + 0.2 points, and MoCA — 27.0 £ 0.3 points, while in the
control group, 27.8 £ 0.2 and 28.1 £ 0.3 points, respectively (p < 0.05). In the main group, the DAT was on
average 59.0 = 1.3 %, while in the controls, it was 81.9 = 1.1 % (Z = 3.8; p = 0.0001). The highest indica-
tors of DAT were found in workers of creative specialties — 85.0 £ 0.9 % (Z = 2.7; p = 0.008). Conclusions.
There was demonstrated that 95.0 % of patients with minimal manifestations of leukoencephalopathy caused by
microangiopathy had a decrease in creative abilities (DAT 59.0 £ 1.3vs. 81.9 £ 1.1 %; Z=3.8; p = 0.0001).
The coefficient of internal agreement of the DAT test ak was 0.7 with a reproducibility of 85.7 %, which allows
recommending the method for use in clinical practice. The method of assessing associative tasks on divergent
thinking has a higher sensitivity (97.7 %) than traditional methods of evaluating cognitive abilities at subclinical
stages of chronic cerebral blood flow disorders.

Keywords: cognitive creativity; divergent thinking; microangiopathy; diagnosis; semantics

Introduction

One of the evolutionary advantages of a person is cre-
ativity, a level of creative giftedness that ensures adaptation
to environmental conditions by generating new useful ideas
[1-3]. Creativity is an important characteristic of personality
and is closely correlated with intellectual abilities in general.
In recent years, in the practice of neuropsychologists and

Cognitive creativity can be considered the key to suc-
cess in modern society. It is individuals with a high level of
cognitive creativity who determine the ways of technology
development, influence art, science, economy, and solving
everyday problems [1, 4, 5]. At one time, J.P. Guilford pro-
posed a multifactorial model of the structure of intelligence
[6], in which creative thinking encompassed convergent

neurologists, the term “cognitive creativity” has been used
as a characteristic of cognitive processes aimed at solving
complex, non-standard problems [4, 5].

and divergent thinking. As convergent thinking, the author
understood the ability to converge with prevailing ways of
thinking in order to find a single, correct and ready-made
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solution to a problem that other people could use. Instead,
divergent thinking represents a spontaneous and free form of
thought and exemplifies the ability to find many new solu-
tions to an open problem. Currently, divergent thinking itself
is recognized as one of the main indicators of a person’s cre-
ative potential [6, 7].

Other concepts of the functioning of cognitive creati-
vity have been proposed [§—10]. Thus, the Geneplore model
describes the creative process as a cyclic movement between
the generative and research phases [8]. The generative phase
plays a decisive role in behavior, it is aimed at creating ideas
of an inventive nature, which differ in varying degrees of
creative potential and originality [8, 11]. This stage requires
the involvement of available cognitive resources, including
memory recovery, mental synthesis, mental transformation,
and categorical reduction [1, 2, 11]. In the research phase,
the individual uses cognitive and metacognitive processes,
such as the search for attributes, conceptual interpretation,
formulation of conclusions and hypothesis testing, which in
general lead to the verification and practical interpretation
of a creative idea for the final realization of a creative result
[8, 12].

Innovativeness and originality of thinking are difficult
to assess with conventional clinical tools [13—15]. Avai-
lable psychometric methods are subjective in nature. In
general, the quantitative expression of attributes for eva-
luating creative inventions (elegance, aesthetics, origina-
lity, compliance with the challenges of time) seems im-
possible — most researchers rely on descriptive qualitative
characteristics [13].

Creativity can be measured by testing and non-testing
methods. Testing methods include creative tests for problem
perception, attitude and thinking [13, 14]. Among the avai-
lable creativity tests, two versions of Torrance test of creative
thinking are most often used — figurative and verbal (TTCT-F
and TTCT-V) [15]. According to K. Kim (2017), TTCT-F
is a more complete, reliable, and valid indicator of creativity
than TTCT-V [16], but most researchers consider it neces-
sary to use both tests in clinical practice [15, 17, 18].

Thinking style is a key factor that determines the ability
to be creative [1, 2, 19, 20]. At the same time, it is the main
characteristic of how a person expresses thoughts, receives,
organizes, and uses information [1, 19]. People of creative
professions can develop a certain independence from the ex-
ternal context when a person consciously chooses decisions
that do not fit into the paradigm of aesthetic or socially ap-
proved “norm” [20].

Cognitive creativity is one of the ways to achieve success
and noticeable progress in professional, personal, and social
life. But what neurochemical mechanisms underlie the abi-
lity to be creative? How do creative urges form sustainable
motivation for creativity? How does a person’s emotional
state change during the creative process? What is the reward
for successfully solving a complex, non-standard problem?
How does the creative mind work?

Today, it is known that cognitive creativity is influenced
by the functioning of the dopaminergic, noradrenergic, and
serotonergic systems [21—23]. However, our understanding
of exactly how the neuromodulatory effects of the main

neurotransmitters are realized in the creative process is
meager and incomplete. All that is known about cognitive
creativity at the neurochemical level is the results of animal
studies [21]. The best-known model consists of three levels
of increasing cognitive complexity: novelty, observational
learning, and innovative behavior. The first one includes
as a cognitive ability to recognize novelty, which associated
with hippocampal function and active novelty seeking that is
linked to the mesolimbic dopaminergic system. The second
level refers to learning through observation the complexity
of which can vary from imitation to the cultural transmis-
sion of creative behavior. Observational learning may depend
on the cerebellum and prefrontal cortex. The third level is
represented by innovative behavior, which is associated with
the specific recognition of a specific object characterized by
novelty. This innovative behavior may depend on the pre-
frontal cortex [21].

It should be noted that both nigrostriatal and meso-
cortical dopaminergic pathways influence creative urges
and creative cognition, which are essentially executive
functions [22, 23]. Dopaminergic influences on cognitive
creativity are realized through the so-called dual process
model, which consists of resistance and cognitive flexibility.
Executive provision of creativity involves the mechanisms
of shifting, inhibition and activation of working memory
and requires an optimal balance between deliberate (con-
trolled) and spontaneous processing of information. On the
other hand, there is a link between reward (i.e., promise,
learning, and intrinsic interest) and creativity through ac-
tion-effect binding. The moderating influence of thinking
(cooperation and competition) and cognitive resources on
creative drives (i.e., mood, motivation, and emotions) is
also important [22].

A meta-analysis of 45 functional magnetic resonance
imaging (fMRI) studies conducted by Boccia et al. (2015)
showed that creativity relies on multicomponent neural
networks and in different cognitive domains (musical,
verbal, and visual-spatial) depends on the interaction
of structures localized in different areas and networks of
the brain. Using overall activation likelihood estimation
analysis, these authors found creativity-related clusters of
activations in all four cortical lobes studied, while maxi-
mal activation of individual activation likelihood estima-
tion expressed different neural networks in each creative
cognitive area [24].

In clinical practice, we often come across situations
when, formally, there are no significant deviations from
the population norm according to traditional cognitive
assessment scales, but the patient complains of changes
in thinking, lack of creative urges, impoverished emo-
tions, deterioration of the ability to be creative in ge-
neral. These patients do not always have signs of a de-
pressive state — all the listed complaints relate directly
to the creative component of existence. This situation is
most typical for people in creative professions, but simi-
lar complaints can occur to any person. The question
remains open — whether it is possible to use changes
in a person’s cognitive creativity for diagnostic purposes
to identify early manifestations of cognitive deficits, in-
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cluding in patients with chronic cerebrovascular patho-
logy. The most popular TTCT in the world has not been
validated in Ukraine, and its standard version requires a
long time to perform. In addition, training in the use of
TTCT is paid [15]. In this regard, the search for cogni-
tive creativity assessment tools suitable for use in clinical
practice continues. One of these tools is Divergent As-
sociation Task (DAT) — assessment of associative tasks
on divergent thinking [25].

The purpose of the study was to assess disorders in the
field of cognitive creativity in patients with minimal mani-
festations of leukoencephalopathy.

Materials and methods

The study was carried out in the Expert Health Center
(Odesa, Ukraine) in 2021—2022. We have examined 43 pa-
tients aged 45—60 years who had hyperintense foci in the
white matter of the brain on MRI, meeting Fazekas 1 cri-
teria [26], and preserved cognitive abilities according to the
Mini-Mental State Examination (MMSE) and Montreal
Cognitive Assessment (MoCA) (= 25 and > 26 points, re-
spectively) [27, 28]. As a control, 20 persons of the same age
with Fazekas 0 were examined, including 9 people employed
in creative professions. Participation in the study was volun-
tary, all participants signed an informed consent before the
examination.

MRI scans were performed on a Siemens Magnetom
Avanto high-field tomograph (Germany) [26]. Assessment of
cognitive functions was performed with the help of MMSE
tests (2" edition) and MoCA 8.1 [27, 28].

Additionally, all participants were examined using the
DAT. The base code for evaluating test results is available
from https://github.com/jayolson/divergent-association-
task [29]. The test methodology is as follows. The intervie-
wee was asked to write down 10 words in Ukrainian or Rus-
sian that are as different as possible from each other in terms
of meaning. Only nouns can be used, proper names and spe-
cial vocabulary (technical terms, etc.) cannot be used. The
choice of words should be independent, in particular, it is not
recommended to simply name objects that are in front of the
interviewee’s eyes. Up to 4 minutes were given to complete
the task [18].

DAT average score is 78, with most people scoring be-
tween 74 and 82. The score is calculated based on the ave-
rage semantic distance between each of the words. These

distances are calculated by measuring how often words are
used together in similar contexts.

The first seven valid words out of ten are used for the
calculation. Using a subset of words allows for some redun-
dancy; you can include up to three invalid words (such as
misspelled words or words that are too technical) and still
get the overall score. The overall score is given in percentiles
(Fig. 1).

Cronbach’s a coefficient [30] was used to assess internal
agreement. The reproducibility of the scale was determined
by repeated testing with comparison of results. The period
between attempts was 3—5 days.

Statistical processing of the obtained results was carried
out by the methods of dispersion and correlation analysis
using Statistica 14.1 software (TIBCO, USA) [31].

Results

The average age of the subjects from the main group was
53.1 £ 0.3 years, the control group — 52.6 = 0.5 years. All
subjects of the main group had mild leukoaraiosis (Faze-
kas 1). The Fazekas scale divides the white matter into peri-
ventricular and deep white matter, and each area is graded
depending on the size and confluence of the lesions [26]:

— changes in periventricular white matter: 0 = ab-
sent, 1 = “caps” or thin lining similar in shape to a pencil,
2 = smooth “halo”, 3 = irregular periventricular signal ex-
tending into the deep white matter;

— changes in the deep white matter: 0 = absent,
1 = point foci, 2 = beginning of fusion of individual foci,
3 = large fusion zones.

The etiology of changes in the periventricular and deep
white matter of the brain is different. In the latter case, the
cause is chronic ischemia due to a damage to small vessels.
However, with a predominance of periventricular foci, there
is a combination of demyelination, granular ependymitis and
subependymal gliosis, with ischemia of small vessels.

In all examined subjects, the indicators on the MMSE
and MoCA scales did not differ from the population ave-
rage (Table 1). Thus, among those with signs of minimal
microangiopathy of cerebral vessels, the MMSE score was
on average 26.4 = 0.2 points, and the MoCA score was
27.0 = 0.3 points. On the other hand, in the controls, the
MMSE score averaged 27.8 *+ 0.2 points, and the MoCA
was 28.1 = 0.3 points (p < 0.05). This indicates that the
standard scales for cognitive function assessment retain

Radio
Squid 101
Snow 84 84
Kidney 93 82 86
Lemon 97 66 76 72
Bullet 87 83 79 84 88
Aircraft 75 94 82 97 98 78
Radio Squid Snow Kidney Lemon Bullet Aircraft

Figure 1. DAT assessment (result 85.02 %, control group)
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Table 1. Results of the assessment of cognitive abilities in the examined persons

MMSE MoCA
Group . .
M m min max M m min max
Main 26.4* 0.2 25 27.0* 0.3 26 29
Control 27.8 0.2 26 28.1 0.3 26 30

Note: * — differences between groups are statistically significant (p < 0.05).

100
90
: g E
70
60
50
40
Fazekas1  Fazekas 0  Fazekas 0,
creative job

o Mean
[ Mean + SD
T Mean +1.96 x SD

Figure 2. Assessment of cognitive creativity by DAT
(box and whisker plot)

their value as a diagnostic tool and can be used for scree-
ning purposes to identify people with a tendency to decline
in cognitive abilities.

When assessing the level of cognitive abilities accor-
ding to the DAT, significant differences were found (Fig. 2).
Thus, in patients with manifestations of microangiopathy,
the indicator of divergent creativity was on average 59.0 +
+ 1.3 %, while among those without changes in the white
matter of the brain, this value was 81.9 = 1.1 % (Z = 3.8;
p=0.0001).

The highest indicators of DAT were determined
among employees of creative specialties (designers, ar-
tists, scientists, creative directors) — 85.0 £ 0.9 % (Z =2.7,
p =0.008).

The internal agreement of the DAT test ak was equal to
0.7 with a reproducibility of 85.7 %, which allows recom-
mending the method for use in clinical practice. When com-
paring the results of the MMSE, MoCA and DAT tests, no
significant correlations were found, which can be explained
by the absence of cognitive creativity assessment blocks in
the MMSE and MoCA. On the other hand, the sensitivity
of DAT to changes in cognitive creativity turned out to be
higher (97.7 %) than that of standard scales. Even in patients
with manifestations of leukoencephalopathy, the values on
the MMSE and MoCA scales, showing a tendency to de-
crease, remained within the reference values, while DAT
decreased below the lower limit of normal in 95.0 % of cases
in Fazekas 1.

Discussion

Development of tools to assess cognitive creati-
vity remains a challenging task. In fact, since the clas-
sic works of J. Gielford and E. Torrance, the methods
of creativity assessment include mainly tests of diver-

gent thinking and other non-standard problem-solving
skills.

In recent years, significant progress has been made in
automated assessment of divergent thinking tests using a
semantic approach. In particular, they include DAT — as-
sessment of associative tasks on divergent thinking and
similar methods, which use semantic networks to develop
indicators of originality [25]. Along with relatively simple
methods, with online data interpretation resources open to
the user, more complex scalable systems for computerized
automated testing (Sparclt Creativity Index Testing system)
are used [33].

Some researchers use a socio-personal approach to mea-
suring creativity. In these studies, personality traits, such as
independence of judgment, self-confidence, attraction to
complexity, aesthetic orientation, and risk-taking, are used
as measures of creativity [14, 34].

An alternative is to use questionnaire method when
the interviewee actually reports on his creative activity.
This method uses quantitative characteristics like the
number of publications, patents, or works performed.
Although it was originally developed for people with cre-
ative specialties, today it is also available for self-assess-
ment of creative activity common in everyday life of an
average person. In this case, less prominent creative acts,
such as writing an essay or creating one’s own recipes,
are to be taken into account [35].

Some authors suggest evaluating creativity with the help
of IQ tests. Indeed, these parameters are closely correlated
with each other, but as experience shows, this correlation is
unstable. In order to objectify the assessment of cognitive
creativity, it is proposed to use functional diagnostic methods
(EEG with evoked potentials, fMRI) simultaneously with
tasks of innovative orientation [5, 14, 15].

However, in clinical settings, according to our experi-
ence, preference should be given to relatively simple tests
with a minimum time to perform. These requirements are
satisfied by DAT, which allows you to get an idea of the state
of cognitive creativity in 2—4 minutes. The test has high
sensitivity and reproducibility, which allows it to be used
dynamically to control the effectiveness of treatment and
rehabilitation measures.

The weaknesses of this study are the small sample size
and the impossibility of using highly informative methods
(fMRI) to assess the functions of the centers of higher ner-
vous activity. Furthermore, divergent thinking reflects only
one of many aspects of cognitive creativity. The use of Rus-
sian and Ukrainian for testing also reduces the accuracy of
the DAT, which uses semantic and lexical differences of the
English language.
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Conclusions

1. In 95.0 % of patients with minimal manifesta-
tions of leukoencephalopathy caused by microangiopathy,
there is a decrease in creative abilities (DAT 59.0 £ 1.3 vs.
819+ 1.1 %;Z=23.8;p=0.0001).

2. The coefficient of internal agreement of the DAT test
ak was equal to 0.7 with a reproducibility of 85.7 %, which
allows recommending the method for use in clinical practice.

3. The method of assessing associative tasks on divergent
thinking has a higher sensitivity (97.7 %) than traditional
methods of evaluating cognitive abilities at subclinical stages
of chronic cerebral blood flow disorders.
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3OAeCbKMV HALIIOHAABHMM MEANYHWA YHIBepcuTeT, M. Oaeca, YkpaiHa

IHCTPYMEHTU OLiHKM KOTHITUBHOT KPEATUBHOCTI

Pesiome. Axmyaavnicms. MeTtoto nocrimxenHs Oy/1a oliHKa Ha-
SIBHOCTI TTOPYIIEHb Y cepi KOTHITUBHOI KPeaTUBHOCTI MMPU MiHi-
MaJIbHUX MposiBax JieiikoeHuedanonarii. Mamepiaiu ma memoou.
[MocnigxeHHs1 BuKoHaHe Ha 6a3i ML «Excniept Xenc» ynpomnosxk
2021-2022 pokiB. O6¢cTexxeHo 43 mauieHTn Bikom 45—60 po-
KiB 3 MiHiMaJbHUMHU TPOSIBAMU LiepeOpasbHOI MiKpoaHTiomaTii
(Fazekas 1 3rinHO 3 TaHMMU MarHiTHO-pe30HaHCHOI ToMorpadii)
Ta 30epeKeHUMK KOTHITUBHUMM 3IiOHOCTSAMHU (> 25 Ta > 26 Ga-
niB 3a mkatamu MMSE ta MoCA BiamnoBinHo). ¥ KOHTPOJbHY
rpyny BBiiinun 20 oci6 Toro x Biky 3 Fazekas 0, y Tomy uucsi 9
0ci0, sIKi MaloTh TBOPYY Ipodecito. Y BCiX YIaCHUKIB ITpoBeIeHA
OlliHKa AUBepreHTHoro MuciieHHs MmetonoM DAT. CratuctuyHa
00po0OKa pe3yIbTaTiB BUKOHAHA 3a JOITOMOT00 AUCIIEPCIiHOTO Ta
KOPEJISIiHOTO aHali3y 3 BUKOPUCTAHHSIM IIPOrpaMHOro 3a0e3-
neyeHHs Statistica 14.1 (TIBCO, CILIA). Pezyabmamu. CepenHiii
BiK IMalLli€HTIB OCHOBHOI rpynu craHoBuB 53,1 £ 0,3 poky, KOHT-
poisibHOI — 52,6 £ 0,5 poky. Y XBopHUX 3 03HaAKAMU MiHIMaJIBHOI Mi-
KpoaHriomnarii 1iepedpaibHUX cyauH olliHka 3a MMSE crtaHoBuIa

B cepenHboMy 26,4 £ 0,2 6ana, a 3a MoCA — 27,0 & 0,3 Gaia, Tomi
SIK Y KOHTPOJbHI# rpymni — BianosinHo 27,8 + 0,2 ta 28,1 = 0,3
6ana (p < 0,05). B ocHoBHili rpy1i moka3sHuk DAT nopiBHIOBaB y
cepenrbomy 59,0 + 1,3 %, B koutposni — 81,9 £ 1,1 % (Z = 3,8;
p = 0,0001). HaitBumi mokaznuku DAT Oyiau BU3HaAUeHi y mpa-
LiBHUKIB TBOpYMX criewiianbHocTeit — 85,0 £ 0,9 % (Z=2,7;p =
=0,008). Bucnosru.y 95,0 % nauieHTiB i3 MiHiMaJTbHUMU MPOSI-
BaMU JielikoeH1edaonarii, 00yMOBJI€HOI MiKpoaHriomnaTieio, Mae
Miclie 3HDKeHHST KpeaTuBHUX 3ai0HocTeit (DAT 59,0 + 1,3 mpo-
™ 81,9+ 1,1 %; Z =3,8; p=0,0001). KoedilieHT BHYTpillIHbOT
sromu Tecty DAT ok cranoBuB 0,7 Tipu BinTBOoproBaHocTi 85,7 %,
110 03BOJISIE PEKOMEH/TyBAaTH HOTO JIJIsl 3aCTOCYBAHHST B KJTiHIUHIT
MpakTUlli. MeToI OLIiHKY acOLliaTUBHMX 3aBAaHb 3 IMBEPTEHTHOTO
MUCJICHHSI Ma€ GiIbIII BUCOKY UyTauBIiCTh (97,7 %), aHiX Tpaau-
LilfHI METOAW OL[IHKM KOTHITUBHUX 3[i0HOCTE Ha CYOKITiHIYHUX
CTaisIX XpOHIYHOTO TOPYILIEHHSI MO3KOBOTO KPOBOTOKY.
KJ11040Bi C/10Ba: KOTHITMBHA KPeaTUBHICTD; AUBEPreHTHE MUC-
JICHHST; MiKpOAHTIOIIaTisl; 1iarHOCTUKA; CEMaHTUKa
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Neuropsychological and psychometric parameters
in the patients with duodenal ulcer depending
on Helicobacter pylori presence

Abstract. Background. The purpose was to study the effect of Helicobacter pylori (H.pylori) in duodenal ulcer on
the neuropsychological and psychometric scores. Materials and methods. We conducted a comprehensive clinical,
neurological, neuropsychological, and psychometric examination of 60 patients with duodenal ulcer aged 25— 60 (the
mean of 39.80 = 1.29) years. All of them were divided into two groups considering whether H.pylori infection was
detected (group 1) or not (group 2). The control group included 30 apparently healthy individuals with no somatic
abnormalities. To study psychometric and neuropsychological characteristics, the patients were comprehensively
tested, in particular using the Beck Depression Inventory for evaluating the severity of depression, the State-Trait
Anxiety Inventory for assessing separate dimensions of state and trait anxiety, the Well-being, Activity, Mood
(WAM) questionnaire, the Mini- Mental Health Examination for screening cognitive function, the Schulte tables for
evaluating the refocusing speeds and performance distribution. Results. The level of depression in H.pylori-positive
duodenal ulcer was significantly higher than with H.pylori-negative duodenal ulcer (p < 0.05). The patients from the
group 1 had higher scores of state and trait anxiety and the lower ones of the functional state. The concentration of
attention detected by means of the Schulte tables was lower in these patients. A direct correlation was found between
the degree of depressive disorders and the number of complaints associated with psycho-emotional disorders in the
patients with duodenal ulcer (r = 0.61). We found an inverse correlation (p < 0.05) between the anxiety level and
the WAM indices, on the one hand, and between depressive disorders and the WAM indices, on the other hand, in
the patients with duodenal ulcer. Depression and anxiety were comorbid in 73.3 % of cases in the group 1 and in
30 % of cases in the group 2. Conclusions. The complaints associated with psycho-emotional disorders occurred in
the patients with both H.pylori-positive and H.pylori-negative duodenal ulcer; however, they were more frequent
in the group 1. The clinical presentations of depression were observed in both groups, but the depression level was
significantly higher in the patients with H.pylori-positive duodenal ulcer (p < 0.05). An increase in anxiety was
also found in both groups; however, the rates of state and trait anxiety were higher in the group 1. At duodenal ulcer
exacerbation, no matter if H.pylori infection was present or not, the patients had unsatisfactory well-being, low
activity, and poor mood. The decreased indices of the functional state self-assessment were detected in the group
with H.pylori-positive duodenal ulcer. Using the Schulte tables, we found that a decrease in attention concentration
was more evident in the group 1 that in the patients with H.pylori-negative duodenal ulcer. Thus, having conducted
the neuropsychological and psychometric testing, we conclude that H.pylori infection has not been the main cause
of psycho-emotional disorders in duodenal ulcer, but if the patients were infected, the dysfunction was more severe.
It was subject to the increased frequency of psycho-emotional complaints, the deterioration in the patients’ sense of
well-being, the increased levels of anxiety and depressive disorders.

Keywords: duodenal ulcer; depression; anxiety; Helicobacter pylori
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Introduction

The nervous system disorders with internal diseases are
challenging medical and social issues, considering their
prevalence and impact on patients’ life quality and wor-
king ability [7, 8]. Currently, there is a significant increase in
psychosomatic illnesses, and the phenomenon of affecting
more younger people by them. Given that the digestive sys-
tem functioning is closely associated with the nervous system
regulatory mechanisms, many gastrointestinal diseases are
psychosomatic. Psychosomatic relationships in duodenal
ulcer remain among the current issues of modern gastroen-
terology [7, 8].

Peptic ulcer disease has been high on the list in the over-
all structure of the digestive diseases, it affects from 6.0 to
10.0 % of the population in developed countries, and the
mortality ranges from 6 to 9.7 cases per 100,000 population
|7, 8, 14]. From a modern viewpoint, it is considered to be
a polyetiological, genetically and pathogenetically hetero-
geneous disease, which is based on the systemic response of
the whole human body to the influence of etiological factors,
including Helicobacter pylori (H.pylori), overwhelmingly gas-
tric and duodenal mucosal lesions, against the background of
the adaptive hierarchy irregularity [2, 7, 14].

H.pylori is a helical-shaped gram-negative bacterium,
the descendant of ancient bacteria that colonized mam-
malian stomach, and it can infect the human stomach and
duodenum. Although it is unclear precisely, the suggestion
is that H.pylori has been colonizing the human stomach
since the Paleolithic Age [6, 9]. Most of the recent papers
focus on studying its pathogenic properties and their im-
pact on the development of chronic gastritis, duodenal ul-
cer, and stomach cancer. The clinical trials indicate that
eradication of H.pylori significantly reduces duodenal ulcer
incidence and its complications [6, 10]. Nevertheless, the
world’s leading gastroenterologists’ opinion that H.pylori
has been the major cause of duodenal ulcer remains am-
biguous. Some experts consider H.pylorito be the main fac-
tor [3, 6, 10], the others think about it as a trigger for the
disease progression given genetic predisposition and other
factors [2, 4, 13].

The recent trials of H.pylori virulence and pathogeni-
city have enabled us to analyze the possible manifestations
of infection both in various gastrointestinal diseases and
other pathologies. A number of authors assume that H.pylori
infection is likely to be a risk factor for the development of
extragastric disease [1, 5, 6].

Concurrently, there are studies suggesting potentially
beneficial effects of H.pylori infection on the human body
[2, 11, 12]. The prevalence of H.pylori among the population
and its mainly asymptomatic existence is taken as indicating
it to be a representative of the microbiome and a non-patho-
genic microorganism [4, 11, 12]. The presence of H.pyloriin
the human body is asymptomatic in approximately 85 % of
cases, symptomatic duodenal ulcer affects 15 % of people,
and gastric cancer less than 1 % [2, 6, 10].

The represented data testify to the effect that the prob-
lem of H.pylori infection contamination is very ambiguous
and it requires further investigations, a long-term follow-
up and the systematic data analysis of both its impact on

health, and the rationale and indications for eradication
therapy [2, 4, 11].

Nevertheless, most authors, who consider H.pylori an
important contributor to the occurrence and progression
of duodenal ulcer, are noted to emphasize the impor-
tance of psycho-emotional disorders and the participa-
tion of the nervous system in the pathogenic mechanism
[2,6,11].

In the light of the mentioned above, studying the role
of H.pylori in the disease mechanisms, in particular in the
patients with duodenal ulcer, remains relevant. In this re-
gard, we studied neuropsychological and psychometric
characteristics in the patients with duodenal ulcer, accor-
ding to whether H.pylori was present in them or not. The
studied clinical characteristics may serve to specify the role
of H.pylori infections in somatic neurological relationships
in the patients with duodenal ulcer and to improve diagnos-
tic approaches, taking into account the possible impact of
H.pylori, if it is present, on neuropsychological and psycho-
metric parameters.

The purpose was to study the effect of H.pylori in duo-
denal ulcer on the neuropsychological and psychometric
scores.

Materials and methods

We conducted a comprehensive examination of 60
patients with duodenal ulcer. They underwent examina-
tion and treatment at the Gastroenterology Unit and the
Center for Gastrointestinal Bleeding of Kyiv City Clinical
Hospital 12, which is the clinical site for the Department
of Neurology of the Shupyk National Healthcare Uni-
versity of Ukraine. The examinees were 25—60 years old,
with the mean age of 39.80 = 1.29 years. There were 43
(71.7 %) men and 17 (28.3 %) women. They were divided
into two groups considering the fact whether H.pylori in-
fection was detected (group 1) or not (group 2). The con-
trol group was made up of 30 apparently healthy individu-
als with no somatic abnormalities. All participants with
duodenal ulcer underwent esophagogastroduodenoscopy
along with a rapid H.pylori detection test in the endoscopy
room (a rapid urease test).

Also, all the examinees underwent a detailed questio-
ning through a purposely designed questionnaire (the chief
complaints related to psycho-emotional disorders were ana-
lyzed), and were comprehensively tested, including asses-
sing the severity of depression, separate dimensions of state
and trait anxiety, the well-being, activity, mood, screening
cognitive function, evaluating the refocusing speeds and per-
formance distribution.

To evaluate the severity of depression, we used the Beck
Depression Inventory; the questionnaire makes it possible to
identify a set of the most relevant and significant depressive
symptoms and the most common complaints. Severity of 21
depressive symptoms was gradually estimated by cognitive-
affective and somatic-vegetative subscales. To interpret the
results, we classified the scores as follows: 0 to 9 points — no
depression; 10 to 15 — mild depression; 16 to 19 — moderate
depression; 20 to 29 — moderately severe depression; 30 to
63 points — severe depression.
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We applied the State-Trait Anxiety Inventory to assess
separate dimensions of state and trait anxiety. The technique
is informative for current anxiety (state anxiety, or anxiety
about an event) and trait anxiety (anxiety level as a personal
characteristic) self-assessment. To interpret the results, we
used the following targeted scores: 0 to 30 points — mild
anxiety, 31 to 45 — moderate anxiety, more than 45 points —
severe anxiety.

The WAM questionnaire served to measure well-
being, activity, and mood in the patients. It contained
30 pairs of opposite characteristics, by which the par-
ticipants were asked to assess their state. Each pair was
a scale wherein the patient marked down the severity of
the state characteristic. The average score was equal to 4.
The scores exceeding 4 points indicated the good state,
the ones up to 4 points denoted the bad state. The refer-
ence ranges were 5.0—5.5 points.

The Mini-Mental State Examination (MMSE) was used
to detect cognitive impairments in the examined patients.
The scale is a method reliable enough for the primary scree-
ning of cognitive disorders, including dementia. The maxi-
mum score is 30, which corresponds to the highest cognitive
abilities. The lower the test result is, the more pronounced
the cognitive deficiency is. The scores are as follows: 29—30
points are classed as normal, no cognitive impairment; 27—
28 points are considered to be mild cognitive impairment;
2426 points denote moderate cognitive impairment; 20—23
points are indicative of early dementia, less than 20 points
are classed as severe dementia.

The Schulte tables were used to test attention stability
and the work efficiency. We evaluated the refocusing speeds
and performance distribution in each patient group. Based
on the results on each table, we constructed a fatigue curve
that represented the follow-up attention stability and work
efficiency.

We calculated the data by applying a personal compu-
ter and a software package Statistica 6.0 for processing and
analyzing statistical information. The correlation analysis
was performed with the Spearman’s rank correlation test.
Depending on the magnitude, the correlation was consi-

dered to be weak at r = 0.3—0.5, moderate at r = 0.5—0.7,
and strong at r > 0.7. The detected relationship indicated a
positive (direct) or negative (indirect) value of the correla-
tion coefficient. The differences were considered significant
at p <0.05.

Results and discussion

From the detailed survey with a specially designed ques-
tionnaire, we analyzed the main complaints related to psy-
cho-emotional disorders and found complaint of anxiety to
be most frequent: in 28 (93.3 %) patients with H.pylori-po-
sitive duodenal ulcer, in 14 (46.6 %) with H.pylori-negative
duodenal ulcer and in 5 (16 %) control patients. The second
most frequent complaint was sleep disorder, which was noted
by 26 (86.6 %) patients of the group 1, 9 (30 %) of the group
2 and 3 (10 %) control patients. The complaints of memory
decline were also frequent: 24 (80 %) cases in the group 1, 7
(23.3 %) in the group 2, and 1 (3.3 %) in controls. Eighteen
(60 %) patients of the group 1, 8 (26.6 %) of the group 2
and 2 (6.6 %) controls had complaints of decreased attention
span (Fig. 1).

Having analyzed the survey data, we found the com-
plaints related to psycho-emotional disorders to occur in the
patients with both H.pylori-positive and H.pylori-negative
duodenal ulcer. All complaints were more common in the
patients of the first group. The mentioned indices differed
significantly from those in the controls (p < 0.05).

The findings of Beck Depression Inventory are pre-
sented in Table 1. Depressive disorders were found to oc-
cur in most patients with H.pylori-positive duodenal ulcer
(83.3 %). The mean score in those patients was equal to
19.1 £ 2.6 points, which was indicative of moderate depres-
sion. No depression was observed in 5 (16.7 %) patients,
mild depression in 10 (33.3 %), moderate in 8 (26.7 %),
moderately severe in 3 (10 %) and severe depression in 4
(13.3 %) patients. Depressive disorders were detected in
14 (46.7 %) patients with H.pylori-negative duodenal ul-
cer. The mean score in them was 11.2 £ 1.4 points, which
indicated mild depression. In this group, no depres-
sion was found in 16 (53.3 %) patients, mild depression

H ~. pylori-positive
93.30

46.60

I‘16

Anxiety if any

80
23.30
3.30

Memory decline

B H.pylori-negative

Control group

86.60

60
30
26.60

Decreased attention span

Sleep disorders

Figure 1. Frequency of neuropsychological complaints (%)
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Table 1. Frequency of depressive disorders depending on the presence of H.pylori

Clinical trial population
Parameters H.pylori-positive H.pylori-negative Control group

(n=30) (n=30) (n=30)
Depression (%) 83.3 46.7 6.7
Mild depression (%) 33.3 30 6.7
Moderate depression (%) 26.7 10 -
Moderately severe depression (%) 10 6.7 -
Severe depression (%) 138.3 - -
Depression, mean score (M £ m) 19.1+£2.6 11.2+14 6.1+0.8

in 9 (30 %), moderate in 3 (10 %), severe depression in 2
(6.7 %) cases. The mean score of depression in the control
group was equal to 6.1 £ 0.8 points, which indicative of no
depressive disorders. With that, no depression was observed
in 28 (93.3 %) patients, mild depression in 2 (6.7 %) people.
According to the Beck Depression Inventory, the different
severity of depressive disorders was found in both study
groups. The level of depression was significantly higher
in the patients with H.pylori-positive duodenal ulcer than
that in participants with H.pylori-negative duodenal ul-
cer (p < 0.05). The indices were found to differ signifi-
cantly from those in the control group (p < 0.05). There
was a correlation between the level of depressive disorders
and the number of complaints associated with psycho-
emotional disorders in the patients with duodenal ulcer
(r=20.61).

Having analyzed the state and trait anxiety levels through
the State-Trait Anxiety Inventory, we found them to be
70.00 £ 3.10 and 71.9 £ 2.2 points, respectively, among those
with H.pylori-positive duodenal ulcer; the scores were indi-
cative of severe anxiety. In that group, 75.4 % of the patients
had severe trait anxiety, 22.2 % — moderate trait anxiety,
2.4 % — mild trait anxiety. State anxiety was severe, mode-
rate, and mild in 73.1, 24.6 and 2.3 % of cases, respectively.

In the patients with H.pylori-negative duodenal ulcer, the lev-
els of trait and state anxiety were 55.3 + 4.8 and 52.40 £+ 2.83
points, respectively; the scores were indicative of severe anxi-
ety as with H.pylori-positive duodenal ulcer. In this group,
42.2 % of the patients have severe trait anxiety, 53.26 % —
moderate trait anxiety, and 4.54 % — mild trait anxiety. Se-
vere, moderate, and mild state anxiety was detected in 40.1,
55.41 and 4.49 % of cases, respectively. In the control group,
the average trait anxiety rate was equal to 25.4 + 1.2 points,
and the average state anxiety was 23.9 & 1.4 points that cor-
responded to mild anxiety.

The average levels of trait and state anxiety were higher
in the patients with H.pylori-positive and H.pylori-negative
duodenal ulcer compared to those in the control group
(p <0.05). However, they were higher with H.pylori-positive
duodenal ulcer than with H.pylori-negative duodenal ulcer
(Fig. 2).

Thus, according to the findings of the State-Trait Anxiety
Inventory, an increase in both trait and state anxiety was typ-
ical for patients with duodenal ulcer, regardless of whether
H.pylori was positive or negative.

The comorbidity of depression and anxiety was found in
22 (73.3 %) patients of the group 1 and in 9 (30 %) of the
group 2.

State anxiety

Trait anxiety

[l Control group

[0 H.pylori-negative

W H.pylori-positive

Figure 2. State and trait anxiety rates depending on H.pylori presence (points)
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Table 2. Functional status of the patients according to the WAM questionnaire (M = m, points)

Clinical trial population

EEITEETE H.pylori-positive H.pylori-negative Control group
(n=30) (n=30) (n=30)
Well-being 26+1.2 3.5+1.8 5.40+x2.12
Activity 29+1.4 3.30+2.51 5.10+2.31
Mood 3.0£2.1 3.6+22 5.90+2.44

Table 3. Assessment of cognitive impairments according to the MMSE scale (average score, M £ m)

H.pylori-positive (n = 30)

H.pylori-negative (n = 30)

Control group (n = 30)

Young patients Middtlg-atged Young patients Middtlg-atged Young patients Middtlg-atged
(n=18) patients (n=14) patients (n=21) patients
(n=12) (n=16) (n=9)

27.31+0.83 26.91+1.31 27.55+1.06 26.51+1.91 29.41+0.94 29.29+1.23

The findings of well-being, activity, and mood in the
patients with duodenal ulcer according to WAM ques-
tionnaire are presented in Table 2. In acute H.pylori-
positive duodenal ulcer, the average scores were as fol-
lows: well-being — 2.6 *+ 1.2 points, activity — 2.9 +
+ 1.4 points, mood index — 3.0 = 2.1 points. The indices
of the functional state assessment were decreased in the
group with acute H.pylori-negative duodenal ulcer. The
average well-being index was 3.5 = 1.8, the average ac-
tivity index was 3.30 * 2.51, and the average mood in-
dex was 3.6 £ 2.2. The controls’ well-being, activity and
mood indices were 5.40 £ 2.12, 5.10 £ 2.31 and 5.90 *
* 2.44 points, respectively, which corresponded to the
normal functional state. At the same time, the examined
patients with duodenal ulcer had unsatisfactory well-
being, low activity, and poor mood, no matter if H.pylori
infection was present or not. The statistically decreased
indices of the functional state assessment were detected

in the group of the patients with acute H.pylori-positive
duodenal ulcer (p < 0.05).

There was an inverse correlation between the WAM score
and the indices of anxiety and depressive disorders in all the
patients with duodenal ulcer (p < 0.05). Thus, we confirmed
the presence of correlation between the decreased level of the
patients’ well-being, activity and mood and an increase in
anxiety (both trait and state), on the one hand, and between
the decreased level of the patients’ well-being, activity and
mood and the increased level of the depressive disorders, on
the other hand.

When examining the patients using the MMSE, we
found no significant differences between two groups of the
patients with duodenal ulcer (Table 3). Most of them had
no cognitive impairments, no matter if H.pylori infection
was present or not. Neither moderate nor severe dementia
was detected. The average score for the young patients of the
group 1 was 27.31 £ 0.83 points, for the middle-aged ones, it

Fatigue curve
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55 51.43 - 52.02 51.15
o e
50
4 1.00
40.48 41.12 41. 40.86 41.15
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Table 1 Table 2 Table 3 Table 4 Table 5
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Figure 3. Time for reading the Schulte tables (sec)
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was 26.91 £ 1.31 points. The average score for the young pa-
tients of the group 2 was 27.55 £ 1.06 points, for the middle-
aged ones, it was 26.51 £ 1.91 points. The mentioned indices
were found to differ significantly from those in the control
group, wherein the average score for the young patients was
equal to 29.41 % 0.94 points and for the middle-aged ones,
it was 29.29 + 1.23. At the same time, the controls had no
cognitive impairments.

According to the MMSE, there was an average cor-
relation between the degree of depression and the detec-
ted cognitive impairments (r = 0.51), as well as between
the anxiety level and the detected cognitive impairments
(r=0.58).

The Schulte tables were used to test the follow-up atten-
tion stability and the work efficiency. The concentration of
attention was detected to be lower in the group 1, where the
mean time for performing the Schulte tables was 60.80 £ 0.89
seconds. The mean time for reading the Schulte tables was
50.00 = 1.24 seconds in the group 2. The scores were in-
dicative of somewhat reduced concentration of attention and
were better in the group 2 than in the group 1 (p < 0.05). The
indices were found to differ significantly from those in the
control group (p < 0.05), wherein the mean time for reading
the Schulte tables was 40.94 + 2.01 seconds. We constructed
a fatigue curve to represent the follow-up attention stability and
work efficiency (Fig. 3). To plot the curve, we used the index of
the time spent by the patients on performing each individual
Schulte table. The time for reading varied insignificantly in all
the examined groups, but there was a clear increase in the in-
terval for performing the 2" and 5" tables in the patients with
duodenal ulcer, both H.pylori-negative and -positive, that was
evidence of attention fluctuations and fatigue. The patients’ in-
volvement in reading the Schulte tables was found to slow down
in the presence of cognitive impairments, as measured by the
MMSE. We traced a direct weak correlation (r = 0.39) between
the performance criteria measured by the Schulte tables and the
cognitive impairments according to the MMSE.

Conclusions

The complaints associated with psycho-emotional dis-
orders occurred in the patients with H.pylori-positive and
H.pylori-negative duodenal ulcer; however, they were more
frequent in the group 1.

The clinical presentations of depression were observed
in both groups, but the depression level was significantly
higher in the patients with H.pylori-positive duodenal ulcer
(p <0.05).

An increase in anxiety was found in both groups; how-
ever, the rates of state and trait anxiety were higher in the
patients with H.pylori-positive duodenal ulcer.

At duodenal ulcer exacerbation, no matter if H.pyloriin-
fection was present or not, the patients had unsatisfactory
well-being, low activity, and poor mood. The decreased in-
dices of the functional state assessment were detected in the
group with H.pylori-positive duodenal ulcer.

Using the Schulte tables, we found that a decrease in at-
tention concentration was more evident in the patients with
H.pylori-positive duodenal ulcer than in those with H.pylori-
negative duodenal ulcer.

Thus, having conducted the neuropsychological and
psychometric testing, we conclude that H.pylori infection
has not been the main cause of psycho-emotional disorders
with duodenal ulcer, but if the patients were infected, the
dysfunction was more severe. It was subject to the increased
frequency of psycho-emotional complaints, the deteriora-
tion in the patients’ sense of well-being, the increased level
of anxiety and depressive disorders.
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TkayeHko O.B., Aemuaac O.B., KoHoHeub O.M., AidmaH A.fO.

HQALIOHAABHMI YHIBEOCUTET OXOPOHM 3A0POB S YkpQiHm imeHi M.A. LLyrimka, m. Knis, YkpaiHa

HenponcnuxoAoriyHi 1 NCMXOMeTPUYHI NOKA3HUKW NPU BUPA3KOBI XBOPOGi ABOHAALUSATUNOAOT KULLKKU
30AEXXHO BiA HOSIBHOCTI B naujieHTiB Helicobacter pylori

Pe3iome. Mema: nocninxenns srnmsy Helicobacter pylori
(H.pylori) npn Bupa3KoBiii XBopoOi ABaHAALSTUINAIOI KUIIKKA
(BX AITK) Ha HeipOInCUX0JIOTiuHiI Ta ICMXOMETPUYHI ITOKA3HUKU.
Mamepiaiau ma memoou. TIpoBeIeHO KOMIUIEKCHE KITIHIKO-He-
BPOJIOTiUHE, HEIUPOIICUXOJIOTIYHE I TICUXOMETPUIHE OOCTEKEHHS
60 mauienTis i3 BX AITK. Bik o6¢cTexxeHnx ocid KoauBascs Bin 25
10 60 (y cepenrbomy 39,80 + 1,29) pokis. Yci nmatieHT Oy/iu moji-
JIeHi Ha IBi TpyIy 3a 03HAKOIO HasiBHOCTI iHdekii H.pylori (rpyna
1) um ii BigcyTHoCTI (rpyna 2). KoHtponbHy rpymy craHoBuIn 30
MPaKTUYHO 310POBUX OCiO 6e3 coMaTuuHoOi narotorii. s nociti-
JKEHHS TICUXOMETPUIHUX i HEHPOTICUXOJIOTTYHUX XapaKTePUCTUK
MPOBEIEHO KOMIUIEKCHE TeCTYBaHHSI, SIKE BKJIIOYAI0 BUSHAYCHHST
PiBHIB Aempecii 3a mKanow beka, KOHCTUTYLIITHOI Ta peaKTUBHOI
TPMBOXKHOCTI 3a mKayow Crinbeprepa — XaHiHa, OLIIHKY caMO-
TMOYYTTSI, aKTUBHOCTI Ta HACTPOIO 3a ONUTYBaJIbHUKOM WAM, KOT-
HITUBHMX MOPYLIEHb 3a mKajiolo MMSE, mBUIKOCTI IepeKIio-
YEHHSI yBaru Ta IMHaAMiK1 Mpane3aaTHOCTI 3a JOTIOMOTO00 TaOJUIlb
Iynsre. Pesyavmamu. Y nauienTis i3 H.pylori-no3utusHowo BX
JTIIK piBensb nemnpecii OyB BiporiiHo BUIIMM, HixX ripu H.pylori-
"eratusHi BX ATTK (p < 0,05). Y rpymi | BusiBiieHi OiibIin BUCOKI
MOKa3HUKHM OCOOMCTICHOI i peaKTUBHOI TPMBOXKHOCTI Ta HMXKYi ITO-
Ka3HUKU QYHKIIOHAIBHOTO cTaHy. TAKOX Y ITUX TAalli€HTIB 3a J10-
rnomoroio Tabnuib LLlynsre BcTaHOBIEHO 3HUXKEHHSI KOHLEHTpa-
mii yBaru. 3aikcoBaHO MPSIMUIA KOPEJISILIHII 3B’ 130K MiX CTy-
TMEeHeM IeMPeCUBHUX PO3JIaiB Ta KiIbKICTIO CKapr, OB’ I3aHUX i3
MCUXOEMOLIITHIUMY posianamu, y nauieHTis i3 BX AIK (r=0,61).
3BopoTHUIT KopessiuiiiHuit 3B’s130K BusiBieHuit (p < 0,05) mix

piBHEM TPMBOXHOCTI I MOKa3HMKaMu onmuTyBajdbHUKa WAM i
MiX AeNPEeCUBHUMM po3iagamu Ta jaHuMu WAM y nauieHTiB i3
BX ATIK. ¥ 73,3 % BunankiB y nepiiit Ta B 30 % B apyriii rpy-
ITi gerpecist i TpuBora 0yan komopbinHumu. Bucnoeku. Ckapru,
MOB’sI3aHi 3 ICUXOEeMOIIMHUMU po3JIafaMU, 3yCTpivaancs B malli-
€HTIB 51K 3 H.pylori-no3utuBHOIO, TaK i 3 H.pylori-HeratusHoto BX
JTIK, onnak vacrime B Tpyti 1. [1posiBu nemnpecii 3acikcoBaHo B
000X rpyrmax, aje ii piBeHb OyB BipOTiZHO BUILMM Y MAli€HTIB i3
H.pylori-no3utusaoto BX JAITK (p < 0,05). 3poctaHHsST TPUBOXK-
HOCTi TaKOX BiIMi4YeHO B 000X rpyImax, yTiM, MOKa3HUKU OCO-
OUCTICHOI Ta PeaKTUBHOI TPUBOXHOCTI OYJIM BUIIMMM B Tpymi 1.
ITpu 3aroctpenni BX JITTK He3anexxHo Bim HasiBHOCTI iH(eKIIil
H.pylori ciocTepiranocsi 3HauHe 3HUXKEHHSI aKTUBHOCTI, MOTip-
IIEHHST CAMOIIOYYTTSI Ta HACTPOIO MaIli€eHTIB. ¥ Tpymi i3 H.pylori-
no3utuBHoto BX [I1K 3adikcoBaHO HMXKYi IMOKA3HUKU CaMO-
OLIIHKM (pYHKIIIOHAJIBHOTO CTaHy. 3a 1ormoMorolo tTaoauib Hlynsre
MM BUSIBWIU OiTble 3HVDKEHHST KOHLEHTpALlii yBarv B Ipymi 1, Hix
y nauieHTiB i3 H.pylori-neratusHoto BX ATTK. Takum unHoM, 3a 1a-
HUMU HEHPOTICUXOJIOTIYHOTO Ta MICUXOMETPUYHOTO TECTYBaHHSI BU-
SIBJIEHO, 1110 iH(iKoBaHicTh H.pylori He € OCHOBHOIO IPUYMHOIO [ICHU-
XoeMoliitHux posnaniB y nauieHTis i3 BX AT1K, ane 3a ii HasgsBHOCTI
MaIOTh MiCIIe OUTBIIT BUpaXkKeHi MOKa3HUKK TUChYHKIIiI. 30Kpema, 11e
CTOCYBAJIOCSI 301TbIIEHHST YACTOTH CKAPT TICUXOEMOLIITHOTO CITPSIMY-
BaHHS$I, MOTIPILIEHHS OLIIHKY PiBHSI CAMOIIOUYTTSI, MTiIBUILIEHHS PiBHS
TPUBOKHOCTI Ta MOCUJIEHHSI IENIPECUBHUX PO3JIAIiB.

Ki11040Bi ¢J10Ba: BupaskoBa xBopoba IBaHAALSTUNAIO! KUIIKH;
NieTpecist; TPUBOXHICTb; iHdexuiss Helicobacter pylori
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Characteristics of fibrin/fibrinogen degradation
products in multiple sclerosis following SARS-CoV-2

infection

Abstract. Background. The purpose of this study was to investigate plasma levels of fibrinogen and products
of its degradation in patients with multiple sclerosis (MS) with and without a history of coronavirus disease 2019
(COVID-19). Materials and methods. We examined 97 patients with MS. Based on the presence of COVID-19,

all cases were divided into two groups. MS group included 56 patients who did not suffer from COVID- 19 previously.

MS + COVID group consisted of 41 cases who had a laboratory-verified diagnosis of COVID- 19. The group of healthy
controls included 30 healthy volunteers. Spectrophotometric techniques were used to measure the concentrations of
fibrinogen, D-dimer, and soluble fibrin monomer complexes (SFMCs). Size-exclusion chromatography was applied
to analyze the composition of SFMC fractions. Results. We found that concentrations of fibrinogen, D-dimer, and
SFMCs were remarkably increased in plasma of all M'S patients compared with healthy controls. The levels of
D-dimer, and SFMCs did not differ between two MS groups, while plasma fibrinogen concentration was significantly
increased in MS + COVID patients compared to MS group. Moreover, the development of MS was accompanied
by the changes in both quantity and quality of SFMC composition compared to that of healthy controls. Our
results demonstrated accumulation of high-molecular-weight SFMCs in plasma of MSS patients. Conclusions. The
findings indicated that MS patients had changed hemostasis characteristics; however, more research is required
to determine the connection between particular hemostatic factors, namely fibrinogen, D-dimer, and SFMCs, and

the pathophysiology of MS.

Keywords: multiple sclerosis; SARS-CoV-2 infection; fibrinogen; D-dimer; soluble fibrin monomer complexes

Introduction

Multiple sclerosis (MS) is an inflammatory-mediated
demyelinating disease of the central nervous system (CNS)
characterized by neuroinflammation and neurodegeneration
[1]. In the past decades, great efforts have been made in
understanding the risk factors, and immune dysregulation
mechanisms that are responsible for detecting MS and its
progression. MS is thought to emerge as a result of a complex

combination of genetic predispositions, environmental
triggers, infectious events, and factors that lead to
pro-inflammatory states, including smoking, obesity, etc.
[2]. MS lesions are widely acknowledged to originate from
an autoimmune process that affects the myelination of the
neurons present in the CNS. This leads to the formation of
demyelinated plaques, which cause injury to neurons and
their axonal extensions [3]. Numerous studies have empha-
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sized the existence of relationship between the activation of
the coagulation cascade and neuroinflammation, indica-
ting that coagulation factors may play a more comprehensive
role involving neurodegeneration and neuroinflammation in
addition to being essential for the activation of the hemostatic
cascade [4—6]. In recent years, significant evidence has
emerged implicating several of the major clotting factors,
such as thrombin, or fibrinogen, in the pathogenesis of MS
by triggering microglia activation and driving the progress of
neuroinflammation [6].

Fibrinogen is a soluble 340 kDa dimeric glycoprotein
that is synthesized in the liver by the hepatocytes. Each
monomer made up of three polypeptide chains desig-
nated Ao, B, and vy that are stabilized by disulfide bonds.
Thrombin removes two small peptides, fibrinopeptides A
and B, from the fibrinogen molecule, leading to exposure
of multiple polymerization sites and initiating the forma-
tion of insoluble and stable fibrin clot [7]. In addition to
its major function in blood clotting, fibrin(ogen) plays an
essential role in cellular and matrix interactions, inflam-
mation, wound healing, angiogenesis, etc. Various studies
have highlighted the contribution of fibrin(ogen) to the
pathophysiology of MS [8—11]. It was shown that the are-
as occupied by demyelinating lesions and characterized by
axonal damage coincided with the areas of fibrin deposition
in MS patients [12]. Furthermore, fibrin deposition may
precede the formation of demyelinating lesions [13]. The
role of fibrin in formation of demyelinating lesions may be
associated with its proinflammatory function and ability
to increase the release of several other immune mediators,
which, in turn, can modulate immune process as well as
both cell adhesion and migration [14]. The other way by
which fibrin(ogen) can be involved in the pathogenesis of
MS is its direct triggering microglia activation. Ample evi-
dence suggests that fibrinogen induces release of reactive
oxygen species in microglia causing damage to nerve cells,
which play a crucial role in the induction of axon degenera-
tion in inflammatory demyelination [15].

Given the important role of fibrin(ogen) in the patho-
genesis of MS, we hypothesized that factors affecting the
concentration of circulating fibrinogen could be considered
independent risk factors for deterioration in MS patients.
Since coronavirus disease 2019 (COVID-19) is associated
with both quantitative and qualitative changes in circulating
fibrinogen, intra- and extravascular fibrin deposition, and
fibrin degradation [16], COVID-19 infection can increase
the risk of CNS demyelinating lesions leading to exacerba-
tion of MS. Despite the expectation of a deleterious effect of
COVID-19 on MS manifestations, the results regarding the
relationship between these two disorders are quite controver-
sial [17] and further studies are required.

The current research aimed to investigate plasma levels
of fibrinogen and products of its degradation in MS pa-
tients with and without COVID-19 history. This new in-
formation should help clarify the underlying mechanisms
of MS pathogenesis, and hopefully lead to new findings re-
garding contribution of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection to deterioration in
MS patients.

Materials and methods

This research was conducted in accordance with the
ethical standards and provisions of the Declaration of Hel-
sinki (1964), and applicable regulatory requirements. The
study protocol was approved by the ethics committees of
both Taras Shevchenko National University of Kyiv (Kyiv,
Ukraine) and Bogomolets National Medical University
(Kyiv, Ukraine). A total of 97 MS patients (gender dis-
tribution: 34 male and 63 female) seen at the University
Clinic of Bogomolets National Medical University between
January 2021 and August 2022 were enrolled in this study.
Average duration of disease was similar in all MS patients
and ranged between 3 and 5 years. Participants were di-
vided in two groups. MS group (n = 56) included MS pa-
tients who did not suffer from COVID-19 previously. MS
+ COVID group (n = 41) consisted of MS patients who
had a laboratory-confirmed diagnosis of COVID-19 in the
past 3—6-month period, but currently were negative, as
determined by testing nasopharyngeal swabs. The healthy
control (HC) group included 30 subjects, all of them were
SARS-CoV-2-negative by nasopharyngeal swab at the
time of blood sampling. We excluded all individuals who
had cardiovascular and cerebrovascular diseases; were on
hemostatic medications; had any acute or chronic disorders
that can affect the hemostasis system. Written informed
consent was obtained from all participants.

Whole blood samples were collected into vacutainer
plasma tubes (tubes with K.EDTA). Immediately after
drawing, tubes were gently inverted, and centrifuged at
2,500 g for 15 minutes. Plasma aliquots were separated
immediately and stored at —20 °C until use. Prior to ana-
lysis, frozen plasma samples were placed into a +37 °C
water bath, thawed for five to ten minutes, and mixed by
gentle inversion.

The qualitative detection of immunoglobulins M (IgM)
and G (IgG) antibodies against SARS-CoV-2 in blood plas-
ma was done by chemiluminescence immunoassay using
the reagent kit Maglumi 2019-nCoV IgM/IgG (Shenzhen
New Industries Biomedical Engineering Co., Ltd., China).
The results are expressed in absorbance unit (AU/mL).
Acceding to the operating instructions, a result less than
1.00 AU/mL was considered to be non-reactive, while a re-
sult greater than or equal to 1.00 AU/mL was considered to be
reactive.

Fibrinogen concentration was measured spectropho-
tometrically according to the method [18]. Briefly, the
fibrin clot formed after the addition of thrombin (2 NIH)
was dissolved in 0.125% acetic acid. The optical density
(OD) of samples was measured at wavelengths of 280 and
320 nm. The fibrinogen concentration (g/L) was calcu-
lated using the formula: (OD,,, — OD,,) x 255 + 1.506,
where 255 represents the conversion factor of the fibri-
nogen concentration in the sample volume to its plasma
concentration, and 1.506 represents the fibrin extinction
coefficient at 280 nm.

The concentration of D-dimer was determined by a
sandwich-type immunochemiluminescent assay using
D-dimer Test Kit for CLIA Maglumi (Snibe Co., Ltd.,
China). All manipulations were carried out according to the
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manufacturer’s instructions. The analyzer automatically cal-
culated the concentration of D-dimers in the samples based
on the calibration curve. The results were expressed in pg
FEO/mL.

The concentration of soluble fibrin monomer complexes
(SFMCs) was determined using o-phenanthroline technique
[18]. This method is based on the estimation of time needed
to form fibrin particles after addition of 0.78% o-phenan-
throline solution (1 : 1). Further purification of the formed
complexes was performed.

SFMCs were isolated from blood plasma according to
the procedure described previously [19]. The SEFMCs were
collected from 1 mL of blood plasma of each individual
and kept at 4 ° till chromatographic analysis. Before chro-
matographic analysis, equal volume of SFMCs solutions
obtained from five individuals of the same experimental
group were randomly gathered to form pool of SFMCs,
which was used in further analysis. Size-exclusion chro-
matography was performed on HiLoad 16/600 Superdex
200 pg column (GE HealthCare Life Sciences) using a
BioLogic LP chromatographer (Bio-Rad, USA). The mo-
bile phase was 0.05 M Tris-HCI (pH 7.4) containing 0.13 M
NaCl, and the flow rate was 60 mL/hr. The pool of
SFMCs gathered from five individuals was loaded onto
the column in the volume of 1 mL, and the appearance
of corresponding peaks (fractions) were monitored by
means of UV detector. The peak areas were calculated
using OriginLab v. 9.1. The chromatographic procedure
was repeated at least 3 times for each experimental group.
Every time we used freshly prepared SFMCs pool solution
obtained by mixing of 5 different SFMC fractions isolated
from individuals of the same experimental group. A stan-
dard ladder with known molecular weight was applied to
the column for calibration.

Statistical processing of the obtained results was per-
formed with methods of variational statistics using the
computer program Statistica 12.0 (StatSoft Inc., USA).
The hypothesis of the normal distribution was clarified
with the Shapiro-Wilk and Kolmogorov-Smirnov tests.
For studied variables, we reported means with SEM and

medians with IQRs. The differences between the samples
were determined using the Mann-Whitney U test or the
Kruskal-Wallis test. A p < 0.05 was considered statistically
significant.

Results

Basic characteristics of the multiple sclerosis and healthy
control groups are summarized in Table 1. In this study, the
MS patients (n = 97) and control subjects (n = 30) were well
matched for age and gender distribution. The mean age of
the MS and control groups was 40 = 5 and 41 + 4 years,
respectively. The mean duration of disease in both MS and
MS + COVID groups was similar and ranged from 3 to 6
years. As expected, MS + COVID subjects had significantly
higher levels of circulating IgG antibodies against SARS-
CoV-2, when compared to either HC or patients of MS
group (p < 0.05). On the other hand, all participants had
low levels of circulating anti-SARS-CoV-2 IgM that indi-
cated the absence of an acute infection at the time of blood
sampling.

Results from laboratory investigations showed that ele-
vated fibrinogen (p < 0.01), D-dimer (p < 0.01), and SFMC
concentrations (p < 0.01) were significantly associated with
multiple sclerosis (Table 1). It should be noted that anti-
SARS-CoV-2 IgG seropositive subjects had significantly
higher fibrinogen concentration than seronegative individu-
als (p <0.05) as well as healthy controls (p < 0.01). The other
two parameters (D-dimer and SFMC) were comparable be-
tween the MS and MS + COVID groups, and no significant
association with anti-SARS-CoV-2 IgG seropositivity was
found (p > 0.05).

SFMC is a precursor of fibrin polymer formation at the
early stage of blood coagulation. Thus, it could be used as
a serological marker for the activation of the coagulation
system and for the early detection of intravascular hyper-
coagulation conditions. Since our findings indicated that
SEFMC levels had been significantly elevated under mul-
tiple sclerosis, analysis of SFMC fraction composition was
considered to be a logical continuation of our research.
Size-exclusion chromatography was successfully applied to

Table 1. Basic characteristics of the multiple sclerosis and healthy control groups

Characteristics HC MS MS + COVID
Number of patients, n 30 56 41
Age, years 41 +4 40+5 40+5
Gender: M/F, n 10/20 20/36 14/27
Disease duration, years - 44+15 46+1.3
Anti-SARS-CoV-2 IgM, AU/mL <1.0 <1.0 <1.0

Anti-SARS-CoV-2 IgG, AU/mL 0.18 [0.04-0.48]

0.12[0.01-0.23] 4.70 [2.92-7.34]**

Fibrinogen, mg/dL 267 [210-303]

385 [367-410]* 403 [396-422]*#

D-dimer, mg/mL 0.23[0.22-0.30]

0.35[0.29-0.41]* 0.38[0.32-0.47]*

SFMCs, pug/mL 35 [33-36]

65 [58-70]* 68 [62-70]*

Notes: age and disease duration in years are reported as mean + SEM; for anti-SARS-CoV-2 IgG, fibrinogen,

MS group.

D-dimer, SFMCs, the median and interquartile range [P,.-P, ] are given; * — p < 0.05vs. HC; * — p < 0.05 vs.
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analyze and compare the composition of SFMC fractions
isolated from the bloodstream of MS patients and healthy
individuals.

Our results showed that the examined SFMC pools con-
tained a variety of protein molecules that had different mo-
lecular weight (up to 550 kDa). The difference between the
results of fractionation of SFMC isolated from the plasma of
MS patients, and HC was obvious (Table 2). As can be seen,
the SEFMC pool of healthy individuals consisted of 3 main
fractions. The most abundant protein fraction in the SFMC
pool of healthy controls was a fraction with a molecular
weight of 330—340 kDa, which represented about 45 % of
total SEFMCs. Another majority fraction, which represented
35 % of the total SFMC content, corresponded to proteins
whose molecular weight ranged from 100 to 110 kDa. Final-
ly, 30 % of the SFMC pool was represented by 260—280 kDa
protein complexes.

The development of MS was accompanied by changes in
both the quantity and quality composition of the SFMC pool
compared to the results obtained for HC (Table 2). Thus, in
the group of anti-SARS-CoV-2 IgG seronegative MS sub-
jects, we did not observe protein fractions ranging between
260—340 kDa. On the other hand, protein complexes with
a molecular weight of 540—550 kDa were identified in the
SFMC pool, and this fraction represented about 70 % of
total SFMCs. The levels of the other two fractions, 100—
110 and 140—160 kDa, were almost equal and represented
16 and 14 % of the total SFMC pool, respectively.

In the group of anti-SARS-CoV-2 IgG seropositive MS
subjects (MS + COVID group), the levels of 2 majority frac-
tions, 120—130 and 140—160 kDa, were almost equal; they
represented 49 and 42 % of the total SFMC pool, respective-
ly. Finally, a trace amount (9 %) of SEFMCs was represented
by 330—340 kDa protein complexes (Table 2).

Discussion

COVID-19 poses a considerable threat to public health
worldwide. The hallmark of COVID-19 pathogenesis is
the cytokine storm, which may lead to multiorgan dys-
function and could influence inflammatory and degen-
erative processes in the CNS. Moreover, COVID-19 has
been associated with hemostasis disbalance, which seems
to be a crucial factor in neuroinflammation [16]. Thus, the
COVID-19 pandemic became an ongoing global challenge,
especially for people with autoimmune diseases, such as

multiple sclerosis. Indeed, there is a lot of evidence sho-
wing a relationship between COVID-19 and MS [17, 20—
22]. However, current findings are sometimes controver-
sial, and more studies are needed to collect data on greater
numbers of patients with SARS-CoV-2 infection since
these cohorts are not yet large enough to make specific
conclusions for patients with MS.

The results of our previous study demonstrated that
SARS-CoV-2 IgG seropositive donors had increased levels
of circulating fibrinogen, D-dimer, and SFMCs [19]. Given
the important role of fibrin(ogen) in the pathogenesis of MS,
we hypothesized that SARS-CoV-2 infection could be a risk
factor for deterioration in MS patients who suffered from
COVID-19.

The major differences between the coagulation para-me-
ters of healthy volunteers and MS patients were as follows:
1) circulating fibrinogen concentration was increased by 45
and 50 % in patients of MS and MS + COVID groups, re-
spectively, compared to the controls; 2) the concentration of
D-dimer was increased by 50 and 65 % in plasma of patients
from MS and MS + COVID groups, respectively, compared
to control subjects; and 3) the concentration of SFMCs was
2-fold higher in both MS groups than in the controls. Inte-
restingly, according to the results obtained, a SARS-CoV-2
infection had a limited effect on the studied coagulation
parameters in MS patients, causing statistically significant
changes in only one of them, namely plasma fibrinogen con-
centration.

Our study confirms the findings of other researchers [8—
11] that fibrinogen levels are elevated in MS patients. The
severity of MS is assumed to correlate with fibrinogen level.
This clotting factor is involved in the MS pathogenesis by
triggering microglia activation and neuroinflammation [23].
Since fibrinogen is an acute-phase protein, its accumulation
in the bloodstream of MS patients may occur due to syste-
mic inflammation, which takes place under this autoimmune
disorder [11, 23]. Even more pronounced hyperfibrinoge-
nemia in anti-SARS-CoV-2 IgG seropositive MS patients
could develop due to thrombotic complications resulting
from COVID-19 [24].

In this study, we demonstrated increased circulating D-
dimer and SFMC values for both MS patient groups. The
presented findings may be explained by the activation of
the coagulation cascade under MS conditions. As a result
of fibrinogen cleavage, accumulated fibrin mesh may be ul-

Table 2. SFMC fractions derived from the plasma of multiple sclerosis patients and healthy controls, %

Molecular weight, Groups
L2k HC mMs MS + COVID
540-550 706 -
330-340 45+ 4 N 913"
260-280 30+£2 - _
140-160 - 14+3 42+ 3¢
120-130 - _ 49+4
100-110 354 16+ 3* -

Notes: values are expressed as mean + SEM; * — p < 0.05vs. HC; * — p < 0.05 vs. MS group.

84 Mi2KHapOAHUH HEBPOOTIYHHH KypHad, ISSN 2224-0713 (print), ISSN 2307-1419 (online)

Tom 20, N¢ 2, 2024



INJ)

OpHrinaabHi gocaigzkenna / Original Researches

timately disintegrated by plasmin into its degradation pro-
ducts, including D-dimer. The results of other studies have
shown the elevated level of D-dimer in cerebrospinal fluid
from MS patients. Moreover, it was proposed to use cere-
brospinal fluid D-dimer as routine clinical marker of disease
activity in MS patients [25].

The increased circulating SFMC in MS patients ap-
peared to be also related to the activation of the coagulation
cascade [8]. After thrombin cleaves the fibrinogen molecule,
the fibrin monomers are formed, and during the early phase
of thrombus formation, these monomers achieve stability by
creating SFMCs with fibrinogen breakdown products. As the
process of thrombosis continues, more fibrin monomers are
created, and more complexes are formed. When the con-
centration of fibrin polymers reaches a threshold level, they
combine with factor XIII to form stable clots. We hypothe-
sized that SFMCs could also be used as a promising bio-
marker of intravascular hypercoagulation state, since these
molecular complexes appear in plasma before actual “clot”
formation occurs, in its early stages.

Subsequent examination of the composition of SFMC
fractions isolated from the plasma of MS patients showed
the formation of protein complexes with molecular weights
different from those of healthy individuals. We think that
abnormalities in the coagulation process under pathological
conditions may be the reason for the variation in the SFMC
composition. In MS patients, the formation of high-mo-
lecular-weight complexes (550—560 kDa) may be linked to
increased plasma coagulation. The appearance in the blood-
stream of high-molecular-weight complexes seems to be one
of the promising diagnostic criteria for both coagulation and
vascular thrombosis in MS patients.

Conclusions

Taken all together, our findings provided evidence for the
role of hypercoagulation in MS pathophysiology. The deve-
lopment of MS is significantly associated with elevated levels
of such coagulation factor as fibrinogen (385 [367—410] in
MS group vs. 267 [210—303] in HC, p < 0.01). The increased
concentrations of circulating fibrinogen degradation pro-
ducts, namely D-dimer (0.35 [0.29—0.41] in MS group vs.
0.2310.22—0.30] in HC, p < 0.01) and SFMCs (65 [58—70]
in MS group vs. 35 [33—36] in HC, p < 0.01), could be an
indicator of hypercoagulation state in MS patients. The ap-
pearance of high-molecular-weight SFMCs (550—560 kDa)
in the bloodstream of MS patients may be due to the imba-
lance in coagulation system. On the other hand, the results of
our study did not confirm the changes of studied hemostatic
parameters in MS patients after SARS-CoV-2 infection.

It seems crucial to determine the exact links between MS
pathogenesis and coagulation pathway dysregulation. Fin-
ding out how particular hemostatic factors, namely fibrino-
gen, D-dimer, and SFMCs, relate to the progression of neu-
rodegeneration and neuroinflammation under MS will be
the next task ahead. Further experiments on understanding
the role of studied coagulation factors as promising biomar-
kers of MS severity may lead to improved diagnostic options,
not only for demyelinating diseases, such as MS, but also for
other neurodegenerative conditions.
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laneHosa T.1.7, Pakwa H.I".", Bosk T.b.", Kap6oschkui B.A.2, LLlonomoH C.M.3, MeabHuk B.C.%, Casyyk O.M."
THHL| «lHCTUTYT 6ioAOTrii TQ MeAULIMHNY, KNIBCbKA HALIIOHOABHWA YHiBEpCuTeT imeHi Tapaca LLesyeHka, M. Kuis, YikpaiHa

2TOB «biopapma Naasmar, m. Kuis, YkpaiHa

SHawjioHanbHWU MeamnydHnE yHiBepcuTteT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

XapaKTepUCTUKU NPOAYKTIB po3naay Pi6puHy/diGpuHOreHy npum posciasHoMy CKAEpPOo3i
nicas iHdpikysaHHs SARS-CoV-2

Pe3stome. Axmyaavnicmo. MeToro b0ro J0CITiKEHHS GyJ1a OLiH-
Ka piBHsI (hiOpUHOreHy Ta MPOAYKTiB HOro po3naiy B IJ1a3Mi KpoBi
MaIieHTiB i3 po3cisiHuMm ckiepo3om (PC), sxi manu yu He Manu
COVID-19 B anamuesi. Mamepiaau ma memoou. O6ctekeHoO
97 xBopux Ha PC. 3anexHo Bix HasiBHocTi COVID-19 ix posni-
sy Ha i rpymnu. Jlo rpyrnu PC yBiiiniumm 56 oci6, siki paHilie He
xBopinu Ha COVID-19. ¥ rpyny «PC + COVID» Bkmiounnu 41
nallieHTa i3 J1abopaTopHO MinTBepIKeHUM iarHozom COVID-19.
KoHTposnbHy rpyny ctaHoBwIM 30 310pOBUX J0OPOBOJIBIIIB.
CnekTpooToOMETpUUHI METONU BUKOPUCTOBYBAIW VISl BUMi-
pIOBaHHS KOHIIEHTpallii ¢piopuHOTeHy, D-numMepy Ta poO3YnHHUX
GibpuH-MoHOMepHUX KoMILIieKciB (POMK). s aHammiszy ckiamy
dpakuiit POMK 3acTocoByBaiu eKCKI03iliHy XpomaTorpadiio.
Pesyavmamu. BusiieHo, 1o piBHi ¢idpuHoreny, D-numMepy Ta
POMK 6ynu 3HaYHO MmiaBUIlEHI B I1a3Mi BCix maiieHTiB i3 PC

MOPIiBHSIHO 3i 30pOBUMU ocobamu. YMict D-numepy Ta POMK
He Bimpi3HsBcsT MixX nBoma rpynamu PC, Tomi sIK KOHIIEHTpa-
uist idOpuHOreHy B 1aa3mi Oysia 3HAYHO MiABUILEHOIO B TPYIi
«PC + COVID» nopiBHstHo 3 rpynoto PC. Kpim TOro, po3BuTok
PC cynpoBokyBaBcst 3MiHAMM $SIK KiJIbKOCTi, TaK i SIKOCTi CKJia-
ny POMK mnopiBHsSIHO 3i 3m0poBuMu ocodbamu. Haii pesynsratu
MMPOAEMOHCTPYBAIM HAKOTIMYEHHST BUCOKOMOJIEKYIIpHUX POMK
y mia3Mi naiieHTiB i3 PC. Buchnoeéxu. Pe3ynbrati 1mokasajiu, 1o
y xBopux Ha PC 3MiHWIMCST XapaKTePUCTUKKU TeMOCTa3y, OHAK
HEeOOXiaHi MOMAaTKOBI JOCTIIKEHHS, 1100 BUSHAYUTHU 3B SI30K MiXK
KOHKPETHUMM reMOCTaTUYHUMHU (haKTopaMu, a came hidopruHore-
HoM, D-mumepom i POMK, i marodpizionorieto PC.

KimiouoBi cjioBa: poscisuuii ckiepos; indexuis SARS-CoV-2;
(iopunoren; D-gumep; po3unHHi GHiOpUH-MOHOMEPHi KOMII-
JIEKCHU
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Y/IK616-035.1:[616.831-005] DOI: https://doi.org/10.22141/2224-0713.20.2.2024. 1058

TpitymHeska M.A.", OHonpieHko O.1.2
"HaLIOHQABHUV YHIBECUTET OXOPOHM 3A0POB ST YK QiHM imeHi M.A. LLyrika, m. Knis, YkpaiHa
2KHIT «bpoBapChbka 6AraronpO@iAbHQ KAIHIYHQ AIKQPHSI», M. bpoBapu, KnisCbka 06AQCTsk, YkpaiHa

EniaeMioAoris iIHCYAbTy B AiBOGepe)XXHOMY perioHi
KuiBcbkoi 06AaCTi HanepeAoAHi 38-1 piYHUL
TexHoreHHoi asapii Ha YAEC, BnpoBAAKEHHS

B MPAKTUKY MiDKHAPOAHOIO AOCBIAY (CYHOCHUM NMOTASIA
HQO NMPOO6AEeMYy TA BAOCHI AOCAIAXKEHHS)

Pestome. Y cmammi eucsimaeni npobnemu incyabmy ceimogozo macumaby, aKi 6 6iabuiocmi nos ‘a3ami 3 mpboma
2pynamu (paKmopie pusuKy Mo3K08020 iHCYAbMY — GI00MUMU NAMO2EHeMUMHUMU, NCUXO2EHHUMU MA eKO0A0IMHUMU
gaxkmopamu 3a6pyoHenHs 008K, SKI 0aromb npo cebe 3HamMu, Ha W0 A8MOopPU 36epHyAU y8azy HanepeoooHi 38-i
piuHuyi mexunoeennoi kamacmpogu y Yoprobuai (26 keimus 1986 poky), nopiensewu dani w000 incysvmy 6 Anouii
nicas semaempycy na ykycimevkiit AEC (11— 12 6epesns 2011 poky), wjo npuseié 0o asapii ma po3niaéneHus
aKmueHoI 30HU peakmopie 8idpazy Ha mpvox enepeobnokax. Pozensdaromuscs numants w000 onmumizayii HaOaHHs.
cneyianizoeanoi meouuHoi donomoau Xe0pum 3 MO3KOBUM IHCYAbMOM, PAKMOPU PUBUKY [HCYAbMY, W00 MIHIMIZY-
8amu HACAIOKU, ONMUMIZY8amMu NIKY8aAHHA, NPOPINAKMUKY hakmopie pusuKy, 0cooAUBo 8 paiioHax, 0e HaceaeHHs
uepes xap4o8i npodykmu, 600y, MOA0KO, puby, m’aco, 5200u, epubu ompumye iIHKOpRoposaue padiayiiiHe ypajceHHs
0p2aHiZMY, @ MAaKoXC NUMAHHS NOAINUWEHHS CReyianiz08aHol iHCYAbMHOI 00NOMO2U, CMEOPEHHS IHCYAbIMHUX UeHMI8
6 oonacmsx Ykpainu. IIposedeni docniodicenns ceiouams npo me, w0 NPUMUH 015 BUHUKHEHHS MO3KOBUX [HCYNbMIB
b6aeamo i Ha cb0200Hi 80HU DOCKOHAN0 He sugueni. OcodausoCcmAMU KAIHIYHO20 nepedicy MO3KOBUX IHCYAbMIE 6
yuacnukie aikeidayii nacaiokie asapii (YJIHA) na YAEC e po3sumok ix y cepednvomy (40—49 pokis) i noxunomy
8iyi, mpueanuii CyOUHHUI AHAMHE3, W0 XapaKmepu3yemocs mpancgopmauicto 6 dedromi secemocyounHoi OUcmoHii 6
ducyupkyasmopry (nocmpadiauiiiny) eHueparonamiro, NEpesalcants iemiuHo20 Xapaxmepy MO3K08020 IHCYAbMY
HAO0 2eMOPA2IMHUM, YPAICEHHS NEPeBaNCHO KapomuoH020 6aceiiry, 8i0HOCHA 00POsKiCHICMb KAIHIYHO20 nepebiey,
npoepecyouuil xapakmep NCUXIMHUX PO31a0ia, CYNYMHs COMAMUUHA KOMOPOIOHa namonoeis, Has8HicMb CMIlIK020
namomopgonoeiunoeo cyocmpamy 3 60Ky Kk cyOUHHO-eHOoOmenianrbHoi Ouc@yHKyii, max i MO3K080-1iK6OPHOI
cucmemu. Ompumana inghopmayis 00no8HIOE dani npo namoeexes, KAHIKY [ iae2HOCMUKY MO3K08UX IHCYAbMIG 6
YIIHA it cmanosumo npakmuunuii inmepec. [lopyweni numanns onmumizayii Ha0aHHs cneyianizoeanoi dono-
Moel 8 IHCYAbMHUX 8i00ineHHX, yeHmpax i nodanrvuloi peabinimayii, docmamuwoi ix Komniekmauyii K Kaopamu,
mak i anapamypor cmaroms HAPINCHUM KameHem y no0oaanHti enidemii incyasbmy. 3 02110y Ha ye 30epieacmucs
HeobXiOHicmb nPo00BICeHHA CymMEBUX D0cAiOxiceHb V Uill cghepi ma aKHaiueuduoi po3pooKu, 6npoeadlceH s
HayKo06o0i KoHyenyii uj00o npogirakmuxku, paHHb020 8UsBAEHHS OCHOBHUX MOOUDIKOBAHUX pakmopie pusuKy iH-
CYAbMY PA30M I3 CIMEUHUMU mepanesmamil, CReuiaricmamu 8y36K0eo npoginio, HAAeNCHO20 NIKYBAHHS IHCYAbMY,
wo, besnepeuro, noAInWUmMb AKICMb Jcumms nayienmie ma ix poouuis.

KnrouoBi ciioBa: moskosuii incyrsm; axmopu pusuiy; 3ax60pio6anicmo,; cMepmHicmo; iH6aAiOHICMb; MexHO-
eenni asapii; YAEC, cneuianizoeani incyavmui uenmpu, diaeHocmuka,; AiKy8aHHs
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AKTyaJbHOIO TIPOOJIEMOIO Y BCbOMY CBiTi B IpYTiid Ae-
Kaai XXI cTOJITTS € BUCOKMU piBeHb 3aXBOPIOBAHOCTI,
3pOCTaHHS IHBaJIiAHOCTI cepe MOMyJsILii Mics rmepeHe-
ceHoro iHcynbTy. Mo3koBi iHcyabtu (MI), ixHi ycknan-
HEHHSI, IEMEeHIIisl, TOCTIHCYJIbTHA IeTPECist JISATal0Th TSIK-
KHMM TSTapeM Ha CyCIiJIbCTBO KpaiHU, POOVMHY MAIli€HTIB.
IlepeKOHIMBO NOBENEHO, 110 PAHHE BUSBJICHHS MOIU-
¢ikoBaHUX (AKTOPiB PU3UKY iHCYJBTY, OCOOJIMBO TPHOX
MPOBITHUX I'PYII, a caMe: MaTOreHeTUYHUX (TimepTOHIYHA
XBopo0Oa, IYKpOBHUi1 AiabeT, 3aXBOPIOBAHHS ceplis, MOpy-
LLIEHHS CEPLEBOro pUTMY), IMICUXOTeHHUX (TOCTpHii cTpec,
TPUBOTA, ICTIPECisT) Ta eKOJOTIYHMX (BIUIMB iHKOPITOpOBa-
HOTO 3apaXeHHSI MaJMMU PalioaKTUBHUMU a03aMu (1ie-
3iii-137, crpoHiit-90, muyToHiii-241), paHHE JIiKyBaHHS
MOCTIHCYJIBTHOI ieTipecii B 0Ci0 3 iHCYJIbTOM CIIPUSIE MiHi-
Mi3alii (yHKIIiOHaJIbHOTO HEBPOJIOTiYHOTO Ae(illnTy i IT0-
CUJTIOE colliabHy aganTaliio. Huskoro aBropis [9, 15, 16]
OyJIO BUSIBJIEHO, 110 HAKMOIAbII 3HAYYIIUMU (haKTOpaMU
PU3UKY IJIsI TIepeXoay NOKJIiHIYHUX CTafdiil y 1epedpoBac-
KyJISIpHY XBOpPOOY € apTepiajibHa TinepTeH3is Ta HaaMipHa
maca Tina. [launieHTu 3 KJIiHIYHO 3HAYYLIIUMHU MPOSIBAMU
HepedpoBaCKYISIPHOI XBOPOOU BipOTiIHO YacTillle Majin
MOENHAHHS IBOX 200 TPhOX CYIMHHUX (DAKTOPiB PU3UKY,
TOZI SIK BiZICYTHICTh (DAKTOPiB pU3MKY YacTillle 3ycTpivaia-
¢4 B 0Ci0 i3 BereToCyIMHHOIO TUCTOHI€0. ByB BusBIeHIIA
3B’S130K MiX KiJIBKICTIO (haKTOPiB pU3HUKY i BIKOM MaIli€H-
TiB, 1Ie CBiTYMUTH, 10 BiK caM MO co0i € LepedpoBacKy-
JISIpHUM (paKTOPOM PU3UKY, i3 BIKOM MiABUIIYETHCS PU3UK
MaTU A0JAaTKOBi (pakTopu pusuKy. BusiBiieHo, 1110 piBeHb
HITPUTY BipOTiIHO 3HMXYBaBCs B Mipy MpOrpecyBaHHs
3aXBOPIOBAaHHS, a PiBeHb €HIOTENiHY-1 migBUIIyBaBCH,
IHIIMMU CJI0OBaMM, 11epeOpOBACKYJISIpPHI 3aXBOPIOBAHHS
CYTIIPOBOJIKYIOTHCSI MOPYIIEHHSIM CYyTMHOPYXOBOI (OYHKIIiT
eHporenito. BctaHoBIeHi 3B’513Ku MiX (pakTOpamMu pusuky

i1 0iOXiMIYHMMHM MapKepaMu €HOOTeIiaIbHOI CyIMHOPY-
X0BO1 (MYHKIIIi Ta iX XapaKTep CBimuaTh IMPO BaXKJIUBICTb
CBOEYACHOTO BUSIBJICHHS Ta KOPEKIlii CyTMHHUX (DaKTOPiB
PUM3HUKY 3 METOI0 NMPOoPiTaKTUKK CYTIMHHUX 3aXBOPIOBaHb
TOJIOBHOTO MO3KY.

MeTa po0OTH: ITpoaHaIi3yBaTh CyJacHUI CTaH HalaH-
HS MEIMYHO1 JOMOMOTHY ITPU MO3KOBOMY iHCYJIBTi B YKpa-
iHi, a came B JliBoGepexxHOMY perioHi KuiBcbkoi o6acri,
HarepenonHi 38-i piunuii TexHoreHHoi aBapii Ha YAEC,
OOI'PYHTYBATHU IEPCIIEKTUBU Ii MOJIIIIEHHS, BIIPOBAIXKY-
I0YM Mi>KHapOIHUI JOCBIMI.

MarTtepiaAu Ta meToamn

BuxkopuctoByBanucst CUCTeMHMIA aHali3, 6ibaioce-
MaHTUYHUM, CTATUCTUYHUMA, COLIIOJOTIYHUIA METOIU Ta
METOJI €KCITepTHUX OLiHOK. O0’€KTOM JOCTiIKeHHS OyB
MO3KOBUU iHCYNbT. HaMu mpoBeneHO TpOCIEKTUBHE
nociimkeHHs: dakTopiB pusuky (PP) iHcynbry Ha 5818
XBOPHUX 3 iHCYJIBTOM, 30KpeMma 284 yJacHUKU JIiKBima-
uii HacaigkiB aBapii (YJIHA) na YAEC, a Takox oco0u,
110 MPOXXMBAAM Ha padialliiiHO 3a0pydHEHiil TepuTOpil
Ta MPOXOAWJIM JIiKyBaHHS B bpoBapchbkoMy paitoni 3a 10
pokiB, 32007 1o 2016 poky, i po3MoaiIeHO IX y I’ SITh TPy
(puc. 1). AnHanizyBanacsl cucTeMa HaJaHHS MEIUYHOI
JIOTTIOMOT'M HACEeJIEHHIO 3 1IepeOpOBACKYISIPHUMU XBOPO-
6amu, akTopaMM PU3UKY iX BUHUKHEHHS B LIJIOMY iy
paiioHi 30Kpema.

Pe3yAbTaTH TO OOrOBOPEHHS

YkpaiHa HaJleXuThb 10 KpaiH 3 BUCOKMMU MOKa3HU-
KaMU 3aXBOPIOBAHOCTi, CMEPTHOCTI Ta iHBaIigu3allii Bif
MO3KOBOT0 iHCYbTY. EKcriepTy BBaXaloThb, 11O SKIIO
CUTYyallisl He 3MiHUTbCS Ha Kpallle, TO KOXHUN I’ ITUI
MellKaHellb YKpaiHM IOMpe Bil iHCYJBTY, a KOXEH
NeCcsITUM cTaHe iHBaJiloM BHACIigoK iHCyabTy. Ilpo-

B MNaToreHeTnyHi — 71 %

B [McuxoreHHi — 13 %

O MNoeepiHkoBi — 24 %

B AnTtponometpuuHi (MC) — 2 %

O Ekonoriyni — 5 %

ApTepianbHa Toueora TIOTIOHONANHHS AbBgomiHanbHe Papiauinxe
rinepToHia P OXUPIHHA 3a0pyaHEHHS
OdncumpkynaropHa 3
. . JIOBXNBaHHS .
eHu,e_dJanonaTm Henpecia AnKOroneMm Llesin-137
Ta iHCYNbTN
3axBOpiOBaHHSA . . . .
cepusi, 1, IM [ocTpui cTpec lnognHamin CTpoHLin-90
o HepauioHanbHe . o
LlykpoBuin piabet XAPUYBAHHS MnyToHin-241, ton-131
Oncnininemia IHKOpnopoBaHe
1 aTepocKnepos HakKonnyeHHsa

Pucynok 1. @akTropu pu3uky iHCybTy
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Tabnuus 1. KinbkicHuii po3nopgin 3a reHaepHol0 03HaKoI0 NauieHTIiB 3 MO3koBUM iHcynbTom AHB 'y BBKJT
Ta HB LUPJIKOJIPY 3a nepiog 3 2007 no 2016 p.

n L. JlikyBanbHO-npodinakTuyHi 3aknaaun

’aTUpiYHi eTanu nNiBo6 PN

Fpynun oGeTexenunx, pocnipxeHHs no JIN3 Is00epexoka (UPT1)

cTpyktypa Ml BBKJ1 LLPJIKOJIPY

Mepion Ycboro Yon. XKiH. Ycboro Yon. XKiH.

3aranbHa K-Tb XBOPUX 2007-2011 pp. 2617 1256 1360 2155 1054 1101

3MlyJiN33a10p.

5818/4790 = 10 608* 2012-2016 pp. 3201 1536 1664 2635 1265 1370

lLueMiyHni iHcynbT 2007-2011 pp. 2245 1077 1168 1883 946 1026

4994/4191;

85,8/87,4 %** 2012-2016 pp. 2749 1715 1034 2302 1439 1559

11=9185 Ycboro 4994 2792 2202 4185 2385 2585

lemMopariqHui iHCynbT 2007-2011 pp. 233 108 125 250 125 125

593/600; 9,8/12,5%*** | 2012-2016 pp. 260 173 187 350 163 187

rn=1193 Ycboro 593 281 312 600 288 312

TMpumitkn: * — 3aranbHa KinbKicTe rocnitanizopaHux xsopux 3 Ml B B6KJ1 ta LUPJIKOJIPY; ** — 3aranbHa
KinbkicTe rocniranizoBavunx xsopux 3 Il y gocnipxysanux JIN3; *** — 3aranbHa KiflbKiCTb rocnitaniaoBaHnx

xsopux 3 rl.

Te JIMIIe HeBeJIMKa YaCTUHA XBOPUX MOXE MOTPANUTH
IO creliaji3oBaHUX BiAdiJeHb IJIs HaJlaHHS TePMiHO-
BOI JOMOMOTH B MeXax TepameBTUYHUX MOXJIHUBOCTEIA.
[Ticoa aBapii Ha YAEC 3a 38 pokiB 3axBoproBaHIiCTh Ha
iHcynbsT B bpoBapchbkomy paiioHi KwuiBcbhkoi obGiacti
30inpmmiacs B 4,5 paza. fAxkmo B 1990 poui Ha 10 TuC.
nopociioro HacejieHHs1 6yio 11,2 M1, to B 2020 poui —
49,5. 3a nepiox 3 2007 o 2016 pik 3aXBOpIOBaHiCTh Ha
iHCYNIBT y bpoBapchbkoMy paiioHi Mana TeHIEHIII0 IO
3poctaHHs 3 41,5 no 49,3 na 10 tuc. (tabda. 1); cyyacHi
¢dakTopu pU3UKY iHCYJIbTY HaBeaeHi Ha puc. 1. Jlemio
pi3HAThCA emigemiojoriuyni mani B 5 JITI3 JliBoGepex-
Horo periony LIPJIKOJIPY, siki 3HaxomsThes maji Bif
YAEC i He MaloTh paaioaKTUBHO 3a0pyJIHEHUX 30H.
OnHie0 3 NPUHIUIOBUX MOMMJIOK y XOii JiKBimamii
YopHoOUIbCHKOI aBapii OYJ10 MIPUWHSTTS IK OCHOBHO-
ro KpuTepito pagianifiHoi 6e3reKku MIiIbHOCTI paaioak-
TUBHOTO 3a0PyIHEHHS] TEPUTOPiil, a He 103U OMPOMi-
HEHHS JIOAWHU. SK rpaHUYHe 3HAYeHHS 3a0pyIHEHHS
137Cs 0ynmo obpano 3HaueHHs 15 Ki/xm? (555 kbk/m?).
Ile, a TakoX HeaOCTATHS KiJbKiCTh MPSIMUX BU3HAYEHB
1103, OJlep>KaHWX HaCEeJeHHSM, MPU3BEJIO 10 MMOMUJIKO-
BHUX OILIIHOK, TIepIll 3a Bce Ha TepuTopii [lomices, me mpo-
CTOPOBUI PO3IOiaA 03U BHYTPIIIHHOTO OIPOMiHEHHS
BU3HAYAETHCS 3HAYHO OiJbIIOI MipOI0 €KOJOTiYHUMU
(akTopamu, HixX IIiIBHICTIO BUnaninb ¥’Cs. VY BimnaneHux
Ha 300 kM Bim YAEC HacelleHUX MyHKTax Ha TOp(’ SHUX
IPYHTaX 3a PiBHIB 3a0pynHeHHs MeHIIe Bixl5 Ki/km? mo3a
BUSIBUJIACh BUIIOI0, HixK OJIMKYE OO €MiLlEHTPY aBapii Ha
MiHepanbHux rpyHTax [20]. Ha xanb, Jume Ha 25-my
poui micis aBapii npuiiMa€eThCs BipHe pilleHHs MPO Te,
10 B OCHOBi OIiHOK pamiamiiiHoi He0e3mMeKH MOBUHHI
OyTH 103H ONPOMiHEHHS JIIoAei. [l030Be HaBaHTaKEHHS
Ha OpraHi3M JIo[eil IepenyciM 3yMOBII€HEe BKIIOUEHHSIM
PalioOHYKJIiiB 10 XapuOBUX JIAHIIIOTIB «IPYHT — POCJIU-
HA — TBAPUHA — JIIOJMHA», 1110 3HAYHOIO MipOIO 3aJIeKUTh
Bill €KOJIOTIYHUX Ta TEXHOJOTIYHUX YMOB CiJIbCHKOTOCITO-

IapcbKoro BUpoOHuUITBa. EKojoriyHi 0co6anBOCTI Mpo-
>KMBAaHHSI HAacCeJeHHS MiBHIYHUX PaliOHiIB yKPaiHChKOTO
[Toniccst (HaBKOJIMIIHI Jticu, 60J10Ta) CIIpUSIIOTh (popmy-
BaHHIO HAIIPYXEHOI paJioeKoJIOTiuHOI CUTYyallii HaBiTh 3a
HU3BKOI IIUTLHOCTI pPagioHYKJTiMHOTO 3a0pyAHEHHS TPYH-
TiB YHACJIigOK 3HAYHUX KOe(illiEHTIB Iepexoay paaioHy-
KJIiIiB i3 TPYHTY B POCIMHHY IpoayKirito [20].

V Tab. 2 HaBe#eHi JaHi PO CTaH pagioaKTUBHOTO 3a-
O6pynHeHHs '7Cs IpyHTY, XapuOBUX POAYKTIB, TpubiB, MO-
JIOKa B HaceJIeHNX MyHKTaxX bpoBapchKoro paitoHy.

BuwmipioBanus Bmicty '"Cs y mpobax MpOAYKTiB
npoBoauau Ha rammacrnekTpomeTpi SILENA (Mmetpo-
JIOTiYHEe CBiZOLTBO MpPO AepXaBHY MOBipky Ne 4786
Big 18.07.2017, sunane HHII «IHcTUTYT MeTpoJOTii»,
M. XapkiB). MakcuManbHUIi 3apeecTpoBaHuii BMicT 37Cs
y 3i0paHux Mpobax MoJioka CTaHOBUTH 384,7 bx/1, 1o y
4 pasu Buie Bin [P, y cymenux rpudax — 36,9 bx/xr,
y 15 pasiB Buuie Bix [ P.

Bbpatu yuyacts y mociimkeHHi (GakTOpiB puU3UKYy B
HaIIoMy paiioHi Hac CIOHYKaB IOTCHIIMHUI picT 3a-
XBOPIOBAHOCTI Ha LiepeOpOoBaCKYISIPHI XBOpOOM, a caMe
BUKJIMKAaB TPUBOTY iHCYJBT, 110 B HaCEJEHUX MyHKTaX
3a0pynHeHoi Teputopii Ta cepen YIIHA na HAEC nyxe
pi3HUMBCS BiJ 3araJibHOTO MOKa3HUKa MO paiioHy, 001aCTi
Ta YKpaiHi. [luHaMika 3aXBOpIOBAHOCTi Ha iHCYJbT Ha-
BelecHa B Tab. 3, 4.

I3 TaGi. 3 BUIHO, 110 3aXBOPIOBAHICTh HA IHCYJIBT Ce-
pel HaceJeHHsI KOHTPOJbOBAHO1 3a0pYAHEHOI 30HU Ta
VYJIHA B 1,6 pa3a BuIlla, HiXX B IIIJTOMY IO YKpaiHi, i B 4,8
paza — HiX Y XBOPUX 3 YUCTUX TePUTOPiit BpoBapchbkoro
paiiony.

DyukiioHanbHi pe3ynbrat 3a mRS (Masolo 1Kanow
Penkina) micis nepeHeceHoro iHcyabTy cepen YJIHA Ha
YAEC nopiBHSIHO 3 Ipynoo XBopux, 110 He oyau YJIHA i
He MPOXKUBAIM Ha KOHTPOJbOBAHIl palioakTUBHO 3a0py/I-
HEeHili TepuTopii, HaBeneHi Ha puc. 3. Sk 6auumo, y YJIHA
Ha YAEC ¢yHKLiOHaIbHI pe3yJibTaTh 3HAYHO Tiplili, HiXX Y
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N

Tabnuuys 2. PagionoriyHnii cTaH TepuUToOpIli, BigHeceHnx 40 30H PafioakTUBHOIMO 3a0pPyAHEHHS,
BpoBapcbkwnii paiioH Kniecbkoi o6nacTi

Lo . Kinbkictb

I-|I1ay(|:-:|e(1': ik Bur[e)z::‘lri 3a gggg pik | 3a g‘(‘)) :?JKiB B Ilzln?)ilcl;lui Az B"B':ir?;o'
c. Jlitkn 4 31,9 0,11 57 1,9 0,04 598
c. Jlitoukun 4 447 0,17 7,3 7,0 - 10
c. Morpebun 4 54,9 0,18 8,7 2,0 0,03 834
c. MNyxiBka 4 41,5 0,18 7,4 6,8 0,02 752
c. PoxHu 4 38,8 0,15 6,8 3,4 0,05 320

MpumiTKN: KinbKicTb BUMipIOBaHb — KiflbKiCTb JiloAeN, siki BUMiploBanuce Asisi Bu3HayeHHs1 JIBJ1 no HaceneHo-
MYy NyHKTY (0ci6); JIBJ1 — niynnbHUK BUNPOMIHIOBaHHS JIIOAVNHM.

XBOPHX 3 IHCYJIBTOM, IO TPOXKMBAIK T103a paialiiiHo 3a-
OpyIHEHOIO 30HOI0: CMEPTHICTh Y HUX y 1,5 pa3a Bulla, a
BifcoToK iHBaiiB BUILMii y 2,4 paza (p < 0,05).

TaxuMm unHOM, M0 BpoBapcbKoMy palioHy IMHAMiKa iH-
BastigHocTi micis M1 3a 10 poki (2007—2016) cepen mopoc-
Jmx Ha 10 THC. HaceJleHHs CTaHOBUTSH Bif 7,6 1o 3,8 Binmo-
BimHO (3HIKeHHs 'y 2 pa3u, p < 0,05); cepen npaiie3naTHOro
HacejieHHss — Bin 4,8 no 3,8 (3HUkeHHs B 1,2 pasa, pi3-
Huug BiporigHa, p < 0,001). ITo KuiBchKiit obsacti cepen
nmopociioro HaceiaeHHs1 — Bin 7,3 mo 4,4 (p < 0,05); cepen
npaiie-3/1aTHOro HacejleHHs: — Bia 5,5 mo 4,4 (p < 0,001).
ITo Yxpaini — Bix 5,9 no 4,1 ta Bix 4,2 no 3,9 (p < 0,001)
BiIMOBIAHO, TOOTO TMOKA3HUK iHBAJIIHOCTI cepel 10poC-
JIOTO HaceJICHHsI B HAIllOMY PailoHi CYTTEBO BUIIMM, HixX
cepenHiii o YKpaiHi, Ta yTpUMYEThCSI Ha PiBHi 001acTi, a
cepen TMpale3naTHOrO HaceJIeHHs JOPiBHIOE CEPeTHbOMY
MOKa3HMKY 1o YKpaiHi, xoua B KuiBchbKiit 06acTi BiH Ha
nopsinok Buiuii [10, 12] (puc. 4).

3a mJaHUMU peecTpy LiepeOpasbHUX iHCYJBTIB, 3a Me-
piox 2007—2016 pp. y BBKJI KuiBcekoi o6acri i3 3apee-

crpoBaHux 5818 Bunankis M1 1298 3akiHunucs jgeTaibHO.
Takum ynHOM, CepeaHiii MOKa3HMK JIETaJIbHOCTI 32 BKa-
3anuit 10-piynuit nepion cranosus 22,3 %. Ilpu ubomy
BigMivaeThcst cTaTUCTUYHO BiporigHo (p < 0,0267) HUX-
qa jetaibHicTh B 2007 pori nopiBHsIHO 3 2016 pokom —
21,0 Ta 24,5 %, Toni sIK HaiiBMILAa CMepTHICTL — 74,5 %
Ha 8—10-my poui micas aBapii Ha YAEC (1994—1996 pp.)
[10, 12] (puc. 5).

Huskoto aBtopiB [25] micas YopHOOMIBCHKOT KaTa-
cTpodu Oy10 3p0obJIeHO CIIPOOU MOB’SI3aTH 3aXBOPIOBa-
HICTb 3 «iCTepi€Io» i «IICUXOJIOTIYHUMHM CTpaxaMu», IO
OTpUMAJIM Ha3By «YOPHOOMJILCHKMU cuUHApOM». Ha-
crpaBi 6araTto LYX BIUIMBIB € peaJbHUMU XBOpoOaMH i
SIK HacJIiIKU He TTOBMHHI irHopyBaTucs. PiBHO uepes 25
pokiB micyst TexHoreHHoi Katactpodu Ha YAEC nogmi-
OHa Tparefig cranacsd B ArnoHii. Y pe3yabraTi BUBYUEHHS
i TOpiBHSIHHS OMyOJIiKOBaHUX JAaHUX micist 11 Gepe3Hs
2011 poKy, KOy TpanMBCs BEJIUKNIA 3eMJIETPYC Y CXiTHIN
SAnoHxii, mwo cupuunHUB aBapito Ha Dykycimchkit AEC
Ta PO3IUIaBJ€HHSI aKTUBHOI 30HU PEaKTOPiB Bigpa3y Ha

[l Ha 10 Tvc. HacenerHs BpoBapCLKOTo p-Hy
[ Ha 10 Tuc. HaceneHHs Kuiscbkoi obn.

B Ha 10 Tvc. HaceneHHs no Ykpaii

2007 2008 2009 2010 201 2012 2013 2014 2015 2016
Poku 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 [ 2013 [ 2014 [ 2015 | 2016
AGc. ani BLIPIT 423 | 517 | 576 | 580 | 521 | 520 | 626 | 616 | 699 | 752
;'_aH;O ™MC. Hac. BpoBapCeKkoro | o4 7 | 305 | 33,7 | 33,8 | 30,5 | 30,4 | 365 | 36,0 | 409 | 44,5
Kuisceka 061, a6c. paki 4163 | 4254 | 4371 | 4284 | 4931 | 4585 | 5260 | 5173 | 5535 | 5537
Ha 10 Tuc. Hac. Kuiscekoi o6n. | 29,2 | 30,6 | 337 | 32,5 | 31,2 | 32,5 | 37,2 | 36,7 | 39,3 | 39,3
Ha 10 Tc. Hac. o Ykpaiti 278 | 282 | 280 | 28,2 | 29.4 | 29,9 | 28,9 | 26,5 | 27.4 | 29,3

PucyHok 2. luHamika 3axBOpiOBaHOCTi BHACNiAOK iHCY/IbTY 1Mo BpoBapcbKOMY paiioOHY MOPIBHSIHO i3
cepenHimu nokazunkamu rno Kniecekiii obnacti Ta Ykpaini 3a nepiog 2007-2016 pp.
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TPbOX €HeproOjioKax, HaM CTaJI0 BiIOMO, IO KiJAbKiCThb
XBOPUX HAa MO3KOBHUI1 iHCYJBT 3a 3 poku (2011-2013) y
HeBeJMKOMY MicTi B npedexktypi PykyciMa Ha MiBHO-
gi fmonii 3pocia B 2,5 pasa. [lmoma micta cTaHOBUTH
398,50 kM2, HaceneHHsT — 63 731 ocoba, LIUILHICTh Ha-
ceneHHs — 159,93 von/xkm2. [24]. V fAnoHii TepmiH «pa-
nio¢o0isi» BUKOPUCTOBYETHCS IJIS ITiAAaBaHHS JTOACH
OCTpaKi3My Ta couianbHii i3omsauii. Ilicas karactpodu
Ha Dykycimebkiit AEC Binaga SnoHii migHsia 10mycTuMy
03y pagioaKTUBHOIrO omnmpoMiHeHHs A0 20 Mili3iBepTiB
Ha piK 1JIs1 3a0pyIHEHUX palioOHiB, Y SIKMX HEMOXKJIUBO
MpOBECTHU JiKBigaliiiHi 3axoau. Jlronu mMoBUHHI Oyau
MOBEPHYTUCS Y CBOT TPOMAJM i 3a3HATU BILJIMBY pajio-
aKTHUBHOTO OIIPOMiHEeHHS 0e3 Oymb-sgKux ckapr. OgHak
14 103a € eKBiBaJCHTHOIO PiUuHill JOMyCTUMI H031 IS
npaniBHUKA aTOMHOI CTaHIIiI i BiAITOBima€e piBHIO OIpPO-
MiHEHHsI, IKOMY He MOXHa ITiImaBaTH XiHOK, 0COOJMBO
BariTHUX, i giTeil. JlocaimkeHHS CBimUaTh IMpo Te, 110 IS
po3nany paaioaKTMBHUX YacTOK Y JIiCOBHMX MacHBax Ha
3a0pyIHEHUX TePUTOPIisIX HaBKOJO YopHOOWMIIST 3HAM0-
OuUThCS Oible POKiB, HABITh AECATUITh, HiX BBaXKaI0Cs
panimre [25].

Takum 4YMHOM, CNUpAKYMCh HA TipKUN TPUKIAL
Anonii, ne micas aBapii Ha TPbOX aTOMHUX peakTopax

ornucaHo 30iiblIeHHs B 2,5 pa3a XBOpUX Ha MO3KOBUIA
iHCYABT (pUcC. 6), OpeuyHOo OYJI0 MOPiBHATH i Halli 10-
CIIIIKEHHS, SIKi BKa3ylOTh Ha IMIOPIYHUI picT 3aXBOPIO-
BaHocTi Ha MI, cmepTtHOCTi B KMiBChKiit 061acTi Ta 1Mo
VKpaiHi: moOKa3HUK 3aXBOPIOBAHOCTI cepea MOMmyasilil
BpoBapcekoro paiiony 3pic 10 44,5 Ha 10 Tuc. HacesaeH-
HSI, TOI SIK cepenHst cMepTHicTh 3a 10 pokiB Big MI cra-
HOBUTH 7,6 Ha 10 TUC. HaceeHHSsI, TIPU CEPeaHii cMepT-
HocTi 3a 10 pokiB Bix MI o Ykpaini 10,6; cepen mo3u-
TUBY — CHiBBiIHOLIEHHS illIEMiYHOTO Ta TeMOpariyHOro
iHcynbty 1 : 7, a mo Ykpaini — 1 : 4, 110 gae nigcrasu
IUIST TIOJAbIIOTO OOCHIIXKEeHHs (pakTopiB pusuky MI i
CIIyTyBaTMMe H0Ka30BOI0 0a3010 MiHiMmizalii emigemio-
JoriyHux rmokasHukiB MI B KuiBcbkomy perioHi, siKuit
mig yac aBapii Ha YAEC Hait6inbiie noctpaxnas. Hema-
a1y poJib cepen @P iHCyNbTy, Ha Hallly AYMKY, BiirpaoThb
paniaiiiiHe 3a0pyJHEHHSI Ta iIHKOPITIOPOBAaHE 3apaKeH-
HSI, SIK i ICUXOTeHHi YNHHUKU (TOCTPUIi CTpec, TPUBOTa,
JeTipecisi), WKIiIIUBi 3BUYKHU, aHTPOIMOMETPUYHI YWH-
HHUKM, COLiaJIbHO-eKOHOMIiYHa HeCTaOUIbHICTh, Iep-
MaHEHTHi BiiCbKOBi KOHMJIKTU MPOTITOM OCTaHHIX 6
pokiB. | gK 3aBxXnu, MEAUKM MalOTh OOIPYHTOBYBATH i
ontuMizyBatu npodinakruky ®P, giarHocTuky Ta Ji-
KyBaHHS iHCYAbTiB. Ha chboromHi akryajbHe MUTaHHS

Tabnuuys 3. uHamika 3axBoploOBaHOCTi Ha MO3KoBuii iHCysnbT 3a 10 pokis
(Ha 10 Tuc. gopocsioro HacesneHHs1), %

Poku 341; £ : I"(I::-I.;:)e(::lt;lﬂuaa Bposzg g:K"ﬁ ?6""::::: YkpaiHa
poBapLiUHUN
2007 41,5 24,7 29,2 27,8
2008 429 30,2 30,6 28,2
2009 49,5 33,7 33,7 28,0
2010 37,6 33,8 32,5 28,2
2011 46,5 30,5 31,2 29,4
2012 39,7 30,4 32,5 29,9
2013 38,3 36,5 37,2 28,9
2014 36,1 36,0 36,7 26,5
2015 49,2 40,9 39,3 27,4
2016 49,3 44,5 39,3 29,3
Tabnuuys 4. BapiaHTu pe3ynbrartie uepebpanbHux iHcynetis B YJTHA Ta ocib, Lo npoxusann
y 3abpyaHeHiii 4-vi 30Hi B nepiog 2007—-2016 pp.
Kinbkictb xBOpux Ha Ml (n = 284)
Peaynbrat IMMMK
AGc. uucno %

Cnpuatnmeui 194 68,4

JleTanbHUI, 3 HUX: 90 56,8

NPOTAroM NepLLOro PoKy 32 5,6

NPOTAroM APYroro poky 3 3,8

nicns 5 pokis 2 3,3

nicnsa 10 pokis 50 49,5

BiocoTok nomepnux 31,3
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PucyHok 3. BapiaHTu pe3ynbrartie uepebpanbHux iHcynbTie 3a mRS B YJTHA Ta oci6, wo npoxusanun
y 3aGpyAaHeHiv 4-v 30Hi Ta no3a Helo B nepiog 2007-2016 pp.

Mpumitkn: * — gocsarnm 0—1 6ana 3a MRS 4Yepe3 10 pokie — BigcyTHicTk iHBanign3auyii; P3T — pagiauiriHo
3abpynHeHi TepuTopii.

Tabnuys 5. iuHamika cMepTHOCTI Biff MO3KOBOIro
iHcynbTy 3a 10 pokis (Ha 10 Tuc. gopocsioro
HaceJseHHs1), %
S &S 'S
. S
ESES | ¥, | %2 | ¢
g0gd 05 4 o Z
Pokn X0 q0Q oS o® ©
cZg® T ®© A5 (=3
= FES S 82 | S% >
o
Yecha | &
3
2007 6,0 8,3 8,5 9,80
2
2008 3,6 5,9 6,3 9,20
! 2009 12,1 5,4 6,4 9,10
O 007 2008 " 2009 " 2010 201 2012 " 2013 " 2014 2015 " 206 | 2010 17,3 6.8 6.8 8,60
2011 16,0 6,4 6,7 8,80
=—&— BpoBapcbkuii paiioH 2012 7,3 7,6 8,1 8,70
—— Kuiscbka obnactb
. 2013 18,2 7,7 8,5 11,00
== YKpaiHa
2014 19,4 8,9 9,0 10,80
PucyHok 4. AnHamika iHBanigHocTi cepen 2015 15,8 9,1 9,4 11,00
A0pPOCJIOro HacesieHHs1 BHacifgoK MO3KOBOIo
iHcynbTy 3a nepiog 2007-2016 pp. 2016 15,6 10,1 10,5 13,30

2007

) 4-Ta KOHTPOIbHA 30HA
MpuaecenHs bposapLuyHmM

2009 ———& 5poBapChbKui paitoH

@) KviiBcbka o6nactb
2010

YkpaiHa

2012

PucyHok 5. uHamika cmMepTHOCTI Big Mo3koBoro iHcynbTy 3a 10 pokis (Ha 10 Tuc. 4opocsioro HacesneHHs), %
yi P Ji] YyNbTy P Aop s
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PucyHok 6. Yactora incynbTiB nicns aBapii Ha @ykycimcskivi AEC B SInoHii 3pocna [24]

Mpumitka: Tpesg no micty MiHami-Coma B npegektypi @dykycima.

CTBOpPEHHS Ta (DYHKIIOHYBAaHHS PEECTPY IHCYIBTY, iH-
CYJIBTHUX LIEHTPIB Y BEJIMKUX MiCcTax JIJIsl HalaHHS BUCO-
KOKBaJli(hikoBaHOI crieiiaaizoBaHOi JOITOMOTY XBOPUM 3
TOCTPUM MO3KOBUM iHCYJBTOM i3 3aJly4€HHSIM MYJIbTU-
IUCUUIJIIHApHUX OpUraj, CrelialbHO MiAroTOBJIEHOIO
MEJAMUYHOTO TIepCoHaNy IS pPOOOTH 3 iHCYJIbTHUMU XBO-
puMH (30KpeMa, MEAUYHUX CECTeP Ta MOJIOJIIOTO Me/ -
nepcoHany). Ha xanb, 11e nuTaHHS BUPIiLIEHO JaJIeKo He
CKpi3b. ¥ Takux 1eHTpax Tpebda 1iionoO60BO BUKOPHUC-
TOBYBATU HelpoBizyanizalifiHi MeTOAMU MOCTIiIKEHHS,
MOBMHEH MpalioBaTh 0J0K iHTEHCHBHOI Teparrii, IIpo-
TUIIIOKOBA I1ajiaTa, iHpapKTHEe BiAAUIEHHS, HEHPOXipyp-
riuHa omepamniiitHa. Xo4 MyJIbTUAUCUUTITIHAPHUIA HiaXi
€ OCHOBOIO HaJlaHHS JTOTOMOTHY B iHCYJBTHUX LIEHTpax
(BimaiieHHsX), KJIFOYOBY POJIb Y HUX ITOBMHHI BigirpaBa-
TU HEBPOJIOTH, 1110 BiANTIOBia€ peKOMEHIAIlisIM MiXHa-
ponHux acouiaiii. CBoeyacHa Ta ajekBaTHa J0moMora
Ha JIOTOCTiTaJIbHOMY €Tarli CUJIaMUu eKCTPEeHOI MeIUYHOT
nonomoru (EMJ1) € 060B’13K0BOI0 YMOBOIO €(heKTUB-
HOTO JIiKyBaHHSI TOCTPOTO iHCYJBTY B cTamioHapi. Tomy
Tpeba po3polJIsiTU 3aX0AU, CIPSIMOBAHI Ha YyIOCKOHA-
JneHHs poootu EMJI, BKIOYHO 3 HaBYAHHSIM JIiKapiB,
¢denpauiepiB i 3ab0e3nmeyeHHSAM iX HEOOXigHOIO amapa-
Typolo Ta MmenukameHTamu. [lepconan EM/I moBuHeH
CTaTU CKJIaJ0BOIO YACTMHOIO MPOrpaMu JOMOMOTH XBO-
PUM 3 TOCTPUM iHCYJBTOM, OCKiJIbKM 1€ MOB’SI3aHO 3
BEJIMKUM TTOTEHIIiaJIOM CKOPOUYEHHS JOrOCIiTallbHOIO
eTarty i TOJIIIIeHHsT pe3yJIbTaTiB JIIKyBaHHSI iHCYJIbTIB
3TiIHO 3 KOHIICMIIIEI0 «9ac — IIe MO30K». Bimomo, mo
3a 1 ceKyHIy iHCYJIBTy MO30K cTapi€e Ha 8 roguH, 3a 1
XBUJIMHY — Ha 3 TUXKHi, 32 BeCh IIepioa iHCYIbTy — Ha
36 pokiB. JJoBemeHi mo3ulii B IiKyBaHHI TOCTPOTO illre-
MIYHOTO iHCYJIBTY: Tepallisl B iHCYJIbTHUX OJloKaXx (Bimmi-
JIEHHSX), TpoMOOJIi3UC i TPOMOEKTOMisI; SIKIIIO OCTaHHI
He MpOBeAeHI — PEeKOMEHIOBaHE 3aCTOCYBAaHHS alle-
TuJcaliuuioBoi kuciortu [2—4, 9, 10, 12, 14]. Bcra-
HOBJIEHO e(eKTUBHICTh XipypTiuHOiI AeKoMIIpecii npu
3JI0SIKiCHUX iH(papKTax y 0aceifHi cepeIHbOI MO3KOBOI
aptepii. [HCynbTHI Opuraam MalTh OYyTHU iIHTETpOBaHi 10
CKJIaay BiOmideHb HEBiIKJIaIHOI JOIIOMOTHU Ta LIEHTPIiB

BTOPUHHOI gonomoru nicisg iHcyabTy (Comprehensive
stroke center). CrienianizoBaHi HeBpPOJIOTiUHI OpuUTamu,
SIK 1 KapaioyioriuHi (Opuragy iHTEeHCUMBHOI Teparlrii), Bi-
MrpaloTh 3HAYHY POJIb y HAalaHHI JOTIOMOTY XBOPUM 3
iHCYJIBTOM Ha IOTOCHITaIbHOMY €Talli, 110 MiATBEePIXKYE
iX IMpaBO Ha iCHYBaHHS B Cy4acHill CTPYKTYpi OXOPOHU
310poB’s. MinHi koHTakTu EMJI Ta iHCYJABTHOI ClIyK-
0u cTalioHapiB TaKOX MTO3BOJUIU CKOPOTUTHU Yac J0-
MOMOTM Ha porocmnitajibHoMy etami. Lli cayx06u tpeda
00’eTHATU B CUCTEMY, sIKa 3a0e3Meuy€e CBOEYaCHY rOCITi-
TaJslizallito XBOpUX — KaHAMUIATiB HA MTPOBEJICHHS TPOM-
00J1i31Cy B peTioHa/IbHI iHCYJIBTHI LIeHTpU. Ha choromHi
aKTUBHO PO3TJSIAETHCS MUTAHHS 010 BUKOPUCTAH-
Hs iHAMKATOpPiB SIKOCTi, Ha BUKOHaHHS nMpoekTty ESO-
EAST/Angels, a ue o3Havae: 1) moJyiermeHHs JOCTYITY
MalmieHTa 3 iHCYJIbTOM A0 NMPOQiJIbHOTO BiIdiaeHHS; 2)
BAOCKOHAJIEHHSI BUKOPUCTAHHS MPUHILUIIB J0Ka30BO1
MEJIUIIMHY B JIIKyBaHHI iHCYJBTY; 3) MiABUILECHHS OCBi-
YEHOCTI 1100 MUTaHb iHCYABTY; 4) 3ampoOBaIXEHHS
MEXaHi3MiB, 110 MOJIMIIYIOTh HaJaHHS MEIWYHOI J10-
IMOMOTH MalliEHTaM 3 iHCYJIbTOM: PEECTPY, iHAUKATOPIB
SIKOCTi, MOHITOPUHTY, Cy4aCHUX MPOTOKOJIIB; 5) 3ampo-
BaJ’KEHHSI MiKHapOJAHUX Ta HalLiOHAJbHUX CTpaTeTii
3 npodinakTUKyU iHCYIbTY. JIiKyBaHHS ilIEeMiYHOTO iH-
CYJIbTy 0a3yeThcs Ha 3 mocTyjaTax: 0a3uMcHa Teparlis;
BIIJIMB Ha CYAMHM MO3KY (pemnepdysiiiHa Tepamis);
BILUIMB Ha Heiiponu [2, 3, 10, 11]. OTxe, 3aBOaHHSIMHU,
SIKi CTOSITBH Mepen crneliagictaMu 3 60poTbOM 3 iHCYJIb-
TOM Ha OyAb-SIKOMY piBHi OpTaHi3allii, € BAKOPUCTAHHS
NeKiJIbKOX IMiAXO/iB, i B MepIly 4epry, Ha AYMKY BYEHUX
3 BEJIMKUM JOCBiIOM JIiKyBaHHS iHCYJbTY, HEOOXiTHO
MIOYKOMIIJIEKTYBAHHS iIHCYJIBTHUX LIEHTPIB BiIMOBiTHOIO
cydyacHolo amapaTtypoto. BripoBaakeHHs Cy4acHOTO iH-
CTPYMEHTaJbHOTO, 0iOXiMiYHOTO, BipyCOJOTiYHOTO Ta
IMYHOJIOTiYHOTO OOCTeXXEHHSI TaKMX XBOPUX J03BOJUTH
MOJIIMIINUTY AiarHOCTUKY, 110 MPUBEAE 10 e(DEKTUBHOTO
JIiKyBaHHSI, @ HAUTOJOBHiIlle — 3a0e3MeUYUTh CeJIEKTUB-
HY TMEPBUHHY i BTOPUHHY Npo@dilaKTUKY iHCYJbTIB B
0Ci0 He TiIbKK MOJIOJOr0, ajie i cepenHbOoro BiKy [4—8]:
Heo0xinHo: 1) 30ibIIUTH KiJIBKICTb JIIOAEH, SIKi 3a/1i-
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SIHi y 00pOThOi 3 iHCYJBTOM; 2) 3aA0BOJBHUTU TOCTPY
noTpedy B MiArOTOBII JiKapiB, MEAMYHUX CECTep i iH-
TEPBEHUIHHUX PaIioaoriB A1 poOOTH B MYJIbTUIMCIIU -
TuTiHapHUX Opuragax 3 00poTbOU 3 iIHCYJIBTOM, CTBOPUTH
IUJTSL LIOTO MPOCBITHUIIBKI KaMTaHii cepen HaceJeHHs
i MEOWYHUX NpalliBHUKIB; 3) IIMpIIe BIIPOBAaIXyBa-
TU €HJIO0BACKYJSIPHY JOMOMOTY XBOPUM 3 iHCYJBTOM,
CTBOPUTHU LIJIbOBUI HAmpsM (cTpaTerilo) — HagaHHS
HeBiAKJaAHOI crieliali3oBaHOT MEIUYHOI JOMOMOTU
IpU MO3KOBOMY iHCYJBTi 3 BUKOPUCTAaHHSIM HOBITHiX
TexHousoriii. CTpaTeris IpyHTYETbCSI Ha aKTUBHO PO3-
BUHYTI B YKpaiHi MpoTsATOM 5 poKiB cilyx0i eHIoBac-
KYJSIpHOI HEPOPEHTIreHOXipyprii; po3pobiii HOBUX Ta
YI0CKOHaJIeHHI HasIBHUX €HIOBACKYJISIPHUX TEXHOJIOTi i
JIiIKyBaHHS Ta NMPOQiJlaKTUKNA 3aXBOPIOBAHb TOJIOBHOTO
MO3KY, IK-0T MIiIIIKOIIOIi0OHi aHEeBPpU3MU, apTePiOBEHO3-
Hi Majb(opmallii, KapoTUAHO-KaBepHO3Hi QicTynu, ae-
SIKi HOBOYTBOPEHHS MO3KY Ta Pi3HOMAHITHI illeMiuHi i
reMopariuHi ypaxeHHs roJJOBHOTO MO3KY TOIIO (HUHI B
MO3Y BBeneHO HOBY CMeliaIbHICTh «HEHPOPATioaor»);
4) 301IBIIUTU 3YCUILISI, CIIPSIMOBAHI Ha BIIPOBAIKECHHSI
B MPaKTUKY HalKpalux AOCITHEHb Y JIKyBaHHi Ta IMpo-
dinakTHULi iHCYJIBTY; 5) CTBOPUTU EJEKTPOHHUI PEECTP
iHCYJIBTIB Ta PO3MIMPUTU BiAKPUTTS iHCYJIBTHUX 1IEH-
TPiB 3 KOMIJIEKTALI€I0 MYJBTUANCUUIUIIHADHUX Opura
MaKCHMAaJIbHO IO BCill YKpaiHi.

BUCHOBKMU

IIpoBeneHi pociiakeHHsT CBiq4aTh Mpo Te, 10 MpHU-
YUH JJIs] BAHUKHEHHSI MO3KOBUX iHCYJIBTIB 0arato i Ha
ChOTOJIHi BOHU JOCKOHAJO He BUBYEHi. OCOOIMBOCTIMU
KJIiHIYHOTO TIepediry Mo3KoBuUX iHCYETIB B YJIHA € po3-
BUTOK 1X y cepenHbomy (40—49 pokiB) i noxuiomy Billi,
TPUBAJIUMN CYIUHHUIA aHAMHE3, 110 XapaKTePU3YETbCS
TpaHcdopMallielo B 1e0IOTi BETeTOCYIMHHOI JUCTOHII B
JNUCLUPKYIATOPHY (IocTpajiauiiiHy) eHuedanomnarito,
nepeBaxkaHHS iIIEMiYHOTO XapaKTepy MO3KOBOTO iH-
CYJIBTY HaJl reMopariyHuM, ypakeHHsI TepeBakHO Kapo-
TUJHOTO OaceiiHy, BiTHOCHA 100POsSIKiCHICTh KJIiHIYHOTO
nepeodiry, mporpecyounii XxapakTep IMCUXiYHUX PO3JIaIiB,
CYIYTHSI cOMaTUYHa KOMOPOigHa ITaTOJIOTisI, HAsIBHICTh
CTiliKOro maToMop@oJIOTiYHOTO cyOcTpaTy 3 OOKY K
CYOIMHHO-eHIO0TeaiadbHO1 AUC(hYHKIIiI, TaK i MO3KOBO-
JiKBOpHOi cuctemu. OTpuMaHa iH(popMallis TO0TOBHIOE
JlaHi Ipo maToreHe3, KJAiHiKy i giarHoctuky MI B YIIHA
1 cTaHOBUTH NMpakTUYHUN iHTepec. [lopylueHi mUuTaH-
HS ONTHUMi3allil HagaHHS CIIelliaJi30BaHO1 JOIMMOMOIHY B
IHCYJIBTHUX BifiIEHHSIX, IIEHTpaxX i mojaajibiinoi peadi-
JriTamii, JOCTaTHHOI IX KOMIUIEKTALIii IK KaapaMu, Tak i
amapaTypolo CTaloTh HapiXXHUM KaMEHEM Y MOJ0JIaHHi
eTizeMil iHCYJIBTY. 3 OIJIsAmy Ha 1e 30epira€Thcs HeoOXim-
HICTh NPOJOBXEHHS CYTTEBUX HOCIIIXKEHb Yy ikl cdepi
Ta SIKHAWIIBUIIIOI PO3POOKM, BIIPOBAIKEHHS HAyKOBOI
KOHIETIII 111040 NMPpodiJakKTUKU, PAHHbOI'O BUSIBIEHHS
OCHOBHUX MoaudiKoBaHUX (aKTOPiB PUIUKY iHCYIBTY
pa3oM i3 ciMeiHUMM TepamneBTaMu, clielialicTaMu By3b-
Koro mpodisto, HaJeXHOTO JiKyBaHHS iHCYJBTY, 1110,
0e3IepeyHo, MOJIMIINUTD IKICTh XUTTS ITalli€HTIiB Ta iX
POINYIB.

KonduikT inTepeciB. ABTopM 3asiBJISTIOTH TTPO BifCYT-
HiCTb KOHMJIIKTY iHTepeciB Ta BJIacHOI (piHaHCOBOI 3alliKaB-
JIGHOCTI IIpU IiATOTOBLIi JAHOI CTATTI.
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Epidemiology of stroke in the Left bank area of Kyiv region on the eve of the 38" anniversary
of the man-made Chernobyl disaster: implementing international experience into practice
(modern view of the problem and own research)

Abstract. The article highlights the global problems of stroke.
Most of them are associated with three groups of risk factors for
stroke: well-known pathogenetic, psychogenic, and ecological
factors of environmental pollution. The authors draw attention to
this on the eve of 38th anniversary of the man-made Chernobyl di-
saster (April 26, 1986) comparing data on the stroke in Japan after
the Fukushima nuclear accident (March 11—12, 2011) due to the
earthquake, which led to the reactor core melting at three power
units. Issues of improving the provision of specialized medical care
to patients with stroke, risk factors for stroke are considered to
minimize the consequences, optimize treatment, prevention of
risk factors, especially in areas where the population is exposed
to incorporated radiation damage through food, water, milk, fish,
meat, berries, mushrooms, as well as the issues of improving the
specialized stroke care, creation of stroke centers in regions of
Ukraine. Studies conducted show that there are many causes of
strokes, and they are not yet fully understood. The features of the
clinical course of strokes in the Chernobyl liquidators are their
development in the middle (40—49 years) and advanced age, long
vascular history characterized by vascular dystonia transforma-
tion into dyscirculatory (postradiation) encephalopathy during

the onset, the predominance of ischemic stroke over hemorrhagic
one, lesions mainly of the carotid system, the relative benignity of
clinical course, progressive nature of mental disorders, concomi-
tant somatic pathology, the presence of stable pathomorphological
substrate from both vascular endothelial dysfunction and cerebral
liquor system. The obtained information complements the data on
the pathogenesis, clinical picture, diagnosis of cerebral strokes in
Chernobyl liquidators and is of practical interest. Raised issues of
optimizing the provision of specialized care in stroke units, centers
and further rehabilitation, their sufficient supply, both in terms of
staffing and equipment, are becoming a cornerstone in overcom-
ing the stroke epidemic. Based on the above, there is still a need
to continue substantial research in this area, promptly develop and
implement a scientific concept on the prevention, early detection
of major modifiable risk factors for stroke together with family
medicine doctors, specialist physicians, proper stroke treatment,
which will undoubtedly improve quality of life of patients and their
relatives.

Keywords: stroke; risk factors; morbidity; mortality; disability;
man-made disaster; Chernobyl nuclear power plant; specialized
stroke centers; diagnosis; treatment
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